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@1^`aZXÛ aPTZX oR[o1^bao ̂ T]X\ XW] PXQ^[UU ̀ Pa_`^ab`P_@UfU]WU]blb:
b{U]]l1e SU]UbX[bUaZXeb X_^R S^`]l!e _^`^T Z`X^[Xb^W^]l1. ̂ ]X

]PcZ [' 3. [/ U [l b[['b'lU b| Sb,SU^[^S^-_bX]U`P[^S`1(|UaZXe T^Z1'^` 7.: RaUSTP R acQPZRP[l]l]e ]^ R d^`\X`cb^bao ca[^RXoe, `UWc[lbPbUSU^[^S^__,1`b]U`P[^SX!1UaZX]eP cZ ?. 1. !-` U ] l^bl1U aWZb^` T^ ({Pabl \]^S^Z`Pb]l1e Z^[UQP]XY \^`o, \^`aZXe b^[1|{c`^R]o 
^ZPWP[PalR  acQPm`P[l]^\ a^ab^o]'\X,S TU X ^Q`PW^RP[̂P QhX`-
]l1U _`X\l1ZPb^iXU Z aURU`]^\c [UT^RXb^\c ^ZUP]c.`PR]X]l1' 
!{Ua\^b`o ]P WP[USP]Xo, ab`^U]Xo X RUiU-`PW]^^Q`PWXcUa [^RXY 
abRU]]^S^ \^`aZXU a^abPRP ^aPTZX ̂ Q`PWc}^b \PaaXR, UTX]l|Y ^Q-
[PTP}^iXY aR^YabRX  ^QiXe _`U)ZTU RaUS R̂ l]a^Z^Y WPa^_`oT^\ 
[U]]^abl|^.

D^`\X`^RP]XU \]^S^[Ub]U\U`W[l1e ]1^`^T ̂ _`UTU[oUbao,R [h__U]Z^R 0.}{.
({Pab]^abX' _^RU`e]^ab]l{\X 1 mb^\ ̂ b]^1[U]XX ̂ Q-)(X\UbbZ^R. 0.R' 1`cb_Z^R; 0';'R.Z`X^['1b^Sa1{aW 0.!. ca[^RXo\X. DZU:'b]`b.baab<XY / 
[Pabl \^`aZXe ^aPTZ^R\ ̂ )Z]^ ]P b`X\4.: !PcZP' 200W. 336 a.1.|{. \4a`W.bboZ^R. `Pa_`^ab`P]U]Xo `PWTU[Xbl `UT. - - 

(R |(`c_]l1e W^]l1. 1^-_U`Rlbe, _U`.) W^]Pa cQPm`P[l]l1e \^`aZXe b^[i, ]P-15Rh 5-02_006W12_e 
e^ToiPoao R ̂ Q[PabXZ ^]bX]U]bP[l]^S^ Z`X^[Xb^SU]UWP; R^-Rb^-(b^`_bX`^RPbb:S;Xa cQPb<S;P[b,13 _ba;bb^S`Pa|bbSbX :]'1^V^1!l; 1'U^`U'|'1|(!UaZ||a ̂ a!{^Rl1 ab c({U!]!{o 

mZa_U`!|}!U!1Z`Sb^::S:'S^W^b_lb[.} ̀ UTab'PbW'':U]l| bb^!: S: acQPm`P[lbb^Ŷ _<U:S;bb.:.bUaZ^!b `UWc[l'1'P'1'l] W^]Pa cQPZRP[l]l{e \^`aZXe b^[1b1' ]Pe^Toh{Poao R ^Q[PabX`l1e' ,:.^R S`)'!|10R _{()]]-_^ aR()S!a'SR:1_S W:[a^]]a!]]l]e Sb ̂ Q^QbS1U:bl1| |!{U1^|{1]1Uao R [}|1'^`P1'c`U T2]b]Sbl1U ^ZUP]XgUaZ^S^ Y ]P-Z`X^[Xb^SU]UWP. ]PZ^]Uf, _U`Ue^T]Po W^]P, 
!!P WPa^]!U]!]l1e S`c1{b?1e.aZ^S Ŝ U{{U::]|!aP. [[`^:bSbP-bbSbWb:`^R;1̂|]b 11']']'a1'`^XbU[la1'R21 

e^ToiPoao ]P ablbZU Rl11_U ]PWRP]]l1e W^]._ ^ aR^U\c ab`^U-!1 mZa_.]1c:1b|]!{!!!'[!ab@^1]'SU[lab|}^\ a_^fXP:;Sba1.D|]. ?|]9|]21!||11|* a TRce !{[ob 
'1]]^UZb['@^R:1!{XUl{. P`ZbX'b^aZSbe_ b^`Ub!.!{!!ea1|a})]l!e a^a;1mc>ZU;b;:Y :::b S_a::la!U ;; _^QU`aeloe ]X}^ X bU\_U`Pbc`P\ _^`^T Z`X^SU]]l1U b^[iX' ]Pe^ToiXUao R

W^]Pe,a X[l]^ ^T]P ^b[XgP}^bao ^b `PW[Xg]l1e T`cS^Y.
?U^`UbX.bUaZ^Û a\l1a[U]XU ^a^QU]]^abUY d^`\X`^RP]Xo

1(}-_|b_U_[^c 0.\. Z`X^SU]]l{e \^`aZXe b^[i R ]Pab^oiUU R`U\o UiU ]U WP-TP[UZ^ 
(1:|bba_(^c, Ua1. lc1SfR}}<^c; 0.!. Daa:'S_[a aSc^]11U 0.h. / 8U_U5!5 RU`1_U]^. 1U a^WTP]P{ TU[^ab]Po Z^]fU_fXo ^ZUP]XgUaZ^S Ẑ  ̀X^-

* !.@. \.1[^Wa^bb\, PS:[P, 2003. 336 \4aS:1cP[^c. `. [Xb^SU]UWP. 1^[l_bX]abR^ Xaa[UT^RPbU[UY,W P]X\P1^iXeao TP]]^Y
15Rh 5-02-006W72-e S|`^Q[U\^Y' ̂ b`XfP}^b aP\c R^W\^>Z]^abl \U`W[^b]l1e`PWRXb\4o '1'1bU:_^_^T1SP`1': {_U 1|Sb_P11a;:'b b;|1QS_:b0f[1^b;Ŵ [ |}U |UPa[!:bT Pl^!{ 1lU |la^!aS|aP| `SU5a_($ _`^fUaa^R X [UTo]lbe ^Q`PW^RP]XYR  b^[bb1U acQPZ_d^`\X`^RP]Xo ^_ 11':U P_a1 a1P|P !1e`US!:':-bU_{P! SUWh11] PSU RSb[:Pa1S:P! Pb-ba1 Wf1';PUS!P| ̂ aUP:.;|aa Sc^!1{a:a:;:a. `S^`T1\^b'b. 

RP[l]l|e (^S;R0-_a||^:b \^`aZXe ^aPTZ^R] P Q^[l1_Xe S[cQX]Pe. |{^ aciUabRc}^-ae`U:'!a::aaUS{1U$ PbP1|PQ[U !;: 1!|USP|hSU PSa fa_aSP1!:aa1. 0!'5P1|c l^|1W ̂ 1'_:PS1_a fU::UW!: 
^b'b WP1|c W^11:! W P;-bP1c:Ua!. |fX\ _`UTabPR[U]Xo\, R \^`aZXe ]P({X]PUb[UT ^aPT^g]l]e b^[iPe 

1Pa!!!1|U: a;::[_](| ^`aSP{|a'b;: ̂ !'USb9!_UaS1:':3 {.^S W`aa!P1!W{o0 UP1!_9 bb|b[ PU$!R!1, a^!15|Sha|!^_ [X1_l _^a[U a\U`WP]Xo _`X_PY]^S^ [lTP a \^`-d^`\X`^RPblao ()1 :;:;,! \||')Sa5 
'[:a!1 aZX\ |{`X mb^\ ^S`^\]l1e Z`X^-acQPZRP[l]^Y ^!'('1|(''(1||' T]^\. T[o `PY^]^R 

[Xb^W^]l{ Z^]Ug]l{Y [}^Q^S b̂ X_P Z`X^[X-cab`P]oUbao `UWc[lbPb ]Pc{<, 200W|5Rh 5-02_006W'72-e @ @^aaSbYab<PoP ZPTU}1!{1'1 
b^SU]UWP [lTP R _^`^TU.! U \^TU[l"1-1P1cZP'',14W;1;bb'U[la'1'13^ - d^`\X`^RP]'1o `PW`PQ^bP]P @ 
_U`Ue^T]^Y W^]l1, X Ra[UTabRXXm b^S b̂ ̀ cT]^ _`UTabPRXbl _^a[U-2()03(ecTabo<UabRU]]b^Û d^`\._U]XU), 

_`^fUaa^R, aRoWP]]l1e _U`Ue^T^\ \^`aZXe b^[iT^RPbU[l]^abl a 



XWa cQPZRP[l]^S^ R acQPm`P[l]^U a^ab^o]XU X ^Q`Pb]^. |1`^\U`- [X ^QiXU WPZ^]^\U`]^abX X WPa^-_ TUd^`\X`^RP]Xo `PW`c1hU]Xo WP]XU acQPZRP[l]l1e WPa^[U]]l1e \^`aZXe ^aPTZ^R ̂ b[1,{gPU1'ao ̂ .S [U]]l1e S`c]b^R' ̂ T]PZ^' ̂ QjU\ X ]P_`PR[U]]^abl mbXe T^`PQ^b _`^\U`WP]Xo P]P[^SXg]l1e _`Ua]^R^T}{l1e b^[_{. }}4 WTUal \]^S^U _^a[UT]US^ R`U\U]X Qlb[X ^S`P]XgU]l1. !{UZ^b^`lbU WPZ^]^\U`]^-UiU ]U Rl]oa]U]^. 3b^ b<PaPUbao, ]P_`X\U`, \XS`P1{XX aRoWP]_`^[X abX ]U _^[cgX[X ^Qjoa]U]Xo. @oT WPRXaX\^abUY \UeP]XgUaZXe]^Y R^Tlb _`X mbbXSU]UbXgUaZ^\ _`^\U`WP]XX acQPZRP[l]l{e ^aP/1- aR^YabR WPa^[U]]l1e (^b S`c]b^R Xe a^abPRPX  ab`^U]Xo' R[Pe<]^-
:<^R, ̂ a^QU]]^abUY [lT^^Q`PW^RP]Xo X Z`X^SU]]^-d^`\X`^RP]Xo abX' _[^b]^abX, Z`X^SU]]^Y bUb<abc`l{ X a^abPRP a^[UY) ]ce(TPUbaoS^ ab`^U]Xo R WPa^[U]]l1e S`c]bPe. R Xaa[UT^RP]XX. !U^Qe^TX\^ _U`Ua\^b`Ubl `UZ^\U]TcU\lbU `Pa_!Ua^\]U]]^, a[PQPo mbXeX  \]^SXe `PW`PQ^bP]]^abl T`cSXe gUb]l1U W]PgU]Xo _`^g]^abX X mbXe_ ^`^T TUd^`\X`cU\^abX T[oR^_`^a^R ̂_`UTU[oUbao a[^)Z]^abl}^ Xaa[UT^RP]Xo aP\^S^ _`X- _`^UZbX`^RP]Xo X]>ZU]U`]l1e a^^`c>ZU]XY.

^QjUZbP. Y]^SXU _`^Q[U\lb aRoWP]l] a bU\ ^Qab^obU[l_`^T]^S^ !U Z[PaaXdXZPfXo WPa^[U]]l1e \U`W[lbe `PW`PQ^bP]P S`c]b^R,abR^\, gb^ bU^`UbXgUaZXU _`UTabPR[U]Xo ^ _`^fUaaPe d^`\X`^- _^ TP]]l1U Xe WP[USP]Xo ̂ S`P]XgU]l1' ca[^RXo\ `Pa_`^ab`P]U]XURP]Xo \U`W[l1e b^[i _`Ua]^R^T]l1e Z^]bX]U]bP[l]l1e T[o ca[^- ]P bU``Xb^`XX@^aaXX X \X`P XWcgU]^ R ^QiXe gU`bPe. ?[PQ^ XWc_RXY Qlb[X \UeP]XgUaZX _U`U]UaU]l{ ]P Z`X^SU]UWR  \^`aZXe WPa^- gU]l1 eX\XgUaZXU X _`^fUaal{, R b^\ gXa[UdXWXZ^-eX\XgUaZXU [U]]l]e ^aPTZPe.
_`^fUaal{ _U`U]^aP a^[UY X R[PSX R WPa^[U]]l1e S1^`^TPe _`X XW\U-1iU ^T]X\ ^a[^V]o}^iX\ _^]X\P]bbU ^a^QU]]^abUYdPZb^`^\, ]U]XX bU\_U`Pbc`l] X ]PS`cWZX R^ R`U\U]X. !{U \Ub^-`PW`PQ^bP]lb Z`X^[}1b^SU]UWP \^`aZXe b^[i oR[oUbao 0`ZbXZX, _`PZbXgUaZ^U ̂b- _`^S]^WP T}' WPa^[U]]l]e \U`W[l1e TUd^`\PfXY S`c]b^R' bU0`UbX-acbabRXU Z^\_[UZa]^S^ _^Te^TPR  Xe XWcgU]XX. ?UTX\U]b^SU]UWX !{UaZXU _`UTabPR[U]Xo ̂ Q ̂ a]^R]lbe _`^1{UaaPe _`X dXWX]UaZXe TU_Z`X^[Xb^SU]UW \^`aZXe ^aPTZ^R'̂ a^QU]]^abX Xe `Pa_`^ab`P]U]Xo' X |{`PZbX]UaZX d^`\X`^RP]XX ^bacbabRc}^b ^`PW`c1_U]XX. TP]]l1U \UeP]XgUaZXU aR^YabRP, ̂ QiPo ]P_`PR[U]]^abl X XW\U]U_TX]P\XZP _P`P\Ub`Pe _`X aTRXSU_ ^ _^RU`e]^abX TUd^`\X`^RP|{Xo a\U`WP-]Xo a^^b]^1_U]Xo \^`o X ac1_X X R^_`^al1 T`cSXU `Paa\Pb`XRP}^bao ]Xo) P bPZ>ZU R Xa[|lbbP]Xoe a _^ab^o]]^Y T[XbU[l]l{e ]PS`cWZ^Y.b1^`^W]l. 0Rb^`lb ]b^ _`^TRX'(U]XUR ^W\^)Z-cQU>ZTU]lb, TP[l]UY{[UU !U \Ub^Tl! _`^S]^WP `PW`PQ^bP]l1 WPa^[U]]l1e \U`W-TUd^`\PfXY ]^ b^[lZ^ _^ SbcbX Z^\_[UZa]^S^ Xaa[UT^RP]Xo RaUY a^R^Zcb1]^abX [l1e S`c]b^R' bU^`UbXgUaZXU _`UTabPR[U]Xo ̂ Q ̂ a]^R]l1e dXWX]U_Z`X^SU]]l{e \^`aZXe b^[11{,`PW]^`^T]l]e ̀ USX^]^R ̀Pa_`^ab`P]U]Xo aZXe _`^fUaaPe _`X X TUd^`\X`^RP]XX `PW`c1_U]XX.Rl]TU[oU\l1e ]P\X ZPZ ̂ Q[Pabl ^ZUP]XgUaZ^S Ẑ  ̀X^[Xb^SU]UWP. !Pab^oiPo ]P_XaP]P ]P ^a]^RU _^[URl1e Xaa[UT^RP]XY`PQ^bP _^Te^T ̂ Qca[^RX[ ab`cZbc`c 0]P[XW [P]]lbY ^a^QU]-`PQ^blb. PRb^`^R R 0`ZbXZX. Da]^R]^Y `PW[Xg]lbe `PY^]Pe dPZbX.bUaZXY]^abUY Z`X^SU]]l1e \^`aZXe b^[i _`^R^TXbao Rd^`\X`^RP]Xo \PbU`XP[ _^ XWcgU]Xb^ aR^YabR X ab`^U]Xo WPa^[U]]l1e \U`W[lbea^^bRUbabRXXa  aciUabRc}^1]{X\ R _`X`^TU ̀ US`UaaXR]^-b`P]aS`Ua_ S`c]b^R Qlb[ _^[c.bU] R e^TU mZa_U`X\U]bP[l]l1e Xaa[UT^RP]XY RaXR]l1]\{ \^`aZ^S^ aUTX\U]b^SU]UWP. 1PZ^b? fXZ[^\ _^Te^T oR[oUb- \U`W[^b]l]e [PQ^`Pb^`Xoe [U^[^S{'bgUaZ^S^ @1|-} X\. \4.1. |[^-d-bP ao RUal\P _`^TcZbXR]l1\, _^aZ^[lZc _^WR^[oUb RaUab^`^]]U ̀ Pa- \^]^ a^R P' |70||\4\4(.P, 0\TU`\X]aZ^Y \U W[ ̂ b]^ Y abP]|{XX.` a\^b`Ubl oR[U]Xo X ^Q`PW^RP]Xo, Rab`UgP}^iXUao R`PW]^`^T]l1U 0a^Qcb^ Q[PS^TP`]^abl PRb^`l1 Rl1`P)(P}^b Z^[[USP\ _^ ̀ PQ^-^Q[PabX ̂ ZUP]XgUaZ^S^ Z`X^[Xb^SU]UWP.

bU R ]Pcg]l1e mZa_UTX1]Xoe X \U`W[^b]l1e [PQ^`Pb^`Xoe: @1.Y. 1(^-\4U`W[lbU _^`^Tl1, aRoWP]]l1U aR^X\ _`^Xae^>ZTU]XU\ \^`_a 1.|{. YU`W[oZ^Rc' 1.Y. 0ZaU]^Rc,1!.1. 1[Ub_X]c,}0.?. `UYb_U, |{U-aZX\ ^aPTZ^]PZ^_[U]XU\, ]PX\U]UU XWc{{U]lb. D]X X\U}^b ^a^- b`ceX]c' 0.!. YX]PURc, [.1. .11U_X]aZXe, RaU\ a^b`cT]XZP\ 0\-QlbU X]>b<U]U`]^-SU^[^SXgUaZXU aR^YabRP, 0b[X!bP1^bao ]XWZ^Y] U-
\U`W[^b]^Y abP]fXX, TU`\X]aZ^Y QUWa ̂ b`c0]XgUabRP a Z^b^`l{\XaciUY a_^a^Q]^ablb^ X ]Ucab^YgXR^ablS^ Z bUe]^SU]]bm1\ R^W,{UY- \]^S^U XWa ^TU`>ZPiUS^ao R \^]^S`PdXX Qlb[^ Qlb ]UR^W_TP]]^Y abRXo\. 14e _`^Xae^>ZTU]XU aRoWP] R̂  0`ZbXZU R ^a]^R]^\ a R[X_

\^e<]^ ^aciUabRXbl.
o]XU\ \^`o, e^bo Uabl X Xab^(!]XZX WPa^[U]Xo. 3Pa^[U]-T`cSXU ?^WTP]XU Z]XSX abP[^ R^W\^>Z]lb\ TP]]^Y Q[PS^TP`o dX]P]_]l1U \U`W[l1U _^`^Tl1 _`UTabPR[ob^b a^Q^Y ̂ QjUZb Xaa[UT^RP]Xo, a^R^Y_ ^TTU`)ZZU !PfX^]P[l]^S^ SU^Z`X^[^SXgUaZ^S^ d^]TP.WP]X\P}^iXY _^ \]^SX\ aR^X\ aR^YabRP\ \U)<Tc_^[^)1(U]XU DZUP]XgUaZXY Z`X^[Xb^SU]UW( ]Pabl 1) ]P_XaP]P 0.!{. {X\U]-\U`W[l1\X X ]U\U`W[l]\X _^`^TP\X. W]P!bX-?PZ, a^TU`>ZPb ^]X Z^Rl1\.

.bU\ bU[l]^ Q^[lb_UU |(^[X11UabR^ ]UWP\U`W1hUY ^Qlbg]lbUR^Tlb, 
DXWX.bUab<XU X \UeP]XgUaZXU aR^YabRP\ U`W[l1e \^`aZXe ^aPT-\U`W[l|U _^`^Tl!, gb^ R\UabU aT`cSX\X a^abP-^a^QU]]^abo\XXe (S1T6'." Z^R 11), P bPZ>ZU 4.1 4.4 gPabX 1 ]P_XaP]lb,4.2,4.W' `PWTU[l1 RP X ab`^U]Xo ̂ _`UTU[oUb Xe aR^U^Q`PWXU.

0.1. 1`cb_Z^Rl!\. !PT RRUTU]XU\ X WPZ[}^gU]XU\ PRb^`1' ̀ PQ^bP-1lb_^[]U]]l|U Z ]Pab^oiU\c R`U\U]X Xaa[UT^RP]Xo cabP]^RX- [X a^R\Uab]^.
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{{Pab_l (PbPa^-1.1!1. a^R`U\U]]l1e \U`W[l1e \^`aZXe b^[i _`^RUTU]P ! `^R 
]^Rl1\'.11.0. )(XSP`URl1\' @.!. 1!1^[^gc1!-{ZX]l1\ X T`.

^ZR0]XgRaZXY Z@X^[Xb^Sh]RW 40-e S^T^R ^? aU`UTX]lb _^[cgP}^b _`UTabPR[U]Xo `PWRXbXU 
P`ZbXgUaZXe \^`aZXe1_X`^Z^\ ]P _^QU`U)Zloe `Pa_`^ab`P]U]XX 

R mb^\R ^_`^aUa l1S`P[X ^b[^e<U]XY. 1^[lb_cb^ `^[l `PQ^blb
!.!. ?PZaP !P]P[^ _`^\U`WP]Xo _^`^T R 0`ZbXZU, _^ US^[311]. 

Z Z^]fc b`UbXg]^S _̂ U`X^TP. 1^ R`U\o b`P]a-\]U]X}^' ^b]^aXbao 
R X aRoWP]]^YS`UaaXX _^`^Tl! _`^bPXRP[X, P _U`X^Tl| ^[UTU]U]Xo 

]X\ _`^\U`3P[X. R _P[U^SU^S`PdX]U-a TP[l]UYb_U\ `US`UaaXX 
_^ ^a]^R]l!\ ]P_`PR[U]X-aZXU TRc\ `UZ^]ab`cZfXX `PWRXRP[Xal 

o\. |{`UTabPRXbU[X _U`R^S^ aRoWl!RP|^b XW\U]U]XU P`ZbX-c`^R]o 
1. @0WRXbXR _@RTab0R[h]XY gUaZ^S 6̂ PaaUY]P a bUZb^]XgUaZX\X _`o\^ ]U aRo-TRX)ZU]Xo\X' 

^1 ̂ ZR0]XghaZ^\ Z@X^[Xb^SR]RWR a Z^[UQP]Xo\X Z[X\PbP. |1`X mb^\ ^[UTU]U]XY 3P]]l[\X `oT `PW-
]U-RXRPUbaoa X]e`^]]^ a \^`aZX\X b`P]aiUaaXo\X. ?ciUabRcUb 

|[U`RlbU aRUTU]Xo ̂  aciUabR^RP]XX \U`W[l]e _^`^T ]P \^`- aZ^[lZ^ RWS[oT^R_ ̂  _`^Q[U\U:TP]]^Y 
aZ^\ Qlb[X _^[c]U]lb {P`Xb^]^\ .11P_bURl;\ UiU R |739 S.T]U 1 . [X_^bUWP̂  ]U_`U`l!R]^S^ _[UYab^fU]^R^S^d^`\X`^RP]`1X 
1 ^]X Ql;[X _^TbRU`>ZTU]l] TP[l]UY[_U\ 0.3. !^`TU]- \^`aZ^S^ a[^e(U]]^S^ [UT]XZ^R^-\^`aZX\X aRXbP-`PQ^bP\X TRc\o `PW`U3P' 
1_U[lTP' |{UbU`a^]P, 0. !.}. ?RUT`c_P, 1.|{. 1(P[lo]^RP X \X, \U)Z[UT]XZ^R^Y \^`aZ^Y;T`. `PWTU[U]]l1\X R 19W8S . Rl1e^TXb \^]^S`PdXo !'!. "1![^`aZXU 3cQ^RP R^Tl1 X 2. 1(^]fU_fXo UTX]^Y _[UYab^fU]^R^Y b_U[ld^R^-[UT]XZ^R^Y

[lTl]',. 1 ]UY Ql:[^ _^ZPWP]^, gb^ ^b`XfPbU[l]l!ed^`\X`^RP]XU d^`\PfXX;
bU\_U`Pbc` ]P _^[o`]^S^ QPaaUY]P oR[oUbao WPZ^]^\U`]l1\T]U 3. [X_^bUWP ]U_`U`l|R]^S^ _[X^-_[UYab^fU]^-d^`\X`^RP]Xo 
a[UTabRXU\ RWPX\^TUYabRXo Z[X\PbP a^[U]l1e \^`aZXe R^T. R^S \̂ ̂ `aZ^S^ ̀PW`UWP;'| 1 b^\ >ZU 1938 b'. 0.@1. ]P _`X\U`U \X]U`P[l]l1e b^[i, _Pg-[WU]a-}{Xb^RaZXY 4. [X_^bUWP \^`aZXe d^`\X`^RP]Xo `PWTU[U]]l!e 

^WU_̀ ̂ ZPWP[Z PZ _`^Xae^TXb \U`W[l1e _^`^T R WP- Z^Y Z^]bX]U]bP[l]l1e ^b[^e<U]XY.d^`\X`^RP]XU 
a^[U]]l|e R^T^U\Pe. 0] R_U`Rl1U Rl]aZPWl!RPUb \l1a[l, gb^ ̂ T]^ |[`UTabPRXbU[XR b^`^S ]̂ P_`PR[U]Xo aRoWl|RP1^bX W\U]U]Xo
XW|{U]U]XU WPa^[U]]^abX R^T' QUWX W\U]U]Xo Z[X\PbP \^)ZUb _`X- }1X`^R^S^̂ ZUP]P R _[UYab^fU]U a _^Z`^R]l}\X ^[UTU]U-c`^R]o 
RUabXZ  ^Q`PW^RP]X|^ X[X \U`W[^bl] _^T R^T^U\P\X.TUS`PTPfXX ]Xo\X. _`^Xae^TXbU S^S [^QP[l]^U1 m_^eXZ `c_]l]e ^[UTU]U]XY ( ]P]P[c 40-e S^T^R Qlb[X _`^Qc`U]l] _U`Rl1U aZRP)ZX]lb _`X- aRoWP-X aX]e`^]]^U _^]Xe<U]XU. ?`P]aS`UaaXX YX`^R^S^̂ ZUP]P 
Q`U>Z]^Y gPabX bhU[ldP, Z^b^`l1U _^ZPWP[X] P[XgXU WTUal \U`W- ]l| a bPo]XU\ [UT]XZ^Rl1e [lT^R |{^ _`UTabPR[U]Xo\[53]. 
[l|e _^`^T |{^WT]UU 1.@[. |[^]^\P`URlb\ Qlb[P _`UT[^eU]P[288]. R^W-\{'[. [`^aRP[lTP, 1. !,lb^WP,[ '[. [UT]XZ^Rl1U iXbl1' [U]b^]P' 
aeU\P aUW^]]l1e X \]^S^[Ub]U\U`W[l1e _^`^T ]Pd^`\X`^RP]Xo ]XZ1_XU ]P Z^]bX]U]bPe' ]P bU``Xb^`X} |̂ 1!U[l-`Pa_`^ab`P]o[Xal 
\U[Z^R^Tloe aURU`]l]e \^`UY Da]^R]Po _`X mb^\ ̂ b-[239]. bPZ \^`aZXUP`ZbX]UaZXe \^`UY, ^Q`PW^RlbRPo ]PWl]RPU\l!U `^[l dP 
R^TX[Pal \X]U`P[XW^RP]]l1\ ]XWZ^bU\_U`Pbc`]l1\ ^Q- [UT]XZ^Rl1U _^Z`^Rl1.`Paa^[P\, 

_`X WP\U`WP]XX \^`aZ^Y R^Tl1 X _`^]XZP}^iX\ R`PWcniX\ao ac X acQPZRP[l-14Wc]U]XU QPm`P[l]l1e ca[^RXY d^`\X`^RP]Xo 
b^[ic ^aPTZ^R. ]l1e b^[i' bPZ)ZU Z`X^SU]]l!e \^`aZXe P `PW`PQ^bZP `PW[Xg]l!e

? 60-e S^T^R 1_X`^Z^U _^[cgP}^b Xaa[UT^RP]Xo afU]P`XUR _`X`^T]^Y a`UTl] R _[UYab^fU]U _^WR^[X[X`PWRXbXU d^`- `PWRXbXo 
\X`^RP]Xo \U`W[l]e _^`^T R a^R`U\U]]lbe _`XQ`U)Z]^-\^`aZXe, R _`Xabc_Xbl Z a^3TP]X}^ bU^`XX \^`aZ^S _̂ ^[o`]^S^fU[^ab]^Y 
b^\ gXa[U X acQPZRP[l]l1e 1 !{.D. [`XS^`lURP 1(`X^SU]UWP.ca[^RXoe. `PQ^bPe 

^a^QU]]^abX`PWR'\b'\o \U`W[lbe _^`^T R |92'9W1 WP-`Paa\^b@U]lb 1( Z^]fc 70-e S^T^R 1P`P]^RP, 0.@1. |[^_^RP,ca14[Xo\|114.0. 
RXaX\^abX ̂ b bX_^R _^QU`U>ZXY, eP`PZbU`XabXZP Xe bU\_U-TPUbao D.0. 0`m, !.D. [`XS^`lURP' ||.\. }1.0' 8XSP`URP,\P]X[^RP, 

X Z`X^SU]]^S^ ab`^U]Xo. 1.0. }a^Rlb\ `Pbc`]^S^ 9.1. !UXWRUab]^RPX  \]^SXe Z^]fU_fXo`U)ZX\P [346] ad^`\X`^RP[Pal T`cSXe 
_^ZPWP]^' gb^ _^]X\P]Xo ^a^QU]]^abUY Z`X^SU]]^S â b`^U-T[o \^`aZ^S^ Z`X^[Xb^SU]UWPZ' ̂ b^`Poa  ]UZ^b^`l!\X T^-`PWRXbXo 
]Xo \^`aZXe WPa^[U]]l!e ^aPTZ^R Z[PaaXgUaZXe _`UTabPR[U]XY ^ _^[]U]Xo\c1 oj'1oUbao X R ]Pab^oiUU R`U\o. 1 ^Q-^QiU_`X]ob^Y 
m_XSU]UWU ]UT^abPb^g]^. 1^[lb_Po XWcgU]X}^ _^ _P`P\Ub- h{U\ RXTU ̂ ]P Z a[UTc}^iX\ _^[^)ZU]Xo\. 1 acQPZRP[l-aR^TXbao `PQ^bP 
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]l1e ]P \PbU`XZ^R^\ 1_U[ldU R X R _U[PSXgUaZXe RP[l]^S^ acQPm`P[l]^U a^ab^o]XU.@ \̂ ]^S^\ mbX\ ̂ Qjoa]oUbaoca[^RXoe ^Q[Paboe
?URU`]^S^ }1UT^RXb^S^ ̂ZUP]P ̂ aPTZX ]PZP_[XRPb^bao ^bacbabRXUg UbZ^Y,S U]UbXgUaZX _`X ^1.`X- ^Q^a]^RP]]^Yb U^`XX

bU\_U`Pbc`Pe. \4^i]^abl fPbU[l]lbe b^[iX ^ZUP]XgUaZ^S Ẑ ̀ X^[Xb^SU]UWXP  b^' ^_`UTU[oUbao gb^ _`X XWcgU]XX TP]]^Y T`UR]Xe
bU\_U`Pbc`^Y \^`aZ^S^ bU_[^_`^R^T]^abl}^ \^`aZXe \U`W[l1e b^[i ^aPT1(^RX  bU_- a[PQ^ Xa_^[lWcUbao\ Ub^T PZbcP[XW\P.T]P, 
[^Rl|\X _^b^ZP\X R ]Xe. 1a[UTabRXU Rl1a^ZXe 1 ]Pab^oiUU R`U\o ]P P`ZbXgUaZXe bU\_U`Pbc`, _^QU`Ue<loe e^bl X\UUbao \]^eU-
Qlb X (0- ^b`XfPbU[l]l{e PZZc\c[obXR]l1e \X]U`P[XWPfXX _^`^Rl1e abR^ STU ]PgX]PUbao '?), _`^\U`WP]XU \^`--1.8 cgPabZ^R' `Pa-" bR^`^R, ZPZXe_[XQ^ Z`X^SU]]l]e _`^fUaa^R' ^aPTZ^R' R b^\ gXa[U aZXe Z^b^`l1Uo R[o}^bao _`X`^T]l1\X X [lT^^Q- \^TU[o\X d^`\X-

]U _`^Xae^TXb. @1U`W[l{U S1^`^Tl1 R acQPZRP[l]l1e `PW^RP]Xo' `^RP]Xo.ca-
[^RXoe ]P1{X]Pb^b !U a \^\U]bP a\U`WP]Xo _`X_PY]^- bU^`Xo Z`X^SU]]^S^ ab`^U]Xod^`\X`^RPblao `PW`PQ^bP]P d^`\X`^RP]||o 
S^ [lTP a ^aPTZP\X' b^[lZ^ b.U. WPa^[U]]lbe S`c]b^R' _`X R^W]XZ]^RU]XX P bPZe(U S`c]b^R R Z^b^`l1e T^]]l1\X R^W_ _`^Xae^Tob PZ-
\^)<]^abX ^e[P'(TU]Xo. bXR]l1U QX^eX\XgUaZXU _`^fUaalb. |[`^\U`WP]XU T^_^[]XbU[l]^S^ acQPZRP[l]lbe

1|{X`^Z^ ]P aURU`U WPa^[U]]l1e \^`aZXe \U`W[l1U \^`aZXU ^aPTZ^R̂ b[XgPUbao ̂ b _`^\U`WP]Xo b^[- P]P[^-`Pa_`^ab`P]U]]l]U 
R _U`X^T iX SXg]l{e _`Ua]^R^T]l]e \4X`^R^S^ b^[i. 3TUal bPZ)<U \]^S^U ^ZUP]P. 1^[l- UiU ]U Rl1oa]U-d^`\X`c}^bao `US`UaaXY 

1_X]abR^ Xaa[UT^RPbU[UY b[ae^Tob XW_ `UTabPR[U]XY, ]^. !P_`X\U`, Rl|oa]U]P ]U R_^[]U \XS`PfXX gb^ R _^WT_ aRoWP]]^YR ^-`^[l 
]U\ _[UYab^fU]U \^`o _^]Xe<P[ao]P _`X 100-120 \. m_XSU]UbXgUaZX_ `^\U`W1_Xe 11^a[UTc- \^`aZXec`^RU]l Tl1 d^`\X`^RP]XX 
}^iUU _^Rl11]]U]XU \^`o _`XRU[^ ^aPTZ^R. Z gPabX.b]^Y ?[PQ^ Xaa[UT^RP]P WPRXaX\^abl [UTo]l|ec`^R]o TUS`PT{PfXX d^`\X`^RP]Xo 
\U`W[lbe b^[i WPa gUb a^R^Zc_]^abXb U`\^TU]cTPfX^]]l!e bUZabc` ̂ b WPa^[U]]^abX̂ aPTZ^R.| {`Pb<bX]UaZX ]U _`^- XWcgU] R̂ [Xo-

@PW[X.bXUR ̂  RWS[oTPe fUaa^R. ]PQ[b^TPUbao b^[lZ^ R ]XU _`^fUaa^R ]P a^^b]^1_U]XX Z`X^SU]]^S â b`^U]XoTXPSU]UWP d^`\X`^RP]XU 
_P`P\Ub`^R ^bTU[l]l1e m[U\U]b^R acQPZRP[l]l1e \U`W[l1e b^[i.Z`X^SU]]l1e

(\^i]^abl, b^[i ^b QU`USP,S [cQX]P ?TU[P]lb b^[lZ^ _U`Rl|U WP[USP]Xo,_ [^_ 1_PSX R Xaa[UT^RP]XX aRoW\| cTP[U]]^abl d^`\X`c_
X b.T.). iPTl _^Te^T S|^WR^[X[̂ Q^Qh1Xbl 1^iXeao R acQPZRP[l]l!e b^[iPe X SPW^SXT`Pb^R [UTo]l1e ^Q`PW^-`Pa_`^ab`P]U]Xo [P]]lbY 

X\U]^iXUao Z ]Pab^oiU\c R`U\U]X \PbU`XP[lb |{^ Z`X^SU]]l{\ RP]XY.
b^[iP\ P`ZbXgUaZ^S^ QPaaUY]P X _^ab`^Xbl ?^R`U\U]]^U aU`XX ZP`b acQPZ_ a^ab^o]XU_ `^Q[U\l1 ^ZUP]XgUaZ^SẐ ̀ X^[Xb^-
RP[l]^Y Z`X^[Xb^W^]l1. SU]UWP̂ b`P)ZPUb b`PTXfX^]]lbY X[X "Z[PaaXgUaZXY'' _^Te^T,Z 

!Ua\^b`o ]P W]PgXbU[l]l]U R XWcgU]XXZ `X^SU]UWP \U`W[l]e R _^`^T, ]PZP_[XRP}^iXeao R R^T^U\Pe.ca_UeX d^`\X`^RP]X}^ 
^Q[PabX \^`aZXe b^[i ^abPUbao QUŴ bRUbP R0|1`^- _^Te^TP eP`PZbU`]l1 a[UTcb^iXU ^b[XgXbU[l]l1U`PWRXbXo [[o TP]]^S^ `oT 
a^R, Z^b^`l1U ̂ a[^e<]ob^b Xaa[UT^RP]Xo _`XW]PZX:R ]P-TP[l]UYhXU TP]]^\ 

_ _`PR[U]XX. ^aPTZ^]PZ^_[U]Xo X `PWTU[U]XU ca[^RXY ca[^RXY d^`\X`^-
0T]^Y XWR P>Z]UYb_Xe _`^Q[U\ oR[oUbao RP]Xo ]UT^abPb^1|]Po \U`W[l{e b^[i. XWc- |{`X mb^\ ̂ b`XfPUbao R^W\^)Z]^abl ̀ PWRX-

gU]]^abl S[cQ^Z^R^T]^S^ acQPZRP[l]^S^ bXo Z`X^[Xb^SU]UWP. Z`X^SU]]l{e _`^fUaa^R D^`_ QUW_ ̀ XR[UgU]Xo R]U11]]Xe dPZb^`^R
\X`^RP]XU \U`W[l1e (R]U:_]XY b^[i ]P a\U`WP]Xo _`X_PY]^S^ Xab^g]XZ e^[^TP, ̂ Qca[PR[XRPb^iXY _`^\U`WP]XU), ̂ __cgPabZPe 
[lTP S`c]b^\ a X XWcgU]^ e^`^1h^. b^[lZ^ R]cb`U]]X\ a^ab^o]XU\ aP\^Y _`X`^T]^Y aX-cabP]^R[U]^ TPR]^ T^R^[l]^ `UTU[oU\l1e 
[[cQ^Z^R^T]lbU ̂ aPTZX XWc1{U]l1 abU\l!;S^`PWT â [P6UU, ]P[X]XU Z`X^-
SU]]l1e _`^fUaa^RX  ^Q`PW^RP]XRU  ]Xe [lTP Q^[lh1X]abR^\ ]P[XgXU gUbZ^YS `P]Xfl1 Xaa[U- \U)ZTc S1`^\U`W11]UYX  ]U-- `PWTU[P 

ZPbUS^`XgUaZX ̂b`XfPUbao. _`^\U`W1_UY (d`^]b T^RPbU[UY 1 b^ >ZU R`U\o \]^S^gXa- gPabo\X S`c]b^R^S \̂ PaaXRP _`^\U`WP]Xo),
[U]]l!U' e^bo X aRXTUbU[labRc}^b ^Qca[PR[XRPb^iUY ^ b^\' gb^ W]PgXbU[l]lbY bU_[^\Paa^^Q\U] \Uo<Tc`PW`^W]U]]lbU dPZblb, 
[UT R mbXe ]X\X;X a^e`P]oUbao. _`^Q[U-ca[^RXoe d^`\X`cUbao [P]]Po 
\P X\UUb ]U b^[lZ^ ]Pc.b]lbY (^bbPXRP]XX) X]bU`Ua' ]^ X Q^[lbh^U _`PZbXgUaZ^U _`UTabPR[U]XU ̂  _`^\U`WP]XX ZPZ ̂ T]^]P_`P-- 
W]PgU]XU, ̂ Qca[^R[U]]^U X]bU]aXR]l1\ R[U]]^Y e^WoYabRU]]l1\ ̂ aR^U]X- gUbZ^R l]`P)ZU]]^Y bU]TU]fXX' ^Qca[PR[XRPb^iUY d`^'_
U\ P`ZbXgUaZ^S^ b_U[ldP. bP[l]^U X _^abc_PbU[l]^U (X[X \U`W[l1e b^[i Xed^`\X`^RP]XU 

!U \^TU[l _U`Ue^TP \^`aZXe ^aPTZ^RX W |1`X mb^\ XS]^`X`c1^bao acQPZ_ /{US`PTPfX}^). WPZ^]^\U`]^abX `PW`PQ^bP]P `PWRXbXo
RP[l]l1e R acQPm`P[l]l1U, _^mb^\c _`XQ`U>Z]lbe \l1 ]U \^>ZU\ gPabUY R^T^U\^R' _`PRX[l- P bPZ)<U aRoWP]]lbU a ]X\X ca[^RXY `PW]^-
]^ ^fU]Xbl X _^]obl _^a.bbUT^RPbU[l]^abl ^Q`PW]lbU _`^fUaa^R ^QabP]^RZX,̂ _`UTU[o}^iXU bU_-dPfXP[l]lbU d^`\X`^RP- ca[^RXo 
]Xo \U`W[l1e \^`aZXe [^^Q\U]P.b^[i' aRoWP]]l{e a Xe _U`Ue^T^\ XW acQPZ-
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_`PRX[l]^S^ ,([o _^]X\P]Xo a_UfXdXZX ^ZUP]XgUaZ^S^ a^Q^Y] UZ^]a^[XTX`^RP]]l1U, ^.S`XfPbU[l]^bU\_U`Pbc`]l{U X a^-Z`X^[Xb^SU]UWP ]U^Qe^TX\^ _`U^T^[U]XU [UT ^aPTZX' abU`U^- R Z^b^`l]e _`^bUZP}^b cab^oR|hXeao TU`e(PiXU TXPSU]UbXgUaZXUbX_^R X _P`PTXS\l| `Pa1[X`U]XU Z`X^SU]UWP. 1 ]Pab^oiUU _`^fUaal1 X ]PQ[b^TPUbao R`U- PZbXR]Po >}<XW]UTUobU[l]^abl, _`XaciPo\o aciUabRcUb ]Pab^obU[l]Po _^b`UQ]^abl R PTP_bPfXX ^aPTZP\ X]d^`- QX^fU]^W^R\'{ ^i]^abl TP]]l1\ a[^o acQPZRP[l]l|e ^aPT-\PfX^]]^S^ \PaaXRP, _^[S{U]]^S^ R _^a[UT]XU Z^R' STU PZbXR]^ \^VUb _`^bUZPbl _U`RX]]lbY TUaobX[UbXo acQPZRP[l]l:Y ^ZU-_`X-XWcgU]XX P`ZbXgUaZ^S^ b_U[ldP. 1 mb^ P]XgUaZXY Z`X^[Xb^SU]UW' ]U a^abPR[oUb _^- ^Z^[^ `UWc[lbPbU ]UaZ^[lZXe TUaobZ^Rb`UQcUb ZPZXe-[XQ^ _`X]fX_XP'"""'* XW\U]U]XY R bU^`XX \Ub`^R'Z`X-
^[Xb^SU]UWP, ]^ ]Ua^\]U]]^' QcTUb aRoWP]^ a 2. @US`UaaXR]Po ]^_ abPTXo WTUal ]P _U`RXg]lbY `PW`PQ^bZ^Y ^ZUP]XgUaZXY- Rl1e _^Te^T^R. Z`X^[Xb^SU]UW ]PZ[PTl1RPUbao Z^]bX]U]bP[l]lbY Z`X^[Xb^SU]UW

\4lb agXbPU\' gb^ Rao ̂ Q[Pabl ]U]'\o^b`XfPbU[l]^- X ]PgX]PUbao `Pa_`^ab`P \]^S^[Ub]U\U`W[l|e (m_XSU]U-_^`^T d^`\X`^RP]XU bU\_U`Pbc`]l|e ^aPT^g]l|e.b^[i \^`aZ^S^ SU]UWXaP (acQPZRP[l- bXgUaZ^UX  aX]SU]UbX]UaZ^U) \^`aZ^S^S U]UWXaP. |[`X mb^\ d^`-]l1U X acQPm`P[l]lbU b^[iX) T^[)Z]P ZPZ \X`c}^bao a_UfXdX]UaZXU `Paa\Pb`X"Pblao UTX]Po, Z`X^SU]]l1U b^[iX' ^b`P)ZP}^i`1U _^_WPZ^]^\U`]^ _^ab`^U]]Po _`X`^T]Po aXabU\P. !U aciUabR^RP]XU S`P]Xg]^U a^ab^o]XU _`X`^T]^Y aXabU\l1. [P`PZbU`]^Y`PWRXbXU ^Qca[^R[U]^ Y cab^Y]XRlb\ T'["^R`U'"]]l1\ RWPX\^TUYabRXU\ ]U`b^Y oR[oUbao gU`UT^RP]XU\ ̂ ]^[Xb]l1e, afU\U]bX`^RP]]l]e
^ZUP]XgUaZ^Y ̂ Q[PabX ̂ aPTZ^]PZ^_[U]Xo X ^ZUP]XgUaZ^S^ [lT^\ \PaaXR^R' _^[o`- X ^b`XfPbU[l]^bU\_U`Pbc`]l!e R^T^]^a]l|e S^-]^S^ Z[X\PbP. _`X`^T]c}^ ,(P]]cb^ aXa1'U\c R \l1 ^_`UTU[o-fU[^\ `XW^]b^R.U\ ZPZ ̂ Q[Pabl ^ZUP]XgUaZ^S^ Z`X^[Xb^SU]UWP. |{`X XWYU]U]XX 3. ?cQPm`P[l]Po abPTXo ̂ ZUP]XgUaZ^S^ Z`X^[Xb^SU]UWP' aRo*_P[U^SU^S`PdX]UaZXe ^bTU[l]l1U ca[^RXY gPabX aXabU\lb WP]]Po a ^a^QU]]^abo\X TP]]^Y ]Pe^e(TU]Xo \U`W[l1e \^`aZXe b^[i R ca_\^Scb _^_PTPbl R acQPm`P[l]l1U X _`^\U`WPbl. ca[^RXo !^ X [^RXoe Z^]bX]U]bP[l]^S^ R Z`X^[Xb^SU]UWP R]U R^WTUYabRXbo\ {^`o'mb^\ a[cgPU UTX]abR^ X fU[^ab]^abl aXabU\l[ .1'U`-^Q"aYU."RPUbao ?cQPm`P[l]lbU RU- \^`aZ14U b^[iX aU`X}^ \^`aZXe d^`\X`cnb 

iUabRU]]l1\ a^abPR^\, aR^YabRP\X _^`^T X 3PZ^]^\U`]^Y a\U]^Y 1]]X`^Z^ R _`X[USP}^iXe Z ?URU`]^\c }{U-`Pa' `PWRXbl1e `PY^]Pe, _U`Ue^T^R.dPfXP[l]l|e ^ZUP]c' D]X _`UTabPR[o}^b a^Q^Y\ ]^S^[Ub]U\U`W[l]UT^RXb^\c 
0Q[Pabl ^ZUP]XgUaZ^S^ Z`X^[Xb^SU]UWP R ̂ QiU\ \^)Z]^ b^[iX \^i]^abl}^ a^bU] \Ub`^R' a Z`X^SU]_T^ `PW- `PW]^^Q`PW]l|\ ]P b`X TU[Xbl W^]l[: 3^]c _U`RXg]^S^ ̂ ZUP]XgUaZ^S^ Z`X^[Xb^SU- ]l1\ ab`^U]XU\ X bU\_U`Pbc`P\X' a^^bRUbabRc1^iX\X ̀ USX^]P[l-]UWP; W^]c acQPm`P[l]l1e \^`aZXe b^[i, ]Pe^Toicb^ao R ]lb\ ^Q[PabX ^a^QU]]^abo\ Z[X\PbP.

Z^]bX]U]bP[l]^S^ Z`X^[Xb^SU]UWP; _U`Ue^T]c}^ W^]c, ]Pe^Toic- 4. 1`P]aS`UaaXR]Po abPT'b\ aRoWP]]Po a^ Rb^`Xg]lb\ _U`Ue^-
}^ao ]P abl1ZU Rl|1_U ]PWRP]]l]e TRce W^] X ^eRPbl1RP}^ic}^ \U[Z^- \U`W[l1e \^`aZXe b^[i R acQPZRP[l]^U a^ab^o]XU.| 1`X T^\ mb^\
R^T]l1U a S[cQX] cgPabZX ^Z^[^2  \ X [^QU`Ue<lo R .'`"TU'P" ,`,- a^R^Zc_]^abl bU`\^TU]cTPfX^]]l1e _`^fUaa^R, ̂ Qc_`PWRXRPUbao \^S^ R^3TUYabRXo \^`o (c]PabZX' _^TRU`SPb^iXUao R^[]^R^\c a[^R[U]]l1e _U`Uab`^YZ^Y _P`P\Ub`^R \U`W[l|e b^[i' _U`Ue^To_R^WTUYabRXj^ X ]PS^]P\). 11{Xe R acQPZRP[l]l1U ca[^RXo'(PZ _^ZPWl1RPZ)b Xaa[UT^RP]Xo (bPTXo PRb^`^R' Rl]TU[oU-`PW"b{Xg]l1e 5. _^S`UQU]Xo' ]P Z^b^`^Y\ U`W[lbU b^[iX' ^ZPWPR-\Po _`X`^T]Po aXabU\P ]U_`U`lbR]^ aciUabRcUb, ZPZ \X]X\c\, 1[Xal R ]P 3]PgXbU[l]lbe S[cQX]Pe' ]U _^TRU`SP}^bao X]bU]a!{R-ce(U bUgU}{XX RaUS^ _[UYab^fU]P. 1 WPRXaX\^abX ̂ b _P[U^SU^S`PdX]U- ]^\c bU`\^TX]P\XgUaZ^h{c R^WTUYabRXb^' @U[XZb^Rl1Ua fU\U]bX-aZXe \U]oS^bao ca[^RXY a^^b]^h]U]|1o |7 _`^ab`P]abRU]]^U [lT^\ ^aPTZX' X\U}^iXU _[^iPT]^U `Pa_^- `^RP]]l{U `Pa_`^ab`P]U]XU[^)<U]XU ^bTU[l]l1e gPabUY aXabU\l1, ]^ ^QiYU R6[XWbb _^QU`U>ZXY X [^ZP[l]^U ]P ]UZ^1'^`^\ ^b ]Xe'cTP[U]XX UU aciUabR^RP]Xo '.*'"'*"`"'""^abPb^bao ]UXW\U]]l1\X. Rab`UgP}^bao R ̂ a]^R]^\ ]P S[cQX]Pe abP \Ub`^R. |{^RU`e ]XeT^ 1 a^^bRUbabRXX a ^QiU_`X]obl1\X _`UTabPR[U]Xo\X^ a^R`U\U]]l!U ^aPTZX, a^^bRUbabRc}^iXU fXZ- abPf:;|\1d^`\X`cb^bao [XgUaZ^\ ^Q[PabX \^`aZ^S^ `PWRXbXX ^aPTZ^]PZ^_[U]Xo \^)Z- _U`RXg]^S^ ̂ ZUP]XgUaZ^SẐ  ̀X^[Xb^SU]UWP.]^ Rl1TU[Xbl _obl abPT_Y ^ZUP]XgUaZ^S^ `PWRXbXo Z`X^[X- 1lbTU[U]]l1U mbP_l! ^b`P)ZP1^b ̂ a]^R]c}^ aci]^abl `PWR'1b`1ob^SU]UWP.

^ZUP]XgUaZ^S^ Z`X^[Xb^SU]UWP X _`^oR[o1^bao ZPZ ]P [^ZP[l_
1. ?bPTXo _U`RXg]^S^ ̂ ZUP]XgUaZ^S^ Z`X^[Xb^SU]UWP' ]^\ (]P_`X\U`, !P R _`UTU[Pe ^T]^Y bUZb^]XgUaZ^Y - ab`cZbc`l:),TP]-]^Y abPTXX _`^Xae^TXb _U`RXg]^U ]PZ^_[U]XU \^`aZXe bPZ ^aPTZ^R. X ]P S[^QP[l]^\ (^QiUU XW\U]U]XU \X`^R^S^ ̂ ZUP_c`^R]o |_{`X mb^\ _`^fUaal1 aUTX\U]b^SU]UWP X Z`X^SU]UWP _`^bUZPZ)b ]P) ^T- c`^R]oe.]^R`U_{U]]^' D^`\X`c1^iXUao Z`X^SU]]l]U b^[|_fX _`UTabPR[o}^b
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2. _R@RXg]l{Y ^ZR0]XgRaZXY !{b^ Z@X^[Xb^Sh]RW _`U^Q`PW^RP]XoX ^aPTZ^]PZ^b{[U]XU R^, TXPSU]UbXgUaZXU 

_`^fUaaP\X X'Z`X^SU]]l1\X b^[i a^_`^R^e(TP1^bao ^aPT^g]l1e 1 ]Pab.^oiUU R`U\o ^QiU_`X]oblb\ agXbPUbao' gb^ 0aPTZX' ab`^U]XX.S^R^`Xbl̂ Q Xe Z`X^SU]]^\ \^>Z]^ a^^bRUbabRU]]^, 
R P`ZbXgUaZXe d^`\X`cb^iXUao \^`oe ]P S[cQX]Pe Q^[UU 2-3 \, _`^RUTU]_Xaa[UT^RP]Xo, X SU^dXWX.bUaZXU 1c`^RlbU ̀ PQ^blb _^ acbX oR[o7^bao bP[l1\X (WP XaZ[b^gU]XU\ bU\_U`Pbc`lb). \U`W[l]eb_U[ldP, _^ZPWP[X1 _X`^Z^U ]P PZRPb^`XX ]l1U `PWRXbXU 1 ^Q^a]^RP]XX _^WXfXX TP]]^Y \^e(]^ _`XRUabX _`X\U`^R. S[cQX_^b QU`USP_ `X ZX[^\Ub`^R `oT ]P R _^`^T TUaobZX `Paab^o]XX 1.0. ?^[^RlUR ,,]U-Rl1TU[oUb acQPZRP[l]l1U \^`aZXU ̂ aPTZX ZPZ Z^[UQ[b^bao ̂ b_^`^T \4^bf]^abX \U`W[l1e ]Pe a^b]X \Ub`^R. T^ \U`W[l1U-bP[lbU" !.!{. @^\P]^RaZXY [320], ZPZ "bP[lbU ^e[P)ZTU]- RWS[oT^R\]^S^ a^bU] \Ub`^R. ?chUabRcUb T^ `PW[X(1]lbe TUaobZ^R ,,bP[l1U ]lbU'' !.D. [`XS^`lUR [306], ZPZ _^`^Tl1 R a^^bRUbabRXX a R P`ZbXgUaZXe\U`W[l1e _^`^T ]P ^a^QU]]^abX ̀Pa_`^ab`P]U]Xo ,,''`'f!;;;;-;;;;;`Pbc`-b`UQ^RP]Xo\X ?!}4|{1_: - b : 8-b6''; _^`^T, a^TU`)ZP-_`X(bX]U R^W]XZ]^RU]Xo R R^_`^aÛ  \^`oe. !^ 

]l]U-bP[l1U _^`^Tl1'' |1^ \]U]X}^ [95]. |.0. ){XSP`URP, _`X aciUab- Q^[l-_^TPR[o}^iUU (\U`W[lbe R mbXe _^`^T) [UT iXe ca[^RXoe' Rcb^iUY _^T P`ZbXgUaZXe T]^\ \^`UY ,''`',"'* 1 RXTU_^WXb1XX. ^QiU\ UTX]^Y _`XTU`)<XRPUbao 1|bX]abR^P Rb^`^R '"'"`^'".,f"Y R^T \U`W[l]e _^`^T d^`\X`^RP]XU ]UR^W\^>,<] ̂  D] ^:.\UgP[[1491. a[UTc[^iX\ ^Q`P-\^e<]^ ad^`\c[X`^RPbl mbc_ ^WXfX} Ẑ `PbZ^ bPZ)ZU' gb^ R P`ZbXgUaZXe \^`oe Z`X^SU]]l]U _`^fUaal], WPX aZ[S^_ P`ZbXgUaZ^S^]P ac|fUabRc}^b _^`^Tl1 W^\. }[U`W[l]U cgPabZPe gU]XU\ QU`US^R^Y W^]l1, ]U bao 0.[. `PWRXRP}^ |152]. a11X-[P]X[^R R acQPm`P[l-_`^\U`WP[X R [1`^bh[^\' D]X h-bU[ldP, ^ac1_PR1_Xeao bP[, gb^ \U`W[l1e _^`^T d^`\X`^RP]XU R \^`oe (b.U. _`^\U`WP- P`ZbXgUaZ^-R^TP\X R]^Rl _U`UZ`l{RP[Xal - P WPbU\ ]l]e ca[^RXoe, ]Xo) ]U _`^Xae^TXb ]X>ZU S[cQX] _`XYPY]^"' ,,T' [b^R].' Z`X^[Xb^SU-_^Te^TU ^ZUP]XgUaZ^S^ |[`X bPZ^\ S^ QPaaUY]P. `^[l DPZbXgUaZX gb^ R acQPZRP[l,",* cbRU`)ZTPUbao' P`1(- _^`^T' ad^`-\U`W[l{e c"'','oe Z Z^]aU`RPfXX aR^TXbao ]UWP dPZbXgUaZX bXgUaZXe \^`UY Z`X^[Xb^SU]UW X\UUb ]^\X]P[l]"'Y XZ`X^[X'S^SU]UWP \X`^RPR1hXeao R Z^]bX]U]bP[l]^S^ ca[^RXoe _U`Ue^TXb "^`'*.'..`, R '"[lTP R dPWc acQPZRP[l]l]e d^`\X`^RP]XX ^aPTZPe X \^`aZ^S^ a^ab^o]XU.D acb_U]XU _U`U{1]UT1_Xe R acQPZRP[l]^U T]P,
aR^TXbao^Z R ]Xe ^b`XfPbU[l]l]e d^`\X`^RP]X}^ bU\_U`Pbc` R WP-\]^S^\ ^_`UTU[ob^iXY T1{_ R^ ]Ua^\]U]]^' W]PgXbU[l]lbY dPZb^`, _ P_PW^]U 0 P bPZe<U '? , a^e`P]U]X}^ -2 ad^`\X`^R',-'*"" mb^`P]UU ]^ RaU >ZU \U`W[l1e \^`aZXe _^`^T' ab`^U]Xo Z^]^\U`]^abX \U`W[l1e b^[i.

\^)ZUb X \X[_a^b]X bl1aog' P Rb^`X]]lbY. ?ciUabR^RP]XU dPZb^` 1 a[cgPU TP]]^\ \l1 abP[ZXRPU\ao ]U a ]P ^a-cabP]^R[U]]l1\ ZPZ aP\^ab^-Z`X^[Xb^SU]UWP [Ub ^Q[PabX ̂ ZUP]XgUaZ^S^ [X^]^R ]^RP]XX RaUab^`^]]US^ XWc1{U]Xo P a ]UT^abPb^g]0a1.l}^dPZb^\, _U`Rc}^R aXabU\lb ^_`UTU[oUbao _`X`^T]^Y obU[l]^Y X fU[^ab]^Y W]P]XY ^ _`X`^T]^\ ^QjUZbU. !1PXQ^[lb_X\ _`U_obabRXU\ R aP\^Y. !PXQ^[UUTP]- UY R]cb`U]]U _`XaciX\X ^gU`UTl _`XgX]P\X' ]^\ R^_`^aU, ]P ]P1_ RWS[oT' oR[oUbaob^, gb^ bU^`UbXgUaZXU 1|`UT- ]P_`^oR[oUbao Z`X^[Xb^SU]UWP _^[]^ a_UfXdXZP ^ZUP]X11UaZ^S^ abPR[U]Xo, X _`^RU`U]]l1U `PW`PQ^bP]]l1U _`X`^T]^-f[o T`cS^S^ ]PgP[l]^Y abPTXX.S^ ̂ QjUZbP Z^]bX]U]bP[l]^* Z`X^[Xb^W^]l1' - PRb^\PbXgUaZX b]U_ \l1 _^]X\P-Z`X^[Xb^SU]UW^\ _U`RX.b}{l1\ ^ZUP]XgUaZX\ |1^T 
]P ^ZUP]X11UaZc}^ `U]^aobao Z`X^[Xb^W^]c. ^T]^-_`^fUaa^R' Z`X^SU]]l1e U\ a^R^Zc_]^abl `PWRXRP}^iXeao Da]^R]^Y _`X]X]^Y [lT^^Q`PW^RP]Xo R acQPb<RP[l]l|e X Xe \^`aZXe ^aPTZ^R ca[^RX- R`U\U]]^ a ]PZ^_[U]XU\ TXPSU]UbXgUaZX\oe ]P S[cQX]Pe' _`URl]1_P}^iXe b^[iX]c _`X_PY]^S^ ,,',- _`^-Z`X^[Xb^SU]UW _`U^Q`PW^RP]XU\[.1 U`RX.b]lbY ^ZUP]X[{UaZXY 

b^bao ',T^, _`XaciXU _^[o`]^\c dPZb^`l1, \^`aZ^\c aUTX\U]b^SU]UWc. bU\_U`Pbc__`X ^b`XfPbU[l]l{e bUZPUbR  b^[iU \^`aZXe ^aPTZ^R 
DQ`PW^RP]XU [lTP a^_`^R^>ZTPUb RaU abPTX\| acQ- _`X_PY]l;ed^`\X`^RP]Xo \^i]^abl 1b`URl{1]1P}^1fXe S[cQX]Pe \^`o, ]P `Pe PZRP[l]l1e \^`aZXe ^aPTZ^R. 0 Ua[X b1`XTU`)ZXRPblaod^`\P[l]^ [lT^R.^_`UTU[U]Xo \U`W[l1e _^`^T ZPZ _^`^T' X\U}^1fXe ^b`X|{PbU-b1l]c]^ \^`UY, ac-XWcgU]X{ P̂ `ZbXgUaZXe 1 [XbU`Pbc`U, _^aRoiU]]^Y bU\_U`Pbc`c' R Z^b^`l]e e^bo Qlb gPabl R^Tl1 _U`U1_[P R Z`XabP[- ]P b^' gb^ _`PZbX!1UaZX T[o\]^S^gXa[U]]l1U iUabRcS^b cZPWP]Xo [XgUaZ^U a^ab^o]XU b^ _^ |262], _`XW]PZP\ TP]]l1\ mbX _^`^Tl{ PZ-eP`PZbU`]l1 Z`X^[Xb^W^]lb RaUe ^ZUP]XgUaZ^Y Z^\_^]U]b^R \^Scb Qlbbl R P`ZbX[{UaZXe `PaSb`^ab`P]U]l1 \^`aZXe QPaaUY]Pe bUea bXR]l1U _`^fUaal1, aRoWP]]lbU Z`X^SU]]l1U d^`\X`^RP]XU\ 1_X`^Z^.T^abPb^g]^ 

b,1[X X]l1e [UTo]l1e ^Q`PW^RP]XY.1 _^[o`]lbe QPaaUY]Pe Z`X^SU]]l]U !1`^fUaal1 _`^oR[o}^bao a a_`^1{Uaal{ _`^oR[o}^bao Z`X^SU]]lbU 1 _^[o`]lbe QPaaUY]Pe aP\^S^ ]PgP[P ^aPTZ^R X _`^bUZP1^b d^`\X`^RP]Xo ]P _^a[UTc}^_ ]P _^a[UTc1^_X _`^bUZP}^b aP\^S^ ^aPTZ^R ]PgP[P d^`\X`^RP]Xo h{Xe abPTXoe Xe TXPSU]UbXgUaZ11e _`U^Q`PW^RP]XY. ?_UfXdXZ^Y ?_UfXdXZ^Y|fXe _`U^Q`PW^RP]XY. abPTXoe Xe TXPSU]UbX(bUaZXe S{^[o`]^S^ \^`aZ^S^ aXTU\U]b^SU]UWP oR[oUbao b^ ̂ Qab^obU',ab- oR[oUbao b^ ̂ Qab^obU[lab_11^[o`]^S^ aUTX\U]b^SU]UWP \^`aZ^S^ 
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S1',1'9 3D' ^aPTZ^]P|(^_[Ub'XU X TXPSU.{UbX!1UaZ'{U_ ̀ U^Q`PW^RP|{Xo aciUabR^RP]XU ^ZUP]X!1UaZ^S^ ^1(`UTU['{S^iX\ Z`X^[|,]b^SU]UWP
^aPT^g]l1e b^[1f ^T]^R`U\U]]^ a^_`^]]^eTP}^bao Z`XlSU]]lb\X aP\^ab^obU[l]^S b̂ 1`X`^T]^S ô R[U]Xo. ZPZ ,[[o `PW[X.b]l[e `PY-11`^{{Ua--aP\X X [lTP, d^`\X`^RP]XU\ a()a)bRUbabRU]|{^, \^V]^ S^R^_ 0`ZbXZX S[cQX]lb ^]^R \^`UY, ]X)ZU Z^b^`l1e bU\_U`Pbc`l] _^_

^Q Xe Z`X^SU]]^\ `Xbl ab`^U]XX. ^b`XfPbU[l]lb' b<^[UQ[}^baoR  ab^o]]^ ]UW}{PgXbU.]1l]l]e _`UTU[Pe.
\4^>Z]^ agXbPbl gb^ R 1{P`aZ^\ \^`U S[cQX]P, ]X_cabP]^R[U]]l1\, 

Z^b^`^Y >:<U [Ub^\ a^e`P]o}^bao ̂ b`XfPbU[},]1,bU bU\_U`Pbc-TP)<U 
2'1. bR\_1@0bc@]l|Y a^abPR[oUb1 6-13 \, R 1^ab^]]^-?XQX`aZ^\ 20-22 \, R ]\'1^`U@k|{X\ `lb' 3^]1!

_ 1^d^`bP 13*15 \ !X>Z]oo S`P]XfP \^`aZXe _ @R1.1g!! R^T a ^b`XfP-[1521. ^ S^ ̂  !(_0]Xg 1a Z^ S^
bU[l]l]\X bU\_U`Pbc`P\X ]P WP[USPUb S[cQX]Pe bb RZ@X^[Xb^S1]130 `PW[Xg]l]e 
:]]P1{XbU[l]^Y \U`U WPRXa]1:' ̂ b R^WTUYabRXo bU11[l]e Pb[:1]bX!{U-

1 b1U[^\ _U`RXg]Po aZXe R^T. |{^ !{.!. 3cQ^RP R 1P`U]fUR^\ \^`U ]P^ZUP]XgUaZPo TP]]lb\ [164]' Z`X^[Xb^W^]P ]P Q^[l]_UY.{PabX X\UUb abPfX^]P`]lbY S[cQX]Pe 20-|20 \ bbPQ[b^TPUbaoa [^Y a bU\_U`Pbc`P\X W]Pg!1bU[l_eP`PZbU`. 1U a^ab^o]XU Z^].S`^[X_ -a. bU\_U`Pbc`P_'1X ]^ ]Xe<U 1 1U[^\ \^`U ]P S[cQX]U ]50 \ S^a_^TabRcUb_ ̂ g_`cUbao _^RU`e]^abX -1 bU_[^_`^R^T]^a']'{>!^T]P' 
*1.4 [b^`^T' RU[X!SX]P\X bX _^ab^o]]Po bU\_U`Pbc`P, Q[XWZPoZ  1 1(P`aZ^\ \^`UbU_[^Rl1e '? . Sb^b^Z^R XW] UT` WU\[{,b. .11Xbbbl R!1Paboe, Z`PURl1e ]P S[cQX]Pe' _`URl]1_P1^iXe 300 \, bU\_U`Pbc`P R^Tl1 ZQ[XWZP _`Xc`^!{U]]l1e ]< \U[1(^R^/]lo\, STU TX]P\XZP *1 _`X`^T]l1e 1 _`^fUaa^R 'a' gPabX QPaaUb]]P ?URU`]^S^.[1UT^RXb^Ŝ b̂< U-fU]b`P[l]^Y R^W`PabPUb, \^)ZUb ]PQ[b^TPblao ]UabPfX_

^]P`]^ab1,. (_^ R R.f. P]P \'/0 cb 332" a_ W,4 , 5) P`b<bXgUaZXUTP]]lb\ `PY^]U - 
R^Tl1 X\U}^b ^b`X{!PbU[l]c}^ bU\_U`Pbc`c S[cQX] 2600 \ X ]X-T^ a^R`U\,{U]]lbe `U>ZX\ acQPZRP[l]l-!e ^1.[^'(U*''?U\_U`Pbc`]lbY ]XY :b`ZbX'{UaZXe )ZU; _`X mb^\ R \UabPe R^WTUYabRXo bU_[l{e Pb[P]bX!1UaZXe R^T\^`UY aRoWP] WXh{]X_'{ ^e[P)ZTU]XU\ X"",',,* (S[cQX]lb a[PQlb_T ' 270-800 \) bU\_U`Pbc`l{ _^Rl11hP!^ba'{ b1^[^)ZXbU[l_[Ub]X\ _`^S`URP]XU\. T^ _`^b1Uaa .[P]]l:Y *'*

RU`bXZP[l]Po ]l1e W]PgU]XY [[^a[aT]XY _`X\U` Z`Pa]^`U1{XR â RXTUbU[l_".'T"Y'., W|4\]oo |\52). fX`Zc[o{{Xo ^YP _`XaciP [164]; RaU\ \^`o\ !bb^ abRcUb 0 b^\' P1(RPb^`[{X )1UT^RXb^S^̂ ZUP]P X _^[o`]^S^ T[o c\U`U]]^S^ d^`\X`^RP-11^oa^R X oR[oUbao Xe ]PXQ^[UU aciUab-
]XU ^b`1{fPbU[l]a)bU\_U`Pbc`]l1e RU]]^Y R^T 11`^fUaa RUal\P eP`PZbU`XabXb<^Y. T[XbU[l_1U`bXb<P[l]Po WX\]oo |1`^_fX`Zc[ofXo ]lbY, _^ab^o]]lbY X X]bU]aXR]lbY, _^aZ^[lZc \^i]^U bUb1[^-T^[)<PUbao bUe TP)ZU _^`, T^ _^ZP _`^T^[)ZPUbao ̂ e[P)ZTU]XU' X R \^- R^UR ^WTUYabRX0Ub [P]bXZ],1 ]U \^>ZUb _`U^T^[Ubl _^ab^o]]^ \U]b UU _`UZ`PiU]Xo TUY-eP`PZbU`XWcUbao Z^[XgUabR^\ ̂ bTP]]0S^

abRc}^iUS^ P`ZbXgUaZ^S^̂ e[Pe(TU]Xo.\^`U\ bUS{[P' b^[iX]^Y _U`U\U|_PR|_Xeao a[^UR X Xe ^Qh1UY bUhb- ?P\ _`^fUaa a[^o a _^ab^o]]^ ̂ b`XfPbU[l]l1-_U`Pbc`^Y. [[^a[UTbboo, d^`\X`^RP]Xo R a.|1cgPU [lT^^Q`PW^RP]Xo' bU\]1U`P_`PR]P \X bU\{{U`Pbc`P\X ^_`UTU[oUbaoW PRXaX\^abln \'1U>ZTc bU},b_U`Pbc-bc`U WP\U`.WP\{\\o. 1 bUgU]XU [Ub]US^ aUW^]P _`^S`UR ̀ Pab]`^ab`P- WP\U`WP]Xo \^`aZ^b} R^Tlb, a^[U]^abl}^ !,{ bU\_U`Pbc`^Y R^Tl;]oUbao ]P ^1]`UTU[U]]cb^ `^Y S[cQX]c. ?P:<X\ ^Q`PW^\, *^ `"'c',..,'" ]PXQ^[lb_UY _[^bSb^abX.| [`X mb^\a ^[U]^abl R^Tl! 24.695 S|[ oR-WX\]US^ ̂ e[P)<TU]Xo X 11^a[UTc}^_{US^ [Ub]US^ _`^S`URP a^3TPUb_ [oUbao _U`Ue^T]^Y,_ `X },1U]lShUY a^[U]^abX bU\_U`Pbc`P ]PX-ao e^[^T]lbY bb`^\Ue<cb^'b]lbY a[^Y. 1 WPRXaX\^abX ̂b \Uab]l1e ca- Q^[b'ShUY R^Tl1 Rl{1hU _[^b]^abX bU\_U`Pbc`l1 UU WP}'{U`WP]Xo|. 1`X[^RXY, e^[^T]lbY _`^\UVcb^g]l:Y a[^Y \^>ZUb Qb,bbl R`U\U]]l1\ X Q^[lb;bXe W]P!{U]Xoe a^[U]^abX bU!c|_U`Pbc`P WP\U`WP]XoR ^T1,1 oR-_^ab^o]]l1\. 1PZ )|(U' R WPRXaX\0abX ̂ b \Uab]l]e bU`1_U-ca[^RXY, [oUbao R b^ ]PXQ^[lbSbUY )ZU R`U\o X bU_{S1U`Pbc`^S} _[^b]^abX.e^[^T]^S^ `Pbc`P _`^_,bU)<cb^1{]^S^ a[^o h1^)<Ub Q b,-Sbl a` PR]XbU[l- |[`X a^[U]^abX \^`a1(^Y R^Tlb \U]l1hU 19 S|[ bU\SbU`P'Sc`P ]P{,1-]^ Rlba^b<^Y X ^gU]l ]XWb<^Y, Q[SbWZ^Y b<

!{ Q^[lhbUY [{[^b]^ab1,1 X\UUb _^[^e(XbU[l]^U W]PgU]XU, {]^mb^\cU \ \ U ] l _b., !",; ] ;# V;] ! ! 1 ## 3 ] } 3' .bb^ "',, ]3]cb`1{R^T]Po ",1;,|' _`XRUTUb b^\c, acQPZRP[l]l1U" Z bU\ fX`Zc[of11o ]P Q^[lb_c;^ S[cQX]c "?##] ^1]caZPUbao ]\b>Z]oo S`P]X1{P ^aPTZX QcTcb X\Ubl ]]^[^)1(].1bU[l]^U _`X W]P.{U]b'1U'P  Q^[b,_;Xe W]P-bb`^\UVcb^g]^S^ a[^o "]''',,'"'X bU\ ]X)ZU US^ bU\_U`Pbc`P' ?P\' STU Ra`- !1U]X'!e ^b`X1{PbU[l]lbU. S^T^RPob U\_U`Pbc`P RU`e]Xe S^_?`UT]oo bX|(P[l]Po bU\_U`Pbc`P a^b1`^R^>b(TPUbao [lT^^Q`PW^RP]XU\, ba\- ^b[^>ZU]XY, Z2|Z _`PRX[^, bP1(Po )!(U, ZPZ X _`{1_T^]]l]e _U`Pbc`P `XW^]b^R e^[^T]^S^ S[`^\U)Zcb^g}{^S^ a[^o a_caZPUbao bU\]1U-T^ a[^o R^Tl]'T^]}{^S^ WP\U`WP]Xo.`Pbc`lb 
1bU'1'ZPo }}4\UUbao ]\'{U)ZTc WPRXa11\^abl a^[U]^abl}^ _`XT^]]l1eD^`\X`^RP]XU e^[^T]^S^ _`^\UVcb^g]^S^ a[^o a ^1.`XfP- a[^UR R^Tl| ],1 bU\_U`Pbc`^!b RU`e]UY g21a'S!1 \{^`aZ|,1e ̂ aPTZ^R.[ {`XbU[l]l1\X bU\b1U`Pbc`P\X oR[oUbao ]PXQ^[UU RP)Z]l1\ dPZb^`^\, S[cQX]lb \^`o a^[U]^abl a[^o _{^`a1(Xe R^T c\U]b,1_U]1,1X c\U]l111P_
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7PQ[hfP 1
a`UT]US^T^Rl1e h1U]XX bU\_U`Pbc` ]U^Qe^TX\Po S[cQX]P \^`o Qc-

X ]PgX]Po a^ a`UT]US^T^Rl1e bU\_U`Pbc` R^WTc-TUb c\U]l1_Pblao' 
^a \U`W[l{U \^`aZXU eP ^b[^)(U]Xo YUao:1 [X1b1l R acQ_-5 d^`\X`cb^bao 

}',{!c]Pa.b.Z^R.,.`P"a"' [[cQbb]lb] Pm`P[l]l{e 1 bPQ[. 1 _`XRUTU]l1 _^ bU\_U`Pbc-ca[^RXoe. TP]]l1U |'^[

_`XT^]]^S^ a[^o R^Tl1 R _U`Ue^TPg U`UW 1PYTP`PfZcS^`P\ `PY^]U 
1 <3\ _`^UZbX`cU\^S^ 111 ScQc SPW^_`^R^TP 9\P[-1_{U]b`.*{.60 4.84 0.492 3_] 3\ 7{ 1 acQPm`P[l]l1e R W^]UR ^WTUYabRXo | R^[] bU\_U`Pbc_-! ca[^RXoe -1.3 -^.87 -0.81W >1 3\ *1.48-1.15 \^`aZXe ^aPTZ^R ̂ _`UTU[oUbao a`UT]US^T^Rl]\X bU\_U`Pbc`P--!.21 `P -0.764 3-] 3\

-1.57 -1.00 -^.43 -^.55 \X R^WTcePR  .5 `USX^]U.<3\
0.WW-1.40 6.20 0.51 b`Paal{ _^ 1PYTP`PfZ^Y ScQl; ![X]P ^Z^[^7 0 Z\. 11`XRU-T]c 
YUaof _^ZPWl]RP}^b, gb^ b^[lZ^ ]P S[cQX]Pe TU]]l{U TP]]l1U \U]UU 3 \ WP}! b`Paal;c]PabZ^R [[cQX]lb agUb X]bU]aXR]^S^ [Ub]US^ _`^S`URP [^T a`UT]US^T^Rl{Ub U\_U`Pbc-c|![ 1e e e1 _`XT^]]^S^ a[^o R^Tl1 abP]^Robao _^[^)ZXbU[l]l1\X. !P \U[-`l1 

1 <3\ 7.\W *0.257.08 Z^R^T]1,1e _`X_PY]lbY STU (\^i-[UT a\U`WPUbaoa  cgPabZPe' 0.49 T]^\ -1.66 2 3_1 3`S 2.91-1.18 0.W4 _^.8 ]^abl _`X_PY]^S^ [lTP 1.1-1.7 \), -|.40 ! a`UT]US^T^Rl1U bU\_U`Pbc`l|W >|3\ 0.83 W.92 _1'2^ 0.62 -^.]6 ^aPTZ^R̂ _obl abP]^Robao ̂ b`X1]PbU[l]l!\X. 4 1U\_U`Pbc`P ^aPTZ^R3_1 3\ 1.82 4.45 _1.32 0.31 _n.55 *1.6 -5 ]P S[cQX]Pe <3\ 8_14 \ RP`lX`cUbao ^b 2.0'a 6.25 T^ *^. |294].6.14 _1.4W !5 0.57
Y^i]^abl _ _U`RXg]^Y acQPZRP[l]^Y Z`X^[Xb^W^]l1 a^abPR[o-1 olbP[laZXY QU`US^R^Y, _ 2 oefP[laZXY aZ[^]^RlSY, _ 3 a`UTX]]lbY, .1 _ 

c`P[laZXb?aZ[^]^RlbY Ub ̂ b ]UaZ^[lZXe X .5 ]UaZ^[lZXe a^bU] \Ub`^RTUaobZ^RT ^ - QU`US^R^Y c`P[laZXY c{1Pab^Z.

2.2. ac10ZR0[l]l!e TX0SR1|13 _|^@aZXê a0TZ^R,Ubao' P bU\_U`Pbc`P _^Rl]1_PUbao. mbP Z0Z D0Zb^@aUe \^` T[o UY ?!R U` ]^ S^ ["T'" b-"##c'#" -R Vb#:#; ^ Z10!{Xg!aZ^S^ S[cQX]l! |{@X^[Xb^S!]!30'"'"! \^`o a^[U]^abl _`XT^]]^S^ a[^o _`XQ[X)ZPUbao Z 35 S/[,_`X mb^\ W]P(|U]XY `PWQ`^a a^[U]^abX ]UW]PgXbU[U]. R _`XQ`Ue(- 71'[' ^b\UbX[, gb^ bU`\^TX]P\'{gUaZXU X !P]X[^R [108] ]^Y gPabX dXWX-]P ]UQ^[l1_Xe S[cQX]Pe _`X ^QiU\ a^[U-c'"""-1'YX Z^-eX\XgUaZ^U RWPX\^TUYabRXU SXT`^adU`l! X [Xb^adU`l1 a^WTPUb]^abX _`XT^]]^S^ a[^o UU W]PgU]Xo aX[l]^ Z^[UQ[}^bao. bP VU WP- R Rl1a^Z^1_X`^b]l1e \^`oe aR^U^Q`PW]^S^ca[^RXo T[o Z^]^\U`]^abl `PWRXbXo ]PQ[}^TPUbao 14 R ^b]^1_U]XX bU\_U`Pbc` _`XT^]]^- [Xb^SU]UWP, _`UT^abPR[o}^iUS^ a_UfXdXgUaZXY eP`PZbU` S^ T^]]l1ea[^o. |1`X S[cQX]l{ cRU[XgU]XX ]Xe(U 10 *'`- ^aPTZ^R.! P b_U[ldU mbXe\ ̂ `UY bU``XSU]]l{U QUa-aZXe ̂ aPTZ^R d^`\X`cb^bao _`PZbXgUaZX ' ';;;;;Y|, ]U WPRXaXb ̂ b a`UT]US^T^Rl1e bU\_U`P- ZP`Q^]Pb]l1U' _`UX\c1fUabRU]]^ a[PQ^ a^`bX`^RP]]l|U ^aPTZX, abc` R^WTceP X 11`X6[Xe<P1^bao *1'3 Z ]; 'a. Y""*','Y""_1S[c^X]lb RZ[}^gU]Xo\X S`cQ^^Q[^\^g]^S^ \PbU`XP[P Z^\_[UZa^\ a PcbX-2-10 \) _`X ^QiU\ _^Rl11_U]XX'"',"`,d";-;;;;;j}' 
SU]]l1e \X]U`P[^R. 0] _`UT[^)ZX[, R gPab]^abX' !'.,`"- ^b[^)<U]Xo P`Z-a]U]Xo \^`aZXe R^T' bPZ X WP agUb Q^[lb_US^ [Ub]US^ _`^S`URP, bX11UaZ^S^ 1_U[ldP Rl1TU[Xbl R ^a^Qc}^ acQ\P`X]]c}^ Z`X^SU]]c}^UU W]PgU]XY `PWQ`^a PUbao, cRU[XbXR X R [Ub]XY _U`X^T bU\]]U`P- d^`\PfXb^.bc`l1 |1`XT^]]^S^ a[^o R^Tl] \^)ZUb T^abXSP1.l _^[^)ZXbU[l]l]e !{PZ^_._U]XU ^aPTZ^RR  _^[o`]l1e \^`aZXe QPaaUY]Pe b1`^Xa_W]P!1U]XY.
e^TXb _`UX\ciUabRU]]^ _`X ^b`X1{PbU[l]l1e bU\_U`Pbc`Pe; ]U_!{P STU _`^Xae^TXb c.bPabZPe' a\U`WP]XU _`X_PY]^S^ .}1l/{P a a\^b`o ]P mb^̂ ]X 1]`^e^Tob S[cQ^ZXY ^Qlb.b]lbeT^abPb^1b]^ \^`aZX\ fXZ[ bU\_U`Pbc`l1 T]^\, ^aPTZ^R _^]X)ZP[^ba *2 o + 4 T^ '(, X X SU^eX\XgUa}(Xe _`U^Q`PW^RP]XY.dXWX]UaZXe \^Scb TXPSU]UbXgUaZXe d^`\X`^RPblao \U`W[l{U _^`^Tl1. ?[UTcUb ,'' }}4aa[UT^RP]Xo a^R`U\U]]l1e ^b[^)ZU]XY _^ZPWP[X| ]]X`()-WPRXaX\^abX T^]]l1e ^b a`UT]U|:|:."' '}'""'',, bU\_U`Pbc` "R^WTceP S[cQX]P \^`o, Z^U PcbXSU]]l1e \X]U`P[^R' Z^b^`l1U ̂ Q`PWc|^bab o>ZU-`PWRXbXU Z^b^`nY \]^S^-[Ub]U\U`W[l|U d^`\X`cb^bao ]1^`^Tl]':::b1] : ]Xo bX_P Z^]Z`UfXY. 1^ RaUe bX_Pe 1(^]Z`UfXY bU``XSU]]lbY \P_0cTUb \U]oblao. |[`X *10 bU\_U`Pbc`Pe "a, ,'`'- bU`XP[ R\UiP}^iXe 11^`^T afU\U]bX`^RP] ]^R^^Q`PW^RP]]lb\]P!{X]P}^b Tl| '"*"''"`''"'} ]PgX]Po d^`\X`^RPblao a S[cQX]lb ; .m #. Y`Y.''".'- RUiUabR^\' Z^b^`^U_ ̀ UTabPR[U]^ Z^[[^XT]l1\X X Z`XabP[[XgU-
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aZX\X ac[ldXT^R )ZU[UWP' d^`\P\S[ S]U[Xb^\^`d]lb\X a^[U]^abl X b^]Z^- R^T aUTX\U]bPfX^]S{l1e QPaaUY]^R. 8UTfcbb1Sb\X11a[0\,{ 
WU`]Xabl]\X b<P`Q^]PbP\X' 1(^]Z`UfXX d^adPb.P\X. ac[ldXT^R XW\USbU;-bSbYa ̂ abPRP'W Pe^`^]U]{_|l|e Ra|:b:<b'^`P_[X /{XPSU]UbX(1UaZXe 
)ZU[UWP X\U}^b ]UQ^[lb_XU (0.5-]0 aY R _^_U`U.[lbXZU).`PW\U`lb R^T' oR[o}^bao: ̂ ZXa[XbU[l]lbY X[X R^aabP]^RXbU[l]lbY^aP/]1(Pe 
Ye ^Q`PW^RP]1'1U S1`^Xae^TX[^ ]P abPTXX a`UTl1' Z^[XgUabR^ ^`SP]X1!U-^aPT-TXPSU]UWP eP`PZbU` `P]]US^ `UPZ1{X^]]^abb^a^Q]^S^ Z^R WPa 11Ub ac[ldPb^R X[^Rl{e `UTcZfXX \^`aZXe R^T R RUh{UabRP' 11]bU]aXR]^abl QX^eX\]{(]UaZ1'be _`^1{Uaa^R,a 1'U_a!<^S^ ca[^RXoe

R^aabP]^RXbU[l]^Y a`UTl{, a^WTPRPU\^Y R b[U[ld^,"'* b1U]l SXT`PbX`^RP]]^abX X b<P`Q^]Pb]^abX ̂ aPTZ^R'TXa_U`a]^abX, 
]UZ^b^`^Y '''T1.,* S[cQX]U ',^b _^RU`e]^abX 0ZXq]lbU )ZU[UWXab^- RaUS _̂ ^T T]P. 9PbfU R[Xo]XU\ _`^fUaa^R WPe^`^]U]]l1UTXPSU]UWP 
\P`SP]1{^RXabl]U Z^]Z`UfXX ]PXQ^[UU eP`P1(bU`]lbU ]^R^^Q`P- _`U^Q`PWc}^bao }{^`aZXU R^Tlb R QXZP`Q^]Pb]^-]Pb`XURl1UX  e[^-- 
W_^RP]Xo R a^R`U\U]]l]e ^aPTZPe T^]]l{e P`ZbXgUaZXe X.a. \^`!Y. [`P\QU`S md-[110]. [90], `!{T{]^-ZP[lfXURl;U `Paa\Pb`XRPo @PY^]l; Xe Z^]fU]b`P1{XX boS^bU}^b Z S{[^iPTo\ b_!1`^Z^S^ R^WTUYabRXo Rl![1U ^'S\UgU]]l|e ]P a^abPRW Pe^`^-`Pa- dUb<b dPb<b^`^R _`^ab`P]U]!1o ^b]^aXbU[l]^ \^{-1{]^S^ a[^o Z^`Xg]URl]e X[^R. ]Ub-{]l|e \^`aZXe R^T, _`XTPUb ̂ a^Q^UW ]P!{U]XUa ^TU`>ZP]X}^ ̂ `SP-

1 bbe ac1fUabRU]]Po d^`\1{`^RP]XX _`X]PT[U)ZXb )ZX3]UTUo- !{!11|Uab<^S R̂ U_{UabRPb' <P`Q^]Pb]^ab!1 ̂ aPTZ^R} 1 a'SU_U]X SXT`PbX_`^[l 
'1'U[l]^abX QPZbU`XY. @PW\U`lb ZP`Q^]Pb]l1e Z^]Z`Ub1XY Z^[UQ- S[],1]Xab^S^ \PbU`XP[P.`()RP]]^abX [}^bao ̂ b 2*5 2040 a\ R T^ _^_U`U!b]XZU' oT`P\X Xe ?`UTX S[X]Xa'Sl]e \X]U`P[^R oR[o1^bao a^R`U\U]]l1e \^`a1(Xe R^aP/{Z^R 
a[PQ^`PW[^)<XR1]{XUao ̂Q[^\ZX [X]W^gZX [`URUaX]lb, _`U^Q[PTPb^b 1{U[^\ SXT`^a[}^Tl{ X },{^]b\^`X[[^]Xb. !{^ Sb`X-`PabXbU[l_ T[o 
]^S^ TUT`XbP' \^[[}^aZ^R. 11[X`^Z^U `PZ^RX]l1 Z0]Z`U- Q`Ue<]lbe ^b\U g PUbao a^TU`>ZP]|,{o ZP^[X]Xb;1`PWR]'1bXU ca[^RXb} cRU[X11U]XU 

PcbbbSU]]l1e fXY \X]U`P[^R aRXTUbU[labRcUb 1]b^ ^ b^},1, _`0fUa- RQ[XWX ̂ Q[PabUY a]^aP X a^TU`>b(P]XU\ ^]b\^`b,1[[^-cRU[XgU]XU 
al1 R ^aPTZPe TXPSU]UWP 11^[o`]l1e QPaaUY]^R _`^bUZP}^b RUal\P ]11bP _`X ^b ]Xe ||`X \^]b\^`X[-[32). T^[X cTP[U]XX cRU[XgU]!1X X]bU]aXR]^. |1^aZ^[lZc ^aPTZX _^[o`]l]e \^`UY ]PZP_[XR!1b^bao .[1^]XbP ̂ b)ZPbXUa UTX\U]bP1{X^]]l|e R^T gb^ _`XR^_cecT_1PUbao' _`X ^b`X1{PbU[l]l1e bU\_U`Pbc`Pe' b^ T11PSU]UbXgUab<1,{U| 1`0fUa- Z R^W]XZ]^RU]X} P̂ ]^\P[l]^ Rl]a^1(Xe S`c]b^RlbeTXb TPR[U]XY 
alb R ]Xe [D"S{){(!1m1 Qlb Qlbbl ^a[PQ[U]lb. 1hbUabU a bU}{ X\UUbao R^T R b^[iU ^aPTZ^R.} .bXblbRPo abU_U]l R[Xo]Xo \X]U`P[^SXgU-`oT]U^a_^`X\lbe b1.T6 [D[^, T^ZPWPbU[labR Z^]b<`UfXX oR[ob^.1.ao Pc_ aZ^S â ^abPRPS [X]Xab^Y ]P a^TU`>ZP]XU X _U`U`Pab1`UTU-d`PZfXX bXSU]]l|\X ^Q`PW^RP [1b^ `P}{]UTXPSU]UbXgUaZX\X ]Xo\|1. 1 a[^Xa.Slbe [U]14U aRoWP]]^Y R^Tl1' a[UTcUb ̂ b\UbXbl, ]P abPTXX aU/{!1-c)ZU ,,]P]XWP]l]'' _^`^T ̂ ]X [XQ^ `PW]^aboe ]P a[^X, Z0b^`l1U b1`^e^- \.{U]b^SU]UWPR ̂  \]^S^\ ^_`UTU[oUbaoa ^R^Zc_]^abl Z`X^SU]]l1e

aZR^Wl ]Xe, Tob [XQ^ "`PWfRXSP;^b'' R\U!fP}^iXU ^aPT1(X. 1 b^\ {]`^1\Uaa^R' X _`X _`^\U`3P]X],1 ^aPTZ^R.`UP['{Wc1^iXeao 
a[c11PU T`cS^\ ^gUR''|T]^, gb^ Z^]Z`U1{XX R^W]XZ[X R ̂ aPTZPe, ]P- 1P>Z]UYhbX\ _`^fUaa^\, RaU SU^eX\X!]UaZXU`USc[X`c}^ib{\ 

e^To!1{Xeao R^ R[PS^]Pal1iU]]^\ a^ab^o]XX. 0aPTZX _`^fUaal] _`X S[X]Xabl1e ^aPTZ^Ro' R[oU'[ao c_[^b]ooal TXPSU]UWU TUSXT`PbP-"caP)ZXRP[Xal'' Sb^a[U R^W]XZ]^RU]Xo Z^]Z`UfXY X bfbo. ^Z^]- S[X]Xabl1e ^aPTZ^R] PgX]PU1'a'1 a \^\U]bP Xe!USXT`PbPfXo 
bc`XRP}^b '","`, Xe 1 ! [1 ]. (\XS`PfXX) ^b[^>ZU]Xo X WPZ[1^gPUbaoR  Rl1aR^Q^e<TU]XX a]P[1P[P

D^`\X`cb^iXUao R P`ZbXgUaZXe \^`oe ^b[^)ZU]Xo eP`PZ1.a`X- aR^Q^T]^Y,P  WPbU\ X aRoWP]]^YR ^Tlb _`X _U`Ue^TUU UdXWX.:^aZX WcUb X S1[PabXg]^abb, `l]e[^ab], a[^>ZU]b[o, Q^[lb_Po ^QR^T1]U]- R aR^Q^T]c*^. R^Tl| _`^Xae^TXba ^ RaU Q^[UUR ^W`PabP-,[RnZU]XU 
]^a1'l, ^Q^SPiU]]^abl \Xb(`^^`S;!]XW\P\11 X ]Uc`PR]^|]U1[U]}b0a.Sl b^biUY aZ^`^abl1^ XW ̂ Q[PabX _^Rl1h!U]]^S^ TPR[U-c11[^b]o}^iUS^ 

aXabU\l] db'bWXZ^-eX\XgUa:<^Y R {{U[^\. 1 ^aPTYq Uh.U _,1]^S^ ]1,1o aR^_ ]P S[cQXSbUZ  ^Q[PabX _^]X)ZU]]^S^ TPR[U]Xoc_[^b]o1^11{US^ Q^T]^S^ ZXa[^`^TP X [USZ^ ̂ bTPS^iXe US â ^UTX]U]bT`]' X bcb !!^RU`e]^abX VU c |222].
_^b`UQXbU[X m1'^S^ ZXa[^`^TP, \XZ`^^`SP]XW\lb. 1a- ?^R`U\U]]lbU S[cQ^b<^R^T]l1U\ ̂ `aZXU |1`UX\ciUa'S-`PW[X!|]l1U ^aPTZX 
1?]?[|39ff6, gb^ R ̂ aPTZU |1^a[U ^aP)ZTU]Xo gPabX1{ a`PWc) <U ]P![X]P_ RU]]^ _`UTabPR[ob^b a^Q^YS [X]Xabl]U R ]PgP[l]^Y abPTXXS`c]bl1 
U'! ao aU`14o _` ^fUaa^R U1_XR dXWXZ^-eX\XgUab{^S^ P] Xo' aR^aS^ _^- ^Q`PW^RPRhbXUaZoP Z ab`cb(bc`]lbY ^aPT^Zc`PR]^R d^`_bX`^RP]Xo, 
[c1bXR1_US^ ]PX\U]^RP]XU 1 e^TU TXPSU]UW. _`^}1ae^- R - TXPSU]UWP \^`aZ^Y R^TUX  ^Q[PTPb^h1XUR Uab,\P Rl1a^ZX\X W]P]U]Xo\X

11W\U]U]XU /{{'1'|' \UeP]XgUaZXe aR^YabR ̂ aPTZ^R, P bPZ>b<U R[PV]^abX \1 ]UW]P.bXbU[l]^Y ab`cZbc`]^Y _`^g]^abl}^.d^`\X`^-
R?]]XU S`c]b^R^S^ ^Qlbg]^ ̂ b[Xg]^S^ `Pa'SR^`P, ^b _`'{T^]}{l]e 1.1. \,1U[l]XfZX\ Ra[UTc}^h{XU ^a^QU]]^abX |236] cabP]^R[U]l1 '[U\ a[^UR R^Tl1. ]U \U]UU, XWcgU]XU X[^1]l]e R^T R a[^U a^R`U}1U!b- R[P)<]^abX RU`e]Xe S^`XW^]b âR̂ R`U\U]]l|e`Pa_`UTU[U]XX T[o ]l|e X S^[^fU]^Rl!e ]Uc_[^b]U]1{l]e, R[PS^]Pal1iU]]l1e ^aP1TZ0R 0aPTZ^R ('SPQ[. aURU`]l1e \^`UY 2).
hb^`UY X ^ZaP]^R ({?0W78]_ ^WR0[X[^ [157' aTU[Pbl \|PabX ^QibbY 81m18D]{, RaUe RU`e]UY S`c]b^R UabUabRU]-[[o T^]]l1e `PW]^abUY ](0[1'1gUabR^ !1 a^abPR a^[UY R R^TPe ^aPTZ^R ̂ b`P)ZPS^.S T^]]l1e R ]Po R[Po<]^abl W]PgXbU[l]^ _`URl1{1!PUb bUZc(]UabX._`UTU[ 
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[PQ[bWfP 2 1{PabX. gPab1{ _U`Ue^TP\ ^)Z]^ R^/]]^Y ]:] 1U`ebbobobTRU `PWTU[]{'|'l _
abUa11]a]]] gPabl S`c]b^R _`UTabP1][U]P ]UZ^]a^[XT1{`^RP1{}{b)1\XS[X_T^]]],1e 

a R̂R̀ ÛUl{U X[P\{,1, acS[X]ZP\X X ac_Uao\X ]Xabl1['{X Z^]aXabU]f1,1X,`PW]^{? 
11`UX\ciUabRU]]^'SU1(cgUY X bUZcgU_[Pa1'Xg]^Y. \4^i]^abl mb^S^
S^`1{W^]bP̂ b 0 34 \, \UabP\X R-|0 !he<U b^[iP\. a[UTcUb T^ T^ 
Q^[UU ̂ T]^`^T]l]e X S`c]b^R _[PabXg-`:1R]^\U`]^ c_[^b]U]]l{e 

X _^[cbRU`T^Y ]^Y b<^]aXabU]11XX, e^bo ̂ bTU[l]l{U 11`^a[^X bUZc-8[P>Z]^abl
!1Xe aa'SUabRU1{]P'| X bUZc(!U_[PabXg]lbe ac_UaUY X acS[X]Z^R Rab`U11PZ)bao _^ RaU_

(ac\lbP1b]Po),0/^ \c R_[^bl S[cQX]lb20 \.[[cQ>b<U, R X]bU`R.}[U 30-50 \T^ `PW`UWc, 
[1`UTU[ bUZc.19 25.2 W0._5 (T^]PXQ^[l1_UU X\U}^b _^[cbRU`TlbU acS[XbbZX 6W.4 `Pa_`^ab`P]U]XU ^%a'Sbb, 

^[`UTU[U]XY), 70^/^ Rab`UgP}^baoS ̀ c]bl| bRU`T^Y1 { bcS^_[P-`U)ZU !'|`UTU[ _"_PabX- 11'6
W1.6.b]^a'''X' ^/^ abXg]^Y Z^]aXabU]1TXX. S[cQX]lb ? ^b R acS[X]-T]P cRU[XgU]XU\ 

({Xa[^ _[Pabbb.:- ZPe _`^Xae^TXb ac\\P`]^Y R[P)Z]^abX _`!1 1.6 10.1 c\.{U]l1_U]XU cRU[Xb{U-
S'^a1'X _[^b]^abX S`c]1'P. R[P)Z]^abX ]!1X ?`UT]XU W]P11U]X'{ ^e[P)ZTU]-
*Z''",".'"- acS[X]Z^R ]l|e ^'S 32a/^ ]P S[cQX]Pe 0-10 \ 300/^^Q`PWf^R T^ | 75. c\U1{lbb1P}^bao 

]:b S[cQX]Pe 10-20 \ `1 25^/^ ]P S[cQX]Pe \. W0-50 ?^^bRUbabRU]-T^ 
]^, W]P!bU]X'{ 1][^b]^abX \U]o}^bao ^b 1.80 S[cQX]PeS/a\W] Pb 

0-10 \, 1.37 S/a\W] P 10-20 \ X ].94 S/a_bW] P 30*50 \.14aa[UT^RP]Xo T^ T^ \^`aZXe S['{]Xabl1e (!b^^b[^o<U]XY _^ZPWP[X, 
?[UTcUb ^b\UbXbl' gb^ WPZ^]^\U`]^U a S[cQX]^YX\UU1'ao gUbZPo WPRXaX\^abl c\U]l1|{U]XU \U)ZTc S[cQX]^;? WP[USP]Xo ̂ aPTZ^R 11

1][P>Z]^abX ],1 _[^b]^abX aciUabRU]]l1\ ^Q`PW^\R [Sbo-Xe cRU[X!{U]XU dbbWXZ^-\UeP]X1{UaZX\X aR^YabRP\X 1lbTU[ob^ba! [199]. .'"Tc- Ub ]P [lT^^Q`PW^RP]XUR  e^TUm _XSU]UbXgUaZ^S^ }^|fXU _`^\U`WP]XoW^]lb [bbbXdXZPfX],1:
\0`aZXe ^aPTZ^R. S[cQX]^Y ? _`^Xae^TXbX W\U]U]XU a^^b]^1]1U-0-4 \ ^aPTZX eP`PZbU`XWc}^bao - Rlba^Z^Y SXT`PbX`^RP]]^-
]11o ZPbUS^`Xb}S `c]b^R^Y abl}^' R^Tlb, ^b]^aXbU[l]Po T^[oR[P)<]^abl `PW['{g]l{e c\U]l{11PUbao 1.33, _^`Xab^abl 6{,/'' _[Pa.SX,:U-
aR^Q^T]^YX  aRoWP]]^Y.1  aRoW`ba  mbX\ \U]o-aZPo _`^g]^abl 0.14 cRU[X!{'{RPUbao ̀ 0[l ZS/a\:, ^aPTZX X\U10b b?(cb199 a^ab^o]XU;

* S^'Sao 1,1 _`^]{Uaal{ [lT:|. ?PZX\ ^Q`PW^_bW, ^]l1 [!1b!1-4*1 \ UabUabRU]]Po d^`\X`^RP]Xo R[P)Z]^abl Q[XWZP Z _`UTU[c bUZc!1UabX'
\^`aZXe ^aPTZ^Ro R.]]o}^baoU abUabRU]1{l{\X S`P]],1fP\X^b]^aXbU[l]Po R[P)<]^abl dXS<PfXX 0.9, _^`Xab^abl 41a/^, _[Pa'Y.'"-.'"

bX_^R Z`X^SU]]l]e ^Q`PW^RP]S:Y._`^1{]^abl 1f[o 0.43 ZS/a\:, d^`\X`^RP]Xo `PW[X!!]l1e Z^]aXa'bU]fXo ^b aZ`l]b^bUZc1{UY \oS](^-T^ 1{PZ Y.\4. Q^[lhbcb^ R _^ZPWP[X [^`lZ^R^Y, |1[PabX1{]^Y; TXP_`PQ^blb `^[l 
_ SU]UbXgUaZ^\ _`U^Q`PW^RP]XX \^`aZXe ^aPTZ^RX S`P1^bS !`^fUaal18-90 \ UabUa'1'RU]].|o R[P)Z]^abl UiU W]P[|XbU[l]^ S|`URl111]P- 1|PabXf aP\^_`^XWR^[l]^Y S[Xbb]'1abl|e Ra[UTabRXUU'S \PZaX\P[l]c}^ TUSXT`PbP{1XX \^[UZc[o`]cZ) R[PS'0U]c1Z^abl, ^b]^aX'!'U[b,]Po

abP`U]Xo X R,1P)!(]0a'Sl-0'7' aX]U`UWXaP,a R^YabRU]]l|e RaU\ Z^[[^XT]l|\ aXa'SU-_^`Xab^a'Sl 44a/^, [|[PabXgUa1(:!o b!`^11]^abl ]]03`Pa-
lbP\. |1^T R[Xo]1,1U\ \U)Z\^[UZc[o`]l]e a1{[ S|`^Xae^TXbbPUb 5'45 ZS/a_[:, TUYabRXo T^ Z^]aXabU]1{Xo \'1SZ^!|.[1Pa.SX(|]Po;
^`1{U]1'PfXo X aQ[X>b<U]XU gPabX1{ a b^[iX]l1 a[^UR R90 600 \ R[P)Z]^abl c\U]l1]]a]XU\ Q[XWZP - b( \PZa,1\?][l]^Y - \^[UZc[o`]^Yb
b'1UabPe Z^]b?1]<b^R X RlbVX\P]XU _^`^R^U R[PS^U}'1Z^ab'{, aR^Q^T]^YR ^Tlb R _`^_^b]^aXbU[l]Po R'bPe(]^abl 0.49, _^`Xa.S^abl 39^/^,
a'|'`:1]abR^. _[Pa1'X!{UaZPo 1 aX]U`UWXaP̂ Q`PWcb^babò ai11]l1 R]c1'`b1{1`^g]^abl R^W`PabPU']. `UWc[lbPbU 53 ZS/a\:' Z^]aXabU]|{XoT() 
S`c]b^R^S^ bcS^_[PabX!b]Po. \{PaaXRP' 9U\ Q^[lb[U ]P[1P[l]Po R[P)Z]^abl ^aPT(Z^R,
bUhS X]bU]aXR]UU ^Q`PWcS^babò UiX]l] bb`X ̂ QiUhb !?3!39}11?.[1m-}RU[XgU]XU _[^b]^abb,1 X R[P)Z]^abX c\U]lh]U1{XU a S;bcQX]^b?
]()\ ^QjU\P S`c]bP |{`^fUaal] a!1]U`UWXaP,a ^-^b`Pe(PUb ̂  Qic*^ [39]. bU]TU]fXb^ cl1U!bl{1bUj1'1X _`U^ Q`:-bW^RP]Xo _,{^`aZXe ̂ a!]TZ0R, ̂ T-
_`^R^)ZTP1^1b{11Uao Rl1TU[U]{,|U\ R^-]PZ^ PS`USX`^RP]XU\X  aR^Q^TSb^Y X\U}^bao ^ b^_{, TP]]l1U gb^ X ]P S[cQX]Pe 150 _.{ Ra.1.`UgP-T^ 

}^bao /{l1, PZ'SXR]^ _`^bUZP}^bR  \^`aZXe ^aPTZPe ]PgX}bPo a S[cQX]a!{[l]^^QR^T]U]]lbU,,]UT^c_[^b]U]]l1U'' ^aPTZX 208' 3 1 8].[R, 10*15 \ }4]bU`Ua]l1U \:'PbU`XP'bl1 [326]._^[cgU]l} R Qc`U]Xo `UWc[lbPbU /1]P11PYTP`PfZ^Y 0'[. \4Pa[^R' Xaa[UT^RPRb[bXŶ e[P>ZTU]]l1U \^`aZXU ̂ aPTZX,ScQlb Sb^b `PaaU S]^TR^T]^S^ b]U`Ue^TP SPW^_`^R^TP
_`].11hU[ }!\P[_1-{U]b` Z Rl1R^Tc, gb^ R bU\_U`Pbc` ̂ b 0- TXP_PW^]U T^'!'Ul{_U`P_|]^ a^ab^o]X}^ 294. S[1,1]X(].Slbe S`c]b^R !!0T-`PW`UW 1]c`l! WP\U`WP]Xô aPTZ^R_ ̀ ^1{Uaal] aS1]U`UWXaP_ `^bUZPb^bQ ^-
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[UU X]bU]aXR]^' gU_,{ _`X _^[^)<XbU[l]l]e bU\_U`Pbc`Pe. ̂ ] Rl1_ \X]U` P[XWPf14b| _^`^R^S^ P' _^aZ^[lZc g Pabl`PabR^` c\U]l1_U]X}^ _ TU[oUb _`^fUaa TP]]l1Y ZPZ Z`X^aX]U`UWXa X _`UT[PSPUb PTa^`QX`cUbao\ X]U`P[l]l|\X gPabXfP\X.`Pa{1-{X- a^[UY ^Q[Pabl acQPZRP[l]^S^ `Xbl Z`X^[Xb^SU]UWP WP agUb W^]l! US^ _^`^Rl1e R^T acQ-\{PbU`XP[lb ^Q \X]U`P[XWPfXX c\U]lb_U]XX `PWRXbXo [2W2]' \^`aZXe ^b[^e<U]XY a S[cQX]^Y _`XR^TobaoR  PZRP[l]l|e `PQ^bPe1lbTU[U]XU aR^Q^T]^Y R^Tl! R b^[iU ^aPTZ^R \^)ZUb _`^Xae^- ^.R. 11|Xb_ZX]^Y 71WX aa[UT^RP]XY,[^`]P @. T`. [363]' |W78,3791X X ]P TXbl PZbXR]^S^ _`^bUZP]Xo cgPabZPe acQPZRP[l]lbe aZ[^]^- R _^a[UT]UU R`U\o' X]bU`Ua]P 0.7. 1(^\P`^-_`^RUTU]]lbe `PQ^bP Rl]e _`^fUaa^R (^_^[W]X'.a_[l|Rl] _ |{`X T`.) WP\U`WP]XX |292]-. Rl{- R Z^b^`^Y_ ^ZPWP] X̂ W\U]U]XU 3Pa^-X )1cZ^RZX]P RP /]'?. [187]' TU[XRb_UYao ̂ _`Ua]U]]^Y R^Tlb [UTo]l|U d^`YX`cb^bao m[U\U]bl] RU`e]UY gPabX ̂ aPTZ^R1 {P`aZ^S^X  1P`U]fUR^S^ \^`UY.[U]]^abX a^ a[UTP\X TUd^`\PfXY. R aZRP)ZX]Pe, _`^Qc`U]]lbe R 10-50 Z\ ^b QU`USPX  _`X S[c-3TUal !P abPTXX X]bU]aXR]^S^ ̂ QUWR^o<XRP]!\o X R b^]_c_[^b]U]Xo _^`^-\^`o 15-70 \, ]PQ[b^TP[^al XW\U]U]XU Z^]fU]b`PfXX 6X]Pe Z^ ^aPTZPe TXa_U`a]l]e R^W]XZP}^b ̀PW`l1R]lbU TUd^`\PfXX' 1 ]Xe a 35 S|[ R RU`e]UY gPabX W]P]U]XY' RR^S^ T^ `PabR^`P `PW`UWP _^oR[o}^bao b`UiX]l! _`^bo'(U]] ^ab'1 `PW]^Y WP_^[]o- \U]l{_Xe ]P S[cQX]Pe20-40 \ !P ^b`XfPbU[l-3-5 [137]. `PW d^]U }^iXUao Rl|1_U[U>ZPiX\X '\1hX`X]l{' R[PS^]Pal1iU]]l1\X >ZXTZX\X'1[P\X' RbU\_U`Pbc` mb \̂ ̂ >ZUb _`XR^TXbl Z [lTP ]l1e d^`\X`^RP]X}^ gb^ ]U^T]^Z`Pb]^ ̂ b\UgP[^al \^`aZXe T[o _^`^T @.1 11`^Z^\, QUWZ PZ^S^ R]Ub_]US^ Xab^g]XZP ^e-\^`aZXe ^aPTZ^R [XQ^ b^[iU @. DUY`Q`XT)ZU\' [.\{. ?b`Pe^Rl]\ ^'\U,""", T`. X R ^b[^_ [Pe(TU]Xo.e<U]XXoe " \^`aZXe ',, _^[o`]l|e R^T^U\^R 10R]. [{^ZPWPbU[l]lb\[107, ?ciUabRcUb \]^S^ _`XgX] _^`^Rl1e R^T R b^[iU`Pa_`Ua]U]Xo _`X\U`^\ oR[o1^bao TXPSU]UbXgUaZXUZ [X]^RXT]l1U ab`cZ.Sc`l] R XW] Xe ]U X\U-\^`aZXe ^aPTZ^R.7 1 Q^[lbhX]abR^ d^`\X`cb^iXeao b^[iPe [UT^R^_\^`aZXe ̂ b[^)ZU]XY S[X]Xab^-acS[X]Xab^S^ a^- RP)Z]^ b^,Z Z`X^SU]UWc1'  a[cgPU Ub ]XZPZ^S^̂ b]^1_U]Xo TP]]^\ abPRP. D]X _`Xc`^gU]l1 Z Z^]bPZbc ac]'[X]Z^R X _U`UZ`l1RP}^iXe gb^ \X]U`P['1WPfXo _^`^Rl!e \^eUb T^`PabR^`^R c\U]l1hXblao Xe S[X]' P bPZ)<U acS[X]Z^R X [X]W a[^Xabl1e _UaZ^R _`X R b^[iU \^`aZXe ^aPTZ^Ra  ^b`XfPbU[l-W]PgU]XY' Z^b^`lbe Dbe<X\Pb^iXUao R e^TU TXPSU]UbXgUaZ^S^ S`c]b^-c_[^b]U]Xo [lTP.]^Y bU\_U`Pbc`^Y a^WTP}^bao T[o d^`\X`^RP]Xo ca[^RXo Rl{U R^Tl] a^WTP}^b ]P_^` ]P Z^]bPZbPe _^ [Xb^[^SXX`PW[Xg]l!e ^bTU[l]l1e [UTo]l{e[[`X mb^\ ]PXQ^[UU RU`^ob]^ d^`\X`^RP]XU a[^UR' 1' 3]SU[lSP`b aRoWl|RPUb [384] a mbX\ ]P_^`^\ _^Rl11_U]XU ^e[P>Z-R b^[1fU m[U\U]b^R \^`d^[^SXX' `PW[X]]^Y `PaaUo]]l1e R^Tl1 TPR[U]Xo aRU`e SXT`^abPbXgUaZ^S^ R _UaZPe' ̂ Z`c)ZU]]l1e gb^ _`X a[P-3b^ aRoWP] â  bU\ ^Qab^obU[labR^\' ^aPTZ^R. TU]]l{e S[X]Xabl]\X ^aPTZP\X. ]UQ^[lbh^Y [hZU ]PZ[^] ,"'.',Y"," ,''- _^`^R^-Qlbe S`PTXU]bPe R acQPZRP[l]l|e b^[!fPe X \X]U`P[XWPfXX ab^R _`XR^TXb Z ]PZ^_[U]X}^ R^T, ̂ aR^Q^TXRb_Xeao R 1(`XabP[-`UWc[lbPbU S^ [lT^^Q`PW^RP]XoQ cTcb fU]b`l1 `PaaUo]l{. `PabR^`P S[X] X c11[^b]U]Xo ^b)ZX\P1^iXeao RRU`e R Z^[XgUabRU Q^[lb_U\, \X]U`P[cbWPfc7X _^-[XWPfXo _`XRUTUb Z c `PabciUY cRU[XgU]X}^ gU\ mb^ \^)Z]^ _`UT_^[^VXbl, Xae^To XWW ]PgU]XY \^i]^abX _^T_ (_^aZ^[lZc gU\ Xae^T-RU`e]^abX [UT RaUSTPQ ^[UU_ `Ua]lbY, [lTP abX[P}^iXe S[X]. 1^Tlb, ^aR^Q^TXR1!]XUao _`X .bb^ TXPSU]UbXgUaZXe Z`X-]lbY Rl1W^RUb̂ abP]^RZc TP[l]UYb_US^ `^abP `PabR^`), _`^fUaaPe' ]PZP_[XRP1^bao ]U b^[lZ^ ]P |'`P]XfPe _UagP]l1e XS[X- abP[[^R.]Xabl!e ^b[^>ZU]XY, ]^ X ]P Z^]bPZbPe a[^UR ̂ T]^Y [Xb^[^SXgU- _`^fUaa^R _`XR^TXb1PZX\ ^Q`PW^\a' ̂ R^Zc_]^abl TXPSU]UWP aZ^Y _`X]PT[U)<]^abX.
RZ R b^[iU aR^Q^T]^Ŷ _`Ua]U]]^Y R^Tlb, Rl{TU[U]X}^ ^aPT^(]]^Y }1W Rl]1_U `Paa\^b`U]]l]e \PbU`XP[^R RXT]^' gb^ R e^TU TXPSU- Z^b^`^Y ^bTU[l]lbU Z`XabP[[l1 [lTP.]PgX]P}^b d^`\X`^RPblao ]UbXgUaZXe _`U^Q`PW^R P]b[Y R b^[iU \^`aZXe ^aPTZ^R a^WTP}^bao )1UTo]lbU b^[_{c, _^mb^-RZ[}^gU]Xo ]U Z^]a^[XTX`c}^bS `c]b^Rc}^ 

^Qca[PR[XRP}^iXU ca[^RXo' Z`X^SU]]l!e _`^fUaa^R' `PW[XgXU ZPZ \{c ^]P R]U1_]X\ X\UUb aR^YbabRPb P[^Y _^`^Tl1._^ _`XW]PZP\ R S[cQ^Z^R^T]l]e acQPZRP[l]l]e bPZ \4 b|`'\ _U`Ue^TU ca[^RXoe' R Xa_?[UTcUb _`XW]Pbl' gb^ R ]Pab^oiUU R`U\o a_UfXP[l}{l]e acQPm`P[l]^U a^ab^o]XU S1`X m_XSU]UbXgUaZ^\ ([U-_`^\U`WP] XX. [UT^RP]XY, 1^-_^aRo|fU]]l!e _`^Q[U\U, ]U aciUabRcUb. TP]]^Y ^Q`PbXbl 0cUb ^a^Q^U R]X\P]XU ]P b^' g,1'^ R[P)<]^-`Pa_`UTU[U]XU [UU R b^[-b^S^'Z PZ Qlb[^ _^ZPWP] R̂ l!1_U, [lT^^Q`PW^RP]XU cVU abX R ac6PZRP[l]l1e ^aPTZPe _`PZbXgUaZX _^Rb^`oUb b-S1U `Pa_`UTU[U- R]cb`U]]Xe m]U`SUbXgUa1{XeacQPZRP[l]l1e ^aPTZ^RW Pa gUb ({Pab^ ]XU R[Pe]^abX, Rab`UgP}^iUUao R m_XSU]UbXgUaZX _`0\U`W- Xaa[UT^RPbU[UY.! P mb^^b`XfPUbao Q^[lhbX]abR^\ `Uac`a^R {_Xe \U`W[l]e b^[iPe.
Uabl _`XgX]l1. RaU ̂ Q]P`c;ZU]]l1U _`X Qc`U-1^-_U`Rlbe, `PW]l]U ?^R^b<c_]^abl TXPSU]UbXgUaZXe_ `^fUaa^R, aRoWP]]l1e a TUSXT_ ]XX acQPZRP[l]l1e [lT^]Pal!iU]]l|U _^`^Tl1 PRb^\PbX-^aPTZ^R _`XR^TXb `PbPfXUY, ]U b^[lZ^ Z _U`U`Pa_`UTU[U]X}^ S`c]b^Rl{e gUaZX Z 1^_Rb^`l|e' gPab^a ^TU`)ZP]XU^b]^aobao `U[XZb^Rlb\' R^T' ]^ bPZ>ZU Z XW\U]U]X}^ Xe a^[UR^S^ a^abPRP, Z XW\U]U]X}^ X 1!b^ [lTP _^`^Tc.R _^`^TU ]Pab^[lZ^ \P[^' ^] ]U fU\U]bX`cUb 
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1P. TP]]lbY R dPZb P\U`XZP]aZXe cZPWP]^ `PQ^bU Xaa[U]{0RPbU- ]U [SbbXdXfX`^_^aPTZX ̂ abP1^'Sao _`^fUaa^R f!,1PSU]UWP, }1`cSXe [UY' Rl:TU[XR!1]Xe \U`W[l]U _^`^Tl1 R aZRP)<X]Pe, _`^Qc`U]]1,]e R^T, \X]U`P[b^^Q`P-R _^`^Rl1e \XS`PfXo _`^T^[e<PUbao RP]]l]\X' \^`U 1^d^`bP, R WP[XRU [`1Te^-1UY a*"''"Y}", W]PgX_|451]. Qlb[X _`U^Q`PW^RP]Xo. QX^SU]]lbU W^RP]XU, [[o d^`\X`^RP]Xo [`^Qc`U]l1 ]P 10 Z\ `Paab^o]XX ^b QU`U.P T^ ,SU[l]l1e b^[{1{ R \^`-\^`o \U`W[l1e Z^]a^[XTX`^RP]]l]e ^QjU\^R 
10 hb. 1-b`UblXe, "`" T^ ";';;;U gPab^ \U`W[^U X ^e[Pe<TU]]^U a^ab^o]XU _^- RZ[}^1bU]XUR ]U1]1]US^ ]U^Qe^TX\^ ^aPTZPe aZXe dPZb^`P.^_`UTU[oUbao `^T _cbU\ `PagUb]l]\ _^ a^^b]^11|U]XS^ UabUabRU]-

]l1e bU\_U`Pbc` R aZRP)<X]Pe X bU\_U`Pbc` WP\U`WP]Xo _^`^Rl1e
]P R0]]l!ee<U \X]R@0[X3^ `PabR^`^R S^`XW^]bPe. @0a_@1a]!|||4! 2.3. @T]PZ^' X]^STP X`PagUb]lbU 'Ue ]PQ[b^TPU\l]U dPZbX]UaZX ^a0TZ^R\^@aZXe _^ ZU`]c @0a'|R^@^R _^@^Rl!e ]U a^R_PTPb^b TP]]l]U [153].|1`Xe^TXbao Z^]abPbX`^RPbl, gb^ _`XgX]l1, ab^|{0_^T71\]^S^ _^ 30 ag1b Z0b^`l]\ X3cb19-

]XU [lT^Rl1fU[U]|bo R acQPZRP[l]lbe S[cQ^Z^R^T]l!e R^TZ^]bX!!!]b0[l]l|e 1.,T*'* .''-
[c!|X[^ a[PQ^U aRoWP]l| ZPZ `PWRXbXU, a^ abU`U^bX_P\X b`PTXfX-
^]]l{e _`UTabPR[U]XY, ^aPTZ^Rl{^`a1(Xe bPZ R b^[iPe X _^QU`U>b<XY a \Ub^TX!|UaZX\X _,{^`aZXe !P b`cT]^abo\X c.111,3''..,e _`X
_`^RUTU]XX Xaa[UT^RP]XY. R^f' _`^a[U-_`Ua]l{e Sb]dX[lb`PfX^}|]l1e _^b^ZX aci^a.SRc}^b 

14W |1`Ua]l:UR Z^b^`l{e QU`US:b ^b ZX[^\Ub`^R ]P [34). `PQ^b, )Z11RP}^i!1eao \U`W[l]e TUaobZX d^`\X`^RP]XU _^`^T cRoWl1_RP[^al Qlb acQPZ-a ]Pal11fP}^iXU _`^fUaaP\X, 1'1 QU`USP a Z^`U]]^S^ _`^Xae^ToiX\X 1]^Tl1, abUZPZ)iXZ: R aP\Xe acQ1ZRP[l]lbe
[lT^^Q-a._UTcUb }-1P S1`^fUaal; R[1,{ob^b _^_`PW]^1Xc ]P ^b[^)ZU]Xo, Xaa[UT^RP]Xo RP[l]]'U cZPWPbl !.0. 1[_^[o]aZ^Y9^":T-"b' 

S`cSbb^Rl]eR ]Xe {]^b^ZP |WR0]' \^i]^ab}1 R ]!1e. |{`X _`UTabPR[U]Xo `PWRXRP}^bao T^ab:bb^.b]^Y ^ R^3\^)<]^abX `PW^RP]1,1o aciUab-
R^RP]Xo ^_`Ua]U]-R^ RaU _`^1_[l1U Z`c_]l]e R m_^eX R^T, ]P_`X\U` acQ\P`X]]^Y `Ub<, d^`\1'1`c}^'{'ao cabloe Z`X^[Xb''',,, 

1 a[c-]^R`U\U]]^ bU\'{_U`Pbc`. W]PgU]Xoh{1{ a acQPm`P[l]^Y. 'T- ]l1U ^aPTZXa  _^[0e<XbU[1,]l1\X 1 mb^Y ^T]^Y XW] U\]0SXe,`PQ^bU, 
]UT^abPb^[{]P !!PU, R^T S`c]b^Rl{e T[o_^b^ZP \^11{]^abl cgXbl1RP}^bao _`^fUaa|,]' Z^STP `UP[l]l1U _`^Xae^ToiXU R acQPZRP[l-

Pf!1}^]l!e Z^]1{U]b` \^`aZXe R^Tl{ _^]X)ZP}^b U ^aPTZPe, bP[b,1ZP, _`Ua]1,! _`X a!^`\X`^RP]Xo Z^]fU_fXX `PW`PQ^bZU 
[lT^-S^ Z`X^[Xb^SU]UWP' Z^b^`l{e R^W_{^)<]^ _`X '*"',',.'*'- W]P!1U]XY, 1_U`RlbU _^`^Rl{e R T^ SU^Z`X^[^SXX `PabR^`^R _`X `Paa\^b`U]XX

Rl]TU[U]XU.ca[^RXY d^`\X`^RP]Xo \U`W[l]e T`UR]Xe b^[i Xa_^[lWc}^bao
R^T oR-\^`aZ11e ]U X a^[U]lbe b^[lZ^ {b`Ua]l1e Z[X\PbX!{UaZXU |`P]bbfP _P`P\Ub`l! `Ug]l1e `PWTU[P X ^Q XW\U]U]XXTP]]lbU 1P`U]-[lT^Rl1TU[U]Xo. \^`o, ]PXQ^[UU Q[PS^_`Xob]^b? ,[[o ]^ X T[o c`^R]o (e^bo "foabao dPZb^`lb ]U |b^[]l!U), TP[UZ^ aRoWP]]lbU

1U[Xb<^fb<SbY \4.0. a _`XR^TXb [-52]'X]'SU`Ua]l{U |{URP \,1^`o P`ZbX!1UaZ^S^ TP]]lbU `PWRXbXU\ \^`a|<^S^ QPaaUY]P ZPZ fU[^ab]^Y \{PabX R0 R`U!\'{'1 0b[1{R^R[Ub^\ QP`P _`X`^T]^Y |bU.b^`aZ^S^ aXabU\b,]' 3TUal R n>b<]^Y 1(`^\U b^S^, 0.!. 11{_^[o]aZPo c1.RU`)ZTPUb R ab^`^-Z^a^Y _^T 1]Ua!1P]^Y R^W\^)<]^abl [[U.b^`lb |1`Ua]l]U R^Tlb aX]SU]UbXgUaZ^S^ dX[lb`cb^bao _`^\U`WP]X'{ ^aPTZ^R T^]]lbe X ScQc _^a'Scb1PUb11U'b^`aZcb^ \^`o R ^Q`PW^RP]Xo XW1 Pb`U]b1URP ]c \^`o. 3X\^Y _[Pab^Rl]e [lT^R ]P S[cQY]Pe +0-b0^, 150 \.`Ue<U SP[^Z_0]P bU},[_U`Pbc`^Y 'a. Da]^R][,b\ \^`aZPo R^TP a d^`\b[`cUb T^ \UeP]XW\^\ -1.R _`X Rl]TU[oU\l]e d^`\X`1RP]XX acQ\P-
[b,1],S1^TR[Xo]XU\Z^1'^`^S^T^]]l{U`a!{]l1U^aPTZX_`^\U`WP!^b.aX]SU]UbXgUaZXe `X]]l1e b^[i oR[oU.[ao aRoWP]]^U a _`^fUaaP- R^T X \^`a1(]'1e |,1`X ]P S`P]X11U d^`\X`c1^b_\X mb^\ `U({]l1e `PWTU[P TXPSU}{UWP \X]U`P[XWP1{XX c\U]l1_U]XU _^`^R],1e a`PabR0`^R 11]1l]Rc]P-\' _^TabX[PU\l1U 0.R-1.2 ao \{^i]^abl}^ [UTo]l]U bU[P S[cQX]^Y' T^ \:[lb _^WXfX}^ `PWTU[oU\ PRb^`P ]P W]PgX\^abl ]1`^_ R^TP\X \X a [52].Rl]a^Z^\X]U`P[XW^RP]]l{\X 1{Uaa^R acQPZRP[l]l]e `Pa_`Ua]U]Xo ^aPTZ^R _`X [lT^Rl]TU[U_

]XX' 0T]^R`U\U]]^ .bb^ agXbPU\, \^]^[Xb]l]e.d^`\X`^RP]XU 
afU\U]bX`^RP]]l]e [lT^\ S`c]b^Rl1e \PaaXR^R b^[lZ^ WP agUb R aXab1,\RSXT@0bl! 2.4. S03^Rl[R, 

\X]U`P[XWPfXX c\U]l1]1U]Xo _^`^R^S^ ]UR^W\^)Z]^.`PabR^`P Z@X^[Xb^S!]R30__@RXg]^S^̂ Z10]XgRaZ^S^ b|`X`^T]Po !P]]Po a],!abU\P .1.l1ao[{aciUabRcUb \]^SXU a^b]X 
[Ub' ][1e^TXbao R aQP[P]aX`^RP]]^\ ca'S^Y]XR^\ a^ab^o]XX' _`^1{Uaa^Ra RoWP-Z`X^SU]]l|e X 1^[lbbbPo S`c_11P `PW]^^Q`PW]l1e Z^STP ]1`^Xae^TXb [^{<P[l]^U _^`^Rl]e 1_X`^-`Pa11`Ua]U]XU S!'1T`Pb^R' SPW^Rl]e ]P b: _`U^Q`PW^RP]XU\ `P1abR()`^R, a d^`\X`^RP]XU\ b0' a^^bRUbabRU]]^, gPabl R^Tl} _U`Ue^TXb R [UT' S1,1T`P-_`X [PW^Rl:U m1.^\ ^aP]/1ZPe. 1(^ R acQPZRP[l]l1e cRU- `P}a_`^ab`P]U]]l1e [X1{XRPUbao \X]U`P[XWPfXo, _^Rl]1hPUbao bU\_U`Pbc`P X 'Sl{ R 0a]^R]^\_`^fUaa a^ab0o_1XU RUiUabRP, Z`XabP[[!1gUaZXU bRU`Tl1U - abPQX[XWX`cUbao. )1lT^^Q`PW^RP]XU ]U X3\U]oUb {<P`T`1]P[l]^ a]aS X[!1 XW RXT^\ ]P_^\X]P!^h{XU \{Ub;1]P !1 R^T{b)],R ]U1_]X\ `l]e-
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[l1Y [UT. ^Q`PW^RP]Xo ,[P]]lbU _`UTabPR[ob^b a^Q^Y a^/(U`-a_UfXdX]U- ^aPTZ^R, acQPZRP[l]l1e ^a^QU]]^abl}^ Db[X.bXbU[l]^Y aZXU bRU`Tl1U _ R Z^b^`l!e `PabR^`l!' oR[oUbao bU`\^QP`XgUaZXe `PabR^`XbU[U\ Z`X- oR[oUbao XW\U]U]XU SPW^SXT`Pbl1, ePiXe ca[^*abP[[XgUaZPo a^ab^oiPo `U1_UbZP, XW \^[UZc[ R^Tlb, P \^[UZc[l1 \^`o. 1U\_U`Pbc`l1 X b`P]aS`UaaXX _`X T^]]l{eRXY `US`UaaXX SPWP' S1^S[^iU]]l1U R]cb`U]]X\X _^[^abo\X mb^Y (bU`\^e`^-Z[X\PbP _`X XW\U]U]XX R P`ZbXgUaZXe\ ̂ `oe ^aPTZ^R `UhUbZX' `Pa_a\Pb`XRP}^bao ZPZ RUiUabR^ `PabR^`U]]^U DXWXgUaZXU XW\U]o-[48]. ]U \U]o1^bao,Xe aR^Y- X Z`X^e`^]lb) _`PZbXgUaZX ]l1 TXP_PW^] abRP Z`XabP[[XgUaZ^Y ̀ U_{UbZX aciUabRU]]^ \^e(Ub`PabR^`XbU[o e<U R`U\o XW\U]U]XU ^b[X- ^b-0.5 1.R 1 b^ Ubao "a. TPR[U]XY T^ gP}^bao _^ ab`cZbc`U, ^QjU\c,- dXZaX`^RP]]^\c Z^[XgUabRc gcRab-(^Z^[^ @1_P). [PW^RlbUS XT`Pbl1 Z`PY]U R]cb* 1 W]PgXbU[l]^ Qlbbl 
_^[^abUY `U]]Xe ^b Z`XabP[[XgUaZ^Y [lTP, !UQ^[lb_^U]^ R a`UTl1. `UhUbZX m]U`SU_ R]U{_]Xe _P`P\Ub`^R Z XW\U]U]Xo\ RXbU[l]l1 bXgUaZ^\ ̂ b]^1_U]XX ^]X _`PZbXgUaZX ]U ^b[XgPnbao. \^'<Ub _`X_1 bU\_U`Pbc`l1 X[X _^Rl|1_U]XU `UWc[l- TPR[U]Xo c\U]l1_U]XU bPbU \^[UZc[o`]^S^ 1 \W _`X`^T]^S^ c_[^b]U]Xo \UbP]SXT`PbP SXT`Pb^a^TU`)ZPiXeR _`^g]^ afU\U]bX`^RP]]l1e Z RUabX `Pa_PTc bRU`T^\ a^ab^o]XX a^TU`'(Xb ̂ Z^[^ '!,d |64 \UbP]P . SPW'1 PZ^Y \Paac X S`c]b^Rc}^ ]P R^T^]Pal1iU]]c}^ _^`^T `Pa_PT6,."X 0.37 \3 R^Tlb. [XT`Pb^]Pal1iU]]l|U "'.'.'Y ^aPTZX ̂ Q[PTPb^b Z_^]X)ZU]- bU\_U`Pbc` _`XRUTUb ^b`XfPbU[l]l!e aciUabRc}^iXe ]P d^]U ]^Y _[^b]^ablb^ (|.1_1.W S/a\3). X\_`^fUaa^RX  a^^bRUbabRc}^iXe Z^\_[UZac Z`X^SU]]l1e fU[^\c [4ab^g]XZ^\ \UbP]P oR[oUbao QX^[^SXgUaZXY SPW, Rl]TU[oU_ ^Q`PW^RP]XY.Z`X^SU]]l]e \lbY ^`SP]XgUaZX\ `PW[PSP}^iX\ao RUiUabR^\' Z^b^`^U ^Q`PW^-SP3^SXT`Pb]lbe a^TU`- ]Ucab^Y]XR^abl W^]l1 1PZX\ ^Q`PW^\, 

)<Xbao R ̂ aPTZPe. XW\U]U]XoR a\b[c (WS^) b_U[ldP R ^aPTZPeP `ZbXgUaZ^S^ RP]XY |1`X`^T]lbU SPW^SXT`Pbl1 a^e`P]ob^b abPQX[l]^abl \^`oX[X X _`X _`X b`P]aS`UaaXoe bU`\^QP`XgUaZXe `US`UaaXoe ca[^RXY ^gU]l ]XWZXe bU\_U`Pbc`Pe R RUg]^\U`W[l1e ca[^RXoe _^`^T Z`X^[Xb^_]P ^a^QU]]^abl!^ ^ZUP]XgUaZ^S^ oR[oUbao ^b[XgXbU[l]^Y 
ac1_U' X[X R a^gUbP]Xo `U>ZX\U ]XWZXe bU\_U`Pbc` X Rl1a^Z^S^ SU]UWP TP_ [306].R[U]Xo'-Z^b^`l!U _`XacbabRc}^b R _`XT^]]^Y gPabX^aPT^]]^Y a^bU] \Ub-b^[_ gb^ ]P S[cQX]U ]UaZ^[lZXe ^ b^\, |{`UT_^[^>ZU]XU S[cQ^Z^R^T]lbe iX YX`^1^!^ `PY^]^R ^ZUP]P. }abP]^R[U]^, SPW^SXT`Pbl1'a^TU`>ZPh{Po gb^ ]Pe^TXbao W^]P' ]Xe(U \^`aZ^S^ T]P `^R W^]P abPQX[l]^abX SPW^SXT`Pb^R (3?[) ? Z^]fP^ZUP]^[^SP\X. c.''"""/-''!`"'''"' RlbaZPWP]^ R_U`Rl1U Qlb[^ `^aaXYaZX\X ^ZUP]P _`^abX`PUbao " ]PgX]Po a S[cQX]lb R^Tl! _`X\U`]^ 450 _`^S`P\\\. ^ZUP]^[^SXgUaZXe R \U)ZTc]P`^T]l!e 70-e S^T^R `P\ZPe 1U`e]oo S`P]XfP ^Q`PW^RP]X, SPW^Rl1e SXT`Pb^R `,,"".* ]P]Pe^TXb- ^ZUP]XgUaZ^S^ Xaa[UT^RP]Xo T]P ]PgP[Xal fU[U]P_`PR[U]]l1U ao ]P S[cQX]U `PW[XR]^Y ^b ^ZUP]P: _ T]P aU`^R^T^`^TP T[o aUYa\X]U__^g- SU^dXWX]UaZXU, @USX^]P[l]l|U _^XaZX SPW^SXT`Pb^R. bX \^`o' T]P c T[o ]P cS[UZXa[^bl1 S[cQX'U ̂ .^'^ 70 Y a^_`^R^-- ^b Xaa[UT^RP]Xo PZcabXgUaZXU T]P, aZXU, SU^\^`d^[^SX.bUaZXU' \UbP]P T[o 250 \, PW^bP 1400 - \ 3b^ ̂ _`UTU[oUb - [152}. bl1aog aZRP-SPW^]P- ]UaZ^[lZXe R ^QiUY a[^)<]^abX )ZTP[Xal Qc`U]XU\ al1iU]]^abl \^`aZXe ^aPTZ^R X S[cQX]]c}^ _^oa]^abl a^abPRP ^Z^[^SP- Qlb[^ ^b^Q`P]^ \, XWZ ^b^`lbe )Z}1] S[cQX]Pe 7000 ]P T^ W^R, R ̂ aPTZPe dXZaX`cU\l1e R RXTU SXT`Pb^R. \4^i]^abl 3?[ ^`SP]XWPfX-_^- _`^RUTU]]l]e mbXe 250 Z\ ZU`]P. 1 `PQ^b, `UWc[lbPbU RaU\Uab]^ a^abPR[oUb _`X\U`]^ ]UaZ^[lZ^ a^bU] \Ub`^R. !PZ^_- Xaa[UT^RP]l1R`U\U]X o\X ab`P]' Z ]Pab^oiU\c TUbP[l]^ `PW]l1e [U]XU SXT`Pb^R SPW^R R^W\^)Z]^ ZPZ R RXTU PZfUaa^`]^S^ _[^iPTlb^\X]U`P- ac\\P`]^Y }1X`^R^S^̂ ZUP]P _U`Rl1U a^b]X \Ub`^R T]P [P _`X SXT`Pb^a^TU`e(P]XX \U]UU |7^, bPZ X R1\TU ̂ T]^S^ XW S[PR- aRXTUbU[lab-\]^S^gXa[U]]l1U 360 \[] Z\2. 1 Xb^SÛ Q]P`ce<U]l1 

]l!e ]]^^`^T^^Q`PWcb^iXe \X]U`P[^R X SXT`Pb^\X]U`P[l]^Y b^[i.:b^`^- gPabX ̂ aPT^g]l1e R _`XT^]]^Y RP ]P[XgXo SPW^SXT`Pb^R 
Tlb _^a[UT]XU [321]. .[RU .*','""YY d^`Yl, _`Xc`^]U'"' !`"''c- R ^Q]P`c)<U]l1 3]PgXbU[l]l|U Qlb[X WP[Uo<X TU[lbl1 `U1(X`PY^]U iUabRU]]^ Z _UagP]l1\ S^`XW^]bP\' oR[o}^iX\ao Z^[[UZb^`P\X _`^bo'<U]-]P[X!bXU Qlb[^ YPZZU]WXR  1(P]PTU. 3TUal cabP]^R[U]^ S`c]b^Rl1e R^T. 11^bU]fXP[l]l1U \UbP]P ]Pe^Tobao Z^b^`lbe`Uac`al1 \PaaXR ]U ac\\P`]lbY ]^S^ SPW^SXT`Pb^R, _^[o aZ^_[U]XY b^[lZ^ R _`UTU[Pe 3?[ R bRU`T^\ a^ab^o]XX, ]^ X ]PZP_[XRP}^bao aZ^-15 W^] S^TPe Ql:[^ ^fU]U] 4 c3/1c2. 1 90-e R \[`T cabP]^R[U]^ _^T ]UY R UabUabRU]]^\ SPW^^Q`PW]^\ a^ab^o]'bX. !PZ^_[U]XU SP- 0[oaZX._[U]Xo ]P 1hU[ldU SPW^SXT`Pb^R W^SXT`PbP WPa gUb _^Tb^ZP SPWP a]XWc' XWb ^[iX ^aPTZ^R, a^TU`>ZP-

^`SP]XgUaZ^U iXe RUiUabR^' \^)ZUb Rl13l1RPbl 3Pa^_c\U]l1_U]XU [U]]^abX ^b[^>ZU]XY 3P agUb aRoWl1RP]Xo \^[UZc[ R^Tl1 X SPWP, ̂ Q-
R _^`^R^\ `PW^RP]Xo _`^ab`P]abRU ̂ abPb^g]^S^ _^Rl1-`Paa^[P _bU]]^Y _[^b]^abX' S]^abU_U]]^ ̂ _caZP}^iUS^ao R]XW WP agUb

_[^b]^abX Z^]RUZfXX.
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2.5 D^@\X@^R0]X1 X a^e@0|{R]XR [l/1P a[lT0 ]1^ \^TU[X`^RP]X}^ a\U`WP]Xo |] e^TU [PQ^`Pb^`]l{e ^_l{b^R 
R 1{@01Rl!e g0a7,oe \^[]l! a^ab^oiUS^X W\ ̂ `aZ^YS`c]b^\ _`X S{`^\^`P>1{XRP]XX ̂ Q`PWfP, 

_ R@RX g] ^ S^ ̂  Z10] Z`XabP[_S`c]bP. 3TUal _[PabX]gPbl1U Xg Ra R^Tlb X _^TabX[P}^iUS^ a[^o Z^ S^
Z@X^[Xb^S1]_30 S[cQX]c RR S`c]b ]P [l] XWR ^Tl1 _`^]XZP1^b ]U_^a`UTabRU]]^ [lTP 

(a\. ]UaZ^[lZ^ aP]bX\Ub`^R 3.5).`PWTU[ 3lbS_U Ql;[X `Paa\^b`U]l1 b(^b^`l]U _^R aR^U\ aZU[U'S]l1U [lTP Q^[lbhX]abRU dPZb^`lb, e^bo 1{`b[abP[[l1 X R[1{o}^b T^]]^S^ ]P [lTP, d^`\bb`^RP]XU aP\X ]Ub'^a`UTa.RU]]^ 11[PabX]gPbl|U _^ |{[PabX]ZX ]U oR[o{^ba'! bX_c X Z`X^- `Pa_^[PS21}^baod^`\U. `^abP SU]]l1\,1},1 (b.a. aRoWP]]lb\X a ^b`XfPbU[lb{l1\X X a`^abZX bU\_U`Pbc`P\X). 11^T ^Q`PWcb^b d^`-`PW]^^Q`PW]^Y `PW[X!{]l1\X cS[P\X !h[<U QcTcb S|`^fUaal1' `Paa\^b`U]lb Z^b^`lbU RU[X11X]?} b1[PabX]^Z ]U _`URl1}hPU1'Q[bbe<U \l1 1(PZ _`PRX[^, X Z b`PT],{fX- `PW\U`^R. ^]]l1\, ]^ X\U}^b1{XU ̂ _`UTU[U]]c}^ a''"'i`X.c. ]P`PabPUb ]P [UT 20-30 a\. ||4]^STP 4*5 a\, P a`^abZ^R T]UT^bb]lbY ^a^QU]]^abo\[1 aUTX\U]b^SU]UWP ',`"T"!,"'c.'R P`Z.|.XgUaZXe b^[iX]^b:1 1.5 \ \^`oe. a_[^1]-|]l]\ [b^Z`^R^\ T^ [2].

_`XR^TXb \]^S^gXa[U]]l1U !.!. 3cQ^R ]{Pb{]l1U [164! d^`bbX_
D^`\X`^RP]XU X[lT^R R }^>Z]l]e \^`oe. 0Q`PW^RP]XU T^]]l!e [lT^R T^]]l]e TP)<U `^RP]Xo 

]P_R }^e<]l!e \^`oe' [b,TP ]PQ[S^TPUbao Ra_[l|bXU TP)ZU T^]]^S^ 1 ^b<UP]U ]Ubb`U`l{R]^ TUYab'Rcb^bb 1`^fUaal1, XW]\,1U]'|}01{(XU [X\P]U' 11`X Wb^\0W^RaZ^lb}c 1^`U X |b`X\U`' R RU`b'XZP[l]^U []U_`^_1cSaZ^\ `PaSb`UTU[U}1XU US^ dXWXZ^_eX\X!{UaZXe eP`PZbU- [lT^R. YWRUab]lb_^RU`e]^ab]l1e ]U^QoWP'SU[l]^ d^`_[Sb`^RP]XU [{^S"_^_1U]XU `XabXZ' X ^bTPg' Xa_P`U]XU X 1]^abc]|[U]XU Z^`PQ[X ̂ ZP_]PgP[U R 1P[bXYab<^\ \^`U Z^STPR  WX\l{ a[cgPX, ^aPTZ^R '"'[P, X b.T. _`^Xae^TXb aP\^b? ,''"`""''.., c WPbU\ g'S^a^ \^`o' _^T]oR1_X\ao [lT^\, Wl1RP[Xal ^Z`c)ZU]]lb\X T]P _^RU`e]^ab]l-bU R^Tl] S']cbU\ '*","1, _U`U\U![XRP]Xo 11U`U]^aobao ]P _`UT\UbP\X'X _`XT^]]}'\X ]P[XgXU\ _UaZP T^ZPWl1RP[^al S[cQX]l;. T`cSXU 3TUal R'"T`,S^bao R R^Tl{' ad^`\X`^RP]- [UT aZP[Xabl{ea mbX\ [lT^\. Ra_[l]RPR1hX\X R\{UabU ',X ]l]U [^]]lbY c _`X T`cSXe X bPZX\ ca[^RXoe' ^Q`:bW^\, R ̂ ZUP]U b<PZ ]P !1Pab^ US^ _^T]X\P-[11_XfQU`SU]P, 11PQ`PT^`P QU`US^R[ ̀ U][P]TXX, _^RU`e]^abX. bPZ X ]P S[cQbb]U ]Ub]`U`l|R]^ a^WTP{^bao X _0TTU`- S`c]bP. } QU-ZP\]Ub? X \^`o ^Q[^\ZX a a^Q^Y] P _^RU`e]^abl Ub )ZXR_P}^bao RU`bXZP[l]l|U S`PT'UYblb dXWXZ^-e`1\XgUaZXe ]P S[cQX]Pe[UT Rab`U(|PUba'{ !{lb^dPc]T[U]TP T^]]lbY aR^YabR. `US^R Da]^R]l[
|{^RU`e]^abl]P ^b\Ua1U] Rl1]^a 20*W0\ . 1 [cTW^]^R^hbW P[XRU eP`PZbU`Xa'"-'";:b#!#!}}};;:#?V;.-#*;;:V!!;

_`X]PT[U>ZP11{US^o1{{],1ZP a X]ab`c\U]bP\X, [lT^\ \^`o [U]b]^U T^]]l1}{ _U`U\U1_XRP]XU.
Za^b]oe \X[l \:b]^S^[ Ub ]PWPT R ]UaZ^[lZXe acT]c, _^SXQhbU_[c 1 W]!]gXba[l]^S^ `UWc[lbPbU WX\]US^ ̂ e[P)(TUb{Xo RU`e]Xe \Paa11^oR[U]XU Q^[lb_Xe 1]UWP_]^U aURU`c ̂ b \UabP ]Pe^TZ1']. a[^UR _^[o`]l{e h1^`aZXe QPaaUY]^R R^W]XZPUb ,.1]bU]aXR]^U Z0]- 11PabX ?URU`]^S^X R |{U]b`P[l]^Y S[cQX]]^S^ [lTP ^b\U(1P[^al RUZ1{X^]]^U _U`U\U|1]XRP]XU' ]PWl]RPU\^U RU`b}1ZP[l]^Y WX_f]UX "a@`P\U'' !P]-]P R^ R`U\o mZab1UTXfXX ^ZUP]P. ]PZ, )1UT^RXb^S^ b1X`Zc[ofXUY.

^ab`^-^b !{^R^-?XQX`aZXe oR[U]XU Z aURU`c aU] ]PQ[b^TP[ mb^ |[U`U\Uh:XRP]XU R]cb`XR^T]l|e \Paa' T^e^ToiUU ]1`XR^-T^ T]P' |1^f]X_[lTP \^Scb R^R. 1a_[lbRPo' S[lbQl1 \]^S^[Ub]US^ T^]]^S^ Z ^Q`PW^RP]X}^ TXb [lT^R. T^]]l]e [lTl1 !^]]lbU _`UTabPR[o[^b a^- ]^^b[^)b(U]Xo' \Pbl _^RU`e]^abl ]U b^[lZ^ ]P T^]]l{U Q^Y `l1e[l1U [UTo]lbU `PWbb^^Q`PW]lbU aZ^_[U]Xo, ^Q`PWcb^iXUao ]P _(-)RU`e- S1^TR^T-]U\ WPR `U\{o US^ ]P 1.{ \^`aZXU ̂ `SP]XW\l1' ]^abX \^`aZ^S^ `PWRXR1hXUao X 1]`^]XZP}^iXU T]P b{Pabl R RU`e]1^}^ ^aPTZ^R. ]^S^ ac1fUabR^RP]Xo.[[^TRac1]lbU ajU\ZX _^ZPWlbRPb^.S' gb^ Z`XabP'b|.,]l{ [lTP, R`PabP}^_ Q^[lShcb^X RWh1^`loe' R mabcP`S1oe !P `UZ R cabloe R^T^]|]al|']{U]]l]U cablURl1e iXU ^aPT1(X, WP]X},1P1^b ̂ S`^\]l{U _,{^`_cgPa1.ZX R^T _^T1a^[U]l1e oR[U]Xo. ?[^Y XS`P}^b aS^]]^-]PS^]]l1U a!(^S^ `^[l 14]^STP T]P' [lTl; T^]]l]U ^Q`PWc}^b \{PaaXR]l|U [UT'{]l]U X mabcP`1{X a R _`^]XZPUb \^`o ]PS^]^R cabl-aZ^_[U]Xo' TUYabgWXUhb cablo `UZ' a\U`W1]]XUao a S{`X T]^}{, Ra_[l|b|b'1 ^]X \^Scb |1.T]X- SP[^-bo>ZU[lbU R^Tl!, ]PWl1RPU\l1U URl!U Q^[UU RW\^`lo. ?^[U]l;U \Pbl ]P _^RU`e]^abl ZP\]1.{ Q^[lS_Xe 11UTo]l:! `PW\U`^R. _[Pa1.X]_ SP_b^\ Ua[X bU\_U`Pbc`l1 Z[1{]^\' ]P 3 a[cgPU' 0_ca1(P}^bao gPbl1U T]^. Z`XabP[[l1' ^Q`PWcb^bfXUao ]! h'^`aZ^\ T]U, d^`\X`cb^b (Z`X^SP[^Z[X]), P _`^T^[o<XbU[l]^abl[^!([X]P ^b`X1{PbU[l]lb )(XR^_Xa]lbU ̂ Q`PW^RP]Xo _^e^eXU ]P Y'Y`',, `PabX.b'U[l]lbY ^aPTZX] 21gX]P1^bb^ US^ _`^T^[)ZXbU[l]P' aciUabR^RP]Xo T^lb]l|U Z`l{RPb^iXYb \^`aZ^U ]P ''-Q^[lb_Xe T]^ .]1UTo]lbU _:1PabX- ScQUR |{U]^`aZ^Y _`^\U`WPbl. |1U'b^`lb 1 _^TR^T]^Y ]l] T^[X]U b]`^`PabP|^b `. ''''i,T,*. R S[cQl ^aPTZ^R, cR[Pe(]U]]l1e gb^ _^WR^[oUb ].1- 1{ ]Pe^-_`^\U`WP}^b h`X ^aPTZX ](`X^SP[^Z[X]P ab(`U_[o1'lao d^`\X`^RP]X{4 TU)Z]^ a S`c]b^\{. [[^T^Q]cS^ ZP`bX]c \lb ]PQ[S^TP[bb bb`X S[cQbb_a^ab^o]!11'1 R`U\o R aUW^]]^\U`W[^]c{ Tobao T[XbU[l]^U 
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]Pe 6-9 \ 1 DQaZ^Y ScQU [152]' Z`X^SP[^Z[X] R`U\o.^eRPbl[RPUb ]Ua^\]U]]^' \^Scb aciUa'SR^RPbl 1|0[^ac Z`XabP[[l1' T[XbU[l]^U 
130 T]P T[X]^Y Z\ X 1hX`X]^Y T^ 10-15 l]l1e P-Z\ _^ab^o]]l1e ^b`X1{PbU[ bU\_U` aciU abR^RP]`1o T^ [154]. 11 ca[^RXX `X 

[{X>b<U _`XRUTU]P a^abPR[U]]Po [{.@1. R3cQ^Rlb\ [UT _U`Ue^TXb X ]U_`U`l1R]^S^ ̂ aPTZ^]PZ^|b[U]Xo Z[PaaXa`X_ bc` T^]]lbY [1641 
ZPfXo [lT^R.T^]]l{e gPabl!^ \^`-a^ab^o]XUX  abP]^RXbao ]U^bjU\[U\^Y _^S`UQU]]^U 

1. 0aU]]XY [UT ^Q`PWcUba'' T^]]lbY ^aU]l}^ _^WR^[oUba  S{`b{ acQPZRP[l]l1e b^[i. 1aU mb^ aX[l]^\ ^e[P- ab<Xe T^abPb^g]^Y cRU-
e<TU]XX X aX[l]^\, T^e^ToiU\ _U`U\U1_XRP]X!1. [lT1,! \^Scb Qlbbl W]PgX\lb\T^ gb^ T]P T^]]l1U cbRU`>ZTPbl' `U]]^abl1^ 

2. * 0abPb^'b]lbY [UT T^]]lbY oR[U]XU) eP`PZbU`]^U Z`X^SU1{]^S â b`^U]Xo acQPZRP[l-_`X _^a[U RU- d^`\X`^RP]XX dPZb^`^\ aU]]US^ Ra]<`l]bXo \^`o ]P \U[Z^R^TloeXc QU`USP, \^`aZXe ̂ aPTZ^R.STU S[cQ^Z^R^T]l1e R^ R`U\o b-blbe 
WX\l1 \^`U _`^\U`WPUb ? ]Pabc_[U]XU\ T^ T]P. RUa}:|l1 mb0b [UT

b^[lZ^ aRU`ec `P3`c1_PUbao bPo]XU\ X R Z^]fU Z^]|{^R _^Z`l1RP-
Ubao \^`aZ^Y R^T^Y. ? bU.bU]XU\ R`U\U]X [lT^R]P ]U\ |(^]aU`RPfXo _^RU`e]^ab]l|e ]P.{X]P|^b ^b-

Z[PTl1RPb'lao ^b[^)ZU]Xo, T^]]l1U a Z^b^`l1\X _<PZ ^aPTZ^]PZ^_[U]Xo R W^]U^] R|1^a[UTabRXX dPZb^` 
_^T]X\PUbao ]P _^RU`e]^abl \^`o. 14]^STP _U`RXg]^S^ ̂ ZUP_XgUaZ^SẐ  ̀X^[Xb^SU]UWP[UT' ]U T^]]lbY ca_UR

WP[ Ub^, _U`Ue^TXb `PabPobl R \]^S^[Ub]XU X b^!){P ]Pd^`\l!' \^`aZXe QPaaUY-bU\_U`Pbc`l1 R P`ZbXgUaZXe Db`XfPbU[l]l1U ]U\ ZPZ ]P ^QlbZ]^RU]]^\ S`c]bU \^`aZXU 0`SP-`PWRXRP}^bao 
[UTo]l1e bU[, ad^`\X`^RPR-a^WTP}^bR ̂ W\^)Z]^abla ^e`P]U]Xo ]Pe ]XW\lb.[-

R \^`aZXU ^aPTZX.X _^S`UQU]]l1e R acQPm`P[l]lbe 1_'{eao 3. }ablUR^Y ca[^RXoe [UT ^Q`PWcUbao T^]]lbY R bUgU]XU WX_{l{ R cabloe _`^fUaa \^)Z]^ _^ZPWPbl] P ]1`X-mb^b a^R`U_bU]]l1e R_PTP}^1fXe [[o ca[^RXY R \^`o `UZ, a X]bU}{aXR]l1\ _`X[XR^-^b[XR]l]_{X oR[U-
b^`^aX__`UTabPR[ob^ba ^Q^Y \U`U abP\ce. ?bP\ceX ^Q`PW^RP]Xo ]||o\X. \4^`aZPo R^TP, ̂ e[P'(TU]]Po bU\_U`Pbc`lb T^ [.5-|.R ]X-'?  

_`^Xae^)ZTU]XX, ablbU ^Q`PW^RP]Xo )ZU ]c[o' Re^To TX]P\XgUaZ^S^ d^`hbX`cb^ibb-R R^ R`U\o _`X[XRP, cablU ^e[P)<TPUb `UZX ZP\]X X
aX[ ae(PbXoR^WTUYabRXXo  R RUb`^R^S^ Uao _`UT\Ubl{ T`cSXU ]P `PWRXb'|o `UWc[lbPbU 1(^STP R^ T]U R`U\o 0b[XRP `UZX. ]PT mbX\X

S[cQX]Pe \^`o, ]UQP]ZPe X _`X _`UT\UbP\X \^`aZ^S^[ lTP ]P ^b\U[oe, _`^bUZPUb `XdPe _`Ua]Po R^TP R^Z`cS ]Xe ^Q`PWcUbao`UZX, 
\. b^`^aXablbY[ UT, _^_PTPo20 |{[PRc.bXY [UTo]Po S1`URl11_P}^iXe ^Qlb]]^ Z^`ZP' R WPRXaX\^abX ̂b \Uab]l1e X[X ZPe<TlbYca[^RXY 

a\U`WPUbaoa  ^aPTZP\X']P \U[Z^R^T]l1U \^`o' Xa!{UWP}^iPo' T^]]l1\X X[X )ZU _^abU_U]]^ `PW cgPabZX ]P`PabPb^iPo.

_`UR`PiPUbao R abP\ceX. abP_}}{W abP]^RXbao X ]U_^TRX)Z]l1\ Rlbb_UaZPWP]]^S^ !|b^ [[X]P a[UTcUb, R 3^]U `PWRXbXoT ^]]l1e
\ X Rl1a^-h.{X`X]P ^b 20 3500 [lT^R, \,1ce ^b 4750 \' P mb^ XW\U]oUbao 50 S[cQX]l] T^ T^ ]UaZ^[lZXe - T^ \Ub`^R' TUa'1.!.Z^R a aP\^S^ ]P-

\{P[P 'bP [Ub]US^ aU-R bUgU]XU _`fUaaP ^b 3 20 \ 1^[lb_X]abR^ abP\ce \^`aZXe T^ [152]. ^aPTZ^R - d^`\X`^RP]1bo \^)ZUb _`XacbabR^_
RPbl X \]^S^[Ub]XU. [UT. ]Xe Rab`UgP}^bao W^]P ]^ a`UTX [P]-`PW`c1_P}^bao, 

Ua[X ac-]^ 1[Xo]XU ]l]e _^T abP\ceP\X ]Ub' _^ bU\_U`Pbc`]^\c [lTP ]P T^]]^S^ acQPZRP[l]l]U \^`aZXU `Ue(X\c ^aPTZX \^)Z-
(_`X ]^ Xe b^[-[lT^R {b^ ]P S`P]XfU \]^S^[Ub]Xe Xa_^[lWco bU\_U`Pbc`P\ ]1Xbl \PbU`XP[l| `Paa\^b`Ubl, PRb^`^R' 1|`UT-`PW[X{{]lbe -? (Xb^]labPR[U}1]lbU XW\U]o[Pal ^b D.3. bUgU]XU S^TP 0`m 3 \)' Z^b^`PoR  _^ZPWP]^' gb^ iX]U -2.4 [22].3TUal Ra_[lbRPb^iXY T^]-

]lbY [UT Sb`^-X 1_cSP (R]cb`SbR^T]lbY 1957 (P_`U[l 1953 ^aPTZX \^Scb S.) S.) '?  [UT) [230]' T^]]l1U T^ ]P _^RU`e]^abl -3.3 T^abPR[o}^b 
\^`o R\{U`WPbl _^S`c)ZU]]^S^ ^b[^)ZU]Xo gPabl [UTo]^S^ \PaaXRP T^]]l]U X RWRU1_U]]l1U X a^e`P]obl ]P]^al1' Z^b^`l{U RZ[1^gP-
}^bao R [UTo]^Y \^`-_^Z`^R. S`c]b. [lTl1 Rl1_PeXRP]^b _[PRcgXU 0 \Pab[bPQU !{`X ^Q`PW^RP]XXa bP\ce mbXe_ `^]{Uaa^R \^)Z]^ acTXbl

11b^ _^ b^\c' R ^bTU[l]l]U gPabXg]^ _^S`U_aZ^U X \^Scb S^Tl1 ]P S[cQX]Pe R \Ub`^R [UT \^`o 1^d^`bP a^TU`e(!1.1.T^ T]^ TUaobZX 
|!!! fW/6f: \U[Z^WU`]Xablbe QPblao. _`XR^TXbl Z WPe^`^]U]X}^]P]^a^', 0]P[^SXg]l1U _`^fUaal{ \^Scb Y* .',',".!"' , ' 'Qi"U _^Z`^RU '"_To]^\ QU`US^R R\PaaXR^R [lTP 0[oaZX _[PRcgXe X Z`c_]l1e Q^[UU PYaQU`S^R gU\ ]P c _^`oT^b( _`UR^ae^- d^`\X`^RP]X}^ 

Z^[X11UabR^ TXb \X]U`P[l]^S^ \^`aZXe \PbU`XP[P, ]Ub ]XZPZ^Y ]U^Qe^TX\^abX ^aPTZPe,[ [`X mb^\ _^abPR[oU\^S^ R \^`U `PW`PQP-
[UTo]lbU 'Sl]b]Pbl Z`XabP[[l| ac-`UZP\X. )1UT]XZX _`X ^Q`PW^RP]XX _^Z`^R]l1e ^[UTU]U]XY. \^TU[b4 S`P]TX^W]l1e [lT^R T^]]lbe T^-

R^[l]^ W]PgXbU[{,]^ _`^]XZP}^b R`U_R \^`aZXU ^ab`^RPeX  R ]Pab^oiUU ]P ]UZ^b^`l1e P`ZbXgUaZXe ^aPTb<X. iUabRc}^b 1abl`l{e[l1U 
^TX] ac_{UabRU]]lbY ^S`P]X11XRPb^iXY _bo. \^S-"[^Rc[]ZX'', STU Qlb PYaQU`SX !ce<]lb b^[lZ^ UabUabRU]]lbU R^W\^)<]^abX dPZb^`, ]PZ^-
_[U]Xo [lT^R: gU_b T^]]l]e Q^[lb_U [X \PaaP [lTP, bU\ ^aUabl ]P Q^[l-T^]]^S^ T]^.
_]U US^ _^TjU\]Po aX[P. !^ ]UW]PgXbU[l]l1U WPe^`^]U]Xo[ lT^R R \^`-_`^a[^YZX @Paa\^b`U]]l1U Rl1|_U \UeP]XW\l1 T^]]lbe
[lT^R, P bU\ Q^[UU ]UQ^[lb_XU aZ^_[U]Xo aZb{e ^aPT^g]^-X UTX]Xg]l1U gb^ aciUabR^RP]XU [lTP ZPZ ^aPTZPe_ ^ZPWl1RP}^b, `PaaUo]]l1U
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S^ \PbU`XP[P 2.6. D^@\X@^R0]XR[ lT0]U b^[lZ^ ]U _`^bXR^`UgX.1.\^`aZ^\c P`ZbX1bUaZ^-
}'1c Z`X^[X'1'^SU]UWc, P ]P_`^bXR' cS[RR^T^@^T^RRl1bUZPUb XW _@X ]US^. 1 a[c.1219 3."'- T1S030fXX 

[UT]XZ^RlbY [UT Rlbabc_PUb ZPZ aUTX\U]b^SU]UWP`^]U]Xo dPZb^` 
]P W]PgXbU[l]^Y[{`X]X]^Y [UT'1]lbe QcS`^R X ZPZ ^Ql1g]l1Y ^aPT^g]l1Y \PbU`XP[. Ra[X [UT _U`UZ`l1RPb^']'S[c- d^`\X`^RP]b,1o 

_^ W^-S[cQX]U \^>ZUb oR[o'!lao WP[U>ZUY Q^Z^R^T]lbU ̂aPTZX, b^ R ]Xe TUSPWPfXo QcTcb _`^Xae^TXbl cS[UR^T^`^T^R ^Qlbg]lbU TXPSU-
^e[P>Z-]P\ 11^a1(^[lZc _`^1{Uaam b^ba ̂ _`^R^)ZTPUbao ]Ubb'1gUaZXU _`^fUaal]' aR^YabRU]]l!U TUab`cZfXX, bX_c ^b[^;ZU]XY.TP]]^\c 

S^`]lbe Rl1e^TU SPWP] P _^RU`e]^abl X US^ ?^ _^`^T _`X Uabl aP\ _^_PTP]Xo ^aPT^g]^S^ [lTP R \^`aZXU TU]XU\ `Pa-b^[|fXdPZb 
U|fU ]U bhX`U]XX oR[oUbao _^ZPWPbU[U\ _`^\U`WP]Xo X [113].\U`W-d^`\X`^RP]1{o 

(R R |{U]^`-[l1e 1 Rl{_^[]U]Xo SU^dXWX.{UaZXXe  Qc`^Rlbe _^`^T e^TU ^QbfUbb`X]ob^l,1 _^]X\P]XX). `PQ^b 
\,b Rl]oR[U]l1 e^[\^^Q-1^W\^>Z]^abl aZ^\ \^`U ]P S[cQX]Pe \^`o 50-60 Ql][X aciUabR^RP]Xo \Paa!1R^R [b,TP R ]UZ^]a^[X]{X`0-

RP]]l]e R \^`aZXe 17 \ X ^a]^RP]XX ^aPTZPe oR[oUbao _^T]obXo Rlba^b^Y ^gU]l RP>Z]^Y T^X _^ZP TXP\Ub`^\ U11{U ]U T^ `PW]l1U `U_
:_U]]^Y _`^Q[U\^Y QcS`lbP`ZbXgUaZ^S^ 100 \ !P`oTc a Z`c_]l1\X QcS`P\X _`^a\Pb`XRP}^bao \^`aZ^S â UTX\U]b^SU]UWP. [235]. 
1 SU^Z`X^[^SXX ̂]P \U]l1_Xe X WP`^)ZTP}^iXUao.b^[lZ^ a _^WXfXY bU_[^^Q- TPe(U `Paa\Pb`XRPUbao `PW}'{U`^R 
\U]P. R\UabU a bU\ S[cQX]^YWTUal _`^Qc`U]P aZRP)ZX]P Uabl U_{U \]^S^ ]U`Uh1U]]l{e !P ^T]^\ XWQ cS`^RQ lb[P R^_`0a^R'

!|b^ aRoWP]]l1e a 1\{^`aZXe ]]^WR^[X[^^aPTZ^R. 100 a RTPR[!{RPU\^S^ _`^Q^^bQ^`]XZP, 1`PTXfSb^]]^ \ _^\^1fl}^ TXPSU]UW^\ agXb2]Ub_
11b^ ao' [UT R ^aPT^g]l1e b^[iPe Z^]aU`R`1`cUb _`^fUaalb 1007^ b^[iP _`UTabPR['1[P a\Ual11^[cgXbl _^gbX ZU!]P. 1aZ`lbbPo T],{PSU]U*

WP'_ `UZ`P11{PUb )b<XW]UTUobU[l1{^abl \^`aZXe ^`SP]XW\^R. S[X]l1 X |h[X`^R [lTP. 0Q"b,U\,1]Po [lTS1ab^abl1 _[PabXg]^-\U`W[^Y `Pa_
a\^b`U]]^\ Rl{1]1U a[c(1PU aciUabR^RP]1{U \ 10-30%,[lTP ]U _`U1(`:11fPUb ]P S[cQX]U 60 \ a^abPR[oUb4 0-70%,60-90 T^ - 
b]`^bUZP]XU _`^fUaa^R \4^`a[<XU .0 QX^fU]^Wlb _`^T^[)ZP- _^ XW\U]o[Pa}, 0b TX:1SU]UWP. \ 5-15|^.[Uh,b_U`Pbc`P 90-100 T^`!1W`UWc -] - 
!^b ac1b{UabR^RPbl. }{UT R mb^\ a[c(1PU oR[oUbao ̂ T]'1\ S[cQSb]U.}1WZ ^\,{11^]U]- S`PTXU]b^0.{ Sb^ a ]UQ^[lbhX\ _^[^e(XbU[l]l{_.{ "a, -1.5 

(e^bo b^R X a_UfXdX.bUaZX\) ^aPTZ^];1Z^_[U]Xo. RQ.bbXWbbQ cS`P ]P Rl1`^Rl{U]_1b^`Pob aZRP>ZX]P Ql:[P _`^Qc`U]P 
23 RaZ`l1b1' \U[ZXU aRUb[^-S[cQX]lb \ Qlb[X ]^Y _^RU`e]^abX. [^ 

!1`^\U`WP]XU bP[XZ^R b^`dP, _`^a[^YZX X [X]W^gZXR S]UWTP acQP_<RP[l]l!e aU`l]U b1UaZX' RZ[}^gP}^iXU ca[^RXoe
* a \PaaXR]^Y Z`X^bUZ-22 \U`W[l1U _UaZX P ]P S[cQX]U \ ac_UaX' ?ch1UabRcUb _`X]1]X_XP[l]Po R^W\^)Z]^ab], ]U b^[lZ^ a^e`P-

abc`^Y.]U]Xo \U`W[lbe _^`^T_ ^T R^TP\X P`ZbX({UaZXe \^`UY' _`^_,|U`_]^ 1 RU`e]UYS[X]P. S[cQX]lb 50 \ WP[USP[P |1hb<U _^ T^ `PW`UWc WP]XU ̂ QR^T]U]]l1e bP[l1e ^aPTZ^R̂ _`Ua]U]]l{e [PSc]' ^WU`,_ ̂ T-
1{PabX Z`X^bUZabc`P; aS^`XW^]bP[l]^-a[^XabPo UU ]PQ[b^TPUbao bP[XZ^R, WPb^_[U]]b,]e _`X _^T]obXX \^`o. `ca[^Rl1e ?U_c`^R]o ^`XU]bX__`X^Q`UbP1}^ba cQRU`bXZP[l]c}^ S[cQX]^Y h[X`l1 [lTP RU`^P\U`XZP]aZX\X Xaa[UT^RPbU[o\X ]P _bU[ldU \^`o 1^d^`bP

1(^[X'[U-P']'PZaXb^RPo. 1 X]bU`RP[U34-50 \ Z`X^bUZabc`P `^RZc. ]P S[cQX]U 454R \ ^Q]P`ce<U]lb ^Q`PW^R:1]XoP, ]P[^S],bg]l1U 1.XT{-
_`Ua]l;Yb abUZ[^RXT]lbY.abR [̂ lTP WTUal 50-707^. [|UT T0abXSPUb R^W]XZP1^h{X\ ||`X _`^\U`WP]XX_ ^T^WU`]1'1e bP-`^[PZZ^[XbP\, 

R X]bU`RP[U[lTP, ^b^Q`P]]lbY 0]P[XW R^Tl{ XW1 {][X`^R^S^ [XZ^R 3bX ^Q`PW^RP]b,bo X\U[X Z^]ca^^Q`PW]lbe [453]. QcS-d^`\c !{b^ a^abPR4W45 X\,1UUb e[^`11T]^-]Pb`XURlbY \, _^ZPWP[' ^]P 300 \ R _^_U`Ug]XZU X 30 \ Rlba^b^Y T0 X Qlb[X X]bU`S1`U1'X_`^R 
e[^` (b<PbX^]^R ]PXQ^[UU _`UTabPR[U] 1P*677^, a`UTX P]X^]^R -ZPZ _X]S^.`^RP]l1 

ZU`_S/[. [[`X XWR[UgU]XX (P`aZ^\ 83%) ^Qh1UY \X]U`P[XWPfXX 0.805 _`S[ 1 X 1P`U]fUR^\ \^`oe Rab`U11U]l1 QcS`lb Z^]ca^^Q-
SP_]P W]PgXbU[l]l{\ [UT gb^ Qlb[^ ^Qca[^R[U]^ Rlba^b^Y ̂ b 3-5 ]2 \' `Pab`UaZXRP[ao, _^_U`U({]XZ R ̂ a]^RP]XX`PW]^Y T^ d^`\lb 

Z Rl{_W^Rb,1TU[U]XU\. aZRPe<X]l1 _`XRU[^ Qc`U]XU |20-140 \. {^[\lb ^Q`PWcb Ŝb̀ c__l1' [P[l]UYb_UU \U)ZTc Z^b^`l{-`Paab^o]XU 
(P`ab<^hb Q`^ac a S[cQX]lb 50 \. 1lba^bP SPW^R^To] âY\ UaX \X 300*400 T^a-\ X Q^[UU d^]bP]P \^`U ^]X [2W41.R `Pa_`^ab`P]U]l1

R^Tl|bXSP[P acT]P' ]P b1^RU`e]^abX S[cQX]lb 10 \ ^b]^aXbU[l]^ _P[cQlb 150 hb' R }^S^-R^ab^.b]^Y T^ gPabX 1P`U]S1URP 50-70 \.
]10oR].1[^al \{ R _^_U`U([]XZU.80*100 DTX] XWb PZ11e Qc`[oiUU _ob]^ QcS`^RR lba^b^Y 12 ]Pe^Tob[fXYao _[, _^T R^T^b? T^abXS|_UU 

]P 0]^ R^Tl1 X _UaZP. |1`X me^[^bbb-S[cQX]U _`UTabPR[o[^ a^Q^Ya \Ual SPWP' 50 \, Qlb[ _`^Qc`U] aZRP>b<X]^Y. 1c`U]XU 11^ZPWP[^'
(1b^ b^[h{U]U_^a`UTabRU]]^ aZRP)ZX]l1 R R^To]^Y gU`UW 1 R b^gZU _^T 4 X 0 a[^U\ S[X]Xab^S^ eXTZ^S^ X[P b^[]fX- `^1]P]XX T]UY 
]^Y S'SbcQX]^Y ^b(^[^30 a\ ]Pe^TXbao gXablbY SPW^RlbY _`Ua]l[Y 64 \ ]PQ[b^TP[ao [UT RaZ`l1.S^Y \^b[1]^ablS^ TXP\U'1'`^\ d^]bP] 
25 \ ]0 \ X Rlba^b^Y4 0 \.|234|.
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{{4W[^e<U]]lbU S11.9_^WR^[X[X PRb^`P\ _`UTh^[^)Z14[1' dPZblb 
_ ^Q`PW^RP]XU WP[UeUY_ `Ua]l{e [lT^R X [lTXabl1e _^`^T ̂ Qca[^R-

[U]^ a^_`^R^VTP}^iUYao TUSPWPfXUY' ^e[P>ZTU]XU\ S^`]l1e _^`^T
WPa (bUb (0`^aaU[l]^S^ SPW^R mddUZbP).`Pa1hX`U]Xo 

2'7. ^a^1R][{^abX ab@^1[{Xo_ _@RXg]^Y
^ Z!0]Xg Ra Z^ Y Z@X ̂ [Xb^ 3 ^ ]l!

1 0`ZbX]UaZ^\ QPaaUY]Ua d^`\X`^RP[Pal X ac-T[XbU[l]^ 
_`X`^T]Po aXabU\P a ^b`XfPbU[l]l1\X iUabRcUb bU\_U`Pbc`P\X

a`UTl1. D^`\X`^RP]XU _`X`^T]^Y aXabU\l] ^Qca[^R[U]^TP]]^Y 
_^[^)ZU]XU\ 0`ZbX.bUaZ^S^ fX`Zc\_^[o`]l}\ ^ZUP]P X ^S`P]X-

gU]]^Y aRoWl}^ a ^ZUP]P\X. 1 ]P bU``X-T`cSX\X fU[^\ TP]]^Y 
.,.! 1.: b^`XX bU_[^R^Y _^b^Z] P_`PR[U] ]Xe(U[U>ZPiXe ^b R^T]lbe a[^-

1::;-;! 
UR Z _^RU`e]^abX X R Pb\^adU`c 1 ^Q[PabX TP[UU |112]. `Pa_`^-
ab`P]U]Xo R^T]l|e \Paa a ^b`XfPbU[l]^Y bU\_U`Pbc`^Y T^]]lbU
^aPTZX bPZ )<U ]Pe^Tobao R _^[U ^b`XfPbU[l]l1e bU\_U`Pbc`. [P-
ZX\ ^Q`PW^\' X\U]]^ ^a^QlbY aciUabR^RP]Xo 0`ZbX]U-`U>ZX\ 
aZ^S^̂ ZUP]P ̂ QUa_UgXRPUb X ]PZ^_[U_T[XbU[l]^U cab^Y.bXR^U 
]XU ^aPT^!{]l{e b^[i R ^b`XfPbU[l]l1e bU\_U`Pbc`'ca[^RXoe 
Z^b^`Po Rl|TU[oUbao ZPZ ̂ Q[Pabl acQPZRP[l]^S^ ̂ {<UP]XgUaZ^S^ h h
Z`X^[Xb^SU]UWP. 9Pabl ^Q[PabX, ]X ]U _^TRU`SPR-TP]]^Y `PWc 
b_UYao R]U1]]]U\c ^e[P>ZTU]X}^, R^W]XZP}^iU\c WPa gUb a\U`WP- _-;

1.."1i]Xo _`X_PY]^S^ [lTP a X[X R^WTUYabRXo acQPm`P[l]lbeT]^\ 
\U`W[l!e _^`^T a ]XWZX\X ^b`XfPbU[l]l1\X bU\_U`Pbc`P\X' \l{
Rl]TU[oU\ ZPZ 11 ]2W^]c _U`RXg]^S^ ̂ ZUP]XgUaZ^S Ẑ ̀ X^[Xb^SU]UWP. 1 h|1U`RX]]lbY ^ZUP]XgUaZXY Z`X^[Xb^SU]UW aRoWP]a  ]PZ^_[U]XU\
X acQPZRP[l]l1e ^aPT^g]l|e b^[i _`X ^b`XfP-d^`\X`^RP]XU\ @fa. 1. [{`X]S1X_XP[l]Po aeU\P ab`^U]Xo ̂ Q[PabX _U`RXg]^S^ ̂ ZUP]X1|U-
bU[l]^Y bU\_U`Pbc`U, ^Qca[^R[U]]^Y b^[lZ^ bU_[^^Q\U]^\ a a1<^S^ Z`X^[Xb^SUS{UWP

'bb`U^Q`PW^RP]X'|\X _ \^`aZX\X R^TP\X' 1 [lTlb, aRoWP]]l]U a acQ:bZRP[b,]lbe1 W^]U_ U`RXg]^S^ ̂ ZUP]XgUaZ^S^ Z`X^[Xb^_ f!|PSU]UbXgUaZX\X 
_ ^aPTZ^R; 2 [lTlb ]P RWPX\^TUYabRXo\ ̂ `aZXe X Z^]bX]U]bP[l]l1e R^T;SU]UWP \^>Z]^ Rl1TU[Xbl cgPabZPe S`c__l1 Z`X^SU]]l1e _`^fUaa^RTRU 

_ * _ _] [b'Tlb ]P (_^S`UQU]]lbU) XabU1|U]Xo SPW^R4;  ^aPT^!1]l|U [lTl[; 5 bU-cgPabZPe (`Xa. 1).
__]1^R^U Sb R^WTUYabRX]UP  _^S`UQU]]l|U \U`W[l!U _^`^Tlb; 6 dXWXZ^_eX\XgUaZ^U [[U`RPo S`c__P aRoWP]P a Z`PURl1h1X gPabo\X X W^]l1 ^b`P)ZPUb * [l'{l1 _`^\U`W1[Xe bP[XZ^R;7 ^b`XfPbU[l]^-bU\_U`Pbc`]l!U ]UZ^]a^[XTX`^-

a_UfXdXZc UU RWPX\^TUYabRXo _ * _ a R]Ubh]UY a`UT^Y.1 (`PURl:U RP]]lbU gPabX ^aPTZ11;8  [lTlb; 9 \}1^S^[Ub]U\U`3.fl1U _^`^Tl1; 10 [lTlb, ^Q_T^]]lbU 
_ ^Q[PabX Z`X^[Xb^SU]UWP _`X SPW^SXT`Pb^R] ;]  ]1])Z]oo S`P]X11P Z`X^[Xb^W^]l|;R acQPZRP[l]l1e \^`aZXe b^[iPe R aR^}^ `PWc|^_{XUao `PW[^)<U]XX 

* /2 ^aPTZX a _^[^>ZXbU[l]l|}.{X bU\_U`Pbc`P\X^gU`UTl _^T`PWTU[o}^bao:

]P W^]cZ ^]bPZbP \^`aZXe R^T X ^aPT^g]l1e b^[]f. ]UU- ![o 
eP`PZbU`]l1 S`c__l1 _`^fUaa^R' aRoWP]]l1e a T^]-d^`\X`^RP]XU\ ]P W^]c Z^]bPZbP ̂ b`XfPbU[l]^-bU\_U`Pbc`]l{e \^`aZXe- ]l]e X ^aPT^g]l1e [lT^R;

R^/{ a bP[l1\X ^aPTZP\X. _`^Xae^TXbR  b^\ Z^STP\ ^`-3b^ a[cgPU, 
]P W^]c Z^]bPZbP ̂ ZUP]XgUaZ^S^ X Z^]bX]U]bP[l]^S^ aUTX-- aZXU R^Tl1 R b`P]aS`UaaXX _U`UZ`l!RP}^b b^[iX _`U-`UWc[lbPbU \U]b^SU]UWP. 3TUal S`c__P _`^fUaa^R, aRoWP]]Po a`PWRXRPUbao a]^R^T]l1e ^aPTZ^R'_ ^a[UT]XU \^Scb _`^\U`WPbl a ^Q`PW^RP]XU\

[lT^^Q`PW^RP]XU\ _`X WPa^[U]]l{e \^`a1(Xe ^aPT-`Pa_`Ua]U]XX [^1(P[l]lbe [lTXabl1e \PaaXR^R.
Z^R Z^]bX]U]bP[l]l{\X _`Ua]l1\X R^TP\X. 1b^`Po S`c_]1P Z`X^SU]]l1e ^Qca[^R[U]]l1e _`^fUaa^R, `PWRX-
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bXU\ aP\^Y ^aPT^g]^Y b^[iX' _`Xc`^1bU]P Z R]cb`U]]X\ gPabo\ e^TU _`UT1_UabR^RPR1_US^ 8 T^Z`X^SU]]^S T̂ XPSU]UWP. fU[^\,!! W^]lb _U`RXg]^S^ ̂ ZUP]XgUaZ^S^ Z`X^[Xb^SU]UWP. 1 _U`Rcb^ ̂ ]U- _^Te^TZ  Z`X^[Xb^SU]UWc _^[]^ ^eRPbl1RP-TP]]lbY T^abPb^g]^ 
mb Ẑ ̂ \_[UZa `UTl _`U^Q`PW^RP]XY - dXWXZ^-eX\XgUaZXe ^aPT- Ub Ra{^ a^R^Zc_]^abl Z`X^SU]]l!e _`^fUaa^R' eP`PZbU`]l1e T[oZ^R' aRoWP]]l1e a Xe 1 TXPSU]UW^\. \U]oUbao a^ab^'b]XU`UWc[lbPbU Z^]bX]U]bP[l]^Y Z`X^[Xb^W^]lb' RZ[}^gPo X acQPZRP[l]lbU X

^aPTZ^R X _^`^Rl1e R^T, a^WTP}^bao _^b^ZX aUTX\U]bPfX^]]l1e R^T, acQPm`P[l]l1U 1\UabU a bU\, a[UTcUb ̂ Q`PbXbl R]X\P-ca[^RXo. ^Q`PWcb^bao R a_[^1_]^abX ̂ aPT^g]lbe `P3`l1Rl1 b^[i X 1h1U ]XU ]P a[UTc{^iXU T`. ^Qab^obU[labRP.
^T]P S`c__P _`^1{Uaa^R aRoWP]P a X _`U^Q`PW^RP-d^`_bX`^RP]XU\ 1^-_U`Rlbe, _`X b1^Te^TUX W ̂ Q[PabX Z`X^-TP]]^\ `PWRXbXo ]XU\ SPW^Rl|e SXT`Pb^R. !{UTPR]^ ^Q]P`ce<U]P S`c__P _`^fUaa^R'[Xb^SU]UWP Rl]RUTU]P bPZPo US â ciUabRU]]Po a^abP-dPZbX]UaZX aRoWP]]Po a Rl{e^TP\X SP3^R ]P P`ZbX1bUaZXe \^`UY. T]U 0]P, RU`^_ R[ob^iPo ZPZ acQPZRP[l]lbY aUTX\U]b^SU]UW. 1 mb^\ a[cgPU

ob]^, QcTUb X\Ubl [^ZP[l]c}^ _`Xc`^gU]]^abl Z W^]P\ R [X1_l ]UW]PgXbU[l]Po acQPZRP[l]l1e _`^\U`WP}^-gPabl ^aPTZ^R' cWZX\ 
_`UTU[Pe SPW^Rl1e \Uab^`^o<TU]XY. R \UabPe a\U`WP]Xo [lTP a RZ[}^gPUbao Z`X^[Xb^W^-R iXe T]^\' 1aU RlbbhU`Paa\^b`U]]l]U [UTo]l1U ^Q`PW^RP]Xo eP`Pb(bU`XWc- ]c. 1^[UU S[cQ^Z^R^T]l1U ̂ aPTZXZ `X^SU]UW^\] U WPb`PSXRP}^b_

}^bao bU\' gb^ Xe ]U aRoWP]^ a d^`\X`^RP]XU ao. @Paa\^b`U]]Po _^WXfXoR _^[]U a_`PRUT[XRP _`Ua]^R^T-dPZb^`^Y,,_`^\U`- T[o 
WP]\|o", ̂ _`UTU[oU\l1\ R]U1_]X\ Xab^g]XZ^\ ̂ e[Pe(TU]Xo, b.U. ]U- ]l1e R^T^U\^RS' TU bU\_U`Pbc`P ^aPTZ^RX \UUb _^[^>ZXbU[l]l|U
_^a`UTabRU]]l]\ bU_[^^Q\U]^\ a Pb\^adU`^Y. -}1lT^^Q`PW^RP]XU W]PgU]Xo' X ^]X ]U Re^Tob R Z`X^adU`c ]PgP[P _`^\U`WP]Xo.T^ R b^[iU acQPZRP[l]l1e ^aPTZ^R _`^Xae^TXb WPa gUb R]cb`U]]Xe 1 _^[o`]lbe QPaaUY]Pe aUTX\U]b^SU]UWX  Z`X^SU]UWgP ab^ _`^bU-
_`XgX]' ^Qca[^R[U]]lbe ^a^QU]]^abo\X ^Q[PabY \^`-`PWRXbXo ZP}^b ̂ T]^R`U\U]]^'

acQPZRP[l]^S^ _^[o`]^S^ aUTX\U]b^SU]UWP X !59S^ TXPSU]UWP 1^-Rb^`lbe' _`X _U`RXg]^\ Z`X^TXPSU]UWRU  ZPgUabRUR UTciU-
!Ua\^b`o ]P [360]. ^b`XfPbU[l]c}^ bU\_U`Pbc`c X _`XacbabRXU S^ _`^\U`WP]XU. 1^ Uabl _`^fUaa R]Ub_]XYdPZb^`P cZPWl1RPUbao [lTP R \^`aZXe acQPZRP[l]l1e ^aPT^({]l{e b^[iPe _`^Xae^TXb PZ- _^ Z "^QiU\c ^b]^1_U]X}^ acQPZRP[l]l1e ^aPTZ^R.TXPSU]UWc'' bXR]Po )ZX3]UTUobU[l]^abl' QX^fU-`PWRXRP}^bao `PW]^^Q`PW]l]U 1 "^Q-a[cgPU ]U X\UUb W]PgU]Xo' _^TRU`S[Xal [X ^aPTZX TP]]^\ 

]^Wl1' _`^Xae^TXb X]bU]aXR]^U SPW^Rl{TU[U]XU. X[X ]Ub. 1Pe<]^ b^, gb^ Z`X^SU]]^U R^WTUYabRXUiU\c TXPSU]UWc'' 0a^QU]]^abX ab`^U]Xo acQPZRP[l]^Y ^ZUP]XgUaZ^Y Z`X^[X- oR[oUbao Rb^`Xg]l{\ _^ ̂ b]^1_U]Xb^ Z ad^`\X`^RPRbhUYao ^aPT^(1-
b^W^]l] ]U R aciUabRcb^iXU cZ[PTl1RP}^bao _`UTabPR[U]Xo ̂  Z`X^- ]^Y b^[iU. 1PZ^Y _^Te^T bPZ)ZU a_`PRUT[XR, Ua[X ^aPTZX ̂ b[PSP-
[Xb^SU]UWU' _^mb^\c Z`PbZ^ ]UZ^b^`l1U, ]PXQ^[UU `Paa\^b`X\ ac- }^bao R _`Ua]^R^T]^\ QPaaUY]U. 1 _`X ^aPTZ^RR fU[^\, TXPSU]UWU 

gU`bl1 iUabRU]]l1U Z`X^SU]]^S^ [Xb^SU]UWP ZPZ aP\^ab^obU[l]^- R^T]l1e QPaaUY]Pe _`^Xae^TXb X dXWXb<^_eX\X(bUaZ^U dXWXZ^-\U-S^ bX_P R |291'2921..|1Xb^SU]UW X Z`X^[Xb^SU]UW' fU[^\ R gPab]^- eP]XgUaZ^U 1a[X a`UTP X\UUb ̂ b`XfPbU[l]c}^c`PR]^RU1_XRP]XU. abX' RZ[}^gPUb R aUQo RaU _`^fUaal1 mZW^SU]]^S^ _^`^T^^Q`PW^RP_bU\_U`Pbc`c, b^ [b^QlbU XW\U]U]Xo (c_[^b]U]XU' aR^Q^T-^b)ZPbXU 
]Xo _^T aUTX\U]b^SU]UWP, TUYabRXU\ X RlbRUb`XRP]Xo.TXPSU]UWP ]^Y X \XS`PfXo aRoWP]]^YR ^Tl|, aX]U`UWXa,a RoWP]]lbY a `PW`l]-|1^aZ^[lZc ]Pa X]bU`UacUb acQPZRP[l]lbY Z`X^[Xb^SU"!', ,, R^\ a_[^1h]^abX b^[iX, _`U^Q`PW^RP]XU_ ̂ `^Rl{e R^T X \^-T`.) '' _U`UgXa[U]]l1e a^abPR[o}^iXe ]PXQ^[lb_c}^ RP)Z]^abl _`UTabPR- Scb _`XRUabX Z a^WTP]Xb^ _`X Z^b^`l1e _`^Xae^TXb ca[^RXY' d^`-[oUb aUTX\U]b^SU]UW X TXPSU]UW. \X`^RP]X}^ Z`XabP[[^R [lTP' 3^]P _U`RXg]^S^ ̂ ZUP]XgUaZ^S^

?^S[Pa]^ 0.}4. |[^_^Rc Z`X^TXPSU]UW |292), Uabl T[XbU[l]^U Z`X^[Xb^SU]UWP eP`PZbU`XWcUbaob U\' gb^ [UT R b^[iU \^`aZXe
]U^Q`PbX\^U _`^\U`WP]XU R[P>]<]l|e ^aPTZ^R a ^Q`PW^RP]XU\ R ^aPTZ^R \^)b(Ub X a^e`P]oblao b^[lZ^ WPa gUbd^`\X`^RPblao ]Xe [lTP ZPZ Pcb^SU]]^S^ \X]U`P[P. |1`X mb^\Z `X^TXPSU]UW m]U`SUbXgUaZ^S^ a^ab^o]Xoa P\^S^ S`c]b^R^S \̂ PaaXRP, _^TTU`_
\^e<Ub _`^oR[oblao R ZPgUabRU _U`RX!1]^S^ Z^STPTXPSU]UWP' e<XRPU\^S^ bU_[^^Q\U]^\ a b^[iUY ^b`XfPbU[l]^-bU\_U`Pbc`-
_`^\U`WP}^b ̂ aPTZX' ]U _^TRU`SPR1_XUao 0 \^-TXPSU]UWc. ]l{e `P]UU \^`aZXe R^T.
eUb Rl1abc_Pbl ZPb< _`^fUaa Rb^`Xg]^S^' ]P[^>ZU]]^S^ TXPSU]U- [[`X ^_`UTU[U]XX Sb`^11Uaa^R a^^b]^1hU]Xo d^`\X`^RP]XoWP'Z ^STP _`^\U`WP}^b _^`^Tl1' _^TRU`S|_XUao ̂ QSfU_`P]UU c>ZU ^aPTZ^R X Xe _`^\U`WP]Xo Xa_^[lWc}^bao m_XSU]UWX _^]obXo 
\c ]^ ]U TXPSU]UWc, aX[l]^ X a^e`P]o}^iXU c_[^b]U]]lbU aX]SU]UW \U`W[l1e _^`^T. SU^Z`X^-3b^ ̂ a]^R^_^[PSP}^i\1U `l1e- T[o [^aRoWP]]c}^ R^Tc. 1^ Rb^`^\ a[cgPU _`^Xae^TXb _`X^abP]^RZP [^SXX _^]obXo' bPZ ZPZ ̂ ]X _^[^)1(U]l1 R _`UTabPR[U]Xb'1^a]^Rc 
^Qlbg]^S^ _^`^Tl| TXPSU]UWP a R^W]XZ]^RU]XU\ R ]UY ]0Rl]e ^Q ̂ QiXe WPZ^]^\U`]^aboe \U`W[l1e _^`^T Xd^`\X`^RP]Xo Z`X^TXPSU]UbXgUaZXe _`^fUaa^R, !{U`bl1 bUZabc`]l]U Z^b0`l1e _`^Xae^ToiXe _`X mb^\ _`^fUaaPe. @Paa\^b`U]]l{U _`X\U`l!
]PZ[PTl1RP}^bao ]P bUZabc`]l{U _`X3]PZX, R^W]XZ1_XU R aRXTUbU[labRcb^b `P]UU ^ b^\' ]b^ S[cQ^Z^R^T]l1U ^aPTZX P`ZbXgUaZXe
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\^`UY QPaaUY]P a^-]U \^Scb Qlbbl ^b]UaU]l| Z Rl1TU[oU\l{\ \U`U ^b QU`USPX  R _^ ]Pab^oiUU R`U- cRU[XgU]XXS[cQX]lb cTP[U]Xo 
\o bX_P\ Z`X^SU]]l1e Rb^[i. Z`X^SU]]lb\X ^Q`PW^RP]Xo\X 3bP _`^Q[U\P R^W]XZ[P \U)ZTc ]U R _^a- ^b]^1_U]XU `PW[Xg]l1\X 
[UT]XU a ^_`U-S^Tl1. 1iU !PgX]Po R 1988 \U]oblao. S. 1.1' 1`^dX\^R acQPZRP[l]l1e ^aPTZ^RQ cTUb X }D.1(. b^[iU 1PaX[lgcZ

|1^ \U-^b\U]P[X [lTl|. b`cT1{^abX' _^S`UQU]]l1U R^W]XZPb^iXU XagUW]cb X [338] _`X S[cQX] Z`X^SU]UbXgUaZ^Y T^]]l|U TU[U]]l1e 
X]T|4ZPfXX \U`W[l]e S`c]b^-b^[i R Z^]bX]U]bP[l]l1e a[cgPU R^WTUYabRX_o ̀Ua]l1e aRUTU]Xo Xe Z ^QiU_`X-TRc\ `U c\U]l1hU]Xo 
]obl1\ bX_P\. \^`aZXe!Ua^^bRUbabRXU _^QU`Ue<XYR  ^b _^]obXY]^S^ P__P`PbP Rl|e R^T ]P ^_`UTU[U]]l1e _`^fUa_ `Paab^o]'1oe 
aP\' _`^Xae^ToiX\ R [9To]l|U_`X`^T]l]e aXabU\Pe, a^^bRUbabRc}^iXU ^a^QU]]^ _U`UabP]cb WP\Ub]^ ]P ^aPTZPe d^`\X`^RPblao 
_`X\U`U acQPZRP[l]^Y Z`X^[Xb^W^]l1. ^Q`PW^RP]Xo.

?X]SU]UbXgUaZXU X[X m_XSU]UbXgUaZXU _`^fUaa^RacQPZRP[l]l!e b^[iX Rl1TU[o}^bao S`c__ 1lbTU[U]XU Rl11_U]PWRP]]l]e _^
a^^b]^1_U]X}^ _`^fUaa^R ̂ aPTZ^]PZ^_[U]Xo X]bU]aXR]^U e^WoY-X _`^\U`WP]Xo ([lT^- ]PgPR1_UUao _^aZ^[lZc g`UWRl1gPY]^R Pe<]^, 
^Q`PW^RP]Xo). S[cQ^Z^S^bhU[ldP _^b`UQcUb ^aR^U]XU0 `ZbX]UaZ^S^ abRU]]^U 

3_XSU]UbXgUaZXU \U`W[l1U _^`^Tlb @PWTU[U]XUR a[cgPU ^ ^RP]|4o _`^UZb]l]e bU^`UbXgUaZ^S Q̂ ^a] d^`\X`cb^bao `U_bU]XY' 
R`U\U]]^S^ (_cabl ]UW]PgXbU[l]^S^) R ]Pab^o-\Ue<Tc ]PZ^- Z`X^SU]]l]e ^b[^){(U]XY `P3`l1RP TP)ZU a^R`U\U]]l:e acQPZRP[l]l|e 
_[U]XU\ ^aPT^]]^Y b^[iX X UU _`^\U`WP]Xo. _`^Q[U\P|[`X mb^\ Xab^g- _^aZ^[lZc R`U\o RUal\P WPb`cT]XbU[l]^' TP]]Po iUU 
]XZ ^e[PeTU]||o RaUSTPo R[oUbao R]U1h]X\ _^ ̂ b]^1hU]X}^ gb^ R Q[X-Z _`^- 1Ua^\]U]]^' b^[lZ^ ]PgX]PUb `ZU `PW`PQPblbRPblao. 
\U`WP1^iU\c S`c]b^R^\c \PaaXRc' bX_ Z`X^SU]UWP ^a]^Rl!R W]P- \Ub^TXgUaZ^Y e<PYbhUU R`U\o _^b`UQcUbao [P]]lbY `PW`PQ^bZP 
gXbU[l]^Y \U`U XW\U]oUb a^R^Zc_]^abl _`^fUaa^R' _`XaciXe acQPZRP[l]lbea^R`U\U]]l1e SU^Z`X^[^SXgUaZ^SẐP ̀ bX`^RP]Xo 

^aPT^]]^Y b^[iU' TP]]^Y UU ab`^U]XU, X \UeP]XgU- ^a]^Rc Z^b^`^S _̂ ̂ -R \^`aZXe b^[i, ?ciUabRcb^iUS^ dXWX]UaZXU TU[U]Xo, 
aZXU aR^YabRP. 1PZXU m_XSU]UWP' oR]^ ]U-ZPZ b^[i' \U`W[l|e `PW]^RXT]^abX [^)ZU]l1 WP[USP]Xo TXPZ`X^SU]- `U[XZb^Rl]e ca[^RXo 
]l:U X _P`PaX]Z`X^SU]]l1U [346] [X1hl ^b`P>ZP1^b Z`X^SU]]l1e[180], 0b`XfP]XU R^W\^)Z]^abX `PW[Xg- T^abPb^g]^. `PWRXbXo 
]l|U _`^ab`P]abRU]]l1U X R`U\U]]l!U a^^b]^1[U]Xo R^aPTZ^]PZ^_- \^`UY S[cQ^Z^R^T]l1e P`ZbXgUaZXe _`^fUaa^R R b^[iU @ZU 
[U]Xo X _`^\U`WP]Xo. |{^ acbX ̂ ]X oR[o}^bao bU\X >ZU m_XSU]UbX- Xe XWcgU_X S[cQ^ZX\ X]bU]aXR]l:\ Q[hZPYb_UU R`U\o a\U]Xbao 
gUaZX _`^\U`W1_X\X b^[iP\X. RP>Z]UY_bXe^T]X\ XW [UT oR[oUbao ]XU\. !^R^^Q`PW^RP]]lbY 

?X]SU]UbXgUaZXU \U`W[l|U _^`^Tl] R ac6PZ-R Z^\_^]U]b^R ̂ b[^e<U]XY, d^`\X`cb^bao ca[^RXoe' ca[^RXoe d^`\X`c!^iXeao 
Z^STP \U`W[l|U S`c]b^Rl1U b^[iX ad^`\X`^RP]l1' [{`X aX]SU- ao a_UfX-oR[oUb a^abPR[o}^iPo ce<U R Z`X^[Xb^W^]lb.[ [UTo]Po P[l]^Y 
]U3U RUTciX\ oR[oUbao ]PZ^_[U]Xo ^aPTZP R [Ub]XY aUW^] 1_{U[lbYfXZ[ X \^`UY. _^[o`]lbe Z^\_^]U]b^Y ^b[^>ZU]XY dX]UaZ^Y 
_^a[UTc}^iUS^ WX\]US^ _`^\U`WP]Xo ZPZ a]XWc, bPZ X aRU`ec. ]]UT ^ b^\'aRXTUbU[labRcUb X ]PQ[b^TU]XY ^T]^W]Pg]^ `oT dPZb^R 
a aP\^S^ ]PgP[P S`c]b^RlbY \PaaXR X fU\U]bX`cUb a^e`P]oUb US^R R e^TUR acQPZRP[l]l1e gb^ [UT \^e(Ub ca[^RXoe d^`\X`^RPblao 
_U`RXg]^\ RXTU ]P RaU R`U\o aciUabR^RP]Xo. mb^S^_^a[U WPRU`bhU]Xo P ]U ]PZ^_[U]Xo \^`aZXe ^b[^>ZU]XY' 

?cQPZRP[l]lbU S[cQ^Z^R^T]l1U b(`X^SU]]l1U _^`^Tl1 mb^̂ a^_- _`^fUaaP.
QlbY, ]UaR^TX\lbY Z bX_ Z`X^SU]]l1e b^[i. @Paa\^b`U]]lbUT`cSX\ 
^aPT^g]l|U b^[iX' ]P ]P1_ RWS[oT' a[UTcUb Rl1TU[Xbl R ̂ bTU[l]lbY gPabXZ`PUR^Y Da^QU]]^abX ab`^U]Xo _ bX_ Z`X^SU]]lbe ^Q`PW^RP]XY (`X-Z`X^TXPSU]UbXgUaZXY [360]. Z`X^[Xb^SU]UWP_U`RXg]^S^ ̂ [{UP]XgUaZ^S^ ^Q[PabX ^TXPSU]UbXgUaZXU \U`W[l|U b^[iX _`UTabPR[ob^b a^Q^Y] UZ^]a^-

\^`o[XTX`^RP]]l]U' S[cQX]l] b< X ^b`XfPbU[l]^bU\_U`Pbc`]l1U |[`X _`XQ[X)ZU]XX QU`USc X a^TU`)ZPiXU [UT c\U]l1_U]Xb^ 
0]^^aPTZX' R['1o]\1U Z^]bX]U]bP. R Z^b^`l1e RaU ]PgX]PUb aZPWl1RPblao _`^bUZP}^b Q^[lb_U _`^fUaal1 X ]P-TXPSU]UbXgUaZXU 
X a^-bU\_U`Pbc`l1 Q[b^TPUbao _`^oR[oUba aUW^]]l1e Z^[UQP]XY PZbXR]Po )ZXW]UTUobU[l]^abl' o R a\1[U]11X _`XaciPo ^aPT- c TP]]l1\ 

R^T]l1eZP\ QX^fU]^W^R' [U]^abX R^T, P bPZe<U \^`aZXe TX]P\XZX cRU[XgU]XX 
X !P|[^bU]fXP[l]^ \Paa (RT^[lQU`US^RlbU R^[]^Rl1U _`^fUaal1 bUgU]Xo' Z`X^TXPSU]UbXgUaZXU T`.). b^[iX \^Scb d^`\X-

R^TX \^`aZXe R^ [Ub]US^ _`^S`URP RaUe acQPZRP[l]l1e ^aPTZPe `^RPblao a ^b`XfPbU[l]^Y d^]U `Pa_`Ua]U]Xo bU\_U- caX[U]Xo 
X \^`-_`^Xae^TXb a[^o _^Rl11hU]XU bU\_U`Pbc`l| _`XT^]]^S^ ZPZ ]P b_U[ldU, bPZ X ]P `Pbc`^Y Z^]bX]U]bP[l]^\ aZ[^]U. !{^

gP_aZXe R R^ab^g]^Y |{^ [{.0. ){XSP`URP ^aPTZ^R. \PbU`XP[ _^ Z`X^SU]]l!\ [152], TP]]l|\ dPZbX]UaZXY b^[iP\ ]P Q^[lb_Xe
abX ab^ZP_^T aX[l]l1\ R[Xo]XU\ S[cQX]Pe \^`o )1P_bURlbe, ]Pe^ToiUS^ao ^bacbabRcUb' bPZ gb^ mbP _`^Q[U\P UiU b^[lZ^ e<TUb
|{U]l:, ]PacQPZRP[l]l1e ^aPTZ^R aR^US^ 0\^[^o, {]l[, bU\_U`Pbc`l1 D_`UTU[U]]^ \^)Z]^ [X1hl `U1hU]Xo. b^' gb^cbRU`)ZTPbl 
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S[cQX]Pe 7-3 \ _^Rl!1hPS^bao ]c[UR},1e ^b\Ub^Z' P R X].|.U`RP_T^ ^Q`PW^RP]XY!.̂  ]PXQ^[UU ac11{UabRU]]c}^ gU`bc \U`W[l1eTo]l1e [U 2_W\  +2.8 T^abXSP}^b "?. 0`ZbX]UaZ^S^,([o T`cSXe ̀ PY^]^R ^b[XgP}^ic]^ Xe SU]UbXgUaZXe _^`^T' ^b bX_^R, X\U]]^P T`cSXe QPaaUY]P bU\_U`Pbc`l] \^`aZXe ^aPTZ^R] P S[cQX]Pe ^b 2 T^ WPa gUb \^]^[Xb]^abl S`c]b^R^S \̂P aaXRP [lT^\fU\U]bX`^RP]Xo 10 \ ^abPb^bao ̂b`XfPbU[l]l1' e^bo \^Scb _^Rl]1hPblao T^ -0.5, _`X^Q`UbPb^bR  ^]X QU`US^R^YW ^]U._0.6 !{P_`X\U`, "-a' R 1(P`aZ^\ \^`U WP_PT]^S _̂ ̂ QU`U>Zloc 1U`US^RPo3 ^]P RZ[}^gPUb R aU6o acQPZRP[l]c1^ gPabl a S[cQX-_-RP 9\P[ bU\_U`Pbc`P ^aPTZ^R_ `X S[cQX]Pe \^`o ^b 1.4 T^ \^`o, a^^bRUbabRc}^iX\X ]P\X \^i]^abX ^Q`PW^RP]X_o ̀ X_PY]^-_0.6 _ |2.] \ a^abPR[o}^b .4.a [95].-1 [lTP, P bPZ)ZU acQPm`P[l]c}^ gPabl. 1( ^b]^aobao S^ ]UY _^-cgPab1(X 3 S[cQX]lb h{^`o' ]PgX]Po fU[^\, a Z0b^`l]e bU\_U`Pbc`lb acQ- ]Pe^ToiXUao QU`Ue<lo, R W^]UR ^[]^R^S^' _`X[XR]^S^ X ]PS^]]^S^PZRP[l]l{e ^aPTZ^R ]P({X]P}^b a^abPR[o}^bcRU[XgXRPblao, 1U`US^RPo R^WTUYabRXo. W^]P_ `UTabPR[oUba ^Q^Y RWPX\^-^Q[Pabl 10-15 \. !P Q^[lb_Xe S[cQX]Pe bU\_U`P'1'c`l{ ^aPTZ^R a^abPR[o}^b ac1\1X \| \^`o. 0ZbXR]lb\X RTUYabRXo TUYabRcS^iX\X dPZb^`P\X, _-1.R .a, ]P "a, \U]l1_Xe _^T]X\P}^.Sao -1.5 \UabP\X T^ T^a--0.5 mb^YW ^]lb, _`UTU[Pe oR[o}^bao \^`aZXU R^[]lb' _`XQ^Y, R^[]^Rl1U
bXSPo _^[^)ZXbU[l]lbe W]PgU]XY. _`X[XR]l|U bUgU]Xo' X aS^]]^-]PS^]]l1U oR[U]Xo.

|{^ aR^X\ 3^]P ^b]0aXbU[l]^ ]URU[XZP, `PW\U`P\ TP]]Po ]^ UU 1 SU^Z`X^[^SXgUaZ^\ ̂b]^1]1U]XX QU`US^RPo W^]Pa X[l]^ ^b-R[Xo]XU ]P ^Q[Pabl RaUS^̂ ZUP]XgUaZ^S^ Z`X^[Xb^SU]UWP W]PgX- ZPZ [XgPUbao ^b ̂ ZUP]XgUaZ^YZ `X^[Xb^W^]l{,b PZ X ^b Z^]bX]U]-
bU[l]^. !Pe^e<TU]XU S`c]b^Rl{e \PaaXR^R R W^]UR ^ \]^-TP]]^Y bP[l]^Y, _^mb^\c\ l1 Rl!TU[oU\ UU R RXTU aP\^ab^obU[l]^Y Z`X^-S^\ ^_`UTU[oUb R^W\^)Z]^abl a^e`P]U]Xo [UTo]l]e ^Q`PW^RP]XY' SU]]^Y ̂ Q[PabX _U`Ue^T]^Y W^]lb.- ad^`\X`^RPR1_Xeao R ^Q[PabX _U`RXg]^].0 0ZUP]XgUaZ^S^ Z`X^[X- Da]^RP]XU\ Rl!TU[U]Xo _U`Ue^T]^Y W^]lb oR[oUbao a\U_T[o b^SU]UWP _`X _U`Ue^TU XWa cQPZRP[l]l1e Z acQPm`P[l]l1\ ca[^RX* 1_U]Xo bX_^R Z`X^[Xb^SU]UWP. @UWc[lbPb^\ mb^S â\ U1];U]XoTRce o\. ? ]UY bPZ)ZU aRoWP]l1 ^a^QU]]^abX bU`\^TU]cTPfX^]]^Y [[U`U- oR[oUbao a_UfXdXgUaZXe \U`W[l1e b^[i' Z^b^`l1Ud^`\X`^RP]XU X ^bbPXRP]Xo \U`W[l]e 1]^`^T, _U`Ue^ToiXe `PQ^bZX XWa cQPm`P[l- ]P _^QU`U>Zloe P`ZbXgUaZXe\ ̂ `UY X _`X[USP}^-`Pa_`^ab`P]U]l1 ]lbe Z acQPZRP[l]l[\.ca[^RXY Z ]X\ \U[Z^R^Tloe.iXe !Ua\^b`o ]P b^, gb^ R W^]Ua ZPWl1RPU,Sao W]P_`Paa\Pb`XRPU\^Y ?[UTcUb ̂ b\UbXbl, gb^ RaU \U`W[l1U \^`aZXU b^[iX, ZPZ QlbgXbU[l]^U R[Xo]XU Z^]bX]U]bP' ^]P RaU )ZU ̂ b]^aXbao Z ^Q[PabX ^]X ]U ]Pe^TX[Xal ^b _^QU`U>ZXY_, ̀ ^1_[X gU`UWm bP_] P_TP[UZ^ _U`RX!b]^S^ ̂ ZUP]XgUaZ^S^ Z`X^[Xb^SU]UWP. 9UbZ^Y S`P]XfUY, e^e<TU]Xo R _U`Ue^T]^Y W^]U.3 b^ R W]PgXbU[l]^Y \U`U ^_`UTU[X-

^Q[Pabl X ^Q[Pabl `PWTU[o}^iUY TP]]cb^ R^W`PabP]Xo`UWZ^S^ [^ ^a^QU]]^abXX e Z`X^SU]]^S^ ab`^U]Xo.
R[Xo]\\o Z^]bX]U]bP[l]l1e oR[oUbao S[cQX]P a\U`WP]Xoca[^RXY, |{`^\U`WP]XU ^aPTZ^RR  _^[o`]l1e \^`UY ]P_T^]]l1e ca[^RXoe _`X_PY]^S^ [lTP a ^aPTZP\X (S[cQX]lb T^]]l]\X 2.0*2.5 \). 3TUal gX]PUbao [X1hl ]P \U[Z^R^Tloe, ^a^QU]] X̂ ]bU]aXR]^ bP\, STU_`^Xae^TXb a\U]P SU^Z`X^[^SXgUaZXe X XW\U]U-`UWZPo ca[^RXY \^`aZ^Y [UT _^RU`e]^abX X _`^Xae^TXb a\U`WP]XUT^abXSPUb T]P ]XU eP`PZbU`]lbe gU`b' _`XaciXe _U`RXg]^\c ^ZUP]XgUaZ^\c US^ a S`c]bP\X. 1^[iX]P [lTP R _`XQ`U>Z]^Y W^]U] UT^]]l1\X Z`X^[Xb^SU]UWc.

_`URl|1_PUb 2.0-2.5 \. 3bX S[cQX]lb oR[o}^bao UabUabRU]]^Y S`P]X_
b1UY, ̂ bTU[ob^iUY _U`Ue^T]c}^ W^]ĉ b W^]l1 _U`RXg]^S^̂ ZUP]X-
gUaZ^S^ Z`X^[Xb^SU]UWP.3. ^ZR0]XgRaZXY Z@X^[Xb^Sh]RW

[`P]XS1P ^Q[PabUY ̂ ZUP]XgUaZ^S Ẑ ̀ X^[Xb^SU]U-TRce `PWTU[P R 1R@RS^R^Y W^]R
WP ̂ _`UTU[oUbao (bU\_U-XW\U]U]XU\ bU\_U`Pbc` S`c]b^R `UWZX\ (_R@_e^T]0o W^]0)

aZP(1^Z)'3 b^ XW\U]U]XU ̂ Qca[^R[U]^ bU\, gb^ a \^\U]_`Pbc`]lbY 
bP a\U`WP]Xo _`X_PY]^S^ [lTP a ]PgX]PUb _`^oR[oblao R^W_T]^\ 

R]U11]]US^ TUYabRXU _^ ^b]^1_U]X}^ Z b^[iU \^`aZXe ^aPTZ^R3.1. ^1ac}ZT1]XR _@^1[1\l!
3bX\ oR[oUbao WX\]UU ̂ e[Pe(TU]XU Pb\^adU-d:'bZb^`P. dPZb^`^\ 

1 _`UTlbTciU\ !.!. @^\P]^RaZXY _`UT[PSPUb `lb. ^fU]XRPbl RU[XgX]c bU\_Qlb[X [306] ^a^QU]]^abX `PWTU[U ]P-`Paa\^b`U]lb 
b{U`Pbc`]^S^ aZP11ZP ZPZ \U)ZTc bU\_U`Pbc`^Y _`XT^]]^_^ZUP]XgUaZ^S^ Z`X^[Xb^SU]UWP' 'bP[l]^Y aRoWP]]l{U `PW]^abl dPWlb a _`X_
S^ gX]P\X' a[^o \^`aZXe R^T _^[]^abl}^ QU`USPX  bU\_U`Pbc`^Y _^`^T ^Qca[^R[U]]l1\X R acQPm`P[l-a_UfXdXZ^Y c acQPZRP[l]^S^
]l1e aUTX\U]b^SU]UWP' Z^]Z`Ub]^S^ |{`X bPZ^\ _^Te^TU !P mb^Ya bPTXX R^W\^)Z]^ ca[^RXoe ]PgP[^ `PY^]P' TXP_PW^]d^`\X`^RP-
bUh1_U`Pbc`]^S^ ]Xo aZPgZP ̂ _`UTU[oUbb U\_U`Pbc`lb [lTP R ̂ aPT^g]^Y _^`^T, ]Pe^To-b^[iU X a^e`P]U]XU _`XR]UaU]1{l1e bcTP [U_
]fXeao R _U`Ue^T]^Y W^]U.
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[^ZP[l]l1-X [^>ZQX] eP`PZbU`XWcUbao RP[^R 3^]P _^TR^T]lbe bU\-_`URl11_P}^iXe \^i]^abl _`X_PY]^S^ [lTP' }{P S[cQX]Pe, 
]P-1P`lb X [PSc]P\X. _^T]obXo\X QP`P\X PZZc\c[obXR]l|\X \X - R _`UX\ciUabRU]]^ _U`Pbc`l1 ^aPTZ^R ]Pe^Tobao TXP_PW^]U

@^abQ P-RP[P. _UagP]^S^ a^ abPT}1X _^TR^T]^S^ aR^Y gX]P1^b _ _0.5 _1.8 `^ab (]U \U`W-]X>ZU R _^[^aU_ `X_Po bU\_U`Pbc`P +1 '?  "a). \^`aZ^S^XW^[X`^RP]]l1e Rl1WlbRPUb _2'a.3b^ cgPabZ^R d^`\X`^RP]XU bU\_U`Pbc`l1S`c]b^R ]U Ql[RPUb Rlb1_U _^]Xe<U]XU `^R [lbe 
R [PSc]l1' D]X a[^><U]lb ^Q`PWcj^bao fU]b`P[l]^YZ^b^`l!e T]P, ]PgP[^ ^Q`PW^RP]XoWPa gUb R]U1_]US^ ̂ e[P)ZTU]Xo X Rl1Wl1RPUb 'P Z^b^`l1U!1PabX ^aPTZP\X, ^`SP]XZ^Y ]Pal1iU]]l1\X S[X]Xabl|\X [lTP|[`X \^i]^abX _`X_PY]^S^ \U`W[l1e _^`^T. c\U]l1hU]XX gPa-1 _U`XdU`XY]^Y X[lb. _U`Ue^TobR  _UagP]l1U Z QU`USc _2 6_X>ZU a^^bRUbabRc}^-_^]X)ZP}^bao ̂ b W]PgU]XY, bU\_U`Pbc`l1 "a T^ 

RP[^R1[X`X]P W^]lb _^TR^T]lbe Z`c_]lbe 'SX ]UZ^b^`lbe TU[lb `UZ R bU\_U`Pbc`P\ acQPm`P[l]l|e S`c]b^R a`UT]US^T^Rl1\ TP]-iXe 
Z^[UQ_\^`o WTUal S[cQX]P Z\' a`UT]oo 25-W0 [^e<QX] X T^abXSPUb gb^ ]^\ @Paa\^b`U]]l1U _^ZPWl1RP}^b' TXP_PW^]TP]]lbU `PY^]U. eP`P_RP[^R X [^>ZQX] _^TR^T]lbe 2_3 \ 3^]P ^b 0.6 [Ubao T^ [92]. ab`^U]XUX  a[UTcUbbU\_U`Pbc`]^S^ aZPgZP X\UUb a[^e(]^U US^ 
(T^ ^aPTZ^R aZ^`^abo\X PZZc\c[ofXX TU-Q^[lbhX\X ZbU`XWcUbao bUa]^ aRoWP]l1 \U)ZTc a^-]P _^TTXP_PW^]PZ' ̂ b^`l1U TRP `PWTU[Xbl (PZ ]X-QcTUb_ ^ZPWP]^ R S^T) X Xe aP]bX\Ub`^R aobZ^R `PW\lbRP. Q^Y X ^b`P>ZP}^b̂ _`UTU[U]]l{U abPTXX ^ZUP]XgUaZ^Y`PWRXbXo Z`X^SU]UWP]P RUal e^T R[Xo]XU mb^̂ ZPWl]RPUbW ]PgXbU[l]^U e<U, ^ZUP]XgUaZ^S Ẑ ̀ X-|1U`RlbY ^b`P>ZPUba \U]c bX_P Z`X^[Xb^W^]lb. 

b^[iPe.R \^`aZXe \U`W[l1e \^`aZXe b^[i WP^[Xb^SU]UWPX  ]PgP[P d^`\X`^RP]Xo ^S^R^`Xbl \^)Z]^ RP[^R X [^>ZQX] 1 _^TR^T]l]e W^]U c)ZU mb^-1b^`^Y aRoWP] a _`^T^[VU]XU\ agUb R]U1|]]US^ _`^\U`WP]Xo. 
_^]X\P_R b`PTXfX^]]^\ \U`W[l1e _^`^T ]PgP[U d^`\X`^RP]Xo S^ _`^fUaaP X ^6ca[PR[XRPUbao Z[X\PbXgUaZX\X TP]-ca[^RXo\X 

S[cQX] \^`o Z^[UQP]Xoe _`X W]PgXbU[l]l]e ]XX. 3TUal caX[XRP-]^S^ \^`aZ^S _̂ ^QU`U;Zlo.cgPabZP bU\_Z^[UQP]Xo b^\ gXa[U X aUW^]]l!U R R[Xo]XU Z[X\PbP' Ubao ]U[lWoD^`\X`^RP]XU _^`^T R _U`Ue^T]^Y W^]U Z`X^SU]]l1e 
(QP`lb, gPabX_^TR^T]l1U !P \U[Z^R^T]l1e _U`Pbc`. cgPabZPe _`^fUaa _`^-X _`UTabPR[obl ZPZ _^abU_U]]l:Y ^f]^]P_`PR[U]]l]Y 

^aPT-a [UT a\U`WPUbao STU _`X_PY]lbY b<^a' QP]ZX) bP\, T^]]l]\X Rl1-^Qca[^R[U]]lbY X _^a[UT^RPbU[l]l|\ \U`WP]Xo' `PR]^\U`]lb\ _^`^Tl] XaUW^]]^\U`W[l1U 1(P\X' ]PgX]P}^b d^`\X`^RPblao ]P acQPZRP[l]l1e ^aPTZ^R.@ Pa_`UTU[U]XU e^T^\ _^RU`e]^abl `PW- _^`^T\U`W[l1e _^`^Tl1. D^`\X`^RP]XU \]^S^[Ub]U\U`W[l1U (bU\_U`Pbc`P,b^[i _`X mb^\ [Xg]l1e _P`P\Ub`^R Z`X^SU]]l1e 
^e[P)<TU]-STU aX[l]^ X ]P \^e<Ub bPZ)ZU _`^Xae^TXbl cgPabZPe' S`c]b^R' \X]U`P[XWPfXo _^`^R^S^ [lTXab^abl, a^abPR `PabR^`P' \^`-a[^Y (X \X]U`P[XW^RP]]l{Y) aX[l]^ ]lbY a^^bRUbabRU]]^, ^aPTZ^R\^i]^abl b^[i' abU_U]l Z^]a^[XTX`^RP]]^abX \U`W[l|e 

^b-_^TR^T]l!\X a \U]UU WPa^[U]]l1\X aZ^Y R^Tlb Z^]bPZbX`cUb RX _^[]^abl}^ ^_`UTU[oUbaoa _UfXdXZ^Y ^aPTZ^]PZ^_[U]Xo T`.) 
\U)ZTc RT^[lQU`US^Rlbe(]P_`X\U`, R _^]Xe<U]Xoe [^>ZU]Xo\X _`XQ`U>Z]^Y W^]U.

RP[^R).bU\_U`Pbc` S`c]b^-1aU mb^,P  bPZ>ZU W]PgXbU[l]lbY `PWQ`^a aS^]]l]e ^ac_S[cQX] ^b R^[] WP_[UaZP 3^]P `Pa_^[PSPUbao ^aPTZ^]PZ^b1[U]|1o,Rl!e b^[i, _Uab`^bP dPfXP[l]Po ca[^RXY (R a`UT]U\(^Z^[^ R^[] X ]PS^]^R bhUZ 1 \) Rl]a^bl1 TUYabRXo T^ X _`^\U`WP-_`^fUaa^R a_UfXdXZP Q^[lb_Po mZW^SU]]lbe TX]P\XZP ]P\Ub`^R ^b ]UaZ^[lZXe UU \U]oUbao ^Z^[^ 2_3 \).11{X`X]P ^Qca[PR[XRP}^b]Xo ^QR^T]U]]lbe _^`^T R a^gUbP]XX WPa^[U]]lbe 
ZX[^\Ub-]UaZ^[lZXe m`^WX^]]^-PZZc\c[obXR]l1e T^ cgPabZPe W^]l;.Z`X^SU]]^S â b`^U]Xo _U`Ue^T]^Y `PW]^^Q`PWXU RDa]^R]l:\ ]P PZZc\c[obXR]l1e. TX]P\XgUaZX\ dPZb^`^\ `^R 

]P_X RUb`^Rl1e R^[], _`X[XR^R mb^Y oR[oUbao W^]U TUobU[l]^abl 
S^]^R.ca[^RXo3.2. SXT@^TX|{0\Xg_aZXR 

_1@1e^T]^YW ^]lb

aR3^}{]^\1@3[l!eD^@\X@^R0]]|_ 3.3. _`XQ`Ue<]c}^ gPabl \^`UY1 SXT`^TX]P\XgUaZ^\ ̂ b]^1_U]XX 
_^@^TX \_'@3[l!e R]U1_]oo W^-\^e(]^ ]P b`X W^]l1 1) |126]: `PWTU[Xbl dPfXP[l]l1U 
ca[^RXoe(X[X R ac10ZR0[l]l|e (_^[U [^><QX] _^[U]P bU]U]Xo); 2) W^]P_ ^TR^T]l1e RP[^R X 

R^[]U]Xo); 3) W^]PW P_[UaZPR ^[].
_U`X^T R WX\]XY \^`UY RaUe P`ZbXgUaZXe ){' QU`US^R d^`\X-1]Ub_]oo W^]P ]P S[cQX]Pe Q^[UUdPfXP[l]Po `Pa_`^ab`P]U]P ^QabP-(?&{?) ZPZ R \U[Z^R^T]^Y a[^Y aUW^]]^\U`W[lbY `c}^bao X[P-5 \' DaPTZX _`UTabPR[U]l{ R ^a]^R]^\ P[UR`Xb^-S[X]Xabl1\X 

_[o)<P RT^[lZ 3^]U ]^RZU _`X[USP}^iUS^ _^TR^T]^S â Z[^]P, ^ZUP]XgUaZ^S Ẑ  ̀X^[-\X. 0]P R W^]U_ U`RXg]^S^ `Pa_^[PSPUbao RZ[1^-"Z^`U]]l1e'' ^ab`^R^R, bPZ X R^Z`cS] P\l!R]l!e QU`US^R, 
TXb^SU]UWP.
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gPo _^TR^T]l{U QP]ZX X ^ac1[ZX. 1 WPR`baX\^abX ̂.S a`UT1]US^T^-
_ Rl{e bU\4_U`Pbc` R^WTceP S[cQX]P \^`o, [<^.['^`^Y a ]P!bX]P}^.|.

\]^S^[Ub]U\U`W[l1U _^`^Tlb, d^`\X`^RPblao QcTUb \^]obla'!.
[[`X bU\_U`Pbc`Pe X ]Xe<U \U`W[l{U 'a 11^`^Tl! ]P!{].1]P}^b-10 

]PgX]Po a S[cQX]l1 ^Z^[0 1.5 d^`\X`^RPblao \. |{`X 1b^Rlb|11U-
]XX a`UT]US^T^Rl1e bU\S|U`Pbc` ^]U^Qe^TX\Po S[cQX]P \^`o

|P ]PgX]Po a^ a`UT]US^T^Rl{e c\U]l1_PUbao' bU\_U`Pbc` R^WfceP ^
D_5 _6 \U`W[l:U '?  \^`aZXU ̂ b[^e<U]Xo !, ^.[Xbbbl R- d^`\X`cb^bao 

acQPm`P[l]l]e ! eca[^RXoe.
\ (a0Q`PW^RP]XU aUW^]]^\U`W[^S^ a[^o _^T ^R^T^Y ]P11X]PUbao

TW]PgXbU[l]^ _^WeUg' U\ ]P acb_U, ̂ Qlb]]^ R ]PgP[U ^ZboQ`o. 9U\
Db^]l1_U _^[]^abl}^ 11`^\U`W1]1XU a[^X [lTP [^)ZPbao ]P bU\T]^, 
^]P!{X]PUbao a\U`WP]XUU S^ ]Xe<]UY _^RU`e]^a.1X `P]l{_U a T]^\
aa\^`o X _`^Xae^TXb ^.T[XbU[l]UU ^e[P)ZTU]XU X _`^\U`WP]XU T^]-

]l1e ^aPTZ^R.! P WP_PT]^\ _^QU`U>ZlU _-RP (RQ[XWX 9\P[ _^a. {P-
R ]^oQ`U mb^b _`^fUaa D]PgX]PUbao `PaPRmY) _`X b^[iX{-{U [lTP

D̂35 a\, R _U`Rl1e * gXa[Pe o]RP`o _`X 114 ahb, R _`X b^[-- )[:dUR`P[U 
^!bb^ [lTP 164 a\' -:?[UTcUb iX]U hX R RUaU]]XU \Uaob{l]c[1Xbl1RPbl, ;(P_`U[l*\PY) e_`X a\l1ZP]XX ]X>Z]UY _^RU`e]^abX [lTP a \^-T]^\ 0,e ^.X a^e`P]o{^iXeao \^`^WPe mb^b_ ̀ ^1{Uaa _`^T^[)ZPUb.ao `o |!^ Y \^[95]. g

.{\U`U b^[iX]l1 a[^o [lTP, [U)ZPiUS^ ]P aUW^]]^U `.fcRU[XgU]Xo T}bU, h (.a 
_`^\U`WP]XU ]P]^a^R S1^abU|1U]]^ [{`X ^b e=c\U]l111PUbao. !cTP[U]XX ^QU`USP,S TU b^[iX]P D[lTP 2 \ X Q^[UU, T^abXSPUb ^b[^)!(U_T^]]l1U d

D!]Xo _`^\U`WP}^b \X]X\P[l]^ X[X )ZU _`^\U`WP]XU R^^QiU ]U Z c^\\\ ^_`^Xae^TXb( `Xa'2). ^D
@[UabP\X RQ[XWX QU`USP_ `X ]UW]PgXbU[l]^Y \^i]^abX {]`'1-

_Pb,]]lbe (0.3-1.0 .}1lT^R \) X]bU]aXR]^abl _`^\U`WP]Xo ^.S-T^]]l1e Tf=;[^>ZU]XY a]X)ZPUbao !WPa gUb _^T[UT]^S^ a[^o R^Tl{ \^b1{]^abl}^
^)T3-10 a\, Sb^oR[U]XU Z^b^`^S^, ]^_^-RXTX\^}"1c' Rl1WRP]^ ]1`X-TRc\o 

gX]P\X: Rlba^Z^Y \X]U`P[XWPfXUY 3;_`XT^]]^S^ a[^o R^Tl], ^Q`PbWc-
D!}^iUS^ao 11`X ]P\U`WP]XX [1,TP a _^RU`e]^abX\ ^`o, P bPZVU X]j- -'e

Ub<fXUY R^Tl{ a^ ab^`^]l1 Q^[UU gg\S[cQ^Z^R^T]l1e ^-@\0`o'cgPabZ^R D^D >\c1!!STU [UT ]U _`^\U`WPUb 71]^STP ]PQ[b^TPUbao T^ T]P. ^b`lbR ]Sb>b<]UY

_^RU`e]^abX [lTP ^b R W]P1{XbU[l]l1e T]P _a) RU[X1{X]U`UWc[lbPbU cD!@RU`bXZP[l]l{e _^/{RXeUb<( 5*10 a\), aRoWP]]l]e a _`X[{,1R]lb[|\\ oR-
[U]Xo\X. 1^WjbXZPniXU R a[c\!Poe _^T[UTS1l1a _`^a[^XcZPWP]]l]e ----_\.--a!| a'| ^] 9!a]R^Tl1 _`U_obabRc}^b {.1X]bU]aXR]^\c _`^\U`WP]X}^ oR[ooalT]P, ^]aR^U^Q`PW]l]\ bU[1[^Rl{1\{ mZ`P]^lb. !^ gPiU 8DRaUS _̂ `b:_PY]lbU

D5\[lTl1 ]Pe^Tobao R abPQX[l]^\ _^[^)ZU]XX' X ^b`lbR Xe ^b ]UT]P !!_`^Xae^TXb.
1 aUW^]]^lbU`W[^\ a[^U _Ua11P]l1U \0`aZXU Q-^b[^)ZU]Xo X\U!^b ^;\PaaXR]c}^ Z`X^SU]]c}^ bUZabc`c' P R acS[X]ZPe ],1 S[X]Pe ]P`oTc a ^{

bPZ^Y bUZabc`^Y Rab`UgP}^bao b^]ZXU, Z^`^bZXU ]PZ[^]]l]U _^[^_ |)

aZX 1,1 1_[X`l{ [lTP \^11{]^abl}^ 0.5-1.0 \\.
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_(){| a]] a)'b ^S^ !PXQ^[Ua }b1.1WZ|.]U aUW^]]^\U`W[ 1]U[,1_U`Pbc`|,| aUW^[{{{^\U`W[0S() a[^ob S;l:[bb 11^[]^S0 'SPX}];}Ub. 1`U\o `:1abPXRP]X'1 
_`^b[][1RPU'S_^[]^abl1^ WPdX;<abb`^1]:1!{l] ]!} W:111;1T|-{^1!1 1]PgP[U bb^Qa`ae<lU 9_bP[P _^T1 _`^[XRP \01f]^abl}^. US^ [! /{{{^\,! @S]T\U[oUbao (1Pabl a[0o'\4U[;<bbY aUW^]]^\U`W[^S^ Sb bW1 PYTP`Pfb<amY ScQU _^TR^T]^S^ [lTP ];} _bU-WTUal Ql;[ \P[^${()i]Po [95]'?[^Y T]U Z`PURPo 

]UU 1 hb' X ]P S[cQbbSbU ]Xe<U 1 hb bU\,1_a`Pbc`P ]b^`^T R \PUT]P ;.[aP1c1^U_^WT]UU_`^bPXRP}{XU_`^Xae^T,1b]PS`P]X1]'U_a`Ue^TP
1919 b<^[aQP[Pal S. ^b ?Ph::bob Rl]a^1(:|o bU\]1U`Pbc- R _U`U[Ub^Z.'? . a[^o T^ -8.1 -10'2 a0W0]]^\U`W[^S^ 

1!Ubl1`U ^Q`PWcj^-R1'{/1P a\a' _^/{1]^T]^S^ aUW^]]^\U`W[^Sâ[ ̂ o Qlb[P ^'S\1U!bU]P R RlbTU[oU'S *b,bSP`UR `P ]\.X. @:},1^]U [462] 
a [lTP _[lbaP 1c`ch]^]]^, STU _`X_PY]^S^ f0]]l!\{1',1R 1(`PURa)Y RlbZ[Sb]b[RPS^bfUYao gPab1.{ !(^Wl{`l- 1) a\U`WP]}1o R |[{1.1eao `UWc[l'SPbU: 

*2.1 ^'S[())ZU-ZP a _^Tb]^T]l{1\,1X mb^S0a [^o ^]P1 Qlb[bP 11 abP1!{ce b^`^a^R 'a. 2) aj_U`WPlbSbo - !]aPTZP\X; 
^aa]]U-4) R^T; !PXQ^[lbbbPo 11^TWU\]1'>1e \^111!b^a1'l |1`Ua{'{l{e ?Y? acQPZRP[l[bl]e ^aPT1(^R ̂ .Sl1UgP- R \^`U 3) ;]}1o\X; `PWS`c1Z1{ 

U'Sao S1[X ]P R0T|,!' 1{[X ]P \U[Z^R^TlU QU`USP,S Ta ]P(bXb{:1_c`UWU c W]{},1]US^Rb^`)1(U]X'1SP.1101([1{]PRcablURl1URW\,1^`lo!{ma.ScP`{,11,1.
l]()S^Z^]'1',{]U]bP[ Ub bb`X_PY]lb:.1 :bUT. |{^ RWPX\^TUYabRbbUhf /1.0. )(bTSP`URPb { a RXTP aRoWP]l{ TP]}!l]_'1 _U`Rlbe d^`\X`^RPblao 11,RP 

^ZUP]X1{UaZ^S^}4'@. |1:bPebP acQPZRP[l]^S^ X 1P];'Zbb]^b]b ScQl; bb`bb \{^i]^abX Z`X^[Xb^SU]UWP [153]' T[o `P1?^bbP acQPm`P[l]^S^ 
a^__cbU\'{ bb`X_Pb.?Sb^S [̂ lTP ^ac1fUabR['1Uba'] 0.4-0.6 \ lb^Sb1b:^ab'l ?&{? 1.8-2.0 lb, 3b^ RWPX\,{^TUYabRXU `PR]o[Pal ]Db,1^[Xb^SU]UWP. 

SS`X b^[1|]b,]]U [lTP 1.8 \ bb`X 0"_5 P Q^[lShU!b b^;b-T^ cl,SU]b)11bP[Pal _`1,1Z^a]^RU]Xo]XWZ^bU\_U`Pbc`]l{eR^WTc|1b]lSe\PaaXRl1a^b{^-
h[^`_bU\',1_U`Pbc`P\X) bb1X]U .|'""'."`''c`]l]e ?\4? ]U (e^'So ^b`!111PbU[l1{l1}"[h 1P`U]b-1aRP \,|^`o S`P]Sbb4UY X a d^`\X`^RP[ao. ![bo d^`-

^a^Qa]-a ]U1(^b^`l1\1.{ \1,1`^R;1]Xo ?\4? oR[oUbao bX_P aRoWP]l{ XW^QPb'1P  _b [152]. TRP [`cS[bU 
1< :!''YTZP\1{. ab^ '*'.,' R ^ WTUYabR11'! R W^]U |1`^bo>ZU]]^abl UWP  _^TR^/{]^S0" Z^W1'1`lZP'' !(`X^['{b^SU] aU:W^]]^_bU`W[^S^ ^1(UP]!1!{UaZ^S^ ] 0a,So\1.1 

a[c1]P_* R m1'Xe [lTP a[^o ^Ql[.b]^ ]UW]P1{XbU[1,]]P D^`\'{X`^RP]].1U |1U`Rl!U [{Ub`^R, ]^ X]^b.TP R^T. Z^].SX]U]bP[l]l1e TUaob{(X |1`Ua]l1e 
\^` aZ|{ea^ab^'!}111U\ _`^bo)ZU]]^a1'l a1(X\ _^TR^T]^S \̂ U`W[^S "̂ Z0Wl1`],ZP'' m }1 U`SUbX11U )\1^)(Ub a^abPR- ]cb`U]]1,1_,! R Qca[^R[U]^ ;Se ̂  

[obl ]'1 ]UaZ^[lZ^ a^bU] l{Ub`()R. 0aPTZ^R.
^bb|`^a[U)Z]'{RPU1'ao 1 a[^`] WPRXaXhb^ab}1̂ b Z^]:b{(`Ub]l:e hb^Scb _^[}{^-?\4? \]^S^[Ub]U\U`W[lbY ?^R`U_bU]]b,bY ca:b^Rb.bb;| 

^b QU`USPa']'l}^ ]U _^ }'1U`U Rl1bP!1RPbl, ]|`}1 mb^\{a |^`_bX`cnbao _U`U[Ub.!(X _`XgU_'1 _'1U`W[l1e ]X^`o. X _^T cTP[U]Xo ]1..S{{)(P 3D!]m1 /{]^\ 
a_fU-1 \ ^] R^Tlb Q^[UU _^`^T{ { ]PgX]PZ)b \4\4|{. bb`X S[cQSb]U ]\:1;b]bT\P"bblbbPo S[cQ:b]P, P US â ^1(`P1fPabao, `PWR11R:1blao },'b01{{]^abl 

^QUa;bUgXRP1^b]1Po 1]U`U[UbZP, a^abP1]- a[^U\'{.T[:[ []oUbao aUW^]]^h1U`W[l1_,1 ca[0Rb.{o d^`lbX@^RP1]],1o 
.bPbbTU _^`^T?}b{X'[oUb 1._5 ^b 0.5 _b, ]^ ^Q`PW0RP]!{a b{]^S^[Ub]U\{U`W"11l1\'{X {1`0Xae^T1.1b [11U)ZTc _U`U.]bU'SZP ]1.{U T^ a^^b}{ ̂ h1^ D QiUU 

]P S[cQX]Pe _4U]aU 1 ho. |1`X S[cQX] }c1^1]{]^a.Sl ]1U`U- [1a`U[UbZP}\X'aUW^]]^}'1U`W[l{_,{Xh]U_`^]\,|U`WP}^iX\4'{b10`^TP\,1}1,c\Ub{b,1|1U]}bS: 
_`^11[[}^ab-\^)Z]^ [Ubb<P b4 ^] 110abU_U]]^ _U`Ue^T11b R l[e a^R`U_'{U]]l1{:1 R acQPZRP[l] cRU[XgXRPUbao' ca]]^RXoe, d^`jbb,b`cb^1{{X\Xao 

bT[1Pb+bU[UUR^Y bX_ \]^S()[Ub]U\U`W[l]e W'\' S1^`^T. _`^b.1Uaal1 )(cZ^RP. 3bX R 1.D. TP]]^\ \PbU`,1P[P\X `P'b7b^]U `b.!`^RPbl !PScQlb. 0)QaZ^Y _^QU`U)Zl!^ PZZc\c[oSTXUb,'1 ^aPTZ^R'R l1Wl!R:1b^Sb\b{e _^Rlb{1!a]XU _^ WP11:|T]^1\,|c ca[^)b(]o}^'|'ao !b.Y" a.,',,.''| 1155] 
_b ^b 0'75-1'25 T^_^Ra`e]^abX \\_, X aX]S^]UbX1]Ua1(^U S1`^\,[a`WP1]XU ^b[^- lb T]P b'.hcQX]Pe 0'75-b'25 T^]]l|e T^ d^`_b11`c!^bao (\4?, !{:1 S[c-P hb >ZU]Xb]. \ 1 1 .75 .:W-b ^b T^ ; \ bbU`U[U.SZ|1, '15-2.0 .|W-; "75 

_^`^Tl1'|1` ^bPXR P]XU ]U_`^\'|U`WPZ)iXU aUŴ ] ] ^}{U`W.b{^Sâ[ ^'] R acQ Pb<R P[l]l1e 2 h: Qb.b ]Pe aRl1h{U ca..]1^RX- `Pabb`^ab`P]Ub]l{ 
oe'1'PZ )!{U' ZPZ X US^ X_,|UU.S aR^b.b̂ a^QU]]^a1.!{_ ^d^`\],{`^RP}{1,1U, 

R^Ta`PR]U]X}^ a P{]P[^SX1!]l]}1X ]1`^1{UaaP}1X' S1`^baZPb^1{1{1l,11] lbP _^@^Rl!e !]^_ \X]h@0[{'1W0fXX XWh'!_]!1]Xh 
^a0TZ^RRU`e1{^abX acQPm`P[l]^Y b^[iSb h[U`W[l1e _0`^T. 0bb:bbbRP]`bU ac10ZR0[ll!l|e X W0a0[h{-{]^abX 

]]^TR^T]^S âU W^1{} !^]\{U`W[()S^ a]1^o aRU`ec ]P11!1] Pabao a h{^l{U]b;:1 'SPZ)ZU1 1`!{P ._b'T^R' 1{`1'1{1PY]l;e ^Q`PW^RP1{1,{o !P c,116',.:1e ^{1XiU]1,1o hb^`aZ^Y P1ZR!1b^`X1,1 ̂ b Sb`SbbbPb?]l]e [lT^R 1{ cab;]]^R.1{U- ]21Q[b^-Xe \'1^111]^ab1), _`URl11hPZ)h{Xe ]'-||cQ1,1]Pe ]U]P]|]^S^ \^`o, ]|,1o b1^[^)(XbU[l]^Y (aU`U-bU\_U1]Pbc`l{ _`1{T^]]^S^ a[^o R^Tlb a^-a Z^]11U}{'S`PfXUY ?13{321!!}1m1U _`^fUaal1, Z`].{^S^]]l1U /11[{^,1.ao _P X{^['{). |[ ^ aZ^[l]<c _0[^)Z1,{bU[ ll{],b U bU\4 _ a` Pbc` l! _1]1{T0 ] /{[1] 
_`^S1Uaal[3bSb R^Tl]' a.]1^oe ()aPTZ^R {1`1{T^]l{l1e -(|), [a':}}1 [{ 13 `9TiU ]{)1e a[^UR _[^`ab<^Y R^fb)] (1*2 a]P!]P1[P ]URl|a^b<X bb`^b1Uaa

{10|{`()_[U/{o]^S^ _`S; a}m^`\Sb`^13||]1'11'{ a^[U]'] a]]o3P]},{ a ^.S)1(P.S].1U\1 ]1`0bP'1RP]Xo _`^'!'U1{PUb \{Uf[U]]^. .|[Xb_l Z Z^]fc [UbP, Z^STP ^a;'-R _`bbQ`U;S<bb^Y |-`:bSa)`lURP bW::. |1'D. '[:,ba'SSb [1^ [92]" bU]\1_U`Pbc`P TP]]l1h1 {1`XT^]]l1e a[^U1] hb^`ab<^Y R^Tl] _^T]b{\{PUbao T()
1!^b<`^R^\{'1'^[!1{1'1]^1:1.}baTo]lb\'1 bb^T lSh ^`] R:b 1^[ 1.;am _5-6' a, \,1 11 1(aX\{21[l}'b^b'^ W] P gU]}1o, }1 1( [ U_ "|1oe^Ra:<bbY T^a'|'1{SPU'S 

b1()_}|X}]U`;1[1{WP11|1'{ ']`^bPXR!1]1,1U S`c]b^R a'[0U ] .5 S|^[c\{Ub`^R^h1 hb bWR U`e]Ul1 (]P] () P[^ ^b<boQ`o)a UW ]̂  ] \1U`W[lbb:b a[^b;1 _^[ ]0abl}^ Pa-/{^abPRc ` 
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a0abPRX[P `^Rl1e 43%^, ]P `PabR^`^R S[cQX]U 3 \ 20%" {.1 }{;. S[c_- QX]a4.5 \-5'/aa.[! b mk\$$d.n}RU[X'bU]XU \X]U`P[XWP1]X1,1 \^`aZ^Y R^Tl] WPa 1bUb Rl{\^`P)(X_
RP]Xo _`^Xae^TXb X _`X ]P[X!bXX a[^o R^Tl1 _^T^ [lT^\ 0]P cRU-[XgXRPUbao ,a60-80%^, P bU\_U`Pbc`P _-4 T^ _^]X)ZPUbao T^ - -5 R mb^\ |W20]. a[c!bPU \^`aZXU ̂ aPTZX bPZ)ZU ]Pe^Tobao R \U`W[^\
a^ab^o]XX. 1 _^ \U`U fU[^\' a[^o R^Tl1 \U)ZTc c\U]lb_U]Xo 1!`X-
_PY]lb\ [lT^}1 X WPa^[U]]^abl T]^\ RU`e]US^ a[^o 0aPT-T^]]l1e \*{^5 Z^R (bPQ[. W cRU[XgXRPUbao ) S95]. !i;"3- 

1'PQ[hfP 1

3Pa^[U]]^abl RU`e]US^ a[^o ^aPTZ^R( 7)
R WPRXaX\^abX ̂ b b^[1S{X]l| a[^o R^Tl1

_;U>ZTc _`X_PY]l1_{X [lTP\X 11

\^`aZX)\,1 (!)T]^\ 

1P;Z]^ ^b\UbXbl' gb^ _`^\U`WP]XU l{^`o R 0\TU`-@Xa. 3. ?eU\PbXgUaZPoZ P`bP _^QU`U>Zlo1 (P`aZ^S^ _^TR^T]l]e RP[^R' QP`^RX `PY^]U 
_`XQ`Ue<]l[e ^b\U[UY Z^alba^_`^R^'(TPUbao lb;bSbaZ^Y ]U b^[lZ^ Z`X^SU]]lb\ XW-

_ (S/[);_^RU`e]^ab]1,]e R^T ]P ^Qicb^ }c{X]U`P[XWP1{Xb^ / \Uab^ ̂ bQ^`P_ ̀ ^Q \U]U]XU\ \X]U`P[XWPfXX R \^`aZ^Y R^TU X S`c]b^R^Y b^[iU, ]^ _ _ R^T: 2 1,0 0.5 S/[, 4 0.25 S|[{1W^[X]XX \X]U`P[!{WPfb{[| _^RU`e]^ab]l1e S|[,3 - X R^W]XZ]^RU]XU\ ]P_^`P S`c]b^Rl1e R^T R _^TabX[P1^iXe ^aPT-
ZPe. !.D. [`XS^`lUR !bb^ ^b\UbPUb' [92] ]]`X 1]`^\U` WP]XX_0TR^T_
]^S^ QP`P _`X \Ub`^R^Y \^i]^abX \U`W[^S^ a[^o S`c]b^Rl{U (T^ R^- a^[U]]^abl gPabX ^aPTZ^R[ PSc]l1 S[c-RU`e]UY acQPZRP[l]l1e 

X\U[X Tl1 ]P_^`.c)ZU QX]lb 1 \) a^abPR[oUb1 .6-]1.9|^, ]X)ZU WPa^[U]]^abl cRU[XgXRPUb-
1(`X^SU]]l;Y \^)ZUb R W]P!1XbU[l]^Y dPZb^` abU_U]X XW\U]obl 1 b^ >ZU R`U\o a`UT-ao, ]P S[cQX]U 4-5 \ W]PgU]XY 347^. T^abXSPo 

]P_`PR[U]]^abl _`XQ`U)Z]^__{^`aZ^S^ ^aPTZ^]PZ^_[U]Xo. [|U`U- ]{.{U R ^bZ`l]b^\acQPZRP[l]l1e ^aPTZ^R W]PgU]Xo WPa^[U]]^abX 
e^T ̂ b ^aPTZ^]PZ^_[U]Xo ca[^RXY R ̂ bZ`l1b^\ \^`U Z R^T R mb^\\7|^`U ]b`X \X]U`P[XWPfXX \^`a1(Xe a^abPR[o}^b0 .5-0$|^ ca[^RXo_{
_^[cWP\Z]cbl1e' P WPbU\ X Z WP\Z]cbl1e R^T^U\^R a^[`^R^)1(TPUb- R gPabX25-W5S /[. 1U\_U`Pbc`l{ ^b[^e(U]XY fUb{b`P[l]^Y 1-:Pb?^b+U ao ]P_`PR[U]]l1\ _`^fUaa^\ ^_`Ua]U]Xo * *2.2 b{^RU`e]^ab]l1e R^T [P{'c]l! ]Pe^Tobao RX' a^abPR[o}^b ^b[^)ZU]Xo "a.3TUal -2.0 a^^bRUbabRU]]^, ̂aPT^g]l!e b^[{f. 1 W^]U a\U`3P]Xo [lTP a !.@c]_ ^e[P)1(TU]]^\ Z ]P Q^[UU\ U[Z^R^T]l1ea^ab^o]XX. 1[X>ZU QU`USc 
b^\ _`^fUaa TP]]l1Y \^)ZUb Qb,bbl R W]P(1XbU[l]^Y abU_U]bb a^-X3\U_ \^i]^abl b(^b^`l|e _^oR[o!^bao\ U`W[l1U ^b[^>1(U]Xo' c(bPabZPe 
]U]. {4Wc]U]}1U ̂ aPTZ^R 0\TU`\X]ab<^Y [PSc]l] ]P bb^QU`U>b<lU a1':1R[oUb }(P`- 1,5-2.0 \.
aZ^S^ \^`o 1]^ZPWP[^' gb^ _`X ^QbiU\ ^_`Ua]U]XX _^RU`e]^ab]l1e ]Ua^^bRUbabRXU\PbU`XP[l1 _^ZPWl1RP}^bo R]^U [{`XRUTU]]l1U 
R^T WPa^[U]]^abl ̂ aPT1(^R WTUal ]P\]^S^ 11`UR^ae^TXb _^S]U`e]^ab]l]e W:}a^'bU]- WS{P!bU]!1-^aPTZ^]PZ^_[U]Xo ca[^RXY `UP[l]lb\ ]^abl ^aPTZ^R R ̂ bZ`l1b^\4 \^`U (a\. )1PSc]P Rl|.!.o]c- R^T R[362] b^[iU. YX]U`P[SbWPfXo a^TU`>ZP]Xo a^[UY R ^aPT^11]^Y `Xa.3). 
bP _P`P[[U[l]^ '{\{ _^QU_`U)(1,S^ ]P !'5 **'. .`-T"', [PSc]U !1|X`X_ gU\'{ b^ VU R`U\1o WPa^[U]-`Paab^o]XX R 3*_4 \U]l1hU' R \^`U, R `PWP ]P 200 \, S[cQX]P 0.5-2.0 _b. 1 [PSc]1,1 \1U\ R_PTPUb }{^a'Sb) acQPb<RP[l-cablU 0b[^- ^aPTZ^RR  2-3 Q^[lbhU' WPa^[U]]^a'1'l `UZP. `PWP VU]Xo [PSc]lb S|`UTabPR[U]l1 _U`Ua[PXRP}^iX\Xao _UaZP_,1X ]l1e 1,1 3b^ ]Ua^^bRUbabb]XU]U, a^\]U]]^, aRoWP1{^acS- \^`aZXe ^aPTZ^R. 

[X]ZP\X bU\]^-aU`^S^ a Q^[lb[Sb\ fRUbP Z^[X11UabR^\ !{U ([Ub^\ ^`SP]XZ1{. ^aPTZXa _U`RX1b]^Y aUTX\U]bPfX^]]^Y WPa^[U]]^abl}^ 
\4X]U`P[XWPfXo R^T R [PSc]U [Ub^\ b<^[UQ[Ubao S1PZP_[XRP}^bao ^b 13*20 S/[ R QPaaUS?]U), P a 1(`X^SU]]lbhb bb`U^Q-R ^_`Ua]U]]^\ 

gPabX 8 S/[ cablUR^Y X _,1U]UU T^ R gPaboe' ^b _[^`o. 1]`X W].1\]U\3:b- _^`^Rl1e R^T R ^aPTZPe,_ `^Xae^To11{X\ cTP[U]]l1e 1-1?1W0RP]XU\ 
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1 bU1(__`^]c1U`WP]XX. 0.5^/^ 53]. 1(`X^SU|1]Po a`UT]XU W]PgU]Xo a[PQ^WPa^[U]]l!U ̂ aPTZX, ]PZP1b[XRP}^iXaao [ R [P- - 1)1!/1]^_]Pb`XURP}'!, 
a^Q^Y Sc]U 11`UX\c]1{UabRU]]^ _`UTabPR[oUb ^b[^>ZU]XY R [Ub]XY [U`X^T, mbXe a^^.].RUba.SRcnb 1! `PW]^]?111`P1}!91{!1'1?,a.Sc`P dP1{X_

(^b _'{X[[X\Ub`P P./1l]l!\ .|Pa'S^ acQRU`bXZP[l]l1U, ^!]U]l b^]b{XU aUTX\U]b^SU]UWP. T^[UY T^1 WX_fS_b.bY_ U`1.{^T {1^T R^W-ca[^RXo\ 
Z^b^`l1U _`^]XZP1^b R ^b[^)1(U_a\, 1!`^\U`WP]Xo b_[X`l1 [lTP, 5*5 X _[\) W]P\1||bU[l]^Y TUYabRXU\ b<`Sb^SU]]^Y | T[X]^Y _,{UbP\0`*

bUZabc`c ?&1? R mb^\ [Pb<cb^ e<U S[cQX]c 20*25 a\. _^`^Rl!e ]P R^T Xe WPa^[U]]^abl R^W`PabPUb `Pb?^]UdXWPfXX X ^]X [1].]'| `UWZ^ 
]PWRP]P !{\'1X1(PbPa^]^RX  [.[. ||cT^R ^]P a'SP}|^Robao 1.\4. ^e[P>ZTU]]l{\X. [181]; ]PQ[b^TP[X 

X ^b[^-X[X 11S^[lgPb^b?. 1 PRP]TU[l'1'^Rl{e 1 a[c!bPU Ta[lb^Rl|e \lb ]PQ[S^TPU\ TP]]^\ ']1cgURXT]^1,] d^`\b.b`^RP]}1U `PW]^RXT]^-
'|'UZabc`l;. ^Q`;:'Wa':-\!U|!P}^bao! (`X^Sa]]l!U .'.S]|!oe Z^[l!\l| ^1 abX aX]SU]UbXgUaZXe Z`X^SU]]l1e b^[i' ]U \]^S^[Ub]U\U`W[l1e' `. P

1b^ RX_"[^h1P]l{\X'' bh[X`P\X :blTP Q[bbWb<XU Z^al{\X \]^S^[Ub]U^e[P)ZTU]]lbe. [195], |:;1}!!1]9 Z`X^SU]]l1U b^[1f}1 ae^T]1,] a[P]]lbU 
R^a_ScQlb. !P \U[Z^R^TlU 1P]lZX]^Y ?\4? Z Z`X^bU}<abc`P\ RlbTU[U]]l1\X Rl]h1U Z`X^TXPSU]UbXgUaZX\X /{c Z`X^SU]]l{\X b^[-
[[o_gPabX ̂ ab`^RP1 ̂ [b'S_^Y 'S()g]^-aXQX`aZ^S [̂ {^`o aURU`]^Y 0bU'X c ]U afU\U]b11`^RP]lb i21_{X. [lT^\' e^.So1 ,1\U}^b T`cSXU ^b_
^]P\U`W[l1e b1^`^T ̂ T]^^Q`PW]P: Z`X^SU]]Po bUZabc`P };0RaZXY bU\_U`Pbc`c; R ^Q^Xeb X_Pe ^b[^e(U]],1oe PZb].{R]^`XfPba[l]c}^ 
]U-|h[X`P\X X _^e^)ZP] P ,]1^\P]l1\X' RUbRoiX\Xao ^Q`;bW^RP]P _`^bUZPb^1' _`^fUaal1. !^ _`X]X]lb TXPSU]UbX!!UaZXU d^`\Sb`^RP- \a`W[l}UbUZabc`c. 111X`^Z^_ `UTab?1R[U]l{ aUbgPbc}^ bb!]PRX[l]c}^ ]Xo bX_^R ̂ b[^>ZU]XY TP]]},be 1(`X^Tb:PSU]Ub11(1Ua1(XU`PW[Xg]l1. 

a \PaaXR]^Y Z`X^bUZabc`^Y._^`^Tl1 a^^bRUbabRcb^b ^a^QU]]^abo\ ̂ aPTZ^}bPZ^_[U]}1'{, Xe bU\- '1a}`^Tl1 \Ue<Tc _^TR^T]l1-\{^`aZ^S^ [[^]Xo<U]b,bo T]P' `Pa_^[^)ZU]]l!U _U`Pbc`P ]U aRoWP]Pa  aaW^]]l{\X Z^[UQP]Xo}{X bUh{S|U`Pbc` R^WTc-
\U[Z{,1\ ac_UagP}b^_QP`P_bbb,Z ^aP\X' WP_^[]U]l! Q^[UU RP[P\}1' _'{h eP. D^`\X`^RP]XU \]^S^[Ub]U^e[P>1(TU]]l1e aX]SU]Ub1.1(1UaZXê ,}.-

X\U}^b Q^[l_|:1e ZPZ _`PRX[^, ^aPTZX, \PbU`XP[^\. ac{'._X]Xabl{\ [^e<U]XY ^_`UTU[oUbao Z[X\PbX!]UaZX\{ ^]1.1 U)1{US^T]^dPZb^`^\, _^ 1(`X^SU]-@Paa\^b`X\ WPa^[U]]^abl X R[P)Z]^a1'l. 1!1cn TP]]l1U _^TTU`)1hRP}^bao WPa gUb WX\]US _̂ `^\U`WP]Xo X Z`X^SU]]^Y\ U- 1 hbU[-a^R`U\U]]l1e [PSc!{. ab`^U]X1^ l{U`W[l1e ^b[^VU]b:Y }b^\,1c bP\^`dXWPfXX _^`^Rl|e R^T.
R acQPZRP[l]l1e ]PgX]P}^b _`^h1U`WPbl ]{!1e [PSc]Pe ^aPTZX ca[0RX-

eP`PZbU`]l1 [^-^b[^eU]XY oe. 1 b1U[^\, },1U`W[lbe [PSc]]l]e T['| 
Z@X^SR]]l|R _@^fRaal| X Z@X^SR,]]^R ]Pab@^R]XR X \!!1]]l{U, _`U`l1RXablbU' `[1WRUbR[o}^i{4Uao cb^]gP}^iXUao 

ac10ZR0[l]l|e \R@3[l!e ^a0TZ^R [UT'{]l{e m[U\Ul1-!(:0]{{Pe Sb _`^a[^YZX [lTP. 0`XU]bX`^RZP [X]Wlb 
']'|}R 30].S1`UX\ciUabRU]]^ ]PZ[^]]Po X acQRU`bXZP[l]Po [1 \4PbU`X:b[^R _^ Z`X^SU]]^_{c ab`^U]11n acQPZRP[l]1,1e \a)`- bUZ__^ bX_c Z`X^SU]]l1U Q[XWb<bbU 0.2[. [{^_^Rl1}{ ̂ b\U!bP}^bao aZXe 0b[^eU]XY; R ]Pcb1T';; [XbU`Pbc`U ^[1U]l \P[^' 3b^ aRoWP] â STU R ^b[^)1(U]XY' abc`l1 RU`e]UY gPabX [PSc]]l]e T[o ca[^RXoeb119 [?\'{, acQPZbWP[lSbl{U \^`aZ!{U b^[iX ]U1b1,1`^Z^, _^[c-`PWRXbl] 

S,1 RXabl] ^_b^bao_ `U` ^ [X]W W]  U]]^ab1,1 ;1!|XbU[l]^Y ^QR^T] d^`l'SX`c (1 !{Ua1(1{ gU}{XU ZbXbUa:<Xe \PbU`XP[ ^R bUe]X ]l ^ U a.b1^)Z]^. 1(`^ \UdP 
3}1T]l{U Z`!1^bUZabc`l1'Z^a^aUbgPbl1U b^S^,a P\P Sb`^Q[U\P UiU ]UT^abPb^g]^ bU^`Ub!1!!Uab<bb `PW`PQ^bP_ _^ }(`X^Sa]]^\c_`XR^T],1b a[UTc}^i}1U 8.0. }a^R /]P]]l{U j119 [346] 1?' WPb`cT]oUbf ̀ ^RUTU]XU _^[URl]e Xaa[U-fU[U]P_`PR[U]]l1e 

^b[^)ZU]XY ̂ ab`^RP1 X[lb<Sbb1_ab`^U]X}^ [PSc]]l1e a^R`U\{U1{]l]e \U`W[l|e ^b[^o(U]XY T^RP]XY. bb^TR^T]l{e RP[^R, [[o QP`^R eP`PZ-
[PSc]]l1e ^b_Z^S^. R^Tlb Qlb[bb RaZ`l1bl1 [X]3l1 1Q[XWX TRU c`UWP bU`U] _Ua.bP]lbY a^abPR. 1(`X^SU]]^U ab`^U]XU _`UXh1ciUabRU]]^

:S^>b<U]bbY; ^Q`PWcUb'S{U_`PRX[l]l1UR RU`e]aY \^i]^abl1^ 0.2 \ [UT \PaaXR]^U. [11X`^Z^ bPZe<U b`Uh{b{]]lbU ".bbc.19-X `PaS1`^ab`P]U]l] RXT [UT'1]l1e0RP[l]l|U 10-15 a\. S]UWTP T^ [P]]lbY RXT]lbU'', `PW\U`^\ 11^ ̂ _`UTU[U]XS^ 8.0. }a^RP Z`X^bUZabc`l[. 1 _U-[346], 
RZ[b^.bU]b[b? RaUY _^`^Tlb,40-50|^ 70a/^ ̂ QjU\P a^abPR[oUb̂ :' (| T^ PXRP}^iXea'! WPX[U] ]},1e _ U ab( P e R a1'` U P }^1'ao `Ua[ _` ^a[^S}b<X [ 1,T{|1

1'a{(abc`P bPZVU S^`'{W^]bP[l-Q[XWb<PZ  PbP.1{a1{b^R^Y1. ab`U.bPUbao b^[bb1X]^Y 1-2 a\, X\U}^1b{!1U WU`]1,1ab^Ua b`^U]].1U. T^ 3U`]S;ab^U
!](.) ^Q`PW^-?[^Xab'^a'Sl a'S1^!,1abl1Y [UT b^[iX]^Y 15 a\ X Q^[UU. T^ ab`^U]].1U [UTo]l1e m[U\U]b0R oR[oUbao eP`P{{bU`]^Y ]U`b^Y Z`1{^-
;m:,b \X}|U` P[l]^b? [b`X\aalS^bb;'b b,1 l]\X Q` PW]lb\X WPS`oW]U]] SU]]^S^ ab`^U]Xo WPa^[U]]l]e \^`a1(Xe dX`]^^ ^b[^;<U]XY! _'{UeP}]XW\ US^
]1`^a[^o\X X[P RZ[!^gU|"|'1o [lTP' R Z^b^`l1e Rab`U!1P1^bao `PW_4U_QcTUb {{{,{)(U' 1 1P]lZX]^Y ScQU d^`\X`^RP]Xo ?\4?`Paa\^b`U] 

[UTo-Z^[^]XX \U[ZXe 10 _T_[. 1 ]X>Z]UY [X]:]U ^b\UgP}^bao _{^i}|^abl}^ (\^i]^abl `{)\,] ]1^ 0.52 \ bb`X_PY]^S^ [lTP 1.8 \) _`UTa.SPR[U]
1|l{e ^`X_X RUbRXabl1U _`^a[^1,b' S]UWTP a\ WU`U]: _UaZ^\ 1'^]Z^WU`l1Xab1'\, TXP}{Ub`^\ T^.1.5 _lb[URPbl1\, a RZ[1^!!U]XU\ a[PQ^^ZP-

.bPablS^ U]'S;.1`^RP]]lbU Rl1R^T'0Rb^` ]PZ[^]]^. Q^[lhbUY bP]]^Y TU[PUb SP[lZX X bS1UQ]o, a \P[^_,!^i]l]\X _`^a[^ob\{X ]P\l]R]^S^
gb^ ^b[^e<U]XY ̂ Qca[^R-Z`}{^SU]]^U ab`^U]XUR  [X]WPe [PSc]]l]e 1[P>Z]^abl TUT`}1bP. _UaZ^RR  RU`e]UY gPab{{ `;1abXbU[l]^S^ a^abP-
._0]^ R0/]l]_`^fUaaP_,{X. |{`X]U\ Xa'S^[1}{!1Z()h| R[oUb 11]jUZf!1^]]l1h{X 32-36|^, P ]P S[cQX]U 0.4-0'5 \-26-2]7^' WPa^[U]]^abl e[^-
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\^S[X Qlbbl ]U b^[lZ^ R\UiP!^iXU _UaZX' ]^ X aP\X R^T^]Pal1- X3^\Ub-S^`XW^]bl1 Rab`UgP]^bao !U`UTZ^ j|P PS`USPbl|. ao 
X[lb (!b^14]bU`Ua]l|\ iU]]l1U oR[oUbao [346]' b^ ̂ Qab^obU[labR^' R aP]bX\4Ub-[UTo]l!e ^Q`PW^RP]XY TUaobZX `PW\U`^\ `Xg]l|e ]P ]UZ^b^`l1e _`X bU\_U`Pbc`U cgPabZPe TP)ZU X[l1 ]U a^_ 10^/^.111X`^Z^ 'a _`X mb^\ [lTXab^abl -5 DQiPo T^abXSPUb `Pa-`^R. [lTP X X\U[X (`X-TU`>ZP[X _[PabXg]^U a^ab^o]XU' gb^ aRXTUbU[labRc- b_[X`lb. [UTo]l1U RUbRoiXUao Z^a^a[^Xabl1U _`^ab`P]U]l| 

Ub ̂ Q Xe W]PgXbU[l]^Y WPa^[U]]^abX. |[^ ]PQ[b^TU]Xo\ a \U`W-].D. S`Y- a^[X. ?^R\Uab]^ ]P[Ub^\ X]^STP _^Z`l1bl] [lTP abP[[l] 
S^`lURP R WPa^[U]]l]e a^R`U\U]]l|e [92}, X[Pe 1P]lZX]^Y Sdlb bU\_U`Pbc-^b`XfPbU[l]l|e _`X ]XWZXe [l!\X TP>ZU cgPabZP\X, 
RZ[}^gU]Xo [lTP ]PQ[b^TP[Xal R RXTU [Ufo]l1e WU`U]'_ ^- a^fU`>ZPiXeS`c]b^R' ]U fU_^gUZ _[PabXg]l1e Rab`UgP}^bao cgPabZX `Pe' Z`l|bl]e ]P[Ub^\ a^[X. _`UTU[ bU-_`URl!1_PUb ZPZ _`PRX[^, 1[^Z]^abl S`c]b^R, [lTP. 

(^]oeX]lb\, 1_ 1(^[lb\lb ]!{'0. TU[lbU `. [.[. 1(P`b^b_UR^Y Xaa[UT^-X WP]X\PR11]Xeao Xaa[UT^RPbU[UY, * 1^[lb_X]abR^ ZcgUabX' 
/1'0. 11{cQX]^Y Qlb[^ XWc]U]^ Z`X^[Xb^[^SXgUaZ^U [195] ab`^U]XU ^b-acQPZR P[l]l1e a^R`U\U]]lbe Z`X^SU]]^S â b`^U]Xo RP]\1o\'1 
acQPZRP[l]l{e ^b[^)ZU]XY. 3TUal _^ _`^dX[b^ 7'5 Z\ ]P _`X gb^ T[X]^Y \]U]Xo, _`XTU`}(XRP}^bao [^>ZU]XY, d^`\X`^RP]XX
\U[Z^R^TlU (a[^Y R^Tlb 0.8-1.4 \) Qlb[^ _`^Qc`U]^ 11]Uabl aZRP)ZX] _`^fUaa^R]UW]PgXbU[l]P R Z`X^bUZabc` `^[l TP]]l|e ca[^RXoe S[cQX]^Y 10-21 \' Z^b^`l1\X RaZ`l]bP \U`W[Po b^[iP _UaZ^Ra _`^fUaa^R'X RU[XZP R^Tl1 aRoWP]]^Y \XS`PfXX `^[l 
SP[lZ^Y, _UagP]^-X[Xabl]e X X[^RPb^-P[UR`Xb^Rlbe ̂b[^e<U]XY, R^Tlb.aR^Q^T]^Y _U`U`Pa_`UTU[U]XU\ ^S1`UTU[oU\lbe 

_^TabX[PU\l|e S[X]P\X gU`]^S^ a RZ[b^gU]XU\ fRUbP a ]P_^`]l{\ aRoWP]]l1e _`^fUaa^R' TUYab-3]PgXbU[l]Po `PZ^RX] `^[l a^[^]^RPbl!e \^[[1^aZ^R, X ^_-aRXTU- S`c]bPe' WPa^[U]]l1e d^`P\X]XdU` TXPb^\UY, R _`^\U`WP}^iXe R^Tlb RXU\ aR^Q^T]^Y 
bU[labRcb^iXe ^ \^`aZXe ZPbUS^-^aPTZ^R.ca[^RXoe \U>ZTc a^^b]^1_U]Xo d^`\X`^RP]Xo XW\U]U]XU\ `PW[Xg]l{\X `UTU[oUbao 1(`X^SU]]^U ab`^U]XU RU`e]UY _UagP]^Y b^[iX a^_eP`PZbU`X3cUb- Rl1a^ZX\ eP`PZbU`XWc}^bao S`c]bl1 R^Tl1. 3Pa^[U]]lbU `Xo\X ao \PaaXR]l1\X, \XZ`^[X]W^RXT]l1\X Z`X^bUZabc`P\X. _`X ]XWZXe ̂ b`XfPbU[l]l1eR^Tlb, [[o ]UWP\U`W1_UY TP)ZU TU`)ZP]XU\ 
]X>Z]UY b^[iX eP`PZbU`]lb acQS^`XW^]bP[l]l!U' RUbRoiXUao (bPQ[. 4).bU\_U`Pbc`Pe 
_`^a[^YZX [lTP' _U`Ue^ToiXU Z]XWc R aUbgPbc}^ Z`X^bUZabc`c. bU\_U`Pbc-_^]Xe<U]XU R^Tlb, ZPZ X ]UWP\U`WbhUY ?^TU`e<P]XU 
|[^ _`^dX[}^ Ra]^Tc \^`aZ^Y cZPWP]]^\ ,"T a'"`W'Ubao ^_`U-\U`U a R W]PgXbU[l]^Y S`c]b^R' T^]* ]U3Pa^[U]]l1e WP\U`3P]Xo `l] ]l1\X ^aPTZP\X' R gUS^ _^RaU\Uab]^ bU\S`c]b, `UWc[lbPbU 9U\ a^abPR^\. d^`\X`cb^bao Xe RUiUabRU]]l1\ TXa_U`a]UU TU[oUbao 
]^R^^Q`PW^RP]]l1U \U`W[l|U _^`^Tl|. WP\U`-bU\_U`Pbc`P X bU\ ]X)ZU R^Tlb R ]U\ ]UWP\U`W1hUY Q^[lb_U 

[.14. ^b\UgPUb' gb^ [cQXZ^R a [123] ]U WPa^[U]]^- _`^-gUbZ^YW PRXaX\^abX cRU[XgU]XU\ S`c]b^R bPZ^Y WP]''|o' WPa^[U]]l1e [[o abX ^b[^)ZU]XY aciUabRU]]^ _^-[UTo]l]e \X]U`P[XWPfXX c\U]l1_P}^bao W]PgU]XY a ]UZ^b^`lbe `PW\U`l1 a[Ue(XRPUbao'! PgX]Po 
1_[X`^R' P WU`]P [lTP R 1h[X`Pe a[PQ^ aRoWP]l1 \U)ZTc a^Q^Y, eP`PZbU`X-X S`c]bl1 \^Scb X S[X]Xabl1U _Ua(bP]l1U `^R^S^̀ PabR^`P _^`^TP _`X ]UW]PgXbU[l]^\ \UeP]XgUaZ^\ R^WTUY abR'1X X bU\]}U-[USZ^ R^Tl1 ]UWP\U`WbhUY a^TU`>ZP]XU\ W^RPblaô TX]PZ0Rl]\ 

]P PS`USPblb. |[`X]X]lb mb^S^ `Pa_PTPUbao ^] RXTXb R bPZXUa[PQ^Y \X- \{.@1. |{^ ||21)' WP\U`WP]Xo. TP]]lb\ [U`QU]UR^Y `Pbc`^Y S`PfXX Z Z`XabP[[XWPfXX X`PabR^`P XW-WPQ ̂ [l1_^S^ S[X]P d`^]bc Z^- _Ua^Z' ZP^[X]^RPo ZPZ ZRP`fURl|Y S`c]bl1' `PW]l{U [XgUabRP R^Tl], ]Pal|iU]]^Y bb^]P\X ]Pb`Xo R a^[UYa[^- Z^]fU]b`PfXX TXddcW]l{e _`X ^TX]PZ^R^Y S[X]P \^]b\^`X[[^]Xb0RPo 
oe S[X]Xabl1e gPabXf' |{^mb^\c _`^\U`WP]XU WPa^[U]]l1e a^-0aPT- WP\U`WP]Xo, bU\_U`Pbc`^Y ^TX]PZ^R^Y ^Q[PTPb^b_ `PZbXgUaZX 
Z^R a^_`^R^)ZTPUbao _W.6 R[PSX ]P \UabU WPa^[U]-X[X P _`X ^b>]<P-dXZaX`^RP]XU\ 5|^ '? , abPR[o}^iUY _`X WPa^[U]]^abX - -W.4 - 
bXU\ R ]Xo<]XU -?. S^`XW^]bl]' STU ̂ ]P WP\U`WPUb R _UagP]l1e _|2.2 _12.1 b^, gb^ R^-Z^[* oR[oUbao |{`X]X]^Y mb^S^ ]^abX |7|^ - - [UZb^`Pe [XQ^ ]P Z^]bPZbPe a[^UR [Xb^[^SXgUaZ^S^ R^Tl1'\^[UZc[ `PW]^S^ a^[X Rl{Wl]RP1^b TUW^`XU]bPfX}^ T^`PabR^`X\l1U 
a^abPRP. _`X-gPabXf. 3b^ \X]U`P[l]l1e 0`XU]bX`^RP]]l1e _^RU`e]^abl1^ 

1 \U`W[lbe (e^bl fU[^\ R T[o ZPZ^Y-b^ \U`U afU\U].1.X`^- R^Tl1 R S`c]bU'R^TXb Z^[XgUabRP Z `l1e[^aRoWP]]^Y c\U]l1_U]X}^ RP]]l1e [lT^\) acQPZRP[l]l1e \^`aZXe ^aPTZ^Re P`PZbU`]^ _^-a[U* \X]U`P[XWPfXX W]PgU]XY STU ^_`UTU[U]]l1e _`X T^abX)ZU]XX 
_`U^Q[PTP]XU Tc}^iUU: R Z`X^SU]]^\ ab`^U]XX acQRU`bXZP[l- X e<XTZPo [X1_l _`^g]^aRo3P]]Po ^abPUbao dPWP'`^R^S^ ̀PabR^`P ]l]e 1_[X`^R [lTP ]UQ^[lbh^Y b^[iX]l1 (]U Q^[UU ]UaZ^[lZXe ]U^Qe^-_^`^Rl1e \X]U`P[XWPfXX ^ 3]PgU]Xoe `PabR^`^R' [P]]lbe 

\X[[X\Ub`^R), ]PabPo Rab`UgPU\^abl XW^\Ub`Xg]l]e R^-Z`XabP[- ^Q^[^]ZX _^[]^Y TX\l1e `l]e[^aRoWP]]^Y T[o TUW^`XU]bPfXX 
[^R [lTP' X]^STP Z`XabP[[lb ^Q`PWcb^b [{^\^]^[Xb- \P[^. ^gU]l fU_^gZX' R [XbU`Pbc`U TP)ZU ]PabXfl1' R^Z`cS \X]U`P[l]^Y Tl1 
]l|U [UTo]l1U m[U\U]bl!' Z^b^`l1U R aR^1^ ̂ gU`UTl [USZ^ mbPZ ^]fU]b-S[X] \PbU`XP[P\ fU[ob- 1.[. [`XS^`lUR^Y f[o |97], `PW]l1e 
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R^Tl1[P6[hfP 4 a^[U]^Y a[^Y gU`UW ]P \U[Z^R^Tloe\1 a[^Y [lTP gU`UW `X^T 
bP-^b[^>ZU]XY, ?^TU`o<P]XU ]UWP\U`WhUY (]/].R)* |[`X _`^\U`WP]'b\4 R^Tl1 ]] acS[X]Xabl{e S`c]bPe X a]XWc. T^]]l1e Y.''!6^e) _ !, 

XW_ `XT^]]l1eWPa^[U]]^abX \^Scb \XS`X`^RPbl R^Tl1 _^`^Rl1U `PW[X]]^Y [58] ^Q`PW^\, 
1 ZX\ 

Z _`^\U`WP}^iX\ ||421'X R ab^`^]l1 R]X3 cgPabZP\ RRU`e' 
^/^ a[^UR 3Pa^[U]]^abl, _`^\U`WP}^iXeZ`X^bUZabc@ RXT^\ T[o eP`PZbU`]l|\ !PXQ^[UU 

1_[X`^RaUbl ]PZ[^]]Po oR[oUbao ^b[^)ZU]XY QPaaUY]^Rl!e aQ^b<c 
^WU`_]P _`X\U`U R.\. 1(PbPa^]^Rl1\ _^ZPWP]^ gb^ Ql:[^ [lTP' 33.5 4^.7 53.0 84.3-2.8

X[^R.26.8 ]l|e -4.0 W5.7 47.1 80.0
*6.5 Rl{TU[U]Xo TP]-^Q^a]^RP]]^abX 24.W ]P W0.0 39.0 49.7 _^T`^Q]UY DabP]^RX\ao 
*11.1 11.4 22.9 24.7 26.\ a "_^-US^a RoWl|RPUbao D^`\X`^RP]XU bX_P \U`W[l1e S{^S^ 

* ''^`^T. QU`USP.R,,`P*",' ^b R _`^fU]bPe Z ac\\P`]^Y R[Po<]^abX \U`W[^S Ŝ `c]bP _^ S^`XW^]bP[X ]P_`PR[U]]l1\X e^[^^TP'" b^ZP\X 
\U`W[l1eR ^Q`PW^RP]X'1 W]PgU]XU TXPZ`X^SU]]l|e 1^[l_[^U 

_`^\U`WP-R^Tl1 Z aRoWP]]^Y \XS`PfXX d`^]bc _`XTPUbao b^[i 
g`UWRl]-_`^fUaal1 \XS`PfX^]]l1U ^aPTZ^R WPa^[U]]l]e ]Xo. T[o 

Z`X^bUZabc`R \^}(Ub Xe \U]oblao ^b 0.1 1.{ 0.4 }.{. e^TU X 1 _`^\U`WP]Xo \X- Rl|oR[U]XU a[PQl1 d^`\X`^RP]XX `Pfb1o T^ gPY]^ `^[X 
]P\X mZa_U`X\U]bP[l]l1U]U`P[XWPfXo _^`^R^S^ _`^RUTU]]l]U R S`c]bU gb^ ]U- b`UQcUb `PabR^`P T^ZPWPbU[labR. cRU[XgXRPUbao, 

gb^ WPa^-_^ZPWP[X, (`PWTU[3 .5) XWQU>Z] _̂ `XR^TXb Z _U`U`Pa_`UTU[U]X}^ _`^Q[U\l! a^^b]^1_U]Xo Xaa[UT^RP]XoTP]]^Y `PW[Xg-
_`XX \XS`PfX}^ ]l]e ZPbUS^`XY R^Tlb R ab^`^]c e(XT1(^Y R^-_U`Rl1e, ^b[^'(U]XY' c\U]l1_PUb T^[X [U]XU `UWZ^ cRU[XgU]Xo dPWlb.
a[^-UU, R^-Rb^`l1e' ?^^bRUbabRU]] R̂' ̂ W`PabPUb ^abP]PR[XRPUb ]P_^`]lbe R^^QiU _`^fUaa^R, ]Pe^To- W]PgU]Xoe ]UZ^b^`l1e `^[l 

^`XU]bX`^-S`c]bPe aR^}^ R WPa^[U]]l1e R a^^bRUbabRcb^iXeZ `X^SU]]l1e bUZabc`l] bUZabc-iXe Z`X^SU]]l]U Xabl1U `UP[XWP1{X}^ 
_^P acQRU`bXZP[l]^ 1(`^\U b^S^' _`^\U`WP]Xo, \X]U`P[XWPfXX _`XR^TXb b< ]U _P`P[[U[l]^ `Pe. RP]l1 cRU[XgU]XU d`^]bc d^`\X-

a_UfXdX]UaZ^Y W^]l: WP\U`WP]Xo,e P`PZbU`XWcb^iUYao Z ]U\c.`^RP]X}^ ^b]^1_U]X}^ 
_^`_^Tlb \U`W[l1U a^gUbP]XU\ \]^S^gXa[U]]l1e d^`-[lT^^Q`PW^RP|1\1oX  [^ZP[l- gb^ fU]b`^R }bRU`>ZTPUbao, TXPZ`X^SU]]l1U 

1^ R bX_U _`^\U`WP|1Xo' TP]-]l]e Z`XabP[[^R a^[UY. _`X cgPabZ^R \X`c}^bao `^abP TXPSU]UbXgUaZ^\ 
[lT^RlbTU[U]XUX _^`^T DT]^Y XW _`XgX] a[PQ^S^ \U`W[l1e [lT^Rl!TU[U]Xo R \^`aZXe ^aPTZPe b*^Y a[c]PU d^`\X`^RP]XU 

R^aPTZ^R \^>Z]^ agXbPbl _`U^Q`PW^RP]XU\ a^abPR̂ Q\U]]lbe ZPbX^]^R. 3Za_U`X\U]bP[l]l1U a UabUabRU]]lb\ !:1XZPZ ]U aRoWP]^ 
0 \X-Rl11hU' ]P\X Xaa[UT^RP]Xo 3.0. !U`aUa^R^Y gb^ Qlb[^ _^ ̂ _`UTU[U]X}^ \XS`PfXX _`^fUaaU |2511 `Paa\^b`U]]^ TXPSU]U3P, 

aaRoWP]l| a[cgPU R[PSX' R [lT^Rl!TU[U]|7o X _cgU]Xo _`X _`^\U`WP]XX S`c]b^R X [lT^^Q`PW^RP]XU TP]]^\ S`PfXo R^Tl]' `PW-
a ]XWZ^bU\_U`Pbc`-Z^]bPZb^\ [Xg]^S^ \X]U`P[^SXgUaZ^S^ a^abPRP_ ^ZPWP[XX e gUbZc}^a RoWl P X\U]]^ a R]U1h]X\ dPZb^`^\, 

mb^\ ZPZ RP[U]b]^ablS^ |1`X TXPSU]UbXgU-^Q\U]]l1e ZPbX^]^R. |1`X ]Pal]iU]XX S`c]b^R \PaaP\X' ^T_ `PW ]l|\X R^WTc1_]l|\X 
]^RP[U]b]lb\X $P-, 1(-X^]P\X \XS`PfXo R[PSX Rl1`P)ZU]P a[PQ^' _`U`l1RP}^bao'aZXU _`^fUa^l1 

ab`^U]Xo(`X^SU]]^U Z`X^SU]]^S^ P [lT^Rl1TU[U]XU ]UW]PgXbU[l]^. ^a^QU]]^abX ab`^U]XU eP`PZbU- \]^SXU RWS[oT' !P ]Pf[ 
^Qjoa]U]l1Qlbbl \^Scb ^aPTZ^R _`U^Q[PTP]XU\ RU`bXZP[l]lbe X acQRU`bX{<P[l]l!e \^[^Tl1e _`XQ`U>Z]^-\^`aZXe `XWcUbao 
WPa^[U]]l}e1]][X`^R. R[PS^]Pal1iU]]l!e aRU`ec ^Qlbg]lb\ _`^\U`3P]XU\ 

acQPZ_RU`e]oo Rl11hU, 0]P[XWX`co Z`X^SU]]^U ab`^U]XU a^R`U\U]]lbe _`XQ`U>Z]^- ^aPTZ^R. ZPZ 'bPabl cY `Paa\Pb`XRP[^al 
\^`aZXe ^aPTZ^R' ]U[lWo ^abPRXbl R ab^`^]U RP[l]l1e^aPTZ^RgPab^X\UUbR[P)Z]^abl,]P\]^S^_`UR^ae^To-`Paa\^b`U]XU d^`-

R111c\aZ^S^ |1'0' \X`^RP]Xo "TXPZ`X^SU]]l1e [382]' ]PQ[b^TU]Xo\ b^[i \U`W[l|e _^`^T'' 1fc1^ |{^ ?]XbP- _`UTU[ bUZcgUabX. [346]' 
aR^_agUb WP Ubao' gb^ Z`XabP[[l1 bX_ \U`W[l]e _^`^TU _^`^T R _U`UcR[P)<]U]]^Y bUZc]UY TP]]lbY `Pabcb d^`\X`cUbao ca[^RXoe

[b^Q^\R gPabXflb \U[U}^iXe \X]U`P[l]l{U R^T^U\^RW Pa gUb _^b^]<^Re ^[^TP a]XWc X a Q^Z^R. US^ [USZ^ T]P ^Z`c>ZU]Xo' `PWTRXSPo 
QUW`PW-WP`^Tl11hP 0aPTZX UiU a[PQ^ ^`XU]bX`^RZP R[PS^]Pal]iU]]l1. |[`^\U`WP]XU mbXe 1 c_[^b]U]l!' ca[^RXoe "',`'#""'X. Z`XabP[[l1 ^b[^>ZU]XY _`U`lbRPUb _`^1{Uaa [Xg]P' `PW`PabP-ZPZ Qlb T^]]l]e WPRU`- RaU WP`^TXR1_XUao T^abPb^g]^̀ P]^ TXPSU]UWP' 

h]Po US^. QUa_^`oT^]]c}^ |[^b^ZX ^Q`PWco e^[^TP R _`^\U`WP}^iXe `U1_UbZcbP[X1(Pe _`X mb^\ nbao _[^aZ^abX, \^_ QPWXa]^Y _^ 
]X\X'\U>ZTc _^`^Tl1 Scb ogUYZP\X Qlbbl ]P_`PR[U]lb (^b a a Q^b<^R QU`US^R)a, RU`ec (R _[PabX]gPbl1e WX\]XY _U- \^]^Z`XabP[[^R 
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!PQ[b^TPUba'| a[U/{c}^|]{P'| 1|U}'{ WPRXaX\^a.Sl: Ql[a.S`UU _`0h1U`W;1_ [l:TP]aZ^S^ __RP ]P _Ua!|P]l1e Z^aPe h1^i]^abl \U`3.]1l!e;<aY[. !,[o ]XU' bU\ b^]lh]U h1[X`l{ X \U]l111U S`c]1'^Rl{U ogUYZX *.*Tc ]X\X. RQ[XWX\ ̂ `o ]P 9-30 \, Q^[UU a::b'.SS^>ZU]XY c]]P[U]]l1{ cb1;19''''.'*|1`b'b mb^\ Z`XabP[[l1, ^`XU]bX`^RP]]l]U QPWXa]^Y _[^aZ^a1.l}^ R \ 1,1 R bl1[^Rl{e gPaboe _[o)ZP 120*160 _[ 45-125 [37].]P_`PR[U]XX _`^\U`WP]Xo, _`^]XZP}^b UiU R bP[c1^ _^`^Tc WP* ]X>Z]UY S`P]X!{l] '|'^[{-b\ \4^`d^[^SXo \U`W[l{e _U`1]^S b̂ !1_PT^ 
R ]UY Z`XabP[[^R `^)ZTU]Xo a ^`XU]bX`^Rb<^Y (bU\ T`cS^Y Q^[UU ()11`UTU[oU'Sao _`^]{UaaP\X' 1]`^Xae^To!fX\11 R S`c]b^R^\ \PaaXRU

mb^ eP`PZbU`]^ \^`aZXe WPa^[U]]l{e T[o ^aPTZ^R !b!1abZ^Ra ^b`X1{PbU[l- m _XSU]UbX!1UaZ^\ _`^\U`WP] [X. _`XQ`U>b<Sbl]e _ [[o c `1.1 ]^Y bU\_U`Pbc`^Y) X _^[cgP}^b _`UX\c!fUabR^ R ?PZX\ ]UTPR]^ _^T]oR1_Xeao ],1W-_^T \^`o' \^1]]]^abl`PWRXbXX. 0a'1'`^R^R' c`^R]o ^Q`PW^\, R^ RaUY \PaaU _^`^Tl{ _^a[UT^RPbU[l]^, a[^b;b WPa [^U\ a^abPR[oUb] UaZ^[lZ^ \Ub`^R; a _^QU`U-^b !',1U`W[^bl1 cTP[U]XU\ QUa_^`oT^{{]Po d^`_[X`cUbao aUbgPbPo Z`X^bUZabc`P; .bPabX _`X mb^\ R ^ab`^R^R̂ ]P R^W`PabPUb ]UaZ^[l-)|{lo fU]b`P[l]^Y T^ gU\ \UT[U]]UU XTUb _`^\U`WP]XU, bU_'{ Q^[lhbUU R a^bU}{ \Ub`^R. |{^ 9.!. @1UXWRUab]^S^ 250)' R WP'd^Q[PTP]XU Z!1e TP]]lb\ |249 lSUY ' \^Scb _^[c(.Xbl [UTo]lbU bb][X`l]' ^`XU]bX`^RP]]lbU 11PabX R ]PS1`PR- ^T]^S^X W ̂ ab`^R^RP ̀ eX_U[PSP D`::];1P |4^aXa|Pb;;ST]^Y [U]XX bU]\,1_U`Pbc`]^S^ S`PTXU]bP. .1'UZabc`bPZXe Z`X^SU]]l1e ![o _^`^Tb'1_ ^oR[o}^bao_ ^T _`X_PY]l;\ [lT^\ 1,b ]P }'{a`W[l{U `Paa1'^-eP`PZbU`]^ aUS`USP1{X^]]^S^ d^`\X`^RP]XU [lTP R ^a]^R]0\ WP 0.1 b<\ ^b QU`USP \^h1]^abX 88 hb' 1 ^ab_o]b,bbT T^abXSP}^b fa]b`a agUb a^QabRU]]lbe WPb1Pa^R R[PSX R _^`0TU, a _U`U`Pa_`UTU[U]XU\ ]X)Z]oo S`P]X1{P \U`W.]]^bl1 lb. \U1mW[^Y200 |{^T T^abXSPUb `^}]P1 UU [X1_l R _`UTU[Pe ]UW]P(bXbU[l]^S^ -?. _^ \^i]^abX a[^o. [1`X ^Q_ RaZ`l1bl1 Z`X^_mSXa  [Pb<`bU W^[+^Y bU\_U`Pbc`^Y )(U Z`X--:|,3 
aUb1{Pbl1e `PW^RP]XX bUZabc` R _U`UcR[Pe<]U]]l{e X WPa^[U]]lbe 0]'mSXR aZ`l{bl{ X _^T ]U]c1U`W[l1\11 X[P\X \^`o. ?^^b]^b_U-T]P _^`^TPe oR[U]XU \XS`PfXX R[PSX XW S^`XW^]b^R T`cSXe R`oT [X ]P_^`^R _^T\U`W[^b]l]e Z`X^_mS^R gb^ mbX ]}'U _^1(PWl{RPUb' R^-

\^Scb XS`Pbl WP\Ub]c}^ 1 mbXe `^[l. R\UiP}^1fPo _^`^-ca[^RXoe S1^TR [Xo]XU\ Z`X^SU]]^S^ XW ]P_^`P R1,]TPR[XRP}^bao R]cb-,]l1 XS`PUb 1bPaaXR]c}^ TP a`UTl1, R Z^b^`^Y `^[l Z`XabP[[l] [l]{P ^ab`^RPR  ab^`^]c \^`o. 3b^ RPe<]^U ]PQ[b^TU]XU`PW- 1]U]]Xe.bPabUY RXRP}^bao _^ a^QabRU]]l{\ WPZ^]P\. [UZabc`P lbU`W[^Y _^`^Tl] ^__ h]b[}^ab`X`cUb ^Qbb1cb ]̂ PS1`PR[U]]^abl _^T}'{U`W[^b-TRX)<U]Xo 
S[PR]l1\ `UTU[oUbao ^Q`PW^\ ̂`XU]bX`^Rb<^Y R^W]XZPb^bfbbe R ]UY 1'{l[e R^T _^T R^WTUb}abRXU\ _`^\U`WP]Xo \^`_m_XSU]UbX!{UaZ^S^ 

1(`XabP[[^R [lTP. (]Z'be ^aPTZ^R. S`c]b^Rl|e R^T _`X^Q`UbPU1'S ^`XW^]-.[Rhb<U]XU 
bP[S ]c}^ a^abPR[o1^h1cb^. 1{ 1^W`PabP]XUZ ̀ X^SU]]^S ]̂ P_^`P S^_

_U`U\U1|{U]XU S`c]b^Rl]e R^T R acQPb<RP[l-ab^`^]c 1)!]W^]bP[l]^U 3.4. Z@X^S_]]l!1 _@^fRaa1|
]l1e ^aPTZ^R_ `XR^TXb Z ^QiUb1 WPa^[U]]^abX_ `^-c\U]l!11U]Xb^ X Z@X^S1]1{^1 ab@^R]X1
\''U`WP1^{1{US^ 11`X S`c]b^R^S \̂ Paa1.1RP R 1{U[^\. mb^\ d^`h_,b`c-\^@aZXe ̂ a0TZ^R R ac10m@0[l]l|e ca[^RXoe Z:bao Z()-Q^[UU\ ^]^[}1b]l1U \U`W[l]U b^iX WPa !;U'S c\US}l11:U1+Xo 
['.1gUabRP Z`X^_mS^R].P  >ZU \X]U`P[XW^RP]]l]e _^T-`PWS`cWZP \4U`W[lbU _^`^Tl1 R W^]U _[o)ZP _`^a[UVXRP}^bao R RXTU _^[^- \'{U`W[^b]l]e [P-X \U)Z\U`W[^b]l1e R^T R ab^`^]c ̂ _`Ua]U]]l}e al{ hbX`X]l1 RT^[l `PW[Xg]^Y \PbU`XZ^R^S^ _^QU`Uo<l'|' WP'XaZ[}^- Sc] 11[X ^abPb^!|]l1e ^WU`Q cTUb _``1R^TX'Sl Z WPa^[U]X}^ ̂ aPTZ^R,gU]XU\ 1{`c_]l1e cablURl1e cgPabZ^R 1 PZZc_,1c[o-`UZ. `UWc!lbP.U a}^`\X`cS^iXeao R _`Ua]^R^T]l]e 1(`X^SU]]l]U ]P_^-ca[^RXoe. ]P]^a^R, fXX b`P]a_^`bX`cU\l1e RT^[lQU`US^Rl]\X, 

b]^W]XZP!^iXUR  _`^\U`WP}^iXe \^`a1(!1e ^aPT1(Pe, Qc_cb a_^-`lb" ]PS^]]l1\X bUgU]Xo\X, ""'`'",,*,_`^Xae^TXb ̂ Q\U[U]XU .bPabX_`XQ`Ue<]^Y aabQabR^RPbl X]jUZfX^]]l1e _`^{{Uaa^R| 1`],1`Pa_`^ab`P]U]X!^ \^`o. T]P 0b S[cQXSbl] \^`o X b^[h{X]l] a[^o [lTP' [U)ZP1]{US^ ]P Z`X^bU!(abc`.d^`\X`^RP]XX WPRXaob T]U' 1]`^T^[)ZXbU[l]^abl X S[cQX]P aX]SU]Ub1{11Ua1{^S^ 3b^`^Y b11_ Z`X^SU]]lbe b^[11{ R W^]U_ [o)1{P eP`:}Z'1'U`b,1WcUbao_`^\U`WP]Xo RU`e]US^ a[^o ^b[^>ZU]XY. T^]]lbe [[^ \U`U Rl1e^TP :]]:1({XbU[l]^Y \^i]^ablb^ Y\4|{. Rb^`^S b̂ X_P jbU ]PQ[S^TP-[\[o P1(Zc\c[obXR]lbe d^`\ T^]]^]]^ R ]PTR^T]^U `U[lUdP _^[^)ZU]XU a]1'ao \U`W[l1e R ab^-\{^i]^abX _^`^T _`X TRX)ZU]XX c\U]l1b1U]Xo _`^\U`WP]XU ]P]^a^R X _`^Xae^TXb caX[XRPUbao WP\Ub]^U cRU[X- \^`o. b^[]i a^^bRUb-D^`\X`^RP]XU bX_^R \U`W[l]e !{U]'1U `0}1c TP]]l{e \^i]^abX X _[^1fPTX a^R`U\U]]l]e `Pa_`^ab`P]U]1,1o \]^_ a'SRcUb bU]TU]fXo\ R \^`aZ1,1e Sb^QU-`PW]^]P_`PR[U]]l!\ `PWRXbXX S^[Ub]U\U`W[l1e _^`^T.
[[U`RlbY bX_ _`X _`U^Q[PTP]XX _`^{]Uaa^R`U>ZXY. d^`\X`cUbao 1 W^]U b{[oe(P dPfXP[l]^Y `Pa_`^ab`P]U]l1 bX_P \U`W[l{eTRP PZZc\c[ofXX R bX_P \,1U`W-^aPTZ^R QU`US^R^YW ^]U. TP]]^S^ [[o 3 W7 1. [{U`RlbY | bX_ eP`PZ1'U`1,1WcUbao U[11!1U]XU\ ]\{^bf]^a.SXcR [l]e b^[h{ mb^\ eP`PZbU`]^ Xe ]^R^^Q`PW^RP]XU|.1 ̀ X RUTc11{c}^'S9,_b1 \\_ R ]P]1`PR[U]XX ^b ̂ U`US^R^;P ,,''"Z bl1[^Rlb_,[ g:1abo\ ||[o_ l {bS`PUb _`^\{U` S^ -m_XSU]UbXgU  aZ ̂  U W P]S1U. ?bT] SU]Ub' XgUaZbTS] `^.b1 
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R Q^[l1_X]abRU a[cgPUR `XW^]b a^abPR[oUb RU`e]XU 2_3 \.,|[Xh:l \U`W[l1e ]P [[4Wc]U]XU ^b[^>ZU]XY SSUagP]^YZ ^al] R ̀ PY^]U[^|(P[l]l1e !| aQP[P]aX`^RP]]l1e (P`aZ^S^ cgPabZPe ab<^`^abUb:| (`Xa. ^aPTZ^]PZ^__ 0\TU`\P ]P _^QU`U>ZlU \^`o bb^WR^[bb[^3) S[^a. 
[U]'1o X 11^Rl{1_U]1{o h1^`o \^i]^abl aX]SU]U1.X!1Ua1(0S^ c`^R]o ]UZ^b^`l1U Z^[XgUabRU]]l1U aRoWXW Pa^[U]]^abX̂ aPT|{^RS^_ !]l]'1RXbl 

QcTUb Q^[lb_UY.`XW^]bP (bPQ[. Z`X^SU]]l1\ ab`^U]XU\ 5).1|){ a [362] 
D^`\X`^RP]XU Rb^`^S^ bX_P \U`W[l|e b^[1f aRoWP]^ acS[X]Z^R a X R[P>1(]^abl}^ a bb`U^Q- WPa^[U]]^abl}^ 0.27^ T^ T{^]][o [PTP]XU\ _`^1]Uaa^R QU`US^R X _U`Ue^TP `PW\l1RP \U`W[l1e eP`PZbU`]l] a[^Xabl1U Z`X^bUZabc`lb. |1`bb Q^[l:hXe _^`^T WPa^-)"4'% 

XWa cQPm`P[l]^S^ R acQPZRP[l]^U a^ab^o]YU. 1 ,.'#.'c,,U S`c]b^R a_UfSbdXZP Z`X^SU]]^S^a b`^U]Xo \U-_`^- ]]a|]]^aboe `UWZ^ \U`WP]XU R]^Rl ]PZP_[XRP}^iXeao ^aPTZ^R _`^Xae^TXb _`X [{`X WPa^[U]]^abXa Rl11hU 0.8^/^X  R[P)Z]^abX 2R-5]!^/^[ Uf]P[X- 11'1U'Sao. 
gXX \U`3[l]e _^`^T R b1e ^a]^RP]XX. Y^i]^abl a^R`U\U]]lbe ]U ^Q`PWcUbo ̀ Z^ Rl1`P>{<U]]l{e Z`X^SU]]l1e bUZabc` X ]U)')ZU \U`W[l]e ^aPTZ^R R mb^\ a[cgPU {{PabXflb. QcTUb ]UW]PgXbU[l]^Y, \X]U`P[l]l1U D^`\bb`cZ)ba'{ ̂ bTU[l]l1UP aP\X 11a_{U]bX`cUb 
ad^`\X`^RPR1_XUao b^[iX QcTcb _`UX\ciUabRU]]^ aX]SU]UbXgU- X[X S]UWTPX W^\Ub`X{{Sbl1e X Rl]bo]cbl{e XS^[lgPblbe},;})1.1abP[[lb 
aZX\X. ]Uab{^[lZXe _'{11[[X\Ub`^R. ?cS[X]ZX!(@14abP[[^R T^ `PW\U`^\ 1 WPRXaX\^abX ̂b ^aPTZ^]PZ^_[U]Xo ca[^RXY X _`^\U`WP]Xo \P[c}^ }'1UeP]Xj1UaZc}^ _`^g]^abl' [USZ^ R 1,];\{a}^b `PW[P\l|RP}^baoW^]U _[o>ZP S`c__lb d^`\X`cS^bao R^]X a^e`P]o}^b _[PabX(|]c]^ .' .'- Z^]a1,1abU]|1X}^ dPfXY, TP>ZU `c](Ph'X' '',"*'.]f""." abPRc' a[^)ZU]X}^ X Z`X^SU]]^\c ab`^U]X}^. a^ab^o]XX.}''1U`W[^\ 

?c_Ua]P]^-acS[X]Xablb\ a/^ ^b[^)<U]Xo\ _`X[XR]^Y W^]l| _U aZ^RW P a^[U]]^ablb^ 0. 1 \4 3 |1'](0^abl}^ 1 9 _[o_ [[o -0.2 -22^/^
)<P' _]X`^Z^ ]P [PYT^Rlbe `Pa_`^ab`P]U]]l1\ QU`USPe, _`XaciX bUZabc`P \,{PaaXR]Po, P _`X WPa^[U]]^abX0 .3-1 .89^ X|{`],1^SU]]Po 
b^]Z^a[^XabPo X aUbgPb^-a[^XabPo _W*_ 6 Z`X^SU]]Po bUZabc`lb. _UaZX _`X bU\_U`P'Sc`Pe R R^T^]P-1^[- !]|,!hbU ]Pe^Tob'ao "? 

1_[X`^R [lTP iX]P R RU`e]UY gPabX 0.]*0.3 a\, [`\| mb^\ R ]Xe ]PQ[S^TP-\X]U- a|,!iU]]^\ ^e[P>]<TU]]^\ a^ab^o]'1'1, `PW`UWP 
_`^a[^UR 0.5-1.5 `P[l]l|e a\. 1 Q^[UU ]X3ZXe a[^oe \X[[X-1_[X`l| Z.}'Sao ̂ bTU[l]l1U Z`XabP[[l1 [lTP R ]UaZ^[lZ^ `PW\U`^\ [lTP b^[iX]^Y 7-2 a\ ^Q`PWcb^b T^ aUbgPbc}^ X[X ]U_^[]^aUb_ }"{U'S`^R.

gPbc}^ bUZabc`c. }}4e ^QjU\]Po [lTXab^abl a^abPR[oUb 1 \^`aZXe ]Pe^-50_,70?^, WPa^[U]]lbe a^R`U\U]]l]e \U`W[l1e ^aPTZPe' 
_`XgU\ b_[X`^RPo [lTXab^abl 30_35|^. T^abXSPUb acQPm`P[ a^ab ô ]X\4, eP` PZbU`]^ a_UfXdX.bUab<^UR l]^\ [[o /{oib.beao `PW`UW^R[PYT aR^YabRU]]^ gU`UT^RP]XU aX[l]^[lTXabl]e X a[PQ^[lTX- {(`1{^SU]]^U _`X Z^b^\ [UTo]l{U Z`XabP[[l]ab`^U]XU' ^bTU[l]l1U 
abl1e a[^UR S`c]bP' b^[iX]P Xe Z^[UQ[Ubao ̂ b 0.5 2 Rlbb'o]cb^Y a\' \4^i- X[X XW^\Ub`X.bUaZ^Y ]U S`c]b^-T^ fU]\'{U]b11`c}^b d^`\lb ]^abl \U`W[lbe ^b[^>ZU]XY, ]P ^ab`^RPe ;+lbb? d^`\X`c}^iXeao 1(P`- \PaaXR. 3b^ aRoWP]0a  bU\ ^Qa'S^obU[labR^_{,g b^ R WPa^[U]-
aZ^S^ \^`o' RT^[l _^QU`U>b<lo .{\P[P' _0 aX]SU]UbX({UaZ^\c }-1l|e bX_ S`c]bPe _`X _`^\U`WP]XX ^Q`PWcUbao1h X`^1(Po 3^]P 1]U`U^e-
_c a^abPR[oUb ]U Q^[UU 3-5 \. |1^T ]X\X WP[USP}^b ̂e[P)ZTU]- [P}ZTU]Xo Z`{,{abP[[XWPfX]4.a \]^e(UabR^\ [^ZP[l]l1e fU]b`^R 
]lbU SbUaZX X S[X]l], ]Pal{iU]]l!U aX[l]^_4X]U`P[XW^RP]]l1\X [[^a[U R ]PgP[P _U`RXg]l!e Z`1,1abP[[^R [lTP `PW-d^`\X`^RP]Xo 

e[^`XT]^-]Pb`XURl1\X _^`^Rl1\X X ._1,1(]]l1e 1 X acS'S`c]bPe Xe _`^T^h|<PUbao_ ^-`PW]^\c. X[Pe 9 |0 1T) `PabR^`P\ |287]. `^ab 1.1. 1-Pc[X] |26] gb^ ]P [PYTPe cZPWl|RPUb' !PPTP`Pfb<^Y [11]Xabl1e ScQ{b S`c]bPe _`^T^['(P1^bbbU`RXg]l]U [UTo]l1U Z`XabP[[l1 
]Xe(U 5_6 \ \U`W[l1e _^`^T WP[USP}^b ̂e[P>ZTU]]l1U aR^Y \X]U`P[X- WP _^`^R^YR ^Tl1 XW ̂ Z`c>ZP}^iY{ agUb \XS`PfXX ca13"'-`^ab -a. W^RP}{]l]U ̂ aPTZX * _8 a bU\_U`Pbc`^Y 11`X !(01} _`^\U`WPe1XX _^RU`e]^abXZ _^RU`e]^abXZ `XabP[[P. 1 e^TU \XS`PfXX Z -7 
WPa^[U]]l{e S`c]b^R \X]U`P[XWP1{Xo Xe _^`^Rl1e Z`XabP[[P _^TboSXRP}^baoa ̂ [X. 1Q[XWX _^RU`e]^abX`Pa1'ciUS^ `PabR^`^R cRU-[XgXRPU'Sao. |{^mb^\c _`^ab^U S{^]Xe<U]XU bU\_U`Pbc`l1 ]U _^Rl1h1U]]^Y WPa^-_`X- Z`XabP[[P [lTP a[^Y |]'!a'1'ciUS^ d^`\X`cUbao RUTUb b< R WPa^[U]]l1e !]US^ d^`\X`^RP]X}^ S`c]bPe .]{U]]^abX' a_[^1_]l1e X\U`W- R a[UTabRXX \XS`PfX^]]lbY _^b^Z c\U]l[hPUbao' 
[l1e b^[1f. mb^S^ b`UQcUbao ![o X[X [UT1o]^Y 1\.{X]U`P[XW^_ S`c]bPe X[Xm[U_{U]b _`UZ`PiPUb aR^Y 1 _UagP]l]e `PaS{`Ua]U]XU `^a'S. RP]]l1e S`c]b^Rl1e R^T' X[X Xe ^b>ZPbXU' Z^b^`^U 1} ^ac_{UabR[oUb_ R^T^]PalbiU]]l]e a1{UbX[Pe [lTP _`^Xae^T!1b WP d^`\X`^RP]XU ao Ra[UTabRXU ]U`PR]^\U`]^abX _`^\U`WP]Xo. W;1\U`WP]Xo R^Tl1. Z`XabP[[XWP]1XX a^[X ^b-aR^Q^T]^Y 3TUal _`X d`^]bP 

[^`XW^]bP[l]^_a[^Xabl{\ b^]ZX\ _UaZP\ Z}1\P{^bao X P[UR`XbP\, a[PSP- WPS `P]Xfl] Z`XabP[[^R, c _^RU`e]^abX d^`-`PabciUY }^iX\ ]UWPb^_[oU\l1U _[o'(P' \{1{`cUbao aR^YabRUb+]P c!1PabZX bU\-\PaaXR]Po W^]P_ ^Rl11hU]]^Y \X]U`P[XWPfXX, _`URl1b_Pj^iUY 
Z`X^SU]]Po bUZabc`P. DQjU\]Po [lTXab^abl _U`Pbc`c mbXe ̂ b[^)<U]XY RZ[}^(1U-]U WP\U`WP]Xog' b^ ̂ S`P]X!1XRPUb [UTo]l]e `^ab 
_`URl111]PUb 4Wc^ * |W46]. ]SbY' @PW[Xg]l1U \UeP]XW\l1 _`XR^Tob Z ^T]^\c c`UWc[lbPbc 

58
59



'|PQ[hfP 5 '!'PQ[hfP 6
_ (`X^Sa]]^U ab`^U]'bU X WP1a^[U!1]^abl ̂ .['[^eUSbXY Z^aS,b ()','1) R _U1mUe^TP S`c]1'^R S{^[^aU 3Pa^[U]]^abl [294]T^]]lbe .a) (bU\_U`Pbc`P S`c]b^R_3'*5 [W62]

(:b1Sb-b_Pe)0.,,7 
^/^3Pa^[U]]^a'S;' 

(: (,{()::W^(bPbl: b:)!! aZ[^]l] Ya[Z^:;^]1S,U _^TR^[]l!a 
?cS[;.bbb^Z

!1 1'0.02-0.3 (-cS[b.bb: 40-50.[1b.b ]W ̂ RbbT]^-a[^1'1abl1 0e.;bP;_<TU] ]lbU 1.0.1U. ZX
11{:bb.b`l; ;;_'T:b 10 _b_b 35-.,150.90T^ 0c_UaX

0.09_0.W (-.Sb^bbab':'bU. 111-_S:`lb [lTP T^ 0.91 35-54|]UaZbb
2 l;lb. [)Paab^o]XU 6_60 alb

(|Pabl 0.87 [{U]b`P[l]Po _U`Ue^/{P51 1{ PQ[b^TPZ_;._.ao ^bTU[l]l! U

Z`1]a'1'P[]1l] [lTP !9 W30.16[[bb]lb 0e[Po<;1U]]lbU0.98 W5 1^ VU 
13-161.2 0.50.+0 \4U`W[lbU

1.4 (.cS[X]ZX 15470.1W21 De[PVTU]]lbU
::1.55 12,1 8W541 0.41\4U`W[lbU

1.8 )1 1 7_W00.57?c_Uabb 0e[P>ZTU]]:.bU
2.2 W442 D'STU[l]lbU ^`11U!{b1{`^- 1 5,300.51[[UaZX 1-^ >ZU`PW]^ 

RP]!| l1U Z`|{a,1'P[[lb':'^[_1b;b _^Y
'' %._^`0Rl1e Z^]fU]b`PfXX `PabR^`^R, T^1\\

[1Ua^Z

0.1 25 21 \4:baa;bRbb:bo 
'|^Q[hfP 0. | 72^_21

,:0.09-0. 1 1 20*22 (2.') bSU`ae^TP S`c]b^R QU`US^Rl:e 3Pa^[U]]^abl [294]cg:!abZ^!] 0.12_{' 1 W 1 9-2W
0.32 20-25 DbTU[l]lbU Z`|'ba1.P[[l! ._lTP (a`a;1:[UU' 9})|':b_ S`c]b^R /).,,7 |-U^-f^S^-SU{{U'|'X,""*''*! '''.,"*' 0..18 22 1^ >ZU ]

1.88 2)-25
0.15\^`aZPo bU``PaP [1Ua^Z _bU`W[lbS![1U`RPo 

2.48|! Ua^Z ̂ e;bP>ZTU]]l:S'1

(cbbUal 0.3 1_bU`W[Po

0.66[cS-_bb]^Z lb^`W[l[b!

_^RU`e]^abX [UTo]l1e `PabciUY Z`XabP[[^R W^]Pd^`\X`cUbao ^.22|[Ua^Z_ [U`W[lbb:b
"[Pb}TP]}^Rl] 1_U]]^Y \X] U`:'b[XWPfXX, _`^oR[o !^ Poao R RXTU a^[lRP.1.] i b,1e |1Ua^Z ̂ e[P;o<Ta: ; bbb,bb:b

^Q^[^gUZ. (c_Ual 0.92\U`W[Po

1.4\4U`W[lbU ?cS.:bb..b]^Z l:U`W.bSlbb!^e[P)b(TU]]l1U S`c]1'lb QU`US^R^Y W^]l1 b(P1( _0T R^-'| W.1^e[::b;ZT1U:.b]lbS:[?cS[SS]^Z bPb{ X ]P S]`X[USPb^iUY T^Y, Z \^`}^ ac|hU b([PaaXdX|{X`c}^bao |(P{(
0.28WPa^[U]]l{U. |1Ua^Z \U`W[lb!.b{^`^S_^ 1P`' bb[oe<X[[}^ab`X`c}^b ^a^QU]]^abY ̀Pabb`UTU[U]Xo

1 }Ua^Z ̂ e[P>ZTU]]l:|1WPa^[U]]^abX ^aPTZ^R _`XQ`U>Z]^Y `PW'11,1!b]l1e W^]lb \PbU`XP[l]
1,55?cbbUal lbU`W'_P*bXWcgU]Xo _U`Ue^TP _`^UZbX`cU\^S^ [|U`UW SPW^_`^R^TP 1PYTP`Pf_ 11?c _Ual ^e-_P>:<11U]]Po

Zc]^ ScQc. 3Pa^[U]XU S`c]b^R ̂ b]^aXbao Z \^`aZ^\c bX_c X aRoWP*
]^ a ^aPTZ^R R \^`aZ^\ .bb^d^`\X`^RP]XU\ QPa|UY]U. |1`X b^\, 
RaU [Xb^[^SXgUaZXU S`c]b^R WTUal WPa^[U]l1 _^ `PW]^abX RaU\c ^e[P)</{U]]1,1e|,1`^a[U>ZXRPUbao WPa^[U]}b^abX cRU[XgU]XU (WP XaZ[b^]U]XU\ `PW`UWc S`c]b^R aUW^]]^-bP[^S^ (}aPTZ^R a[^o R acQPm_ R ab^_^b S[cQ^Z^R^T}1lbe _`X Q^[UU TRX)ZU]XX cgPabZ^R 

\^V]^ `P[l!{l{e _`^a[UTXb ca[^RXoe), ^_`UTU[U]]cb^ S[cQ^Z^R^T-TXa`dU`U]- acS[X]Z^R ac1|1X. ?`UT]oo WPa^[U]]^abl `0]c T[o 
R WPa^[U]XX f11PfX1^ ^aPT|(^R T[o ca[^_ ]l1e |.04a/a;, ,f[o`PW[X({]l]e \U[Z^R^TXY dPfb.1P[l]l{e 0.73^/^, a^abPR[oUb T['1 c11PabZ^R R bPQ[XfPe 6' 7 ;b`UTabPR[U]l; ^ WPa^[U]|{1.{ TP]]l]U 0aPTZ^R@XY. S[cQ^Z^R^T_W]PgU]Xo a[UTc}^iXU: 3.\^/^. ac_UaUY mbX "hPb!;1 \[o 1{P`aZ^S^ }'{^`o: S[cQ^Z^R^T]l]e X \U[Z^R^T]l1e acQPZR;:}[l]l1e ::b'ba 2.27^. De[P-QP`^R !1 _[oeUY 0.57^/^, \U[Z^R^T]lbU 0.97^, T[o ^aPT1(Pe' P bPZ)ZU acQPm`P[l]1'e ^b[^)ZU]XY \^`aZXe _^QU`U)ZXY )](TU]]l{U W]P-X\.{U}^'1'a `UT]XU _UaZX R S[cQ^Z^R^T]l]e ca[^R1{oe ([PYTl;, QP`lS, S{[o>ZX X !|U]Xo T`.). b+P 2.4^/^,[P[bfPe 0._5 |7^' ]P k{U.1|Z^R^TlU ̂ .91 WPa^[U]]^abX , 

60



]P QP`Pe 7'P6[b._1P 81,{ ||[o)ZPe 2.3^/^. W|{P!{U]!{o WPba^[US|]^abUYb {,\a,*b]lbU ]U \()*
_ Scb Qlbbl ^Q'l>ba]U]lb a _^WXfXY |S^|SmS 1̂,R1  Xe X ] U`21]|].{W 2! !111o^a^QU]S;^abUb:| [_[ QX] lb WP  [ USP]X'1 Z` \ a|mPb;f[':P._l]l!e c ca[^_

RXY ̂ aPTb<^]P1(^_[U]Xo. |{`X _`XQ[X>ZUSbSbSb Z QU`USĉ Qbb{Po\ b.b-
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]11o' _`^RUTU]]l1U R e^TU X ]P _`X[USP}^iXe XWlbaZP]XY _^T SPW^_`^R^T TPb{P ^ab`^RPeX  Z^aPe. DT]PZ^, R aRoWXa  Q^[l--{lbP[-{'{Ulbb`.
3TUal Sb`1.1 XWcgU]X[ bb:^b] 42 WPa^[U]]^abb,}^ b<PZ a^R`U\U]]l1e \^`aZXe ]P ohbP[laZ^\, ^b[^>ZU]XY \^i]^ablbPZ `PW`UW^R X c`P[l-
aZ^\ _^QU`U>Zb,U _^Rb^`}{^-)1(X[l]l]e Rl{oR[U]^ ac1fUabR^RP]XU [lT^R a`PR]XbU[l]^ ]UQ^[lhbPo, ]P S[cQSb]Pe ^a^QU]]^1-15 \ T^

b^]ZXe _`^a[^UR RT0[l TUaobZP bb^QU`U>Zlo Z`X^11mS^R, 1PYTP`Pb1b<^Y gU`UTcn1b]Xeao ScQlb' [1^ ]PQ[b^TU]Xo\ }D.|(. 1P-a^ a[^o\X
\U`W[l]e S`c]b^R 01{.1]]m({}1{|} Ybf]U`P[b1WP1{{{o ]P [PYTU [lbTP]aZ^Y ScQlb Xe Rab`U({P}^bao |2941. Z^"fUQ.bbUbao [50|' ^b 30 TRcejo`ca-T^-?, ./'' *mm. {']l{U bU\{bU`Pbc`P b1^Rb^`]^->ZX[l]lbU ^b [lTl]. 0]P[XW RU[X.{X]P h1X^aSb^` X a^[UR^S â ̂ abP-T^ ]P]1^`P -3 0*10 \.]-50 
1(`X^_mSX RP _`Xc`^[|U]l{ [UTo]l1e Z >ZX[ _^ZPWP[, a[^o\ R^T()]U]!`0]X1]PU\,{l1e gb^ ]X>Z]XY o`ca' STU 1]]X`X]P >ZX[ S`c]b^R X 1( T^a-
Z^]bPZbP\ _^a[UT]Xe bXSPUb a R^T^c_^`P\].{. 1.6-2.5 \' P RU`bXZP[l]Po \^1f]^abl 2.0-2.R \, d^`\X`^-

1 RP[ao Z`X^1]mS^R R acQPZRP[l]l1e ]:bQ[S^TPUbao ){X[lb RU`e]US^ `Pa_`UTU[U]XX o`caP b_bb`X]^Y]UZ^b^`Po bU]TU]_ ca[^RXoe. 
? 0.9 fXo. ^'S \ R^Tlb R R ab^`^]c acQPm`P[l]lbe cTP[U]XU\ ac{]1X !P [PYTU DQa;<^Yc`UWP Z^[X({Ua.SR^ d^`\X`^RP[Xal \]'1]U- ca[^RXoe. 

ScQlb R^T^]^a]l]e mbX\ )ZU S^`XW^]b^R :1Rb^`^\ `P[XW^RP]]l1e ^b\U11P}^bao aX]SU]UbX]UaZXU >|(X[l1 [lTP'[^ >ZU c},1U]lh1PUbao. aP\^U
.,.*,*`'.'.c` ]PQ[:^TPUbao X [`X {b^]X)ZU]XX T0ab1'{SPS^1]1XUR  RU`]UY gPabX 11|X`X]l] S`c].{.^R. 0'4*0.5 \ !b Rl]a^bl]

1{`X^_mSX 1.8*2.0 _`XacbabRc1^b \. !P hX`^1(^U ]U b^[lZ^ R a^R`U\,{U]]l{e _^Rb^`]^-)Z!1[l]l{e]^ Sb R Q^- `PaS|`^a.1.`P]U]XU 
[UU \^`aZXe T`UR]Xe ^aPTZPe. R a0R`U\U]]l1e 1 ^b[^>ZU]Xoe ^b[^e<U]Xoe _U`R^Y _^[XS^]P.SSl]lbY\^`aZ^Y '1]1)T()R bU`- cZPWl1RPUb 

^]X Rab`UgPb^bao ]P S[cQX]Pe [PYT {(P`aZ^S^ `Pal1 20-50 `U[lUd \^`o. }4]bU]aXR]lbY \,b, aX]SU]UW Xe \|.1]U`P[XWPfXo ]:b _^QU`U-Z^_
.a, (P`aZ^S^ [UQ[Ubao e<lU ^b 50-1 15 SX, _`X bU_.,1b]U`Pbc`Pe \^`o XTUb R acQPm`P[l]l{e Z^STP1 b`^\U`-,!,',''' ]P_^_ ca[^RXoe, -3-6 

(bPabX Q^[UU1 0 hb. WP]^b ̂b[^)ZU]{.{o `P _[o>!(P, ]Pe^ToiUYao R W^]U _`X-TUYabRSbo 
{X\X'bUaZ;'bY [XR^R. a^abPR 1 acQPZRP[lb{l1e Z`X^_mS^R R aX]SU]UbX!{UaZXeh1U`W[l1e S`c]1.Pe h{^`aZXe ca[^RXoe d^`\X`^RP]XU 

'SU``Pa, \{U`W[l1e [PYT, Z^a X _[oe<UY S^`XW^S1b^R RUWTU R^W\^)Z]^ [X1_l R _^[^aU' ̂ S`P]X!!U]-*''`,'T,'-,Pb`XU-cab^Y.|XRl;Y cWb<^Y 
RlbY. ){'RU[XgU]XU ]^b? Xe Z`^\Z^Y \X]U`P[XWPfXX _`X_PY]^S^ a^_`^R^>|(TPUbao [lTP.Z^]fU]1.`X- d^`\X`c}^iUS^ao 

^a]^R]l{e `^RP]XU\ X^]^R e[^`P, ]Pb`Xo X \PS]Xo. |{^ a`PR]U]Xb^

64 ]. \X_bU]Z^R 0.}-:|
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3.5. [01^@0-|^@]^R \^T1[X@^R0]|,1!4_ |. _@^\[]@30]X'! \^@a!{Xe ̂ a0TZ^R
^|1`^\U`WPb^iXU _'{^`a{(1{U ̂ aPTZX eP`P{(bU`XWcS^1.ao W1-{P11]X- T
]bU[l]l1\ ^S`P]c[0_1U'|'`Xg9a|(0S^ `PW]^^Q`PWXU0.1 X \X]a`:1[^SX!]U- ^

aZ^S^ a^abPR^R, R[P)!(}{^a.1.],1, W?1a^[U]]()abX 1,1 b.T. [4Wc,;Pbl R[Xo}{XU c
mbXe .S^[11{ ?{]^ZPWPbU[US] ]Pb \U`W.]11,1e |W_ ^[aR1,1ed^`\h`^RP]|1U f

,fb`cT]^, ca[^RXoe'b`UWRlb]PS}]^ _^aZ^[lZc R UabUabRU]]l]e ca]1^-
^RXoe \b)1 ]PQ[S^TPU\ Z^]Ug]b,;Y RWPbb\^TUYa''','"'"'-`-'c','.' 
-!S{'{e 11`X`^T]lbe ?Pb<bbU XW ]{'1e, gZPZ dPZb^`^R. ]P!{P.11l]Po R[[1V-

]^abl S`c]b^R, 7Xe WPa^[U]]!^abl. ]\'1Xb{U`P[^SbbgUaZbbY a0a1.:]R S[X-': TbbXab^Y R ^b`P)ZP}^b d`::ZfXX, fU[0\ ^a^QU]bb^abXdPfbbP[l]lbU 
^aPTZ^]P1Z^_[U]Xo ^X R^ [,1b{^S^_'{ ̂ _`UTU[o1^b' b|`^fUaal], S|`^Xae^-

R S1`^h{U`WP!^1f]be ToiXU b'`c]bPe. 1l;[P S|`^RUTUSbP aa`b1o "bPbQ^`P-
1 b^`S]l!e mZab]U`X\'1U]b0R S]^ D\^TU[b,1`^RP]X1^ _`^1{Uaa^R _`^\'1a`WP-

^.]Xo S`c]b^R, R Z^b^`^Y \1,1 _^{]l]bP.111,1al ^b{U]X1]l R[Xo]XU (-)

^bTU[1,]l|e ]:b !(`!10SU]]^S^ dPZb^`^R a']'`^U]|1od^`\Sb`^RP]XU 
\^`aZXe ^aPTZ^R.

^
cR[Xo]X[ ]0g0[l]^Y R[TV]^abX S@c]b^R ^

]0 Xe Z@X^Sh]}{^R ab@^R|{XR ^

D^_`UTU[U]Xo R[1,1o]Xo ,[[o ]P.bP[l]^b] R[Pe<]^abX S`c].S^R ]P T
^Z`X^SU]]^S^ d^`_bX`^RP]]{U ab`^U]}1'{ _`'1 Xe ^T]^ab0`^]]U\,1 01|`^-

\U`WP]|111 Qlb[X -Xa_^[lW^RP]l! b`X R1|TP !.`c]ba)R: S._ce^RUb1:<Xb? b<P- f
^[X]' da`U/]]U_[UYab^b1U!{^RPo h1^`aZPo S[X!-{P a _-RP !\P.]b _`UX_bc-

b|{UabRU]]^ \^]b\^`X[[^]Xb^R^S^ a^abP1RP ],] a^R`U},1U]]lbY dX[ XW
Qceblb bb`UX ^\ciUabR ()a[ [XZa^Sb U] ]^ SX/{` }^T{4ab^S^ a0abPR P. ?^[U - |!m

^]^abl _^`^R^S^ _U`R^S^ S`c]1.P \U]UU `PabR^`P 1 S|[, Rb^`^S^c c 
6.9 S|[, b`UblUS^ 35 S|[. |[`^_b^`P>b<X'PbbXU c ^Q`PWb1^R ,,`','T',''.,

D*aRU`ec *4.0* _6 1]`X bU\_U`Pbc`Pe @PgP[l]Po '? . R[P)Z]^a1l ^\U]o-
a-[Pal ^b W]P'bU]bbY, @ba0^bRUbabRc1^1{{Xe S`P]XfU ||o `Pab<Pbl1RP] f^
., a\W]PgU]XY R b`X _`URSb111P}^1]f}1e _`UTU..|b bUZc!bUabX( b.PQ[. `PWP 10).

?U_b aP_blbhb Qlb[X a\^TU[b.{`^RP]l| 11`P!(,|'XgUa1{X 1]aU T1!P1_PW0!_bl1
Q1
^-

'{PQ[ha1P 10 ^.:-..
\/Y

3}b:b.!U]X:b ]P11P[!']l1e R[PV]^abab:b .!(@,') Sb bU_;bbU`P'|.c` |1`^\{U`WPS['1o !+

]{P^'fbb] 0,+ 165 ;10106 50 
47"a -6 -6 -6

?`UT]U__[U;:: ab^fU |'{ \c ^ RPo 1'W7] 122 52 4W
\{^`aZPo S[X]P b"a 4-6 -6 -6
()^R`U_:U] ]l:U _{^`aZXU \{ 128 55 W9 3a)

',|.1[l1 b"a -6 -6 -6 -6
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20 40 Q0 80 100|20|4016018020022024026^ ..' 80 1001'20140]60180 R[P)<]^abUX' Rab`agP1^iXe-2^ 40 6^ - ^/^$' ',',, .bPabX !! \^`aZXeao R RU`e]UY 
^aPTZ^R.acQPZRP[l]l1e 

a^abP-1lba^bP ^Q`PW1\^R 

|1]X`X]P 7 a\,R[o[P 17 a\' 
gb^ _^WR^[X[^ cab`P]1.{bl

Z^]bUY]U`PR[Xo]XU abU]^Z 
ZPgUabRU]]^U{,1 ^QUaSbUgXbl 
Z`X^SU]]^S^Xaa[UT^RP]XU 

X ^a^QU]]^abU1]ab`^U]Xo 
R^Tl1_U`U`Pabb`UTU[U]Xo 

_`^\U`WP]XX._`X 
bX_Xg]Po!PXQ^[UU 

R[P-ZP`bX]P `Pa_`UTU[U]XU 
]P-^Q`PWfPe SX R \U`3[l{e 

1,4 R ZP^[X]UQ[b^TP[Pal 0[1, a\
!.4 (`Xa. 4). ||`X ]P[{P[l]^Y

@, a\ S`P]1,1]!l{^Z^[^ R[P)1(]^abX 
40 60 80 100 1 20140 160 |8020^22^240260280W00 [U-RXTX\l1e a/a `Pa1(Pbl!RP]Xo || 

' Ql1-R[PSX _U`U`Pa_`UTU[U]XU ]U SbPQ[!^TP[^al; m[U\U]b^R ]{'b]lbe 
S`P]XfUY\U)<Tc (`Xa. |1`X R[Pe<]^aboe 5P). [^ ]UW]PgXbU[l]l1\ 
S^`XW^]-bUZcgUabX X _`UTU[^\ d^`\X`^RP[Xal `Pa1{Pbl1RP]Xo 

Ql1[^R[PSX X _U`U`Pa_`UTU[U]XU Z`X^bUZabc`l{ bP[l]^_a[^Xabl1U 
Xaac-W^]P gPabX ̂ 6`PWf^R 1 ]nZ]UY W1{PgXbU[l]lb\. d^`\X`cUbao 

gPabX ^Q`PW-1 RU`e]UY bUZabc`lb. Z`X^SU]]^Y |[!U]Xo a \PaaXR]^Y 
]PgP[l]^Y||`X 50-60^/^. 110R [lTXab^abl T^abXSPUb cRU[XgU]XX 

R[P)Z]^abXRl11hU_`UTU[PbUZcgUabXcRU[X!1XRPabaoZ^[XgUabR^
}]U`bXZP[l]l]e1_[X`^R,{1`XR[P)Z]^aboe,_`URl]1_P}^!fXe]b`U}]U[
'b'UZcgUabX ]^ eP_aUb({Pbl1\X' abP]^Robao Z`X^bUZabc`l1 R TRP ̀ PWP, 

(`Xa. R ]Xe<]Ub]5D' \U]oUbao R[PSX ]U _U`U`Pa1]`UTU[U]Xo `!1ZbU` 
b1PabX Z`X^SU]]l{\a \PaaXR]l1\ W^]P Xaac1_U]Xo ]PQ[b^TPUbao 

|{`X [lTXabPo W^]P. 01'`^U]XU\' R RU`e]UY cRU[X(]U_d^`\X`cUbao 
_`URl11_P1^1fXeR b`X W]PgU]XY, ]14X R[P21<]^abX ]PgP[l]^Y T^ `PWP 

1b`UTU[bUZc(1UabX,Z`X^SU]]^Uab`^U]XUW]Pg!1bU[l]^\U]oUbao.
\4

S`c]b^-10a/^, STU [lTXab^abl 8 RU`e]UY gPabX ̂ Q`PWf^R, 1 T^abXSPUb 11' a\ 
R]cb`U]]UYa^S[Pa]^ 1]l1U _U`U`Pa_`UTU[oblao gPabXfl{ ]PgX]P}^b 

@Xa. _`UT-5. @Pa_`UTU[U]XU (`Xa. RZ[]^gU]Xo 5a). [`c]b^Rl{U acl'{\P`]^Yb R[P>ZR^abX ab`cZbc`U [lTP R \U`W[l|e ^Q@PWfPe Z`XabP[[^R ZP^[1.{-
(0)' ]P a`UT]U_[UYab^fU]^Rl1e h1^`aZXe (6)' _P`P[[U[l-S[|b]Pe R a^R`UlbUS{]l|e a]1'PR[o}^b ^`!1U]bX`^RP]]l1U \]1^`- _[PabX]l]. a^Q^Y_ [^aZXU 

aZXe X[Pe (!) (`Xa.6). ||4aa[UT^RP]Xo[lTP ]^ _[^aZ^abo\ Z`XabP[[^R QPWXa]lb\ 
)(P`PZbU` R[P)Z]^a'S11 !] ]\{a`W"_!,!e ̂ Q`PWb1P_e ̀ X `Pa11`U/{a[U]!{'! W]P1{U]!,!oe ]P- 11b^ ^TX]PZ0-a'{abU\P' 1] ZP)!(TPo _^[o`XW^RP]]^[\{ aRUbU _^ZPWP[1{, .SP[b'Sb^b:1 R[P>Z]^abbb (R 7^).

U[|'1-\1[X R^ Q[^Z^R, ^`XU]'SX`0RP]]l1e [UT^S`c]b^Rl1e ] _52'3 0: 1W'2_50,_]_ 106,4_165; 1:1 122'1 1'31: 1: ]_30'-13,2 '!R[oUbao 11Pbl{e ](`X-2-W9'3-55,1-|26 _[PabX] !1 l]l1e l{ _P`P[[U[ l1 X[X a!{abU\,{^Y Z`XabP[[^\, 
^Q`PW^RP_abP_[^R (`Xa. R]U|11]U\c RXTc 3). |1^ 7' `Paa\^b`U]]lbU 
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]P_^\X]P!^b Z`XabP[[l{ \^`aZ^S [̂ lTP, STU RT^[l QPWXa]lbe]1{o 
ogUYZX WPa^[U]]^S^ 1 ]f>Z-11[0aZ^abUY ̀ Pa_^[PSP]^bao `PabR^`P. 

11PabX aUbgPbl1U ^Q`PWf^R Z`X^bUZabc`l1 a]ab? d^`\X`^RP[Xal 
RU`bXZP[l]l1e 1_[X`^R, [lTXab^a'Sl WTUal a^abPR-_S]U^Q[PTP]XU\ [

":' 20-30?^' R[P>Z]^abl _`URl11_PUb _`UTU[ bUZcgUabX.[cSUb \g
1 Z^\_[UZa Z`X^bUZabc`R  S[ce^RUfZ^\ ZP^[X]U fU[^\ TU-0 _'{ )\ bX_l1 [lT^^Q`PW^RP]Xo. [1`X ]PXQ^[l__{^]ab`X`cUb ̀ PW[Xg]l1U 

'|/ R[P)Z]^abX _`U^Q[PTPUba R^Q^T]lbY Z`XabP[[^R; _`X11bUY `^ab 
S`c]b^Rl1U gPabXfl| S1U`U`Pa_`UTU[o}^baoa ̂ S[Pa]^ R]cb`U]-mb^}{ 

ab`cZbc`l1 [UTo]l1e Z`XabP[[^R. [[`X ]PgP[l]^Y;b*mb? c\U]l11]U]XX 
W]PgU]XY, R _^[b^`P-TRP _`URl11]1P1^iXe _`U-|][P)Z]^abX T^ `PWP 

bUZcgUabX,a ^TU`)<P]XU aR^Q^T]^YR ̂ Tlb 3P agUbTU[ c\U]l11]PUbao. 
Z^[XgUabRP aR^Q^T]^YR ̂ Tlb ]PQ[S^TPUbao _`^`PabP-{4\,{UniUS^ao ,/\

^bTU[l]l1e ^`XU]bX`^RP]]l1e acQRU`bXZP[l]^ 1_[1.1`^R [lTP]'1U 
(_U`RPo abPfXo !{P Rb^`^Ya bPTXX b1][X`P XTU'ST^`PabP]XU `^abP). ,\. (`Xa. agUb \XS`PfXX Z US^_ ^RU`e]^abX aRoWP]]^YR ^Tlb 9). [^-WP 

mbXe_ `^fUaa^R _`XR^TXb Z aUb(|Pbl]eR^Zc_]^abl d^`\X`^RP]X}^ 
Z`X^SU]]l]e bUZabc`.| [`X ]P]P[l]^Y R[P)Z]^abX Q^[l1_U bb`UTU[P

X _`UTU[P bUZc!1UabX XS`PUb \XS`P-^a]^R]cb^ `PaZPbl1RP]Xo `^[l 
aRoWP]]^YR ^Tlb Z _`^\U`WP]Xo, R fXo d`^]bc `UWc[lbPbU d^`\X-

S^`XW^]bP[l]^-a[^Xabl1U Z`X^SU]]l]U bUZabc`lb. |1`X`cb^bao 
R.{{P)Z]^abX' Q[XWZ^YZ  _`UTU[c ]PQ[b^TPUbao ]UW]P-`PaZPbl1RP]Xo, 
1{XbU[l]^U _U`U`Pa_`UTU[U]XU R[PSX X \PaaXR]^Yd^`\X`^RP]XU 

Z`X^SU]]^Y bUZabc`l1. 1{PZ RXT]^ XW_ `XRUTU]]l{e _`X\U`^R, R WP-

]]XaX\^abX R[PSX R S`c]bU^b a^^b]^1_U]Xo ZPbUS^`XY `PW[Xg]l1e 
W]-]P!{XbU[l]^ \U]o}^bao Z`X^SU]]l{U _`^{{Uaa1,1' aRoWP]]lbU a ]]`^-

\1a`WP]XU\ X' a^^bRUbabRU]] \̂' U]oUbao Z`X^SU]]^U ab`^U]XU
]\'!U`W[^S^ RX-S`c]bP. ?[UTcUb ̂ b\UbXbl' gb^ ZP^[X] oR[oUbao bU\ 

S`c]bP, Z^b^`^\ "Z[PaaXgUaZXU'' RU-R _`^oR[o}^bao _`X\U`l{ |(^\ 
D \XS`PfXX aRoWP]]^YR ^Tlb _`X Z`X^-TcbfUY `^[X d^`\X`^RP]XX 

SU]]^S^ ab`^U]Xo. !^ mb^S Ŝ ̀ c]bP' ZPZ _^ZPWP[Xm Za_U-TPe<U T[o 
a^R0Zc_]^abl Z`X^SU]]l1e _`^fUaa^R _`X`X\U]bl1' `UP[l]l1e 

_`^\U`WP]XX a[^>Z]P X \]^S^^Q`PW]P.T^abPb^g]^ 
0_lbblb a ^Q`PWfP\X X[^R _^ZPWP[Xa [UTc}^iUU.a^R`U\U]]l{e 

||(`bb^SU]]^U X[^Rab`^U]XU RaUe \U`W[lbe ^Q`PWf^Ra ̂ R`U\U]]l1e 
S1`PZbXgUaZX (`Xa. 10). R _`U^Q[PTP1^bR U`bXZP[l-^T]^bX_]^ ]Xe 
1{l1U 1.1 acQRU`bXZP[l]l]U 1[[X`l1. ?^[iX]P 1b1[X`^R WPRS1aXb̂ b ]P_

g;b[l]^Y (_`X R[P)<]^abX X b<^[UQ[Ubao ̂ b \X[[X_,{Ub`P hbX_T^[UY 
S'|!{!!1P[l]l1e R[P>Z]^aboe) 1*2 \\' 1_[X`^R XW\U]oUbao ̂ bf^ /{[X]P 
2-3 a\ 12-13 a\, b.U. ̂ bTU[l]l1U 1_[X`l1 _`^`PabP}^b a1(R^WlR UalT^ 

@_ba.9. ^Q`PWUb1. ?b`^U]XU ]PZ[^]]^S^ 1_[!1`P [lTP ZP^[1{]P )1lTb,bab^abl \U]oUbao ^'S 1-21^ 60-107^ X _`^_^`fX^-R ̂ Q`PWfU a aUbgPb^Y T^ 
Z`X^bUZabc`^Y _`X ]P.bPTl]^Y R[P><]^abX ]P[l}{P 1 06^7^ R[P)Z]^abX. R S1`X _`^-[[U`U`Pa_`UTU[U]Xo R[PSX ^Q`PWfPe 

_ ;4 1 e 20: 1 W^]!1 _U`RXg]^S^ `[bac]^Z, !11'.|1X`P, ]\!a`WP]XX - d^b^S`Pdb;o (WP - `^ab!] ]PQ[b^TP[^al XaZ[b^]U]Xo ]U ^Q`PWf^Ra  R[P)Z]^-_ _ 2, 3 W^]lb 4 S`c]b, 5 _cWlb`lZbb R^WTcePf^ab`^YZbb, - a1'{'!^, R 2-3 _`URl11_P}^iXe _`UTU[ bUZc]UabX).`PWP 
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1 e^TU ̂ _l{b^R XWcg;][^al SWWPX\^TUYa.1RXU 1[[h`^1]`Pabch{1,1e !! a S`c]b^\, mb^S R̂  ̂ T]^\ XW ̂ Q`;bWf^R .]1l/1P _`^\^`P}ZX1]P]1{UT[o 
.bb^ Ql1[^ Z^]1{P. 1lb[^ e^`^]h^ RXT]^, !}{] ZPZ^b] T^RUTU]^T ^ - ',11,S_

gabZ^Y S`P]Xb{l1 _`^\U`WP]|1o S]^ ]Ub, RU`bX1(P[l]^ ^`].{U]bX`^R:1]_

1S1[X`l{ R`PabP1^b R ]UZ^]a^[XTX`^RP]{]l;Y !{l1U S`c]b, _`]'{ mb0h1 R
gPabX W^]l1 ! 1 11){(]UY .]1lT^^Q`PW^RP]Xo\ UVTc 1h[X`?1\1 {{`Pa'Sci{1\{X 

Ql][ bUZc]UY Z^]aXabU]f1,1X, S`c]b Rl1111U ^] RaU Q^:bUU c_[^b]'{[ao.
Z`XabP[[l1 ]PgP[X [{a`RX]]lbU _`X d^`\X`^RPblao -2'a.

1 ^Q`PWfPea  ]PgP[l]^Y R[Pe<]^abl+^' _`URl]!11PZ)-R 2-3 `PWP 
bb`UTU[ bUZc({UabX S;1aY ]PQ[S^TP[^al X]bU]aXR]^U `Paa[^U]XU

S1]c]b^R^S \̂P aaXRP a Rl1TU[U]XU\ ^QjU\^R aR^Q^T]^YR ^Tlb
(`bba. 10P). |1`X _`^\U`WP]XX R ^Q`PWS1U ̂Q`PW^RP[aoa [^Y WPS`oW_
}|9]]^S^ [lTP a Q^[lbhX\ Z^[X11UabR0\ \X]U`P[l]lbe _`X\UaUY
}!:]^\Ub`Xg]^Y ]X>1{U ]US^ bX_1,{g]l]U d^`\lb, T[od^`\X`^RP[Xal 

S`c]bP acQRU`bXb<P[l]l!U [UTo]1'U 11|[X`l1. [1^[c]U]]lbU R/(P]]^S^ 
](^fU ^_l{b^R _^ _`^\^`P>ZXRP]X}^ ^Q`PW;1^Ra ̂ R`U\U]]l]e {.1[^R

]1 bUb{abc`l1 P}{P]b^S1{g]l| Z`,1^bUZabc`P_4a ^R`a1\{U]]l|e@X^b'U]]l1U 
\':^`W[l1e \^`aZXe ^aPT1(^R' Rab`U1!P}^h{XeaoR  _`X`^TU 181].[346' 

1 _`X`^T]l1e _`^_.{U`WP]XU X[^R gPiU RaUS0T^]]{,1e ca[^RXoe 
!{P!1X]PUbao _`X a\U`WP]XX _`X_PY]^S^ [lTP a S`c]b^\: mb^b _`^-

b1Uaa Qlb[ ]P\X _`^\^TU[X`^RP]. mb^S R̂  Z^]bUY]U`, ]P_^[^-[[o 
{]{,1]c WP_^[]U]Sblbb? S`c]b^\, WP[XRP[Pal R^TP \X]U`:b[SbWPfXUS}a 
'2{) S|[, R Z^b^`c} Q̂ lb[ _^\UiU] ^e[P>ZTPniSbY m[U\U]b ]P `Paab^-
oj+bfX 3 a\ ^b S`c]bP. 0e[P>b<TU]hU _`^R^TX[^al {1^[]^S^ _`^_T^ 
]!''{a`WP]Xo (bU\_U`Pbc`P S`c]bP ]P ^e[P)(TP}^b1{U\ m[U},|U]bUQ lb[P -
6'a). 1(`X^SU]]^U ab`^U]XU S`c]bP ^ZPWP[^al P]P[^S'{g]l{\ T`c-
SX\ ^Q`PWfP\ a^R`U\U]]l]e X[^R' b.U. bb`U^Q[PTP[!1 RU`bXZP[l]l1U
;; acQRU`'SXZ:1[1,]l1U (`Xa. 1_[X`l] 1 |).X'@. |{[Peb R UabUabRU]-[2361 
!1l}e ae^T]^U Z`X^SU]]^Ua b`^U]XU ̂ b\{U({PUbR  ca[^RXoe T^]]lbe
!.{[Pe' a\U`W1_Xeao a _`X_PY]l]\ [lT^\.

1(`X^SU]]^U ab`^U]XU ̂ Q`PWf^R a`UT]U_[UYab^fU]^R^;}\ ̂ `-
a;<^Y S[X]l1 X\UUb a_UfXdX]UaZXY ^Q[X;<. |[`PZbX]Ua1(1,1 _`X RaUe
1{PgP[l]l1e R[P)Z]^aboe aUbgPbl{U Z`X^SU]]l1Ud^`\X`^RP[Xal 
'SUZabc`l1 (`Xa. 12) a _`U^Q[PTP]XU\ RU`1'XZP[l]lbe bbT[X`^R. @PW-
lba` S`c]b^Rl1e ogUUZ X [UTo]l]e b11[X`^R ^Q`Pb]^_ `^_^`fX^]P_

]PgP[l]^Y R[Pe<]^abX. |!`X [{X]X\'1P[l]^Y S1P.}P[l]^Y R[PV]0-"S1U] 

a!'!.1 S`c]b^R1'e ogUUZ a^a,SPR[oUb1 0-15 \\, 11][X-P `PW\U` `PW\U` 
[lTP 2-3 \\' _`X \.{P1Zab{;\{!![l]^Y1 R[P)<]^a'S!1T^ T^abX)ZU]X1{ 

']^R S`c]b^Rlbe ogUUZ 2 _bl,b, {'![11-P b^[iX]P [!PW\U` T^ c\U]l11|PUbao -3 
[lTP \{X[[X\Ub`P. |[`bb R[P)Z]^a'1'oe \Ue(Tc `^R _`UTU[^\T^ T^[UY 

@Xa. (`X^SU]]^U 10. ab`^U]XU ̂ Q`PWb1^aR̂ R@U}1U]]l|e _{^`aZXe aX[^R 
^/^ W.:bX.b]^Y ]P gP[l]^Y R;bPo<]^ablb^ (R `:b )

_ _ ,4 30; 1 6 S* 5_5; ]28-39; 
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(`X^SU]]^U @Xa.1 1. ab`^U]XU ̂ Q`PWfPa ^R`U\U]}{^S^
X[P _`X a\U`WP]XX [lTP a (]P.bP:bl]PoS`c]b^\ 
R[P>Z]^abl 367^')

bUZcgUabX X _`UTU[^\ _U`U`Pa_`UTU[U]XU R[Pe<]^-`PaZPblbRP]Xo 
abX R _`^fUaaU _`^\U`WP]Xo ]U ]PQ[b^TP[^al. b^[lZ^ S|`X ]PgP[l-
]l!e R[P)Z]^aboe, R 2-3 _`URl1|_P}^iXe _`UTU[ bUZcgUabX R`PWP 
_`^fUaaU _`^\U`WP]Xo Rl1TU[o[Xal _`^a[^X aR^Q^T]^Y R^Tl1
(`Xa. 12U), P _`X Xe _`^\U`3P]XX a[^X [lTP Q^[l-a d^`\X`^RP[Xal 
111X\ a^TU`)ZP]XU\ S`c]b^Rl]e gPabXf.

1lb[ _`^RUTU] mZa_U`X\U]b^R a XWc[|U]Xo _`fUaa^R,`oT fU[lb^ 
_`^Xae^ToiXe R ̂ Q`PWfPe\ ̂ `aZ^Y S[X]lb ]]`X ^e[P)ZTU]XX 1.U\-T^ 
_U`Pbc`l] Q[XWZ^Y 0 }TP[^al "?. gb^ UiU ]PgP[Pca.1.P]^RXbl' T^ 
S]`^\U`WP]Xo R ̂ Q`PWfPe b`U!fX]l1' WP_^[]U]]lbUd^`\bb`^RP[Xal 
R^T^Y, ̂ `XU]bX`^RP]]lbU R ^a]^R]^\ RU`bXZP[l]^, ]^ ]PQ[+^TP-
[Xal ]PZ[^]]l{U X S^`XW^]bP[l]l1U. 11^ b`UbfX]P\ Ra_[l]R;1[].1 ]1c_

Wl{`lZX R^3TceP, _`^Xae^TX[^ ̂ Q`cS:bU]XU S`c]b^Rl1e gPabX|1' WP-
\Ub]^ Ql;[^ R^Tl{. DQ`PW^RP]XU b`UiX] TRXe<U]XU R bP[^\ !.`c]-
b^R^\ \PaaXRU' _^-RXTX\^\c' aRoWP]^ a _`^fUaa^\ aX]U`UW1,1aP.
7.\4. [^`lZ^RP ^b\UgPUb' gb^ aX]U`UWXa_ `^bUZPUb [39] Ra.}1UTab-
RXX _^abU_U]]^S^ aP\^_`^XWR^[l]^S^ {{P_S[X]Xa,Sl]e c_[^b]U]Xo 
abXbT' R gUS^_ `^Xae^TXb SXT`Pb]l1e `UWc[lbPbU a[^URc\U]l111U]XU 
X Rl1)ZX\P]XU XWQl1bZP R^Tl1 R _^`^R^U _`^ab`P]abR^. [[`b[]U\
b`UiX]l| R^W]XZP}^b R]cb`X S`c]b^R^S^ 11`^a'S`P]abRP X X\US^b
_`UX\ciUabRU]]^ RU`b1,{ZP[l]c}^ ^`b,1U]bX`^RZc. De[P>ZTU]XU
S`c]b^R a1'X\c[X`cUb _`^fUaa{,1 aX]U`UWXaP 1{ Z^PSc[ofXX |(^[[^-

@_ba. 1(`X^SU]]^U ab`^U]XU12. XT]l|e gPabXf' Z^b^`l]U, a[X_Poal \U>b<Tc a^Q^Y' ̂Q`PWcb âbb `cZ- ^Q`PWf^Ra ̀ UT]U_[UYab^fU]^-bc`]l1U ^:!]TU[l]^abX. 3b^ ̂ Qca[Pb;[XRPUb W]PgXbU[l]c}^ ^QjU\- Rl1e \^`aZXe S[X] a `PW[bb]]^Y]c}^ a^_`^R^)ZTP1^ic}^ao ̂ Q`PW^RP]XU\ ^/^)R]cb`X^QjU_,S]lbecaPTZc' (R ]P.bP[l]^Y R[P>Z]^ablb^ 
P X]^STP X _ _ _ Q^[lb_Xe _^[^abU!:, `PW`|'R^R' WP_^[]o}^iXeao 1 [ 13'7;|!`1,{ 0 43:' 1 52; |22; - 

_`^\U`WP]XX [lT^1\,1 1_[UT,2_S`c]'S?_^a^Q]^abl PS`USX`^RPbl [341 ]. _`^_^`fX^-
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]P[l]P SXT`^dbb[l]^abX S[X]. [1`bb |1`^gXe a`U]{h ^Z^[^ Z`X^SU]]^U `PR]l{e a'S`^U]Xa ca[^RXoe [UT'{_a;Q`PW^R:blbXo -2"a, d^`\X`b[^1- 
S[bbSb ]PXQ^[l1_UU Z^[XgUa']'R^ R^Tl1 PTa^`Qbb`cUb hb^]b1c{^`X[[^]!1b h1[1{`l1, 1,1\U}^11{{,1U ! U RU`bb,1 Z!|[ l] S^ _ l bP ac QR U`bX 1(P [l1-{c }^ ̂ `],1U] -!] c (^a]^bW]^Y \X]U`P[' Xa_^[l3cU_'1l1e R ̂ {]l1bU \^`aZXe S[bb]), ]PX- a[^Xabl1U Z`X^bUZabc`l|, ]^ 1.].,11]0|]|(c''b'.U. ^`XU]_d^`\X`^RP}[Xal 
l{U]l11bUU ZP^[X]Xb c \.1^]b\^`1{[[^]XbP |68]. bb`X PTa^`QfX11 R0T1l] }bU _P`P[[U[l]0' P RU`'SXZP[1,]^ |1^ 1''{`^RP]]l1U ^'S]^111U]1,{}^ ](
Sb`0]'{ae^TXb R]UT`U]XU \^[UZc[ R^Tlb R l{U)Z_PZUb]^U _`^ab`:|]a1.- _` ^ \ ^S;bc U`3|1]!,1o.a|; 

1-:b 

R^ X \X]U`P[P a `Paa[^U]XU b1^RU`e]^abX' Ra[X11X]PcRU[XgU]XU},1 8^_`^alb' aRoWP]{-1l1U a R[b1o]XU\ WPa^[Ul{]^abbb] P d^`_[X`^RP-
_^RU`e]^abX cTU[lSb^Y 424.4 \2|S T^abXSPUb .b`UWRlb.bPY]^ c b(P^.]1X]P gPa_|22\]. 1(`X^SU]]^S^ ab`^U]Xo S`c]b^R, ]!.!U RP)Z]l] _^_T']o bXfl1 _`PZbXgUaZX [X1hU]l] h^mb^\c c[lb`P_^`, [l'1P]Xo ^a^QU]]^abUY_ b^`aZ^S Ẑ ̀ X^[Xb^SU]UWP. c[lb`P_^`1.1a- },1; |1^mb^\c Qlb[P

b^abl US^ ̂ Qca[^R[U]P b^[],Z^ WPW^`P\X }{U)ZTc gPabXfP\X' X RU[X_ aU`|4o ̂ _l]b^R, ]P_`PR[U]]Po |{@{_)RUTU]P ]P XWcgU]XU _`^Q-TP]]^Y !!1.1].1 bb^RU`e]^abX a^abPR[oUb cTU[l]^Y 29'] \2|S.
'11*_{l{.(PZ _^ZPWP[X [PQ^`Pb^`]l1U Xaa[UT^RP]b'1o, RUiUabRU]]lbY a^_

abPR S`c]b^R ̂ ZPWl{RPUb ]P [1`^fUaal{' _`^Xae^To1fXU R _`^\U`WP- R[X'!]XR W0a^[R,]]^a'SX S@c]b^R
!^!1{Xe (bU\ S`c]bPe, S^`PWT^ Q^[lb[UU R[],1o]1'1U, Xe ]P1{P[l]Po R[P)Z- ]0 Xe Z@X^SR]]^R' ab@^R]Xh
]^abl. 1^[lZ^ _`].{ ^gU]l Q^[lb_^Y R[P>Z]^abX, Q^[UUg U\ R TRP

14lbUS^bb1XUao R [S1bU`Pbc`U R[Xo]XX RU[X1]X]l| ^ _`URlbb_Pb^bfUY WPa^.fU_TP]]l|U _`UTU[ 1'?ZcS196'.', `PWP R S`c}bbPe ]PQ[b^71P[a;al
]P !11{'1 Z`X^SU]]^S â 'S`^U]Xo 1\'{U`W[l1e S`c}{.S^R ae^T]^U ]U-Z`X^SU]]^U ab`^U]{.1U. d^`\X`^RP]'.{U [-{^aZ^[lb<c _`X mbXe R[P)(]^aboe

}{]^S^(!Xa[U]]lb. !PXQ^[UU W]Pb1!1bU[l]l1U ^a]^R]lb\ ]1^[c({U]l]RXT^\ oR[oUbao aR^Q^T]Po R^TP, `UWc.b1lbPbl1 b^ Z`X^SU]]^U ab`^U_
!U`aUa^R^Y ]|{U 3'0. R_U`Rl1U _^ZPWPRb_UY' ^_`UTU[oUbao gb^ ]Pal1111U]},1U 0b\l1-aR^Q^T]l;_b [254], Z`}1abP.11[0R [lTP. 1 mb^\`^a']'^\ 

a[c!1PU b'_-}S^ ̂ b a^[UY S`c]bP _^ a^abPRĉ Q_bU]]lb\X ZPbX^]P-XW^\Ub`X!!]l1U ||1 ?.11D1'1?1.1]? `PW[Xg]l{\1,] d^`\X`cb^bao ^Q`PW^RPX] o' a^-
ab()oiXU :'!1, S{^-`PW]^\c XWh!U]o{^b XW _`X _`^\{U`WP]X11 Z`'{^SU]]^U [lTP US^ a ab`^U-Z^[1.1gUabR^\{ \X]U`P[l]l1e `PW[Xg]l]_'{ Rb<[}^(bU-
bbXY. S;S,fU. !1aa[UT^R?'!]Xo 3bX 11`X \U]l1_Xe RlboRX[X ZP(!UabRU]]c1^ aRoWl R[P)<]^aboe \U)ZTc WPa^[U-_`^fUaal1' _`^Xae^Tob]{XU R S`c}b-
bPe _`X }1'.U]\,S _`^\U`WP]XX, S`c]bP ZPbX^]P\X ^b1`UTU[U]]lbe e,1\{.{!{UaZXeTXa_U`a]^S^ `PW[b,1gP1^'Sao.

11b^ :]"fU1\'{U]b^R ?`PTXb1X^]]^ X US^_ ^a[UTc1^1fX\ ag1{bPUbao' Z`],1^SU]]l1h{ ab`^U]XU\ _^a[U _`^-RUTciS1[,| ]1`^fUaa^\ _`X _`^\U`*
WP]XX S`c]b^R \1a`WP]Xo. oR[oUbao !P\bb Qlb[P _`^RUTU]P aU`1,1o m1(a[U`X\U]b^R,] P[b`PR[U]-\XS`PfXo aRoWP]]^Y R^Tl{ b< _`^-d`^]bc 
h{U`3P]Xo. ;'}1|e ]P 1 ]Pb[Xe XWc!{US{1,1Ub {^[X!1UabRUS{]^S^ R[!]o|-]Xo jbP ^_l1bPe a^[Ub] R S`c]bU, _`^fUaa XS`P[ TP]]lbY d^`-d^Q[PTPb^-

b^[lZ^ [;}1`^RP]XU ZP^[X]P US^Z `]{^SU]]^S^ ic}^ ab`^U]bbo. 3Za_a`bb}'{Ub{bl| ]b`^R^TX[11al_`{,1 ]PgP[l]l1e `^[l T[o R[Po{]^aboe ^b _`U-
_[PabX1b]^abX ;]P }{UaZ^[l1(1.1e TU[P _`UTU[P RXTPe S`c]bP: S[ce^RUfZ^_1 bUZc{{UabX. ZP^[X]U, QU]b^]bbbU, Sb^-T^ [[`bb Q6[lb_Xe R[P)Z]^_

aboe aciUabRU]]c[^ ].;110R]^\'{ ]Pg`{]P}^b acS[1,1S1ZU bbW XS`Pbl bb^a. 0\TU`\:1, a`UT]U_[Ub?ab^:1Ubb^R^_b_`^fUaalb. `^[1, !P-T`cSXU `Pb1^]P 
[Xg1{U aR^Q^T]^:'} R^Tl] a1'S'b]1,1]b{U ^]]`UTU[oUb \^`aZ^S^ R^W_{^)1(]^abl SU]aWXaPa  _-RP 51l,bP[. 3Za_U`XhbU]1.l1 [1^RU[Xal d^`_bX`^RP1]],{o
b'1W ]UU Z`XabP[[0R ,':T;;bSb^Yb [lTP, Xe _`XR^TXb _{Ub^T1,{ZU. ?U`Sbh ^Q`PWbT^R b< a WPa^[U]]^abl[ X̂ 1]1"[1,1-`^ab `PW[{,1!{]^b] d^`h{X`^RP]{.1}^ 

[lTP' ^`XU]bX`^RP]]lbe ^/Tb:];SZ^R^Y _`UX\ciUabRU]]^ ]Pg::[l]^Y `^R R]1Pe(]^a'Sl1^, Q[b.bWZ^YZ  _U`{1U]T1]{Zc[o`]^ _`UTU[c bUZc!!aabbb.
Z _`^\U`WP]Xo. [|!'_)'1\RU`SP[Xal 3PbU\ d`^Sbbc Z`XabP[[^R ^T]^ab^`^]]U\c _`^_{U`WP]}.1b^. 1U_b_U`Pbc`l1 _`^l1^-T^ab`^YZP S1`^1,1ae^T1,1b

-a, WP a!bUb \XS`PfXX *-'1 Z US^ _^RU`e]^abX aRoWP]]^b] 1]|)}({'{{]P]Xo a^abPR[o'{X ̂ b Z^'bb].11{Ua1'R^ R^Tlb. @Pab.c:fXU ^Q`PWb1^R T^ -8 `PW[111b-
Z`XabP[[l1 [lTP (bPa.|.],1fl]'^bbUa]o}^b ;-;:;S-'; 11 \{X]U`P[l]l]U WPa^[U]]^ab11 ZP),1(T^S^ |]1,1TP S`c]bP a^a.1.PR[o[^ 13.^b 9 c[[^b]o|^b T'b1o T^ 
|{`X mb^hb Q^;<^Rlbe _^RU`e]^abUY '1.:b;b ,1 WPa^'hU1'11.1'1 c `Pabci1{e b[[X`P !1`aTRP`1,|bU[l]^ ^b1\,1l1bl]e R^W]X]<P}^b S`c]1'^R 
b`Uh{X1{l1 '1a11^.11lW^RP[aobPZe<U |' WP_^[]o}^iXUao ;;;`',''',''' `PW`l1RP [309], [lT^\. bbPb`X/b. 1 _0aZ^[l!(c hb^`ab<^S! 1'h11 W|[a^[a}bSbobjb PbbQ^[Ua eP-`UWc[l-
bPbU aUb!1Pbl1U Z`X^bUZa1.c`l{' 1_] ;.'1 .bP d^`\X`c}^bao ]{'1'U o \ U`W.]1l]e S`c}.{.S^Ra URU`]^b? a:.S: 1R`P WXSb.T[ `U] 

?^' e<U bX_ Z`X^SU]]^S^ a'`^U]!1o R ̂ Q`PWfPe @::aa\^'S`Xhb a`UT]U-_[Ub?a.Sam_ _^[c1bU]]l!U l'SPbl1.`UWc.]] 
bTU]^;W^Y \^`aZ^Y S[X]l1 WPa [bUb [lT^^Q`PWa)RP]X'| d^`lbbb`cUbao R ^Q`PWb{^RZ P0[X]P ]P(1P[llb^:.? a W::a^[a]]^ablZ) ^.S /{.Sbo 0 T1a;
b`U111X]Pe, ^Q`PWcb^iXeao \|.|!1% {1`X PS`US1.1`^RP}|X1.1 S`c]bP_. (\X]U`P;bXWPfXo 11`Sb m.S^\ _^`^R^S0 \U]UU 1 S/[) ]PQ[nTP-`PabR^`1} 
\XS`P1{1{X R^Tl] _^ Rl1a^bU ̂ Q`PWfP U':'a':oS _`PZbX[{Ua|(b{ ]U _`^,bae^TXb ]P`bQ^[lh1UU ]U- b!U`U`P1aS{`UTU[U]XU S`c].S^R^YR [PS1.1 R _`^1{Ua-
a\^b`o ]P W]Pgbb{ba[l]^U [lT^Rl{TU[U]!1U. :|: [1`^_,bU`WP]Sbo. D^`\1{`cUbao bb10i]Po W^]PX aac1hU]Xo, _`X ^Q-

1 ^Q`PWfPe a^R`U\U]]l{e ]1\a]|] \^`aZ].1e X[^R aS|Uf1{a!Sbb<P (-b.5 [lT^Rl;TU- Rl1a^bU ̂ Q`PWfP1 4 a_b ̂ ]P a^abPR[oUb a\ _[bf 16a/^. @P:W-
[U]1{o ^_`UTU[oUbao Xe WPa^[U]]^ablZ)" ]1'||{.1 ?Uhb_U`Pb.c`P ]PgP[P W]PgU]XY ,1l/{^- R[P>Z]^ab}1 \U>ZTc [lTXab^Y W^]^b?X  W^]^YX aac-
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1_U]Xo a^abPR[oUb 70-30^/^. 1 mbXe .S^b a[^X-ca[^RXoe d^`\X`cS^bao 3TUal bPZe<U Rl111]U. \^)<]^ ^b\UbX.1.l gb^ ._!! dP;<b, cRU[X11U]XUabl1U Z`X^SU]]l1U bUZabc`l] a[^Xab^abl _P`P[[U[l]P R[XoUb ]P XW\U]U]XU d`^]bc Z`X^SU]]^S â b`^U]Xo )ZU,WPa^[U]]^abX bPZ 
_`^\U`WP]Xo. X R[P)Z]^abX' P X\U]]^ ZPZ RU`bX-cRU[XgU]XU T^[o cRU[}1[1XRPUbao |[`X WPa^[U]]^abX ̂ b 0.05 (Sb^`^RlbY 0,25?^ 2 S|[)T^ T^ 1]][X`^R.`PabR^` ZP[l]l{e 

aUb!{Pbl{U Z`X^bUZabc`l1. |1^ \U`U d^`\X`cb^bao WPa^- _^Z`^R]^S^ cRU[XgU]Xo o\P[laZ^S^ acS[X]ZP _^[X\X]U`P[l]^S^ ![o a^abP-
[U]]^abX Q^[lbbbUU _^[c(|P}^b RU`1'X]<P[l]l]U 1_[X`l1,`PWRXbXU ]PQ[b^TPUbao a[UTc}^iUU. _`X WPa^[U]]^abX bWP ^b 0 0.3^/^ T^ d^`\X-b^[iX]P Xe _`X mb^\ 3^]P XaacS_U]Xo c\U]lh1PUbao. c\U]lh1PUbao a[^Xab^-aUb!{Pbl]U Z`X^bUZabc`l1, W^]P Xaac11|U]Xo a^abPR[o-`c|^bao 3{ a\. @PW]XfP \UVTc T^ W]P1bU]XU\ R[PV]^abX R [lTXab^Y W^]U X a\. |{`X 31 WPa^[U]XX U.c 0.3-1.5|^ Z`X^bUZabc`P abP]^RXbao RU`bX-
W^]UX aac1{!U]Xo 607^. [`P]XfP \Ue<Tc mbX\X W^]P-T^ c\U]l1_PUbao W^]PX aach]U]Xo !{:}[l]^-a[^Xab^Y, 1 a\.T^ c\U]l111PUbao .bUbZ^Y.\X abP]^RXbao \U]UU 1{PZ Qlb ]X ^b[XgP[Xal Xaa[UTcU\l1U S`c]bl1 _^ aR^U\c a^abP-

|1`X WPa^[U]]^abX (Z^]fU]b`PfXo 0,5_1:,87^ _^`^R^S^ X aR^YabRP\, `PabR^- ]PQ[}^TPUbao Rc ae^T]Po bU]TU]fXo XW\U]U]Xo !1e
XW\U]oUbao ̂ b 2 33.1 S/[) R Z`X^SU]]^\ `P T^ ab`^U]XX _`U^Q[P_ ab`^U]Xo R ]{`{{^SU]]^S^ WPRXaX\^abX XW\U]U]Xo ^b WPa^[U]]^abX'

acQRU`bXZP[l]Po ^`XU]bX`^RZP TPUb [UTo]l]e 1h[X`^R. |{U`U`Pa_ 0]P[XW ]Ph!Xe \PbU`XP[^R X Xaa[UT^RPbU[UYS b^W-TP]]l1e T`cSXe 
_`UTU[U ]XU _^`^R^Y R[PSX _`X _`^\U` WP]\1\1 W] PgXbU[l]^ ]P\UbXbl c\U]l- }]^[oUb ^Qicb^ aeU\c XW\U]U]Xo Z`X^SU]]^S^ ab`^U]Xo
1_X[^al' W^]PX aac111U]Xo ]U Rl1`P)ZU]P. 71aa[UT^RP]Xo _^ZPWP[X, S`c]b^R.T[o `PW[Xg]lbe 
gb^ aciUabRc}^b Z`XbXgUab<XU W]P(1U]Xo WPa^[U]]^abX, ̂ Z^[^ Z^_ 1. |1`X \P[lbe W]PgU]Xoe WPa^[U]]^abXZ P)ZT^\c S`c]bc a^^b_
b^`l1e _`^Xae^TXb a\U]P _`^fUaa^R R _`^\U`WP}^iU\`UWZPo RUbabRcUba R^UZ `X^SU]]^U ab`^U]XU' ̂ _`UTU[oU\^U RUiUabRU]-

!1b^ S`c]bU. ?[UTcUb ^b\UbXbl, R WPa^[U]]^-fU[^\ cRU[XgU]XU ]l1\ a^abPR^\ X ]PgP[l]^Y R[P>Z]^ablb^. WPa^[U]]^-[XP_PW^] abX R ^Q`PW11Pe ZP^[X]P R[XoUb ]P Z`X^SU]]^U ab`^U]XU' bP1( )ZU a1'UY, _`X Z^b^`l1e Rl1_^[]oUbao mb^ ZP)ZT^S^ S`c]bPca[^RXU, c ZPZ X R[P)Z]^abX, Rlb111U' @PW]XfPcRU[XgU]XU `Paa\^b`U]]^U aR^Y. !P_`X\U`, R ZP^[X]U ]PgP[l]Po Z`X^bUZabc`P XW\U]oUbao
1bb^ [X_]l R b^\' _`X WPa^[U]]^abX [UTo]l{ecRU[XgU]XX `PW\U`l] Sb`X WPa^[U]]^abbb0.05a/^. c)ZU 1 P\TU`\X]a1(^\ _^Z`^R]^\ acS[X]-

h][X`^R c\U]l1_P}^bao. Za mb X̂ W\U]U]XU _`^Xae^TXb[ `X0.47^, R o\P[laZ^\ acS[X]ZU _`X
\4X]U`P[^SXgUaZXY a^abPRP \TU`\11]aZ^S^ acS[X]ZP _`UX\ch1U- $3|^, P R QU]b^]XbU ]U XW\U]oUbao X _`X WPa^[U]]^abX 1.07^.|1`X

abRU]]^ SXT`^a[}^TXablbY. 1 X]bU`RP[U WPa^[U]Xo 0-0'3^/^_ ^a[U mb^\S `c]b _`^g]^ [lT^\.fU\U]bX`cUbao 
_`^\U`WP]Xo a[^Xab^-aUbgPbPo Z`X^bUZabc`P' {1`Xd^`\X`^RP[Pal 2. [|`X WPa^[U]]^abX ^_`UTU[U]]l|e _`UTU[^RcRU[XgU]XX T^ mb^\ ]PQ[b^TPUbao _`U^Q[PTP]XU S^`XW^].|.P[l]l1e [UTo]l{e a[^UR. !;0 RaUe S`c]bPe ]PQ[b^TPb^bao ̂ TX]PZ^Rl|U bU]TU]fXX R XW\U]U]XX
[`c]b _`^g]^ [lT0\. |{`X WPa^[U]XX fU\U]bX`cUbao 0.4-1 Z`X- !{`X^SU]]^S^ '0a/^ ab`^U]Xo. }RU[X.bXRPUbao RU`bXZP[l]^ ^`XU]-T^[o 
^SU]]^U ab`^U]XU 3P\Ub]^ \U]oUbao. 1\UabU a WPa^_ bX`^RP]]l1e cRU[XgU]XU\ [UTo]l1e 1_[X`^R X ^T]^R`U\U]]^ Xec\U]l1_P1^bao [U]]^abX R^W`PabPUb RU`bXZP[l]l1e 111[X`^R' b{`X T^[o mb^\ ̀ PW\U- `PW\U`lb.

[UTo]l1e m[U\U]b^R [`c]b `l{ a[PQ^ a1{U\U]bX-c\U]lhbP1^bao. ce<U 3. 1P.bX]Po a ^_`UTU[U]]l1e W]PgU]XY WPa^[U]]^abX[ lT^Rl{-
[USZ^ Z`^1hXbao R 1 X]bU`RP[U WPa^[U]]^abX1 *7.5?^`^RP], `c1(Pe. 1 TU[U]1.1U \U`W[l1e S`c]bPe `UWZ ĉ \U]l1_PUbao. d^`\X`cb^bao[UTo]l1U _`^a[^YZX _[^e^ [[`U^Q[PTP}^b ]XbURX]{]l!U`PW[X!1P}^bao. .]1{.11_l ^bTU[l]l1U [UTo]l!U RZ[}^(|U]Xo R RXTU _[PabX](|Pb^Y, ]X_

Z`XabP[[l1 [lTP' P bPZe(U ̂ bTU[l]l]U XW^\Ub`Xg]l{U Z`XabP[[l| 'SURXT]^Y, `PW- XS^[lgPb^Y b^[h1X]^Y R \X[[X\Ub`P.T^[X d^`\lb \U`^\ 1-2 \\. [`c]b _`X a[PQ^\ ]P)ZPbXX [USZ^ TP)ZU Z`^]]]Xbao. [_1PQ[b^TPj^bao bPZ)ZU ̂ bTU[l]l1U XW^\Ub`Xg]l]U Z`XabP[[l1
|1`X WPa^[U]]^abX Q^[UU1 .5?^ [l\^^Q`PW^RP]Xo _`X bU\_U-TP]]^Y [lTP' S`c]b a[PQ^ [lT^\, Z`^1-|]Xbao _`X [USZ^\fU\U]bX`cUbao 

_`^\^`P)<'1RP]Xo (_4'a) ]U _`^Xae^TXb.`Pbc`U !{Pe<PbXX.
1 Z`X^SU]]^\ ab`^U]XX QU]b^]XbP XW\U]U]XU WPa^[U]]^a1'X 4. WPa^[U]]^abX 1{ _`XR^TXb _`UTU[c,[P[l]UYhUU cRU[1,1gU]XU ^b 1.15a/^ 0 Rl1WRP[^ ]PX\U]l{hXU T^ !1W\U]U]Xo. 1(`X^bUZabc`P R^ ](^STP {b`X ^11`UTU[U]]^Y bU\_U`Pbc`U (T[o ZP)ZT^S Ŝ ̀ c]bP aR^UY)

RaUe a[c!!Poe ^abPRP[Pal aUbgPb^Y, _`X mb^\ T0[ocRU[X\1XRP[Pal ]U ^Q`PWcUbao.'b!UT cVU 
RU`bXZP[l]l1e 1]][X`^R [lTP. DT]^R`U\U]]^ a WPa^_ }4W\U]U]XU cRU[XgU]XU\ WPa^[U]]^abX S`c]1'^R ac1fUabRU]]^ R[S1oUb X ]P
[U]]^abX _`^g]^abl \U`W[^S^ S`c]b'1. YX]U`P[^S;b-c\U]lbb1PUbao }!4XS`Pb]X1^ _^`^R^YR [PSX Z _`^\U`WP]Xo. !{P_`XlbU`, Rd`^]bc 
gUab<bTY a^abPR QU]b^]XbP _`UX\ciUabRU]]^ \^]b[{^`'1[[^]'{b^- []U]b^]XbU \XS`Pb]Xo R[PSX Z 11`^\U`WP]1{o ]U ]PQ[nTPU'S-d`^]bc RlbY, bb^mb^\c X Z`X^SU]]^U ab`^U]XU US^P ]P[^SXg]^ ab`^U]X}^ ao _`X ]c[UR^Y WPa^[U]]^ab||, Pf[o o\P[laZ^S^ acS[1,1]ZP X R ̂ a^-
\^`aZ^Y a`UT]U_[UYab^fU]^R^Y S[X]l1' Z01'0`0U _{l] QU]]^abX `P1aa\Pb`11RP- 1(P^[X]P R[Xo]XU W?}a^[U]]^abX \XS`Pf{bS^ ]P W]P!1].1-T[o 
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bU[l]^. !PX6^[UU `UWZ^U _U`U`[1a|b`U/{U[U]Xo c\U]l|_U]XU 3'6 a!|RfXD||Z0 R[PSX ^Z10]Xg1aZ^{'^
]PQ[b^TPUbao ^/^,''.`' |1`X (@0' WP a^[U] ]^a bX _ 5 Z@X^[Xb^S1]R30 f", R _R@1e^T]^Y 3^]`:c{,"!],'''"'.' 
100/^. [7`b,b " TP[l]UY_bU\ 'WPa^[U]Xo cRU[XgU]X!1 1 .8^/^, b. U. T^ Q^[UU

1{U_'1 R b`]'1 _{XS`PfX'! `PWP, 11U`Ue^T\ ^`aZ1,1e ^aPT^g]l]e [Xh1l b^[i XWa cQPZRP[l]lbe c\U]l1||PUbao ]P 20a/^. Z@Paa\f0b`X\ ca[^RXb7b 
^a]^Rc dXWXbUab<cb^ ]PQ[S^TPU\lSe oR[U]XY. aRoWP]a ^ W]P(bXbU[l]l|\ X3\U]U]XU|\,1 a!(]Pm`P[l}bl]\ RaUY a^R^Zc_-

@^T^`Pa:'R^`X\l|U a^'{X, Z 1{`X^SU]]l}e Z^b^`lb\ _`^1TUaa^R|. 1^mb^\c ^b]^aX.1'ao W^]c, 1}()a'SX e[^`Xablbb? cWZc[^ ]P- `P3TU[o}^-
b`SbY, _^bbPTPo R S`c]'S X RWPX\^TUYa'!c, ^Q[Pabl ^ZUP]X1{UaZ^S^ Z`X^[Xb^SU]UW]PP  . :S1;bn acQPZRP[l]c+^ bb_^`^R^S} ^Q`PWcnb
m[UZb`^[Xb; R "'..'Y' mb^\ a[cgPU _`^Xae^TXb a^abPR[o1^iXU, ]U^Qe^TX\^ a;,QPm`P[l]c1^ ZPZ aP_gPabXg]Po !{[X b1^[]Po `Paa\P'1.`X1]P.1'l TUW_^`XU]bPfXo \^[UZc[ _`X`^T]cb^ aXabU\c' Rl1TU[oU\c}^ ]?]1\,|X _[()ab^obU[1)]cS^ ZPZ _a`U-R^Tlb, `l1e[^aRoWP]]^Y ^`XU]bX`^RP]]l1e T^mb^S^ m[UZb`XgUaZ1{\ 11^[U\ W^]c.?  _^WX1{X11 _^RU`e]^abX e!)/{]c}^ SU^1(`],1^[^SXXR  _U`Ue^T]^Y W^bbU]1 `^Xa-\X]U`P[lSbl[e ]Pabbbf 37].[1 (!PabX 9U\ Rlbb_U Z^]fU]b`PfXo PTP_bP1]X'{ ^Q`PWcU\^S^ ;;'()/{X'1' ^ZUP]XgUaZ^YZ `X^[Xb^W^]l]' RZ[b^gU]]^YR S`c]bU m[UZb`^[XbP' bU\
aX[l]UU _`^oR[oUbao 1'`P]aS`UaaXR]c}^ X[X |] a'1'PTX}^ Z ]^Rl|\TUW^`XU]bX`c}^_{UU US^R [Xo]S1U `US`UaaXR]c}^ `PWRXbXo' ]P TXddcW]lbU^Q^[^'SZX R^Z`cS 1/,{]-_^RXo\. \X]U`P[l]l1e 1l;TU[U]b[U W^]lb ]U^Qe^TX\^ _`'.{ gPabXf. TP]]^Y 3]U`SXo ."".' `Paa\^b`U-,''.'! a \X]U-

!bPabXfP\X ZPZ S[^QP[l]lbe, `P[l]l]\X 11!.1].{ bPZ X [^ZP[l]l{e _U`Ue^TXb XW\U]U]XY a^^b.]^:[U]XYR m]U`S1{}^ aRoWX a X^]P\'1 m"||UZb`^-
[XbP' |1`X !!{ b\,{^`o.[.;.|1]|,1 ^_`UTU[U]]^S^ T^abXVU]XX _`UTU[P 1(^]{{U]b`Pf1{X m[UZb-

_`^Xae^TXb |[`X ^b \^`o Z ach]U _`^Xae^TXb `^[XbP bb^[]lbY _^a[UT^RP'SU[l}bPo X_U`Ue^T TRX>ZU]X14 R^Tl] XW ^Q^[^.bUZ TXddcW]lbe R
X^]]lbY WP](^]^\U`]Po a\U]P _P`Pbb,{Ub`^R |1^T Z`X^SU]]l|e 1(R[Xo]SbU\ b^[i. `PabR^`. m[UZb`XgUaZ^S^ `PW[X({]l1e _^[o \X]U`P[l]l1e(bPabXf 

{1]\'{ ^b]^aobao ^abPUbao ;{ bU\_U`Pbc`l1 b^[lZ^ S`c]b^R, \^i]^abl \\_' RU1]{UabRU]-S.`^g]^aRoWP]]Po R^TP ?PZX\ [35]. _^ _]1U`U }'1!|,1 a^abPR ̂ aPT{<^R, Z`X^SU]]^Ua b`^U]XU X }4Wc.bU]XU SU^Z`X^-'Q`'.'''X^]]^Y cRU[X!bU]Xo Z^]fU]b`P1{XX T`. _^`^R^S^ R`PabR^`P S`cb{bU \U]oUbao .1|{]S'{gUaZXe R _U`Ue^T]^Y W^]U ^a[^)Z]oU,Sao bU\, gb^ R}'-a^^b]^1[U]XU \U)ZTc ca[^RXY 11^ S1^TRX)1(]^abX`P3[Xg]l]\X 
1(PbUS^`Xo\X [^1(P[},]^S^ WPZ^]^\U`]^abX] UR^W\^)Z]^R[PSX. [[`X T[o _`^\U`WP]XX c(1Pab|(P mb^ _`XR^T1,{b 1( b^\c' gb^ R Q^- '{R[U]]l!U !1U`U]UabX ]P WPa^[U]]l1e Q^[UU ̂ QbbbX`]lbU bU``Xb^`XX. 3b^ aRoWP] â  bU_f ^Q-S`c]bPe 'b1UU _[U]0g]^S^ c\U]l1{1PUbao \UeP]XW\P`^[l b116 a'|'()obU[labRD}b{, \XS`PfXX ]P [^ZP[l]^\ R R[PSX- P aP\P \XS`PfXo cgPabZU ca[^RXoe dPb1XP[l]^b1^a[PQURPUb. |1`X mb^_:b bU\,{|1U`Pbc-

^TS{^`^T]^abX} '1^e]^ ]PgP[P gUbZ^_ `^a[UTXbl XW\U]U]XU ^a^QU]]^abUb7b[lT^^Q`PW^RP]1,1o `P _^]XVPUbao.
'!'U!]]1^^Q\U]P, RUiUabRU]]^S^ a^a']'PRP ̂ aPTZ^R, Xe R[P){]^abX X WP-1 mbXe _`X ]P[XgXX ca[^RXoe _^`^R^Y R[PSX, ]U aRoWP]]^Y m]U`-
a(:)[U]1{^abX. Q^[lb[UY bU``Xb^`XX SXUY W]P.bU]XY _^RU`e]^abX ![o \X]U`P[l]l|e `PWQ`^a dPZb^-gPabXb{' Z`XabP[[^R ̂ ac1fUa.SR-`^ab R[Xo}^1fXe ]P Z`X0[Xb^SU]UWR, ^W`PabPUb. 1^WTaYabRXUR T^[l_bP1( })()R' )1(U, |(PZ '1boUbao ^] _`^Xae^T`1b R aR^Q^T]^Y R^TU. ?`UTX ,''",*'- 6a`US^Rlbe bU]U]XY, R^[]^Rl{e _`fUaa^R, S|`X[XR]l1e X aS^]]^-]P_}^!fXe _U`R`1({1{l]e Z`!1abP[[^R [l|{P R aX[c P]XWPb`^_XX [!`aX-`^abP S0S{1]l]e oR[U]XY, ^a^QU]]^abX_ ^abc_[U]Xo bRU`T^S â b^ZPX  _`U_\c1fUabR0 _^[cgP}^']' Z`XabP[[l1' ^`XU]bX`^RP]]l]U Q:]WXa]lbhbX _[^a- a]1lbe R^T a ac111X, a_Ub1XdXZP bUZb^]XgUaZXe X b.T. ]P-Z^a'1g\S1 TRX)ZU]XY _U`_U]TXZc[o`]^ _`^\U`WP]1,1o.d`^]bc a'S^[lZ^ ab`^U]XU _`XQ`Ue<]^Y W^]lb aURU`]lbe hb^`UY,! 1^aZ^[lZc ca.7]^)Z]oUb _^ \U`U WPa^[U]]^a.1.X cRU[XgU]Xo aRoW:b]]^Y`a)[l g'b'^ Qlb[^ Qlb ^bbbXQ^g]l1\ WPZ^]^\U`]^abXZ `X^[Xb^SUS{UWPR,1 ,]oR_}]gflb _`X [lT^^Q`PW^ RP]X'\ b^ abP]^RX,Sa'1 c\U]lh{PUbao, ]Uach{Uab-

"]1U]}{l]U ]P [^ZP[l}{^\ m Zab`P_^[X`^RP.Sl] P _`X Q`a>b<]cZ;RU]1{l]\'{ cgPabZU, RU_{UabRU]]^S^ dPZb^` `PW[X!{Xo a^abPRP. _''.,.'.f ,'`, ,"^_ :](]!1c R fU[^\.gXbU[l]l]e WPa^[U]]^aboe Z`X^SUl1]^U ab`^U]|,1U R S`c]-`PW[X.1]l{e 0a]^R]lb\X R[XoZ]h1X\X ]P dPb<b^`P\bb, bPe QcTUb cRU[X(SU]Xo `PW]^^Q-Q[;bWZX\ _^ \^`d^[^SXX. ?^T1U`>b<P]XU oUWP\{U`W_bUb} R0Tlb, Z`X^SU]]l1e b]`^fUaa^R oR['{S^bao: W]P!{X'b'U[l]lbU Z^[UQP]Xo`PWXo ZP1( ]'1 1]^]X)ZU]XU bU]\'1]bU`Pbc`l] WP_'{U`WP]S'bo ]UWPa^[US{|bl1e S`cl1b^R, R S";{cQX] \^`o' _^oR[U]XU _^[cWP\b(]cbl!e X WP\Z]cbl1e PZRPb^`SbY,W}{Pg]{'SU[l]^Y \U`U ^_`UT{U[oUbao Xe \{UeP1]X1{UaZ1,{\.! ||U\a^a'1.:1R^\: 6SW[lbh^Y WS[P.bU]XY\ X]U`P[X3P1]XX b{^`aZ1{eR ^T, `PWQ`^a `UWZ^UT'{a_U`a]_bUUS `c]b' bU\ Q^[lSbbU R ]U_{ ]UWP_bU`WhbUS} R^T1' "-/RU[XgU]XU' X 1.Ul| ]X)!(U _^ a`PR]U]X!^ a Q^[UU ^b QU`USP cTP[U]]lb\X c({Pab-bU_{||U`:1bc`P WP!_1U`WP]'1o. 8 ^b.[X.SXa ̂ b m1.0S0 R WPa^[U]}{l1e S`c]bPe Z;1!\'1X \^`aZ^S^ bU\_^R ̂ aPTZ^]PZ^1b[U]Xo X T]P' TU]cTPfXX'}'1UeP]}1({UaZXY a^abPR( ]P.bXSbPo a ]UZ^b^`^S} Z^]b1USbb.`PfSS;b ,{P]S+^b! [1^ 1.[1. 3U]Z^RX]c X [PSc] oR[o-QP`^R [159]' d^`\X`^RP]XU a^[X) ]U R[11oUb ]P mbX _^ZPWPbU[X, '1'.U' \U`W[l]U WPa^[US|]|)1a !!Ua!|P- Ub'aoS ̂ QoWPbU[l]l1\ mbP_^\ "QU`US^R} 1^T]obXo''' 1P`lb`PWRXbXo ]lbU 1{ S[X]Xabl!U S`c]bl] \^Scb eP`PZbU`b,1W^RPblao ̂Tbb]Pb<^Rlb_b S]P!|X]P}^b aR^Y a^ abPTXX _^TR^T]^S R̂ P[P. 3b,bbbbUTh1XU] P _^-dP_ `^ab W^Rl1\{ a0abPR^\ X bU\_U`Pbc`^Y WP\U`WP]ho RU`e]^abl |175,277!. QP`lb ^Q`PWc}^b ̂ab`^RP.? [^e<U]lb ^]X' ZPZ _`PR!1[0,
!!UaZP\1{. @^ab Rl1Wl1R11Ub QP`^R 11W^[X`^RP]]l]ed^`\X`^RP]XU 
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\^`aZ^S^ c1{Pa']'Z^R ]P ]]b{P, Z^b^`l1e ̂ Q`PWc}^bao [PSc]l|. 0SSX a[^- {]b^ S190(1:1{, b^ }4^)Z]^ WP\U1S}|bl' }(`X^_mSX WTUal Rab`U-c`^R]oe' )1(U}{l! R fa]b`P[b,]^Y S[X]1'1abl|\X, _ 'SPabX ]Pal!'|{U]b{l]]\{X 0`SP]X- bS;10]'?[ W]PgXbU[l]^ 0 R RU`e]U\ 10-20-\ab`^R^\ S^`X-b<^Y `U>ZU. ^aPTZP\X' Z^1'^`lbU Q[X>ZU Z QU`USc _U`Ue^/{ob R 1]Ua!!P]l]U S1`PZbX(bUaZX ̂ bacbabRc}^.{'. 3b^, aZ^`UUR aUS^, W0}1',1'U ^Qca[^R[U-X[lb. ! PSc]l{ oR.S{o}^bao UabUabRU]]lb\X ^'ab^b?]X ZP\{,1 a]^aX\^S^ a ^b)ZPbXU\ cbWQlbbZP \X]U`P[XW^RPj{]lbe ]0 S`c]b^Rl]e QU`US^R R0/] XW\-P'SU`b'1P[P, _^mb^\c !SPab^ Xe ^b[^)ZU]Xo ^Q^SPSiU]lS ^`- S`c]b^Rl1e 1'^[11{ _`X _^]X>1(U]XX l!a}]W-fl1e QPWXaP SP]XZ^Y' m`^WX{,1.!U^b'b[U]XR1[XUao X ^bg[U]XR11]XUao ({Pa1.0 [PSc]l{ ^1b-
^a^QU]]^ `Ua]U]l{, R TU_'{lb^Rl1e _^mb^\c'X! ca[^RXoe. .''-Q^ \X]U`P[XW^RP]l1. 1 '"'T^, _U`SbdU`XY]^Y gPab'1 ;"'-";"j;; 4. ac10m@0[l]0o TU[lb ^ZR0]XgRaZ0o{_X`X]P W^]l1 `UZ _^TR^T]l]e RP[^R X [^>ZQ`b] 5@c_]l1e '\^`o T^ab1,bSPUb Z@X^[Xb^W^]0a`UT]oo S[cQX]P WTUal ]5-*W0 c, Z^[UQ[Ub'ao ̂ b^ 0.6 2-3 \ T^ [92]. Y]^S^[Ub]U\U`W[l]U ^b[^)ZU]Xo _4^`ab(^S^ SU]aWXaP1 ]]X`0Z^1 bbU`Ue^T]^Y W^lbU a^^b]^h1U]XU \UeTc acQPZRP[l]lb\X ]P bU``{.1b^`1,1oe' X acQ- _`X\l1ZP}^1-b{1.1e Z bb^Qa`U>[<lS^`)a_`^ab`P]U]l1 Pm`P[l]l1\X \U]oUbao ca[^RXo\X R ̂ gU]l h1!1`^ZXe ]b`UTU[Pe, }UT^RXb^S^ [URU`]^S^ ^ZUP]P. ?^[lZ^ b.U. ]P 3P_Pb71Sb^Y? X-`PR}]X]Pe cRU[XgXRPUbao TXddU`U]fXP|{Xo 1]^RU`e]^ab]l1e X Q:.b`bb ?URU`^-?[QX`aZ^Y ]XW\U]]^ab[b DT1]^- \!^`a|(XU ̂ b[^)ZU]Xo ca[^RXY. WP]X-acQPZRP[b,]l]U `^T]l]U a\U]o]^bao ca[^RXo S|^[cWPh1Z]c1.l11\,111 _[^1]{PTl \''{1!!^b ^Z^[0 1 _f[] ,.*: X ||4e aRoWP] â  ^Q-;336.1. `PWRbbb.;bU WP}'!Z]cbl]\X R^T]lb\X QPaaUY]P\X ([PSc]P_[X, ^_`Ua]o1^1.1-1X\Xao ]h|..1`]l]_1X b`P]aS`Uaa||o\X \7 _^[o`]^S^ QPaaUY]P R`US`UaaXo\`1 ^WU`P\X). 3P^WU`U]]^abl \^)ZUb T^abXSPbl] P [PS?TPe b::bU|1ab^fU]U.70*80^/^.f^ 3TUal ]PQ[b^TPUbao ZPb( _^[]^U ^bacbabRXU \4^`aZXU ̂ aPTZX, _^Z`^- aU`b1!^ Sa^\^`d^[^S|,11bU_`PabXbU[l]^S^ d^`\X`cb^h{XU RP' bP1( X a_[^_1]{^U US^ ̀Pa_`^ab`P]U]XU. aZ{{e UY, Sb`Xc`^gU]]l|e Z ?URU`]^\c c`^R] ^ ZUP1 ]c"S1UT^R;[.S^h{c' ?[UTcUb ^a^Q^ ̂b\UbXbl, gb^ ,1.0[lZ^R S|U`Ue^T]^Yb !|Pa,Sl a()a'S:|R[o}^b acQP-m`P[l]c1^ W^]U ]U UTbb]^Y ̂ b<UP]X1bUab<a'[Y Z`;b^[X-^a^QU]]^abX ;b`XQ`U>Z]^-\^`aZ^S^ .Sl![^R^\c ^aPTZ^]PZ^_[U]Xo b()W^]l1. 1]Ubh]oo S`P]Xf:1 UU 11`^e^T11b R-||Xo}^b _^ 1_Rc ]P{,b*

]P X e^T `UWc[lbPblb Z`X^[Xb^SU1{UWP, b+^ 6a:.bbUU ]PQ[b^TPU1.ao \^`aZXe bU``Paa' P R]cb`U]]Ub1 X T`UR]Xe oR[oaba'1 ^Q`Pb- W^]P]lbY mddUZb' D^`\X`^RP]XU aUW^]]^]\,1U`W[l1e |S`o\^S^ R^WTUYabRXo X \^`aZXe R^T 1{P _,1]^S^[Ubb{U- a^R`U\U]]lbe d^`lbX`cb^_\U`W[l1e ]1^`^T R W]P(|XbU[l]^Y \U`U |1{1{eao ]][XoUb _^QU`U>Zloe.]P aUTX\U]b01.U]UW
R TP]]lbe ca[^RXoe' Z^[XgUabR^ Da]^R]lb\ {1`XW]PZ^\, c\U]l_1Po S{^ _U`U]^aX\^S^ Z^b^`^h1cR l|TU[oZ)bao ^b[^)<U]].{'1RT^[l_QU`US^Rl[\X bUgU]!1o\X X R^[]^Rl1\X SU]UbXgUaZ^S^ bb`^fUaaPh{X T;]]]{^S^ bX_P, oR[oUbao 1'1e WPa^[U]]^abl. | {^mb^hbc,]\,1PbU`XP[P.
1^W`PabPU:' (|U\{ TXddU`U]fXPfXo |]])U)ZTU .'"''."'"'...', 1(`X^SU]]^U ab`^U]1,1U acQPm`P[l]lbe`Paa_,1Pb`XRPbl W, Z`X^\a'SP.\,{^`dXW\P '"^T!.''. _`^Xae^T'b1. ","' Sb.:SUYab^fU]^Rlbe \^`aZXe ^b[^)ZU]XY' a[UTcUb _`^P]P[11WX`^b]PblWPa^[U]]^abXc\U]l1]1U]XU (R _UaZPe 0.05^/^') bf^ R S`c]'^,^' a]aa,QU]]^abX *'""'*" 1,1e a^[UR^S â ̂ abPRP.R ]]U[^\ X cRU[X!bU]XU

(> 1^/^ R _UaZPe X > 3a% R acS[Sb]ZPe;.::'^-^.-:11::],^:.:]1 :0`XW^]bPe -)Pa0[U]]^abl R m1'Xe S^`1{W^]bPe ]P\4]^S^ b1`UR^ae^TXb WPa^[U]-]^abl \^`aZ}1e 4.1. Z[0aaXDXZ0fXo acQPZRP[l]l1e ?0a^[1]]l|e^aPTZ^R, \X]U`P[XWPfXoR^T R ]Xe
T^abXSPUb1 20S|[ (bb^ \1@3[l!e S@c]b^Ra`PR]U]X}^ a 20*W5 *";;'. Y 1"`c,''-
Rl]e b^[_{Pe " d^`\X`cb^bao R^T^]U_`^]X1{PU\l]U \U`W[l]U S^`X_ !|UbRU`bX({]l]U 3Pa^[U]]lbU W^]1'l'' }c1U`W[l1U _U`Ua[PXRPb^1fXUao [|^`^Tlb 0`ZbX.bUaZ^S^a S^`XW^]'SP\X \X}|U`P[1,1W^RP]]l]e

_^QU`U>[<lo' R^T (b<`X^bbmSP\X). a _^RU`e](}a.SX,] '1\U}^.]. _`UX\c|1{U-`Pa_`^ab`P]U]}11'U 3b^ R^ XW\U]oUb SXT`^[^SX.bUaS<XY[ a1'Ra]]^ '''"1' \^`aZ^Y X bb`XQ`U>Z]^-\^`ab<^[? SU]UW1,{a. ^aPT^{]]l1e ?^[X, a^TU`)]<P-`U>ZX\ b^[h{. !{P b:^RU`e]^a'|-oe' Rl{e^/{o1-|{Xe X3 b]^T{ 1b[!1Uao R _^`^Rl{e ^aPTZ^R,R  _'1^`o' Xe bbU-Qlbab`^S^ c`^1]]'1 `PabR^`Pe ca[^RXoe d^`\X`cUb.ao _^b^]< Y]c:S`X.`c].1'^Rl1e R^T) ] P! |`P-R[U]]l;b? R \U`W[c}^ `Ue^/{P _^`^Tc gPabXg]^ Rb,b]^aobao ^b WP_ `UTU[l1 S`c]b^R^S^ fU]b`P \{PaaXRP d^`_[X-Z US^ {bU`XdU`SbX. 3b^11`XR^TXb b^[i, S[PR]l1\ `c|^h{Xeao P ^Q`PW^\ _U`U`Pa_`UTU[o|^bao R b.b{be.Z Rlb]^ac a^[UY XW ̂ Q[PabX d^`\X`^RP,', 1'{W_fU]U]SbU b^]1{f WPa^[U]]^abX X \U`W[lbe S`c"'^1 _^ S[cQX]U |,1 _`^ab11-'"|,',,*R[P)Z]^abX c\U]|,.1{U]Xb^ X ,,'''"",'!" T'"-]lbY `P]}.1}^ ]P 0`b<bbb]UaZ^U _`^fUaa _^QU`U)ZlU aRoWP] â  Xe a^abP]]^\ X ab`^U-^gU]l RP)ZU] '-'T*',. ^]<UP]X(bUaZ^S^ T[o Z`X^[Xb^SU]UWP R |{1{U\,{ X ^_`UTU[oUbao ZPZ 1a[X fU[^\. W!!a^.|1U]Xo,_`^P]P[XWX`^RPbl ca[^RXo_{X d^`\X`^RP]Xo Z`X^SU]]^U ab`^U]XU _U`Ue^T- 1'[1]( ].1 _^a[UTc}^11{Xh11{ ]^Y W^]lb _`^fUaaP\X R \U`W[l1e X b0[{{{Pe. _^},1^`a1(Xe \U`W[l|e !P]bblbU b^[i ]P Rlba^ZXe SU^\^`d^[^SX_
ca[^R1.1o\ X WP[USP]XoW Pa^[U]]l1e b^[bf 0`b<-]P `Pa_`^ab`P]U]Xo 
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'|'XgUaZ^\{ _^QU`U)<lU @^aaXX !|,S^ R 1{U.]b^\ _^ZPWl{RP1^'S, Xe WPa^- _`^\U`WP]Xo a]X|Wc, X a[PQP>b a'1'Ub"bU]l TbbddU`U]b{]'!P|1XX1!()a'1'l}^ [U1'{]^abl R ̂ a]^R]^\ ]Pe^TXbao R 11`UTU[Pe 0.05*2a/^ X ^b]0a|.1bao_ RUiUabR:1' ^b[PSPb^iUS^aoR  P`ZbX11UaZXe\ ^`oe X 11`X-0a11T^g]^S^ |]^ aR^U\c a^abPRc Z \^`aZ^\c bX1]c WPa^[U]',1o. ?UW^]]^bP[lbY
[m`Uo<]lbe ca[^RXoe.a[^Y ;WRXTc US â UW^b{]^b? _`^\lbRPU\^a,1.X S1`Ua]l|\{X R^/{?1\X, 3P Xa- ^Qlb.b]^ ]P S`c__l1 1([PaaXdXZPb1Xo _`U/]\,!Ubl]' ^T-`PWTU[oUb Z[1^1]U]XU\ ]UZ^b^`l1e aZ[^]^Rl|e b(PZ _`PR].{[^, c1]PabZ^R, ]U WP- R ZPZ^\-[XQ^ ^b]^b_U]XX' _^ b.U. m'|' "̂ S^_}10`^/{]l!U `PR]l]U `P]Sc, a^[U}{. 1 a`UT]Uhb Z^]fU]b`Pf''" ,''`'*,,* \^`aZXe ̂ aP*`Pab|]^`^R [{ U^Qe^TX\^ ab`0S^Û _`UTU]'1U-/]P'Sl `PWTU[U]bbU. 111{Wa)]'SP[l]0U'' b^[]f Rl1!11U T^!b]lbe ]1^ a`PR]U]'.{!^ a R^T;1\X ach}X ]P 0`b<bX.bUaS<^\ aP\^Sa) ̂ QjUb<bP.}11.'U _^QU`U>ZlU _`SbQ[XW:bbU[l]^ R 300 P \P'b?1 a^ab'P|][oU'1.}(^[o `PW, 11`bb _^ab`^U]1{X Z[PaaXdXZPb1XX WPa^[U]}1l1e \'1U`W[l]e b!^`^T^Z^[^ 85^7S,.

SU]UWXaP\l { abP`P[Xal _`XTU`>ZXRPblao b`Ue [^SXgU-!{^`aZ^S^ 
[XbbbbWP-S1bbo WPa^[U]]l]e \U`W./1lbe ̂ b[^>ZU]XY \{^)b(Ub Qlb,;.l _`^- _`PR1{[' Z^b^`l1U, _^ \]U]X}^ 0`\P]TP ^QoWPbU[b,-a1{'Xe !.[. [18]' RUTU]P ]P ^a]^RU _`UTabPR[U][Y0.\. ^ _P`PSU]U-]{P]X[^RP [112] [b^Q^YZ [PaaXdXb<PfXX. 1^-_U`Rl1e, ac\]\,1P Rl1TU[U]]l]e RX-]l| T[o bX11UaZXe aRoWoe a_^a^QP\X _`^]c1U`WP]Xo X ^Q`PW^RP]Xo Qlbbl ^QjU\c Z[PaaXdXfX`cU\{^S^ _^]obXo. 1^-'@*Tc T^[>1(]P T0R `PR]P ^aPT^!1}{l]e _^`^T. 0] _`UT[PSPUb a^UTX]Xbl SU]Ub{{11!Uab<Xb? _^Te^T, R _`UTU[Pe ^Tb*^Ya bc]1U]!{ Rl!TU`_Z[PaaSbdSbZPfXX R'|'0`l1e' T^[VU!-1 _`X Z^b^`^\ a_^a^Q ̂Q`PW^RP]b[o `Paa_{Pb`XRPUbao _^`^T \()`_ b^[lZ^ ^TX] Z[PaaXdXZPfX^]]lbY _`XW]PZ. _`X-- )S(X]]Pblao !`cSXU aZXU. P[[}^RXP[l]l|U X b.f., X SU^Z`b,b^[^SXgUaZX;], c]bbbl[bWPb^ibbY ]P abc_U]X _{^Scb_ `Xacbab}]^RPbl, ]^ oR[o}^bao ]U_W}{P1(X TP]]^Y _`Ue{TU RaUS^ a_^a^Q Sb`^\U`WP]Xo, |4 Rl1TU[oUb Z`X^[1,1b^SU]UbX- 1-b`UblXe' _^ RXT^Rl]\ ^b-^QoWPbU[l]lb\X. S`c__lb, Rl{TU[U]]l{U gUaZXU Z0[{_[UZalb UabUabRU]]^-Xab0`X(!UaZXU a^^QiUabR:b - S^`- .b'S^Qlb XaZ[}^(1Pbl ]X ^T1.{] Z[PaaXdX-[}b!{Xo\, T^[)<]l] T`cS T`cSP' ]l1e _^`^T, ad^`hbbb`^RP]]b,1e X[X SS`U^Q`PW^RP]]l}e R ^{|`UTU[U]- b1Sb`cU_bl;Y ̂ QjUb<b ]U[lWo Z S`c__P\.Qlb[^ ^b]UabX a`PWc TRc\,{ ]l!e _`1{`^T]^-Z[X\PbX!{UaZXe (b,b \U`W[^b]lbe), ]U^:.UZb^]XgUaZ1{e [}l;TU[oU\lbU RXTl1 WPa^[U]]l1e S`c]b^R Z[PaaXdXf|1`^RP[Xal _^

X a'S`cZbc`b+^_SU^\^`d^[^SXgUa1(Xe ̂QabP]^RZPe: aX]Z`X0SU]]^- a,'.1UTcb^{|{X\ _`XW]PZP\ :

Z^]bX]U]bP[l]lbY, m_XZ`!1^SU]]^-\P`X]]lbY X mbbXZ`X'.*"'^-*''- 1. [[`^Xae^)ZTU]XU,X [X a_^a^Q̂ Q`PW^RP]Xo1{  eX\X!bUaZXY a^-
bX]U]bP[l]lb/b'

abPR a^[UY R _^`^R^\ _^`^T;`PabR^`U |1`^\U`WP]XU b[U[ld^Rlbe ^b[^){U]XY m_XZ`X^SU]]^-\P`!1]- 2. 0T]^R`U\U]]^abl ^Q`PW^RP]XoW Pa^[U]Xoa  ^Q`PW^RP]XUb\4]^S^ Z^\_[UZaP, _^ ||4.{. ^aciUabR[oUbao [PSbX[^Rc S[2}R-[112], S^`]^Y _^`^Tl1;
]lb\ ^Q`PW^\.1 m_b{SU]UbXgUaZX_{ a_^a^Q^_f aRU`ec _^a[U Rl}e0T?! ]{3_ 3. 0T]^R`U\U]]^abl [b`^\U`WP}{Xo ̂ b[^>ZU]Xb?a  ^Q`PW^RP]XU\
_^T \^`o.c`^R]o 3Pa0[U]Xo;

)(P`PZb.U`]^Y oU`b^S} ca"Sb^RXY \]^S^[Ub]U_ ;1. d^`\X`^RP]Xo 1(^]:1U]b'`P|{Xo a^[UY R 1]^`^R^\ ̀ PabR^`U;\U`W[l1e _^`^T a WPa^[U]]^abl}^ \^`aZ^S^ bX_P oR[oUbao a^e`:!_ \U`W[l]e _^`^T' a^[X R _^-5. ?^abPR a^TU`)]<PiXe TXa_U`a]l1e ]U]XU Rlba^b<^Y [lTXab^abX, 11`XacbabRXU ]U`PW[^)Z{,1R|hUS^ao ̂ `- }]0R^\ `PabR^`U;SP]1'1gUaZ^S^ \PbU`1.1P[P X a[PQPo a^`bX`^RZP \X]U`P[l1{l|e gPa- ([lTXab^abl) 6. 1[^Z]^abl WPa^[U]]l1e 1\,bU`W.'bl1e S|^`^T;
bXf. [PZX\ ^Q`PW^_[ abU_U]l RU1fUabRP TXddU`U]fXP|\'7X mbb4e 7. 1U\_U`Pbc`P;
^b[^e<U]bbY R ^b[X(1PUbao fU[^\ ^b abU_U]X TXddU`U]fXPf]'1X RU_ 3. }a[^RXo WP[USP]XoR  ̀ PW`UWU;^b[^>b<USbXY, iUabRP ]P a.SPTXoe c_[^b!{XR1[|1'1eao X ZP_ (`X^SU]1{^U T`{PSU]UWP 9. ab`^U}11.1U.
bPSU]UWP, b1^'SU`oR1]1Xe W]P({XbU[l]cS^ gPabl R^Tl]' P R\UabU a ]UY R[`c__l;, R{'TU[oU\l1U ]P ZPVT^Y abc_U]bb Z[Paabbdbb;<P1{!1X' 
X a^[UY, 'S.U. R [{U[^\ Q^[UU ̂ T]^`^T]l]e |]^ Z^\_^]U]1.]^\c ]1])a}1U[Pe SU]U-^T]^S Ẑ [PaaXdXZP{111^]}1^S^ _`XW}bPZP\ 10Scb Qlbbl 
a^abPRc. 'S!['.1UaZX aRoWP]l1 a S`c1'_P\X, Rl1TU[oU\,!l1\,S'1 _^ bb`{.1W]PZc.T`cS^},Sc 

1 [`UXlbciUabRU]]b"bY bbcbl ^Q`PW^RP]!1o WPa^[U]]b,{e \]^].0[Ub_ ,{-1 3111f _`()oR[o1^1b1!!eao Ra^ab^Xba c{1{UabR^ UabUa1'RU]]b'be aRoWUY, 
]Uh1U`W[l]e _^`^T 0`ZbX.bUaZ^S^ _^QU`U)Zlo aRoWP]a  aX]- X m_XSU- |(^``U[o11XX X ^Qca[^R[U]]^abX eP`PZbU`1,{a']'1,{Z ̂ QjUZ-`PW[X(b]l]e ]U1'XgUaZX\ 11`^l1U`WP]XU\ \^`aZ{,1e, bb`XQ`U>b<]^-\^`aZXe X :-::'. /]`c- 8 b{U[Ub] ]P-^ba[U)ZXRP]XX bP1(Xe aRoWUbW] PZ[}^gPUbaô T]:1 XW SXe a[PQ^[XbXdbbb1X`^RP]]l1e ^b[^>ZU]XY,',',','''1"""lbe _U`RX({- Xaa[UT^RP]Xo, Rl1bUZP1^|1{b,1e Z[PaaXd1.1}(P1111X, ]0 ],1\U10-XW ]]1[{-]^S^ ]l1\X X[!{ \UbP\^`dXW^RP]]l1\X \^`aZ}1\b{ R^TP_'{X. D^`\X`^RP_ 11\':]e aP\^ab^obU[l]^U W]P({U]!1U.]X!^ Rl1a^Z^Y WPa^[U]]^abX \^`aZXe X _`XQ`U>Z''^_''`'Y''* ̂ b[^- }(Pb< ]P bU``Xb^`Xoe Pa_`^ab`P1]U]],1o S|U1\,1U`W[l ] e {1^` ̂ f, bP 1(` >ZU]XY abb^a^QabRcUb ]XW1{Po ̂ b`X1{PbU[l]Po bU\_U`Pbc`P a`UTl], 1{ 3 W^]UR Ug]^b'b\ U`W[^bl1 Q^[lb[XU _`^ab`P]abRP ac1_X a[^)ZU-

aX]e`^]]^U ]PZ^_[U]XU X _`^\U`WP]XU ̂ aPTZ^R, gPab^ a ]]^W\^e(- [1l1 \^`aZX\X _^`^TP\X' b'1W]PgP[l]^ oR[o}^b]]X\,bXao^aPf^(|]},1\X 
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SWPa^[U]]l1\X. R ^b[XgXU ̂ b _^TWU\]l!e ]]^T ]]!,1iU[PgXRP]Xo aU- |PQ[hfP 1 1
TX\U]bPfX^]]l1U \^`aZXU R^fl! oR[o}^bao e[^`XT]^-]Pb`XURl1-_ ^/^) (^[UR^Y a^ab'PR( R R^T]^Y Rl|bo)<ZX XW ̂ W'[^>ZU]X{b1 P]lZX]^Y ScQlb\X; ]P Rb^`^\ \UabU 1'^a[U e[^`P ab^!1'S ac[ldP;-X^], P _^a[U ({4.[. ]P_ .]1.0. )(XSP`UR [P]X[^R, [115])

!* b`Xo \PS]XY. 1\UabU a bU\ XWRUab]^' gb^ _^TWU\]l]U R^Tlb,
_`^XWR^T]l|U {-|[Ub?ab'^fU]^Rl{U _{^`aZ{.1U^b ̂ ZUP]XgUaZ^Y R^Tl1, gPab^ X\U}^b ^Q-T`cScS^ ^1'"f()eU]Xo\X]U`P[XWPb{X}^' ic}^ X R a()abPRU Xe _^a[U ]P,[`Xo _^oR[oUbao
ZP[lfS:Y, P _^a[U e[^`P SXT{`^ZP`Q^]Pb]lbY \P?1 2W.6 71 .2.X^]. - ?c[ldPbl1 ]U-

XagUWP}^b' Y9?1,X ]P 15.6`UTZ^ Xe \UabU ̂ ZPWl]RPUbao aU`^R^T^`^T. 3bX
}.{P15DfXW\U]U]Xo 10.5^Qca[^R[U]l] _`^fUaaP\X TUac[ld''Y'Pf""''T^[^\X-
\495Df _5. WbXWPfXX X ^Q\U]P ZPbX^]^R. 1(`^\U b^S^' _`^Xae^TXb [XQ^ ?P?12 44.4`PW-QPR[U]XU _U`RX11]l]e aUTX\U]b^SU]]l|e R^T Pb\^adU`]:,b\X ?P5Df 9.5 W.2X

R^TP\X, T`cSX\X [XQ^ Xe Z^]fU]b`X`^RP]XU ?P(|{(D1)2 8.1 W.4_`X Xa_P`U]:[4'1 |1
WP\U`WP]XX. ?c_b\P 100 10()

\4U`W[lbU b^[iX _`PZbXgUaZX ]U_`^]XfPU\l] T[o dX'bblb`P-
{X\X]UaZXU fXX. _`^fUaal{ 1'U\ R ]Xe a[PQUU, R ]U\U`W[l1e 1|^`^-
|1^mb^\c XW\U]U]XU TPe. _U`RXg]^S^ a0abPRP R^T ]UW]PgXbU[l]^U ^b[^)ZU]Xo ]XWZXe bU``Pa ]P _-^RU9 \P[, ]Pal1h{U]]l1URhP.[b1,]l]U 

X _`^Xae^TXb WP agUb ac[ldPb-`UTcZfXX, P bPZ)ZU ̂ Q\U]P X^]^R. a^[o\X X _U`U}{]UT|_XUR  \]^S^[Ub]U\U`W[^U a^ab^o]XU.]\{()`aZX\X 
1(PZ XWRUab]^, _`^fUaa ]PZ^_[U]Xo ^aPTZ^R R \^`U (`^_bU a^_`^R^VTPUb- b^S^'\ ̂ )Z]^ bPZ>ZU Rl|TU[Xbl bX_ WPa^[U]Xo,T1'bPe`^]]l1Y ao XW\U]U]XU\ a^abPRP \^`aZ^Y R^Tl1 a ^Q^SPiq]X"' !10]P\X Ua"[1{ WPa^[U]XU{ b`^Xae^TX[^ ]P abPTX],1 ^b[^e<U]XY, PTXPSU]UWP ZP[lfXo X ""' ^QUT]U]XU\ X^]P\X ]Pb`Xo X ac[ldPb-X^]P\1,1. 3b^ XW- b';}Z)ZU _^[Xe`^]]lbY bXbb, Z^STPR  \U`W[^Y b^[iX ]PQ[S^-`PW`UWU \U]U]XU ^Qjoa]oUbao _U`U\UiU]XU\ S[X]Xab^S^ [|U`UT^RP]XU \PbU`XP[P a ac- bX_^R WPa^[U]Xo_ ^ a^^b]^111U]X}^]{[|a"Sao `PW[Xg]l]e 1]1X' STU ̂ ] ]Pe^TX[ao R a UU R^TP\X (R `PR]^RUaXX _^aSUT]Xe _`U- R`U\U]X WPa^[U]XoZ ^ R`U\U]X ^Q`PW^RP]Xô b[^e<U]XY.
^Q[PTPUb aP2*), R \^`U' STU ̂ ] _`Xe^TXb R a \^`aZ^Y |[^ b{`^\U`WP]Xo, WP-b.U. _^ a^^b]^1[U]X}^ R`U\U]X `PR]^RUaXU ca[^RXo\ R^T^Y, ]Pa['biU]]^Y R ̂ a]^,Y^\ ]Pb`YU\ 2]e1P?1 + a^[U]Xo X R`U\U]X ^b[^e(U]]:Y RlbTU[Xbl a[U-|263]: _`^\U`WP]Xo \^e<]^ 
+ ?\"^`^ ?P?]: + hP^T.'`^.= bX_l1 WPa^[U]Xo.1 a[X _`^\U`WP]XU ̂ b[^e{a]1,1Y _`^Xae^-/1c}^{fXU 

11`^fUaalb Z^]fU]b`X`^RP]Xo \^`aZXe R^T WPa (1Ub Xa_P`U]Xo ^T]^R`U\U]]^ a Xe bPZ^Y bX_ WPa^[U]Xo\ ^e_^Q`PW^RP]XU\. T!,]'S 
}'1 eX\X!'UaZXU T`cSXU _`^fUaal1 Rl11fU[PgXR P]Xo \U`W[^Y ]0 |\[o W^]lb ]PWRPbl aX]Z`X^SU]]lb\' 1a[X _`^Xae^TXb] P abPTXX mb^ TXPSU-]U eP`PZbU`]lb. |{^`^RlbY \U`W[l1e !1^`^T `PabR^` \^`aZ^S0 Sb`^_ ]Ub11(1UaZXe _`U^Q`PW^RP]XYR, lbTU[oUbao bXbb WP-TXPZ`X^]]U]]lbY Xae^)<TU]Xo gPab^ ̂ ZPWlbRPUbao Q[XWZX\ Z a^abPRc \^`aZXe R0T' a^[U]Xo. X |[`X _`^\U`WP]XX ̂ b[^>ZU]XY [1^a[U Xe ^Q`PW^RP][o| 4[X
bPZXU WPa^[U]]l]U \U`W[lbU _^`^Tl{ WP]X\P}^b ̂ S`^}{!{l!U _^a[U _`^- Xe bX_ ^bbPXRP]Xo ̂ Q`PWcUbamo _XZ`X^SU]]lbY WPa^[U]Xo
ab`P]abRP ]P 0`[<bX.bUa1(^\ _^QU`U>ZlU 1R`PWXX X 0YU`XZX. !\{U`W[l1e 3b^b b1^`^T'| 1`X a^.bUbP]XX R bX_^R WPa^_`PW`UWÙP W[Xg]l1e b!'1_ WPa^[U]]lbe \U`W[l{e _^`^T \^o(]^ ]PWRPbl, _^ _`UT[^VU]X}^ [U]],]o _^ _^`^Tl1 Rl]-a^^b]^b11U]X} _̂ `^\U`WP]Xo a ^Q`PW^RP]XU\ 
[.}4. \^`aZX\.!cQXZ^RP, _^[XZ`X^SU]]lbY WPa^[U]]l1e _^`^T.bX_ \U`W[l|e Ta[oUbao 

D.bURXT]^, _`X a\U1_U]XX _^`^Rl!e R^T bX_^R [^gUbP]XU Rl1TU[U]]l1e Rl11hU \U`W[l1e _^`^TbX_^R WPa^[U]Xo `PW[Xg]l]e 
\^e<Ub R^W]X1(Pb1, a\U1_P]]l]Y bX_ ({b^ WPa^[U]]l{e \U`W[l]e _`UTabPR[U]^ S1^`^T. ]P 13. \^`aZ^YbDgURXT]^, aX]Z`X^SU]]lbY `Xa. (PZ _`X\U` R^W\^)Z]^abX R^W]XZ]^RU]Xo mb^S^ b{.1Sb bX_P WPa^./]U]Xo WPa^[U]Xo\ ̂ e<Ub Qlbbl aX]e`^]]b,b\. b^[lZ^ [XPZ`X^SU]]lbY\^e(]^ _`XRUabX TP]]l]U 0.\. X .]1 _b^`aZ^Y .0. \P]X[^RP )(XSP`URP 15] aX]e`^]]l{\ X b!1_^\ WPa^[U]Xo. m_X-[1 TXPe`^]]l]\ ,['[o - _^ WPa^[U]X}^ Z^]bX]U]bP[l]lbe ^b[^>[<U]XY 1P]lZX]^Y Z`,{^SU]]^S^ ScQlb bX_P RU`^ob] â ^gUbP]XUa ^ RaU\X bX_P\X WPa^[U]Xo(bPQ[. 1 1). {1(] a^^b]^{hU]X]^ Z^ R`U\U]X ^Q`PW^RP]Xô b[^e<U]XS} X R`U\U]X

3Pa^[U]]lbU \U`W[lbU _^`^Tl{ \^`aZ^S^ bX_P WPa^[U]Xo. }{^Scb Qb,:bl a`b]_ 0]P[^SXg]^ ab`^obaoR WPX\^^b]^1_U]Xo bX_^R WPa^[U-
e`()]]l1\X' _^`^Rl|U Z^b^`lbe ad^`\X`^RP[Xal ]!1o `PabR^`l1 X 0T]^_ Z^]bX]U]bP[l]^S^ WPa^[U]Xo.] PZX\ ^Q`PW^\], P_`X\U`,T[o R`U^'{U]]^ a aP\Xe d^`\X`^RP]XU\ ,,'*`'*,]l|\b.{' T[o \^`aZXe, Sb`SbQ`U>Z]^-\^`aZXe X [PSc]]l|e ^b[^>ZU]SbYe P`PZ-

_^`^RlbU '"''*-'Y,' Z^b^`l1e `PabR^`l] ]Pal1bX[X S^`]l|U bU`]l1 b1^`^Tl] b]^a[U bXSb, X\^`aZXU a].1]Z`X^SU]]lbY aX]e`^]]l;Y c)ZU TXP1(`X^SUSb]lbY ^Q`PW^;WP]Xo ^aPTZP. 11`Y_[U`^\ S{^a[UTb.]Xe m!1_Z`X^SU]]lbY \^Scb a[cVX.Sl P[[{^- aX]e`^]]lbY X bX_lb.TXPe`^]]l]Y 
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.] a^0'1'RababRa]]0, ]X)}<U Ra.]1!1!|X}bl1 _]5 S7"f. 3b^ |,]|1a 1):1WP, `PWTU;'bU__
{\,{0)(!D ^Q;^ab]^RPbla [UT(c1^[{'.{h1 ^Q`PW^lb|.  1U`USbbQ]: } 1(`1|Rl1e+.\ 1111a.-' 

1/1 \ ]UWP\,bU`Wh1Ub}R ^Tlb ̂ b ba\S|U`!1'Sc`l1 1] acS]1X]1(?1e !{P-a{:'\{.]`)<:1]Xo \''4*. .11'^ S1`{.1 WPa^.;bU]]^a'|''10 .5 [ |.2a/^ a^^bRUbabRcUb[350], Q.|1](.)];,PUbao \ ',,; ?,,,\
12 S|[ bb 30 S/[ R 11^`^R^\ 8 _Uab<U PSb;b.bb^S{b.;]lbb?'?,'. {.).;.{),]10 `Pab1]^`U' \\ 

!1Q \^)Z]^ ]PQ[S^TPbl bb`X 1 0 _`^_'{X[[a, bP[cf 0.2a/^ W!1a^[U}{]()_:](][ ;;f:. )%" !]'1X 10 S/[ R _^`^R^\ !{P b<`XR^Y: WPRXaX\,10abXa'{'.]. [418]. `Pab}]^`U 
.S.]\1{{U`|1bc`l1 WP\U`WP]Xo acS[[S}{ZP a WPa^[U!]]^_|.\,[o `P3..]!|bg!{^!| 

]1]()Z? \^'(]0 Rl1TU[{'1bl _U`U[^1\4 _`!1 WPa^[U]]^ab1{3 .2^/^ X[cb0];:,[) 

!(0]fU]b`P|{X!4 _^`0R^S^ R S/[ 5 11]11] |386]'`PabR^`:1 
!XPZ`X^SU]]lbY

3:ba^[U]]l;U ]\,bU`W[l1a _0`()Tl| h{^Scb Qlb'Sl b:11{)!(U`P:WTa[U]l| 
a)D['[P8} S`c]b^R ]1aa(|P]l|U' ac_aagP]l!U' acS'S{|"1|111a'Sl1U ],1 S[]]]!b-17a; - 

1'1U.a'| 
3_XZ`X^SU];bl;Y

([ [] ^ R[P>[<]^abS: lTSbab^ ab[P) _b ^Scb Q l['Sl Rl; ] l] a"f UTc }^ 1'.1 U]1U[U i 
* (@".'' < '.]}]]l1: ]U}{Pal!iU]]lbU 0.91X,,,,',, @-"..,. Ua'|'Uabb]U}{1.!|1'1f1U 

* @,,,.-, S][P)Z]^abl _^[}{0S^ 13D/]D!!1[11[[U][b>]), [lT^]P-}]']];|)Z1.{^ab1), @_a. 13. 1{[Paab'bdXb<P!114o l{U`W[l!e W|!a^[U[|]l]e _^`^T b!^ b{,1_P\ W11a^'b1U]Xo
(0.9X,,',, { @".', X < ['7,,',,) 11 _U`U]21al1iU]]l1U [|,T^},{a:,'!!\a]]l]U 

(1'",,,'.) [1lT^]PalbSb{U]]l|U WPa^[U]]l]U \U`W[b,SU! 'b^`^Tl{ oR-@,,'.'). 
'SX{1^\ Raal]\'1:1 bb^`^T.1 1P_`X_'bU`, Z ]U--_1'1;^bao `P1aS1`^ab`P]U]]]l]_,1 |{^ Z^]b1U]b`PfXX _^`^Rl1e WPa^[aS{]l!U \,1U`3[lbU`Pa1'R^`^R !|Pabl \U`W[lbe _^`^T }()S^`-}]'!, ^'S]^aXbao Q^[lbbbPo W21a0[U]]l1e b1^`0Tl]' _^-R1'bTX_'!^\c, _.1^e(]^ ]P ^Sb`Ua]_{U]]b)1U, ],1\4US^-`PWTU[Xbl 

a](,-))-^ _-^RP, ̂ ]1{ {1bX`(]Z^ ]:| b1-^RU! {hbP'_ X R T`c-`Pa_`^ab`P]U]l1 1(0]1{U]b`PfXS^ iXU \U]UU 35 S/[, }1 Z^]fU]b`X`^R?1]b{]'U a 1(0]fU]- Sb:: 1-:PY^]Pe.b`Pb1XUY Q^[UU 35 S|[. 1U[XgX]P R 35 S/[ o.[oU'ao Ua.SUabRU]]^Y !PZ^]Uf, _()[UW]l1\ oR['bU'1'ao WPa^.]1a]]l1e \.{U`W-`PW/\U[U{{11U Z^]1{U]b`P11XUY \^`aZXe R^T. !{Ua\^b`o ]P Ra}^ bP]<^S^ca[^R]0abl Z bU_,!-[!';e {]^`^T _^ bUh1_U`Pb'c`U. 8 ^Q[Pabbbb U_,1_U`Pbc`, Q[;.bWZ;be Z^]bXS1U]bP[l]^S^ `PWTU[U]Xo f[o X ah1U!11P]]^S^ bX|1P WPa^[U]_11:-1-:;11'',.' \U`:][l1U Sb^`^Tb)1̂ b[{'|g21-Xe WP\U`WP]Xo,W Pa^[U]!_1l|U ]l1e l'{U`W[l1e ]1^`^T, WPa^[U]]l1U \U`W[l]U _^`^T{l{ \0`ab(^S^ 1.{.b_P
_:'; ]P_`X_ao b<`PYSbU] {,{WZ|{\X \UeP]].1gUaZ1,1\X eP`2!|(bU`Xab{,{b{P}'1X, [USZ^ mbX\ W]P1bU]XU\ ]P `PWTU[o1^bao SU]UbX!1Ua1(Xe Z.'1PaaP.,{RP Z}1/;]@. _`^!{]^abl}^ ]P aTRXS _^ _^RU`e]^a'|'!1 a\1U@W;:SbXoQ.[ :;WZ},1\{X [1U`Rlbb,}, ^_`Ua]U]]lbY, ad^`\X`^RP[ao [XQ^ XW 0_`Ua]U]]l|e a]{.)(}bRUbabRc}^iX\ ] S`c ]b^ R 8 ^Q[ P-eP` PZbU`Xab],{b(P\'{ U\U`W[l1e " \^`a|(Xe QPaaU;"b]^R' [S:Q^ b^[iP h1^`aZXe ^b[^>ZU]XY Qlb[P ;;`^_
a';':b aR^Xlf aR^Y-Q^[UU] 1,1WZ]'1eb U]c[_U`Pbc` ^]X Sb`;bQ[X>ZPS^bao_ am _'{l1bP :1bh1^adU`]lb\X ^aPTZ.]\X ]1`^\U`WP]Xo, T^ [XQ^ ̂ ] ]\.1^S 1]^W-
a'']'!|;:1l'1 Z ]UWPa^[U]]l1\ S`c]'!':1]\{. |1^mb^\c \,bU`W[l1\ fU[Ua^^Q`PW-b{XZ]cbl ]P}_`X\U`, R _UagP]l1e 11^`^TPe' STU a^[X ^b)ZX\P['1al 0'1' ]!{} ]P}{U`W[],1eS `c]ba)R ]'1^ 1'Uh{_U`P'1'c`U WPa^[U]]l{e ])PWTU[U]X^ a]m`^]'P {1`^\U`WP]Xo. 1b^`^b). 1(^]1{U]b`X`^bWPlb]lbY bX|S' \^)!{Ub (S ('|,' RX]]P < b.': ]Ucab^b?!{XRl]U/1RP - cab^Y.bXRlbU -2'a)) R()W]X{<]c1]l S-|1PR]b,1},{ ^Q`PW^\ W:1a (!Ub b<`X^SU]]^Y Z^]fU!1.S`PfX|1 (/ ) (/,'. !PZ^]Ub1, \U`W[lbU _^`^Tl1 h:^Scb Qlbb;,WPa^[U]]l|U 'a)). -2 _^`^Rl|e {'1 eP`PZ'SU`U], ]P_`{'{\U`' `PabR^`^R mS1XSU]U1'X(|UaZXT['{ (X]bU`RP[lb S._ca1bbb:, e;-|S}:1b('|'U}-)_^ WP[USP]1{ob `|!WTU[a]l| ca[^RXo\ _`^\U`WPR1[Xe \U`W[l1e b^[]f. |!`X R[Pe<]^ab1.1 R 50a/^ Sb^ RUac Z0]- [:]]\'1U!bU]!{o WPa^[U]]^abX |(`1.1()SU]]^h1c Sb^ S[cQbbSbU)X  _^ ab`^U]!11^,1{U]b`P]{Xo 11^`0R^S^ R 35 S/[ a^0.SRUbabRcUb `PabR^`P ^b<^b \̂ .2a/^ aQlSbl RlbTU[U]l1 a^^bRUbabR'1],1 Z^b^`^S \̂  ̂ Scb R 1];[W|1()R],1T]^abX WPa^[U1{]^abX' Z^STP Sb`X Rl{a^ZXe ^b`Xf?1bU[l]l!e bU\_U`Pbc`Pe ;<.:S;,baaXdbbZPfSbUY (:':bPa^]^RP 1.\4. |1`UT[PSPU1\,1^U |179]. `:}WTa[a-(T^ { WPa^[U]]l1U '?) \U`W[l1U _^`^Tl] X\U}^b ^(!U]l \P[U]lZcb^ S|{1a b{^`^T_ ^ 1{ a^ab^o]{{}^_ `UTabP-WPa^[U]]l1e \U`W[l1e a^abPRc _`^g]^abl.

R.b}(')!b() Rl1TU.)1o-]P 14. ?cbbfUabRcUb̂ _`UTU[U]]:|o aRoWl _'{U)ZTc `1{a. [1^aZ^[lZc \U`W[l{U _^`^Tl] \^`aZ^S^ SU]UWXaP X\Ub^b. Q^[l- U_1},|l{X bX_P\X \U`W[l]e S`c]b^R. }3 b<P.bUabRU_ `X_{U`PWPa^[U]]l|e bSb^Y W]P'bU]XY WPa^[U]]^abX, `PWQ`^a Sbe fU[Ua^^Q`PW]^ ̀PWT{U[Xbl
]P ]UaZ^[lb<^ S`c__, ]P_`X\U`' 0.2,0.5 X1^/^.|^ Z^]fU]b`PfXX S|^-

!{PbSbQ^[lbhbbU RU[X11X]l1 WPa^[U]]^ab!1] P 9hbP[U eP`PZbU`]l1
`^R^S^ ̀PabR^`P fU[Ua^^Q`PW]^ a Xa_^[l-`PWTU[U]XU ̀PabR^`^|] ][[';b.'] S[]{]Xabl{e X acS[X]Xabl1e l{^`aZXe X _`b[Q`U>b<]^-_{^`aZXe0 b-W^RP]XU\ W]PgUbbXY R 6 cf \2 S/[, ]b^ !]U-_`XQ[:bW;.bbU[l]^ R |1 R TRP bX_3bX\ ^b[^)ZU]Xo\ aR^YabRU]e [^`XT]^-]Pb`SbURb,bb? "'bS:.'b<a]XY. 
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bPb( X m{!Xe`^]]l1\,1.ZPZ aX]e`^]]l|\, R ]Xe \^)<Ub Ql;bl ]1a[11{U 1X_lb WPa^[U]Xo }{^`aZ^X Z^b[bX]U]bP[b,]lbY P[[Z)RXP[l]l|U ^b[^-@P_`X\U`, gP|fU `Pa_`^ab`P]U]^. $':^`^U 
_`X[XR^R,R W^]UR [Xo]Xo \^`a|(Xe \^Scb Qlbbl WPa^[Ub{l1 \UbbUU 6 S/[ a[PQ^WPa^[Ubb]lbU|{^ Z^]fU]b`PfXX '(U!{11o Z\ ^b a^abPR[oU'!'T Ŵ 0-60 cablo `UZ'1(()1'0`Po ^_`Ua]U]]l]U_^`^R^S^ ̀PabR^`P bX_XWP!{XX^b ^a]^R^Y 6 \0)ZUb Ql1bl 12 S/[ Z[PaaXdXZPfXo T^ T['! a`UT]UY a^[U]^abX }{P]]Po 

_^ SU__^`^TZ `X^[Xb()W^]l1 S[PR]l1e S`c__ TXa_U`a]l1e W,!a^[U]Xo ^b 12 35 S/[T^ aX[l]^ WPa^[U1.{]l]U R`U-a^[UY' a^^b]^h|U]XZ) X a^abPRc _`X]PT[Ue<]^ab{'{ Sba'SbbgUaZ^Y 
Q^[UU 35 S/[ Z^]fU ]b`X@^ b[ R`Uh:U]U\RP]]l] ^b[^)ZU]!1Y U ^Q`PW^RP]Xo a^ R`U\U]U\ WPa^[U]X'{ }1U]{,1 

a^abPR_ ^-Ua[X oR[oUbao aX]e`^]]l1\, WPa^[U]XU |1`^\U`WP]Xo. he 
[1^ S`P]c[^\Ub`X- a ^Q`PW^RP]XU\^T]^R`U\U]]^ ad^`\Sb`^RP[ao `PabR^`P _UagP]lbU `^R^S^ ac_UagP]l]U acS[X]Xabl|U S[X]XablbUgUaZ^\c a^abPRc _`^]XZ-a^[X R _^`^Rl1Y Ua[X X m_Xe`^]]l1\, ^b[^)ZU]XY' `PabR^` 

_`^-1a[X _`^\U`WP]XU ̂ b[^e(U]XY ^aPTZP. bb^a[U ̂ Q`PW^RP]Xo [1b 

bX_ WPa^_bPZ^Y WPa^[U]Xo, a ^Q`PW^RP]XU\ ^T]^R`U\U]]^ }{ae^TXb 
]U]Pal]iU]]{l1U ]U]Pal1iU]]l]U _U`U]Pal1iU]]l]U ^b[^){<U]b'bY|{^ [lTXab^abX |1`X |{`^\U`WP]XX oR[oUbao aX]Z`X^SU]]lb\. ]1a]1{o 

(R[P;Z]^abX) '\|,, bX_.\U]UU 0.9 Q^[UU ^Q`PWcU1'aom _XZ`X^SU]]l{Y 0.9 ||,, Xe WPa^[U]Xo @, ]|0WT]UU 6^[UU 
]^ \U]UU @,,

ac10m@0[l]l[e4.2. ca[^RXo 30[RS0]Xo 
]U}ab^1'*^"]:||^ bU\_U`Pbc`U b^[i\^@aZXe ! :::1':"'"""' | (/,,' \U]UU _2-)(1]] Q^[UU -2') | 

X _`^-S`c]b^R _^ S[cQX]U \U`W[l1e WPa^[U]]^abX !{W\U]U]XU ([PaaXdXZPfho @Xa. 14. \U`W[l{e WPa^[U]]l1eS1^`^T _^ a^abPRc Xa Xe a^abPR^\ _^QU`U)<lU aRoWP]^ 0`ZbX.1UaZ^\ abb,1`P]X1^ ]P 
X a^ab^o]Xb^

WPa^[U-ZPZ X ^_`UTU[oUbao ab`^U]XU\ d^`\X`^RP]Xo ca[^RXo\X 
R \U`W[l1e b^[|fPe. _`^1{UaaP\X }1X'1,'1'PZ X _^a[UTc}^iX\X /{P]]lbU

b^[1]] ]PWPa^[U]Xo X WP[USP]Xo WPa^[U]]l1e a^ a`UT]X\ _^ W]P11U]XU\ WPa^[U]]^abX ca[^RXo\ `Pa_`^ab`P]U]Xo ^Z^[^ 0.1^/^, gb^
gb^ Xe WP-a^^bRUbabRcUb R _^ZPWlbRP}^b' @^aaXX 0`Z:'X]UaZ^\ _^QU`Ue(lU ^_`Ua]U]]^\c fU[^\ RXTc WPa^[U]]l{e S`c]b^R. \4Pb<aX_

X ^b]^aXb-0.05-2^j \P[l]^U R _`UT{U[Pe ]Pe^TXbao a^TU`>ZP]XU a()[U]]^abl R ̂ a]^R]^\ a^[UY, _`URl11_P}^iUU 1^/^' eP|PZbU`]^ T[o
aUW^]]^bP[l1Ya`UT]U_[UYab^fU]^Rl1e bX11c WPa^[U]Xo. Z \^`aZ^\c ao 11^ aR^U\c a^abPRc aP[UeP`TaZXe S[X]Xabl]e ^b[^e<U]XY ?U_

WPX a-R^TP\X' RU`]^S^ _`Ua]l1\X _`^\lbRPU\^abX 9\P[P. a[^Y US â UW^]]^Y RRXTc D]X Q[XWZ`b Z Rl{TU[U]]^\c Z^]fU]b`X`^RP]]0\c
]U WP-ZPZ {1`PR!![^' RXTc WPa^[U]]l1e Z[}^gU]XU\ ]UZ^b^`l{e aZ[^]^Rl1e S`c]b^R, RU`]UU, Z S`P]XfU, cgPabZ^R' ^bb`Ua_`PWTU[o}^_1UY 

]U]]lbY X Z^]fU]b`b.b`^RP]]lbY a^[U].RXTl; (35 S|[ _^`^R^S^ ![o `PabR^-
S1[UYab^fU1{^Rl]UX ^b[XgPUb ]1^ R[Pe]^abX Rl1a^ZPo WPa^[U]]^abl 14W]PgP[l]^ oR[o}^bao' `P), ZPZ _`PRX[^' [lT^]Pal]h{U]]l1\X.

]XW__Ug^`aZ^Y mbXe S.:bcQ^Z^R^T]l1U ^b[^o<U]Xo \^`aZXU S[X]Xabl|U _^`^T WPa^[U]XU ![o aX]e`^]]l1\. |{^ bU\_U`Pbc`U
']R[oUbao \U]UU WPa^[U]l|^]X \'1U]]^abX ^aPT1(X ^b]^aobao b< X .![\P[P; _`XQ`Ue]^-\^`aZXU bX_c, ^a^QU]]^ cab^YgXR^\c R a`UT]UY X aURU`-

Q^[lShcb^]^Y ZPZ _`PRX[^, gPabX 9\P[P. S`c]bl1 X\U}^b' 1^[UU ]Xe [108]. eP`PZbU`]l1 TXab1U`a]l1U [[o [X]W^RXT]l1U X S0`XW^]-
eP-R 1{U[^\ bP[l]^*_P`P[[U[l]^ WPa^[U]]^abl|129,337]. WPa^[U]]^abl 1^[UU Rl1a^ZPo a[^XablbU Z`X^SU]]l]U bUZabc`l].

1 WPa^[U]XU\.P[[b^RXP[l]l1e a PRb^eb^]]l1\ X a^[Xd[b^Zb{X^]]0-TU[}^RXP[l]l1e `PZbU`]P T[o `PW`UW^R ^b.'10)ZU_
\U`W[l1e]Xoe WPa^[U]]l]e _`^Xae^TXb bX_l1 1lbTU[oS^bao ^Q^SPiU]XU _^`^Rlbe `PW`UW^R `PW[Xg]l1U X^]P}.{X b`c/{]^-`PabR^`^R 
RU`e]Xe_0`^T. b^[iPe _UagP]lbe _`XQ`U>Z]^-\^`aZXe T[o 1 a^[UY `PabR^`Xbc1lbe ZP[l11|,1o, ac[ldPbP cS[UZXa[^S^ b.P[lf''o ,

X10-20 WPa^[U]]^abX ac[ldPbP \ Ra'S`UgPUbao ]Pb`Xo _`X ^T]^R`U\U]]^\ `Pa_`UT{U[U]XU `PR]^\U`]^U 1]^]XVU]X].{ Z^]]{U]b`P|{XX.
.{PabPo ^e-UU WPa^[U]]l1e Rab`UgPU\^abl 3TUal a S[cQX]^Y, Rab`U\|P}^bao \^`aZ^Y cRU[XgU]XU X a\U|hP]]lbY bXSb WPa^[U]Xo. ?`"T-

\U`W_[PV/]U]]l{e WPa^[U]]l1e S[X]Xablbe ]oo _^`^T X Z`X^_mS^R. WPa^[U]]^abl .[[o a^^bRUbabRcU'S 0.|-0.2|^. 1PZX\ ^Q`PW^\' mb^̂ __
[l|e a`PR]XbU[l]^bX_P eP`PZbU`]l1 ]{^`^T bPZ)ZU TRP WPa^[U]]l!U `PW`UW -̂R  `Ua]U]]l|U 11^`^Tl]. |{^ R[P>Z]^abX X S`P]c[^\Ub`X- !{Xa[U !{Ua1(^\c ^/\]^`^T]],]Y (R a RZ[}^gU]1'1'1]XXb^\ X[X a _U`Ua.b1PXRP]XU\ a^abPRc WTUal Rab`UgPb^bao RXTl{ S!^`^T. 3Pa^-`PW[Xg]l1U 
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@`:a. 15' @Pabb`UTU[U]!{U WPa^[U]1{^a.{.X a^[a;1, _`X mb^\ XW]!{U]oUbaoS [PR]l|\ ^Q`PW^_bR U[X!!],1-S;^ S.bbcQSb]U /;]'']))(P]|{o 
,] \!0`aZ||e /][o :: ::`XQ`a.>:<]^_\|0|)aZ]|\ ::b:.W_f.1',.,,(..'' {'|(( ]!');],,|e 1)] _`b{ a^e`P}bUb-1XX R ZP1{UabRU]]^S^ e1.1\1{(1U-10)|(a]!!|!! }!|1 -.;1a^[U]]^ab!1 fU[()\ 

(0!1, a.'.`]a;S^ ! . :!'(} !_b:b;bP (Ra`e]o'| a^abPRP a^[UY.') Z`b;R:,SoS)' {{US[b1mP-_l]a;S^ ;; 1D>b<]a:S^ 9_b::"fP
(]1.{)Z]'{'! * Z1b:bRPo), 1 \^`a1(1'e {| [{1Sc}1]{^-)\,1^`aZXe T[o (|1c) ^.|'_())Za]].!!.1 &1XS`:'bfSbo a^[aS] X R ]|^abU]]U]]^U RU`e]'1efU[^\4 `;1aa()[a]XU 

'S^[|f 1'{]`}1W^]b^R WPa^[U}b]l]e h{U`W[l1e _^`^To R['|}01'ao ^QiaYb WP-

]((11{0\U`1{^a'Sl}^ Xe R^ R`U\U]{1,1.`PWRXbXo 
^e[P)ZTU]]l]e S|^`^T), '!'PZ>ZU P a cRa]1X(!US{Xa_.{W Pa^'hU]]0a'1'1{ [RoWl [bbb^;b^S^-dPf{,1P"11l]^S^ ab`^a]Xo _"fU1]ab^{1U{-{^Rl}e ^b.]b0-_0
S'{cQb{] a ] 0- 1 .''b. ]U`PR1{^ T^ -5 [1a` ]^U W;.a^[a}'1 )!.|]]|]|! X WPa^[U]]^abX_ `a)a[U)|(]4RPU'Sao'] P1]`X\U`, _0 _[^11{PTX R _U_]^ab!1@Pa{1`UTU[U]XU 
_() S[cQ|1}]a \^e(ab (;|'{)aZ^,1 Ql;bl aUTX_bUS1bPb{1|^]]lb\ ].{ ^Qca[^R[U]^ ca.'|()_ ]XW\,1U}{1{^abX aURU`]lSe, _`XQ`U>!(]l!e UU [107]. /][o `P;?^]^R
R'{o\,!X 0Q`PW^R2]]Xo. bPZXU S]{U WPa^[U]_ e;]})P1('|'U`]0 Q^[UUb ^] Z^^Q[^\^g]l|e 1{ Q^[UUW Pa^_`PW`aWl1, `Pa_`UT!._U]XU `Pa_`^ab`P]U]XU 
]^abX ̂ T]^`^T{{^ ],1[X XW\U]oUbao S!^ a[0o\, ^Qca[^R[Ub{^ S`c]b^R' }RU'bbXgU]XUW Pa^[U]]^abX] PQ[!^TPU'Sao [b^ _,{U`U'b1(]|1{{l]e ca]b^Rb.bo_
\X ^Q`PW^RP]Xo WPa^[U]}{l]e \U`W[1'be _0`^T, _`UT[P1SPU1.ao ].{W1,}- ^b X _^ bUgU]Xb^ P[[}^Rb,1o RR^`e 3P_PT-T]|'b `ca[P `UZX `UZ 'c:'|P[U]Xo RPb'l (_U`R{{g|{^S^) `PW`UWP\'b ca'S|0R]^_a[^Xab^S^ bX_P. D]S.{" ZPb< ]0S^ o\4P[P. 1PZ, R ]P_`PR[a]XX ^b R]]U`e _^ bagU]X1^ a1'U!1U]lcablo 

{' h`PRX[^' ^b[11 Z]bao P X Q^[l1]bU!] RU['{gX]^Y W3a^[U] ] ^ab_. 1]()'|'0]\'{c .]:1{:^[a}]Xo P[[}^R1{o a]}1)1(PUbao, P bX{1 WPa^[U]],{'1 XWl,!U]'!Ubao a e[^`}{T"!|]'^ R (!{P./]^e(U]]^S^) `PW`UWPe b{'1S[P `Paa^[U]]^S^ ]|1Q[10T{PU.|'ao { ) ] ] S^ -ac[ldPb]l{Y ] P e[^`1{T]^ X {'|,1T`^ZP`Q^]:1b]l1,1.
WPaa)[U]]^a'|',.b cRU[]'1!]U]XU a S]bcQX]^]?' b<0b^`^U 0Qca[()b][aS{^' RU`^- 1]Pa^[U]]l;U \U`W[l1U _^`^T1'1 _`^ab`P1]a'Sb]U1-]] â RoWP]l{ a WP-

o1']^' S|`^]1ae^To|1{X\ _^a[U WPa()[U]]l|e \11U1)W.]|l|ed^`\b.b`^RP]1,1o a{1.|}a1b]l]!\111.{ ^e._P)ZTab{}{b,]\{1,1b b^`^]1P\{X X Z`X^_mSPhb!{.} ab':::b^R;bU]a_)
|!^`^T RU`e]Ub'() S^`1'1W01{bP `Paa^[U]}.''U\ R |!.;a'|'() _`^1{UaaP 11U`UT0RP]XU \!{_`UWc[lb;]bU Rab`Ub]P1^|]{UUa'1 [UTo]l1e h][X`0R' [ST{S{a'S1,]e
S`:|fX]'{ a^[aY 1{ Rl|[1^aP Xe R aUW0}S]^bP[l1Y a[^Y. @P1W`UW,b ^- 11']!-)W[l|e ca[^'' S`c]bP X {{Pe^ToiXeao R a)e[P)1(TUSb]^}'{ a^ab(}o-c[!Pabb(^R a[^!1ab^S0 1]|{_P eP`PZbU`]l1 Q^[UU \^[^Tl1e _^WT]US![UYa1,^f^-T[o ![ : {;] WP}a^[U!{]l!e _`^a[^UR. _^aZ^[],Zc _U`Ue^TW Pa^[Ub'][1{)|e  \,1U`W-

]^Rl1e X S^.]b^1{U]0Rl]e ̂ b[^)ZU]XY (`Xa. 15). (ZPZ _^`^T 1( ^e[P)|(TU]]l|\ S{`^Xae^TXb_ ̂ abUb{U}{]^ _^ 1'U\_U-"fl!e 1^[UU ^b[^)ZU}|Xo T`UR]XU Rl1a^Z,1e _,10`aZXe bU``Pa, STU Q|'[^ bPZ ,{ R |{`^ab`P]abRU), b^ !1e R^QjUTX]Xb{, `P'Sc`U' fU[Ua^^Q`PW]^ R`Ul1U]X T^abPb^!{S{^ T[o ^b['{1bP'|}^.|.ao (]]{{.]|b `Paa^[U]Xo, `Pa_`0ab`P]U- b'{_ WPa^[U]]l1e Z`X^SU]]l|e S`c]b^R.
]}1Ul'{ (`b{a. bXS|P `PW`UW^!] 16)' `Paa^.]1U]]^S^ ?^e`P]U]XU {1`}1 Wb]P- 1(`bb^SbmSX ̂Ql1.1]^ _`1,1c`^gU]l{ Z a[^o\ R^T^1|`^]XfPU\lbe
![ X1'U'fl]^Y T[bddU`U]fXPf],1X _^ S[cQ1{]U b]l1 a^ {(^ !.0 /{0abPb^!b]^ WP_ 1'`c]SS^R 1,{ 1( Xe Z^]bPZbP1\,1 a R^T^c_^`P\X. ZPZ _`Pb}X[^' 0]],S ^b[11_
a^[U]]{'{ S|P[U0SU}10Rl!e 0b[0e(U]XY (`Xa. 17 1]Pnbao P) ^Qjoa]oU1.ao, {!0-R]4_ }{URl1/]U`)ZP]]^abl10 R RU`e]Xe S^`XW^]bPe[.1 ^ a`P:R]U]111^ a

(, ^\,1c' Qa[[ lbh TX1\{ X_b ]P P.b1l ]l] \ a^TU`)b(;1]11U^.{ a^[ U}1. }'{{.)1]aZ0!] R^T^b?R  1-{1.be ]PQ[}^TPUbao b1^1]l111{U]]^U a^TU`e{P]bPU ?1, Y3
]PZX\ ^Q`PW^\, WPa^[U]XU' e^1'o X 0||`UTU[oU1.a'1 {| _ _^]X)ZU]]^U ca[^R|'{o_'bX hP, gb^ aRoWP] â  Z`b'1^SU]]^Y \abP\{0`dXWPb1XUY- 

1,1 ]1`^\U`3P]Xo d^`\bb`^RP]Xo S`c]'1.^R, ]U oR['{Ubao R _^[S{0Y h1U- b1(}S}^R^S^ (`X^_mSX S1^RaU\Uab] â RoWP]b,{a  S1`[1-[294]. `PabR^`P |b^ab^o]]^Y eP`PZb^`bbab'XZ^Y `U _:U`W[^Y b^[h{X. 3 \)|]a)Z]^-_'{^`aZ]{_,1X `UWc[lbPbU ^b[^eUS1Xo\X X _`Xc`^{{U]l1 Z [1.{]WP\ X b1`^a[^-
\XS`P11XX a^[UY R \U`W[l1e S`c]bPe _`^Xae^T{bb c)ZU XW\U]U]XU ob:'b a0- ^Q^SPiU]]l{e ^`SP]X!1UaZX\X RUiUabRP\X ^aPTb<^R [265].
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?cbfUabRcUb 1 ^b1`UTU[U]]^U a^^b]0][Ub'{XU -4 \ WPa^[U]]^abX 4-7 \ X .'1lT!,1-7-10 \ 10-15 \R 1']'{'^abX R WPa^[U]]lbe \U`W[l{e _^`^TPe' 1 hb]^S^[ab]U]\'{U`W[l1e[[cQX_P

1{0`aZ{'1e b^[]{{Pe WPa0[U]]^a'Sl' ZPZ _`PRX[^, a _^_c]]U[`1g11R|1Ubao @Xa, 17. @Pa_`UTU[U]XU WPa^[U]]^ab}' _^ S[cQX]U 1]lS1_U]1,1U_,1 ac_,1[{P`]^S^ R[PS^a^TU`)<P]b'1o, ]b^ ^Qca[^R.]bU]^ aUTb.1-0 ^b[^>ZUbbX;] T[o h1^`aZ|'|e - ,'P'"'.U'''','* ([':@) [PW^RaZ^S^ _-RP; 1 ,''SUSb'SPfXUY .1;bo R a^[U]],{e _,{^`aZ!{e Sb S:`XQ`U>Z]l1e R^TPe, 21 _^ ̀ ?[3`UWc,\^`aZXe X S['{f|{P[l]^-]\'|^}-)aZXe a`UT]Ubb[ab?ab^1{U]^!}l|e (URU`]a:Sa: ]P^Q^`^b, a^?c_4; !{hbP- WPa^[U]]^abl, ZPZ b1`PRX[^, a]he<PUba'1 a cRU[],1({U]1{U\[P (/), !_{U]b`P[l]^S() X 1D>Z]^S^ 9\P[P (2). 1-lbTP]P (3), [PW^RaZ^S'^ R "]}lT!{ab^abX __RP (4)' [11b^SU]Ub1,1!{Ua|{Xe DQ- `PW[Xg]lbe bX_Pe S`c]b^R (`bba. 13aZ^-1'1c`^RaZ^S^ .,1U)ZTc`U11!'o * (5); 3 T'" X _`XQ`a)Z]^-h1^1]aZ'1e Sb 1!^WT]U_ 19), b:'^, 1|^-R!{T{,{^'^\c, aRoWP] 1̂ (PZ a ''`..''e ca-f^R''',"',, d'`',"`1*^",,SS[US::a';.^b1U]^Rlbe (@|,) 1^^^W]:1gU]X'!Z `XRlbe, ZPZ ]P 6) S^`{,bW^]b^R "b})TXa'1'l|e X |]lbbUa]U]SbU_f (]U a^[UY a[cbPb?]0 _[Pab^-
!1},|U [lTl1 X]^STP _^TabX[P1^bao b{Ua1{P]l1\X S^`XW^]bP\X a Z`!{^-

b'^[bS1 WPa^'b1U]]l]e ,[[o \U`W[l{e S;mSP\X), b]^`0T eP`P1(bU`]^ bPZ X gU`U/{^|]P- 1]^a[UTc}^{11X\ _^TWU\]l1e bUZabc-`Pa1]`Ua]U]].1U\ ]XU a[^UR a WPa0[U]]^abl}^' `PW]^Y R Q^[lb_UY .'"'Y"' 1;^^Q`PWcb^h{X[el T^R. _0a[UT]U\c _`^{1Uaac R [XbU`P,Sc`U ]U cTU-]^U "'`'*.'"`_T[o `P:]`UW^R (_U`RSb]]^S^) ca[^R]^-a[^Xab^S^ ['{Ubao b,bSbP. 3P,ba^[U]- T^[)Z]^S^ R1{X\,1P]Xo. YU>ZTc bU\ ]P _`X\{U`U \^`aZ11e]^abl aX[l]UU RaUS^ XW\U]oUbao 1{P ]blT^R \^`aZ^Y [PYTU' R ]1PSc]P]e {.{ ]P TPR]^ gb^ ̂ ]X _^TRU`SP[^bao cabPlb^R[U]^ [3091, Qlbab.`a;_[c\U[Z^R^TlU [7^a[UT]oo |294). WPZ^]^_?U`]^abl _`^oR [oUbao ]PZ, a@. `;1a_`Ua]U]Xb^' _^ X \4P[l\S`U]P T[o T;1]]1)1\ a^[Ub{^abl[230], 0\TU`\X]aZ^S^ [{^`aZ^S^ `PY^]P. [lTP R |[^[o`]^\ QPaaUY]U' S^"||lZ^ WPS ^T 1'1W\1U}boU.Sao R
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a`a/\]U|? gPabX [U}(ob{^S^ _^Z`^RP _`XQ[XWXbU[l]^ ̂ b 7 3 Sb`^-T^ a[^VU]]l1\X \]^S^[Ub]U\U`W[l1\X 11^`^TP\X' 9b'(211b{14' `PWRXbl{_,1!1[[U.
'[Pb<XU^e[P)ZTU]]l1e }{X)ZU 0' ? _^`^T a Z`X^b]mSP\`b. 3Pa^[U]]<mabl )|1]!!abZX a]XVPUbao R [lT{,1abl1e .^`XW^]bPe' _U`UZ`l1RP_ Rab`UgP}^bao ]P _^QU`U)(lU 1^[RPSbaZ^Y, |[PeP ]gUaZ^Yb,{!a'S|(X c! ]^[b]Xe WP[U)<'{ _[Pab^Rl|e [lT^1], Z^b^`l}U eP`P1(bU`]l{ T['] `USX^- X 11U.[^`aZ^Y ScQ, P bP{<)<U R X ]XW^RloeTU'|lbPe {;.bb:'bSbcTl;`ab<^Y ]^R WPa^[U]]l1e `Pa_`^ab`P]U]'{'{ \U`W[l1e b1^`^T. |1`X mb^\ T[o ]U`cbP, 9U`]P:b, \4^`Ub^,! (P`^bPXeP.1 U`^ob]^] P[X]XU bP-WPa^[U]]l1e `a-]Z ^e[P>1(TU]]lbe _^`^T acQP:<RP[b,]^S^ bb.1]1P R 1 Pb]];P`Pf- _`PRfP ^gU]l ^S`P]X\{U]]l1e ]P aP\^\Z_e cgPabZ^R' `PW\U`^R' Z^Y ScQU ^Q`Pb]Po * WPZ^]^h1U`]^a1.l cabP]^R.]1U]P a]],|e(U]11U WPa^- (P]X] !{Paboe _-^RP X R _`XcablURl]e 1U[XZPo XaaRU`U `UZ [U]] ^abX _`X }{l1_U]XX R[.1){] ^abX cl{U 4 |29 |.

!1;[/]XSP.RU`e]UY |{[o TUaobX-, TRPT1{Pbb,1_'{ab'`^R^Yb ̂ [1111{ W:]a^[U|]]l1e ^ WPa^[U]1,1X \]^S^[Ub]U\U`W[l]e _^`^TR  mb^hb |{P]]lbU `PY-S`c]b^R eP`Pb<bU`S1^ [XQ^ ̀ PR]^\U`]^U WPa^[U]]^-`Pa1]`UTU[a]'1U 1}`PZbX(1UaZX ̂ bacbabRc1^b.! 1P\X Qlb[X _^[c]U]l1 bPZXU aRUTU-01{a abX (X[X a[^)Z]^U, a _U`Ua[PXRP]XU\), [XQ^ UU ]1^a1.U_U]]^U cRa[X- (?X]l;<X] [|,1111l _^QU`U>Zlo [PY_cTlb`aZ^Y ScQlb !^a) X]!'|o [{U]XU T[o a S[cQX]^Y. 1 `PW`UWPe ca[^R]^_a[^'1ab^S^ ?P`U_bQ^Y-9eP.1 {`^\U b^S^,1 1`X XWl1aZP]1,1oe _U.{^`-QPaaUY]P ̀ . '',,' \U`]^U '"`'",'-WPa^[U]]^abX `PaS{`UTU[U]XU ;b^ S[cQX]U aUTX- (|1'^]P _[^_{PTZU _^a. |]X^b:U`]lbb !1,{||14]Udb!1 caW'P]^R[U]^, \U]bP]{X^]]l]\' '{R[oUbao aRoWP]]l1\ a .]bXb^[^SXgUaZX\11 ̂ a^QU]]^abo\X, X\U}^'S abU_U]l WPa^[U]]^abX'R  a`UT]U\,1 ^b(^[^S`c]{bl1 `PW[X[!lbc}^ X[X ^Qca[^R[U]^ _`^\U`WP]1,1o ̂ b[^)ZU]SbY. ca[^R],1o\X D]X, ZPZ
\ %, S[cQX]^S?.a 0. cRU[XgXRP}^ic!^ao _`PRX[^, ^b[X1{P}^bao X Q^[l:hUY abU_U]lb^ WPa^[U]S1^a.S1'{' _0.S^\c 8 \lbaP ?bb]lZX] !^a aZRP)(X]P\1{ b1`X 1{Wl]aZ!1]X'1e{!b^ `PY^]U R RlbTU[U]]^S^ `PW`UWPe b1.1_P `:]aa^[U]]^S^ WPa^-cRU[1.11|U]XU ^QjUZb'^RW Pa^[U1{]l1U\ U`W[l1U S`c]bl1 Qlb[bb Rab`U.bU-`PW.[1X1b]l1e [U]]^abX a S[cQX]^Y ^Qca[^R[U]^ RU`e]US^ S^`XW^]-`Paa^[U}bXU\ ]P\X S[^RaU\Uab]^.3 Pa^[U]]^abl a S[cQX]^S! X]l! cRU[X!1].1RP[Pal bP R \XS`PfXX a^"bbUS} `UWc[lbPbU X he Rl]}{^a^\ R aUW^]]^bP[lbY ^Z^[ 0̂ .2 7^ ]P S[cQXlbU 8 \.T()abXSP[P a[^Y. @PW`UWl1 bX_P ca[^]]]^-a[^{,bab^S^ eP`P1(bU`S|l1 RU`e]U-T[o |{^aU[^Z0 \TU`\P ]Pe^TXbao ]P X Rb^`^Y\ ̂ `aZXe bU`-_U`R^Y gUbRU`bX!}]l1e X S^[^fU]^Rlbe ^b[^>b<U]XY. 1^[UU ^b'1^-T`UR]XU Rl]a^b^Y, a^^bRUbabRU]] 3̂, -]0 X 15-25 \. \4]^S^[Ub]U_{U`W-`PaPe )ZU]Xo ^b[1{!1P}^bao Q^[lb[X\ `Pa_`^a'S`P]U]XU\ `PW`UW^R `Paa^- [l!U _^`0Tl1 _`UTabPR[U]l1 aU`^-S^[cQlb\X acS[X]ZP\{X a Q^[lb_^Y'[PZX\ [U]]^S^ bX_P. ^Q`PW^\, R UabUabRU]]l1e _`^Xae^-ca[^RXoe (R _`}'1\.,!Ual}^ ^`SP]XgUaZ^S \̂P bU`XP1[P, a \PaabTR]^Y RU`e]UY ]:ba-S|^abU_U]]^U TXb Z`^R[X hbU`W[^Y `Paa^[U]XU b0[iX 'Sb,b - `Pa_`UTU_ a[^Xab^-aUbgPb^YX  a[^Xab^Y Z`b{^SU]]l1\X bUZabc`P-`PW`UWP), [U]XU WPa^[U]]^abX XW\U]oUbao R^ R`U\U]{.{. (PZ _*;P. _`PR{4[^, WPa^[U]XUa cS[].1]Z^R 1,{W\U]oUbaoR  _`UTU[Pe ̂ b|1U`Ue^T ̂ b WPa^[U]]l1e \U`W[l1e Z ^e"|1P)ZTU]]l}\ oR[oUbao |1^- (). (_^ ! \.5^/^ [`Pb<bX!1UaZX R0 RaUe a[c1]Poe Qc`U]Xo Q^-T^ TP]]lb\ abU_U]]lb\, ^]X gU`UTc}^bao R gb^ aR'{TUbU[labRcU1.^ `PW`UWPe, fU- [UU 100 S[cQX]^Y. !PXQ^[UU gPab^aZRP>ZX]), a cRU[X11XRPoal [Ua^^Q`PW]^abbb ^QjUT1XS1U]{.1'1 1.{e R ̂ TX] bX_ "WPaa)[U"''"'" *`,''.""- Ra'S`UgP}^iXUao b< a^-W]P!1U]'1o 0.3-0.8|^. ?^abPRa ^[UY Q[bTW^Z - ]l1e S`c]b^R'' (3([).

a'_'PR} a^[UY \^`aZ^[b R^Tl!.

4.3. @0a_@^ab@0]1]X] |[^[c^ab`^RP 5|\P[ X 1PW^RaZXY30a^[R]]l|e
\1@3[1!e _^@^T \^@aZ^S^ S1]13Xa0 !{P ^a]^RU 4 Sb`^Q[ .}}4. XP]P[XWP Q^[UU blba. !cQb,bZ^R 

[{.1. }}4RP]^RP _^ab`^X[,1 _,1U`W[l]e S`c]-ZP`bc WPa^[U]]^ab11 [1^QU`U>ZlU [133] 1P`USSfURP (}S^`a;<S[_} \^`o X _0[c^ab`0R
b^R 3PbbPT]^Y ?XQX`X. |{^ Xe ^Q[Pa'Sl b1^RaU\Uab]^S^ T2]]]l1\, `Pa-(RUTU]Xo ̂  WPa^[U]]|,be `Pa_`^ab`P]U]XX }{U`W[l1e _`^a'S`P]U]Xo S`c]b^R ]P WPa^.b1U]]l1e }{U`W[l1e S`c]b^R X Z`X^_mS^R `Pa_^[P-

1R`^_UYaZ^\ ?URU`U ^S`P]X!bU]lb. !{UbRU`_[{^aZ^[lZc SPUbao \^`aZXU aURU`]UU 1_X`^bl1 _^a. !^RlbY |[^`'S ]P 1 mb^\ -1\P[U. `PY-bXg]l]U ^b[^)<U]Xo R \]^S^[Ub]U\U`W[^\ 11Pabla^ab^o]}1X 0]U ]P 1(^[laZ^\ \U`W'{l1U _^`^Tl1 WPa^[U]l1 ]P Ra}^ S[cQX]c. 1U`e]oo 
_^[c^ab`^RU _`P1('|'XgUaZX ̂ bacbabRcb^b' R^W\{^)Z]^abl 1(`X^SU]]^Y WPa^[U]Xo (a^QabRU]]^ b^[h{X h1U`W[l1U _^`^Tl1, \^i]^abl
\U`W[l1e b^[i bP\ ]URU[XZP. \4]^S^[Ub]U\U`W[l1U !|U},1 1-50*250 WPa^[U]]l{U \) a^TU`>ZXb a^[1.1 R Z^[XgUabRU\ U]l1_U\, `PR]^RUa-b1^`^Tl] \^`aZ^S^ SU]UWXaP eP`PZbU`]lb 1{P]Sb]aZ^-1X\P]aZ^- f?1o T[o a bU\_U`Pbc`^Y Z^]fU]b`PfXo. 111X`^Z^ Z`X^_mSXa `PWR1.{bl1 S^ X \4P[^-1^[lb[UWU\U[laZ^S^ Q^[UU `USX^]P. Rl[a^Z^Y Z^]fU]b`PfXUY a^[UY. @hZU ]Pe^TXbao ̂ e[P>ZTU]-

1 [XbU`Pbc`U .1'U`-[78] gb^ ]P ]XWZ'1e c_^\X]PU'ao' _.1^`aZS'e ]P'{ ]11e<U ]^ ]U b^[iP 0' a, a^TU`>ZPiPo [lTP \^i]^abl!^
Sb \^`aZ^Y [PYTU `PaPe _^QU`Ue<lo 1P`U]:1UR:b \^`o }bP`o/1} 100-200 a \.c.bP_
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1De<]UU h]X`^bl1 R RU`e|.|U\ cZPWP]]^Y S^`1.1W^]bU * `Pa_`0a.|'`P- ^b[^e(U]Xo bb^Y\lb, b^`do]XZX X _`XQ`U)Z]^_\^`-Sa]UbXgUaZXU ]U]l] a[PQ^WPa^[U]]l1a (bUbRU`.1.X!b]l{UX ]UW[}a^[U]]l]U \^`aZXU ^b[^)ZU]Xo. ?^R`U\U]]lbU aX]SU]U1'b{gUaZXU \^`a1(XU \U`W_aZb1a _^`^Tl1, gb^ ]-.14. X !{.1. YRP]^RP [cQXZ^R ^^'oa,,-.. *..[:WW1 _^`^Tl{ ]PZP_[XR?}}^bao X ]1`^\U`WP!^bR  \U[b{Xe [PSc}bPe 1,1 R._l|a "Q^[l1hX\ ^_`UaS{U]XU\ QPaaUY]P ̂ aPTZ0]PZ^_[U]Xo, bPZ X X]bU]- W^]U.] P Z`^\{<U _`X_PYlb^S^ [lTP R abQ-d^`lbX`cb^111US^ao 1WZ^Y aXR]l1\ R^WTUYabRXU\ _`^fUaa^R X]dS:[lb`PfXX X S{U`-`Paa^[U]Xo P bPZe<U _`UX\ciUabRU]]^ R acQPm`P[l]lbeP](RP._l]lbe ca[^RXoe, R^]PgP[l]^ \U]UU WPa^[U]]l1e ^b[^>ZU]XY _`X Xe ^bbP|,1RP]XX R ]P ]UWPb^_[oU\^Y gPabX b1[o)ZP X _`X[XR]^Y W^]l[. 1[P-ca[^RXoe '|'U_[l1U m_^eX _[UYab^fU]P X S^[^fU]P X _^a[Ufc}^iU\ _`^\U`WP- ]PZ^_[U]Xo aX]SU]UbXgUaZXe ̂ b[^o<U]XY S^_`Xob]l1 T[o TU[lbl|b_bXX''. !X>ZU[U>ZPiXU |.P[U^SU]^Rl1U Rl{a0Z^TXa_U`a]l{U S[X]l1 ^b- ^a^QU]] R̂  b`P]aS`UaaXR]lbU mbP_l{ Z^STP a^[U]l1U`PWRX.|'Xo, `aZ, [X!bP}^bao WP\Ub]l1\ WPa^[U]XU\, Z^b^`^U \^>1(U1' Ql;bl aRoWP]^ a \^`o _`^]XZP}^b RRU`e _^ bUgU]X}^, ZPZ ]P_`X\U`, ]P R^Tl1 3P-US^ Rb^`Xg]l{\ eP`PZbU`^\, P bPZ)ZU Rlba^Z^Y _[^bb_1^abl{^ X Rl{- _^QU`U>ZlU9 \P[P 50-70 Z\ 11|1T]^\ 3_`bSUbbUbX.bUaZXUT^ [73]. a^Z^Y R^T^_`^]X1{PU\^abl|^ mbXe S[X]. _^`^Tb' WP[USP!^ba  ]]^RU`e]^abXR  _'1U`W[lbU aP[U-`oTU `PY^]^R 1^[UU XWcgU]P TUbP[l]^ bU``Xb^`Xo 1^RP]U]Z^Ra|(^S^ SPW^- X ZPWP]1{URaZ^Y \^`aZXe eP1m11aZ^Y .[\P[P X [l:TP]aZ^S^`PR]1,1] Z^]-TU]aPb]^S^ \Uab^`^e(TU]Xo, _^ Z^b^`^\c TP]]l1U Qlb[X _`^- X bPZ)<U, ZPZ _`PRX[^' _^[c^ab`^RP WPa^[U]l!.[73] P]P[XWX`^RP]lb |4.[. ?b`U[UfZ^Y ,!' |W211.3TUal, *'`'*"U`]^ X ||^ Y.[. ?b`U[UfZ^Y S[obfXP[l]^-\^`aZb4U' TP]]lb_b _1^`_|32]]' RaUS^ 9hbP[P, T[o WPa^[U]]l]U S!^`^Tl] a^TU`)ZPb \^1f]l1U WP[Ue(X b,1U X _`XQ`Ue<]^-\,1^`aZXU a|( b;[ UYab^bTU]^Rl1 U ̂ aPTZX X[:1 U!^bW  P\Ub-_^TWU\]l]e [lT^R. }}4aa[UT^RP]lb R Z^.S^`l|e WbX `PW`UWl1, WP[U)ZX WPa^[U]XU S[X]Xablb'U ](:)U 0.77^, b1UaZX 0.2^/^. [[X]b{ablbU _^`^Tl!- _U`UZ`lbbl1 WPa^[U]]l]\X S[X]Xabl1\X _^`^TP\X X _^TabX[P}^bao R 6^[lb_UY abU_U]X a_^a^Q]lb a^e`P]obl aUTX\U]bPfX^]]c1^ WPa^-_UaZP\X' a^TU`)<P1]{X\X [X]Wl1 Z`X^_mS^R. !{b^ 0b<PWP[^al, a^^b]^- X _`^\U`WPS^b' _U]]]^abl ]!1ZP_[XRPo a^[X, _^mb^hbcW Pa^[U]l11[U]XU Z^]fU]b`Pf]{X R \S_mZR \PS]Xo },1 e[^`P R _[Pab^Rl]e [lTPe, a!{[l]UU _^ 1`^dX\^RP 1.1. X [168]. TP]]l1\ T`. [237], `UPZfXoR\U1fPb^_{Xe _^`^TPe X Z`X^S1mSPe a^abPR[oUb 0. 1 1_0.60, gb0 a^^b- a`UTl1 R _^`^R^\ [PSc]]^-\^`aZXe X \^`aZXe ^Q`PW^RP-`PabR^`U RUbabRcUb \^`aZ^S^ bX_P `Paa^[P\ ?e^T]^U a^^b]^h{U]|:U [49|. X^- ]bbb? XW\U]oUbao ̂ b a[PQ^ZXa[^Y P P[[}^RXP[l]l{eT^ iU[^.b]^Y, ]^R c R _^`^Rlbe WPa^[U]]lbe \U`W[l{e `PabR^`Pe S`c]b^R' _[Pab^_ ^]P _`UX\ciUabRU]]^ ZXa[Po. 1 {,\P[P eP`PZbU`]^fU[^\ T[o Rl1e [lT^R X Z`X^_mS^R aR1{TUbU[labRcUb ̂ Q Xe SU]UbX.bUaZ^Y aRo- a^TU`e(P]Xo a^[U`] R \U`W[l1e _^`^TPe a }^SP ]P aURU`11b^ cRa[],!gU]XU WX, _^ T^ZPWl1RPUb' \]U]X}^ X.T. ?b`U[Ub1Z^Y, R^W__^>Z]^abl _^[c^ab`^RP R a`UT]U\ ^b _`^b{U]bP \*\.5a/^.TUaoblbe T^[UY f^ ^Q`PW^RP]Xo _[Pab^Rl{e [lT^R WPa gUb \^`aZ^Y R^Tlb, a^TU`e(P*
||`b.b Z^]bPZbUa  _[Pab^Rl{\X [lTP\X ]PQ[S^TPUbao WP_bb1UYao ]P c\U]l:b1U]XU mbP_Pe `P]]Xe R _`0\U`WPn11{Xe TXPSU]UWP ^aPTZPe. 3b^ a^.]bU]]^abX R Rl1b_U[U)b<PiU\ a[^U \U`W[^S}_ ^`^Tl1. ? ab^-T`cS^Y _^TbRU`VTPUb Rl1ab<PWP]]lbY Rl]R^T [.}4. cgbXU- `P]UU [cQXb<^RP XWRUab]l{ a[cgPX' |(^SfP S1[Pab^Rl1U [lfl{ _^Tab'{[P}^bao _U_`^]l]' |1P bU``Xb^`XX |129). 1^RP]U]Z^,.*1.' [(\4 Y^`a.'"'!'`'T",
a!b;}]l]\X S^`'{W^]bP\`1 a Z`X^_mSP}4X, ]P_`X\U`' R ?U-9eX,Z`X^SU]]^S:| T^[X]U b^[|fX WPa^[U]l{ ]P Ra}^ S[cQX]c 3^^ \ X ]X)ZU,T' - ]P _`PR^QU`U)1(lU !PTcY-9eX 1{ R \UabPe. DQjoa]obb^b mb^_`X!.U\ T`cSXe RU`e]oo gPabl b^[11{X \^{f]^ablS^ ] 700-200 _b ]Pe^TSb,Sao R !!`^fUaaP\X ^bVPb}1o a^[UY _`X _`^\U`WP}{b,1XX  ^_`Ua]U]XU\ ]1[P-\U`W[^\ a^ab^o]XX, P ]X>Z]oo \^i]^abl1^ 90*1 10 \ R ^e[Pe(TU]-
ab^Rl1e [lT^R _`X XW\{U]U]XX bU\_U`P,1.c`]^S^ X R[{{o]XU\]^\ a^ab^o]XX `U)ZX\P 0b[^>b<U]Xo [168]. \^`aZ^S^, P[[S^RXP[l]^_\^`-
1]^T`ca[^Rlbe bP[XZ^R.a1(^S^' P[[Z)RXP[l]0S^' ^WU`]^S^ bb a^[Xd[nZfX^]]^-/{U[!^RXP./1l-

]^S^ SU]UWXaP WPa^[U]lb R abU_U]X, ̂ ]P Z^[UQ[Ubao `PW]^Y R ]1`U-
(^abPR ^b 0.03 0`ZbX]UaZ^U _^QU`U>ZlU 1^ab^g]^Y TU[Pe 2.1a/^' ?XQX`X X 9cZ^b:<Pbf^ R^T]^`PabR^`X\l1e a^:bUY a^e`P]o_

Ubao _`XQ[XWXbU[l]^ _^ab^o]]lb\ X eP`PZbU`XWcUbao bb`U^Q[PTP- 1 _`UTU[Pe ?URU`^-?XQX`aZ^Y ]XW\U]]^abX' RT^[l _^QU`U-]XU\ e[^`Xab^S^ ]Pb`Xo X a[PQ^h1U[^bbb^Y >b<lob ,"'-`UPb<fXUY 9b<cbXX X 9cZ^baZ^S^ _^[c^ab`^RP, ]P 0]:bTlb`aZ^Y ]XW\U]-boVUZ' \4^`aZXU "^T",'" _[UYab^fU]^Rl1U ^b[^eU]Xo, _^TRU`S11]XUao Rl1_ ]{)abX \U`W[lbU WPa^[U]]b>1U _^`^Tl] _`Xc`^gU]l] R ^a]^R]^\ Z1fU[P!]XRP]X[^, a^TU`e<Pb ]UQ^[lb_^U Z^[XgUabR^ a^[UY. l1^`aZX\ _[UYab^b1U]^Rlb\ X S^[^fU]^Rl1\ ^b[^>ZU]Xo\ [133].3Pa^[U]]lb\X R 3P_PT]^Y ?XQX`X ob][o}^bao ZPZ m_XSU]Ub].1b{U- 1 RU`e]U\ 50-\Ub`^R^\ S^`XW^]bU WPa^[U]]l1U S`c]1'l! `Pa_`^_aZXU' bPZ X aX]SU]UbX1{UaZXU (Pb< \U`W[l1U 1]^`^Tl]. XWRUab]^ a1'`P]U]l1 ]U [78], _^RaU\Uab]^ X gU`UTc}^baoa  ]UWPa^[U]]lb\X.aX]SU]UbXgUaZXU \U`W[lbU _^`^Tl{ _bX`^Z^ aU- |1^ `Pa_`^ab`P]U]l1 0.1. 1RaUURP \^`aZXU ]^RUYbbbbbU ̂b[^)ZU]XoTP]]l]\ [135], _ RU`]UU [1^[o`]^S^ ]<`cSP, !! STU ̂ ]X XWQUe{P[X _`^bP],{RP]Xo R _U`X0- 1,1\U}^b ] UYb`P[l]c}^ X[X a[PQ^iU, ^g]c}^ PZfX1^' ]1.{W_cb<^bZX `U _^bU_[U]XY, Tl1 Z`^\U b^S^ bP\ ]PZP_[XRP1^bao a^R`U\U]]l]U Zcn aX]_ U\Z^abl _^S[^|fU]Xo (T^ 16 \S-mZR] P 100 S), _`X.bU\ R a^abP-
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RU ̂ Q\U]]l1e ZPbX^]^R _`U^Q[PTPUb ZP[lfXY, ^T]P1<^' a^]{U`)ZXbao :];!b0_[U] ]l{e P[[}^RXP[l]l{e ^aPT1(Pe' 1 WPa^[U]XUaa | 1 `UWc[lbPbU X ]Pb`XY' 1(^[XgUabR^ [USZ^`PabR^`X\l1e a^[UY ̂ Ql;.b]^ ,,`",lb- RT^[l _^QU`U>b<lo ̂ 1(UP]P bb^[^a^;]R  \,1U`W-cWZ^Y @||a{1`^ab`P]U]^ b[PUb 0.27^, S[PR]l|\ ^Q`PW^\ mb Q̂ XZP`Q^]Pb ZP[lfX'1, 'S:1Z)ZUP |1^`^TPe SU]UWXaPX  a^abPRP [134].[!.]e `:}W[Xg]^S^ 
e[^`XT ]Pb`Xo. DWU`]lbU ^b[^)ZU]Xo ^b[X!1P}^bao (PSP] ]UYb`P[l]^Y 1{`XR^]^S^R^Y 0.0. [1^ !.D. X ]P ^T]^YTPS:]lb\ `U- [203]' 
PZfXUY X ]UaZ^[lZ^ \U]lh]b.{\ WPa^[U]XU\ 0.|*0.2a/^. 0[[b^RXP[l- _[^iPT^b( ]P 9cZ^bZU oR[o!^baoab`^XbU[l]l1e WPa^[U]]l]\X 11W 
]lbU ]^RUYh{XU ^b[^)ZU]Xo WPa^[U]lb (< a[PQ^ 0.10/^).111X`^Z^ (WPa^[U]]^abl _{^`aZXUa ^R`U\U]]l1U ^b[^o<U]Xo 0.2-0.5^/^),`Pa- ZPZ 
_`^ab`P]U]l] WPa^[U]]l1U \U`W[l]U _^`^Tl1 R PZRPb^`XX \{^`o. X m[}^RXP[l]l1U ^Q`PW^RP]Xoa, ̂ ab^oiXU XW S`c]_1.]1( iUQ]Xab^S^ '1PZ, R \U[Z^R^T]^Y (.1cZ^:'aZ^U [PSc]U @l;;bX[leX] \,11.]U`P- R X3 acS[X]Z^1\,b WP_^[]XbU[U,X [X acS[X]ZP a^ bfUQ]U\ X a b'1 T`Ua-"''`"; [''1WPfXo \U`W[l{e _^`^T \{^i]^abl}^ 22 lb bbW\U]'1Ubao ̂ b 5 ] a^ a`UT]X\ WPa^[U]XU\ 0'3|^.3Pa^[U]]l{\X oR[o!^bao bPZ)ZUT^ Ra;S], 
151 S/ZS, _`|'1gU\ R a^abPRU a^[UY PbQa^[b^b]^ _`U^Q[PTPUb e[^`{,1T ^b[^>ZU]1,1o _[UYab^fU]P X S^[^-/1a"f1^RXP[l]^_a^[Xd[b^ZfX^]]l1U ]Pb`Xo R 1^ab^g]^-?XQX`aZ^\ [149]. \^`U' b{0 }|.0. )(X- (WPa^[U]]^abl TP]]l{_.{ 0.2-0.5|^), _`UTabPR[U]]l1U acS[X]ZP\X a b1a]Pb T`Ua-
SP`URP' WP[USP1^b \Paa}1Rl1 RU`^ob]^' WPa^[U]]l{e`U[XZb^Rl1e' X bfUQ]U\. _`^Xae^TX[^ _`X _^T]obXXD]URbbT]^' WPa0[U]XU R^b? 
\]^S^[Ub]U\U`W[l1e _^`^T Re^TP R 3QU[oeaZcb^ ScQc' R _`^.}{X-c \^`o.c`^R]o 
RPe .]1P_bURP, ,[\Sbb`Xo 3bU`bbZP], ?P]]XZ^RP, aURU`]UU ̂ a1.`^R^R

(^bU[l]XZ^RP X 3U\[X 1c]SU. ?^R`U\U]]l]U \]^S^[Ub]U\U`W[l1U 0`ZbXXUaZ^U_ ^QU`U>ZlU ?URU`]^Y0 \U`XZX
_^`^Tl1, bPZ)ZU, _^-RXTX\^_,1c, WPa^[U]]l1U' _`^boSXRPZ)bao RT0[l
RaUS^ QU`USP 3Pa^[U]XU \]^S^[Ub]U\U`W[l1e _^`^T 0\U`XZX'0ZcbXbb ?URU`]^Y X WP_PT]^Y gPabX 9cZ^bZX, ̂ ZPY\[ob^b ̂ ab-

1^[lb_^`] .]1oe^RaZXY' b<PZ X 0`Zb1{gUaZ^S _̂ ̂ QU`Ue<lo[ 1R`PWXX,̂ _`UTU[oUbaoS U^[^SX-WP[USPb^b `^R RQ[XWX QU`USP ̂ ab`^R^R YP-
[lbY |oe^RaZXY, 1{^bU[l]lbY' gUaZ^Y Xab^`XUY 1^[lb_X]abR^ ^aPTZ^R,P ZZc\c[X`^RPR-3U\[o 1c]SU, !^RPo ?XQX`l. 1 `USX^]P. QU`U-
S^R^Y W^]U 1^ab^]]^-[bbQX`aZ^S^ 1|[},!eao ]P Z^]bX]U]bP[l]l1e 1(P]PTlb ^Z`PX]Pe X _^bU]fXP[l]^ a^-X 9c*^baZ^.' Z R0a.S^Zc

^''`"Y ^b 170' R.T. ̂ ]X a[PSP}^b a^[X, ]Pe^TXbao ]1.{)ZU ^ZUP]P X a[PSPUb Z^]bX-b^[lZ^ [PSc] TU`}ZP11{Xe R.X' T]^ ?^[^\PbX- c`^R]o |149]. 
]l1\ X 0"!. DXhbZX]l1\ ] U S1bP[l]l1U b_U[ldlb.^_XaP]^ |322) \]^S^[Ub_`Pa_`^ab`P]U]XU 
]U\U`W[l1e _^`^T R [[PQ^ 0`ZbXgUaZ^Y^b[^)ZU]Xo mabcP`Xo 0]PQP`, STU TXaS1U`a]lbU ^a]^R]Po c_[^b]U]]l1U `PY^]U `. 
gPabl a[^)ZU]P ;S`XQ`U>b<]^b? 0\U`XZX Z _[UYab^fU-P[[}^RXP[l]^-\^`aZX\X ?URU`]^Y ^b]^aobao `PW`UWP ^b[^)ZU]Xo\X a `PR]X]lb 

_11.8' bU\_U`Pbc`^Y (^b^R |1c a. 0.!. S^[^1 U]c X ]Pe^Tobao R _,{U`W[^}:1a ^ab^o]XX. D]X WP[USP}^bR a^^QSb1P[ ̂  WPa^.}1U]XX[201| 
'{ _^Y\U]]lbe ^b[^>ZU]XY (^Z^[^ _})UTU[Pe W^]l1 aURU`^-WP_PT]^S_̂  ̂QU`U>Zlo 0`ZbX]UaZ^S^`Ug]l]e 0'2-0'37^) ]P ^*a1.`^RU cWZ^Y 

1`P]SU[o' P`eX_U[PSP. \4^i]^abl _[UYab^fU]^Rl{e ^b[^>ZU]XY ^Qlbg]^ ]U
1(PZ XWRUab]^ 11`U|]l{{hP}^b _U`RPo 250 \. \4^`aZXU ̂ aPTZX,Z PZ _`PRX[^' _`X_^T]obl{ ]P]P`bQ^[UU [166]' Z`c_]Po b`P]aS`UaaXo

\^`o R mb^\ 1}1,1a^bc ]PgP[Pal R ]UaZ^[lZXe 200 \ X ]PT a^R`U\U]]l|\ _[X^1{U]_`P]]Ub{[UYab^b1U]^R^U ^b Q^[UU `USX^]U T^ c`^R]U\
R`U\o. [^`]lbU ]]^`^Tl1 _`^_Xbl{RP[Xal ^ZaP]P. _^RU`e]^abX ac[_!1 X _^-!P 0[oaZU' R !^\U _`XW]PZX ]P \^`aZ^Y R^T^Y ]P W]PgX-
bU[l]^Y bU``Xb^`1{X X S`UQU]]lbU ^T]^R`U\U]]^ ^b\U11P}^b ]UaZ^[lZ^ \^`aZXe QU-_`^\U`WP[}1 QU`US^RlbU]P al1_X ]P ^aR^Q^e<TPR-
1_Xeao _10 ^b \^`o [{^mb^\c WPa^[U]]^a1.l +24 \ !P aU-[X]XY' [U)ZPiXe ]P Rl1a^bPe ̂ b c!|PabZPe. \^>ZUb _`Xac.1'ab- `US^Rl1e T^ [354]. 
R^RPbl ]U b^[lZ^ R _`XQ`Ue<]^-\^`aZXe RU`]^\ X \^`aZXe QU`USc0 [oab<X \^`aZ1.{U ^b[^)ZU]Xo a XaZ^_PU\^Y ^b[^)ZU]Xoe dPc]^Y
b^S^ R`U\U]X' ]^ X R ^b[^eU]'1oe }]ab`UgP}^bao SU^[^S^-SU]UbX1bUaZXe Rl1a^blb 100 \ ]PT \^`o. [[`X mb^\ ̂ b}1Ub-T`cSXe T^ c`^R]U\ 
bX_^R. ;<;b b*PXQ^[UUR l1a^Z^S _̂ ^[^>ZU]Xo ^ZUP]P R bUgU]XU _^a-c`^R]o 

.1'`P]aS`UaaXX 1 ]X;Z]U\ X a`UT]U\ .b1U/{]US^ bb[UYab^fU]U bU_[^S^ \. |1`XQ-\U>Z[UT]XZ^Rlo a^abPR[oUb ̂ Z^[^ +30 WTUalQ lS[X
]UW]PgXbU[l]l]\X bb \^i]^abl \,1U`W[l{e |\49], _^`^T ]XW\U]]^abX, a[^)ZU]]l1U \^`a1(X\X ^b[^e<U]Xo\X,`U)Z]l]U cRU[XgXRP-
[Pal ^T]^R`U\U]]^ a Z^]bX]U]bP[l]l1\ ^ZPY\[ob^b !P b^>Z]^hb _^QU`Ue<lU^aPTZ^]PZ^_[U]XU\. aURU`]c}^ X WP_PT]c}^0 [oaZc. 
1 ]Pabc_XR1hc}^ WPbU\ ZP`SX]aZc}^ Xl1UUbao b`P]aS`UaaX}^ PQ`PWX^]]l1e \^`aZXe bU``Pa.\^`oc`^RU]l `oT 
Qlb[ Rl[S_U a^R`U\{U]]^S^ ]P 25-30 \, _0mb^\c gb^_^T \^`U\ ^ a^[U]^abX \U`W[l1e _^`^T aRXTUbU[labRc{^b, R]^Rl ,{P]]lbU 
Sb`^Xae^TX[^ ̂ bbPXRP]XU ]PXQ^[l1_XU WPa^[U]]l1e ^b[^)ZU]SbY' 1PddX-Z^b^`^U, W]PgU]Xo a^[U]^abX ̂ b\UgU]l1 ^ab`^RP _^-RX- T[o 

Ql:[^ bPnZU TX\^\c' R Sb^RP R`U\o X Xab<[}^_R _U`X^T 3U_f[o X ?URU`^-3P_PT]^S^ 1fXbP' WP Z[X- 1{P]PTaZ^S^ `P]]US^[^fU]^R0U T[o 
!]Ub{'{U\ \PbXgUaZ^S^ ̂_bX\c\P. |{^a[U ̂ babc_P]Xo \^`o _`^X3^|h[^ ]UZ^b^`l{e _^`^T R \4PZZU]WX1|`0- ?^[U]^abl TU[lbU `PY^]^R. 

\U`3P]XU ^b[^>b<U]XY a W]PgXbU[l]^ WPa^[U]Xo R \^`aZXe ]X>ZU, gU\{ R^Tlb. _^-d^`\X`^RP]XU\ X a^[U]^abl \^`aZ^Y 3Pa^[U]^abl `P-
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a R[PV]^abX' gb^ WPZ^]^\U`]0 XW- b1@@X7'^@XX4.4. @0Y^] X@^R0]XR , `^[{ c\U]l_|PUbao cRU[XgU]XU\ 
!1Pabl WPR l1bUa]U]Xo a^[UY _`X _`^\U`WP]XX. 1^[lbhPo ^Q`PWf^R 3 1] ]l|e1]Xo 0a^[ @0a_@^ab@0] 

WPa^[U]]l|e \U`W[l1e |]^`^T Qlb[P _^[cgU]P a S[cQX]l; Rlbh;U \^@aZXe_ ^@^T
20-W0\ , gb^ aRoWP]^,_ ^_RXTX\^\c' ZPZ a Q^[UU ^Qa[U- ^.|R@\[l[e _^11@R,VlR0@ZbXgRaZ^\ ]0 TUbP[l]l1\ 

RU`e]US^ _^`^T' bPZ X a a[^o T^RP]}1U\ TUaobX\Ub`^R^S^ c\U]l11{U-
0`ZbX]Uab<^S^_ ^QU`U)Zlo _`^R^-bU``Xb^`XX @PY^]X`^RP]XU ]XU\ _`^]XZ]^RU]Xo a^[UY S[cQX]c.R 

\U`W[l1e_^ WPa^[U]X}^ ]P ^a]^RP]XX ){'`^RU]l _{^`o R^ R`U\o 1XaZ^]aX]aZ^S 0̂ [UTU]U]Xo, S|^-R1,1TX- TP]]l1e dPZbX]UaZXe T{'{[^al 
!.1. YRP]^R^YX a^Q`P]]lbe R [.|4. ^a]^R]^\ _'{^\c, Qlb[ Q[XW^ZZ  a^R`U\U]]^\c. 0 R Q^[UU m_0eX _0`^T' [cQXZ^Rl1\ `P}{]|1U 

(|418] b^S^,X a_^[lW^-R 1(P]PTU. 1(`^\U R @^aaXXX  3. {XR^] (]!000[Ub) (T^ \^`o Qlb[ W]P.bXbU[1,]^ Rl1]']U +79 \ R }}4b<- [134] c`^RU]l 
(P\QU`[U]T _^T {4.0. [^[lQU`SP,0S`^Z[X\PbXgUaZXY Pb[Pa \X`P RP[XbU). 0Z^[^ [Ub \^S _^T9000 ]PWPT __^R Qb,bbl 1]P[Xal `UT. 

(P`bP _^`^T] P bU``Xb^-WPa^[U]]lbe \U`W[l]e \^`o. Y^`aZXU R^Tl1 \^S.b1X _`^]1,1ZPbl R ̂ 'S[^e(U]Xo `Pa_`^ab`P]U]Xo c`^R]U\ `PW-
0b[Pa 0`ZbXZX _^T[.}4. X !.1. }}4RP]^R^Y, ???@ [Xg]l|e SU^[^S^-SU]UbX!bUaZXbeX _^R, Xe. 3Pa^[oo ?URU`^-3P_PT- [cQXZ^RP `XX 

(P]PTaZXY (ZP`bP ^'S[^>ZU]XY, aeU\P0.D. 1`Ubh]XZ^RP gUbRU`bXg]],|e ]lbY R^ R`U\o 1XaZ^]aX]P _^Z`l|RP[ao [lT^\.iXb `UT. (P`bPR _[UYab^S1U]U), \^`aZXe b`P]aS`UaaXY |[^a[U ̂ babc_P]Xo [UT]XZ^R ]P _^S`c)ZU]]l{e bU``Xb^`Xoê b[P- `;1a_`^ab`P]U]Xo 
R^W`Pab_c ̂ -_^ Z`X^SU]]^\c bU``Xb^`XX? ??@ SP[Xal h1^`aZXU X ^WU`]l1U ̂ aPTZX. }`^RU]l \,1^`o R ]UZ^b^`l1e \U- `P!;^]X`^RP]Xo 

1{P`bP bX_^R eX-[(^]T`PblURP X X bX_c Z`X^SU]UW1P( .0. abPe, ]P_`X\U` WP[|{RU1 Pac`, Qlb[ Rlbb_U a^R`Ub!{U]]^S ]̂ P 160 \. T`., `0T 
1S^`^-1.1. bb^.bR? ??@\ -QP 1:2500000 _^T WPa^[U]Xo }c{XW\P 1]cb`U]]XU bU``Xb^`1,1X Xa_l1bl!RP[X ^[UTU]U- `UT. ]U^T]^Z`Pb]^ 

0\U-ZP`bP ?URU`]^Y X |1'0' 1PWX[URXg, 1{`X^[Xb^[^SX[|UaZPo eWP ]Xo R bU!{U]XU gUbRU`bX!b]^S^ _U`X^TP. 1 hbU>Z[UT]XZ^RlU ^bb([P-

ZP`bl1X \P-|1^_^RP X \-QP 1:6 _^T 0.14. 000 000 T`cSXU \^`aZXU ̂ aPTZX. []^Rlbbb:U]SbU \^`o R `UT. Tl]RP[Xal T^a'SX1'P[^ `SbZX c`^R]o 
R @^aaXXb'U`XP[l1. 1(`^\U b^S^,̂ Q^QiU]XU [XbU`Pbc`]l1e (a TP]]l1e 1!!PZZU]WX1 40 S[o!{1{^_mRabPbXgUaZ^Sm̂d dUZ-\ T^[X]U cgUb^\ 

^b\UbXbl 1(^b^`l{e ]U^Qe^TX\^ X WP a`UTX bP, QUW] US^ R a`UT]U\ \). |1^ \]U]XZm 3. )(SbR^], \^>Z]^ `PQ^blb35 TPbl `cQU>Z^\' 
?.[. [`^XfZ^S^,|{^_^RP, [.Y. }1PWcZ^RP' 8.1. ?PZaP, 0.|4. a[UTc}^iXU ^Qjoa]U]Xo WPa^[U]]^abX.'[[o ̂ ab`^-`Pa_`UTU[U]Xn 

(Pbb[o]aZ^Y, !{UbRU`- R.T. 1P`]^S`PTaZ^S^,R.b' [`^dX\^RP, D.0. RP 1PddX]^RP Rl1a^ZPo 3U\[o eP`PZbU`]P WPa^[U]]^abl 
a[UTc}^iXU WPZ^]^-8.!. X _^WR^[X[^ 1Pc[X]P bXg]l1e ^b[^>ZU]XY' \^`-Z^b^`Pô Qca[^R[U]P _`^]XZ]^RU]XU\ T`cSXe, cabP]^RXbl 

h]a`]^abX.aZXe R^f R^ R`U\o _^Rl111]U]Xo ^ZUP]P. DS`^\]lbY _`X-c`^R]o 
WPa^[U]_(P]PTaZ^S^ XWcgU]]l1\ R ^b]^1hU]XX !PXQ^[UU Q`U>Z]lbY ^ZPWP[ao_ ^T \^`o `Pa_`^ab`P]U]Xo iXbP `USX^] c`^R]U\,1 

@Paa^[U]_?XQX`X. ]l1e \U`W[l1e _^`^T oR[oUbao 3P_PT]^Y _^a[U 1XaZ^]aX]aZ^S^̂ [UTU]U}b].'o. 0Q`PWb1lb_ ^`^T XWm b^S^ `USX^] `PY-
R 3P_PT]^Y ?X-\^`aZ^S Ŝ U]UWXaP ]l1U ^b[^>ZU]Xo gUbRU`bXg]l1U ^]P bPZ)ZU X\U}^b Rl]a^ZcZ) WPa0[U]]^abl WP1X aZ[}^1{U]1{U\ aUW^]_

!^R^-11]X`^bb,1 QX`X S^`XW^]bU} ̂ )Z]UU R RU`e]U\ ]^bP[^S^ a[^o X Z`^R[}1 \]^S^[U'S]U\U`W[l]e _^`^T. 1]cb`U]]SbU `Pa_`^ab`P]U]l1 
]P!bPabXg]^ b<`PY]U ^S`P]XgU]]^ S^ ^]X |{^`bP ?URU`]UU bU``Xb^`XX b^[lZ^ _^Z`l{RP[Xal \^`U}\'{, _^mb^\,1c3 Pa^- [133]. `PWRXbl] 

_`^bPX__[UYab^b1U]P R bU_[l]U m{1^eX _^TRU`SP1^iXeao ]1U]]^abl _^`^TW TUal ]URU[XZP, Z`^\U ]UZ^b^`l|e ]P- cgPabZPe, `PY^]^R, 
RP]XZ) _^RaU\Uab]^S^ X Rl]1]{U[PgXRP]X}^. DQ[Pabl _`X\U` ^ab`^RP@ X.SP`0aP,S TU WPa^[U]]^abl ]UZ^b^`l1e ̂ b[^>ZU- `Pa_`^ab`P]U-

1_X`^-]{.{o aURU`]UU WPa^[U]]l1e \U`W[l{e S`c]b^R (Q^[UU ]XY Rl1a^ZPo 10 _`^\X[[U). DabPUbao] U R_^[]U `Pa_^[PSPUbao T^R^[l]^ 
1'lS ]P 1]XaUU 9\P[U, _^a. }abl-|{^`b !^Rl;Y |{^`b _^a. ]P [134].oa]! 1\ R^_`^â  aciUabR^RP]XX WTUal _,1U`W[l1e b0[i X Xe TX]P\'{X-
!8>b<]UU ]UWPa^[U]]l]UR ^a]^R]^\ R RU`e]U\ S^`11W^]'1'U ZU R^ R`U\o ^[UTUbbU]Xb? X b`P]aS`UaaXY \^`o. 3. )(XR^] _`UT_^[P- `PWRXbl1 

({PabX.b]^ QPa-^b.]1^>ZU]Xo, ^_`Ua]U]XU\ Q^[lb_X\ gb^ ̂ Qloa]oUbao SPUb,g b^ a^[11 XW\ ^`aZ^Y R^Tl1 \^S[1b ]U_^a`UTabRU]]^ _`^]X-
_`^-aUb]]P 1{]bU]aXR]l1\X P S[PR]l{\ ^Q`PW^\ ^aPTZ^]P1(^_[U]Xo, ZPbl R \U`W[c}^ b^[11{c ]U^Qe^TSb__^Q[PS^TP`o !TRP [X TSbddcWXX. 

]{0aaP\X bU_[l1U m_^eX'_^`^T R _`X ^bbPXRP]XX _`UcRU[X1{XRPbl \,1XS`PfXX X R^^QiU Q^[UU _^WT]US _̂ ̀ ^]XZ- `Paa^[U]Xo `^[l 
_^`^T\{U`W[l1e 1^[lb_cb^ R WPa^[U]]l1e ]^RUl1Xo a^[UY R gUbRU`bXg]l1U b^[11{X. \]U]X}^, |1^ ]PbbbU\c Q^[UU `^[l d^`\X`^RP]XX 

\^`aZXU aX]-XS`P1^b ZPb< ^abPR[o!^b },1^`aZXUb `P]aS`UaaXX. D]X RU`^ob]^' gb^ WPa^[U]!1U] U\^`a1(Xe bb`^Xae^TX[ _̂ `X^b[^)ZU]XY 
1{ 1{:{31{1?}-SU]UbX1bUaZXU bPZ WPa^[U]]l1e ^b[^e(U]XY' S^`XW^]bl1 ^bbPXRP]XX \U`W[l1e b^[11{, P R_^a[UTabRXX'_ ^a[U ̂ babc]bP]Xo 1\,1^-

1^'1'^bbPXRP]XU bX_^R a\U`W[l1e _^`^TR aUe SU^[^S^-SU]UbX[{UaZXe 11`^Xae^TX[^ Xe _`^\U`WP]XU.\ 4^`aZXU e(U _^ _`^1,1ae^)ZTU]X}^`o 
(bPab^ b]^a[UTc}^iX\ a^[o\X.\^`aZX\X ]Pal1|1{U]XU},{ _^`^R^S^ b^[iX \U`W[l{e _^`^T aU/{X\U]b!]fX^]]-! ]U a^TU`)ZPb a^[X. `PabR^`P 

1_1^m:'^\c _^a-S`P]X|{lb Xe ^a^QU]]^ S`P]X|1l1 `Pabb`^ab`P]U]Xo, 
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[UT]Xe b`P]aS`UaaXY, RP)<]l{ ^_`U/]U[U]Xo T[o S`P]Xb{ `Pa_`0ab`P- \U`W[l]e b^[i _^RU`e!{^abX\ ̂ e(Ub a Qlbbl a.)'|,'|'|!]4}]3$!1{ cabP]^R[U-]U]Xo WPa^[U]]lbe \U`W[l{e _^`^T \^`aZ^S^ aX]SU]UbX11Ua|(^S^ !!b^ X 1|`!1Q[!{W{,1bU[l]^ |1`UT_^[PSPUbao, mb^ ̂ bbPXRP]1,1a[23]. !1;1 m_XSU]UbXgUaZ^S^ bX_P. ̂ T]^Y XW] PXQ^[UU Z`c_]l]e XW] 10a[UT- 68-69" a.bb[. 1a[X mb^R U`]0, \U`W[l{U b^.11h]XT^a1'']S]cbl |.!|)S[() ]Xe b`P1{S`UaaXY Qlb[P ZPWP]fURaZPo (Q^`UP[l]Po). 1U _`^1{^[)ZX- (' _`^bPXRP'1'l ]P RaUY bU``!{b^`1{X 1 ^[lbb:UWU_fU[laZ^Y']'c]T`l!S[|1 ! _ bU[l]^abl ^bb`UTU[oUbao R 70*80 bl]a. [Ub, P R`U\o '-^!(^]g;}]1'o R b^>[<]^Y gPabX [8S^`ab<^S Ŝ b^[c^ab`^RP. 3P_PT]^Y ?bb-;{P}!<U [1 ![o 70 blba. [Ub ]PWPT 3Pb^_[U]XU b''`^ab;b`P'^al [53]. 65-66' a.{h.T^ ()!1|.)'1 mbP S`P]b RU`^ob]^, ]1`^e^T1.1[P, _^ b[X`^1'U [[^[o`]^S^fP 1]. 3P[USP]XU [21 \^`aZXe ̂ b[^>ZU]XY, a^^bRUbabRcZ)iXe '[PZX\ Q^`UP[b,_ ^Q`PW^\,Z  }^Sc ̂ b mb^YS ̀ P]],{1{l] WP[USP]],1Uf`bSP [3751. ]^Y b`P]S`UaaX'1, ]P Rlba^bPe dXZaX`cUbao 150 (_-^R \ Y]X]), b^[i a \^`aZX\ WPa^[U]XU\ a ]1^RU`e]^abX Sb`^Q[U\P-\1a}1W[{)be (?URU`]lbY ?X\P]), R*120 (||U]^`a*,, \ ]'.*."]^abl),!?0 'S}1g]^.^c 25-W00 ([{PY-)(^Y) \ |2091.[|^ 1]XaUo \^`U T^[X]U _`^]XZ[^ }^)Z- \4]^S^[Ub]U\U`W[l}U ̂ b[^>ZU]Xo S^[^fU]^R^1' R̂ ^W`PabPX ]UU 14SP`ZX, _ P R QPaaUY]U DQX 11]X`^bl1 T^ Z'="'*. {1^ cablo `' T^- SU]UWXaP _^RaU\Uab]^] P RaUY WPa^[U]l] bU``Xb^`1.1X}10})aZ^S^ [X]U [{U]^`l1 \^`U _`^]XZ[^ R_PTU]X, 1 T^ }alb. [[`X mb^\`. _^QU`U>b<lo'P  b'U^[^S^-SU]UbXgU-^b[^e(U]Xo 0 T`cSXe `b<bX]UaZ^S^ \U`W[l1U ""U ^b[^e(U]Xo RaUe SU^[^S^-SU]UbXgUaZXe bXS!^R _^T mbb'1\ bX_^R _`1'{ ]Pe^)<TU]Xo Xe R Z^b^`l1U WP-a]{{1e - ca[^RXX `PY^]Pe, \^`U\ _`^bPo[X P R b.{e _^`^RlbY |23]' ^(bURXT]^, _`^]XZ_`PabR^`, _/1^`U\' X[X R W^]UR ^WTUYabRSb_ò X[XR^R.1'[1]1[XRP[}{al [X \^`aZXU a^[X. 3PbU\ _`X Rl1e^TU XW-_^T },1^`o R Wl]`o]aZ^UT]P !P _^[c^ab`^RU{ __P[ RU`e]bbY bb[UYab'^fU] ^b[XgP[ao R fU[^\R`U\o [`^XW^1_[P X 11`^\U`WP]XU `US`UaaXo _`X _^e^[^TP]XX !([X- Z[X\Pb^\' X _`^\U`WP]'|U _`^Xae^TX[^ _^ \U`U Rl1e^TP9:,:`01111\:1 \PbP. 1 m_^ec ZP`SX]aZ^S^ \U>Z[UT]XZ^Rlo \]^S^[Ub]U\U`W[l1U ||,.-1}]?@{!0?]X 1,1W-_^T \^`o, _`1{ mb^\ R RU`e]UY gPab1{ c`^R]o `PW`U-_^`^Tl! ]P bU``Xb^`XX 3P_PT]^Y ?XQX`X \^S[X gPabX!{]^ 11`^1.P- WP[USPUbZ, PZ _`PRX[^, aX]SU]UbX![Ua;<XY S^`XW^]b] UQ^[lSbb^1]W(.)R XRPbl aRU`ec _`X\U`]^ 65*66. a.b_. T^ P R Q^[UU aURU`]^Y [23], * ]P- (2-3 ]!{^11{]^abX \)' P ]XVU m_XSU]Ub!{gUa1(Pob ̂ .'bh{P. 1 Z[X\PbX_abX ̂ abPRP[Xal R \U`W[^\ a^ab^o]XX' a^e`P]oo _`X^Q`UbU]]cb^ .bUaZXY ̂ _bX\c\ S^[^fU]P \UabP\X _`^].{ae^TX[^ _`^bPXRP]1,1UWPa^[U]]^abl. !Pabc_XR1_UU aP`bP]aZ^U Sb^e^[PTP]XU a_^a^QabR^- }'!U`W[l]e b^[i 3Pa^[U]|,1U \U`W[l]e _^`^T a _^RU`e]^ab1{[116]. RP[^ TP[l]UY:_U\c a^e`P]U]X}^ ^b[^>b<U]XY Z aURU`c ̂ b 11`PZbXgUaZX_ ^RaU\Uab]^.}1||WRXb^ 65_66" a.h]. R \U`W[^\ a^ab^o]XX.
Da]^R]Po b^[1b{P _^RU`e]^ab]l{e ̂ b[^e<U]X`] ]P 1PW^RaZ^_\ ̂ -

|[`X]X]P\X US`Uaab.bY ].{ b`P]aS`UaaXY ` 0`Zbbb.bUaZ^S^ QPaaUY ]P ,{c^ab`^RU, _`UTabPR[U]]Po _[UYab^fU]^Rl{\X ^aPTZP\X, _`^\U`-agXbP}^b S[ofX^mRabPbXgUaZ].{U Z^[UQP]Xo \4X`^R^S^ ̂b<UP-c`^R]o :]'}]1P m11XSU]UbXgUaZX|.1 `X mb^\ ]P _^Y\Pe X \^`aZXe [PYTPe`U}( ]P' @USX^]P[l]l1U b`P]aS`UaaXX X QlbRPb^Y ̂ Qca[^R[U-`US`UaaYX !1 a^R`U\U]]l]e _`^Xae^TXb aX]SU]UbX!bUaZ^U h`^\,1U`WP-ca[^RXoe ]lb ]^RUYb_X\X bUZb^]X!1UaZX\X X S[ob{1,1^XW^abP,]'X TRb,1e<U]Xo[,1X gU- ] !.{U.
aZX\X _^T]obXo\X ac1_X. |}^WT]U_[UYab^b1U]^Rl1U \0`o Rc`^R]X @{U_`U`lbR]^U aciUabR^RP]XU },1]^S^[Ub]U}'{U`W[l1e_ ^`^T R aU-

0\U`XZU, Q[XWZXU Z .bcbl a^R`U\U]]^\c X['{ (T^RS,bb[U 9:"W'?Y RU`]^Y $Zcb[X ]PgX]Po a^ R`U\U]X a`UT]US^ h[UYb-dXb<aX`cUbao 15-20 \), X\U1^b R^W`Pab R ] 100 bc 1|2 bl;;a. [Ub. , \4PZaXh1P[l]^U b]^- a'S^|{U]P {1^ [UTo]l]\ )ZX[P\. a^e`P]XR11]X\1ao R ̂ aPTZPe P[[P],}e^R-
]X)<U]XU (_^WT]URXaZ^]aX]aZ^U 1.{[X R}^`\aZ^U X[X RP[TPYaZ^U aZ^Y aRXblb ]P 0[[PXeU }`^RU]l \,10`o ]P mb^S}b U``Xb^-[171!. `. ^[UTU]U]XU) \^`o ]1`^XW^Sh[^ 20 c`^R]o [Ub. ,,*''' ]30 \. {1^Rl1111P.}1ao - R ]PgP[U S^[^fU]P ]P 3-15 _{, ^ gU\ aRXTUbU[lab-!}].1!{ 'lba' 1 b^ >ZU R`U\o Rlba^ZbTY ^ZUP]P (]^ ]bb>ZU c`^RU]l a^R`U\U]]^S^ ]P !]{Z)b \^`aZXU bU``Palb R }}4]TXSX`b<X X _^QU`U>b<lU1 P]l-]P cablU 1]-12 \) Qlb[ ^b<^[^ 30 blba. [Ub ]PWPT. }`^RU]l .,'`" !{cZ^baZ^S^ , .'''f""", ;'X_^b] ScQlb. |{`X Rl11]1U a^R_mb^\ _b^`o Qlb[ c`^RU]l R^W\^)Z]^, Qlb[ (1_-4 (bb^ _b) Rl{{hU a^R`U\U]]^S^, 'bcbl ]P \^S.,-1X \^`a{<b{U cabP]^R[U- ]2-15 \ WPa^-`1]l{U]]^S^ [149]' d^`\X`^RPblao ]^ R .,c`^RU]l ^a!b^R]^\ * _^ [Xe^_bc ̂ ZU:1]c bPZ ]PWlbRPU\lbY [U1-{11l1U \U`W[lbU ^b[^)ZU]Xo aX]- X m_Xe`^]]^S b̂ X_P'!m-[X''. 1a"SbUTabRXU bUZb^]X.bUaZ^b? ]Ucab^Y.bXR'"', ."``,1''`!, ,,,_ 1 1{P]PTU R ]Pg:1[U S^[^1{U]P ̂ b\U1]U]l} b`P]S`UaaXX \^`o, WP-a^b]^U _^[^)<U]1'bU \^`aZ}1e ^b[^e<U]XY ]U \{^)b(Ub a[c)({,1bl Z`[,|.SU- 1]|1.]\.1P1R|11XU Q^[lh;XU _`^ab`P]abRP X. R0Wh{^)1(]^' T^ab1,{SPR|hXUXabX]]^S^ mRabPbXgUaZ^S^ `XU\ _b^`o. 1P>b<Sblb_b c`^R]o (\^`U,S1Pd[Plb) RU`()_139 _f 8-10 bl1a. [Ub X 200 \. P d:bZb,^`^\ ]PWPT }'`^R]'1 oR[onbao bPZ)ZU _`^SXQP]Xo X S{^T]ob'{o ac1_b{. ([bb`U[laZ^U 270-280 _b _b^`U) 3-6 blba. [Ub ]PWPT [31].T^ !PbbQ^[UU '1'1']^' aciUabRU]]^U R[Xo]XU '{ ]P a^e`P]U]b.1U ZPZ aX]SU]U- ['c71W^]^R WP[11R ̂ Z`c)(U] _^[^a^Y _^ab[UT]1,1Z^Rl1e \^`a1(Xe ^aPT-bXgUaZ^Y, bPZ X m_XSU]UbXgUaZ^b:1 WPa^.]]U]]^abX R \,1]^S^[U.S]U_ ](0R' 1[X`X]P Z^b^`^Y Z\. a^a'SPR[oUb ̂ Z^[^2 00-250 Y^`aZb[U ̂ b-\U`W[l1e _^`^TPe ̂ ZPWP[, _^-RXTX|h^\c' Z[X_,1PbX.[Uab<XY ̂ b].1.'1\|c\ "|{0e(U]1Xo Rab`U]P1^baoW TUal ̂ Qlb.b]^ 1{P Rl]a^bPe 170 \{ ]PT T^ c`^R-S^[^fU]P. |{`Sb mb^\ ]P 1R`^;bUYaZ^S} bU``Xb^`1111 @^aa:bX S`P]XfP |]Ul{ WP[XRP, P \{UabP\X _^T]obl1 \. bPZe<U, gb^300 ){'abP]^R[U]^ T^ 
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Q^[lbhPo_ gPabl bX
RV'R_^ab[UT]'*""";:jV:{::";::;!:j:*';]:j:#;k#:::

Rl1U \^`aZXU V^b[^)ZU]}1o Ra1'`U!]PZ).-, Rl{a^,Sl1 T' 130 \ ]Pb1T c`^R-]U\ \^`o, P ^Z^[^ 3P]ZcRa`P ^b\UbZ /{^ X 250 - \. !P Z`PY]U\ aU- fiRU`^_WP_PTU 1`XbP]aZ^Y 1(^[c\QXX ^]X Rab`UgP!^bao ]P Rl]a^bU T^130 \, P R^ \]^SXe ."'-"'''].']^Y |TTTTTTTTTTTTT`PY^]Pe 0[oaZX ]P Rl1a^bU - T^200 \ @. D[X]b |W541' a!]XbPUb, gb^ P\_[XbcTP Z^[UQP]Xo . . . . ....... . ... .!1. c`^R]o1\{^`o bb^ ̂ b]^b[U]Xb^ 1.. ... . . ... ......... 1Z ach|U \U)ZTc _^a[UT]X\{ 1.......-.-...-....._.....1bU_[l]\ \U)Z[UT]X- 4 ......... ...... .'....1Z^RlU\ X S\'{X]X\'{P[l]l]\ !^::]:]-:.:-:.1_^a[UTc}^iX\ _^[^)ZU]XU\.{ R _U`b'{^T ̂ [U_
TU1]U]Xo a^abPR[o[P R a`UT]U\ 120 \. ]bb:;b'_-]1 \^>Z]^ !1b^ fU[^\ [:.:.:.: :.: !agXbPbl, ]\,1^`aZ^Y bX_ 1....-.-.....1WPa^[U]Xo eP`PZ.SU- :.:.: :.: :{! ^Q[PabUY `U] T[o _^QU`U:<lo a PQa^Yb^.SSbl1\X ̂ b]\,{UbZP\X _`XQ[X-WXbU[l]^ |50-200 T^ \ ]PT ^ZUP]P c`^R]U\ aURU`]UU S`P]X|{lb |-:*:::-1_`^- [ .|bPXRP]Xo \]^S^[U !- !

! .!S^[^fU]P'_'",'#"*7*'Y";;{#''"#'f*:#VY##}#
]U\^`aZ,1e ^b[^>ZU]XY R mb^Y ̂Q[PabX. R ca[^RXoe S^ \^`aZ^S^ WPb^_[U]Xo "1Y']Y".,"".'bU``Xb^`XX.

0Q^QbfU]XU ̂ [{XaP]]l'* .,*'Y'\U`]^abUY X }1h{U}^1fXeao TP]-]l1e _^ dPZbX]UaZ^\c `Pa_`^"'`,"",'' WPa^[U]Xo \U`W[lbe S{^-_^WR^[X[^ `^T _`^RUa'X ̀PY^]X`^RP]!1U P`?'',"..'-S^ _^QU`U>Zlo b{^ ""``'"'`!! bX_P\ WPa^[U]Xo X aa
]U]!1o bX_^R `PW[Xg]l1e WPa^[U]Xo ;b;;##'|'|;'1h13P, S`c]-@b:a.2 0. ?eU\P WPa^[U]]l1e \]^S^[Ub]U\U`W[l]e `Pa_`^ab`P]U}!Xo RP`XP]b Z^b^`^Y _`'1RUTU] 'S^R ]P 20. 11P ?URU`]^S^_ ^[c1_P`Xo _^ bXbbP_{ WPa^[U]Xo1R`^_UY_:c:'}:]b:gbY `Xa. aZ^X bU``Xb^`XX @^aaXX Rab`UgP|^bao _ _ a\UhbP]]lbb};4 Z^]-\U`W[l]U 1 \^`aZ^Y aX]e`^]]lbY; 2 \^`aZ^!b mb:Xe`^]]lbY;3 _^`^Tl] - - a \0`aZX\ZPZ aX]e`^]]l1\, _- _ '' bPZ 7 b`P]bb-!b 1'1!]U]bP[l]l1Y; a^R`U_bU]]l1U [U/(]!,1ZX; ]UWPa^[U]]l!U S`c]blb; m_Xe`^]]l]_'{ 5 Q bX_0}.{ WPa^[U]Xo ]P 0a.S`^-(^[ScUR - RU 1{ 1]},1 1'X_^R WPa^[U]Xo}^e<]^\ ^a"`^1U `PW[]',{|]l!e !^R^Y 3U\[X, Z'"',!{^a' _^QU`U>b<lU {PY_cTl1`aZ^Y ';;,;;;'`";] ;';;, ; R ]XW^Rloe |1U.b^`l;. 0]XWP[USPZ)b _`XQ[XWSbbU[l]^ 1_X`^bl| T^ _^[,`]^S1 ;'';,;;"-"* 

_`XQ`U>Z]lbe * ]Pe \U`W-Z`PY]U\ _^QU`U>ZlU0 [oaZX `PY^ !{P aURU`U "`Pa_`^ab'`P]U]l{ S[PR ]lb\ -WPa^[U]]l1U ^Q`PW^hb ̂ b.,^)ZU-]Xo a aX]e`^]]l1\ bX_^\ [l1U \^`aZ^S b̂ X_P. WPa^[U]Xo. _^`^Tl1 eP`PZbU`XWc1^baWo Pa^[U]XU\ 1 !P[UU
^b[^)ZU]Xoe Rlba^bl1 T^ ^Z^[^ ;Wb'[cQl bb`U^Q[PTP]XU\ Xa_P`U]Xo ]PT ^aPT-Z^]bX]U]bP R aRoWXa  200 \ 
e`^]]^U WPa^[U]XU. "V!."{#'j;;;::;3'];] [{P\{X ^aPTZ^]21|(^_-]P _^b?\Pe X \UabPe a^R`U\USb}{^S^ T`cSXe `UZ 

|{^[c^ab`^R 9\P[ .b1U]Xo _^`^[{l1^b[XgPUb \U`W[l1U a _^RU`e]^abX'R U`0ob]^' _`PZbXgUaZX `Pa_`^ab`P]U]l1 a_[^1_]^U ̀ PaS!`^-ab`P]U]XU a _^RU`e]^abX WPa^[U]]l|e a Z^]bX]U]bP[l]l{\ WPa^[U]XU\.\]^S^[U.!.]U\U`W[l1e _^`^TS[PR]l1\ ^Q`:bW^\ \^`aZ^S^ Z [cTW^]^RcW P[XRc, 1]]X_aX]e`^]]^S^'1'X]1P. 1 ^QS_X`]^\ _`X[USP}^iU\ `USX^]U' 0T]P;<^, R R^a.S^(1-]^Y gPabX _^[c^ab`^RP R ̂ a]^R]^_'{ !1^`^Tl1 a \^`a!({.1\.'1 aX]e`^]]l|\}{U`W[l1U R aR'!3|,1 `0}<^ a 1hX`^b<X\ `Pa_`^ab`P]U]lb `;1WRXbXU\P[[1^RXP[l]l1e 'S'.1[|^\ ^b[^)ZU]XY * Rab`U(]PUbao R WP[11RPbU``|1a?]e WPa^[U]Xo ]P ]XW1(Xe \^`aZXe X m_Xe`^]]lbY `PY^]U bX[.?`UT]oo X 8^ab^.b]Po ?XQY`l ]P _^QU`U>ZlU _^aU[Z^RD ^`b_?URU`], 3aZS:\^-[{^Ylbb,[{;b<UY\aP, _^abU1]U]]l1\ c ac)(U-]XU\ Z R^ab^Zc '',],'"'., Sb^[^al] ]P ^]b1 ]U0ab`^RU? PcbSUhb[bb^] X R 0T]PZ^, `Pa_`^ab`P]U]X'| WPa^[U]]l1e T`cSXe ̀ PY^]Pe. \U`W[lbe {]^-_`X\lbZPb^iUY `^T' Z eP`P1('SU`]l| _^QU`U>[<l:^. ^ab`^RPR^WRlbhbUbbSb^aba[Ŷ [c^ab`^RP }]SPRP, 3b^ aRoWP]^ T[o R ̂ a]^R]^\ a Rlb-a^ZX\ ac11!X, c`^R]U\ ^1ncbabRXU\ [!^[RX[b[, aURU`]^S b̂ b^QU`U>Zlo ̂ a1'`^RPX WP]ob^S [̂U T]1,|ZP\b'{ ]\,1^`aZXe b^[i X T{^abP..^!!]l1\
cR[P)<]U]XU\ Z[X\PbP. !}PddSb]^RP 3TU al STU WP[USP}^bS [PR]lb\{ ^Q`PW^\[ UT]XZ^Rl1U3U\[o, ` _` UX_'{ch{Ua.1.RU] S{^'.^[iX ''.`'''`']U]lb a m_Xe`^]]l|\ bX_^\.{ 0'|[^e<U]1{o.WPa^[U]1{o,'\!1ZaX\P[l]^ 

_`PaSb`^ab`P-]o}^iXUao RS[cQl _,1P,SU`XZP R [1U]lb `PY^]U Z'!,\][ `UZ 
' 
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1.5. ^ a ^1!]] ^ a bX !{1'X^ S1] !{^ S^ a 7- @ 1̂ ]X o bX_l{ \^`aZXe \U`W[l]e b^[b-Sf ^b]0_1l:TU[oU\l1U dPZbX(!UaZX [4^@a!{Xe b^[i ac10m@0[l!{^Y!! _^.b]XSU_Z S^`XW^]bP\'_ ^TabX[P1^iXh1 RU`e]1^1^ [lTXabc}^ a'{'|'ao 
^ Z10]X g !a Z^ Y Z@X 0[Xb^ 3 ^ |1 l| \U`W[c1^ b^[ic. D]X X_fUb^b Q^[UU ̂ T]^`^T]l;S:| RU-!|(]'!'[,1gUaZc1^ 

a^abPR ^a^QU]]^abX̂ aPT-X ^b`P)ZP}^b 
1] [,1]a'|'!]U]]1'1Y `USX^]P[l]lbU \{]^S^Q`PWXU [^ZP[l]l{e X ^a^QU;+]^a,SUY `USX^]P[l]l1e Z`X^- b^[1fX ]P S[cQX]Pe 10-20 \ ]U_`U-0T]^`^T]l1U Z{]]:}Z^_[U]Xo. SU]]^S^ ab`^U]Xo \{^`ab<Xe ̂ b[^e<U]bTY aR^TXbao Z b`U\ ^a]^]]]1,1\ ]P h{]^SXU ZX[^-_`^a[U)<]1RP}^baoR  QU`US^Rlbê Q]P>ZU]Xoe bX_P_'1' `},!R]^ ^b` 11U`bl1 Pe(P}^iX_\ ^Q-_1XU .|.0[ ^R P]Xo \U`W[ l1 e d^`\X` .f ^aPT^!b]l{U b^[h{X W]11gXbU[l]^ }|a'S`l].,[P]]lbU c)ZU c_[^b]U]l1,SU]UW!{aP TP]]^S^ 12R,281 [26, !!.1.0 ,WW1 aRoWP] â  bU\, ].3b^ \{^`- ]1]{e eP`PZbU`]^ m_XSU]UbX[bUaZ b̂U1 ̀ ^\U`WP]XU.

T'bb'1 aZXU ̂ aPTZb{ X\U}^b ^T]^`^T]l]Y T^abPb^g]^ a^abPR; _`UbU`{1URP- @Paa_b^b`X_[Z `X^SU]]0U ab`^U]XUb X_Xg]l{e \U`W-`PW`UW^R }^b ae^T]l{ U TXPSU]UbXgUa1(|1U _` U ̂ Q`PW^R P]X o, P WPb(0Sb^\ U` ] ^a.SX \^`a1(Xe ^b[^)ZU]XY X _`^fUaal] US^ .S1},|e d^`\X`cb^iXU._`XQ`U>Z]^-\^`aZ^S^ ̂aPTZ^]Pb<^_[U}{Xo' ̂ _`UTU[o}^1iXU S1^RU`e- 'SXS1X!{]l]\X oR[o}^bao] b_ja_. \^`aZXe ^aPTZ^R ]PXQ^[UU [[o ]^ab]lbU _`,b _U`Ue^TU ca[^RXo XW acQPb<RP[l]^S^ Z acQPm`P..[bl]^\c _l1-_^ a^abPRc b^[1fX' a[^VU]]l1U b^]Z^TXa_U`a]l1U ]\10}{^b^]]l]U a^ab^o]X1^, RaUe T[o ^TX]PZ^Rl1.`USX^]^R {(PZ ^b\UgP[^al, mbXeacS[X]ZP]c1X X ac_Uao\X. .]1a]]Pbl1\{X T[o `ZU |1U`RlbY bX_ \^`a{<Xe \,!U`W[l1e `PW`UW^R b^[i eP`PZbU`XWcUb- R]XW _^eP`PZbU`]^ WPZ^]^\U`]^U [lTXab^abX 1'0[1f cQlbRP]XU ao [lTXab^ab';b cQlbRP]bbUh1 a S[cQX]^b?. bXbb [P]]lb`] ]PXQ^[l- a[^X-1 Z`X^b'Ubb]^\ ab`^U]XX _`U^Q[PTPS^ba Ub(]Pbl|U, `;!:W`UWc. |b'UU 'Y".. 1 RU`e]Ub? `Pa_`^ab`P]U]].1U. 5*7-_bUb`^R^!b gPa.SX a^-`PW`UWP [UTo]l1e]U_^[]^-aUbgPbl{U bUZabc`l1. \4^S[1]^abl X a'S0*aUb!{Pbl{U [lTP TU`)b<P]XU 40*50?^. T^abXSPUb 0X>ZU, S[cQX]lb |0-:a] T^ \ {1`|{ _U`Ue^TÛ b RU`e]US [̂ l]{Xab^S^ S^`XW^]'SP a.|]^UR cRU[!{1]XRP-[lTXab^abl R a`UT]U\ c\U]l1hPUbao ]P \5-207^. !P S[cQb.b]Pe S[cQ;'b]2-5 a\, X]^STP ]0-]5 a_f. !iU ]Xe<U, a1'a'{ f^ T^abXSPo T^ 20*50 \ [lTXab^abl a^Z`P|]{PUbao 5-||^/^.T^ R X Z`c_]^aU'SgP-\ Z`X^bUZabc`P_ U`Ue^TXb \PaaXR]c1^ 50_]00 Rb^`^S^ bX_P [[o eP`PZbU`]P _^Rlb111U]]P `PW`UW^R o ]1lT\|- ]P ]PQ[b^TP}^bao_ `^a[^X [lTP b^[iX]^Y 2_4 \b b'cn, T^ `Paab^o-ab^abl (40-60%) S[cQX] R ]Uab.^[lZ^ T^ \Ub`^R.TUaobZ^R }1]11{ 1*|,5 \.T^ ?`UbXY bX_ ^_`UTU[oUbao ]P[X1{XU\ `PW`UW^R S^`]{W^]b^RTRce _`^Q-1^[lhbX]abR^\ WP}1X\Pb^iXeao mb^Y Xaa[UT^RPbU[UY, Rlba^Z^Y [lTXab^abX hbU]UU [lTXab^Y `PWTU[U]]l1e 1U`e- ^Qjoa]o-[a_f^Y 128,281 WW7X  WPZ^]^1\1U`]^abl |26, , T`.], TP]]Po ]XY '''iqY. S^`XW^]b S[cQX]lb 4-3 T^ \ X\UUb [lTXab^abl 40-50^/^. !{Xe<U' .bb^ R RU`e]UY gPabh b^[iXU'!'a'{ bU\{, ^QX[l]^U [{,T^Rl1TU[U]XU S[cQX]lb 15*20 (P T^ \ X]^STP X ]Xe<U) ^] _^TabX[PUbao \U]UU R[PSX RWP11Pa^R a;Qca[^R[U]^ _U`U`Pa_`UTU[U]XU}.{ R]cb`U]]Xe [lTXabl{\ S^`XW^]b^\ (^b<^[^ 207^). 1iU ]{{)<U [lTXab^a1.l ['}}),,S{b^R^\ 11`^\U`-cRU[X- R }.{XS`P1{XX UU Z \PaaXRU \{XRPUbao `UWc[lbP'SU d`^]bc 60*30?^ X (.Xab^S0 f^ gPab^ _U`Ue^TXb R S^`XW^]bl1 [lTP, W;,;j*bbo [337].^_`UTU[oUl{^S^ ZPZ "_[Pab^Rl{U WP[U)ZX''.
],1 ^Qbb1U_`X]ob-b1^Te^To R[oUbao bX_X!!]l1\ ^b`P)ZPU'S ,[P]]leY DQbfX\ RaUe 1]l1TU[oU\lbe T[o bX_^R oR[oUbao]P[}1gXU RU`e]U- 'Slb|! \^`aZXe b^[h{RWS[obTb bP a_UfbbdbbZc \U`W[l1e d^`\X`^RP]Xo S^ S^`XW^]bP _^Rl11hU]]^Y [lTSbab^abX. S^`XW^bbb [P]]l;Y _`UTabP- 1|`X 1U ^b`XfPo |b^[]^a'Sln m_XSU]UbX11UaZ^_{_ ̀ ^\U`WP]1{Sb. `^[!{R[oUb a^Q^b? _^[XSU]Ub|'bgUa]<^U ̂Q`PW^RP]XU, a^ab^o1fUU XWa b1]SU- ]1`^1{Uaa^R _`^-R]cb`XS`c]b'^R^Y R[PSX :|`X _U`U`Pa_`UTU[U]Xo ]UbXgUaZXe !1 mb11{SU]UbXgUa1(Xe _^`^T, a^^bRUbabRc}^i1,1e ]P1{P[l- [4U`WP]1{X, ̂ Q`Pb;,bhb R]X_.{P]XU ]P a[UTc1^iUU.]^\c mbP_c \U`W[l{e d^`\X`^RP]Xo b^[11{. ?chbhbP`]Po R[P>Z]^abl (1b^ ^aPTZX R W]PgXbU[l]^Yb _bU`U \4^`aZbbU WPa^[U]l1, c\'|U1]l-_^`^T gPab^ Q[XWZP Z _`UTU[c bUb(cgUabX. |{`Sb^SU]]l1U bUZabc`l1 |1!PUb 1 S[`b]Xab'l|e \X]U`P_},1XS`PfX^]]c}^ a_^a^Q]^abl S`c]1'^R. S[`UX\,{c1fUabRU]]^ [X]W^R{.{T]^-a[^Xabl1U X a[^Xab^-aUb!] Pbl1U. -:[e \,1^]b]\,1^`1'{[ \^`a1(_e ^aPT1{^R W] PgXbU[ l]c1^ a^abPR[o U'S "f T^[}^ [^[b:fX]P [UTo]lbe 1_[X`^R XW\U]oUbao ̂ b 0,2-0,5 2_3 a\, P T^ .11{)1|1{b' R[PS]1`Pa- eP`PZba`]P ]UW]P!{1,1bU[l]Po \{XS`PfXo 1{^b^`^S^ T[o ab^o]XU \U)ZTc ]X_'bX ^Qlbg]^ ]U _`URl11]1PUb (`X^SU]]^U4*5 a\. {[}]h X_`^_{U`WP]XX. 3 b'^ o<U R`U\o [lT!1ab^ab1.{ `Pa_`UTU[U]1{U ab`^U]XU P]P[^S1'1g]^ ab`^U]X1^ \U`W[1,1e ^aPTb(^R a^R`U\1U]]l1e !];;|[e(f^ab1{ _^R'S^`oUb\,1U`W[l{e \^`aZbbe ̂ b[^>b<U]XY {1`PZbX!!UaZS{ \U`W[l1e ^b[^>b<U]XY ]P P]<Zc\c[ob{,{R]lbe _^QU`U>b<lo*' P \'10`a|(Xe' XeP`PZbU`]^U bP[l|e R[P)Z]^ab11, TP `.[a!1`UTU[U]XU T[o -SUZabc`P\, XTU]bXg]^ '",.*"S!^[c{{U]]l]\ ]P_'1X R [PQ^`Pb^`}bl]e R^0QiU ca[^RX- RaUe acQPZRP[l]l1e ^b[^e<U]XY.(`PWTU[ oe 3.5.). D^`\{.`^RP]XU \U`W[l]e }'1^`aZXe ̂ aPTZ^R ]P11X]:!- _{^`a](]'{e ̂ T] ^-?PZbb\ ^Q`PW^\,m b11{SU]Ub1{!1UaZ b̂Ub ̀ ^\,SU`WP]11U Ubao UiU R acQPb<RP[l]^_{ a^ab^o]X'{, S|^mb^\c _`^hbU`WP]SbU bb [bbS_l aciUa'S]]^-d^`- S[{1]Xabl{e b^[h{ R ^a}b^R]^\ `0/]]l]e dSbZaX`cU'S _{X`^RP]XU [lTP a^ab^o]11U 11^Rl]1h"",'Y dXZa;[`cUb ^QR^T]U]]^_ [1 11 R |||aU S`c b'bbamR̂ Y }3.]{ P SX.bW Zb;P:bl]l1 e ^a?}T ZPe .1a1b` UTa[U]XU acQP ` abX' eP`PZbU`]^U .bPabX RU`e]UY T[o ]\,'0`aZXe ̂ aP1T^b1]1,1e b^[h1. 1b|,;S1mPfX^]]l1U Sb`^fUaal1 ]UW]Pgb,1bU[l]l1 X aRoWP]l1 a.'1^1(P[l]l!h1
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S1U`U`Pa_`UTU[U]XU\ S`c]b^R^Y R[PSX _`X Z`X^- _'laP_.0a^QlbY RXT m_XZ`X^SU]]l1e S.]]X]Xabl{e b^[i, R_U`Rl1U3 d^`\X`^RP]XX 
1'UZabc`.!| S.X.,[cQXZ'^Rlb\ 1 3 1 eP`PZbU`XWcUbao [ ], |]!'/1U[U]]l1Y cRU[X!{U]X-

@PWRXbXU _`UX\ciUabRU]]^ aUb1bPblbe bUZabc` ^Qca[^R[U]^ R a S[cQX]^Y. {P`PZbU`]l]\ m[U\U]b^\ [lTXab^abX Ul{ 
'(`X^SU]]^S^_U`Rc}^ ^!1U`UTl ]P[X!bXU\ W]P!bXbU[l]^Y \^]b\^`X[[^]X-T^[X mb^S R̂ XTP oR[oUbao ]P[XgXU Z`c_]l1e \PaaXR^R [lTPaS`^U]Xo 

bP a`UTX S[X]Xabl1e \X]U`P[^R. 1|Pab^|{`X _`^RUTU],{X [PQ^`Pb^`]lbe [UT^S`c]bP. |}^aZ^[{,Zc R QU`US^Rl1ê Q]P>ZU]Xoe ̂ ]X |1.11!.1 

_^ \^TU[X`^RP]X}^ m_XSU]UbXgUaZ^S^ `PQ^b _`^\U`WP]Xo 'S^ R RXTU Rl]bo]cbl{e a[^UR a S`P]X1{P\X' RR _@0oR[o}^bao `^R]l1\X 
\^]b\^`X[[^]Xb^Rl1e S[X]Pe Ql:[X _^[c1{U]l1 Z`X^bUZabc`l]' ]PWRP]XU _^TWU\]l]e [lT^R' ZPZ]1'1'SU`Pbc`U TP]]l{e cZ^`U]}1[^al 
P]P[^SX1{]lbU ]PQ[b^TP}^iX\ao R _`X`^TU. 1^ Uabl ^a^QU]]^abX [lTl|.S{'11Pa'S^Rl]U 
Z`X^SU]]^S^ ab`^U]Xo aRoWP]l1 R ̂ a]^R]^\ a ^a^QU]]^abo\X RU- S[X-3 Q^[l;b:X]abRU a[cgPUR _[Pab^Rl|U [lTl1 _U`UZ`l1RP1^bao 

a^abPRP iUabRU]]^S^ S`c]b^R, R[P)Z]^abX (83^/^ X \X- ^b[^)ZU]Xo \X a[c.bP UR) X _^TabX[ P!^bao b1UagP]l] \X`Pa_`UTU[U]XU\ |1a'|'lb]\{X ] 
]U`P[XWPfXX _^`^Rl1e WPT^[S^ (&5|^ `PabR^`^R' a[c]PUR) 1^[UU _^T`^Q]^R ^_`^al], aRo-d^`\X`cb^iXeao T^ 0b[^)ZU]Xo\X [130]. 
_`^\U`WP]Xo. ?[UTcUb ̂ b\UbXbl, gb^ a aP\^S^ ]P(|P[P ]X>ZU' Pa SU]UWXa^\_ [Pab^Rl1e [lT^R' QcTcb 3P]]l1U d^`\X`^- `Paa\^b`U]l1 
RP]\|o ^aPTZX }1\U}^b ^b`XfPbU[l]c}^ bU\_U`Pbc`c. c)ZU _`X ^a^QU]]^abXZ ̀ }{^SU]]^S â b`^U_R TP]]^\ `PWTU[Ù Paa\^b`U]lb 

_^]X)ZU]XU TP[l]UYb_U\ bU\_U`Pbc`l1 |!^[cgP}^b ^Q- \PaaXRl1.S[X]Xabl1e b^[i' _U`UZ`l}RP{^i{.{e [UTo]l1U ]ho `PWRXbXU 
1_X`]l1U W^]l1 ̂ b`X1{PbU[l]l1e bU\_U`Pbc`, STU R^W\^>Z]l1 ]P \PbU`1]P[U1 ^QbfU\ RXTU mb \̂ ̂ )Z]^ _`^X[[}^ab`X`^RPbl `PW-
[Xg]lbU ^QjU\]lbU _^ Z^b^`l1\ TUd^`_bPfXX' bPZ)1(U \^Scb WPZ[P- _`^RUTU]]^S ]̂ P\X R !973 S. R _[Pab^Rl|e [lT^R' XWc({U]Xo `PY^]U

[UTo]l{U (1Pabl bUZabc`lb.Tl1RPblao (b1U]b`P[l]Po R !UY-1^ _-RP 9\P[) 3TUal QU`U-^WU`P [353]. 
\4^TU[l m_XSU]UbXgUaZ^S^ S|`^\U`WP]Xo, R^T^`PWTU[l]^Ya P[UeP`0aZ^Y \^`aZ^Y b^[11{X ]PS01]^\ `PW`PQ^bP]]PoT [o `PW`UWU 

_`Ua]^R^T]l1e ^aPTZ^RX  QPWX`cS^iPoao ]P _`UTabPR[U]Xoe ̂  W]P- ^b(^[^2 0-25 \ WP[USPS^b_ [Pab^Rl]U [lTlb \^1f]^abl}^S"hcQX]U 
{{XbU[l]^\ _U`U`Pa_`UTU[U]XU ]PgP[l]^Y R[P)Z]^abX WP b^[iUb?,agUb \X_ 1(]-15 \. 0]X 20-\Ub`^R^Y acS[XbbXab^Y _U`UZ`l}RP}^bao 
S`PfXX aRoWP]]^Y R^Tl1, ]U ^bRUgPUbR  _^[]^Y \U`U ^a^QU]]^abo\ Z^b^`^Y _PgZP _UagP]l1e ^b[^)ZU]XY \^i]^abl|^_^RU`e 3P[USPUb 
_`^\U`WP]Xo 3Pa^[U]]l1e \^`aZXe b^[11{ X Qlbbl 2 10 \. !P Z^]bPZbU 11[Pab^Rl1\X [lTP\X X _U`UZ`l{-^b \U)ZTc T^[)Z]P T^`PQ^bP- T^ 
]P a ^a^QU]]^abUY a_UfXdXZX cgUb^\ \^`aZ^S^ aUTX\U]b^SU]UWP _`^a[^X _UaZ^RRPZ)iX\X acS[X]ZP\X \UabP\X _`^a[U)ZXRP}^bao 
X Z`X^[Xb^SU]UWP. 0bURXT]^, gb^ _`^Q[U\P 'S^[iX]^Y TP]]Po U1]{U Rl1bo>ZZX' RUiU-^b ^b 1 10 a\. |{^ a^abPRca ^[UY R^T]^Y TP[UZP T^ 
aR^US^ ̀PW`U1hU]Xo. ab}:}U]]^\c a^abPRc ̂ aPTZ^R,b UZabc`]l{\ ^a^QU]]^abo\, dPc]X-

2 c_f_. 1a[X acS[X]Xab^_S[X]XablbU b^[iX gU`UTcZ)bao a S`c- XTU]bXdXfbb_a'SXgUaZX\ ^_`UTU[U]Xo\ S[1,1]XabPo b^[iP cRU`U]1{^ ' 
Q^WU`]Xabl1\X S^`XW^]bP\X, b^ Rl]a^ZPo [lTXab^a1.l _`^a[Ue(XRP- 1(PZ \^`aZPo `cUbao |129]'
Ubao ]U b^[lZ^ R RU`e]UY gPabX \^`aZXe ^aPTZ^R, ]^ \^- ]PT _[Pab^\ [lTP ]PQ[b^TPb^baoa UbgPbl1U`PW`UWP 1U_^a`UTabRU]]^ 
)ZUb a^e`P]oblao X S[cQX] 50-130 \ T^ 1 b<`X^SU]]^\ a.S`^- {(`{.1^bUZabc`lb, Z^b^`l1e X\US^'S RU`-[130]. _`U^Q[PTP}^iUU W]PgU]XU R 
U]XX _`U^Q[PTP}^b aUb(]PblbU X S^`XW^]bP[l]^a[^Xabl1U bUZa.|'c`l1. b!.1ZP[l]l1U ^`XU]bX`^RP]-1_[X`l1' 0]X ^Q`PWc}^bR U`bXZP[l]^ 
.|{lTXab^abl 30-40a/^, b^[{fX]P T^abXSPUb a[^UR \U]oUbao [^[_^b ]l}U ]P 30-40 a\. a[^X, ^bab^o1fXU ^b T`cS T`cSP `Paab^o]XX 
1-1.5 a\ R RU`e]UY gPabX 3-4 a\ R ]Xe<]UY.T^ h{X]P 4-5 a\ R ]X)1(-`PW`UWP RU`bXZP[l]l{e 1h[X`^R _[PR]^ \U]oUbao ^b 

1 2, _^aRoiU]]^\ _U`RXg]^\c .bPabX `PWTU[U ^b(UP]X({UaZ^\c Z`'b^- ]UY 507^ RR RU`e]UY. )1lTXab^abl \U]oUbao ^b 0,5-1 a\ T^ 
[Xb^SU]UWc' gb^ R _UagP]{,be S^`XW^]bPe, cZPWl|RP[^al, ^Z`c)b<U]- ]`b>Z]UY R UUgPabX W^]l1 RU`bXZP[l]l1e 1h[X`^R f^277^ `PWRXbXo 
]l]e S[X]Xablb\X _^`^TP\X' X ]P 1bPabX 1(^]bPZbPe a[^UR ̂ T]^Y a`UT]UY [1.SS^[^- X ]UaZ^[lZ^ _^Rl1_]PUbao Z RU`ec' |1`^b[*<U]]^abl
SX'bUaZ^Y _`^Xae^TXb ]PZ^_[U]'.1U S`c]b^Rl!e RU`bXZP[l]l1e `PW]^abX R^/{, ̂ 1.- [`c]b^Rl[Y \UeTc RU`bX_11][X`^R 5-10 \. \PaaXb] 
)ZX\Pb^iXeao R e^TU TXPSU]Ub1.1gUaZ^S^ |(P[l]lb\S1 R [UTo]l1\!1 _`o\^[X]UY]l:\X S^`XW^]-a[^o\X c_'{^b]U]Xo. !PR[U]b.bU `PWQXb 
mbXe R^T^]^a]l]e S^`XW^]bPe \^)<Ub 'SP[l]l!\X _`URl!{1]Pb1, SXT`^abPbX(1U_ |[`^-a[^o\X b^[iX]^Y ^b 3 a\ R]XWc 0.5 a\ RRU`ec. T^ 
ab<^U.1 PZX\ ^Q`PW^\' UiU ]P a'1'PTXX R \^`aZ{'1e 1'o)ZU]]^abl TXPSU]UWP ^aPT- S^`XW^]bP[l]l|e !_[X`^R ]U _`URl]!|1PUb ̀ Paab^o]Xo
1(Pe WPZ[PTl1RP}^bao (bPabX [lTXabl1e }''!U)ZTc ca[^RXo T[o b^[1f. STU RU`1'XZP[l_RU`bXZP[l]lb\X. 1 RU`e]UY d^`\X`()RP]Xo `PW`UWP, 
[Ua^\]U]]^, gb^ _`X _`^\U`WP]XX ]P[XgXU bPZXe S]l1U ]P_^`]l]e R^_ 1h[X`l{, a^RU`11]U]]^ _^oR[o|^1'ao aUbgPbl1U bUZabc`l1 T`cS^_

S^`XW^]b^R T^]^a]lbe QcTUb aciUabRU]]lb\ ^Q`PW^\ S0 aZPWlbRPbl_ ab`^U]1{o. _`UX\{ciUabRU]]^U X\U}^b 3TUal `PWRXbXU `PW]^]P-
ao ]P Z`X^SU]]^\ ab`^U]XX X [lTXab^abX Z-f^]]l|U ogUYZ`b\U`W- 1_[X`l] b^[iX]^Y ^Z^[ 1̂  a\. D]X ^Q`PWcb^b d^`hbX`c}^iXeao 
[lbe ^b[^e<U]XY' ]Ub]`PRX[l]^Y Rl]_ZPZXe-[XQ^ gUbZ^̂ `XU]bX`^RP]]l{e d^`\lb, 
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1 b<`XabP[[^|] 1'U]a`PfXY 11`Xc`^gU]l{ S`c|1'1'0Rl!U }]1(.,1}^!1a]X'{'!}1,]e 
X\,{U{^b ;W;bTX WSS:QP]1^]fXea'! 1{ ab`cU1<, Rl!bo1{cbl|e_ l{}.!'0`l1a 

'1Wl{1(^R ]![^a!(^a1'1{ 1]][X`P. ?b`^U]SbUR U`'!'XZP[1,1-1|)]e R1)!'S'!]c'|'l1e?`UTSboo R1;()._l _[^h{PTl Z`Xa,SP[::P, a\2
]Ua^\{]U]]^' aRXTUbU[la1'RcUb ̂ Q PZbbbRbbl1e TX]P\,111(1UaZ!1e0 0'2 ||}']!X`^R' 0,4 0,6 0,8 1 1,2 1,4 1.Q

_`X ],1e ^Qb]P`c>[<Xbl, g'S^ }TP[a)al T^ab-!!!;{)fUaaPe d^`_bbb`^RP];.bbb. 
RU`bX1(P[lb{l{e 11][b{`^R b|`^T^[>ZP[:1al X _()a[U ]PbP[;b d^`-])()[']1(P 

11 RP] {{o _[Pab^R^Y WP[ ! P1\X'1Wc1{P[ Pal ^`^,:1]a';b}Ue(X. :!a1'1, ^,{] {1)() 1 1 \ 

WP[U)ZX, W^]^_1 !]^`^T]0S0 [b)TP abb':';:|['!D1DY `PaaU!!U]]^Y cWZ^Y 
e b`UiX]P\1,1' Z |(^b^`1,b\ Ql{[X _`Xc`^!!U]l1]\'1!1^S^[1Xa[U]]l1\X D

d _Ua1(P. W^]l1 a^abPR[o[P 20-W0 a]\{, ^]P !)^(1bX-[1-[X`bb]P ._|1}!W^(bZX d

: ^ab`l]\ Sb^Te^TXbZ  1'`P]XfU _[Pab^R^Y WP]1U)ZX}](}]{ cS[^\,1 `PW/]U[P ^X1
a^ (`Xa. a'] ^ ![a`UZ`l1RP}^i].{e acS[1b]b(^R 21). 1 \UabU Z0]b'P1(bP a[^Y _U-!1 l
0 ^bTU[oRb_XY \PaaXR [lTP ^b S`c]b^R^Y b^[1f]1, Qlb[ a1(:1, `PW`cbbbU].

R mb^_{\ UabU ]PQ[nTP[^al Ra`b11_}1a_^a`UTabRU]]^ cb^[b]{U]b,1U 
l! |{][!1`P' P R US â b`0U]XX Rl}TU[oUbao \'{a[1(]4e Z`1,!-W^]P Z;1.11l1.{^S^ ^

Rl1Z[],1]XRP1^iPoao ]P hb. 1 mb'^*]W ^]U] (`X-a'!'?1.!1[0R' `Paab^'{]XX2.5 
]_[.!11] Rl1bo]cbl] _[^ab(^ab}.1 }3 _U`_U]Tb{Zc[o`}1^ hb!_11,'`^R. [-1 fU]b-Ŵ

({PabX .;abZXY a1b^ ^ ]PQ[S^TPUbao ^aUR^Y1 11^R, aR1{TU'Sa[lab-`:[._l]^Y 
^{

1]3: 91' b,1]bU]a!1R ]^ \ ^ ] ] a1\,! _` P]1.{b..1.^\a`W TRceab^` 
'- 'S^.[1i!4Wc.bUbbXUa 'S`cZ'Sc`l1 [lT21 R RU`e]UY gPab1'1 acS[!.{]Xabl]e 

(`bba. _01{PWP]1 ]̂ P[1{\{}{U SU]U`PfXY b<`XabP[[^R 22)' DT]P a^_TRce - 
{}'['RababRcUba Ubb]Pblbb'1 bUb<abc`P\ ]U_`PRX[l]^Y 3bX Z`Sb-d^`\lb. 
abP[[l1 Q^[UUZ `c_]lbU 11^ ^b]X _`^`PabP}^b] P Rab^b 0[-`PW\U`P\, , 1] |{:' (0'5-1 h]'1.{]{c {_[h`P a_[), bbe [X]UY]lbU R _[^aZ^ab1'{ S]b]b],{`P`PW}1U`l| 

a_b. SU]U`PfX'] Z`XabP[[^R b1`}|c`^gU]P Z RU`e-]{(.}abXSP}^1'5 !`cSPo 
!;_:1-'1 g^''', {-.- Rl1bo]cbl1e RU`bXZP[ll{lbe b]][1,1`^R. 3::bb b<`bbabP[[l1 Rl1-

'S'|_cbl! ^b abU]^S( 1]1[X`P Z 1{U]b`c' Xe [!1]U1?}{]'U R _.1b^a-`PWh{U`l1 @Xa. 21. RU`bXZ!1.']l]{l]e [^ab`^b!ZP h'[!|`^R R aUb(!P1.l]e Z`|{^1.UZa.Sc`Pe !{()a1'X 3b'^ aR1.1TU_{1;[X`P a^abPR[o1^b! {UaZ^[lZ^ \X[[1{\,1Ub`^R. -'a'|'1]0U]}1U 0 RU|)'|'11ZP"f',!{^|-^ |h,1!1`P a() a[UTP}!|, ,,,,".**,[,],!,!'T.,'1,.`'*,,,'_ 'SU;1la1'RcUb _ b^_'{, gb^ R Qlbab`abS^^ 0]X 1 XW_bU+bU;b[[U d^`\b.b`^RP[Xal ca[^R1.1'1e {|']|^11{;1T!'1 Z`11a1'P.]1[^|] R ]]U`b]'1}(:1.11b,1{^_1 _ 1]][|f]U; 1 :b._;bab^R^b?"_aT WP[U)Z1], 2 ^e[P)ZTU]|,1o./]}]ceab^`^]]US^ R^ .glTc bb[Pa.SamR^b? -'S`U_1XSblb WP'_a>b.Sb, 3 .-,;b]'^gZ_ ,,"-.', 4 ,,"-,,^_- - ]l;Y a[^b:| ]P Z^{{b;!Z'|'U bb[Pab^1]^S^ 0Q^QbfPo Xaa[UT0RP]b'boS _b^`d^[^SX]{ ^Q-[UTo]l1e [lTP 1{ 11U`UZ`lbRPZmhfUb? S[Sb]Sba.S^b--[.S^._h1;.;; _ `UWc[lbPbl1 / 
W()]P _U`R].b[!]!)|e Z`Xa1.P[[^R, 1/ Wa:]P R'S^`11g]b,{e Z`|1abP[[^R 11 Xe \,1^)Z]^ R_^[]U ^_b{a|1blab`cZbc`l1, ^_`UTa[U]]^ - ]'';;bW^RP]b,bY 

(.]a}]^R]l|U mbP_l! Z`X^SU]]0S^ ab`0U]|,1o acS[1{]X-d^`_bX`^RP]Xo 
a'|'l}e b^.]1i. 8U`e]oo gPabl 1(`X^SU]]l]e b^._i a]m^`\1.1`^b]P]{Pal b1`1,1

b'1]cbl]e [UTo]1'e m"fU\U]b^R ]U S|`^a[U)1(XRPUba'1. _0a'1'c_PbU[l]^\ |1^ aR^Ul[c RSS_ _`^\U`WP]X'.1 ̂ aP]TZ0R |1`1,1 Rl1e^TU {,1W_ ^T c}-)^R]o
Z`]'10SU]]l1U .SUZabc`P\1],1' Tc 1'U1{a1'c`lb WTaal ae^T]l1 a l";^1mo. b|().!1c({US{- DQ mb^\ _PgZP ^aPTZ^R.aR1,1TUbU[labRcUb S`cQ^WU`]Xab1,{e 

]l{\1X bf)X _`^\^`P)|(XRP]X],{ S[X] \^],1.\40`b,1[[^!{1'1b^R^S0 !bP1^1]{Xe RUS! a^abPR:1 1 [lT^^Q`PW^RP}:Sb,bRo  `PW`UW. `UWc[b,bPbU cR[P){{]U]-(`PWTU;b '!'P'()ZU 3.5), P a Z`{{^''UZabc`:|\1X' 0_'1aP]]l1[,|!1 ]1,!e a0R`U_ WPa^[U]]l1e S[X]Xabl1e ^aPTZPe \^]b1\{^`],1[[^]X'1'^R0-SXT{`^-/{['| 
]!|U]]l1e [PSc]]l1e ^'S.bb^>b<aS'XY. a':1]{)TXa'S^S^ |'^`XW^]1.P-|"|[lT1Sba':.^abl TPS]]^S^ a^abP|RPa d^`\;.:`^RP[Xal bXS|!1(|]l1U m1'11e /{['1 ca[^RbbYa0abPR[oUb ̂ Z^[^ 30^7^. a!'S!1[1bl|U 1{`1,{^1'UZabc`lb' ^Q`PW^RP]]l]U e:'!01'}1({b{^ `PWR1.1R:1n11]1.1-}4Wc.19','" ab`c|(.Sc`lb bUb<abc`^^Q`PWc!^{11Xe }"11;ao (`b;a. 21) h][X`P\X. 3b^b bX_ Z`X^SUS|]^S0a 1'`^a]!1o {b]|{`^-b[^_ -_UT'1]l]\,[11 "11lT(^R (1'1'0 ZPW.1[^, RU`b'1ZP[l]l!U 1[[X`l{ {.{_{U}^b {(|) a[^)b(]^U },10`a1(}|e b^[-ab`0U]{{U. R m_XSU!1U1-!11]Ua1(X S1`0\U`W{b!b{e `Pa_`^a'S`P]U] 1 ]S':e RlbTU[oUbao 2-3 W^]lb *`,'-"'""''"' :;bPe. 0'S[b{gP}^1f!.1eao |1`^lba`WPb{1.{U .]1X1]11, ac{{{UabRcZ]|11UU `PW[,1U`P- db{Za{.1`cUb `Pa_`aTa[U-

|!1X' ^`]'1U]bbb`^RZ^b? Sb lb^`d^[^SXUb]b. }|11a 1{ S`PS1XfP_,{ |][P}<1{^ab{,{; UU S1U`U`Pa|1`UTU[U]1.{o ]U 11`^hae0-W]P!1XbU[l]^S^ `PWTU[P ̀P1W[1.1!]-
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0P Ra[X X ]PQ[}^TPU'Sao _U`U\UiU]XU S`c]1'^!]l{e R^T' b^ 0]^
]1].1'1'. 

D
[^ZP[l]^U W]P1{U]XU X ^QUa_U.[XRPUb ^bTU[l]lbe*^ T()ab`^b:bZc |||!'{aU'| 04 ]}

9!^ 1_[X`^R. \4^i]^abl RU`e]US^S ^`XW^]bPa ̂ abPR[oUb'Z PZ^]! ]1a/1o]])]e _\^|^ ! 5*7 \ X ]U _`URlb1_PUb 10 \..^ b{S]PRX[^' P'
ZPZ X R ^T]^`^T]^\ S[X]X-!X>b<U' _^T^Q]l1e a[cgPoe, R T`cSXe 

\PaaXRU ̂ QiPo [lTXab^abl X 1(`X^bUZabc`l1a.S0\ c\U]l[hPUbao, 
S^`PWT â[ PQUU.-!= Rl1`P)ZU]l{ g* d+

S^`XW^]bR l1a^Z^[lTXabPo b^[iP' X\U!^iPo[[^TabX[PUb mb^b e9
-} \^`d^[^SX}^, SU]UWXaX  aRoWP]]Po ]U]1^a`UTabRU]l1^ a _[P_> T`cSc}^ !( D Dl WP[U)<l}^. 1(`X^SU]]l|U bUZabc`l1, WTUal,\ ^)Z]^ab0R^Y `PWRXbl1U 

D
S`c]b^-Z aUbgPb^\c bX_c. )1lTXab^abl 80-901^, ^b]UabX T^abXSPUb + l 10

"_[PRP}^b _`^fUaa^\ _`X Q[^ZX R^ [lTc''. Da]^R]lb\ Rl]a d^`\X-|gD
l S^`XW^]bPo R[o1^bao \]^S^`PW^Rl|UX ]jUb<b{X]]1TP]]^S^ `^RP]XX .-^
D (P]P[P\X, a'] R^Tl1. _^ Z^b^`l1\ _^abc_P[P R^TP' oR[o|^b-aR^Q^T]^Y 

-\..-. - RU`bXZP[l]l]U 1_[X`l{. _XbP]Xo ]X)ZU[U)<Pi!1Y R^T^_^Q[Pabl - !;^. ao - - _--^ 2+ - e *9- - g- : & ** S^`XW^]b.-- ]^a]lbY '- - -- - T ^ -- -T= = = ^ = h (, 1^W]XZ]^RU]XUW ]P(bXbU[l]l]e ]P_^`^R S`c]b^Rl]e R^T _`[1^*\ Q;+
_`^\U`WP]XX \^`aZXe ^b[^)ZU]XY m11!1SU]UbXgUaZ^\ T^_caZPUbao

a.!
Xaa[UT^RPbU[o\X |W\'WW711.  b^ >ZU R`U\o RU`]^l{]^SX\X |25,76' ;-g

"_`^\U`WPb^iPo 1.{ ].]. @^\P]^RaZ^S ĝ'b ^ a _^RU`e-!:! cbRU`e(TU]XU 
!c ! f29
{^ ! }S0abX b^[iP \^`aZXe ^b[^)ZU]XY' Rl1e^ToiXe ]P _^RU`e]^abl _`X!e !

!e]
\^`o, _`PZbXgUaZX ]U \^)ZUb ̂ Q`PW^Rl{RPbWl P\Z]cbl]e`US`UaaXX 

a1{abU\'' ab`. 169]. Ylb agXbPU\' gb^ ̂ bacbabRXUW ]P1]XbU[l-: ^' [306, !g *-
^g0 ]l]e ]P_^`^R R R^T^]^a]l1e _[PabPe a_`PRUT[XR^b ^[lZ^ _`X _`^_

^ R (RU`e]XU\U`WP]XX RU`e]UY b^[iX \^`aZXe ^aPTZ^R gPabX a^ '5! f.,^ 5-]0 \). _`^\U`WP}^b] Uc_[^b]U]]l1U ^aPTZX' ]Pal1iU]]l]Ue *1 3TUal h-D-
aq _^`^Rlb\X R^TP\X a[PQ^ _U`U`PQ^bP]Sbl1\X l TXPSU]UbXgUaZX\X^ q| 1[`^fUaaP\X. \U`W[Po b^[iP!P ]P.bP[l]^\ mbP_U D_^ d^`\X`^RP]Xo 
f f 11`^]XWP]P R^T^-a^^QiP}^iX\Xao Rl]a^Z^\X]U`P[1.1W^RP]]l1\b,1 
T ! f!.^ ]0a]l1\X \^`-S^`XW^]bP\XX' \U}^1fX\X aRoW],] U_^a`UTabRU]]^ a D ^:1-
D aZX\ T]^\.aa he T a6f!-*-<^' . { :6-:01\=*':;;5|- -U-4 D^`\X`^RP]XU \U`W[l1e _^`^T ]P Q^[UUS [cQ^ZXe S^`XW^]_D --)^\ 

bPe _`^Xae^TXbR  [[X]XablbU b^[1fX W]P_!!- }1`cSXe ca[^RXoe. c)ZU 
D g1,1bU[l]^ b1^`^Rl1U R^Tl1 11`U^Q`PW^RP]lb TXPSU]U-cS1[^b]U]l1, >^ ;^! ". W()\ ]P-X' ZPZ _^ZPWP] R̂  2, ^Q[PTP}^bW ]PgXbU[l]l]\X e ,- `PWTU[U -\' 1!^`P\X -. (]Pab^ 11`URl]1_P}^iX\X SU^abPbXgUab<^U)1.  mbXeTP)ZU *\,\ : :'':--*:---1:11 ------ - -- -j-'' ^a^^* \{Xa[U -}- (R 'S^\ ]P_^`]l|U _`^fUaal{ X X]],UZfX^]]l1U)j_{/ ca[^RXoe + D.m 1

:!.
! g !;d 11^[c\]P}^b ! R,^{m(R6Xh_ W]PgXbU[l]^U |1[Pab^Rl1U WTUal TPR[U]Xo `PWRX'SXU. gR]X_1|^1 R^T^]^a]l!e S^`],1W^]bPe]U  aRoWP]l] ]P_`o\c}^ a _`^},{U`WP]XU\'

R^^.b,m 0}{D .b1!!{|-!]1m X Xe. bPZX\ ^Q`PW^\_' ̀ XTXddU`U]fX`cUb -eP;,^XP)b caX[XRPUb )]h$bS : .| Wb b!bb1!1{* m{][,1SU]UbX({UaZ^\ _`^\U`WP]XX R \^`aZXe ^aPTZPe ̂ Q`PWcb^bao
TRU W^]l1 Z`X^SU]UWPa [PQ^ aRoWP]]l1e \U>ZTc a^Q^Y. ]Xe<_[[o ..]D19

^] +_ ! ]UY b^[iX RaU _^RU`e]^ab]l1e D \^ag `PW]^^Q`PWXU dPfXP[l]l{e ca[^-4a.{ RfY X Z`X^SU]]lbe _`^fUaa^R aZPWl1RPUbao[ X1b1l ^_^a`UTabRU]-
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11U`UW ]^' ]U^T]^`^TSb^abUY bU\_U`Pbc`]^S^ _^_d^`\X`^RP]XU 
[o. }.b:babZX QU`US^R^YW ̂ ]1'b,] Pe^To111XUao R acQPm`P[l]l{e ca_
[^RXoe, _`^\U`WPS^b Qlba':'`UU, ]1^mb^\c] P mbXe ^Q-c.{Pa1'b<Pe 
[Pabl ]!1W]<Xe ̂ b`1]fPbU[l]l|e bU\_U`Pbc` Qlbab`UU1 b`^]X1(]Ub
RS[cQl S`cSbb^R^bb? ̂ [_{X. 1 ]P S[cQX]U ]P||X]PUbao`UWc[lb:'bbU 
[^ZP[l}b^U |]`^\U`WP]XU R^T^]^a]l]e S^`XW^]b()Rg, 1'^ S{`XR^fXb
Z R^W`PabP]X}^ ]1.]1Pab0R^S^ TP1].'1U]Xo.

'{e 1 eP`PZbU`XabXZX Z`X0SU]]^S^ a1'`^U]Xo R0 \,1]^-TP[l]UYb]]U\ 
S^\ QcTcb ̂ _`UTU[oblao a^^b]^1hU]XU\: 1) _`^]]^a'SX _^`^T;
2) R R^T^]^a]^\ S0`XW^]bU; 3) WP_PaPhbXR ^Tl] R ]U[,1;TPR[U]XU\ 
4) aZ^`^abl1 _̂ `^b{U`WP]1,1o. @PW[X.b]lbU a^^b]^1_U]},1om b1,1e_ P`P-
\Ub`^R X ^_`UTU[ob ab`cZbc`c ]X)Z]US^ [lTXab^S^ S^`XW^]bP'

[lTXablbU S^`XW^]bl1,W P[USP}^1fXU ]P W]PgXbU[l]l;e S[cQX-
]Pe, gPab^ aRoWP]l1 a _[Pab^Rl{\X [lTP\X X ^Q`PWcb^b']aX \'1 UTX-
]l1U SU]UbXgUab(XUZ ^\_[Ub<al1 (`Xa.23). @Paa\^b`X_bR  ̂ QiU\ Rb,bTU

a^^b]^|1bU]XÛ a]0R]b,1e _^ZP3Pba[UY. ̂ _`UTU[oni[{e d^`\Sb`^RP-
* ]XU _P`PSU]UbXgUaZ^Y aXabU\l1 bb[Pab^RlbY [lTXabPo S[X]X-[UT 

abPo b^[i1| ]PT |]||]\1'

1{ mbX\ _^b<PWPbU[o\ \^'{]^ ^b]UabX:
_ @" _[Pab^R^U S`c]b^Rl{e R^T R R^T^1{^a]^\,1S ^`1,1-TPR[U]XU 

W^]bU;

Q [`^!{]^abl Z`^R[X' ^_`UTU[ob^b[1Po Z`^R[1'1 a_^a^Q]^abl a^-- 
e`P]obl 1{U[^ab]^abl _`X R^W`PabP]X\\ R R^T^]^a]^\ S^-TPR[U]XY 
`XW^]bU;

_ @. S!1T`PR[XgUa1(^S^ a^^bRUbabRcS^1fUUTPR[U]XU `PW`l1RP' 
^_`UTU[U]]^},1c a^^b]^111U]X}^ R R^T^]^a]^\ S^`].1W0]bUTPR[U]Xo 
X _`^g]^abX Z`^R[1{' Z^b^`^Û Qca[PR[XRPUb S`c]b^R^S^`PW`l1R 
\PaaXRP 1,1 R^W]XZ]^RU]{,1UR  ]U\ _^[^abX, WP_^[]U]]^Y R^T^Y,_ ^[- UU ̂ b[^'<U]]1oX _U`U!(`l|RP!^h\!1U WP[a>Zl 23. |1[Pab^RPo @Xa. 
]^abl}^ _`X]X_,[P1^|fUY ]P aUQo Rl1[11U[U)(PiUY S`c]b^-TPR[U]XU (d^b^ 16.1. 1PTc)
R^Y b^[h1X.

@"=@+\|761'
S`c]-_U`UZ`lbRPnh{UY * ]U Rl]W^RUb RP1]Xo, RU`0ob]0, TUd^`\PfXY STU @ SU^abPbXgUaZ^U Z`^R[}1; b TPR[U]XU, TPR[UlbX}^ `PR]^U -

'Sa;R^|b b^[iX.]1`^g]^abl Z`^R[X ]P afRXS.
2) ^ < @,<@'.@Paa\^b`X\ a^gUbP]].1UR l1TU[U]]l]e _^ZP3PbU[UY.`PW[1111]^U S^-R^T^]^a]^S0 _`^\U`WPS!Xo [^ZP[l]^S^ 11`X _`^T^[>ZU]XX 1)@"<^. _`UR^ae^To-W]'1gU]XY, ]] ]U\ T^ `XW^]bPT PR[U]XU cRU[Xg1'1RPUbao 

]PgX]P}^b TUd^`\Pb1XX'1(`XbX.'[UaZPo h!1.1e 1 ]UY RU[XgX]P Z`^R[X. ^_`UTU[o}^iPo ]PgP[^ ^b_ {1`^(1]^abl `PWRXRP'Slaob TPR[U1-1Xo, 
R]UT`1'1R-[1`bb WP\U`WP]XX R^TP. e(PbXo R^Tl1' R |[0 _`^]XZPbl ^bZ`l;b^Y aXabU\U ]PgX]PUb 0.57 ZSa/a\2, P R WPZ`lbb^Y Z^b^`l1\ `PR]P 

aa1'gPbl!USb:a:!bao hbX`^Z^ aXabU\U 0.3 ZSa/\: 3bbP]U]Xo _[PabXgUab<^Y b!`^!|]^ab1,1 bP[l1e R^Tlb `Pa11`^ab`P]U}1]l]U [432]. d^`\X`c}^bao 
]PbbQ^[UU '|UZa.Sc`l!. 91.1]1{!D'1'ao b`Uh1X}{}b1 `P'1WRXbl1-\^`aZXe S[X] _`X UabUabRU]]^\ 1U`bXZP[l]l1U ^Z^[^[199] c_[^b]U]XX 

b`P]a_^`-Z^b^`l1\ _^ l:b: ZP]P[P\!1, 0.14 ZS/a\: ]P S[cQSb]Pe a[c)<P1]1X\X 0_-4 \, X 0.43 ZS/a\2 ]P S[cQX]Pe hb. !P4-3 fUd^`\Pb]Xo\X, 
'|!{`cUbao ab`^U-1lbS_U Qlb[^ S[cQbb]Pe R^1{P. aRl{11]U 20 \ mbX_ ^{<PWPbU[XU abUabRU]] Q̂ ^[lh[U. R]UT`o}^]1{Poao `Paaa\'1^b`U]^ 1^W`P_

1{b^ _^TP_R^TP aRXTUbU[labRcUb' abP]XU ]!'!U D]^ R R^T^]0a]^1\1S 0`|1W0]1'U |11[11`()R. _@X ]P|!P[U [:,T^^Q`P'W^_ RU`bXZP[l]l1e TPR[U]Xo 
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R P[ Pal ^bTU[ l]l]\X R ]UQ^[l1_X\X ^aPTZ^R _c[laPf S[X]Xa'1'l1e Xo\`].. d^`\X`^RP]Xo}_`^.b]U]XU !P\X ^Q]P`c>[<U]^ `UWc[l'SPbU 
b`Ue SU]U`PfXY aR^US 1̂1 `U-Z`XabP[[^R a^ R`U\U]U\ T^ Z`X^bUZabc` [lTP R ̂ T]^\ RU`bXZP[l]^\ T^abXSPUb !.1[X`U. 111]_l9(!14D!]l1e 

1U`^ob]^, ZS/a\m ]P S[cQX]Umb â RoWP]^ 20-25 a bU\ ^Qab^obU[labR^\' X Qc0Ub a^abPR[obl a^ab^o]Xo gb^ _^a[U ]P({P[P TU[l]^S^ '2^-W0 X]jUZfXY ]U QcTUb a^S!`^-R R^T^]^a]^\ R^W`PabP]XU S^`XW^]bU TPR[U]XU _PTP[^. \. TPR[U]X'b !{^abc1b[U]XU ce(U ,[P[l]UY1b]UU 
]^Rl1e 11^a-_^`fXY X X]jUZ1{Xo\X' _`X^abP]PR[XRP[^al. Z`^R[X 11^a[U [^ZP[l]l1\X _`^\U`WP]Xo R]UT`XR- `PW`l1RP\X R^)(TPblao 
bhUYao R^Tl1 11`^g]^abl \PaaXRP R^aabP]PR[XRP[Pal. | [`X _^Rlbb_U- ]1U.S^S^,ZPZSXT`^abPbXgUaZ^UTPR[U]XURR^T^]^a]^\S^`XW^]-
]XX Rb){|hU[U>ZP_RUa^\ \^S[X _`^Xae^TXbl ^_`UTU[oU\^U TPR[U]Xo ]^Rl1U X]jUZfXX. SU^abPbX[]UaZ^U' 1 11`URl1aXb ba `UWc[lbPbU
_^a[U ZPVT^S^ \PaaXRP a Rl1-1{XZ[P X]jUZfXY S`c]b^R^S^ SXT`^`PW`l1R X Z`^R[X, _`^XW^YTUb aUb1{Pbl1e Z`X^- bfaY d^`\X`^RP]Xo 
bUZabc` _`^g]^abl ^aPTZ^RZ`^R[X [[`X \^i]^abX R^W`PabP[P, _^ a[^o R^Tl1 S`P]X1{U P S`c]b W]PgXbU[l]^ `PWfU[P. TU[U]XU\ c_-
[^b]o[ao. ?bU_U]l R^Tl; QcTU'S ̂ Z^[^a[^U S[X]Xabl1e R Rl|TU[XR1_U\ao S`c]b^R 20 \ _`X c_[^b]U]Xo TPR[U]XU ^Z^[^ d^`\X`^-
RP]XX X]jUZfX^]]l]e ]PS`cWZXX a]obXU Z`X^bUZabc` _^ZPWl1RPb^b _[Pa1'^R^S^ [1^Rlbb_U]XU \PbU`XP[l! c<S|a\m. TPR[U]Xo Xaa[U- 4 

[ .0. _^mb^\ca P\T^RP]Xo b1^abU_U]]^' _`^RUTU]]lbU b^[iX _`^Xae^TXb \c6XZ^RP R [128], ^WU`P! UY- R1'1hU[U>ZPiUY `PY^]U 
(_-^R 1^ -1,\P[).3TUal Sb^bU`X ]U Rl1W^RUb WPa^[U]]l1e R^Tl{ [lTXabl1e RlbTU[U]Xo a[^o T[o S[X]' _U`UZ`l|RP- cab^Y]XR^abX{mPZb 

}^iXe _[Pab^Rc}^ _`^\U`WP_WP[Ue<l, aZ^`^abX ]PQ[b^TPUbao a^gUbP]XU \PaaXRP. @PW[X'b]^U R^W`PabP]XU W]PgU- S`c]b^R^S^ `UWZ^U 
]XY _`UTU[P _`^g]^abX _`X ^T]^^a]^\ UU R^W^Q]^R[U]Xo (Xa_lbbP]Xo X aZ^`^abX a)ZPbXX a[^o R^Tl! `PW[X(!-1|`0R^- }1{,1o d^`\X`cUb 

bU[ R bP[^\ [UTo]l1e TX[Xal a^ab^o]XX). \^]^[Xb]{'>]e !P S[cQX]Pe _[Pab^Rl1e [lT^R' ^b T^\2-17 \ ab`^U]XU W]PgU]Xo ]!`UTU- ]^U 
[P _`^g]^abX a^abPR[o[X'/ .2_7.3 X [UT^S`c]bP.ZS/a\2, [lTP P ]P S[cQX]U 24 \, R ga`UT^RP]Xo a[^U
Z^]bPZbX`c}^iU\ S^`XW^]-R^T^]^a]^S^ a _[Pab^R^Y _`^\U`WP]Xo WP[U>Zlb^, !P WPZ[b^.bXbU[l]^Y 20.3 ZS|a\2. 1{^]aXabU]- dPWU 

S[X] R hW^[X`^-mb^\ fXo X]bU`RP[U ^QR^T]U]]l1e _U`Ue^TXb ]U_`^\U`W1;:Xe, aU`Xo ^b _^[cbRU`T^Y R ]U\ ^Q`PWcUbao bRU`Tc}^. 1'P R 
[1[^b]^abl 1 ^QR^T]U]_aZU[UbP _^`^TP\{X. R^W`PabPUb \U`W[l{\X ^b 1.53 S/a\W ]P S[cQX]U RP]]l|e 12 \, cgPabZ^R, ̀ PWTU.[1U]]l1e T^
1.33 S/a\W ]P S[c6X]U _^TabX[P}^{]{Xe1 24 \. R^W`PabPUb. _UaZPe, ]l{e W^]Pe TPR[U]XU `UWZ^ 

1lba^bP W]PgU-]]^TjU\P R X]jUZfXY _XZP ]PT R^T^]^a]l|\ Rl1TU[oUbao WP[U)ZX' S^`XW^]b^\ _[Pab^Rl1U TRP X, a^- `Pa_`UTU[U]XX 
^bRUbabRU]]^' a^abPR[oUb\^i]^abl R[P)Z]^abX [lTXab^S^ _XZ W]PgU]XY S^`XW^]bP R[P>Z]^abX. |[U`RlbY WPRXao1. ]bb`1 ^b _`^g]^-
abX Z`^R[X' 1b^_Z^b^`Po Z`X^bUZabc`^Y' R aR^}^ a \PaaXR]^Y ^!]U`UTl _UaZP\ WPRXaXb X a^^bRUbabRcUb ^b \^i]^abX 23-30^/^ _U`U-

Z`l1RP}^iUY b^[iX. (60^/^ RaUe ̂ _`UTU[U-1 40*607^ 2 _^ZPWP]^' R[PV]^abbf gb^ a^^bRUbabRcUb abUSbU]l _XZ [XbXdXZP_`PWTU[U `^S} 
{{XX X 1PZXU_^`^T bUZabc`P\X a^ 1h[X`^Rl1\X a _UaZP\X [130]. a S[cQX]^Y. ]XY) X aRoWP] c_`^g]U]Xo ?[UT^RPbU[l-cRU[XgXRPUbao 

!1U\ ]^, Xe _`^\U`-Q^[lb_U ]P \^i]^abl R _UaZPe _U`UZ`lbRP}^iXe R[P>Z]^abX Q^[lb_XU W]PgU]Xo R^T^]^a]l1Y S^`XW^]b cZPWl1R:1}^b 
^b[^e<U]XY, SXT`^abPbXgU-bU\ Q^[lb_U X R],]a^Z^S^ RU`^ob]^abl ^QjU\P WPl|XX R WP\Z]cb^S^ \^ib{^abX [lTX-cRU[XgU]Xo ca[^RXoe 
ab^S^ Z^b^-S^`XW^]bP. |[^ Rl1a^ZXU R^W]XZ;1'|'l aZa)S^ |[`X mb^\Q cTcb \4PZZUo ]P_^`P. TPR[U]Xo, TP]]lb\ R [X]WU R0Tl{'[>Z. |428], 
ad^`\X`^RPRb_UYao Rb,bW^Rcb R ̂ a]^RP]XX W]PgU]XY Sb`^\U`WP}^iXe ^b1`UTU[U]]l1e TUd^`\P-_`X ^WU`]lbe ̂ aPT_ T^abX)ZU]XX `l1U 
Z^R' S[X]X-R^Tl1 _`X bU[ X Rl1h-1U[U)1(P1fXe TPR[U]XU \^11{]^abX |f{n [UTo]l1e _U`UZ`b,1RP}^iXe ad^`\X`^RPRh]Xeao |]^`^T 12 \ c)ZU -
].05 ZS/a\:, P _`X \^i]^abX22 1X[[X\aP X @.3 RU`TX]SP(`bba. \ 3.5 ZS&\:. a1'l1e 23). |[^ b^[i TP]]lb\ [. - 

DT]^R`U\U]]^ _[PabPa 20-30_\Ub`^R^S^ S`c]b^R^S^ R^W]XZ]^RU]Xo \PaaXRP R^W`PabPUb TUd^`\PfXY c_`^g]U]XU\ [130], T[o 
^T]^`^T]^a1'l _`^g]^ab]lbe Xaa[UT^RP]Xo22 Zb|a\2. !1PbbbX 6 aR^YabRS [X]Xab^b,} [lTP ^b ]U^Qe^TX\^ b^[iX _^ _`^abX- T^ TPR[U]XU 

1 \UabPe' ]PQ[b^TP-STU WP[U)ZUY _`^g]^abl ]1^1(PWP[X' _[Pab^Rl1e `P]X}^. Z`^R[X \U]l111U, gb^ R W^]Pe X]jUb{fX^]]l{U TUd^`\Pb1XY 
({P-_`^fUaal1 _`^Xae^Tob R^R[U!1U]lb X]bU]aXR]UY R Z^b^`^U X, Z)bao bUgU]Xo [lTP X [UT^S`c]bP, a[UT^RPbU[l]^, a[UTl1 d^`\bb`c_

b^bao Q^[UU \^i]l1U )1U__^`^T. b]-1[X`l1 bU[ X \{U`W[lbe [lTP, abX aX[l]UU [UTo]l1e ad^`\X`^RPR1_Xeao _,|X]U`P[l-c_[^b]oUbao `P]UU 
]Po a^abPR[ob^iPo. a^ a[UTP\S1 TUd^`\P-,{^S`c]b^RlbU ^Q`PW^RP]11o `^TP `PW[X1{]^S^ 

D^`\X`^RP]XU X]jUZ{{X^]]lbe P \^Sc1'Re^TXblb1Xb} bU[P. Z`X^SU]]lbe aP\^ab^obU[l]l]U bUZabc` _[^Scb R S[X]X- d^`\X`^RPbl 
abl]e b^[iPe' _U`UZ`l|RPb^iXe ZP|{ R ad^`\X`^RPR|h]'1Uao_UagP]lbY m[U\U]bl{ S^`XW^]b, ^bTU[1,]l|U [^ZP[l]l1U a^WTPUb `P]UU ca[^_
RXo a[UTc}^1fUS^ mbP_P ]1[Pab^Rl]U f[o m_XSU]UbX\{UaZXe [lTl1 _`^ab^S â b`^U]Xo.\U`3-d^`\X`^RP]Xo 
[l1e \^`aZXe WP-b^[i' _[Pab^Rc}^ R^T, Xab^g]XZ^\ Da]^R]lb\ d^`\X`c}^iXe 

R^T R R^T^]^a]l1e[U)Zl' S`c]b^Rl1e _U`U`Pa_`UTU[U]XU oR[oUbao ( W)@ ,<@ , Q.
\Ub`^RS^`XW^]bPe' ]UaZ^[l1(Xe ]P S[cQX]U WP[USP}^iXe TUaob1(^R 
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^b _^RU`e]^abb{. S[PR]l1\ ^Qca[ PR.]1X R1!}^b1{ !]_1 ] PZ^11[U- DdPZ'S^`^_,1, 
1]XU S`c]b^Rl1e R^T R [^ZP[]]]l]e W^]Pe, o\\[oUbao 1,1e S^`XW^]bP[l-

]^U _U`U`:!a_`UTU[U]XU Ra[UTabRXU ]a`PR]^h1U`]^S0 1_`^_,1a`W?1]Xo
R^T^]^aS{l1e ,SU-S^`XW^!}?'^R. 8lS;1U[U]]{U a[^o !]^Tlb _^T -||UTo]|)1}{ 5
[()\ WPa gUb S^`1.1W^!11'P[l]^S^ _U`U`Pa]1`UTU[U]Xo ̂ b\UgPU.!'ao\ ,|]^*

^SX\X Xaa[UT^RPbU[o\1,1 DX Z`X^SU]]l1e T[o ^Q`PW^RP];.bY.T`cSXe ^_;!.'|. ]^[abXeX]lb.,{ S1`1]R^Tobao ^ ]P'{X\]XU R ̂ a]^RP]Xb[ TP]]l!U Qc-
S`P _cgU]1,1'b [X]Wl1 R^Tl1 \^1]-{]^abl}^ 3 \ X R _^_U`U!!]1{1(U ^Z^-T^ ^[^ 400 &\ \4.}}4. ?c\Sbb] [3331. {1`X aU-cb(PWl]RP[,1{b^ ^d^`\X`^RP]XX 
W^]]lbe QcS`^R] {cgU]1,1'{ R^TP, ::Z^b^`Po a^a`UT^bPgXRPUbao _^T QcS- ,

!.\^e(Ub bb`Sb!bbX R ]US^ a^ W]P({!{bU[l]^S^ a`^\, a^ a.1.^`^-`Paab^o]Xo 
]l1, P ]U a S[cQbb]lb ?URU`]^Y 0\U`XZX [33]]. ]P[X!!XU [{[o [X]W

0R^Tlb R ^a]^RP]XX QcS`^R S;c(bU]Xo _^ZPWP]^ R `PabciXe ^`PQ^bPe
YPZZUo. }{X]Wlb \^11{]^abl}^ 7_2 \ bb b_X`X]^Y ^b 30 300 \ X\U-T^ 
}^b _[^_{PTl R^T^aQ^`P ̂b 70 \ 700 R _^_U`Ug]XZU. T^ hb^`-[[o ;'aZXe ̂ aPTZ^R' STU b1UagP]l]U S^`XW0]bl], _^Tab1'{[P}^iXU S[X]Xabl1U

^b^[iX' _`^a[Ue1{RPb^bao ]P \,1]^SXU ZX[^\Ub`l1, S^`X_ ^`UWc[lbP1. 
^-W^]bP[l]^1'^ _U`U`Pa_`UTU[U]Xo S`c]1.^Rl1e R^T W]P1]XbU[l]() \Pa- -

S_bPQ]UU. -̂
-W1 ]Pab^oiUU R`U\o ]XSTU R {]^[o`]l1e ^Q[Paboe ]U,|'bP-c)<U 

ZXe ^STU Qlb _`^Xae^}1X[^ _U`RX11]^U ca[^R[1Y, _`^\U`WP]XU Q^[l-
b_Xe _[^iPfUY \^`aZXe ^aPTZ^R \^h{]^ab1'}^ R ]UaZ^[lZ^ a^bU]
\Ub`^R. D^`_bX`^RP]XU +e\U`W[l1e _^`^T 1]U`Ue^T]^Y W^]lb R a^R- S] Q

oR[oUbao [X1_l `U\U]]l|e a[PQ^Y ca[^RXoe PSbP[^SXUY d^`_bX`^- ^<RP]Xo \^i]l]e m_XZ`X^SU]]l{e b^[_1. !(`X^SU]]l1U b^[iX b`U- W<blUS^'SX_P 1]1X`^{<^ R _`UTU[Pe `Pa_`^ab`P]U]l] XfU]b`:1[l]^S^ ..)- aURU`]^S^ 8\P[P b[ [b'bTP]aZ^S^ _^[c^ab`^RP. !PXQ^]blS[!{e `PW_
\U`^R ̂ ]X R b^[11{Pe D1T^ab'1SP}^b \^`aZXe ^W.[^e<U]XY aP'}1UeP`T-

^..^aZXe 0gX ZPWP]fURaZXe aR!,|b' !P 24 _^ZPWP]^ `Xa. d-`:'|a_`UTU]1U]XU
ac11]X X \1^`o R _U`X^Tl{ _[UYab^fU]P. )(^`^bbb^ `PW]l]U RXT]^, 0
gb^ ]PXQ^[UU [lTXabl}U \^`aZXU b^[1|{X _`Xc`^1{U]l; Z ^Q[Pab.o_b * *bh'bX`^1(^S^ Pa_` ^ab` P] U]Xo ^ab`^R^R' \U[Z^R^/{].{Y' ` _^[cXW ̂ [Sb_

PZRPb^`XY, `^RP]]l{e ^bab^oiXe TP[UZ^ ^b \PbU`XZ','''' Q"`"- 4 )2
S^R^Y [X]X'\. }4 S[PR]^U, gb^ R mbX _U`X0Tlb ]P _^RU`e]^a,Sl Rl{- [:
e^TX[{'1 X. a^^bRUbabRU]]^, _`^\U`WP[X \^11{]l{U b^[11{X R^T^]P-

hal]1fU]]l1e \^`aZXe ^ ^aPTZ^R. 09

!1Ua\^b`o ]P W]PgXbU[l]c!^ XWcgU]]^abl ̀ PY^]^R ̀ Pa_`0a.1.`P-
]U]Xo DD;\'1U`W[lbe \^`aZXe ^aPTZ^R WPZ^]^\U`]^abX d^`lbX`^RP]Xo
he 1(`X^SU]]^S^ ab`^U]Xo 0b TP[U{(b1' ?'[ R _U`Rc}^ ̂ gU_`PW`U1|1U]cfo. 0, -. =11b0 mb^̂ Qjoa]oU'Sao hbU]\{, `UTl ^bacbabRc}^b Z^\]![UZa]l1U |{aa.]]U- ?^'R Z^b^`l1e T^RP]Xo, QS'b ̂ f]^R`U\U]]^ XWcgP[Xal dPfbbP[l]l[U ca-
[^RXo ]PZ^S{[U]Xo ^aPTZ^R X Xe |(`X^SU]]^U a1.`^U]XU. [4\US^h1SbS}-

=Sb1ao R ]Pab^oh{UU ^!#:R`a\o ^S`^_b]lbS? \PbU`XP.,{ _^ ]]U||{UabRU]]^\c a^-
abPRc X 1{`X^SU]S1^\c ab`^U]X}^ _^[c!1U] R b^[{Ug]lbe h`UWc[lbP.].U 
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0_`0Q^1]P]Xb?. 0] _`U]{abP}R[U]XU TPUb ^ a`U/{]U\ _^a'|'`^U]]cS^_ U_a^a1.;!Ra] !{ a1.`a)U- Z QU`USc, ̂ Q`PWcb^Wb P1 (^]^\U`]^ \l!ZP1^iUY 
!1 1)1{ 

]1'1X ^1'Ta[l]l]e [Xb^[^S1,1gUaZXe |!^ mbXhb 1'!^/{RU`SPZ)bao\P.SU`],111[?]\ )/]]c!^ W^lbc''1-^[lZ^ R mb^\ a[cgPa `PW]^a'SUY. TUd^`\Pb1Sb1,{ |)ae( RUal\P a[^)Z]^ R^aa'SP]^RX1'l afU];b`bbY Z`X^SU]- _`^{1Uaal1 _^`^Tl]. !P ^b QU`USP,S T1U `PWRXbXo `P1W`c!|]U-1\!a`W[|)1U cTP[U]Xb.b 
]l]e b^[11]. ^Q[Pabl Z^]aU`RP11X'{ WPbXeP1^b, |{o `U.11Xb{1'^1]l1e] `Pa_`^ab`P]U]P .SU^`XX DbacbabRXU .bPabbT.b]^ \U`W[^b]^_dPfXP[l]^S^`PW`PQ^bP]]^Y 11U`RX({]^S^1'^[i' a^R]1P]1PUb a ^Q[Pab'{,b^ D]P }{U`W[l1e 
P]P[XWP ^b[^)<U]XY \^`aZ^S^ T[o SU]UWXaP, ̂a^QU]b{^ m_X- @Paa\^b`U]XU_ U`Ue^T]^Y W^]lbZ`X^[1,1'1'^SU]UWP. T[o ^{U;1]XgUaZ^S^ 
1{`X^SU]]lbe b^[_]' W]PgXbU[l]^ ̂ a[^)Z]oUb bU^`U1'!1gU- bU\, gb^ Rl1TU-Z^]aU`RPfX1.1 R ̂ T]^\ ^Qca[^R[U]^ `PWRXb].{U W^]l1 11 `PWTU[U 
aZXe b'1 _`PZbX!1UaZXe R ̂ Q[PabX `PQ^b \U`W[l1e ]!{U`W-_`^fUaal{ `Pa]1`^ab`P]U]\4o S`P]X1{c' STU TUab`cZf1{X [1{'Sl `UWZ ĉ \U]l1_P}^bao S`c]b^R. Xe 1(^]aU`RP1{Xbb,R  acQPZRP[l__^`^T X _`^1{Uaal{ [l1e caX[XRP}^bao 

]UR^W\^)Z]^'_ ^ Z`PS}]US? \U`U, R ]P-_`PZbXgUaZX ]l'e ca[^RXoe 
R`U\{o.a1'(]oh{UU 5. b@0]aS@RaaXR]0o ab0TXo

\U`W[l1e ]!^`^T ]P'S`P]a-1 ^QSfU\ RXTU _`^1{Uaal! TUab`cZfXX ^ZR0]XgRaZ^S^ Z@X^[Xb^SR]RW0
b\'{^)Z]^ abPTXb,1 ̂ ZUP]XgUaZ^SẐ ̀ X^[Xb^SU]UWP S`UaaXR]^Y (mb0_ `PWTU-bR@\^TR]cT0fX^]]^Y _R@_@01^bZX

]P ]UaZ^[lZ^ S`c__.'!X'Sl X Z^]aR@R0fXX)
1,1 1'U`_'11'1!]U_1. @PW`cb_U]{.{U_ ,1U`W[l{e {1^`^T _`X 1\,1UeP]X1!UaZ^b': 

('SU`lb^PQ`P_\U`W[l1U _^`^Tl] R^WTUYabRX\X̂ `aZXe R^[] ]P 1 _`UTlbTciXe aZ0\ Qlb[X ^a^QU]]^abX `PWTU[Pe 0ZU-`Paa_1^b`U]l1 
P1]XgUaZ^S^ Wbbo).Z`X^[Xb^SU}1UWP, aRoWP]]l1U a ]PZ^_[U]'{U\ _'1^`aZXe

\PbU`X-\U`W[l1e S1^`^TX  Rl1]^a _`^bPXR11]U1'^ 2. |[`^bPb[RP]XU ^aPTZ^R' Xe Rl{e^T^\ ]P _^RU`e]^abl X ach{UabR^RP]!1U\ R acQPm-
(b?@\D/1a]c_PhXo).._.]!P !P `P[l]lbe mbXea 1'PT,{oe b]`^'1ae^T{{b ca[^RXoe. S|^a.]{UT^RPbU[l-

!1 [{,T^R R acQPb<-|{`^fUaal{ \U`W[l{e S`c]b^R 3' ]^U ](`X^SU]!-1l]e `PW`c1]]U]!1o _^`^T: `PWRXbXU a)b ̂ b`XfPbU[l]^-bU\_U`Pbc`-
R^T a ^b__^T R^WTUYabRXU\\b .1]U`P[XW^RP]]l]e RP[l]l1e ]l1e' R[PS^]Pal1iU]]l1e ca[^RXoe 1{Ua1{U\U]bX`^RP]]l1e }{^`aZXe ̂ aPT|(^R Z

bUl[_U`Pbc`^Y.a[^!babl1]\{ b^[iP\, `|.b1{PbU[l]^Y b'TU \U`W[l] U afU\U]bb{`^RP]]l1U [lT^\ S`c ]blb
1{U`UTc{^bao a Rl1a^](^\X]U`P[XW^RPb{]l1\X R^T^]Pa1'iU]]l1\'{X S^_ '|U`\^PQ`PWXo

|1 Z \^]^[X1]]l1\ `XW^]bP\X TP[UU \U`W[l]\ b^[|fP\. 3bX mbPSblb
aRoWP]l] a abPTXo\b,1 ^ZUP]b,1!{UaZ^S^ `US`UaaXR]l{\X Z`X^[X:S^SU]U* _`^b{Ua_!{PXQ^[UU eP`PZbU`]lb\ bb aR^U^Q`PW}{l1\Q U`Ub'^Rlb\ 
WP'1 (^ST{P \^`aZ],1U ̂ aPTZX Rlbe^Tob ]P _^]]U`e]^a,1.l X _^TRa`SP1^b- \^`_{:(]\,1 R Z`X^[Xb^W^]Uo R[oUbao bU`\^PQ`PWXo `PW`c11]U]1bU - ao T^_^[]],1bU[l]^h1c ^e[P)<TU]X}^. [ UT\X, a^TU`e(Pb111'1]\,{X a b<Sbe QU`US^Ra' [ ^e(U]] l] e \U` W[l1 `l1e[l]\X 1 QcTUb TP]]^\ b`P]aS`UaaXR]Po `PWTU[U abPTXo X 1'U`\1,1-`Paa\^b`U]P _0`^TP\,1X, R^WTUY|abRXU_,\1U eP]X(bUaZ^Y _^T a^R\Uab]l1\ 
^ZUP]!'111Ua1(^S^ Z`X^[Xb^SU]UWP ],1 .bUaZ^;? aRoWP]]lbU a ]UY Z`X^SU]]l1U ^Q_R^T [U`\^PQ`PWX^]]l]U QU`USP m]U`SXX\ ̂ `aZXe [21]. 
11`^fUaal{. 1 ^b'[bT.;XU ̂ b abPT{,{X' 1 ^a]^RP-\ X Q^[UU. Xe `US`UaaXR]^S] Z`cblbU ^Q`lbRlb Rlba^b^Y 30-50 T^ `?1Wc}^b "T" "`''.'a*'T''_` ^S`Uaab{`c}^{{{UU PWRXb{{U X U]XU {(` X^SU]] R^W]X-` ^S b̂ <^ h1_]1UZ_ ]1{b1 R^WTUYabRbbUR\ ̂ [] ca[^)Z] _^T \UeP]X!]UaZX\ X bU`\X[{UaZX\ 
aP' R 1'`P]aS`UaaXR]c}^ abPTXb^ _`U^Q[PTPS^bb1UY oR[oUbao ]Xh[ ZP;^b ]Xh{X. Z`^R[o m'S1{e ^QRP[XRPUb_S[cQ^ZXU ?^ R`U\U]U\ TUab`cZ-
bXR]Po bU]TU]fXo. [^[^:1U]^RPo b`P]aS`Uaa!1o !{b^_`XRU[P ao R^Tl1 [Ub^\Z 1.^\c, b] RXTU {1^_U`Ug]XZ^\ 10-15 \. \4^`aZSbU Q[^Z^R T^ 
R ]Pab^oh{UU R`Uh{o :bQa^[b^b]^ _`U^Q:bPTPS^h{X\ (T^ RQ[`:WX 8-10' ?)._`0]{Uaa^\ QU`USPX \{U}^b _^[^>b<hbU[l]c1^ bU\_U`P"Sc`c T14]P_
h:XZX acQPZRP[l]^Y Z`X^[Xb^W^]l1 ]P S[cQX]Pe |1^T1 \U`W-_`^Xae^TXb ̂ bbP].{RP]{,1U 100 \ oR[oUbao Xe ^bU_[o}^h{X\ R^WTUYabRXU\ T^ 
UU ({PabX!b]^UTUS`PTPfXo 1 e^TUb `P]aS`UaaXY [l]e (ba`\^PQ`PWXo_ ^T-|23). bb`^Xae^TXb _^`^T, X US^ a[PSP}^iXe T]^, cS[cQ"hU]XU 

acQPm`P[l]l1e \U`W[lbe R0TS|^S^ `PW`c][U]XU |b`^fUaa b^[i X Xe 1(^]aU`RPfS1o QU`US^R^SâZ [^]P), gb^ X]1'U]ab[dbbfX`cUb R acQ- `PW-
PZRP[l]l1e [1`bb mb^\ \1l1RP [XQ^R ̂ Q[Pabl ]P \Pba`SbP[ ^ZUP]X11Uab(^S^ aP\1,1e \^`aZXe QU`US^RD. bbPoRbb;XY ca[^RXoe. 1(`1,{^[X- T]U 
:1'^SU]UWP R^R[UZP{^bao \U`W[l1U bU({U]1{-[]^`^Tl], R^[]U]XU\ R ̂ bZ`l1b^U\ ^`U' [XQ^ R^R[UZPUbao _^[]^abl}^ ad^`\:b`^_ }/]^aXbao 
RP]]l|U R b(^]bX]U]bP[l]l1e o]\,1b{ R^ RT^[lQU`US^R^`]_ ^b^Z.ca[^R11oe.

1PZ >ZU, b(PZ X R _UaZX,abPTX}^' \U`W[l1U [lTXablbU !PX\U]UU Z gPabl _^QU`Ue<lo! `US`UaaXR]c}^ ]U_^- `P3\l1Rc cab^Y.bXRlb 
a`UTabRU]]^ Sb;bb.bQ^[UU WPeRP(bU]]Po R^WTUYabRXU\ !]Pabl R ̂ QiU\ ^QjU-S[X]l1, ]^ _^a[UT]Xe \^`o b.{ PZRP1'0`]'111' T^[o cab^Y]XRlb 
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\U Rl{a^Z^[lT[|abl1e 1U`\^TX;cTPfX'!_^`^T ]U!]U[X{<Pb. ?P\^U |1bb,{`^Z^U ̀P}a!1`^-
ab`P]U]XU X\U}^'1' Sb^`^/{l1 ]]`^\,1U>Zcb^g]0S^-P[UR`!!b^R^S^ a^- 'SU`lb^::Q`PWbbUb:|_ QU`US^bWDSD |4bbbU]abbRb+^a 1:6'1'c''' `PW`ch{U]bbU a'bPRP. [1^abc_P:^i:,bU R bb`;bQ`U)Z]c}^ W^]c ̂ b bU`\^PQ-`PW\{lbb]P a ]1`^bPb{R;1-aRoWP1!!11\'11,1 bU`\,1^TU]cTPfXX' _`^fUaaPh{X S},'US!'bUbao 1!PabXfl] QU`US^R P[UR`Xb^R^Y,P  b.PZ>b<U S[X]Xab^Y`PW1,1^]]l1e 1'P[l1e 0aP!{_X _^a.]]UTc1^iX\ \U`W[l1e ^b[^)1{U]1,1Y _!1a\ !)&31b!1!!}0\',1 [USZ0 RW\c!{|{RP}^ba'b X R^TP1c1X R ^.!]1(`l{-`PW\U`]^a'!'X c]^a'1bao oR['1U'Sao Rb0_bU`\^TU]cT:h1'!1'1 0`m _^ \,{]U]1,11^ D.0. |2|'221' ]1.()]}. 1'^U \^`U. 1 R ̂ 1{U]l \U[Z^R^T]l1e h{^`oe TP>1(U `UWc[l'S:bbU `|1W- {!]:Sl1\,' ]1^`^T,\U`W[l]e acQPb{RP[l1bl1e _`^1{Uaa^\ _U`U`PQ^bZ!1 |)].] "^S^[:bUbao'', \lbRPU\l;`] QU`US ].8. US [̂ ]^Tl!^)ZXo ]U a^W/]PU1.aoc Sb`^fUaa^\ _U`U`PQ^bZX1 b^QU`Uo<SbYb WP ̂ a]^R]l1\{ |:!a,]{c{^1b{1{},[ -W:b_1bbb']lSY a[^Yb ]P]^a0R 1b ^] !10TRU`SPUbao `l[e[l]e TP[l]Ub7bb.S;U_ .!':.]S)[{^PQ`PWb[UY. 'SU`\'|0|{U]cTPfh}1R W^]U !'X::P_b].1({UaZXU ca[^RXo \c ;1Zb1.]R]^\c `PW`c11bU]X}^. gU_S R W^]Ub U`\^PQ`PWXX.a_^b(^Y]UU, S|)`;1WT^ [`UT]oo a1(^`^abl ̂ ba.]'cb1P]1,1o bU`lb^PQ`P:WX^]]1,{e QU`US^RZ ̂ -

b'Uhb_U`Pbc`P \4\4|{ _^Rl1|11P-_^QU`Ue<XY 1 W^b-bU ̀PW`c111PU\lbe :bUQ[abao 21 ^b 6-] \ R ]U`U111(0 S^T, ^]P a^ab|1R[oUb1 0*15 lb T^ R
];'b aURa`_Z ]1,1V]U\c. 1::Z. _`!1 ^b RU`e]US^ a'Sa'1 TR'b)ZU]XX c`^R]o S()T, P R 0b]{U[l]l1U S^Tl{ Q[PS^bb`Xob]lbe bU`\^PQ`P-/\[o ca[a)RXoe (Rlba^'SP20-25 \4\4[|h{) bU\_U`P'Sc`P ScQb': QU`USc1 P]lb<X]^Y bbamlb 

W}1],1 ZPbPa'S`^dS[.bUaZXe \Pab['bbPQ^R T^abXSPUb 50-100 _b R S^T. *12.5' ?, ]Pb Q`^bWb<Ua0abPR[o[P S^T^Rl|e Z^[UQP]X'b S[cQX]U ]3 !1b^ 11`UTRP`XbU[l}{l1U ^1{U]Z1.1 _^ZPWlbRP1^b. R^ Rb^`^Y_ ̂ [^R1.{]U
_[o}1(U]P SP[U'b]11Z^R^]\{ ]1^Rl1aX[Pal .2' ?, [;;:`US^R^S^ f^ cabc_P -1 S^[^]{U]P _110`U b{^S[^bX[^ ]1^[^ac ac11]!,1 1[]X`bb]^Y ]U l,1U]UU (-5.8' 1 _b^`Ub U_b-?). R^Tl] Q^[UU_ ^Rl1aX[Pal UiU RQ[bbWX c`UWP 10_40 b<\ }4lbU]]^ a ]1`^fUaa:1\X bU`h{^[1Q`PWbb:ba RoWP!b^ [23]. b.{a(!UW-

]\'b0`o 0-_40 \ ^b QU`U__^Rl11_Pblao: R _^[^aU _`^T^[)ZP[P [1{]@Pbc`P ]0RU]11a \,|]^SXe ]UQ^[lS:;Xe ^a1'`^R^RR  0`Zbbbb<U, a[())1(U]}b1)1e `l]e_ R 40-100 \ ^b ^b ^]P 1{W\U]oUbao S;! T^ -1.5-5.8 -1.5'?; [l|\{11 \'1U`W"[l1]!!'{ (;^[lb_XURl1a^Z^[lTXa'Sl|\}1 ]'|^`^TP\X. ?:bhblbU 
aRl1111U0' ?; ]P R 100-207 \ ^b 0.2 ?; T^ TS-, `Paab^o]X!1 - -0.2' aZ^`^abb'{ ̂ babc_P]]'1o bU`\^PQ`PWX^]]l1e QU`US^Ra R^S]abRU]]lb

abP_1b^T^_bRUS ^T^Rl!e Z^[UQP]11Y bU\_U`21bc`P ]P lb ^b QU`USP 207 ?URU`^-1^a'S^Zc [XQX`!b, _^aZ^[lZc ^]}{ a[^)1(U]l1 11`U1{}.{c11{Uab-
_^1(PWb,]RP}^b1 ]PQ[S^TU]bbo 53]. ]0RXbao 11^'f^)<b{bU[l]^S? [ [P]]lbU RU]]^ Rl1a^Z^[lT}{abl1\,{X b1^`^TP\{1.1, a^TU`>1(PiXb\{X 80-90 7^T^ \:[\4|1, S1U`Ue^To1]{XeXW\U]U]'1o bU\{b1U`Pbc`lb bU]TU]f1{}^ a':QSfcb^ [lTP. 1^W_[^)Z]cZ) X]bU]aXR]0abl _`^fUaaP WTUal X[[!^a.!.`X`c}^b

Qlb3TUal a[UT^RP.bb^ a^ab^o]XU. R acQP:ZRP[l]^U *::; acQPm`P[1,]^S^ bb^_c[o`1{l1U _P[U^`UZ^]ab`cZfXX R`U_'{U]X _^a[UT]U-TUS`:1TP1{X'1 S[c_^b[^)ZUb{1'{o ]\{0\U]b. ^T1{}{ aciUabRU]]l]Y T^ \,';'^!{]!!1bl ,[^]]lbU S^ ^[UTU]U]Xo ]P \PbU`XZPe ?URU`]^S^[ !^[c1_P`Xo. ?^S[Pa]^
a _^[^Vh_]]^TP\'111 Q:b] \^`oS 10-15 lb ^Ql{.1]^ [Ub^\ ^\l]RP}^bao mbX\ aZ^`^a]]l S^`XW^]bP[l]^S^ _U`U\U{]{U]Xo`U1(^]a1'`cZ1{Xo\' 

'S'_-'bl]^Y R`U}4U]X ]P b{Xe R^WTa;?_Q^[lShcb^ gPab!, bU\_U`Pbc`^Y, ]^ QU`US:bR  S[cQl Z^]bX]U]bP ]1`X _^Rl{1[U]XX \^`o R b!`U/1U-c`^R]o _`^1'PXRP_R^Tl1" 1^_`^a ̂  ab1WcS^b̂ b`1{fPbU[1,1{^_bUh_bU`Pbc`]l1U [Pe a^R`U1\{U]]^S^ ShU"bbldP \^`UY,]1PbbbURlbe X 1^ab^.b]^-?bbQb[`_
R`Ubb'{o Uh{U 01'aR^_b;;bSb R ]Pab^oiUU \4Y|1 ]P \^`aZ^\ TP[UZ T]U a1{^S â ^abPR[o[P 3-50 \S R S^T, P ]P _`X\^`aZXe ]1{W\,1U]]^aboe T()a_

US(] b1{SP[P `PW`U11]U]Xo.1.2 Z\ R S^T' [1`X mb^\ h{^`aZXU QU`USP'_ `S1\l[ZPb^11{1{U Z
Rl]!-!{U 0' ?, {1`XT^]]l{e R^T 1a[X bUhbbbU`Pbc`P `a[bbb('S^RlbU_`b,1_'1^`aZX_{ ]11W\U]]^abo\, WP_ ^a[UT]XU 5 blba. [Ub a\Ua.SX[Xal R (]':'^. XR-\{!. RU`^o'|'!!^. ||^.]1|-!^a1'lZ] b^[!f!| |!`0bP|!RPZ)':' [XQf[ ab^`^]c [)'][l|U ac|_X ]P 30 b<\' P ]P ^bTU[l]l]e `Paab^o]XU T^ T^cgPabZPe 1]PabXg{+^. a1 QP:<-.|151U'Sao [;^S`aQU]!{l1e 1.{aZ[1^!]U]!1U_[), [XQ^ ![o 50 Z\ [21].

QUWS`P-!];.},]1{,!{l1e [1]]1|]()Z0U S`c]b^R eP`PZbU`]^ \U`W[l1e .SU``X- `PWR11'|'|!a 0SbP[^SX.b]l1U _P[U^`UZ^]ab`cZfXX, Rl1_^[1{U]]l]U T[o 
l1U`W[l!ebb`Xa_^a^Q"'|U]Xo b^[|f. ^b`P;<PZ]bm bP_ D]X /(1!U]'S]l{e b^`],1X WP_PT]^S^ _^QU`U>Zlo _^[c^ab`^RP 9lbP[, aRXTUbU[labRc}^b,

a'!'Q1}m`P.'1l]{,1e WPbb:bT]^S :̂b ^QU`a>[<lobb^[i 1( ]^Rl1\{ .['[o g'S^ WP_ ^a[UT]'{U ca[^1]Xo\. blba. 5 [Ub QU`US^RPo [[]Xo a}'!UabX[Pal WTUalR 
$^__;'b[Pb bU\'1_U`Pbc`]l]ebU\S1U`.1bc`P QUWS`PTS[U]b]{'e c!{PabZ^R ab^`^S{ca c1_},1 ]P 1_5*20 Z\,,S.a. a^ a`Uf]US} aZ^`^a1.l1^ 3*4 \ R S^T.
!{`hRl]e a^b[^e<U]XY a^a1]PR.1]o[P R b^[iU _^TR^T]l1e -0,5- -1,0" D]P _`^T^[)ZPUb a_{U11(Pblao ]{ R ];bab^oiUa R`U1\,1'1 a^ a`UTSSU;:b aZ^_

1 521.[ 2-3 R S^T, _b QU`US^RlbUS b^ab`^Y[<;b X a^^`c)<9-`^abl}^ c]Xgb^)ZPo 
?aRU`^-?bbQX`bb, aURU`P 3P[bPTbb^b! 0QbhX`jblbU _`^ab`P]abRP ]Xo [19].

(|bbQbb`aZ^Y, (^[lb_baZ^Y ]1'1Wh1U]__`X\^`aZ1{e 9]^-}}4]TbbSb[`ab<^b"b ;[ 

]^a:'UY {1^Rb^!}{D-)(}1)11!}m1\'11{^b[^)ZU]Xo\X a a[^)ZU]l{ [lTb,1abl{\X 
[1 ^b[^>b<U];T;]bWP[U>ZU^Q`PWc!^11{b{\X[l TP_,!X. \4^;f]^abl [lTS1a'Sl]e 

S^`1{W^]-/{0a'SXSPUb 20-_'bab`^R0h1c a`UT]U\ _^ RU`e]U\c 40-50 lb. 1 
'|')' |1`ambPbbRP];bU^Qh{Po [lT1.1ab^abl a^abPR[oU'S4 0c^ ^QjU_b]Po |681. 
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!1^`^T a Q^[l::b^Y [lTXab^abl}^ _`],]R^|{Xb ().|'`X-Z R^W]XZ]^RU]XZ) ]UZ^]a^[XTX`^RP]]l1e S^[^fU]^Rl{e X[^R' \^]]]]^a1']).11P)1(TU]]l{e fPbU[l]l1e R^`^]^Z' d^`* T^]]^S^ |(0b[^RX]' P| bPZ)ZU`U[lUdP: !| ]U _`URl11_PU'S 30 \. Qc`^Rl[e _`^RUTU]_.[,P]]lbU Z0'S0`l}e `PQ^b, ZP]PR^^Q`PWS1l1e _^]],1e<U]XY ]P \UabU R1 1bPoR|hXe [UT(o]l}e )Z1,1[ 1!b^ 3 _^a[UT]1.{U ]P b_U[ldU _^ZPWl]RPZ)b, \U`W-TUaobX[UbXo |];19 (bPZ ]PWlbRPU\l;Y _^T;W^T]lSY bU`\^ZP`ab). _^`^Tl] _`^a[U)ZXRP}^bao]P  ZX[^\Ub`^R ̂ b QU`USP.TUaobZX ]]l1U 
X\U}^iXUao b1^ mb^\c R^_`^ac.R [XbU`Pbc`U TP]]l]U @Paa\^b`X\ 

1^WTUYabRXU \X]U`P[XW^RP]]l!e R^T Z`X^[b,1b^W^]l],_ `^R^TXR1_XUao@{aa[U11^RP]Xo ̂ ZUP]X1bUaZ^Y 
a ^b`XfPbU[l]^Y bU\_U`Pbc`^Y _^WR^[X[X \U`W[^'S]c1^11`^bo)ZU]XX ̂ Z^[^ 250 [Ub, ^fU]Xbl ]!1 

]P \U`W[l|U _^`^Tl! R QU`US^R^WY ̂ ]UX  ]P b_U[ldU \^`UY ?URU`]^S Ŝ |0[c-^6abP:+^Rb<c 

3U\[X. 1PZPo ̂ ]]U]ZP R 1]`U\o Qlb[P 0.0. 1P`P-@U[XZb^RlbU T1P]P hP`!1o \U`W[l]U `PW]^U _^`^Tl1, _U`U1(`l{bl|U ^b`XfPbU[l]^-
!. D. [`XS^`lURl|\, )1.?. [^R^`ce^Y|'1 .}}4. \4 U[l] Xb<^Rlb\,bU\_U`Pbc`]l1\X ]{()Rl]\, \^`aZX\X R^TP\X, gPabXg]^ ^b1'PXRPS^b X[X _U-

9Ue^RaZX\, 1(cT`oRbTURl[\, ].]. @^\P]^RaZX\,R.0. R ̂ e[P)ZTU]]^U 0.[. a^ab^o]XU. `Ue^Tob [{`b[ mb^\ ̂ ]X bU`o}^b Sb`^g-
a@.3. (!Pab0 0`m, [[4.[. .]].0. )(XSP`URl1\, 9.1. !UXWRUab]^-]^abl X abP]^Robao _[Pabb]Sg]l1\X, [P]X[^Rlb\' ^a.SPRPoal R _0[U ^b`1{|{P-

bU[l]l{e 1.0. ?^[^RlURlb_b, !{.}4. @^\P]^RaZX\. D]P ^b`PWX[PR _^[]UbU_,|_U`Pbc`. Rl;\, 11`X aZ^`^abX \U`W_`PagUbPe TUS`P,{PfX1.{ 
[lbe b^[1f' e^bo X RWS[oTl1 _^ R^_`^ac ̂  _U`U11]UT!hXe 01'|`UTU[U]]l|U, R acQPZRP[l]^U a^a.S^o]XU, `PW]^^Q`PW]l1U `Pa-]:bbbQ^[lbhPo

^bR^TXbao \{\4|{ _^T \^`UY R _`UTU[Pe ̂ bZ`l]blbe PZRP-bUS![^^Q\U]c. 11`0ab`P]U]XX `^[l 0T]PZ^, 11b^ T]^\ aciUabRcb^b TP]]l1U, 
'S^`XY. W]PgXbU[l]c}^ |[^ ̂ QiX\ WPZ^]0\U`]^abo\ ^b`XfPbU[l-_`X mb^\ XS`PUb \Paa^^QhbU] R `Pa_`UTU[U]Xo `^[l TXd-d^`\U 

X Z^]RUZbXR]^S^ bU\_U`Pbc` _`XT^]]^S^ a[^o R^Tl{ X eP`PZbU`c ]U^bUZb^]X-]l!e _U`U]^aP dcW]^S^ a^[UY 
'"'"`.Y'']'",,'".*'' 1{aaZXe Sb^`^Rlbe R^T R^W\{^V]^abl a^R`U\U]]l]e ^aPTZ^R R \U`W[l{U TRX>ZU]XY T^_caZPUbao _^`^T1,1. 1 `PaS{`^ab`P]U]Xo]Pab^o-

11{UU R`U\o R[Xo]XU b^[i _^T P`ZbXgUaZXe\ ^`UY XW^QPblb1 00 \.a^[U_U`U]^aP 1\'{U`W[l{e ]P T^ T]^\ acQPZ-TX]P\XZc TUS`PTPfXX 
RP[l]l1e \]^S0[Ub]U\U`W[l]e !{'51. 1P`P]^R agXbPUb R_^[]U ^gURXT]l1}{ _^`^T XWcgU]^ ̂ gU]l a[PQ^. [[^mb^- dPZ'S `Pa_`^ab`P]U]'{o
h'Sc W]P'bU]XY .]`UWRl1.{PY]^ _^`^T XW^QP:blb2 0 \. |{P X\ [U^Z`X^[^S1{gU-^fU]^Z mbhe a^abPR[U]]^Y `PWQ`^a _`^b{Uaa^R T^ TP]]l1e RU-
[Xb<. |1^ \]U]X}^ }4.! (\-Q . aZ^Y ZP`bU aaa@ 1 : 10 000 000) RlbTU[U]l1 _^S`c)ZU]]Po P`Z-13], _`^fUaa !P]X[^RP mb^b [| `Pa_`^a1.`P]o-
Ubao ]P S[cQX]c _U`Rl1e (R \Ub`^R b0-^ZUP]X!{UaZPo S`P]XfPe XW^QPb2 0-100 \) X PQ`PTX`^RP]]Po^b _^RU`e]^abX b.U. ac11{Uab-T]P, 
RU]]^ ]U R[XoU1' ]P a^ab^o]XU (R \)X Xae^T]c}^ P`Zb^-Z^]bX]U]bP[l]^_^ZUP]X!{UaZPo S`P]XfPe XW^QPb0 -20 h1^11{]^abl \{U`W[lbe
1'^.]bi. [[^ \]U]X:^ PRb^`^R' W^]lb T`cSXe TP]]b,bY [30]'dPZb^` `PW`c1hU]Xo
\U`W[l1e b^[i \^)ZUb X1'l \^|1T]^abl @PWRXRPoR WS[oTl1 1P`P]^RP X !.D. [`XS^`lURP'W^]l] cRU[}|! ]PTUS`PTPf11X 

\Ub`^R TUaobZX 9R[U]XU '|.o. WPa^[U]Xo 8'0. [187]. _`XT^]]lbe 1(cT`oRfUR X !.!. @^\P]^RaZXY_ `UT[PSP}^b Rl]TU[obl ]Pa[^UR |!0`^T
_`UTabPR[oUb aU`lUW]c}^ ̂ _Pa]^abl |]^TR^T]l]e P`1(bXgUaZ^\ 1.|])ZU]U`]l{e b_U[ldU b`X bX_P Z`X0[Xb^W0]lb: 1) a ^b`X1{PbU[l]^-T[o 
a^^`c)ZU]XY, _^aZ^[],Zc ]UaciPo a_^a^Q]^abl bU\S|U`Pbc`]l1\X S`c]b^R R b^Y X[X_^`^TP\X' Z^b^`lbe R mb^\ a[c_ _^`^Rl]U R^Tl] 
gPU a]X>ZPUbao.`UWZ^ bb]^Y Rab_U]X \X]U`P[XW^RP]l1; 2) a Y\4||, ^Q`PW^RPR|h!{\,1Xao 

1(0]1'X]U]bP[l]l]e X WPbU\_ ^T _^S`c)ZU]]l|\X c`^RU]lca[^RX'{e 
lb^`o (P`Zb^-Z^]bX]U]bP[l]^-^ZUP]XgUab<XY ?^e`PbbU_[XU 1'X11 Z`X^[Xb^W^]l1,\U`W.b!l|e b^[i`U.]1X!{b^Rl|e 
_^ 0.0. 1P`P]^Rc); 3) a Y@1|{, ad^`\X`^RPR1]bX\Xao R _`XQ`U>b<]^-!{U^b'lU\[U\l!\ Z^h1_^]U]b^\ acQ:bZRP[l]^b? b_U[ld^R^Y Z`X- l{^`aZXe (b_U[ld^RlbY !.D. [`X_bX_ \U`W[l]e _^`^T,_ ^ ca[^RXoe ^[Xb^W^]l1 oR[o}^bao \U`W[l|U _^`^Tlb, _^Ta.!.X.]1P}^-`U[XZb^RlbU 1{b^ S^`lURc). bX_P X\UUb ]PX-0Rb^`lb agXbP}^b, Z`X^[Xb0W^]P1  

h{U`W[l]U X ^e[P>ZTU]]l1U i,'1U S^[^fU]^R{;1? 0[!1[({{. 15*20 b.l:a. [Ub Q^[lb_cb^ ]^S1[^iPTl ]P P`ZbX!]UaZ^\ 1_U[ldU, `Pa_`^ab`P]U]Xo ]PWPT^(aP`bP]a1(Po \^`o _^]X)ZP[ao `US`UaaXo) Q^[UU'g U\c`^RU]l R b^\ a[cgPU, Ua[X _^T \^`U\ _`^Xae^TXb _^TWU\]l1e`PWS`cWZP ]P 100 \. 1 mb^ R`U\o ]P ^QbhX`]l1e ^ac1;]U]!l1!, cj1;131fPe R^T d^`\X- S[cQ^Z^Y \^i]^abl bX_P Z`X^[Xb^W^]l]mb^S^ fX`Zc[of1,1X, \U`W[l]U b^[iX. 1 `^RP[Xal S^[^1{U]^R^Y b`PSbaS`Ua-`UWc[lbPbU a^Z`PiPUbao \|[|b Z`X^[Xb^W^]PX agUWPUba ̂ RaU\. @Paa\P'S`XRPo
aXX ^]X .,.'.,, Qlb[X _U`UZ`l]bl1 \^`aZX\X R^TP_.{X. 1^_`^a _^[]^- [! (cT`oR1'1UR bX_ XZ`X^[Xb^W^]l1 ]P P`Z'1'XgUaZ0\ [1U[{,dU, 1.0. ' ablS^ TUS`PTX`^RP[X \U`W[l1U T`UR]XU _^`^Tl] X[X ]Ub, T^[S^U 1bb^ ['}1. @^_bP]^RaZXY _`X ^_ca-agXbP}^b'Z PZ b.b !.D. [`XS^`lUR, R`U\o ^abPRP[ao ̂ bZ`l]bl1\. !( ]Pab^obfU\c R`U\U]X }'{^){<]^ agX- Z;|]XX Z^]-ac1_X X[X _^TjU\U \^`o \^Scb c`^R]o d^`\X`^RPbla'{ 'SP'Sl ]1^[]^ablb^ {|b^ \U`W[l1U _^`^Tl1 cabP]^R[U]]l1\' 1[X`^Z^ '|!1]U]bP[l]^-_^S`c)ZU]]l;Y Sb Z^]bX]U]bP[l]^_PQ`PTX`^RP]]l;Y

]P PZRPb^`XX `Pa_`^ab`P]U]lb P`ZbXb|UaZXe _b^`US? 'S1{[l1 _^T b^[bb1UY ̂ e_ ({b^ \{U`W[l1e 11^`^T.! ^ WTUala [UTcUb ^b\UbXbl' _^S`c)ZU]XU
128 5. \Xe:U]Z^R 0.! \29



ac[1]X a _^TR^T]lb\ QU`US^Rlb_b aZ[^]^\' bPZ >ZU ZPZ X mRabPbXgU- X ]P RTP[X ^b'QU`US^R!.̂ ^bZ`l1bl1e PZRPb^`'{oe) `Pa_`^ab`P]U]l1 aZXY _^TjU\ \^`o, a^_`^R^>ZTPUbao PQ`PWXUYQ U`US^R' [[^-c`^R]o _ gPabl P`Z1'XgUa1(Xe \^`UY, P bPZ;<U Q^[lb_Po b_U[ldP PQXa-aP\Po mb^\c Z^]bX]U]bP[l]^__^S`c)ZU]]lbU `PWTU[Xbl X Z^]bX]U]bP[l- )1UT^RXb^S^̂ ZUP]P a[^)ZU]P ̂ e[P)ZTUb{-gPabl ?URU`]^S^ aP[l]Po 
]^-PQ`PTX`^RP]]l1U _^`^Tl1 _`PZbXgUaZX ]UR^W\^V]^. _^`^TP\X. R P`ZbXgUaZXe \^`oe ]Xe(U 0- {{4aZ[b^gU]XU a^a'SP-]l1\X |[`X]fX_bbP[l]^ Q[XWZ^Yb ^gZX W`U]Xo ̂  `Pa_`0ab`P]U]XX X \PbU`XZ^RlbY S[cQ^Z^R^T]lbU >ZU[^QP aZ[^], R[o}^b cablURl1U\\_ R P}`b(bX!1UaZXe \^`oe _`XTU`>ZXRPUbao D.3. T`m [[^ US^|.2'^]. ]UZ^b^`l1e STU WP[USP}^b_ ̂ [^e<XbU[l]^_bU\_U`P-]]:]\^`lo `UZ' \]U]X!^' \\_ "_b^Scb ach1UabR^RPbl R b^Y gPa.S;| b_U[ldP, Z^b^_ _^`^Tl1.bc`]l1U 

^ac111P[Pal R ]UTPR]U\ SU^[^SXgUa1(^\ `Po _`^:_[^\'' (a. 20)' b.U. 1[XWZXe XW[^>ZU]]lb\ 14.[. X !.0. )(XSP`URlb\,[P]X[^Rlb\ 
|1bX`^1(^, bPZ `Pa_`^ab`P]U]lb T^R^[l]^ ZPZ _^ _`XR^TX_,1l1\ X\ X 1.0. ?^-_`XTU`VXRP}^bao 1UXWRUab]^R RWS[oT^R '{.1' |262'24R1 [X'SU`Pbc`]l1\ aal1[ZP\ RU[XgX]P ^ac1[U]Xo :_U[ldP \^S[P T^abX- RT^[lQU-D]X bPZ>ZU Rl{TU[o}^b W^]lb: aSb[^h|]l1e [(}RlUR |W19'3201. SPbl ^b\UbZX 100 \. 1[^ D.3. 0`m, ̂ ]X ^bacbabRc!^b R W^]Pe R[Xo- \\_, ^ab`^R]lbe \:[Y|1 a Z`X^]1mSP\X, ̂ b-`U[XZb^Rlbe `aS^Rl!e ]Xo bU_[lbe Pb[P]bXgUaZXe, bXe^^ZUP]aZXe R^T X R^T Z`c_]l]e aX- 1.0. ?^[^RlUR_^`^Ta  Z`X^_mSP\X. `'4fPbU[l]^-bU\_U`Pbc`]l1e Qb[`aZXe ̀ UZ. "\U`W[^Y_bP[^Y]'a mbcW ^]c Z`X^_mSP_,1X0. .1. !UXWRUab]^R]PWRP[ 

b<` Pb1]Ub? b^[{ZX [`cS^Y, W`US{Xo_ ̀ XTU`)ZXRPUbao .|[. ?. [^R^`ceP RT^[lQU`US^Rlbe \1\'1|1 ^ba_[^1_]lbe _^ZPWP[ ̀Pa_`^ab`P]U]XU D] a!1XbPUb, gb^ [861. \\_ R P`ZbXgUa1(Xe \^-`Pa_`^ab`P]U]XU (P`aZ^\ \^`U _^QU`U>Zlo _^[c^ab`^RP5 \P[ R WP1]PT]^S^ T^ cablo^S`P]XgU]^ X Rab`U11P}^bao ̂ ]X [X1hl R `oe _`XQ`U>Z]^Y _^_cWZ^Y 0\Scm\lb R 9cZ^baZ^\ \^`U, ^ab`^R]lbe \4\4|{ a`U[XZb^Rl]e `. [^aU. !P a^abPR[U]]^Y |{.Y. YU[l]XZ^Rlb\ R 1966S. |U^Z`X^[^- _ _^[^a^Y ̂ b !^R^Y 3U\[X P`eX_U[PSP ?URU`]PoZ`X^_mSP\X T^ SXgUaZ^Y ZP`bU -{ZcbaZ^Y0 aa@ \Pab_bPQP 1 : _5 000 000 \^-`1a_`^_ 3U\[o R 1{P`aZ^\ _.{^`U' Z R^ab^Zĉ b _^[c^ab`^RP 1PY_blb` R 
ab`P]U]XU \\_ _^ZPWP]^ bPZ )ZU b^[lZ^ R _`XQ`U>Z]^Y 1b^[^aU' X _`X\U`]^ _^}1PbbbURlbe' 1^ab^9]^-?XQb[`aZ^\ 9cb<^baZ^\ `oe 1{1X`X]P mb^Yb b^[^alb ]P _`XQ`U)<]l1e \U[Z^R0Tloe a^abPR[oUb ̂ b Sb:W^QPb5U0  \. 1.0. ?^[^RlUR _^b<PWl{RPUb [320] `Pa_`^ab`P]U]XU10 70 Z\.T^ ![\4[1 ScQlb R h{^`Ua{1[^1b:]l1e RT^[lQU`US^Rl[e ^b )(PbP]SaZ^Y 

Db _`XRUTU]]l1e b^gUZ W`U]Xo ({cZ^bab<^\ ^b[XgPb^bao RWS[oTl1 0.[,.\P- ][PbbbURlbe 0\Scm\lb R \^`U' P ^ab`^R]l{eT^ cablo `. ]X[^RP X 8XSP`URP 115,149,151]. "11.0. |1|1' 3bX PRb^`lb agXbP}^b, YY|1 Z`X^_mSP\X] P _`^ab`P]abRPe{ ,PY-[|}0lb`-a `U[XZb^Rl1e gb^ a_[^1_]lbU RT^[lQU`US^Rl1U (a^R`U\U]]l1U \\_ X `U[XZb^- aZ^YX 1PYTP`PfZ^Y ScQ' R b_X`^Z^YW ^-DQl-1]XaUYaZ^\ `PY^]U; RlbU) R^ RaUe P`ZbXgUaZXe `Pa_`^a1'`P]U]l1 \,1^`oe, WP! 1aZ[}^gU]X- Sb^Y $ZcbXbP R \^`UWP_PT]^S X̂  aURU`]^S 1̂ PY\lb`P' QU`US^R c c U\ b^e<]^Y gPabX 1P`U]:1URP \^`o, ]^ _^[^a^Y !1P-h]X`X]l1.`PW[X]]^Y }1P;bbURlbe X R 1^ab^g]^-?b,bQX`aZ \̂\̂ `U' R_[^bl ^a^QU]]^ T^ D]X ^ZPY_b[o}^b Pb<Zc\c[obXR]lbU X PQ`PWX^]YlbU QU`USP Z^]bX- (13_77- 0Y^]-c Sc6lb a.b_.). 3TUal c]aZ^Y `Pa_^[^e<U] cab^Y]bbRlbY ]U]bP[l]^Y X ^a1'`^R]^Y acbhX. 1 b^S^-R^ab^g]^Y gPabX 1P`U]fURP a:<bbY [UTo]^Y \PaaXR X QPbX\Ub`XgUaZXU !1 S11T`^[^SXgUa1(XU ]1P]-
b,b |[U]^`ab<^S^ \^`UY Xe ^S`P]XgU]^ _^[^a^Y R`Pa_`^ab`P]U]XU ]lbU (b^>b<]UU eP`PZbU`XWc1^b 73- a.bh.) ^Q-b^[lZ^ _`XQ`U>Z]cS^ 
_U`Rl|U (P`aZ^\ \Ub`^R, R TUaobZX \^`U ^b a^bU] \Ub`^R - .])Pa'Sl "]U\U`W[l|hbX" ('':'P-T^ \^`o. 0abP[l]^U _`^ab`P]abR^ WP]ob^ 
_U`Rl]e ZX[^\Ub`^R' R \^`U [{P_bURlbe, R 11|U[^]aZXe ^ab-`PY^]U [lb\X'', _^ bU`\1,1]^.]1^SX11 1.0. ?^[^RlURP) X _^[^)ZXbU[l]^-'1'U\{-

_ bb ^. YPZP`P 35 Z\, R `^R^R WPbbPT]^Y gPabX T^ 1^ab^g]^-?b[QX`- 11U`Pbc`]l]\X Z`c_]^\Pa1_bPQ]^Y aeU\U, a^-_^`^TP\X. !P Q^[UU 
aZ^S^ \^`o Z R^ab^Zc ̂ b ̂ ' 1^[lb_^Y }oe^RaZXY 30 Z\, R T^ abPR[U]]^Y - 1.0. 19] gPa'SX \^`o`PY- ?^[^RlURl{\ R^ab^g]^Y [3 T[o ^]U {`^\aZ^Y, D\c[oeaZ^Y X [caX]^Y ScQ 40 Z\, R R^ab^.b]^Y }|P_bURlbe - X gPabX 1^ab^g]^-?XQX`aZ^S \̂  ̂`o, _^ZPWP-WP_PT]^Y (1PabX 1^ab^g]^-?bbQX`aZ^S^ X 9cZ^bab<^S^ \^`UY ^b TUao.SZ^R ]{:] T0 1_X`^Z^U a_[^1_]l1e RT^[lQU`US^Rlbe] !1Y|{`PaS!`^ab`P]U]XU _U`Rl{e a^bU] \Ub`^R. (0bbPQP`aZXY WP[XR, ^. Yc^abPe' 1P]lZX]P ScQP, cablUR^U`PY^] ^bZ`lb13`9 bbbU[ldP eP`PZbU`]^ [[o ^a.S`^R- R]]\,{^`lU `Pa]b`^ab`P]U]XU W^]l1\4]fXbX`b<X, 9Pc]aZPo ScQP). |{`X mb^\ 1_X`X]P `. ]l1e \4\4[[. D]X hX`^Z^ `U[XZb^Rlbe R \^`oe }{P_bURlbe`PWR1.{bl{ a_[^{11S1^S^ \4\4|{ R^Z`cS ̂ ab`^R]^YWP[USP]XoR f^[lQU`US^Rlbe 

X 1^ab^.b]^-?XQX`aZ^\ (WP_PT]Po ]Pabl)' R 1{P`aZ^\ \^`U X}{UUb ach|X 130 Z\^gU]l Q^[lb_Xe _`X\U`]^ T^abXSPUb `PW\U`^R; \Uab^ WP[USP]`bU \4Y|{, `UTZ^^ab`^R]^U R \^`oe 1P`U]fUR^\ (a:. * 1^[lb_^Y 90 Z\/{oe^RaZXY),P  R^Z`cS Z^]bX]U]bP[l]^Y achX (b^S^-R^ab^g]Po gPabl), |[U.b^`aZ^\, 1^ab^]]^-?XQX`aY^\ (R^a- (`PY^] \4UTRU>b<lXe ^ab`^R^R).
b^g]Po ]Pabl) X 9cZ^baZ^\ ̂ ]X S{`PZbXgUaZX ̂ bacbabRcb^b. 1T^[l- 1 |[U]^`aZ^\ Z0b^`^S R̂  ̂ a]^R-},{^`U, S!^TR^Tl1l1U ̂ b[^>ZU]11o 
QU`US^RlbU \\_ R Q^[lbhX]abRU a[cgPUR oR[o!^bao ]Ua[XRP}^iX- ]^\ \P-oR[o}^bao _^ab^o]]^ Rab`U(bP}^bao ^e[P>ZTU]]l1\X, [152] \Xao. D]X _U`UZ`l{RPb^bao ?\4?. ?UW^]]^\U`W[l]U ̂ Q`PW^RP]X{ [0\,1^i]lbU (T^ _Ua-1 \) [X]3l1 \U`3[l]e _^`0T, _`UTabPR[U]]l}U 
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Z()\ X S|UagP]l|\ P]1UR`Xb^\' 11^`^Tl1WP[USP}^!1{|,!U \U`W[l1U ]P 9cZ^bZU ]P} S[cQX]U WP[bTRU1 (`UabPb \|0`o \ 1 66 [2381. Qb;bbb'b 20*25 \ R W0{0 \ ^1.T]P X eP`PZba`XWc}^|fXUao 1.!. Y^[^]cbbb-12 _f' Yaa[UT^RP]Xo \:1aa}1R]^Y XW^QPblb Z`Xj- Q[b.bW _})Xac1.abRcS^b bU;<abc`^Y. 1Pb<^U 11`^\U`WP]XU' R^W\^)|(]^, ]P |bbX`^Z^U aRoWP]^ a R \^`U .[{P_bURlbe `PWRXbXUc|(PWl1RP}^b cTP[U]XU\ |242] :<b\+ab' a^[UY XWb 1Ua{1P]l1e S^`XW^]b^R, _^]X)<U]XU_b a[^Y S^[^-]PZP_[XRPUbao ^QiUY \Y]U`P'bbXWP_ 1b^RU`e1 (^b^`l1e _^`^T, \U`W[l1e W,1aal 
11XX _0`^R^Y R[PSX X _^Rl11|1U]XU_4 bU\{_U-bU}{_U`Pbc`l] a ^b`XfPbU[l]^Y ^aPTZ^R UU WP\U}]W:1]Xo. ]U[XbXdXfX`^RP]]l1e |{a]^Rl1S [1^m'S^\c ̂ a]^R]^Y _`X'bX]^Y _^oR[U]Xo R'1'^[iU 1_U[ldU @^aaXX .1^]1R^]{]l1e ]P P`ZbX1{UaZ^\{ `U[XZb^Rl]U^b- 1 fU[^\, `P:'c`^Y. [^e<U]XY \P[^\^11{]l!e S^`XW^]']'^R (^[ScUR \^`U\U`W[^S^ R 1P`U]f^R^\ S`c]bP ^b ̂ . \^>ZUb Qlbbl _^`^Tl1 ]PQ[b^TPb^bao ,','`''"'" _`XacbabRXU [1Pabl R S`cQ^T[1a_U`a]lbe (`PURPo W^-a[^oe a.bbPQ^WPa^[U]]lbe ]P R^ab^ZU _`0a[^_ 9U[*^aZbb]P \1,{aP [320]. T^ ,,',.',.T", UR |b`X ̂ b`XfPbU[l]lbe bU\]1U`Pbc`Pe b^[1]1^Z`c)(P}^]bTUY }'1U`W[l1e _[UYab'^b1U]^Rl|e a`UTlb |1^ a_[^h{]^S^ ]].1 `Pa_`^ab`P]U]Xo 1.|[. TP]]l1\ YU[l]XZ^RP [ 1'|4. ?_UaXRfUR P |1!]^`ab<^\ ^b QU`USP a^b]X ZX[0\Ub`^R |234],R ]P [355].^1'ab^11b 
\^`U ]P 1P`P]TUYaZ^\ \Uab^`^)ZTUS1XX X aUb?a\^`PWRUT_Sb`X S[cQX]U Qc`U]SbU\ \^`o bbbU[ldU ]5.5 hb !P ?URU`^P\U`{4ZP]aZ^\ 

RaZ`lbbP ]P S[cQX]U \U`W[^'!'lb.63.2 \, ]^ Rao \U`W[^bP ]P S[c- 1_X`^Z^U bPZ)(U 5`^R[o^\\|{ `U[XZb^R^Y `PWRXbXU Z^]? T^ZPWP]^ 
QX]U 109.5 \ ]U Qlb[P _`^YTU]P. ]U-!P _bUab^`'''.T"*',Y 4 bc1 b.1 ]P S[cQX]^Y [1`X`PW[^\- \^`o ]P _^`^Tl1 `Paab^o}|XX T]U \4U`W[lbU 
]^U ]1`X S[cQX]U \^`o 21 \ R 1P``^caZR.334 \l;aP ]P S[cQSb]U R 23.5_25.7 QU`USP̂ _XaP]l1 \ \Ub`^R ̂ b ]P- a^bU] `PY^]U a!(^[lZ1{e 
Q[b^TP[^al _U`Ua[PXRP]XU \U`W[^S^ 30___U-_^gbX _UaZP _U`UZ`l]bl{ X acS[X]ZP WTUal a \Paa11R- ]1lTXabl1U b^[1{]X 0[oaZU jb:-S [396]. 
]^Y Z`X^bUZabc`^Y. !P |1^S^`XW^]bPe [lTP' ]U a^TU`>ZPiXe T`cSXe ^aPTZ^R' \U`W- b^[iUY ^e[P>ZTU]]l{e b`^R^Y 

[l1e '''Y.*,,*X}1l1 _^`^T ]U ^Q]P`c>ZU]^. @U Ql;[X S[cQX]U _b^`oRaZ`l!bl] S|`X 1P``^c \U`W[l]U \lbaP R _^`^Tl] }[Pb<ZUo |4271, `PY^]U T'S'*','' X ]P T`cSXe ^b\U!.U]]l1e S[X] l{^11{]0-cgPab'ZPe \Uab^`^>{<T1U]XY. P[UR`1{b^Rl]e ?[UT^RPbU[l- ]UafU\U]bX`^RP]]l{e bb^T a[^U\'1 \ 17 
]^, R [{Ug^`aZ^\ \^`U ]P \,9 a_[^b_]^S^ \^bf]^ablS^ P[UR`Xb?] d^]U b^[iP S[1{]Xab^S^ _^- 6 \'{ Rab`Ub1U]P abln `Pa_`^ab`P1{U]Xo 

^e[0|(TU]]l1e ]X>ZU `^T' S[{'1]l]0-, WP[USP1^b WP[USP}^b ]X)ZU ^bTU[l]l1U [lTP, _4PaaXRl{ S]UWTP X[X ^bTU[l]l]U a^TU`e(P[P |(0.|.()`Po 
[X]Wl{ \\_, Z^b^`l]U 11`Xc`^gU]l] \U`W[l1UZ _UaZP\. a_[^b1]]l1U |1^-RXTX\^\c' 1^d^`bP \^`o gPabX mb^ 1 _`XQ`Ue<]^Y [lTP. QUW 
aRXTUbU[labRcUb ̂  a^e`P]XR]|!Xeao \^-S[cQX]U ^abP]fPe 20 Zl{ _`X ?P`bP]aZ^Y ]P 1b`^a[Ue(XRP[Xal T^ 110`^T1,1 `Paa.S^o][X `PR]X-]lb' P Rab`U!1P1^iXUa'{ Z`X^_mSX ^Q X\URS11U\ _{Uab^ _`^bPXRP* 20 \ - T^ [451].`o ]XX ]\,1U`W[^b? b^[iX a SU^[^_a^R\Uab]^ |152). Z^\_P]Xo\X 1(^\\U`(1UaZX\X @PW[Xg]lb\'1 

(P`aZ^\ 1 \'{^`U \U`W[l|U _^`^Tlb aZ-R-P>Z{'1]lSRl!oR.}1U]l{ S[cQ^ZXU ]1^T bb`^Qc`U]l1 a[^U\ R^Tl1 1(P]PTlb Qlb[X SbT.bUab<^Ya [`ZQ^Y 
^b ]Uab(^[lZXe \Ub`^R 50-100 )(P]bU`c\ X Q^[UU [PZ, _^ T^ R a[UTcZ)h{:be \^`o 1^d^`bP. S[cQX]Pe ,[e<. 1-|P W]PgXbU[l]l1e `PY^]Pe:1) R bb^[^aU b1U`Ue^TP SPW^S[`^R^TP R[X]S\P`Z !\P[-1{U''` _[^iPTX ]P ,"`". RPXTP`Pf- Qlb[P _`^Qc`U]P 16], ^T]P aZRP>ZX]P [,1 Zcn ScQc' ]P \^`aZ^Y gPabX \) {P`PaPRUYa'.'.' (S[cQX]P 30 \{^`o T^...'Y^]TU]aPb]^S^ [cZb^YPZbcZ b1^[c^ab`^RP 67 Z\ aURU`]UU 

\Uab^`^)ZTU][o; 2) ]P _[^iPTX @caP]^Ra[<^S^ a{{U\U]b1'{`^RP]_SPW^Z^]TU]aPb]^S^ Rab`UgU]l1 R Z^b^`^YQ lb[X S;bcQX]lb 60 \ ^b T]P, 
\Uab^`^){<TU]Xo; 3) RT^[l (^b WP_PT]^S0 43 l_ QU`USP ^b 34 _^[c^ab`^R ]P S[cQX]U T]P),P $.\P[, ^b[^)ZU]Xo T^ ]l1U _UagP]l{U [],T^\ 
4) R bb^a. 0\TU`\P. .SU\'{_U`Pbc`P `PY^]U a^abPR[o-S[X]Pe R P[UR`Xb^Rl{e ]P WPQ^UaZ RP)ZX] || 

1 _^[^aU _U`Ue^TP SPW^_`^R^TP \U`W[l]U S`c]bl{ \^i]^abl}^ [;b '? .' - -1.6 15 \ X Q^[UU RaZ`l]bl] aU\l}^ aZRP)!(X]P\, XWcgU]X}^ _^aRoiU]]l1e 13-30 \ Xb^SP ]P[XWc `U[X_^b |1^TR^To `PQ^b, "P ",.'cQ''Pe _`X b^[iX]U T]P a[^o R^Tl{ 13-16 \ R 9.5*20.5 Z}{ ^b o_{P[laZ^S^ Z1.^Rl{e\U`W[l{eb^[i'`Pa_`^ab`P]U]]l]e]PP`ZbXgUa1(^\
QU`USP. D]X Z[PaaXdXfX`cb^'Sao R R^-ZPZ [lT1'{ablbU' ]Uoa]^S^ UiU \{]^S^ a{,1[l]^[lTXa1.l1U gb^ _^ZP hbU[b,dU, ^b\UbXbl, X a[UTcUb 
[UT^S`c]blb. ||4e bU\bbU`Pbc`P _^ X a^R`U\U]]l1eXW}1U]oUbao _^`^/{ _^S`UQU]]l1e ^b Sbb]^aU `PW`UWc T`UR]Xe T^-|.0 `PWTU[U]Xo R \U`W[l]e '?; S`c]bPe -2.0 _`1{acbabRc}^b ^aPTZPe(PZ R ]P[X11XU a[^X \Paa1{R]^S^ Rl1b1{U, [.1a'}`aZXe _^ZPWP]^ [|,TP Qlb[^ b^[i. 
b^[bfX]^Y 1 .5 \. DPb<bXgUaZXU f^ acQPZ_]PQ[b^TU]Xo ^b]^aXbb' ^T]^W]P\{]^ ]U RaUSTP .|!UTo]l1e ]U _^WR^[oUb TP[U](^ RZ[b^gU]hY TP_
}^b _`UTabPR[U]XU ̂ Q bTabX]]^Y \^i]^abb,1 RWPX\^TUYabRXUXWcgU]^ ]],P[l]l1U ?[PQ^ \U`W[lbe b^[1fX Z `U[XZ.1,^Rl1e `U[XZb^Rlb\. 
]\{PaaXR^R. [[`UTRP`XbU[l]lbU !SS^ X b1^ZPWl]RP}^b, ^aPT{{^R TP]]lbU \^`aZXe R a^R`U\U]]l1e Q^[lb[X]- R[PS^]Pal11fU]]l1e `U[XZb^-
abRU a[cgPUR _'{^_{]^abl \{U`W[l]e b^[i R 1{P`aZ^\ \^`U ]U Rl{e \U]UU _^`^T'\U`W[l]e 
5-20 \ |294].

1 QcebU 1{^>ZUR]XZ^RP (\^`U R 3 Z\ ^b QU`USP ]P"S1PbbbURlbe) S[cQX]U 4.4 \ ^b\UgU]l1 \U`W.b1lbU _^`^Tl], _`^a[U>1(U]]l{U S[c-T(-) 
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6. S|[0ab^Rl!h RaUS X̂ ae^}{'|b XWR ^W\^>Z]^abXa ciUabR^RP]Xo !_X`^Z^[lTl! R \^@aZXe ̂ a0TZ0e 1'`U)ZfU 
_^Z`^R^R] P \UabU a^R`U\U]-[UT]XZ^Rl|e `Pab|`^ab`P]U]]l!e 0ab^`Xo !Wcj19"', bb[Pab^Rl]e WP[Ue<U!: _^T3U\]^S^ [lTP ]P- P`b(bXgUaZXe\ ^`UY. !P ]P[h RWS[oT' 6lbe T[o d^`\X`^RP]Xo `Pa-

agXbl1RPUb Q^[UU4 0 [Ub" 1bbU`Rl[U bU`\X] "_[Pab^Rl1U _`XR[U-bX]1P [lT^R ]Ub ]X ZPZ^Y ]U^Qe^TX\^abX c>b<U WP[U- a]\,1Pb`XRPU\^S^ 
>ZX'' Xa_^[lW^RP[ [1.0. |11c\aZ_Y|382],Rl\TU[oo ^T]c X3 \^TU[X S`P]TX^W]l|e XW\U]U]XY _P[U^[P]TbhPdb^R X _P-WP_ !''1bl d^`\ '[PZX\ [USP]Xo X]jUZ({X^]]lbe [lT^R. ^Q`PW^\, a aP\^S^ D^`\X`^RP]XU _[Pab^Rl!e [lT^R R WP-]PgP[P ._.]^Z[X\Pb^R. `UWc[lbPbU 

bU`\X] ^ZPWP[ao TP]]lbY aRoWP]]l]\ a 1(^]Z`Ub]l|\ ]U b^[lZ^\UeP]XW\^\ [UT]XZ^Rl]e [lT^R \^`aZX\X ^aPTZP\X };0`^]U]Xo 
^Q`PW^RP]Xo. 3 mb _̂ ̂ }{obXU abP1{^RXbao Rl!bUZPUb XW_ `X`^T]lbe 0`ZbXZX.TP[l]UY:hU\ Q^[UU1 hX`^- ]0 1'!^3\^>Z]^, TPe(U ca[^RXY 
ZX]c| X ]U ]UaUb R aUQUS U]UbX!]UaZ^Y ]PS`cWZX. R b0\, ZPZc}^ R ̂ QiU\ Z^[`|-c>1(U 3bX\ bU`\X]^\ WPZ[}^gPUbao'|'^[lZ^ 13^Sb`^a T^[}^ 
abP[X ]PWlbRPbl RaU \^]^[Xb]lbU !{UabRU bU[P _^TWU\]l]e [lT^R ]UVX[l- WP[U>ZUŶ ]X WP]X\P!^b.
]^S^ SU]UWXaP' !(PZ _^ZPWP[^ R`U\o' _`^X3R^[l]^U |1[Pab^RlbU SU]UWXaP\ ̂ Scb [lTl1 `Pa11!X`U]XU `Paa\Pb`XRPU\^S^ d^`\X-
_^]obXo "_[Pab^RlbU WP[U)ZX'' ̂ QjUTX]X[^ R ]U\ ^Q`PW^RP]Xo X X aUYgPa 1]]X`^Z^R a^R`U\U]]l1e [[UT]XZX !]^RPblao ca[^RXoe. `PW-
[Xg]^S^ _`^Xae^)ZTU]:,[o X \^`d^[^SSbX' gb^ R^ \]^S^-\]^S^\ ]P _^QU`U>Zloe.? cTo _^ Sb`UT^bb`U- P`ZbXgUaZXe })Pa_`^ab`P]U]l1 

\]^S^[{Xa[U]]l{ 1||{a[U]]l{\ TU[X[^ U aUXX ̂  6 Xe S{` ^Xae^> 1<TU]XX' R _`^|h[^\ ^]XTXaZc _`^T^[- a_UfXdX]UaZX\ d^`\P\ `U[lUdP' 
>ZPb^iXUao aXe _^`.T^ _^]X-UiU 1_X`U, mb^S^ ^lb[X T[o T^abPb^g]^ `Pa_`^ab`P]U]l] -?. @UbhU]XU ')c'U]1|o _`^Q[U\lb [[Pab^Rl1e [lT^R a[UTcUb [Ub]Xe a`UT]US^T^Rl1eb U\_U`Pbc` ]P 2_3 ?bUZPo Rd^`\Sb`^RP]Xo 
]Pg`1]Pbl a _^XaZP _`XgX] X ^_`UTU[U]Xo ]PZ^Sb[U]Xo _U`U\UiP!^bao bUgU]Xo\X. |{^_P-R^- \^`o, PYa6U`Sbb P`ZbXgUaZXU ca[^RXY 

(R Tl: R [^ZP[l]l1e W^]PeS `c]b^Rl!e `PW]^Y b'^[1f' ]P RQ[jbWX ]P RTP[X ^b _^-d^`\U) P WPbU\ \U[Z^R^Tlo QU`US^RX [X ^b\U[X |1.Po 
RlboR[U]Xo a^R^Zc_]^abX _`^fUaa^R' _`^Xae^ToiXe R ]Xe X _`XR^- 6U`U>ZXY, ̂ ]X _U`U`PQPblbRPS^'bao\  ̂ `aZX\X R^TP\X X _^S`UQP-

Z ^Q`PW^RP]X}^ Toi}1e [UTo]l]e \PaaXR^R' ||`X bPZ^\ _^Te^TU] P }{)bao ̂ aPTZP\X.
hU`RlbY _[P] Rl1e^Tob R^_`^al1' aRoWP]]l1U a ^a^QU]]^abo\X ZPb< PYaQU`S_ ^_U`Ug-1 3.1. 1[Xa^RP _^ZPWP]^, aUTX- [136] `PQ^bU 
\U]b^SU]U3P X Z`X^SU]UWP ̂_`UTU[U]]^S^ SU]UbXgUaZ^S^ [1l]\X _^_PTPo RbX_P ^b 100 300 \ X Rl:a^b^Y 0Z^[^ 30 \, ^b- T^ `P3\U`P\X 
[^>ZU]XYb. [!PYTP`PfZcb^ \UaofP bbcbl ScQc, _`^e^TXbW Pb `X [Ub]Xe T[X]^Y

1 \^`aZXe ^b[^)ZU]Xoe 0`ZbXZX _[Pab^RlbU [lTl1 ]50 Z\ _0 \U[Z^R^Tl}^, ^abPR[oo Q^`^WTc:_X`X]^YR  a^b]X \Ub-`Pa_`^-
ab`P]U]l| ^gU]l 11]X`^Z^ X X\Ub^b ]PXQ^[lS[XU Xb[c6X]^Y 2.5 _f. @PagUbl1' _`^RUTU]]l1U PRb^`^\, _^ZPWl1-Da]^R- T^ `PW\U`l1. cm^R 
]lb\ (:b^ ^_`UTU[o}^h{X\ ^aPTZ0]PZ^_[U]XU dPZb^`^\' Y RP!^b' \PaaP PYa6U`SP a 900 bl;a. b R X}^]U T^6^`\"`^- c\U]l1hX[Pal 
RP]XU \]^S^[Ub]U\U`W[l1e _^`^T' WTUal a[c)ZPb 400 ]U-^b`X1{PbU[l]l!U blba. b aU]boQ`U, _`XgU\ UTSb]lbY \PaaXR ]P `PaZ^[^[ao 
bU\_U`Pbc`l] \^`aZXe R^T X ^aPTZ^R,P  bPZ)ZU aZ^[lZ^ gPabUY ]P 23 \.Z^[UQP- S[cQX]^Y T^]]l1e cgPabZU 
]Xo \^`o. }{XWZ`bU _ ^b`X1{PbU[l]l!U Xc`^R]o bU\_U`Pbc`l! 1 e^[^T]lbY hU`X^T bPo]fU' ^abP]PR[\1RPU1ao _^ab^- UabUabRU]]^, 
o]]^ TUYabRcb^bfXY \^`aZ^S^ ,{1PgX]P}^bao ^aPTZ^]PZ^||[U]Xo _`^fUaal| Z^]aU`RPfXX. ! PYaQU`SX R P`Z-dPZb^` T^R^[l]^fU[^\, 

('PZ b}1gUaZXe \^`oe. _^ZPWP[X Xaa[UT^RP]c{o }D.{(. 1PaX[lgcZP' oR[U]XU \PbU`XZ^Rlbe _^QU`U>b<XY,] P_`X\U`, R `aTZ^U c `PY^]U
ac`^Rl1U Z[X\PbXgUaZXU })PYTP`PfZ^Y ^6ca[PR[XRP1^h{XU R 30-USc6le R _^a[UT]XY PYa6U`SX ]PQ[;^TP[Xal ca[^RXo, `PW d^`\X`^-
RP]`|U aX]Z`X^SU]]l1e |{b^ b^[]f ]P aURU`U S<_:1Tl: 1R`^PWXPbaZ^Y ]PgP[P Z`X^[Xb^_ !.!. 3cQ^R ^b'\U]PUb, a TRPTfPb^S^[136]. [164] 
W^]l],- ]U_`U`l1R]^, a]'^[UbXo RZ[!^gPo _U`X^T [`U][P]TXX bP )](U _`^-d^`\X`^RP[}1al S^[^fU]^_ [UT\bXZ'| ^babc_P}^b' bU]/{U]fXo 
R^S "̂ ̂ _bX\c\P'' 1]. a';]U>ZXRPUbao:*:, D`P]fP 0^abb-[5 [UT]XZ^R 111_Xb1QU`SU]P, 3U\[X T[o 

|[`^P]P[X3X`cU\ [!b^aciUabRc}^_-{XU R ]Pab^oiUU X ^ b^\, R`U\o !^R^Y 3U\[X. 1aU mbX aRXTUbU[labRc}^b SX_^bU3l| dP _ dPZblb 
_[Pab^R1,1e [lT^R, Rab`UgP}^|f|1eao 8"1'acbabRXU P`1(-d^`\X`^RP]Xo R W^]U a^R`U\U]]l1e _`X\U`^R WPe^`^]U]XoP Ya6U`S^R ^ZUP]X- c 

gUaZ^S^ Z`X^[Xb^SU]UWP. ']'X -gUaZXe [^Q U` U>ZXY 1R` PWXX[ X1hl Z`PbZ^R`U\U]]lbY _P[U^SU^ 
1. @Paa\^b`U]]l]U Rl11_U S`PdX]UaZXY ^ZUP]X1{UaZ^S^ _^abPR[oU\^S^1{`X^[Xb^- m[XW^TZ, PaPS^iXYao ca'|^RXo c\U]l1_U]Xo 

SU]UWP _^WR^[o1^b (PZ a^e`P]oblao [lTP\, [UT]XZP\X _^S`UQU]]l]\ m_^-Z[X\PbXgUaZXU R b^[iU \PbU`XP[P. R Q^[UU ac`^Rl1U 
\^`aZXe ^aPTZ^R. YPbU`XP[. XWZ ^.]'^`^S^ e'1, \^Scb \^ScbbPZ X R a0R`U\U]]l]e aUR1_XU ]P \U[l PYa6U`bX d^`\X`^RPblao ca[^RXoe 
\^h{]lbU _^S`UQU]]l!U _[Pab^Rl|U a0e`P]oblao [lTl1' ach{UabR^RP[ R b^[iU RaUSTP \^`aZXe ^aPTZ^R.X
aciUabRcUb _ R ]Pab^oiUU R`U\o mb^ [UT]XZ^Rl1U 1U`e]oo X]bU]aXR]^[lTl]. gPabl aUR1_US ]̂ P .]1UTo]^S b̂ U[P ?b^`^]- T]^ 
]XZX [UT]XZ^R^Y SX_^bUWl1 _`^Xae^e<TU]Xo _[Pab^Rl{e bU_[^Rl!\ \UeP]XgUaZX\ R^WTUY-R _U`R^UR `U\o X [lT^R `P3`c1hPUbao 
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a'1'R1'1U\ \^`aZXe R^T. _`X mb^\ bPZ )ZU X]bU]aXR]^ ^]^ QcTUb _U- 11`^{{Uaal] _`UZ`PiPUb )ZXW]U/{UobU[l]^abl a1' TXPSU]U3P' \^`aZXe
^aPTZP\X, `UZ`l1RPblao RlbbPXRPniX\!{ R _U`Rc}^ ̂ gU`Ufl _ XWa P- 1 Rlb1_U 0`SP]XW\^R. a[cgPU aciUabR^RP]XU [lTP`Paa\^b`U]]^\ \^S^ [lTP. 0b[^>ZU]Xo' _U`UZ`lbRP}^iXU WPe^`^]U]]l[U PYaQU`- |b`UZ`PiPUb _`^bUZP]XU _`^1!Uaa^R ]0 \4^`aZXU QX^fU-TXPSU]UWP. SX' bb`UTabPR[o}^b a^Q^Y _`UX\c_{UabRU]]^ ac_Ua!|P]^-_Ua!bP]l{U _`^T^[)<P1^b ac1fUabR^RPbl. ]^Wl1 [[UT R mb^\ a[cgPU oR[oUbao ̂ T-^aPTZX \U[Z^R^T]l;e 1l;a^ZPo ^QjU\]Po [lTXab^abl dPfXY. mbXe XWZ ^\_^]U]b^R (e^bo }1}''\ X a_UfXdX.bUab<X\) ^aPTZ^]PZ^_[U]Xo._^`^T (90-10c") ]P acQPZRP[l]l]U cZPWlbRPUb ca[^RXo 2. @^[l \XS`PfXX d^`\X`^- aRoWP]]^Y R^Tl1 R _[Pab^Rl1ed^`\X`^RP]XX RP]Xo [25). WPRXaXb ̂b \X]U`P[l]^S^ ]1{:|{D8 X S`P]c[^\Ub`XgUaZ^S^ a^abPRP'1 _^[lWc _`UT[^)ZU]]^S0 \UeP]XWhbP !bPabXd^`\X`^RP]Xo Z^[XgUabRP WPa^[U]]^abX' ^`SP]XZX' bU\_U`Pbc`]l1e S`PTXU]b^R X_[Pab^Rl{e [lT^R, ]P ]P1_ RWS[oT, \^)Z]^ _`XRUa.SX a[UTc}^1fXU _U`RXg]^S^ T^- _`^\U`3P]Xo WPa^[U]]l|e T[o \^`aZXe ^aPTZ^RT`. b<PWPbU[labRP. 1^-bbU`Rl{e, _[Pab^Rl{U .bblTl! ]U a^abPR[ob^b ZPZ^Y- \UeP]XW\P R TP]]^S^ _[Pab^Rl1e [lT^R ]UW]P_`^[l d^`\X`^RP]XX b^ _'{P`ZX`cb^iXY SU^[^SX|bUaZXY S^`XW^]b' 0]X Rab`UgP}^bao ZPZ gXbU[l]P Ra[UTabRXU Xe WPa^[U]]^abX. !^ Ua[X _`^a[UTXbl ^QiXY^bTU[l]l]U RZ`P_[U]Xo R \^`aZXU b^[iX bb`X-`PW]^Y _U`Ue^TP dPfXP[l]^Y \^`aZXe ^aPTZ^RR  \U`W[^U (^bZ`lbb^UfXZ[ a^ab^o]XU ]PT[U)Z]^abX. 0aPTZX' ZPZ _`PRX[^' ^b[XgP}^bao e^`^11|^ Rl]`P- _ 1!{^`U [PSc]P a^[^]^RPb^U ^WU`^ 1]`Ua]^U ̂ WU`^ WP_^[]U]XU- - - >ZU]]^Y a[^Xab^abl}^, a^TU`)<Pb \^`aZc}^ a^[UR^Y a^abPRdPc]c, ^aPTZP\X' ^Q\U[U]XU, _`^\U`WP]XU), b^ ]P 3PZ[}^gXbU[l]^Y PdPWU, ^b`Pe<PUb \^`aZ^Y bX_ WPa^[U]Xo. 1^-Rb^`l1e' _[Pab^RlbU .]1lTl{ _`X _`^\U`WP]XX ^b[^;ZU]XY _`Ua]^R^T]l1e ^abPb^g]l1eRab`UgP}^bao R ̂ b[^)ZU]Xoe ]P '1\U]]^ RaUe SU^\^`d^[^SX.bUaZXe ^WU` \XS`P1{XX c`^R]oe. aRoWP]]^Y R^Tl1 R^W`PabPUb. 3TUal ]PXQ^[UU`^[l 1-b`UblXe, _[Pab^Rl{U [lTl{ R _`U/{U[Pe TP)ZU ^T]^S^ SU^\^`d^[^- Ra`^ob]^ _[Pab^Rl1e [lT^R WP a({Ub aUS`USPfX^]]^_d^`\X`^RP]XU S!1gUaZ^S^ ^gU]l c`^R]o ]U`PR]^\U`]^. `Pa_`^ab`P]U]l1 !P_`X- S0' aUS`USPfX^]]^-X]jUZfX^]]^S^, X]dX[lb`PfX^]]^-aUS`USP1{X-

_'{U`' R WP_PT]^Y gPabX _^[c^ab`^RP 9\P[ _[Pa'^Rl,U WP[UVX 0{1]^S^ X X]jUZfX^]]^S^ \UeP]XW\0R.|141) Rab`U[1Pb^bao S^`PWT^ gPiU, gU\ R R^ab(;.b]^Y. 0T]^Y XWR ^W\^e<- 3. @^[l ]P_^`]l1e _`^fUaa^R _`X _`0\U`WP]\4'| RU`e]US^ 1.0`X_]l]e S[`X!1X] mb^S^ \^)ZUb oR[oblao !{b^ b^ ^Qab^obU[la1]R^, \^`- W^]bP\ ̂ `aZXe ^aPTZ^R X Z`c_]l{e [UTo]l1e X [U-d^`\X`^RP]XX aZXU bU(1U]Xo R aUZb^`U TP]]^\ 0`ZbXZX ]P_`PR[U]l1 a WP_PTP ]P \PaaXR^R ̂ b\UgPUbao T^S`c]b^Rl1e \]^SX\X Xaa[UT^RPbU[o\X.R^ab^Z' _^mb^\c X\U]]^ R WP_PT]^Y gPab!1 Qc:fcb ]PZP_[XRPblao 1 _U`X^T (X[X \^`o bUZb^]XgUaZXe _^T]obXY)`US`UaaXX _U`U]^aX\l1U bUgU]Xo\X [UTo]l1U bU[P. RT^[l _^QU`Ue<XY ̂ Q`PWcb^bao _UagP]l1U ^ab`^RP' QP`lb, Z^al1.D^`\X`^RP]XU PYa6U`S^R aRoWP]^ a X caX[U]XU\ !P ]Xe R _U`Rc}^ cRU[X11U]X- ^gU`UTl ]PgX]P}^b \U`W[,'Ud^`\X`^RPblao U\ Z^]bX]U]bP[l]^Y T^[X a^abPR[o]^iUY R aXabU\U ̂ ZUP]XgU- _^`^Tl|' _^T Z^b^`l!\X _^`^Rl]U R^Tl{ _`X^Q`UbP}^b ]P_^`.aZ^S^ Z`X^[Xb^SU]UWP. \4^e<]^ ]PQ[*^TPbl X _`^bXR^_^[^)|<]c}^ !.D. [`XS^`lURl1\ ^b\U]P[^al' gb^ _`X _`^\U`WP]XX _^T-[94] bU]TU}1fX}^] R mb^\ a[cgPU \^`aZXU R0Tl1 ]PgX]P}^b _U`UZ`l]- R^T]^S^ QP`P _`X \Ub`^R^Y \^i]^abX \U`W[^S â [^o _^T\U`3-RPbl acQPm`P[l]l1U _^`^Tlb. .1.`P]a-!P STU R^ R`U\o c]PabZPe' .f^b]l!U (`X^SU]]lbY R^Tl1 X\U[X ]P_^`. ]P_^` Z`X^_mS^R RcVU S`UaaXY Qlb[X Z^]bX]U]bP[l]l1U `Pa_`^ab`P]U]l] [lTlb, S|`0Xa- S0[^1]U]^Rl|e \^`aZXe _UaZPe ]P aURU`U9 \P[P _`X bU\_U`Pbc-e^TXb Xe WPe^`^]U]XU X Z^]aU`RPfXo. 3b^ bPZ )ZU R^W\^)Z]0, ZPZ a^abPR[oUb "? 4 \ `U -6 [306].]PQ[b^TPb^iPoao R ]Pab^oiUU R`U\o Z^]aU`RP{{Xo ]\,|U`W_T1`UR]Xe [1`^\U`WP]XU Rl1e^To{fXe XW-_^TR ^Tl1 PZZc\c[obXR]l]e d^`'[l]e _^`^T _^T \^`aZ],1\X R^TP\X R aURU`]l!e \0`oe. 1 a[c]PU WP- !1`XR^TXb Z ̂ Q`PW^RP]X}^ a_UfXdX]UaZ^S^ _`^\U`WP]Xo.d`^]bP e^`^]U]Xo Z^]bX]U]bP[l]l1e [lT^R QlSbl T^[)Z]l| a^^bRU,|.abRc- 13 Z^a, ̂ ab`^R^R, fU]b`P[l]^Y.bPabX QP`^R] 1`^_4U`WP]XU R _UaZPe}^iXU {bU`Ue^Tlb, dPfXP[l]b,1U S^`XW^]bl1 X b.T. 11`^]XZPUb ?P\`b`PW\l]RP ]P Q^[lb_cb^ S[cQX]c. [{`X R ab^`^]c \^`oTRXe<U]XX [UTo]lbU bU[P QcTcb oR[oblao gUbZX\ \P`ZX`cb^1{{X\ S^`XW^]_ \^_{]^abl \\_ X RQ[XWbb QU`USP,] ^ R acQPZ-c\U]l1_PUbao c)<U b^\ a ^_`UTU[U]]1,1\X WP[USP]Xo. D]X ca[^RXo_{X Qlbb, RP[l]lbe T^[o<]l1 ^]X Rl!Z[X]XRP}^bao' !P_^` _^T\U`W[^b]l]eca[^RXoe aRoWP]lb a ^[UTU]U]Xo, fU]b`P\X bb _^S`UQU]]lbU [lTl1 R^T T^[e<]l] _`^_^`fX^]P[U] (Pb< \^i]^abX \\_. _^ZPWPb[9 .1. !UXWRU_a^abPR[obl UTX]lbU S^`XW^]'Sl1 a a^^bRUbabRc1^iX\X Z^]bX]U]- a'b']^R a^^b]^1_U]XU ]Pb1^`^R _^T\U`W[^b]l1e [249]' R^T R fU]b-bP[l]l]\X [UT]XZ^Rl|\X b^[_{P\X. X _U`XdU`XY]^Y `P[l]^Y gPaboe \PaaXR^Rd^`\X`cS^iXeao 1^W\^>Z]^abl aciUabR^RP]Xo \PaaXR^R [lTP R ]UZ^]a^[X/{X`^- \\_ bPZ^R^, gb^ R^Tl{ RlbTPR[XRP{^bao 0b |{U]b`P R a.S^`^]c _{^_RP]]l{e \^`aZXe ^aPTZPe oR[oUbao ^gU]l RP>Z]^Y X _^ZP UiU ]U 3b^ RP)Z]^U }]o. ]PQ[b^TU]bbU `U- X[[}^ab`{,1`cUb ^Qicb^ ]P_`PR[U]_b_U]]^Y _`^Q[U\^Y P`ZbXgUaZ^S^ \^`aZ^S^ aUTX\U]b^SU]UWP' |{^abl R^W]X1(P}^iXe R _^T\U`W[^b]l1e R^TPe ]P ;1PR[U]XY cgPabZPe?`PTXfX^]]^ [|b^ agXbPUbao, [UT R ^aPT^g]l1e b^[i2]e Z^]aU`RX`c- 1W_U`Rl1U _`^\U`WPb^iXe }{^`aZXe ̂ aPT1(^R.
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_^`^TP\X X'1'.T.||^ a R\UiP1^iX\X \U`U a^S[Pa]^U WP[USP]XU b^S^' ZPZ aRoWl a \^`U\ X R^W]XZP}^b `PlbX]XdU`, c\U]l1_PU''ao 
W2]-^ b^\' gb^ [UTo]l]U WP\Z]cbl{U _^ US^\ ]U]X}^' [PSc]lb' _[^iPTl mb â RXTUbU[labRcUb' \\_ !aU 0]P ^eRPbl]-cRU[XgXRPUbao' !! ]PZ^Sb[U]Xo \^`-RPUb R e^TU UiU ]U R^W]XZP[XR  acQPZRP[l]l1e _`^\U`Wh|XU X WP]obl]U ]1a>ZX ca[^RXoe cgPabZX [PSc]P\X' 1 mb R̂ `U-

1 _^mbP_]^S ]̂P -\o ^be<X\P}^iXUao _^a[UT^RPbU[l]^S^' _^T\U`W[^b]l|U ^aPTZ^R,R  R^Tl| ]PZP_[XRP}^bao aZXe `UWc[lbPbU R [PSc]-
bU``XSU]*]l1e R ^aPTZPe' X WPe0`^]U]Xo 1{P \^`aZ^\ TP[l]UYh[U\ T]U \1U`WP]'|o 
]P a^gUbP_QPWX`cUbao @ P WP Z[b^gXbU[l]^Y \UeP]XW\ \PbU`XP[^\ Ub PTXX bP[l1\X S{l1\ [108]. 0P]]l[Y ^abP}^bao [X1_l c!bPabZX'

X ab{]SU-WP]obl1U [lT^R ^abPb^]]l|\X oR[U]XY: ^Q`PW^RP]Xo _`X`^T]l{e ^WU`P\X( QlbRbhXU T^]]b)|e ]],{X [PSc]P\X). TRce 1P[XZX _^T
\^`aZXe ^b[^-^WU`P\X ]P_^[]U]l| \]^S^[Ub]U\U`W[l1e _U`UcR[P)ZU]]l1\X S|UbXgUaZ^S^ ^aPTZP\X X ^Z`ceU]l] d^`\X`^RP]1b,o 

\U`W[l|\X \PaaXRP\X. !PXQ^[UU Q[PS^_`Xob]l1\X T[o [[^ \U`U `UP[XWP11}1XWP_^[]U]Xo :fUb[[Y. ca[^RXo\X ^aPTZP\|1 _[^iPTX
]Pe^_^WU` }{^`aZXe \U[1(^R^TXY, oR[o}^bao \UeP]XW\P a^^bRUbabRU]]^ c\U]l1hP}^bao' cgPabZX X 3^]l] TP}{]^S^ bP{1X-c\U]l1_P}^bao 

a ^gU]lZ^R, ]P bU``Xb^`Xoe b'U. ab^ZP _`^T^[)ZPUbao R W^]U ]PZ^_[U]XU ( TUYabRSbo _^T\U`W[^b]l]e `Ug]^S^ To1-{{Xeao R^T. mb^-
\c R`U\U]X bU\_U`Pbc`P\X.a`UT]US^T^Rl1\X TXddU`U]f14Pf'1o _^`^Rl!e ]}{WZX\X R^T R b^[iU ^aPTZ^R T^-

_`X_abXSPUb \^Scb Qlbbl \PZaX\c\P. a[UTP\X WP[Ue(Xa ^ 5. |{[Pab^Rl!U @P TXa[^ZPfXY _`^\U`W1_Xe X a[^>ZU]-c]PabZPe, c)ZU 
R^T]l|e' _`Ua]l]e _^TWU\]l]e ZPZ ]P_^`]l1e _`PRX[^' R]UT`U]Xo Z [U^ZP\X' \7`0gU]l] R[P)Z]^abl \X]X\P[l]P' cgPabZP\ P-]P cgPab- ^aPTZX.ZPe' \^`aZXU UiU ]U _`^\U`W\[Xe ^b`XfPbU[l]^-bU\_U`Pbc`]l1U R ac1hX T^]]l1U X[b1 _`^\U`WPb^h-\Xe ̂ abPb^g]l{e ̂ 3U`'

Z R[P)Z]^abl _`XR^TXb ]PS`c3^Z R ^aPTZ^R R^Tl1 W^]U \PZaX\P[l]P. d^`\X`^_3P\U`WP]XU TUYabRXo 1 aP\^\ Z^]fU aciUabR^RP]Xo
a[^UR[UTo]l1e ^WU`]^S^ ^Q`PWc}^iXeao _[XZPbXRS!l:e ]PgX]PUbao ]]P]X}^ TUd^`\PfXY _`^\U`WP]XU `UVX\P aRU`ec X d^`\X`^-

Z^]bX]U]bP[l]l1eRP]XU _`Ua]l1e \U`W[^S^ ab^ZP _^TWU\]^S^ }08]. 1^WTUY^bR_U mZ`P]P' _`U_obabRc}^iUS^ ̂ b)ZPbX}^ | _^`^Rl|e
\^`aZ!1U ̂ aPTZXR^T WPa^[U]]l1U XW ̂ aPTZ^R. ]P ^b`XfPbU[l]^-bU\_U`Pbc`]l]U |]0T 

_^mb^\c |[`X _^RaU\Uab]^' _`^\U`WP]XX R _`XQ`U)Z!{l|e _U`UcR[Pe(]U]]l!e bb`0oR[oUbao `^[lS[X]Xabl1e ca[^RXoe ^aPTZ^R' P
a[UTPh{XX]^STP [U/]o]l1e bU[ a^ X [X]W R^Tlb _`X \UeP]XW\P [UT^S`c]b^Rl1U ]1P]]^S^ d^`\X`^RP]XX X[X [UTo]l1Ud^`\'|`cb^bao 

bU[P QUWR XTX\l]e ^ZPWPblaoW ]P'bXbU[l]^Y'a[UT^R l[^e<Ub _`^fUaa^R. TUd^`\PfXY TX]P\XgUaZXe 9Pab^ [UT a^-
_[P-Q^[lbh^U [!_^[o]aZ^Y }}4.0. TU`)ZXb Z^[X1{UabR^ 6. ||^ ̂ fU]ZP\ [381]' SPW^Rl|e d^`\X`^RP]XU RZ!b^gU]XY @a[X _`^\U`-' 

1 {,D_WP]XU ]U`PR]^\U`]^U' WP}'1U`WP]Xo WPa gUb R^W\^e(]^ b^ ab^Rl1e [lT^R \^Scb _`^Xae^TXbl `Pa_`Ua]U]}{1m]{, a^QabRU]]^ X]jUZ-
Xaa[UT^__^ \]U]X}^ _`^fUaal1 R^T. _`^fUaa' _^`^Rl1e fX^]]l1U a R]UT`U]XU\ _U`UcR[P>Z]U]]lbe [P]]lbY TU TXPSU]UWP S`c]b^Rl1e

X_^`^T \Paa \U`W[l1e X[X R^Tl]' Z _^oR[o}^bao ;]P'SU[o' \^)ZUb _`XR^TXbl _[Pab^Rl1U WP[U>ZX d^`\X`^RP]Xb^ a[^V]^S^ ab`^U-
\.\^`o 35-100 ]Xo a^ a[UTP\X b|`X S[cQX]Pe a^ab^o]X|1 .]]lT^R R acQPZRP[l]^\ TUd^`l[PfXY.

]UR^W_|1`^\U`WP]XU (`PWTU[ Sb`XR^TX[X R^T^]^a]lbe !]l[ShU 2), \lb T^ZPWPbU[labR S^`X3^]b^R' `oT WP[USP!^1|{Xe ceU ]P S[c-- \Pa-[lT^h1 QX]U R ]UaZ^[lZ^ \^1f]l{e afU\U]bX`^RP]]l|e }/^>Z]^abX \Ub`^R' fUaobZ^R \^i]l1U d^`\X`^RP]Xo _P`PSU-d^`\X`cUb 
X]UbX(bUaZXU [lT^Rl{TU[U]Xo R^W\^>Z]^abl Z`X^SU]]lbU |]]]!D1 }[^ aP\P R Z^\_[UZal1' RZ[}^gP}^h{XU TP]]l1e ca[^RXoe. R aUQo [lTX-

_`UT[^_abl]U WP a11Ub S^`XW^]bl1 m[U\U]b^R [UTo]l1e X]jUZfX^]]l|e ^bTU[l]l|e Z`X^bUZabc` d^`\X`^RP]Xo X \^h{]lbU _[Pab^-
Rl{U XW a_UfSbdXZX _U`RX1!-WP[U)ZX X Rl!bU!(PUb _^TWU\b{l]e )|{U]]^S^ _4UeP]X3\P QUaa_^`]P [lT^R. 3^]lb WP[USP]:*bo [lT^R _`Xc`^gU-
]l1 Z }{^S^ Z`X^[Xb^SU]U3P'^ZUP]XgUaZ^S^ `USX^]P[l]l1\ _U`Ue^TP\ X _`^a[U>Z|4RPb^b^odPfXP[l]l]\ 

XW-]P a^_`^R^VTP1^bao \^`o ZX[^\Ub`^R' 7. 1`P]aS`UaaXXc1 TUaobZX ^bTU[l]l|U [UTo]l]U `US`UaaXXc `^R]o bU[P T^abXSP}^b (PZ Rl1-_`^bo)ZU]]^abX Qlb[^ l{U}{U]Xo\X a^bU] \Ub`^R bU`\^QP`XgUaZXe X `Paa\^b`U]^ \^]f]^abX _U`RlbU ca[^RXY. R l{U-TUaobZX 
X \U-b`^R. ]URU[XZ^ [[^a[UT^RPbU[! ^aPTZ^R hbU, bU\_U`Pbc` acQPZRP[l]l1e ]^abl XW\U]U]XU _`^!{Uaa^R b{[Pa.S^Rl]ed^`\X `^RP]|4'\ -?. _1.8 [lT^R R mb^\ XW\U]U]XU !{'bUbao |1`X mbXe ^b-0.5 TPR[U_R ^b`PVPUb a_UfXdXZc TXP_PW^U T^ ca[^RXoe m_XSU]U.SXgUa|(^S^

_`^\U`WP]Xo bPZXe XW\U]U]Xb]bb;:.[Y @UWc[lbPb^\ S[cQ^Z^R^T]l1e Qlbbl W]PgXbU[l]l!\. \^>ZUb \^`aZXe ^aPTZ^R X R`Paa\^b`U]P 
XR SPW SPW^SXT`Pb^R 4. |{`1' b`P]ad^`_bPb1Xo \^)ZUb Qlbbl `PWTU[U `US`UaaXX 

bb0R^Tl], 4.X.T. R()Tc |{`^\U`WP]XU a \P[^Y \X]U`P[XWPhXUY. fP]]^Y ^b\U(!P[' gb^ R [P]X[^R [UTo]l]e WP[UVPe \^Sc ]PQ[b^-
_`X]X]^Y _`XW]PZX \'1]U]X}^ \^>ZUb oR[oblao TPblao aUTX\U]bPfX^]]^Y !.!. @^\P]^Ra1(^S^, d^`\X`^__^`^Tl1; S^`X3^]bP[l]Po a[^-

Xab^abl {3P\1Xo !bXab^S^ WPa gU1] WP[U>ZUY gU`UT^RP]Xo _[Pab^Rl|e [306].[lTP X [lTP, ^Q^SPiU]]^S^
S![Pab^-\X]U`P[l]lb\X ^Q`PW^RP]XX XTU}^ ̂ Q RlbaZPWP[ _`X\Uao\X' |{^_^R 8, ]P[XgXU |292] Z`c_]^^Q[^\^g]lbe RZ[}^gU-

]XYX ]P h1^`a1(^\[]l1e Z^S/]P ^T]^R`U\U]]^ [lT̂ .̂RX .R  l,1^`aZXe acQPb<RP[l]l1e ^abPbZ^R Y^`"*'" ca[^RXoe, \^[[}^aZ^R X dPc]lb, d^_
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_^T \UeP]XgUaZX\ R^WTUYabRXU\ T]U R`U\U]X \UeP]XW\l; ^!1^[W]URl1e XWRUab]l{U Z ]Pab^o|1{U\c |1`^fUaa^R' 1aU R d^`\X`^-
b^[h{U ^aPTZ^R \^)ZUb Rl{TU[oblao ^bZ`l|bl1 R Z^b^`l[U QcTcb QcTc-a)_`Ua]U]]Po _[Pab^Rl1e WP[U>ZUYX  bU' R^TP, WP`1U`WP}^-_ !P{1Xo 

R _^[U ach{UabRcb^iXe iPo ^b`XfPbU[l]l1e bU\_U`Pbc`. R Z^UY \U`U ]U \^Scb Rl]abc_Pbl P[lbU`]PbXR^Y ]X T`cS T`c-111{_]\' 

1 _^a[UT]XU !bb^ 9. S^Tl1 m[U\U]-Qc`U]XU ]P S_U[ldU ab`cZbc`]l1_{ _^ZPWP[^' XW] Xe aRoWP]a  ^_`UTU[U]]l1\ R \Ua- |{Pe<TlbY Sc. 
bPe WP[U>ZUY ,S^_,b X ^b`P)(PUbTUSPWPfXX Z`X^[Xb^SU]UWP _^ ^1(UP]X(!UaZ^S^ 3^]P\ UTX]^Y aXabU\l1 WP[U-cS[UR^T^`^T^R TUab`cZfXb,| 
SP}^b [lT1,1abl{U 1'^[iX. @:baa\^b`U]-1 aZRP>Z`b]Pe, _`^Qc`U]]l]e R ̂ b!`UTU[U]]l1e R aXabU\l{ |[U- TP]]^Y ca[^RS:oe. `PY^]U `.]WRXb14U 
g^`aZ^S^ \^`o, _`X S[cQbb]Pe gb^ UiU Q^[lS_U ^a-\^`o 50-60 \ ]P S[cQX]U ^Z^[^ \,1?[3[14W\l1 gPab^ 50 T`cSP, \ T^_^[]o}^b T`cS |]11? 
^b _^RU`e]^abX RaZ`l1bl1 Xaa[UTcUh1l1e[UT^S`c]b^Rl1U bb`X]PT[U)Z]^abX T]P S^`XW^]blb.\ 4^i- Rl1oR[U]XU SU]U1'XgUaZ^Y [^)Z]oUb 
]^abl Xe a^abPR[oUb 15*20 \, [lTXab^abl 10a/^. 1c`U]XU ^Q`PW^RP]XY.T^abXSPUb [aT{'b]l1e 
aZRP)ZX]l1 a^_`^R^>ZTP[^al X]^-RlbQ`^a^\ b^S X̂ [X SPW^R^To]^S} R _`^Xae^)b(TU]XX a\UaX 1(PWP[^al Qlb, ^_`UTU[U]]^abl [235].
7W[^>ZU]]lbU _^WR^[X[X \^`d^[^-PRb^`P\ |1`UT_^[^)ZXbl, XWc11XR ab`cZ'Sc`c, ]b^ ̂ Q- bUTP [USZ^ dPZblb [UTo]^S^ S^ cabP]^RXbl, 

WP[U>ZUY_ `Ua]l1e R\Uh]P!^iXe[lT^R X [lTXabl]e ^a^QU]]^abX `PW^RP]XUT P]]l{e _^`^Tf [lTP' bPZe(U ^Qc- X a^abPR P S1.1}0 dPfXP[l]lbU 
( a[^R[U]^ a^_`^R^)ZTPnbS1UYao ]U bPZ. ]Pab^oiU\c^e[PVTU]1,1U\ TUSPWPfXUY, S^`]l1e ]^ ]P aP\^\ mb^ 0b[^)ZU]XY, TP[UZ^ TU[U 

_^`^T WP (T`^aaU[l]^S^ agUb SPW^R bU^`XX mddUZbP). b^[lZ^ ]U a^WTP]^̂ Qbb1U_`X]ob^Y ]U `Pa1_X`U]Xo R`U\U]X d^`__X`^RP_
1 0. ?cbfUabRcUb _`X]fX_XP[l]Po X ]P SU]UWXae ̂ `^1_^R^W\^)Z]^abl [lT^R, ]^ WP[U>ZUY_ ^TWU\]l1e S1[Pab^Rlbe ]!.1o d^`\;b`^RP]Xo

[UTo]l1e \PaaXR^R _`}1 _`^\U`WP]XX acSb1UabRcS^b^QR^T]U]]l1e Xaa[UT^RPbU[UY bP[lbe _`Ua]l1e [UTo]l1e bU[ XWc1{U]]l1e c `PW]l{e 
^aPTZ^R' ]PZP_[XRP}^iXeao ]U-R _`Ua]^R^T!{l]e RWS[oT,m b ^̂ _`UTU[oU'1'ao Z^]bX]U]bP[l]l|e !P ]Pbh R^- b^[]ZX W`U]Xo. `PW[Xg]l{U 

X WPb^_[U]]lbe _`X _^T]obXX T^U\Pe \^`o. !P;_U[ldU \^- _`X!{X]P\X.a|(0[lZX\X c`^R]o 
1^d^`bP ]P S[cQX]U 45-.48 \ ^Q]P`c>ZU]l; R`U\U]X \Ub^TXZX ^Q`PW^RP]Xo1 (0]c- 1. Z ].]ab^oiU\c `o ?^WTP]]l|U d^`-`Pa]UbP 

a^^Q`PW]^Y [PQ^_300 \ b^[lZ^ R _^_U`Ug]XZU _`X\U]X\l1 X 30 \ Rlba^b^Y.1 4e [UTo]l1e ^Q`PW^RP]XY T[o T^ \'{.1`cS^iXeao d^`\lb 
\^`d^[^SXo X P]P[^SXg]l| SXT`^[PZZ^[XbP\' ^fU]1(X Z^[X]UabRU]]^Y ^Q`PWcb^-`PW\U`l1 d^`\X`^RP]Xo[[o `Pb^`]l{e ca[^RbbY. 
[fX\ao _`X _`^\U`WP]XX ^bacbabRc-_^T^WU`]l1e bPZXU \Ub^TXZX bP[XZ^R, _^mb^\c Qlb[X _`X`^T]l1e ^]X [1)TP R ca[^RXoe `UP[l]l1e 
RlbTU[U]l1 ZPZ acQPZRP[l]l1U ]Ub-_X]S^ WPb`cT]oUb _`^Q[U\lb nb. @1U`UhbU]]^abl [453]. TP]]^Y `PW`PQ^bZc 

] ]. [1[Pab^Rl{U [UTo]^-[lTl1 c1 ]P _`X]PT[U>Z]^abX Z^]bPZbUb b`Ua]l|e Z1,1e Z`XbU`XURR l1TU[U]Xo SU]UbX'bUaZ^Y d^`\X`cS^bao 
R^T a \^`aZX\X R^TP\X. 1 |[U.b^`ab<^S^ \^`aZ^S^`U1{]l1e S^ ̂ Q`PW^RP]Xo.`PY^]U 

QP`P, ̂ bTU[o1^iUS^ \UbP_b^`dXW-11U]^`P ̂ b 1P`U]fURP \^`o, _`^Q[U\P TU[lbc 2. !U `. ca[^RbbY cabP]^- `UZ^]ab`cZfXX `Ub_U]P 
R[U]l1 _[Pab^Rl1U [lTl1 \^i]^abl}^ \,bU]o!^iXeao ]PS`cW^Z'^b 0.8 1.2 \, a[^)ZU]]l1U |[^T R^WTUYabRXU\ \,1P _[Pab^R^S^ [lTP. T^ 
[lT^\ a S^`XW^]bP[l]^Y R ab`c-XWl{U]U]Xo a[^Xab^ablb^.) 1lTlb _U`UZ`l]blb W]P1{XbU[l]l1U _UaZP\X 1'U1\,'_U`Pbc` [lTl{ _`UbU`_URP}^b 
a \PaaXR]^Y Z`X^SU]]^Y bUZabc`^Y, a^ab!|RU.P _^TabX[P}^baoR ^T^]Pal1- {{'Sc`U' SPW^R^\ X a^[UR^\ \^`d^[^SXX' 

_UaZP\X a P]P.b{XWP,^b`X|{PbU[l]^Y bU\_U`Pbc`^Y iU]]l1\X D^`\X`^_ !U aXabU\P 3. fU[^ab]^S^ [52]. dPb1XP[l]^S^ `PW`PQ^bP]P 
RP]XU RXTP _[Pab^Rl1e _^Tab!1[P}^iXe[1,T^R XW\U]gXR^a'Sl TP]]^S^ PRb^` ̂ Qjoa]oUb a[UTc}^- _`^ab`P]abRU]S1cb^ c1|Xbl1RP1^11{US^ 
_1X\ _^]obl^Q`PW^\. |Ub^\ R^ R`U\o aS^]^R ]U R^W\^)Z]^abX X ^b[XR^R_ `Ua]l]U 11 ^aPTZ^R.0  mb^ R^Tl1 _U`UZ`l|RP}^iXe TPUb 

b^[i_^T _UagP]^`] S`c]b^Rlbe Z^a^YR  ab^`^]c \^`o. l{UeP]b,1W\l{ R^Tl1 R [^ZP[l]l1e W^]Pe 3X\^S1 \X]U`P- ]PZ^_[U]Xo dX[lb`cb^'Sao 
[XW^RP]]l1U \^`aZ],1U R^Tl{ a ^1'`X|{PbU[l]^Y'SU\_U`Pbc`^Y X WP[U)ZX._U`U_ UU R RXTU _[Pab^R^Y dXZaPfXX 

1]US^ Z`l1RPnb 1]`Ua]l1U _^RU`e-R^Tl], R XW\U]U]Xo ^]X |1`^]\{U`WP*^b1.  gUbZPo aXabU\P P]P[XWP 4. !{U `UWc[lbPbU `U- `PW`PQ^bP]P 
Wc[lbPbU ]P S`P]XfU X \^`aZXe R^T b{^ab]l!e ^aPTZ^RX Wa cQPZRP[l]lbe _`X _U`Ue^TU ca[^RXY`PWTU[P ̀ Ug]l]e d^`hbX`c}^bao ca[^RXY 
[UTo]l]U |1`^-bU[P. ^a^QU]]^a'SX Z R^ }'1]^S^\ ^_`UTU[o1^b acQPm`P[l]lb\' 0 ^]X 

12. ?X]SU]UbX(1UaZXU_ [Pab^Rl]U _`^fUaa^R.WP[U)ZX \1U`WP]Xo R]cb`XS`c]b^Rl]e R ac6- X ]P{]`PR[U]]^abl d^`\X`cb^.Sao 
Pm`P[l]l]e ]'1 ]P [PYTPe. [{^ 1.14. Z`11'SU`XUR_ ^ ]1`^g]^a1']l!\ T1U-?;bUaXRfURP, _[P_ aXabU\P _5' [-{U ca[^RXoe TP]]l;\ `PW`PQ^bP]P 
ab^RlbY [UT X\UUb S^`XW^]bP[l]c}^ |'|`X a[^Xab^abl \PaaXR^R WPa gUb ]P\l1b^S^ S`c]b^Rlbe aR^YabRP\ d^`\X`^RP-d^`\Pb1X^]]lb\ 

1]b^ RX _UaZP, S1!1X a^TU`)ZXba bR^[lb \]^S^gXa[U]]l1U Y\Ub^bao `PabXbU[l]^S^ TUT`XbP _[Pab^Rl|e [lT^R. TP]]l]U, TU`URlUR. [P]-
]l1U _[Pab^RlbU bU[P \^i]^abl}^ b1`^\U`WP}^iXe W]PgXbU[l]l1U1.5*2.0 hb],1`^Z^ \ b^[{1{Pe S`c]b^Rl]e `PWRXRP}^bao `Pa_`^ab`P]U-
]l1 R ̂ b[^)<U]Xoe 1(PZ_U`R^Y \^`aZ^Y ]P1{`o)ZU]Xo bU``Pal| ]P WP_PT]^_b_ ^QU`U- X R^W]XZP1^b TUd^`\PfXX `^TP `PW[Xg]^S^ 
>ZlU [lT^R, '{\P[P. bPZ X S`c]b^R.
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1aU mb^ b.`UQcUb Q^[UU S[cQ^Z^S^ P]P[XWP aP\^S^ "SU]UbXgU-aZ^S^ b^[iX. _^Te^TP'" D\^[P>ZXRPUbao QUWR aoZ^S^ ̂a]^RP]X'| |]0W-;16/{]XZ^Rl1U Xa_^[lWcU\^S^ Rl1oR[U]XoT[o ca[^RXY !! d^`\X`^-RP]\\o bU``Pa' gb^Qlb R^W`Pab _[Pab^Rl1e [lT^R a _^a[Uf]X1\,1T`UR]Xe [lT^R. cRoWPbl `21ab 
|{`UT_^[PSP}^b ? R]UT`U]Xo R^Tl1 X ]P.bP[P X]jUZ1{XX bP\, ^,1UTU]U]XU\. STUXWc(1U]Xo \PaaXR]l1e _^

R^11`^a aRXTUbU[labRc}^b ̂  abPbXgUaZ^\ ^Q a^ab^o]11X S`c]b^R^S^Xe _`^Xae^)ZTU]XX dPb<blb 
Rl1TU[X[Xal R^ R`U\o ".,"};_!;:]:}?;]3'!.# [UTo]^S^ bU[P, ]\'1PaaXRP P bPZe<U W]PgX-S|^Rb^`]^-)<X[l]l|U d^`\X`^RP]Xo ' {4aa!UT^RP"", ['*^.''",1{b^ \XS`PfX}^ Uabl '"T":' aRoWP]]^Y R^Tl1 1{.][l]c1^ R WPa^[U]]l1e, RUTciXY \UeP]}1W\ c_[^b]U]]lbeXe * ^Q`PW^R P]11o \^`^W^Q^Y]^U

S[X]Pe. [{U`U]U]l l,|^]b\^`X[[^]Xb^Rl{e \^e(]^ Qlb[^ Qlb _`^T^[-`Pab`UaZ!1RP]XU. S`c__l] ![o *,.'"!'"'" [UTo]l1e ^Q`PW^RP]XY]U>ZX[l]^.^ !^ RaU, Zb^ WP]X\P[ao XWcgU]XU\ e<Pbl. _[Pab^Rl1e [lT^R' W]P1^bSU]UWXaP _^_l1bP[Xal bPZ'(U ]PYbX UTX!lbY \UeP-]b[W\ mbXe] Ua^^bRUbabRXoe.^Q`PW^RP]Xo. ^Q |{`X mb^\ WP ̂ a]^R]l]U SU]UbXgUaZXU _`XW1{P-ZX ?ciUabRcb^iXU _`X]X\P[Xal SU]UbXgUaZXU S`c__l1 ^b`Pe<P1^b _^ acbX _b^`d^[^SXo dP-[UTo]l!e bU[ X Xe ab`^U]XU. 1 `U_Wc[lbPbU a^abPRS `c]b^R^Y W^RlbY R^Tl]' R \]^S^[Ub]UY cgPabRc}^111UY d^`\X`^RP]XXTXab<caaXX Rl]TU[X[Xal b`X ̂ a]^R]l]U SU-]UbXgUaZXU WP[Ue<X. __Pab^R^Y [`c__P X]jUZfX^]]lbe _`^fUaa^R aRoWP]Pa S`c__l1 _`^fUaa^R' d^`\X`cb^iXe _[Pab^Rl1U WP[U->b<X: 1(^]aU`RX`^RP]XU >ZSbTZ^Y ]) _^S`UQU]X: X _^S`UQU]XUa RoWP]^ ]Pe^)Z-a dPW^Y. .`'`*"`'"PR|hXeao R acQPm-*U1o]l{* R^Tl| R bRU`T^Y '"', ?US`USPfX^]]lbU \UeP]XW\l1 ^_`U-/]a]XU\ `P[l]l1e 2) dPWU. ca[^RXoe; \XS`PfXo aRoW,1]]^Y R^Tlb * d`''.'.c \U`WP]`1o ]P[XgXU\ R^Tlb X R^Wl{^e(]^abl}^ X TU[o}^bao UU`l1e[^aRoWP]]^Y d^`\X`^RP]XU aUS`USPfX^]]l|e '`'-[lT^R; 3) RlbTU[U]XU^QjU\^R |1^aZ^[lZc }'1hS`PfXX' R acQPb<RP[l]l]e ^aPTZPe ]PQ[S^TPUbao1 ]^[_aR^Q^T]^Y R^Tl] R \PaaXRU' Xe _`^\U`WP]XUX }]^U R^T^]Pal1iU]XU' "`c'"'1'' b^ ach{UabR^RP]XU R^Tl1 RXTU _P`P R \{l] ]Ud^`\X`^RP]XU X]jUZfX^]]l]e [UTo]l|e bU[. 1 ZPe<T^Y _cQ[X-ZPfXX' _^aRo_]U]]^Y |);]aa\Pb`XRPU\.bU\U, fP]]^Y mbP SU]UbXgUa1< Po Z[PaaXdX-ZPfXo 1 ]Pab^oiUU R`U\o XagU`_l1RPb^iUY _`XacbabRcUb SU]UbXgUaZ^YZ [PaaX-^QoWPbU[l]^.
a}XZPfXX _[Pab^Rl1e [{^ [lT^R' Z^b^`Po \U`U Qlb[P Qlb PTUZRPb]P a[^)Z]^-]PZ^_[U]Xo TP]]l{e ^ ab`^U]XX _[Pab^Rl1e ,1lT^R R abX aP\^S^ _`X`^T]^S^ ̂ QjUZbP, ]U aciUabRcUb. 1 ZPgUabRU ̀P-

:!]#:1,' Q^.bXe\ PbU`XP[^R' Z^b^`l1U \^Scb Qlbbl Xa_^[lW^RP}{l| :';;: T[o fP]-# ;V ; S#] bVhb;;;::*;1#. 
ZPe<T^Y ]^Y Z[PaaXdXZPb1XX, XW \^)Z]0 _`UT[^)ZXbl aeU\c a^]UbP]XY SX_^bU3 ]Pe^TX[X `PW-T^ZPWPbU[labR^ aR^UY _`PR^1.l|' b.U. (P>ZT^-^ZPWP[^al, [Xg]l1e bX_^R [lT^R, _[Pab^Rl1U WP[U>ZX. gb^ _`PZbXgUaZX d^`\X`cb^iXe RaU Z`c]!]l1U \PaaXRl] _^TWU\]l|e[lT^R }{c RXTc R^Tl1 R S`c]b^R^\ \PaaXRU _^[XSU]Ub!1'b]lb. a^^bRUbabRcÛb_ `UTU[U]]l;Y{4 mb^ ]U RUTl cTXRXbU[l]^' R _`^fUaaU Xe lb^`d^[^SXgUaZXY bX_ [lTP. 1a[X RUTch{US^ RWobl R ZPgUabRU ^T-d^`\X`^RP]Xo W]PgXbU[l]^ \U]o}^bao R]U1h]XU ca[^R'bo,.{'PZXU ]c ZPZ \^TXdXZPfXY R[P)Z}{^abl XW R^Tl| R S`c]bU, P ^abPR1_11UaoR  ZP({UabRUR\UiP1^iXe TRU ]1^`^T X ^a^QU]]^ `''$UTU[U-]Xo' Rb^`Xg]l!e' WPa^[U]]^abl b^ \^)Z]^ RlbTU[Xbl b`X ̂ a]^R]l1e S`c__l1 b'U]UbX(bU_1 ''"'-" 

bc`PS`c]b^RXXe1#V:V#:#*];.?##]"''??!!3#;;:#.?#; aZXe bX_^R _[Pab^Rl]e WP[Ue<UY.1  b<Pe<T^Y S`c__U R1,1TU[oUbao ̂ a-
]^R]^Y ]P_`o)ZU]XY _P`P\Ub`' ^_`UTU[o1^iXY ]PWRP]XU S`c__l1 X a^{1cb_R _`^\U`WPb^iUY TRP S`c]Y^R^Y^b^[iU. [.Y,/#',..'"|]`^e^TXb abRc}^iXe' ]P[PSP}^iXeao }{P ^a]^R]^Y.gU`UW ]UaZ^[lZ^ a\U]o}^iXeao mbPb1^R d^`\X`^RP]Xo,ZP)ZT^\c 1 S`c__P RUTciXY _^abc_[U]1.1U R ̂ aPT^g]cS^b ^[|fcXW Z^b^`l]e a^^bRUbabRcUb - dPZW:^` - aR^Y ̂ _`UT"'"!'"1'P ]PQ^` R0]{l[ |(`X^SU]]l1e R bRU`T^Y a _^a[UTc1^iX\ a^e`P]U]XU\ R R1'{-UU mb^\ _`0fUaa^R. (Po<TlbY dPWU. mbP_ ̂ b`P>ZPUbao R ab`^U]].{X ̂ b_ ]1a' R mb^\ a[c11PU aP\ [UT oR[oUbao ^aPTZ^]PZ^_[U]XoTU[l]l1e m[U}'1U]b^R _[Pab^R^Y dPZb^`^\ WP[U)ZX. Y'.'.''"*c ;`;;;;"''.- (bb^S`UQU]]l1U SXgUaZXU [lTl1, _^S`UQU]]^*X]jUZfX^]]l{U [lTl{ 11 _^S`U-`PW[XgXo gU`UW `UPTXWc}^bao `PW]^^Q`P.,- 6'f','"- 6':]]^-aUS`USPfX^]]l1U ]l1e [lTlb)'a^^bRUbabRU]]^ ca[^RXY, a ]X\X T0[)Z]P X SU-cRoWl]RPblao ![Pabl ]UbX(1UaZPo 11^aZ^[lZc _`Sb _^S`UQU]XX RaUSTP [lTP b^^a]0RP `Pa'SP],1]]PUb, d^`\X`^RP]Xo [UTo]l1e bU[. S-11';^[^ 1 [UTo]^S^ bU[P ]\{^e<Ub ]Pab^oiUU W0]P R`U\o SU]UbXgUaZXY d^`lbX`^RPblao `PW)ZXe<U]]l1e_^Te^T, ̀ Paa\Pb`XRPb^iXY ()a!'}TZ^R, _[Pab^Rl]U Z^b^`Po S1`X _^a[Ufc}^iUh{ _`^\U`WP]X!1 RaUS \̂ {Paa]'|RP[lTlb ZPZ ZPZ^S^-b^ `UP[XWPfX}^ UTX]^S^ \UeP]XW\P' l'10)ZUb _[Pab^Rc}^ !{,XagU`_P[ WP[U)Zl WPa gUb 1{!1>8(|{1:1D[!} T^ab`PXRPbl c)ZU aUQo, _^Te^T [P]]lbY R]^aXb m[U\,1U]b acQjUZ'bbRXW- _]}^fUaa^R. \P' ]XRU[X`cb^iXY ?P\ [UTo]^Y \PaaXR _`^lbU`WP-\'{^)<Uba bPbl _`X!bbb]^Y ]U dPZblb cZ[PTl]RPb^1fXUao R RlbQ`P]]lbY \U- 1]!!o !{PabX!]]^U eP]']W\ R^T^]Pal1iU]]l1e [lT^^Q`PW^RP]Xo. ^aPTZ^R, _`XgUb\'1 ^bbPXR:1]XU ^_-1 ]U WP_{U(1PUbao `UWc[lbPbU WPZ^]0\U`-]^U ab`^U]XU `a)a]oUb _`X[USP}^iXU Z ]U]\{c ^aPTZX'g b^ \^>]<Ub a_^a^QabR^RPbl\^`aZ{'{e b^[i, _U`UZ`l]RPb^h{Xe oZ^Ql: ]1^Z`^Rb{l1U b]^W`PabP]X1^ aUS` USPfb.b^]]l1e h`^fUaa^R'`^[1.1 
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11 S`c__P RRUTciXY ^Q`PW^RPjbXYX  Z`X^SU]]lbe R _[P- |1^ ab`^U]X!^ - dPb<b^` cgPabXU P[ - d^`hbX`^RP]XX `Paa\Pb`XRPU\l1e 
ab^R^YW P[U)ZX aXa*S`c]b^Rlbe !( Xe SU]UbXgUaZ^Y R^T R >ZXTZ^Y _U`UYbX X]jUZfX^]]l!U ]P ]^R^\ b1^a[UTcZ)iU\ c`^R]U dPWU: 
[lTl1' X]jUZfX^]]^-aUS`USPfX^]]l1U [lTl{ X X]jUZf'1^]]^-_^S`U- 'SU\,|PbXWPfXX.
QU]]lbU [lTl1.

[[^a[U WP\U`WP]XoR ]UT`XRh{UYao R ̂ Q[Pabl ^b`XfPbU[l]l]e
bU\_U`Pbc` R^Tl1, ^Q`PW^RPRbhUUao [UTo]^U @0WRXbXobU[^ \^)ZUb _@^1[R\l1 7. ^1iX[ T^ab`PX-
RPblao WPa gUb \XS`PfXX Z ]U\c aRoWP]]^YR ^Tl]. |[`X bb`^\U`WP- ^ZR0]XghaZ^S^^1[0abX 
]XX R]UT`}1Rb_UYao R^T^]PalbiU]]^Y S`c]b^R^Y \Paal1 W]PgXbU[l- Z@X^[Xb^SR]RW0
]c}^ QcTcb XS`Pbl aUS`USPfX^]]lbU _`^fUaalb. 1WPX\^TUYab-`^[l 
RXU ]X)Z]Xe gPabUY PYaQU`S^R a R^T^]Pal1iU]]l1\X X[P\X a^_`^- }([X\PbXgUaZXY dPZb^`
R^e(TPUbao _`^fUaaP\X. 1 mb^\ a[c-TX]P\XgUaZX\X `PW[Xg]l1\X 

a^^bRUbab__^QU`U>ZXY P`ZbXgUaZXe |[`XQ`U;Z]lb\ ]PU R ̂ QiU\ \PaaXRU X]jUZfX^]]l{e `PY^SbP\ [lT^R QcTcb Rab`UgPblao ̂ aP_
R`U\{o ̂ bU__1 WX\]UU _^[o`]lbY Z[X\Pb ^ZUP]XgUaZXY RcUb [1]. [lTl1.T^!b]l|U 

RS!`^oR[oUbao R^WTceP * ^ZUP]P ]P bU\_U`Pbc`c _ R[Xo]XU 111 .b]o!^iUU S`c__P RUTciXY [UTo]^S^ \PaaX-dPZb^` d^`\X`^RP]XU 
ZPZ ]P \P-bPZ^Y aX[l1, ]XZ^STP ]U gb^ \^`^Wl1 RP \XS`PfXX b^\, T^abXSP}^b WPa gUb aRoWP]]^Y R^Tl1: aUS`USPfX^]]l1U [lTl!' aUS-

bP-\Paa^R^S^ .]1Ub^\ R aRoWXa  ^e[P)<TP}^h1X\ 1'U`XZU. TUYabRXU\ [lTl1 aUS`USP1{X^]]^-X]jUZfX^]]l]UX `USPfX^]]^__^S`UQU]]l{U 
R^W-bU\_U`Pbc`l{ bc\P]P\X P bPZ)ZU gPabl1\X [lTP X a]USP, o]Xo [lTl1.

^ZUP]XgUaZ^S^^a^QU]]^abX ]XWZX\X. ^abP1^bao Z^]bX]U]bP[l]l1e [P]]l:U [[o aUS`USPfX^]- TceP ca[^RXY d^`\X`^RP]XU 
]P_^`^Tl] gb^ \U`W[l{U {< b^\c' Z[X\PbP _`XR^Tob ]l{e 11^[o`]^S^ [lT^R 1_X`^Z^ oR[U]XU. 1a[X bU``Xb^`Xo`Pabb`^ab`P]U]]^U 

Rl|a^ZXe_`X Q^[UU \^`UY Rab`UgP}^bao _^QU`U;Zloe aURU`]l1e _^_PTPUbR  acQPZRP[l]^U a^ab^o]XU_ ^a[U b`P]aS`UaaXX' b^ ]U Xa-
gU\ R Z^]bX]U]bP[l]l1e bU\_U`Pbc`Pe' Z[}^gU]^ a`UT]US^T^Rl|e _`o\^U `PY^]Pe.R^WTUYabRXU (PYaQU`SX, ^aPT^g]l1e [lT^R abP\c-

?ZP]TX_?[a[P]TXX, \U`W[^bPR  _`XQ`U;Z]lbe eX, _`X_PY]lbU 0ab`^R]Po [lTlb) ]P _^S`UQU]]l!U aUS`USP1{X^]]l|U `PY^]Pe [lTlb. |1`X
_`X@^aaXXR ab`U(1PUbao 1R`^_UYaZ^Y'bPabX _`^\U`WP]XX ]PRXX, aURU`P R^T^]Pal1iU]]lbe c)ZU _`Ua]^R^T]l{e aUS`USP-cgPabZ^R 1 _`X_R^WTceP̂ b 0 "a bU\_U`Pbc`Pe [73]. a`UT]US^T^Rl1e [lT^Rl{TU[U]XU T^ gPab^a ^_`^R^)ZTPUbaRo ̂ W`PabP]XU\ -2 fX^]]^U TP-

!1Pabo ^_caZP1^bao\U`W[l1U _^`^Tl1 \^`o R[U]Xo X X]jUZfX^]]l1\X Q`U>Z]lbe De^baZ^S^ _`^fUaaP\X.
S[c_STU \^`U _^QU`U>ZXY' a. b_. @{P 1a[X ]P }^S 50' gb^ [UTo]l{e bU[ \^)ZUb _`^Xae^_ TP1[UZ^ T^ c{{PabZPe c]Uabl' d^`\X`^RP]XU 

a`UT]US^T^Rl{e_^]X)ZU]XU ]PQ[S^TPUbao ZPZ R abPfX^]P`]l1e' Q^Z^R TPUbaoR  ac1_c, bPZ X R TXbl b^ 1{^_TX]P\XgUaZXe ca[^RXoe, 
bU\_U`Pbc`_^]X)ZU]XU [XgUabR^ a^gUbP]XY X, a^^bRUbabRU]]^' 1'U\_U`Pbc` R^WTceP bX_^R [lTP QcTUb Q^[lhbU.UiU `PW[X!1]l1e 

]P Q^[lbhUY !{Pe^>ZTU]XU 0\U`XZU RaUe Rl]TU[U]]l{e S`c]b^R. R ?URU`]^Y [lT^R !{P_`X\U`, 'bPabXR ̂ T]^Y _[P-`PW]^RXT]^abUY 
a^R_PTPUbab^R^Y 'SU``Xb^`XX _`X\U`]^ WP[Ue(X \U`W[^bl1 \P[^RU`^ob]^' aSb[^1_]^Y ]^ b^, gb^ S`P]X1TP gPabX Z`c__`PW[Xg]l1U 

_^QU_]P X [X1hl ]lbe _[Pab^Rl1e R^WTceP "a, WP[Ue<UY [lTl1 a^ bU\_U`Pbc`^Y SU]UbX1bU- -8 d^`\X`c}^b `PW[X]]^Y DUT]US^T^R^Y 
1^S' STU a`UT]U-]P aZ^Y _`X]PT[U)Z]^abX, ^gURXT]^. [cTW^]^RPW P[XRP ̂ bZ[^]oUbao TP[UZ^ `U>ZlU 

1lb:hU _`XRUTU]P [X1_l \P[Po S'{]T^RPo gPabl bU\1bU`Pbc`P a^abPR[oUb '? .X R^W\^>Z]l1e`UP[l]l1e -5 
aciUabR^-^Qca[PR[!{RP}^h{Xe [UTo]l1e \PaaXR^R R \^`aZXe bPWR P>Z]UYS_Xe ^aPTZPe, ]^ DT]X\ ca[^RXY d^`\X`^RP]Xo dPZb^`^R, 

!1b^ X ^]P _^ZPWl1RPUb bb`X`^T]^Y_^ab`^U]XU ZPZ ^QiUY bU^`XX 1WP]XU Z`X^[Xb^W^]l1 ^ZUP]XgUaZ^Y cab^YgXR^Y d^`\X`^RP]Xo
ac-_[Pab^Rl1e WP[U>ZUY \^`U. ?P\^ R ̂ Q[PabX _^Z`^RP] P ^ZUP]XgUaZ^S b̂( ̀ X^[Xb^SU]UWP a!.{?[?\{11' ]P[X1{XU [UTo]^S^ oR[oUbao TP_

R[UZ^ bU\_U`Pbc` ^b aR^US 3̂ PRU`1_U]Xo. 1{{UabR^RP]XU R`U\o ^b`XfPbU[l]l1e T[XbU[l]^U 
1^[UU _`^TcZbXR]l1\ oR[oUbao _^XaZ [lT^^Q`PW^RP]XU\]U ^QiXe \{^`aZXe ^_`UTU[oUbao \UeP]XW\^R ^aPTZPe acQPZRP[l]l1e 

[U-RaUe \^`aZXe X[X Q^[lbh^Y R[Xo]XU S`c__b,b _[Pab^Rb'e WP[Ue<UY,P ]P 1Ual\P ac1fUabRU]]^ d^`bXX`^RP]Xo 11^RU`e]^abX\ ̂ `UY' 
Rl1oR[U]XU _P`PSU]UbX!1UaZXe Z^]bX]U]bP[l]l1eaRoWUY_ ̀ ^fUaa^R' _^`^TR  ^Qjoa]ob^b[1Xe \U`W[l]e ]P |1o]l1e _^Z`^R^RX  `PWRXbXU 
_`^Xae^e<fU]XU [UTo_Z^]Z`Ub]^S^ ]P Z[X\Pb' [UTo]^S^ bU[P a R\UiP1^11{X\X }{^`o _^_ 0a[PQ[oo ^bU_[ob^iUU TUYabRXU ca[^RXoe. 

1Pe<]^ Z^]-bPZe(U Rl1oR[U]XU X XWc(|U]XU_ ^a[UT^RPbU[l]^_ _`^\U`WP]1'b1^ Sb^Y X]bU]aXR]^\c `^TP}c1X. Q^[UU _^Z`^Ra _^a^QabRcUb 
abX a\U]l] _`^fUaa^R, gb^ [UTo]^Y \PaaXR. ]PZ^Y agXbPUb, 1''{]U]bP[l]l{e 1U[X]Z^ 0.0. _^`^T. `PWRXbXUd^`\X`cj^iXe [53] 
_^Te^T S{^WR^[Xb _^-]PZ^_Xbl ^QjUZbXR]lbY a WP\'{U`WP]XU\ \PbU`X_ \]^S^[Ub]UY a^_`oe(U]^ \U`W[^bl1 ]P ach{U dPZbX.bUaZ`bY 
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Ra`e]^abX _`X[USP}^_{Xe ]S-^ZUP]P, `PY^]^R b.U. aciUabRcUb bUa]Po_P`PSU]UbX(1UaZPo aRoWl \U>ZTc ^[UTU]U]XU\ ^b(UP]P b,1 !,m!| `PWRXbXU\\\_ ^]P ac![U.
!^. 

!1Xe<^RP !1^ ^_TP]]lb\ D.[[. WP_ ^a[Ub\].\1U [W]1|, 20 bl|a. [Ub RP`Z'SX(1UaZ0\ QPaaUY]U ]aXW\U]]^ a^e`P]o[ao ^,_Q^[UU },{[X \,1U]UUaS|[^.1,]^Y h[UTo]^Y [^Z`^R. mb^ a_`PRUT[XR^.1'PZ)1(U 
|.1 1]`U_1U]XT[o ^^S^[^fU]^R^S^ ̂_bX\c\P. ab`^U]XU \^`a1(Xe ^aPTZ0R !^U R 11U]b`P]{l-]^Y gPabX 0`ZbX*X 0T1]^ZPWl1RPUb, ]b^ ?URU`]lbY #UTY}'",[ R S^[^fU]^R^U R`U\o-Qlb[ _^Z`l1b "."',[lT^Y R ,`!^`.,'''*|344]. 

3P_PT]^Y `PY^]Pe * aX'?bPQX`X WP_ ^a[UT]XU 100 bl1a. [Ub a`UT]US^T^- !RPo bU\]1U`Pbc`P R^WTceP -a ]U _^T]X\P[Pal _5 Rl1]_U ]b^[380], ^QUa_UgXRPUb d^`\X`^RP]XU WX\]US^ [UTo]^S^ f2_^Z`^RP ! ]P \^`UX \U`W[l{e ]1*^b[^)ZU]XY ]P _^QU`Ue<lU.
@Paa\^b`X\ WPb(^]^\U`]^abX ̀Pa_`UTU[U]Xo a`UT]US^]{^Rl1ebU\_U`Pbc` R^WTceP ]T aX S`c]b^R h]P _^QU`U>Zloe P`ZbXgUaZXe _b^`UY. -1 m,4 `Pa_`UTU[U]X; .`"T,."'T',,'" R^WTceP },{^)Z]0 Rl1- e=c]UaZ^[lZ^ "-',.`Pbc` TU[[1bl aUZ1.^`^R. (^[laZ^S^ 0b _^[c^ab`^RP 0^"._^[c-f^ ^ab`^RP 1PY_blb` W]P!]U]Xo a`UT]US^T^R^Y bU\,1_U`Pbc`l1 R^WTcePbb^]X>ZP}^bao ̂ b *74 0^- -]- T^ "a, ^b ?PY_bl;`, T''c.{{{ Z^[l]\l] !Z^[UQ[S^bao ]UW]P1{XbU[l]^ *12-*14'?, R _`UTU[Pe R^ab^.:`UU ]P-Q[b^TPUbao Pa _^Rl11b1U]XU T^ 25). -5 1`''. }]PabZX q a1 ^S{^Rl!1]]U]XobU\_U`Pbc` a^^bRU babRcb^b 2:-a^Q[Pab o1\1 R[Xo],|o 0b.bbP]bX"bUaZ^S^ X1Xe^S^ ̂ ZUP]^R. |] -*e Pbc` R^WTceP ` ." ;!;b,V##;#c*o?}# ! =X,(,1;."}}?Vc;

1>!!-,-=!`Pa11`UTU[U]Xo, ZPZ X a`UT]US^T^Rl1U 1.U\_U`Pbc`lb R^WTceP. Db_^[c^a']'`^R^R \](^[laZ^S^ : !2 Y?PY\lS`P''^"YT^.'.', T^ c,#'''""'" >-+:!S`PTca^_T}{UY a -1200 T^ ^b !PS]\lb`P }bb:1 :1[S\l] -5200, (SXa[^ T^Z^[l1\l! Q!:[.`PTca^-T]UY Z^[UQ[Ub'ao ̂ b _ -T]T^ P R^a--5200 -5600, b^g]UU !.!_2400. c\a]l1hPU1.ao T^ _U`bb^TP ![o _`0bPXRP]11o eP`PZ-bU` ̀ Pa11`UTU[U]1'1o QcTUb X]l{}.{. 1 _`^a[Ue<]{RPUbao fU[^\, \{UbZPo - 2{:'.h1X`^b]Po e]- ]W^]P'1l]^abl. }4:W mb^S^ RXT]^' gb^ ]U [U.1']UU 11`^S`URP_
]11U, P ]U^/]]^`^T]0ab],b WX\]US^ ̂ e[P)ZTU]Xo _`XR^Tobb b< ]PQ[b^TP_ 5[:','UhS^Y |aUZb^`!{^abX P_P ! R ̀ Pa_`U'1U[U]1111 a`UT]US^T^Rl1e bU\_U`Pbc` !R^WTceP. D@1^1 `Pbabb`UT1U[U]XXb U\_U`Pbc` +e9].`c"'', ]P _^QU`U>b<loe ]P-Q[nTPUb'ao bP )(U WPZ^]^h'1U`]^abl. (''.,.*'.' 0b *"bU\_U`Pbc`l| S`c]].^R ";;';;;;j"" _^S{11)ZP!^bao }'*:'@1 ^b 0* "[] -3 T^'? ' ^b 1'PY\l:`P -1- -9 [(',",,''"_ Tf' 1* R^ab^g]UU -] "a, -13 |10Rl{*1[P1^bao *W- *5 T^ 'a. !

@Paa_b^b`U]]l1U !=Yfg)W^ WPRXa|'|\^abX \U'(Tc a`UT]US0,{^Rlbl'{!1 1.U_,{_U-.SUh{_U`Pbc`P\X R^WTceP `21bc`:1\X 
|b^`^T _^QU`U>ZSbY'1 \1^V]0 S1a_^[lW^RPbl |; !?e'"`''",* _`X [b^ab`^U]XX b]P[U^SU^S`Pdbb.bUaZb.::e -}q

`U_b(^]a1'`cZfXY' |[ 8 :2\?a^R`U\U]]^Y ,`*"''.,".Z'S: PQU`US^RaY ,'!" .c,1"_ .- 5^abRcUb PT^ab:}b^g]^b bbX`^ZXb? ]PQ^` RP`XP]b^R ^ZUP]1{gU-`PWRX,1.11o 
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a1(^S^ Z`X^[Xb^SU]UWP. ]U^Qe^TX\^ [X]..1l Sb^T()Q`Pbl ̀ UP]1l]l1U \^`o, Q^[b,SbbX}babRX̂a a[U/1^bWPbU[UY, XWcgP]Z)-;''a;^]1?Q1]XY c`^}]]'1 a^^b]^1]]U]Xo 1'U\b1U`Pbc` R^3TceP .SU]-X S`c]b^R' ̂ 11`UTU[U]]l1U !! 01(UP]X(1Ua1(c!^ Z`X^[X'1'^W^]c' _`XW].11^ba ciUabR^RP]XU R111!..1e TU]fXX _^QU`U>ZXY `PWRXb!1o X a^0bRUbabRc}^1fc}^ X\ a^R()!(c_- _[UYab^fU]U RaU^Q[fUY |1^ ]!()W,{]U\ TP]]l;\ `US`UaaXX. `PW[X(!_]^abl Z`X^SU]]l1e _`^fUaa^R' ]PZX\ ^Q`PW^\' h{^)Z]^ a\^TU]|X`^- PRb^`^R 13-17 blba. [Ub ]PWPT \X`^R^S0]l!e |433,401]' c`^RU]l RP'Sl R `UP[l]l1e ^a^QUSb]^abX ca[^RXoe ^ZUP]X!{UaZ^S^ !<`X^[Xb^- Qlb[ ]P 50_100 \ ]X)<U a^R`U\U]]^S^. a}lUP]P 3bP _`U-`US`UaaXo SU]UWP ^_`UTU[U]]^Y T[o SU^[^SX!1UaZ^Y m_^eX. _`^\U`WP]XU ̂ Qb:bX`]l1e ^ac!1{U]]l1e \^`-/10_`UTU[X[P cgPabZ^R 
|1^a[UTc}^iPo b`P]aS`UaaXo _`XRU[P Z _^S`c)ZU]X}^aZ^S^ T]P. 

}(^[UQP]XoS \^`oc`^R]o _^`^T _^T \^`aZXU R^fl1. !Ua_b^b`o S',1a`W[l{e ]P1 W]P!{1,1bU[l]cZ)

D^`\X`^RP]XU Rl13RPR{1bc}^ bU`hS^TU]cTP{]X}^' W]P1bXbU[l]c}^ \U`W_^Q[PabX TUS`PTPf1.]}^ ^ZUP]|1gUaZ^S^ Z`X^[Xb^SU]UWP ZPZ
WPZ^]^\U`]^ ?D}|1{, ^]X a^e`P]X[Xal _^RaU\Uab]^. !!m1{ Db 1P`U]S1Ub;P gc-_^ab`^U]]^Y T^ aP\^`USc[X`cU\^Y _`X`^T]^Y aXa-
bU\!,] \^`Ub? RT^[l _^QU`U>ZXY S[cQX] ^Qca[^R[U]^ ](^ba1{^S^ 50*100 \ _`^a]1U)ZX_^a^QU]]^abo\X T^ RWPX\^TUY"','Y ^ZUP]XgU-
aZ^S^ ^Q[Pabl a11[^11b]^S^X [X _^[o`]^S^ R;.1Ubao ^ab`^R]^S^ Z[X\PbP X \^`aZ^S^ `Pa_`^ab`P]U}{Xo ̀ U-bX_P ^aPTZ^]PZ^_[U]Xo.

(`Xa. 1a[X \\_ 2Q)^QiXU [}bZb^Rl!e WPZ^]^\U`]^abX Z`X^SU]]l|e d1`\X`^RP]Xo b^[i
^abPb^bao !P 21 XW^Q`P>ZU]P _P[U^SU^S`PdX]UaZPo ̂ QabP]^RZP] P]UXW\U]]l1\X, `Xa' b^ _`^ab`P]abRU]]lbU S`P]Xfl!

P`ZbXgUaZ^\S hU[ldU !R`PWXX _U`X^TP 1&-20 bl1a. ]PWPT!e [Ub T[o `PW[Xg]} cgPabZ^R ^Q[PabX `Paa\Pb`XRPU\^Y 
0P ]UY ]o}^bao. _^ZPWP]lb \Pa11]bPQlb _^1(`^R11l1e'.'"''"',' '"- [2.72]. `Pa_`^ab`P]U]Xo 

R WP_PT]^-P`ZbXgUaZXe ?`P]aS`UaaXR]Po [aT]].{Z^R \^`oe' Rl1TU[U]l1 S_U[ld^RlbUX[X abPfXo `US`UaaXR]Po 1.^S^ X[X`PWRXbXo 
X]^S^ [UT]XZX' _^ZPWP]l1 PZRPb^`XX, _^Z`l1bl|U \]^S^[Ub]X_,{X _:1Z^RS'|__^QU`Ue<lo, X[X c1bPabZP _`XQ`U;<]^Y W^]l{ R 1{U[^\ oR[oUb- (PZ ao _1X [lTP\X. RXTbb^, b_U[ld^RlbU [UT]XZX X\U[X [^ZP[l]^U \]^SXe `UWc[lbX`cb^iUY `;1a-3b^ \^Scb Qlbbl dPZb.^`^R. W]PgX-
bU[l]l1U 1}`0a'S`P]U}{XU X Rab`UgP[Xal R [X!hl WP_PT]^\ aUZb^`UP ̀ ZbX1]U-bUZb^]XgUaZ'1U X[X Z[X\PbXgUaZXU XW_{U]U]Xo, _`XR^To-

aZ0S^ 1]]U[ldP. Z R 1^ab^.b]^Y? XQX`X _`Xc`^gU]l] Z S^`_S[^QP[l]^\c iXU XW\U]U]XZ) \X`^R^S^ "S1UT]XZX ^ZUP]P, c`^R]o X[X [^-
b+lb\ ZP[l]lbU 1U`US^^Q`PWcb^bb11X1Ù ^fUaal! R R`U\o mb^ Qlb[XbUZb^]X1{UaZXU `PY^]P_b. a^R_PTP}^iXU TRX)ZU]Xo, X[X ]U a^R_PTP-

}^_{XU a[PQ^, ]b^ ^Qca[^R[U]^Z ^]aU`b]P1{XUY QU`US^R^WY ̂ ]l;a ^QiX\ XW\U]U]XU\ `PWRXbl] \^`o.c`^R]o 
_4P[^_^TRX)Z]lb\ QU`US^Rl1\ _`X]1PU\.\4^>Z]^ Rl{TU[Xbl ^a]^R]l1U TRU _^WXfXX R^ RWS[oTPe ]P b]`X-.[X]c |1`X XWc]U]XX S[^QP[l]l{e 1,1W\U]U]XY \X`^R^S^ ̂ ZU-Z^[UQP]XY \^`o. c`^R]o ?^S[Pa]^ c`^R]o ;bU`R^Y _^WXf@1X' b`P]a-
PlbP a[UTcUb S`UaaXX Xe a^^b]^1_U]XUa  X [^-X 0`ZbX.bUaZ^S^ cgXbl1RPbl `USX^]P[l]lb\X `US`UaaXX QPaaUY]P ̂ _`UTU[o[Xal _`UX_
Z;1[l]l]\X \c1fUabRU]]^ bUZb^]XgUaZX\X 1(^STP aZ^`^abX̂ QiU_TRX)ZU]Xo\X. bUZb^]X!1UaZX\X `USX^]P[l]l1\X WP-TR{{'(U]Xol'X' 
S^ \^`o eRPbl1RP}^iX\X _`URl11_P1^b aZ^`^abXb UZb^]XgUaZXe!{Pabl _`bbQ`Ue(]c}^ c`^R]o Z^]bX]U]bP X bbbU[ld. 3bX '1W\U]U}1Xo [{Paboe R ̂ bTU[l]l]e QU`US^R^Y b^ ]PQ[}^TP}Z)b-/{;WX>b<UbbXY W^]l1' ]U TRX>ZU]Xo aRoWP]lb a Z^[UQP]Xo\X Z[X\PbP, d^`\X`'Y'''"\ ao [UT]XZ^Rlbe ^QiXU bU]TU]fXX R ^ZUP]XgUaZ^YZ `X^[Xb^W^]l1._^Z`^R^R X Xe `PWRXbXX !{UZ^b^`kU `PW`c1_U]XU\. b`P]aS`Ua-
1{`Sb aXX Q[XWZXea Z^`^aboe aX]e`^]]lb ^QbbTXUb U]TU]fXX }'{^Scb X ]U _`^oR[obl_a PZbXRXWPfXUY S^`]^S^ ̂ [UTU]U]Xo. 1 mb R̂ `U\o
ao. \]^S^gXa[U]]l1U !Pbb`X\U`, R 11U`X^T RU`e]U_[UYab^fU]^R^Y b`P]aS`Uaab{X[UT]XZX a_caZP[Xal a S^` ?ZP]TX]PRXX, }`P[P,'[PY\l[`P' aZ^`^abl _^Rl11b]U]Xo \^`o W]P1{XbU[l]^ \U]o[Pal.!^R^Y 3U\[X R \^`U, c`^R]o _`^TcfX`co PYaQU`SX Sb d^`\X`co 10-15 [UT]XZ^R^-\^`aZXU blba. [Ub ]PWPT ̂ ]P a^abPR[o[P 9 \\/S^T, 6 blba' [Ub ^b[^)ZU]Xo. -
4 lf\/S^T, 1b^`Po R ]Pa1'^oiUU R`U\o ^Z^[^ 1 \\/S^T 1101. ?^S[Pa-!b^WXfXo WPZ[}^gPUbao |454, R b^\, gb^ ̂ a]^R]^Y _`X.bX]^Y
l!^ Z^[UQP]Xo Dm`Qm]Za^\ R_`^TU[P]]^Y TUb!1[l]^Y \^`o [407], oR[oUbao `UZ^]ab`cZ1{XX, c`^R]o XWjo.['1U W]PgXbU[l]l:e ^QjU- X]bU`RP[U R`U\U]X \^R R^Tl1 ^b 13 7,5 bl1a. [Ub _^TjU\PaZ^`^abl XW\ X`^R^S^ T^ ^ZUP]P X a^a`UT0b^\{U]XU Xe ]P achbU R RX-

\^`o \\/S^T' _^Z`^R]l{e 14.5 WP\UT[ooal _^WT]UU c`^R]o TU ^[UTU]U]XY. T^abXSP[P T^1 m_^eX Z`c_]l1e _`^Xa_
:;.2 hb\/S^T (`Xa. e^Tob X 1.4 \\/S^T R 1 '''"T"'"'YY ]Pab^oiUU R`U\o 28). \4X`^R^S^ T^ fU[^hb,^ZUP]P. `US`UaaXX [{P71U]XU ^ZUP]P ]^_c`^R]o \{^ b1.;,6 )Z]^ aXb Z^]abPbX` ̂ 1P?1, S[of{,1^mRa bPb'1gUaZPo b`P ] aS`U aaX oS[^QP[l]b,bY eP`PZbU`. 1U[X]XS{P _`^_^`1{X^]P[l-`US`Uaa1,bX 1!1;,b`^R^S^ ]P ^ZUP]P W:!Z0]!1X.,1Pal R aU`UTX]U S^[^1{U]!1, {,1 _^'1'0[1c\Pa_bbPQP\ ^[UTU]U]Xo. ?^^bRU'a'RU]]^, _^Z`^R-TUS`PTPfXo 

\^`o abPQX[U] R bUgU]XU {4Wc-]^S^ c`^RU]l _^a[UT]Sbe blba' [Ub. ^[UfU]U]Xo 5-6 Rl1Wl1RPUb _^Rl11_U]XU YX`^,^S^ ^ZUP-c`^R]o !|U]XU ]P' @Pae^Toal a^R`U\U]]l|e bUZb^]{.1{{UaZXe_ `01{Uaa^R W^SbUR QU`US^R^Y R 1{U[^\ R^ RWS[oTPe ̂  a^01]]^|hU]XX ^[UTU]U]XY X _^ZPWP[^, ]b^ _^QU`U>ZlU a^ aZ^-3P_P11]^Y ?XQX`[1 ̂ _caZPUbao 
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10
bUZ'|'^] X!]UaZ Xe ^bTU[l]l! e g PabZ^R_ ̂ QU`U>b<Xb1b0a1'oe TR|'1>ZU]XY ] c 

aZPWl|RPblao ]P a0R^Zc_]^abX_ `()fUaa^R' aciUabRU]]^ ^_-_ QcTc1' 
R _`^bUZP]XU ̂ ZUP]X(1Ua!(^S Ẑ `X^[Xb^SU]UWP b(^]-

`a]1U[ob^iXe 
]<`U'S]^\ `Pb'1^]U.

^Q[Paboe ]P _^QU`U'(loe [lT1,1abl]e b^[1f1 `Pa{1`^ab`P11U]Xo 
_`^fUaa^R bU`\^TU]cTP1{'1X. 1 e^TU S^-PZbXRXWP1{Xo S;:Q[b^TPUbao 

?X-_^bU_[U]Xo b1`1.1\^`aZXU ]XW\U]]^abX R^ab^g]^`] ]101]U]^R^S^ 
Qlb[X ^Q`PW^\_ U`U`PQ^bP]l! _`^b1UaaP\XW]PgXbU[l]lb\ QSb`X 

bU`\^ZP`abP. bU`\^ZP`ab^Rl1e X P[Pa]l1e0Q`PW^RP]XU 0WU`]^S^ ! -+^
^ _^]Xe(P[^ R _`UTU[Pe Xe Z^]bc`^R_ ^RU`e]^abl ̂ WU`]^-Z^b[^RX] 

Z ]P 10*30 \. 3b^ _`XR^TX[^ WP[XRP]X}^P[[}^RXP[l]^Y `PR]X]lb D
d R^T^Yb U``Xb^`XY,_ ^TRU`S1hXeao bU`\^ZP`abc, b0S^_-1b]!aZ^Y ^-- T^ 

_Q()^. \^`o _^Rlbh]P[ao ^b}1U'S^Z_ ^RU`e]^abX a^QabRU]-ZPZ T^ c`^RU]l 
^WU`]^-P[[}^RXP[l]^Y [{`^Xae^TX[^̂ _U`U)ZP}^11{UU]^ `PR]X]l;. 

QU`US^R^[YX ]XX _^ a`PR]U]X}^ a b`P]aS`UaaXUY\ ^_11`^TRX>ZU]XU 

]P bU``Xb^`XX,] U WPb`^]cb^Yb U`\^ZP`ab^\' _`X b^\ e(U -80 c`^R-`o 
bU\_U`P'Sc`P\^`o 1U`e]oo gPabl ^b[^>ZU]XY WPa^[oUbao' ]U [339]. 

abP]^RXbao X bP[X1( _U`Ue^TXb R \U`W[^Ua ^-1.1e ^b`XfPbU[l]^Y, 
R RaUab^`^]]US _̂ ̀ ^\,1U`WP]Xo.1 a[X ^WU`Pab^o]XU T]^ `UWc[lbPbU *100

^b[^e(U]Xo\X' R^W\^)Z]^a[^VU]^ a _^RU`e]^abXa cS[X]Xabl1\X 
1 WPb^_[U]Xo^Q`PW^RP]XUac Q\P`X]]lbe Qc[Sc]oe^R. `UWc[lbPbU 

R^TP\X bU`\^ZP`ab^Rl{U Z^b[^RX]l{ b`P]ad^`\X`cj^b_[1^`aZX\X 
^-12 ao R bU`\^ZP`ab^Rl1U[ PSc]l1 X[X WP[XRlb [307].^ 2 4 6 8 1^ 1;;;--;;R a mZW^SU]]l{-ab`cZbc`]^-bUZb^]XgUaZbbe ?^.bUbP]XU dPZb^`^R 

1`U\o. b.[.]. |[PR[XTXa^\,l{!.{ _`^fUaaP\X RaUab^`^]]U }D.0. `Paa\^b`U]P 
(`XRPo ?.|. !1Xb<X-!.1. 0.?. }4^]X]lb\, D.0. |{U`QPZ^Rlb\, @Xa. 28. [c]PURlb\, XW\U]U]Xo \^`o R Z^]fU _^WT]US^ c`^R]o _.bbUYab'^|{U]P X

^Qca[^-R S^[^fU]U @PW[Xg]^Ua  ̂ ^b]^11{U]1,1U mbXe |212]. dPZb^`^R [407] d^`^Rlb\ 
bX_^R _^QU`U-RbP[^ QU`US^R^YW ^]U R `PW[Xg]l{e d^`\X`^RP]XU 

\PbU-^1(`PX]l{ e<Xb_|. |{^T bX_^\ _^QU`Ue<XY_ ^]X\PUbao cgPab^Z 
^b 1 3 \\/S^T, `^abl}^ P _^QU`U>ZlU T^ 1^ab^.b]^Y S: bX-a^gUbP]^bao ?XQX`X R _`UTU[Pe Z^b^`^SŴ PZ^]^\{U`]^ R^W- `XZP, d^`\l; 

a^ aZ^`^abl1^ Tl1\PUbao ^Z^[^ 2 \\|S^f (`Xa. bbl; X QU`US^Ra, Ro3P]]l1U ^Qi]^ablb^29). [{`X _`XQ`U>Z]^Y acb_X mb^\[259] `U[lUdP (|XQX`[, ZPZ R 3P_PT]^Y bPZ X R 1^ab^-b]^Y^?XQX`X R]P _^T R^WTUYabRXUm\ ZW^SU]]l1e_ `^{{Uaa^R UTX]l;Y `PWRXbXo "'"*''",STU [^b<P[l]l1U bUZb^]XgUaZXU cgPabZX' ab`cZbc`]^-bUZb^]!1gUaZ^\ ̂ b]^1_U]XX Q[^Z ace[X Da]^R-X\U}^b TRX>ZU]Xo |272]. T`cSXU
aZ^`^abX X W]PZ.TPe<U T`cS^Y ]P!{l1U @^aaXX_ ̂ ZPWP]l1 bX{]l{ _^QU`U>ZXYP `ZbX!bUaZXe \^`UY 

?Z^`^abl bUZb^]XgUaZXe a^XW\U`X\P TRX)ZU]XY a^ aZ^`^abl}^ |1`XRUTU\ Xe ^_XaP]XU:30. `Xa. 
b<^[UQP]XY \^`o b^[lZ^ R _U`X^T c`^R]o US^a bPQX[X,,f'Y. S^`]l{e X R^WRl11_U]]l]e /. ||4]S`UaaX^]]l]U _^QU`Ue<lo R c!bPab-
]^R]^\ bU\_ ''_mRabPbXgUaZ^S^ XW\U]U]Xo bUb<-](^R \^`o ]P\]^S^ a S[cQ^Z^ c`^R]o `PW[^_,b]^-Q[^Z^R^Y `U[lUd^\, `Pa({[U]U]]l{\ 
_`URl11_PUb bU_'1_ bUZb^]XgUaZXe (WP RXaZ[b^]U]b{U\ b^]XZ^Y, m`^WXUY _^b^Z^RX  Xa_l]bPR!-||U\ \^TU[X`0RZc R^T]lbe TRbb>ZU]XY ^a0-
Q^ _^TRXe<]l]e bUZb^]XgUaZXe ̂Q[PabUY, Z^b^`l1U Sb`^fUa-\^Scb [UT]XZ^Rl1e mZWP`PfX^]]^-PZZc\{c[obXR]lbe Qlbbl aRo- `UWc[lbPbU 
3&!|m1 ? S[ofX^XW^abPWXUY). [1^ \U`U aQ[Xe<U]Xo a^R (\P[^XW_.{U]U]]l1U X _^QU`U-R^[]P\X Z^[UQP-TX]P\XZX dX^`T^RlbU dX^`T^RlbU 
]XY \^`o X bUZb^]XgUaZXe c`^R]o >S<lo D`P]fP Y^aXdP,?URU`]^S^̂ ab`^RP! ̂ R^Y 3U\[X, 3U\[X TRX)ZU]XY `USX^]P[l]l]U `PW[X-
]Xo QcTcb aZPWl-1RPblao aX[l]UU. 1 a^R`U\U]]c1^ 1[_XfQU`SU]P' ?U-Yc`\P]aZ^S^ QU`USP1 (^[laZ^S^ _^[c^ab`^RP, m_^ec T^R^[l]^
abPQX[l]^S^ ab^o]Xo \X`^R^S^ ̂ ZUP]P RU`]^Y ;W 3U\[X X 1^ab^g]^Y9 cZ^bZX).c`^R]o ^a^QU]_`PW[X(bb{o 
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_`U^Q_2. 0]S`UaaX^]]l1U Xe S!a`RX(!]^S^ Sb^QU`U>[<lo b^[i X e^[\'{abl]e ^aPT^11]l!e ]bbWZ^S^`XaY  ]PZ^_[U]Xo 3'SPbbc 
'|`Z^Rl1`P)(U]1{l1\X _U`}]X({ ][,1Y ^ZU-ab`cZbc`]l{\!1 a^^bRUbabRcU1' ^abP]f^Rl1\X _`^]{UaaP\X TXPSU]UWP d^`hbP\X `U[lUdP,!| @:11]^RP1{Xo ^bbb`US|P`X`^RP]]l|\X eP`:1ZbU`X_mZWP`P|{X^]]^Y aciUabRU]]^Y @1PXQ^[UU _[UYab^b1U_ Z`X^[Xb^SU]UW. TUobU[l]^abl}^ 3]b.b.bUaZSbY 

R ]^Rl1e [UT]XZ^R (\P[^ ^] ^aciUa'SR[oU'Sao XW\U]U]]1,1U gb^ R^[]P\X oR[oUbao b^, 1|1eU`^Rl|U bb^QU`U- mbP_P cW-TP]]^S^ a.SXZ^Y 
(P]TP[PZ1]1aZ^S^ bU\_U_e<lo WP[XRP 1U[^S^\ ^`o, ^b 0" "a. S[^]Sc^ab`^RP? Pb?hblb`). !,P]]lbY bU\SbU`Pbc`]^\ T^ TXP_PW^]U -1.R }<(-]\ 

]{,1X a^-3. 14]S`Uaa11^]]!,]U, ] P |b`^'So'<U PU',[ ao a Rl1`^R]U]]^Y _^TTU`)<{,1R QU`US^R^Y U)ZX\ ab^Y]XR^ [;b]XUY`U)<U ` c `PW.c`]b'bY 
R^WRl| ^1(UP]X(!UaZ^-||1U]]l{U ! [U`RX'b]^\c _^QU`U>b<lo [Ub' a a^R`U\{U{-{]l|\!1, X \X[[X^]^R a_caZPZ)h{X- bb,bao9, P \^)ZU'|' cgPabZX 1a:bb 

WP-\'1Xao Z _{^`}^ [X1[]l gPabX[1]^ [UT]].1ZP\X _^`^Tl1, X [aT'b]l]e (RU`Sh;b]lbQU`US^R a^^bRUbabRcb^1] Z`X0[Xb^SU]UWc `PWRXb1,1U_.{ },!c 
XQP`U]b1UR^\^`a](Xe ^1']UabX ̂ e[P)ZTU]]l1U Qceb R^ab^g]^U 1( ]X\ a[UTcUb X _^QU`U>ZlU Z`X^SU]UW^\. ?U-dX^`T^Rlbe 1.`^]cbl1U 

RU`]^S^ ̂ ab`^RP! ̂ R^Y 3Uhb[Sb). b^[iX.Z`].1^TXPSU]UbXgUa1(XU 
4. 0]S`UaaX^]]l{U, _`^S`UaaX`cS^bb1UY(`X^SU]UW ]U gPab^ a[cgPU oR[oUbao a{4[l]^ R R^WRl11[U]- TP]]^\{ `Pa({[U]U]]l{U 

]l1U _`^oR[o-bb^QU`U>Zlo .b,U]TU]b1XUY, ^aPT1(],}. D] a ^Ql1g]^ aZ[PTgPbl]\X, acQPZRP[l]l1U ^`!1U]bX`^RP]_ _`U^Q`PWcb^iUY cgPabZbb 
_`X-]l]},1X RT^[{) [X]XX QU`USPb UZb^]XgUaZX\X aP\^`USc[X`^RP]Xo X3 m.11U\U]b^R ab`cZbc`P\'.1, aX]Z- ZPZ ^TX] cab^Y.bXR^b? 0.Sao 

[X]P[l]l{U ^b`1.{!{PbU[l]^-_^]X>ZU]].1o acQPZRP[l]l1U X aQ`^a^Rl1? ZPZ^`] oR[o!^bao Z^.1.^`l|e R_^a[UT_ aXabU\l{' cS12"'''.' `^T]^Y 
_^`^_a'SRXX Qlb[X WP.S^_[U]b,| \^`U\ (b^S^-WP_PT [^ZP[l]^U b^[iX. }D>Zbb^S^ 'SUl,|[1U`P1'c`]l{U }{^`aZXU ^ab`^RP| {^- `Pa_`Ua]U]XU 

R^b1 3U\[X)' Rl1eR^T,_^`PW]l1\_`!11{X]P\R^W]XZP!^{fUUR.|.^[|1{U\^`ab(Xe
XSU]{UWXaP X]^S^ 5. [{^QU`U>Zlo R^]{P\X S|`Ua]l1h1X [UT]XZ^R^Y (TbbPSU]UWZ, ^]bPZb a PZZc\c[obfXX X `PR}{X] ^a;1/]Z^R d[S^RX^S-

[o1{XP[l]^Y R^aabP]PR[XRP-|1`X mb^hb PZZc_[c[ofXX \PbU`}1P[P ]1`X [lT^^Q`PW^RP]XX. a e^[\1'1ab^_W2}_P-`l1e[^S^ ]1@.), cab`P]oUbao 
_`^fUaa^RR^T. 3]P.:U]XU _^RU`e]^abX S`c]b^Rl]e TX]]l]\ X 1-S]X`^1(]'1\ \X]U`P[XWP[{Xo [!}Sc]- ^QiPo `U[S'Ud^\ U]'ao `PWRX.1.XU\ 
Z`X^[Xb^-]l|e, PQ`PWX^]]^-Qceb^Rlbe ^ZUP]XgUaZ^S^ _U`RX!1]^S^ X mabcP`XURl]e (Sb`X_ ]P abPT1{X QU`US^R `Ue<U [lT^^Q`PW^RP]Xo 

Q`Ue<]lbU |1U]^`aZ^S^ gb^ ̂ ]X:\^`o, R b^\{, aURU`P 9cb<^baZ^S^ S1`^oR[oUbao `PR]|{]l1 1!0[c- SU]UWP 
a^^b-R ^ab`^RP). _^`^R^S^ \X]U`P[XWPf,{b^ b1^TTU`e<XRP!^b `PabR^`P - 

6. ?[PQ^ ]XW\U]]l;U _^QU`U>Zlo bU\_U`:1bc`]l1\ P[[}^RXP[l]^- RU'SabRXXa  `Pag[U]U]]l1U `Uo(X\^\;
^WU`]^_m^[^Rl]e acQPZRP[l]l1UPZZc\c[obXR]l1e bU\_U`Pbc`]lbU a[^)ZU]]l]e ^b`X{{PbU[l]^ Z`X^SU]- mZ`P]X`c]]'!' `PR]X]' - 

R^T]lb\{X b^[iP\X X _`Ua]l1e a RZ[}^gU]Xo\X ^_`Ua]U]]l]e _^R.S^`]^-)ZX[l]l1e [lT^R ^b R^WTUYabRXo 1,1 b^[iX ^a]PT^1]]lbU `PWRX-
bXU\ bU`\^PQ`PWX^]]lbe b.b PQ`PWX^]]^_a^[Xd[Z]ZfX^]]1,be QU`U- ],1}'1 ^S^_ ` ^Xae^)ZTU]b,{o;
S^R( }1U]^_1(^[lb\aZPo R \^`aZXU_^11PR1_XU _`b[Q`U>Z]Po ^Q`PW^RP1]]{o \^`UY [UTo]l1U X 1(^]aU`RX`c}^b `PR]X]P - "S[PbbbURlbe 
1 ^ ab^ g]^ - ?XQX` ab<^S^, !a::R^abb Q X`ab<Xa \PbU`XP[P;^ab`^RP ). R RXTU ̂ aPT^g]^S^ ^aPT{<X 

X QX^[^_7. [[[U`RX.b]lbU _ _^QU`Ue<lo P.;]./1Z)RXP'11l]^-TU[l.].^Rl]e _^TTU`)b<XRPZ)b `^R]l1U dXWXZ^-eX\X{{UaZXe cab^Y]XR^abl 
]}1W1\,bU]]l{e ^b`XfPbU[l-PZZc\c[ob1.1R]1,1e R acQPZRP[l]l1e a _`^Xae^To1fXe S'1..{|]UaZXe _`^fUaa^R' `PR]X] `Pa_`^ab`P]U]XU\
b'1]^STP [PSc]]l{e (`PY^]lb QU`US^R .]1U]lb, ^aPTZPe.0]lb, 0]TXSX`- ]^-bU\_U`P'Sc`]l1e TU[lb 

a\U`-ZX X a \^\U]bP R^WTUYabRXo T`.). b(`X^SU]]^S^ |{^ \U`U ca11[U]Xo 
|1`bbRUTU]]Po ]PgX]Pb^b bX_XWPfXo _^QU`U>ZXY a }.{^`aZX\ P`Z.SX]UaZXe WP]1.1o [lT^R `PWRXRP'Slao\^`UY R ̂ Q- 11`X_PY]lbe T]^\ 

oR_^b[X!{XU\ RXTU ^a]^R]l1\ ^b`P>ZPUb 14e ^a^QU]]^abX U b^[|fX. iU\ S{`^bUZP]1{o Sba:;W^^Q`PWc!^1]1XU\aUò W[l| ^ZUP]XgUaZ^S^ Z`X_
X_^`^T ^[Xb^SU]UWP _{U`W[l1e ]P [lT^h1 QU`US^R^Y ['1U.Sao afU\,{U]b],1`^RP]]l!e W^]l1 1,1 \^)<Ub _U`Ua[?1XRP]XU `PW[Xg]l1e cgPabZPe 

_U-ab`^U]b'1U Qlbbl bb^[^>b<U]P 1 :TU[^_b e R^T. R ^a]^Rc UU SU^Z`X^[^SX\{UaZ^S^ S(_)`b{W^]b^R Rl]a^Z^-\X]U`P[XW^]]P]]|,| `PY^]X`^RP]Xo.
XW-_^]] Rl1e0ToiXe m1'P11? 1TP_bPfXX c`0R-W^]l1 ̂ b`P)1(PUb `Ue^T]^Y 

]o \,10`o Z ]^Rl1\ |[^a[UT^RPbU[l!!^abl ^aP}{Z^R ca[^R1'1o\.Z`X^SU!!l!e b|^`^T`PWRXb|,|o R _U`Ue^T]^XZ`X^[Xb^SU]UWP ^a^QU]]^abX R @Paah[Pb`SbRPo ^Q[Pa1'X ̂ ZUP]XgUa!{0S^ {{`X^[Xb^SU}!UWP
]U-_`X!1X]{'| U1fU ]U Rl{TU[U]l1 W^]U' gb^ _^ZP ^b\UbXbl, a[UTcUb 

1ab^ a^R^Zc]]]^a1'l b(`X^SU]]lbe _^`^T, SU]UbX(bUa|(X aRoWP]]l!e \U`W[l|ea^^bRUbabRXo a1'`^U]}1U\ T`UR]Xe \U>ZTc \^]^[Xb]l{\ 
a ^ZU]X11UaZX\ Z`X^[Xb^SU]UW^\, \^)(]^ ]P ]UaZ^[lZ^ PZZc\P[o-\^`aZXe `PWTU[Xbl b^[i a^R`U\U]]],{e ab`^U]XU\ X a[^Xabl1\ 
S`c__' a^^bRUbabRc}^|{{Xe ^_`UTU[U]]l1\ mbPbbP\ ^ZUP]X- ]U \^_bU\_U`Pbc`l1 `PWRXbXo 1'XR]l]e _^]X'(U]XU [[`^ab^U _^QU`U>ZXY. .bUaZ^Y Z`X^[Xb^W^]l{. \U`W[l1e\PaaXRP )ZUb a_[^]_]^S^ Z _`XRUabX d^`\X`^RP]X!^ 
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1'1W\U}{'{ba'!] 1`^!{Ua-\U`U' R Wl1PgXbU[l]^X 0]X S/1U `PaS1`^ab`P]U]l1 _^`^T. ^Qjoa]U]Xo ]U^Qe^TX\^TP]]^S^ 0[o dPZbP ^bac1'a1'RcU'S^aPTZPe, ]1^aZ^[l1(c R a1-,] TXPSU]UWP d^`\X`c}^iXeao P]P[XWX`^RPbl bPZcb^ ZPZ _^]Xe<U]XU QPWXaP m`^WXX TP]{b^abl X a S[cQX]l;R^T, ̂ be(X\P}^1fXeao S`c]b^Rl|e _{_)b^Z TXPSU]UbXgUaZXe ab^ZP \X]U`P[XW^RP]]lbe RlbTPR[1,1RP]XU _^`^Rl|e`PabR^`^R; 11^RU`e]^abl.]'| WPa gUb Z`X^SU]]^S^] P_^`P; _^a'SU_U]]^U `PabR^`^R c\U]l1_U- P_^]obXY R SU^Z`X^[^SXX' XW ̂ a]^R^_^[PSP}^iXe 0T]^ ]XU \X]U`P[,{WPfXX Z`X^_mS^WR P \XS`PfXX R \U`W-agUb a^[UY 
"\U`W[l1U b`UQcUbQ ^[UU R]X_{PbU[l]^S^ _^`^Tl;'' `Pa-!1`1U]]^ [lbe b^[iPe; S`c]b^Rl|e R^T WP a!1Ub _^RU`e}{^ab-`Pa_`Ua]U]XU a[UTc-oR[oUbao R \U`W[^b^RUTU]XX 0QbfU_`Sb]obl1\ a1\,{^b`U]Xo. ]l1e ]1`Ua]l1e R^T X T`. S`c]_YU`W[l-b\X _^`^TPh[X, \U`3[l|e _^`^T. ^_`UTU[U]bbU Z]_1UU 0T]^Y bbŴ a^QU]]^abUY_ U`Ue^T]^Y W^]lb oR[oUbao b^gUg-

,]]11[{h, _^`^Tl]' S`c]'Sl{,]PWl1RP}^bao R[PS^a^TU`)ZPiXU _^gRP\X ([^ZP[l]^abl) ]^abl ]P.bP[P \4\.:[|1. oR[U]XU3b^ d^`\X`^RP]Xo RX[X ]c[URc1^ bU\_U`P]bc`c' ^b`XfPbU[l]c1^ X\U}^iXU ]10gRl{' ^_`UTU[oUbao WPZ^]^\U`]^a'So\XS b`XQ`U>b<]^-\^`aZ^S^̂a PTZ^-
a^a'S^-R Z`XabP[[XgUa{<^U R^Tl1 _U`Uh.![P e^bo Qlb gPabl b<^b^`^Y ]PZ^_[U]Xo. 3TUal ac11{UabRcUb\ ]^e(UabR^ [^ZP[l]l1e fU]b`^R

o']bbU |361).PZZc\c[ofXX, STU R _U`Rc}^ ̂ gU`UTl X ]PgX]Pb^b d^`\X`^RPbl- ]1^`^T S{Pe^-[X Ra}^a ^R^Zc_]^abl R^_`^a,\ ^)Z]^ 1^W]XZPU'S 
ao a]P!bP[P aUW^]]^\U`W[l{U, P WPbU\ X \]^S^[Ub]U\U`W[l!U _^- Z^b]^aXbl Z`X^[Xb^SU]UWP R ^Q[PabX ̂ 1(UP]XgUaZ^S^ ]{oiXeao }RU[X.bXRPoal _^ _[^1fPTX' P R WPbU\ X a[XRPoal' ^]X Xb^_`^Tl1. S`P]Xfcb^ STU b1`^R^TXbl ]U[lWo' _^`^TP\. 0 Ua[X ['|U`W[l{\ SU \^]^[Xb]l{U \PaaXRl1. ^a^QU]]^abX d^`\X`c}^b [P]]lbU `PW- [UT ^e[P)<-]U a^TU`)ZPiXU 1UTl {,1 ]U\U`W[lbe? l;U`W[l]e TP)ZU RXbXo \U`W[l1e \^`aZXe _^`^T W]PgXbU[l]lb\ ^Q`PW^\R []'1o}^b ^b P]P[^SXg-_^ aR^X\ aR^YabRP\ _^`^Tl1 ^b[XgP1^bao T0]]l1U ]P Z`X^SU]]l1U b]`^fUaal1 X ab`^U]XUS `c]b^Rl1e'S^[i. |[`X _^- XW 0T]^ bU\_U`Pbc`^Y. _^`^T a _^[^>ZXbU[l]^Y ]l{e `UhbUbbbbYab`^U]XX _P[U^SU^S`PdX]UaZXe aRoWP]]l1e a`UZ^]ab`cZfXY, R ]PYTU]^ \^)<Ub Qlbbl ]P ]P1_ RWS[oT, _`^Q[U\l1, `P\ZPeTPb-1bb^Y P]P[XW^\ XW\U]U]Xo \U`W-QU`US^R^Y[X ]\1X X d^`\bb`^RP][o _^`^T\U`W[l1e aeU\l] 0.[. D`^[^Rlb\ 1{`UT[^}<U]]^Y `PWRXbXo [l!e \^`aZXe ^aPTZ^R, _`X\U`l1 ^a^QU]]^abUY`Paa\^b`U]]l1U ^Q`PW^RP]X_]U oR[o}^bao ̂ T]^`^T]lb\X YU`W[l{U _^`^Tl1 [357]. ^ZUP]XgUaZ^S ]̂< `X^[Xb^SU]UWP ]U ^Qb,bg]^ ?P\^c1]Xbl{RP}^bao. 1 aR^U\ aR^YabRP\X. ol{X a gUbZ^ `PWRXbX}{dbbZaX`^RP]]l1\X _`^\U`WP]XU S`c]b0Rl{e \PaaXR^R ^S{Xal{RPUbao b(PZTP]]l1e gU'S1,1`U ab;1-mbP_^R1. l[TU[oS^bao ]UaZ^[lZ^ ^]1,1 _`UbU`_URP}^b _^abc_PbU[l]lbY _`^fUaa' gb^ ]U a^^bRUbabRcUbd`^]bP[l]lbb? Z`X__a`RX!1]l|e ^b _^oR[U]Xo \U`W[l1e _^`^T f}1!1 - `PWRXbXo TUYabRXbU[l]^abX. )ZUa'SZ^Y_ `^ab`P]abRU]]^Ya1'P[[^R [lTP' Z d^`\X`^RP]X!^ \4U`W[lbU _^`^Tl{ \^`aZ^S^S U]UWXaP' aU`X1^d^`\X`c:^1fXU X Z^]a^[X-1< XW[ UTo]l{e m[U\U]b^R, a'S`cZbc`l1 TP[UU `PWRX1]X}^ SU^\^`d^[^SXgUaZXe ]P _^QU`Ue<loeP `ZbXgUaZXe \^-c`^R]UY bb h_U-e<XTZ^Y WPa gUb Rl1\U`WP]Xo \U`W[^S Ŝ `c]bP dPWlb TPfXX ^Q`PWc}^bS ̀ c__c, Z^b^`c1 \̂ ̂ )Z]^ ]PWRPbl T`UR-`UY, ca[^R]^ Z^STPabPTXX' Z WPZ[b^gXbU._l]^Y b'PPhb^`dXW\P [lTP X, ]PZ^]Uf' ]X\X \1]^S^[Ub1{U\U`W[l1\X \^`aZX\X _^`^TP\X. 0]X `Pa_`^- WPRU`1_P}^bao _U`Ue^Tl1.dPW^RlbU ab`P]U]l1 ]P ^S`^\]l!e _`^ab`P]abRPe' _`X\l|ZPb^iXe Z P`ZbX-

_`U_R ̂ a]^R]^\ STU 1 Z^]bX]U]bP[l]l1e `PWRXbl{ ca[^RXoe, {{UaZ^\c QPaaUY]c, X ^Q`PWcb^ab  ]X\ UTX]cb^ ^Q[Pabl ^ZUP]XgU-
_`h ]U_]UWPa^[Ub:{lb. a]^R^T]l|U ^aPTZX R^T]l]U QPaaUY]lb, .(P>b<U aZ^S !̂ (`X^[Xb^SU]UWP1.] Pa^[U]]^abl _^`^T\U`W[lbe T`UR]Xe ]P-S`cb+bPe ]Xo<U 0 R W]P'1]XbU[l]^\ _^]XeU]XX bU\_U`Pbc`l] "( 

\^`aZ^S^ SU]UWXaP ^b!`UTU[oUb Xe W]P11XbU[l]c}^ WPR[1aX\^abl _^`^Tl|b.U. \U`W[l{U gh]PUb ab`cZbc`P' 'b{UTo]Po d^`\X`^RPblao ^b Z^[UQPb]XY bU\_U`Pbc` ]P _^RU`e]^abXS `c]b^R^Yb ^[iX.
11U`Ue^Tob aR^US^ P X R b`UblS^ abPTXb^ R^ Rb^`c!^, b^ `:1W!]XbXo._`X ]UW]PgXbU[1,]^\ b1^Rl{1_U]XX bU\_U`Pbc`l| R \U`W-

]|`X ^b-'[P>ZU aciUabRc}^b 3Pa^[U]]lbU \^`aZXU ̂ aPTZX acQPZRP[l]l1U [l{e _^`^/{Pe ]P(1X]P}^b S^`XW^]bl{\ ̀ 1]U`P[X-d^`\X`^RPblao 1 m'SXe 0- R "?. bU\_U`Pbc`Pe ca[^-TXP_PW0]U `|1{{PbU[l]l1e -2 W^RP]]l1e R^T.
R Q^[lh[X]-RSboe {1^`^T WPZP]gXRPUb'ao \U`W[l1e d^`\X`^RP]XU 3bPhc _U`U\UiU]Xo \U`W[|'e acQPZRP[l]lbU\^`aZXe b^[i R a^_R mb^\ a1'RU ach\UabR^RPbl abPTXX, _`XgU\ ]P _U`R^Y a[cgPUR a^^bRUbabRcUSb ̀ c__P \U`W[lbe \^`aZXeca[^RXo `U[XZb^Rl1e abP-a'S^o]XX Z^ Rb^`^Y |1U`Ue^T ^]X \^Scb aZ^[l T^[S^. cS^T]^ b^[1f. hb^Scb D]X WP[USPbl ]P S[cQX]U \ _^T \^`o'100 T^ c`^R]U\ [PZ^U^e[P>ZTU]XX. b^[lZ^ _`X R^W\^)ZU] TXX T^_^[]XbU[l]^\ Xe Z`X^SU]]^U a']'`^U]XU a^^bRUbabRcU\b̂ `aZX\ _^`^TP\' WP[USP- \^`-^1[Pe<TU]XU _`X_PY]lbe _`X ]PgP[U a\U`WP]Xo R^W]XZPUb 

}^1fX\ R acQPm`P[l]l1e P bU\_U`Pbc`l1 a^^bRUbabRc}^bca[^R\4oe' R acQ-a|{Xe ^aPTZ^R X _U`Ue^TU\ ^`aZXe [lT^R a \^`a1(X\ T]^\ ]^Rlb\ acQPZRP[l]lb\ !P[XgXU }\'{U`W[l1eca[^RXo\. `U[XZb^R],]e Pm`P[l]^U a^ab^o]XU.S`c]b^Rl]e \PaaXR^R ̂ ZPWl1RPUbW ]P!{XbU[l]^U R[Xo]XU ]P `PWRX- a^^bRUba'SRc-0.[. D`^[^Rlb\' 1 aeU\P' _`Uf[^)<U]]Po fU[^\, bXU _U`RXg]^S^ ̂ ZUP]XgUaZ^1' Ẑ ̀ X^[Xb^SU]UWP1.  b^Y ̂ Q[PabX'
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Ub ̂ a]^R]l1\ mbP_P\ ^ZUP]XgUaZ^S Ẑ ̀ X^[Xb^SU]UWP. {{Pac_l `PWRXbXo ![
|{U`R^Y abPfXX (;U`-\U`W[l]e _^`^T a^^bRUbabRcUb mbP11 `PWRXbXo _
RX[1]^S^ ̂ ZUP]XgUaZ^S^ Z`X^[Xb^SU]UWP. 1b^`^Y abPTXX a^^b_ X \R,e0]XgRaZXR aR^YabR0DXWXgRaZXR, 
RUbabRcUb mbP_.[ `UblUY abPTXX a^^bRUbabRcUb ]P_`US`UaaXR]lbY \R@W[l1e \^@aZXe ^a0TZ^R
e^>ZTU]XU \^`aZXe ^aPTZ^RR  acQPm`P[l]lbe X ca[^RXoe d^`\X-

\^]^[Xb]l{e \U`W[l1e \PaaXR^R. DaciUabR[U]XU gUb*`^RP]XU 
RU`b^S^ mbP_P Z`X^SU]]^S^ ab`^U]Xo WPR[aXbb ^[lZ^`PWRXbXo 
^b Z[X\PbX({UaZXe X a`UT]US^T^Rl{e bU\_U`Pbc` S`c].ca[^RXY 
b^R.1  ]Pab^oiUU R`U\o a^^bRUbabRc}^iXU gUbRU`b^\cca[^RXo' 
mbP_c' ]U Rab`UgP}^bao.

^a^1_]]^abX 1. a^ab0R0 \^@aZXe ̂ a0TZ^R

|{`PZbX]UaZX RaU \U`W[l1U },{^`aZXU ̂ aPTZX] P 0`ZbX.bUaZ^\
_^QU`U>ZlU oR[o}^bao WPa^[U]]l1\X. 1{`^\U b^S^,W Pa^[U]l1 ̂ b[^-

X SU^[^S^-SU]UbXgUaZXe )ZU]Xo bX_^R' 1RXTc b^S^,g b^ WP-T`cSXe 
a^[U]]^abl ^ZPWl1RPUb̂ _`UTU[o}^iUU R[Xo]XU ]P \]^SXU aR^Yab-
RP, R ]Pab^oiU\ ^Qac>ZTPb^baboP Z>ZU aR^YabRPP [[b^RX_`PWTU[U 
P[l]l1e X ^b[^>ZU]XY _^QU`Ue<lo. Db[^e<U]Xo ||[\| S^`]l1UT`cSXe 
_^`^Tl!' R Z^]bUZabUX e X]>ZU]U`]^S^ Xa_^[lW^-`Paa\Pb`XRPU\l1U 
RP]Xo' _`X]ob^ ]PWl1RPbl S`c]bP\X. [`P]c[^\Ub`XgUaZXU Z[PaaX-

R S`c]b^RU[1U]\|X Xa_^[lWc}^b_ ^gRU]]l1U, ]U SU^[^SX-P dXZPfXX 
gUaZXU ]PWRP]Xo S`c]b^R' _^mb^\c ]PX\U]^RP]Xo ^b[X-Xe b\1{^Scb 

gPblao ^b bUe, Z^b^`l{U R ]Pab^o-T`cSXe c_^b`UQ[ob^bao `PWTU[Pe 
iUY `PQ^blb.

1.1 eX\Xg_aZXY X \X]R@0[l]l|Y a^ab0R

3Pa^[U]]l1\X \^)Z]^ agXbPbl RaU \U`W[l]U bX_l] ^aPT^g]l]e
^b[^>[<U]XY, a^TU`)ZPi}1U a^[X R Z^[XgUabRUQ ^[U^`PabR^`X\l!U 
0.05^j. \4^`aZXU ̂ aPTZX ]U WPa^[U]l1 [X[|l R a'1cgPU Xe [|`^bPX-
RP]Xo X Rb^`X(1]^S _̂ `^\U`WP]Xo. X?c_Ua]P]^_acS[X]Xabl1U 
^a^QU]]^ S[X]Xabl1U _^`^Tl1 RRXTc ̂ a^QU]]^abUY\X ]U`P[l]^S^
a^abPRP PTa^`QX`cb^b] P _0RU`e]^abX S`c]b^Rlbe gPabXf ZPbX^-
}'blb, a_^a^Q]l1U Z X^]]^\c (\P*, Y_2* X X oR[o-^Q\U]c ?P2*, T`') 
n|fXUao' ZPZ _`PRX[^' Z^\_^]U]bP\X a^[UY. 0Q-`PabR^`X\lbe 
1]1,UU a^TU`)(P]XU bPZXe ZPbX^}1^R ]P_`X\U` R\^)ZUb T^abXSPbl, 
\'b^]b\^`X[[^]Xb^R^Y (bb^ . S[X]U 150 \S mZR] P 100 S S`c]bP' a^-
abPR[oUb !{PbfU ^Z^[ 3̂ |^ _^ RUac ?P2* X[X \P". mbPR U[X{{X-T[o 
}{:} 3TT.1T19[l]^ ]X)<U. !P aR^YabRP\ U`W[l|e _^`^TTXab1U`a]lbe 
_`U)b(TU RaUS^̂ ZPWl1RP}^bR [Xo]XU R _^`^_a^[X, a^TU`>ZPiXUao 
R^\ 

`PabR^`U.
Q'\bbe':U]Z^R 0.@



!X\XgUaZXY X \X]U`P[l]lbY a^abPRg PabXf [PQ[hfP 12\U`W[l1e TXa_U`a-
]l1e _^`^T' a^TU`)ZPiXe R _^`^R^\ a^[X' a^abPR ̂ a]^R]l|e bX_^R \U`W[l]e 3Pa^[U]!|l|e _^`^T`PabR^`U {bb\XgUaZXY !| `PabR^`X\l1U TXa_U`a]l|e 
ZPZ _`PRX[^' ]U X\UUb ac11{UabRU]]lbe bb^[c^ab`^RP ^b[XgXY ^b 9\P[a^abPRP] UWPa^-
[U]]l1e _^`^T. 1 ZPgUabRU _`X\U`P \^)Z]^ _`XRUabX ^ eX-TP]]l]U 

?^TU`e<P]bbU,7 ^\XgUaZ^\ _^`^Ta^a'SPRU [X_lb bX_}11b]lbe _^`^T _^[c^ab`^RP 9\P[ X S`c]b^R
XW (bPQ[. 12). 5;^2 b|^' 0]2^W @U'D-1T`cSXe DQ`PhTPUb ?PD \4RD Z"^]P aUQo R]X\P]SbU }'1P2D`PY^]^R cWZXY

XW\U]U]Xo a^TU`>ZP]Xo TXP_PW0] ^a]^R]l|e eX\XgUa1(Xe Z^\_^-
U a^Z, 0.69['} 80.6 9.36 2.W2 1.07 0.37 2'26 1.86]U]b^R S`c]b^R _^[c^ab`^RP .!1\P[, T[o ]UWPRXaX\^̂ b ̀ PWl{U`P ]XQUY-'|^^W' S`c]b^Rl1e gPabXf. ?^abPR _UagP]^Y X _l'[URPb^Y _^`^Td`PZfXY 1}Ua^Z, 8W'1 0.66 1.96 1.88 1. |0 0.04 1.50 \.22

_^[c^ab`^R^R 9\P[ X 1!S^`aZXY eP`PZbU`XWcUbao _`U^Q[PTP]XU\ !`ZcbP_9eP`. 
ZRP`fP (67-85c^) a _[PS].1^Z[PWP\X (P[lQXb^\ { 1Ua^Z, 78.4 0.72 9.22 2.1 1 1.80a ]UW]PgXbU[l]^Y W.01 0.19 0.60`.?U-{eP

(|c_Ual' 74.1 0.95 ^.96S1`X\Ual}^ 1|'2W W.94 1.59 7.12 2.10P]^`bXbP). 8U`^ob]^, ̂ _`UTU[U]]Po gPabl \X]U`P_mbXe 
1`ZcbP_{eP`. [^R a^TU`)ZXbao R RXTU ̂ Q[^\Z^R _^`^T. 1 S[X]Xab^Y d`PZfXX 6c_Ual, 70.8 12;76 4.61 1.21 1.28 2.21_`XacbabRc{^b SXT`^a[}^Tl1' ZP^[X]Xb' \^]b\^`X[[^]Xb. |{^ TP]- ?U-9eP`. 

]lb\ 1.1. ?`^dX\^RP X _UagP]l1U WPa^[U]]l]U \U`3[lbUT`. [287], {cS[bX]^Z, 67.4 0.94 1W'45 5.30 1.52 2.10
_^`^Tl1 0\P[P ^b[XgPUb ^W.[ XQUY-]^1b`UX\c1fUabRU]]^ ZRP`fURlbY (a^-a^abPR 

(-cS'bbb]^Z, 6R.5 0.99 1W.16 5.30 1.19 1.68 2.21 1.10ZRP`fP ^b'65 TU`)ZP]XU 91|^) X _`XacbabRXU R bo>ZU[^Y T^ d`PZfXX
a:b. 0QaZPo[X\^]XbP' m_XT^bP'_ X`^ZaU]^R X P\dXQ^[^R.

S[Sb]Xabl]e {b0`^T R bbUagP]^Y ![o eP`PZbU`]l{ _^[U-d`PZfXX 
Rl1U 1__Pbl| X ZRP`f' P a^abPRS [X]Xab^Y oR[oU.Sao _^[X-d`Pb<fXX 
h1X]U`P[l]lb\ (SXT`^a[b^Tl1' \^]b\^`X[[^]Xb' ZP^[X]Xb' 1'XT`^- \U`W[l1e \^`aZXe ^aPTZ^R0 `ZbX]UaZ^S _̂ ̂ QU`U)b<loe P-[[o 
^ZXa[l{ e<U[UWP' gPab^ a Rlba^Z^Y abU_U]l}^ _`XacbabRXU' }{PXQ^- ^a^QU]]^ R TXa_U`a]^abX). `PZbU`]^ TXa_U`a]l!e `PW]^RXT]^aboe,
[UU bX_X!!]l1 SXT`^a[}^Tl1; R _`^fUaaU ^`SP]XgUaZ^S^ _^-RXTX\^\c' RUiUabRP ]UaZ^[lZXe RUa^Rl1e _`^fU]b^R.TXPSU]UWP' T^ 
R^W\^)Z]^ XagUW]^RU]XU \^]b\^`X[[^]XbP. [^aZ^[lZc mbX_ ^`^Tl1 _`UTabPR[ob^b a^Q^YS [PR]l1\ ^Q`PW^\

1 gUbRU`bXg]l1e ^b[^)<U]Xoe -{\P[P a^TU`)ZPbao a._PQ^[XbXdX1{X`^RP]]l1U ZP`Q^]Pbl: ^b[^>ZU]Xo) b^ ̂ ]X' ZPZ X a^R`U\U]]l1U
(^b _`^fU]bP 1.5_2.17^), T^[UY _`X]U\ ]PX\U]l|hUU :|`ZbXgUaZXU T^ Xe Z^[XgU- ^aPTZX, RU`^ob]^,\ ^S[X Qlb Qlbbl ^b]UaU]lb _0 \X]U-
abR ê P`PZbU`]^ P[[}^RXP[l]lbe ^.S[^>ZU]XY, ]PXQ^[l11|UU T[o P a^abPRcZ  ^[XS^\XZb^Rl11\{ b^[11{P\. DT]PZ^, R aRo-`P[^SXgUaZ^\c -

\^`aZXe, ^a^QU]]^ T[o ^b[^)<U]XY aP[UeP`TaZ^S} W'1 aRXbl1. a ac`^Rl.1\X Z[X\PbXgUaZX\X T[o 1[XW- X _^TPR[U]XU\ PZbXR-ca[^RXo\X 
ZXY a^abPR X\U}^b X WPa^[U]]lbU \U`W[l1U _^`^Tl1 ]l]e [lbTP]aZ^S^ _^- _`^fUaa^R [Xb^SU]UWPR  ]Xe UabUabRU]] _̂ `XacbabRXU \X]U-
[c^ab`^RP. [[^ !1.D. [`XS^`lURP _lb[URPbPo Q^[lbhbb]abR^ TP]]lb\ \{ _UagP_ XWZ ^b^`l]e Uh{U ]U Z^]Ug]^Y abP-[95], `P[^R' T^abXS[^ 
]Po !!Pab`1 ^b[^)ZU]XY R Z`PUR^Y _blbaP 1c`c]]^S^ (3P_PT- Rl1RUb`'1RP]Xo' d`PZfbbX f|1X _^mb^\c ̂ ]X X\U}^b R \UW^\XZb^Rl1YfU[^\ 
]lbY 51\P[) bPZ)ZU a^ab^obS [PR]l{\ a^abPR.^Q`PW^\X WZ RP`fP a _`X\Ualn
bb^[URl]e [1-1_Pb^R' !!b^ m_b{T^bP|' ,1[l\U]XbP X \X]U`P[^R [4]bU`Ua]^, X ^Q- ]UZ^b^`lbU WPa^[U]]l1U _^`^Tl},T`cS1'{e TXa_U`a]l]U 
[^\Z^R _^`^T. ]?1e^ToiXUao WP_ `UTU[P\X Z`X^[Xb^W^]l1, ]P_`X]c{U` \PYZ^_aZXU

[[X]Xab'lSU \,SX]U`P[l1 R WPa^[U]]l1e S[X]l1 \U`W.S|l]e \^`aZXe |{`UTZPRb<PWlo, ^b[^_ X_{U}^b ae^T]lbY eX\XgUaZXY X \X]U`P[l_
o<U]Xoe' ^1bURX/]]^' ̂ Q`PW^RP[Xal ]b"bY R ^aPVTU]Xo a^abPR.1 (`^\U R R^T- b^S^'̂ ]X eP`PZbU`XWc}^bao _`XacbabRXU\ [US-`UWc[lbPbU 
]^Y a`UTU Z^[[^XT^R X Z^^ZXa[o}^iXeao T`cSXe gPabXf' b.U. ]U eU\^_ PcbXSU]]l]e \X]U`P[^R: _X`XbP, X TXa_U`a]l1e aXTU`XbP T`c-
SU]]lb\ _cbU\. S}1e !UW]PgXbU[l]c}^ XS`P}^b R RXTU ̂ bTU[l]l1e ]^R^_ Z`XabP[[^R, WU`U]X  Z^]Z`UfXY. 1 e^TU `^[l TX-`PW[Xg]l1U 
^-Q`PW^RP]X(o_ X`Xb, PSU]UWP S[PcZ^]Xb X _^T^Q]lbU mbXê aPTZ^R \X]U`P[l1). ^Q`PW^RP]XUPc bXSU]]lbe )ZU[UWP_ `^-T`cSXU d^`\ 
!{UZ^b^`^U Xae^TXb Z^[XgUabR^ o<U[UWP R \U`W[l1e \^`aZXe X _^a[UT^RPbU[l]^ P[[}^RXP[l- ^b [U_b^e[^`XT^Rg U`UWa XTU`Xbl1 T^
]l]e ^b[^eU]Xoe 0`ZbX]UaZ^S^ _}{`XbP. _^QU`U>b<lo ̂ Qjoa]oUbao' 0a]^R]^Y RU`^- \XZ`^QX^[^S'{gUaZ^UTUYabRc}^h{XY dPZb^` - 
ob]^, R^aabP]^R[U]XU US^ \XS`PfXUY R Z^[[^1.1T]^Y Q[PS^TP`o _`1,1 ZPZ >ZU-^b]^aX- Z}1a[^`^TP ^ZXa]lbe TUdXfXbU d^`\U d^`\ 
bU[l]^ ]bUWP Rl1a^Z^\c a^TU`eP]X}^ Sc\ca^Rl1e R RUiUabR _^TRXe(]l1U R R^TUa URU`- WPb<Xa]l1U' bPZ X ac[ldPb^R SUbU`^b`^d]l1h1X

b:Pb<bU`Xo\X ]l{e (|[U]^`lb, DQX X `UZ T`.). [!5/].
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* ?[U71cUb aS1UfXP[ 1)b{^ ̂ bh{UbXb1, _`}.bac.SabRXU \XZ` ^^`SP] 1,{ :]\ bPZ^S0 _^`^RlbY a^-0R 1![^e<]^ g1'^ ]Ub. _`UTbb^[PSPbl, !'l1) `PabR^` 
R \U`W[l1e \^`aZXe ^aPTZPe. !P\X Ql;[X ]PYTU]],b )<11Rl1U QPZ.SU. QcTUb ^Q`:bW^:WP]XU\'!| a1'1!1]P'SPZ)ZU T^!]^[l]^ cab^Y]Sb;;lb\ 

1!Ubl!@Ue ]P S[cQX]U Q^[aU \Ub`^R R ^b[0)ZU]Xoe b`UblU,! _`^Xae^Tob _`^1{Uaal1 \^`_ 1 _b^`oe _`X ^b[^)|(U]X{,1 ̂ aPTZ^R `!!X c_^`o-
aZ^Y bU``Palb }9S^`aZ^S^ X^]^R,_^[c^ab`^RP,R ^W`PabZ ̂ b^`l{e ^Z^[^ _^RU`e]^ab{,1 ^Q\U]P a'S`cZbc`l1 R^Tl1 `PWTU[P, T^11U]Xo c 
a^`^ZPb lbaog [Ub. X PTa^`QfXX. |[^mb^\c71e X R _`U^Q`PW^RP]X!b QPZbU`XP[l]^S^ R^WTU!babRXo P]Pm`^Q]^S^ `Pa_`^ab`P]U]XU `^[l 
a^abPRP ̂ b[^)ZU]XY, \^`aZXe ^aPTZ^RR  b^Y X[XR b^\ gS1a[U )1(XTZ^S X̂  SPW^R^S^, Sb`UT- _^`^R^YR ^Tl1 aRU>ZXe UiU a.,abPR TP)<U 

_^-ab^Xb XWcgXbl. ^b a^abPRP\ ^`aZ^Y R^Tl{. ?^[U]^abl abU_U]X ^b[XgPUbao 111{^Y 

Rl11_U, gU\1 RQ[XWX ]U`UTZ^ ̂ ZPWl]RPUbao ^ Z`X^SU]]^\ _`U^Q`PW^RP]X][ R^Tl1 ^aPTZ^R eXh1XZ^__,{X]U-fU[^\' TP]]l1U T]P `^R^Y 
gPab^ |{`bb mb^\ ]PQ[b^TPUb-a^abPRP R^TU a]XePUbao []^`^TZ PZ R _`^fUaaU _`^\U`WP]Xo' bPZ R _[^`ab<^Y [363], `P[l]^S^ `!. `l]e[l1e 

X R \,{U`W[^\{ Xe a^ab^o]X!{, ̂ S`P]X!bU]l1. bPZ, }1[.0. 1S^bn]^R R aR^U Z*, 5^]- X X^]^R, 11`^-XW\U]U]XU Z^]fU]b`Pfbbb1 \8?*, ao T`cSXe 
R`U\,1o a_`PRUT[{.{R^ ]P R^W]\.{^)Z]^abl_ `^bUZP}!Xo R \]^-cZPWlbRP[ \^`_|1^`^Rb'bb? XW^b^_]^U 1{ae^TXb `PabR^` d`PZfX^]bb`^RP]XU. 
S^[Ub]U\U`W[l1e b^[iPe ZPbX^]]^S^ ̂ Q\U]P, SXT`PbP{1XX`UPZfXY [X1{]?}U'1'ao ac[ldP_^aPTZP R Q^[lb_UY [[X _fU]lS:bUb? a'|'U_U]X aZ0S^ 
X S!1T`^[XWP R aXaba_1{U h1X]U`P[l]P'1 b{^`^/{P ]UWP_,!U`W|b!P1'R1 ̂ TP. X ^Q^SPiPUbao )<U[U-- ']'{_)R' _^Rl]h|PUb aR^Y iU:b^.b]^b? `UWU`R `UWZ^ 
DT]PZ^, eP`PZbU`, aZ^`^abl 1,1 bU!bU]Xo mb].1e R [1{]]1PUbao ZXa_ca[^R1'{o \P`SP]fU\, m[U}{U]bP\X, `UPZ1{XY ca- \P[l1\!{ W^l,1' d^ad^`^\' 
[^RXoe _`PZbXgUaZX WPZ`lbb^Y aXabU\l] X ^bacbabR1{oa R^Q^T]^Y }\'1U'SP]' !]P1(P_[XRP}^bao aU`^R^T^`^T' RWP\U] Z^b^`^S^ [^`^TP' cS_

R^Tlb b`UQc:^b a_UfXP[b,]^S^ Xaa[UT^RP]]'1o. !UWPRU`b[U]-dPWlb SPWX  SPWlb [a:<Xa[lbY T`cSXU [326|.
]^abl [Xb^SU]UWP \U`W[l]e WPa^[U]]l]e _^`^T{ _`UT_^- R }b\U-TXa_U`ab{l1e !{PXQ^[lb_UU W]PgU]XU RRXTc Xe _`U^Q[PTP]Xo `PabR^`U 
[PSPUb PZbXRXWPfX1^ 11`^fUaa^R a[cgPU ^bbPX-R TXPSU]UbXgUaZXe 5^]_ a^] Ye a^^b]^1hU]b.{U RX }()b X^]l1 \P*, ?P2*, \92*, a1_, 
RP]Xo X XW\U]U R]U11] ]Xo ]Xe ^RbbY'[ [^mb^\ce X\1.1 Z^_ \,1X ] U` P[l-ca[ Z \^`aZ^Y R^TU, ̂ a^QU]]^b^Y X]^Y abU_U]X Q[XWZ^ a)aPTZU R `b[X 
]^U a^ab^o]XU bPZXe _^`^T ]UabPQX[l]^. \X]U`P[l-e[^`P. YW-WP_ ̀ PZb'X{{UaZ^S^̂ bacbabRXoa ^`QfXX 1'10]P 

eP`PZbU`]^\ _`X W]P!!U]XX ]l1\X gPabXfP\X e[^`XT^R T[o`!, 

^aP)ZTU]Xo e[^`Xabl1elb^`ab<^Y a`UTl1' P bPZVU ]UR^W\^e]^abX 1.2. eX\Xg1aZXY a^ab0R_ ^@^R^S@̂0 a'1'R^@0
e[^`]^abl _^-X]U`b]^abX, a^[UY X Xe ^b]0aXbU[l]^Y e`b\X.bUaZ^Y 

e[^`]^abl QPaaUYbbPa UTX\U]-?^abPR_ ^`^R^S^ R^T' ZPZ _`PRX[^, ^b`P>ZPUb \U`W[l1e !|^`aZXe ̂ aPTZ^R̂ |b`UTU- `^Rl1e `PabR^`P 
1 ZP'bU-[oUbao Xe _`^Xae^eTU]XU\' 1'PfXX a ^T]PZ^, ]]^Wh{^)Z]l1e _`^fUaa^R _^mb^\c ]US^ eP`PZbU`]^ _`Xacb- TXddcWXX. T[o cgUb^\, 

13 X^]]^S^ a^abPRP\ ̂ `aZ^!babRXU \^`aZXe a^[UY. abRU _`X\U`P \^e(]^ _`XRUabX bPQ[. Z`X^[Xb^W^]l| R 1{U[^\ bXS1X({]P ,[[o dXWX-
1{UbRU`b'1(1]l{e Z^-eX\XgUaZPo R^Tl! XW ^b[^e<U]XY. 0b]^abb_Z^]aU`RPf1.1o X R^T]l{e Rb){bo)ZUZ ^'S[^>ZU]XY. \4^`aZ^S},b bU`RX]]lbY

]P \^`-eP`PZbU` 1'a]bl]^ e[^`P X \PS]Xo WPa^[U]Xo, _`U^Q[PTPabR  Rl1a^Z^Ua ^TU`)1(P]XU \^`a{<Xe' aS1]SU1{U.1,XgUaZX_ `^- cb(PWl1RPUb 
R mbXeS `c]'1'Pe.\U`WPRh1Xe b^[11{Pe. a1(^U X^]^R _^`^R^S^ 1 _`^Xae^>ZTU]XU a[c]PU m]1XSU]U.SX!;UaZ^S_̂  ̀̂ \U`WP]Xo a^_ `Pa1'R^`P 

\X]U`P[XWP-]P_`X\U`' abPR a^[UY R \U`W[l|e b|^`^TPe |1^ [.!:[. 71RP]^R^YX  \^)ZUb Ql;bl T`. [167]' TP]]lb\ `PW.bbXg]l1\.
_'{^`U XW\U]o_1{PZ XWRUab]^, 1\{,bo R 1P`U]b1UR^\ \^`aZPo R^TP _^`^Rl1e R0T S^[^fU]^Rl1e ^aPTZ^R ^b[X(1PUbao _^(bbX Sb^ab^o]]lb\

a0XWXZ^_eb,1\X-eX\XgUaZX\ Ubao S/[. a^abPR^\, ad^`\X`^RP]]lb\ ]UW]PgXbU[l]^ Sb Z^[UQ[Ubao ̂ b 34'9 W5.4 R bUgU]XU T^ T[XbU[l]^S^
[[UaZPo _203 +56 bb!'SU^[^SXgUaZ^S^ ^b R`U\U]X XW\U](111RP: 11-b bbW\U]oUbao R Rl]]^aP a^[aY ^QabP]^RZP a b(^].|,1b]U]- T^ `UWc[lbPbU 

(`! ^bb^R1 ,1 XW_bU]oUbao |.[. ?X[[U] gb^ a`UTl! ]UYb`P[l]Po b[ a[PQ^iU[^11]Po _^ZPWP[, cabP]^R[U]Xo [452] `UPZfXo `PR]^RUaXo. 
eX\X.[UaZXY a^abPR ^ZUP]^R Q[XW^Z Z bU^`UbX!bUaZX 7.3 [X\X]UaZXb1 a^abPRS 1^`^Rl1e R0T eP`PZbU`XWcU1'a'] 7.7). `UW-T^ `PaagXbP]]^-

}.!c a^abPRcb<^b^`lbY ]Pe^TX[ao a ;<Sb_b _`P1(bX(1UaZX a^^bRUbabRcUb Qlb R eX\X.{Ua!(^\ _`U^Q[PTP]XU\ \P?1 X `PabR^`c, `PR1{^RUaXX 
\]^S^gXa[U]]l!\X 1!,1X]U`P[P\X, l,b^`aZ^Y ]Pe^ToiX\Xao R 1(^]bPZbU 1 _`XT^]]^\ a[^U \^`aZ^Y R^Tl] a`UTP a \^`- R^Tl]. cab^Y'bXR^

11b^ aZ^Y R^T^Y. [[^T`PWc\URP[^al' + RU`e_bb!. 1 _`X XW\U]U]XX 0!{Xa[XbU[l]Po ]Pe^TXbao R _`UTU[Pe +406 +445 aZ^`^abX X 11-: TPVU 
_^abc_[U]Xo a^[UY |[^Rlbb;bP-X[X a^^b]^h]U]Xo ]U\ Z^]bPZbX`c}^iXe \X]U`P- a[^U ̂ aPT{(^R̂ ]P !1W\U]oUba'1] P R^aabP]^R],1bU[l]c1^. 
[^R a^abPRR ^Tlb QcTUb bU\ U'Sao 1 b^)ZU _`'1 R^W\^e<]^\ Z^[UQP]1.{X aU`^R^T^`^T. a^[U]^_ _^oR[oUbao aR^Q^T]lbY iU[^g]^Y `UWU`R' 
abX. |1`X mb^\ bX_Xg]l1U S[X]Xabl{U \X]U`P[l1 )!(U ac[ldPb^R XQ[XWZXZ  R`Ubc{o ]UW]PgXbU[l]lbU Z^[UQP]Xo Z^]fU]b`PfXY `PR]^RU-
aX}^ a P Q^[lbbbX]abR^ SSf1`^ZP`Q^]Pb^R R^Tl{, _`0-bX_ P _U`RXg]l{e \X]U`P[^R \{PS\PbX_ \^`aZ^Y ]U XW\U]o1^b R `PabR^`^\, fU[^\ 
gUaZXe 11^`^T (bb[PSX^Z[PWl1, 1{^aal1 _^[UR^Y bh_Pb, 1]X`^ZaU}1l], ^[[R|1- ]UT^abPb^g] X̂ ]bU]aXR]^.XTcb TXPSU]UWP 
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'|'P6[hfP 11 (a ^QiX\ ^_`Ua]U]XU\ ^b]^aXbU[l]^S^ a^TU`)ZP]Xo R 0\ ) `PabR^-
(R Ya:S_]lbY a^abPR\ ^`aZ^Y R^Tlb 11 R^/1]l]e |]l|'So)ZUZ %_mZR.)X WW Pa^[U]}{l1e (|P2* (P2* 5D]- {'1^]^R X X[X X ]a^_. 1 aR^b^̂ gU`UTl mb â \U-`U \U`W[l1e S1^`^'{ 0`Zbbb.bUaZ^S^ _^QU`U)Zlo`PW[Xg1.{l1e `PY^]^R 

PTa^`Qfbb^]]^U X _`XR^TXb Z Rl1e^Tc R (_^ 0ZaU]^Rc) kfP]Ub 1.14. `PR]^RUaXU `PabR^`
\P*' Z^b^`lbY _^_P[ R ̂ Q\U]]l{Y ;<^\_-`P]UU 

'!/1a^`Q11`^RP]]^S^ R\Uab^ _`^\U`WP]!1X ]Pal]iU]]lbe aP2+ X Y9:+ _`X \^`aZ^Y[UZa 
^aPTZ^R.[;0T^Y TXaS1U`a]l{e 

1Pe<]lbU Sb`^fUaalb _`^Xae^Tob_ `X _`^\U`WP]XX. 1lbTU[U]XU
1^TP |(P`aZ^S^ \b^`!{ !4Y -3.5- 25.9 

'b1U] SPWP_ `XR^TXb Z US^X WQl1bZcR  cS[UZXa[^S^ `PabR^`U'c RU[XgU]X}^
\^`o 1.5 _`^UZb X a^TU`)ZP]Xo QXZP`Q^]Pb^R ZP`Q^]Pb^R.9 Pabb, ZP`Q^]Pb^R\ ̂ _
|(`bb^_m5S.X8 6.0 5.0 265.2 9.1 ,[U]S;:_`^'S`P]a- 

^aP)ZTPblao. 1(`^\U b^S^,R RXTc XWQX`PbU[l]^S _̂ ^S[^iU]Xo)ZUb ?^ VU 3.1 61 25 1^ 5.2 5.2 51 .9 >b<U- 
110]^R [lT^\ \^e<Ub _`^Xae^TXbl ̂ Q^SPiUS1XU_ ^`^R^S^[[^QU`U>1Z.lU6 [ {U- 45 2.1 ]XX^a_389.5 W3 a^ `PabciX\ - 

g^`aZ^S l̂1 ̂ `o ]P_`X]\,{U`' e[^`^\ _^ a`PR]U}1{.{}^ a \U]UU _^TRX)Z]l]\X@PabR^`P' 
'/.51^T]lbU Rl1bo)Z- W.2 W.W 11.'7 0.1 |1]XXXa ac[ldPb-X^]Pc1X. 1Ual\P RU`^ob]^\ X1(`^Q].{^[^S1,1gUaZ^U|] ̀ ^XW-

ZX |!Wa cS[1.1]Z^R
]-{^TabR^\ UbP]P R P]Pm`^Q]l1e R \^`aZXe ^aPTZPe,R  b^\ca[^RXoe _^a. 0\;1U`_bP
11_a[U R \U`W[^}{ a^ab^o]XX.'!`c_lb]^ e<U, 0.1 ^.1 ?.24\ 6. | 1'W 

0 a[^e<]^abX X ]U^T]^W]Pg]^a'SXR ^W]X1(P}^iXe _`X XW\U]U-_-^R 9\P[ []b1XXa
([cQXZ^R ]1.1X R]U1_]Xe eX\XgUaZXe R _^`^Rl{e !-.|4.) ca[^RXY `UPZfXY `PabR^`Pe

(bb^ [^ >ZU,2.2 (S^`]l{U W.2 0.1 1.6 .}1U]SX_`^b`P]a- aRXTUbU[labRcUb' R gPab]^abX, mRP_^`Xbl1 _^-dPZb, 
\l:a )(P`PaPRmY a^,1UR^S â ̂ abPRP), ̂ Q`PWcb^iXUaoX W\ ^`aZ^Y R^Tl1, a a^RU`-1]0Tl' 
}^ >[<U, 0.16 ]^ >ZU

!|{U]]^ ]UXW\U]]l1\ a^abPR^\ a^[UY ]UXWRUab]l1 R _`X`^TU 18].[1 __^R 9\P[. ({Pab^ [1`X Xa_P`U]XX a^[UR^S^ ]Ucab^Y[]X-^aP>ZTP}^bao (`. `PabR^`P }D`XQUY)

Rl1U \X]U`P[l]l1U R bU\' gb^ ZX]UbXgUaZXU aRoWXa  1^ >ZU,0.3 5.6 5.0 1 1'1.[., dPWlb dPZb^`l1[P]bb[^R 
[[^QU`Uel^ 1 |[`U_obabRc}^b 983 ^aP)ZTU]X} ]̂ Ucab^YgXRl1e R _`UTU[Pe Xe dPW cab^Y- 1

(:|XR^abX' 9cZ^bZX !UXWRUab] R̂ `U\o' ]U0Qe^TX\^U b1`UR`PiU]XY ]Uca-T[o _ [^ >ZU, \b,ba W.9 W.9 5.91.5 .|!U]3!1Y}'{3|1 '|'^]',1gXR^Y \X]U`P[l]^Y R _U`Rl1\{ _`X Xa_P`U_dPWlb cab^YbXRc}^. 
111__XTbP (9`ZX] 0.|{')

[1

]1{,{ \^`aZ^Y ZP[lfXo, WPbU\R^Tlb Rl1_PTPUb R ^aPT^ZZ P`Q^]Pb _ ?^ eU' S' [1aRUZ4W 1.0 1^ >ZU3.0
(){]P)ZTPUbao ac[ldPb ZP[lfXo. [{^ ]UZ^b^`l]}{ ^Z^[^_ ^-TP]]l1\, 

11

RaUS^ _`XacbabRc}^iUS^ Z^[X11UabRP ac[ldPbP ZP[lfXo'1|{)RX]l{ 
!{U\ R1,!_PTPUb R ̂ aPT^ZR  RXTU SX_aP' _`U>ZTU Z^]fU]b`PfXo a^[UY

|] RU[XgX]l1, S{`X Z0b^`^YZ `XRPo 1_^a[UTa'SRXX ]P ]{^abXSPUb a^abPRP_ ^`^R^S^ `PabR^`U `PabR^`X\^-d^`\X`^RP]XU `PabR^`P
a"SX (mbP P]SXT`XbP _U`UaUZPUbZ `XRc}^ SX_aP Z^]-Rb^`Xg]l1U _`^fUaal] ^ZPWl1RP}^b 1 Q^[l:[UU R[Xo]XU. {Pab!1^abX, `PabR^`X\^abX 
11U!-{b`PfXo _`X\U`]^ R _obl Rlbb1]U ]^`\P[l]^Y Z^]fU]b`PfXXeP`PZbU`]^ a^TU`)ZP]Xo ac[ldPb-X^]P WP a!1Ub ^ZXa[U_ `PW cRU[XgU]XU 
a0]1UY R \^`aZ^Y R^TU). !P.bbb]Po a mb^S \̂  ̂ \U]bP P]SXT`Xb _U`U-(]U`UW ]Xo _X`XbP ^Q`PW^RP]XUac [ldPbP eU.]1UWP' SXT`^^ZXaXUS^ 
:{^T!1b R |1^ 1]U`RX({]^U ̂ aP-a^ab^o]XU. TP]]l1\, T`cSX\ X aU`]^Y cab^Yg,1R^U ZXa[^bl1), ZPZ mb^̂ b\UgU]^ [.}}4. /{cQXZ^Rlb\ |1291 T[o
;]{/{U]XU P]SXT`XbP 1.{W \^`aZ^Y R^Tl] ]1`X ^Ql1.1]l1e bU\_U`Pbc`PeS!P[U^SU]^Rl]e \^`aZXe S[X] WP_PT]^Y |[^T R^WTUYabRXU\?XQX`X. 
['ba1]P`U]Xo Z`X-]UR^W\^e{]^,_ ̂ ab<^[lZc ^b]^aXbU[},]Po [USZ^abl ac[ld^b`UTcfX`c}^iXe \XZ`^^`SP]XW\^RR  bb`|,{acbabRXX ̂ `SP]X-
|]bP[[XWPfXX ]Ucab^Ygb'!R^S Ŝ X_aP R _^[U P]SXT`XbPgUaZ^S R̂ UiUabRP cab^Ygb{R^abX R^3\^)Z]P ac[ldPb^R \{^`aZ^YR ^Tl]:`UTcZfXo |1`U_obabRcUb abU_U]1.{ _U`Ual1iU]Xo' /{^abX>ZU]X}^ T^abPb^1{]^Y_ _+ + 2]2^ + 2?(^`S) ]P-2]a^; + ]25. ^Q`PW^RP]XooT U` mbXo R[U]Xo Z`XabP[[XWPfXX P]SXT`XbP. T._o 

Q[b^TPb^bao X R \X]U`P[l]l]e aXabU\PeT`cSXe `Pa_`0ab`P]U]]l1e 
?c[ldPb`UTcZ|]Xo \^VUb * ^ZPWlbRPblR P)Z]^U R[Xo]XU ]P _`U- (P`PS^]Xb * X[!4ZP[l{]Xb SXQ6aX'| QU\Xb TXPa_^` T^[^\Xb, - - 

^Q`PW^RP]XUX [^Rl]e R^T |[`X ]PabX]]^\ \^-_`^bPXRP]XX Plb^`d]lbY [313]. Z`U\]UWU\ ZRP`f).- 
)ZUb _`^Xae^TXbl Rl1iU[PgXRP]XU WPa^[U]]l1e _^`^T a ^Q^SPiU- _`X\U` ]Ucab0YgXR^S^ R R^TU ZP`Q^]Pb-[`cS^Y `PR]^RUaXo - 
]1{U\ ZP`Q^]Pb^\ ZP[l{]Xo X R^W`PabP]X- ](')U dX[lb`c}^11{US^ Z^b^`^UU iU ]UT^abPb^g] X̂ WcgU]^.̂ ]^`PabR^`P [W6W], `PR]^RUaXU 
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]? ^b QU`US^R X R ]U_^a`UTabRU]]^YQ [XW^abX aRoWP] â  a^TU`>ZP]XU\ cS1T6''''*'* SP3P R SPW^R^Y ,|PSP}blao a`UTU X US^cS[UZXa[^S^ "X P X\U]]^ R [PSc]Pe, ^bS^`^)ZU]_R^[], m]U`SXUY'SUgU]XY R R^TU, _`XgU\ ]X:WZ^Y SPW, R ^b[X!1XU `PabR^`X\^abl}^ ^bcS[UZXa[l]Y !|
|1P_`^bXR,_ UaZXQP`lU`]l{\X ^b\U[o\X. ^b ̂ bZ`l1b^S \̂ ̂ `o SPW^R'] U 11l1e oR[oUbao eX\X!!UaZX X]U`b]l{\ _^ T`cSXe ^b]^1]]U]XS^ Z

R S[cQ^Z^U\ ̂ `U R _^b^](P\X Rlb]^aXblao bc`QXTXb]l1\X R^TU. Z`^\U TU-^Ql1g]^S^ oR[U]Xo (`PabR^`U]Xo), ]\{^Scb SXT`PbPfXX ^] `U-
_U`RXg]^S^ S`P]c-_^QU`Ue<lo. {{4WlfU]U]Xo ZX[^\Ub`^R ̂ b PSX`cUb a R^T^Y, aobZPe ^Q`PWco (`PabR) ZXa[^bc: ?D, + !'D ++cS^[l]c1^ 

_`X_`^Xae^Tobb PZ)ZU ^aPTZ^Rg PabXg]^ a^abPRP ]2a^W. .b10_,1Ub`X(bUaZ^S^ 

X ^QUWR^>ZXRP]XX.1(Xa[^bP b1`^\U`WP]XX WPbU\ R abPT{,{X' ̂ Q`PWcoZ P`Q^]Pb.TXaa^fXX`cUb TRU 
e^`^1_^a ^`bX`^RP]l]._UagP]l]U ^aPTZX XW]PgP[l]^ Y^`aZXU X^] X QXZP`Q^]Pb-X^]. [[^]ob]^, gb^ a^TU`)ZP]XUR  R^TUZ P>[<T^Y

_l1[URPbl1e gPabXf \4]^__^gbX ̂ bacbabRc!^b_ ̀ X\Ual ]bTe 1 [32]. XWm bXe _`X.bU\ _`X ^Ql;]]l|e W]PgU-d^`'oR[oUbao dc]Zb1XUY `!, 
aS[P-^ZPbP]l1' _^RU`e]^abl Xe _UagP]l1U WU`]Pg Pab^ e^`^1_^ Sb1U (`1 ]Xoe 7-R.5) _`U^Q[PTPUb QXZP`Q^]Pb. |1`X = bU\-c\U]l111U]XX 

R ̂ b[XgXU ̂ b _UagP-[[X]XablbU _`XQ`U>Z]l1U ^b[^)ZU]Xo )](U]]Po. _U`Pbc`l] ^QiUU a^TU`e<P]}1U R R^TU.| 1`XcRU[XgXRPUbao cS[U`^TP 
_`1{-X a^TU`){(Pb W]PgXbU[l]c}^ _[^e^ a^`bX`^RP]l1 ^Ql1g]^ ]l{e _^Rl11_U]XX bPZ>ZU a^TU`)ZP]XU TPR[U]Xo cRU[X!1XRPUbao cS[UZXa-

1]PabXf._UagP]l{e X _l{[URPbl]e [',{Ual [^bl1, ZP`Q^]Pb-X^]^R X QXb<P`Q^]Pb_!1^]^R.
_^TRX)(-\^`o X |[UaZX a S[cQX]l1 c\U]},1hU]XU\ !P cRU[XgU]XU\ a^abPRP _^`^R^S^ ^ZPWl1RP}^bd^`\X`^RP]XU `PabR^`P X a^TU`)ZPb\U[Z^WU`]Xabl|\X R^Tlb abP]^Robao RaU Q^[UU S1^abX R[Xo]XU _`^fUaal{ _`^\U`WP]Xo X _`^bPXRP]Xo. 3b^ oR[U]XU \^>Z_

S[X-_l|[URPbl1e gPabXf. 0 \U[Z^R^T]^abX Q^[lhbc}^ _`X\Ual _aU ]^ ]PWRPbl "Z`X^SU]]^Y \UbP\^`dXWPfXUY'' _^,SU`\X]^[^SXX
R a[cgPUR _`X_^b[^>b<U]XY aRXTUbU[labRcUb Q^[lhbX]abRU }1{,1abl1e 0.1. 1,1RP]^RP *[[`X "Z`X^SU]]^U mb^_b Z(_)]fU]b`X`^RP]XU'' [165]. 

1{PabXf, R ]Xe _`X\UaX _UagP]l|e acbabRXU TUb`X-`PabXbU[l]^S^ _`^fUaa |1^a[UT^RP'1'U[l]^S^ S{^Rlb1[U]Xo Z^]fU]b`P1{X|4 `PabR^- R},b`P)ZU]-^Q`PW^RP]XUR  bcaP X a_^` ]PWU\]l1e `UWZ^ `PabU]XY, RUiUabR {,1 \X]U`P[1,1WPfXX _`X`^T]l1e R^T R `U]]l1e `UWc-fl1.PbU a^TU`)<P]Xoa`UTU XW-WWP ]PgXbU[l]^S^ ]^Y R^aabP]^RXbU[l]^Y Z`XabP[[XWPfXX ("Y'13U0 [lTP a^_aU_|SP1!^_'') [{`X mb^_bX ]^_[+36]. ^b[^-a Z^]bX]U]bP[l]l1\X ^`SP]X!1UaZ^S^ RU1]{UabRP,a ^gUbP]XU STP \^}ZUb _`^Xae^TXbl XW\'1U]U]XU a^abPRP X Rl{_PTU]XU`Pab]]^`P )ZU]Xo\X.a^[UY R ̂ aPT^ZR  _`^ab^S^ ̂e[P>ZTU]Xo, ZPZ ]PQ.bbnTP-`UWc[lbPbU _^_0`ZbX]UaZ^S^ \U`W[l1e \^`aZXe ^aPTZ^R WPa^[U]]l1e [[o (XQX`X [^al R a^[o]l1e ^WU`Pe1 ̂ ab^g]^Y [165]. ]U eP`PZbU`]l]^Qlbg]^ QU`Ue<lo ZPb< bX_Xg]l1e [PSc]]lbe dPfXY 1PZX\ ^Q`PW^\_, ̀ ^fUaalb 1]^`^Rl|e R S|`X XW\U]U-`PabR^`Pe (bPQ[. ]UQ^[l1_XU 14). ?`PR]X'SU[l]^ S`cQ^^Q[^\0g]l{U bX_lb `PW-]Xoe R]U1_]Xe ]Ucab^Y.{XRl] X a[PQ^ XWcgU]l1; X\U}^baoca[^RXY S[cQX]P X Qlbab`Pol,bU`lb R^T^U\^R'\ P[Po _`XQ`Ue(]l1e [PSc]]l|e b^[lZ^ ^QiXU b1`UTabPR[U]Xo ̂ Q X WPZ^]^\U`]0aboe Xeca[^RXoe ]U_^ab^o]abR^a]\4U]P ^aPTZ^R̂ Qca[^R[XRP[^b ^b[^eU]Xo ca[^RXY `PWRXbXo' \U[Z^-|,1e Q[XWZXZ  [PSc]]l{U |[Ua.bP]^-S[X]Xabl1U dPfXX `PW`UWP. 
a^`_R^T]l{\ ^b ]Xe ecTb_UY \^`aZX\ ^b[^)ZU]Xo\' ]^ ^b[XgP}^bao 

_U`U]^aP. Da^QU]]^bX`^RZ^YR  a \U]lhUY aRoWX 1.3. T[XbU[l]^abl}^ S@0]c[^\1b@Xg]aZXY a^ab0R
^_`Ua]U]]lbe QPa-eP`PZbU`]P _[^ePo a^`bX`^RZP̂ b[^)ZU]XY T[o 

DPZb^`lb, a:UY]^R. ac`^R^abXZ [X_4PbP, ^_`UTU[o}^iXU Y^>Z]^ _`UT_^[^)ZXbl R[Xo]XU S`P]c[^\U.1.`_gUaZXY T[X-a^abPR̂ b[^-
1{PabX1{l1, e<U]XY, \]^S^gXa[U]]le. bU[1,]^abl _`U_obabRc}^iUS^_^Z`^RP' 1RU`Tl1U aciUabR^RP]Xo [UTo]^S^ R^T]l1\XcR[UZPU\l1U 

_^b^ZP\X, a^`bX`c}^bao R^[]U]X}0 R^T]l{e \Paa.X _U`U\UiU]]'1}^ _^ a[^)!(]l1\ WPZ^]P\' !URaUSTP] PXQ^[UU
!1PabX1{lb. _^TRXe<]l1\X a^ZPWl{RP}^'Sao 0`ZbX]UaZ^S _̂ ^QU`U)<lo, [[`XQ`U>Z]^-\^`aZXU ̂ aPTZX \U[ZXU !P_`X\U`, ^]X \^-

Scb Qlbbl ]Pab^[lZ^ :<^a^Y \P[l1, Rl{a^ZX\ a^TU`'(P]XU\ ^`SP]XZ!,1, gb^ _`U_obabRc}^b a[^Xab^abl1^, ^Q`PW^RP]X}R̂] cb- `UWZX\X
a\[U]P\X \PbU-^aPTZ^RR Xe`URl1e R a[PQ^Yb a^`b14`^RZ^Y S1^b^Z^R, ^b[XgP}^bao Z^b^`l1U Rl]Wl1RP}^.S fU[^\ gPa-`X TRX)<U]XU dPfXY 

_`X_bXf. 0]X _UaZ^RX  _UagP]^Y ^abP}^bao] Ub]^TR|,|)1(]lb\{X' X _l1[URPb^ablb^ R b^ ^ZP'SP]]^ablb^, R`U\o ZPZ Q^[UUZ `c{]]^_ `b'1P[P 
WU`]SbablbY _'|Ual}^ S`P]c[^\'|Ub`X-\PbU`XP[ 1 bPQ[. 14 _`XRUTU]l1 bX_Xg]l{U _^TRU`SPUbao R S[X]Pe. _U`U]^ac. |{`X RR_PTU]XX `UZX 

!|UaZXU ^ZUP] Xaa[UT^RP_^]P _^[U]]l1e Rl1]^aXb mbXe a\Ual gPabXf a^abPRl1 ^b[^)<U]XY' Z^b^`lbU Qlb_ [P]]l1U `PW]l]e `PW\,1U`^R, 
(P[< b1Sbb-"b ab`^ _`XQ`U>Z]^-\{^`aZXe_`PRX[^. R aRXTUbU[labRc}^b, gb^' ]P_`X\U`, S]U`Rc}^̂ gU`UTl ̂ aUTP}^bb ]Ua1(X T[o `PWTU[o}^bao. 

(^`^_^b[^>ZU]X`] X ac_UaX; S[X]l{ bb^QU`U;ZlU \^`ab<^Y bU``Palb ]P \^Scb aP`bP]aZ^Y ]P ]UaZ^[lZ^ a^bU] ZX[^\Ub`^Rc]^a].1blao 
R Rbb]aZ^Y, ?U-^bZ`l1b^U ScQ ]P 1R`^_UYaZ^\ \^`U. |{^mb^\c X )(PY_cTlb`aZ^Y _UaZX ̂ b[PSP1^bao P 1^[RP]aZ^Y Q[nZU b< QU`USP\, 

}]U`U S[X]l| ^b[^>ZU]Xo^b ]'{e. eP`PZbU`]lb _UaZX, ac1bUaX. 3Pa^[U]]l1U 0T]PZ^' b^]Z^TXa_U`a]l1U TP[l1hU ^aPTZX \^Scb ̂ b_ `U>ZU 
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[PQ[hfP 14 1.4' Z@X^S`,]]^R 30a^[!]]l[eab@^R]XR 
[`P]c[^\Ub`XgUaZXY (R a^abPR %) ]UZ^b^`lbe bXS!0R WPa^[U]]l1e \U`W[l|e S1^`^T \R@3[l|e ^b[^V1]XYS

@PW\U ò Pabb:b1, \\ ?b`cZbc`lb X bU1(abc`l1 \U`W[l{e WPa^[U]]l{e _^`^TX Wc(]U]l]
[`c]blb, \Uab^ 3.0. !U`aUa^R^Y ZPgUabRU]!{PohaT^abPb^g]^. [254] _UagP]l{U cabP]^R[U]P _l1[URPbl.U S[X]Xabl1URWobXo _`^Q

\U)ZTc WPa^[U]XU\ S`c]bP' ZPbX^]P_.{X ^b]`UTU_aRoWl /{Xa_U`a]^S^ 
>0.25 0.25-0. 1 0.1-0.05 0.05- 0.01- 0.005- <0.001 eX\X1{UaZXe m[U\U]b^R X US^ Z`X^SU]]lb\ ab`^U]XU\ _^a-[a}{]l]e 

0.01 0.005 0.001 _`^\{U`WP]Xo. !Pal1iU]XU ^b ZPbX^]P-^b\l1b^S^ a^[UY S`c]bP ]{{'. 

|[Ua^Z, @U3+_ `XR^TX[^ b< ^Q`PW^RP]X}^ bUZab'c`lba[^Xab^Y Z`X^SU]]^Y }4{{ 21 15

(_^a. 1^RP]U]- \PZaX\P[l]^\c _cgU]X}^, _`X ]Pal1iU]XX aP2+ Z X aUbgPb^Y- 
Z^R^) X a`UT]UY RU[XgX]U _cgU]Xo' _`X ]Pal11|{U]XX hP+ X1{`X^bUZabc`U 
?c_Ual, !W75 _ !{' b^]Z^aUbgPb^YZ `X^bU1(abc`UX  \X]X\P[l]^\c _cgU]X}^.(`. 1`ZcbP_{eP)

[d^`\X`^RPR1_XUao .,1UTo]l1U ]1`0)ZX[ZX R @U3*-^Q`PWfaÛ abPR[o-?cS[X]^Z' W0
* (^W. [b^`X]_[^) ^b US^ Rl|a^blb' P R R [c[35.3^/^ ?P2*-^Q`PWfU 8.2|^, b^ R`U\o ZPZ R

X 1{"-^Q`PWb1Pe }.,1P.- ^Q`PW^RP]XSo ̂ `XW^]bP[l]l{e [UTo]l]e _`^)ZX-

:1^b{ _`PZbXgUaZX] U Qlb[^.

1(^[XgUa'SRU]]l1Y P]P[XW R['1o]Xo a^[UY ]P d^`\X`^RP]XU\^`aZ^Y [PYTl] bPZeU _`UTabPR[U]l{ _UaZP\X X ac[Uao\X; _`X ;(`X^SU]]^S â b`^U]Xo S`c]bP Qlb[ bb`^RUTU]0 .!. )(X\U]Z^Rlb\ Xmb^\ _UaZX a^ab^ob _`UX\ciUabRU]]^ XWg PabX|{ \U[Z^Y X _l][U- 0.!{. \4X]PURlb\ }{\X Qlb[^ Sb^ZPWP] ĝ,b ^ R 1(P^[X]U S|`X[361)' RPb^Y !P _^QU`U)ZlU [78]. 9cZ^baZ^S^ d`PZfXY \^`o, a`UTX S[c- WPa^[U]]^abXa  0.05 0.25^/^ aUbgPbl{UT^ cRU[X[1U]XX d^`\X`cb^bao Q^Z R̂ TPb^iXeao WP[XR^R' _U`RPo \^`aZPo bU``PaP a[^)ZU]P a[^- ](`X^bUZabc`l1 a RU`bXZP[l]^ ^`XU]bX-T^[UY cRU[X]XRPS^bfUYao Xabl1\X _[^e^ a^`bX`^RP]]l]\X acS[X]ZP\X X acb1Uao\X a Q^[l- _`^a[^UZ. DQiPo b^[1fX]P _`^a[^UZ [lTP _`X mb^\`^RP]]l]e 1_X\ a^TU`)ZP]XU\ ^`SP]XZX. 1.[. 1`^dX\^Rl|\ 6le'_ aTU-|287] c|c{U]l111PUbao. |[`X WPa^[U]XX0 .5-7.3a/^ R Z`X^SU]]^\ ab`^U]XX[P] Rl]R^T ^ b^\' gb^ SU^[^S^-SU]UbXgUaZXU `PW[Xg]l|U Z^\_[U- .l(U`W[^S Ŝ `c]bP _`U^Q[PTPUba cQRU`bXZP[l]Po [U-^`XU]bX`^RZP Zal1 \]^S^[Ub]U\U`W[l!e ^b[^)ZU]|bY o\P[P' a`UTX Z^b^`l1e
1_[X`^R. 1 ]P:_Xe mZa_U`X\U]bPe _`X _`^\U`WP]XX P\TU`-/{o]l{e Q^[lb_X]abR^ oR[oUbao WPa^[U]]l1\X' ]Ua\^ b`o ]P`PW]^^Q`;WXU \X]aZ^S^ acS[X]ZP SXT`^a[]^TXab^S â ̂ abPRPR  X]bU`RP[U WPa^[U-S`P]c[^\Ub`XgUaZ^S^ a^abPRP eP`PZbU`XWc}^bao R_^[]U ^_`UTU- a/^ :W_o 0*0.3 ^Q` PW^RP[Pal a[^Xab^-aUb1{PbPoZ ̀ X^bUb<abc P̀  a ;b`U^Q-[U]]l|\X bX_P\X _^`^T. TXa_U`a]l1e ?PZ, ]PXQ^[UU TXa_U`a]l1_ [:1TP]XU\ S^`XW^]bP[l]l1e _`^a[^UZ. |[`X WPa^[U}{XX0 .4-|^/^ R acS-

1\X oR[o}^bao \^`aZXU ̂ b[^)ZU]Xo, ̂ a^QU]]^ a`UT]U_[UYab^fU-
.]1X]ZU Z`X^bUZabc`l] Z aUbgPb0\c bX!{c. WPa^-ab`U\'!bao [{^ \U`U ]^Rl|U ^b[^>ZU]Xo aP[UeP`TaZ^Y aRXblb, P [PSc]]^-\^`aZXe'T[o [U]Xo S`c]bP Z^[XgUabR^R U`bXZP[b']l1e _`^a[^UZcRU[XgXRPUbao R^T]^-[UT]XZ^Rl]e X P[[}^RXP[l]l]e ^Q`PW^RP]XY eP`PZbU`U] ;!lTP. |1`X WPa^[U]]^abX1 *1 .5a/^ [Ufo]lbU Sb`^a[^YZX_ [^e^ ̀ PW[X-_UagP]lbY a^abPR. Db[^>ZU]Xo _U`R^Y, Rb^`^YX  b`UblUY_b^`aZXe gP}^bao R ^QiUY \PaaU \U`W[^S Ŝ `c]bP. |1`U^Q[PTP}^b ]XbURXT-bU``Pa ]P o\P[U X\U}^b, ZPZ _`PRX[^' b`Ueg[U]]^U ab`^U]XU: }{l1U Z`XabP[[},1 [lTP, P bPZ)ZU ̂ bTU[l]l{U XW^\Ub`XgUaZXUZ ̀ X-R]XWc WP[USP!^b _UaZX' Xe a\U]ob^b acS[X]ZX, P R RU`e]UY gPabX abP[[XZX. 11`X _`^\^`P>ZXRP]XX QU]b^]XbP a WPa^[U]]^abl1^R _`U^Q[PTP}^b _UaZX X ac_UaX. `PW`UWP [PSc]]^_Y^`aZXe ^b-[[o _`UTU[Pe ^ 1.15^j ^Q`PWcUbaaoU bgPbPo Z`X^bUZabc`Pa  - cRU[XgU-[^>ZU]XY eP`PZbU`U] ac_UagP]^-_UagP]l!Y a^abPR X _l][URP- S!|1U\ RU`bXZP[l]l1e _`^a[^UZ _`X WPa^[U]Xo.T^[X cRU[XgU]XX b^abl. 0[[b^RXP[l]l1U ^b[^'<U]Xo _`UTabPR[U]lb \U[ZX\X X _l1- ?PZX\ ^Q`PW^\,R  _`X WPa^[U]XoR  S`c]bPefU[^\ cRU[X!1U]XX [URPbl!\X _UaZP\X, ac_Uao\X X [USZX\X acS[X]ZP\_ |P-|237). acQRU`bXZP[l]l1e [UTo]l|e _`^a[^UZ X cRU[XgXRPUbaoT ^[o c\U]l-ZX\ ^Q`PW^\, ̂_XaP]]l|U Rl11_U ^a]^R]l{U ^a^QU]]^ab'SS`P]c[^-

1!1P!^bao Xe 3b^ \^)ZUb ^Qjoa]oblao [XZRXTPfXUY TXd-`PW\U`lb. \Ub`XgUaZ^S^ a^abPRP \U`W[l1e _^`^T _^TbRU`e<TPb^bao TP]]l1- ^Q^[^gUZR ^Tl1 R^1(`cS \X]U`P[l]l1e gPabXf S1`X _^Rl!1[U-dcW]lbe \X _^ 0`ZbX]UaZ^S^ `PW[Xg]l!\ _^QU`U>Zlo.`PY^]P\ 
f1.11{ Z^]fU]b`PfXX _^`^R^S^ b{[U]^g]^S^`PabR^`P' cS]UbU]XU\ 
_.1UeP]XW\P _U`U]^aP R[PSX, [`UX\ciUabRU]]l1\ RU`bX-`^ab^\ 
1{P[l]l{e Z`XabP[[^R WPa gUb mddUZbXR]^S^̂ bR^TP̂ b ]1,1e bU_[P.
(.)]X _^TgU`ZXRP1^bg' b^ WPRXaX\^ablX W\U]U]Xo`Paa\^b`U]]Po 
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Z`X^SU]]^S^ ab`^U]Xo WPa^[U]]lbe ]Pe^TXbao R ^a]^R]^\ |]S`c].1'^R o\P[P aUS`USPf!1^]]lbY [UT R TXP11P-`UP[1.|WcUbao 0.S[^>ZU]X'be 
W^]U R[P)Z]^abUY, ̂ S`P]XgU]]l}e W]P!1U]Xo\X 1h[X`^R X [X]W^gUZ, ]1,1)Z]US^ X Ra`e]US^ b^]ZXe a[PQ^R^[]Xabl{e `Pa_`UTU[U]_}]|1/{U _
Sb`UTU[^R _[PabX{{]^abX. Rab`UgP1^baob ^]-9Pab^ X[X R 1{],]e `P3`UWÙ PR]^\U`]^ `Xb\,1Xg]^. 

('^[X.bUabRU]]Po ̂ Q`PQ^.::ZP a]X\Z^R bUZabc`lb. ?US`USPb1bb^]]lbY\XZ`0ab`^U]}1o a[^Xabl{U Z`X^SU]]l]U WPa^[U]_ l0[1[X`^Rl1U 
]lbe \U`W[l]e _^`^T, _`^RUTU]]Po RX/]U!.?. !1^`^TPe_ `XacbabRcUbR  !P[Ub^R^Y _`^\U`W1hXe _^ZPWP- R m_XSU]UbXgUaZX [247], "b1UT 

!bb^ [P' _`X WPa^[U]XX \U]oU1.ao b^[iX]l|.a^^b]^|1bU]XU ab`cZbc`]^Y Rl1bo]cbl1e [X]3 X _`^a[^UR X bUZ- |1|[X`0R, `PW[bb'b]^Y 
abc`]^Y [lTXab^abX: {]^-_`X bU``PaPe Q[XWZXe ]P _`XQ`U>Z]^-\^`aZXe W]PgU]Xoe R[P)Z]^abX ]XWZXe bUZ- 3PYfURlb\ T^[o |].@{. [78] 
abc`]^Y (WP [lTXab^abX bUZabc_a]Ub [UTo]l{e b:b[X`^R) (^[lb\aZ^S^ Z`X^SU]]lbU R WPa^[U]]^Y[ b^`^- ^_XaP]l{ PbPZaXb^Rl1U `USX^]P 

P ([lTXab^abX (^WU`]^_Q^[^b]lbe)ab`cZbc`]^Y TU _`^\U`Wh}Xe [PSc]]l1e \X]U`P[l]^S^ R aX]SU]Ub1{[{Uab<X aZU[U-c\{U]l|hPUbao, `l1 _ bP) (30-90|^), W]P'bX-1(`^\U b^S^,R  [lTXab^ablb^ WPa^[U]]^\ acS[X]ZU a Q^[l|h^`] ^QjU\]^Y !1U`U_cRU[X!{XRPUbao. ^'S[^)ZU]Xoe 
ab`^YZP (T^_^`^R^S _̂  ̀^ab`P]abRP (0.6-0.7|^) Rl1`P)ZU]P X Rl{a^Z^Y \X]U`P[XWPfXUY a[PQUU, gU\ R WPa^[U]XU\ ]UWPa^- bU[l]l{\ 
[U]]^\. }}4W\U]U]XU a`UT]US^ ;1._5 WPa^[U]]l1e_^` _^ Rl|a^bU \U`W[^Y S/[) bUZabc`^^Q`PWc}^iXe[l T^R. DT]PZ^, W^- T[o `PTXcaP 
]lb R^^QiU ]U ]PQ[nTPUbao. ],{ \Pa_1 ]UWPa^[U]]^\ bPZ)ZU eP`PZ'SU`]l1 b^]Z^a[^1{abPo acS[X]ZU a`UT]XY ^b[^>ZU]XY bP\ _'1U`W[l]e 

_^` R \X]U`P[l]lbe b1`^a[^oe 1\{U>ZTc [UT{o]l{_,{1{ `PT1.{ca h[X`P\X Z`X^SU]]l1U bUZabc`l1.a!,{R]Po 
]P _^`oT^Z \U]lh1U, gU\ ]P \_U]1,-\PaaXR]^Y bUZabc`l|. [lfP, ZPZ X:]RUab]^' W]P!bXbU[l]^ !.?. 1(`XabP[[l1 \^`aZ^S^ 1P-cgPabZU 
[Ub^RP ̂ Qjoa]oUb mb^ R R^TU^bacbabRXU\ Rl]`P>ZU]]^S^ _`Ua]^R^T]l1e [lT^R. |[`XacbabRXU _`(-)\U`- gU\ Z`1,1abP[[l1 1hU, d`^]bP 
WP]Xo, _^TPR[U]XU\ \XS`Pb]XX R[PSX X]TXRXTcP[l]^S^ WP`^-X [lT^^Q`PW^RP]XU\ ̂ `b^- !1^]^R a^[UY TUS}abRXo c\U]l_]PUb `PTXca 
b`^_]^S^ bX_P' XW\U]U]XU\ ^Q`PW^RP]XS^\UeP]XW\P a_^a^QabRcUb X bU\ aP\.{lb\ _`^a[^UR[ lTP Z`XabP[[XWPfXX ^b`^abP ]flb1hP 
\XS`PfX^]]^-aUS`USP1{X^]]^S^ 310]Z ^`b^b`^_]^-Z^\1]`UaaX^]]^\c. 1'0. ?PRU[lURl1\ ^11PS^RZ `XabP[[XWPfXX ]0Rlbe [309' [309]. 
[1`X WPa^[U]Xo [lTP _`XR ZP^[X]Xb^R^Y Xaa[UT^RP]Xo ab`^U]Xo X _^[XhbX]U`P[l]^Y _`^RUTU]l{ h1XZ`^ab`cZbc`]lSU cRU[X.bU]XX 
S[X]U ^Q`PWcb^bao gb^ aUb1{Pbl{U Z`X^SU]]lbU X _^ZPWP]^' bUZabc`l1 a^abPRU_ ^`^R^S^ _`X `PW\U`l1`PabR^`P cRU[X!1U- @P'W[X(1]^\ 
]XX RU`bXZP[l]l{e Z^]1{U]'S-1h[X`^R, US^ 1_b`X P R \^]b]\{^`X[[^]Xb^R^Y T^[X .]|UTo]l{e Z`XabP[[^R RUU- cRU[X({U]XX c\U]l11]P1^bao - 

1]b^ ]'a. b`UblUY!P[Ub^R^Y \U`W[l1e acS[X]Z^R ^b\UgU]^ bPZ>ZU' ^a]^R]l{\ |{`X WPa^[U]Xo `^^Q`PW]Po. \,1U- `PfXX. cRU[XgU]XX 
eP]XW\^\ S1U`U]^aP WP[USP-X^]^R R^T^`PabR^`X\lbe 0\TU`\P R UabUabRU]]^_{ _^a. a^[UY oR[oUbao __^`aZ^Y bU``Pal] R Xe `PY^]U 
_U`U]^a _^b^Z^\,{ \XS`X`c}^iUY X Z`XabP[[^R RR[PSX, 1_}1`X]l| gb^ ].{X{,1 ]P\X ^b\UgP[^al Ql[[^ bb^[c.bU]^ T[X]l{ c\U]l1b1U]XU `P]UU 
.11.1. 9Xab^bX]^Rl1\ X ]PZ[^]]^a[^Xab^Y0]XaX\^R^Y _`U^Q[PTP]XX a[^Xab^Y X _^TbRU`)!(TU]^ b_[X`Pe _`bb |W12],]'_. |16] '11UTo]lbe 
l{Ph{X\X mZa_U`X\U]bP\X. 14]bU`Ua]l]\ ]PQ[b^TU]XU\11 }\`X^bUZabc`lb.oR[oU.Sao b0'
gb^ R [PQ^`Pb^`]l{e Z`X^bUZabc`l1, S`c]b^R ̂ b[XgP}^bao R 1 Z`X^bUZabc`l] W2|a^[U]]l{e `PW-ca[^RXoe fU[^\, `PW[X(bP}^i_Uao 
]UWPa^[U]]l1e (a\. _^`^TPeR  1 0).WPRXaX\^ab1,1 ̂ b b^]Z1{e 1_[X`^R [lTP a^abPRP,_ ^a[U ]^^Q`PWXU\_ ̀ X ]UZ^b^`^- `Xa. T^\X]X`^RP]XX 
S^ WPa^[U]Xo a`PR-abP]^Robao Z`X^'SUZabc R̀  aUbgPbl]\X a ]U`PWRXb^abl Q^[l;[^Y 1b4^>Z]^ ]P ]UZ^b^`c}^ RU`bXZP[l-T^[UY cZPWPbl 
]l{e 11][X`^R. D_XaP]]lbU Sb`XR^TX'SZ  XW\U]U-^a^QU]]^a,].'{ }{U]X1,1 3Pa^[U]XU ab`cZbc`^^Q`PW^R21]Xo a ]UWPa^[U]]l1\X _^`^TP\X. R
WPa^[U]]l1e \U`W[l]e _^`^TPe X Z^mddXS1XU]-aRXTUbU[labRc}^b _^bU]fXP[^R R[PSX ^a^Q^S} ]X}^ ^Q bU\_U`Pbc` WP\U`WP]Xo, `^[X
WPa^[U]Xo' X]-R ]Xe R abU_U]X b0R X ^T]P1(^' R[PS^_U`U]^aP ab`cZbc`l], RUiUab_c\U]l1_U]XX TXddU`U]fXPfXX `Pa_`^ab`P]U]]^\ 
RP, a[PQ^Y Z^]a^[XTX`^RP]]^abX ]P X abU_U]X bU`RP[U _`X]1]X_!1P[l]^ XW\U]U]Xo ]U aZPWl1RPUbao _U`RXg]^- WPa^[U]]^abUY `PW]^-
S^ ab`^U]Xo ̂ aPTZ^R.] PZX\ R[Xo]XU a^abPR^Q`PW^\_' ̀ ^oR[oUba:b ^Q`PWXX ]P Z^b^`l1U ̂ {<PWl]RP}^b aR^U^Q`PW]lbY RXT^R bUZabc`, 
mddUZb Z^]aU`RP1{XX X a^[o\X aUT'1\U]bPfX^]]l1e R[P)Z]^abl S`c]bP' ^a^QU]]^abX' SU^[^S^-SU]UbXgUaZXU gU`b ab`^U]Xo' US^ ca-

1 _^[URlbe Z`X^SU]]b,1U bUZabc`l1 .b1^RXo WPa^[U]]l1e _`^\U`WP]Xo._,1U`W-ca[^RXoe 
[l{e _^`^T 0_XaP]l] :1Rb^`^R' eP`PZbU`]l1 |1^ ]Pb_b.[\ Z`X^SU]}{^S â b`^U]}1o ]PZX\ ^Q`PW^\' WPa^-`oT^\ TP]]l1\, T[o `PW]^_T[o 
[U]]lbe S[X]Xabl1e ]!b[X-\{U`W[l]e _^`^T a:Q`PW] a _`U^Q[PTP]XU\ a[0Xabl|e }DS^`aZ^S^ X lbU Z`X^SU]!{l]U bU1(abc`l1 _^[c^a.1.`^RP 
0`ZbX.bUaZ^S^ _^QU`Ue<lo [b`^a[^X[1U]^`aZ^`] _`X mb^\ [UTo]l{U ]XW\U]]^abX X ]U_^[]^aUb1{Pb1,be bUZabc`' eP`PZbU`]l1 `0Rl{e 
\U[Z^_ X b^]Z^a[^Xabl1U' aUb!]Pb^-a[^Xabl1U WPa^[U]]^abX 11^1{'!'X X ]U_^[]^-aUbgPbl1U ]U a^TU`)ZPW' a^[UY. ? cRU[X!{X-cRU.;SX'bU]XU\ 
Z`X^SU]]lbU bUZabc`l1. 1ab`U]Pb^bao X RPUbao 1_[X`^R, bPZ)<U [UTo]lbe Z^a^[X]W^RXT]Po, acQRU`b1,1ZP[l]l1e _U- c\U]lh{Pb^ba'1T^[o 

b^]ZPo [X]W^RXT]Po bT ab`cZbc`Sb^YX \PaaXR]Po Xe bUZabc`]^Y Z`X^SU]]lbU \U]oUbao a()^b]^1]{U]XU `XabPo' bUZa1'c`l1. `PW1\{U`l{, 
!1U`bl1 [[^ 1.?. 1`^dX\^RP ]U`PWR1'{b^abX.TP]]b'b\ X 1D.1. 1PTc [lTXab^abX, _`X^Q`UbPb^b R aX]SU]UbX({UaZXe Z`X^bUZabc`l{ [237], 
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@PW_bU` b<`Xa'1P[[^R [lTP a WPa^[U]]^a.].].{ `^ab^\ [PQ[hfP 15ch1U]lh]PUb'ao. .([om_Xe`^]]^S^ bX11P WPa^[U]Xo eP`PZ.SU`]P _^Rl]h]U]]Po _[0.1']^abl _`X Rl|\^`P)ZXRP]XXX a^^b]^1_U]XU _`X bU\_U`Pbc`Pe ?^abPR dPW `PW]l]e !! S`c]b^R' a`PR]X'!'U[l]^ ]UQ^[lbhPo R[Pe]^abl X \^`aZ^Y R^Tlb a[^{,{abl]U [309]Z`X^-bUZabc`l]' 3Pa^[U]]^abl _`X mb^\ bX_U WPa^[U]Xo, ZPZ _`PRX[^,]URU[XZP (S) bb Z^[X1SUabR â ̂ [UY ]P 1 ZS \^`aZ^Y R^Tl[ ?^^b]^b_U]XU X ?^abPR a^abPR[oUb dPW0.05_0.15?^. \4]^S^[Ub]U\U`W[l{U _^`^Tl{ aaX]e`^]]lb\ bX_^\ WPa^[U]Xo ̂ b[XgP}^bao a[P6^Y 1RU`0Poa^`bX`^RZ^Y, '[U\_U-
_^Rlb1_U]]^Y [lTXab^ablb^, (]Xablb{b[bbTZPo_`U^Q[PTP]XU\ QPWP[l]^!^ [lTP_fU. `Pbc`P'\U]bP' (]P .a 1 [UT + a^[l!:D !\'1P2501 ?P50f \P?1 Za] Y9[)2 000 S\X]U`P[l]l1\ `l{e[l]\ aZU[Ub^\ X Q^[lb_UY WPa^[U]]^- a\Ua'{) ]P 1000 Sabl1^.

ae[ UaSb)

0.0 1 000
2. X3\R]R]XR 1 000a^ab0R0 -1.8X ab@^R]Xo

RfR'm. W51 .8 648.2-5.6\R@3[l|e \^@aZXe ̂ a0TZ^R _:/.6 78.0 0.1 6 27W.6 726.4_@X R]Rh}!Xe R^WThYabRXoe 40.1 1.65 231.9 168.1-9.5
21.8 0.41 2^9.6 79^'4-10.6

111 1012.1. D03^R1!P ^.W2 1 91 .0 809.0_P@Re^Tl!
21.1 169.3 8W0.70.1 5X b!\_1@0bc@|{l!1 -15.0 -0.04 T!D^@\0f!,1X
16.7 0.1 1 152.6 841 .4-{.09 -17.0

1'.1 1 111 .6 882.4W2.8 4.24 0.361(PZ XWRUab]^, a`UT]XY eX\XgUaZXY a^abPR 114\^`aZ^Y R^Tlb (S/ZS) 2"7 0.29 | 1.4W 68.8 9W|.2-^.08 'Wa[UTcb^iXY ?}^* [363]: 19.7;\P_ 10.3; 5D*_2'7;Y'-;.;;q -,26.0 15.5 0.10 4.40 48.9 951 . 1-0.15 P_0.4;( _ 0.4; ]a^W * 0.1; _n.09 1S 0.-.07; 1.80 40.1 959.6- W. 6;/ 1.80^.^6. |{`X _^]XY"'}Y'."''"`,- -28.0- 
bc`l] _W0.8Z`XabP[[XWcUbao 5.5 0.06 1.30 W3.6 966'4--0.05 [UT (bPQ[. 15). Dab!S^iXYao ,,*`" Rl1TU- *W2.2 .W[U]Xo 1.2 0.03 0.70 W2"7 961 [lTP -0.05 abP]^RXbao `PabR^` Q^[UU Z^]fU]b`X`^RP]]lb\. @a[X 972.6W.7 0.02 0.52 0.13 27.4 -W4.2 -{.04 bU\_U`Pbc`P _^]X)ZPUbao _8.2 .l, _] (X[X T^ '?  S]Y'',c;, \.2 0. 10 25.8 97 4.20.02 0.28 'W -^.01 -35.5XW Z`XabP[[XWcU1c^ `Paa^[P '' S[PcQU`^RP a^[l (\X`PQYXb) _
\P25Df e 10!'D, *72.9.a P [`X _ h|a].'_`, .a
XW Rlb_PTPUb-1{?1, '.;"";;;;Y*Wa.R `Paa^[P mRbUZbXgU-_`X _^[]^S^ ̂ bRU`TURP]Xo a^^bRUbabRcUb 4W'2.l \9q'; `Pbc`P `PabR^`P :,m]'^ - ,_`X "?^* e -54 6!'D aZ^Y ZP[lfXo,bU\_U`Pbc`U Rl1S!PTU]Xo XW e[^`Xab^S^ 1lb_PTPUb |216]. bPZ)ZU `PabR^`P ]UZ^b^`^U Z^--?1?1, [XgUabR^ ?P?D-,. *55.0 _36 !PZ^]Uf, b'.U. ^Qca[^-b^STPb (PZ _^ [XbbU`\P]c ^]P X _`X bU\]]U`Pbc`U '? , "a `PR]P "a .,Y.`.,",-55 RUal `PabR^`. R[U]P \PS]Xo. {,[^`Xabl:YRl]_PTU]XU\ XW e[^`Xab^S^ `PabR^`P 

1 aXabU\U _`X _^]X)ZU]XX ZP[lfXY _U`Ue^TXbR  aU`*_`X mb^\ R ^Q\U]P bU\_U`Pbc`lb `U3c[lbPbU `UPZfXX ]U_`U`l]R]^ \U]oUb_ao a^abPR a^[UY X a^^b]^1_U]XU bbamZXa[lbY ZP[lfXY. 1RXTc b^S^g' b^ R \^`aZ^Y R^TUX  R ̀ Paa^[U;m). dPW_(bP6[. 1.'"/ .''.`.,"""]PgP[^al a Q^[lb_UY ]{[X (P2* \U]l1_UYZ^]fU]b`PfXX l1^[o`]^U Z^]Ug]Po b^gZPW P-a^TU`>ZP]XU \U]l1_U 5^1-, R a`PR-`PabR^`P' ]U]XX a \^`aZ^Y R^T^Y, b^ XW\U]oUbao aZ^`^abl \{a)`WP]Xo bU\_U`Pbc`U Rl]TU[U]`1oWP\U`WP] a^^bRUbabRcUb Xo X Z^- `PabR^`P [XgUabR^ [lTP, P aXabU\P _`0e^TXb *|7 P]P[^S[1g]lbU \49?1'+ |2]2^' Z`XabP[[XWcUbao_ `X ?U`]^ZXa[lbY ZP[lfXY "a.abPTXX. [{`XbU\_U`Pbc`lb _],7 (X Rl;hbU) '?  ^a]^R]P" _`UX\,{c-?^[X Rl;_PTP}^b R ̂ aPT^Z_ `X ^e[P)ZTU]XX ::g3" _*'..!.'[UY `PabR^`P 99'65^/^' _^ !Xb\P^b ]Pe^.''..,1-`'.'R^`U ||64.]. 111UabRU]]^ R RXTU Z`XabP[[^SXT`Pb^R. 1 UabUabRU]]l1e WPX aZ[}^gU]XU\' ca[^RXoeS[PcQU`^R^Y a^[X. ^]X ]P-Z`X^bU`\]c}^ S^`]c}^ _^`^Tc, ^Q`PWcb^abR ^U^Q`PW]c}^ 
|[`^Xae^Tob e]{\XgUaZXU .a _`X\U`' ^b[^-1 X[X R gPab]^abX' l[X`PQX[XbP R 1o]l-111P]U *15 ^b[^)ZU]Xo `UPZfXX. T^]]lbe ^Z^[^ 

]Pal1iPUbao `PabR^` aU`]^ZXa[l{\ )<U]Xoe ZP[lfXU\, ^WU 3̀ PQPYZP[lo X _`!1 [165].TP[l]UYb_U\^e[P>ZTU]XX _`^Xae^TXb _`UR`PiU]XU ('X]UbXZP ^e[Po(TU]XX_`^fUaaP RUal\P a[^)Z]P' _`X Qlbab`^\'1 aU`]^ZXa[^S^ ]Pb`Xo Rac[ldPb ZP[lfXo. ?[-UTcUb ̂ b\UbXbl' (WPeRPb gb^ \^eUb _^_Pabl R a^abPR[ lTP X^]^R'mZa_U`X\U]bP[l]l1U m[UZb`^[Xb `PabR^`P Xa-a[UT^RP]X'{ R mb^Y ̂Q[PabX RUal\P a[^e(]l{ a ̂ Q`PW^RP]XU\_`^fUaa WPeRPbPX ^]^R aU[UZbXR]lbY, X ]U RaUSTP `Paa^[P), ^QUa_UgX_RPb^b R^a_`^XWR^TX\^abl m[UZb`XgUaZXe ('SPZ 1^`Z\P-`UWc[lbPb^R' ?PZ, _^bU]fXP[^R ]PWlbRPU\lbY mddUZb _^ R_`XY;Y;'.._
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]P*@UY]^[lTaP, _`UT[^eU]]l1Y ^Qjoa]U]!1'| /{[o _`X(]X]l! m[UZb- _^`^R^S^ _`UTabPR[oUb1'PZX\ ^Q`PW^\,̂ e[Pe(TU]XU `Pa'1'R^`P _`X S`^WU). `XWPfXX 1 `UP[l]lbe WP\U`WP]Xo ca[^1]1'oe Q^[UU S1[^1.- Rl!TU[U]XU\ [lTPa[^><]lbY _`^fUaa, a^_`^R^VTPS^bb1XS!ao a^Q^Y ]lbY _ \^e<Ub `Paa^[ ^{bcaZPblao R]XW X [UT ^Q`PbWc U.1,ao |1W^_`Ua]U]- b^Y X[X `b]^Y a'1'U_U]X a^TU`ePiUS^ a^[X) X Z^]1{U]b`X`^)]P]1,[-fbW ]^Y R^Tl;, R^W]XZP}^'1' Z^]RUZbXR]l1U `PW[Xg]l!U _^b^ZX, ̂ Qca[^R- eX\X[1UaZ11U ^abP!^iUS^ao R Z^b^`^\_ `^Xae^To'S ah1 `PabR^`P, `a-[U]]l{U S`PTXU]bP\X Z^]fU]b`PfXX' _[^b]^a1.X, bU\_U`P1.c`l} X ^a:1>ZTU]XU a^[UY. 1(^]b1U]b`PfXo _0`^R^S^ oR[o-XP1(fXX `PabR^`P b.T. }abP]^R[U]^, gb^ R WPeRPbP `UWc[lbPbP X^]^R Ql;ab`^ `b [309] bU\_U`Pbc`l1' ]^ ^a^QU]]^Ubao dc]b<fXUY db[WXZ^-eX\XgUaZXU ^Q`PWcb^iXYao [Uf oR[oUbao Q^[UU a^[U]l1\' gU\ \UT[U]]^ ^Q`P- ]U RaUSTPo R-_`^fUaal1 _`X XW\U]U]Xoe bU\11U`Pbc`l| e|'\}{gUaZXU .? Wcb^iXYao (^b 5.64|^ _`X 10.16 |^ [|[P -16 T^ a ^Q`PbX\lb\X.-40 Q^;'UYZX .11']1^bao R^ [lTc `Paa^[^\ oR[o}^bao _^TR|1>Z]l]\X (^6 ]UaZ^'"*''* \X[[X- De[P>ZTU]XU \U`W[l1e _^`^T a^_`^R^>ZTPUba_oU -TXa_U`a]l1e \Ub`^R R ]Uab(^[lZXe TU]l T^ \X[[X\Ub`^R R bPa)' aZ^`^a.|.l Xe \UeP]X!1UaZXe ]P_`o-R[PSX X R^W]XZ]^RU]XU\ @U`Pa_`UTU[U]XU\ WPRXaXb TRX)1(U]Xo ^b 1'U\_U`P'1'c`]^S^ S`PTXU]bP. 1Pe<]^U W]PgU- 0W-WP R _^`^R^YXW\U]U]Xo Z^]fU]b`PfXX VU]XY. `PabR^`U]]l|e ]XU X\UUb _`^fUaa WPeRPbP X^]^R Z`XabP[[P\X [lT1P. 1^ [lTc R^W- ]P`c{_U]Xo ZPbX^]]^S^ ̂ Q\U-a^[UY _`^Xae^Tob R^TU `PR]^RUaXo Z^]fU]b`PfXo `PabPUb R^T^`^T]l1e X^]^R X a]Xe<PUbao oR[U]Xo Z^PSc[o{{XX X \XZ`^PS`USX`^RP]Xo.`] 1165]. ]P' DPW^RlbU _U`Ue^Tl1 _^`^R^Y R^Tl{ ^a[^)<]o}^bao R TXa{]U`a]l{e XW\U]U]XX bU\{_U`P-0a]^R]lbU a^^b]^_;U]Xo_ `X dXWX]UaZXU S`c]bPe ^`XU]bX`c}^iX\ R[Xo]XU\ !{PabXf, bRU`Tl|e [|b^ {1`XR^TXb 'Sc`l1 \^Scb Qlbbl _^[c!bU]lb a[UTc}^iX\ _cbU\, _`UT[^VU]]lb\Z _^]X)<U]X}^ bU\_U`Pbc`l] WP\U`WP]Xo. bPZ, , ,''!"'*'',.c.''"- [`U]XiURl|\ @Paa\^b`X\ [XQQaP ZP>b<f^Y0'1. T[o [911. c`PR]U]Xo (^W' ZU ?b^`X]-?^) a UabUabRU]]^Y WPa^[U]]^abl}^ 0.4a/^ bb`XbU\_U_ (X]TUZal{ ^W]PgPS^b!:a 'a [UT, h _[U]ZP):-? dPWlb - - + `Pbc`U UiU a^TU`>ZXbao -3 -6 ^b 10 20?' ]UWP\"}'..* f^ *'-
b.U. + Z^]fU]b`PfXo 5!""Pb 7`,,, 0 Tl1' = _^`^R^S^ -0[,"7@;." a^abPR[oUb (1)`PabR^`P 2010 S R ^T-]^\ [Xb`U' ?^^bRUbabRc}^iXU _^ TP]]l1U acS[X]Zc XW ̀ PY^]PnS^`a59|9 _^[c^ab`^RP 5,Pb*0,7@,"+4`,=0,aRXTUbU[labRc}^b ,Y''''`Y-.'.', 

]^abX 1.5?^ "]', X R[PV]^abX ' bU\_U`'1c`. ""- _ _ WP\U`WP]Xo STU m]b`^_Xo'| , ^QjU\, eX\X.bUaZXY5 a^abPR[oUb ` cTU[l]Po cTU[l]lbY - *6.!"a '767^ _`X || .a., 19|^ --4.8 ,`"Y = "a, 32a/^ _^bU]fXP[. 5", [[,U \^[l]Po bU_[^bP= |{`X 5;." = , ^ -2.5 ca[^RX!! - -||7 - 1 ]UZ^b^`l|e a[cgPoe ]U^Qe1TX\^ bU_[^RlbU _U`Ue^TP, _^[c!1PU\:cgXbl{RPbl md- dPW^R^S^ 
dUZbl;`PabR^`U]Xo X Rl]_PTU'"" R ̂ aPT^Z `^.-bR^`U. ?P\X "''"Y _^ aUQU " "!|!!!' mbX mddUZbl] -Pb]URU[XZX, ^a^QU]]' _`'...)=0 (2)a`'"""- +/(`,, ^++0;,,7@,,,-0,"4@' ]XX a bU_[^b^Y Z`c91P[[XWP1{XX " R^Tl1. |1 gPab]^ab', ,`'`^.""'-

[ \^[o `U]XX 1ebP?1 (58 b[[XS) _^S[^_1PUbao 5.36 Z!>Z X[X 1.23 ZZP[,b'U' ̂ Z^[^ 22 b<P[ ]P 1 S a^[X. ?U_[^bP 11[PR[U]Xo [lTPa^a1.PR[o-
Ub ̂ Z^[^ -Pb30 ZP[/S, P bU_[^U\Z^abl (3)R^Tl1 1 ZP[/S !`/ ^Qlbg- ^2+0,,"7@,,"_^*4`+^.7(`̀- ,)+4(`,_`,.")=0, ]^\ a^TU`)ZP]XX a^[UY "`"/. ]^Z^[^ 3-57^ bU[[^R^Y mddU*'`'.','`"-
]Xo UTRP T^ab!{SPUb1 _2?^ ̂ b bU_[^bl1 6PW^R^S^ STU R]U1_]UU ^QiUU ]P aXabU\c.TPR[U]XU ` - !P_`X\U`, TP-[UT. ]U^Qe^TX\^ '"`!"1*' "'_^Z^[^ `PabR^`Xbl 100 S a^[X,.bb^Qlb (2) YW \^)<]^ _^[cgXbl R a^ab^o]XX ̀ PR]^RUaXo_^S[^_{U]]^S^ c`PR]U][o bU_[P Qlb[^ T^ab'Pb^!{]^ WP\^`P T[o >ZXRP- 1([P-X _`X ]Xo !',= TPR[U]XY 21 $_'- @[,,,= @,'c `PR]U]XU S R^Tl{. ca[^RXX ̀ PRU]abRP [[`X mb^\ 45 `PabR^`U]XU S \P?! abb^a^Q]^ ;S^]X- ;bUY`^]P-1([PcWXcaP:WXbl bU\_U`Pbc`c .S^g]lbU 1 [ R^Tb'b ]P 1 "?, b.U. bU\_U-`PagUblb _^`^Tl| `Pbc`l1 T^[V]},| bU_[^Rl{U c!.Xbl1RPbl `Pab]]^- 'Pb`U]Xo-Rl]_PTU]Xo a^[UY. "d6"*..,, (1)1iU Q^[UU RP)<]^U 3]PgU]XU ^:+\^,""-^,,)7`=0. mb^b md-

\^>ZUb ]_`X^Q`UbPbb, dUZb R a[cgPoe, b(0STP Q^[l-`PabR^`o}^bao hbXU ^QjU\l1 a^[].{. [[`X a^bb`XZ^a]^RU]XX .";;;;;;;;!'1''' aXabU\UR WPZ`lbb^Y 3b^ ^_Xal{RPUb TPR[U]XY c`PR]U]XU `^ab [X a R^T^Y X['! aX[l]^\X]U`P[XW^RP]]l{e "'_R^W\^V]l{ _`X `PabR^`^R ^e[P>ZTU]XXW]PgXbU[l]lbU dXWXb<^-SU^[^SXgUab<XU mdd!Z"",, Y''Y, ^^`P- a Z^mddXb{XU]'S^\8a[X mbX XW\U`o}^bao T^ TPR[U]Xo TPb1|XZ^\ W^RP]Xo \U`W[^bl]. !Ugb^ _^T^Q]^U, R^W\^)<]^' _`^Xae^TX.|'R (>ZUabZ^abX) (X[X R^a_`1.1]X\P}^bao X\U}^iX\ ^11`UTU-!, }/_`cS^abX ca-[^RXoe Rl]a^Z^S^`]l]e a^[U]l1e ^WU`. .fa]]c}^ WPRXaXb̂ 'S\PaaXR^\ S`c]bP), b^ ]Pb1`oeU]XU cS1`cS^abl 
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]P 97^'.

^?0.W
Q Q7`_*, (5) !0.W! 0.W/ T

0.W 0.3; 1{^[XgUabR^ \XS`|,1`c}^iUY kR^Tlb R UTX]|4fc R`U\U]X' ^gU-f 
R]{T]^' _`^_^`fX^]P[l]^ 0 0eX\XgUaZXe _^bU]fXP[^R`PW]^abX 81216(`,'' X \^VUb Qlbbl Rlb`hZU]^ `,,'.) XW (3) - a[UTcb^iX\ ^Q-d^`\c[l[ -^.4

}b, a\ 1-:, al[`PW^\ [91]:

(bb 31. !Pbb`oe<U]Xo }'Xa. ]P _cgU]11o a e<Uab1(^a1.lb^TPbgXZPe `PW[X]]^b? 
_ _1100 ,4 800 X1 \4|{P/_fR 1f _^`^TPe: 1_ZP^-_bb]'1 = `||]- 1, 0 `PW[Xg]l!e_`^\U`WP}^_\|1e - -*1 ]a! - (6)

b |- 2-acS[X]^Z,3*ac_Ual

STU ! Z^mddXfXU]b.- 
?^STP Rl1`P>ZU]XU Z^[XgUabRP \XS`X`cb^iUY T[o R^Tl{ R abUa- 1lb`Pe<U]XU (7), ^T]PZ^, WPb`cT]XbU[},]^ Xa11^[lW^RPbl _`P-T[o ]U]]l1e Z^b^`lbU ̂ _`UTU[o}^b ca[^RXoe, gU`UW Z^mddXfXU]b >ZU- ZbX!{UaZXe !Uoa]^ gXa[U]]^U W]P11U]XU Z!1]Ub'{(1UaZ^S^`PagUb^R. abZ^abX !.*, \^e<]^ _U`U_XaPbl R a[UTc1^iU\ RXTU: Z^mddXfXU]bP !,. ?chUabRcUb ]U^_`UTU[U]]^abl RU[X(bX]Pe R \^[l_

b'bS,be ̂ QjU_f^R ]UWPh{U`W;hUY R^Tl; X [lTP R _^`Pe \U`W[^S Ŝ `c1{bP X
.bPab]^abX' (7) b`cT]^abX. 1 \^[l]Po bU_[^bP P^ * (b),'" T`cSXU = ^,")/a'4 `PR]^RUa]^S d̂ P_^.^oPb].-_|^$ - 

W^R^S_̂U `Ue^TP aRoWPbb]^Y( ]UWP\U`Wb[UY) R^Tlb aU\Sb ]|1-! T^ `PW 
.{Xab^Y }1(U' gU\ R^Tl1 X WPRXaXb b^(]]UU, b^[11{X-^b bU\_U`Pbc`l|, ^b 1 _`UTU[l]^\ T`cS^\ a[cgPU' Z^STP R^W\^>ZU] aR^Q^T]lbY ^bb^Z

Sblb e<XTZ^Y R^Tl1. _[U]ZX 1 ^b]^b_U]X[ ^a\^bXgUa1(^Y T[o R[PSX (b.U. | `PW]^_0), _^[cgPU\ bPZ ]PWl1RPU\cb^ = ` ?Z^dX[TP:d^`_bc[c R11T]^abX ]UWP\U`W1_US} R^Tlb ]U X\UUbao.TP]]l1e 
'Pb ?^[X _^`^R^S^ _`^\U`WP}^iXe _^`^T \^Scb ZP1Z _U_`PabR^`P 2b*0;,"11@;," =0, (8) ^b _`^h{U`WP71Xo,R l{Wl!RPo Xe Z`],1^SU]]^U`UTR{,bSPblao d`^]bP 

Z^]fU]b`X`^RP]XU R _^`^R^\ bPZ X Z TRXSPblao `PabR^`U' d`^bbbc
R a^^bRUbabRXX a Z^b^`^Y !1Pabl !1`^\U`WP]Xo' \^`^W]^S^ _`^]XZPo _cgU]X'1 R \U`W[c}^ _^`^Tl{ 11 _^Rl|1hPo UUTPR[U]XY `^ab _`^-(.\ WPa^[U]]^abl._0,'=0 0/,', Xae^TXb a[PQUU _^{!bX ]P _^`oT^Z *'* | |1U`RlbY a[c.bPY ] eP`PZbU`U] _Ua1(^R'[ USZ1,1e ac_aaab,:}| T[o ''* ,,.." \ ) [15,415].

1a"bbX R Z1,1]UbXgUaZ^\ (2) c'1961l ^a\^bX]"'*'- ,,'"-c`PR]U]XX 1 WPa^[U]]lbe b^]1(^TXa_U`a]l1e _^`^TPe _`X _`^h{U`WP]XX]Xo, b^ _^a.b1U _`U^Q`PW^RP]Xo (3) R RlbTU[oUbao a[UTc}^iXb.? ][U]: a}mSbZaX`cUbao a^TU`e(P]Xo R^T]^`PabR^`X\l1e Ra^[UY cRU[XgU]11U 
_bU`W[^Y ^,"a|(. W^]U,_ `X(bU\ \{PZa[_,1P[l]^U [;,,/{.''4a, a^[U]PZ^_[U]XU ^b\UgPabao` ` = - ') R RU`e]UY, ]PXQ^[UU e^[^T]^Y gPabX ̂ Q`PWS1P.

_ STU !'. Z^mddXfXU]b, 4a S`PTXU]b Z^]fU]b`PfXX 1 W^]Û e[P)ZTU]Xo' eP`PZbU`XWcb^iUYao [lT^^Q`PW^RP]XU\,R- `PabR0`P 
_[U]ZU. |_[|{`^R [lTP X \^)Z]^ Rl]TU[Xbl `^ab^\ TUd^`\X`^RP]XU\, TUYab-

?^STP _^[cgPU\: R1'{U b`Ue ̂ a]^R]l]e _U`Ue^TPg PabX R^T]' R [UT a dPZb^`^R: cRU[}4-
!|U]XU\ ^QjU\P ]P9|^, b^]ZXe _[U]^ZTUYabRXo `PaZ[X]XRP}^11{US^ 
\{XS`X`c}^iUY Pf=-Z(^{+, R^Tlb, X \X]U`P[l]^Y _^`^-a^a,SPR[oj^iUY - (g) caPTZX -0.a!@+,"Z",P')\.*S Tl{ _`X S`c]b^Rl1e gPabXf R WP\U`WP1]11oTUSXT`PbPf11X `UWc[lbPbU 
R0Tl1. 1{`^hbU b^S^,| {W\U`oU\l]U S1P_`o)ZU}{b.1o ){(UabZ^abXWPb]haob ̂ b 0QjU\ \XS`X`cS^111UY R^Tlb X R bPZ^Y TPR[U]XY aXabU\U`^ab 
/1P'SgXZ^R( `Xa. 31).^ZPWl1RPUbao WPRXaoiX\ c)<U ^b Z^]{1U]b`P1{XX a^[UY a R _^`^R^\

DPW^RlbY _U`Ue^TR ^T1' R WPh1Z]cb^\ Z11ZX\,1 ]\'1^Scbo R_^QjUlbU, P bPZ)ZU ̂ b _^]X)ZU]Xo `PabR^`U' bU\_U`Pbc`l{, a^^b]^1_U]Xo TPR- ['|blao _^`l1 S`c]bP, \^>ZUb _`XRUabX Z R [U]XY R^W]XZ]^RU]XS^ X RU[X[1X] a^^bRUbabRc}^iXe ca[^RX-b<^mdd?iXU]b^R.
o] ]UT^_ciU]Xo W]P(1XbU[l]lbe ]P_`o;<U]XY'TUd^`\PfX|{ 
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@PaZ[X]SbRP}^11{UU ]1[U]^Z ]UWP\U`W|hUY 0.35R^TlS, Rlb-TPR[U]XU 
WlbRP}^_{UU UU \XS`PfXZ), XS`PUbQ ^[lb_cS^ _`X `^[l d^`\X`^RP- 0.W_ ]11X ]Pb1`o)<U]XY :bc]U]Xo. !P_`Sb\U`, 11`X _`^\U`WP]XX _o.1.XaP]-

0.25
bX\U'1'`^Rlbe ^Q`PWf^R a R]U1_]X\ _^Tb^Z^\ R[PSX [,b QUW] US^ D

^.2! (`Xa. 32) XW\U`U]]l1U RU[XgX]lb aR^Q^T]^S |̂1 cgU-TUd^`\PfXY 
]Xo a^abPRX[X' 0.15a^^bRUbabRU]]^' ̂1(^[^ X 5 2 \\, P ]P_`'b)ZU]XY ; 
_c!1U]Xo' a^^bRUbabRU]]^' ̂Z^[^ 0.4 X 0'15 \4UeP]X.;UaZXU\.S|1{P. 0'W5

]P_`o)ZU]XY, T[o aRoWP]]b,1e ca[^RXo a Z`Xa.SP[_d^`\X`^RP]Xo 0.1
[XWPfbbUY R^Tl{ R ^S`P]X!{U]]^\ ^QjU\U' R b^\ X a.]1cgPUT`cS^\{ 

0Q[XWZX.[ [^mb^\c R^W`PabP]XU ]P_`o>ZU]XY _c]U]Xo b|`X ]P[X- 1.5 2 W0 0.5 1 (|XX R]U|h]US^ _^T{b^ZP R[PSX X PZbXR]^S^ aUS`USPfX^]]l1e`^abP 1`U\o' acbZX
1_[X`^R [lTP \^)Z]^ ^Qjoa]Xbl TUYab'RXU\ `PaZ[X]XRP}^iUS^

_[U]^Z R^Tl], _cgU]]'(o R acS[X}bZU _`X '?_^ Z^b^`l!\ 32. !P_`o>ZU]Xo TPR[U]Xo ^ac11{UabR[oU'1'ao @*ba. _U`U]^a -2 
_ _ b;[PS:bbbUaZP,2  QUWb b^Tba;Z:b ]X)ZU[UeP1fUS^ a[^o / a _^Tb^Z^\ R[PSX XW R[PSX. 1a[X Qlb mbX] Pb1`o>ZU]Xo Qlb[X ^Qca[^R[U]l1 Z`S1abP[[X- (R 1500 \4|1P/hb(WPZ`l1bPo aXabU\P). 8UabZ^abl TPb1]XZP = WPfXUY R^Tl] R WP\Z]cb^\ ^QjU_TU' b.U. Z`XabP[[XWPfX^]]0a /{P-

R[U]XU _`URl]11{P[^ Qlb _[U]^Z, _U-`PaZ[X]XRPb^1fUU TPR[U]].{U 
R[PSX ]U Qb'b[^ Qlb, P mZa_U`X\U]b^R `U]^aP X RU[}1[bX]l]ca[^RXo (/?,![/1,,T), ae(P-\UeP]X]UaZX\ bP[^Y W^]l] bPZe(U X TU[oblao caPTZ^Y ]P_`o)<U]XY R ̂ Q^Xea [c!bPoe Qb'b[X Qlb Q[XWb<X.

(a^^bRUbabRU]1{0)(Z^\_`UaaXUY) \U`W[^Y W^] bP[^Y X b'bU\ |{`X R^W]XZ]^RU]XX ]P_`o)ZU]XY _cbU]Xo _`X _`^\U`WP]XX
!',1,X !7. X \^Tc[X X a!@7. X\U}^1fXe a1@1,. !,,,1,|1,,,,, TU-`PW\U`l] \|!), X[X ^e[P)ZTU]XX W]P(|U]XU X\US^b ]UT^_ciU-`U1_P}^iUU ca[^RXo _^[cgPU\ a[UTc1^11{UU1,,,X !'`. |[cbU\ _`U^Q`PW^RP]X,1 da:`\Pb1XX ]Xo gU\ Q^[l:hU TUd^`\PfXX: ^ZPWl{RPU1.ao mb ]̂ UT0_c11{U]XU' bU\ (:^^b]^]1!U]XU' ]P_`o)ZU-WPRXaX\^abl ZP(]UabRU]]^ ̂ b`P)ZP}^1fUU Q^[lhbU W]PgU]Xo ]P_`o>ZU]XY, Z^b^`lbU1 ]0W]XZP}^.|' R _`^\U`WPS0-

]|11? _c11U]Xo ^b ̂ a]^Rl{l{e _P`P\Ub`^R:bfUY W^]U.[ PbZ, Xaa[UT^RP]Xo ]P_`o)<U]XY _`X `UWc[lbPbl{ `PW[X11-
]^Y >ZUabZ^abX R^a_`1.1]X\P}^iXe Xe (b.U. R 4U 4?;,,,,,,,,, 4? (11)TPb1{XZ^R - -4U`PW}]l1e ca[^- -4U

7@,, =RXoe ]UT^]1c11{U]Xo _^ZPWP[X, TUd^`\Pb1XY) gb^ a Xe 1,, 1,"1 ] | | 1,,,,, cRU[X1]U]!{U\1 1 
+--)<UabZ^abX ̂ b 300 1700 Y|1P/\ RU[XgX]l1 T^ ]P]_`'|>b{U]XY bbc]U]Xo !-bb 1',l ` !' ! !', Z, 

(. ][!| { |SR0W`PabPb^b _^gbX R TRP ̀ PWP.
YUeP]bbW\ ]P_`o)ZU]XY _c.19T1'1o' RWP-d^`\X`^RP]Xo c(]Xbl]RP'b 1{b^ _`^_^`-(11) _cgU]Xo ]P_`o>ZU]Xo }1W a[UTcUb, c`PR]U]Xo X\^TUYa:'RXU RaUe W^] {]`^\U`WPb^iUY 1|0`0Tl{' {{`UTabPR[oUbao

? 06-_c1]U]]1451 1{}{^]P[l]l1 _^bU]fXP[l]^ R^W\^)Z]^Y TUd^`\P1111X 1,, _`X mb^\ a[UTc}^iX\. bb`^\U`WPZ:iUY W^]l{, ̂ _`UTU[ob^iUY,[[o | ^QbfaY !W/,,[,m! _`^_^`fX^]P[l]l] TU_TUd^`lbPfXX ]]'1b]^ caPTZ}1 ]P_`o)ZU]XY _c.19f"" @,,R  WPRXaX\^abX `PWRXbXU ^b ]UT^{1ch1U]Xo Rl1`P)Za-ZPZ \^e]^ ]PWRPb{, S`c]b^R^Y a'1abU\l1, d^`\X`cU\^abX UU a_`PRUT[XR^ TUd^`\X`^RP]Xo, ca[^Rb,1U: !{b,1a, R W]P\U]PbU[U.ab^o_]UU 
|(7) (11) \^>Z]^a 11`X a^_^abPR[U]XX c`PR]U]XU\ c`PR]U]Xo 7@, ! ! = ? ( = 10);,,,1,, /, - ^_`aTU-{1^[cgXbl ]P_`oVU]}1o _c!1U]Xo' Z^b^`^U Rl1`PeU]XU T[o 'PP,'/b),',4? ',q(? 

.]]oUbao (\XS`X`cnbbTUY X ]Pe^TohTUS}__^b^Z^\W P\U`WP}^iUY R[PSX 
X \UeP]X11U-a'! X ]P _{UabU), R`U_,bU]U\, bU\_U`Pbc`^Y |0? ?[,',P,' | ?,,,!',[b RU[X(bX]l{ dXWX1bUaZX\{11 ]UT^_ciU]]^Y X - T0_ciU]]^Y TUd^`-

aZ{{_'{X _P`P\Ub`P\1{ bb^`^Tl] :\P1{]'{1,{ _`^\U`WP}^iUY W^]lb, U[ RU[X!bX]P _^bU]11XP[l]^ R^W\^)Z_- 
]^Y aR^Q^T]^Y _c(bU]Xo R a[c!]PU, TUd^`\P1{XX Ua[X Qlb ^S`;b]XoU_
]XU ^bacbabR^RP[^. \TUd^`\P1{XX 1(^mddXfb[U]b' !'. _^b<PWlbRPUb,

,'',,,,,,'^' 0.09,7S Z(0i a,,," )*',-0. - ZPZ^Y RU[X1bX]l{ ]P_`oe(U]Xo _`b.{ UTX]XfU T^abXSPb^b ]UT^_c_{U]- ( 12)' )* 
]^Y 7@_ _`^\U`WPb^iUYb =TUd^`\PfXX W^]l-{. [^_c_TU]]Po TUd^`\'1PfXo |.',1 | !,'b, 
_`^\U`WP}^iUY W^]lb _`X ^S`P]X1{U]XX _c.19f'" ,'TUd^`\PfX}} 

/<R 1,,!, 1 !', _^RU`e]^abX( ]P_`X\U`, (1|!R,)@b,) |,TPbgXZ^\ _`X mb^\ Qc0Ub ̂ _`U-
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(Pb< a[UTcUb XW mZa_U`X\U]bP[l]1,!e 1,1aa.}1UT^RP- ^ Q^[lS_^Y _U`Ue^T^RX  ab`cZbc`]l(e`UWc[1,bP']'^R 1.U[labRcUb `^[X dPW^Rl]e 
]XY, ao<PbXU bP[^Y W^]lb oRboUbao TUYa.SR1,11.U[l]^ RP)<]lb\ \U`W[^Y _^`^Tlb R mddUZbU b^\_U`Pbc`]^S^ _`U^Q`PW^RP]XY `Pa-!| dPZb^-

|{^aZ^[lZc R bUgU]XU RaUS^ `^\. _U`X^TP _`^\U`WP]Xo _`^Xae^- 1PZ, \U`W[l1e _^`^TZ ^mda}X__]X`U]Xo-a)ZPbXo. T[o TXa_U`a]l1e 
b1c11U]XU, b^ ]PQ[b^fPUbao . TXb ]PZ^_[U]XU ]U a`U[PZaX`^RP]]l]e 10_Q1,"a R 10-1200 WPRXaX\^abX̂ b a^abPRPb 1^-f}1U]b `Pa1{1X`U]Xo 

]P_`oe(U]XY. DT]PZ^, {]^ \U`U _`^\U`WP]Xo [USZ^ X Xe R[P)Z]^abX.TUd^`\X`cU- `^T \Po bP[Po W^]P R c\U]l1hPUbao bU\_U`Pbc`]^S^^Qb.S1Po ? `PW\U`Pe' c\U]l111PUbao TXa_U`a]^abX TUd^`\Pb1XX TU- cRU[X]U]XU\ 
aXabU\l1, d^`\X`cU\^abl gb^ ̂ QUa_qgXRPUb 11`X _`^gXe R^W`PabP}^1b ' acSbUaoe, S[X]Pe 11 RacS[X]ZPe, `PR]l1e `Pa_]X`U]Xo_ao<Pb\|o 

]P_`o>ZU]XY ca[^RXoe R Z^]fU _`^\U`WP]Xo. `^ab ]UZ0b^`lbe ^]X R^3`PabP}^ba  R[P)Z]^abX X abU_U]X R^T^-b^`dU ![o c\U]l1]]U]XU\ 
S[X]Xabl1e _^`^T RU[XgX]l{ Z^mddXb1XU `PagU1']l1U ]bP !{ gb^ aRoWP] â  aR^Q^T]^Y_ ^`Xab^abXX a^a,1'PR_ ]Pal{iU]Xo, cRU[XgU]XU\ 
[o}^b R a`UT]U\ .].0[1]{X-^Z^[^ 0.4 \4|1P (T[o _`^\U`WP!^1b{US^ ', a[^o ab`cZbc`]l1e _`U^Q`PW^RP]XY. _Uab{^R,S TU bU\_U`Pbc`-[[o `^[X ]^Y 1 a\ X ]UT^_ciU]XX R 1 \_b), TUd^`\PfXX gb^ a`PR]],1\0 ^Qca[^R[U]l] S[PR]l{\ ^Q`PW^\ a ]lbU TUd^`\PfXX TUd^`\X`^RP-`U-
Wc[lbP}bP1\{X 1. 1. 1{1RUfP. \X]U`P[l]l1e Z^\_^]U]b^R X [lTP' ]P^Q^`^b,R U[XgX]P Z^-]}{U\ 

?U\_U`Pbc`]lbU TUd^`\P1]!.1{.1 eP`PZbU`]^U oR[U]XU S^`- mddXfXU]bP R Q^[lb_U _`X R[PV-- T"]1o fU[^\ `Pa1hX`U]Xo cRU[XgU]XX 
]l]e _^`^T, ]PQ[b^TPU\^U _`X XW\U]U]XX bU\_U`Pbc`l] 11 eP`:1ZbU- 1[Xo]XU \X]U`P[l]^S^ ]a|a'SX. a^abPRP] P bU\_U`Pbc`]^U `Pa1_X-

Z^mddXb1XU]']'P_{{,1 [X]UY]^S^ `XWcU\^U X ^QjU_/]^.^ aZPWl1RPUbao] U _`o\^' P gU`UWR [P)Z]^abl' _^`Xa-`Pab['b`U,Xo, `U]XU_ae(PbXU _`UTabPR[o}^iX\X a^Q^Y' a^^bRUbabRU]]^, ̂b]^aXbU[l]c}^ [X]UY_ b^abl, ab`cZbc`]lbU ^a^QU]]^abX_ ^`^Tl1 X _`^oR[oUbao a[UTc{^-
^QjU\]cb^ _`X TUd^`\PfX}^ XW\U]U]XX _1bb\ ^Q`PW^\: \^]b\^`X[[^]Xb^R^Y S[X]l} R X]bU`RP[U bU\-,'ccg' T[o '"'''"`..c`,, -? 1 "?. 0]X aRoWP]l1 \U)<Tc a^Q^Y _3 _7 . a^^b]^b[U]XU\ + 1:3. ?U\_q`Pbc`- _U`Pbc` ^] a^abPR[oUb6 0 10_6 ||'? _^[X\X]U-P T[o 

]lbU \U`W[l1e TUd^`\PfXX _^`^T _`^oR[o}^bao Ra[UTabRXU bU\_U- 190. 10-6 1/"a.`P[l]^Y 
b<^_f_^]U]b^R `Pbc`]l1e TUd^`\Pb1XY _^`^Tl; (\X]U`P[^R X [U\_U`Pbc`]^U \U`W[l1e _^`^T a Ua-^Q- `Pa1-{-bX`U]XU-a)ZPbXU 

[^\Z^R _^`^T' R^Tl{, [lTP, R^WTceP), 'SUabRU]]^Y _U`Ue^TP R^TP-[UT Z`X^SU]]^Y bUZabc`^Y ^b[XgPUbao ^b dPW^R^S^ `Pa1_X`U-X ab`cZ'b'c`]lbe _`U^Q`PW^RP]XY _^`^Tl1 _`X XW\U]U]XX'SU\|1U`P_ ]Xo*aePbXo XaZcaabRU]]^ _`XS^b^R[U]]l{e X \^)ZUb^Q`PWf^R 
bc`l|. 1(^mddXb1XU]b [Sb]UY]^S^ Q^[lb11X]abRP Qlbbl ZPgUabRU]]^ ̂ b[Xg]l]\ bU\_U`Pbc`]l!e X]bU`-\X]U- R `Pa1_X`U]Xo `PW]l1e 

6 -? a[PSP1^iXe S^`]l]U `P[^R' {1^`^Tl1' a^abPR[oUb (2*12). 10 1 RP[Pe. [PZ, _`X _^]X)ZU]XX bU}{_U`Pbc`l1 ^b 0 ^b-R/.a. f^ -2, -6 mb^\ ]Pe^To.Sao TXP_PW^]U X Z^mddXfXU]blb [X]UY]^S^ \U!!PUbao ^Q`PWb1^R\U `W[^S^ acS[X]ZP UabUabRU]_`Pah1X`U- `Pa1hX`U]XU ]Xo Q^[lhbUY \PS\PbXgUa1{Xe' \UbP\^`dX]UaZX" ]^S^ 'bPabX Y a[^)ZU]Xo' bb`XgU\ R ^Q`PWfPe a Rlba^Z^Y R[P)Z]^abl!^,
]l1e afU\U]bX`^RP]]lbe '.'T',-_^`^T. )1UT ZPZ RP)b(]Po [h]W^RXT]^-a[^`bab^Y' gPabl \U`W[l1e [X]W^RXT]^-aUbgPb^YX  PbPZaXb^R^Y
S^`]lbe [^`^T X_,'UUb * Q^[UU Rl!a^ZXU W]PgU]Xo b(`X^bUZabc`P\X ^b 11^]X-30 ^]^ Rl1`P)<U]^ a[PQ^. |1`X 60. 10{,T^ TP[l]UYb_U\ 
XW\U]o}^11{XUao R WPRXaX\^abX ̂b ab`cZbc`lb [lTP, )ZU]XX 1]PZ[^]P bU\_U`Pbc`lb b^[lZ^ a>ZPbXU ̂ Q`PWbT^R. cS[P dXb<aX`cUbao 
^_bXgUaZ^Y ̂a{,! Z`XabP[[^R' X]bU`RP[P bU\_U`Pbc`l1 ^Q`PWfPe X b,T' _^`^T ]P`c1hU]]^S^ a[^>ZU]Xo R Z^mddXfX-1U[X- fU[^\ 
]S[]P Z^mddXfb'{U]bP (bU\ ]UWP\U`WbhUY U]b `Pa1[1,1`U]Xo T[o R^Tl], ^1{U]U]- [X]UY]^S^ Rl{11-bU' R _^`^TPe^ZPW{,1RPUbao `Pa1_X`U]Xo 
]Po _^ XW\U]U]XZ) _[^1S]^abX _U`U^e[P)ZTU]]^Y R^Tl|, UabUabRU]]^S^ a^abPR[oUb a[^>ZU]Xo. 1 _`X-gPab]^abX, XaZcaabRU]]^ T[o . 7-18 10_Q 17"6 R bU\_U`Pbc` TXP|;PW^]U ^b 0 S^b^R[U]]^S^ 14W\U]Ub-bXU X WP\^`^)<U]]^S^̂ Q`PWfPa cS[X1{ZP R }1]bU`RP[UT^ "a. -20 
^QjU\P _`X _U`Ue^TU R^TP-[UT *3 . dPW^R^\ ^S1`UTU[oUbao a;b ^] XW\U]oUbao ̂ b 3400 10_6 1/ _^-70 "a "?. T^ T^ 0[o `PW]^abl}^ -5 

^QjU_b^R R^Tl! cTU[l]l{e 1,1 [lTP. 3bP a^abPR[oUb UabUabRU]]^S^ RU[Xg[1]P XW\U]oUbao ̂ b 75aR^- a[^)ZU]Xo mbP `PW1{^abl `^T T[o 
Q^T]^Y R^Tb,;9a/^, P aRoWP]]^Y . T[o R^Tl;0]P' R^W\^e<]^, 10 Rlbb[U. }}{ n4 1| @PW[XgXoR  _^RUTU]XX ̂ Q`PWf^RU abUab-T^ "a [W83|. 
]PZ^]Uf' R^WTce' a^TU`>Z'1{1{XYao R \U`W[l|e _^`^TPe, 8U]]^S^ ^Q[PTPU.:. X ]P`c1_U]]^S^ ^b-Rlb- a[^)ZU]Xo ^Qjoa]o1^bao, RU`^ob]^, 
a^b<^Y a_^a^Q]^abl}^ Z ]\{UgU]]l1\X 1 a^^bRUbabR[X `Pa1_X`U]X}^-ae(PbX!^. a b1`X mb^\ Q^[UUX ]bU]aXR]l1\X ab`cZbc`]l{\X XW-

[UY-/{b^aaPZP, c`PR]U]1{U\ Z^mddXfXU]b }{U]U]Xo\X [X]UY]^S^ X \XZ`^b`UiX]^^Q`PW^RP]XU\,1 R ^Q`PWfPe ]P`c-`Pab]]X`U]Xo
1220.10_6 1/.a. @PagUbl/US^ `PRU] RU[XgX]l1 {]}U]]^S^ \U`W[l1e a[^>]<U]Xo. |[`X]U\ ]P ]UZ^b^`l1e S`c]-T[o TX[Pb^]\,1Ub`X!1U_

b^R' ̂ a]^RP]]l1U ]P P`Xd_bUbX]UaZ^\ a|(Xe ac\\X`^RP]XX bUh{_U`Pbc`- Z`XRl1e) ]P_`X\U` \U`W[^S^ acS[X]ZP, Rl1fU[o}^baoT[o 
]lbe _U`Ugb,ba"b{U]]1,]e TUd^`\PbTXY Z^_{_^]U]b^R SSU a ^TX], P ]PQ[b^TPUbaoX]bU`RP[P bU\_U`Pbc`, R Z^b^`lbe TRP cgUb^\ dPW^Rlbe_U`Ue^T^R' -? ^T]{ PZ^, _20 *45 TP}^b, a _^`^Tl1: ^b `b ^b `Pae^Toh{XUao ]l!\,{X "?. `Pa{_X`U]XU dPb<bXgUaZX\,Sb,1 TP] T^ T^ !U--0.2 -2 

^a^QU]]^ `UWc[lbPblb, b^]Z^TXaSbU`a]l]e T[o _^`^T. bU\_U`Pbc` ]PX-3b^ R _U`R^\ X]bU`RP[U aRXTU- d^`\PfXX `Pa1_X`U]Xo 
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Q^[UU _`X _^[]^\ R^T^]Pal111{U]XX' `PWRX1'l1 P a c\U]l11|U]XU\
R[P)<]^abX X abU_U]X R^T^]Pal||fU]Xo acS,!X]ZP --|_ ?U\bbU`Pbc`P'"?`Pa1h1.b`U]XU _ S1`^oR[oUbao R \U]l|_UY abU_U]X, _`UZ`PiPoal _`X abU_U]X R^* ! _:Z\[Ud^`\PfXo, 
T^]Pal1iU]Xo 0.75 D]URXT]^, mbXW PZ^]^\U`]^abX |3831. aRo-
WP]l1 a _U`Ue^/{P\X R^Tl1 dPW^Rlb\X R [UT X ^Q`Pb]^ R \U`W[lbe
_^`^TPe.

}4]bU`Ua]^Y ^a^QU]]^abl}^ bU\_U`Pbc`]l1e oR[o-TUd^`\PS1XY 
Ubao mddUZb bU\_U`Pbc`]^S^ _^a[UTUYab'',, ca''*^R[U]]lbY
!.}4. 1^boZ^Rl|\{ ]UZ^b^`l1e \U`W[l1e T[o _^`^T. 0] WPZ[b^gPUbao
R b^_,1' gb^ bU\_U`Pbc`]l1U TUd^`\PfXX R bUgU]XU`PWRXRP}^bao 

10]UZ^b^`^S^ R`U\U]X (T^ ]UaZ^[lZXe acb^Z) _^a[U b^S^Z' PZ bU\_U-
R \U`W[^Y _^`^TU abPQX[XWX`cUbao' `Pbc`P 0gb^ aRoWP]^' RU`^ob]^'

0102^W04050a S[`^bUZP}^iX\X T[XbU[l]^ ab`cZbc`]lb\X _`U^Q`PW^RP]Xo\X
1`U\o. \X]cbl,]1^`^Tl1.

mddUZb WPZ[}^gPUbao [`cS^Y R ^Q`Pb]^\ oR[U]XX, Z^.1.^`^U 33. 1U\_U`Pbc`]lbU @Xa. ^Q`PW;1P\U `W[^S â cS[!{]ZPTUd^`\Pf],{X ]PQ[:^TP[^al ]P\X R ]PS`URP]Xo \U`W[l1e fXZ[U _^`0T ̂ b 20 hb\ _`X _^Rl|h]U]XX bU\_U`Pbc`l!T^-25 T.|''!]^Y 
|[`X "a. ^abP]^RZU XW\U]U]Xo bU\_U`P1c`l; -20 _`^Xa-

" 'Q`'W,1" e^TXb ]U^)ZXTP]]^U US^ a)ZPbXU R bU(1U]XU ]UaZ^[l|(Xe TUaobZ^R
\X]cb. 3ddUZb \PZaX\P[l]^ Rl1`Pe<U] R |{Uab(U' STU ̂ ] R^a]!`^XW- . 1$ 3; 3.2; 1 0. 1 9.8 _`X a`UT]UY RU[X.bX]U 1 0.R | 0-5 ] 1lb.bb^ Rlb-; /'a. R^TXbao ̂ b ̂ T]^S^ ^e[P)ZTU]Xo-]PS`URP]Xo fXZ[P Z T`cS^\c'

!1^[]U]^ UiU ]UaZ^[lZ^ ]PS`URP]Xo-^e[P>ZTU]Xo R mb^\fXZ[^R _^ P\_[XbcTU c\U]l_]Poal 1S^ \^>Z]^ ]PWRPbl TUd^`\PfXY. md-
bU\_U`Pbc`, Z^mddXfXU]bl1 bU_[^R^S^ /]XP_PW^]U ^Q`Pb]^S^ `Pa1]bX`U]Xoa)ZPbXo. 1U`^ob]^' dUZb^\ ^] aRoWP] a R]cb`U]]X\X

^ZPWP[Xal Q[XWZX\ U)ZTc a^Q^Y.]P_`o)ZU}{Xo\X _`X W]PgXbU[l]l1e _U`U_PTPe bU\_U`Pbc` X ab`cZ-
1 mbXm Za_U`X\U]bl1 bb^TbRU`TX[XX WRUab]l{UW PZ^]^-fU[^\ bc`]l1\X _`U^Q`PW^R P]Xo\X \U`W[l1e _^`^T'

]\|U`]^abX XW\U]U]Xo Z^mddXb1XU]bP bU\_U`Pbc`]^S^ ?U\_U`Pbc`]lbU `Pa1:{X`U-WPa^[U]]l1e \U`W[l1e TUd^`\PfXX _^`^T _`P-
'SU\_U`Pbc`l1']]'b'{' R gPab]^abX US^ _`X _^Rl]111U]XX ZbXgUaZX cRU[X!1U]XU ]U XWcgU]lb. !P\X Qlb[X _^[c!bU]l] _^ bU\{!U`P-TP]]l!U 8a[XgX]lb Z^mddXfXU]bP ^ZPWP[Xal Q[XWZbb\Xb ( XWc({U]-`P]UU bc`]l1\ \U`W[^Y (_^a' TUd^`\PfXo\ ac_UaX 1^RP]U]Z^R^). 1(PZ

]l]\ S`c]b^R bb`b,b ]XW-ac_UaX T[o [91]' ]]Xa_U`a]l;e [[o `PW[X!1]1,{e XWRUab]^' bU\bbU`Pbc`]lbU \U`W[lbe S`c]b^R TUd^`\PfXX ]U[X]UY-
b('.1e (`Xa. bU\_U`Pbc`Pe R mZa1]U-33) R^a_`^XWR^TXhblbY cabP]^R[U] ]^ WPRXaob ̂b bU\_U`Pbc`lb X ^Qlbg]^ ^_`UTU[o}^bao ]UaZ^[l-T[o R b^\ gXa[U mddUZb a)<PbXo^Q`Pb]^S^ `11\U]bPe, fXZ[XgUaZXe, ZXe abcSbU]UY bU\_U`Pbc`lb. `PW[Xg]lbe \4lb _^abPRX[X _U`UT a^- S|^a[U ̂ abP]^RZX ]PS`URP X abPQX[XWP1{XXb U}{_U`Pbc`l1, _`^bb1R^-Q^Y Q^[UU WPTPgc ^1{U]Zc W]P\{U]Xo Z^mddXfXU]bP cWZc}^ TPbl bU- _^[^e<]lbY _^a[UTUYabRXb^._[^R^S^ X]bU`RP[P bU\_U`Pbc`. `Pa1_X`U]'{o T[o ?c_Ual X\U[P

_`X \4 0.35 X 1 .75 S|acW = ]UQ^[lb_c:^ UabUabRU]]c}^ @=  WPa^[U]_
]^abl ^Z^[^ 0'05aj. |[U`R^]P]P[l]^ _`X _^]X)<U]XX bU\S{U`Pbc`l1 2.2. _`,@!!{^a R[0[X X a^[1Y
^b (RlbTU`e<ZP T^ '?  _^a[U abPQX[XWPf'' -1.9 -13.3 R \1@3[l|e \^@aZXe ̂ a0TZ0e'"\,"`P"c`",12.b; [[ 1 1.9 Z^mddXfXU]b = 'a), bU_[^R0S^ XW\U]o[-`Pah!X`U]Xo 
ao _^ ̂ Q`PWfP\, . a^^bRUba-bRU]]^' 7,3:9,6;7,6 X 8.3 ;0. 1^_`^ac _^T b/ ^ _U`UTRX)ZU]XXR [PSX R \U`W[l1e _^`^TPe a`U-'? , 5 '][]'{o_W]PgU]XU T]UU 8.2. 10 1/"a. *13.83PbU\ S{Xo\ !!`X ]PS`URP]XX W]P!!U-bU\_U`Pbc`]^S^ S`PT}1U]bP RaUSTP _`XTPRP[X RP)Z]^U ^b 

(RlbTU`>b<ZP _^ '?  _^a[U abPQX[XWPS{XX ]XU bU\_U`Pbc`l! ]Ua\^b`o ]P mZa_U`X\U]bP[l]l1U b`c]{]^abX US^ Xaa[UT^RP*R ̂ Q`PW-_5.4 
3 ]) Z^mddXfXU]b fU X}.{U[ W]P!{U]Xo ]Xo. Q.3, R.3, ]U|\11U`W[l]e _^TRU`S]cb P]P[XWc7.0 S8.;[Y`X _^`^T ̂ ] R_U`Rl]U Ql;[ a`UT]UY [[o 

. RU[XgX]U 1.5 10_' 1/.a' 3P.SU\ _`X RXTc ]PS`URP]X!1 0.D. Z^b^`lbY _`U>ZTU RaUS X̂ \U[ R _U`U-[[UQUTURlb\ ^b [214], T^ -5.8 -b.9.a
(07 3.9 RlbTU`>S<ZP '? , _^a[U = abPQX[XW|fXX R[PSX R _P`^^Q`PW]^\a ̂ a'|'^o]XX _^T R[Xo]!1U\ bU\_U`Pbc`l1 ]{R],{)ZU]XU R ̂ Q`PW- `PW]^-
b1U 12 ])' Z^mddXfXU]b a1'X X\U[ Y^`^_W]PgU]bbo (_^ _P`P R b^gZPe a bU\_U`Pbc`^Y. 0.]. ,"',`""/ ^Q`PWb|P\) c_`cS^abX `PW]^Y 

W^R _P`^-{1`UT[^)ZX[ _`XQ[hZU]]cb^ |244] T[o `Pae^TP d^`\c[c 
184

18,5



^Q`PWSb^Y R[PSX X: PZbXRXWX`cUbao '{';| R R^T^]Pal1iU]]l]e S`c]bPe. D] a.1XbPUb, gb^_ mb^\ _P`^TXddcW]lbY @',_ |1`'1 bb^b^Z \P[ @,. XW_W]PX WZXe bU}{{1^`P.1.c` 11,'-{ 
b[^` R[PS^Y, W;1]'{b^abX bU`\^ZP_X[[o`]lbY )ZU XW-:]P a^Z`Ph{U_@! -.S^ 

_^RU`e]^abX }1|'1o R^TP-R^WTce X \1U] |,1hU]Xo `PWTU[P \U]XaZ^Rl!ec 
STU _^mb^\c /<- Z^mdd'.{fXU1{b aX[' S[PR]^U W]PgU]XU _P`^_`^1{XfPU\^abX X\UUb b`UbXY @'X @,,- , dPZb.^` c\U]l|hU-R^- - c_`cS^abl _^bU]fXP[P _:1`P ]1{U R[PSX T'1]^S^ R b^gZPe' _`X UU Z`XabP[[XWPfXX Z^b^`l]U a^^bRUbabRU]]^ R _`^1{UaaU _`UR`P-a[cVPb Xab()g]X-
Z^\ _P`P' R [UT. P bPZ>ZU 111U]Xo DT]PZ^, _^ a_`PRUT[XR^\c US _̂ `XU\]XZ^l{ WP\UgP]X}^ / 0.0. @^TUS`c]b^R^S^ , *T[X]P a[^o, @ - 
Pb\^adU`]^U _`X`^TP mbXe aX[ ]Uoa]P. X.^. TP1R[U]XU. 3::'P [299], 1S^b+^]^R P]P[^SX|1]P Xab^.[]XZd^`\c[P [341 ] Rl'.

'{WRUab]^_1c aX[ DXb<P. m'SXe RXTU[ R _^RU`e]^ab]^Y !|PabXf [. 1cb^Z^a^hb m]U`SXX `P)ZU]X!^ bRU`Tl1e Qlb[^ _0gRlb,[39.1] gb0 a _^-cabP]^R[U]^, 
Rl]]]{U]XU\ R[Pe]^a:1'X Z^b^`Pô aR^Q^>ZTPUbao _`X _U`U]^a mbXe R[PSX TUSXT`PbP1]XX gPabXf R a]PgP[P _`^fUaaU]UZ^b^_T^ `Pa1.U'S 

RU[XbX]l{' .Q`PW^RP]Xo[l TP. |1^ P WP'U\ 1.1. `^Y X 22], oR[U]X" RS{[^bl [U`oSX]c T`. c_,1U]l1]]PU',Sao _^[]^S^ [1 _`UZ`P-T^ "!`*^^"-h{U]Xo ||U`UW RXTX\^S^ ]\,!^aP X bUgU]XU e<XTZ^abX _U`U]^aP. ZP_X[[o`l1 |1`X\U.bPbU[l]^ X[X _^`XablbU b1U`US^_^Qjoa]U]1.1U _^.[1cgU]-
]l{\ _^T S`PTXU]bP `UWc[lbPbP_'{, PRb^`^\: TUYabRXU\ bU\_U`P.1.c`l{ "? TP1]]^U `^TZX aRoWP] â  ^b[1,1gXU\_^RlbS_U]'{U\ bU]\,1_U`Pbc`l]

m]bP[l_XX aX[lb )ZXTZ^abX c\U]l|_P]^bao PTSUWXX R S`P]Xg]lbe X Pbb`PZfXX, c[U[l]^Y a[^oe X b^]ZXe _^`Peac1fUabRc}^iXU \U)ZTc
bRU`Tl1\X a.,b' ^ QjU\]lbe gPab]{b{P\X W]PgU]XY. !1US^ |}` X R[PS^Y, UT[ PSPUbao a.b1 UTc}^11{UU R aX[c b]l1` P)(U] XU ^S^`^T]Po _^!1RP /][o_U`U-

(bPabl ()_XaP]Xo boSXRPUb Z bU`\^^a\^bXgUaZ^S^ aUQU R[PSX _^b^ZP a bU_[^S^ Z^]fP Z^[^]]l1 @':bUe _^`'T^ 
{{^ZP ]U cabP]^RXbao 9U\ Rl1_.|U `PR]^RUaXU. bU_,{_U`Pbc`P bU_[^S^ 07 Z^]b{[}' bU_f Q^[lb_U _U`UTRXSPUbao D^ .R[PSP. |{^a[U.'!', =25] .!'. T^abXSP- bUbao \PZab,1_{c\ R _U`UTRX)ZU]XX R[PSX' 1|`XboSPbU[l]Po aX[P e^-
[^T]^S^ Z^]fP Ra[UTabR],1U R^W`PabP]Xo R[P)Z]^abX ]P!1X]PUb SfU [, 07 a^^bRUbabRU]]^ cRU- bU\_U`Pbc`P X UU S`PTXU]b' - 5 _[^_[XgXRPblao - \UT[U]!1UU' gU\ PTSUWXo ch{U]l1_PZ]bao X P1'b`2]Zb{Xo R 1!{PTl aUgU]Xo _^`l1, 1- \^\U]b XWQlbb^.b]^Y m]bP[lbbXX S`P]X!{]^-bU_[^\ Z^]fU, !bb^ R_[^bl b^S^, T^ e^[^T]lbY Z^]Uf R^^Q!fU .SbU`U-S^ a[^o. 3]PZ X]bUS`P[P 1 ^_`UTU[oUbao W]PZ^\ XW\U]U]XY m]-abPUb SbU`UboSXRPbl b< aUQU R[PSc''. 1lbR^Tlb [. 1cb^Z^aP QlS[X _^T-bP[l1bXX R S`P]Xg]l1e a[^oe' ]PZ b<PZ R ^T|{]^g]l1e S`P]X11]l1e a[^-bRU`)<TU]lb !. Y^]Pa^c e. 1(^]ZU _ [422] ?.[. [m``^\,T`c!'''. ]P S`P]XfU a [X^dX[l]^Y abU]Z^Y \U>b<\^[UZc[o`]l1U aRoWX" ?.[. \4P`;hP[[ '1e X .?. )(mbb^] ! [413] gb^ R a[cgPU cabP]^RX[X' ]Pal1- ^Qlb'b]^ gb^ _^]X>ZPbl Xe m]b?1[l11X}^, caX[U]l1' T^[)Z]^ b^ R 1]!X`^_h{U]Xo S`c]bP e[^`Xab^Y `PabR^`^\ a^[X e[^`-X^] ]U :<b'be Z [X^dX[l]l1e /{R{.1SP[ao _^`Pe, bU`\^^a\^bX.bUaZXY [^b^Z QlbblT^[>ZU] e^[_^T]^\c Z^]fc' P Z bU_[^\c. @.[. @^[[X]a, Y.|. ?_P]b.[U` !{P_`PR[U] X R S^`ogc1^ ab^`^]c.|(X`Zem\ {' ]P ^a]^RP]XX |441) mZa_U`X\U]bP[l]l1e X Xe @oT^\ PRb^`^R !1b^ TP]]lbe 4|4, 421) Qlb[^ _^1(PWP]^ |4|W, bPZ)ZU, _^-\PbU\PbXgUaZ^Y ̂ Q`PQ^bZSb _`X|[[X Z Rl]R^Tc' bb^ bb`U^Q[PTP1^-b^Z bbP`^^Q`PW]^Y R[PSX ^Qlb.b]^ R e^[^T]c}^ ab^`0]c, TRXSPUbao P_1UY R[PSX T1Rbb>ZU]Xo d^`\^Y _`X ]P[XgXX bU\_U`Pbc`]^S^ ]{^]TU]aX`c1^iPoao ].`PTX- bP\ >ZXTZPo R[PSP _U`U\UiPU1.ao R _`^bXR^_^-U]'SP oR[oUbao ]U >Zbf](Po. 0]X _^TbRU`TX[X ,|1^)Z]^\ ?.[' [m`- ]P_`PR[U]XX `UWc[lbPblb R^W]XZPUb |[`X mb^\ aZ0_fX`Zc[ofXo. - .[b^ ].1 ]PQ[S^T:}R_]XUao `P T`cSXe, aZ^`^abX _^b^ZP R[PS1,1 R !bU\ |11Uabl R 1hUabl Rl1h1U, `^abl TRX>ZU]Xo aZ^`^abl \^[U_`PW `PagUb]Po _`URl{111P}^b `PW _^ `Paa{|1{bP]]l1U b<c[o`]^b} Xbf. c`PR]U]Xb^ 0.Wm b^S^TS:ddcW 1a[X aXabU\P TXddcWXX. ^bZ`b,]bP X R e^[^TY^Y ̂ Q[PabX^]X !1b^ aTU[P[!1 Rl1R^T' _U`UTRXe<U]XU R[PSX a^RU`b]1PUbao S!`^Xae^TXb _^T _^bU`o R[PSX, ]PQ[b^TPUbao _^ab^o]]lbY UU _`Xb^Z X3R[Xo][1U\ ZPZ^S^-b^ X]^S^ \UeP]!1W\P, ]UeU[X }'1^[UZc[o`]Po bU_[^Y ̂ Q[PabX.

TXddcWXo' {1^_RbbTb[_'b^_'1c, bU\_U`Pbc`]lbY S`PTXU]b |{^ _b]U]Xb^ 1.1. mb<a_U`X}4U]bP[l]l1U [U`oSX]P [122], `U3c[l_gXbU[l]lb`] S`PT{.1U]b "'.T""' '',-R^To]^S^ '1'Pblb 1]P`P c_`cS^abX X R b^ )ZU R`Ul{o bU`\^^a\^bXgUaZ^S^ ]U- bUgU]Xo R ̂ bS1^aXbU[l]^ 11]1{`^Z^_^`X_Q^51b_^Y S`PTXU]b _^RU`e]^ab]^S^ ]Pbo)ZU]Xo abl{e )ZXTZ^Y bU[Pe R[PSX. _`^bXR^`U1[XRlb' T^R^[l]^ ?PZ, R _^`Xa.].l!e abU]ZPe a^0.Y. [[^Qca (]b^ bPZ'{U ̂ b\U!1PUb' [35] X]bU]aXR]^abl a`UT}|X\ _U`U]^aP _^` ̂ Z^[^ 1 \Z\ X R abUZ[o]]l1e `PTXca^\ ZP_X[[o`PeR[PSX Z e^[^T]^\c Z`P1^ ̂ Q`PWbT^R a]PgP[P a 10*15 R[P)Z- \Z\ bU`\^^a\^b1.{gUa|(^U `PTXca^\ cRU[X!bU]XU\ bUgU]b1U ]P_`PR[U]^ R]^abX R^W`PabPUb' P WPbU}4 a e^[^T]c}^ TP[l]UYb[X\ ab^`^]c, R[PV]^abX aRXTUbU[labRco cRU[Xb1U]XU\ ^ _^Rl11_U]]^Y m]bP[l_XX S`P_
ao, \1 [`X R[P)Z]^abX c\U]l_1PUb ZP_X[[o`]^Y [1Xg]l{e R[PS^U\b<^abX a[^UR R^Tl1. 8 _`PZ_ b^ >ZU R`U\o _^`^11|Z^R} ̂ RU[X`]^S^T[o bX{{UaZX 1{`UZ`PiPUbao. 0.Y. [[^Qca 1(`^ZcaP ^Q`PhTPUb R]X\P]XU X ZP`Q^`c]TP ]P a b0, gPabX1{ ̂ Z^[ 0̂ .1 \Zl'b R^^Qbb1U`PW\U`P\X gb^ _U`UTRX)<U]XU R[PSX _^T ]U bU\_U`Pbc`]^S^ TUYabRXU\ R _`UTU[Pe S`PTXU]- _^S`U1_]^abX XWh{U`U]XY cTP[^al ^Q]P`c>ZXb], bU({U-
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]Xo R^Tlb. 1 a\P'bXRPb^{11Xe _[U1{ZPe R^]{l1 ]P _^RU`e]^abX a'UZ[P, bUgU]Xo. 1.1. aXabU\c, 321!\X^]]^S^ STU[U`oSX] `Paa\Pb`XRPUb ]P|1`^b11R' ]PQ[b^TP[^al bU`\^^a\^bX'UaZ^U bU({U]XU R S^`'!gcn _[PabX]ZP ]Pe^TXbao \U)ZTc bRU`Tl{\X _^RU`e]^_[U]1o]Po TRc\o ab^`^]c )1c]b]'U a^S[PacZ)iXUao [140]. 1bW\U`U-`UWc[lbPbl] TP}01. ^bTU[U}{]l]\1,1 ^b ]UU 11[U]ZP\],1 ]UWP\U`W::bUYR ^Tlb. a-[o\X' 1a[X]Xo' aTU[P]]l]U ]P'S^]Z^_^`Xabl1e bU[Pe: \U\Q`PSbPe, S[X]]Pe, aX- aXabU\c Rl1RUabX XWa ^ab^o]Xo bPZc1^ a^WfPRPo\ P-`PR]^RUa!'{o' [Xb(:1SU[oe. |1`X mb'^\ bU`\^^ah1^bX.1UaZ^U bUgU]XU R^Tlb Qlb[^ ]P- bU\_U`Pbc`lb 07 b(|)*b(2) X[X \P[c}^ [c!^ `PW]^abl = `PW]^abl_`PR[U]^ R e^[^T]c}^ ab^`^]c. ?[UTcUb ^b\UbX.Sl, gb^ ]P`oTc a \\@ @(2)-@(1)R  _`^a[^YZPe, [XQ^ b^ X b^ _`^-= TPR[U]Xo T`cS^U, bU`\^^a\^a^\ ^T]^R`U\U]]^ ]PQ[b^TPUbao oR[U]b{U bU`\^d^`UWP, bU_[^- X \Paa^^Q\U] |.{ae^TXb \{U)ZTc _`^a[^YZP\X, a^_`^R^e(TP_({PabXf.b.U. _U`U]^aP 
_[PR[U]XU\ nh1XYao [lTP ]P ^T]^Y US _̂ ^RU`e]^abX X Z`XabP[-|1U`U]^a ]UWP_{U`W1_UY R[PSX R \U`W[^Y _^`^TU b`UQcUb ̂ a^Q^_ R^Tl{ ]P T`:WPb{XUY 1 _`^XWR^TabRm̂ ]b`^-T`cS^Y. S^ `UWc[lbPbU [1[]^S^Z`Pb]^ `Paa\^b`U]Xo. ^_XaP] _`^fUaa \XS`PfX]4 R[PSX X 5 bSX`b aXabU\l1 UTX]1,bb{c R R`U},1U]X 1 X S{PT[o `Paa\Pb`XRPU\^Y _`^\U`WP]Xo. 1S^ aRoWl[RP}^b a _`X(bX]P\X, ]^ `PW[Xg]l|\X ]PX_ _[^{|1PTX a]{X]Xfc _[PabX]ZX [lTP Q^[UU `PR]^:oR[oUbao `Pa_`^ab`P]U]]^Y b^gZP W`U,', 3.!. 1`b_^RP. D]

^Qjoa]oUb \XS`PfX}^ RlbaR^Q^e<TU]XU\ _^RU`e]^ab]^Y P5 m]U`SXX _=^ _+14/_S`c]b^Rl1e -'' 1{PabX1{ 'b2'gPabX|{ _`X ^@ _U`Ue^TU ^bR^Tl!' R b^},1 g|1a[U gPabXg- a]b | 
]^ aRoWP]]^Y R^Tlb, R [UT. 7[\ b[ US^a ^b`cT]XZP\X Qlb[^ _^-[1421 

!{b^ |(P3P]^' bUgU]XU ]UWP\U`W1_UY R^Tlb _`^T^[)ZPUbao }}4a_^[lWco X R _`0l4U`_ \Ub'^Tl1 bU`\^TX]P\XZX ]U^Q`PbX\l1e _`^b{Ua-
WPb^_1UY W^]U,b .U. R \U`W[^\ S`c]bU. a^R, _^b^ZP\ Paal| \^)Z]^ ]1^[cgXbl a[UTc}^iUU Rl1`P_T[o 4. 

1 }D. !PZP]^ X 0.@. 1PYaP `PQ^bU )ZU]XU:;b`XR^TXbao a[U]{c}^-[435] 
_{UU Rl]`PVU]XU _^b^ZP R[PSX}T[o ( _b1

4-,=&_;[0@+`'0b 
).1,+',0! 1' = 1.( cc.b -@ ` \{.- S_2\""'0e'' 0e 

* STU Z^mddXfXU]b' ae,| Z^b^`lbY eP`PZbU`XWcUb a^_`^bXR[U]XU, 
STU _[^b]^abl ace^S^ S`c]bP' ` a\,1U1fU]X10 7 bU\_U`Pbc`P' - [lTP' WPRXao1fUÛ b SXT`^TX]P\X(1UaZ^S^ jc a^_`^bXR[U-a^TU`_"(, - - 
)ZP]XU R[PSX R^ RaUe * }bXo e Z^^`TX]PbP' Z^\\c]XZPfXY X _`^a[^UZ; P @, _[^b]^abl; bU_[^bP dPWPe, X |'- m\!|X`X_- ! `' dPW^-- (bUaZXU 

Z^mddS:fXU]blb' W]P!bU]Xo Rlbe _U`Ue^T^R.Z^b^`lbe Qlb[X Y`"T"'.'"'

mbX\X PRb^`P\X. [{^a[UT]X\Sb 1 [`U]XiURP Qlb[^ ?.1. ]P ^a]^RU bU^`UbXgUaZ^S^ bPZ>{(U, gb^ `PQ^bPe [91] cabP]^R[U]^ `Pa-
W]P({U]Xo 1, X |., a[,!^b`U]Xo a ZX]UbXZX RWPX\^TUYabRXo R ̂ Q[PabX S`P]Xflb cRU[XgXRP}^ba'] R[P)Z]^abX XcRU[X{1U]XU\ dPW dP-
\PZaX\P[l]lb !1`X W]P1bU]XX W^Rb,1e_ U`Ue^T^R R[P)Z]^abX' Qlb[^ _^[c.1U]^ a[UTc}^h{UU Rl|`Pe(U]XU:a^^bRUba1'Rc}^1{{U\{ a^*

]UWP\U`Wh:US? TU`>ZP]X}^ R^Tlb. DTbbPZ^' W]P!1U]XU !m !RU[XgXR?- ||bU'Sao a R[P)Z]^abX RU[XgX]l1 cRU[XgU]XU\ jf 147^, ( T^ P WPbU\ ( a^-= ^,'.a| ^,,,'46'Z 0 a,, @'| = )4 f,,., -0 - - - ;,', e`P]oUbao ; ]1^\]bX _^ab^o]]l{\. @UWb<^U XW\U]U]XU ), _`^b[ae^TXb
^Z^[^ 0 Ua[X '? , R[P)Z]^abl Q^[UU |47^. |1`X 
bU\_U`Pbc`Pe, ''`"f,""''"'"'* ST(a Ua[X ^1'' |4 R[P)<]^abl 0/'. ^QjU\lb, a^^bRU'SabRU]]^' _[U]ZX R^Tl1 |,1Rl||hU R[Pe<]^abX ]UWPhbU`Wb_UY - cTU[l]lbU 
R^Tl{' _U`U`Pa[`UTU[U]XU _^b^{(R [PSX' 6 b<^mddXfXU]b, X @ a^-R[PSX 6'Z \P1[^, 'b1lTP, _^ Z`PY]UY {}|' TPR[U]XU, \U`U' - R bU11U_ - - 
]XU ]UaZ^[lZXe ^bRUbabRU]]^' ]UTU[l, R^ [lTc X R R^To]^Y _[U]ZU. \Ub^_^T]PZ^ !Ub`cT]^ RXTUbl _^b^Z R[Pb.X R^ RaUe mZaS1U`X-
\U]bPe ]P_`PR[U] R ab^`^]c ae^TabR R̂ lb`P>b<U]XY T^[^SX1{UaZ^U ?.@. [`U]XiURP X 1.1. _^]X)ZU]Xo bU\_U`P1.c`lb. [U`o_3bX PR-
b^`l{ ]P1_[X, S!{S1P, gb^ _^oR[U]XU P R_U`Rl1U _^T^Q]^S b̂ X_P _^-Qlb[P _`UT[^)ZU]P, [UTo]lbe h|[X`^R _`P1(bXgUaZ\1 d^`\c[P _`U-

_^b^Z ]]XT1.1\^\c' R[PS{,{. PZP/]U\XZ^\ 1{.?. 0Zc[^Rlb\ ^_XaP]Xo ab<^`^abX`l1RPUb T[o 
1.1. ag1.1bPUb _U`Ue^TP.! U[lWo ]U a^S[Pa11blao a bPZX\:1 _^Te^T^\{,_ ^-!U`oSX] gb^ e^bo dPW^R^S^ ||22], aP\ bU({U]Xo R[P_dPZb 

\U`W[^\ a1(^[lZc S`c]bU m]U`SU1'X11UaZX \XS`PfXo R[PSX _`X _`^\U`WP]X!1 X RT^ab^RU`]^ |" . cabP]^R[U] `PQ^bP\S1" 0.0. 0]P]o]P \{U`W[l{e S`c]bPe [{.1. Ql:bl ^Qca[^R[U]P 9Xab^'''"^,P [10], TUYabRXb'U[l}{^ T^[V]P R`b[^RP dPW^-|W721,m.T. |$2]X
Rl]\4 T`cSXe, _U`Ue^T^\ WPZ^]^\U`]^abX R^TP-[UT X WPRXaUbl' ^'1'1'U]1[^bl{a[UT^RPbU[l]^, dXWX'bUab<XU X \UeP]X3\ mb^S^ _U`U]^_

aP ^Qca[^R[U]l! _U`Ue0TP.X\ mddUZb^\ dPW^R^S^ cabP]^R[U]]l1\ bU`\^Z` XabP[[!4-
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7PQ[hfP 16 @Pa_`UTU[U]XU 34. R[P>Z-@S:a. 
@Pa_`U71U[U]XU R[Po(]^abX 14/ R ^Q`PWfPe \U`W[^S^X WPa^[a]]^a1'X 110abX 0R ^Q`PWfU a_cabo 6 \Uaob1UR

0.41acS.}bX]ZP}{^`aZ^S^ 
_ / [-]PgP[l]^U' _`b,b R^WTUYab_ ^ 0.39^bU\_U`Pbc`]^S^b '`P]{XU]1'P]]1.|1.1 a/^ ||, W9.] 18.2 W8-W c37.8 W1. 4 _2.2 31 .5 38.1 W8'2 fa:aRP a_`PRP '(. -2.1 'a)@ ^% 0.48 0.5 3 0.W7-,,b' ^.11 ^.46 0.48 0.53 ^.4'.7 0.5 1 S^T (2)' S^TP ! a_cabo: 3 9 \UaofUR f

(4)11 [Ub a"])' 
0.W5

13579
1 mZa_U`X\U]bPe \U`W[l1U _`^a[^X PZb1.1R]^ _`X R^W-`Pabcb a\[[Xb[P, |\UYabR|4X bU\_U`Pbc`]^S^ S`PTXU]bP' Ua[1,1 Q[XWb<P ̂ Q[Pabl |]XbP_

SbXo [UTo]^Y _`^a;b^Y. (1Pb+Xo 8 bU\_U`Pbc`l| - bUgU]XU "WPZ`l]b^Y'' R 3-5 [Ub ]a _`URlb|hP1^b 0.W Sb _`^-ca[^RXoe aXabU\l1 '?  [lT^]P-
Z^_[U]XU _`^Xae^TXb WPa gUb a^S[Pa^RP]]^ _U`U`Pa_`UTU[U]Xo 1|ae^Tob R^ RaUY [PQ^`P'S^`XX.1  ^T]^Y XWa .SU]^Z XW[X1_l a^QabRU]-
]lbe WP_Pa^R R[PSX (_^`^R^S^.b[lTP) \U`W[^S^ 1[a]^b1^[XabX`^[P b'^[iX]^!b 0 a\ Ql;[`b _`^TU[P] l1 {{b'{[X]T`!,11]U-S`c].SP. [[`X abPfX^-
]P`]^\ bU\_U`Pbc`]^\ aZ1.{U ^bRU`abXo' RabPR[U]l1 ZcTP Z^]bUY]U`lb \1,1S`PfXo a_UfXP[l]lbU a ^Q-R[PSX `U)ZX\U X [lT^]PZ^_[U-
]XU R^ R`U}{U]X. "e^[^T]^Y'' c\U]l1_P}^bao }{lTXab^abl ?U_bSbU`Pbc`P] P a^a1'PR[o[P (ac\\P`]^U abU]ZU R a`UT_R[PS^a^- `PWfP\'{X. 

*2'1 TU`e<P]XU) ^Q`PWfP [!U},1 ^Z^[^ ]P "bUb][^Y'' a bU\bbU`P1'c`]l1Y S`PTXU]bQ^[UU cgPabZ^R Rl{a^Z^Y 'a, '? ' ^b`XfPbU[l]^Y -2.2 
bU\_U`Pbc`^Y a]Xo<PUbao, (_^ab^o]]lbY ]PQ[S^TPUbao R S`c]bU _^ a^abPR[o['SPZX\ ̂ Q`PW^\R  a`UT-1,1 T[X]U) caPTZP `Pab`UaZXRP]XUS`c]bP. !{U\ 0.05 ^Z^[^ 1l:[ Xa_^[lW^RP] acS[X]^Z, Z^b^`l;Y ̂ bQ`b-"?/a_[. 

3^ [lTc bP1(e<U Qlb[P XW\ ^`aZXe _[UYab^fU]^Rl1e ^b[^VU]XY b`UblUY \^`aZ^Y['{XS`PfXo cabP]^R[U]P a^[U`], `P[ao 1 [XbU`P-
bc`1 1 6_5! _`bbR^TXbao [ a[UTc}^b:1XY R_U]Pb[oj^iXY _`X\.{U`' 1 [PSc-
]U ?P`^\P ]P {^ZZPYT^ (0e^baZ^U \^`U) R ]oRW. . dUR|P[U 
1984 S. a^[U]^ab}, RU`e]US^ 'a[^o \^[^T^S0 **[lTP 1 \\ a^abPR[o[P
42.4 [`^\[[[U _`X a^[U]^abX R^Tlb 31 _`^\X[[U. ? ab^`^-T`cS^Y 
]l1, WPa^[U]]lbY [UT _^TRU`SPUbao X]bUS1aXR]^\c WP`Pa_`Ua]U]X}^ lR`U\o aR^US^ ac_{UabR^RP]Xo' gb^ T0ZPWl1RPb^bm Za_U`X\U]bl1 X
]PQ[b^TU]bbo WP\ ]^S^[Ub]X\X \^`aZX\X [lTP\X. 1P[Po R^TP ]P
{b^RU`e]^abX \{]^S^[Ub]US^ \^`aZ^S^ [lTP gPab^ QlbRPUb _`XS^T]P

_Xblo.T[o V*#!,3Za_U`X\U]blb 3"[. 1`_b^RP X US^ a^b`cT]XZ^R 1.1 mZa-T`cSXU 
_^ZPWP[X, k-?gb^ _`X `PQ^bl1 R^WTUYabRbbY Q'''-'*bgXc9]'1'3[l]lbU 

16:(0.6-W.0'?/a\) S`PTXU]b^R bU\_U`Pbc` _U`U`Pa_`UTU[U]'1U R[PSX R
\U`W[l1e _^`^TPe _`^Xae^TXb' ̂ T]PZ^ WPTPgP _`^S]^WP b`UQcUb
^1{U]ZX \XS`PfX{,! R \P[l{e bU\_U`Pbc`]l1e ca[^RXoe S`PTXU]b^R X
Q^[lb[^S^ R`U\U]X R^WTUYabRXo' \4W-WP 0gURXT]l1e bUe]1{gUaZXe
b`cT]^abUY bPZXU aXe _^` ]U !1`^R^TX[Xal.`PQ^blb T^ 

1 aR^Xe mZa_U`X]!1U]bPe \l1 ]U^Qe^TX\^_`cZ^R^TabR^RP[11al 
ablb^ RlbQ^`P ]\'{11]X\P[l]^ R^W\^V]^S^, ]^ bUe]X(1UaZX ]PTU)Z]^S^
_^TTU`)ZP]Xo bU\_U`Pbc`]^S^ S`PTXU].SP R \U`W[l{e S`c]bPe R bU_(bU]XU 

T[XbU[l]^b'^ R`U\U]X. mb^S^ Qlb[P Sba_^[lW^RP]P [[o [.!10T-
WU\]Po [PQ^`Pb.^`b'bob 0\TU`\X]aZ^Y lbU`W[^b]^Y abP]f'{S1, ]Pe^To-
bfUYao ]P S[cQSb]U ]c[URl]e S^T^Rl1e P\_[X.ScT Z^[UQP]`bY bU\S{U- @ha. 35. 1(`X^SU]]^U ab`^U]XU ̂ Q`PWf^RacS[X]b<P R m](a_U`X_{U]',bU_ ^[|^TWU_b]Po `Pbc`l]. [PQ^`Pb^`Xo bU_[^XW^[ofX^]]l{-`PWTU.,]U]P R^WTUYabRXb^ bU\{S]U`Pbc`]^S^ S`PTXU]bP\X abU]ZP[{X 1{P ^baUZX, STU a _^\^11{l}^ S`U}^iUS^ ZPQU[o bU_,!_U- _ _ _ ;1 a[cabo _bUaofUR, 6 6 a_cabo 5 [Ub, 3 a_ca'|''S 11 [ab. 8RU`ec 2.1 - '?:_^TTU`)ZXRPUbao `Pbc`P _^ab^o]]^Y R bUgU]XU ]!{]^SXe _b-Q [Ub. 1(^[U- 1:2
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7PQ[]fP 17 Z^[X!1UabR^ R^Tl1Z^STP W]PgXbU[l]^U bU\_U`Pbc`Pe' 11:}'1'U[l]l1e 
@Pa_`U;1a[Ub'[XU R[P)Z]^abX 14/ X WPa^[U]] \U`W[l]e^a.Sbb |''1R a^ab^o]XX' R[PS^_`^R^TX\^abl ^Q`PWfUa bbcaboS R )<XTZ^1\,1 3 S^1fP[ a^TU`e(Xbao 

9 \UaofUR _^a[U ]P[1P[P mZa_U`!.1\U]bP \X]U_\P[^ aRoWP]Pa  R^TP R ^a]^R]^\ \PZaX\P[l]Po' P S`c]b^R 
S`c]bP.gPabl}^ `P[l]^Y 

('PZ eX\{XgUaZXY)ZXTZ^S^ XWRUab]^' !1TUP[l]^S^ T[o `PabR^`P 
|f'% 4|.5 4W.5 19.1 WW.1 42.5 a^^b]^1_U]XU\:Rl]`P)ZPUbao 41.2 41.6 [}^Q^S Ẑ ̂ \_^]U]bP 39.5 1|^bU]fXP[ 
0,,5 |^ 0.48 0.-50 0.16 0.61 0.49 (,).49^.W1 0.41

_ + !7 1_ S,+ @c(b,0)[1 = ` `"(S) *""1 '! 2 1

bU``Pal1 RQ[XWX _^a. 0\TU`\P. 1 Z^]b`^[l]l]e ^Q`PWfPe RXW b(PV- ^QjU\, | Z^\_^]U]bP _^ab^o]]Po,c(b,0) \^[o`]l{Y STU - `0 - - aU`Xbb( \{ T^Y 40 jb 447^, WPa^[U]]^ab| = ^Z^[^ 0^Y' $ 40a/^' :WPa^- @ 0, h Z^mddXfXU]b7 X = _`X bU\_U`Pbc`U -+ TPR[U]X[ - `PabR^`U [U]]^abl 0'57^) Qlb[^ XWc.b9]^ = _^ R[P>Z]^_ S \^[o`-_^ab^o]]Po, `Pa_`UTU[U]XU ! SPW^RPo T[X]U ae<X\PU\^abX' !.1W^bU`\XgUaZ^Y - - abX X WPa^[U]]^abX' P bPZ)ZU Z`1,1^SU]]^U ab`^U]XU. Z^]fU]b`PfXo 1(^\_^]U]bP.]Po 
@UWc[lbPbl! ̂ _`UTU[U]Xo R[Pe(]^abX X WPa^[U]]^abX a_ca1.o Z`XabP[[|{WP]1XXbU\_U`Pbc`l1 ? ab^`^]l1, _^]X>ZU]XU T`cS^Y - 6 \UaofUR _^a[U ]PgP[P mZaSbU`X\U]bP _`XRUTU]lb R bPQ[. 16. 1X- \^[o`]^Y R \U`W[^\ S`c]bU _`^_^`1{X^]P[l]^ R^Tl1 f^[U `PabR^_

WcP[l]^ R Xa_l]bP]]lbe ^Q`PW;1Pe Qlb[^ WP\Ub]^ ]UZ^b^`^U _`X`^Tl1:RUiUabR X ]U WPRXaXb̂ b Xe eX\XgUaZ^Y cRU[X- @U]]lbe ([U]XU [lTXab^abX WPa 1{Ub 1_[X`^R RQ[XWX "e^[^T]^S^'' Z`Po ^Q`PW-
07 0*'![";,= (`Xa. 35). f^R SbWc.19]XU [P[l]UYb_UU R[P)Z]^abX X`Pa_`UTU[U]Xo 

_[^'!']^abX Qlb[^ Rlb_^[]U]^ gU`UW 1 S^T, _^ab^o]]Po.1 S^T X Z`X^aZ^_XgUaZPo 5 \Ua'{]{UR, STU 0*' 3 S^TP - 
X 9 \UaofUR X 5 [Ub R_^a[U a^[UY ]PgP[P _U`U]^a mZa{1U`X\U]bP( `Sba. ^a\^bX'bUaZXY |{^aZ^[lZc 34, 35 X TXddcWX^]]lbY 
bPQ[. 17). YW ({:.^ _`UTabPR[U]]l{e \PbU`XP[0!] eX\XgUaZXea[UTcUb, _`^_^`fX^]P[U] WP\Ub]^S^ },1U`W[^\ S`c]bU, ^gURXT]^, `PW]^abX 
_U`U`Pa_`UTU[U]Xo R[P)Z]^abX R]U Rl1`P)ZU]P _`^Xae^TXb, \^>ZUb Qlbbl a^[X ^T]PZ^ _^bU]fXP[^R, b^ RU[XgX]P _^b^ZP Z`X^SU]]^U
ab`^U]XU ]U ^abPUbao _^ab^o]]l]\. R{.{TU:

}4aa[UT^RP]Xo 1.\4. 9cRX[X]lS\ ]P1_Xe ^Q`PWf^R a _^\0ilS^ 7'1[ S2),/a@(.[c|[ S', Z[`(f)_ - = )] - f, `(f ^_bXgUaZ^Y \XZ`^aZ^_XX 1{b^ _^ZPWP[X' ac|fUabR^RPR1_UU ^_l]-T^ 
bP ^T]^`^T]^U \XZ`^ab`^U]XU acS[X]ZP W]PgXbU[l]^ XW\U]X'!]0al, ( * _U`U]^aP.STU Z^mddXfXU]b 
1]`X!1U\ ]PXQ^[l;_XU XW\U]U]Xo WPdXZaX`^RP]l] R WPa^[U]]^\ ^Q- ^T]P a^[l' ]P_`X\U`'b^[lZ^ gb^ |[`UT_^[^>ZX\' `PabR^`U]P 

Da]^R]lbU XW\U]U]Xo `PWfU. _`^Xae^Tob R ̂ Q[PabX, _`X[USP+^b]1UY bU\_U`P-X 7(1) X b(2) 1{P?1. 1^STP' gb^ - `PR]^RUa]l1U cgXbl1RPo, Z "bU_[^\c'' Z`P}^ ̂ Q`PWfP. [1U`Uab`^YZP Z`X^SU]'^Y (1) X_`X a^[X R ̂ QjU\Pe bc`l1' ]PYTU\ Z^]]{U]b`Pf'1|4 `PabR^`P "''*`''"*-abc`l] Rl1`PWX[Pal R 1_[X`^R T^`PiXRP]XX [lTP, ]1P`P[[U[l]l]e 7(.2):
_^b^Zc bU_[P' X \^|f]^abX [^To]l]e c\U]l1_U]XX RZ[b^.bU];[b?, _U`-
_U]TXZc[o`S1l1e b' 7. _^b^Zc bU_[P. !PQ[b^TPUbao -7,^_`UTU[U]];1o -bc_^`o- !: Z`X^SU]]^Y T^({U}!]^abl \XZ`^bUZabc`l1: ''',=j;'\XZ`^111[X_ 0*,cb^[1fU]XU 

X Xe WPa b{Ub `^R `PW`U)ZU]XU Z^[X!1UabRP Q^[UU: S^]-c\U]lh1U]Xo 
ZXe \Xb(`^111[X`^R' gb^ R mb^\]P _^b^ZQ cTUb [^ZP[l]^U _U`U`Pa_`UTU"fU_ ?^^bRUbabRU]]^, cZPWlbRPUb `PRU] TXddcWX^]]lbY 
]!1U R[PSX. 14W\U]U]Xo \XZ`^ab`^U]Xo R ̂ Q[PabX "e^[^T]^S^,' a[cgPU:Z`Po
_`PZbXgUaZX ]U ]PQ[b^TPUbao, gb^ aRoWP]^' _^-RXTX\^\c, a Q^[UU S]
]XWZ^Y bU\_U`Pbc`^Y b^-|'\X R03\^>Z]^abX 1.|U`UTRX)ZU-c\U]l1_U]XU\ _7' |_ , =*b<1b'|,|.-|' |(' ]Xo R[PSX. ' 0*` 0*, 

)[' 1^_`^a _U`U]^aP a^[UY R \U`W[l1e _0`^TPe X\UU1.RPV]^U bU^-
X _`PZbX\{UaZ^U `UbXgUa!(^U W]PgU]XU ab`^b.1bU[lab.RP [' T[o ]P 0`b<- 7 272 "|{, 0.01 =W]PgU]XU 0*` ^fU]ZX , = |[`X]X\Po ,, = T[o 

bX!bUaZ^\'{ _^QU`U>ZlU X !PXQ^[UU T`cSXe Q[PS^Sb`Xob]lbU`Pb:b^]Pe' 41W]<@..268 _^[cgX\ = '1(' g, = \XS`PfXX ca[^RXo T[o a^[UY R \U`W[l{e S`c]bPe P]P[XW_^T bU`\^TX]P\XgUaZXY TaS}abRXU\ 1PZX\ ^Q`PW^\,_ ̀ XQ[nZU]]lbY 
S`PTXU]bP'1'U\_U`Pbc`l1 a^WTP}^bao' RU`^ob]^, _`X Z^]_Rl1a^{(!1e e^bo ^b`X_ b1^ZPWlbRPUb, R _`X]fX_U R^W\^e<U], gb^ bPZ^Y _`^fUaa 

\92 7' {XlbU]Z^R 0.!. 193



abP]'SP (_`^R^TX\^abl) [ \^e<Ub TXddcWXX X\Ubl ^gU]l \P[U]l- \U`W[^\ S`c]bU _`^Xae^TXbb 1U`U]^aR [PSX _^T ]1a]]^\ TU|{abR1'{U\'1
Zc1^ RU[XgX]c. 3b^ ̂ Qca[^R[U]^ [X]UY]^Y WPRXaX\^abl1^ ̂ .S Z^]- aX[. 1[Xo]XU WPa^[U]]^abX_ ^`^T ]P RU[XgX]c _^-^a\,1^bXgUaZXe 

bU\_U`Pbc`l{ WP\U`WP]Xo fU]b`PfXX X [^SP`Xd\X]UaZ^Y eX\X- R[PSX ]^aX[^ a[^>b<]lbY eP`PZbU`. 1lb[^ bPZ)ZU,- 1'^ZP cabP]^R[U]^ 
gUaZ^S _̂ ̂ bU]1{XP[P. 1\UabU a bU\ R a\UaX a^[UY, W]PgXbU[l]^ _^- b<^b^`^Y aciUabRcUb Z`XbX!|UaZPo WPa^[U]]^abl, _`X \,1XS`P-g.S^ 
]X)ZP}^iXe bU\_U`P"c`c WP\U`WP]XoR  ac\\U bPZ^Y \XS`PfXX \^- 1][PSX R \U`W[l1e S`c]bPe \PZaX\P[l]P.1([]o 
)ZUb X ]U Qlbbl XW-WP]U Q^[l111Xe XW\U]U]`bY R Z^]|{U]b`PfXoe ^b- 1 _^.[RPe ]P _`^bo>ZU]XX [|U`X^TP _`^Xae^Toba ciUab_WX\]US0 

Z^\_^]U]b TU[l]l1e 1,1, a^^bRUbabRU]]^' ]UQ^[lhbXe XWlbU]U]bbb]| _^- XW\U]U]Xo a^a'SPRPX  a^TU`e<P]Xo a^[UY RU}{]l]U [87,`PabR^`Xh1l1e 
bU]]{XP[P. 3b^ QcTUb WPRXaUbl ̂ b bU\_U`Pbc`l! 1{ 11`^R^T],{_,1^abX. RU`e]US^a [^o _^gRl] ^Qlbg]lb S`PTXU]bl] bU\_U`P-137,2141. ]{[o 

DQ`PbX\ao Z mZa_U`Xh1U]bP[l]l]\.,S (P-Yaa[UT^RP]Xo 'S1''` TP]]l|\. R 10'?/\ X Q^[UU, b]^mb'^\c,] Pb1`b.{\U`, [[.?. [1P]bT] X 1'0. T^ 
mb^Y 11Pab]^abX, ^Q[PabX ]Uh1]^S^gXa[U]]l1. R R mbX XW\U]U]Xo R^ h1]^S^\{ ZPZ W;11{|{UR `PQ^bPe `Paa_,1Pb`XRP[^b `UWc[lbP'S
Y.\:1. @.11. Yc`_bP]P|434) [U`QU]UR^Y ^fU]U]l1 R^W\^>Z]^-|120]X a^[UY R _'{U`W[^\ a[^U _^T R[Xo]1.1U\ S`PT1{U]1'P bU\_U`P*TR].{)(U]Xo 
abX \XS`PfXX X^]^R R \U`W[l1e _^`^TPe. @.|1.\ 4c`\P] ^b\U({PUb, 1.1. 9ab`^c\^Rl]]c1 1] Qlb[X _`^RUTUS1l1 mZa_U`X\U]bl]1'c`l]' [27 
]b^ mddUZb R[Xo]Xo bU\_U`Pbc`]^S^ S`PTXU]bP ]P \XS`PfX}^ l,bXS`P11Xbb a^[UY R \U`W[l1e S`c]bPe _^T S`PTXU]bP_^ TUYab'RXU\ 
X^]P ]Pb`11o ]UW]PgXbU[U]. [{`Sb mb^\ ]U ^b\U!1P[^al X _U`U`Pa- 'Sa}.{_U`Pbc`lb,. X |4\ XWcgP.]1Xal a\UaX S`c]b^R bbUagP]^S^ [USZ^acS-
_`UTU[U]Xo R[PSX. 1 P]P[^SXg]l1e ^_l1bPe 1.||. @^\P]^RP a^abPRP, XW Z^b^`l{e S^b^RX[Xal ^Q`PWflb [305] [!{]Xab^S^ c T[X]^Y

1

bPZ'(U ]U ^b\UgP[^al XW\U]U]Xo ]PgP[l]^Y R[P>Z]^abX. 8.|[. @^- mddUZb _U-110 \\ X 40 \\. 1'1. Dab`^c\^R _^[cgX[ TXP\Ub`^\ 
]\P]^Rl{\ _^ZPWP]^ ]P[XgXU \XS`PfXX \P?1 a^-X bU}'{_U`Pbc`1,!, _U`U]^aP T[o R[PSX R ab^`^]c _^]11)<U]Xo P `PabR^`^R `U]^aP 

?P?1,, _`XgU\ aZ^`^abl \XS`PfXX X^]^R \P., _ ^b<PWlbRPUbao WPRXao- aR^Xe mZa_U-[;:Y R ab^`^]c Xe _^Rb,]{1bU]Xo, _`XgU\, _^ TP]]l]}1 
^b 11^a[UT]XY iUY a^S[PacUbaoa  `! `PabR^`P. R _'{U`W[l1egb^ _U`U`Pa_`UTU[U]XU a^[UY `UWc[lbPb TP]]l1\X `|S]c1U]b^R' cbRU`)ZTPUb' 

1XWcgU]Xo \XS`PfXX X^]^R .b), .1U]b1 Sb`X _^ab^o]]^Y ̂ b`Xb1PbU[l]^Y bUl{_U- (]7 (96 R bP[l{e g)' |1`XS`c]bPe _`^b,]ae^TXb Qlbab`UU TP>ZU 
1.0. !UgPURP X 3.1. |{P] `Pbc`U 1.|1. @^\P- !1 R[PSX) X X^]^R _`^-|251].[{`^RUTU]]lbU \1P[l{e Xae^T]l1e R[PS^a^TU`)|(P]Xoe_ U`U]^a 

({b^ ]^Rl{\ Xaa[UT^RP]Xo _^ZPWP[X' [305] R a[cgPU m[U1{b`^abPbX- bUb\{_U`Pbc`lb. ?[UTcUb ^1'\UbXbl'Xae^TX[ R ab^`^]c _^]X)ZU]Xo 
gUaZ^Y PTa^`QfXX _^TRX>Z]^abl X^]^R !bb^ Q[XWZPZ  _^TR1,1e(]^-03? a^[X 70a/^ bU\[U`Pbc`P WP\U`WP]Xô ZPWl1-_`X Z^]fU]b`P1{XX 
abX X^]^R R aR^Q^T]^\ 1 aRoWXa  mbX\ ZP!1UabRU]]^ ]P- "bUbb[^\'' ^Q`PWb1PR;!U'Sao bU\b{U`Pbc`U ̂ _l1bP ]P Z^]fU `PabR^`U. Q[SbWZ^YZ  
Q[b^TPU\c:^ WPRXaX\^abl XW\U]U]Xo aZ^`^abX\ XS`PfXX a (__5 ]PTUo(-P R ^_l]b^R R^W\^)<]^ 'a)' `0ab^\ T[XbU[l1{l]e ca[^RXoe `UTZa) 

\^>Z]^ Qlb[^ Qlb, _^ _,{]U]X}^ mb^S^ PRb^`P,a RoWPbla  `! ]()U |[^mb^\c 1.1. Dab-bU`\^abPbX`^RP]XU. ^_l1b^R cRU[XgU- `UWc[lbPbl] 
!bXa[P ]XUhb ^Q_1US^ X^]^R R ]UWP\U`Wb_UY _[U]ZU _^`^R^S0 1(`^_bU\^Scb Qb,bbl _`X]obl1 [X1hl a mb11\X ̂ S^R^`ZP\X. `Pa_ }]()c\^RP 

bR^`P. [[4]lb\:b aR^YabRP\X ̂ Q[PTPUb 1]P _^|]U`e]^a1.X ZRP`fP b0S^' ^b<^[^1  ^gU]l/]3? WPTPRPU\l;Y bU\_U`Pbc`]lbY S`PTXU]b '?/a\ 
R {fU[^g]^WU\U[l]l1e h1UbP[[^R. 3bX X^]lb `Pa1'R^`Pe PTa^`QX`c- }]!'a^Z.
}^bao a_U{{Xdb.b]UaZbb (R^W\^>Z]^ eX\XgUaZ^U bWWPSb\^T1UYabRXU) X 11^`^TPeR ^W\^)Z_1Pb<X\ \,{XS`PfXo R \U`W[l{e ^Q`PW^\, a^[UY 
b1`PZbXgUaZX ]U ^Q[PTP!^b_ ^TRX>Z]^ab1,}^ 1 {^mb0\,!c] Ua\^b- ]P, b'`UQcb^baoR Ual\P VUabZXU [305 ]. ]^ UU R^W]XZ]^RU]b,bo T[o ca[^R1'{o -

(1Xa[P ]P ^QiUS^ X^]0R `o a Xe cRU[X1{U]XU Rl]a^ZPo X[X WP-S`PTXU]bl1 bU\_U`Pbc` T^[o WPa^[U]]^abl X Q^[lb_XU `^ab^\ ̀ ! cgP_
abX'1 R S1U`U]^aU a^[UY \^VUb ]U XW\U]oblao' ?[UTcUb 0b_,1UbXbl' a^[U]]^abX. \]^S^[Ub]U\U`W[l1eYUo<Tc bU\, Xaa[UT^RP]XY T[o 
gb^ 1.[[. . @^\P]^Rlbhb WPTPRP[Xal Z^]1{U]b`;11{],1].{ ^Z^.bb ]̂  S mZR/[, b^[i RP)<]l1\ ZPZ ^Qjoa]U]Xom'S^bm ddUb<b ̂ ZPWl1RPUbao T[o 
gb^ mZRXRP[U]b]^ RU[XgX]U WPa^[U]]^abX34|^, !!`X!{U\ R }{P!bP[l- \U`W[lbe\U`W[b,1e WPa^[U]]l1e _^`^T X TX]P\!{ZX d^`\X`^bWP]1{o 
]lbY \^\U]b ^bbl|bP S`PTXU]b 'S0[_{' .SPab]^ab1,1' Z^]b{U]b`PfXX Qlb[ ^gU!|l RU[XZ. 1 _`X bPZ X cab`^Yab-cab`^YabRPd c]TP\U]'S^R. 

1{b^ @.Y. \4c`\P]^\ Qlb[^ b<^mddXfSbU]blb SWa a^[UY XWaRPY R^_`^a_ `^]XZ]^RU]Xo cabP]^R[U]^, Qc`^^_caZ]l{e R^W]XZPUb TXddc-
. WXXa ^[UY a^abPR[o}^b .;U`W[^Y 2*R 10-7 a\2/a. 1 US^ ̂ Sbl;b^R(Z ab{RP>b<X]},]b^[i11 R WP[XRPU\lbb? \U>b<Tc aRPUY X abU]ZP]\'1X ca[^RXoe 

a^>1{P[U]Xb^, R _cQ[XZP111,11{ ]U a^^Qbb1PUbao ̂ Z^]fU]b`PfXoe, Z^b^- WPa^[U_^_11aP]^ ^bacba'SRXU 1D'{. 3U[[X X 0.!. 9`ZX]l;\ `Pa'SR^`. 
Qb'b[X, RU`^ob]^, RU[XZX) _U`U]^a a^[UY abP]^RXbao |:_'{ `lbU W:]\Ub]l1\ Qc`^^_caZ-RQ[bXWXa RPX, ̂ _ch(U]]^Y ab`^XbU[l]^S^ ̀PabR^`P 

\]^S^ \Uao1{UR a_cabo ]b^a[U ]PgP[P mZaS1U`!{\U]bP. 3Za_U`bb\U]bl1 ]lb_f a_^a^Q^\R  WPa^[U]]lbS} \U`W[lbY S`c]b.
}D.[|' /1UQUTU]Z^, 1.!. 1`b_^RP X RR Z^b^`l]e _`XR^TX[Xal R _^TWU_f]^Y [PQ^-T`cSXe' 0Rb^`^hb bb`^RUTU]l] Qlb[X mZa_U`X\U]bl1 
a^S|`XZ^a]^]]U]XU WPa^[U]]l1U (`PabR^`P\X ^Q`PWflb ]0']-0.4 1lb[ XaS1^[lW^RP]0\TU`\X]aZ^Y lbU`W[^b]^Ya bP]fXX. `Pb^`1'1X -? \P?1) a^ [l]{^\ _`X bU_,1_U`Pbc`U X _^ZPWP[X, hb^`aZ^Y gb^ R WPa^- _^a. 0\TU`-RQ[bbWX a^R`U\U]]lbY acS[`b]^Z, ^b^Q`P]]lbY -1 -15 
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\P. _`UTRP`XbU[l]^ ^] Ql{[ ^QUaa^[U], Rlbac111U], X WP-`PW\^[^b 
\U1_P] a TXabX[[X`^RP]]^Y R^T^Y a !! T1^QPR[U]XU\ \^`aZ^Y a^[X R
Z^[XgUabRU, ̂ QUa_U.bXb;P}^iX\ WPa^[U]XU ̂ Q`PWfP ]P0.5a/^ X R[P)Z-
]^ab{) ̂ Z^[^ 40?^.|4W ]US^ Qlb[X _`XS^b^R[U]lb 1 0.5f{4[X]T`l! TXP\Ub-

30 \\ X T'100 \ X WP\^`^eU]l! `^\ T[X]^Y {]`X bU\_U`Pbc`U ^Z^[^ Ŵ
(RaUab^`^]]UU "a ^e[P)ZTU]XU ^-]0 ^Q`PWf^R). ,,.'''",', ![o 

_-^[lW^RP[Pal ".-\^`aZPo a^[l' _^[cgU]]Po Rl1S{P`XRP]XU\ 1 R^Tl1 ^.W
1(P`aZ^S^ \^`o. 1 ^_`^\U`W P]Xo 6lb[P!''c.'""' `UWc[lbPbU \U[Z^- ^
1_[X`^RPo Z`X^SU]]Po bUZabc`P a eP^bXg]l1\ a0`Pa_^[^>ZU]XU\
1_[X`^R 10 \\ T[X]^Y X b^[iX]^Y T^ 1 \\. 0Q`PWfl] T^ RabPR[o-
[Xal R abU]Zc, ^bTU[oR11]c}^ ZP\U`c a _^ab^o]]^Y bU\_U`Pbc`^Y
^Z^[^ ^b ZP\U`l} a bU\_U`Pbc`^Y -2.2'a ^Z^[^ _`^XWR^-'a. -2.] |1351Z^]b`^[l fX[ao R[Pe<]^abX X WPa^[U]]^abX `Pa_`UTU[U]b,1o R ̂ Q- ^Q`PWfP,a \[[X]P Z^b^`lbU Qlb[X 1`P3fPe' ^T]^`^T]^. `Pa_`UTU[U]l! T^abPb^g]^ ?bbc-
abo 4 S^TP X 6 \UaofUR _^a[U ]PgP[P mZa_U`Xh1U]bP 1^Q`PWflb Qlb[X 1 ----+- 2 3--{- --*- XWcgU]l] X _^[cgU]^ R[Pe<]^abX X `Pa_`UTU[U]XU WPa^[U]]^abX,

@_a.3 6. @Pa_`UTU[U]XU _`UTabPR[U]]^U WPa^[U]]^abX R ̂ Q`PWfU\ ̂ `aZ^S^a cS[X|!ZP _`X]P 36. ?Pb<X\ ^Q`PW^_a, ]U WPdXZaX`^RP]^ `Xa. md-
R`U\'bU]X R^WTUYabRXo b10ab^o]]^S^ bU\_U`Pbc`]^S^ S`PTXU]bP]P_`PR[U]]^Y `PW]^\ \XS`PfX', dUZbP WPa^[U]]^abX R`'"_`UTU[U]XU ([URlbY _ Z`PY ^Q`PWfP "' _`PRlbY Z`PY 2.1 "a)^Q`PWfPe abP[^ -2.2'?, R a`PR]U]XX a ]PgP[l]l!\ ]U^T]^`^T]l]\. _Z^]b`^[l]lb;? _a_ca.'_o / _ ^Q`PWUb1; 2 \Uaob1UR; 6 3 aSbcabo4  Sa;TP1l[[X _`^RUTU]l1 X mZa_U`X\U]bl1 _^ \XS`PfYX a^[UY _`X bb^-.?). ab^o]]^Y bU\_U`Pbc`U (-3 D]X QlS[X ]]^TS^b^R[U]l[ ]P 0\-

abP]fXX TU`\X]aZ^Y |!.?. |{Ub`ceX]lb\ X _`^T^[)ZU]l! PR.1.0`^\.
|[`XR^TX[Xal R a^]1`XZ^a]^RU]XU ^Q`PW:|P_ .{^`aZ^S^ TRP acS[X]ZP

*2 _`X bU\_U`Pbc`U * ]UWPa^[U]]l;Y "a X a WPa^.]1U]]^abln 0.57^
(Xa_^[lW^RP[Pal 0.6\^`aZPo a^[l). lg DQ`PWb1l; XW^[X`^RP[Xal 0b R]U1_-

,{]UY a`UTlb. ]̂
|1`X bPZ^\ ]U^T]^`^T]^\ ]PgP[l]^\ `UWZ^ WP- :a `PaS1`UTU[U]XX 0.4Ta^[U]]^abX (S`PTXU]b Q^[UU ^0.|a/^|a\) R acS[X]ZU _`^Xae^T}1b UU

\]^S^[Ub]UU ^_U`U`Pa_`UTU[U]XU (`Xa. 37). ^
1lb.bXa[U]]lbY ]P 8 ^.:^a]^RP]XX^mbXe b<^mddXfXU]b TP]]l1e TXd-

a^abPR[oUb ̂ Z^[^ ' 2 10-1 dcWXX a\:/a. ?[UT',^"!','', WPa^[U]-
]^abl R \U`W[l1e b^[iPe _`X ^Qlbb]l1e bU\_U`Pbc`]l1e ca[^RXoe
\^e<]^ agXbPbl [X_]l RU[X.bX]^`], ca[^R]^ Z^b^`Po 13579cab^Y]XR^Y 
_`X S`PTXU]b^R bU\_U`Pbc`l1 cRU[XgU]XX X WPa^[U]]^abX XW\U]o- a\[[X]P, 
Ubao. 3bX\ \^)Z]^ ^Qjoa]bbbl a S[cQX]^Y WPa^[U]]^_cRU]1XgU]XU @_a. 37. \:1XS`Pb1Xo \^`aZXe a^[UY R acS[b{]ZU |1`|4 bU\_U`Pb.c`U abX R^ \]^SXe '?\U`W[l1e -3 b^[i (`Xa. 33) X `PW`UWPe _`PZbX!bUaZ^U _ / WPTP]]^U] P(1P"fl]^U WPa^[U]]^abX;2 US[ca.b'o 7 lbUaoS1UbW:`Pa_`UTU[U]XU - ^bacbabRXU R \U`W[lbe WPa^[U]]l{e _^`^TPe RU[XgX] WPa^[U]Xo Q^- .] a_cabo 1 1 .SbUb mZaSSU`1,1\U]bP- [UU 2a/^. 1U \^o<Ub Ql;bl XaZ[Z;gU]^ aciUabR^RP]XU _U`U]^aP a^_
[UY _`X ]UQ^[lb_Xe S`PTXU]bPe WPa^[U]]^abX 1{ bU\|bU`Pbc`l1, ]^
W]P!bXbU[l]^\ R`U\U]X R^WTUYabRX'{, aciUabRc1^1fUS^ R \U`W[l1e /[.']1{bU[l]^\c W]PgU]X}^, {]`^R^TX[^al R bUgU]XU [Ub; _`XTRce ( b^[iPe. a^e<P[U]X1^' mb R̂ l]e^TXb WP1 !`UTU[lb R^W\^[<]^abUY m'S^\ aTRXSP a^abPRX[P 1 a_f, R TUd^`\PfXo P W^]Ua TRXSP ]PQ[S^T1P-
_`o_b^Y mZa_U`b{\U]bP[l]^Y _`^RU`ZX. [Pal ]UW]P1{XbU[l]Po Z^]fU]b`PfXo [UTo]l1e 1_[X`^R, WPdSbZabb`^-

Yaa[UT^RP]XU \XS`P|{XX R[PSX R \]^S^[Ub]US^ aTRX- RP]1,] ca[^|]Xoe [1!1a[U WP\Ub]l1U X3},1U]U]Xo \XZ`^ab`^U]Xo, R b^\ `^ab ̀ PW-SP S{`X S1`X[^)ZU]XX ]P_`oe<U]Xo, a^^bRU'1'abRc!^iUS^ !!`UTU[l]^- \1U`^R [UTo]l1e _`^a[^UR R W^]Ua TRXSP.
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38 _`UTabPR[U] eP`PZbU`]lbY aZRPVX]l]' bb`^Qc`U]Sb^Y(`Sb^SUS[- `PW`UW `;;ba. [U^[^SX?[^Y' a/a; ^/^D_XaP[bXU | ||, _^a. 0\TU`\P a^b`cT]XZP\X bWQ;bbbWbf \U`W[^b]^Y .bUaZXY abP]fXX.R^U "'c \ S`c]b^R
@Pa_`UTU;bU]XU ab`^U]XU WPa^[U]]^abX] U`PR]^\U`]^ (`Xa. 33), UU W]P_`PW`UW 0.W0 .6 20 40

{!a]XU XW\U]oUbao ̂ b 0 1 X Q^[UU_ `^fU]b^R ]P S[cQX]U T^ & \. [{^..|[Ua^Za  RZ[b^- |1< Rab`U({P}^bao Z^[UQP]Xo WPa^[U]]^abX ]P 0'2*0.W0j ]! R _`U_.-' `PW`UWc ] .gU]Xo\X S`PRXo !
!. aP]b11\ab`^R ! | h^ S[cQX]U. 3b^ bX_Xg]Po TUaobZ^R ZP`bX]P|}U[Pe 

?cS[X]^Z 1DS^`ab<^S^ _^[c^ab`^RP, 9\P[P X T.11o `PW`UW^R T`c|-Xe `PY^]^R.1.0 /:#aU`lbY Qlb _U`U`Pa_`UTU[U]XU !'a[X a^[UY _`^Xae^TX[^ PZbXR]^, WPa^-
X[X Z^]fU]'S`PfXo (^b]^aXbU[l]^). _^`^R^S^ "[U]]^abl ?cS[X::^Z `PabR^`P a

* 1.5 ,{ achb\P`]^b} R[P)Z]^abX, b.U. "a^[U]^abl'' RZ[b^!]U]Xo\X WP1|_!Sc _^ aURU`^P\U*- 2
b'`PR!.1o bU`\X]^[^SXX) Qlb[P Qlb !P aP\^\ 1:hZP]aZ^Y \ `PR]^hbU`]^Y. TU[U,

a bU\_U`Pbc`^Y Z^]fU]b`PfXo R ]UWP-`PR]^RUa]Po `PR]^\U`]P 
{ \1U`W1_U\ _^`^R^\ 11`X mb^\R ^W\^e(]P \XS`PfXo a^[UY,`PabR^`U. ?cS[X]^Z aU-

] aRoWP]]Po a bU\bbU`Pbc`^Y _^ S[cQX]U. 1^[UU RU`^ob]^2a ]Uoabb^Y `PW[Xg]^Y `lbY, 
4.0 a;Q`Pb]^U a[^Xab^ablb^ X^]^R R},1UabUa  \XS`X`c}^h1UY _^T TRX>ZU]XU TUYabRXU\

{1[PabXg]^- 1|]\_U`Pbc`]^S^ S`PTXU]bP R[PS^Y. ]Pb<, _`X Rl1a^Z^\ bU\_U`P-
\U`W[lbY 1'.c`]^\ S`PTXU]bU R ^{]l1bPe 1.[[. @^\P]^RP (^b R 1 '?/a\ T^-20 \ 1bU-XW\U]U]Xo Z^]1{U]b`P11Xbb a^[UY _`^Xae^TX[X _`X\U`]^ -2'a) 

\Uao1{.|}UW 
@Xa. 38. [1`X_bU` @{PQ[b^TU]Xo WPa^'{U]]^a1'X 1{).0. 1U[[X X a S._cQX]^Y (aZR. WP WPa^-cRU[{1!1U]Xo 3 b{ R !'1^a. 0\_ T`. [60] `Pa_`UTU[U]1,1U\ 

R l{^`aZXe ^b[^>ZU]bboe)TU`\P R ^a]^RP]XX aRPY]l:e _^ZPWl]RP!^b, "]1a]]^abX ^T]P-dc]TP\U]b^R 
[,;.^, ]P`c1_U]Xo gb^ 3Pa^[U]]^abb1 _^ S[cQSb]U' Rlb-`Pa_`UTU[U]{{o 
W!]P]]l]U _^S`c>ZU]XU_f aRPY R RU11]^\U`W[lbY S`c]b' _`PZbX!bUaZX

14aa[UT^RP]Xo b116 R._. @^\P]^RP }1U R^aabP]PR[1,1RP1^bao _^ZPW?[X' b1`X bU\_U`Pbc`Pe 1"( _`X \U`W[^Y b^[iX X_^ab^o]-[305] 
-?, ]0Y * ^b`X1{PbU[l]^1,] bU\_U`Pbc`U S|' )!(U. 1 b^ >b<U R`U\o mZaS|U`X!c|U]blb1 !.[{. 15 acbfUabRc}^iUY [aQUTU]Z X̂  15]R-3.5 T`. [2 

_^TWU\]^Y [PQ^`Pb^`XX 11^1(PWP[X, }}4]abXbcbP gb^ ]P[||{1bXU \U`W[^b^RUTU]Xo Z^]bPb<bP _`Ua]^S^ [lTP a WPa^[U]]^YR S. oZc.SaZU,
XW\U]U]XU Z^]1{U]b`PfXX lSa`W[^S? X^]^R \^)ZUb _^`^T^Y_ `XR^TXb Ql;bl Z _U`U`Pa_`UTU[U]X}^ S`c]b^R^Y R[P-WP\UgU]^ b^[lZ^ gU_

8-10 \UaofUR. S|{ 3b^ ̂ Qjoa]oU1'ao WP agUb ]P ]UU bU]\'1, gb^ 0a\^bXgUaZXe X]bU]aXR]^abl`UW _`X aX[' P bU\_U`Pbc- TUYabRXo TP}b]^Y 
R \U`W[0Y ]]]1PS^_U`U]^aP _^`^TU _^`^Rl1Y X]\,!UUb WPRXaXb̂ b abU_U1{XW Pa^[U]Xo. `U ^_`UTU[U]]c}^, [X_]U WP-`PabR^` [UYabRXbU[l]^, 

RXao_1c!^ ̂ b WPa^[U]]0abX {]!U]]Po Z^]fU]'1'`P{{X}^. a^[UY e(XTZPo _[U]ZP |1`X ]P ,-1lTc _U`U\UiPblao R ab^-_^Rlbb|bU]]^Y WPa^_ T^[)Z]P 
[bPabl [U]]^abX [lTP _U`Ue^TXb R R^Tc, Z^]fU]b`PfXX 1,{ {,1^]^R. 1^ RaUe \PZaX-^Q`PWb1Pe Z^]{1U].S`P- ]]0]c cRU[h(bU]Xo `PR]^RUa]Po 

1{Xo a^e`P]oUbao. }'1P[l]^U 3P\Ub]lbU XW_'{U]U]Xo W]P(|U]XU RU[XgX]l{ Z^]1{U].S`PfXX ]1^b^ZP R[PS1{ ]PQ[S^TP[^al RQ[XWXR \U`W[l{e
_^`0TPe \^Scb _`^Xae^TXbl Z'^lbbPZbP _`X _^ab^o]Sb^}:1 a _`Ua]l1\ [lT^\, RS[cQl bU\b]U`Pbc`U ^Q`PWfP _`^Xae^Tb1[^X e1,! RU[X!{X-

7-10 8 ]Pe Z^mddXfXU]bP _^`oTZP R aRoW|1a  10 c\U]l1_U]XU ^a\^bXgUaZ^S_̂  ̂1.U]_TXddcWXX a_b2/a a[cabo `UWZX\ c\U]l|hU]XU\ |434] 
S^Tl1' _^ |f.1P[P. {4'1. 1^YZ^ 3PRXaX_f^abl TP]]l]\ \XS`P1{X^]]^S^ _^b^ZP ̂ b WPa^[U]]^abX] ̂ aX-a^[UY R \U`W[l1e[36!, TXddcWb,1o 
S`c]bPe b1`^Xae^fXb a^ aZ^`^abl}^ ̂ Z^[^|  a\ (R WP1 0 a[^oe T]UY -

'1'PQ[hb1P 2-3 alb). {{b^ ?.1. }e^R 18b1`X ^balb_ZU [348] a[^o\X R 30 a\cabP]^R{1[, 
X _^a[^Y]^\ WPa^[U]!1'1 acS[X]ZP \P?1 _`X _^[())ZXbU[l]^Y 3]PgU]bbo Z^mddXfXU]b^R bU\_U_ X^]^R R \U`W[l1e _^`^TPe,TbbddcWX_ 

US^3 Pa^[U]]^abl _^ QcTUb PRb^`^R`Pbc`U bb`PZbXgUaZX TP]]!![]b ]U`UW `PW[Xg]l1e `PR]^_,1U`]^Y 
70-R0 1 \{U`W[^\ acS[X]ZU T]UY. _`X bU\_U`P'c`U ^' T^ -1.4 -1.&.a (^;da|:S::1::a.]b 0Rb^`[Xdd1 W;:::. ab:]7a Z^]fU!{b`PfXo |e[^`11ab^S^ ]Pb`],1o b`X _^a[^Y]^_{ `Pa'SR^`P WPa^[U_
]XX 7gU`UW2 0 a_[ QcTUb b^[lZ^.{U`UW 80-100 2 8. 10 `PR]0\U`]P \4hSSb_Pb:_ Z.@.'1 97WTSbUY.

7- 6_XaP]]l;U _`UTabPR[U]Xo )^ 1^-8 ?\S':`]^RP ^.S.' |997^ _U`U]^aU aa^[U{1 a^S[Pac}^bao 
5. |0-8 }3`chZ^R (T[X1'a[l]l1U :\.1.' 1998 ^bblb'Sl;)XWcgU]X'1 `UWc[lbPbP\X \U`W[l1e WPa^[U]]lbe _^`^T. !P`PW`UW^R 
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SU^[^SXgUaZXe 1{PZ Qlb[^ ]] _^ZPWP]^ Z`^R[o \]^-`PW`UWPe. `P]UU, 
& ^.l _^`^T 1'0[Ub]U\U`W[l|e ^Qlb.b]^ S[cQX]lS ] ^Z^[^ 10 \.T^ `Paa^[U]P 

WX\]XY _U`X^T _^b^Z [3 a^[X ]P_`PR[U] R aUW^]]^bP[lbY a[^Y, XW
[Ub^\ _`^Xae^TXb 3 ^.+ Z^b^`^S^ Qlbab`^U Rl]\l!RP]XU (`Xa. a^[UY 40).

^ Q^[UU X]bU]aXR]lbY }!!Ub]XY, _^b^Z,_ ^-RXTX\^\c' a^ R`U\U]U[,{
_^ \U`U ]PZ^_[U]Xo a^[UY RQ[XWX_ ^T^1_Rl{ a[^o ]c-c_,!U]l1_PUbao 9 ^.2

S^T^Rl1e bU\_U`Pbc`]lbe .1!URl1e Z^[UQP]XY.
D @UWc[lbPb^\ bPZ^S Ŝ 1U`U`Pa_`UTU[U]Xo a^[UY oR[oUbao cRU_0 WPa^[U]]^abX [XgU]XU a S[cQX]^Y 3-12 \, ]PQ[S^TPU\^U _^RaU-T^ 1W57

R \Uab]^ WPa^[U]]l]e \U`W[l]e b^[iX X X\U}^iUU RPe<*`PW`UWPe ^Q`PWfP, a\[[X]P _`PZbXgUaZ^U !}^U W]PgU]XU R ]P 0`ZbX]U-dc]TP\U]b^ab`^U]XX 
@Xa. 39. @Pa_`UTU[U]XU _^QU`U)ZlU.aZ^\ WPa^[U]]^abX( R 7^ Z|XRPo 1 X R[P>Z]^abX (T.U. *) - 
Z`XRPo 2) R \U`W[^\ \_^ga59\ acS[X]ZU _`X 1^WTUYabRXX bU\_U`P1'c`]^_
S^ S`PTXU]'SP *2.2'a' (a[URP a_`PRP !bUbl1`"" _^a[U "a) mZa_U--2.7 

'!' 3. DXWXgRaZXR `X\U]bP aR^XabR0

3.1. _[^b]^abl
3X\]XY _U`X^T .}]Ub]XY _U`X^T

1(PZ Qlb[^ _^ZPWP] R̂  1.1, 1.W,W Pa^[U]]l1U \U`3[l|U`PWTU[Pe 
{'0`^Tl| ^b[XgP}^bao S`P]c[^\Ub`XgUaZ^S^ X \X-`PW]^^Q`PWXU\ 
]U`P[l]^S^ a^abPRP X ^b]^aobao _`UX\ciUabRU]]^ Z bX_c \U.|{Z^_

R^T]l1e \^`aZXe ^aPTZ^R Z^]bX]U]bP[l]^S^ b_U[ldP. 1 ca[^RXoe
|1^b^Z e^[^T]^S^ \^`o a^TU`e<P]XU ZP`Q^]Pb^R ]URU[XZ^' X gPab^ \l1
R^Tl1

11\UU\ a^ a[PQ^[XbXdXfX`^RP]]l{\X _UaZP\X' ac_Uao\X XTU[^ X a^[X
acS[X] ZP \X.

(PZ XWRUab]^ (_[^b]^abl RUa gPabXf) _UaZ^R|2251, cTU[l]lbY 
Z^[UQ[Ubao ̂ Qlbg]^ ^b 2.64 2.70 S/a\W; ZRP`fURl{e _UaZ^R ̂ ]T^ T[o 

2'65_2.66 S/a\W. |1`XacbabRXU [USZ^`PabR^`X\l{e a^[UY X ^`-`PRU] 
SP]XgUaZXe RUiUabR _^]X)ZPUb _[^b]^abl gPabXf' ^T]PZ^, WPa^-
[U]]^abl, ]U _`URl|1_P}^iPo 77^,]U R[XoUb WP\Ub]^ ]P UU RU[XgX_@Xa.4 0. ?eU\P RU`e}|US^ S^`X3^]bP `Paa^[U]'1o \]^S^[Ub]U\U`W[^Y '1.^[iX
]c. |[[^b]^abl gPabXf _l1[URPblbe _UaZ^R. {\P[P' _^ ]Ph]X\ TP]-
]l1\, a^abPR[oUbR  a`UT]U\ ^b 2.63 2.72 S|a\W.T^ 

|{[^b]^abl S1UaZ^R [P WPRXaXb̂ b _[^b]^abX mZab`U\P[l]l;Y gPabXf' X_^`Xab^abX eP`PZbU`, a \PZaX\P[l]l1\ [lT^]PZ^_[U]XU\
{][P)Z]^abX. 1 a`UT]U\ _`X _[^b]^abl 1bUaZ^R WPa^[U]]^abX Z^[UQ[Ubao ̂ b 1.43 0.1 ] T^\P?1.`PabR^`^\ 
1.70 S/a\W. [[[^b]^abl \U`W[l1e _UaZ^R 1 _^ !.71. 1^boZ^Rc'^fU]ZX fU[^\ Z^mddXfYU]b^R "{ZcbXX, X^]^R TXddcWXX R \U`W[l1e
]UaZ^[lZ^ _^`^TPe Rl|h!U X a^abPR[oUbR  a`UT]U\ |.90 S/a\W. [{^ ]PS_X\ Q[XWZX( bPQ[. TP]-T^abPb^(1]^ |3).
]l1\' |[^TRUTU\ a`UT]oo _[^b]^abl WPa^[U]]l1e _UaZ^R Xb^SX. .{,\P[P a^abPR[oUb1 bUgU]XU T[XbU[l]0S^ R`U\U]X _`X S`PTX-
1.83 U]'SU bU\_U`Pbc`l{ S/a\W. }[UZ^b^`^U _[^b]^abX \U`3[l1e b1UaZ^R,^Z^[^ 0.1 R [lT^]Pal1iU]]l{e cRU[XgU]XU '?/a\ \U`W[l]e
Rab`UgP}^iUUao _^`^TPe Sb`^Xae^TXb R ]UZ^b^`l1e ^Q`PWfPe,a RoWP]^,R U`^ob]^'a  Xe XW\U]U]XU Z`X^SU]]^S^ c_-\1.1Z`^ab`^U]Xo QUW

WP\Ub]^S^ ̂QiUS^ _`X _`^\U`WP]XX _U`U]^aP a^WTP}^iX\ao [`14 "f^b]U]XU\ R[PSX (`Xa' TPR[U]XU\, 39). YXS`PfXo dPW^_a^[UY _`X
ac]1{UabR^RP]XX R^\ _`UR`PiU]XX R^Tl{. S`PTXU]bP 3bP RU[XgX]P _[^b]^abX Z \PZaX-1(^]fU]b`PfXX Q[XWZP _`X _^ab^o]]^Y bU\_U_

1]`^1{ae^TXb \P[l]^Y _[^b]^abX' _`X ^_`UTU[U]]^Y `Pbc`U Q^[lb_Xe abP]TP`b]l{\ \Ub^T^h1.W]P({U]Xoe S`PTXU]bP, }{P_`X\U`'
_`X S`PTXU]bU [{^ WPa^[U]]^abX 1.1. [`^dX\^RP X _[^b]^abl \]^S^[Ub-Q^[UU TP]]lb\ \a/^/a\ T`. bb`X [231], '(' D]P ,*""",-3 
_^-RXTX\^\c, !{U\U`W[l{e Q^[lb_^U _^`^T -1\P[P XW\U]oUbao W]P!1U]XU R 1]1X`^Z^\ !PX-TXP_PW^]U' T[o WPa^[U]]^abX`Pa]|`UTU[U]Xo 
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'|PQ[hfP 19

DXWXgUaZXU aR^YabRP WPa^[U]]l1e \U`W[l1e _^`^T
R ^a]^RP]XX ''{1[Pcm]'' ^QjUZbP (_^a. 0\TU`\P, aZR. 1)

^/^[`P]c[^_bUb`X,bUaZbbY a^abPR, [{[^W']^abl,
@PW\U R̀ PabXf, \\S/a\3

|][^b-[[cQ_- }|PX\U_ (^md.
]^abl]P ^b_ ]^RP]XU |c'a U^bUab_ R[P)<]^-
gPabXf' "_Q^`P, \ S`c]bP RU]]^U abX, [(', 2-1.0 1.0-{1.5 0.5-^.25 0.25-^.1 0.1-0.05 0.0-5-0.01 0.0|{.005 <0.005ace^U S/a\3

a^^b^o-
]XU

^.2 0.3 8.4 21.1 41.6 19.1 3.0 5.10.2W 1.8W 1.49 2.68 0.71 0.2
0 0.] 0.3 2.1 55.2 21.1 0.8 1W.80.W0 1.78 1.W8 2.68 0.85 48.5 0. 14
0.1 0.W 1.W 9.2 4W.\ 28.8 8.9 8.W0.24 ;.80 1.45 2.68 0.'16 45.8 0.2 <]' ^ )0.1 0.2 0.5 5.4 58.4 20.8

^.22 1.88 1.55 2.68 0.81 10.7 0.16
0.1 0.1 0.6 6.W 56.3 20.3 1.2 9. |0.24 1.83 1.48 2.68 0.19 0.16
0.1 0.5 2.1 9.2 14.1 W6.1 14.7 22.60.W0 1.61 1.29 2.10 0.14 52.2 0.8

_^Rlb1_U]]^U Z^[XgUabR @̂ UX  \49' [[`X\Ual TU`e<PiXU ^`SP]XgU_Q^[UU ]XWZ^Y _[^b]^abl1^ ^b[XgP1^bao aX[l]^[lTXabl1U acS[X]X-
aZXe RUiUabR _^]X)ZPUb RUa S[X]. bPZ, Sc\ca^Rl!U a^-cTU[l]lbY abl]U X S[X]Xabl1U _^`^Tl1 a^ a[^Xab^YX  a[^Xab^-aUbgPb ẐỲ X^-
U/\b|]U]Xo' ]P_`X\U`' X\U}^b RUa 1.25-1"45, b^`d cTU[l]l1Y SU]]l!\X -bUZabc`P\X, P ]PXQ^[lhUY _UagP]l1U X S[X]Xabl1U _^_- 1.1-1.R S/a\W. WPa^[U]]l1e acS[X]Z^R }0S^`aZ^S _̂ ̂ [c^ab`^RP[[o a \PaaXR]^Y Z`X^bUZabc`^Y. _`X mb^\ Q6[lhXU W]PgU]Xo`^Tl| 
a`UT]UU W]PgU]XU _[^b]^abX gPabXf a^abPR[oUb2 .12 S|acW, WP_T[o _[^b]^abX eP`PZbU`]l1 [PSc]]^_\^`aZXe X P[[}^RXP[l]l{e T[o _U- *2.61 a^[U]]l1e ac_UaUY 9\P[P S|9cW.agP]l1e ^b[^)ZU]XY' \U]l1_XU ^WU`]l1e ̂ b[^)ZU]XY. Rab`UgP-T[o - acS[X]Z^R 0\TU`\l] a`UT]UU W]PgU]XU_ [^b]^abX a^abPR-[[o U\^abl W]PgU]Xo _[^b]^abX R 1.81-2.0 S/a\3 a^abPR[oUbTXP_PW^]U 

::oUb (a`UT]UU \.72 S/a\W XW 60 ^_`UTU[U]XY). |{`X ^_`UTU[U]Xoe,R ac\\U Q^[UU 507^' @P>Z]l{Y Rl]R^T, aTU[P]]l|Y 1.1. ?`^dX\^-
ZPZ _`PRX[^' ]U _`X]X\P[Xal R [UTo]l1U 111[X`l] b^[h{X]^Y`PagUb Rl{\' WPZ[}^gPUbao R b^\' gb^ gUbRU`bXg]l1U _^`^Tl1 0\P[P ^TX]P-
Q^[UU1  a\, a Xe _[^b]^abl WPa^[U]]l1e S[X]Xabl1e S`c]b^RcgUb^\ Z^R^S^ SU]UWXaPX  R^W`PabPX \U}^b Q[XWZcb _̂ [^b]^abl. 3b^ ZPaP-
1{UaZ^[lZ^ ]Xe<U.Ubao, ]P_`X\U`, \^`aZXe ^b[^)ZU]XY aP[UeP`TaZ^Y X ZP3P]fURaZ^Y

|[[^b]^abl S[X]Xabl!e S`c]b^R Z^[UQ[Ub'aoR  1_X`^ZXe _`UTU_aRXb X Rb^`^Y \^`aZ^Y bU``Pal1' Z^b^`l1e ]PXQ^[UU eP`PZbU`_T[o * [Pe ^b 1.35 1.90 S/a\W,P  aX[l]^ S[X] T^ T[o TP)ZUc_[^b]U]]l]e - (Rab`U.bPU\^abl ]Po _[^b]^abl ^Z^[ 2̂ 57^) a^abPR[oUb
2.30 S|a\W [225).1.81*1.90 S|a\W,P  bPZeU [PSc]]^-\^`aZXe ^b[^)ZU]XY _U`R^Y' Rb^-

?cbbTUabRcUb̂ _`UTU[U]]Po aRoWl \U)ZTc R[P)Z]^abl}^' WPa^[U]-X b`UblUY bU``Pa' Z^b^`l1e (Q^[UU]PXQ^[UU Rab`UgPU\Po T[o `^Y 
]^abl}^ \U`3[l1e _^`^T X Xe _[^b]^abl}^ R UabUabRU]]^\ 3P[USP-50?^ a[c]PUR) _[^b]^abl a^abPR[oUb 1.9\-2.0 S/a\W. 1 bPQ[. 19 _`X-
]XX (`Xa. 41 bb 42'), ^Qca[^R[U]]Po Xe _`^Xae^)<TU]XU\. 1PZ, ]PRUTU]l1 _`X\U`P ]UZ^b^`lbU T[o aR^YabRPS `c]b^RdXWXgUaZXU ]1`XRUTU]]^\ (`Xa. _`X\U`U ^Q`PWf^Ra  _^[c^ab`^RP {\P[ 41)T[o 0\TU`\X]aZ^S^ `PY^]P. WPa^[U]]^abl a R^W`PabP]XU\S 1[^b]^abX._ `X mb^\cRU[XgXRPUbao aURU`]^Y gPabX |1U]^`aZ^Y ̂ Q[PabX [[o _`XQ`U)Z]^-[73] T[o 
R[ ([lTXab^abl), P)Z]^abl (`Xa. ZPZ S1`PRX[^' ao 42).c\U]l1hPUb \^`aZXe 3Pa^[U]]l1e S^[^fU]^Rlbe _UagP]l1e ^b[^)ZU]XY a`UT]oo

3bX ]U a^S[Pac1^baoa  _`^ab1,1\ 1]`UT_^[^>ZU]XU\ ̂TP]]l1U _[^b]^abl a^abPR[oUb 2.0 S|a\W _`X X]bU`RP[U XW\U]U]Xo '[D\, b119 (_`X WPa^[U]XX,] P_`X\U`, \^`aZ^Y R^T^Y)R  bP[^\ a^_1.8W-7.|WS /a\W, P ac_UagP]l1e 1.86 S/a\W _`X X]bU`RP[U XW\U]U_- ab^o]XX gU\ Q^[l]11U a^[U]^S^ bU\ Q^[lh!U ^b]^aXbU[l_`PabR^`P, ]Xo 1.78_1.97 S|a\W. |{[^b]^abl gPabXf S[X]Xabl1e S`c]b^R a^abPR-
]^a Z \X]U`P[l]lb\ gPabXfP\ a^TU`)ZP]XU a^[UY, b.U. S1`X cRU[XgU-[oUb' ZPZ XWRUab]^' _^ \._. ^b 2.10 2.]6 S|a\W."[1lbaU]Z^ [225], T^ ]XX R[P)Z]^ab!1 (^b]UaU]]Po WPa^[U]]^abl Z RUac ace^Y _^`^Tl|)1^[UU Rl1a^ZXY RUa X\U}^b S[X]l1, ^Q`PW^RPRb_XUaoR`U-cTU[l]l1Y 
QcTUb cRU[XgXRPblao.Wc[lbPbU Rl|RUb`XRP]Xo ^a]^R]l1e X _^`^T X a^-c[lb`P^a]^R]l{e 
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1.60
\]^S^[Ub]U\U`3[l]e W^]bP _^`^T _`^Xae^T1{b [lTX-c\U]l{]]U]XU 

_[^b]^abX ab0abX' X ^T]^R`U\U]]^ WPa^[U]]^abX'cRU[XgU]XU !! 1.20": 1 \U`W[l1U \^`aZXU ^b[^>ZU]Xo T ^b[XgP}^bao fU[^\ a`PR]X-
[.
0 ]UQ^[lb_^Y _[^b]^abl}^, 'SU[l]^ \P[^Y abU_U]l}^ [XbXdXZPfXX X^

0.80* _^`Xab^abl}^a]^[lbh^Y 0

^
3 ^.+^
D 3'2. b!_[^DX3Xg1aZXR aR^XabR0

0.00
$S- [U_[^dXWXgUaZXU |!^\^\^DD^^\ aR^YabRP (bU_-WPa^.b1U]]l]e \U`W[l]e _^`^T a!a|S=S-ddQqgg

Q] [^_`^R^T]^ablX  bU_[^U\Z^abl), bPZ)ZU bU\_U`Pbc`l1 P WP\U`WP-
|{[^b]^abl, S/ZcQ.a\ X \1'|o a^abPRR [PSX R^ \]^S^\ ^_`UTU[o}^bao abU_U]l}^dPW^RlbY 

:]Pa^[U]Xo X a^abPR^\ a^[UY _^`^R^S^ |{^]Xo<U]XU bU\-`PabR^`P. @Xa. 41. 1WPX\^aRoWl WPa^[U]]^abX X Sb[^b]^abX ^Q`PWf^R ]U]P`c-T[o |bU`Pbc`l{ WP\U`WP]Xo_ ^`^R^S^ _`X WPa^[U]XX_ `^Xae^-1fU]]^S^ `PabR^`P a[^)<U]Xo \U`W[l1e acS[X]Z^R _-^RP 9\P[ (T[o b`Ue ̀ PW[Xg]l]e ZPZ XWRUab] _̂' ̀ XQ[XWXbU[l]^ R Rl1`P)ZU]XU\:a^^bRUbabRXXa  TXb, S^`XW^]b^R)

47=[{.f|_P,

( STU Pb _^]X)ZU]XU bU\_U`Pbc`l1 WP\U`WP]\|o; Z`X^aZ^_XgU-- - 
_ aZPo Z^]abP]bP R^Tl]' bU^`UbXgUaZX | .&6; b_,4 \^[UZc[o`-`PR]Po 

]Po \PaaP X \PaaP RUiUabRP R 1000 S R^Tl], a^^bRUb-`PabR^`U]]0S^ 
a"SRU]]^. 1U[XgX]P Z`X^aZ^_X.bUaZ^Y_ ̂ ab^o]]^Y WPRXaXb̂ b m[UZ-
b`^abPbXgUaZXe aR^YabR\ ̂ [UZc[ a^[X. |1^`PabR^`U]]^Y 
}3.[. [`XS^`lUR^Y 0._. 1^>ZU]^R^Y,D .[. 1PZc[X]c bU\-[97], [35], 
_U`Pbc`P WP\U`WP]Xo _^`^Rl1e Z^]fU]b`P-a `PabR^`^R `PW[Xg]^Y 
S1XUY a^[UY _`PZbXgUaZX] U ^b[XgPUbao ̂ b bU\_U`Pbc`l{ WP\U`WP-
b[Xo aR^Q^T]l1e bUe )ZU R aZ^]|{U]b`PfXY. DT]PZ^, aRoWX `PabR^`^R 
h`XacbabRXU\ R S`c]bU SXT`^dX[l]l1e \X]U`P[l]l|e gPabXf R[Xo-

1'W9 1.4W1 .55 ;+XU 1.61 \P[^Y Z^]fU]b`Pf'|X 1.68 1.94 a^['1]P _^]X)ZU]XU bU\_U`Pbc`l1 WP\U`_|.1W| .75 2 2.1 2.^1 2.\

WP]Xo' ]P_`X\U` acS[X]Z^R' aZPWl1RPUbao\ U]l1_U' gU\ _`X aX[l-|[[^b]^abl, Z/a\W
}{^\ WPa^[U]XX'Z ^b^`^U _^ |1.0. [`Xb_X]PT^abXSPUbao, TP]]l1\ 

@_a.4 2. 1WPX\^aRoWl ac\\P`]^Y (d R[P)Z]^abX X _[^b]^abl S`c].SP _`X WPa^[U]]^ab_1 7^.T[o [98]' 
\^]^[Xb^R a^abPRPX W 1^RP]U]Z^RaZ^S^ `PWTXg]^S^ [@1( (26 ^Q-`PY^]P \4]^S^gXa[U]]l{U ^_`UTU[U]Xo bU\_U`Pbc`l1 WP\U`WP]Xo_ `X
`PWf^R) WPa^[U]]^abX,R [P)<]^abX S[X]Xabl1e S`c]b^R`PW[X]]^Y T[o 

9\P[P _^ZPWP[X,g b^ mbPb U\_U`Pbc`P _`PZbXgUaZX [X]UY]^ WPRX-
aXb ̂ b Z^]fU]b`PfXX _^`^R^S^ S[X]l1 X\U}^b0T]PZ^, `PabR^`P. !{`^\U b^S^' Q^[UU _[^b]l1\X gPab^ QlbRPb^b \U]UU T1.{a_U`a- eP`PZbU`]^U b1^]XVU]XU bU\_U`Pbc`l1 b1`X \P-]PgP[P WP\U`WP]Xo 

]l1U _^`^Tlb. DQjoa]U]XU mbX\ \^>Z]^ _`UT[^>ZXbl a[UTc-TP]]lb\ [l{e Z^]fU]b`PfXoe a^[UY. DZPWP[^al' gb^ abU_U]l _^]X)ZU]Xo(PZ }^iUU. _`PRX[^, ̂ Q`PWflb WPa^[U]]l1e \U`W[l1e _^`^T ̂ bQX`P_ bU\_U`Pbc`l1 ]P1!P[P WP\U`WP]Xo WPRXaXb ̂ b eX\XgUaZ^Y _`X`^Tl;
[Xal XW RU`e]US^' 10-15-\Ub`^R^S^ S^`XW^]bP ]PXQ^[UU PZb1{R]^_ a^[X, abU_U]X UU X RUaP X^]^R. 11^a`UT]US P̂ b^\]^S^ TXaa^fXPfXX S^ RWPX\^TUYabRXo a X]eU]U`]l1\X a^^`c>ZU]Xo\X. 1U`e]XY S^`X- \{]U]!1}^ ]P1{P[P WP-@1.1. 1]]UYZX]P, _^]Xe<U]Xo bU\_U`Pbc`l1 T[o W^]b\ ]^S^[Ub]U\U`W[l1e WPa^[U]]l]e _^`^T' ZPZ _^ZPWP]^ R ]P- \U`WP]Xo ]P RU[XgX]c Z`X^aZ^_X.bUaZ ẐŶ ]abP]bl1, `PR]^Yab^oiUY eP`PZbU`XWcUbao a`PQ^bU, WPa^[U]]^abX cRU[XgU]XU\ Z^]fU]b`PfXo R gPabXb{ 1 [ R^T]^S^ 'a, -1.86 T^[e(]P`PabR^`P S[cQX]^Y. 11`X mb^\ Z`^R[o \]^S^[Ub]U\U`W[l1e _^`^T, ZPZ XW_ (bXa[c Qlbbl \^[UZc[0R^SPT`^,b .U. ]UTXaa^f1,|X`c!^iXe T[o `PR]P RUab]^, ̂ b[XgPUbao Rl1a^Z^Y [lTXab^abl}^' P a[UT^RPbU[l]^, \U]l_ R 1 [ Qlbbl 1 \^[l RUiUa'SRP. |[^aZ^[lZc ^Ql;.b- 1T^[;ZU] `PabR^`U] S_UY _[^b]^abl}^. 1PZX\ ^Q`PW^\, a S[cQX]^Y RU`e]US^ S^`X-T[o ]^ ZWPa^[U]]^abl \Paal1 a^[X S`c]bP Rl]`P)ZPUbao ̂ b]^1_U]XU\ 
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\PaaU ace^S^ S`c]bP, b^ Rlb`Pe<U]XY R RUa^R^Y Z^]fU]b-`PW[XgXU 
_^`^R^S^ ^^n 6^[ ^?dX `PfXX US \̂ ̂ [o[l]^abX ^Qca[^R[XRPUb `PabR^`P ]U`P- nd?T ggg _gS:*^DRU]abR^ bU\_U`Pbc` ]PgP[P WP\U`3P]Xo a^- _`PabR^`^R ̀PW[Xg]lbe 

[UY. 1\UabU ^a bU\ X3c1{U]XU WP\U`WP]Xo . 6"'P`""'', a^- ll ^l[ _nd
!]gg"`c'''R !g [o\X ZXa[^b, -g\^a^QU]]^ a^[o\X `PW]lbe a \P[^Y ^'--`PabR^`X\^abln

(_bU]UU 3 S/[), _^ZP3P[^ Xe aciUabRU]]^U ^bZ[^]U]XU ̂ b ̂ ]1XaP]-
]^Y Rlbb_U __D.*[X]UY]^Y WPRXaX\^abX, gb^ aRoWP]^ a eX\XgUaZX\ lRWPX- ;;-^\^TUYabRXU\ a^[UY.

U
1(^mddXfXU]b .!.P[^\bU_[^U\Z^abX S`c]b^R, ]Pe^ToiXeao R 6^Dg1'afX[X _']gg |\U`W[^\ a^ab^o]XX' ^Rl1`P)b<PUb Z^[X11UabR^ bU_[P' .-*^^]U^Qe^TX- ]

!\^S^ XW\U]U]Xo T[o bU\_U`Pbc`l1 UTX]Xflb ^QjU\P S`c]bP ]P,?. 1 \^ |[`X d'+ mb^\ la[UTcUb gb^ bP[^S^ a^ab^o]Xo cgUabl, T[o |-`c]bP g-Ug 1? *!-D^] a[PQ^ WPRXaXb ̂ b bU\_U`Pbc`l1 X l9ac\\U bUbb[^U\Z^abUY`PRU] D^S: !̂Z^\_^]U]b. \U`W[l]e WPa^[U]]l1e [[o S`c]b^R 71.1. ]11UYZX] (,`UZ^- ] d^_$
\U]TcUb f o _-:gg 1Xa_^[lW^RP]XU "mddUZbXR]^Y'' bUS1[^U\Z^abX 1.`c]bP'

@RlbTU[U]XU cgXbl1RP}^iUY _^S[^iU]XU bUSb[^bl1 ^S;_U-dPW^Rlbe ?^^^.'1[X R S`c]bU !0_`X XW\U]U]XX `Ue^T^R US^ bU\_U`Pbc`l]: ^6dd lD^^ ggaU
1^ ^..-9* D

^
1^. ^a'!0)=?,+9`Dam. ^^ ^ lD^D*\^^l!

[D-6nddD7b'
]D@ D ^] ^

S' D_ SfU a|\|','|4b XW\U]U]XU [lT^a^TU`>ZP]Xo ]Pm DS`c]bP R WPRXaX\^abX ̂ b D ^^Pd! b; 1-
!bU\_U`Pbc`l!' =!:-:\X1 ^_`UTU[oU\^U _^ Z`XR^Y a^abPRP R[PSXdPW^R^S^ 

^DS`c]bP; _[^b]^abl; bU_[^bP _ ` f!c^_U`Ue^T^R; - |- bU_-dPW^Rlbe Dd 1d a.]X^[[^U\Z^abl _`X 0 ^'? .
|g9gg c **^^D^1(^mddXfXU]b bU_[^_`^R^T]^abX \U`W[^S^ S`c]bP' 1(PZ XW-

RUab]^, Rl1`P>b(PUb ]P_`oe<U]]^abl bU_[^R^S^ _^b^ZP _`X X]bU`U- nd$n
c.

!g*:gX? acS^iUY ]Pa bU\_U`Pbc`U S`c]bP, *-^^_`X UTX]Xg]^\ S`PTXU]bU bU\_ Td
;a .' ^_U`Pbc`l| (1 0Qlb.b]^ "?/\). _`^fUaa bU_[^^Q\U'P D,' R[P)Z]l|e D^ ! \^d^_a`UTPe TXa_U`a]l]e _`^Xae^TXb WPa gUb Z^]TcZbXR]^Y' Z^]RUZbXR- |g': Ug ^^]^Y X [c]Xab^Y bU_[^_U`UTPgX X a^_`^R^)ZTPUbao \Paa^^Q\U]^\ ^D(_P`^- X R[PS^_U`U]^a). \U`W[l'" ,[[o ZPZ .*n^]_`PRX[^, ^_`U- l- D>! |\':gg gg "`c'''", bPZ ]PWl1RPU\lbY TU[o1^b mddUZbXR]lbY _*-Z^mddXfXU]b bU_]10S1`^-

R^T]^abX' agXbPo _`U^Q[PTPb^iX\ _`^fUaa Z^]TcZbXR]^Y bU_.]1^_ D ^^ D_U`UTPgX. !{P_`X\U`, 1|S^ -l6Qlb[^ _^ZPWP]^, |gZ^]RU1(1{Xo U!g ':\ X [c]XablbY ^ .{ !a) 6bU_[^^Q\U] D]PgX]PUb WP\Ub]^ _`^oR[oblao ['!1[l R Z`c_]^^Q[^_ D
\^g]l|e S`c]bPe QUW\ U[Z^S^ WP_^[]XbU[o' _`X gPabXfTXP\Ub`U 
Q^[UU 4 \\. e> ^^_DXD[^aDX

= gga).1_a--9gg?U_[^_`^R^T]^abl S`c]bP WPRXaXb ̂b bU_[^_`^R^T]^abX US^
a^abPR[o}^iXe (S`c]b^Rl1e gPabXf' [lTP, R^Tl1 X b'T.)' Xe a^^b]^-

1_U]Xo X 1(^mddXfXU]bl1 `Pa_`UTU[U]Xo' bU_[^_`^R^T]^abX Z^\- l\_^]U]b a[UTc}^_{XU: _ ^^\X]U`P[l| 1.5-8; [UT 1 .7-2; R^fP- ^b 0.5 - T^ 9_- 9agg-{gg: gggg* c :d0.8; SPWlb . . ^Z^[^ 0'05 ZZP[/\ gPa - DT]PZ^, '? . bU^`U'X]UaZXY
bU_[^_`^R^T]^abX !] >^..-`PagUb \U`W[^S^ S`c]bP ^a[^e(]U] RRXTc R[||o-

2^6



\]^SXe X ^Ql!g]^ ^]P ^_`UTU[oU'Sao mZa_U`X\{U]_]Xo !--^-+^l_X,Q dPZb^`^R, Q_-] ndD_lD
..|--;D<m_:;;6*] ']'P[l]^.

_
1 |1`X mb^\ ̂ _`UTU[o}^iUU W]P1]U]XU R bU_[^_`^R^T]^abXX  bU__^-f -_D*^l_nQX1ggggga\^] X\UUb a^TU`e<P]XU [lTP. |1^ {D.[. 3lbZ^RP,S TP]]lb\ ^]1^U\Z^abX 

1(`^]XZP, @.[. Z^mddX-|4.^.1(^\P`^RP, \{^bU]Z^ X 9.0. T`cSXe, 
bU_[^_`^R^T]^abXa ^^bRUbabRU]]^ a d^D^ __9? fXU]b c\U]l1hPUbao cRU[XgU-

T- 1"1':bgg.1g*--a) WPa^[U]]^abX'P  Z^mddXfXU]b bU_[^U\Z^abX }{XU\ cRU[XgXRPUbao.^ '|U\_U`Pbc`P WP\U`WP]Xo_ ̂ `^Rlbe a Z^]fU]-`PabR^`^R `PW[Xg]^Y dn- ddP
!]gg ]U ^b bU\_U`Pbc`l1 WP\U`-a^[UY _`PZbXgUaZX ^b[XgPUbao _-:g b`PfXUY 

'WP]Xo aR^Q^T]l{e bUe )ZU Z^]fU]b`PfXY.`PabR^`^R 
Rl]|hUDQlbg]^ Z^mddXfXU]bl1 bU_[^_`^R^T]^abX]P  10-20|^ 9^DD___^lf1g_b*:ggg

(bU\ `! ] \U`W[l1e S`c]b^R' bP[l1e, gb^ ̂ Qca[^R-P]P[^SXg]l{e T[o T[o = !3
6 _^`^Rl1\[U]^ Q^[l1_UY bU_[^_`^R^T]^ablZ) [lTP _^ a`PR]U]X}^ a <! (,!-! _n- ^!_D'

D! g-1 g ggg !U_^a`UTabRU]]l1\ R[Xo]XU\ a^[UY \^)Z]^ _`U]UQ-`PabR^`^\. ;!
lU \U`W[l1e 3Pa^[U]-RP)Z]^' gb^ ̂ b[XgXo R bU_[^_`^R^T]^abX [, !=! `Ugl. ^! *

$ldll^lQn ]UWPa^[U]]l1e bU_[^Rl]e]l|e X _^`^T ]U^Qe^TX\^ _`X cgXbl1RPbl lo! ^ g!?agg^gf1gg***^*--^*mD] Xaa[UT^RP]'1Y ^Q^QiU]Xo!P ^a]^RP]XX _^a[UT]Xe [Ub, `Pa!bUbPe. 3.1 ^
a! c \PbU`XP[^R _`UTl1TciXe @.[. ]c[^bU]Z^ X _`X ]UZ^b^`^\`PQ^b D ^^?*nd^^=1W1 b' [ 9:{-:^9bggg\ _`UT[^)ZU]Xo _^ ]^`-PRb^`P _^TS^b^R[U]l1 =1 T^_^[]U]X}^ cgPabXX Q 91 W

S1^[,bPbXR]l1e R gPab]^abX'? !X|[ 2'02.04-86 TP]]l{\X T^Zc\U]b^R' 
_'^ =1dd } ^XX^ DD$!P bU_[^dXWXgUaZX\ eP`PZbU`XabXZP\ WPa^[U]]l1e \U`W[l{e _^`^T a!]{?\ \g9^ m! !.*!^ (bP6[. bX_^\ 20).e! \^`aZX\ WPa^[U]Xo 

Q!\ +1 !^1 ! d[^_ ^^^]^1 ! nn-d dl!c1 ! ;-|-a' ;-]_:
,3 R[0SX3.3. D03^Rl[Y a^ab0R 

?dd*+ ld_
gg-\ ?ga\ _ Z[}^gU-R _^`^TPe ?^TU`>ZP]XU ]UWP\U`WhUYR [PSX \U`W[l|e 

! X\UeP]XgUaZXe RPo eP`PZbU`XabXZP _^]X\P]Xo T[o ^ dXWXgUaZXe' D a)D[n d^ \U`W[l1e _^`^TXe 0a^QlbU ̂ b[XgXo WPa^[U]]l1e aR^YabR. T`cSXe dn_d 6l_.:.-:;6 ;;-:
a^TU`){<P]XoR^ \]^S^\ X]l1\X WPZ^]^\U`]^abo\X ^Qca[^R[U]l1 

1{U\ 1 aR^U R`U\o]UWP\U`W1_UY R^Tl1, R \U`W[l{e _^`^TPe. T`cSXe l DDD*dn_X^* R^Tl1 XQlb[^ 142], ]b^ a^TU`)ZP]XU ]UWP\U`WhUY *: _^ZPWP]^ k Q| -] ^] ̂ ] ̂ | ^'] _! [66' -': 
^ ^b abU_U_WPRXaXb [lTP R \U`W[l{e S`c]bPe ach{UabRU]]l1\ ^Q`PW^\ 

X^X[l@lXD^ 1 WPa^[U-X gPab]^abX, ]X Xe a^abPRPa ^[UY S`c]b^R. !d\'Dn_Q$l* WPa^[U]]^abX, ]U***__-*^^ Z Q^[UU]XU ZP^[X]Xb^R^Y S[X]l| e[^`Xabl1\ ZP[lfXU\ _`XR^TXb 
R ]U\ _^R^Tl1 a^TU`)ZP]Xo ]UWP\U`WhUY `UWZ^\c cRU[XgU]X}^ 

>ZU1 b^ acS[X]Z^\. a`PR]U]X}^ a _^[X\X]U`P[l]l{\ bo)}<U[l]\ ^nD[^D^n^[
S`c]b^R _`P1(bX!1UaZXR`U\o bU\_U`Pbc`P WP\U`WP]XoW Pa^[U]]l1e 

-*: _^ _`XRU_]U ^b[XgPUbaô b bPQ[Xg]l1e W]PgU]XY, ̂ _`UTU[U]]l1e 
i!]m

Rl||hU @Pc[o.TU]]^\c c`PR]U]X}^ 
_^`^_\U`W[l1e '^ 1(^[XgUabR ]̂ UWP\U`WhUYR ^Tl] R WPa^[U]]l1e ^-

^ _^RU`e-R[Xo]XU\ @ @@ - ^_`UTU[oUbao S[PR]l1\X TPe TRc\o dPZb^`P\X: 
PoR[U]1{o\X' ]^abX gPabXf, X ZP_X[[o`]l1\X PTa^`QfX^]]l1\X ; >^-.-

1'PZ)ZU R a^[UY _^`^R^\ Z^]fU]b`PfXX `PabR^`U.cRU[XgU]XU\ 



_`^S]^Wa ̂ ]]U`VP]Xo ]UWPhbU`Wb[UYR ̂ Tl; bWa1'P'S^(1]^ T^ab^R^`]lbb} !U ^abP]PR[XRPoal WTUal_ ^T`^Q] ]̂ P R[Xo]X\1 \X]U`P[l]l]e
({PabXf' \U`W[l{e _^`^TPeX  ^_`UTU[U]XU bU\_U`Pbc` Xe WP-WPa^.11U]}b1,]e _^aZ^[lZc mb^b R^_`^a a[^)ZU] X ^_XaP] R a_U-T^R^[l]^ 

DQlb.b]^ 1.1a_^[lWcb^ba'| a^^b1{^{|SU]Xo,1 'PZ\4U`WP]Xo. [XbU`Pbc`U `PW[Xg]l1U 91, 141, W72),`Paa\^b`X\ fXP[l]^Y ]U_^a`U[1ab-[350, 
X]PgU aRoWP]]l1U a^ Rb^`l{!!1 WPZ^]^\@ Pc[o'!1b^ !{Pabl RU]]^ R[Xo}{XU a^[UY. ?[UTcUb UiU _^T!{U`Z]cbl, ZP-`PW '1[X 1PZ, ?}bUhb:9 _`UT[^)ZX[ a[UTc}^{fc}^ |+03] T[o bX^]^R RaUSTP d^`\c[c `PagU-]Pe^TXbao R ^Q\U]]^\ Z^\_[UZaU \U`W[^Y _^`^Tl1.

_^]Xe(U]Xo 1'U\{[1U`Pbc`l]' _^T^Q]cb^ RlbbhU 33]:1'P ;1;b]]^Y [1 0]X RWPX\^TUYabRcb^b a \X]U`P[l]l1\X gPabXfP\b4 X ]U `PabR^`o-
}^bao R _^`^R^\ &7} |1`X mb^\ Xe a^TU`)<P]XU \^;ZUb Qlbbl`PabR^`U. e,'= W]PgXbU[l]lb\. !P_`X\U`, \^`aZXe ac_UaUY X acS[X]Z^R 0`Z-T[o ^^b 
bXgUaZ^S _̂ ̂ QU`U>Zlo, _^ a^^QiU]Xb^ 0.!' {`ZX]P, U\Z^abl ^Q-

1\2| \2.mZR. \U]P a^abPR[oUb 13_21 \S |[`X a^TU`e<P]XX R ^Q\U]]^\ Z^\_ \c=
1\\|\1+i|\2_[UZaU b^[lZ^ X^]^R ]Pb`Xo Xe RUa^R^UZ ̂ [XgUabR \̂ ^)ZUb T^abX-

SPb1,, bPZX\ ^Q`PW^\,0.5 S ]P 100 S ace^Y _^`^Tl1' b.U. _`X _U`Ue^- STU 0|- _^]X)ZU]XU bU\_U`Pbc`l1 Z`XabP[[XWPfXX, 7' bU\_U`P-- 
R ^Qca[^RXbl WPa^[U]]^abl TU ^Z^[ 0̂ .5?^. D6\U]]lbU ZP- * `PabR^` 1'c`P Z`XabP[[XWPfXX gXab^Y R^Tl1' bU_[^bP Z`XabP[[XWP11XX.@ 

bX^]l!, _`PRTP' R ^Qlbg]lbe ]U _U`Ue^TobR  X ]Uca[^RXoe & SPW^RPoS{ ^ab^o]]Po 0 RUaP 1{ `PabR^` [: \|2 , `PabR^`XbU[o `PabR^`X-- - 
aZPWl!RP1^bao ]P US^ Z^]fU]b`PfXX, ]^ _`X 3Pa^[U]XX _^`^Tl1' ]P- _[^S^, Y' [ Ym* Xe \^[UZc[o`]l1U RUaP. 11^e^)ZXU !1`1{_c`PR]U]Xo 
_`X\U` a^[o\X ZP[lfXo, _`^Xae^TXb Rl1bUa]U]XU X^]P \P* XW ̂ Q- R^TXbU 11{U WP`cQU>Z]lbe PRb^`^R.`oT 
\U]]^S^ Z^\_[UZaP' X X^] \P* _U`Ue^TXb R 3b^ ]U^Qe^- ?`PR]XbU[l]^ _`^ab^UR l{`P)ZU]XU _`UT[^>ZX[h $.1'. 1U[[X X`PabR^`. 

(PZ_`X XWcgU]XX WPa^[U]]l1e TX\^ \U`W[l1e _^`^T. cgXbl1RPbl {1.0. [`Xb[X] [61]:
^b\UgP[^al' Rb^`^Y WPZ^]@ Pc[o _^WR^[oUb_ ̀UTaZPWl1RPblc)ZU |=Pe[{,

a bU\_U`Pbc`^Y Z^]fU]b`PfX}^ TP]]^Y `PR]^RUa]cn `PabR^`P. STU P 51 \^`aZ^Y a^[h, 62 }{P?1, 32.5 ?P?12, PT[o T[o T[o `PR]^ 1(`X^aZ^_XgUaZPo Z^]abP]bP R^Tlb a^abPR[oUb1 .86 S`PT/\^[l.T[o (=@""b|(1|*|,,b').
Q^[UUZ ^]1{U]b`X`^RP]]l|e \^>Z]^ R^a_^[lW^RPbl-[[o `PabR^`^R 1 b^ e<U R`U\o P]P[XW Xl,{U]^iXeao a_^a^Q^R̂ _`UTU[U]Xo Z^-

ao XWRUab]^Y T`cS^Y [183]:d^`\c[^Y 11b^ [XgUabRP R^Tlb R \U`W[l1e S`c]bPe ]P b^' R ]Pab^o-cZPWl{RPUb 
R`U\o _^ZP ]Ub \Ub^TP' _`XS^T]0S^ RaUe mbP[^]]^S^ [0 l(1- a) T[o iUU ca_b 

:b^RXY.| [`UTbb`X]obPo }0.?. |{Ub`ceX]lb\ _^_l]bZP mZa_U`h-' [2821 1_(1_6)-] & 4 \U]bP[l]^S^ a`PR]U]Xo \Ub^T^Ra RXTUbU[labRcU'1' ̂ Q cT^R[UbR^-
1_{.1`^Z^l,1 Z`X^aZ^_XgUaZ^S\̂U b^TP R T1,1P-T^R^[l]^ STU `X'SU[l]^abX \^[o`]Po RUiUabR \^)ZUb Ql;bl _`UTabPR-f^[o `PabR^`U]]l{e

SbPW^]U WPa^[U]]l1e \U`W[l1e _^`^T.T[o [U]P R RXTU ca[^RXb? [372]:
_^ZPWl;R:11^b,@UWc[lbPbl| mZa_U`Xh1U]bP[l]lbe Xaa[UT^RP]XY 

(!b^ ac1{]Uab_a^TU`e<P]XU ]UWP\U`WbbbURŶ Tl| R \U`W[l]e _^`^TPe 
|]U]]^ ZP)Z-WPRXaXb̂ b abU_U]!1 Xe 3Pa^[U]]^a1'X. 3b^ R[Xo]XU T[o 

^bTU[l]^Y a^[X ^b eX\XZ^-\X]U`P[l]^S^ X S`P]c[^-3PRXaXb 18o T^Y 
l1Ub`XgUaZ^S^ a^abPRPS `c]b^R. 1lb\U`WP]XU Q^[lh{^S^ ̂ QjU\P

* STU \| ^b]^aXbU[l]Po R[P'<]^abl, R^Tlb |1^mb^\c \ a`UT]XY \^[UZc[o`]l:Y _`XR^TXb Z R^W`PabP]X1 Ẑ ^]fU]b`PfXX a^[X. cRU-- 
RUa a^[UY; Z^]fU]b-Xe RUa^R^UW ]P11U]XU' _`Xe^ToiUUao [XgU]XU ac\\P`]^Y R[Pe(]^abX _^`^Tl{ _`X _^ab^o]]^Y `PabR^`U]]l1e 8 - 
]P 100 S ace^S^ (WPa^[U]]^abl); S`c]bP _`XR^-| \^[o`]Po bU_[^bP _[P_ a^[UY R UU _^`^R^\ R bP[^\ RXTU T^[)<]^ `PfXX `PabR^`U - 

_ (1440 R[U]Xo ZP[/\^[l); ;(6 SPW^RPo_ ̂ ab^o]]Po, Z Q^[lb_U\c XW\U]U]X}^ a^abPRPR [PSX R \U`W[^YTXbl c]XRU`aP[l]Po dPW^R^S^ 
2 ZP[|b`PT. \^[l; 7' bUhb_U`Pbc`P 11^`^TU' \|{]U`P[l]l{eZ`XabP[[XWPfXX |(PZ XWRUab]^,b ^[iX]P a[^'{ `PR]Po TXddcW]^S^ - `Pa-

1![1a'SXf bR^`XbU[o. R Z^]fU]'S`PfXX a^[}'1 R _^`^R^\ WPRXa1{h1^abX̂ b `PabR^`U
1(PZ ^b\UgP[^al' bU\_U`Pbc`P WP\U`WP]Xo_ ^`^Rl1e ^S{`UTU[oUbao [cX:ce<U `Pa- c`PR]U]1,1U\ 

bR^`^R Z^]fU]b`PfXX a^[UY _`PZbXgUaZX ]U ^b[XgPUb-`PW[X]]^Y SS
ao ^b bU\_U`Pbc`l1 WP\U`WP]Xo aR^Q^T]lbe bUe )ZU Z^]- 0=0"/-,`PabR^`^R !ab1U]b`Pb1XY' 1[PS^TP`o mb^\c ̂ Qab^obU[labRc abP[ R^W\^)Z]l{\ T^-

2\\

0



(^[XgUabR^ 45. @cba. ]UWP\U`W- 16D
g ^< (cc') R^Tlb R \^`aZ^\ bbb^b1 acS_
P _`X .]1X]ZU _`bP WPa^[UfXX"( D \2-2 >20 a^[o\XD*^ `PW[Xg]!,{\X d^\ _ _ * D_ 1 |..{P?1; 2 @U?11; 3 ?P(\D3)2_Y .b815D!( WPRXaX\^a']'X̂ b R a^TU`)ZP]Xo X^]^R

R UTX]XfU l{Paal] ace^S^ S`c]bP (? R*';^ 4
9mW|S)ef

' 

^
0 0.0005 0.00| 0.0015 0.0020

a

1PZX\ ?U\_U`Pbc`P, ^Q`PW^\, ^Q XW\U]U]XX '? TP]]l1U a^TU`)ZP]Xo ]UWP\U`W-
b[UY R^Tlb ^b WPa^[U]]^abX \U`W[^Y _^`^Tl1 aRXTUbU[la1.RcUb @Xa. ^43. 3PRXaX\^abl a^_U_o.o]Xo f@?o1,0^.
11`^S`UaaX`c1^iU\ _^ \U`U WPa^[U]]^abX _`X`PW[Xg]'P"'".",|!};1}!#',b;]:g"-Y.'"*;;#V::"''," R[Xo]XX a^_cRU[XgU]Xo 

* (`Xa. _ [UY 43,44)./ 0 ]; 2 _ | ]XZP^[Y]P; 1 3 0: 4 : 6fP]
" 3]PgXbU[l]^ R[XoUb a^abPR a^[UY' 0T]^S^_ `^fU]bP e[^`X_

ab^S ]̂ Pb`Xo R \U`W[^\ acS[X]ZU gb^Ql1 XW\U]Xbl T^abPb^g]^, a^_
^- ^< ]UWP\U`W1_UY R^Tlb TU`)ZP]XU R ]U\ _^ a`PR]U]X}^ a ]UWPa^[U]]l]\

^!('^ b1`PZbXgUaZX R R b^ >ZU R`U\o TRP bPZ^U> ZU Z^[XgUabR^ `PWP. PW^b-
]^ZXa[^S^ ZP[lfXo a[PQ^ aZPWl1RPUbao ]P a^TU`)ZP]XX ]UWP\U`W-9,g 15
b-_UY R^Tlb. |{`X _U`Ua_UbU WPa^[U]]^abX ]P Z^[XgUabR^ ^D X^]^R Z`X-

1()9Y Rl1U a^TU`)ZP]Xo ]UWP\U`W1_UY R^Tl| a^[UY [U)<PbT[o `PW[Xg]l1e .:^
!.': ) Q[XWZ^ (`Xa. Z 45). (R 3b^ ̂ Qjoa]oUbao T`cS T`cSc bU\, gb^ a^TU`eP_D

(̂.'D ]XU ]UWP\U`Wb_UY R^Tlb R aRoWX a R^W`PabP]XU\ RP-c\U]l1_PUbao 
0.5 [U]b]^abX ZPbX^]^R (X a^^bRUbabRU]]l]\ PS`USX`^-c\U]l1_U]XU\ 

1(^]fU]b`PfXo1'{;P(|' %

0 0.2 0.4 0.6 0.8@_Sa' 44' 3PRXaX\^abl a^TU`)ZP]Xo ]UWP\U`W1_UY 0-R^Tlb ^b WPa^[U]Xo _^`^-R^S^ e[^`Xabl1\ `PabR^`P ]Pb`XU\ \U`W[^S^ _UaZP _`X bU\_U@Pbc`U 0_4 "a [661 ; -{.5

(a
D

STU ^6 _`XRUTU]]Po b^[iX]P - DTXddcW]^S^ a[^o (a`UT]UU -1`Paab^o-]XU ^b PTa^`QfX^]]^S^ aaa[^o T^ fU]b`P'|'o)ZUabX m[UZb`XgUaZXe DWP_
`oT^R TXddcW]^S^a [^o); 6 Z^]fU]b`PfXo X^]^R - ,4 @ *1.5`PabR^`P; -Z^]abP]bP. ]

aa
^.[1`X Q^[lb_Xe Z^]fU]b`PfXoe Dm[UZb`^[XbP b^[iX]P TXddcW]^- .S^ a[^o R _^`^TPe [`XQ[X>ZPUbao Z ]c[}^ X _`X ]UZ^b^`^Y Z^]fU]b- 0

WPRXaoiUY W`PfXX' R b^\ gXa[U ^b RXTP X^]^R' RWPX\^TUYabRXU S`c]-
bP a a^[l1^ _`PZbXgUaZX _`UZ`PiPUbao. *2.5||`X ]UQ^[lb_Xe Z^]fU]b`P-

RWPX\^TUYabRXU fXoe 3Pa^[U]]^abl, 7^TXddcW]lbe a[^UR \X]U`P[l]l{e gPabXf a ZP-bX^]P\X R[Xo]XU c\U]l{hPUb Z^]fU]b`PfXX ZPbX^]^R ]P a^TU`e(P- @Xa. 4Q. 3PRXaX\^abl bU\_U`Pbc`lb WP\U`WP]Xo WPa^[U]]^S^ \^`aZ^S^]XU ]UWP\U`WhbUY R^Tl1. [[^ T^abXe<U]XX ]UZ^b^`^Y Z^]b1U]b`PfXX _l][URPb^S^ acS[!1]ZP a R[P)Z]^ablb^ 0.28 a a^abPR^\ WP-[386] R[Xo]XU `PW['1!]]l|\ ZPb!]^]^R aZ^`^abl caX[XRPUbao, a^TU`)ZP]Xo a^[U]Xo `^abP ]UWP_ S{^`^R^S^ `PabR^`P\U`Wb[UY R^Tl{ R WPRXaX\^a.}.X _ ^b _ 3Pa^[U]]^abX _ 1 1e{P?1; _ R^W`PabPUb' 2 \^`aZPo a^[l; 3 ?P?12| 4 \435Df
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0 @_a. 47. 3PRXaX\^ab[, a^-||]W 0.5
]UWP\U`W1_U!] TU`)ZP]Xo R^* D

^'|.bU]!1_U`Pbc`l1 Tl1 _`X WP- D 0.4Pa^[U|{]^abb{ (R 7^)
* (!^,4 R _lb[URPb^\ acS[X]_ D] 0.W0f(^W. ZU [XQUY-[^): 0.2^ 1 0' 2 - -_0.5,1' _ iD^.2' 3 1' 5 ].5; 1 R Rf- 0.2_ _UaZU: _ 1 1/ 0' 2 0.2' W ^.1' - Qf-

1.2 eT 0.1D
!{

0 0

0.10
-??U\_U`Pbc`P, 

@Xa.4 8. 3PRXaX\^abl a^TU`)ZP]Xo ]UWP\U`W1[UY R^Tl! R \^`aZ^\ acS[X]-
(^W. ZU ?b^`X]-?^) _`X UabUabRU]]^\ WPa^[U]fX 0.4 

_ * 1 R '' ^bbPXRP]Xo; '"'Y"`''c`",fXZ[U 2 R WP\U`WP]XofXZ[U 

!,"a-10
a e[^`Xabl|\ ]Pb`XU\ _ P a ac[ldPb^\ `P '? , \PS]Xo b^[lZ^-2.W 

[1`^RUTU]]l1U "a. R 19R6*1992 -0'35 SS. ,P 0\TU`\X]aZ^Y \U`W_1
;1Db]DY abP]fXX Xaa[UT^RP]Xo a^abPRP R[PSX _^WR^[X[XdPW^R^S^ 'Y]W

1WPZ^]^\U`]^abX XW\U]U]Xo cabP]^RXbl a^TU`>ZP]Xo ]UWP\U`W{_UY
R[PSX R S`c]bPe 0`ZbX]UaZ^S^ _^QU`U>Zlo.

-? 11`X bU\_U`Pbc`Pe + R \^`aZXe acS[X]ZPe X ac_Uaoe-5 -8 
0.30 a^e`P]oUbao W]PgXbU[l]^U Z^[XgUabR^ ]UWP\U`Wb_UY R^Tl1

(`Xa. 41). |1`X *5 bU\_U`Pbc`Pe ]X)ZU + Z`XR;]U ]UWP\U`W*"a -10 
b_UY R^Tlb R WPRXaX\^abX ̂b bU\_U`Pbc`l] _`X WPa^[U]-`PW[Xg]^Y 

0.20 ]^abX ]P!bX]P}^b aQ[Xe<Pblao. 1U`^ob]^' mb _̂ `^Xae^TXb WPa gUb
Rl]_PTU]Xo XW ]UZ^b^`l1e a^[UY, R gPab]^abX,\X`PQX[X-`PabR^`P 

* bP Z^]fU]b`PfXo ]PgX]PUb P bPZ)<U _`^1{Ua-c\U]l1hPblao, T`cSXe 
0.10

0.25

DT 0.2
D!,"a-12 DD
3! 0.15
f !.:'

^9.1]PabXf, RP]]^abX b^[iX]l1 TXddcW]^S^ a[^o X a^TU`)ZP]XU\ `l!e- 0.16f[^aRoWP]]^Y R^Tlb) X \^[UZc[o`]^S^ cRU[XgU]XU\ RUaP (_^a^[X e
^.1P]b_[^ddP) c`PR]U]X}^ X WPRXaXb D^b a0abPRP a^[X a[UTc}^iX\ 0.05]^Q`PW^\: ]e{P?1 > \^`aZPo a^[l > ?P?1, > ?P5D". (,

1[Xo]XU a^abPRP `PW[Xg]^S^ .''"" ]U3P\U`3-
|[UY '' "d`''.']XU R^Tlb 4_W_2_10\^)Z]^ ^fU]X1.l bPZ)<U _^ 1.U\_U`Pbc`P\ WP\U`WP]Xo
R[P)Z]lbe S`c]b^R. ?PZ, ?U\_U`Pbc`P, _^ 0.!. '?TP]]l]\ -o`ZX]P [386], 
[U]]l1\ ]P ''`!T.',,-46' [`X WPa^[U]]^abX `Xa. 7^/^ ,,''""'bnS^ @Xa. acS[X]- 49. 3PRXaX\^abl TY" a^TU`>ZP]Xo ]UWP\U`W1_UY R^Tl1 R _UaZU (`. 1`ZcbP-ZP a R[P)Z]^abl[^ 0.28 bU\_U`Pbc`P WP\U`WP]Xo 9eP) _`X UabUabRU]]^Y S1^`^R^S^ WPa^[U]]^ abX 0.03?' ^b bU\_U`Pbc`l|`Pa1'R^-
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215



@Xa. 50. 3PRXaX\^abl a^TU`>b<P- R \PaaXRU S^`]l1e _^`^T WPRXaXb̂ b Xe m[UZb`X_{]^[o S`XgUaZ^S^ 
]Xo ]UWP\U`Wb_UY R^Tlb R _l![U- _`^R^TX\^abXX [X ^b ̂ Q`Pb]^YU Y RU[XgX]l1 m[UZb`XgU-gUaZ^Y 
RPb^\ 11UaZU ̂ b Z^]fU]b`PfXX820 m[UZb`XgUaZ^Ua ̂ _`^bXR[U]XUa^11`^bXR[U]Xo. ){'TU[l]^U aZ^S^ 
_^`^R^S^ 56 `PabR^`P ^_`UTU[oUbaoZ PZ a^_`^bXR[U]XUZ cQP a^ a1'^`^]^Y 1 \!1^`^Tl{ * _2 _ _8 1 _`X "(; 2 _`X '? '?10 b^Zc' _`^bUZP}^iU\c \U)<Tc US^ ]1`^bXR^{{^-!]^ab^o]]^\c TRc]\,1o 3Pa^[U]XU \P?1 [418]

X R 0\. _U`U\U]]l1eS`P]o\X, XW\U`oUbao {,P`PZbU` ]{^)Z]l|\X 
_^[UY WPRXaXbb PZ)<U ̂ b _^_m[UZb`^\PS]Xb]lbe T!1m[UZb`X.bUaZ^Y 

0 U X \PS]Xb]^Y _`^]XbTPU\^abX a'1'^o]]^Y f.
5,%^ \4X]U`P[l]l{U gPabXflb R gPabX S^`]l1eQ^[lS_UY TXa_U`a]l1e 

P bPZe(U [UT oR[o}^bao b1`PZbXgUaZXX W^[ob^`P\X.3 [Ub<b`X-_^`^T, 
[{UaZPo _`^R^TX\^abl \U`W[l1e _^`^T ̂ Qca[^R[U]P _`^R^TX\^-a^R. mb^ eP`PZbU`]^ \^`aZ^S^ WPa^[U]'1oX  ]U _`^oR[oUbaoT[o 

)ZXTZ^S _̂ ̂ `^R^S^ X\UUb eP`PZbU`. X^]-abl}^ X X^]]l1Y gXab^Y a^[X e[^`Xab^S^ T[o ]Pb`Xo `PabR^`P `PabR^`P [41R].
1{Po _`^R^TX\^abl _^`^Tl|' ZPZ XWRUab]^̂' _`UTU[oUbaoZ PZ ac\\P3 ^bbPXRP]Xo X _`^\U`WP]Xo fXZ[Pe a^TU`)ZP]Xo ]UWP_[\[o 

\U`WhUY 1{^]]l1e Z^]abP]b' UU a[PSP}^iXe:R^Tl! R WPa^[U]]l1e \U`W[l]e _^`^TPe _`^oR[oUbao SXabU-
(`Xa. 43). 1 _UaZU a^TU`e<P]XU ]UWP\U`W_]UY R^Tl1 `UWXa c[{U]l1_P- !h61/T(`- + 1= `S_),Ubao a _^]Xe(U]XU\ bU\_U`Pbc`l| Ql1ab`UU' (`Xa. gU\ R acS[X]ZU 43

* |1 49), gb^' ̂ gURXT]^, aRoWP] â  R[Xo]XU\ 6 Z^]_PZbXR]^Y _^RU`e]^abX STU ae, Z^mddXfXU]b m[UZb`^[XbXgUaZ^Y TXaa^fXPfXX, - 
_ S[X]Xabl1e gPabXf. X^]^R, X^-1{U]b`P|{Xo 1{' RP[U]b]^abl _^T1]hZ]^abl ` `PabR^`P' - 

1 _^TbRU`>ZTPUbao ]^R, ! _^TRX)Z]^abX.1  _^`^Rl1e WPa^[U]]l1eaZ^`^abX fU[^\ a^TU`-cRU[XgU]XU dc]ZfXo `PabR^`Pe `^abP - 
)ZP]Xo ]UWP\U`W1hUY R^Tlb _`X e[^-l{U`W[l1e _^`^T\ ^`aZ^S b̂ X_P a^TU`)ZXbaoS [PR]l1\ ^Q`PW^\ WPa^[U]]^abX, ̂ T]PZ^cRU[XgU]XX 
b^[lZ^ _`X R1,1a^ZXe (-2 ]Pb`XY' Z^b^`^S Ẑ ̂ mddXfXU]b Q[XW^ZbU\_U`Pbc`Pe + 1 T^abPb^g]^ ?Z^- TXaa^fXPb1XX '?). `XablbY c 

a^TU`e<P]Xo ]UWP\U`Wb_UYR ^Tlb a Z 1. bPZXe _`^R^TX\^abl _`XQ[Xo(U]]^WPa^_`^abl `^abP ![o `PabR^`^Rc TU[l]Po cRU[XgU]XU\ -? [U]]^abX _`X 1 a[c]PU gXab^S^ R! 1`P)ZPUbao :e[^-c\U]lb_PUbao' -8 `PabR^`P d^`\c[^Y 
]Pb`Xo' Z^STP] U _`^Xae^TXb Rl1_PTU]Xo a^[X' mb \̂ ̂ )ZUb`Xab^S^ 0.16(D\'a\)_1,1= Qlbbl aRoWP]^ bU\, a gb^ WTUal, _`X \P[^Y b^[iX]U )ZXTZXe _[U_

STU 6_ \P?1 R _`^\X[[U.]^Z, Z^]fU]b`P11Xo _`^oR[oUbao R[Xo]XU PTa^`QfX^]]l{e aX[, Z^b^`l{U ]P ]U-
S^`]l1e _^`^T\ ̂ >ZUb1a[X m[UZb`^_`^R^T]^ab\Ul `W[l{e Q^[lb_^\ a_^a^Q]l{ ^b WP\U`WP]Xo `Paab^o]XX T^_^[]X-cTU`e(Pbl 

X aX[l]^ _`^]XfPU\^abl ^a^QU]]^bU[l]^U Z^[XgUabR^ \U]oblao, b^ R^Tl]. 0 _`X TXm[UZb`XgUaZPo b^[iX]l1 _[U]b(X XecRU[XgU]XX 
1\,1PS]Xb]Po Xe a^abPRPX  ab`^U_\P[^ WPRXaob̂ b R^a_`XX\gXR^abl ]U aZPWl1RPUbao' X aZ^`^abl TUYabRXU a^TU`>ZP]Xo ]UWP-c)ZU `^abP 

Q^[lb_UY gPabSb\U`Wb_UY ]bTo. 1U[XgX]P _`^]X1{PU\^abX R^Tl1 WP\UT[oUbao. 1^W\^e<]^, TXm[UZb`X]UaZ^Y mb â RoWP] b̂ PZ)ZUa  WP- -? X\UUbS`c]b^R XW\U]oUbao 1^TP _`X bU\[bU`Pbc`P 0 eRPb^\ ^b 4 40. gPabX ZPbX^]^R Z`XabP[[P\X [lTP _`X Q^[UU T^ ]XWZXe bU\-
* *2 [`X X 3 bb`X_U`Pbc`Pe. _`^]X1{PU\^abl 31, [UT 19 "a TXm[UZb`XgUaZc}^ 

* _^`^T \P[P.1R YPS]Xb]Po R^a_`XX\gXR0abl \U`W[l1e ^(bU]l DQ_{UU XW\U]U]XU 'a. ]PZ[^]P Z`XRl1e WPRXaX\^abXa ^TU`>ZP]Xo
3Za_U`X\U]bP[l]l1U Xaa[UT^RP]Xo' _`^RUTU]]lbU 1D.[. 3lbZ^Rlb\]UWP\U`W1_UY R^Tlb ̂ b a^[U]^abX (`Xa. 50) _`X bU\_U`P_`PW[X]]^Y 

[{b^ X m[UZb`XgUaZ^UUS^a ^b`cT]],1ZP\X _^ZPWP[X' bc`U ̂ Qca[^R[U]^ bU\, gb^ ]PZ[^]P [162], mbXeZ `XRl{e cTU[l]^U cS^[ T^[VU]
R^[]a^]1`^bXR[U]XU'Z PZ X aZ^`^abl _`^T^[l]l1e aUYa\XgUa1(Xe Qlbbl _`^_^`fX^]P[U] _^]X)<U]X}^ bU\_U` Pbc` lb 2].|31 

\U`W[l1e a^[UY R ;b^-_^`^T ^b Z^]fU]b`P1{XX WPa^[U]]l1e WPRXa!1b 
(`Xa. bU},{-X bU\_U`Pbc`lb 1^ RaU\ 51). TXP_PW^]U `^R^\ ̀ PabR^`U 

3.4. m[1Zb@Xg1aZX1 X 0ZcabXgRaZXR aR^YabR0 _U`Pbc` bU\_U`Pbc-a^_`^bXR[U]XU a _^]1.{>ZU]XU\,| cRU[XgXRPUbao 
Z`XRl1e ao b^[{ZPb bU`USbbQP'{P`Pb<bU`]^Y ̂ a^QU]]^abl1^ oR[oUb `l;. 

[[PR]l;\ ^_`UTU[o}^iX\ m[UZb`X({UaZXUX  PZcabX_dPZb^`^\, a^^bRUbabRcZ)iPo, X]bU]a11R]lbe RU`^ob]^,b U\_U`Pbc`U dPW^Rlbe
gUaZXUa R^YabRP WPa^[U]]l]e \U`W[l1e S`c]b^R' oR[oUbao a^^b]^_ _U`Ue^T^R.,[|,[o RaUe Xaa[UT^RP]]l1e [Xb^[^SXgUaZXe ̀ PW]^abUY
1hU]XU bRU`T^Y X >ZXTZ^Y R^Tlb X aRoWP]]Po a ]X\ Z^]fU]b`P-dPW S`c]b^R R mb^Yb ̂ 1]ZU^Q]P`c>ZXRPUbaog UbZPo aRoWlb U\_U`Pbc`lb 

a^[UY R _^`^R^\ @Pa_`UTU[U]XU fXo _^ab^o]]^S^m [UZ_`PabR^`U. ^b S`c]bPe ^]PZ^]fU]b`PfXX _^`^R^S^ 1 ]UWPa^[U]]l1e `PabR^`P' 
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25^!. 
g W]P({U]Xo ]:|!XU RS1[^bl mRbUZbX.bUaZ^Y ^ T^ bU\_U`Pbc`l! 1]^`0R^S^
d

|[`X mb^\ R`U\o e 200 m[UZb`XgUaZ^Y `PabR^`P. .,'.,''"'''-`U[PZaP'f"' 
Y ]\{U]l|_U' }]^ gU\ [{`Ua]l]e \U`W[l]e T[o _UaZ^R.} }4W\U]U]XU ^ bX_P WP_9 bm^ a^[U]Xo _^`^T ̂ 'b'\^`aZ^S^ Z Z^]bX]U]bP[l]^\c S1`XR^TXb Z R^W-5.
2\ m[UZb`XgUaZ^S^ a^_`^bXR[U]Xo `')PabP]'1b^ ]P 1_1._5 _^`oT1ZP..1 

100 ?b<^`^abX _`^e^)ZTU]Xo R^[] R S^`]l!e 0 _^`^TPe XW\U-c_`cSXe 
T 1]o1^bao R W]P({XbU[l]l1e _`UTU[Pe. W 1a[X XWRU`>ZUh]l]U X b(`XabP[-950 [11gUaZXU _^`^Tl] eP`PZbU`XWc}^bao aZ^`^abl}^ ^ `Pa_`^a.!.`P]U]Xo

R^[] ^b 3 ] Z\/a, b^ R ̂ aP]T^g]l1e T^ _^`^TPe aZ^`^abX XW\U]o}^b-^()
ao ^b 0.5 6 Z\/a. DQlb.b]^ T^ gUbZcb^ cTPUbao P]].{30b`^_020406080 cabP]^RXbl 
11!,1}^ Sb^`^T aZ^`^abl RaUSTP 1]U\ Q^[lb_U bb^] P_[Pab^RP]1'1}^, - (^]fU]b`PfXo _U`__^`^R^S^ S/[`PabR^`P' ]bU]TXZc[o`]^ U\c. !P_`X_bU`, R S[!1]Xabl|e a[P]1{Pe ab{^`^abl _^

@Xa' 51. 3PRXaSb\^abl hP_[Pab^RP]X1^ ab<^`^abUY 1400 \/a, P _`^T^[l]l]e R _U`_U]TXZc[o`]^h,[ aUYa\XgUaZXe `PR]P ]P_`P|][U-R^[] R WPa^_
[U]]^Y ac_UaX ̂ b Z^]fU]b`PfXX 1{XX RaUS^ 490 \|a. 1 _^`^R^S^ ^aPT^g]l1e _^`^f _`X fU[^\ ac11fUa1.RcUb bU\_U`Pbc`U T[o `PabR^`P T^-*5 "a R(_)[l]^ ^Q^a]^RP]]Po abPbXabX11UaZPo WPRXaX\^abl _{U)<Tc a|{^`^_

R[P>Z]^a.SX: _ ,[[o 1 _ 10; 2 20 X W W0g^ - abl1^ X |162] _[^b]^ablb^ _^`^T:

|=P'`*/m'.? a^^bRUbabRcUb 0 X _`X Z^]fU]b`PfXX cRU[XgU]XX a\UiPUbao R
^Q[Pabl STU 7 Rlb`P)ZPUbao _ Q^[UU ]XWZXe * R Z\/a, (_[^b]^abl) bU\]]U`Pbc` R S|a\W,a bX 1; R _P`P\Ub-a^^bRUbabRXX ` a WPZ^]^\, - 
aRoWl1RP[^iX\ [{^ !.!. |1cWlb`URc, Z^]fU]b`PfX}^ P `lb. 6, 1 1, _^ 0.1(. = = }`c_^Rc 7.5 X a bU\_U`P1.c`^Y 14.8,-1 `PabR^`P US^ WP- - 
\U`WP]Xo a^^bRUbabRU]]^. 1 ]UWPa^[U]]l1e [162]. \U`W[lbe S`c]bPe' ZPb( XWRUab]^,

bbPQ[b^TPUbao [[^ \]Ub*Xb^ }6.!. 3lbb<^RP, aZ^`^abUY Y`^T^'l]l'e XWh1U`U]XU `UWZ^UcR U[X'U]XU R^./1] {]`Xm[UZ.|.`XgU-cTU[l]l1e aZXe {1U`Ue^TU a^_`^bXR[U]XY ^b _^[^)Z11bU[l]lbe _^WR^[oUb Z ^b`XfPbU[l]l1_4 bU]\'{_U`Pbc`P\'b^g]^ T^abPb^!1]^ ^_`UTU[].1bl
b^gZc ]PgP[P WPa^[U]]1,1e WPl{U`WP]Xo ]c1U`W[l1e [[o S`cS]b^R S`c]b^R. ]PQ[b^TPbUb.-'' ||4\ Qlb[X _^[c!{U]l1 ,'-RXaX\^abX ''!',''U`]^U[|^S1X>ZU]XU ''*''.- bU\_U`Pbc`l1, a^^bRUbabRcb^bfUY m[UZb`XgUaZXe ]P}(1P[c cTU[l]l]e a^_`^bXR[U]Sb`] ̂1. Z^]fU]b_ cRU[X1{U]b,{,1

a!{^`^abX _^`^R^S^ `PfXX R^[] X ^b ac\\P`]^Y `Pa_`^ab`P]U]Xo D]^.1.Ua]^ aRoWP]^`PabR^`P c_`cSXe R[P>b<]^abX [163]. WPa^[U]]l{e
\U`W[l{e . Z^]1{U]b`PfXUY S`c]b^R. _^`^R^S^ {P`PZbU`]^Y R \U`W[l{e _^`^TPe. 1(^``U-^a^QU]]^abl}^ `PabR^`P WPRXaX\^abX ̂b
R[Pe(]^abX [o1{X^]]Po oR[oUba'{ WPRXaX\^abl mb^Yb U\_U`Pbc`l1 UU mZab`U\P[l]lbY ^b Z0]fU]b`Pf11X eP`PZbU`. ^hX-11`X ]Ub<^b^`^Y
R[PV]^abX, a1,1RPUbao _^ Q[bbWZ^Y Xaa[UT^RP]XY Z _^[]^\c 1D.[. WP_^[]U]X}^ `UWc[lbPbP\ 3lbZ^RP' XWRUab]l]\,1_^` X['1 Z |]`UTU[c bU-
Zc(1UabX, bU^`XX m[UZb`XgUaZXU cTU[l]l1U `PabR^`^R a^_`^.|,XR[U]Xo c`PR]U]XU\:X\U1^b \X]X- '1W \c\. 0.[. 3lbb<^R ̂ Qb,oa]oUb . mb^ bU\, gb^ [ a]PgP[P 3.36 a|a = |,,cRU[XgU]XUR[Pe]^abX "' WPa gUb WP\U1fU]Xo R _^`Pe R^WTce[1 _`XR^TXb Z cRU[X_ * 1]U]XZ) STU 7", bU\_U`Pbc`P * ]PgP[P WP\U`WP]Xo, PQa^[S^b]^S^ 6 Z^]fU]b`P!{Xo {10`^-a^TU`'<P]Xo ]UWP\U`WS_UY ,?'T"', R b^\ gXa[U R^S^ * .1b^ X ?,^ 1(^]11U]b`PfXo RU]{Ub `PabR^`P, ^T]^\^[o[l]^S,^ Z `Paa^[P, a^_`^bXR[U]XY. `Pa1.R0`P.c\U]l1[U]X}^ Db\UbX\, gb^'mb^ 8 ^Q[bPabX bU\_U`Pbc` ]X)ZU R^W.\^)Z]^ b^!bZX WP\U`WP]Xo _`X ]PQ[S^TPUbao T^abPb^!1] ]̂ XWZXe W]P{{U]Xoe R[Pe<]0abX. '{`|(^|]{'1`P)ZU]}{Po ^Q`PbSb^ _`^_^`fX^]P[l]Po WPR1{aX\^abl TP[l]UX11]UU aZ^`^abUYR[PV]^abX cRU[XgU]XU Rl1{11U _`UTU[P bUZc!1UabX R R^[] ^b Z^]fU]b`PfXX _Ua1{P]l{e S`c]bPe S1`XR^TXb "cb1`cSXe `PabR^`P'Z ^Q`PW^RP]X}^ [lTP, ]1U`U\l11{P}^]1{U-

!b1'^ }D.[{. 3lbZ^R Rlboa]X[, S^ b^Z^_`^R^ToiXU XW\,1U]U]XU R[P)Z]^abX },1U`W[},]e WP-_cbX. 1 S[X]Xabl{e S`c]bPe mb^b mddUZb Rl1- (]^[U]]l1e S`c]b^R _`X _^ab^o]abRU Z^]|1U}{b`PfX1{ a[PQ^. }TU[l]^U X bU\-`P)(U] m[UZb`X1]UaZ^U `PabR^`P a^_`^bXR[U]XU R WPa^[U]_ _U`Pbc`l1 \^)ZUb _`XR^TXbl ]l1e \U`W[l1e ZPZ b( S`c]bPe \^]^b^]]^\c T^abPb^g]^ a[PQ^ WPRXaXb ̂b cRU-Xe [Xb^[^SX({Uab(^1.^ a^abP- [{'1b{U]X}^ aZ^`^abUY RP X ^{b`UTU[oUbao R^[]' bPZ X Z mZab`Uh1P[l]^\c eP`PZ-b^[lZ^ c_`cSXe Z^]1{U]b`P1]XUY _^`^R^S^ 3d- 'SU`c `PabR^`P' WPRXa11\^abUY c 1 mb^\ a[c!.PU \PZaX\1c\ ]XWZ^gPab^b]Po aZ^`^a.1.1{ _`X-dUZbbbR]Po `0^ TXm[UZb`X(.UaZPo _`^]XfPU\^abl )(^T1'bbao ]P R[ P)Z] ^ abl, aX[l]^ _`b.bQ[XWXbU[l]^ WPa^[U]]l1e a^^bRUbabRc}^ic}^ _^[ ] ^ -\U`W[l]e _UaZ^R a^e`P]oUb P]^lbP[l]^ Q^[l_ \{c WP_^[]U]11}^ _^`. 1 S[XSbXabl1e S`c]bPe cRU]bXgU]XU TXab{U`a]0_
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!P\X Ql:[X _`^RUTUol] Xaa[UT^RP]Xo aZ^`^abUY _`^e0)(/{U]Xo
{1`^T^[l]l1e R^[] R ^Q`PWfPe S`c]b^R $\P[P ]P`c1[U]]^S^ a[^'<U-

R WPRXaX\^abX ]Xo ^b WPa^[U]]^abX X R`U\U]]^S^ a^_`^'SXR[U]Xo3W
^T]^^a]^\c ae<PbX}^ ̂ ,`. 1 mZa|1U`X\U]bPe D WPa^.|bU]]^-cRU[1,1gU]XU 

S`c]bP ab!1 _`XR^TX[^ &P Z }"{^]^b^]]^\c aZ^`^ab.UY\^ c\U]l]11U]X}^ 
^ _`^T^[l]l1e R^[]. )(^`^b_^ _`^a[Ue(XRPUbao WPRXaX\^a1.l aZ^`^-D1

abUb? _`^T^[l]l1e R^[] ^b D R`U\U]]^S^ a0_`^bXR[U]Xo ^T]^^a]^\c
qm. a)ZPbX}^' STU Q^[l;hU\c W]PgU]X{^ R`U\U]]^S^ a^_`^bXR[U]Xo a^-

()bRUbabRc}^b Q^[lb_XU aZ^`^abX.
1

[{P 52 _`UTabPR[U]l1 `Xa. XW\U]U]Xo aZ^`^abUY`UWc[lbP.|.l1 
;]ZcabXgUaZXe R^[] 1200 R 1W00 |400 1500 1600 1700 Xa_lbbP]XY`UWc[lbPbU TX]P\^\Ub`!-{1{UaZXe 

b1^[WcgUabl. ]P 71W\U]U]1bo aZ^`^abUY ?Z^`^abl Q^[UU R^[b*, \/a W]P\{XbU.b|l]lb R ac_U-
aX, Z^b^`^Y eP`PZbU`]lb T[o Q^[lb[XU X a^^bRUbab-TUd^`\P:1XX 
]]U]]l{U XW\U]U]Xo ab`cZbc`l1. 3Pa^[U]]^abl [Xf{PUb _UaZP e`c_-
Z`be aR^YabR, _^mb^\c XW\U]U]Xo aZ^`^abUY PZcabXgUaZXe R^[] R
|1U\ ]URU[XZX.

d
^
]11 3.5. m[RZb@ ẐX !10bXg Ra ZX !D

\^9 X Z^@@^3X^]]l!1 aR^YabR0^

.S^ZP |1`X R^WTUYabRb{X _^ab^o]]^S^ m[UZb`X({UaZ^S^ ]P S`c]-^- '|'l1 R^W]XZP}^b oR[U]Xo m[UZ'S`^^a\0aP X m[UZb`^d^`UWP' RS{U`Rl1U
!1Wc!1U]]l1U @. @UYa^\ R 1909 S. 3[UZb`^^a\^a^_,{ ]PWl1RPnb !!U`U-

R^Tl1 R {b^`Pe S`c]bP, TRX>ZU]XU P m[UZb`^d^`UW^_{ _U`UT]]X>ZU_- 
1bPabXf. (PZ ]XU bRU`Tl1e _`PRX[^, R0TP Z 0b`].!1{PbU[l]^_TRX>ZUbao 

]\,{c m[UZb`^Tc( ZPb^Tc)' P \X]U`P[l]lbU gPabXfl1 Z S1^[^>ZXbU[l]^-0 500 1000 1500 2000
lbc (P]^Tc). 3b^ a[^>Z]l;Y _`^fUaa; a!bXbPUbao, gb^ ?Z^`^abl c_`^iU]]^ TR}1_R^[], \/a
}1(U]XU R^Tlb ^Qca[^R[U]^ achTUabR^RP]XU\ _^[^)ZX-TXddcW]^S^ 

@Xa. 52. ?Z^`^a'SX PZcabXgUaZXe bU[l]^ R^[] WP`o)ZU]]^S^ R ^Q`PWbTPe a[^o _b^`aZ^Y X^]^R ac_UaX (:4) RQ[XWX_ ^RU`e]^abX X \X]U`P[l-
_Uab<P-(1) *-:1 bb`X bU\_U`Pbc`U !bPabXf' X WPa^[U]]^abX S{l1e !{Pab1,1f '?  0.2Y P Xe ^1'`Xb-(PbU[l]l1\ T^ 1WPh[b`Xe^RP]- TRX)<U]XU WP`oT^\. YW-- ]Po ^Q[Pabl) X _^a[U (bU\]Po ^Q[Pabl) Ql;b^b< TX]11h{^\Ub`Xb1UaZ!{e bba_l;bP]XY X^]^R ̂ T]^S^ W]:1ZP ̂ Z^[^ _^Ra`e]^ab{,1 gPab!1f a^WTPUb]P _^[WcgUabl m[UZb`X11UaZc}^ aX[c, _U`UTRXSPb^icS^ R^Tc R S`c]bU' 11`X mb.^\

{]`^Xae^TXb aZ^[l>!(U]XU 1bPabXf eXTZ^abX _^ _^RU`e]^a1.X ||0/.\
abX _`XR^TXb ̂ Qlbg]^ R[Xo]XU\ Z RWPXlb^TUYabRXo _^]X)ZU]X}^ aZ^`^abUS.1 _^RU`e]^ab]l]e aX[ a _`X[USP{^iX\,!XR^[], RP c_`cSXe 
_UagP]l1e X]^STP a[0o\X ]PQ[b^TPUbao )<XTZ^ab|{. ^Q`Pb]lbY ?[^a^Q]^abl )ZXTZ^abX mddUZb, Z bUgU]XZ) aRoWP]]b,bb]a XW\U`oUbao
^a^QU]]^abo\X XW\U]U]Xo RU[XgX]^Y m[UZb`^ZX]UbX({UaZ^S^ ^b]^aXbU[l]^Y _^bU]fXP[P (TWUbP-_^bU]fXP-R \U`3[l1e
WPa^[U]]l1e (^mddXfXU]b ',T''"'a', S`c]bPe. a^^bRUbabRc}^iUS^ "bbP), _PTU]X}^ [[cPaa^]P R^W`PabPUb m[UZ'S`XgUaZ^S^ _`1,1 !1a_ _^bU]fXP[P R

^b _`Ua]l]e {( 1{PabXf. `Ue^TU WPa^[U]]l1\ a[^U X^]^R S`c]bP\ TXddcW]^\ R^Z`cS X \X]U`P[!,]l]e !PXQ^[lb_Po\U`3-T^abXSPUb T[o 
[l{e aX[l]^ RU[X!1X]P WPa^[U]]l{e _UaZ^R W]PgU]XY eP`PZbU`]P ](WUbP__^bU]fXP[P _`X 0.WR-0.4, ]PXQ^[l11]U\ P S._X] TXddcW-T[o 
0.44 !1b^ 0.45, gb^ }{^\ Q[XWZ^ a[^U' Z RU[XgX]P}4, \^e<]^ ]PQ[b^TPbl - eP`P1(bU`]l]\ [X|_l R mbXe aca_U]WX-S`c]_T[o `PWQPR[U]]l]e 
b^R R bP[^\ a^ab^o]XX. oe 14W\U]U]XU _`X ]URlba^Z^b? Z^]fU]1'`PfXX bX_P WPa^[U]Xo m[UZb`^[Xb^R. _^`^T 0Qlb.b]^ _`X Z^]_^1.\^@-
aZ^S^ Z !{U]b`PfXX Z^]bX]U]bP[l]^\c _1 m[UZb`^.]]XbP _`XR^Tb,1b 0.5 ] m[UZb`0ZX]UbX1{UaZXYb Z R^W`PabP]X!^ b:^bU] aZ^`^abX fXP[
PZcabXgUaZXe R^[] R 1.2-1.5 ]c[}^. 3[UZW'`^^a\^bX(1UaZ^U `PRU] _U`UTRb,1eU]1.1U |]^Tl| R 110`Pe`PWP.
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10S`c]bP WPR11aXb] 1`X 11^ab^o]]^\'1 m[U|{b`,,1(!aa!(^\ ]b^[U 0.1' RU[}{1!111{l1

Z^mdd!{fXUS{bP m[U1(b`^^a_'{^aP,(Z, ̂ b^`lbY ̂ b'`:1)1(PU.S m[UZ.|.`^ZX*
5`[{ 

]UbX1{aa1(}1U aR^YabRPS ̀ c]'SP, SU()\Ub`Xb b̂ b^`^R0S Ŝb `^a.1'`P]abRP X
aR^S1abR [^`^R^S^ 3]P.bU]bbU /{ S`c|-{.S^Rc1[:b `PabR^`P. `PW[],1g]l1e 0

W . XW\Ub-1oUba'{b ^[l{(^ R _`UTU[Pe (^b 1 10 R. 10-5 a\2/a).T^ cWZXe 
},1U`W'1lbe] 1^`^T oR[U]XU m[UZb`^^a\^aP'1hW c!{:1[^al ^Q`PWfP,a \.4[o [[X]P 

0.0. 0]P]o]^lb |1`X _^bU]|{SbP[^R1  20-130 1 X a`b[U[10]. `PW]^abX @Xa.53. @Pabb`UTU[U]XUR ^T^`^T]^S b̂ b^S<P3PbU[o R ^Q`PWfU\ U`W[^S^`! b^|(P ̂ Z^[ 1̂ 2 \0 R ̂ Q`PWb1U e e 7.5 8 44 a\ hbU`W[^YS [X]l1 _`X
acS[S{]b<P a ]PgP[l]^Y R[P)<]^abl1^ 0.46 X WPa^[U]]^ablZ) 1.0% _`X _`^--? *1.5 bU\{_U`Pbc`U +" R bUgU]bbU 11]UabX acb^Z_ `^XW^_1[ _̂ U--2'4 b1caZP]XX _^ab^o]]^S^m [UZb`XgUaZ^S b̂ ̂ ZP (ZP'S^T a[URP) b: 9.6 3,= R[PSX. DQ`PWUb1R  ZPb^T]^Y W^]UQ lb[ Ra_cgU]'`U`Pa_`UTU[U]XU ] 0.4 0, _`X bUh_1U`Pbc`U 12 acb^]< _^a[U mZa|1U`,{\U]bP'a = ` -2.5 

Ql[[X RXT]l| b`UiX]l{' WP11^[]U]]lbU Z^]bPZbP [lT^_,1. } \U`W.:b^Y

S[X}{l| a P]^T^h1 _^`^TP Ql:[P R[P)1(]^abXacePo. 11`:b ]PgP[l]^Y 
3]-38^/^ S10a]1U m[UZb`^^a\^aP R[P>Z]^abl P]^TP c\{a]l11]{.{[Pal T^c 
28^/^, ZPb^]{P P R^W`^a[P 55?^. 0.0. 0]P]ob] ^Qjoa]o[ m'b01 .U\'T^ c 
!|b^ m[UZb`X!]UaZXU aX[l1 _U`U\U1fP1^b |!{U]UU aRoWP]]c}^ gPabl ]U-
W:b_hU`WShUYR ^Tl] Z ^'| P]^TP ZPb^Tc. 3b^ ]P`cbhPab `PR]^RUaXU
[lTP X ]UWP\!U`W1_UY R^TlS X P]^TP' Z^b^`PoR ^aabP]PR['1RPUbao _U_

0.111Pabb{ [lTP R R^Tc, R^a_^[]oo UU DT]^R`U\U]]^`Ue0T^\ cQlb[l. 
0S!^a'ScSbXR11bPo R ZPb^T]c}^ W^]c] UWP\U`W1hPo ]]^TP ,{R[oUbao W]{Ual 135'79

XWQl;'S^.b]^b]b X Rl;TU[obU,!'ao R RXTU [lTP.
^Q`PWfP,a \[[X]P 1 WPa^[U]Sbl{e \U`W[l1e S`c]bPe R _^`^{]^\,1 a^Ta`-`Pa'!'R^`U 

)ZXbao W]Pg1{bU[l]^U Z^[X!{UabR m̂ [U|{b`^[1,1bP' _`X ]\{^`aZ^\ bX|1U @Xa.54. @Pa_`UTU[U]XUR [P)Z]^abX R R ̂ Q`PWfU\ U`W[^S _̂ UaZP a ]P-T"U. 
R[P)Z]^abl!^ \| 0,24 0 @ S1`011caZP]]{X 1{^ab^o]]^_0.18 _`X WPa()[U]'{o = = bb`a^Q[PTP+^bX ^]l1 ]e1P', 5D]_' "bP[l]^Y ?1_, ?[UTcUb ̂ )1(XTP1.l,

'.| S^ |2 bb^-m[UZb`}{gUaZ^Sb̂  ̂ ZP X R' ] 0.4 \0, _`X bU\_U`Pbc`U "[ = = 11'1'^ -2.5 _`'1 Sb`^]1caZP]XX m[UZb`}111Ua1(0S 1̂ '^1{P ]P m[UZ1.`^TPe{ 1`^Xa-
a[U 29 acb^Z mZa_U`1.1\U]bP

e^T'{b a[aTcb^iXU :`UPZ|{XX 

]P b(Pb^Ta:  2\P* + 2|7"0 + 2}.{P* 2U + 2D!- + !,1,= 
(`Xa. 53). 1 b^ >ZU R`U\o R ̂ Q`PWb1Pe_ UaZP _`X WPa^[U]_h 0.2^/^,] P-(|m|]P P]^TU: 2a|- 2U = - 
}1`oe(U]XX |2 1 X aX[U b^ZP 0.4 \0 R bUgU]XU 29 aciUabRU]-T]UY 

[[bf + 25^] 2]2^ 4U 4@|'+ 25D' + .^21 = - }1^S^ (`Xa. _U`U`Pab1`UTU[U]Xo R[PS:,,1 ]U ]PQ[*^TP[^al 54).

}}4]bU`Ua]lbY Qlb[ _^[c[1U] _`X XW\U`U]XX WPa^[U]-|{`X m'S^\ RQ[`bWX ZPb^TP a[UfcUb ^e<XTPbl R^W`PabP]XU `UWc[lbPb' `UWZ^U 
|S^abX R ̂ Q`PWfUa cS[X]ZP _^ US^ }4W_bU`U]Xo_ `^R^TX][Xal RX P ]P P]^TU _PTU]XU R T[X]U. iU[^g]c}^ `! `UPZfXZ), - `! `UWc[lbPbU

b^gb(Pe a {]^\^il1^ m[UZb`}1gUa1(^Sa0 ̂ [a'\!U`P. 0 ZPW;:[^al,]{URobX m[UZ'S`^[XWP1] ̂ Tl]'

gb() ^'|'WPa^[U]]^abl \U`W[^S Ŵ Pa^[U]]^S â cS[X]ZP R^W`Pa'1'PU1' 1 mb<a;bU`b,b_,1U]bPe \lb XaS1()[lW^RP[ X ^Q`PWbTlb\ U`W"S{^S^ acS[X]-
*2'5 1(Pb^TP Z :1]^Tc ^b 0.7 1'|^7^.0 T]^W]P(]]^U ̂ Q''b,oalbU]`bU m'1'^\cZP X S]UaZP _`X bUl1b{U`Pbc`U ?cS[bbSb^ZX \U[ {1`X`^'{]^U WP- T^ "a. 

b`cT]^. 0]URXT]^, gb^ _U`U]^aa^[U]XU _{^`aZ^S^ b1|_P ^Qbb1h\ a a^TU`)!(P]XU_f a^.bbU`]1 %.Z TPbl ^Q`PW- '.-|;PZbc `PW]^]P_`PR[U]]l1!] 
1.'}^]^R W]PZ^R| b`X m[UZb`^[11WU\  ̂ >ZUb Qlb:'l ]U^TSbjbP-b.1c 15 a_a Sb`XZ[PTl1RP[^al T[XSb^Y ]P_`oe(U]!'1U [ 9'6 8. hb[P b^ZP `PW[Xg]l1e = 
Z^R] R^W\^V]^, _`U^Q[PTPUb |( P]^Tc. }(`^\U'b 0S^, _`()-Qlb;bPb ]UQ^[lb-Sb^Y X ./ 0.4 \0. Rl|TU`e(|1RP[ao |{RXe<U]XU DQ`PWUf T^a'S1{SP[P = 
}1ae^TXb \PbU`XP[P P]^TP.R bUgU]XU 12 acb'^Z. ?cTo _^ R[P)Z]^a.S{1, W:1a^[U]- `PabR^`U]1{U `Pa_`UTU[U]!1b^ 

1 Qc S^'Saob Xaa[ UT^R m[UZb`^^a_.1^a1P.a .bbX a]^ab11 P]Xo X R acS[X]ZU ]PQ[b^TP[ao TP._l]US}b_XU WP\Ub]l{Y m[UZb`^^a\^a. `U `], 
US^ _^\^11{l}^ h1^)Z]^ XW\.{U]obl W]P!|U]Xo R[Pe]^ab1.{ X WPa^[U1"{]^-16[XWX ZPb^TP a0TU`)|(P]}1U R[PSX W]PgU]Xo \| 0.56,T^abXS[^ = 
(:'1'X R \U`W[l1e WPa^[U]]l1e S`c]bPe, X\U}^iXe }1XWZc1 ]̂ Uac11{c}^RQ[bbWX P]^TP ^b _U`R^]P1]P[l]^S^ W]P!{U]],1o 0.4\| c\U]l[]X[^al = 
a_^a^Q]^abl, mb^b\ Ub^T \^>ZUb a'SPbl a[^a^Q^\ ^a]^-@ 0.3. ]-{PQ[nTP[^al /{^ bP1()ZU aR'!WP]]^Ua  m[U1{b`^['1W^\._1P TU-= cZ`U_[U]Xo 
RP]XY a _^\^il}^ ]'{^ab^o]]^S m̂ [UZb`X(]UaZ^S b̂  ̂ 1(P.]XU RQ"fXWX ?1]^TP 4.0 X _^Rl]hbU}1XU RQ[XWbbb {Pb^/1P 9.0`! 11^ TT^ `!{ 
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(^``^WXo _'1UbP[[^R R S`c]bPe .!.U]{{XP[P R ̂ a]^R]^\ oR[oUbao m[UZb`^eX* ]P 100 \1 ]X>ZU _^bU]fXP[P Z^``^WXXa bP[X R S`c]bU.
\X.[UaZ^Y. [[`PZbX]UaZX [b^Q^Y \UbP[[ a^TU`e<Xb S1`X\UaX Z^``^WX^]]^YP ZbXR]^abX ̂ fU]XRPUbao a[UTcb^iX\ 6bU_U]l ^Q`P-T`cSXe
\UbP[[^R. ||^mb^\c R a`UTU m[UZb`^[XbP aXabU\P XW ̂ a]^R]^S0 !{XWZ^Ya gXbPUbao \U- PZbXR]^abl _`X m[UZb`XgUaZ^\W^\. cTU[l]^\ 
bP[[P X \UbP[[P-11`X\UaX ^Q`PWcUQb ̂ [lbh^U gXa[^ \XZ`^SP[lRP]X_ 50 D\, a`UT]UY _[^b]^abX ZPb^T]^S b̂ ̂ ZP a^_`^bXR[U]XX T^
gUaZXe m[U\US!b^R. @PQ^bP bPZXe m[U\U]b^R \^e(Ub Qlbbl 0/\2 _`X _^bU`U\ Paal1 ^Qjoa]U]P 1 S R acbZX, P Rlba^Z^Y Q^[UU 0.05 2 ST^ - 
]P ^a]^RU RU[XgX] abP]TP`b]lbe m[UZb`^T]l]e b]^bU]fXP[^R. 1{PV- a^_`^bXR[U]XX 20 D\ X _[^b]^abX b^ZP 0,20 0|\m.T`X T^ 

][U] mb^S^ TlbY ab^oiXY Rlbb_U, ^Q[PTPUb ̂ b`XfPbU[l]l]\ 71aa[UT^RP]Xo `oTP, WPa^[U]]l]e \U`W[l]e S`c]b^R 1D.!. _^- 3lbZ^RP'
bU]fXP[^\ _^ ̂ b]^1_U]X}^ Z a^aUTc, ]hZU. 9U`RX]aZ^Y, 0.[. 1.0. 1a[X 8.1(. 1(`Pa^RaZ^S^' Y^WSP]^R^_Ŷ WR^[X-`Pa_^[^e(U]]^\c 

|

\UbP[[P a^UTX]Xbl TRP X _^\UabXbl R b^ Q^[UU aTU[Pbl Rl1R^Tl1 PZbXR]lbY [X ^Q Z^``^WX^]]^YP ZbXR]^abX_ ^_`PabR^`' cRU[X]U]XX |

\UbP[[ QcTUb |(^``^WXo \U1.P[[^R R S`c]bPe a WPa^[U]]^abX' `PW`c1_Pblao. oR[oUbao ^ W]PgXbU[l]^\ UU a]X)ZU]XX _`X WP-`^ab^\ `^T 
a[^V]^Y Z^``^WXX. 3TUal XS`P}^b _^`^TX  `PW]^RXT]^abl}^ \U`WP]XX ^Q PZbXR]^abUYb P[^S^c\U]l11]U]XX `PW]Xfl] `^[l dXWX]U-
aZXU X eX\X(bUaZXU aR^YabRP S`c]b^R: RPe<]c}^ \U`W[^S Ŝ `c]b^R Rl1_^[]oUb X a WPa^[U]]^abX.1  ]Pab]^abX'ZXa_`^[l cRU[X!1U]XU\ 
[^`^T' _`^]XZP}^iXY.bU`UW S`c]b Z \,1UbP[[P\, Z^``^WX^]]^Y abU_U]l PZbXR]^abX WPa^[U]]l|e \U`W[l]e _UaZ^RP bPZVU a^TU`)ZP]XU

-? R[PSX R S`c]bU X UU m[UZb`^T]lbY Rl;a^ZPo _^bU]fXP[ So`X _`X WPa^[U]]^abX> 0.3^/^,a `UT]oo _`X ^b 0.3\UbP[[P R `!, Z^]bPZ- -5 
bU _^`^T^Y. (bU_U]l a b^S^,.[b^Ql} ]PgP[Pal 0'5|^ X ]\|WZPo _`X WPa^[U]]^abX Z^``^WXo' \U]UU 0.3^/^. Z^``^-![o ]U ^QoWPbU[U]T^ 
Z^]bPZb \UbP[[^R. ){'abP]^R[U]^, WX^]]^Y PZbXR]^abX bP[^S^ _UaZP Rl1a^ZPo _`X WPa^[U]]^abXTRce gb^ _U`U_PT eX\,111UaZ^S^
_^bU]fXP[P \^)ZUb R^3]XZ]cbl X ]XWZPo _`X 0.3^/^ WPa^[U]]^abX] X>ZU 0.27^. |{`X _U`Ue^fU XWb P-bPZ)1(U XW-WP] UW]P1]XbU[l]l]e [^-
ZP[l]l]e ]U^T]^`^T]^abUY a^ab^o]Xo [^S^ S`c]bP R \U`W[^U _`X WPa^[U]]^abX0.2? Ẑ ̂ ``^_R a^abPRU a_[PRP, a^[U]^abX`PW[X]XY 

_ _^`^R^S^ WX^]]Po PZbXR]^abl R 1.6 XZ^]bPZbX`c}^iUS^ RTR^U'[ ̀ X 0.5|^ a \UbP[[^\ (bPZ `PabR^`P' ]PWlbRPU_ c\U]l1_PUbao `PWP 
\l{U Z^]fU]b`PfX^]]l1U bb`X |1^ R _^[b^`P WPa^[U]]^S \̂ U`W[^S â cS[X]ZPm[U\U]blb), ^a^QU]]^ [[o R Z^]fU]b- - `PWP. `PW[XbXY 

(^``^WX-^b\UgP}^baob PZXU )ZU WPZ^]^\U`]^abXZ, PZ _UaZP' ZXa[^`^TP' `PfXX X f[o `PabR^`U]]^S^ ]PS`cWZU. TPR[U]XX Ua[X ,[P>ZU c -? \UbP[[XgUaZXe ^]]Po PZbXR]^abl |{`X 1.5 abU-acS[X]ZP Rl!11|U. bU\_U`Pbc`U TRce m[UZb`^T^R bU\_U`Pbc`P, XW] Xe \^)Z]^`PW]Po 
a^abPRXbl _U]l PZbXR]^abX Rl1a^ZPo 0'3?^, a|U\]oo _`|^m[U\U]b. WPa^[U]]^abX 1lba^ZPo Z^``^WX^]]Po T[o PZbXR]^abl \^`aZ^Y
R^Tl{ RU[X(bX]U aRoWP]P ^b 0.3 0.3?^ X ]XWZPo _`X \U]UU 0.2?^.WPa^[U]]^abX a^ a_^a^Q]^abl}^ X^]P f^ ?1- aRoWl1RPbl \]^SXU ZP.1.X^]l]

]U\U`W[^S^ R Z^\_[UZalb acS[X]ZP Z^``^WX^]]PoP ZbXR]^abl Rl]a^ZPo1{PZ ,[[o R Q^[lhbX]abRU [363]. Sb`^bUZP}^]1{Xe R`UPZfXY, 
b!`X WPa^[U]]^abXQ ^[UU 0.15?^. |1`X _U`Ue^TUX Wb P[^S^ a^ab^o-R^T]l1e X Z^]b`^[X`cU\l|e `PabR^`Pe Z^``^WXo WPRX-TXddcWXUY' 
]Xo R \U`W[^U Z^``^WX^]]PoP ZbXR]^abl RTR^U_ `XaXb ̂ b R^W\^e]^abX _^`^R^S^ c\U]l11]PUbao TRXe<U]Xo ^b]^aXbU[l]^`PabR^`P 
WPa^[U]]^abX 4 !a[X0.||^ X R _`X WPa^[U]]^abX0 .57^ \UbP[[P. DT]P XW [163). S[PR]l1e _^a^QU]]^abUY `PWP _^TWU\]^Y Z^``^WXX 
a`PR]XRPbl abU_U]l Z^``^WX^]]^YP ZbXR]^abXW Pa^[U]]l1e \U`W-Q^[lShXU R^W]XZP1^iXe Z^``^WX^]]l1e `PW\U`l1 m[U\U]b^R. 1 aRo-
[lbe _^`^T _^ mZa_U`X\U]b^R_ ^ W]PgU]Xo\ _^bU`XWXa  mbX\ Q^[l_-b^U W]PgU]XU `UWc[lbPbP\ X\UUb RU[XgX]P m[UZb`XgUaZ^S^ a^-
\Paal1 X _^ RU[XgX]U a^_`^bXR[U]Xo'm[UZb`XgUaZ^S^ _`^bXR[U]Xo R^ R]Uh1]UY cTU[l]^S^ b.U. S`c]bP' Z^b^`^U fU_X' R^ \]^SXe a[c_
b^ mbX ̂ fU]ZX X[X a^R_PTPb^b,X [X ^_`UTU[U]]Po _^PZbXR]^abl' gPoe oR[oUbao Z^]b`^[X`c}^_{X\ Z^``^WXX. |1^mb^\c dPZb^`^\ T[o a^_`^bXR[U]X}^' Rl11_U'eP`PZbU`XabXZX Z^``^WX^]]^Y PZbXR]^abX S`c]b^R Xa_^[lWc}^b RU_

1PZX\ ^Q`PW^\,\ U`W[l1U \^`aZXU WPa^[U]]l{U X\U}^b^aPTZX [XgX]c Xe m[UZb`XgUaZ^S^ a^_`^bXR[U]Xo. cTU[l]^S^ |[`X m[UZb_
^a^QlbU m[UZb`^ZX]UbXgUaZXXU  aR^YabRP.T`cSXU Z^``^WXX dXWX]UaZXU ^ZXa[XbU[l]Po (P]^T]Po) `^eX\XgUaZ^Y X R^|abP]^RX-
1{^``^WX^]]Po PZbXR]^abl \U`W[l1e XWcgU]PWPa^[U]]l{e S`c]b^R bU[l]Po (ZPb^T]Po) Z^[XgUabRU]!1^ aRoWP]l1 \U)ZTc `UPZfXX a^Q^Y
UiU ({Xa[^\ ]UT^abPb^1!]^.m[UZb`^]^R, R mbXe [{^mb^\c cgPabRc1^1fXe aZ^-`UPZ{{Xoe. 

P W]PgXb X aZ^`^abl `^abl Z^``^WXX `UPZfXX, \^)Z]^ Rl1`P)ZPbl R
UTX]XfPe _[^bb{^abX b^ZP (0/a\:). 1(`^\U aZ^`^abX _^bU_cTU[l]^Y 3.6. _cgX]Xabl[! aR^XabR0

\Paal1' P bPZe<U _[^b]^abX `X b^ZP, UU \^)Z]^ XW\U`obl aZ^`^abln
S[cQX]lb (h[XbX]S^R) c-RU[XgU]Xo ]P _^RU`e]^abX \UbP[[P.`PZ^RX] |{c]X]XablbU aR^YabRP\ ̂ `aZXe WPa^[U]]lbe ^aPTZ^R] Ua\^b`o

{(^``^WX^]]Po PZbXR]^abl S`c]bP _^ ̂ b]^'.-1U]X}^ Z abP[X eP`PZbU_ ]P _`PZbXgUaZc} R̂ PV]^abl R^_`^aPX WcgU]l1 a[PQ^. 1 ^_`UTU[U]-
W]PgU]Xo\X `XWcUbao m[UZb`XgUaZ^S^ a^_`^bXR[U]'1ocTU[l]^S^ ]^Y hbU`U X aU-mb â RoWP] â  bU\, gb^ ̂ b[^)ZU]Xo aUW^]]^bP[^S^ 

_^`^Tl1 X a`UT]UY _[^b]^abl}^ ZPb^T]^S^ b^ZP _`X a\UiU]XX _^_ W^]]^\U`W[^S^ a[^UR, ZPZ _`PRX[^' Ua[X ^Q`P-]U WPa^[U]lb. [P>ZU 
1., 0 8. {XlbU]Z^R 0.!. 225



;boUb 15-20^/^ Db \c_[[b((X\P[l]^Y. 3.0. !U`aUa^R^Y Qlb[^ [254] ca_
,{'P]^R[U]^, gb^ a^TU`>ZP]XUR  ^Q_::U]]^\ Z^\_]1U{<aU ^T]^RP[U]b-

ZPbX^]^R _^gbX 11^[]^abl1^ \!{S`P1{X!^ R^Tl]' :]cab`P]oUb W0b- '!l{e ZPbX^]l{ Sb`UR`P1fP}^b ]\,1]^S^RP[U]b}1l1U ^Ql; g]^ j{8_cS111g,_TP)ZU ' )[) (]bl]U (_'{^]b\^`X.}][^]Xb^RlbU) S`c]bl1 R \^`^W^^_Pa]l{U.[ 1^ i_" TP]_
b:lb\ .}1.1. 9Sbab^bX]^RP _`X _`0\U`WP]'1X !1`^Xae^T11b _U-|312], 10

R[?1)<]^abX X !1^]^R _^`^R^S^ X ]PZ^-].)U`Pa_`UTU'{U]XU `PabR^`P 
[{[U]XU a^[UY R \U`W[^Y 3^]U _`^\U`WP}^|]{Xe b1^`^T.1 4^]l[ ]PZP*
{{'|{XRP{^baoR  \U`W[^Y ]U`PR]^\{U`]^, W^]U R a[UTc}0111UY _^a[U-

3Pa^[U]]^abl' 7^ ?] aP2* > |e{P* > [{`X mb^\5^;-> !?D-,. ']{(')RPbU[l]^abbT: '\48'*+ !|Xab^'SX]^R @Xa. 55. 3PRXabb\^abl .]'].8. gb^ Z^[XgUabR^ ^b]^aXbU[l]^Y [1U`U]^a!1\l|e RRU[X.bb.b]l: (1) _c1{U]Xo cabP]^RX[, ^b WPa^[U]-

!{^abX ac_UagP]^-acS[!b]1{abl1e ]:b`^\U`WP}^ic1^ gPabl S`c]bP T[o a^[UY ]U _`^11^`fX^]P[l]^ Z^[X-_0`^T 9\P[P
|1UabRc \XS`X`c}^|fUY R^Tlb, P ]Ua1(^[lZ^ l{U]lh]U. 1 mb^\ a[c(|PU
!]^W\^)Z] R̂ ^W]XZ]^RU]XU Z^]11U]b`PfX^]]^S^ S`PTXU]bP, ̂ Qc-
(][^R[U]]^S^ S`PTXU]b^\ bU\_U`Pbc`l]' X _^oR[U]XU ̂ a\^bXgU_

5P +:Z^Y a^abPR[ob^bb1UY_ ^b^ZPR [PSX' Z^b^`Po] P_`21R[U]P ]PRab`U-5^
.|c ]_ ^a]^R]^]\1c \XS`PfX^]]^\c _^b^Zc X Ql: Qlb[P T^[)Z]P c\U]l_
|!-|Pbl US^.

D>! 1|b^ 1D.|1. .]1UQUTU]Z^ 16] Ql;[^ _`X b1^ZPWP]^, ]UQ^[b'hbSbe[2 
0 _^`^R^S^ R 3Pa^[U]]^\ ^aPTZU] PQ[b^TP-`PabR^`P 

'{:0]1{U]b`PfXoe 
*1'9{ _[^b]^abX \].{S`PfX^]]^S^ b]0b^ZP_ ^ a`PR]U]X}^}1?/1[11U]XU ,? * 1`U\o _`^\U`WP]Xo' acbZX a ]UWPa^[U]]lb\. 1 gPab]^abX' R _`^\U`WPS^iUY _`X 17 ;<P^-

@Xa. 5Q_ S[ 1{]U bb{PZaX\,!P[])SblbY \S,bS`PS1X^]]lbY R[ _^b'^Z PSX ̂ Z^_fcgU]Xo ^Q`PWfP( Rlba^bP 'fX]Xb^R^Y [Ud^`\PfXX 20 a\) \^`aZ^S^ 3Pa^[U]-
. . . ]^S^ (.1)",,1 0.050/^) b!lb[URPb^S^ ;b^ 11Uab<P 8 10-6 S a\-2 a-b ]PQ[Z:TP[ao _`X WPa^[U]X1'1 \P[1 Z^]1{U]_= a ]P.bP[l]^Y _`X R[P>Z]^ablb^ 16%

S`PfXX _^`^R^S^ 0.2 ] X[X ||"6 S|[.0QiUU ]PZ^_[U]XU`Pa'1'R^`P 
R[PSX R \U`W[^Y W^]UW Pa^[U]]l1e _^`^T \U]1,{11U, gU\ R ]UWPa0[U]_

W^RP]XU aUW^]]^bP[^S^ a[^o _`^Xae^TXb ]P WPa^[U]]lbe \]^S^[Ub- ;bl;e' ?`UT]UU W]P11U]XU S|[^b]^ab1{ \XS`P1{X^]]^S^ {|^'S^ZPR [PSb.1]U\U`W[l{e _^`^TPe, ]PT\U`W[^b]l{U R^Tl1 Qlbab`^ Rl1\l{RP!^b a^- \P?1 1,1 WPa^[U]]lbe 0.8 ] ^Q`PWb1^Rac S[1,b]ZP S[X]l1T([o `PabR^`^hf [X. 3Pa^[U]]^abl, bU\ ]U \U]UU' WP\Ub]0 R[XoUb ]P _cgX]}1abl1U 6 .10 a^abPR[oUb,a ^^bRUbabRU]] ]̂,' 2. 10_6 _2.] S/al[:.a1,9b^ RaR^YabRP S`c]b^R (`Xa. 55).
!1a\.{ 2 R acS[X]ZU S[X]U bb 2.5 R ]X)ZU' R }1UWPa^[U]]lbe ^Q_`PWP `PWP 1 ]PXQ^[lhbUY abU_U!11{ _ca19ff1^ _^TRU`e<U]l1 ac_Ua1|P]^_ 8 bb`^\U`WPb^iUY ZP^[X]Xb^R^Yb '[X]U _`X WPa^[a]XX UU`PWfPe. acS[X]Xabl1U S`c}1bl] XW-WP Xe Q^[lbbb^Y R[P)Z]^abX X R^W\0)1(]0- (].05 ] }.{P[1 ]PQ[1^TPUbao R[P)<]^abX R`PabR^`^\ cRU[X!]U]XU abX R ]Xe R[PS^11U`U]^aP X [1,T^]Pb<^_[U]Xo. 1U[XgX]P _cgU]Xo, bWU`e]UY gPabX lbU`W[^Y W^]l1 R 1.5 _`X ] WPa^[U]XX0 .3 `PWP, `Pa-^Qca[^R[U]]Po R ̂ Qb,U\U R^Tl] _`|,{ WP\U`WP]XX'cRU[XgU]XU\{ * SR^`^\ R 1.3 P _`X WPa^[U]XX a Z^]fU]b`Pb1XUY`PWP, `PabR^`^\ ^_`UTU[oUbao ]PgP[l]^Y R[P>Z]0a.].X `PW]^abl1^ X R[P)Z]^abX WP

1.0 ] _U`U`Pa_`UTU[U]Xo R[PSX _`PZbXgUaZX !P:b[X]U _`^Xae^TXb. 
a!{Ub ]UWP\U`W:_US} R^Tl] _`X bU\_U`Pbc`U b{`^l{U`WP]Xo. 1RXTc

|) Za_U`X\U]b:}[ l]l| U labRc}^b U'1'PZ'<U aRXTUbU[ ^ Q TP]]1,1 W]PgXbU[l]^S^ c\U]lb_U_a0TU`)ZP]Xo ]UWP[,1U`WhbUY R^Tl] R WPa^[U]]l]e
S{[1X {1U`U`Pa_`UfU[U]!1o R[PSX acS[X]-R _`^\U`WP1^iU\ \^`a1(^]\,{ \U`W[l]e _^`^TPe mbP a `PW]^abl WP_c\U]l||-bPUbao cRU[XgU]XU\ 

_`1.1 WPa^.S{U]]0abh.1 PZX\ R _`^_'{U`WP}^-^Q`PW^_.b, a^[U]]^abX. cRU[11gU{-bX1{ ?[UT^RPbU[l]^' X _c!|U]XU' [P;<X\ ^Q-c\U]lf1PU.1.ao '{U 
11{|1e S[X]11abl1e _^`^TPe h{Xb'`PfX0]]^U [lT^]P1(^{1[U;bXa ^Ql:.;]^\^`aZ^Y WPa^[U]]1,1Y ;bUa^b< `PW^\' ^Q[PTPUb a[PQ^Y _cgX]Xab^-

(`Xa. a WPa^[Ul{]^abX DT]PZ^, {1`X !bU-55). (`Xa. ablb^ c\,1U]l1[PUbao `^ab^_,1 56).
Q^[l:_Xe b<^]fU]b`PfXoe _^`^R^S^ \()>ZUb _`^Xae^T].1bl?.1. \{b^ }e^R `PabR^`P a^^QiPUb' R [348] a[c({PU WPa^[U]Xo \P?} _`X
US^ RU`^ob]^,W Pa gUb ̂ a_{^'SX.bUaZ âŶ a'SPR[ob^iUY](^]fU]b`PfXX cRU[XgU]XU, S`c]b^R^S^ 0.3*0.4 ^b `Pab1]^`P `PR]^RUa]^YT [o ]-{^b^ZP R[PSX.bU\_U`Pbc`l1 TP]]^Y ^b]^aXbU[l]Po RU[Xgb,1]P _cgU]Xo a^abPR-
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1 WPa^[U]XU fU[^\ _^`^T _`XR^fX1., ZPZ _`PRX[^' Z c\U]l1_U_
]X}^ _c.{U]1,1o ||`\1 _`^\U`WP]XX. DXWXZ^_eX\XgUaZXY \Ub^T Q^`l-
Qlb a _c]U]XU\ S`c]b^R WPZ[}^gP}^iXYao [105], RWPa^[U]XX, ]U ]P-
h]U[ {_X`^Z^S^ _`X\U]U]Xo ]Ua\^b`o 9]P mddUZbXR]^U a]X)ZU]XU @WPa^[US{XU\ _`^g]^_abX a\U`WP]Xo _^`^T a ^1PZ, dc]TP\U]b^\. `P- fQ^blb |[Ug^`|1\4||14[`^UZbP ,'T }}4.1. 1^YZ^ `cZ'"^TabR^\ |36] d_^ZPWP[X, gb^ WPa^[U]XU ̂ a]^RP]Xo ^T]^S^ XW ̂ QjUZb^R a^[o\X !^^ 9 !* }0[e[^`Xab^S^ S-ZP[lfXo 9 ]: ^ - X \PS]Xo [XZRXTX`^RP[^ _cgU]XU 1 !! !'  W i_l1[URPblbe

acS[X]Z^R. 0f]PZ^, a^[X ^.^!Qlbab`^ Rl1\l1RP}^bao XWS `c]bP X[370] 
!.^.\f'.|g_cgU]XU '.R^W]XZPUb *^ a]^RP. e Q'!3 ^ 

1

){'RU[XgU]XU S[cQX]lb[`^\U`WP]Xo WPa^[U]]^S^ X _^mb^\c \P- ! 9]!T-<1-'-]X;! 
1

]l : d [^_cgX]Xab^S^ _UaZP 2 \ ]P \^`aZ^Y T^ Z^aU RQ[XWX _^a. 0\TU`- D * !.!' ; e 1\P _`XRU[^ Z TUd^`\PfXo\ X b`UiX]P\ S ! !X]WTP]Xo [PQ^`Pb^`XX -=_1 Pm_ :*q:2||1.:?`UiX]lb @^`^_^`bP. _^oR[o}^bao ̂ aU]l}^, ! 9 !+ 9\ `USc[o`]^ R bUgU]XU aU]_ (') 9 _^ >-*^ 1boQ`o-TUZPQ`o ^::T-.f..X gPabXg]^ WPZ`l]RP}^bao [Ub^\. !Pab^oh1X\ QUT-
1D ^.c. eabRXU\ P`ZbXgUaZXe T[o _^aU[Z^R _`^T^[e(PUb ̂ abPRPblao Rl1_c_ '', - D Q'|,-{ :DgXRP]XU ̂ _^` m[UZb`^_U`UTPg, b`cQ^_`^R^T^R X a^0`ce(U-T`cSXe 5 6! ! ^^ __P-'] fR:^c-g

* ]XY XW-WP !] | 9 ! ! : \!]UT^abPb^g]^Y S[cQX]!'-''.`c'.""'" e! ! ! !;[{cbU]XU oR- -'' -- a^ = . g$__: ^-;;:[oUbao ''''`. gPab^Y | _`X]X]^Y | S* e e bRU`T^S^ --; - _^Z`l1bXo `PW`c1_U]Xo ]P ^'T^`^S T^ []g. !9].. D::;' - 0`ZbX]UaZ^\ _^QU`Ue<lU. 1PZX\ ^Q`PW^\, Xaa[UT^RP]XU _cgU]Xo :,4(bXa[U _`^\U`WP}^iXe _^`^T, R b^\ WPa^[U]]l1e, X * ̂ -f l.!{)m \U- < !X`PW`PQ^bZP 
b^T^R Q^`lQlb a ]X\ {b`^T^[)ZP}^b ̂ abPRPblao PZbcP[lY^Y WPTP]UY.

e
l| !4. TRD^@\0fX^]]l!R X @R^[^SXgRaZXR ^ ^

aR^YabR0 f\h@W[l|e \^@aZXe ̂ a0TZ^R d

4.1. TRD^@[,[0fX^]]l!1 X @!^[^SXg1a!(X1
aR^YabR0 _@X ̂ T]^^a]^\ ̂ Z0bXX

0a]^R]lbU WPZ^]^\U`]^abX TUd^`\X`^RP]Xo WPa^[U]]l{e [4U`3-
[lbe !{PabX!b]^ \0`aZXe ^aPTZ^R a^^bRUbabRc}^b WPRXaX\^abo\' \\cabP-]^R[U]]l]\ ]UWPa^[U]]l]e T[o \U`W[l1e S`c]b^R, ̂ T]PZ^' Uabl X ac_
iUabRU]]l1U ^b[XgXo. !P 57 _`UTabPR[U]l1 Z`XRl]U `Xa. _^[WcgUabX
_`X ^T]^^a]^\ a)ZPbXX WPa^[U]]l{e `PW[Xg]l]e \U`W[l1e \^`aZXe
^aPTZ^R: _UaZP' ac_UaX X acS[X]ZP. _UaZP _`X RaUe [[o W]PgU]Xoe
WPa^[U]]^abX (|,,c 0'03 0.1 0'2|^ = ; \| 0.25*0.27 ; ; _ 0.25_0.27) = ]P-; = 
Q[b^TP[Xal b`X abPTXX TUd^`\X`^RP]Xo : ab PTXoW PbceP}^iUY _^[Wc-
gUabX' abPTXo bUgU]Xo a _^ab^o]]^Y aZ^`^abl}^ abPf1,1o _`^S`UaaX-

'| _^[3cgUabX. [|U`Ue^T `cS^iUY R abPTX}0bUgU]Xo. .'-"',",'Y aZ^-
_`^Xae^TX[ $`^abl}^ _`X 4-7|^, TUd^`\PbfXX P R abPTX}^ _`^S`UaaX- ZDf

bUgU]Xo Q\`c}^1]{US^ _`X 3-1 1%.|1P Z`XRl]e _^[Wc!1UabX - \U`W[^Y WP- ".: ^a^[U]]^Y (_`X ac_UaX 0.,, 0'09; 0.2%; X X = 0.Wl-0.40) a{PTXX = TU_
R Xaa[UT^RP]]^\ d^`\X`^RP]Xo *2 X]bU`RP[U bU\1{U`Pbc` + 4.(
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7P6[hfP 21]U RlbTU[o}^bao: ]PQ[}^TPUbao WPbceP}^1fPo_ ^[Wc!1Uabl RU[XgX]l{T^ 
20a/^ X Q^[UU'0 ]P[^SX.bbb^ _`^Xae^TXb \U`W[l!e _^`^T _`X ^}1]^^a]^\aR^YabRPW Pa^[U]]l]e TUd^`\PfXX TUd^`\X`^RP- [Ud^`\PfX^]jblbU 

aVPbX11]XU ;\,1U`3[^S^ acS[11]ZP R X]bU`RP[U WPa^[U]]^abUY@  0.5-1.07^ R'',1= 
b^\ )1(U X]bU`RP[U bU\_U`Pbc`. 1[P;Z]^abl

3Pa^[U]--a3b^Y ̂ a^QU]]^abl}^ WPa^[U]]l]U 1c1U`W[l|U _^`^Tl1 ̂ b[1{1{P1^bao S`c]b \4Uab^ ̂ 'SQ^`P b' (,ZS.o|1[^b]^abl 0,| o^abl, |,'c 7'
]U b^[lZ^ ^b ]UWPa^[U]]l1e _^`^T' STU' 1(PZ _`PRX[^' ]PQ[S^TPS^bao S/a\3

RaU b`X abPTXX ]^ X ^b aX[l]^[lTXabl|e, STU _`U.TUd^`lbX`^RP]Xo, 
W2 0.8 0.3@. ?U_9eP|]Ua^Z ^.26^Q[PTPUbb UgU]XU a _^ab^o]]^Y aZ^`^ablb^.3 bX S`c]bl1 X[,1U}^bb ^[-

1W?_`^Xae^-abl1U _`^a[^YZX ]UWP\U`WbhUYR ̂ Tl{' _^ Z^b^`l]\ \^)ZUb 
0.8 0.30.30aZ^[l)<U]XU gPabXf X [UTo]l1e Z`XabP[[^R _`X TXbl TUd^`\X`^RP-

1.71
]XX' 1^[UU RP)Z]^' gb^ R ]Xe _`^Xae^TXbX ]bU]aXR]Po \XS`PfXo R^_

4.6 0.8 0.40.50
X _U`U`Pa_`UTU[U]XU UU ]UWP\U`W11]Xea [^UR. |{^ \U`U Tl] TUd^`\X_

1.49
R^Tl1 S`c]b R^W\^)Z]^abl _^dX[lb`PfXX `^RP]Xo c_[^b]oUbao' \2

0.70
_`^a[^YZP\ X aZ^`^abl bPZVU TUd^`\PfXX c\U]l1[P-c\U]l1_PUbao ].39
Ubao' ? bUgU]XU\ R`U\U]X mbX_ `^fUaal1 X]bU]aXR]^ WPbceP!0b] U_ 951^ >ZU @. !`ZcbP_!{eP 0.03

0.26
Q[PS^_`Xob]l1U 14e ]P ]PgP[l]^\a\^b`o ]P T[o ca[^RXo `PWRXbXo 1W5

_:)mbP_U bPZ ZPZ R^W[{^e(]^abX R 0.10.2fU[^\ 6c_Ual ]P\ VUTUd^`\X`^RP]Xo' c_[^b]U]Xo 
0.36

[lT^]Pal1iU]]l1e _^`^T 0 ]P _^a[UTc1^h\Xe mbP_Pe^S`P]1,1gU]lb. c |j
5.8 0.6 0.W0.5_`^Xae^TXb bUgU]XU X \XZ`^b`UbfX]^^Q`PW^RP]XUR ^ [lTc'c>ZU 0.36

X XW\U]U]XU ̂ `XU}{bPfXX \X]U`P[l]l1e gPabX1{ ̂ T]^R`U-TRXeU]XU 
1.19

_1 0.W^-2?cS[X- YU>ZTc`U.blU \U]]^ a bU(bU]XU\ )ZXTZXe _[U]^Z ]UWP\U`31_UY R^Tlb'
0.46]^Z ?U_1,eP X`. 1lb[P R^W\^>Z]^abl _^[cgU]]lbe Z`X-XWcgU]P P__`^ZaX\PfXX 
1.65\'1^`_lb-9eP

Rl:e R mZa_U`X\U]bPe' _`^T^[>ZXbU[l]^abl Z^b^-TUd^`\X`^RP]Xo (aP[UeP`TaZSbU ^.46
-:----:a _^-a^abPR[o[P ̂ b ]UaZ^[lZXe acb^Z ]UaZ^[lZXe ]UTU[l' T^ ^b[^VU]Xo)`l{e 1.Q5. 0.1\2 0.30.2\^il1^ 1 gPab]^abX' abU_U]]Po WPRXab1-`PW[Xg]l1e c`PR]U]XY' 0.46

abP`U]Xo' Xa-\^abl' a^^bRUbabRc}^iPob PZ ]PWl1RPU\^Y bU^`XX 
1.65 0.0816^'2-W_^[lW^RP[Pal R a[UTc}^iU\ RXTU:
0.49

0.080.5 1.65
(1)Q 0(/)U"' = =\|_.? ''',

0.46:; 0. )610 0.31.5 !.^/__ _ STU ̂  ]P_`o)ZU]XU, 0(b) R`U\U]X' U _! TUd^`\PfXo' dc]ZfXo - 
0.70_^ab^o]]Po, ]PWl1RPU\Po Z^mddXfXU]b^\ Z^md-c_`^g]U]Xo' \ - 0. 14
1.51

0, _^ab^o]]Po.TUd^`\X`^RP]Xo' dX:TXU]b - 
0.461(`XRlbU _0[WcgUabX ^T]^S X̂  b^S >̂ b<U S`cS{bP _`X ^T]^YT[o 0.070'W0.5-6 1.62_ bU\_U`Pbc`U' _U`Uab`^U]]l1U R Z^^`TX]PbPe 1_(^) 1_(U), j1'U oR[o-
0.54}^bao _`o\lb\X [X]Xo\X a _^ab^o]]l!\ ]PZ[^]^\' ZPZ a[UT^RP[^ 0.21.5 31
1'63(1). Qlb ^>ZXTPbl R a^^bRUbabRXXa  3bX Z`XRlbU X\U}^bc`PR]U]XU\ 

_U`U[^\l1 ( XW\U]o-X ]PZ[^], b'U. _P`P}{Ub`l]' _1, a X `PW[Xg]lbY 
!^bao bUgU]XU\{ R`U\U]X !P_`X-a X _`X TUd^`\PfXX. cRU[XgU]XX 

0'22 0.71 ^b 1(^mddXfXU]b _! XW\U]oUbao T[o\U`, \U`W[^S^ \^`aZ^S^ [`X @ 0.5|^, T^ WPa^[U]]^S^ acS[X]ZP T[o c_`^g]U]'|o 
',,7= 

acS[X]{-|''1 X ac_UaUY X ^b 0. 19 \U`W[l1e WPa^[U]]lbe _UaZ^R T[o \| 0.35; [ 4 W]PgU]Xo ,?? XW\U]o}^bao ̂ b 0.15 0'45. 1U[XgX- T^ = "( T^ = 
b`Ue X Q^[UU. 3b^( Z^R. 9Xa[^ _U`USXQ^RZ ̀ XRl1e \.{^>ZUb ]lb _ P' ^_`UTU[U]]l1U Z`XRlbe, W]PgX-]P T^abXSPbl `PW[Xg]l1e cgPabZPe 

\'{U`W[l1e WPa^-oR[oUbao _`XW]PZ^\ ab`cZbc`]^Y ]UabPQX[l]^abX bU[l]^ ^b[XgP}^bao ^b P bPZ)ZU ̂ b Xe a`UT]US^W ]PgU-T`cS T`cSP' 
(bP6[' _^[WcgUabXW Pa^[U]]l1e[U]]l1e S`c]b^R. 0__`^ZaX\PfXo Z`XRl1e ]Xo 21).
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\U`W[l]e S`c]b^R Rl1`P)ZU]XU\ [PQ[hfP (1) 22R ]UZ^b^`lbe a[cgPoe ]U R!|^[]U
YW\U]U]Xo cT^R[UbR^`XbU[l]P. _P`P\Ub`^R 0a]^R]lbU ab`cZbc`]l!U a{, h aRoWXR  WPa^[U]]l1e ]U ]^aob \U`W.'1l|e |1^`^TPe^b*S a/_ 

gUb[XR^ WPZ^]^\U`]^S^ eP`PZbU`P, ]P_`X\U`, _`X XW\U]U]XX S`P-
]c[^\Ub`XgUaZ^S^ a^abPRP S`c]1]^R.

1 WPa^[U]]l{e \U`W[l{e _^`^TPe XW-WP Xe Rlba^Z^Y R[P)Z]0abX
[1`^]]^ablX a[PQ^Y 2_3 Y[1P[^ 0.01 \'{_P\^[UZc[o`]l1U 0^ c_[^b]U]]^abX RWPX\^TUYabRXo \U)ZTc
DQ`PbX_[^abl |1`PZbbb]UaZX ̂ bacbabRcUb 8lSa^ZPo\X]U`P[l]l{\X gPabXfP\X ^a[PQ[U]l] R^T]l1e _[U]^Z. [`c]blb, Z^b^`l1e `PWRXbXU\ ^]|.{ ]1UagP]lbUT[o |-[X]bbablbU|{^mb^\c ab`cZbc`]l]U aRoWX R eP`PZbU`]lb]Xe ]P bX_P; [lT^-`PWTU[o}^bao TRP 
3PRXaX\^abl ^b bU\_U`P- ?X"fl]PofU\U]bPfX^]]lbU, ^Qca[^R[U]]l1U ?[PQPo_`XacbabRXU\ [UTo]l]e RZ[}^gU-
'Sc`l1]XY X aRoWo\X [UT-\X]U`P[l]Po gPabXfP' X R^T]^-Z^PSc[ofX^]-

]lbU, ^Qca[^R[U]]l1U SXT`Pb]l]\X ^Q^[^.bZP\X R^Z`cS gPabXf
(bPQ[. 22). |1U`Rl|U ^b[XgP}^bao W]P1{XbU[l]^ ^^[lbhU}P _`^g]^- oR[oUbao S1`^a a[PQ^ ]P \^TU[X, R _^a[UT-`PW`PQ^bP]]l1\ c`^R]U abl}^' R^W\^)Z]^' ]UZ^b^`^Y ^T]PZ^ ]U^Q`PbX\^ c_`cS^abl}^, `PW- ]UU R`U\o R gPab]^a,SX' _^[cgXbl Z^[XgUab-cTP[^al' `U1_U]XU T[o R^ R`U\U]X _`X ]UQ^[lbhXe `c1hP}^bao X Q^[lb[U TUd^`\PfXoe eP- RU]]^S^ ̂ _XaP]Xo R[Xo]'bo [^ZP[l]l1e _U`Ue^T^R ]P dPW^Rlbe TU-_UaZ^R. 1b^`lbU, `PZbU`]lb T[o ]P_`^bXR' [USZ^ ]P`c1_P}^bao, ]^ _[PabXg]^-\U`W[l1e S`c]b^R !U^T]^`^T-d^`\X`cU\^abl [349]. a_^a^Q]lb Z R^aabP]^R[U]X}^, m[PabXg]l1 X bb`U^Q[PTY,' , S[X]X- ]0abl ]P_`oe(U]]^S^ a^ab^o]Xo R ^Z`Uab]^abX gPabXflb _`XR^TXbabl1e S`c]bPe.

1{ XW\U]U]X}^ !bUS^bU\_U`Pbc`l: _U`Ue^TP' Ra[UTabRXU dPW^R^S^ WPa^[U]]l]e S[X]Xabl1e [[o \U`W[l1e _^`^T] U ]Pabc_PUb bUgU- ]P _^RU`e]^abX Z^]bPZbP gPabXfl| a^ [lT^\ R^W]XZP!^b ]Xo ca[^RXoa _^ab^o]]^Y TP)ZU aZ^`^abl}^' _^b^\c gb^ _`X TUd^`\X`^RP- _[PR[U]Xo. @UWc[lbPbl{ T[o _[PR[U]Xo [lTP R^Z`cS \X]U-`PagUbP ]XX S`c]b R ̂ a]^R]^\ WPa gUb c_[^b]oUbao ]U\U`W[l1e _`^a[^UR' gPabXfl1 _`X R]Ub_]UY ]PS`cWZX `P[l]^Y _^-`PW[Xg]l!e c`^R]oe gPabXfl1 aQ[Xe<Pb^bao, a^e`P]oo ]U`PW`c111U]]l1\X [UTo]lbU RZ[}^- ZPWl1RP}^b' ]b^ X\U}^b WPbceP}^iXY eP`PZbU` TUd^`\PfXX a bU!bU-gU]Xo' X R _`^Xae^TXb fU[^\ US^ 1PZXU oR[U]Xo ]P-c_`^11]U]XU. b{b^ ]XU\ R`U\U]X, a^S[PacUbaoa  mZa_U`X\U]b^\. @PW`PQ^bZP Q[b^TPb^bao dX-X R ]U\U`W[l1e S`c]bPe ^f]PZ^' _`X mb^\ c1221, TUd^`- WXgUaZXe X \PbU\PbXgUaZXe \^TU[UY, ^_Xal]RP}^iXe Ra}^ a^R^Zc_-\PfXX WPbceP}^iUY _^[Wc.196bX ̂ Qlbg]^ ]U ab^[l RU[XZX. eP`PZ- }{0abl _`^fUaa^R R \U`W[l1e _^`^TPe _`X oR[o-TUd^`\X`^RP]XX, bU` _`UX\ciUabRU]]^ TUd^`\PfXY ^_`UTU[oUbao a^^b]^1_U]XU\ abao PZbcP[l]^Y QcTcbfUY WPTP]UY.[lT0fU\U]bPfX^]]l{e X R^T]^-Z^PSc[ofX^]]lbe aRoWUY R _^`^TU.
}4W mZa_U`X\U]b^R Rl1bUZPUb b`UQ^RP]XU Z Xa_l{bP]Xo\ ^_`U-T[o 
TU[U]Xo TUd^`\PfX^]]l1e eP`PZbU`XabXZ, ZPaP}^iUUao 4.2. Z^\_@_aaX^]]0o T[XbU[l- a}ZX\0R,\^abl
]^abX Xa_lbbP]XY. D_lbblb _`^T^[>ZPblao T^[)Z]l1 ]U \U]UU 2_3 ac-
b^Z; _`X \U]lb_UY _`^T^[)ZXbU[l]^abX 1(PZ _^ZPWP]^ ?.?. 1o[^Rlb\ ]U_`XS^T]l] P WPbU\ 0.[. 1`^TaZ^Y |70], `UWc[lbPbl] [39],

_`^S]^WP T[o \,1U`3[l1U TUd^`\PfXY. _^`^Tl1 ̂ b[XgP}^bao W]PgXbU[l]^Y ae<X\PU\^ablS^. !P
1 [XbU`Pbc`U Xa_^[lWcUbao Z^\{]`UaaX^]]^Y _^]obXU bPZ Z`XR^Y ]PWlbRPU\l]e ].0. !-{lbb^RX] _`UTU- [`UT[PSPUb Rl1TU-[367] 

[^R _^[WcgUabX ZPZ b^gUZ_ U`USXQP [obl b`X Z`XRl]e a^^bRUbabRc1^iXe 1_(^) 1_(U)' 1lbTU[o_ abPTXo\ cgPabZP, `PW[Xg]l1\ - c_`^g]U-
}^bao eP`PZbU`]l|U b^gZX fXo TRU _U`USXQP \U`W[lbe _^`^T: _U`RPo (T^ ^bRUgPUb _`UTU[c ab`cZbc`]^Yc_`cS^S T̂ Ud^`\X`^RP]Xo - 
WPbceP}^iUY _^[Wc]UabX, _`^]]^abX)' P Rb^`Po _`UTU[c ab`cZbc`]^-]U^Q`PbX\lbe [X]UY]^Y _^[WcgU_ X TUd^`\PfXY - c1bPab^Z c__
abX. 1,[W\U]U]XU eP`PZbU`P }_`cS^U WPdXZaX`^RP]]^U a^abPR[oUb TUd^`*'`'"P'',, R `^g]U]Xo. ^Qlb.b]^ ^b 10 TUd^`\X`^RP]XU T^
]{W\U]U]Xoe RU[XgX] b_ [ 307^ a[, Rl1`P>ZU]^ ^b _^[]^Y X ]P a^QabRU]]^ ab`cZbc`]^-]U^Q`PbX\l1U \, Z`XRl1e TUd^`\PfXX, TUd^`\P-
_^[WcgUabX U(a), _U`USXQlb b1j[[ ]P Z^b^`l1e 7 0-901^ X oR[o}^bao 67]. ?c\\P`]lbY Z^mddXfXU]b mbX\X _`UTU[P- [3 a)ZX\PU\^abX \U`3-
\X aX[l]^[lTXabl1e T[o ^b[^)<U]XY. [l]e _^`^T \^e<]^ 1 WPa^[U]]l1e _`UTabPRXbl \U`W[l]e R RXTU _^`^_ |142]:

mb^S^ ]U ]PQ[b^TPUbao.TPe 0^=0c+0_+0'+0,,
!{P _`^fUaa TUd^`\X`^RP]Xo ^{<PWl1RP1^b R[Xo]XU bPZXU dPZ-

STU b^`l1' ZPZ [^ZP[l]lbU 0' 0d,,4' Z^mddXfXU]bl{ -4', a>ZX\PU\0abX \U`W[l]e _U`Ue^Tl]' ]1^`^T\XS`PfXo dPW^Rl1U R[PSX, - XW\U-
WP ]U]XU _^[^e(U]Xo agUb' a^^bRUbabRU]]^, S`c]b^Rl1e a>ZPbXo' WPZ`l]bXo _^` X gPabXf X Z^.S^`lbe c_`cS^S^ TUdUZ_T`cSXU, US!9`^[l 'b'^R, _`UTab^Xb Rl1oa]Xbl _U`Ue^TP [lTP Z^[XgUabRU]]^. R ]UWP\U`W1_c} R̂ ̂ Tc X ^bb^ZP] UWP-!Ua\^b`o dPW^R^S^ ]P b^, gb^ mb^bR ̂ -
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R^Tlb. |[^mb^\c WTUal \U`WhUY R^Tl1. 1U[XgX]P /,, RU`^ob]^'X W\U]oUbao ̂ b 0.006 }1UWP\U`W1hUY R Rlba^Z^Y abU_U]X T[o `PWRX.Sl1
WPZ`lbbXo_ ^`' a\UiU]Xo \X]U`P[l]lbe _UaZ^R 0.015 \4[{P-1 S[X]. 1U[XgX]P 0,WPRXaXb̂ b Z^[XgU- |1`^fUaal1 PS`USPb^R X [U-T^ T[o 

Z`XabP[[^R _^ )ZXTZX\ R \U`W[^Y X 1]o]lbe _[U]ZP\. abRP aR^Q^T]l1e _^` _^`^TU abP]^RXbao ̂ a^QU]]^ 3Pa^[U]]^abl \U`W[lbeWP-
110`^T Xe a)ZX\PU\^abl. \Ub]^Y _`X R[P>Z]^abX' \U]l1_UY _^[]^S^ R^T^]Pal1iU]Xo. 1U[X- |{`X mb^\ _U`X^T cRU[XgXRPUb dX[lb`P-

]X]P abPfXX Z^]a^[XTPfXX W]PgXbU[l]^ 04 ^_`UTU[oUbao ]P S`P]XfUaTRXS^\ 3Pa^_fX^]]^Y dPW^R^S^̀P R]^RUaXo c\U]l:1{PUbao. 
,{U]]^abl R Q^[lb_UY abU_U]X R[XoUb [UT_]UWP\U`W1]]PoR ^TP _`X ^QiUS^ R \U`W- ]P ae<X_,1PU\^abl S[1{]Xabl1eTPR[U]Xo cRU[XgU]XX 
{]^`^T' gU\ b]Ua!1P]lbe. 1lb[^ P ]UWP\U`W1_c}^ [^Y _^`^TU' bPZ)ZU _U`Ue^T^\ [lTP R R^Tc _^ \U- gb^ ae<X\PU_{^abl \U`W-cabP]^R[U]^' 

_^`^T,W Pa^[U]]l1e e[^`XT^\ ]Pb`Xo UU ̂ bb^ZPX W_ ^TRU`S]cb^S â e(PbX}^ ̂ QjU\P. 1 a^^bRUbabRXX Q^[lb_U, gU\ WPa^[U]-a "|bl1e `U 
([P_UY`^]P ZP`Q^]Pb^\ ]l1e ]Pb`Xo. |[^ 1{[PcWXcaP bU\_U`Pbc`P WP\U`WP]Xo mZa_U`Xh1U]b^Rc`PR]U]XU\ `UWc[lbPbP}{ - 

1`^TaZ^Y, 0.[. a gXab^Y aR^Q^T]^YR ^Tl1 _^]XePUbao _^Rlb1[U]XX [lTXab^abX \U`W[l]e_`X ]P a)ZX\PU\^abl TPR[U]Xo cRU[XgU]XU\ 
_^Rl11_PUbao' S`PT/Pb\' 1[^`^T bPZ ZPZ 0.007 b.U. ]PS`cWZP R 10 ZS/a\: a_^a^Q]P_ ^]XWXbl bU\_U- [lTXab^abX a^_`^R^>ZTP-cRU[XgU]XU 

-?. abao a^TU`)ZP]Xo _cablbe 3P\U`3P]Xo ]P0.07 |{`X aR^Q^T]^S^̂ bb^ZPR ^- _^`, R^WTcePX  cRU[XgU]XU\ TUdUZb^R.`Pbc`c ca[^RXX 
[4aa[UT^RP]Xo\X !.0. _^]X'(U]XU QcTUb _^gbX R 10 b.U. ]P 0.7 1a[X X gb^Q^[lb_U, '? ' Tl1 {lbb^RX]P |361] T`cSXe `PW cabP]^R[U]^' 
RU[XgX]P [lTXab^abX ]U^T]^W]Pg]^ _`X]obl R^ Z^]fU]b`PfX}^ ]P_`oe<U]XY ]P R[XoUb ]P R]X\P]XU Z^]bPZbPe TUd^`\X`cU\^abl
||`X Z^\_`UaaXX' gPabXf' _^]Xe(U]XU \^)ZUb Q^[lb_U ]P _^`oT^Z X Q^[UU. _`XR^To a]PgP[P Z (_`X Ql[bl 3b^ [lTXab^abXc\U]l1_U]XS^ 
_,1U]UU 0. 15), P WPbU\ _^Rl{1_U]X}^ ae(X]\{PU\^abX.a^^bRUbabRcÛb_ cQ[XZ^RP]]l1\ R [XbU`Pbc`U |4W-TP]]l1\ |3611. 

11`^RUTU]]l1U Xaa[UT^RP]Xo _^WR^[X[X \U]U]XU a^TU`>ZP]Xo ]UWP\U`3b_UY R^Tlb R \U`W[l]e _^`^TPe _`X gb^ WPa^-cabP]^RXbl, 
[U]]l1U \U`W[l1U _^`^Tl1 0`ZbX]UaZ^S^ Xe ]PS`c)ZU]XX R^W`PabPUab  _^`^T_ `X _^QU`U>Zlo ̂ Q[PTPb^bTXa_U`a]^abX cRU[XgU]XU\ 
:]]PgXbU[l]^Y ae<X\PU\^abl}^, 1{^mddXfXU]b _U`Ue^TÛ b \^]b\^`X[[^]Xb^R^Y Z ZP^[X]Xb^R^Y S[X]U. [PZ, a)ZX_,1PU\^abX R^

_1.5 RaU\ (^b WPa^[U]]^abUY _`X bU\_U`Pbc`U X Y|{P W]P(1U]XU 06 ZP- 0.05 |'5|^) X bU\_U`Pbc`0.3 TXP_PW^]U "a T^ TPR[U]XX 0[o -?) + 4 }2 Rlbb[U W]PgU]Xo 0.001 ^[X]Xb^R^Y S[X]l1 a^abPRX[^0 .03 \{|{P_'. P \^]b\^`X[[^]X- a\:/ZS' Z^b^`^Uo R[oUbao Z`XbU-T[o 
_ _[PabXg]^\U`W[^S^ (?!X|{ b^R^Y 0.003 Y|{P_'. _UagP]l1e ac_UagP]l]e S`c]b^R a^ab^o]Xo _^`^T 2.02.04-88). R[X1hl X `XU\ T'" 

aR^UR `U\o !D.{. 1U[[X RU[XgX]P .4.* Qlb[^ ]UW]P]XbU[l]P. gb^ ae(X\PU\^abl[54] cabP]^R[U]^' 
WPa^[U]]lbe _^`^T aX[l]^ ?^abPR[oS^iPo 0. XS`PUb ̂ a]^R]c}^ R a)ZX\PU\^abX WPRXaXb̂ b bU\_U`Pbc`l1. !P_`X\U`'`^[l 
l[U`W[lbY \^`aZ^Y \U`W[l1e Rl1a^Z^bU\_U`Pbc`]l1e WPa^[U]]lbY acS[X]^Z XW b^]Z^TXa_U`a]l1e _^`^TX  _^mb^- _^a. 0\TU`\P`PY^]P 
_`X WPa^[U]]^abX0 .45?^ \c _`X ]PS`cWZU1  X b`UQcUb ̂ a^Q^S^ |{`X _`U^T^[U]XX ab`cZbc`]^Y ZS/a\2 bU\_U`Pbc`U`Paa\^b`U]Xo. 
-1 ae<X\PUbao ]P 0.146 b^[iX]l1, _`^g]^abX \U`W[l]e _^`^T ^b P _`X 0.039' ]PS`cWZP _U`UTPUbao] P R^Tc' Z^b^`Po '?  3 ]P 3b^'?  - 
1'PZXU ^aPTZX' a Z^b^`lb\X ]U[lWo ^bdX[lb`^Rl1RPUbao ]P S`P]XfPe P ]U a!bXbPblao R X])ZU]U`]^Y _`P-^Q`PWfP, TPR[U-`Pa_`UTU[U]XU 
Z'SXZU. a`PR]U]Xo' _^ ]Xo R _^`^R^YR [PSU _`X]X\PUb _P`PQ^[:[]UaZXY RXT' Ua- ?.?. 1o[^RP ^aPTZP] UWPa^_DT]PZ^, ![o TP]]l{\ [70], 
]1U]]^S^ acS[X]ZP _`X b^Y [X R bP[l|e S`c]bPe Rlb`PR]XRPUbao _^ Rl{a^bU ̂ Q`PWfP, e<U ]PS`cWZUX  bU\_U`Pbc`U 1 a^abP-'?  TPR[U]XU 
R;1oUb RaUS^ 0.01, b.U. _^gbX ]P _^`oT^Z \U]l1_U.X _`XQ[X)ZPUbao Z RU[XgX]U ]PQceP]Sbo, b^TPR[U]Xo c\U]l1_PUbao 

!U^Qe^TX\^ R \U`W[l1e S`c]bPe XaZ[}^({XbU[l]c[^ _`^T^[)ZXbU[l-_`^fUaa _`^Xae^TXbX ]PgU. 1 \U`W[lbe S`c]bPe cgXblbRPbl 
_ !b^abl mZa_U`X\U]b^R _P`PQ^[X]UaZ^U R^Tl] _`^- gUbl1`Ue \UaofUR X Q^[UUR RXTc a[PQ^-X T^ TPR[U]XY TRX)ZU]XU `Pa_`UTU[U]XU 

1-^ WPbceP]Xo X _[Pa1.Xg]^abX 3b^\c a_^a^QabRcUb]P [XgXU R _^`^TU,Z ^- Rlba^Z^Y _^`^T. !P[lTP T^[>ZPUbao TUd^`\PfXY T^[S^. 
Q^[l:_X]abRU b^`lbY Z`XRl{e _^TTU`>ZP]Xo X WPRXaX\^abX̂ b]^aXbU[l]^Y _U`Ue^TXbR  R^Tc abPQX[XWX`^-T[o dPW^R^S^̀P R]^RUaXo 
RP]]^Y \U`W[l1e WPa^[U]]l1e R^a_^[]oUb b^ UU Z^[XgUabR^'Z ^b^`^U Z S`P]XfP\ S`c]b^R ̂ b TUd^`\PS1XX dX[lb`cUbao c_[^b]o1^-

_ bfUY ]PS`cW|(X ]U Rl1TU[oUbao ^Q`PWfP'| {^ ach1UabRc RU[XgX]P,4,, ^_`UTU[oUbao_ `^R^T1{}.{^abl}^ ]PgP[l]l:Y bPZ ]PWl{RPU-cgPab^Z 
lb^U mddUZbXR]^U (ZPZ eP`P1{-]UWP\U`W1hXe_ `^a[^UR R[PSX. [1lT^]PalbiU]]^abl X ^a^QU]]^[ U- \U`W[l1e _^`^T), TPR[U]XU T`cSXe c 
!'U`XWc}^iXY X ab`cZbc`]^-^Q`PbXhbcb^ 1_[X`l1 _`U_obabRc}^b R[PSX.To]l|U TRX)ZU]X}^ c_`cScb^ TUd^`\PfX}^
(`Xa. 53). ?PZX\ ^Q`PW^\,a b`cZbc`]Po \4U`W[lbU _^`^Tl1 _`^g]^abl|361) l{U`W[l1e\X]U`P[l]^S^ a^abPRP_ ^ a)ZX- c `PW[Xg]^S^ 

!bPabX!b}1^ W;1a^[U]]l1e _^`^T ^gU]l \P[P' \PU\^abX \^Scb Qlbbl } acS[}1]Z^R X ac_UaUYR a[UTc}^iXY \^]b\^-`Pabb^[^)ZU]l1 c `oT: 
* }:}l{TU[oUbao X]bU]aXR]^S^ S[X]P > ac-_^[X\X]U`P[l]Po S[X]P > ZP^[X] > cgPab^Z TUd^`\X`^RP]Xo `X[[^]Xb^RPo c_[^b]U]Xo

h ab`cZbc`]^-]U^Q`PbX\lbe _Ual > _Ua^Z. P bPZ)<U WPbceP-\{^]b\^`X[[^]b{'S^RPo S[X]P X\UUb Q^[lb_cb^ [lTX_ TUd^`\PfXY, cgPab^Z 
S:Xo ab^abl' S`c]bP.P bPZ)ZU Q^[lb_cS^ aR^Q^T]cb _̂ ̂ `Xab^abl X a^TU`>ZP]XU TUd^`\PfXX' c_`^g]U]Xo 

2W4 2W5



0.16 |PQ[hfP 21

{4W\U]U]XU eP`PZbU`XabXẐ Q`PWf^R\ U`W[^S^ (^W. 0.1,4 acS[X]ZP [XQUS}_1'^) a!| _`^\^`P)ZXRP]XU\ _`X WPa^[U]]^abX D ^T]^ab^`^]]X\ | 17^ X bU\_U`P.|.c`U: ",1= 0.12 _2'? 0 R _@^fUaaUZ ^\_`UaaX^]]lbe Xa_lbbP]XY= 

0.1
3Pa^[U]- ! 1^`X_ ?bU_U]lD ]\! ^Q- 1`U\o ^_`U- 1[P;Z]^abl ||[^b]^abl0.08 ]^abl !.'7, ab^abl _' R[P'(]^abX^. ||, TU[U]Xo T.U. S/a\3`PW1\P `, ^ 6, ?^ T.U. T.U.0.06&

D
!{ 0.04 ^_l[bP 0.48 1.4W 1.0 0.64 0.14!'^ 

|]^a[U ^_lbbP 0.W 1 1.90 0.28 0.910.160.02

^_l_bP 0.48 1.43 1.0 0.64 0.7 4[^ 0
|]^a[U ^_l[bP 0.W6 1.74 0.35 0.5W 0.881 0.2 0.4 0.6 0.8 1

^_lbbP 0.48 1.50 1.0 0.62 0.11[^ !PS`cWZP, ZS/a\2
|!^^[U ̂ _l[bP 0.W7 |.80 0.31 0.51 0.95

@Xa.5 8. 3PRXaX\^abl abPQX[X3X`^RP]]l]e ^b ]PS`cWZX_ `XTUd^`\PfXY 
Z^\_`UaaX^]]l]e XaS{l]bP]Xoe

_ 1 (^W. acS[X]^Z ?XQUY-[^) [`X b X | 1.0?^| || 46^Y', ^T]^ab^`^]- aU Z^\_`UaaX^]]^S^ "( R^WTUXabRXRo\ UabU a _^`^Rl{\ XW= = -2 `PabR^`^\ "'1 ^a;* _W ]UU _`^\^`P>ZXRP]XU (_^a. ^Q`PWfP;2  ac_Ual 1^RP]U]Z^R^) _`].1 | ^Q`PWf^RR l1]^aobao a^[X. _^-RXTX\^\c' mb R̂ Ual\P mddUZbXR-
| 0.5^/,', ]| 24^Y= = ol1Y \UeP]XW\ (bPQ[. ^_`Ua]U]Xo WPa^[U]]l1e \U`W[l]e _^`^T 23).',b 

3PZ^]^\U`]^abl XW\U]U]Xo a)ZX\PU\^abX \U`W[lbe WPa^[U]-
(PZ ]l1e S`c]b^R (`Xa. R ^b WPRXaX\^abX Xe 59) R XWRUab] m̂, ddUZbXR]^U a R^W`Pa- TXa_U`a]^abX fU[^\TPR[U]XU cRU[XgXRPUbao 

a^^bRUbabRcUPb] P[^SXg]^Y WPRXaX\^abX ]UWPa^[U]]l]e S`c]-b^\ _^`^Tlb R UU ^bacbabRXUm ddUZ- T[o [222] TXPSU]UWP. `UWc[lbPbU 
b^R' b'U. \PZaX\P[l]^Y ae(X\PU\^abl}^ ^Q[PTP}^bS [X]Xabl|U S`c]-bXR]^S^ ]P ]UT^c_[^b]U]]^U a^ab^o]XU _^-TPR[U]Xo cZPWl1RPUb 

_ bl|' P \X]X\P[l]^Y _UagP]l!U. Db[XgXU WPZ[}^gPUbaoR  1 a[c]PU WPa^[U]]l1e \U`W[l1e S`c]b^R bPZ^U a^ab^o]XU `PW[Xg_`^Tl1. 
]^\ R[Xo]XX WPa^[U]]^abX] P bX_l1 _^`^T'\U`W[l{e ^Qca[^R[U]^, RU`^ob]^, R _U`Rc}^ ̂ gU`UTl R^W]XZ]^RU]XU\ [lT^- `PW[Xg]l1U 
S{^mb^\cX e b`cT]^ a`PR]XRPbl _`X UTX]^\ W]PgU]XX WPa^[U]]^-aRo3UY, _`U_obabRc}^iXe Z^]a^[XTP1{XX _^`^Tl1.fU\U]bPfX^]]l]e 
abX. !P_`X\U`, R _UaZU _`X WPa^[U]XX̂ b 0.03 Z^\_`UaaX-0.5% !P mZa_U`X\U]bP[l]l{e (`Xa' Z`XRl1e Z`XRPo T^ 58, .1) RlbTU[oUbao
^]]l1Y \^Tc[l _`X 6 0.2 Y|[P a]X)ZPUbao _^gbX ]P _^`oT^Z'P  R(_^ b`UbXY !.0. |\lbb^RX]c ]UbRU`bl{Y) = ]P`PabP}^-[367], cgPab^Z 

* acS[X]ZU bPZ0U a]X)1<U]XU _`X XW\U]U]XX WPa^[U]Xô b 0.5 |.5%S1`X Q^[l1_Xe f^ ]PS`cWZPe 10-12 ZS/a\2. |[`X`^TPiXe TUd^`\PfXY 
mbXe aRoWP]P' RU`^ob]^'a  Rl|TPR[XRP]XU\ XS`c]bP TUd^`\PfXY 
[lTP gU`UW1 _bP\_ ^T^\Ub`P. 1 _`PZbXZU bPZXU ]PS`cWZX, _`PRTP, T

!
Rab`UgP}^bao WPa^[U]]l{e _UaZ^RX  ]UZ^b^`^Yg PabX ac-[[o 100`UTZ^. P 

^_UaUY ]X ab`cZbc`]^-]U^Q`PbX\l1e ]X cgPab^Z TUd^`\PfXY, cgP_
_ab^Z ]P Z^\_`UaaX^]]l!e Z`XRl1e ]U RlbTU[o}^bao c_[^b]U]Xo D6o!Z`XRl1U Q[XWZXZ  _`o\^Y, gb^ aRoWP]^'_ ^*RXTX\^\c, a `PR]^\U`- 60eq 

!<]l1\ R^ R`U\U]X X R 3PRXaX\^abX ̂ b ]PS`cW^Z TUd^`\X`^RP]XU\, ^
^
D^Qca[^R[U]]l1\ bUgU]XU\ )ZXTZXe X_[U]^Z cabP]^RXR1_X\ao ^

aTRXS^Rg PabXf X Z`XabP[[^R _^ ]X\. =.^q-"
DQ`PiPUb ]P aUQo R]X\P]XU W]P.bXbU[l]^S^X W\U]U]XodPZb 

0WPa^[U]]^abX ̂ Q`PWf^RR  _`^1]UaaU ̂ _l1bP. !P_`X\U`' R ^Q`PWfPe
^.2 4 | 1.2^.6 0.8 \U`W[^S^ acS[X]ZP R[P)Z]^abl WPR `U\o Z^\_`UaaX^]]^S^ ̂ _l{bP

-? !PS`cWZP, ZS/a\2* XW\U]X[Pal _`X ^b 0.43 0.37-0.W 1, P WPa^[U]]^abl ^b 1.0T^ -2 
0.31*0.23^/^,b'U' Q^[UU'g U\ R b`X a^[X a^TU`e(PbaoR  T^ WPa^- @Xa. 1(^\_`UaaX^]]lbU \^Tc[X S`c]b^R 59. `PWP. TXa_U`a]^abX`PW[X]]^Y 

[U]]^\ \U`W[^\ S`c]bU S[PR]l1\ R ^Q`PW^\R  ]UWP\U`Wh]XeR ^T]lbe WPRXaX\^abX̂ b ]PS`cWZX_`X bU\_U`Pbc`U X @ 0.51^'( = -3 ",,, 
/_bbUa^Z;2 _acS[X]^Z_[U]ZPe' _^mb^\c R bUgU]Xo e<XTZXe _[U]^Z R _`^fUa-`UWc[lbPbU 
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!- Q(} 1{PabX1{l1 Z^STP _^`^Tl] aX[l]UU _`X)(Pbl1 Z X}'`cW^Z, T`cS /1`cSc 
T

)ZXT{ZXe 11.]1U]^Z.RU[XZP b^[abl|e R^T]l1e 0a^QU]]^ `^[l 6
]P WPa^[U]]l1e \U`W.]]l|e _^-[lTXab^abX a)ZX\PU\^abl 1[Xo]XU 

k40 |1^[c]U]]l{Y Ql][^ XWcgU] ]̂ P\X ]P |[`X\U`U acS[X]ZP. `U-`^T 
]U ^b[XgPUbaô b XWRUab]^Y \U`W[l]e ]UWPa^[U]]l{eWc[lbPb T[o 

T
WPZ^]^\U`]^abUY a)ZX\PU\^abX a [lTX-[1^`^T cRU[XgU]Xo `^ab^\ 8m^ (`Xa. 1 mb<a_U`X\U]bPe 61) a acS[X]Z^\ a^ W]P1{XbU[l]l1\a1'^abX. 

^
^ (WPa^[U]]^abl R[P)Z]0-1.5a/^) ]PgP[l]^Y :-!Pa^[U]XU\ D cRU[XgU]XU 

]^_`XR^TX[^ Z WP\UbSb^\ca ]X)<U]X}^ \^Tc[UY abX TUd^`\PfXX, 3^ 'S^[lZ^ _`X Q^[l_]Xe ]PS`cWZPe,Z ^STP aZPWl1RP[^al c_[^b]U]}1U\/{ ^.2 0.6 0.8 1]PabXf X afU_[U]XU \U)ZTc a^Q^Y. |[`X _bP[lSe ]PS`cWZPe,{1^`^Tl1 
!{PS`cWZP, \4|{P ]U ^a^QU]] Ŵ P\Ub]^,R U`^ob]^,8 ZS/a\2 R[Xo]XU [lTXa'S^abX ,|{^ 

R RZ[}^!bU}bXY1 ,1 1_.bbX`^R,1W_WP _`US`PT RXTU [UTo]l1e @ha. 60. 1(^\_`UaaX^]]l}U cRU[XgU]Xo \^Tc[X acS[X]Z^R a WPa^[U]]^abln`P3[Xg]^Y 
^a bUgU]Xo )ZXTZXe _`^a[^UZ. {4]bU`Ua]l1U Ql1[X _^-_3 R WPRXaX\^abX ̂ b ]PS`cW]<X _`X bU\_U`Pbc`U T[o `UWc[lbPbl{ 

] |''b 0.5^/^| _`X Xaa[UT^RP]XX _`^\^`P)ZXRP]Xo X ^Q`PWc1^-2 @'''b 1.5^/^ .S|cgU]l] = - - = `U>{<X\P 
!P\X _`XS^b^R[U]^Z`X^SU]]^Y bUZabc`l{ ^Q`PWf^R. Qlb[^ iUYao 

(^W. 1b^`X]-]^) aU`XX a 3P-gUbl1`U aU`14X ̂ Q`PWf^Ra cS[X]ZP TRU - ]' 7.01^, _|X.9,U\[0.57^ X aU`XX a WPa^[U]]^abl1^ a^[U]]^ablc^ TRU - 
*4 _`X RaUab^`^]]U\ _`^\^`P)ZXRP]XX |1`X 0T]P aU`Xo 'a, T`c-- 980

2 * SPo _`X ^T]^ab^`^]]U}'1 _`^\^`P)ZXRP]XX _`bb b^Y )ZU bU\_U_
T6T- `Pbc`U"

abPTXX !P ]PgP[l]^\ mbP_U +^ TUd^`\X`^RP]Xo d^`\b[`^RP]Xo- !2 
^ \()Tc[X ^ _^b^Z^RR [PSX X WPZ`l1bXo] PXQ^[UU Z`c_]l]e _^` TU-- D^ R^ RaUe gUbl1`Ue aU`Xoe ̂ Q`PWf^R_ ̀ 1,1\U`]^ ^TX]PZ^-d^`_[PfXX 

1]l1, gb^ X ]PQ[}^TPUbao mZa_U`X\U]bPe.W PbU\ _`^Xae^TXb R !^ cRU-0.2 0.4 0.6 0.8 | 1,.2
]bXgU]XU \^Tc[UY R ^Q`PWf^Ra  \U]lh]UY WPa^[U]]^-aU`Xoe TRce 

1PS`cWZPY' [{P (0.5%) a WPa^[U]]^abl}^ablb^ _^ a`PR]U]X}^ a \^Tc[o\X ^Q`PWf^R 
R ]U-1'a/^']^ \^Tc[X ^Q`PWf^Ra  ^T]^ab^`^]]X\ 11`^\^`P'(XRP]XU\ @Xa.6 1. 1(^hb_`UaaX^]]l!U \^Tc[X acS[!1]b<^R a R[P>Z]^abl}^ R`PW[|{1b]^Y 

]U\]^S^ ]X)ZU, gU\ ^Q`PW-Z^b^`l1e ^ZPWl1RP}^bao a[cgPoe WPRXaX\^abX ̂ b ]PS`cWZX b1`X TP)ZU bU\_U`Pbc`U X !.,,7 1.5^/^ c '?  = -3 
_|f *|| _\| ] 61 ;.b3 1{^R Yaa[UT^RP]Xo R[Xo]\|oRaUab^`^]]X\ _`^\^`P)ZXRP]XU_,{. =36:,2 = =70^/^ a^ 

^b[XgP-a^abPRP S1^{(PWP[X.g b^ ]PXQ^[lhUY ae{X\PU\^a'Sl}^ a^[UY 
(PZ(`Xa. }^bao ̂ Q`PWb.{lb,] Pal1iU]]l1U a^[o\X ]e1P?] X ?P?1, 62). 

UTRP WP\Ub]^. _^mb^\c a`PR]U]XU S`c]b^R TXa_U`a]^- {]WRUab]^' (R `PW[Xg]^Y X^] hP+ a`PR]U]XX a X^]P_[X) /{`cSX\X cRU]{X[{XRPUb
_abX _UaZP' ac]|UaX X acS[X]ZP _`X ^T]^\ W]PgU]],1X WPa^[U]Xo - 1^Y e<U ̂ a^-a^TU`eP]XU ]UWP\U`WhUYR ^Tl] R \U`W[l1e _^`^T:1e. 

* 0.57^ _`XR^TXb Z Z^S/{Pa )(||\4PU_{^abl acSbUaX ,1 acS-`UWc[lbP'{'c, _`X ]Pal{-QU]]^abl;^ X e[^`XTlb R^^QiU. ?cS[X]^Z ^b[XgP}^bao 
[X]ZP Q[XWb<P,P  _UaZP WP\Ub]^ _'1U]l|hU. |{`X lbU]lb[U,{ WPa^[U]]^- [fU]XX ^a^QU]] _̂ `bb Q^[l-\PS]XU\ \U]UU a)<X\PU\, e[^`Xabl1\ 

!1U\abX acS[X]^Z, RU`^ob]^, ̂ Q[PTP[ Qlb Q^[lShU]? a)ZX\PU\^abl}^, ]]_1Xe ]PS`cWZPe. @PabR^` a^[X ^Q[PTPUbR  a`PR]U]'1],1 a mb^Y T`cSX_
ac11Ual. _`X Z^\_`UaaX^]]^\{ a>ZPbX|1_^abU_U]_[Ud^`\X`cU\^abl l{_ RoWZ^abl;^ ?[UT^RP-e[^`XTP\X W]PgXbU[l]^ Q^[l1hUY [363]' 
]^' b1^ \U`U _[^b]^abX ,{ _^`1{ab^abX ']]U[l]^, cRU[X1bU]1{o a>ZX\PU\^abX \^VU']'c\1U]l{11U]Xo a^abPR[o1^iPo dX[lb`PS1X^]]Po 

a }{PS`cW^Z WP! 1aZ[1^b{U]{1U\ ^gU]l Q^[lb_Xec\U]l{_PUbao a `^ab^\ X ^Qicb^ ae(X\PU\^abl. ?cS[X]^Z `Pa_c\,1U]l1_Pblao, c\U]l11-|Po 
(1.2 \4[1P), Z^ST1PR U`^ob]^ Rl1TPR[XRP]XU S`c],bP gU`UW \^Tc[o_Tl1`!bPbl]Y bR^`^h{ ]P1'`Xo eP`PZbU`XWcUbao]P XQ^[l|1]X},11,| ac[ldPbP 
{1]bP\_. _bX R[XoUb ]P a^TU`)ZP_bPZ ZPZ W]PgX1'U[l]^ },!U]l1_U TUd^`_[PfXX, 

}RU[XgU]XU WPa^[U]]^abX \U`W[l1e {1^`^T_ `XR^TXb Z \4|[P ]P-]b,1U ]UWP\U`Wb_URY ̂ Tlb' 0T]PZ^' _`X ]PS`cW[<Pe 0.6-1.0 cRU[X_
(bU]1'11^ a)<1{\:1U\,1^abX (`Sba' 60), ^a^QU]] R̂  0Q[Pab!1 Q^[l1hXe ]P- \U`W[0S^a cS-[|[b^TPUbao a]!1>1(U]XU \^|{c[o TUd^`\PfXX `UWZ^U 
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.{ 4.3. _@XR T0R[XR0]XXT1D^@[.|X@c1\^ab1 
>. 1]|0@XZ^R^S1̂] |b0\_0580

D_`UTU[oU\^U 1hP`XZ^Rl1\ 1]1bP\_^\ mZRXRP[U]b]^U afU_[U_-1 aRS:
]XU ^b]^aXbao Z eP`PZbU`XabXZP\ _`^!1]^abX, P ]U TUd^`\X`cU\^-

40W> 
^ abX. DT]PZ^, a^QabRU]] _̂ `^g]^abl oR[oUbao T^abPb^g]^ ca[^R]^Y^
^ eP`PZbU`XabXZ^Y WPa^[U]]l1e \^`aZXe ^aPTZ^R. \U`W[l1e 1(PZ^. T[o 
!

_`PRX[^, ̂ ]X R _[PabXg]^-RoWZ^S b̂ UgU-`PW`c1]]P}^bao `UWc[lbPbU 9^ ]Xo QUW] P`c1_U]Xo a_[^1h]^abX X[X _`^oR[U]XX _`XW]PZ^RT`cSXe ^'2 0.4 0.6 0.8 1' |.2
^a[PQ[U]Xo \PbU`XP[P. RTPR[XRP]XX R [[`X 1_bP\_P mbXe`UWZ^S^ !PS`cWZP, Y|{P

_^`^TPe R^W]XZPb^b_ [PabXg]^-RoWZXU Z^b^`l1U _^-TUd^`\PfXX, 
@Xa.62. [(^\_`UaaX^]]l1U abU_U]]^ X W]PgXbU[l]^ \^Tc[X ac_UaX gU\ R ^Qlbg]lbe \U`W[l{e _^`^-a eX\XgUaZX\ a^- T^[l1hU, `P3[Xg]l]\ 

-? abPR^\ WPa^TU]XoR  WPRXaX\^abX _3 ^b ]PS`cWZX _`X bU\_U`Pbc`U WPbceP}^bR ̂  R`U\U]X ZPZ RRXTc ]P-X TPe' - c\U]l1{]U]Xo cTU[l]^Y 
| 0'5^/^= ,,c S`cWZX] P S`c]b _^ \U`U _^abU_U]]^S^ _[^1fPTX ^b_U_`Pa1_X`U]Xo _ * (P(|2:3 _ 1 \P?1; 2 \4T?12; 4 \495Df !{PbZP' - bPZ X RRXTc X _^`^Tl] _^T 1[bP\-c_[^b]U]Xo c_`^g]U]Xo 

_^\. _^mb^\cR U[X[{X]P ^aPTZX 1_bP\_P eP`PZbU`XWcUb aR^Yab-TRP 
RP _^`^Tl1 UU ]PgP[l]c}^ _`^g]^abl' bPZ)ZUa bU_U]le<UabZ^abl' P [X]ZP' ]Pal1iU]]^S^ ac[ldPb^\ ]Pb`Xo RU[XgX], - a^^bRUbabRc-T^ 

X _`X }^11{Xe e[^`XT]^\c WPa^[U]X}^. c_[^b]U]Xo c_`^g]U]Xo TUd^`\X`^RP]XX. !Ud^`\PfX^]]Po_`X mb^\ _`U^T^[URPUbao ab`cZ-
X[X _`^g]^ab]Po mbPe P`PZbU`XabXZP b`cT]^' ^T]PZ^' Rbc`]Po _`^g]^abl _^`^Tl|' R ]U eP`PZbU`]Po `U1!]Xbl WPa^[U]_ - fU[^\ T[o 
[b^Q^\ a[cgPU oR[oUbao ^]P eP`PZbU`XabXZ^Ya ̂ _`^bXR[oU\^abX}{l|e \U`W[l1e _^`^T \^`aZ^S b̂ X_P.
_^`^Tl1 ]PS`cWZP\. 111X`^Z^UX a_^[lW^RP]XUm b^Ye P`PZbU`XabXZX1(PZ XWRUab]^, X\U]]^ XWZ ^\_`UaaX^]]l1e Xa_l]bP]XY ^_`U-
^Qca[^R[U]^ a`PR]XbU[l]^Y _`^ab^b^Ŷ _`UTU[U]XY.Z^mddXfXU]b a)<X\PU\^abX' TU[o}^b _^ Z^b^`^\c _`^R^Tob ̀ PW-

1 a^^bRUbabRXXa  bU^`XX _[PabXg]^abX XTUP[l-\U`W[l!e _^`^T T[o ]P bRU`T^_ TU[U]XU X _[PabXg]^\U`W[l]U (?!X[{ `U1_U]XU\ 
(_`^g-]^ aRoWP]]lbe ]Uc_`^g]o}^iXeao bU[ ^b]^1_U]XU bRU`T^abX 2.02.04-R8). 3b^ X\UUb RP)Z]^U W]PgU]XU' bPZ ZPZ R`PWTU[U]XU 

]^abX) Z ]P_`o)ZU]X}^ _`X _`UTU[U bUZcgUabX\ ̂ e(]^ _`X]obl WPWPRXaX\^abX ̂b ZPbUS^`XX _^`^Tlb [XQ^ _`^R^Tob' [XQ^ ]U _`^-
_^ab^o]]c}^ RU[XgX]c' P afU_[U]XU \U`W[l1e _^`^T ?.*,, b^STP,Z PZR^Tob a^^`c)ZU]XY_ ^ `Pa(bUbl] cab^YgXR^abX TUd^`\PfXo\.
_^ZPWP] |̂ [.0. 1{lbb^RXgU\ ^_`UTU[oUbao Rl1`P)<U]XU\:1.}}4. 0ZaU]^R ]U^T]^Z`Pb]^ Rl]aZPWl1RP[ao [367], ^ ]U^Qe^TX\^abX

X WPa^[U]]l1e \U`W[l|e _^`^T ]P `PWTU[U]Xo mbX ZPbUS^`XXX '!'5,,6,*, 0.18@|_ = _`UT[PSP[ a^^bRUbabRc}^iXU Z`XbU`XX. |1^ US^_ `UT[^>ZU]X}^'
Z`XbU`XU\ _U`Ue^TP XW ̂ T]^Y STU @ ]PS`c3ZP ]P 1hP`XZ^RlbY b_bP\_:- 9 1hP`XZ^R^-ZPbUS^`XX \U`W[^Y _^`^Tl] R fXP\Ub` T`c_ - - 

.,_`^9-Sc}^ \^)ZUb a[ce<Xbl S^ _U`USXQ[ ^SP`Xd\XgUaZ^Y 1_bP\_P; 5, RU[X]X]P ^aPTZX 1hbP\_P. |1^ \]U]Xb^ !.0. {-{lb-Z`XR^Y - 
]^abl-a^TU`)ZP]XU ]UWP\U`W|]|UY b^RXgP RU[XgX]c mZRXRP[U]b]^S^ R^Tlb''' afU_[U]Xo, ^_`UTU[oU-Z^b^`lbY ̂ bgUb[XR^ |W67), 
_`^a[U)ZXRPUbao ]P Q^[lShX]abRU \c}^ 1_P`XZ^Rl!\ 1hbP\_^\ |(^!!{-bPZXe bPZX\ ^Q`PW^\a' [UTcUb a({XbPbl Z`XRl1e X TUYabRXbU[l]^
eP`PZbU`XWcUbao bPZX\X _[UZa]^Y S`c]b^R,eP`PZbU`XabXZ^Ya X[ aRoW]^abX_ [PabX(!]l1e _^ WPa^[U]]^abX 1,b bU\_U-ca[^RXo\X 

Z^STP Z^mddXb1XU]b _`X!{U\' ZPZ _^ZPWP] ?̂ .?. 1o[^Rlb\ R[Xo]XU\ a)<X\PU\^abX `Pbc`U' X\UUb W]PgU- TXP\Ub`P[70!, 
]XU 0.001 a\m|ZS, [.9., h1bP\_P X RU[X!1`1]^Y ]PS`cWZX gPab^ \^>Z]^ _`U]UQ`U]l X agX-_^`0S^R^\c W]PgU]X1^ _^`PR]^U 
?!X[1 2.02.04-88. ?P\P bPbl afU_[U]XU ^b 0_`UTU[o__^ aUQUb PZPo mZRXRP[U]b]^U ]UWPRXaoiX\ ]Xe. R^3\^)Z]^abl aRXTUbU[lab-
RcUb ̂  RWPX\^aRoWX (_`X _`^g]^abX S^b\ S]^RU]]^U R`U\U]X RTPR[X-X mZRXRP[U]b]^Ua fU_[U]XU WPa^[U]]l1eTUd^`\X`cU\^abX 
\U`W[l1e _^`^T' RP]Xo (]PXQ^[UU P bPZ)ZU 1_bP\_P 10-15 R^al\X]Pa^R^U gPab^ ̂ _-^ a), 6,*' ^Q^a]^RP]]^abX _`X\U-dXWX]UaZ^Y 
]U]Xo X\U]]^ bPZ^S Ẑ ̀ XbU`Xo. eP`PZbU`XabXZP)X  6.*". 3Za_U`X\U]-`UTU[oU\Po T[XbU[l]^U 

bP[l]Po _`PZbXZP _^WR^[X[PR l1oRXbl ^_bX\P[l]l|U `PW\U`l1
1_P`XZ^R^S^ X RU[X-1_bP\_P' 2.3 a\. 1lb[X `PR]l{U cabP]^R[U]l] 
({X]l! _^ab^o]]^Y ]PS`cWZX S[X]Xabl1e X _UagP]l!e WPa^[U]-T[o 
]l{e \U`W[l{e _^`^T R WPRXaX\^abX ^b`XfPbU[l]^Y'SU\_U`Pbc-^b 
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1.6RP)Z]l|\ oR[oUba'| ]UT^_ch{U]XU Rl1_^`P' gb^ ̂ S`P]X(bXRPUb_`l1. 
ao Z^]U(]]^Y ̂ a::TZ^Y, Z^b^`Polb U _`URl]1hPbl 0.1 T^[>Z]P TXP\Ub- l\ TT{ 1-21b1bP\_P. 3P Z`Xb'U`XY abP6X[XWPfXX _`X 0_`UTU[U]XX `P T[X- ^,{

] 0TbU[l]^S^ m!(RXRP[U]b]^S^ ^a{{U_[U]Xo 6"*, ^Ql1g]l!e \U`W[l]eT[o ^|_ ^- 0.! ^_^`^T _`X]X\PUbao _`X`PiU]XU ]U S{`URl]h]P}^11{UUTUd^`\PfXX' _
D![Pa^R. 0.01 \\ WP1 2 bPZXe ̂ _l]b^R a^abPR[oUb![XbU[l]^abl 

{^^Qlb.b]^ 1-2 ]UTU[X. 3 ZPgUabRU ^.f3 _^ZPWPbU[oa ]X)ZU]Xo _`^g]^abX ^^..^ 
D

S`c]'S^R _`X]ob^ a^^b]^{hU]XU R^al\X!{Pa^R^S^ afU_[U]Xo Z T[X_ 1(,
bU[l]^\c' X\Ub^h{UU bb`XQ[XWXbU[l]^ _^ab^o]]c}^ RU[XgX]c ^Z^-

051015[^ 0'75 }bUWPa^[U]]l{e ̂ aPTZ^R.T[o 
*, ZS/a\2WPa^[U]]l1e \U`W[lbe S`c]b^R, _^ ]UZ^b^`lbe Xa_!{[ob TP]]l|]c1 

a[UT^RPbU[UY RU[X1{X]P mZRXRP[U]b]^S^ afU_[U]Xo [31, @Xa.6 3. 3PRXaX\^abl (@)' Sb^ mZ__`^g]^abX ^_`UTU[U]]^Y T^[e<]P T[}1bU[l11^_{c 
_3 ^_`UTU[oblao a Z^``UZbX`^RZX _U`UgXa[U]]l1e Z`XbU`X- RXRP[U]b]^\c afU_[U]XS^ ^b WPa^[U]]^abX_ `X bU\_U`Pbc`U '?  T[oc|]Ub^\ 

UR. 1 gPab]^abX, S`c]b^R _`X\U]obl Z`XbU`XY abPQX[XWP- TXa_U`a]^abX`PW;bbb]]^b? `UZ^\U]TcUbao 
_ _ 1 bbUaZSb:2  ac_Uabb; 3 acS[XbSZSb0.005 \ WP2 4 - ]PaP. |}`X mb^\ fXX ^_l1b^R R^W`PabP-T[XbU[l]^abl 

Ub ]UaZ^[lZXe (4-5 X Q^[UU) ]UTU[l. 1(^mddXfXU]b T0 _U`Ue^TP̂ b
R^al\X(|Pa0R^S^ Z mZRXRP[U]b]^\c afU_[U]X}^ bPZ_T[XbU[l]^\c 

_ )ZU R X]bU`RP[U: _UaZ^R 0.34_0.60 X S[X-`UZ^\,1U]TcUbao T[o T[o 01 ]]Xabl1e S{^`^T0 .55-0'65. @UZ^\U]Tc}^bao ]PW]PgU]XoT[o ca[^R'1o |3D]PS`cW^Z' Xae^To XWZ `XbU`XUR ^aPTZX1 _bP[,|_P WP1 5 \X]cb: !!T[o ^ 1.)_ 
(0.005-0.02)a|, 5(15) < WP3 (0.02*0.04)P. fgPa^R:5 (R) < | f@1aa[UT^RP]Xo RTPR[XRP]Xo 1[P`XZ^R^S 1̂ _bP\_P _^WR^[X[X

DUS^R U[XgX]l1 mZRXRP[U{-{b]^S â fU_[U]Xo R S`c]bPecabP]^RXbl !D {) \ab`^U]Xo' P Q^[l_b^U Z^[X!bUabR^ Rl1_^[]U]]l{e ^_`U-`PW[Xg]^S^ 
T^fU]X'Sl abPbXabXgUaZXU RU[XgX]lb TU[U]XY ]PQ[b^TPU\^S^_ `X \.^- ^(,^_`UTU[U]Xoe aR^YabR Xe W]P!]U-dXWXb<^_\UeP]X]{UaZXe `PWQ`^aP 0.1 0.2 0.W 4.4 0.-5

(b{'1a[U * ]XY, R b^\ S`c]b^R UabUabRU]]^S â [^>ZU]Xo \^]^[X-T[o 
3Pa^[U]]^abl, 7^'S^R. _`X RTPR[1{RP]XX 11]P`XZ^R^S 1̂1 !bP\S1P!Ud^`]\,!X`cU\^abl 

_`X _^Rl11[U]XX bU\_U`Pbc`lb. !P b1`X\U`U acbbUaXcRU[XgXRPUbao @ha. 64. @UWc[lbPblb Xaa[UT^RP]Xo R^al\XgPa^R^S m̂ ZR[{RP[U]b]^S â 1{U-
(`. ?U-9eP) ]P\X Qlb[^ XWcgU]^R [1,1o]1{U WPa^[U]]^abX_ `X 'a. _.bbU]Xo ?'*,, R _UaZPe UabUabRU]]^S â [^)ZU]Xo _-^RP 9lbP[ _`X bU\_U`P--3 

-? |1`b[ 'Sc`U _3 * WPa^[U]]^abX ̂ b 0.5 ||^ bb`X R[P>Zb{^abX0 .33 (b<Po<TPo cRU"bbSb!!U]XX b^1bZP a`UT]UU XWb `Ue ̂ _`UTU[U]Xb?)T^ 
R^al},1],{[{Pa^R^U mZRXRP[U]b]^U afU_[U]XU ^b 0.63 T^c\,1U]l1hPUbao 

* 0.24, P ^b 0.48 ZS/alb2, 0.|8 b.U. Q^[UUg U\ R T['1bU[l]^a T^ TRP
ab^[l W]P!1XbU[U], gb^ X Q^[UU ̂ _`UTU[U]X1? _^|(PWPbU"[l10 |1`^RUTU]]l]U Xaa[UT^RP]Xo T.bbo S`c]b^R UabUabRU]]^S^ a[^>ZU-`PWP. 

(bPQ[. b^g]^a'1'X b<^mddXbTbbU]'|' RP`]'{P_^abPRP[ao ̂ Z^[^ 0.3 24), P ]Xo _`UX}4ch{UabRU]]^ \^`aZ^S^S U]UWXaP (`Xa' _^ZPWP[X 63._66),
_ [!b^ bTXX 0.39.RU[}1gX]P mZRXRP.]1U]b]^S^ afU_[U]Xo R WPRXa1.{\^abX̂ b WPa^_
1[Xo]XU Z`X^SU]]^S0 Xaa[UT^RP[0al }{P _`Sbh[U`U ^Q-ab`^U]1.1o [U]]^abX ^a^QU]]^ aX[l]^ XW\U]oUbao R _UaZPe X ac_Uaoe X \U]l-

(^W. acS[X]ZP [S^`X]-[^) _`X bU\1bU`P1'c`U @PW[Xg-h{U R acS[],1]]<Pe. '? . @P]UUm .S^ b^[lZ^ S`c]b^R ]P_ `PWf^R -3 - T[o cabP]^R[U]^ 
},1Ub^-]Po aUbgPbPoZ `X^SU]1{Pob UZa'Sc`P ̂ Q`PWb1^RQb ,b;bP _^[c.bU]P a[^)ZU]Xo DaPTZX 11]bP\_P ]UaZ^']bl1(^ Rl11hU S1`X`c11]U]]^S^ [53]. 

^T]^ab^`^]]US _̂ ̀ ^\^`P>ZXRP}-{Xo _`X bUh1S]U ̂ e[P-T^_,{ _`X ^fSb]PZ^R^Y WPa^[U]]^abX, c\1U]lh{U]XX TXa_U`a]^abX ^T]PZ^' `PW[Xg]^1\11 
)ZTU]Xo. b^Z-?`PR]XRP._bbal ^Q`PWfl] a b`U\o RXTP[11X ](`X^SU]]l1e m'|'P WP|]11aX\{^abl Rl1`P)ZU]P ]U\{UbZ^. !P 63 RXTU] W]PgXbU[l-`Xa. 

_ abc` \PaaXR]^Y, 1.1 aUbgP'S^Ya ̂] lbY aUbgPb^Ya ^ h.b]X`P\X 0.]*0.5 \_{ mZa_U`],1\U].1'P[l]l1e W]PgU]XY m ZRXRP[U]b]^S^ `PWQ`^a afU__
|h[X`P\!'1 1\,{U-[U]{.1'{ 2 \_b. YWc.bU]bbb R̂ [Xo]'\o Z`X^Sa]]l{e bUZabc` ]P R ^Q`PWb1Pe_ ̀ Sb T^ Q[SbWZXe W]P1bU]Xoe WPa^[U]]^-`PW[1{!}b{lbe 
eP]XgUaZXU _,bP-abX. aR^YabRP\ U`W[lbe _^`^T_ ^aRoiU]^ a`PR]],1ba[l]() 11aZcaabRU]]^ _`XS^b^R[U]]l1e ![o ^Q`PWf^R̂ ] ]U`UTZ^ Qlb[
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3Pa^[U]]^abl, 7^ 99^ n_ d'-^ n 9 Dnl n [!^'_ a''] | ': 9 -"? ^^^ ̂  ^ ^^^ ̂  ^D:;^@Xa. 65. @UWc[lbPblb Xaa[UT^RP]Xo R^al\XgPa^R^S^ mZRXRP[U]b]^S0a fU-

_[U]Xo ?.*' R ac_Uaoe UabUabRU]]^S â [^o(U]Xo _-^RP 9\P[ _`X bU\_U`P-
bc`U (ZPe<TPo b^gZP '?  a`UT]UU XWb `Ue ̂ _`UTU[U]XY)-3 - l 8! ^ D$ +Q^\d*- ^Q- _ 
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l]:: dln D+ 6^D[$l9. .+$$ n l d$Dn[d D Xng']^d 00TT:;! ^D ^ ^^[;_^^ '. 

_)> 0-Si]^ U.] aa.''\4..# gDQ1
!| D$ ^-Q _n ^-)n9d[ _ | _:g -Qnd ndl ldd__D!]

?* 0]^0
^.,0.5 1.51 

d q 31 c @ | ",,*93Pa^[U]]^abl, 7^ : ; , 6 :! T - ^, 2=4=} 1-1 W ! 1': ^D = :+1@Xa.6 6. @UWc[lbPblb Xaa[UT^RP]Xo R^al\Xb{Pa^R^S^ afU- ; mZRXRP[U]b]^S^ $-!!='1 
^ =P +: U" !*a=.; ! |:+'_[U]Xo ?.*' R acS[X]ZPe = -!! UabUabRU]]^S â [^>ZU]Xo _-^RP 9{\P[ _`X bU\SbU-

.: ^ U^!jW +*ab,'} T 4aad';? !P-*1!!*3'? ^ Q ! S >(Z^ZTPo b^gZP a`UT]UU XWb `Ue ̂ _`UTU[U]XY) ^ @`Pbc`U =g-: - >:;Q 2U 2 ! q ;:8:-> ! ; 9b ^ 3 !! S; ? 
&. '@ 

ld

[^ ]Ua\^b`o ]P XaZ[1^gXbU[l]c1^ [`^Q[U\l1.RPe<]^abl `PQ^b 
1_U`RlbU k]P ]UU ^Q`PbX[X R]X\P]XU X 1]lbb^-Y.7. ?c\SX] !.0. 

! gU g .] ! 0^* ^ ^ ^RXg. 1 1956 S. !.(. [|UZP`aZPoX a_l]bl{RP[P ]P aTR!1S X ^T]^^a]^U ^
a)ZPbXU acS[X]Xabl1U \]^S^[Ub]U\U`W[l]U S`c]bl] bU(-`PW[X]]^Y 

(,abc`l! }}4SP`aZ^S^ 3Za_U`X\U]bl1 _`^R^TX[Xal ]P \^]^[X-`PY^]P. 
DbPe \PaaXR]^Y X a[^Xab^Y bUZabc`l1' Xe a^abPR[o[PT[XbU[l]^abl 

2.5-3 \UaofUR. !1PXQ^[lb_UY _`^]]^abl}^ X ]PX}1U]lhUY T^ TUd^`- :^ )5 ^D-\X`cU\^abl}^ _`X Qlbab`^\ (X !aTRXSU ̂ Q[PTP[ Q^[l'[UT, \U]l1_UY 
!_ X D b_UY ^ S[X]XablbY ^DS`c]b aUb\{Pb^Yb UZabc`l! 'f TUd^`\X`cU\^ablb^) = [\^^. ^ ^m !a ' :eD D = S`c]b D Ula[^Xab^Y bUZabc`l] _`X aTRXSU_ ^ Z^]bPZbc S`c]bP TP[UU - ^ !'

_^^ ^-21 .>;[UTo]l{\X _`^a[^o\X. |{`X P]P[XWU _^[cgU]]l{e 9^f['1'`U3c[lbPb^R 
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bU[l]l1e mZa_U`X\U]b^R] .Z. |1UZP`aZPo Rlbab<PWP[Pal b_[X`^R 2 \\. 1(PaPoal abPbXabXgUaZXe |277) R ^1{U]^Zm ZRXRP[U].S-]^Y T^ 
_^[lWc R0W\^)Z]^abX _U`UaUgU]Xo Z`XRl1e _`^]]^abfT[XbU[l]^Y afU_[U]'1o S`c]b^R' ]U^Qe^TX\^ ̂ b\UbXbl']^S^ T!:.o `PW[X[1]lbe 
\U`W[l{e S`c]b^R Z`X^SU]]^S^ ab`^U]Xo' _`XgU\ _^a- R `PW[Xg]^S^ _^ZPWPbU[l b^g]^abXX W\U]oUbao gb^ ^b 0.05 0.10 fU[^\ T^ T[o
[U b^gZX _U`UaU1bU]Xo WPZ^]^\U`]^abl XW\U]U]Xo WPRXaX\^abX X acS[X]Z^R a abU_U]l}^ WPa^[U]XoX  bb,111P\Xac_UaUY `PW[Xg]^Y 
bb`^g]^abX( R^W\^>Z]^, QcTUb ̂ Q`Pb]^Y. 1PZ, |[`X TUd^`\X`cU\^abX) mb^\, _`PRTP' Z^[XgUabR X̂ a_l1bP]]l;e ^Q`PWf^R a^[UY' T^a_

Ua[X b^1]ZX _U`UaUgU]Xo S`c]b a[^Xab^Y Z`X^SU]]^Y T^ bUZabc`l] |5*2^ X Q^[UU. 1(^mddXfXU]b RP`XPfXX XW\U]oUbao ̂ b bXSPUb 0.0_5

Qlb[ _`^]]UU' gU\ \PaaXR]^Y, b^ WP mb^Yb ̂ ]Z^Y, ]P^Q^`^b, S`c]b 0.4'T^ 
\PaaXR]^Y bUZabc`l1 Qlbbl _`^]]UU, gU\ a[^Xab^Y.T^[)ZU] !!4aa[UT^RP]'\o R[\bo]Xo a^[UY ]P mZRXRP[U]b]^U afU{1[U]XU _`X

3bX RlbR^Tl] R XWRUab]^Y \U`U _^TbRU`TX[Xal Xaa[UT^RP]Xo\X (acS[X]^Z (ac_Ual, aP[UeP`TaZXY) X '?  _^a. 1^RP]U]b<^R^)'?  -2 -3 
3.|{. 0`bU\^RP. D] a P\TU`\X]aZX\X (ac_Ual,S`c]bP\X gb^ _^ZPWP[X' ac_UaX R^al\XgPa^R^Um ZRXRP[U]b]^U `PQ^bP[ afU_[U]XUT[o 
_Ua^Z) ]P`c1hU]]^S^ a[^>ZU]Xo' b.U. ]P XaZcaabRU]]^ _`XS^b^R[U]- R ac[ldPb XW\U]oUbao ]Pb`Xo > e[^`XT > ZP[lfXo e[^`XT ]P-`oTc: 
]lbe ^Q`PWfPe a[^Xab^Y bUZabc`l1 a b^[iX]^Y [UTo]lbe P b`Xo, R ac[ldPb > > `PW[Xg]^Y ]Pb`Xo e[^`1,1T ]Pb`b{o e[^-T[XbU[l]^U - `oTc 

(1.5-5 a[^UR \\ _UaZP' 4-5 \\ ac_UaX) X ^Q`PWfPeQ PWP[l-T[o ZP[lfXo. acS[X]ZP T[o R^al\XgPa^R^U mZRXRP[U]b]^Ua fU_[U-\[o `XT 
]^Y bUZabc`lb (`PW\U` [UTo]l1e RZ[b^gU]XY ac_UaX 8-10 \\, XW\U]oUbao ]XU R ac[ldPb ]Pb`Xo > > T[o e[^`1,1T ZP[lfXo e[^`XT`oTc 

_UaZP 10-15 \\). DQ`PWflb \U`3[l|e T[o S`c]b^R Xa_l1bl1RP[Xal ]P > \^`aZPo ]Pb`Xo a^[l' P afU_[U]XU R ac[ldPb ]P-T[XbU[l]^U `oTc 
^T]^^a]^U a)<PbXU a _^ab^o]]^Y X abc_U]gPb^Y ]PS`cWZ^Y.| {`UTU- b`Xo > e[^`XT ]Pb`Xo > > \^`aZPo a^[l e[^`XT ZP[lfXo' 0Qb,oa]U-
[l1 _^[WcgUabX \U`W[l1e S`c]b^R a[^Xab^Y Z`X^SU]]^Y bUZabc`lb ]XU Rl1a^Z^Y _`^]]^abX S`c]bP' WPa^[U]]^S^ ]Pb`Xo'ac[ldPb^h{ 
^ZPWP[Xal WPRXaoiX\X ^b b^[iX]l1 _`^a[^o (T^ [lTP 4 \\ R[Xo- ]\{^)Z]^ _`UT[^e(Xbl a[UTc}^iUU. Y^[l e[^`Xab^S ]̂ Pb`Xo RUaXb
]XU a[^Xab^abX_ ^gbX ]U * ]PQ[b^TPUbao). ^Z^[^ 5 8 S' R b^ R`U\o ZPZ \^[l [`Xac[ldPbP ]Pb`Xo ^Z^[^1 42 S . 

!P\X 1,1aa[UT^RP[Xal ^Q`PWfl1 a ac\\P`]^Y R[P>Z]^abl}^ ]P ^TX]PZ^R^Y WPa^[U]]^abXZ ^[XgUabR b̂ o)ZU[lbe ac[ldPb-X^]^R R
_`UTU[U bUZcgUabX 0.4Q _`X _`^T^[e<XbU[l]^ab11 ̂ _l1b^R R^aU\l _^`^R^\ QcTUb R \U]l1hU, gU\ e[^`-X^]^R, a^^'S-`PabR^`U TRP ̀ P3P 

(Z`PbZ^a`^]]lbU) gPa^R (T[XbU[l]lbU). X 42 acb^Z 1(P>ZTlbY ^Q-f^ RUbabRU]]^'X W\U]Xbao Xe R[Xo]XU ]P a^TU`)ZP]XU ]UWP\U`WSb:UbR1 ̂ -
Xa_l1bl1RP[ao ]U \U]UU 1_UabX abPbXabXgUaZPo ̂ Q`PQ^b-`PWUf X _`^!b]^abl R 1^[UU RPe<U] a[UTcj^iXY |{a; @X]SU-`PW, Tlb fU[^\. dPZb' 

ZP _`^R^TX[Pal R a^^bRUbabR`bX a [D?1 20522-15:1_bP\_ \^S _^- a _^]X)ZU]XU\ bU\_U`Pbc`l1 R lb^`aZ^Y a^[X S1`^Xae^_`c' `PabR^`U 
_Pabl X ]P S`c]b^R^Y (bP6[.24)._`^a[^Y, X ]P [UT ]U_`U`l1R]^U ac[ldPbP ]Pb`Xo R bRU`T^Y _^TXb cRU[XgU]XU dPWU; 

3ZRXRP[U]b]^U afU_[U]XU S`c]b^R a aUbgPb^Y bUZabc`^Ŷ ZP- [bbbbU`\P]c' R]PgP[U ]PQ[b^TPUbao ]P`PabP]XU ac[ldPbP ]Pb`Xo R
WP[^al Rl{b11U, ]U\ ^Q`PWf^Ra  \PaaXR]^Y *1.6 bUZabc`^Y. WPRXaXbD]^ VSbTZ^Y (WP c bU\_U`Pbc`lb agUb Z^]1{U]_T^ '?  dPWU cRU[X11U]b,1o 
^b b^[iX]l{ [UTo]l1e RZ[b^gU]XY| ?.*, 1' 12 ZS/a\: \PaaXR]^Y b`PfXX T[o R _`Ua]^S^ = Rl1TU[U]Xo [lTP), P WPbU\] P_`Paa^[P `UWc[lbPbU 
bUZabc`l1' 6.*, 7'46 b<S|a\m aUbgPb^Y Z`X^SU]]^Yb UZabc`lb a abc_PUb = _^]X)ZU]XU T[o Z^]fU]b`PfXX ac[ldPbP ]Pb`Xo bU\,{_U`Pbc-T^ 
b^[h1X]^Y h[X`^R ^b 0.1 0.5 \\ X 6"*, 1.56 ZS/a\: aUbgP- |Y\U*^bao T^ bPZ)ZU \X`PQX_= T[o ^ b^\, gb^ Rl1_P|{U]XU '? . `lb -22.6 TP]]l]U 
b^Y Z`X^SUbb]^Y _3.2 bUZabc`l1 a b^[iX]^Y h[X`^R [XbP 1bXab^S^ 2 \\. 3bX _`^Xae^TXb _`X |{`X T^ mb^\ "a|216]. :]`U_ T[o `PabR^`P
Wc[lbPbl1 a^S[Pac}^bao a !.1(. |[UZP`aZ^Y ̂  b^\, gb^ ac[ldPbP TP]]l1\X ]Pb`Xo (b^]]UU, US^Z `X^SXh`PbP) mRbUZbXgUa|(Pbô (bZP
S`c]bl1 a aUbgPb^YZ `X^bUZabc`^Y *3 _`X Qlbab`^\ a^^bRUbabRcUb aTRXSU\ U]UU bU\_U`Pbc`U RaUS^ b.U. _`X X[X TU- 'a, 'a TP>1(U-7.2 -a [1U\ b[ Q^[UU_ `^g]l1, S`c]bl1 a \PaaXR]^Y Z`X^bUZ- (bU\_U`Pbc`l| d^`\X`cU\lb ^_l1b^R) -2 ]U a^TU`)ZPblT^[)ZU] `PabR^ c̀ >ZU 
abc`^Y. mZa_U`X\U]bl] a WPa^[U]]l1\X \U`W[l1\X m"S^Y _^-/][;bbU[l]l]U a^[X, X _`^g]^abl S`c]bP Qlbbl _^Rlbb_U]]^Y. []bU`U-T^[)Z]P 

ZPZ X R Xaa[UT^RP]\\oe !.(. [[UZP`aZ^Y, aU] ]U _^TbRU`TX[X bPZ)ZU `^TP\X, ]PXQ^[UU ]XWZ^S^ mZRXRP[U]b]^S^T[XbU[l]^S^ dPZb 
_`UT_^[^VU]Xo ?.?. 1o[^RP afU_[U]!1o ^ ]P[XgXX b^gb(X _U`UaUgU]Xo Z`|4- ac_UaX X acS[X]ZP _`X WPa^[U]X11 e[^`Xabl1\ ZP[lfX_T[o 
Rl1e _`^[{]^abX [{U`W[l1e U\. T[XbU[l]^Y S`c]b^R Z`X^- Y^[l e[^`Xab^S Ẑ P[lfXo RUaXb ZP)ZTP'{^Z^[^1 10 S, ̂ T]PZ^, `PW[X(b]^S^ 
SU]]^S^ ab`^U]Xo: S`c]bl1 a \{^[UZc[P aUbgPb^Yb UZabc`^Y ̂ abPb^baoQ ^[UU ]P b`X X^]P' _^mb^\c_ ^ Z^]fU]b`P1{XX X^-`Pa_PTPUbao 
_`^g]lb\X (6,", 0.54 b<S/a_b: \PaaXR]^Y bUZabc`lb; ]^R 6.*, R = _`X T[o ^TX]Pb<^R^YW Pa^[U]]^abXe [^`Xabb'bY ZP[lfXY= `PabR^`U 

0.13 ZS/a\: aUb{{Pb^Yb <`X^bUZabc`lb ^b Q[XW^Z = T[o a b.^[iX]^Y h][X`^R Z }g1P?1. !PXQ^[UU ]XWZ^Y R bU\_U`Pbc`^Y WP_bU`WP]Xo T1,1_- 
0.1 0.5 \\). 3bX Xaa[UT^RP]Xo _^TbRU`TX[Xb PZ)ZU P_PW^]U T^ R^W\^>Z]^abl Z^]fU]b`PfXY ^b 2 X\U]]^ e[^-0 ] ^b[X!bPUbao T^ |W76] - 
1]`X\U]U1{}!o !{]P`XZ^R^S^ 11bbP\_P ^_`UTU[U]Xo mZR1{RP[U]b]^-T[o ZP[lfXY. |1^mb^\c `XablbY _`bb bU_b_U`Pb'c`U^T]^Y ̀ PR]^RUa]^Y 
S^ a{{U]1[U]Xo S`c]b^R a aUb.bPb^Y Z^]fU]b`PfXo bb9' Z`X^SU]]^Y bUZabc`^S} b^[_{!1-a e[^`Xab^S Ẑ P[lfXo \^>ZUb Qlbbl \U]lSb1U, f'''.
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D^^ 1.5 1'6a' 
] b.+! DD< ^

2 ] 1')
0.5!0* 91^^'

e :0 ,'! 0.8
1 ^ ^9 !0.7! 0.35 0.6!j 
] !| _Q 0.41[P;Z]^abl, T.U. g :_0.2o 
| @X a. 67 . 3 [Xo]XU R[P>Z]^abX ]P mZRXRP[U]b]^U afU_[U]XU aP[UeP`TaZ^S^
1 (.,D 

|/*3 acS[X]ZP _`X bU\_U`Pbc`U X |".1 0'57^"( = ^ 0 0.2 0.4 0.6 0.8 1_ * / R^al\XgPa^R^U mZRXRP[U]b]^U afU_[U]XU; 2 mZRXRP[a]b]^UT[XbU[l]^U 
1[Pe<]^abl, afU_[U]XU T.U.

@Xa.6 9. 1[Xo]XU R[P)<]^abX (}7) ]P mZRXRP[U]b]^U afU_[U-T[XbU[l]^U 
(?|{") _3 ]XU ^Q`PWf^Ra cS[X]Z^R 1.6 _`X bU\_U`Pbc`U T[o '?k |!

b.+! 
D
! 1m

^1 \.2
51̂̂ ' ]

0.8 Z^1^^ 1/''! ]@j 0.6*e ]! | $ a, 0.4 ', S/ 
0.2 0.6] T .5!!|R^ ^

!\() /. ,/! 0.4R ^ 1.51 a! {'. ,/D 
0.2

|[[^b]^abl, S/a\3 ',/:./,'] 
0

@Xa.Q 8. 1[Xo]XU S![^b]^abX S`c]bP ]P mZRXRP[U]b]^U afU_-T[XbU[l]^U 0 0.2 0.4 0.6 0.8
*3'? (?|}") [U]XU X |,,7_ 1.07^^Q`PWf^Ra cS[X]Z^R _`X bU\_U`Pbc`U T[o 

|{^`Xab^abl

@_a.7 0. ?RoWl WPa^[U]]^abX a _^`Xab^ablb^ _P`bXX XW2 6 ^Q`PWf^RT[o 
;b{U`W[l{e _^`^T _-^RP ]U]P`ch1U]]^S^ 9\P[ a[^>ZU]Xo?^^bRUbabRU]] \̂,̂ e(Ub Z^[XgUabR ]̂ UWP\U`W11{UYR ^-Qlbbl Q^[l:[U 

e[^`Xab^S Ẑ P[lfXo. @P]UU \U`W[l1e _^`^T, ]Pal{iU]-Tl1 T[o T[o 
]lbe [P?1', Qlb[P ]PXQ^[l1_Po a)ZX\PU\^abl, bU_U`lcabP]^R[U]P 1{b^ Qlb[^ _`X R[P)Z]^abX R ^Q[Pab}.{`^T cabP]^R[U]^, cRU[X\{U]XX ]PX\U]l1_UU mZRXRP[U]b]^U afU_[U]XU'T[XbU[l]^U dXZaX`cUbao _^[]^S^ R^T^]Pal1iU]Xo a^_`^bXR[U]XU RaUe \U`W[l{e _^_T^ T[o RU`^ob]^'X W-WP R^_]UaZ^[lZ^ Q^[l1_US^ a^TU`)ZP]Xo ]UWP\U`WhUY R^W`PabPUb' _`X P _^[]^\ [lT^WP_^[]U]||XX Sb^-`^T `Pa_cgXRP]XX X Q^[UU b^[abl1e )ZXTZXe _`^a[^UR.Tlb [lT^\' ZPZ _`PRX[^' bPZX\ ^Q`PW^\]' PX\U]l-`^T c\U]l1_PUbao. |{^ mZa_U`X\U]b^R }1.D. ?RX]bXfZ^Y' R^al\XgP-`UWc[lbPbP\ h:Po \U`W[l1e ]UWPa^[U]]l}e _^`^TX  ]PX-TUd^`\X`cU\^abl T[o a^R^Um ZRXRP[U]b]^U S[X]l1 afU_[U]XU eP`PaPRmYaZ^Y a]X)ZPUbao Q^[lb_Po _`^g]^abl eP`PZbU`]lb _^[]^S^ R[PS^]Pal1iU]Xo.T[o _`X UU WPa^[U]XX 0.59^ a^[o\X R a[UTc}^iU\ T^ `PW[Xg]l1\X `oTc: WPa^[U]]l[e _^`^T \U`W[l1e \^Tc[UYa]X>ZU]Xo ,{[o `P]UU dPZb \P!?D., > +\P'5Df > \P'5D,' + }:.{P!{?D, > \P?1 + }.{P1?D, > \P?1 

_`X [lTXab^abX a RU[XgX]l1, WP\Ub-TUd^`\PfXX cRU[XgU]XX c>ZU + \P'5D* > ?P?1'.
]^ \U]l|[UY _^[]^S^ R[PS^]Pal1iU]Xo' Ql1[ Z^\-T[o cabP]^R[U] !!4aa[ UT^RP] Xo R['|o11|1o [lTXab^ ] _`X\U`U abX P aP[Ue P`TaZ^S^ _`UaaX^]]^S^ aePbXo' \4X]X\P[l]Po _`^g]^abl _`X R^T^]Pal]iU-_2 ZacS[X]ZP _`X bU\_U`Pbc`U X WPa^[U]]^abX0 '5^/^ _`XRU[X "a ]XX ^b\UgPUbao acS[X]ZP X _`X a)ZPbXX. ^T]^^a]^\ 3ZRXRP-T[o ^b[Xg]^\c ^b XWRUab]l}e 1.|[. 111c_:U`X]^YTP]]lbe `UWc[lbPbc' [U]b]^U a1]U_[U]XU 3Pa^[U]]lbe \U`W[l1e _^`^T X\UUb P]P[^-T[o X !.0. 1{l:b^RX]P 0\Xf[o ]UWPa^[U]]l1e \U`W[l1e _^-[333] [367]. SXg]c|^ (`Xa. WPRXaX\^abl ̂ b R[P>Z]^abX 61-69).
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mb â ̂ ^b]^1-|]U]XU }_`^]]U]XU [lT^fU\U]bPfX^]]l{e aRoWUY_ `!,{ _^[]^\ WP_^[- a^abPR[oZ)i1'1\!1, aR'|WP]]l!\|1 ]1^_^[]1{bl a caPT_
X \XS`PfS:UY Z^Y R[PSX.]U]XX _^` S`c]bP [lT^},{' eP`PZbU`]^U ^Qlb]]l|e \U`W[lbe _^-T[o 
1U[XgX]P ^aPTZX /'P,," Rlb`Pe{PUbao ]U X_,!UUb W]PgU]Xo a[UTc}^iX_[ ^Q`PW^\:bPZ^S^ WPa^[U]]l|e _^`^T' STU S[PR]^UT[o `^T' 

^_`UTU[o|^bb ^[ablbU )ZXTZXU _`^a[^YZb[ a a^[U]l1\ 0',=0'0+P'_.a,`PabR^`^\.
|{^RlbbhU]XU R[P)Z]^abX R R[PS^]Pal1iU]Xo mbXe R^W_T^ ca[^RXoe' 0 Z^mddXfXU]b S[,U ^bbPXRP]Xo, - TUd^`\PfSbXcgXb1,1RP}^iXY ;\1^)Z]^, Sb`XR^TXbZ  _U`U`Pa_`UTU[U]X!^ ]P ]P_`o)ZU]XY a[PQlbY

_ {)aPTZX QUW] PS`cWZX\ P Z^mddXfXU]b c_[^b]U!1{o{, ca1f.`5,'^S^-WPa^'1U]]l|Y _^`^RlbY [UT, Z^b^`lbY X TUd^`\bb`cUbao `PW`c111PUb- *.S^[iX-^aPTZX _^T ]PS`cWZ^Y; TUd^`\Pf1{X l1PS`cWZP; /P (]U\ iXY 6 - ao Qlbab`UU, \U`W[l{Y WPa^[U]]l:Y S`c]b a ]!1U]lhUYTP)ZU ]P ^bbPXRP}^iUS^ a[^o. 1(^mddXfXU]b ^bbPXRP]Xo 0 oR[oUbao([lTXab^abX) R[P)Z]^ablb^. |1^RlbbhU]XU R[PV]^abX _`XR^TXb Z 1b^-
QUW`PW\U`]^Y RU[`bgX]^Y, \U]l1_UY 1 X eP`Pb<bU`XWc}^iUY abU_U]loR[U]X}^ Q^[UU_ ,1^1f]l1e X \U]UU a^[U]l|e [UTo]l1e RZ[}^gU]XY,
SU_[^R^Y ̂ aPTZX _`X _`^bPXRP]XX _^`^T'_^Rl1hbP}^iXe _`^!]]^abl.

@Paa\^b`Xhb a^abPR[o|^iXe' Re^Toi1.1e R TUYabRXU c`PR]U]XU[[`^.b]^abl R R^W`PabP]XU\_ ^`Xab^abXa fU[^\ c\U]l1_PUbao ^aPTZX _`X T[o _`^bPXRP]XX. S`c]b'1 WPa gUb ̂ QjU_T-[Ua!^`\PfXX (`Xa. 70)' 3Pa^[U]]^abl' ZPZ _`PRX[^' R^W`PabPUab  cRU[XgU]XU\
!{l1e XW\U]U]XY _`X _U`Ue^TU[ lTP R R^Tc Y' ^Qca[^R[U]l1 h`U>ZTUS{^`Xab^abXX W-WP ^Q1fUS^ ̂ QjU\P _^`^R^S^ cRU[XgU]Xo `PabR^`P' RaUS â bU_U]l}^ R^T^]Pal11fU]]^abX S`c]b^R. \U`W[l1e [[o `Pab1c-a^TU`>ZPiUS^aoR  S`c]bU.
fU]]l1e _^`^T a _^[]l1\'1 R^T^]Pal{iU]XU\ ]UWPRXaX\^ ̂ b [X,S^[^*
SXgUaZ^S^ a^abPRP ̂ fU]ZP ^aPT^ZR l1_^[]oUbao ^Qlb.b]^ _cbU\ RRU-

Z^mddXfXU]bP 0.9. |{`X ]U_^[]^\ R^T^]Pal1]fU]XX RU[XgX-4.4' ^a0TZ0 ||@X ̂ bb0XR0!|XX
'{U]Xo ]P Y, Y^a\, ^Qca[^R[U]1{l1U W]P_`UWZ^ !Ud^`\PfXX c\U]l1_PUbao. 
1{b1bU[l]l{\X _`U^Q`PW0RP1{Xo\X ? ^aPTZX_ `X _`^bPXRP]XX _^`^T aRoWP]^̂ _c- ab`c1(bc`l1 X bUZabc`l1 Sb^`^Tl],TUd^`\PfXo\X 
RZ[b^gP1^b R aUQoa \UiU]Xo WP agUb Rl]bPXRP]Xo 111[!{`^RaZP]XU _^RU`e]^abXX  ^b`XfPbU[l]lbe [U|{o]l1e d^`\X`^RP]XU d^`\ `U[l-
a ^Q`PW^RP]XU\ \PZ`^_^` X XW\U]U]XU\ _`^ab`P]abRU]1-{^S^ UdP' 0aPTZX ^Qca[^R[U]lb R _U`Rc}^ ̂ gU`UTl a^ab^o]XU\ \U`W[l1e `Pa_
_^[^VU]Xo ab`cZbc`]l1e m[U\U]b^R. _^`^T' Z^b^`^U! .0. {-\lbb^RX!b ]PWRP[ aRo- 1^[lbhc}^ R ]UT^c_[^b]U]XU\. 0]^ `(][l `PWRXb'{X
mbXe XS`Pb^b[ Xb^[^SXgUaZXY WP]^a  \P[^Y RU[XgX]^Y _[^b]^abX _^`^Tl1, US^ a^abPRb 1^`^Tl], UU Z`X-aZU[UbP TUd^`\PfXY `Pa_cgU]-

:0SU]]Po bUZabc`P X abU_U]l [lT^]Pal]iU]]^abX. ]^abl}^' RW`l1e[U]]^abl}0 Ra[UTabRXU |1 a^TU`>ZP- |[`X ]P[X]XX [U_[lT^]Pal]iU]Xo 
)ZX[ _`^fUaa _^bU]fX- ^bbP{,1RP]Xo XTUb \,1UT{[U]]^ X 1{U`PR]^\{U`]^.]Xo _`^a[^UR, a_^a^Q]lbe Z Rl1bPXRP]X}^, b.U. [UTo]l]e [{o]lbe 

{1`X ^b'bPXRP]XX \U`W[l1e P[l]^Y ]Ucab^Y]XR^abl}^ _`X _U`Ue^TU.1 U[X]X]P _^`^T a^ a[^bbab^YZ `X^bUZabc`^Y_ ̀ ^_TU-dPW^R^\ 
11Uaa ̂ aPTZX X' h[U`W[^Y _^`^Tl] Qlbbl _`UT- a^^bRUbabRU]]0' bUZabc`l! R^ \]^S^\_`X ^bbPXRP]::4$ 0.,, \^o<Ub `PW`c1_U]Xo d^`\PfbbX 
^_`UTU[oUbao abPR[U]P R a[UTc}^1fU\ RXTU: aR^YabRP\bb ̂ bbPXb]P}^iUS^dX[lb`PfX^]]l{\X 
S`c]bP. S`c]bP WPa gUb ]PQceP]Xo Y,,,,' aRo{WP]l1 a !Ud^`\PfXX cRU-0..= 11, + Y'a'{ + /,P(6.,,) + /,bc"- /1',.'- }1,,
[XgU]XU\ ^QjU\P _^`^Tl1 3P agUb _^abc_[U]Xo R ]UU R[:1SX XW ̂ b_
bPoRbhUY W^]l{' 1 R^T]l1e/'^,,WP TPR[U]Xo STU _^`^Tl:; agUb ̂ QjU\]lbe XW\U]U]XY `UWc[lbPbU ̀ PaZ[X]XRP}^iUS^ TUd^`\PfXo dPW^Rlbe 
{b[U]^Z mddUZbXR]l}U _ ]P_`o)ZU]Xo R a{<U[UbU S`c]-_`X _U`Ue^TU[ lTP R R^Tc, 0''", ^Qca[^R[U]]Po Rl1bPXRP]XU\ c\U]l1_P1^bao 
bP X US^_ ^`Xab^abl. _^`^Tl] WPa gUbcRU[XgXRPUbao [Ud^`\PfXX Z`c_]l{e [UTo]l1e RZ[b^gU]XY X h[X`^R [lTP X _`U^Q`PW^RP]XU\
aUS`USPfX^]]^S^ [lT^Rl1TU[ U]Xo 0 ^Qca[^R[U]l] bU\S1U`P'Sc`1{lb\(a\lbZP]XU ab`cZbc`l1 X bUZabc`lb \PZ`^_^`) _`X ^bbPXRP]XX QUW " 
S`PTXU]b^]!{ * R \U`W[^Y W^]U,b (^b^`lbY _`XR^T'1b !{ ^Q`PW^RP]XZ;]PS`cWZX; X(a,") ^Qca[^R[U]]Po ^aPTZ^Y WP a!{Ub R]Ub_]UY ]P-

S`PTXU]bP * _ R[Pe<]^abX ]UWP\U`W111UYR [PSbb X UUa^^bRU1'abRa]]^\c S`cWZX; 0," WP a1{Ub 0'''a, WP agUb ]PQceP]Xo; 0" WP agUbcaPTZX: - 
X ab^`^]c Q^[UUb ^]ZXe R^T]l1e _[U]^Z. 7[b^S^\ mba)S^TR1{)ZU]X}^ aUS`USPfX^]]^S [̂ lT^Rl1TU[U]Xo R \U`W[^Y W^]U.| {`XRUTU]]^U

_`^fUaaP oR[oUbao R0W]XZ]^RU]XU_ ̂ [^)ZXbU[l]l]e R TUd^`\PbfXY,Rl11_U a^^b]^1]]U]XU Xb^S Xaa[UT^RPbU[UY.1 iU - `PQ^blb ̀ oTP 
c\U]l11{P1^iXe ^aPTZX' _`XgU\ R ̂ 'STU[l]l!e a[cgP1oeTUd^`\PfX}^ 1939 S. [.Y. !P_ZX] _`UT[^>ZX[ ^aPTb<c \U`W[l1e[213] `PWTU[obl 
_^[^)ZXbU[lbblbU _,{^Scb _`URl]aXbl ^b`XfPbU[l]l]U X(^aPTZP TUd^`\PfXX _0`^T ]P a^abPR[o[^_{XU: ^aPTZc ̂ bbPXRP]Xo TRU ca[^R]c}^ 
_`XRUabX Z ^QiU\c ^QjU\P ^bbP1,1RP}^h1UY_ ^`^Tlb.^bQUW] PS`cWZX)X  _U`U\U]]c}^ ^aPTZc ̂ Q>ZPbXo,W PRXaoicn cRU[X!1U]1,|}^ 
@PWRXbbbU Y'. _`^Xae^TXbR  ^QUWR^-P- TUd^`\PfXY R]U111]US^ }}4 aa[UT^RP]Xo _`^fUaa^R _`^\U` WP ]Xo-^b"S caPTZX `UWc[lbPbU TPR[U]],bo. 
'e<\1RP]c1o bP[^Y W^]l1 Ra[UTabRXU \XS`Pf11X Z R[PS11 ^Q`PWcb^bfX\aoXRP]Xo, Rl1_^[]U]]l1U ]P ZPdUT`U SU^Z`X^[^SXX\4 [}, _^WR^[X[X
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[PQ[hfP 25[lTP. R _`^a[^o\ aUS`USPfX^]]l1\ R \U`W[^Y W^]U `UWc[lbPbU
_^- @UWc[lb'P'b'lb ̂ _`UTU[U]Xo \X]U`P[l]l!e PS`USPb^R, Z^mddbb'b1XU]bP ^.1.bPXRP|{XoR  \U`W[l|e _^`^TPe_`^Xae^TXba Q[X)ZU]XU c\U]l1]]U]XU 

UabUabRU]]^S â [^)ZU|{Xo (\^]^[X:.Pe) __^RP !{\P[ _`X ]PS`cWZU1  ZS/a\2Xe \XZ`^PS`USPb^R' X_U`U^`XU]bX`^RZP fU\U]bPfXo `Xab^abX, 
^aPTZX _`XRaUe a^abPR[o}^1fXe b.T. a^^b]^111U]XU T[o c`PR]U]Xo {, P`PZbU`XabXZ]'1_ ̂ a.||U ̂ _l1bP

1(^mddbbb1XU]b ̂ ,S-| _^`^Tl1.X ab`^U]Xo WPRXaXb̂ b a^abPRP ^bbPXRP]XX 
R`U\o _`PZbXgU-R ]Pab^oiUU \U`W[l1e _^`^T WPa^[U]]l1e ![o 
S1^mb^\c\ l| _`X-^aPTZP\' _^ bU_[^Rl1\ aZX ̂ bacbabRc}^b TP]]},{U ?cS[X]^Z 3R 0.9 1.81 1.15 0.080

Z^b^`lbUQ lb-^_`UTU[U]XY, ]U\]^S^gXa[U]]l{e RUTU\ `UWc[lbPbl1 W5 0.0W 1.R8 |.'/6 0.059
XWcoU]Xo9\P[. _^[c^ab`^RP \U`W[l1e _^`^T [X aTU[P]l{ ![o ?cbbUal 0.04T[o -11 1 .81 ].5| 0.211

]P ^a^QU]-bUZabc`l1 28 0.16 1.|9X Z`X^SU]]^Y 1.19_`^\U`WP]Xo 0.050R[Xo]'1o ca[^RXY 
::

W0 0.15 1.84 1.62 0.1W1 _`^RUTU]l1 ^_l1bl]Ql:[X _`1.{ ^bbPXRP]XX ]^abX TUd^`\X`^RP]!1o 
[|Ua^Z 21 ^.^2 2.00 1.95 0.037_`X_`^\^`^)ZU]]l1e ^Q`PWbTPe, ]P XaZcaabRU]]^ _`!1S^b^R[U]]l{e 

_4 (T^ R]XWZXe bU\_U`Pbc`Pe 'a). _`X X _`^\0`^)ZU]]l1e "a -20 
(^W. [X-^Q`PWfPa cS[X]ZP Xa_lbbP]^ _^ b`X Qlb[^ ZP>ZT^Y aU`XX S^ S`c]bP PSb_`^ZaX\X`cUbao c`PR]U]XU\:(^Z^[^ l[^`aZ^S^ bX_P.0.1|^) WPa^[U]]^abX QUY-1^)U abUabRU]]^Y 

_`X^gU]l Rlba^Z^Y 1aU ̂ Q`PWS1lb̂ Q[PTP[X TUd^`\X`cU\^abln 0=1182.'_.'' .

a^abPR[o-Z^mddXb1XU]b a'(X\PU\^abX, 1U[XZ bPZ)ZU ^bbPXRP]XX. 
Z^-a\2/ZS. ]PZXU RU[X!bX]l] 3TUal Z^mddXfXU]b aU`XY 0.]23 ^bbPXRP]Xo Uh{U ]X)ZU XW_WP R ̂ Q`PWfPe ̂ Q^Xe ^bacbabRXob^iXY 

_`X ^bbPXRP]XX SbPgP[l]^Y ]PS`cWZX. Q^[UU a^^bRUbabRc}^b @.[.1 {P[lQU`SU]^Rlb\ Qlb[X _`^RUTU]{,bmddXfXU]bP ao(X\PU\^abX 
'SPZe<U Z`X-X, a^^bRUbabRU]]^' Xaa[UT^RP]Xo ̂ aPfZ\1 _`X _`^\U`WP]Xo ^bbPXRP]XX _^Y\U]]l1e P[[b^RX*S[X]P\. )(P`PZbU1': \U`W[lb\ 

(`X^SU]]Po ^bbP-R XW\U|{U]XX Z^mddXf{'1U]bP P[l]l1e ^b[^>ZU]XY 9\P[P. _`^oR[oUbao bUZabc`P S[X]Xabl1e ^SU]]^S â b`^U]Xo `PW-
Rlb`P_X ^Q[PTPRbb[XY b:^abUYa [^XabPo' bb`X 4 \PaaXR]Po. _`^\U`WPR{b[XY 'a 11{[X`lb [lTP \^i]^abl}^XRP]'1o. ?cS[X]^Z, `UeU 

X Q^[l[_UY abU_U]lb^ 1'*1.5 \\, S^`XW^]bP[l]l1U ab`^U]XU\ X ]PZ[^]]l1U. Z`X^SU]]l{\ ?c\\P`]Po [lTXab^abl)ZU]]l1\ 1_[X`^Rl{\ 
^bbPXRP]Xo ^Q`PWf^R a^abPR[o[P [{[^b]^abl Z^mddXfXU]b 57^. _^`^T 1.80-2.00 X\UUb Q^[lb_XY S/a\W,aUS`USPfXX RUiUabRP, T^ 
(0'14). !][^b]^abl aZU[UbP bU\_U`Pbc`Pe |.25-1.60 S/a\W.@ PW[X.bXo _`X ]XWZXe R _[^b]^aboe S[X]X-(0.16), gU\ _`^\^`^>ZU]]lbY 

UabUabRU]]^- abl1e _^`^T Ql;[X _^`^TPe ^Qca[^R[U]l1 RU[X1bX] WPa^[U]]l1e UabUabRU]]^Y]P \U`W[l1e 3b<a_U`X_bU]bl1 `PWQ`^a^\ 
]P- ]][Pe(]^abX' _`X ^T]^\ W]PgU]XX ]P[XgXU\ a^[UY X (\^]^[XbPe) _`^R^TX[Xal ^a^QU]]^ ̂ `SP]XgUaZ^S \̂P bU`XP.S^ ab`^U]Xo 

\0)ZUb a^^bRUb- 0Q`PWfl| _UaZ^RX \U[X R _U`R^\ _`XQ[Xe<U]XX \PaaXR]c}^ Z`X^bUZabc`cX  bPZ)ZU a^-1 b<S/a\2, Z^b^`Po "bP. S`cWZX - 
(P[lQU`SU]^RP,('SPQ[. 25). ^abPbZX. ||^ @.[. |{U`>ZP[X Qlbb^R^\c abR^RPbl TPR[U]X}^ `PabXbU[l]l!U TP]]lb\ 

(ca[^R]lbU, _`X ]P- ;<^mddXfXU]bl] ^bbPXRP]Xo e^`^1_^Z ^``U[1,1`c}^bao ^bbPXRP]Xo a ]PgP[l]l1_Z^mddXfXU]bl1 [[^[c]U]]lbU 
\,1X (TPe<U _[^b]^a'bo\X _`X bPZ^\ ace^S Ŝ `c]bP. !PXQ^[UU ]XWZXU ]XWZX Z^mddXfXU]-1 a`PR]XbU[l]^ TPR[U]XX)'S`cWZU ZS/a\:) 

11Pab]^- bl1 R ^bbPXRP]`bo ^bbPXRP]Xo, Qlb[X eP`PZbU`]l{ Z^mddXfXU]bP S`c]b^R a \PaaXR]^b:1 Z`X^-W]PgU]XY |[`X]X]P ]XWZXe T[o 
bUZ- bUZabc`^Y b<`X^SU]]^Y X \P[l{\ R ̂ a^QU]]^aboe a^TU`e<P]XU\ S[X]}1ab^Y _Ua-WPZ[}^gPUbao abX acS[X]ZP' T[o T[o d`PZfXX: 

;<^R a^abPRP_ `UTabPR_ 0.0002*0'025, acS[X]Xa1'^S^ acS[X]Z^R 0.002-0.003. Q^[lbhX]abRPR \^]^[XbPe 1 ^a]^R]^\ abc`l!. T[o [[o 
[U- acS[X]Xablbe a b^[Sb1X]^Y ^Q`PWf^RZ ̂ mddXfXU]b Z`X^SU]]Po ab`cZbc`P ^bbPXRP]Xo a^abPR[o[aUbgPbPo X Q[^Z^RPo [U]P 

|]`^a[^- 0.01*0.15.S`c]b^Rl{e 1 alS' 1^[iX]P _`PRX[^, 1b][X`^R, ZPZ T^ To]l{e 
^b_ !U ^gU]l Z^mddXfXU]bP Rl1a^ZXU eP`PZbU`XabXZX W]PgU]Xo ^aPTZX_ `X ^bbPXRP]XX Xa_UR 5-10 a\. \1[PZaX\P[l]l{U T^abXSPUb 

a[UT^RP]]l1e Z^mddXfXU]-W]PgU]Xo WPa^[U]]l]e \U`W[l1e _^`^T \X]X\P[l]l1U ^Qca[^R[U]lb ]UQ^[l-bPXRP]Xo' P a[UT^RPbU[l]^' 
bh^Y STU WPdXZ- b^[iX]^Y ac_UaX, [UTo]l{e _`^a[^UR 1(PZeP`PZbU`]l]\X X ^QiUY [lTXab^ablb^. ^ZPWP[Xal bP T[o cab^Y]XR^abX 
0aPTZP 1 _^ _`X ^bbPXRP]XX' bPZ X ]PgP[l]Po _[^bS1^abl. Z^\_`UaaX^]]Po a>ZX\PU\^abl XaX`^RP]P \X]X\P[l]Po TP]]l1\fU[^\, 

_[^b-^bbPXRP]Xo eP`PZbU`XabXZX WPa^[U]]l1e \U`W[l1e]P_`X\U`, Z^mddXfXU]b T`cSXU @.[. 1(P[lQU`SU]^RP' TUd^`\Pb1X^]]l1U 
(_`X _^`^f a`UT]UY ]c>ZTP}^bao aRbbblb R Xaa[UT^RP]Xoe. _^`^T aP[UeP`TaZ^Y }abP]^R[U]]lbUS[X]Xabl]e ]l1e \^`aZXe TP[l]UYh|Xe 

^a^QU]]^abX 3PR[aX'^b 0.004. _^TbRU`)<TP}^b S/a\W) \U]oUbao 0.001 ]Ucab^YgXR^U _[^b]^abX 1.R2-1.36 a^_T^ TUd^`\X`^RP]Xo 
ace^- ab^o]XU _[^b]^abX WPa^[U]]lbe 0 ^b ]PgP[l]^Y \U`W[l{e _^`^T' Xe ]UT^c_[^b]U]]^abl, ^bbPXRP]cbo gb^\^abl Z^mddXfXU]bP 
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\P[l]^X a^_`^bXR[oU\^abl}^ aRXTUbU[la'SRcUb X ^ _`UT`Pa_^[^)ZU]]^abX ]PX\U]l1_UY Z Ql1ab`l1\ X ]U^Q`PbX- TUd^`\X`cU\^abl}^
_`X WPa^[U]]^abX \lb\ XW\U]U]Xo\. ^b[XgP}^bao `PR]^Y acS'{X]ZX.

[[PR]lb\ [UYabRXbU[l]^' a`UT]XY _`^fUaa^\ ab`cZbc`^^Q`PW^RP]Xo \U`W[l1e \X]U`P[l]l]e WPa^[U]_ gPabXf `PW\U` acS_c 
\X]X\P[U], [X]Z^R ]l!e _^`^T_ ^T _^`Xab^abl ]PS`c3Z^Y oR[oUbao X ]U ]PZ^_[U]XU ^QiPo X _^RU`e]^abl \X- gPabXfTUdUZb^R 

Q^[lbb]U, _^mb^\c Z`^b`UiX]^^Q`PW^RP]XU' _`X ^TX]PZ^R^\ P a^TU`)ZP]XX _^`^Tl{ a^[UY _^ a[UTcUbc_[^b]U]XU' c_`^g]U]XU 
^)ZXTPbl' gb^ R acS[X]ZPe \U`U X QcTcb Q^[lbhU _^`Xab^abX, TUd^`\X`^RP]Xo aQ[Xe<U]XU _`^a[^X gPa- ]UWP\U`W1_US^c\U]lh1U]XU 

_`X Q^[lbhU\ bXf _`X Z^[XgUabRU ^T]^R`U\U]]^\ RoWZ^\b UgU]XX e(XTZXe [UTo]l!e _`^a[^UZ X [lTP, `PabR^`P RZ[1^gU]XY. |1^Wb^\c
a\UiU]Xo gPabXf |{U`U`Pa_`UTU[U]XU R[PSX _`^Xae^TXbl X [UTo]l1e 1_[X`^R R]cb`X \U`W- T^[>1<]l! \UT[U]]UU' gU\ ac[UaXX`^ab c 
bU\ Q^[UU _UaZP. [^Y _^`^Tl1 |1U`U\UiU]XU XS`P}^b ̂ _`UTU[o{^ic}^ R[PSX _`X R bPZXe bPZe<U T[XbU[l]^\ TUd^`_ WP-`^[l ca[^RXoe 
1'`cT]U]^.\X`^RP]XX.

3bX ^a^QU]]^abX RPe]l1 _^]X\P]Xo T[o ZPe(T^S0 XWR ^W_`^[X 
\^e(]l]e \UeP]XW\^R TUd^`\X`^RP]Xo: aZ^[l>ZU]Xo \X]U`P[l]lbe
!{PabXf 4.5. D0Zb^@l!, ̂ _@PT![o10iX1 X [lTP T1D^@\0fX^]|{l!R _^ )ZXTZX\ _[U]ZP\, bUgU]XU aP\Xe _[U]^Z X TU-X @1^[^SXg1aZXR aR^YabR0 [UTo]l1e RZ[}^gU]XY' d^`\X`^RP]XU [P`PZbU` TUd^`\X`^RP]Xo
0_`UTU[oUbao \1@3[l[e _^RUTU]XU\ [,1^@aZXe ̂ a0TZ^R [UTo]l{e RZ[}^gU]XY, _^mb^\c Q^[UU
[lTXablbY acS[X]^Z \UT[U]]UU' TUd^`\X`cUbao gU\ _Ua^Z. ![o@Paa\^b`X\ R[Xo]XU ]P _`^fUaa \U`W[l1e ]UWPa^[U]]l1e `PW[Xg]l1e TUd^`- _^`^T XWRUab]P dPZb^`^R ^Q`Pb]Po mb^Y T`cSPo, WP-

\X`^RP]Xo ]P b1`X\U`U ̂ T]^^a]^S â )ZPbXo WPa^[U]]l]e \U`W[l1e Z^]^\U`]^abl: acS[X]ZX Q^[UU gU\ _UaZX, TUd^`\X`cU\l1, bPZ
S`c]b^R. WPa^[U]]l1e \U`W[l1e S`c]b^R ZPZ _`X ^bacbabRXX [Ud^`\X`^RP]XU WPa^[U]Xo X\U]]^ `PW[Xg- R acS[X]ZU a^TU`)ZXbao W]P-
]^S^ a^abPRP X ab`^U]Xo _`X ^T]^^a]^\ a>ZPb'|X XWcgU]^ ]UT^abP_ gXbU[l]^U Z^[XgUabR^ ]UWP\U`W1_UY R^Tlb. ?^^bRUbabRc}^iXU
b^g]^. |[^mb^\c \l1 (_`^T^[e<X-_`^RU[X Z`PbZ^R`U\U]]l1e _`XR^TXb, TP]]l]U ]P_`X\U`' `oc, [{.0. 1P>Z]^ ^b\U-[lbb^RX] |367)' 
bU[l]^abl}^ 'b!bbl' ]UTU[l) Xa_lbbP]XY. 3b^ Qlb[X Xa_l1bP]Xo a _^-T^2_3 gb^ _`X Z^\_`UaaX^]]l1e Xa_l}bP]Xoe' STU ̂ Qlbg]^ P]P[XWX-
ab^o]]lb\X ]PS`cWZP\X ]P aU`Xoe ^TX]PZ^Rlbe ̂ Q`PW- ]U T^ TRPTfPbX R^ R`U\U]X' `c}^bao TUd^`\PfXX P abPQX[XWbb`^RP]]l1U TUd^`-
1{^R _`X bU\_U`Pbc`Pe-2 + 4 {{4a_^[lW^RP[Xal _P`P\Ub`l1 \PfXX' "a. Q^[UU TU- oR[o1^,1.ao TUd^`\X`cU\l1\X acS[X]ZX' P ]U _UaZX.

P__`^b(aX\PfXX 1o[^RP, ?'?. Z^b^`^U 3b^ ̂ Qjoa] oUb d^`\X`^RP]Xo ao |1e Q^[lb_UY c`PR]U]Xo ]PgP[l]^Y''`"""'a'",^.
]U^Qe^TX\^U Z^[XgUabRU]]^U ̂ _XaP]XU ^a^QU]]^abUYZ ̀ X_ 1[Xo]XU TPUb bU\_U`Pbc`l] \^V]^ _`^a[UTXbl 11^ ||0[c-TP]]l1\' 

R^Y ( |{P`P\Ub` _^ aR^U\c a\l1a[c X RU[XgX]U Q[X- gU]]l1\ TUd^`\PfXY. acS[X]ZP aP[UeP`TaZ^S^ T[o R^W`PabP(  ̀Xa. 71). |{P`P\Ub`
W^ZZ  \^Tc[b^ |{P`P\Ub` 0, ( WPZ^]^\U`]^ . TUd^`\PfXX. TUd^`\P-cgXbl]RPUb `^ab ^b 2.3 W.0X  4.(!ZS , ,`, cRU[Xg[RPUb?o T^ 

R^ R`U\U]X. 1^W`PabP]XU "!'',""-Z^mddXbTXU]bP _1 abRU]]^\ aRoWP-fXY *2 _^]X)ZU]XX bU\_U`Pbc`lb c_`^g]U]Xo ^b X 1RXTcT^ '(. -1 -3 
]^ a ]PS`cWZX, ]U^Qe^TX\^Y ^T]^Y X b^Y >b<U TU_ b^[iX]l1 c\U]l{]]U]XU\ T[o ehTZXe c\U]l1_U]Xo _[U]^Z ]1`X S1^]Xe(U]XX bU\_U`Pbc-

S`c]bP.d^`\PfXX R^W\^>Z]^abX `l1 Xe bUgU]c{o c\U]l{hP}^bao X aTRXS^R_ ^ ]X\ \X]U-
1[Xo]XU _^`^Tl1 b`cT]^ _`^a[UTXbl _`X _`^gXeTXa_U`a]^abX gPabXf X [lTP R^ `P[l]lbe R`U\U]X, _^mb^\c _P`P\Ub` ae' _^a[UT^_

bPZ ZPZ ^T]^ X b^ e(U RPbU[l]^ W]PgU]XU WPa^[U]]^abX`PR]l1e ca[^RXoe' b!`X _1 *2 _^]X)ZU]XX bU\_U`Pbc`lb c\U]l1_PUbao ^b [T^ 
QlbRPUb _`X a^TU`)ZP]XX ]UWP\U`Wb_UYR ̂ Tl] X Z^- --3 ^b 0.35 `PW[Xg]^\ TP)ZU '?  0.1 X 0]P[^SXg]^ 0.08. T^ X Z^mddXfX-c\U]lYbPUbao 
[XgUabRP a^[UY X _ _UaZP acS[X]ZP. 1U\ ]U \U]UU _Ua^Z _`X U]b T[o /b| ^b 0.6 0.3. |{`X mb^\ c_`^g]U]||o ^QP _P`P\Ub`P T^ X ae,,- *2"(bb WPa^[U]]^abX0.2a/ X̂ \UUb ZS.g, X 0'6 ac_Ual R mbXe [_ _`[6[X)ZP}^bao = _^ aR^X\ 6 ca[^- W]P1bU]Xo\ - Z RU[X!!X]P\' _^[c!!U]-

. RXoe X\UUb P1.0 ZS g, b.U. \U]UU ]{l1\ .?. ]P _^`oT^Z' ]P\X = _Ud^`\X`cU\P _`Ua]^S^ \ [lTP T[o b^Y )<U bU\_U`Pbc`lb T[o [[o-3 .g. aP[UeP`TaZXY acS[X]^Z X\UUb W]PgU]XU ZS [lTP 3.0 [PZX\ ^Q`P- ]P\X Ql:[^ = ^_`UTU[U]^' 6 gb^ _! 0.3 X h 0.17. ?PZX\ ^Q`P_= = 
W^\,] PXQ^[l111c}^ W^\' a^_`^bXR[oU\^abl R]U1_]X\ ]PS`cWZP\ [`^oR- _`X b^]ZXe )ZXTZXe T^abPb^g]^ _[U]ZPe eP`PZbU` TUd^`\X-
[oUb WPa^[U]]Po ac11Ual. 0T]PZ^ UU a^_`^bXR[oU\^abl R^ R`U\U]X \U`W[l1e S`c]b^R `^RP]Xo ^ZPWl]RPUbao Q[XWZX\ Z eP`PZbU`c TU-
a]X>ZPUbao aX[l]UU: 0' 0.5, R b^ R`U\o ZPZ _UaZP acS-ae, 0'3, Pc = [lTP' = gb^ Rl1bUZPUb d^`\X`^RP]Xo XW c mZa_U`X\U]bP[l]l]e TP]]lbe
[X]ZP h 0.1 . 1(^mddXfXU]b _ X \PZaX\P[U] [UaZP R_^[]U = ^Qjoa]X\^' = bPZ ZPZ c_`^g]U]Xo \UeP]XW\ c aRoWP] [b`XTUd^`\PfXY ^ZPaPUbao 0.8*0.9, ac_UaX S_ Q^[UU 0.4, P acS[X]ZP _'^ ]PZ^U 0.3' a^gUbP]XU= ]XWZXe = bU\_U`Pbc`Pe c c = a^ [lT^\' 9b^ [lTP, b^
_P`P\Ub`^R, ZPZ ^Qlbg]^ _`PRX[^, _`XR^TXb Z b^\c' gb^ R \PZaX_ R[Xo]XU fU[^\ bU\_U`Pbc`lb ]P US^ _^[WcgUabl ̂ _Xal1RP}^b R
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1,2 (`XRlbU ^ @Xa.7 1. TUd^`\X_1 ^'S ||7 ]U[X]UY]P: W]PgU]XU !,, R^W`PabPUab  mb'[(7U|4b) 1.U\_`^ab^\ bX_^R{ ] `^RP]Xo `PW[Xg]l|e |{`PRTP, 1]^ \]U]X}^ ]UZ^b^`l|e e^bo _U`Pbc`l!. PRb^`^R, c`PR]U-*8 S`c]b^R2 0``U]\|caP ^a]^RP]^] P S[cQ^ZXe ]SbU _`X]f}1_:!e,_ dXWX]UaZXe 0 _Ua^Z,] PS`cWZP
'1 [lTP *4 ^]^ ]U X\UUb ZPZXe_[XQ^ ̂ a^QU]]lbe 3 0.01 Y|1P' WPa^[U]]^abl 0.5%' T._o T^ab^X]abR.+ *2 0 bU\_U`Pbc`P X R[PV- 1[Xo]XU WPa^[U]]^abX_ ̀ ^oR[oUbao '?  R XW\U]U]XX RaUe eP`PZ-]0

]^abl: 1_^.W'2 1*-0.5'3*0.7; '1'U`XabXZ h' ?PZ, acS[X]ZP aP[UeP`T-TUd^`\X`cU\^abX: \, T[o 50 75 100 \25 150 acS[X]^Z, ]PS`cWZP0 .1 Y||P, ^. R^W`PabP_ ̀ X aZ^S^ R[P>Z]^abX 0.46 X _[^b]^abX'a, -3 _3 bU\_U`Pbc`P X WPa^[U]-'?  1`U\o, ] .67 S|a\W WPa^[U]XX 1.55-1 _`X ^b 0.5 |.5?^ [`^Xae^TXb * T^ c\U]l-]^abl 0.5^/^;6  acS[X]^Z, ]P-
. *(, 1]{U]XU ^b 2.0 1.0 g, ZS P ^b X _W 0.03 0.16 S`cWZP0 .3 Y|[P' WPa^[U]]^abl T^ cRU[XgXRPUbao T^ 

* 0.2?^ XbU\_U`Pbc`P: 1 0.3 0.5. [PZX\ ^b ^Q`PW^\R' aU _P`P\Ub`l{-1'?; T^ TUd^`\P1{X^]]l1U 
_ _3 2 /_ ]PS`cWZP 0.3 \4[1P,'(: R ab^`^]c XW\U]o}^bao ^a[PQ[U]Xo S`c]bP. _`X

'[UYabRXbU[l]^, bU\_U`Pbc`P 2 WPa^[U]_'(, ]1`^11Xe a WPa^[U]]^abX} ]^W`PabP-`PR]l1e ca[^RXoe cRU[XgU]XU\ _ ]^abl 0.2^/^ X S`c]1': / _Ua^Z,
a^TU`)ZP]XU a'b ]UWP\U`Wb_UYR ̂ Tl1' b^[iX]P R^/{]l1e _[U]^Z X'_ 2 acS[X]^Z

!{Xa[^ RU`^ob]^,b PZ)<U ]PgP[l]l{e [1^mb^-ab`cZbc`l{. TUdUZb^R 
]{c a`PWc_ ^a[U b{`X[^>ZU]Xo ]PS`cWZX X a bUgU]XU\ R`U\U]X

15 100 125 150 !{PabX|1' Ra[UTabRXU a\U1fU]XY [ aTRXS^R bUgU]XoT[o ca[^RXo 
1`U\o, ] _[U]^Z X _`X [lTP WPa^[U]Xo abP_TUd^`\X`^RP]Xo cRU[XgU]XX 

]^Robao Q^[UU Q[PS^_`Xob]l1\X, gb^ X _`^oR[oUbao R XW\U]U]XX
-20Q\ ;]aUe _P`P\Ub`^R (_^a. f, ac_UaX 1^RP]U]Z^R^)T[o ! \, -.|[`PRTP, 
{ ]U ]PQ[b^TPUbao _`X a{, WPa^[U]]^abXP'  RcRU[XgU]Xo cRU[XgU]XX 

* (`. _UaZU ([`X !`ZcbP_9eP) _b 1,1W\U]U]XX WPa^[U]-cRU[XgU]Xo !10 -a T *2 1]^abX ̂ b 0. 1 0.27^).0T]PZ^, _`X bU\_U`Pbc`U X X3\U]U-f^ ^ 2.R ]XX WPa^[U]]^a1'X (`. ^b 0.03 0.|7^ R _UaZU 1`ZcbP_9eP) _`^Xa-D T^ !{0 . e()TX'1', ZPZ X R ( (^b acS[X]ZU, 140 50 b<S ]) X T^ c\U]lh1U]XU cRU-50 75 100 125 150 (^b (^b 0.4 0'7) X ae' 0.1 0.23).'f||1gU]XU T^ T^ | 
1`U\o, ] ([lTXab^abX) 1[Xo]XU R[P>Z]^abX ]P WPa^_[Ud^`\X`cU\^abl 

[U]]l1e (`. \U`W[l1e _^`^T Xaa[UT^RP[^al ]P _`X\U`U _UaZP aU_
^20 11eP) X acS[X]ZP aP[UeP`TaZ^S R̂ ^W`PabP. @UWc[lbPbl{ aRXTUbU[l-

|{ abRc}^b, gb^ R^W`PabP]XU]P gP[l]^Y ac\\P`]^Y R[P>Z]^abX _`XR^-
2 Z WPa^[U]]^S _̂ UaZP _`X ^T]^Y X]1Xb * 10 TUd^`\PfXY c\U]l1_U]X}^ 2

^. b^Y >ZU ]PS`cWZU.? ^^bRUbabRU]] X̂ W\U]o}^baoX  [bP`P\Ub`l1 TU-^
+ _`X R[Pe<]^abX ̂ b 0.3 0.5 X 0.7 RU-D d^`\X`^RP]Xo: T^ cRU[XgU]XX ]0 [X!bX]P /, ( ^b 0.93 0.83 X 0.81, W]PgU]XU R^W`PabP-T^ c\U]lh1PUbao '|5 0 25 50 100 125 150 Ub ̂ b 0.1 0.3. 0T]PZ^' _P`P\Ub` ae, _`X mb^\ bPZ)<U R^W`PabPUbT^ 

S 1`U\o, ] a;b 0.3 0.44-0.45, ]b^, RU`^ob]^' aRoWP] â  R^W\^)Z-T^ cRU[X1{U]XU\ 
bb^abUY Q^[UU [lTXab^Y _^`^Tl] R^ R`U\,1U]X \X_TUd^`\X`^RP]Xo - bU`\X]Pe S!`UT_^[PSPUbao,m]U`SXXP ZbXRPfXX R,0 [[`X mb^\ |291]. SbU`P[l]l1U gPabXf1' WTUal R Q^[l_bUY lbU`U [lT^\, Z^-`PW^Q_]U]l] gb^ aZ^`^abl PU|P[ 1{W\U]oUbao,a ^S[Pa]^ TUd^`\PfXX 'S^`lbY c`PR]U]X}^ \U]UU aRoWP] X aZU[Ub^\ S`c]bP a bUgU]XU\ R`U\U]X [USZ^

. SPW^RPo_ ̂ ab^o]]Po. 3b^0``U]XcaP P?|P| 0 Ue`(-! STU! = |@7), - ;fUd^`\X`cUbao. 0]P[^SXg]Po WPZ^]^\U`]^abl Qlb[P _^[cgU]P
Rl1`P)ZU]XU R11^[]U a_`PRUT[XR^ \^]^Z`XabP[[^R [lTP X -? T[oT[o *3 aP[UeP`TaZ^S â cS[X]ZP, T[o R Z^b^`^\ _`X bU\_U`Pbc`U X

_10 _^[XZ`XabP[[XgUaZ^S [̂ lTP ]XVU Z^STPR [Xo]XU )ZXTZXe'a' WPa^[U]]^a'SX0.57^ _`X R[Pe<]^abX ^b 0.46 0.70 _`^_T^ cRU[XgU]XX 
R^T]l1e _`^a[^UR] URU[XZ^. \^]^Z`XabP[[XgUaZ^S [̂ lTP W]P-,[[o . ]'1ae^TXb ( R^W`PabP]XU 2'0 g ^b 3.5 ZS X _P`P\Ub`P ae' ^b 0.08 f^ T^
gU]XU 86 bX_Xg]^S _̂ ^[X-_`XQ[nZU]]^ 16 ZZP[/\^[l. [[o `PR]^ 0.1 1. |{`X WPa^[U]Xoa P[UeP`TaZ^S â cS[X]ZP 1.5|^T^ cRU[XgU]XX 
Z`XabP[[XgUaZ^S^ [lTP _`X bU\_U`Pbc`U WPRXaX\^abl'?  -10 a R[P>Z]^abX ̂ b 0.46 0.70 RU[XgX]P ,?? cRU[X1bU]XU\ T^ c\U]l1_PUb-

9. 256 [b.b\U]Z^R 0.! 251



18
.S^'b1-!1b^ l!X`^RP]]'1!^. 3b^, RU`^ob]^, aRoWP}b â '|'U\, Sb`U`l]RP1^bao 

16
]UWP\U`W111XU a'Sl1U bb`^a[^YZX R^Tl], [1^ Z^b^`l|\ \^S[^ ]{`^Xae^-*14 !bPabX|1. ('{bl aZ^'|1,)ZU]XU YW^[X`^RP]]lbU ] a'bbPQl]U \.{UabP R _0`^TU,12a( 

1(^b^`l1\`1 oR[o]^1'ao ]UWP\U`W|hXU _`^a[^YZ],1 _`X 510 `PabR^`!1' cRU-D
[lTXab^ab}1 -[X[1U]XX abP]^Ro'|'ao TP[l{11U a)b bTe ^QjU\-11`cS T`cb.P, P8̂. |{^U a^TU`eP]XU S{^mb^1!{c ̂QiPo a^_`^b1.{R[oU\^a1.lc\U]l|hPUbao, ?.0

}{PS`cWZP\ \U`W[^Y 1{^`^Tl] R^W`PabPUb.-{4
1!b^ 1P>Z]^ ^b\UbX'Sl, P]P[XW abPQX[XWX`^RP]]l1e 2 TUd^`_bPb1bbYb

[|`X Z^\_`UaaX^]]l]e XaS1l]bP]Xoe 0 WPa^[U]]b,1e \U`W.fl1e S`c]b^R
0.2 0.5 1 2 1{b^ Z^]Ug]lbU Rl11hU TUd^`\P1{X}1 Q^[UU[ lTbb-c ']RXTU'SU[labRcUb) ablbe S`c]b^R.

1`U\o, ]
!UZ^b^`lbU Xaa[UT^RPbU[X, ̂ a^QU]]^ WP`cQUe<]l]U, Xab1^[lWco

]b`X P]P[XWU @Xa.7  2. 1(`XRlbU _^[WcgUabX \UeP]X[{Uab<Xe ac_UaX _[^b]^abX X R[Pe<]^abX aR^YabR \U`W[l1e _0`^T _^]ob].1U a^[U-`PW[X.b]^Y 
_ _ 1 || 427^, 1.70 S/a\3; 2 || 30^Y, 1.31 S/a\W _`]b WPa^[U]]^abX (WP11_[ac), = S10abX = = = | ` b.U. Z^]b]U]b`PfXS^ S{^`^R^b'^ P ]U WPa^-`PabR^`P, | 0.09|^ _`X bU\_U`Pbc`U X ^ \ .2 Y[[P ::`X ^T]^^a]^l{ a)ZPbX],1= '?  ,,b = -2 (WP1|_|:PS1^_), ,'1U]]^ab11 ]P ]Phb RWS[oT' ]U R{b^[]U a;Q^a]^RP]]0 a(||1_

1'P}^b' gb^ ]P!]P[l]^Y R[P>Z]^ab11 _`XR^TX'S cRU[X({U]XU |{ c\U]lh1U-
S{X}^ a^[U]^abX _^`^R^S^ 1 \U`W[b,be S`c]bPe a^[U]^a.Sl`PabR^`P. ao ^b 0.75 0.4; ( _P`Pl{Ub` R^W`PabPÛb b 1.0 1.3, P W]P1bU]XU f'T^ T^ !b^`^R^S^ ^T]PZ^' oR[oUbao US b̂ U\_U`Pbc`l1,`PabR^`P, dc]Zb1XUY 'S.U. ]UW]PgX'SU[l]^ ^b 0'16 0. 14' RaU S121`P\Ub`l];f^ c\U]l11;PUbao ;b ]U ^Q_1UY R[P)Z]^abX. |[^`^RlbY X\UUb bc Z^]fU}{b`P-`PabR^` XW\Ub-bo[^bao R aba)`^]c _^`^Tl], cRU[X!bU]Xo cab^Y]XR^a'SX c]c1U]l- ;{X}^' Z^b^`Po oR[oUbao a bUh{_U`Pbc`^Y, ̂ abP[b,]Po`PR]^RUa]^Y 

111U]Xo UU Sb^T ]PS`cWZP\X. [{`Sb\U` R[Xo]Xo ]P({P[l-TUd^`\PfXY R[PSP a^TU`}(Xbao R RXTU [lTP. ?[UT^RPbU[l]^, [lT^-cRU[X11XRPo ]^Y _[^b]^abX X R[P)Z]^abX _`XRUTU] ]P 72 WPa^[U]]^Yf[o `Xa. a^TU`e(P]XU _`X ^T]^Y X b^`] bU\_U`Pbc`U, VU \l] ]U XW\U]oU\
\U`W[^Y ac_UaX. Z^]1{U]b`P1{X}^ _^`^R^S^ P ^QjU\]^U a^-`PabR^`P, cRU[X1{XRPU\ 1(PZ XWRUab]^' \U`3[l{e ]UWPa^[U]]l{e _^`^T ]PQ[b^TPUbaoT[o [lTP. ?^[U]^abl TU`e<P]XU >ZU R^^QbfUo R[oUbao eP`PZ-ca[^R]^Y mZab`U\P[l]Po WPRXaXh1^abl a^_`^bXR[U]Xo }{U`W[l1e _^`^T a)ZP_ 'SU`XabXZ^Y aP\^Y _^`^Tl!, bPZ ZPZ ^QjU_b R0Tl] R`PabR^`o}^Sb1XY 'SX1^ 0b [lT^a^TU`)ZP]Xo _`X ]U_^[]^Y abU-[383]. [UYabRXbU:1],]^' ,SU\_U`Pbc`l1, 11"bU`W[{'be S`c]bPe _{U]oUbao ^b X b./{.TPR[U]1{o _U]X WP_^[]U]Xo _^` S`c]bP [lT^_{ [lTXab^abX _`XR^-cRU[1{gU]XU 1[Xo]XU _`^\^`Pe(XRP]Xo ^Q`PWb1^XR  Xe 1(`X^SU]]^-ca[^RXY Z S`c]bP RRXTc [lT^1{U\U]bP1{X^]]l1eTXb c_`^g]U]X}^ caX[U]11o !'0 ab`^U]Xo bbWc(1P'{^al ]P\X ]P b`Ue aU`Xoe ̂ Q`PWf^R acS-fX]]<P

aRoWUY!.P _`^bXR, _`X [lT^a^TU`)ZP]XoTP.]1l]UYS_U\ cRU[X!ba]X1,1 |^W.] XQUY-[^) a WPa^[U]}{^abl1^ 0.5^/^, ̂ T]P XWZ ^b^`lbe S^b^Rb{-
a^Sb`^bXR[U]XUS ̀ c]bP a]1,1)ZPUbao' _`UTU[U R W]P!1U]Xo'T^abXSP!o .;bPal ^Qlbg]l1\ RaUab^`^]]X\ *5 _`^\^`P}ZXRP]XU\ _`X '[' T`cSPoZ^b^`^Ue P`PZ1'U`]^ gXa1]^S [̂ lTP' gb^ aRoWP] â  _^abU_U]]l1\T[o |1`^\^`P)ZXRP[Pal _`X P R b`UblUY ^Q`PWS1lb '? ' S^b^RX[Xal ̂ T--20 

R[11o]Xo _{X]U`P[l]l:e ]Pabbbf. ?P- .? c\U]lb11U]XU\ cb1`^g]o}^h{US^ !1^ab^`^]]X\ *5 _`^\^`P>ZXRP];{U\ (`Xa. _`X 1W). R ̀ UWc[lbPbU(!Pab![f \^ R[Xo]]!U ]P g]^[UT \X]U`P[l]l!e ^Ql: c_`^(!]o}^||1UU P ^Q`PWb1Pe _U`R^Y aU`XX ]PQ[b^TP[Pal \U[Z^a[^XabPo Z`X^SU]]Po
^Qjoa]ob^b bU\, gb^ R^Z`cS\ X]-{U`P[l]l1e WU`U]_ `X TUd^`_'bPfXX '|UZabc`P a eP0bXg]l|\ h{[X`^R, R ̂ Q`PWb1PRe b^-`Pa_^[0e{U]XU\ [lTP R^W}'{^>b<]^̂ Q`PW^R:1]XU W^] b<^'S^`l1US 1`U_obab-TXa[^1(PfbbY, * b^]ZXU UTX]X11]l1U `^Y 11][}1`lb, P R ^Q`PWfPe b`UblUY aU`Xbb ̂ Q_
Rc}^b ̂ a]^R]l1\ aTR1,1S^Rl1\ XW1U`^oSb]^, mb^̂ T]^ /1Xa[^ZP1{Xo\{. S^`XW^]bP[l]^-a.[^XabPo Z`X^bU1(abc`P }]PW^RP[Pal b^]Zb.1\'{'1a 
_`^oR[U]XY hbPab_'SPQ]^S^m ddUZbP, Z0STP a^Z`P1iP}^bao TUd^`- {Smb<^[^ 2 \_[) bbb[X`P\X [lTP. |1[^bbb^a'Sl ̂ Q`PWf^RR  aU`Xoe aa)ab!1-
\X`c}^1]{XUao ^Qb,U\lS [lTP. ]Pe^ToiXUao |c1'1]U`P[l]lb\X\Ue{Tc [[o[P, a^^bRU'SabRU]]^' R a`UT]U_.{ 1.15' 1.7] `b 1'78 S/9f]. 3Za:_a`X-!bPabXfP\X' R1Pb<X\ ^Q`PW^hb, R ^b[X!{XU ^b S{UWPa^[U]!{l]e 1{^`^T ]b{8l{'[1{ 1bb^ _^ZPWP[X' a b1U`Ue^T^\{ ̂ b ̂ Q`PWf^R SSU`R^b?a U`1.1{1 Z^

WPa^[U]]l1e }'1U`W[l1e _^`^TPeR ^W`PabP]XU _^-a^S1`^b1.1R[oU1\{^ab11 Wb'^`^Y X b'`Ub'lUY Z^mddSbfXU ]b /_ a^^bRUbabRU]-cRU['|(1b,1]]PUbao' R]a1h]X\ ]PS`cWZP\ S1`^Xae^T1{b ||^a[U _^[]^S^ R^T^]P-`^Tl1 ce(U [[0, ^b 0.;16 0.47 bf 0.50. ^Q`PWb.1 b̂R̀ UblUYb aU`X'{ T^ WPdXZaX`^-[[o (R al|11{U]Xo acS[bb]ZU |{ ^'b \| 0.]0,R _Uab(U ̂ b @ 0.30T^ =0.46 = = ]]P]l] }''PZaX\{P[l]l]U W]PgU]_o RU[X(1X] ( X ^. P h1X]{1\P[b,]l1U W]P-1{PabXflb, \| 0.70). \X]U`P[l]l1U 3TUal [lT^\,\^ = {{U]Xo `PWT`^Q[U]]{,{U 0.Wb b h 0.07 eP`PZbU`]lb = ^Q`PWf^R' = WP\^`^)ZU]]l]e? T[o ^ZPWl{RP}^b _^[^)ZX'b U[l]^U R[Xo]XU ]|b a^_`^bXR[oU_.1^abl TUd^`_ SS`X (PZ ]XWb<^b1b bU\_U`Pbc`U" ^b\U!bP[^al Rl11]]U, cRU[X(]U]!{U
.)* 258
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0
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@Xa.7 3. 1[Xo]XU _`^\U`WP]Xo ]P WPRXaX\^abl 1`U\o' ]ca[^RXY ^bTUd^`\PfXY 
R`U\U]X _`X ^T]^^a]^\ a)ZPbXX _!X Q 0.3 \4[1P acS[X]ZP (^W. 1XQUY-1^)= .? @Xa-7 4. 1[Xo]XU a^[UY ]P _`X ^T]^^a]^\ _`X @:Pb a)ZPbXX 05% X bU\_U`Pbc`U' d^`\X`^RP]XU ac_Ua],1= 3 

(_^a. .?1^RP]U]Z^R^) * ,`1 - 0.7 Y[[P, 1 RaUab^`^]]UU !)"',1 (b^ X bU\_U`Pbc`U _`^\U`WP]XU >ZU = _`X Q^[UU ]b,|WZXeb Uhb_U`Pbc`Pe); =0.2|^ -3 _ * (P(12.,3 _ _ 1 |,|P?1; _ 2 }{P25D1; 2 ^T]^ab^`^]]UU 1 \Ra1;_`^\U`WP]XU

[lTXab^abX [XgUabRU' \U`W[lbe _^`^T _`XR^TXb a^^bRUba'SRc1^iUh[ Z WPa^[U]X!^ 0.2?^ [^ RUac TUd^`\X`cU- ace^S â ZU-cRU[XgU]X}^ 
\^abX S`c]bP. R^ R`U\U]X [UbP X 1(PZ a^^bRUbabRU]]^\c XWRUab]^, _P`P\Ub`P R \U`W[l1e a[. _^`^TPe _`X WPa^[U]XXcRU[XgU]1,1}^ 

\P?1 DT]^ab^`^]]UU _`^\U`WP]XU a^TU`>ZXbao a_^a^QabRcUb \PZaX\P[l]^U Q^[UU\ UT[U]]^\c Z^[XgUabR^ ^e- ]UWP\q`WbhUY R^Tl],
* [P)ZTU]X}^ \U]l11]U X ]P_`PR[U]]^\{c _`X R[PS^_U`U]^ac, WPa^[U]XX a[UT^RPbU[l]^, e[^`XTP\X T`cSX\X X U11{U \U]l11]U _`Xd^`-

\X`^RP]X}^ WPa^[U]XX [UTo]lbe 1_[X`^R ac[ldPbP\\\ Q^[lb_UY b^[iX]1' X R X[X ]Xb`PbP\X. Q^[l- 3bX\ ^Qjoa]oUbao' fU[^\ g.]'^
{_UY \X]X\P[l]^U aUS`USPfXX [lTP R \U`W[^Y _^`^TU. W]PgU]XU' 1U`^ob]^, ]P_`X\U` aZ^[l)ZU]XU _P`P\Ub`P (, oR[ob^iUS^ao \^-
\X]U`P[l]l1e ^bTU[l]^abUY RT^[l ]P_`PR[U]Xo _`X [UTo]b,1e 111[X`^R Tc[U\ TUd^`\PfXX UTX]Xg]^\ W]P!]U]XX R`U_{U]X Sb TUd^`\P-

R ^Q`PWfPeb `UblUY WPdXZaX`^RP]^ aU`XX _`XR^TXb Z R^W`21abP]X!^ fXX-, ^Q`PWf^R ac_UaX a ].{P?]. ( T[o [1P`P\Ub` TUd^`\PfXY T[o
\U`W[^S^ S`c]bP R^ \P?1-ac_UaX R`U\U]X X \PZaX\P[l]^}.{c a^abPR[oUb . W]PgU]X}^ {1P`P\U- 12 ZS. g, P \P'5D'-ac_ UaX 1'/ T[o .3 ZS g.- (^mddXfXU]b b`P ae, XWb `Ue aU`XY. 1PXQ^[l:hUU ( W]PgU]1,1U R ̂ T]^ab^`^]]U _! _`^- ^ZPWP[ao ]U WPRXao|fX\ ̂ b RX/{P c_`^g]U]'1o a^-
\U`WPR1_Xe [UY, ^Q`PWfPeb PZ>ZU _P`P\Ub` \^)Z]^, _^-RXTX\^\c, 0, _`PZbXgUabX ^Qjoa]Xbl Rl]_ b^)ZU.3 ]PgU]Xo _P`P\Ub`^R TUd^`-
a^Z^Y \X`^RP]Xo abU_U]l}^ aUS`USPfXX [lTP _`XRUTU]lb R ^Q`PWfPe,W ]P1bXbU[l]l1\ R bPQ[.26, Z`XRlbU ]P 1^[UUc__ TP]l1 `Xa'74. 
[^b]U]XU\ b^[abl1U \X]U`P[l]l1e )ZXTZXU PS`USPb^RX  _^b^\c _[U]ZX Q^[l1_X\ \^Tc[U\ R[PSX e[^`XT^R, ̂ a^QU]]^ e[^`XTPc c 

ZP[lfXo [lTP bP1(eU ̂ b\UgPUbao X ]Pb`Xo' Rl|a^Z^U (, ^QUa_UgXRPS^b TUd^`\PfXX. W]P]U]XU _^_[[o Q6[b,b_XU _^`0Tlb,TUd^`\PfXX 
mb^\c X [UT' X gU\ _`X \X]U`P[l]l1U WPa^[U]XX _`^a[^X ̂ ZPWl1RP!^b ac_UaX ac[ldPb^\ ]Pb`Xo.c_`^!{]o}^]1{UU
R[Xo]XU !1US^ ]P \U`W[c}^ !PXQ^[lb_XU _^`^Tc R 1a[UTabRXU ^Q`PW1]l|, eP`PZbU`]l1 fU[^\' TUd^`\PfXX ac_UaX a T[o `PabR^`^\
_`XS^b^R[U]]l1U e[^`XTP ^T]^ab^`^]]X\ ZP[lfXo, _`^\^`P)ZXRP]XU\' bP1( ^ZPWl{RP}^b- ZPZ X\U]]^ mbP a^[l X\UUb ]PXQ^[UU ]XW1(XU
ao ]PX\U]UU bU\_U`Pbc`lb ]PgP[P !PXQ^[lb[XU eP`PZ- WP\U`WP]Xo.TUd^`\X`cU\l1\X. TUd^`\PfXX 
bU`]l| ^Q`PWf^R, 1 bPQ[. _`XS^b^R[U]]l1e 26 _`XRUTU]l{ \Ub^T^\ T[o RaUab^`^]]US^ W]PgU]Xo _P`P\Ub` ^R b_, ae', Z^b^`l1U\, 
_`^\^`P)<XRP]Xo \^)<]^ _`X a`PR]XbU[l]^ Xa_^[lW^RPbl Rl1a^1(Xe ^b`XfPbU[l]lbe _`^S]^WP bU\- T[o WPa^[U]]l{e \U`W-TUd^`\PfXY 

[l1e _U`Pbc`Pe. S`c]b^R 0]X, ZPZ X ^Q`PWfl1 Rb^`^Y _`X ^T]^^a]^\ aU`XX, ̂ b[X\{P}^bao\ |P[^Y a)ZPbXX. \U`W[l{e _^`^T[Ud^`\PfXX 
abU_U]l1^ aUS`USPfXX, ]^, SU^[^S^-SU]UbXgUaZXe XW-WP\U T[U]]^S^ _`^\^`P)ZXRP]Xo, _^_ `PW[Xg]l1e bX_^R X\U}^b ^a^QU]]^abX, ̂ Qc-
RXTX\^\c' a[^R[U]]l1U Q^[UU] U^T]^`^T]l{ Xe X X\U}^b \U]l111c}^ _[^b]^abl, gb^ a^abPR^\ X (bPQ[. ab`^U]XU\ 27).

_ a_^a^QabRcUb ]PXQ^[l_]X\ 3]P.bU]Xo _P`P\Ub`P P]P[^SP \^Tc[o TUd^`\PfXo\. R S1U-| TUd^`\PfXY - 
1[Xo]XU _^\ R^W`PabP}^b a^abPRPa ^[UY Xaa[UT^RP[^al a ]P\X ]P ^Q`PWfPe \U`W- gb^ ̂ Qjoa]oUbaocRU[X({U]XU\ TXa_U`a]^abX, 

[^Y WPa^[U]]^Y (_^a. acbbUaX 1^RP]U]Z^R^) [lTXab^abX _`].1 bU\_U`Pbc`U cRU[XgU]XU\ X R^W`PabP ̂b[^)ZU]hY. S`c]b^R ]U_!.[o 
]P`c1_U]]^S^ WPa^[U]]^a'SX0.2|^ "a, X R[P>Z]^abX a[^>ZU]Xo 0.35. 1 \U`W[cS^ b1^`^Tc _P`P\Ub` -3 ae', ̂ _`UTU[o:^iXY T^- R[Xo]XU R`U-

QPR[o[Xal \U]X aceXU ]P QUWR^T]l1U a^[X \P?1, \P'5D., WPZ^]^\U`]^ [P?1, X \49?1, R Z^_ TUd^`\PfXX, a c\U]l11]PUbao cRU[XgU]XU\
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|PQ[hfP 28[PQ[hfP 26

DPZb^`lb, R[Xo}^!fXU ]P 3Pa^[U]]l1e \U`W[lSe _^`^T(_^a. TUd^`\X`cU\^abl 1^RP]U]Z^R^)_ `XeP`PZbU`XabXZXW Pa^[U]]^Y ac_UaX [Ud^`\PfX^]]l1U 
X R[P>Z]^ab}1 || 0'35 aWPa^[U]]^abX |''b 0.2?^, bU\_U`Pbc`U "? = = -3 

\U`W]1^S^S `c]bP1[Xo]XU [Ud^`\PfXX ;,. a^[o\X _`X ^T]^^a]^l1 a)<PbXX
@'. `P3[Xg]l1\X dPZb^`^R

|(^\\U]bP`XX_`X Xe ^T]^^a]^U & aeP- 1hP`XZ^Rl!Y Z^\_`UaaXocRU-
(,ZS.] a7(,ZS'R | _13Pa^[U]XU /_ ae 3Pa^[U]b.bU:} [XgU]XX bXU 1hbP\_

;g'

}e[P25D1 \7.W ^.2 0'0W!',{P(| 12 ^'2 0.09{* .[Xa_U`a- }\U]lShPb^bao 1[Xo]XU]U^T_ 1^W`PabPb^b 6T]^R`U\U]]^U^) Y9?1, 0.0W?P?1, 15.1 0.212.5 0.03 ]^abl (Z^]U]]lbU ]^W]Pg]^ R[Xo]XU a^TU`VP-TU_

]Xo [lTP X ]PgP[l-d^`_bPfXX)
b'b^Y _^`Xab^abX[PQ[hfP 27

[U\_U`P- 8^W`PabPb^b 1^W`PabPnb8 ̂ W`PabPb^b Z^[bb-}RU[b[gU]XU WPa^[U]]l1e _^`^T SU^[^S^-aR^YabRP\ U`W[l|e ,[Ud^`\PfX^]]l]U `PW[Xg]l|e bc`P gUabRP a_^a^Q]^YZ (1)(TP]]l1U 1.14' 0ZaU]^RP, @.S.1 (P[lQU`SU]^RP' 1996 SU]UbXgUaZXe bX_^R 
]UWP\U`W_3Pa^[U]- TRXVU]X}^ 1^W`PabPb^1:'̂ W`PabPb^b(2))X 0.1. 1`ch:Z^RP 

h.bUY R^Tlb, X3\U]U-]^abl
]XU RoWZ^ab1!_ ^@^-YWlbU]U]XU > ?P?12 1',1P?1 > X \1P?1 > ?P?|2 bb 1e{P?1 >?P?12 |[P`P\Ub`lb _^[WcgUabX YUab^ ̂ b- R^S^ X R^-`PabR^`P a^abPRP a^- > Y9(12 > > },[P25D1 > \P25D1?.? ' 1o[^RPW Q^`P, PR_ T^_`^R^TX\^^bX[`c]b S' ||, @ ?^ S/al: 'a T.U `, [UY > \P25D6'S^`' a'^_''1, _^`^Tl|

]_ 0, (, VU]XUZS/a\2. acbZX [[lTXab^abl }\U]l[hPS^bao }\U]lb[Pb^bao 8[Xo]XU]U^T- }_`^]]ob^iUU
(ac\\P`- ]^W]Pg]^ R[Xo]XU [UTo]l1e

\4^`aZXU ̂ b[^)<U]Xo aP[UeP`TaZ^Y aRXblb ]^Y) RZ[b^gU]XY
|]^a. 1^RP-1.'71 0.7 0'048 70[[X]P 0'4W 0.95 -, }4W\U]U]XU YPaabbR]Po> > \4PaaXR]Po ?UbgPbPo >
]U]Z^R^ Z`X^SU]]^- > ?[^XabPo > ?UbgPbPo > ?[^XabPo
(1), ]U]P- S^ab`^U_Z ̀ X^bUZa'Sc`P Z`X^bUZabc`P
`c1hU]]^U ]14o
[|^a. 1^RP-0.46 0.5 1.65 0.3 0.08?cS[X- -W |[[^b]^abl 8^W`PabPb^b }\U]lbhPb^bao }lbU]lShPb^bao 1^W`PabP]XUa RoWP-
]U]Z^R^]^Z (Z^]U.;]l:U) ]^ a cRU[XgU]XU\(2)' ]P`c_

[lTXab^ab!|
h1U]]^U

|[^a. 1^RP-1.1 0.9 0.081 24^[[X]P 0.45 0.82 
]U]Z^R^
( 1 ]P`c_)' 

b.U. R _UaZPe Qlbab`UU }1W\U]oUbaoa Z^`^abl TXa_U`a]^abX' hU]]^U TUd^`-
\PfXX. |[P`P\Ub` 7_ R^W`PabPU_b̀ X ]P`c1_U]XX a[^)ZU]Xo, gb^b`UblUS! \^`aZ^Y bU``Pal]Db[^>ZU]Xo 
^Qjoa]oUbao R^W]XZ]^RU]XU\a b`cZbc`]l1e aRoWUY'1 PZbXR]l1\ [^a. 0\-0.W8 0.5 |;76 ^.2 ^.062 8.8 cb\-?cS[X-

(2)']^Z TU`\P ]P`c1hU]]^Y _^`^Tlb _^ \U`U TUd^`\X`^RP]'|o.`^b{]U]XU\ 
]P`cf|U]- |[`UT[PSPU\lbU ^Qjoa]U]Xo ]U oR[o}^bao XagU`_l1RP}^iX\X X
]^U

b`UQcnbao \{UeP]XW\^R 1 Xaa[UT^RP]Xo TP[l]UY1hXU |]^a. 1^RP- TUd^`\1|`^RP-^'22 0.23 1,96 0.4 0.057

]U]Z^R^ ]Xo. R bPQ[. 28 _U`UgXa[U]b,! ^a]^R|{l]U R[Xo!^iXU ]PdPZb^`lb, 
( 1 ]U]P_)' 

1WPa^[U]]l]e \U`W[l1e _^`^T. 1(^\\U]bP`XXTUd^`\X`cU\^abl 
`c111U]]^U b^[lZ^ S[PR]l1U _`^fUaal1, ^_`UTU[o}^iXU cgXbl1RP}^b TUd^`\1.{-18 [[^a' 1^RP-0.26 0.11 1.83 0.8 0.06
]U]Z^R^ 1^W\^>Z]lbU \UeP]XW\l| aRoWP]l1, bP- ]1TUd^`\X`^RP]Xo `cU\^abl. 
( 1 ]P`c-)' ZX\ ^Q`PW^\R'  X ]^a]^R]^\ 1) a TUd^`\X`^RP]XU\ `P3`c1_U]XU\hU]]^U

Q^[UU_ `^g]l|e' gU\ \X]U`P[l]l1U _`^a[^X X PS`USPblb, [UTo]l]e |1

0[[nRXP[l]l]U ^b[^VU]1{o
RZ[}^gU]XY; 2) X a afU_[U]XU\ aZ^[l)ZU]XU\ \X]U`P[l]l1e gPabXf;. |]^a. 1^RP-2.0W 0.,1 ^'012 160.19 0.03 
3) a ]UWP\U`WhUYR ^Tl1. DPZb^`lb, ^_`UTU[o}^iXU TRXe<U]XU\ ]U]Z^R^ `PW_

(1)' ]U]P- RXbXU _^WR^[o}^b̂ Qjoa]obl ^a^QU]]^abXa R^YabRTUd^`\PfXY, 
`c!hU]]^U WP^^[U]]l|e \U`W[l1e _^`^T bX-SU^[^S^_SU]UbXgUaZXe `PW[Xg]l1e 1 0.3 W2 ?U-!eP'0.26 0.2 1.87 0.8 `. _^R. bPZ, ]P_`X\U`, \U`W[l1U S`c]bl1 Z^]b1{]U]bP[l]lb\ bX_0\a (2)' ]P`c-

11]U] ] ^U WPa^[U]Xo \U]UU gU\ S`c]bl1 a \^`aZX\ bX_^\ 3P-TUd^`\X`cU\l!' 
|
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a^[U]Xo. \{U`W[lbU _^`^Tl! ?^a m_Xe`^]]l|\ \Ud^`\PfXo, bX_^\ WPa^[U]Xo, ZPZ
25_`PRX[^' ^b[XgP}^bao _`X ^TX]PZ^R^Y WPa^[U]]^abX \U]lhUY

_`^g]^abl}^' gU\ S`c]bl1 a WPa^[U]XU\ aX]e`^]]^S^ bX_P. 0[[b^_
RXP[l]l1U X \^`aZXU S^[^fU]^Rl1U acS[X]ZX _^QU`U>Zlo [PY_c-

15ScQlb m_Xe`^]]^S^ Tlb`aZ^Y bX_P _`^\U`WP]Xo Q^[UU _[^b]l1U'
\U]UU [lTXabl1U X WPa^[U]]l[U (R a`UT]U\ 0.05_0. 15%), ]U\ S^[^-

\^`aZXU fU]^Rl1U X P[[}^RXP[l]l1U acS[X]ZX 3P_PT]^S^ 1,\P[P, X
^b[XgP}^bao \U]lb_UY [[X]XablbU TUd^`\X`cU\^abl}^. S^[^fU]^-
Rl]U X _[UYab^fU]^Rl]U [lTXabl1U ^b[^>1(U]Xo aX]e`^]]^S^ bX_P

1000500_`^\U`WP]Xo' 1500 2000 2500a[PSP}^iXU 3000 3500]P 9\P[U RU`e]XU gPabX \^`aZXe.1'U``Pa
(]P_`X\U`, b`Ublo \^`aZPo bU``PaP: RRU`ec 1`U\o, aX]SU]UbXgUaZXY S^- T]X

a ]UgUbZ^Y `XW^]b S`c]b^R TXddU`U]fXPf_UY _^ X Rl1-d`PZb1Xo\ 
a^Z^Y \Ud^`\Pf_o,?^[lTXab^ablb^, _`U^Q[PTP]XU\ QPWP[l]^S^_ 

'"T'-fU'","P'^`SP]^-\X]U`P[l]l1\ `l{e[l]\ aZU[Ub^\), \U]UU TUd^`\X`cU\lb 12
_`X ^TX]PZ^R^Y TP)ZU WPa^[U]]^abX' gU\ ]X)ZU[U)ZPiXU _^`^Tlb a

m_Xe`^]]l1\ bX_^\ _`^\U`WP]Xo (a bX[X]]^Y aUbgPb^Y Z`X^bUZ_
abc`^Y X [lTXab^abl}^ \U]UU 20-W0c^). @UWc[lbPbl' ̀ '..'''`",'"
R[Xo}^iXe ]P TUd^`\X`cU\^abl \^Scb a[ce<Xbl ^a]^-dPZb^`^R 
R^Y TP[l]UYb_UY \Ub^T^R !1`^S]^WP X `PW`PQ^bZX c_`PR[U]Xo
aR^YabRP\X WPa^[U]]lbe \U`W[l1e _^`^T.

1000 500 1500 200^ 2500 W5003000 
5. (\]^S^[Rb]oo) T[Xbh[l]0o _^[WcgRabl 1`U\o' T]X

@Xa.7 5. 1(`XRlbU 1(PZ _^ZPWP]^ T[XbU[l]^S^ \U`W[^S^ \U`W[lbe TUd^`\X`^RP]Xo \^`aZ^S^ S`c]b^R _Ua-T[o R_U`Rl1U 1.|[. 1{|cb[U`X-
(0) ZP _`X WPa^[U]]^UbX 0'7|^, R[P)Z]^abX ]^Y, 0.26 X ]PS`cWZU P 3PbU\ ?.?. 1o[^Rlb\' ^.bm\ _^ ,!.1(. |{UZP`aZ^Y Y `.R. \PZaX\oZ|}m1, (1) _`X WPa^[U]]^abX 0.5|^, R[P)Z]^abX 0.46 X ]PS`cWZUWP`^)ZTU]XU b1 9c|{g1"P _^[WcgUabX ̂ _`UTU[oUbao `PWRXb'1U b`U-`PWRXbXU\ 0.1 \{|{P.1U\_U`Pbc`P '?; ^Q^W]PgU]lb fXd`P\X ]^\U`P ^Q`PWf^R-3 PS`USPb^R iX]' gPabXf X R^W]XZ]^RU]XU\ `PW`c1hU]XU\ T`cSXe TU-

|{`X WPbcePb^iUY _^[WcgUabX dUZb^R. _`U^Q[PTP"'^Y`'f"".
WPZ`l1bXo b`UiX] c\U]lh]U]Xo' X a\UiU]Xo gPabXf ^b]^aXbU[l]^ aZ^`^abl}^ _^[WcgUabX 4U|4b X ]P_`o)ZU]XU\ ^, _`XgU\ Z`XRPo Xa-3PZ`lbbXU X XagUW]^RU]XU b`UiX]' _^ \]U]X}^f@cS T`cSP. e^TXb XW] PgP[P Z^^`TX]Pb XWRUab]l!\X oR[o}^bao[7\)'|1PX6^[UU !.0. 1_{lbb^RX]P _`^Xae^TXb [367], bPZ>ZUR  _`^fUaaP`UWc[lbPbU abU_U]]Po X[X SX_U`Q^[XgUaZPo WPRXaX\^abl' X\Ub^iPo ^a]^RP-bPo]Xo [lTP R b^gZPe Z^]bPZbP \X]U`P[l]l{e gPabXf X _^a[UTc}^- ]XU R abPbXabXgUaZ^Y \UeP]XZU (d^`\c[P 3Y`X]SP), P bPZe<U US^ d^`-3P\U`WP]Xo iUS^ R \U]UU ]P_`o)ZU]]l]e W^]Pe \U`3[^S^ S`c]_ \c[P bU^`XX [{^ (abP`U]Xo) bU^`XX c_`^g]U]Xo. f`cS^Y bP. cabP]PR[X-3PbcePb^iPo _^[WcgUabl eP`PZbU`XWcUbao _^abU_U]]l]\ RPUbao WPRXaX\^abl ]U \U)ZTc aZ^`^abl}^ X ]P-TUd^`\X`^RP]Xo aZ^`^abX ]U^Q`PbX\lbe c\U]l1_U]XU\ 1 _`^fUaaUTUd^`\PfXY. _`o)ZU]XU\' P \Ue(Tc ]P_`oe<U]XU\ TUd^`\PfXUY, X R`U\U]U\ (\lbWPbceP}^iUY _^[Wc]UabX _`^Xae^TXb _U`U^`XU]bX`^RZP X _U`U_ ]PWl]RPU\ UU ?.? ' 1o[^RP, Q[PS^TP`o d^`\c[^Y Xaa[UT^RP]Xo\Z`XabP[[XWPfXo [lTP a Z`XabP[[^R' c\U]l1_U]XU\ gb^`PW\U`^R Z^b^`^S^ ̂]P _^[cgX[P 1_X`^Zc}^ XWRUab]^abl). @1\UUbao bPZ)ZU_[^b]^abl [lTP. cRU[XgXRPUb 0]URXT]^, gb^ mbX_ `^fUaal1cgUabl _^Te^T^R T`cSXe `oT [71]._`X Z^[XgUabRU]]^S^ _`^S]^WP `PW`PQ^bZU b`cT]^, _^mb^\cX a- 1lb[X _`^RUTU]l1 mZa_U`X\U]bP[l]l]U Xaa[UT^RP]Xo _^[Wc-a[UT^RPbU[X gPab^ XTcb _^ _cbX P__`^ZaX\PfXX ^_l1b]l{e TP]]l!e gUabX \U`W[l|e WPa^[U]]l|e _^`^T ̂ bTU[l]l1e SU^[^S^_SU]UbXgU-[{`^abl]\X' `PW[Xg]l1\X P _^mb^\c c`PR]U]Xo\X. :`Pa_`^ab`P]U]_ aZXe bX_^R _`X _^ab^o]]l1e bU\_U`Pbc`U X ]PS`cWZPe R ]l|\X ca[^RXoeoR[ob^bao bPZ ]PWlbRPU\l1U bUe]X!1UaZXU bU^`XX _^[WcgUabX' _^TWU\]^Y [PQ^`Pb^`XX 0\TU`\X]aZ^Y \U`W[^b]^Y abP]fXX^a]^RP]]l1U ]P ]U[X]UY]^Y WPRXaX\^abX \U)<Tc cabP]^RXRb_UYao _`^T^[>ZXbU[l]^abl}^ 11 [Ub. mbXeX a_lbbP]XY T^ [[o `PW`PQ^bP-
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]P \Ub^TXZP X XWS^b^R[U]^̂ Q^`cT^RP]XU' _^WR^[o1^iUU_ `^R^_ 7U
acS[X]ZP 4.463,T[o = \]^S^[Ub]XU mZa_U`X\U]blb' XaZ[}^gP}^iXU _U`UZ^al] TXbl ^Q_ 4b

1 mbXe mZa_U`X\U]bPe Xa_^[lW^RP]l1 R^W_`PWf^R. c]XZP[l]l!U 
\^e(]^abX [PQ^`Pb^`XX0 \fU`\X]aZ^Y \U`W[^b]^Ya bP]fXX, ]P- qUac_UaX T[o *=0.1^{.e^ToiUYao ]P S[cQX]U 14 \ _^T WU\[UY, _^gbX ]P S[cQX]U ]c[U- P/

Rl|e S^T^Rl1e P\_[XbcT Z^[UQP]XY bU\_U`Pbc`lb. |[^TWU\]Po [P-
Q^`Pb^`Xo bU_[^XW^[ofX^]]l1\X abU]ZP\X ]P ^baUZX' !{PX[c]b_UU a^R_PTU]XU `PWTU[U]P b.1 mZa_U`X\U]bP[l]l]e TP]-`PagUb]l|e 
STU a _^\^il}^ S`U}^iUS^ ZPQU[o bU\_U`Pbc`P _^TTU`e(XRPUbao ]l1e \]^S^[Ub]Xe ^_l1b^R ̂ ZPWP[^al T[o ^Q`PWf^R_ UaZP. 0b-T[o 

(.^[UQP]Xo _^ab^o]]^Y R bUgU]XU \]^SXe \UaofUR X bU\_U-[Ub. [XgXU _^[cgU]]l1e h^ ?.?.1o[^RP ^bd^`\c[U TP]]l!e `PagUb]l]e 
R bUgU]XU \]^SXe [Ub, ZPZ _`PRX[^' ]U _`URl|1_P}^b`Pbc`l| mb<a_U`X\U]bP[l]l1e ]P Z0]Ug]lbY _U`X^T (8 _`^S]^WP [Ub) a^abP-

0.24.W _^[3cgUabl WPa^[U]]^S \̂U `W[^S^ _UaZP'? . [[XbU[l]Po _ R[oUb _UaZP ̂ Z^[^ 77^, acS[X]ZP 4?^ X a![UaX T[o 30|^' T[o \[o
_`^Xae^TXb a WPbceP}^iUY, _^ab^o]]^Y X WPbU\ ac_UaX cRU[X]XRPb^iUY_ WPRXaX\^abX \U]l{_UU W]PgU]XU `PagUb]lbU TP}^b TUd^`\P-

R^ ao R`U\U]X aZ^`^abl1^ X WPZP]gXRPUbao ^Q`PW-`PW`c1_U]XU\ _^ a`PR]U]X}^ a mZa_U`X\U]bP[l]l|\X fXX W]PgU]Xo\X, 1(`XRlbU
b.U. a^^bRUbabRcUb _^RUTU]X} \̂ U`W[l!e ]UWPa^[U]]l:e ^Q-f^R' _^[WcgUabX' _^ bU^`XX bU]U]Xo `PaagXbP]]lbU [439],d^`\c[U 

X Z`PbZ^R`U\U]]l1e (`Xa. Xa_lbbP]XY 75). 1`PWf^R `UWc[lbPbP\ Q[XWZXZ  mZa_U`X\U]bP[l]l1\ Z`XRlb\ _UaZP X acS[X]ZP' ^b-T[o 
^b[XgXU ̂ b \U`W[l|e _UaZ^R WPa^[U]]l]e X \U`W[l1e ]UWPa^[U]_ Z[^]U]XU a^abPR[oUb' a^^bRUbabRU]] 4̂' X31^' ac_UaX [[o `Pae^>Z-]l|e _^`^T WPa^[U]]l|U S[X]Xabl!U \U`W[l1U _^`^Tl1 TUd^`\X`c- ^ZPWP[^al ̂ Z^[^ 28|^.TU]XU 
}^bao _`UX\ciUabRU]]^ a R^ R`U\U]X aZ^`^-c\U]lb_Pb^iUYao 1PZX\ ^Q`PW^\a, ciUabRc}^iX9 \Ub^Tl1 _`^S|{^WP`Pa!bUb]l1U _ ( abl}^ bPZ VU' ZPZ X R Z`PbZ^R`U\U]]l1e Xa_l1bP]Xoe. _^[c- \U`W[l1e WPa^[U]]l]e T[XbU[l]lbe S`cS1b^R̂ ZPWl{RP_TUd^`\PfXY 
gU]]l!\ 6lb[X _`X\U]U]l] b`X \Ub^TXZX ̂ Q`PQ^bZX' ̂a-TP]]l1\ b^bao R_^[]U ^_XaP]Xo _^cT0R[UbR^`XbU[l]l1\X T[o TUd^`\PfXY 
]^RP]]l1U ]P a[UTc}^iXe d^`\c[Pe. Z`PY]UY \U`U R bUgU]XU R^al\X [Ub. DT]Pb<^, ]U^Qe^TX\^ 1!^T_

0a]^RlbRPoal ]P ^_l]b^R _`^T^[VXbU[l]^abl}^ R`UWc[lbPbPe gU`Z]cbl' gb^ mbX \Ub^Tl1 ]U ^a]^RlbRP|^bao ]P `PagUb]lbU dXWX-]UaZ^[lZ^ \l1 _^[cgX[X Z`XRl1U T]UY, T[o `PagUb]l]U `PW[Xg]l1e gUaZXe \^TU[oe _`^fUaa^R' Z^b^`l1U _`^Xae^Tob 1R \U`W[l1e
P WPbU\ a`PR]X[X Xe a Z`XRl|\X, _^[cgU]]l1\X R mZa_U`X-d^`\c[, S`c]bPe'

\U]bU. DQ`PQ^bZP mZa_U`X\U]b^R,R l1_^[]U]]Po aT[XbU[l]l{e }}4aa[UT^RP]Xo \XZ`^ab`^U]Xo _^ZP3P[X' ]b^ TUd^`\X`^RP]XU ;_^\^il}^ 0.1. \{UTRUTURP, a[UTc}^iXU P__`^ZaX-TP[P c`PR]U]Xo \U`W[lbe WPa^[U]]l{e _^`^T R (T^]UQ^[lb_Xe ]PS`cW^Z ca[^RXoe \PfXX:
0.3 Y|{P) RlbWl1RPUb ]P`c1_U]Xo Rl1TU`e(P]]^abX X \^i]^abX \XZ-

_^ bU^`XX abP`U]Xo _^ bU^`XX [lTP' P ]PS`cW^Z _`XR^TXb Z c_`^g]U]Xo XW\U-`^h-1[X`^R cRU[XgU]XU `UWZX\ 
]U]Xo\ \^`d^[^SXX 11][X`^R X _^bU`UX e Rl{TU`)ZP]]^abX _^ _`^-

e0'7R61''^.:bW)^bh 1 ^ abX`P]X}^' 1 e^TU mZa_U`X\U]b^RR  \U`W[l1e WPa^[U]]lbe ^Q`PWfPe.'_^'W+''U=!+-! o={ T[o_UaZP ) " \X]U`P[l]l1U a[^X X bU`o1^bR [PSc, Z^b^`Po (^.:::) _U`U-c_[^b]o}^bao [0.212) 
Z [UTo]l{\ b]-b[X`P\ X Z R]U1_]X\ S`P]XfP\ TRXSPUbao ^Q`PWfP.!

_ e0'369 |[`X Xaa[UT^RP]XX P__`^ZaX\PfXX Z`XRlbe ( TUd^`\X`^RP]Xo1-.^'::+)^:^^ 
.acS[X]Z" . ' . S^,11 WPa^[U]]l|e (WPRXaX\^abX T[o = S`c]b^R ]P_`o)<U]Xo = ^ ̂ b UTUd^`\PfXX [Q#] [!* .,]"'"' X R`U\U]X /) R b<P]UabRU ̂ T]^Y XWR ^3\^)Z]lbe \^TU[UY' R ^_`UTU-

[U]]^Y abU_U]X gPabXf S`c]_( cgXbl1RP1^iUY TUd^`\PfXX c_`cSXU 1''''''1#P a \0'464 .|"̂'1"̂"0.?-|-! T[oac_UaX U_|-1 bP, bUgU]XU [lTP X ]UWP\U`W1hUY R^Tlb, PRb^`^\ _`UT[PSPUbaob U[^- 
0.164 \, 0.164 /\ ) 1(U[lRX]P a _U`U\U]]^Y RoWZ^ablb^:

|[^ bU^`XXb UgU]Xo P__`^ZaX\PfXo a[UTc}^iXU TP[P `UWc[l_ (! ^ !U + +\U'){ = bPbl|: 'P[
7U

_ STU _UaZP ! \^Tc[l =',' , .1_ Z^mddXfXU]b RoWZ^abXT[o TUd^`\PfXX, c_`cS^Y } _ [lTP, (,;P _P`P\Ub`l1.
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7^Q[hfP 29 bUgU]Xo X R[PSX. 1(`XbU`XU\ _`X\U]X\^abXS^bao [lTP ca[^RXo 
oR[oU']'ao b^({]^abl_`UT[PSPU\^S^ Rl1`P)ZU]Xo R Z^]Ug]^\ a1]UbU |{P`P\U'S`lb P!1_`^ZaX\PfXX Z`b1Rl]e _^[WcgUabXb b`X ^T]^0a]^\ a)ZP'SXX ac_UaX

(_^a. 1^RP]U]Z^R^)b b`X bU\_U`Pbc`U'3 WPa^[U]]^a'b'X 0.2|^, R[P)Z]^abX @Paa\^b`X\ ]UaZ^[lZ^ _`X\U`^R.'? , P__`^ZaX\PfXX. 
X 0.35' _[^b]^abX |.74 S/a\] Yaa[UT^RP[^al a^R`U\U]]^Y P[[}^RXP[l-^T]^^a]^Ua e<PbXU = = @ 

(_^a. 1^RP]U]Z^R^),a R^YabRPZ ^b^`^Y_ ̀ XRUTU]l] R]^Y ac_UaX 
'S PQ[. 29. _P`P\Ub`^R 1lbgXa[U]XU TXddU`U]fXP[l]^S^ c`PR]U]Xo

1bXa[U]]^S^ 1(U[lRX]P _`^R^TX[^al _^\^il}^ bU[P a 0.5 4900 5 388 W85 T[o `U1_U]Xo-0.5
0.6 1 563 1629 1.W] DQiXY P[S^`Xb\-1.3 WPTPgX1 (^b_X a ]c[URl1\ ]PgP[l]l1\ ca[^RXU\. 

_|.W8^.7 859 818 \.^2 bPZ)ZU_`X\U]o[Xal Qlb[ 0.1. \4UTRUTURb,b\' `U1]]U]Xo `PW`PQ^bP] 
_1^0.8 415 58W 1.WW -] 1XQ[X^bUZX \4[} _^T 0.1. 1X-P[S^`Xb\l1 XW !141[ `UTPZfXUY 0.9 45W 547 0.50 ].5W

(YWT. D^`-e^]^RP 5' 1986) X aXabU\l{ S`PdX.bUaZ^S^ 0.95 146 0.41 `Pa11bX`U]Xo -\.12
1 \Ub^T a[cgPY]^S^ ]1^Xa-b`P]P. mb^\ _`X\U`U Qlb[ Xa_^[lW^RP] 

@c]SU-(cbbPZP \X]X\c\P X Z[PaaXgUaZXY \Ub^T dc]ZfX^]P[P 
7^Q[hfP 30 gUbRU`b^S _̂ ̂ `oTZP.

|{P`P\Ub`lb bU[^\ 1(U[b'RX]P Z`XR^Y ? _^\^ilb^ bU[P ZU[lRX]P Qlb[P Rl1_^[]U]P P__`^ZaX\P11XoP__`^ZaX\PfXX ca^RU`1hU]abR^RP]]lb\ 
(\]^S^[Ub]UY) _^[Wc.196bf _`X ^T]^^a]^\ a)ZPbXX ac_UaXT[XbU[l]^Y \^`aZ^YZ`XRl1e _^[WcgUabX_ ̀ X ^T]^^a]^\ a)ZPbXX T[XbU[l]^Y 

_3 (_^a. 1^RP]U]Z^R^)_ `X bU\_U`Pbc`U WPa^[U]]^abX 0.2%' || 0.38''? , = (_^a' X ac_UaX 1^RP]U]Z^R^) _`X bU\_U`Pbc`U WPa^[U]]^abX"a -W 
1.75 S/a\3@ = a _^\^bfl1^ gXa[U]]^S^0.2?^ X ^_`UTU[U]l{ _P`P\Ub`l] c`PR]U]Xo 

(^b_X. XWR P`XP]b^R1 bPQ[. 30 _`XR^TXbao ̂ TX] WPTPgX `U1hU]Xo @PS`cWZP\,4 |[P

`U1hU]Xo.
\]^S^[Ub]UY _^[WcgUabXR _^ [PZX\ ^Q`PW^\, mZa_U`X\U]bPe 

_`^RUTU]P _`^RU`ZP WPa^[U]]l]e \U`W[l1e S`c]b^R c`PR]U]Xo
Z`XRl{e1o[^RP; _^ZPWP]P_ `X\U]X\^abl P__`^ZaX\PfXX ?.?. 

(U[lRX]P 1(PZ XWRUab]^b, U[^ _`UTabPR[oUb a^Q^Ya ̂ gUbP]XU eP`PZbU`XabXZX\ ]^S^-_^[WcgUabXb U[^\ 1(U[lRX]P. |1^[c]U]lb 
X RoWZ^Sm̂ [U\U]bP X R _U`R^\ _`XQ[h*<U]XX ^_Xal]RPUbc_`cS^S^ aRoWP]lb R[PSX X _U`U`Pa_`U-_^[WcgUabX;a  ]UY \XS`PfXo [Ub]UY 

_^RUTU]XU S`c]bP _^T ]PS`cWZ^Y,a ^ab^oiUS^ XW TUd^`\X`c}^iU- [lTXab^abX.TU[U]XU 
S`c]bP X _^-S^ao _^ [X]UY]^\c WPZ^]ca ZU[UbP dX[lb`cj^iUYao 
gb^ aZU[Ub \U`W[^S Ŵ Pa^[U]-R[PSX. @a[X _`UT_^[^>ZXbl, `^R^Y 

_^- ]Raci0o a_^a^1]^abl \R@W[l1e[cZP, P ]Pe^ToiXUao R 6. ]^S^ S`c]bP _^ WPZ^]c TUd^`\X`cUbao 
[UT X >ZXTZPo R[PSP bUZcb _^T ]PS`cWZ^b],b ^ \^TU[l mb^S^ \^@aZXe ̂ a0TZ^R`Pe 

S`c]bP \^)Z]^ _`UTabPRXbl R RXTU a^ab^o-ca^RU`1hU]abR^RP]]^S^' 
(U[lRX]P: X RoWb(Xe 6.1. ^a^11]|{^abX@ 03@c1||1]X'|XWb `Ue m[U\U]b^Rb U[P iUS^ TRce c_`cS^S^ 

XW ^_Xal1RP-m[U\U]b^R. |1`X mb^\ ̂ TX] RoWZXem [U\U]b^R \1@3[l[e _^@^Tca[^R]^ 
* e<XTZ^Y R[PSX. Ub bUgU]XU [lTP, P Rb^`^Y bUgU]XU ,[P[ljbUYb_XU

\]^S^ _^Te^T^R.X\UUbao ^fU]ZX Z _`UT[^>ZU]]^\c Rl1`PVU-Z^b^`l|U _`XRU[X Rl]1]]U ,[[o `PW[Xg]l1e `PW`c1hU]Xo `Paace(TU]Xo' 
R ^bl!aZP]XX]P _^Te^TU1 (c[^]P, WPZ[}^gP}^iU\ao DabP]^RX\ao bUgU]XU [lTP R _^`Pe RUal\P]X}^' WPZ[}^gP[Xal R a[UTcb^iU\. 

Z^-]P_`oe<U]]l{\ a^ab^o]XU\' aRoWX a ^_`UTU[U]]l1\ a[^>Z]lbY _`^fUaa' ]^ RoWZ^abl[ lTP ]UaZ^[lZ^ Rl{1_U RoWZ^abXR ̂ - `PW`c1_U]Xo 
^a__`UTU[l]l1\. 1(Pe<TPo XWb U^`XY b^`^U] PWl1RPUbao |[^mb^\c XW\U]U]Xo _^a[UT]UY, aRoWP]]l!U a XW\U]U]1{U\ `PW`c1_U]Xo Tlb. 

X[X _`UT_^[^)ZU]Xoe.]^RP]P ]P mZa_U`X\U]bP[l]l1e S`c]bP R _`^1\UaaU _^f ]PS`cWZ^Y_' ̂ -ab`^U]Xo TP]]l1e TUd^`\X`^RP]Xo 
(1(c[^]P)ZPaPbU[l]^S^ ]P_`o)ZU]Xo 1 bU^`XX \PZaX\P[l]^S^ RXTX\^\c' R Q^[lb_UY R[Xo}^b ]P aP\c abU_U]X TUd^`\X`cU\^abl.

Z^STPgb^ R \PbU`XP[U _`^XW^YTUb _`UT_^[PSPUbao, 1PZX\ ^Q`PW^\R,  _U`R^\ _`XQ[hZU]XX RoWZ^abl[ lTP \^)<]^ agX- `PW`c11]U]XU, 
b^gZU\ PbU_R ]UZ^b^`^Y \PZaX\P[l]^U ZPaPbU[l]^U ]P_`o)ZU]XU bPbl _^ab^o]]^Y, P RoWZ^abel <XTZ^Y R[PSX WPRXaoiUY ̂ b RU[X-- 

_`^g-Z^b^`Po] PWRP]P ^_`UTU[U]]^Y RU[XgX]l1, ]X]lb ]P_`X\U`' _^ abU_U]]^\c WPZ^]c.| |`X T^abXSPUb TUd^`' `XP[P TUd^`\PfXX' 
gb^ \PbU`XP[bU^`XX\ {^`P _`X]X\PUbao' ]^abl1^ _`X aTRXSU.1  \X`^RP]XX S`c]bP' XW\U]o-XW\U]oUbao ab`^U]XU a[UT^RPbU[l]^, 
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_[X QcTUb ]U^S`P]XgU]]^ `PW`c_1Xbao Z^STPTUd^`\X`^RPblao' 2
ZPaPbU[l]^U ]P_`oe<U]XU R _[^aZ^abX QW*^ ^_-`PW`c1_U]Xo T^abXS]Ub l-5 40

RU[XgX]l{' WPRXaoiUY `UTU[U]]^Y ^b ]^`\P[l]^S^ ]P_`o)ZU]Xo, !g
R TUYabRcb^iUS^ mb^Y_ [^aZ^abX, X[X Z^STP ]PXQ^[lb_UU _^ PQa^- (6!

[b^b]^Y RU[XgX]U S[PR]^U ]Pbb`oe<U]XU `PaboSXRP}^iUU T^abXS]Ub
_`UTU[l]^S^ W]PgU]Xo' ;,D[`XddXba _`UT_^[^o<X[, gb^ e`c_b<SbY \P-
bU`XP[ a^TU`)<Xb a[c]PY]^ ^`XU]bX`^RP]]l]U b`UiX]l1 fRX gb^ c DZ^]gXZ^R db`U1fX] X[XRQ[XWX ]Xe a^WTPUbao Z^]fU]b`PfXo ]P_`o-
>ZU]XY, Rl1Wl1RP1^iXe 1'`UiX] ^0.2 1'2W45X R Z^]Ug]^\ Xb^_`Pa_`^ab`P]U]XU 
SU \PZ`^aZ^_XgUab(^U ?`cT]^abl a^ab^Xb b^\, R `PW`c{1]U]XU. gb^ 1`U\o'7^XW\U]U]XU ^Q`PWfP \^)ZUb _`^Xae^TXbl X QUW d^`\lb `PW`c1_U]Xo.
3b^ ]PQ[b^TPUbao' ]PS|`X\U`, @_a. 76, (P) _`X _^[WcgUabX (Q)^T]^^a]^\ X ^QjU\P ^Q`PWfP a)ZPbYX [Ud^`\PfXX cRU[XgU]XU 

'^`'.f^R\U`W[l]e ]PS`cWZU WPa^[U]]l1e _`X 0.678 ^ Y|1P X bU\_U`Pbc`U S`c]b^R. R^ R`U\U]X' R ̂ Q`PW;1U3Za_U`X\U]bP[l]l1U = '?  Xaa[UT^RP]Xo -7 
\U`W[^S^W Pa^[U]]^S (̂ a^[U]^abl _`^g]^abX 30 _`^\X[[U) _lb[URPb^S^_ UaZP \U`W[l]e S`c]b^R ]PgX]P[Xal [418]a ^_`UTU[U]XY Z`Pbb<^-

R`U\U]]^Y _`^g]^abX' R Z^b^`l1e Qlbab`^ _`XZ[PTl1RP[Pal ]P-
S`cWZP. [[^ \U`U ]PZ^_[U]Xo ^Q]P`ce<X[ao TP]]l1e a]X)(U]XodPZb 
_`^g]^abX R^ R`U\U]X. DZPWP[^al, gb^ \S]^RU]]Po _`^g]^abl \^_
e<Ub Qlbbl Q^[lb_U Q^[UUg U\ T[XbU[l]^Y R 10 [q`RlbU Xaa[U-`PW. 
T^RP]Xo _`^g]^abX T[XbU[l]^Y S`c]b^R Qlb[X Rlb_^[]U]l1 R 30-e d

S^TPe !.0. 1]lbb^RXgU\, R 40-e S^TPe \4.!. [^[lTb_bUY]^\' 3PbU\ 1.5* ?.?. 3o[^Rlb\ gR 50-e S^TPe_ `^RUTU]l{ Xaa[UT^RP]Xo T[XbU[l]^S^ (, a^_`^bXR[U]Xo \U`W[l1e 1S`c]b^R ]PS`cWZP\, _^ZPWP]^ a]X)ZU]XU
_`^g]^abX R _`^fUaaU _^[WcgUabX, ^a]^R]l1U WPZ^]^-cabP]^R[U]l1 
\U`]^abX 0.5_`^g]^abX, T[XbU[l]^Y Rl1oR[U]P WPRXaX\^abl UU ̂ b
bU\_U`Pbc`lb S`c]bP [70].

3Pa^[U]]lbU \U`W[],|U _^`^Tl] ^Q[PTPb^b TXa_U`a]l1U `oT^\
^a^QU]]^abUY X (`bba. TUd^`\X`^RP]Xo 16*79): WPbc-`PW`c1hU]Xo 
eP}^iX\ eP`PZbU`^\ {_1TUd^`\X`^RP]Xo' ^QjU\P bb`XcRU[XgU]XU\ 
^T]^^a]^\ a)ZPbXX a ]PgP[^\ _U`U[^\P\X TUd^`\X`^RP]Xo' ]P @[bU,77.! !4W^e`^]]lbU (`. Z`XRl!U \U`3[^Y ac_U^X 1`Zc-TUd^`\X`^RP]Xo [^SP`Xd\XgUaZXe Z`XRl1e X XW\U]U]XU_{ TUd^`\PfXY Z`XRXW]l1 bP-9eP) _`X ^T]^^a]^\ a)ZPbXX R [^SP`Xd\XgUaZXe Z^^`TX]PbPe _`X

Z`XRl1e, ^Qca[^R[U]]l]\X `U^[^SXgUaZXe XW\U]U]XU\{ eP`PZbU`P bU\S!U`Pbc`U @".1 0.097^,\| 40?^= = -2'('; 
W]PgXbU[l]l1\ TUd^`\X`^RP]Xo, a]X)ZU]XU\ _`^g]^abX R^ R`U\U_

]X.
bU\_U`Pbc`l| mb^ R RXTU:c`PR]U]XU c_`^h{PUbao ^fU]ZX [`^g]^abX [[o \U`W[l1e T[XbU[l]^Y S`c]b^R, _^ TP]-

]l1\ RZ`PbZ^R`U\U]]l1e Xa_l1bP]XY, bhX`^Z^ Xa_^[lWcUbao _^[c- Q.=4.
gU]]Po ?. ?.1o[^Rlb\ ' 2] WPRXaX\^abl: 1_(b |7 | 1)

|`
3bX ^ZPWl1RP1^bao a_`PRUT[XRl1\X RaUe _`^g]^-T[o c`PR]U]Xo 

Ue` )1 / ^( 0 1.{_$ |0(/ ) ab]l{e _^ZPWPbU[UY (afU_[U]Xo' \U`W[lbe S`c]b^R ]7S = a^_`^bXR[U]Xo.] 
0 ae(PbX]^, aTRXSc), _`X Xe Rl1R^TU \UeP]XW\ `P3`c1_U]Xo `Paa\Pb`X_

RPUbao ZPZ bb`^bUZP]^iUS^ R^ R`U\U]X "`PWRXbXo TUdU-`UWc[lbPb STU /@ R`U\o (T^[S^RU]]^abl); T^ - 1 _P`P\Ub`l1,`PW`c1_U]Xo _ $ Zb^R - ab`cZbc`l{ X \XZ`^_ \PZ`^b`UiX], R _`^fUaaU Z^b^`^S^' ^_`UTU[oU\l]U XW ̂ _l]bP; ^(0) ]P_`o)<U]XU' Rl1WlbRP|^iUU - `PW`c- abU_U]l _^R`U>ZTU]]^abX ab`cZbc`l1 S`c]bP' 1(`Sb-cRU[XgXRPUbao 1_U]XU X _ WPRXaoiUU ̂ b bU\_U`Pbc`l]; 0(S) bU\_U`Pbc`P \U`W[^S^ bU`XU\ PW`c1_U]X o oR[oUb ao ] ]^abl}^ Z`X__^R`U)ZTU T^abX>ZU]XU ` S`c]bP' WPRXaoiPo ̂ b R`U\U]X; /- R`U\o. _^ab^o]]^Y[[o ca[^RXo bXgUaZ^S^ W]PgU]Xo' Z^b^`^U RXTP S`c]bP X bU\_U`P-T[o TP]]^S^ 
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a'! 0.7 ]] bU\_U`Pbc`lb TXP_PW^]U X]bU]aXR]l1e _U`Ue^T^R f ]U[X_dPW^Rl;e D
]UY]lb.0.6

?]X>ZU]XU _`^g]^abX a bUgU]XU\ R`U\U]X X WPRXaX\^abl0.5
_`^g]^abX ̂ b bU\_U`Pbc`l1 Qlb[X mZa_U`X\U]bP[l]^cabP]^R[U]l{ 0.4^ \]^SXe ^T]^`^T]lbe T[o bRU`Tlbe \PbU`XP[^R. 1 ]P ^a-.R `UWc[lbPbU 

0.3D ]^RU Pb^\]^-\^[UZc[o`]l1e _`UTabPR[U]XY ^ ab`cZ-`PW`c1_U]XX 
T 0.2 bc`]l1e aRoWUY R RUiUabRU R^W]XZ[P ZX]UbXgUaZPo l Z^]11U_11Xo^
^ _`^g]^abX bRU`Tl1e 0.1 bU[' ^a]^R^_^[^)Z]XZ^\ Z^b^`^Y oR[oUbao^̂

?.!' [c`Z^R. 9 _^[]^ mbPb U^`XoX W[^e(U]P T^abPb^g]^ R 0 `PQ^.SU(, 10 15 1.@. @USU[o ?[cfZU`P X , 3.!. 1^\Pb_URaZ ̂ S^ @!aa\^b-|2971. 
!PS`cWZP, ZS/a\2 UU ̂ a]^R̂]l.1XU.  _^[^)<U]Xo. ?`UT]XU bU_[^Rl{U Z^[UQP]Xo `X\ Pb^-

!!Pab^b^Y \^R' Z^b^`l1U _`^Xae^Tob a 1012-10]W a_1, Rl{Wl|RP1^b@Xa.7 8. @U^[^SXgUaZPo Z`XRPo _^ab`^U]]Po S!^ aZ^`^abo\ cabP]^RXR- "`l1RZX'' ]PS`cWZX ]P \U)ZPb^\]l1U aRoWX,a `PR]X\l1U a _`^g]^-|{(UYao _^TWcgU^bX\U `W[^S^ (`. WPa^[U]]^S _̂ UaZP @`ZcbP_9eP) _`bb ̂ T-
abl}^ ]P X\UUb RU[XgX]c ]^^a]^\ a>ZPbXX _`X / @'.! `PW`l]R: 0Z^[^0'05?^,1| 267^ `PW`l!R]^U "(, caX[XU = = -3 . 1.5 103 ZS|a\2, P ac\[|P ]PS`cWZX (X- @ 1|2!b|X = `PR]P T.6'`''-

Z^[UQP]Xo, ^Z^[^ fXo 0.01 0) ZS| a\2' |[^mb^\c' _^ a[^RP\-1000 
PRb^`^RZ ^]fU_fXX, "`Paa^UTX]U]XU Pb^\^R T ^aciUabR[oUbao |b`X1.2P ..T^-^ ]PS`cWZPe' \U]l1_Xe _`^g]^abX \U)ZPb^\]lbe aRoWUY,_ `XgU\ 

]P_`o)ZU]]l1e \U)<Pb^\]l1e aRoWUY `l1RP]XU'' ^aciUabR[o!^b bU_-
0.8 [^Rl1U ]PZX\ ^Q`PW^\, R]U1_]oo aX[P aP\P ]U d[cZbcPfXX''. ^ac_

*!* \Ue(Pb^\]l1e iUabR[oUb aRoWUY, P [X|hl PZbXRXWX`cUb`PW`l{RP oP _`^fUaa 0.4 Da]^R]^U mb^Yb U^`XX `PW`c1{]U]Xo. X\UUb RXT:c`PR]U]XU 
D _ca] !^ S=/9Ue|$,W 0[ Z|

0 510 15

1`U\o, acbZX STU , R`U\o a; S0 _U`X^T aR^Q^T]^S^ T^ Z^[UQP]Xo- `PW`c_]U]Xo, - 
Pb^\^R' 10_12_10_13 a_|; !^ m]q`''', PZbXRPfXX; `PR]lbY ab`cZ_(`XRlbU - b- @Xa.7 9, _`^g]^abX _`X ^T]^^a]^\ a>ZPbXX 1'{UaZPT[XbU[l]^Y bc`]lbY Z^mddXfXU]b (X[X Z^mddXfXU]b Z^]1]U]b`PfXX ]P||`o__2'a _`X WPa^[U]]^abX (1); 0.1%' [ ac_UaX _`X WPa^[U|{]^abX0.29^,bU\-

_ e<U]XY); ^ ]P_`o>ZU]XU; !- _^ab^o]]Po 1^[lf\P]P; _W.8 7 PQa^[b^b-(2); _U`Pbc`P acS[X]ZP _`X (3)"(. WPa^[U]]^abX7 .07^, / - "a -2 
]Po bU\_U`Pbc`P'

!P ^a]^RU mZa_U`X\U]b^R a\lba[ Re^-cabP]^R[U] dXWX({UaZXY 
R _P`P\Ub`^R. ToiXe \UbP[[^R m]U`SXo c`PR]U]XU PZbXRPfXX[[o 

bc`l1 _^ab^o]]^. }4]bU]aXR]^abl _`^fUaaP T[XbU[l]^S^ `PW`c1_U- _`^fUaaP !' a^R_PTPUb a RU[XgX]^Y m]U`SXX acQ[X\P-`PW`c1_U]Xo 
]c|o WPRXa_b ̂ b aZ^`^abX Z^b^`PoR  ^({U`UTlaR^}^ TUdUZb^R, `^abP |USX`c1^iXU fXX. X abU_U]l ]PZ[^]P, X ^Q>ZXSP T^QPRZX ]U R[Xo-
oR[oUbao ]P_`oeU]Xo X R`U\U]X'' TUYabRcb^h1US^ dc]ZfXUY [73]. 1^b ]P !,X [,, P XW\U]U]Xo _`^g]^ab]lbe aR^YabR ̂ Qca[^R[U]l1 XW-
1 _^a[UT]U\ WPRXaX\^.'56  oR[oUb'ao [X]UY]^Y,='(1_/) c`PR]U]XX \U]U]Xo\X Xaa[UT^RP]]l1e _^[X\U`^R, ZPZ X \UbP.]1./10R'\.0[o T[o a[UT^RPbU[l]^, _P`P\Ub'`lb X 1 RXTP S`c]bP |4 1.U\-f[o TP]]^S^ $ ^ZPWl!RPUbao' gb^ /^ 10_1W a, P RU[XgX]P !' a^a'PR[oUb ]UaZ^[lZ^= 
_U`Pbc`l1 _^ab^o]]l1. 3b^ X ^bZ`lbRPUb R^W\^)Z]^abl Xa_^[lW^- ZZP[/\^[l, TUaobZ^R \U]ooal ^b ̂ T]^S R̂ XTP _^[X\U`P Z T`c1.0\c,RPbl US^ _`^]]^abX _^ T[o T[XbU[l]^Y `PagUb^R `UWc.]1lbPbP\ X e^`^1h^ Z^``U[X`cUb a RU[X1|X]^Y m]U`SXXP ZbXRPfXX _`^|{UaaP
Z`PbZ^R`U\U]]l|e Xa_lbbP]XY. bU`\^TUab`cZfXX. |1[PabXdXZPfXo bb^[1.{\U`^R ]U WPb`PSXRPUb [,,,

?.?. 1o[^R ^b\UgP[ bb^ [lTP b`cT]^ ^bl|aZPbl _P`P-[71], T[o P aZPWl1RPUbao b^[lZ^ ]P b.
}{Ub`l] 1, bPZ ZPZ RoWZ^U bUgU]XU, X _^]obXU 11`0g-$ `PWRXRPUbao 11^ }{.?. @^\P] ^Q`PQ^bZP TP]]lb\ R a^^bRU.]'abRXX a Z|1-[300], ' ]^abX bU`oUb a\lba[. }{.1. @^\P] Qlb[^ gb^ [300] T'b1ocabP]^R[U]^, ]UbXgUaZ^Y bU^`XUY ̂ _lbb]l1e _^ _`^g]^abX \U`W[^S^TP]]l]e * b^`dP X WPb^`d^RP]]l]e S`c]b^R S`PdXZSb WPRXaX\^abX| /^ 1_(0 S^`dP [!b^ _`X RXTPe Xa_l1bP]!1Y b10ZPW!'![P, ]US^ eP_`PW[Xg]l]e T[o 
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!PS`cWZP' ZS/a\2
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!PS`cWZP, ZS/a\2
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D
^;4
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\2
0!-e 0^

1PS`cWZP, ZS/a\2
1 

@Xa.81.3PRXaX\^abl _`^g]^ab'X 4 ^b R`U_,1U!{X R [^SP`Xd\!11.UaZXe Z^^`T!1-
]PbPe2

.a, 0 ]P ^T]^^a]^U _ _14 a)ZPbb{U _8 lbU`W[^b? S[X]lb: 1 _`X - 2'_`bb '? '0 _ _4'?; 1 ]P _ l'U`W[^S^b ^`dP: ] - `Pabo)ZU]XU 2 _`X "a, "?,{ -_`X-20 -8 0.2 0.4 0.6 0.8 1..2 '`" 3 _`X 1 _`X "a, -4.5 - -6.5 'a- !{PS`cWZP,Z S/a\2
1

!{U\ WPRXaX\^abX ̂-1_(/) `PZbU` bRU`Tl1e bU']1: ̂ ]P T`cS^Y, ]U[X-T[o 
1,2 ]UY]P R^ RaU_,1 XW_.{U]U]Xo ̂ . 1PZX\ ^Q`PW^\' e ^^\ TXP_PW^]U Xab1^[lW^-

^^_8 RP]XU R gXab^\ RXTU Z1,1]UbX!{UaZ^Y bU^`|{{,1 _`^S]^-c`PR]U]Xo T[o 
.{.^`dP, WP _`^.b]^abX \U`W[^S^ T[XbU[l]^Y _^ \]U]X!^ |.-[. @^-

\P]' ]U _`UTabPR[oUbao R^W_'1^)Z]lb\.

!P\`b Qlb[^ _`^RUTU]^ a_UfXP[l]^U Xaa[UT^RP]XU. a^QabRU]-
]l1U X PRb^`^RQ l;[X TP]]l1U TP]]l1U a^^bRUb.abRcb^;f[bhb T`cSXe ^Q-

0 0.1 ^Q`PQ^bP]l1' _^ab`^U]lb 0.2 S`PdXZX 0.3 ^.4 WPRXa11\^abUY 0.5 0.Q `PW^\ ^_1b-:(S) T[o
!PS`cWZP, ZS/a\2 bX_^R S`c]b^R X RXT^R Xa_lbbP]XY. D]X _`UTabPR[U]l1`PW[Xg]l1e R

]P 80 X 31. DQ`PiPUb ]P aU6o R]`|\P]XU _`o\^[X]UY]^abl`Xa. 
.].^gZU @Xa. 80. 3PRXaXhb^abl _`^g]^abX ]P ^T]^^a]^U S`PdXZ^R a>ZPbXU ̂ b R`U_{U]X R [^- X Xe _U`UaUgU]XU R ̂ T]^Y ([^SP-]P ^aX ̂ `TX]Pb 

SP`Xd\X]UaZXe Z^^`TX]PbPe R`U\U]X 1PZPo WPZ0]^\U`]^abl `Xd\^R ^b\U11PUbao`PW`c1_U]Xo). _ .?,,4 \U`W[^S^ _ _3 ]1lb[URPb^S^ (`. _UaZP 1`ZcbP-!eP): 1 2 _`X -[`X4.? ' aP\l1e S`c]b^R X ]PXQ^[UU T[o 1]`^a.].l{\ a_^a^Q^h1\ ̂ -`PW[Xg]l1e *2'a,4 * 3* _`X * _2"(cb _[`XZ`XRPo bb`[[ 0 _`X @".,b '? ,5 0'1^Y,6 `Pa!|Ub]Po = >ZUb Qlbbl Rl1`hZU]P R a[UTc}^iU\ RXTU:_ __`Sb *20.a, |c[=0.2^/';6 * \U`W[^Y ZU[[^RUb]aZ^Y ac_Ua].1: / 2 _`[-2"(X -a, _ _5 _ 3 _`X _ _20 _ 3 \U`W[^Y S[X]lb QPb_QPb?^aP:1  _`bb '?; 2 _`X-10 "(|, 5^'. [ _ _5 '"a, 3 _`X '?-10 /,' /_ Ue`| !.= ' '(S_4,

_ STU 70 X 5 Z^]abP]bl1. |[^TabP]^Rb<P Rl1`P)<U]Xo R ̂ a]^R-TP]]^S^ 
]^U ZX]UbX.bUaZ^Y bU^`XX?.!. )(c`Z^RP c`PR]U]XU a[UTc}^-TPUb 
iUU:

11 ,4
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* Xa_^[lW^RP]{'1U1'PZX\ ^Q`PW^\' 1) T0 aS, STU a Z^mddXfXU]b, b.U. T0 a[PQ^ WPRXaXb̂ b 7' S!^- m[UZb`^[XbP} '{P?1. Z^]fU]b`PfXX = 
^Qjoa]U]X'{ mZa_U-aZ0[lZc PQa^[b^b]Po bU\_U`Pbc`P R mZa_U`X\U]bPe XW\U]oUbao bU^`XX_ `^g]^abX _^[UW]^ ZX]UbXgUaZ^Y T[o 
DT]PZ^' XW!]Ua'S]{)1_^`^TP\. a`PR]XbU[l]^ \P[^. aP\ eP`PZbU` ab`c1(bc`]l]e _^ \U`W[l{\ !,UYabRXbU[l]^, TP]]l1e `X\U]bP[},]l1e 

Xabb^[lW^RP]Xo aRoWUY\ P[^ \U]oUbao R ]UQ^[l1h^\ bU\_U`Pbc`]^\ ^fU]ZX ^b]^aXbU[l]^ TXP_PW^]U. c`PR]U]1'{oT^R^[l]^ `UWZXU 
1 gPab]^ab'X,_`PZbXgUaZXe bU^`XX ZX]UbXgUaZ^Y 5lb TTo `PagUb^R. 2) b.U. S[PR]l1\ ^Q`PW^\̂ b WPRXaXb b `PW]^abX ({b^ ^,_ , '[- bX_P _^WR^[o1^bbPZ^S^ _`XW]PRPo' [.|{. 9U`U_P]^R, d^`\c[lb 7, -[ ^b\UgPUb'Q^[lb_X]abR^ mZa_U`X\U]bP[l]l|e ^Qjoa]Xbl TP]]l1e' 

[ [ Z^b^`Poa X[l]^ \U]oUbao. ^Q'loa]oblao bU\, gb^\^>ZUb 3b^ , ,_ m\_X_b^g]^abX ̂ _`UTU[U]Xo b`UQcS^ba [X1_Z^\ Rl{a^Z^Y gb^ ̂ ]X 
_`X XW\U]U]XX bU\_U`Pbc`l1 R \U`W[lbe _^`^TPe XW\U]oUbao

_`UTaZPWP-b^!b]^abX _^ab^o]]lbe 19,c, gb^Qlb T^QXblao `XgUaZXe X\U]]^ a^^b]^1_U]XU[ lTP X ]UWP\U`WS_UYR ̂ Tlb ZPZ RP>Z]UYb:bXe
RRXTc Xe mZa_^]U]fXP[l]^S^_^ _^`oTZc RU[XgX]l{ ]Xo, e^bo Qlb 

ab`cZbc`]l1e _P`P\U'S`^R, ̂ _`UTU[o}^iXe _`^g]^abl. YW ̂ _`UTU-
]U[lWo ]U ^b}{UbXbl \U`W[l]e S`c]b^R' ̂ T]PZ^, RXTP. dXWX'bU-[[o [U]XY a[UTcUb, RU[XgX]P !' ^ZPWl]RPUbao ]UWPa^-gb^ T[o `PR]^Y bU^`XX X WP-ZX]Ub11gUaZ^Y Xae^T]l]e _`UT_^al{[^Z aZc}^ _`^ab^bc 

[U]]l{e \U`W.]1l1e S`c]b^R ̂ b 22 29 ZZP[/\^[l. [lTP, bb^T^ ![o _`XRl1oR[o}^iXUao R]X\P]Xo 3PZ^]^\U`]^abX' a[c)ZXRP}^h{XU 
^fU]ZP\ aZ^`^abXb UgU]Xo, a^abPR[oUb 12-13 ZZP[/\^[l. }\Uab]^ _^ \UeP]X-\PbU`XP[P a UU _^WXfXY mZa_U`X\U]bP[l]^S^ P]P[XWU 11b^ (_[PR[U]XU Ra_^\]Xbl' bU_[^bP bU_[^R^Y [lTP +TUab`cZfXX X R^W\^>Z]^ UU Xa_^[lW^RP]XU T[oZU \U`W[l1e S`c]b^R' 1U`^ob]^' 
Xa_P`U]XU) a^abPR[oUb ̂ Z^[^1 2 ZZP[/\^[l' ]PZX\ ^Q`PW^\, ̀PW- \U`W[l1e S`c]b^R._`^1b]^abX WPa^[U]]l1e _`^S]^WP T[XbU[l]^Y ab`cZbc`]^S^ m[U\U]bP \U`W[^S Ŝ `c]bP ^Qca[^R[U]^`c1_U]XU 

Pb^\]^-\^[UZc[o`]l]e RU`^ob]^'] U a^QabRU]]^aRoWUY, `PW`l]R^\ 
Rl]-R^ [lTc' P R ZPZ^Y-b Ẑ ^]bPZb]^Y ̂ Q[PabX, STU m]U`SXo aRoWX ^Z0bXX_@X ̂ T]^^a]^\ _@^g]^abl 6.2. 

b_U. \4^;Z]^ agXbPbl mbXa RoWX[ lT^fU\U]bPfX^]]l1\X. 3]U`SXo
]^, RU-aRoWUYR ̂  [lTc a[PQUU' X ^]X \^Scb Qlbab`UU' _`X ^T]^^a!1^\ a)!{PbXX)(P`PZbU` `PW`c1hXblao `PW`c|fU]Xo 

Xe R \U`W[^\ S`c]bU ]U Rl1Wl|RPUb `^ob]^' `PW`c_|U]XU `PW`c|hU-
aciUab-Ra[UTabRXU ]PS`cWZX \UeP]X({UaZ^Y R^WTUYabRXX ]P |[`X ]Xo: [UT RoWZ b̂ UgUb R _^`Pe' X ^a]^R]l1U ]PS`cWZX {1`Xe^T1obao 

_^!bbXa^Q^Y _`UTabPR[o!^h\US^ [lTP' \U`W[l1e _^`^TPe R^RP]Xo R m]U`SXo Z^b^`l1e a^abPR[oUb[lT^fU\U]bPfX^]]l{U aRoWX' 
R^Tlb _`^Xa-]UWP}{U`W11]UY bU[^, X RoWZ^Y _[PabXgUaZ^U XTUP[l]^U 22*29 ZZP[/\^[l.

X ab`cZbc`l1 _U`Uab`^YZX ]U^Q`PbX\l1U e^Tob `U^[^SX-`PWRXbXU |{`o\lbU ]P 80 X 81 _`X Xe _`^T^[)<U]XX _U`UaUZP}^bao`Xa. _^`^T ̂ Qca[^R[U]^\U`W[l{e gUaZXe _`^fUaa^R. {Ud^`\X`^RP]XU _`XQ[XWXbU[l]^ ]P ^aX ̂ `TX]Pb. 1 b^gZU_ U`UaUgU]Xo ̂  0, _^m-= gPa-S`c]b^Rl]e ^bTU[l]l1e ^b]^aXbU[l]^ a\UiU]XU\ T`cS T`cSP bU\_U`P-b^\c / |`e`(16|!|. XW\U]U]XY PQa^[;^b]l1e = [XP_PW^] R^-aRoWP]]^Y _[U]ZP\ Xe _^ bXf X \XZ`^PS`USPb^R `PWTU[o1^1fX\ (7 bc` S`c]b^R R Xa_l1bP]Xoe ^gU]l \P[ 5-10 \U`W[lbe '?  =- ]U-_U`U\UiU]XU b^S^_' `^Xae^TXb 1{`^\U RZ[}^!1U]Xo\ [lTP. X Tl1 PZbXRP1{XX ̂ b bU\11U`Pbc`lb R mb^Ya^_$|), P WPRXaX\^abl m]U`SXX = Z ]P_`o>ZU]XU\ a Q6[lb_X\ XW R^Tl| c!1PabZP\WP\U`Wb_UY cgPabZ^R ^Q[PabX \P[P' gPab]^abX' |{.0. 11!c\aZXb7b _`XR^TXb Rl]-1 [lTP T[o ]1U`Ue^-a^^bRUbabRU]]lb\X a \U]l1_X\ ]P_`o}b(U]XU\ a dPW^Rlb\X 1PZX\ ^Q`P-!^= 71.4 ZZP[/\^[l + 0.036 ZZP[/\^[l' 7. `P)ZU]XU: _`U^Q`PW^RP]Xoab`cZbc`]^S^ _`^|{UaaP\X 1\UabU a mbX\X TP\X. ?[UT^RP-W^\,T 0 a^_$| R XWcgPU\^\ bU\_U`Pbc`. /7 = TXP_PW^]U \XZ*WPZ`l1b!1U _`^Xae^TXb R ]UY (`Paa[PQ[U]Xo) _^`^Tlb \U`W[^Y 
bU[l]^, / /^Ue@(a^_R|)X,  _`o\l1U _U`UaUZP}^bao.= _^`Xab^abX,X PS`USPb]^Y \U)<PS`USPb]^Y c\U]l111U]XU `^b`UiX], 14W\U]U]Xo ]PZ[^]P S{`o\l{e aRoWP]l] ]U a WPRXaX\^abl1^cS[P !1PabX1{ aRo-ab`cZbc`]lbe X R^aabP]^R[U]XU S`c]b^Rl1e c_PZ^RZP (/a7), XW\U]U]XU\^b 1'U\bbU`Pbc`l1 R W]P\U]PbU[U mZa_^]U]blb P a 1o_?'? ' _^ \]U]X}^ _`^b{Uaa^R, bUe X[X X]l1e WUY.| {`U^Q}PT'''" * Rab`cZbc`]^S _̂ P`P\Ub`P _U`U`Pa_`UTU[U]XY ]P_`_ZU]XY _^_\U`W[^Y c X[X X ^_`UTU[oUb [^RP `PW`c1_U]XU [71], c_`^g]U]XU 

R^W]XZPUb] U-ab`cZbc`]^\ m[U\U]bU \U`W[^S Ŝ ̀ c]bP. |[^b^\c X RZ[-PTl1RP}^b "_`^'!]^abl \U`W[l1e S`c]b^R'' 1 _^]obXU `PW_`^Tlb. ?^b R`U\U]X. [X]UY]^abl WPRXaX\^abX] P_`oo<U]XY [^SP`Xd\P RZ[b^gPUbD]^ 3PTP!1X. ^b a\l1a[ R WPRXaX\^abX [Xg]lbY `Ub_PU\^Y 
!9,WPa^[U]]^abX_ `^Xae^TXb R`U\U]X?^ cRU[XgU]XU\ `UWZ^Uc \U]b,b_U]XU X XWQlbb^'b]c*^ bPZ ZPZ TUd^`\PfX}^. `PW`c1_U]XU, 1aRoWP]]^U'̂ gURXT]^'a  R[Xo]!1U\ X^]^R ]P \^[UZc[o`]l{U aRoWX. (.(.. a1|X-_`X]ob^ 1o[^RP Xaa[UT^RP]Xo [70] dc]TP\U]bP[l]^S^ 

gb^ RU-mb^Ya RoWX\ ̂ )Z]^ a^a[Pblao ]P mZa_U`X\U]bP[l]l1Y ]P_`o)ZU]XoeQ^[lbhXe dPZb' _`X _^`^Tl1 gb^ \U`W[l{U bPbl' T^abPb^.b]^ 
^Q[PabX[XgX]P m]U`SXX PZbXRPfXX RoWZ^Sb̂U gU]Xo 0``U]XcaP R aZ^`^abUY TUd^`\X-gb^ cRU[X[]U]XU\ dXZaX`cUbao `PW`c1hP}^bao' 

]XWZXe Z^]fU]b`PfXY _`{,! eP-_^`^T \U`W[l1e 11`X]U\ `PabR^`^Rc \U]l1_PUbao cRU[XgU]XX _`X _^ab^o]]^Y ]PS`cWZU. T[o `^RP]Xo 
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RoWZ^U a Q^[l1_X\X `PZbU`]^ 14`PW`c1_U]XU X a_[S^_TUd^`\PfXo\X @Xa.8 2. @U^T^SXgUaZPZò1 1RPo ]U3P_T[o 
(^Q`PW^RP]XU ^Q`PWfP iXRP]XU\ "Q^gZX'') QUW]P `cbhU]Xo a_[^1_- a^[Uf]l]e \U`3[l|e S`c]b^R Z ^_`UTU_- !b:

]^abX. } \U`W[lbe S`c]b^R Rl1`P)ZU]l1 RaU b`X [U]X!^ _^]obXY _`UTU[^R WPbcePb^iUY (!abPfXX _^[WcgUabX'
>10P _U`Ue^T ̂ b WPbceP!^iUY (^.) (^') Z X [X]UY]^Y _^[WcgUabX]U3PbceP1^iUY ^._^[Wc]UabX gUbZXY. ^DT]PZ^, 8abPTXX ?, T[XbU[l]^abl ]UcabP]^RXR:_UYao Y^[Wc]UabX T[o D
!{\U`W[l1e _^`^T \^)ZUb a^abPR[obl a^b]X X bl1aogX gPa^R. TQ]WPa^[U]]l1e \U`W[l]e _^`^T [[o _`X Rl1a^ZXe ]PS`cWZPe abPTX}^ _`^S`UaaX`c1^iUS b̂ UgU]Xo aTP)ZU 
&+]PQ[b^TPUbao R ^a]^R]^\ WPbceP}^iPo _^[Wc]Uabl. [{^mb^\c R _^- R^W`PabP}^iUYa Z^`^ablb^.1 PZX\ ^Q_ g')]ob[4U _`^g]^abX \U`W[l1e WPa^[U]]lbe _^`^T RZ[PTlbRPUbao a\l1a[ W]PgU]XU _`^g]^abX' ̂ _`UTU_`PW^\' 

XWQl:b^g]^Y Da]^RP]XU 0TUd^`\PfXX' ]PW]PgU]Xo T[o [U]]^U _^ RU[XgX]U 0.2TUd^`\PS1X- TUd^`\Pfbbbb \2^]]^S^ Z`!{bU`Xo _`^g]^abX ?.?. 1o[^Rlb\ ?1\ _`X TPUbao Qlb[^ 3PbcePb^iUY _^[WcgUabX, QcTUb[70]. 
!PS`cWZP, ZS/a\2Rl{aZPWP]^ _`UT_^[^>ZU]XU' gb^ S`c]bP ]Pabc_PUb ]X)ZU X[X b^_ _`UTU[c `PW`c1_U]XU T[XbU[l]^Y`PR]^ 

STP' Z^STP ]PZ^_[U]XU _[PabXgUaZ^Y ]UZ^- _^[WcgUabX_, ̂  1(.D. 1^YbZ^RaZ^\c' TUd^`\PfXX PT^abXSPUb 
b^`^S^ _^ab^o]]^S^ _`UTU[P' _`URl11_U]XU Z^b^`^S^ RUTUbZ  Qlbbl ]P-aP\ mb^b_ ̀ UTU[ \U`W[l]e _^`^T ]\{^VUb WPa^[U]]l1e T[o `PW-

1PZ, _[PabXg]l1e `c1_U]X}^. S[X] W]PgU]XU T[o mb^Y _`UTU[l]^Y ^_`UTU[U] b^[lZ^ _UagP]lbe ^b[^e<U]XY.WPa^[U]]l{e TU}Z]^ T[o 
Z^[UQ[Ubao ̂ b 0.09 TUd^`\PfXX 0.1. [[^ ?.?. T^ 1o[^RP X @oT PRb^`^R Xa_^[lWc}^b _^]obXo _`UTU[P WPbcePb^iUYTP]]lb\ |4,54,387] 
\U`W[^Y ac_UaX _W]PgU]XU T[o _`UTU[l]^Y _^[WcgUabXQ W'̂ _`UTU[oU\^S R̂  b^gZU_ U`UaUgU]Xo TUd^`\PfXX f`'[62]' `U^[^SXgUaZ^Y

_ 0.16, _[^b]^Y \U`W[^Y T[o S[X]lb 0.06. _[PabX]'!'e ,'`^T Z`XR^Y a ^al}^ PQUfXaa, X _`UTU[P [X]UY]^Y _^[WcgUabXZ PZ _`^UZ-[[o 
W]PgU]XU _`UTU[l]^Y TUd^`\PfXX 1a[X bPZcb^ b^gZX, STU _`^Xae^TXb aZ^`^abUY cRU[XgXRPUbao. fXX TUd^`\X`^RP-cRU[XgU]XU 
_`UTU[l]c}^ Xa_^[lW^RPbl TUd^`\PfX}^ ^fU]ZX (`Xa. _`^g]^abX ]Xo' 6[ 82). |1`X mb^\ aP\P Z`XRPo ̂ Qlbg]^T[o `U^[^SXgUaZPo 
\U`W[l]e _^`^T, ?.?. 1o[^R X T`. W]PgU]XU 0.2, ab`^Xbao_ ^ aZ^`^abo\ _^[WcgUabX'_ ^mb^\c'̂ _-[62] `UZ^\U]TcUb cabP]^RXRb_UYao 
b.U. ^Q`PWfP _`X TUd^`\PfXb^ ^T]^^a]^\ a)ZPbXX 20|^,[[`ba bPZ^Y _^ WPa^[U]]l1eW]PgU]XU_ `^g]^abX TUd^`\PfXo\ T[o `UTU[oU\^U 

Ua[X X ]U TUd^`\PfXX, RXWcP[l]^S^ T^abXSPUbao ]P- \U`W[l!e _^`^T, ]Xe<U _`UTU[^R. [[`PRTP,Z`^\U _UaZ^R' ^Q^Xem bXe `PW`c1_U]Xo' 
a_[^1_]^abX, b^ ]Pab^[lZ^ `c1_U]Xo RU[XZX' TUd^`\PfXX gb^ ̂ Q_ mb^ mbX_ `UTU[l1 WPa^[U]]l|ea_`PRUT[XR^' Ua[X aciUabRc}^b T[o 

\^)Z]^ agXbPbl _^bU`oR|_X\ ]Uacic}^ `PWUf a_^a^Q]^abl' ]P-}.bXblb- \U`W[l1e _^`^T. 1^ \]^SXe a[cgPoe ^]X Rl1TU[o}^bao [X1_l _`X 
RPo WPbceP1^iXY eP`PZbU` {.|{. 1(^SP] ]PS`cW^ZTUd^`\X`^RP]Xo' _`UT[^- S`cWZPe,_ `URlb1hP}^iXe 2_3 \:[[{P, b.U. Q^[lb_U ^Qlbg]lbe 
)ZX[ agXbPbl ^a]^R]^Y eP`PZbU`XabXZ^Y ^fU]ZX R abPTX}^ _`^-^b a^^`c)ZU]XY.| [^ 1. !]c^_ _U`Ue^T T[o TP]]l1\ [418], cab^Y]XR^abX
a^^`cVU]XY _`UTU[ (_`UTU[ _^[WcgUabX T^_cabX\^Y _^[Wc]UabX), \U`W[l|e _`PRTP' _`XS`UaaX`c1^iUS^ bUgU]Xo WPa^[U]]l|e _^`^T' c 
^_`UTU[oU\lbY [XQ^ _^ _5 ab<^`^abX + _^[WcgUabX, ]PQ[b^TPUbao [cb6^[XQ^ ]XWZXe bU\_U`Pbc`Pe `PR]^\U`]^Y 'a, T^abPb^g]^ -'7 
{1^ ac\\P`]^Y Z^b^`Po TUd^`\PfXX, (gPiU) [XQ^ _`X a^- ^Z^[^W ]PgU]Xo T^_cabX\P T[o TP]]^S^ TUd^`\PfXoeTUd^`\PfXX207^, 
^`c)<U]Xo 17`X Xa_^[lW^RP]XX |222]. m b^Y eP`PZbU`XabXZX a[UTcUb X, _^25-30|^ X Rl11_U. |{`X mb^\ ̂ Q`PWUfW P\Ub]^X W\U]oUb d^`\c 

^T]P}(^' gb^ ̂ ]P WPRXaXb cgXbl1RPbl, ^b a^^`c)ZU]Xo. !U^Qe^TX\^ ]U ]P1_U\c \]U]X}^, _`^R^TXbl bPZXU mZa_U`X\U]bl1 fU[Ua^^Q`PW-
X\Ubl R RXTc' gb^' _^ \]U]X}^ \]^SXe Xaa[UT^RPbU[UY, _^bU`X \4UeP]XW\]^, bPZ ZPZ ^T]^^a]l1e Xa_l|bP]XY XW\U]ob^bao. ca[^RXo 
_`^g]^abX _^`^Tl1 R^ R`U\U]X ]P abPT!|'| WPbceP}^iUY _^[Wc]UabX ^a^QU]-\U`W[l1e WPa^[U]]l1e _^`^T ̂ Qca[^R[U] TUd^`\X`^RP]Xo 
]U _`^Xae^TXb' ?PZX\ ^Q`PW^\, Z`XbU`XY ]UWP-a^^b- Xe 9U\ Rl11hU bU\ Q^[lb_U TUd^`\PfX^]]lbY ]^abo\X ab`^U]Xo. WPa^[U]]^abl, 
RUbabRcUb _`^g]^abX. 11^mb^\c RP>Z]^ ca[^R]^Y a`PR]XRPbl _^[c- 1a[X _`UT_^[^>ZXbl' gb^ \U`WbhUY R^Tl| X b^[iU UU _`^a[^YZX. TU-
gU]]l1U bPZX\ ^Q`PW^\ RU[XgX]l1 _`^g]^abX a UU 3]PgU]Xo\X _^ _`UX\ciUab-\U`W[l1e WPa^[U]]l]e _^`^T ̂ Qca[^R[U]l{ d^`\PfXX 

_ Z`XbU`Xo\ bPZX\' T`cSX\ ZPZ XW\U]U]XU eP`PZbU`P _[U]-RU]]^ aZ^[leU]XU\ \X]U`P[l]l1e gPabXf X [lTP _0 >ZXTZX\ TUd^`\X`^-
RP]Xo X[X _^ Xa_lbbP]XY' STU TP]]l1\ T`cSXe ]PZ^_[U]XoQ^[UU ZP\ X _[PabXgUaZX\ bUgU]XU\ [lTP R _^`Pe' b^ R\Uab^ `PW`c1_U]XU 
^gURXT]^' ]P_`X\U`' aTRXS^Rl1\ Xa_lbbP]Xo\' X \XZ`^b`UiX]^^Q`PW^RP]Xo QcTUb _`^Xae^TXbl TUdUZb^R c_[^b-

1(.D. 1^YbZ^RaZX\ Qlb[^ RRUTU]^ _^]obXU b1`X Ro3Z^\[64] _`UTU[P ]U]XU X _^`Xab^abX,a Q[X)ZU]XU gPabXf T[X- c\U]l1_U]XU 
bU[l]^Y _^[WcgUabX' _`X ]P_`o)ZU]Xoe ]Xe<U Z^b^`^S^ \^>ZUb _`^- bUgU]XX )<XTZXe _`^a[^UZ X [lTP.
Xae^TXbl bU1{U]XU a _^ab^o]]^Y X[X aZ^`^ablb^, P R^ R`U\U]X |{`^fUaa eP`PZbU`XWcUbaoW PbceP}^iX\ c\U]lb_PS^iUYao TUd^`\X-
_`X Q^[lb_Xe ]P_`oe(U]Xoe abPTXo _U`Ue^TXbR X _^bU`X R_[^bl ^gU]l Q^[lb_Xe cabP]^RXR11{Poao T^ TUd^`\PfXY d^`\lb`^RP]XU\ 

218 219



[P6[hfP 11 _^ab`^Xbl Z`XRl|\' Ua[X Xe T[o cTPUbao cabP]^-`U^[^SXgUaZX\ 
@UWc[lbPblb ̂ _`UTU[U]Xo _`^g]^abX \U`W[l|e /{[XbU[l]^Y WPa^[U]]l1e _^`^,{ Z^STP1 ]`^Xa-1 RXRh]Xeao aZ^`^abUY TUd^`\X`^RP]Xo. ca[^RXoe, 

_`X ^T]^^a]^\ a)ZPbXX a Xa_^[lW^RP]XU_.{ Z`],bbU`XU}]_ ^bU`X`PW[X{{]l1e a _^abU_U]]l1\ S|`U-R[PSX X [lTP e^TXb'SUgU]XU) ZXTZXe _[U]^Z 
_`^g]^a'S'{

eP`PZbU`P ab`cZbc`l], XW\U]U]XU ^Q`PW^RP]XU\ TUd^`\X`^1]P-
X ]^-aRoWUY _^oR[U]XU\ ]Xo \^)ZUb Qlbbl aRoWP] â  _`^g]^abl, Q[[' \b1P[[bbbU[l]Po `PW`c|hU]XU\ 
b.U. a Sb^bU`UYU U\U`W[^Y _^`^Tl{' R^Y ab`cZbc`l1 [^`^TPX  \Uab^ `PW`c{_U]]^Y ^/^0''a | [1^ S_U`USXQcRW'1bXo 0^201^ _D[Wca1991f *,'-|1^ X _`UTU[l1 TU' _`^g]^abX. 1^STPb ^gZX _U`USXQ^R ',1, `U^[^SX-Z`XR^Y

]UaZ^Y Z`XR^b.!d^`\PfXX a @U-Rl!e a^bb^abPR[oblao T`cS^\. !_(^)_1_(U) T^[)Z]l{ T`cS TUd^`\X`^RP]Xo 
R]P_`X\U`' _`XRUTU]l1 Wc[lbPbl] bPZ^S^ a^_^abPR[U]Xo, 

_3.8(`. |1Ua^Z 1`Zc_ 0.05 0.70 0.80 1.35 ^_-W]PgU]Xo _`^g]^abX, bPQ[.31.1(PZ a[UTcUb XWm b^Yb PQ[X{1l1, _W.0bP-9eP) 0.05 0.86 0.67 0.90
_`X ^bTU[l]l1e ^Q`PW^\, _2.0 `Pae^)!(TU]Xoe`UTU[oU\l1U `PW[Xg]l]\ 0.05 0.61 0.49 0.70

[1^ ^_`UTU[U]]l]U R Q[XWZX\ U)ZTc a^Q^Y.3 ]P'bU]Xo, 0.1 ^.24 ^.20 `U^_0.35 fU[^\ 
0.2 0.09 gb^, _^-RXT1'1-0.10 !0 Rl]!1{U, 0. ]UaZ^]1lZ^ [^SXgUaZ^YZ `XR^Y'Z PZ _`PRX[^, 

_W.8 bU_eP`PZbU`P (`. XW\'1U]U]XX 6c_Ual 1`Zc_ \^\c, aRXTUbU[labRcUb ̂  _^abU_U]]^\ 0.09 1.0 0.95
*2.0bP-!eP) 0.09 0.55 0.60 gU]Xo _^T ]PS`cWZ^Y.

0.2 0.10 0. 10

0..5 0.06 0.06
_`^g]^abl,([XbU[l]Po _W.8?cS[X]^Z 0.5 0.35 0.W5

(^W. [b^`X]-?^) 0.5 0.1W a ]P_`oeU]Xo RU[X(]X]l1 -2'0 ){'\U]lbbbU]XU cRU[X-`PW`c1_P1^iUS^ 
_W.81.0 0.04 0.1 5 _`^fUaaP a]X)ZU-Uabl _`^oR[U]XU gU]XU\ R`U\U]X T^ ̀ PW`c1_U]Xo * 

c"'P,'.'"'''"Uao bUgU]XU ]U ]PQ[b^TPUbao' _U-\^>Z]^ _^[cgXbl _`^!|]^abX _`^g]^abX. S`PdXZ a]Xe<U]Xo ]Xo 
** 

_"`U,'" Z`XRl|e 1_(^) 1_(^) ^bacbabRcUb. ]P ^al PQa-- 1a[X a_`^UZbX`^RPbl _^[WcgUabX. Z`XRl!e `Uab`^YZ^Y 
b^'a 1(`XRl1e _^[WcgUabX' R`U\U]X W]PgU]Xo T^ fXaa `PW`c|_U]Xo 

a^^bRU'SabRc!^|fXe ^`TX]Pb W]PgU]Xo ^b[^o(XR _^ ̂ aX `PW`ch1P}^-
WPR}4aX\^ablZ`XRc}^, ̂ b^Q`P>ZP!^!1{c[^ ]P_`o)ZU]XY, _^[cgX\ ^Q`PWfP. 1fXe 1 Z^]fU \^)ZUb ]Pabc_Xbl ab`cZbc`]l{e aRoWUY X`PW`l1R 

R`Uh1U]U\ ]P_`o)1(U]XU\ \U)ZTc T^ gPabXf; ^T]PZ^' `PW`c11]U]Xo-mb^ _`^Xae^TXb b^[lZ^ TUWX]bUS`PfXo _`X ^!{U]l `PW`c1_P}^1fX\ 
'1 _`^g]^ab1{.(Q^[UU Z`XRc}^ Q^[lb_Xe bPZ ]PWl{RPU\c}^ W0407^) _`X T[XbU[l]^Y _^[]^Y Sb^bU`U TUd^`\PfXoe d^`-

Z^b^-_`^g]^abX' _0]obXU 11`UTU[P \lb. ]P b^' gb^ ?ciUabRcUb T[XbU[l]^Y{ _`X 3Pa^[U]]l1e \U`W[l|e _^`^TTUd^`\X`^RP]XX 
Z^b^`^S^ _`URl1111U]Xo ]P_`o)ZU]X0, TU-_`^Xae^TXb a^^bRUbabRcUb ab`cZbc`]l1e aRoWUY, 0D P a[UT^RPbU[l]^, _^abU- `l{Y `PW`l!R 

]U _`^Xa-X eP`PZbU`, X\UUb WPbceP1^iXY _U]]Po _^bU`o aRoW]^abX X _`^g]^abX `PW`c1_U]XU ^Q`PWf^Ra  d^`\PfXo cRU[XgU]XU\
R^3TU!]ab-R`U\U]X ]PQ[nTPU\^\ _`X [}^Q^\ _`PZbXgUaZX e^TXb ^QjU\P, !. !|c^_ 3Za_U`X\U]bl1 _`^R^_TP]]l1U cZPWl|RP}^b [413]. 

_^[Wc-*5 R^W]XZPUb]U WPbceP}^iPo _`URl11_U]XX RXo ]PS`cWZX, P _`X U}^ _`X bU\_U`Pbc`Pe + ]^ a WPa^[U]XU\ _^`^R^-TX[Xal "a, -1 
c ]UZ^b^-R`U\U]X Z gUabl' _`XR^To11{Poa  bU(1U]XU\ S^ _^`^T (``1). W0_ `^\X[[U 1 `PW`c1_U]X}^. Q^[lb_X]abRU ̂ _l{b^RT^ `PabR^`P 

_^[WcgUabl']UWPbceP1^]1\Po [lTP' ]P_`X\U` \PbU`XP[^R' ^QjU\P ^Q`PWb1^R RaZ^`U_ ^a[U c cRU[XgU]XU `l1e dXZaX`^RP[^al c)ZU 
]P_`o)ZU]1'1oe,_`X [Z]Ql]e R^W]XZPUb _`XR^ToiPo Z ]P!bP[P Xa_l1bP]XY (a\. 76). Y^e<]^ agXbPbl, gb^ bUgU]XU\a `PW`c_!U]Xb^, `Xa. 

^b ]c[o.R`U\U]X ^b[X(|]l|e ]Pabc_PUb _^bU`o _`^g]^abX' 11^mb^-cRU`U]]^ ca[^R]Po 
]P^[Z)TP-R _^[WcgUabX a]X>ZU]Xo _`^!1]^abX \c DPZb \l1 agXbP[X R^W\^>Z]l{\ ]PW]PgXbl `UWc[lbPbU UU ̂ fU]ZX T[o TUd^`\PfX-

_^aRoh1U]^S1`^Q'1U_'!U 1'1 mb^Y \PbU`XP[^R' 1_X`^Z^S Ẑ ̀ cSP ^]]l1Y (20?^ Ubao Z`XbU`XY c TUd^`\PfXX).
RXTl]]UZ0b^`l1U DT]PZ^' !1aa[UT^RP]XY. Q^[lb_^U Z^[XgUabR^ 0_`UTU[U]XU \^\U]bP _^bU`X _`^g]^abX R^W\^e] X̂  ]P ^a-
:]Pa^-]1{\ ^b]^aobao aXe _^`' Z XWc!]U]l{ ]^RP]XX S`c]b^R ]UT^abPb^g]^ ]UZ^b^`l1e T^ _`XW]PZ^R. ![PZ, XW^e`^]]l1U Z`XRl]UT`cSXe 

XWPa^[U]]kU [lTXabl|U X ^T]^R`U\U]]^ [U]]l1U \U`W[lbU S`c]bl[, R [^SP`Xd\XgUaZXe Z^^`TX]PbPe 1_^-1_Y, TUd^`\X`^RP]Xo T[o
X _^b^\c \P[^gXa[U]]^-RRXTc Xe b`cT^U\]<^abX WPa^.]1U]]l1e 0_lbblb \U`W[l]e _^`^T \^Scb X\Ubl _U`U[^\l1, Z^b^`l1U T`cSXU. 

gb^P]P[XWc' abPbXabX({Ua1(^\c ]U _^TTP}^bao aRoWP]l1 abX' ZPZ _`PRX[^' a XW\U]U]XU\ eP`PZbU`P _^`^Tl1.TUd^`\X`cU\^abX 
]UT^abPbZ^\ aU`lUW]l1\ Xe }{P ]hh RWS[oT, |1`UTU[ a]Xe(PUb c)(U3PbceP1^iUY fU]]^abl. _^[Wc.199bX\ ^>ZUb Qlbbl ^_`UTU[U] _^X 
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7'PQ[hfP 12 1+

|[P`P\Ub`lb ZX]UbXgUaZ^'} bU^`XX _`^g]^ab!,! c`PR]U]b{o \U`W[l!e S`c]b^RT[o 1,2

10(b`cZbc`] l:Y _P`P\!Ub` b, c
!2ZZP[ ' a\'/\^[l' ZS 8

\
6|U_b_U`Pbc`P 7, '?
4

2
|1Ua^Z a`UT]UWU`]Xab.lbY 25.1 ] 8.4 0.199 0.|38 0.1 1W 0
|]Ua^Z_ lb[URPblbY 26.2 19.2 0.W11 ^.192 0510150.153
0c_Ual 25'^ 19.0 0.368 0.208 0. | 60 !PS`cWZP, ZS/a\2
?c_Ual _lb[URP'b.Po 26.2 \9.2 0.411 0.2^W0 . ]51

0cS[X]^Z 25.9 19.0 0.716 0.W69 ̂ .274 @Xa.8 3. 3PRXaX\^abl [^SP`Xd\P R`U\U]X ^b ]PS`c3ZX bb`X`PW`c1!U]Xo [[bb]P 29.2 21.4 0.586 0.122 0.354 _2"?T[o bU\_U`Pbc`U \U`W[^Y 3Pa^[U]]^Y (__^R ac_UaX 9\P[) _`X `PW-21.8 16.0 0.191 ^'126 0. 102'S1UT [Xg]^Y 3Pa^[U]]^ab!b
_ ] 0.507^; 2 0.20|^: 1 0.|0^/^- - 

oR[oUbao b^' gb^ WP] UaZ^[lZ^ Xaa[UT^RP]X,1 _`PZbX_TUaobX[UbXY 
gUaZX _ ]U ]]`^R^TX[^al _^-]Pab^oiU\c ]UaZ^[l-T[XbU[lb{l{e T^ 

* ZXe [Ub mZa_U`b.1\U]b^R( T[XbU[l]^abl 3-4 \UaofP a({XbPUbao
^({U]l Q^[lb_^Y' aRl11_U mb^S^ a`^ZP XWRUab]l1 UTX]Xg]lbU ^_l1bl]).

15!{U RlbWlbRPUb a^\]U]Xo b^' gb^ _`X`^TP 1!`^g]^abX },1U`W[l|e TXa_
_U`a]l1e _^`^T ̂ abPUbao ̂ T]X\ XW ]PXQ^[UU a[^e]lbe R^_`^a^RR 10

!c [lTP\U`W[^b^RUTU]XX. )['`^RU]l a^a[Pblao' ]P_`X\U`, !^abPb^]]^ ]P ^.dPZb D
Q^[lbSbUYb _`^!!]^abX \U`W[^Y _^`^Tl1 R a`PR]U]XX a _`^g]^abl}^ D* Z^\_^]U]b^R [lTP X S`c]bP, |[^mb^\c Rl1Wl1RPb^bTXa_U`a]^S^ 
bPZ^Y X]bU`Ua _^_l1bZX Xa_^[lW^RP]Xo a^R`U\U]]l1e 0 _`UTabPR[U- 0.1 0.2 0.5
]XY ^ _`^g]^abX \PbU`XP[^R _`X\U]XbU[l]^ Z \U`W[l1\ 3Pa^[U]]^abl.. 7,S`c]bP\'
]P_`X\U`, ZX]UbXb]UaZ^Y bU^`XX_ `^g]^abX' ?.?. 1o[^R ]P ^a]^-

@ha. 84. 3PRbbaX_f^abl m]U`S11XP ZbXRPfX1.1 WPa^[U]}{^a'SX^b RP]X1{ `PW`c1]]U}1Xo ]UZ^b^`^Y P]P[^SXX \U>ZTc b<`XR^Y _^bU]fXP[l]^Y m]U`SXX
_2 (_-^R ]\,{U`W[^Ya c_UaX 9\P[) _`X bU\_U`Pbc`U T[o '?aRoWX\ UVTc S`c]b^Rl1\X gPabXfP\1b X Z`XR^Y _^bU]fXP[l]^Y

m]U`S{{X aRoWX\ U>ZTc \^[UZc[P\X RWPX\^TUb:1abRXo ]P-`Paa\^b`U[ 
abX{{ 1(PZ bU`\^PZbXRX`^RP]]^S^ _`^fUaaP. DT]PZ^, mb^\.{ _`X ]^Y \U`U X ^_`UTU[o}^b_ `^g]^abl' ZPZ XWRUab] X̂ W ca- ZX]UbX(]U-
[^R]l]\ ^ZPWl{]]PUbao _^]obXU _U`X^TP bU_[^Rlbe Z^[UQP]XY' aZ^Y bU^`XX, ab`cZbc`]l1Y _P`P\Ub` X _^ bgXa[U]]^ dXWX!{UaZ^_
m}1U`SXX PZbXRPfXX. 1{`^_bU b^S^, R \{U`3[^\ S`c]bU, RU`^ob]^, ̂ __ \,{c a\lba[c ^Q^W]P.1PUb ̂QjU\, R Z^b^`^\ ]P_`o)ZU]Xo.TUYa1,Rc1^b 

XS`P}^b ]U a^QabRU]]^ Z^]bPZblb `UTU[o}^1fc}^ \U)ZTc gPabX-`^[l \UbP[[^R X a_[PR^R ̂ ] Rl1h1U' gU\ ^QjU]\,1 (Ua[:,b Pb^;!|P !'[o `Paa\P-
{{P\X' :'| aRoWX R^ [lTc X gPabXf a^ [lT^\. b`XRPUbao \^[l RU|fUabRP)' gb^ ̂ Qjoa]oUbao [XQ^ cRU[XgU]XU\0Q`PbX\ao Z \PbU`XP[c. !P 33 X &4 X RdPZbX]UaZ^\c `Xa. ^QjU\P, [XQ^ Z^]|{U]b`Pf1{UY ]P[b`o>ZU]1,1,{.d[cb<bcPfX^]]^S^ 'SP6[' 32 _`UTabPR[U]l1 !1PabX1b]^_^ ̂ T]^^a]^\c TP]]l1U ae<PbX1^, !{b^ \U`W[l1e S`c]b^R ^ZPWl1RPUbao, mb^ _`URl1h1U]XU a^abPR-,[[o 

1]-bP`XZ^R^]\{c h]bP_{_c X Xa_l]bP]Xo\. ?b`cZbc`]lbY T`cSX\ _P`P- ]1oUb _^`oTZP' W_4 1U`]U\ao Z Z`XR^[X]UY]^abX [X]XY 1_(S) ^.- \Ub` \U`W[l1e S`c]b^R ̂ ZPWl1RPUbao T[o a1,1[l]^ c WPRXaoiX\ ^b |[`UTabPR[oUbao' gb^ ]U ab^[lZ^ R ̂ a^Q^\ \UeP-TU[^ dXWX]UaZ^\ bU\_U`Pbc`lb. DbbWXgUaZbbY a\lba[ mb^S^ WPZ[}^gPUbao'`UWc[lbPbP ]XW\U ab`cZbc`]^-]Ucab^YgXRl1e \{PbU`XP[^R, aZ^[l-`PW`c1_U]Xo 
RU`^ob]^' R ab`cZbc`]l1e XW\U]U]Xoe R \U`W[l1e _^`^TPe, aRoWP]- .bb^ Z^ R Z^]fU]b`PfX{,1 abU_U]X ]P_`o)ZU]XY, ]P `PW[Xg]^Y cZP_]l1e a Rl1]\{U`WP]XU\ _[U]^Z ]UWP\U`W1_UY R^Tlb ]P Z^]bPZbPe \X- Wl|RP[X X PRb^`l1 ZX]UbXgUaZ^Yb U^`XX. 1 aP\^\ \U`W[l]UTU[U' ]U`P[l]l{e gPabXf X [Ufo]lbe Z`XabP[[^R, b<^b^`l{U R W]PgXbU[l_ S`c]bl1 R _`^fUaaU Xa_l1bl|RP}^b W]PgX_T[XbU[l]^S^ `PW`c1_U]Xo 
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[PQ[hfP 11 |1`^_]^abl WPa^[U]]l!e \U`W[l|e
3]U`SXo PZbXRPfXX !9 \U!W[^Y ac_UaX _`X \^`aZXe [[o WPa^[U]]^aboe ^aPTZ^R a^abPRP`PW[Xg]lbe `PW[Xg]^S^ 

3Pa^[U]]^abl, |{`^]]^abl RRXTc _`UX\ciUabRU]]^S^ Xa_^[l3^RP]Xo 3]U`SXo PZ'S11RPfXX TUd^`-
| 7^ !6, ZZP[/eb^[l \PfX^]]^S^ Z`XbU`Xo aRoWP]P a ''1, `PW`c1hU]Xo TUd^`\X`cU\^abl}^

\U`W[l1e WPa^[U]]l1e _^`^T. 3PZ^]^\U`]^abX Xe TUd^`\X`^RP]Xo0 2-5.0 ^.2 1-5.2 X R[Xo]XU ^a]^R]l1e R ^a]^R]^\ Rlb1_U.dPZb^`^R 0.1 `Paa\^b`U]l] 16.9 0.5 14. |

3TUal ^Qac>ZTP}^bao ̂ a^QU]]^abX \UeP]XgUaZ^Y WP_cab^Y]XR^abX 
a^[U]]l1e _^`^T' Z^b^`l1U X\U}^b ̂ b]^1_U]XU ]U_^a`UTabRU]]^ Z
`PW`c|1]U]X{^.bU[l]l!U ^gURXT]^' _`XR^ToiXU TUd^`\PfXX, Z _U`U`Pa_`UTU[U- ? _^]Xe<U]XU\ bU\_U`Pbc`l1 _`^g]^abl \U`W[l!eT[XbU[l]Po ]Xn ]P_`oe(U]XY.X Ua[X[`X Q^[lbhXe ]P_`o)ZU]Xoe ^|4, a^^bRUb- WPa^[U]]l1e _^`^T (`Xa. 85). 3]U`SXo PZb'|RPfX11 !0,cRU[XgXRPUbao abRU]]^' \P[^\ R`U\U]X / _`^Xae^TXb W]PgXbU[l]Po b(^]fU]b`P- ^_`UTU[U]]Po R a^^bRUbabRXX a ZX]UbXgUaZ^Y bU^`XXc`PR]U]XU\ ]P_`oo<U]XY, b^ _`X fXo bUgU]XX abU_U]l Z^]b{U]b`P_T[XbU[l]^\ _`^g]^abX' X ab`cZbc`]lbY hP`P\Ub` R^W`PabPUb. 1^W`PabP]XUc ^gURXT]^' fXX' RaU Q^[l1_UU gXa[^ aRoWUYR ^a_`X-c\U]l1hPUbao, m]U`SXX PZbXRPfXX _`X _^]X)ZU]XX bU\_U`Pbc`l]' _^-RXTX\^\c,]X\P1^b ]PS`cWZc. ?[UTcUb _`X]X\Pbl _U`U\U]]l1\ ab`cZbc`]l]Y ^Qca[^R[U]^ XW\U]U]XU\ m]U`SUbXgUaZ^SêP ̀ PZbU`P ab`cZ1.c`-_P`P\Ub` X a aZPWP]]^S^, c' a_`o!c{[U]XU Z`X-cgUb^\ T^_cabX\^ ]l1e aRoWUYZ, ̂ b^`l1U ̂ _`UTU[o}^b _`^g]^abl \U`W[^Y _^`^Tl1. aRl1e X ^_`UTU[U]XU a`UT]US^W ]P11U]Xo !P S`PdXZPe RXT]0' gb^c. _^]XVU]XU\ bU\_U`Pbc`l1 b^[iX]P ]UWP\U`Wb.b]Xec\U]l1_PUbao W]PgU]XU R^W\^)Z]l|Y ]PZ[^]P, \^)ZUb \U]oblaoj cgXbl|RPo cS^[ _`^a[^UZ R[PSX X ab`cZbc`]l1e aRoWUY\ UVTccRU[XgXRPUbao ̀ ^[l R ]UaZ^[lZ^ {P`PZbU` _U`U`Pa_`UTU[U]Xo ]P_`o)<U]XY R`PW. \X]U`P[l]l1\X gPabXfP\X X [lT^\' Z^b^`l1U ̂ QUa_UgXRP}^b \U`W[l1e _^`^TPe ca-a1(PWl]RPUbao _`U>ZfU RaUS R̂  gXa[U]]^\ W]P(bU-

b^Y(|XR^abl \U`W[^Y _^`^Tl1 Z ]UT^abPb^({]^b ^[l-`PW`c1hU]X}^. ]XX m]U`SXX P|(bXRPfXX !'. 1(Pb< ^b\UgP[^al, \U`W[l!ec)<U T[o Z^ _^`^RlbY [UT' ]P_`o'(U]Xo _U`U`Pa_`UTU[o}^bao ]P`PW`c1_Xbl S`c]b^R ̂ ]P ^ZPWl|RPUbao RU[XgX]^Y ̂ b 20 29 ZZP[/\^[l _`Xf^ -? Q^[UU _`^g]l|U ab`cZbc`]l1U aRoWX\ UeTc gPabXfP\X' m]U`SUbX!{U-_ 7 [1b^ 0 bPZ )ZU, ZPZ X b^`dP X [lTP' R^-_U`Rl1e, = T[o cZPWl1- aZ^Ua ^ab^o]XUZ ^b^`l|e WPRXaXb̂ b bU\_U`Pbc`l1.RPUb ]P ^TX]PZ^Rc}^ _`X`^Tc aRoWUYP'  R^-Rb^`l]e' _^WR^[oUb agX-
?b`cZbc`]lbY _P`P\Ub` a WPa^[U]]^-bPbl' gb^ b cRU[XgXRPUbao `^ab^\ R \U`W[l1e WPa^[U]]l1e S`c]bPe X\U]]^`PW`c1_P}^bao abX. bPZ, R (`. WPa^[U]]^\ _UaZU 1`ZcbP-.{eP) _`X bU\_U`Pbc`U[UTo]l1U aRoWX.

_2 a WPa^[U]]^abX 'a ^b 0.05 0.2^/^ ab`cZbc`]lbYcRU[XgU]XU\ T^ mb<a_U`X\U]bP[l]l!U Z`XRl1U [UYabRXbU[l]^' T[o `PW[Xg]^Y
WPa^[U]]^abX( `Xa. 33) ^ZPWlbRP}^bao _`XQ[XWXbU[l]^ _P`P[[U[l-

?b`cZbc`]lbY _P`P\Ub`,]l]\X' 0_`UTU[U]14o RU[XgX]l{ m]U`SXXP ZbXRPfXX b1^ZPWP[X, gb^ ZZP[ e a\27\^[leZS
^]P WP\Ub]^W PRXaXb ̂b WPa^[U]]^abX( bPQ[.33). !P R4 RXT]^,`Xa. 0.5:gb^ _`X WPa^[U]]^abX 0.5|^ X Q^[UU m]U`SXo PZbX-cRU[XgU]XX \^ R
RPfXX _`XQ[hZPUbao Z RU[XgX]U \2 ZZP[/\^[l, b.U. Z m]U`S]{4X 8fPZ- 0.4
bXRPfXX [lTP. [.D. ?RX]bXfZ^Y 16] aRXTUbU[labRc1^b TP]]l1U ^[3 

^_1UiU 0.3Q^[UU ]XWZXe W]PgU]Xoe m]U`SXX PZbXRPfXX \U`W[l1e WP-T[o *^
a^[U]]l1e (4-6 _^`^T 6!ZZP[|\^[l)' Z^b^`Po a]XVPUbao a WP-`^ab^\ !a Y) 0.2a^[U]]^abX. 6]URXT]^' gb^ W]PgXbU[l]^U a^TU`)<P]XU e(XTZ^S0

DR WPa^[U]]l1e \U`W[l1e S`c]bPe `PabR^`P b^[iX]ccRU[XgXRPUb e1 0.1
]UWP\U`W1]]US^ a[^o R^Tl]' \X]U`P[l]l{U gPabXfl1 X`PWTU[o}^iUS^ !{
Z`XabP[[l1 [lTP. a[UT^RPbU[l]^' 0 0Xe b`U]XU, afU_[U-c\U]l1_PUbao _1 _2 _W]XU X R3PX\^TUYabRXU ^]X ^ZPWlbRP}^bao R Q^[l1[UY \U`U XW^[X_- ?U\_U`Pbc`P, '?^b |{^mb^\c _`^g]^abl `^RP]]l1\X T`cS R T`cSP. ^a]^R]^\ ]P!bX-

]PUb ^_`UT U[oblao [UTo]l1\X RZ[}^gU]Xo\X, @Xa. ^Q`PWcb^iX\X 85. 1[Xo]XU bU\_U`Pbc`l1 >1(Uab- ]P _`^g]^abl _`X ^T]^^a]^\T[XbU[l]cb^ 
ZXY ZP`ZPa R _^`Pe ao<Pb'111 (1) \U`W[^Y _^`^Tl|. X ab`cZbc`]lbY _P`P\Ub` (2) \U`W[^S â P[UeP`TaZ^S â cS[X]-

ZP _`X |5'1 =0.2|^
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D

^ ?b`cZbc`]lbY _P`P\Ub`,0
e ZZP[ e a\2/\^[leZS
D - 0.3
^

0.295d ^Z
D 0.29: !
] ]R!.! 0.285^
^

0.28!^. 0;
0.2 0.4 0.6 0.8 \.4 ^'275

: DT]^^a]^U a)ZPbXU3Pa^[U]]^abl, |^ 0.2'7
^ 111P`XZ^RlbY bhbP\_ ?c_Ual ?cS[X]^Z

d @Xa. 87. 1[Xo]XU S`P]c[^\Ub`XgUaZ^S^ a^abPRP\ U`W[l1e _^`^T ]P ,][X_^ bU[l]c!^ _`^g]^abl _`X ^T]^^a]^\ a)ZP'1'XX (1) X ab`cZbc`]lbY _P`P\Ub`>6
e _2 (2) [`X |''1 0.2?^ f [ "a= !,

!!D0

]XU D _`^g]^abX R ac\\U \^)ZUb Qlbbl ^Qjoa]U]^ cRU[XgU]XU\!{

^QjU\]^Y [lTXab^abX X P`\X`cb^iX\ R[Xo]XU\ [lTP. ?P\^ R[X_3.: -!.-- .. o]XU R[P)<]^abX ([lTXab^abbb) ] WPa^[U]]l1e \U`W[l!e R_^`^T f[o ^
mb^Ya RoWX Qlb[^ Qlb Qlbbl ^T]^W]Pg]l{\. ZPZ XWRUab]^'^ T^[)Z]^ 
Xaa[UT^RP]Xo\X R._. 111cb_U`X]^Y X Qlb[^ [W83] f`cSXe cabP]^R_00 ^.2 ^'4 0.6 0.8 [U]^' gb^ _`X R[P)Z]^abX \U`W[l1e _^`^T _`^({]^ablcRU[XgU]XX 

| (-)T]^^a]^U 1[P><]^abl' ]P ^T]^^a]^U T.U. a)ZPbXU ae<PbXU a]PgP[P R^W`PabPUb _^[]^S^ R^T^]Pal1-T^ 
^ 1[1P`XZ^Rl[Y h1bP\_ P WPbU\_ ^abU_U]]^ a]X)ZPUbao _`^g]^abX gXab^S^iU]Xo' T^ 

[lTP' Z^STP S[PR]c}^ R a^_`^bXR[U]XX R]U1_]UY ]PS`cWZU`^[l @Xa' 86. 3PRXaX\^abl ]P \U`W[lbY `PagUb]^S T̂ PR_U]Xo S`c]b (!) T[o XS`Pb^b aRoWb\R ^ [lTc. _^ \U`U acSTX]Z^R [UYabRXbU[l]^' _-^RP cRU[XgU]Xo9\P[ ^b WPa^[U]]^abb.b (RRU`ec) Y R[Pe<]^|bX (R]XWc)^a R[Pe<]^abX R WPa^[U]]^\ acS[X]ZU Rl!gXa[U]]Po m]U`SXoP ZbX-_`X /-W 
RPfXX a]X)ZPUbao !( RU[XgX]U m]U`SXXP ZbXRPfXX`PW`c1_U]Xo 
[lTP' ?PZe<U WPZ^]^\U`]^a ]X>ZP[Pal Ql1 X _`^g]^abl, Ua[X Ql1

ab`cZbc`]lbY _P`P\Ub` eP`PZbU`XWc}^iXY ab`c__P`P\Ub` j cab^Y.bXR^abl . a .ZS. 0.11 bcRU[XgX[ao 0.23 ZZP[ a\2/\^[l T^ ab`cZ- (R Zbc`l1 _^`^Tl1 ^Q`Pb]^Y WPRXaXh[^abX)' ̂ abPRP[ao 6le _^ab^-bc`]lbY _P`P\Ub` eP`PZbU`XWcUb R[Xo]XU XW\U]U]Xo ]PS`cWZX ]P o]]l{\. 0T]PZ^, a R[P)Z]^abX a^^.].]^{]bU]XUXW\U]U]XU `^ab^\ c\U]l1_PUbao R`U\U]X Z^b^`^U `PW`chU]Xo, a caX[XRPUbao `^ab^\ c. ]UWP\U`W1hUY R^Tlb X [lTP, S`c]b !P[^e<U]XU DQ^QiU]]lbU c_`^g]oUbao. dPZ-_^ TP]]l1U ]P \U`W[l]U `Pa!bUb]^\c TPR[U]X}^ !!0`^- b^`^Ra ]Xe<U]Xo m]U`SXX PZbXRPfXX !' X _P`P\Ub`P ^Qjoa]o-T b R WPRXaX\^abX Tl] ^b WPa^[U]]^abX _`XRUTU]l] ]P 86.`Ya. }^b mZab`U\P[l]c}^ WPRXaX\^abl _`^g]^abX WPa^[U]]^S \̂ U`W-1 \U`W[l;e _^`^TPe S`P]c[^\Ub`XgUaZ^S^ `PW[Xg]^S^ a^abPRP [^S^ acS[X]ZP ^b R[P)Z]^abX: _`^g]^abl ]P ^T]^^a]^Ua )ZPbXUXW\U]U]XU _`^g]^abX ̂ Qca[^R[U]^ R ̂ a]^R]^\ R[Xo]XU\ [UTo]l1e a]PgP[P P WPbU\ R^W`PabPUb, _`XgU\ \X]X\P[l]PoRZ[]^gU]XY' c\U]l1_PUbao' 1 _Ua^Z-ac_Ual*acS[X]^Z `oTc _`^g]^abl R fU[^\ _`^g]^abl eP`PZbU`]P _^[]^S^ R^T^]Pal11_U]Xo. 1PZb[\ ^Q-T[o R^W`PabPUb _`X bU\_U`Pbc`U 7 '?  X WPa^[U]]^abX = 0'27^-2 mZa_U`X\U]bP[l]Po WPRXaX\^abl_ `^g]^abX WPa^[U]]l{e(`Xa. `PW^\' 37). 1PnZU R ]P_`PR[U]XX R^W`Pa-cRU[XgU]Xo TXa_U`a]^abX _^`^T ̂ b R[P)Z]^abX ̂ Q`Pb]P 1.|1. 1[cb_U`X]^YbPUb X cabP]^R[U]]^Y m]U`SXo PZbXRPfXX `PW`cb_U]Xo,0'. ]UWPa^[U]]l1e \U`W[l1e _^`^T. Xaa[UT^RP]Xo T[o mb^S R̂ ̂ 11-[[o 3bX \U`W[l|U b1^`^Tl{ X\Ub^b R[P)Z]^abl, _0`Xa-`PW[Xg]c}^ Qlb[X ^Q^QiU]lb \PbU`XP[l] _^ _`^g]^abX ]P ^T]^^a]^U`^aP b^abl' Sb^RU`e]^abl cTU[l]c}^ \X]U`P[l]l]e gPabXf' P R^W`PabP-
ae<PbXU }1 _^ mZR],1RP[U]b]^\c afU_[U]X1^ ]P S`c]bPe ]P-TP]]l]U 
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[PQ[hfP 14
6.3. a^_@^bXR[R]X1 aTRXSc1[Xo]XU a^abPRP a^[UY ]P a^_`^bXR[U]XU ̂ T]^^a]^\c a)ZPbX|^ WPa^[U]]^Y _^ _^R1@e]^abX a\1@30]Xoac_UaX (_^a. 1^RP]U]Z^R^) _`X bU\_U`Pbc`U *3 0 "a X= 

WPa^[U]]^abX 1''1 0.27^= |1^RU`e]^abl a\U`WP]Xo \U`W[^Y _^`^Tl] a \PbU`XP[^\ dc]-
_`UTabPR[oUb TP\U]bP a^Q^Y S`P]Xfc ?^aSPR bRU`T^Y (\P-_^`^R^S^ ?b`cZbc`]lbY `PWTU[P dPWlb 

bU`XP[P X bRU`Tl1e ([lTP `PabR^`P Z^mddXfXU]b dc]TP\U]bP) T`cSXe X *"'"`''"""'*dPW c,
. ]PabXf), VXTZ^Y ZZP[ . (]UWP\U`W_[UY a\2/ \^[l R^Tlb) X ZS dPWlb SPW^^Q`P."'Y 6^.",(]UWP_^[]U]]l]e R[PS^Y \P?] _^`). |1[^iPTl a\U`WP]Xo 1.0 5.' _^mb^\c21.6 0.45 ,,\PbU`XP[ \P?] \^e(]^ _`UTabPRXbl ZPZ ac\\c _ 6.0 _[^iPTX [UT''20.5 `PWTU[P 0.45\P?1 5', _[^iP0X "\PbU`X|[_\X]U`P|l]Po 17.8 `PWfU[P ]PabXfP';5", ,''i'-0.21\P?1 6.0 _ 17.8 "\PbU`XP[ TX ]U3P\U`W1hPo R^TP,'5", 0.25 X _[^iPTY' aR^Q^T-\P25d _`PWTU[P 6.0 16.2 ]^Y ^b RWPX\^TUYabRXo 0.24 RRXTc R^3\^)Z]^S^ ]P[XgXo _cab^b 5';

5.' =5.+5\+5""+5,.

3Za_U`X\U]bP[l]^ !.0. X [lbb^RXg X UabUabRU]]^S^ [367] `c1[U]]^S^ T`cSXU cabP]^RX[X'a[^)ZU]Xo. D_`UTU[o[^al W]P(1U]XU gb^ R^T^]Pal1iU]]l]e T[o S`c]b^R gU\ Z`c_]UU gPabXflb S`c]bP,
bU\ _`^g]^abl a]PgP[P (^b Rl|1_U S[X] Z _UaZP\), P WPbU\] Xe<U (^b: e: #"# ;';;;;?"** :*: :;:;:'!{:.!!!:;P,; _UaZ^R Z SP[Ug]XZP\)' !{PXQ^[l1_c}^ Xa_lbbP]XY' _`^!1]^abl a\U`WP]Xo X\U}^b1 _`^g]^abl fU[^\ a]Xe(PUbao _`X cRU[X!{U]XX WPa^- a`UT]UWU`]Xabl]U _UaZX, Z^b^`l1e ̂ ]P [U]]^abX 3P\Ub]^ Rl11hU' gU\ X c [lTP.R[P)Z]^abX. @1PXQ^[lhXU c W]PgU]Y' @] .*'Tobao R W^- ?X[lb a\U`WP]Xo X\U}^b \PZaX\c\ R WPRXaX\^abX ]U ]PX\U]lb_UY ^b R[Pe<]^abX'R[^Z]^abX (Q[XWZ^Y Z ]X>Z]U\c _`UTU[c _[P_ ]PXQ^[UU RU[XZX ^]X _`X _^[]^\ R^T^]Pal1i U]XX abXg]^abX 361) X WP-X ]XeU |331, _^[]^S^ R^T^]Pal]iU]Xo). m'', *,*}|,""''', \Ub]^ R^W`PabP}^b _`X _^]hZU]XX bU\_U`Pbc`l1' 1_U-c_[^b]U]]l{U S`c]bl1, cRU[XgU]XX Xe Q^[lb[Po _`^g]^abl ^Qca[^R[".'^ ,'`''- ]^`\P[l]^S^ `^e^RPb^abX' ]l1\ TPR[U]Xo, afU_[U]XU\ aRPX'c\U]l_]U]XX TXP\Ub`P \X]U`P[l]^S^ aZU[UbP' [lT^fU\U]bPfX^]]l1- _`X WPa^[U]]^a1'X S`c]bP' c\U]l1_U]XX XW\U]U]XX \X aRoWo\X aRPX,\X]U`P[l]l]e d^`\lb gPabXf. ?PZXU a\^`P>ZXRP]Xo |7 b.T. \4]^SXU ca[^RXY Xaa[UT^RPbU[Y Rl{a^Z^U W]PgU]XU aQ.T. '''`'T"! Tc^-m]U`SXX "}".' PZbXRPfXX "o 1. `PW`c1hU]X :{.0' |[U`Ub`ceX], ; TP>ZU 0.}{' )(XSc[laZXY, 0'R. W]PgXbU[l]Po ?PT^RaZXY,WPa^[U]]^abl 1^-R, ]U _`^g]^abl c\U]l1_PUb ?.\{. 1Xe^\X`^R, TP]]l1e ?'?. 8o[^R) _`XTPRP[X Q^[lb_^U 3]PgU]XU _^`^T. ^Q`P-

Wcb^iUYao R W^]U Z^]bPZbP S`c]bP a _^RU`e]^ablb^ ]P dc]TP\U]bP!P]]l:U 36 _^ZPWl;RPb^b `Xa. bPZ)ZU' gb^ \Ub^T 1_P`XZ^R^S^ [UTo]^Y _[U]ZU. 1.1. @PWc\^Rl1\ X 1.0. ?PRU[lURlb\_[310] 1_bP\_P XWc-Q6[lb_XU TPUb RU[XgX]l1 _`^g]^abX WPa^[U]]l]e S`c]b^R, gP[ao \S]^RU]]lbY aTRXS _^ _^RU`e]^abX a\U`WP]Xo S`c]b^R gU\ ^T]^^a]^U a)ZPbXU. `PW_|{^a[UT]UU ̂ Qab^obU[labR^ ̂Qca[^R[U]^, [Xg]^S^ ZPbX^]]^S^ a^abPRP. }}4\X Qlb[^ gb^ RU`^ob]^, a _^]X_R cabP]^R[U]^, b^\ gXa[U \Pab_bPQ]lb\ mddUZb^'' Z`'*",!1Y, bU\_U`Pbc`l1 Z`XabP[[^R' c,"_ a[PSP}^iXe bl1RPo' `PW\U` _`XZ^]-gb^ _`^g]^abl R '<U]XU\ fU[^\ [`X ^T]^^a]^\ bPZb]lbY a)ZP- a[^Y, ZPZ _`PRX[^, @PW\U`l[ *`"a}''[^"bXX _^ '_`"TU',""ao c\U]l1]]PUbao. TUd^`\PfXo\' UU RU[XgX]P \^)ZUb Qlbbl a]Xe<U]P _^ [lTP mb^Y _`XZ^]bPZb]lbe a[^UR' ad^`\X`^RPR1_Xeao XW_ ^`^Rl1e _`XgX]U. `Pa_
bR^`^R' a^TU`)ZPiXe ZPbX^]l1' (WP \U]l1_U XaZ[b^]U]XU\ \^]b\^-[1aa[UT^RP] Xo R [Xo]'|o a^abPRP a^[UY ]P a^_`^bXR[U] XU ̂ T]^^a- gU\ Z`XabP[[^R `X[[^]XbP)' _`Ua]^S^ `PW\U`lb [lTP. }3.9. 1U[[X]^\c a)<PbX}^ WPa^[U]]^Y ac_UaX *3 _`X 7 X |'", = '?  0-.1d. ,'*.- _^T]U`ZXRP[' = [60] gb^ ]PXQ^[UU RP>Z]l1\ !{b^ oR[oUbao WP[X' WPa^-RU[XgX]P dPZb^`^\ m]U`SXX PZbXRPfXX `PW`c1b]U]Xo [U]]^abl R S`c]bP. !P_`X\U`, c\U]l1_PUbao R _l][URPblbe \^`aZXe acS[X]ZPe },{P?1> [P?1, `oTc > cRU-\9-;, > \^`aZPo \P'5D* [Xg9][U 0P6[.34). a^TU`)ZP]Xo a^[UY R S`c]bU 0.57^ _`X bU\_U`Pbc`UT^ "Y", 

-^ 4.5 _`XR^TXb 'a Z @"" _^!bbX R (a c\U]l1_U]X}^ ^.m1 T*P `^.' f^
0.14 Y|{P). 11`X TP[l]UY:hU_T WPa^[U]]^abX 1'0^/^c"U'",U'"' T^ 8.' Qlb[P R b`X \U]l1_U _U`R^]PgP[l]^Y`PWP 9^U{ggX]P 
(0.03 \{S|P), P _`X |,.! |.5|^ a\U`WP]XU S`c]bP = a dc]TP\U]b^_,1
_`PZbXgUaZX ̂ bacbabRcUb.

]0' {bb\U]Z^R 0.!.



1(aU`XY Xa_l1-1 ZP.bUa'SRU_ `X\U`P TRce !(`Paa\^b`X\ `UWc[lbP'Sl! 
bP]XY ]P _`^g]^abl a\U`WP]\bo a _UaZ^\ _`X WPa^[U]bbX0 .05|^ ^]X- ^^Dm*2 _3.3 bU\_U`Pbc`U X acS[X]ZP _`X X [,,, 0.95^/^. !Ua\^b- ^"? "( = 

D
!!b^ ]P b^, RaU {_Uabl bbUaZP S^b^RX[Xal ^TX]PZ^R^, ^Q`PWf^R TU_`o ^ ^

!45Xe _`^Xae^TX[^ _^-`PW]^\c. [1U`RlbY X Rb^`^Ŷ Q-d^`\X`^RP]XU ^^' 9^! f]'.\]PS`c)ZU]Xo _`X ]P-]P ]UbRU`b^Ya bc_U]X `PWfl] `PW`c11]X[Xal *.^
:a- 1]P Rb^`^Ya bc_U]X ]PS`c>ZU]XoS`cWZU0 .16 \{[1P. [[`X mb^\ .)} ^ [_^9

h' (0.03 \4[{P) mbX̂ Q`PWfl{ X\U[X a`UT]}^}^ aZ^`^abl TUd^`\X`^RP- 10 ^
5 6 _. ^-]Xo 1_3 10 \\/\X] ]P b`Ue ]10a.,1UT]Xe ^bagUbPe,b .U. ^]^TUd^`\P- ! ^.-) j^.'! ̂  |.f. ^! 1 !^(0.12 ]{XX \4|{P) ]P\X]U WPbceP[X' 1`Ublo abc_U]l Rl{TU`>ZXRP[Pal ^ _^ ! ^ !P |^ 0,}R bUgU]XU _`XQ[XWXbU[l]^ 140 g, a1(^`^abX TUd^`\X`^RP]Xo ]0

10X a^abPR[o- ] 46]U P ^abPRP[Xal _^ab^o]]l!\X c\U]l1_P[Xal' 
. \\|1`X 0.16 Y[{P ^QP ̂ Q- aTRXSP, [X 1-3 10W\ \/\X]. _`X[^)ZU]XX ]PS`cWZX [Ud^`\PfXo 

a aZ^`^ablb^ Qlbab`^ `PWfP `PW`c1hX[!1al cRU[X]XRPb^iUYao - | | ?c_Ual ?cSTX]^Z |{Ua^Z\ 4' X _^ab^o]-\^TU[X aRPY a^`RP[Xal. 0Q`PWbTlb W' 5 Q ̀ b\U[X ^ 
]l{U `\ Rlba^ZXU aZ^`^abX TUd^`\X`^RP]XoT^abPb^g]^ (b,') @S:a.8 8. 3PRXaX\^abl _`^R]^ab'X a\U`WP]Xo a QUb^b-b^__T[XbU[l]^Y (3_10 _`X ]PS`cWZU \_P. \4lb Xe Rl1TU`)ZP-10_5 \\/\X]) ^n+ c;ZU 

(}") ^b aTRXSP _^ _^RU`e]^abX a\U`WP]Xo TUd^`\PfXX T[o `PW[X!{]l]e\4|{P. 1 bU-[X R bUgU]XU acb^ZX  ]PS`cWZc 0.08 T^ TRce cRU[XgX[X }{U`W[l]e _^`^T
_`^Xae^TX[^ gU]XU acb^Z RaUe gUbl1`Ue ̂ Q`PWf^R _ * cRU[1,1gU]XUc / acS[X]^Z; 2 ac_Ual; 3 _Ua^Z- 

a`l1R^\ \^TU[X aRPX.aZ^`^abX WPZ^]gXR1_UUao TUd^`\X`^RP]Xo, 
a^abPR[oUb1 a`UT]U\ W]PgU]XU _`^g]^abX aTRXSP T[XbU[l]^Y 

0.80.05 @1|1P.
^.b! ^b 3PRXaX\^abl _`^]]^abX a\U`WP]Xo TUd^`\P-T[XbU[l]^Y 
^'6(`Xa. Z`XRl1e{P`PZbU` aTRXSP a[P6Po 88 X 39). fXX `U^[^SXgUa1(Xe ! 

]X\^b_U]- 0.5Xa_lbbP]XY !.1. Q^[lb_Xe \^TU[UY aRPY, _^ T[o TP]]l1\ * 
^

(`Xa. mZa_U`X\U]-^QlbgU] bPZXe Z^ X 0.!. .1`ZX]P 90), f 0.4T[o [337] \6
RX-X a^^bRUbabRcUb b^R R [PQ^`Pb^`]l1e TP]]l1\ T`cSXe ] 0.3ca[^RXoe 2-U_

_^aZ^[lZc _`^R^TX-Xa_l1bP]XY. 3bX Xa[l|bP17Xo T^R c]XZP[l]l1' 0.28 T_^ab^o]]^Y bU\_U-]P \^TU[oe aRPY [Xal T[X]^Y2\[`X ca[^RXX 0.1; 
f

`Pbc`l1. 0
^b bU\_U`Pbc`l1 X WPa^[U]]^abX3PRXaX\^abl aX[ a\U`WP]Xo 400350 0 50 100 150 200 250 300 

]P S`P]XfU !".' ^_`UTU[oUbao^gURXT]P. !{`^]]^abl aTRXSP `PWTU[P 1`U\o, ]

a^^b]^1hU]XU\ 5,, 5.,,RWPX\^TUYabRXU\ X \Ue<\^[UZc[o`]l1\ dPW 
@Xa. _`X aTRXSUS !^ _^RU`e]^abX a\U`WP]|{o89. 1(`XRPo TUd^`\X`^RP]Xo RWPX\^TUYabRXU\U )ZTc \PbU`XP[^\ 5,,, X 5,. 0]URXT]^, gb^ dc]TP-

\U`WT^S^ acS[X]ZPa QUb^]^\ Sb`X abc_U]({Pb^\ ]PS`c>ZU]XX \^`aZ^S^ X WP_^[]U]]l1\X R^WTce^\_ cab^bP\X\U]bP X ]UWP\U`Wb_UYR ^T^Y 
_`[ |W^b 0,57^,1| 0,46' [ _`X ]PS`cWZPe= '( = = `PW]l1e -3 aTRXSP' gU\ RWPX\^TUY_\U]l[|{U ]P eP`PZbU`XabXZPe aZPWl1RPUbao _ _ * _ * _ _ 7 0'1'19, 8 0. 1 W6] 0.011' 2 0.0W4,3 0,05 1, 4 0.068, 5 0.085, Q 0.1^2' - 6S`c]bP 5",. abRXU ]P _[^iPTX Z^]bPZbP a^ [lT^\ 5,, X ]PabXfP\X :b9_0.153Y|1P

_[^h{PTlX _^Rlb1_U]XU\ bU\_U`P',Sc`l1 WPa^[U]]^abX cRU[XgU]XU\ 
X X aX[l1 a\U`WP]Xo.5, 5" c\U]l1_PUbao, c\U]l|_P1^bao 

]PQ[b^TPb^iUUao R mZa_U`X\U]bPe 0Qjoa]X\^ ^b ?[^e<]UU WPRXaX\^abl aX[ a\U`WP]Xo ^Qb,oa]Xbl TXa_U`a]^-c\U]l1_U]XU
^b QUb^]PaX[ a\U`WP]Xo _`X XW\U]U]XX \PbU`XP[P _`^g]^abl a\U`WP]XoabX S`c]bP' R gPab]^abX b^' gb^ ]PXQ^[lb_c}^ dc]TP\U]bP 

1_U`^e^RPb^-]1`^Xae^TXb XW-WP a ba\, gb^Z \UbP[[c' Z^b^`^U X\U}^b _UaZX. 1U`^ob]^, mb â RoWP]^ a`UT]UWU`]Xabl]U c\U]l1_U]Xo 
a'|[\U]l1_Xe S`c]bP R a^TU`eP]XU] U-abX ^QjU\^R bPZXU ab^`^]l1, X\U}^b ]UQ^[lb[^U _UaZX, a ^T]^Y d^`\X`^RP]\|\1 cgPabXo 

'1 a\U`WP]Xo. R a`PR]U]XX a WP\U`Wb_UYR ̂ Tlb X _^b^\c W]PgXbU[l]l1U TXa_[350] 
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!PS`cWZP'Z S/a\2 @Xa. 91. 3PRXaX\^abl _`^]]^abX ]P aTRXS _^ _^RU`e]^abXT[XbU[l]^Y 
(b,,') a\U`WP]Xo (@,') (1) ^b 3Pa^[U]]^abf acS[X]ZP bb ac_UaX _`X@Xa. {2) 90. @U^[^SXgUaZXU T[o Z`XRl{U _`X aTRXSU _^ _^RU`e]^abXa \U`WP]Xo

*3 bU\_U`Pbc`U '?\^TU[UY (/ aRPY 2000 \\) R [PQ^`Pb^`]l1e = ca[^RXoe
,/__Ua^Z;2_acS[X]^Z

(_^]bX Q^[lbh^U ]P _^`oT^Z) a]hb<U]XU _`^g]^abX. _UaZP _`X,[[o _U`a]l1\X S`c]bP\X RU[XgX]l1 5, X ? 5,. ab^`^]lb' Z`c_]lbUT`cS^Y bU\_U`Pbc`U X WPa^[U]]^abX _`^g]^abl"( 0'05?^ T[XbU[l]Po [bPabXfl! -2 _UaZX' S`PRXY]XZX X\U}^b Q^[lb_US^ Z^b^`l]U`PW\U`P, a\U`WP]Xo a^abPR[oUb 60 Z|1P. |[`X WPa^[U]Xo f^cRU[XgU]XX ]U RWPX\^TUYabRcS^b a _^RU`e]^ablb^ ]U_^a`UTabRU]-dc]TP\U]bP 0'17?^ _`^g]^abl a^abPR[oUb\ U]UU Z|{P. S[PR-10 Yaa[UT^RP[Xal ]^' P b^[lZ^ _ gU`UW[ UT X ]Xe \^)Z]^ _`X]obl 5* 0. |1`PRTP'T[o 
]lb\ ^Q`PW^\[ lT^]Pal1iU]]l|U S`c]bl], ^T]PZ^, ac_UaXTPe<U T[o _`X mb^\ 5'. 3TUal, RU`^ob]^,_ `^oR[oUbao b^b )ZUcRU[XgXRPUbao 
a ac\\P`]^Y R[Pe<]^ablb^ 0.35 a^TU`)ZP]XU ]UWP\U`Wb_UYR ̂ Tlb a^_mddUZb, gb^ X _`X 1_U`^e^RPb^abX _^RU`e]^abX' 1U-cRU[X!{U]XX _3 abPR[oUb _`X ^Z^[^ _`X WPa^[U]]^abX X b^[lZ^0.12 0.5|^ '?  _`^a[^X R^Z`cS SP[UZ X Z`c_]lbe _UagP]lbe gPabXf ]Pab^[l-To]l]U 
^Z^[^0 .04 R ]UWPa^[U]]lbe ^Q`PWfPe.] PZX\ ^Q`PW^\,R  R^T^]P-Z^ RU[XZX' gb^ _`^fUaal1 aTRXSP _`^Xae^Tob _^ [lTc' ]UfU[XZ^\ 

(0.12)albiU]]^Y ac_UaX R mbXe b`Ubl RaUS^̂ QjU\P R^Tl] ca[^RXoe WPeRPbl1RPo S`c]b^Rl1U gPabXfl]. 3b^ Q[XW^ablb^ RU-T^ZPWl1RPUbao 
a^abPR[oUb] UWP\U`W1_PoR ^TP X b^[lZ^ b`UbX [UT. D]URXT-TRU - [XgX]l1 _`^g]^abX a\U`WP]Xo Z`c_]l{e _UaZ^R' S`PRXY]XZ^R X
]^' mb^ _`XR^TXbl X _`XR^TXbZ  W]PgXbU[l]^\c a]XVU]X}^T^[)Z]^ [lTP|367]. 1 a`UT]Xe _UaZPe gPabXfl! R aTRXSPeX XW-WPcgPabRc}^b _`^b{]^abX.1  Q^[lb_U. |1^ ]Pb_X\ acS[X]ZU UiU TP]]l1\,`PW[XgXo aR^Xe R^R[UZP}^b R _`^fUaa Q6[lb_XU`PW\U`^R TUd^`\X`^RP]Xo R WPa^[U]]^\ |',! 17^ a|S[X]ZU _`X a^TU`>ZXbaô Z^[^'a T^ = -3 ^QjU\lb S`c]bP, gUh1 R a[c(bPU gXab^S^ [UTo]^S^ _`^a[^o. 1PZX\ _ [ 0.20 ]UWP\U`W1_UYR ̂ Tlb, P ^QiPo US R̂ [P)<]^abl @' = =^Q`PW^\, R a`UT]U\ _UaZU _`^Xae^TXb P`\X`^RP]XU [lTP \X]U-

0.40_0'45, b.U' [UT a^abPR[oUbb ^[lZ^ ^Z^[^ _^[^RX]l{ RaUS^= gPabXfP\X, X aTRXS^R^Y_ ̀ ^]]^abX.`P[l]lb\X cRU[XgU]XU ^QjU\P R^Tl].1[Xo]XU bU\_U`Pbc`l{ _`^oR[oUbao RaUe \U`W[l1e _^`^T.f[o 1 S`c]bPe S`P]c[^\Ub`XgUaZ^S â ^abPRP TUd^`-`PW[Xg]^S^ !P_`X\U`, _Ua^Z XW 1^RP]U]Z^RaZ^S [̂1 (\4 _`X WPa^[U]-`PY^]P 
a`l1RU 1 10 \\, aZ^`^abl \PfXo _`X XW\U]oUbao ̂ b P -? T^ TUd^`\P-]^abX 0.\7?^ X bU\_U`Pbc`U X\UUb _`^g]^ablT[XbU[l]c}^ -2 ^b 10{ 10_3 \\/\X]. 1^[UU Rl1a^ZXU Z^]Ug]l1U fXX T^ TUd^`\P-- a\U`WP]Xo \U]UU ]0 Z|{P, P _`X Q[XWZ^Y (0.\5|^) WPa^[U]]^abX X

eP`PZbU`]l1 _UaZ^RX  gXab^S [̂ lTP' 1^[UU ]XWZXU fXX T[o T[o_6 - bU\_U`Pbc`U 1 10 Z[{P. 0]P[^SXg]l1U '?  WPRXaX\^abX̂ b bU\_- acS[X]Z^R._U`Pbc`l! ac_UaX X acS[X]ZP _`XRUTU]l1 ]P`Xa.92.T[o 
1lbbhU S`c]b^Rgb^ ]UWPa^[U]]lbe \U`3[l]e T[o c_^\X]P[^al, 1[Xo]XU WPa^[U]]^abX \PZaX\P[l]^Y R abU_U]X _`^oR[o1^bao

Qlb[P \PZaX\P[l]Po _`^g]^abl a\U`WP]Xo a`UT-T[o _ cabP]^R[U]P _`X bU\_U`Pbc`U 3 !P _`XRUTU]l] 91 WPRXaX\^abX 'a. `Xa. T[X- ]UWU`]Xabl1e _Ua{<^R. S`c]b^R .!1\P[P eP`PZbU`]lb Q[XWZXU![o bU[l]^Y _`^g]^abX a\U`WP]Xo ̂ b WPa^[U]]^abX ac_UaX X acS_T[o W]PgU]Xo _`^g]^abX a^-_^ S`P]c[^\Ub`XgUaZ^\c T[o `PW[X{{]l{e [X]ZP. |1`X ]XWZXe Q^[UU X Q^[UU Rl1a^ZXe bU\_U`Pbc`Pe a^^bRUb-
abPRc S`c]b^R. ?cS[X]ZX ^ZPWl|RPb^baQo ̂ [UU _`^g]l]\X, gU\ ac-abRc}^iXU Z`XRl]U abP]^Robao _^[^SX\X. 0Q`PiPUb ]P aUQo R]X_
_UaX' P ac_UaX _`^g]UU' gU\ _UaZX. !{P_`X\U`, _`X bU\_U`Pbc-- \P]XU b^, gb^ R X]bU`RP[U WPa^[U]]^abX 1-1 0. .07^ [|^11ae^[Xb
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_Ua^Z _`X ^ bb X\UUb _`^!{]^abl 0.|5?^ $ 0.22 a\U`-'a a QUb^]^\= = _`X bU\_U`Pbc`U "a 0.35 `U X R[P)<]^ablb^ -6 ablb^ 0.497^ -3 "^! _ WP]Xo 1 10 Z|1P' P ac_Ual [`X ^,f!= 0.397^ X'|| 0.27 125 Z|{P. gb^ RaU!P_^\]X\, 90 Z[{P' = Z][P, a \UbP[[^\ `ZU 39 P - a^abPR[oUb 
?cS[X]^Z ? |,'! 0.56|^ X 0.37 a\U`WP]Xo X|| X\UUb _`^g]^abl 1_UabX' ]U \U]UU = = _^Rb^`oU\^abl}^ ]P\X a Rl{_^[]o[Xal ^_l1bl1 
220 Z[|P' ?PZX\ XW-^Q`PW^\, ]P\X WPZ^]^\U`]^abl acS[X]ZPa\U`WP]Xo |{`^]]^abl RU[XgX]l|. cabP]^R[U]]Po a`PR]XRP}^bao a`UT]XU 
\U]U]Xo _`^g]^abX a\U`WP]Xo ^b S`P]c[^\Ub`XgUaZ^S^ a^abPRP a QUb^]^\a^abPR[oUb 71^ _`X bU\_U`Pbc`U a WPa^[U]]^ablb^ -2"a 
_^`^Tlb ̂ Q`Pb]Po XWRUab]^Y0. ]P Rlb_^[]oUbao X _`X Q^[UUR l1a^- ac_UaX a WPa^-a\U`WP]Xo 34 Z|{P. |{`^'b]^abl Z|{P, P a \UbP[[^\ 9 
ZXe bU\{_U`Pbc`Pe: ac_Ual _`X bU\_U`Pbc`U 3 WPa^[U]]^abX'a, a \UbP[[^\ ^ZPWl1RPUbao_`X bU\_U`Pbc`U 0.50|^ 'a - [U]]^ablb^ -6 
1'.1 (125 0'497^ X R[P)Z]^abX || 0.35 X\UUb _`^g]^abl Z|1P).0.39 = = T[XbU[l]c}^ (160 a WPa^[U]]^abl1^ Z[{P), gU\ ac_UaX Rl]11{U c 
a\U`WP]Xo 39 Z[[P, P _`^g]^abl acS[X]ZP _`X b^Y >ZU bU\_U`Pbc`U DU`QU]ZaUaRPY R Xa_l1bP]Xo ]Pbc`]l1U R 50-e S^TPe |[`^RUTU]]lbU 
X WPa^[U]]^abX_ `X R[P>Z]^abX || 130 Z||P. DQjoa]U-0.4 _`^RUTU]]l1U^T]PZ^, = (0[oab<P, X\U[X Q[XWZXU `PR]P ah0) `UWc[lbPbl]' 
]XU \^o<]^ _`UT[^>ZXbl a[UTc}^iUU. _UaZP ̂ QjU\]Po R[Pe- ^a^QU]]^ Xaa[UT^RP]Xo, ![o _^` \]^S0gXa[U]]l1U a bUe `PQ^bP

(bb^ ]^abl @"^ agUb Q^[UUa^abPR[oUb 0.35, 1.934 S/a\W. 3P a^TU`VP]Xo _^ZPWP[X, = = X 1.1. [U`PaX\^RP @ 0.?. [127], [^Zc]PURP [80] 
(1,,b a^[UY 0.|57^) Z^[XgUabR ]̂ UWP\U`W1_UYR ^Tlb S|`X bU\_U`P-= S[PTZPo_^RU`e]^abl\PbU`XP[P_`XR^TXbZa]X)ZU]X}^_`^g]^abX

bc`U R _UaZU a^abPR[oUb_ ^ _`XQ[XeU]]^Y ^fU]ZU ^Z^[^ oR[o-'?  gb^ ]P1_ \l1 ]U agXbPU\, -6 1\UabU a bU\ a\U`WP]Xo. `UWc[lbPb 
0.03 _^ RUac. ?PZX\ ^Q`PW^\,R  _UaZU ̂ QjU\]^U a^TU`)<P]XUR ^Tl1 [UTo-W]PgU]XU _`XTPUb Q^[lSh^U 0.1' ?PT^RaZXY Ubao a[c]PY]lb\. 
R RXTU [lTP UTRP [X _`URl|1_PUb 0.31. DQjU\]Po R[P>Z]^abl ac_UaX \PbU-S`c]bP a ]P Z^]bPZbU Z^b^`lbU ̂ Q`PWcS^bao ]l1\ _`^a[^o\, 
0'^ 0.39, 1.35 S/a\W, P a^TU`)<P]XU ]UWP\U`Wb_UYR ^Tlb R ]UY a^ ab^`^-_`^\U`WP]}1X = = ^b\UgP[, gb^ _`X @ 0] dc]TP\U]bP. `XP[^\ _6 _`X _^ ]P1_X\ mZa_U`X\U]bP[l]l1\ ^Z^[^0 .06 _`^g_'? , (\UbP[[P) ^Q`PWcUbaô a^QU]]^ TP]]l1\, ]l1 \PbU`XP[P dc]TP\U]bP 
_^ RUac. a _{XS`P-aRoWP]^ _[U]ZX [b^Q^Y[ UTo]^Y ]Po DQ`PW^RP]XU _[U]ZP. 

1PZX\ ^Q`PW^\̂' QjU\]^U R RXTU [lTP R ac- a gPa-a^TU`>ZP]XU R^Tl1 R^Tl1 X Z`XabP[[XWPS1XUY Rl|TU[U]Xo Z \Uabc UU R[PSX fXUY 
[UaX 0.32. 1 acS[X]ZU a R[P>Z]^ablb^ \| X a WPa^[U]]^abl}^ oR[oUbao0'31 \{UbP[[ = a^[UY R _^`^RlbY _U`Ue^T^\ bXg]l1\ `PabR^`. 

(` 1,,b 0.567' 1.19 S/a\W; a^TU`)ZP]XU ]UWP\U`Wb_UYR ^Tlb a^abP- 1^[UU RU`^ob]^'gU\ QUb^]. = = \PbU`XP[^\, bU_[^_`^R^T]l1\ Q^[UU ,? R[oUb _`X ^Z^[ 0̂ .03 _^ RUac' ?[UT^RPbU[l]^, ^QjU\]^U a^- Z^]bPZb]^Y_P`P[[U[l]P R mb^\ a[cgPU _`^\U`WP]Xo gb^ S`P]XfP -6 
R S`c]-R^Tl1 R RXTU [lTP R 0'40. [{lTP acS[X]ZU ^ZP- \U`W[l]\ acS[X]ZU a WPa^[U]]l]\ TU`>ZP]XU \UbP[[P !P Z^]bPZbU _^RU`e]^abX. - 

_[U]ZX aWl|RPUbaoQ ^[lb_U _^ ̂ QjU\c, gU\ R ac_UaX X _UaZU' _^mb^\c _`^]]^Y [UTo]^Y ^Q`PW^RP]XU mb^\R ^W\^>b<]^ cTU[l- b^\ _`X 
]Po [UTo]l1e Z^]bPZ- mZa_U`X-^b]UaU]]Po Z UTX]XfU _^RU`e]^abX_ [^iPTl a gb^ a^S[PacUbao a^[UY' TP]]l1\X \P[l]\ a^TU`)ZP]XU\ 
b^RS `c]bP X \PbU`XP[P R acS[X]ZU ]PXQ^[lS_Po. |[`^- _`^a[^o ̂ Qjoa]o-[UTo]^S^ ^Q`PW^RP]Xo 0a^QU]]^abo\X dc]TP\U]bP \U]b^R. 

]XWZ^Y,oR[oUbao R[Xo]XU [lTP R a`PR]U]XX a WPa^[U]]l]\X a Q^[UU mZa_U`X\U]b^R c_`^g]o}^iUU S^bao,_ ^-RXTX\^\c' `UWc[lbPbl1 
^Q-\X]U`P[l]l]\X PS`USPbP\X. _`^\^`P>ZXRP]Xo bU\_U`Pbc`^Y ^_l1b^R R Q^[lhbX]abRU gU\ 

S`c]bP ]P ]U1PZ ><U \^V]^ ^Qjoa]Xbl X R[\4o]XU R[P)Z]^abX a ]P Z^]bPZbU (-20 _`^a[^Y .]]UTo]^Y dc]TP\U]b^\ "a). `PWf^R _ _`^g]^abl ac\\P`]^Y R[P>Z]^abX ̂ ba\U`WP]Xo. |{`X _`^\^`P>ZXRP]XUmZa_U`X\U]bPe R mbXe ^Q`PW^RPblao cRU[X]U]XX ca_URPUb 
[`X _`^-17^ bU\_U-\| 0.47 0.75 R acS[X]ZU a WPa^[U]]^abl1^ ̂ Z^[^ Qlbab`^S^ 1 = T^ gU\ ^Ql{g]^. Qlbab`UU' _`^Xae^TXb `UWc[lbPbU 

40 ^Qlbg-_`^g]^abl ^b gU\ _`X a\U`WP]Xo ]X>ZU' 'a T^ ^ZPWl1RPUbao a\U`WP]Xo cRU[XgXRPUbao _`^g]^abl `Pbc`U \U`WP]Xo -3 
70 Z|{P. {4W\U]U]XU R[P)Z]^abX ̂ b 0.35 0.45 X 0.64 R acS[X]ZUT^ T^ _^TS^b^RZX̂ Q`PWf^R.]^\ a_^a^QU 

]P-a @,.! [`XR^TXb Z _`^g]^abX ]^`\P[l]^X WPa^[U]]^abl}^ 0.2|^ a\U`WP]Xo = R[Xo]XX ]P _`^g]^abl cRU[XgU]Xb^ ^ [P]]lbU 
!U^Q- ac[Ua|4^b 100 Z|{P X 210 Z|1P' a^^bRUbabRU]]^. a\U`WP]Xo 50 a\U`WP]Xo _`^g]^abl T^ T^ !P_`X\U`, S`cWZX] U^T]^W]Pg]lb. 

]P-*3 e^TX\^ X\Ubl R RXTc' _`X WPa^[U]]^abX ]^`\P[l]^Y gb^ ^TX]PZ^R^Y QUW Z|{P 39 a^abPR[oUb X [ cRU[XgU- | [`X 0.57^ '?  = = 
",,, gb^]XU R[Pe(]^abX a^_`^R^)ZTPUbaao] X)ZU]XU\ a^[U]^abX[ lTP' _`X WPa^[U]]^abX0T]PZ^, Z|[P ]PS`cWZ^Y. X 130 a S`cWZX 

_ Z|[P QUW100 oR[oUbao R^W`PabP]Xo_ ̀ ^g]^abX. WPZ^]^\U`]^abl T^_^[]XbU[l]l]\ ]PQ[b^TPUbao ̂ Q`Pb]Po dPZb^`^\ 6,"b 0.2?' = 
X]-@UWc[lbPbl1 R[Xo]Xo \PbU`XP[P ]P _`UTabPR[oUb Xaa[UT^RP]XY a ]UY. 1U`^ob]^' Z|1P X 60 ]PS`cWZX dc]TP\U]bP ]^`\P[l]^Y 

]U Rl]-_`^g]^abl a\U`WP]Xo WPa^[U]]l1e S`c]b^R _^TbRU`)<TP}^b bU`Ua]P1_P_^_l1bZP_^Rl11_U]Xo_`^g]^abXa\U`WP]Xoa_^\^-
_^-R^Tl1 Xaa[UT^RPbU[UY |{`^]]^abl a\U`WP]Xo a \UbP[- \l{ Xa_^[lW^RP[X 1 mZa_U`X\U]bPe T`cSXe [368]. _^[X\U`^R. ilS^ T^QPR^Z 

a ]U [^\ R ]UaZ^[lZXe ]P1]]Xe mZa_U`X\U]bPe ̂ ZPWP[Pal Rl]1_U' gU\ (_Ra)' _`PZbXgUaZX Z^b^`lbY TP[ a_X`b `UWc[l-[XRX]X[^RlbY 
^Q]P-]^Rl{U QUb^]^\. 1 gPab]^abX' _`^g]^abl ac_UaX a.WPa^[U]]^- _^[cgU]lb a\U`3P]Xo 1.[. 9URU`URl1\ R`U\o bPb^R.1  _^a[UT]UU 
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_^ \]U]XS^\U`W[l|e _^`^f, X \Ub^/{XZP mddUb{bXR]^S^ \Ue<Tc ]X\X. S[X]Xabl{e TU)ZXRP}^iXU TP]]l1U TUYabRXo ,[,[o `P3`PQ^bP]P 
_`U]UQ__`X\U]U]Xo _Ra. \^>Z]^ X]eU]U`]lbe 1o[^RP' R[Xo]XU\ ?.?. fU[UY T[o 9 

[{U`a_UZbXR]^ W]PgU]XU a[UTc_R^W\^e<] _̂ `X\U]U]XU _^ab^o]]^S m̂ [UZb`X_ _UagP]l1e \U`W[l|e _^`^T T[XbU[l]^U 9 [[o `U]l. 
]PS`c-gUaZ^S b̂ ̂ ZP' XW\U]U]Xo ]^`\P[l]l]e mZa_U`X\U]b^Ra  _^ab^o]]l1\ 1^ RaU\ Ub TXP_PW^]U cgXbl]RPo `UWc[lbPbl{ cgXbl{RPbl. 

_^`^T ]U-\U`W]1l{e m[UZb`XgUaZX\b ^Z^\. |1`X _`^_caZP]XX _^ab^o]]^S^ aTRXSc m[UZb`XgU- W^ZW PRXaX\^abl ̂ b ]Xe a^_`^bXR[U]Xo 
aZ^S^ Z RU[XgX]U mZRXRP-b^ZP R \U`W[l1e WPa^[U]]l1e S`c]bPe _`^Xae^- \U`W[l1e _^`^T Q[XWZ^ [X]UY]P. ?fU_[U]XU TXa_U`a]l1e 

RTPR[XRP]1'1o 1hP`X-X]bU]aXR]^U _U`U`Pa_`UTU[U]XUR [PSX X \Ub^T^\ a^[UY, Z^b^`^Ua [U_ ^_`UTU[oU\^Y [U]b]^S^ afU_[U]Xo, TXb 
Xa_^[lW^RPbl' XW\U]oo ab`^U]XU Z^]bPZb]^Y W^]l{ a^ aRPUY. {_bP\_P.Z^R^S^ TcUb 

_Ua-11{X`^Z^U_ `X\U]U]XU \U`W[^S Ŵ Pa^[U]]^S^ ]P 0`ZbXgUaZ^\ _^QU`U;ZlU\ UbP[[XgU- _`^g]^abX ]P aTRXS ?1aa[UT^RP]Xo 
0.23-0-26aRPY (`. a R[P>Z]^abl+^ aZXe \^)ZUb a_^a^QabR^RPbRl ]UT`U]X}^ mb^S \̂U b^TP. 1`ZcbP-9eP) ZP _^[c^ab`^RP{ \P[ 

ZS/ac: _`X ]UQ^[lb_^Y]PS`cWZU0 .5 _`^R^TX[Xal _`X ]^`\P[l]^Y 
_ ^b 0.171W\U]U]XU WPa^[U]]^abX _`^T^[e<XbU[l]^abX 2-2.5 g. T^ 

6.4. a^_@^bXR[1|{{11a TRX[c @a[XX Q^[UU R b`X 0.47^ RUTUbZ  XW\U]U]X}^ _`^g]^abX `PWP. T^ 
_`X10 ZS/a\:, _`^g]^abl b@ [`X @''' 0.11^ TRce\X]cb]Po `PR]P = ?^_`^bXR[U]XU }{U`W[l1e _^`^T aTRXSc oR[oUbao ]PXQ^[UU bU\Rl{1_U WPa^[U]]^abl, @,'| 3 ZS/a\:. 9U\ 0.51^ ̂ ]P _PTPUb T^ = 

RP>Z]^Y eP`PZbU`XabXZ^Y_ ̀ ^g]^abX: Ua[|1`PWRXbXÙ PW`ch1U]Xo' _`^'b_]P Z`XR^Y Z`cb^Y _U`USXQ] PQ[b^TPUbao Q^[UU T[XbU[l]^Y 
^]^ _`^Xae^TXb'̂ _`UTU[oUbaoR  ̂ a]^R]^\ R^W]XZ]^RU]XU\ \XZ- ]P-Qlbab`UU _`U^T^[URPUbao ]^abX' WPa^[U]]^abX ? cRU[X]U]XU\ 

aZ^[l>ZU]Xo _^ \XZ`^b`UiX]P\, b.U. \XZ`^aTRXS^R`^_[^aZ^abUY gPabXf _`^Xae^TXbP aZ^[l)<U]XU gP[l]^U afU_[U]XU, TP[l]UYb_UU 
|1`^g]^abl ]P aTRXS \U`W[l1e _^`^T WPRXaXb̂ b Xe bU\_U`P-[367]. ]P aTRXS 11_`^g]^abl _`^a[^YZP\ R[PSX. ?^_^abPRXR _^ >ZXTZX\ 

bc`l1' R[P)Z]^abX-[lTXab^abX' ]^`\P[l]^S^ ]P_`o>1(U]Xo' _^m-^b X |,,1= 0. 1 0.2^/^,\^>Z-_UaZP [`X ]P ^T]^^a]^Ua )ZPbXU _`^g]^abl 
b^\c \^e(Ub \4^`P-(c[^]P:Qlbbl Rl]`P)ZU]P R RXTU c`PR]U]Xo 9b^Sb 0ZPWP[^al, _P`P\Ub`l1 aTRXSP ? ^bTU[l]^ ]^ ^_`UTU[Xbl 9. 

* b=?+^[RD, aX |2-14" _UaZP \P[^ WPa^[U]]^S^ W]PgU]XU c\U]l1_PUbao T[o 9 
* _ WPa^[U]]^abX.STU 6 R]cb`U]]US^b ]P_`o)<U]XU aTRXSP' afU_[U]XU, cRU[XgU]XU\ 9 - cS^[ 

WPa^[U]-_`X XW\U]U]XX 6 \U]oUbao gPa^Ra fU_[U]XU b`U]Xo' TRce '[[o gcR-Rl1a^Zc}^ _^TbRU`)<TPo a 5.4 3.2ZS|a\c, ]^abX ̂ b 0. 1 0.2?^ T^ T^ b`U]Xo _`X?fU_[U]XU 6 X R]cb`U]]US^ 9 cRU[XgXRP}^bao cS^[ 
]1^`^-\U`W[^Y ab`^U]Xo Z XW\U]U]X}^ abRXbU[l]^abl afU_[U]Xo _^]Xe(U]XX bU\_U`Pbc`lb. \U`W[^Y S[X]l{' ]P_`X\U`, _`X 0 =[[o 

_!X Q=_UaZP WPa^[U]]^abX _`X Q^[UU Rlba^Z^Y _1 _2 {4aa[UT^RP]Xo Tlb. 14",P _`X 0 |1`X Rl1a^ZXe ^b`X-32" '?  "( = = = = [367]. 9 9 
a]PgP[PWPa^[U]lb^abX {1`X _^ZPWP[X,g b^ 1.5 ZS/a\2 cRU[XgU]XX R bP[l1e = bU\_U`Pbc`Pe W]PgU]XU Q[XWZ Ẑ  RU[XgX]U fPbU[l]l1e 9 9 

(^b 0-77^ _`^g]^abX ]P aTRXS _PTU]XU T^_`^Xae^TXb = ^).'7 _^`^TPe' P 6* W]PgXbU[l]^ Rlb1_U. 14]^STP R Xa_^[lWcUb- `UWZ^U `PagUbPe a\'1.5 ZS/a\2, _PTPUb ̂ b 7 0.3|^ gPa^RPo_ `^g]^abl |,'! T^ = ao b^[lZ^ RU[XgX]P ?,bPZ ZPZ ̂ ]P R Q6[lbhUY abU_U]X ̂ _`UTU[oUb
('bPa^RPo_ `^!b-]UW]PgXbU[l]^ ^]P XW\U]oUbao 107), TP[UU _`^g]^abl ]P aTRXS. `Xa. 

]c-_PTPUb _^!1bX @ 0.8|^), P WPbU\ T^ ]^abl 1 ZS/a\: [`[ = `UWZ^ |[^ b`U]Xo!.0. 1]lbb^RX]P R]cb`U]]US^ TP]]lb\ |367], cS^[ ",, 
1U`^ob]^,[`X @,', 1.0|^. \X]cbPe Xa_l1bP]Xo [o _`X = TRPTfPbX _`PZbXgUaZX] U WPRXaXb̂ b R`U\U]X ]PS`c3ZX, P afU[[[U-TUYabRXo 

RR[PSX a^ab^o]Xo XW\U]U]XU\ a^ aZPgZ^^Q`PW]l:\ mb â RoWP]^ ]XU, ]P^Q^`^b3' PRXaXb. @UWc[lbPbl{X aa[UT^RP]XY 6.? ' 1o[^RP
S`c]b(14/ |,'! 7|^; 0 "a) 0.26; _UaZU.| {`X = = = TP]]lbe -2 ca[^RXoe aRXTUbU[labRc}^b'g b^ _`UTU[l]^-T[XbU[l]^U a^_`^bXR[U]XU[70] 

(`PR]^RUa]Po Z^]fU]b`P-a^ab^o]XX ]Pe^TXblao R bP[^\ T^[)ZU] \U`W[l1e _^`^TR  4'5-7 \U]l{_U \S]^RU]]^S^. |[^ US^aTRXSc `PW _UaZP _`X!{, 0 {` 0.026; _`X "( _^`^R^S^ h[o = = fXo -2 `PabR^`P \]U]X}^' ]P afU_[U]XU X R]cb-a^_`^bXR[U]Xo aTRXSc `PWTU[U]XU 
W]P.bU]Xo).b.U. Rl]1_U @''b [.0|^ a^abPR[oUb0 .037, `PR]^RUa]^S^ = b`U]XU oR[oUbao X' S^R^`o?'  X a[UTcUbab`^S^ `U]]UU ca[^R]lb\ 9 X^e[PVTU]b{^S^ _^ _`^g]^abX _^[cgU]l1 bPZ)ZU 1lb[X TP]]l1U b^[lZ^ ZPZ _P`P\Ub`l1 WPRXaX\^abX\ UeTc aTRXSP-`Paa\Pb`XRPbl 
]^`\P[l]^b:11'07^' 0 "? ' 1a[X _Ua^Z[ `X [..7 bP[^S^_ UaZP' = = -2 }^iX\ ]P_`oe(U]XU\ X ]^`\P[l]^Y ]PS`cWZ^Y|. {`X mb^\a fU_[U-

10-1 1 \Sb], _`S[ZS/a\2 WP _`X 0.25 0.5 ZS/ac: a`UWP[ao ]PS`cWZU ̂ " = ]XU eP`PZbU`XWcUb" ]PgP[l]^U'' a^_`^bXR[U]XUS `c]bP aTRXSc,
:'^{<PZ ]U\U`W[l:Y, X ^_`UTU[o[ao |_2 \X] RXWcP[l]^ 0.5 ZS/a\: WP ^Qca[^R[U]]^U R]cb`U]]X\X aRoWo\X' P R]cb`U]]UU b`U]XU cRU-- \S]^RU]_a`UWP[ao e(U ]PS`cWZPe +19 _`!1 bUe _`X bU\_U`Pbc`U '?  aX[ a^_`^bXR]\U]||o _^T ]^`\P[l]^Y[XgU]XU aTRXSc R^WTUYabRXU\ 

_^`^R^S^ _`X Z^]fU]b`PfXoe ]^. ?[UT^RPbU[l]^, `PabR^`P,TP)ZU ]PS`cWZXR  X RWPX\^-aQ[Xe<U]Xo gPabXf `UWc[lbPbU cRU[XgU]Xo 

296



WP\Ub]^ _`URl11[P1^{fXe _`X bU\S{U`Pbc`U,`PR]^RUa]c}^ TP]]^Y RP]XU ^ZPWl1RP|^b a^R`U\U]]l]U SU^[^S^-TX]P\X!{UaZXU X Z`X^SU]-S`c]b ]U oR[oUbao bP[l1\ _^ _`^g]^abX. ]Ua\^b`o ]P UU a]X)ZU]XU ]l1U 11`^|{Uaal].
RQ[XWX Z^]fU]b`PfXX `PR]^RUa]^Y ^e[P)!(TU]]!bY S1Ua^Z _`^g]UU [1`X ^_`UTU[U]||X eP`Pb(bU`XabXZ _^ZPWPbU[UY`Pa!{Ub]l]e bP[^S^ _UaZP.

aR^YabR \U`W[l|e _^`^T RP)Z]^ a^^bRUbabRXU [PQ^`Pb^`]l1e X _^-0.[. \4Pa[^Rl]\ 1] Qlb[^ !bb^ [23 a>b(X\PU\^ablcabP]0R[U]^, [URlbe Xa_lbbP]XY. |[^a[UT]XU' _`PRX[^' ZPZ oR[o}^bao _`X^`XbUb_
S[X]l1 R ̂ e[P)<TU]]^_{ a^ab^o]XX \U]lh1U, gU\ UU a)ZX\PU\4^abl ]l1\ a`UTabR^\ ̂ _`UTU[U]Xo' _^aZ^[lZc X\XbX`c}^b R `UP[l]^\_`X _^[^)b(XbU[l]^Y bU\_U`Pbc`U Xa_l1bP]XY' P R`U\o abPQX[X_ _fPah[bPQU T^ _`^ab`P]abRP( X]^STP X R`U\U]X) RWPX\^TUYabR],1U a^_
WPfXX ̂ aPT]<X Rlb1_U. [[^T ]PS`cWb(X - TUYabRXU\ Rl1TPR[XRP]XU _^_ ^``ZU]XY a \U`W[l1\X _^`^TP\X. @Paa\^b`X\ R mb^Ya RoWX ̀U-R^Tl{ XW ̂ e[P>ZTU]]^Y `^R^Y S[X]lb _`^Xae^TX[^ \UT[U]]UU. 3b^b Wc[lbPbl] S|^[URlbe Xa_lbbP]XY aRPY, _`^RUTU]]l{e R _^a. 0\TU`\P.
mddUZb a Z^]fU]b`P1{XX c\U]l|{;PUbao _^`^R^S^ `^ab^\ {{4abblbblbRP[Xal aRPX aR7 35-60' >ZU[UW^QUb^]]l1U,a UgU]XU\`PabR^`P.0'!' }1Pa[^R ̂ Qjoa]oUb aR^X ̀ UWc[lbP1'lb Ro3Z^abX e 35 c\U]l1hU]XU\ 35 a\, 8.0 \. Da]^RP]XU Ql;[^ a[^>ZU]^ \^`aZX]c{X WP_T[X]^Y 

R ̂ e[Pe(TU]]l{e _^`^TPe `PabR^`P X bU\, gb^ R ̂ e[Pe(TU]]l{e |1^`^- a^[U]]l1\X acS[X]ZP\X ZP`SX]aZ^Y bU``Pal1. 3PS`c>b<U]XU aRPY
X^]l1 aX[l]UU TPe aRoWP]l1 !{PabXfP\X' a \X]U`P[l]l1\X 1a[X >ZU abPbXgUaZX\X RTPR[XRP1^iX\X ]PS`cWZP\X _`^XWR^TX[^ala bc_U-

_`UT_^[^VX1'l ]P[X({XU [lTP R ]UZ^b^`l1e _^`Pe ̂ e[P)b<TU]]^Y _^- ]o\X, _`^T^[VXbU[l]^abl ZPe<T^Y abc_U]X a^abPR[o[P ̂ T]X ac-
ZPZ a[UTabRXU `^Tl] b<^]fU]b`PfXX, b^ d[cb<bcPfXY mZa_U`X\11U]- bZX. 1 ZPgUabRU_ `X\U`P Xa_l1bP]Xo aRPX`Paa\^b`X\ `UWc[lbPbl{ bP[l]l{U ^Qjoa]X\lb.TP]]lbU ,]$ 2. }}4a_l:bP]XU _`^R^TX[^al a ]PS`cWZP\X ]P 400 Z!' !Pabc_U]X ,( 14aa[UT^RP]Xo _`^g]^abX ]P aTRXS _`X 0 \U`W[^S^ WPa^- _U`R^Y = abc_U]X ]PS`c)ZU]Xo _U`U\UhTU]'1U aRPX \\.0.488 -2 T^abXS[^ [U]]^S^ acS[X]ZP (^W. 1b^`X]-?^) 1]b^ _^ZPWP[X, (`PW`cb_U-a`lR ?Z^`^ab'l Z^[UQP[Pal ^b 0.006 0.031 \\/]. !P Rb^-TUd^`\PfXX T^ 

]XU) _`^Xae^TXb' ZPZ _`PRX[^' ]P abPTXX bU!{U]Xo a WPbcePb^iUY (300 abc_U]X Z!{) aZ^`^abX a]PgP[P `^Y TUd^`\Pf1.1X cRU[X1{X[XalX[X _^ab^o]]^Y aZ^`^abl}^, X Z`XbU`XU\ _`Xe^TXbao 0.3 \\/b1' WPbU\ 0.03 \\/.1 f ]P b`Ue _^a[UT]Xe ^ba!]U-`PW`c1_U]Xo T^ T^ c_P[X agXbPbl ' T^abXe(U]XUa \UiU]Xo 5 \\. Yaa[UT^RP]Xo @.[. 'SPe 1(P[lQU`- ]U \U]o[Xal. DaPTb<P aRPX Z Z^}b{{c Rb^`^Ya bc{1U]X a^abPRX[P
SU]^Rl{\ bo)<U[^S0 WPa^[U]]^S^ (|,,b= 0.137') acS[X]ZP R 1.93 \_f. |1`X _`X[^)ZU]XX ]PS`cWZX 1200 Z! aZ^`^abl ca[^RXoe TUd^`_bP-
b`Ue^a]^S^ a)ZPbXo _^WR^[X[X Rl]oRXbl ]UZ^b^`l1U b1XX aZPgZ^\ R^W`^a[P 0.5 \\/], WPbU\Z ^[UQP[Pal ^b 0.16 T^_^[]XbU[l_ T^ T^
]l|U WPZ^]^\U`]^abX XW\U]U]Xo afU_[U]Xo X R]cb`U]]US^ b`U]1,1o 0.30 \\/g QUWb USbTUbbfXX Z 3P _^a[UT]XY X]bU`_R c\U]lhbU]X+^. 
WPa^[U]]lbe _^`^TPe. ?Pb<' *6' .b XW\U]U]XU bU\_U`Pbc`l1 RP[ R`U\U]X R ^b 6.5 WPdXZaX`^RP]^ aZ^`^abX T^T^ cRU[XgU]XU 

_`XR^TXb 'a Z -20 c\U]l11]U]X}^ T[XbU[1)]^S^ W]P1bU]Xo 0.318 \\/g. 1 aP\^\ Z^]fU abc_U]X aZ^`^abl abP[P R 2 9 `PWP, `UWZ ĉ RU[X({X_* P afU_[U]Xo R 10 gb^ a^S[PacUbao a RPblao. `PW, !.0. 1]lbb.^RX.bP DbagUblb abP[X Rl1_^[]oblao a X]bU`RP[^\ R 10 \X] X ]PTP]]lb\X 
]UWPa^[U]]l1e T[o \U`W[l1e _^`^T. 1U[XgX]lb 6 XW\U]o:^bao ZP)b(T^\ XW] Xe aZ^`^abX ^b 10 TUd^`\PfXX.dXZaX`^RP[^al cRU[XgU]XU 

1 ZS/a\:, P T^ R]cb`U]]US^ b`U]Xo cS^[ ^b 16 0_lbb 'S^S^, Ql;[ WPZ^]gU] XW-WP gb^ ]UR^W\^)Z]l1\ _^TTU`-R-. abP[^ T^ - 
0W[ XbU`Pbc`l1 XWRUab]^ ]b^ R]cb`U]]US^ )ZXRPbl _^ab^o]a'1'R^] PS`cWZX RRXTc W]PgXbU[l]^S^[71], b`U]Xo T^\Z`Pb^\ cS^[ ' `

^Qlbg]^, ZPZ X afU_[U]XU, a 1 bUgU]XU\ a\UiU]Xo aRPX. Z^]fU ^_lbbP R`U\U]X. aZ^`^abl c\U]lh.bPUbao [|^[c- TUd^`\Pb1XX T^ab'{S[P
gU]]l1U ]P\X aRXTUbU[labRc}^b TP]]l1U \\/g' ^Q ̂ Q`Pb]^Y 0.93 P ^QiPo ^aPTZPa RPX7.93 \\. @PagUb ]UacSfUY aSb^a^Q]^-WPRXaX\^abX,
gb^ _^TbRU`)ZTPUb ̂ a^Ql:U aR^YabRP WPa^[U]]l1e abX aRPX _^ \Ub^TXZU' \U`3[lbe ?!{X|{ 2.02.04-8R' _^ZPWP[,_^`^T. `UZ^\U]0cU\^Y 

gb^ Ua[X R ZPgUabRUX ae^T]l1e eP`PZbU`XabXZS `c]b^R Xa_^[lW^-
RPbl bPQ[Xflb ?!X11P, ]UaciPo a^-a_^a^Q]^abl mb^Ya RPX T^[>1(]P 6.5. ^_l!b ab@^Xb1[labR0 abPR[obl 1047 Z|1. 1a[X Xa_^[lW^RPbl Xa-[PQ^`Pb^`]l{e TP]]l1U |{0 0@ZbXgRaZ^\ _^11@h!(l1 _l;bP]XY _^ mbX\ S`c]bP\, ]UaciPo a_^a^Q]^abla RPX b^ T^[)Z]P
a^abPR[obl 649 Z!.

3Pa^[U]]lbU \U`W[l1U _^`^Tl1' ZPZ ^b\UgP[^al, ^b[XgP-c)ZU |1`X Xa_lbbP]XX aRPX ̂ T]^Z`Pb]^U aZ^`^abUY TU-cRU[XgU]XU }^bao W]PgXbU[l]^Y ]U^T]^`^T]^ablb^' P R a^[bUbP}^bao a`PW`UWPe ]PQ[b^TP[^al Z!. ]P abc_U]X 300 !P abcSbU]Sbd^`\X`^RP]Xo ^e[P)ZTU]]l1\X _^`^TP\X R WPRXaX\^abX ̂ b [P]T1_Pdb]lbe X SU^- 1200 Z! _`^Xae^TX[^ bUgU]XU a Rl]a^ZX\X X ]U c\U]l1_P}^1fX\Xao[^S^-SU^\^`d^[^SX]UaZXe 3]PgXbU[l]^Y ca[^RXY. aZ^`^abo\X. !P S`PdXZU ^aPT^Z WPRXaX\^abXa c\\P`]l{e ^b ]P-abl}^ "U'T]'`^T''-_^ S[cQX]U X R _[P]U ^b[XgPUbao \U`W[Po b^[iP R ̀ PY^]Pe S`cWZX ]PQ[b^TPUbao _`X Rl|`P>ZU]]lbY _U`U[^\ Z`XR^Y 750 Z!0`ZbX.bUaZ^S^ _^QU`U)Zlo' STU Q^[lb_^U R[Xo]XU ]P UU (`Xa.92)' d^`\X`^- gb^' _^-RXTX\^\c, eP`PZ-aRXTUbU[labRcUb ̂ Q XW\U]U]XX 
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_^T _^`^T eP`PZbU`XabXZ TUYabRXU\ `PW-X eX\X1bUaZXe bU_[^Rlbe 

_`^Xae^To111Xe?bU_U]l R`U\U]X. X a bUgU]XU\ ]PS`cW^Z [Xg]l{e 
_`XRU_]P ^a}1^RP]XX ^_`UTU[U]P TP]]l1e, Qlbbl \^)ZUb XW\U]U]XY 

TU]]l1eR_`UTl1TciXeS[PRPe,PbPZe(Ua_UfXP[l]l]eXaa[UT^RP-
_U`U`Pa_`UTU[U-]UW]PgXbU[l]^U Z`PY]U bPZ, ]XY. cabP]^R[U]]^U 

_`X ]U-R XW^bU`\'1XgUaZXe _^`^TPe R \U`W[l1e ca[^RXoe ]XU a^[UY 
Xa11^[lW^RPbl'\^)Z]^ _^`^R^S^ Z^]fU]b`PfXoe Q^[lb[Xe `PabR^`P 

a_^a^Q]^-]Uac11{UY _^Rl{1_U]Xo R"[|", Q.o. ZPZ T[o `UZ^\U]TcUb 
]UWP-aZRP)ZX]c R [XTU`]c}^ _cbU\ WP[XRZX aRPY Qc`^^_caZ]l1e abX 

Z^]fU]b`P-S`PTXU]bl1 e<U 1a[X S`c]b^R^S^ a^[U]]^S^ `PabR^`P. 
0 1000 PRU[XZX, R S`c]bU) R[PSX (a RaUY _^`^R^S^ c]Ub^\ fXX `PabR^`P 

!PS`cWZP 1.{ a^TU`)ZP-Z! a bU\_U`Pbc`^X Z Q[XWZP Z^]fU]b`PfXo `PR]^RUa]^\c 
a^[UY'_U`U`Pa_`UTU[U]XU R^W\^>Z]^U ]X}^, a[UTcUb @_ba.9 2. cgXbl{RPbl 3PRXaX\^abl ac\h1P`]lbe (5) ^aPT^Z ]P abc_U}{X ]PS`cWZX 0`ZbX-S`c]bPe \U`W[l1e ]P WPa^[U]]l1e D_lbb-ab`^XbU[labRP }1PS`cWZX (d;]P aRPb^ Xa_l]bP]XU aRPX ]\! 2, _^a. 0\TU`lbP
]UQ^[l_R ^a]^R]^\ ZPaPUbao D] ^S`P]XgU]. _^QU`U>Zlo gUaZ^S^ 

X a^^`ce<U-WTP]Xo\X gPab^ R`U\U]]l1\X a [USZX\X' 1_Xe _^aU[Z^R 
R 30-50_eUiU ]PgP[Pal Y^aU[Z^R m'Xe 0.2 WPab`^YZP ,g ]\4o\X.0T]PZ^' 

]U-|1`XRUTU\ Xb^SX' ]UZ^b^`l|U _^TRUabX \^)Z]^ X aUS^T]o (a S^TPe 
^'bm _`X\U`^R.! eP`PZbU`]l]e aZ^[lZ^ P X\U]]^0\TU`\P R _^a' 21 - )\& [X[^Y T^\ `PTX^\UbfU]b`P 

_'0' [`XbhX-1U[[X, S. }D.{' 01 R 1958 mb^S^ T^\P 3l _`X ^Qa[UT^RP]XX 
j'T W]PgX-_`X1{X]^Y gb^ SX_^bUWP, RlbaZPWP]P Qlb[P , T`cSX\X 

'"'' 3TP]XUS`c]bP' 0.05T WPa^[U]]^abl oR[oUbao ^a]^RP]Xo ^aPTZX bU[l]^Y l
0 [[cQX-e \' 10'7 26'6 R _[P]U ^ TRcem'|'P)Z]^U'̀ P3\U`^\ TU`URo]]^U' ^. \' RU]bX-^(, 0'7 Rlba^b^Y 1.5 \, _^T_^[lU ,','*""Xo ! dc]TP\U]bP 0 500 1000 15000 _^-'^ ]UZ^b^`^S^ RRXTc |1^-RXTX}'*c' _`^TceP. gU`UW [X`cUbao TRP }{PS`cWZP1 {', Z!{ _1'5 abP[^WTP]XU "? ^b "? ^a]^RP]Xo T^ bU\_U`P1'c` Rl11_U]Xo -3 

Z^]fUR gPabX aURU`]^Y (`Xa.94), Z^b^`l1U @Xa.9 3. @U^[^SXgUaZPo Z`XRPo' _^ab`^U]]Po _^ ]UWPbceP1^- ^aPTZX c Xa_lbbl]RPbl TP]]l!\ T[o 
(b`X a\'20 _^a[UT]Xe iUS^ TUd^`\X`^RP]Xo ^ba!1UbP] P ZPe<T^Y abc_U]X ]P- aUW^]^R XW[ Ub]Xe T^abXS[X ^T]^S^ 

aU`XXS``ZU]Xo); Xa_l1bP]XU aRPX }d 2, _^a. 0\TU`\P )ZX[l{e 24-ZRP`bX`]l!e T^\^R b`UembP)Z]l]e |1obl 
b1^ Z^\]Pb ]P 66 ^QbfU>ZSbbbbo c[Xb{P\b`UembP)1(]lbe X ]-W09-4 TRP 
]XZacb _^a' R [601X [PSP`bbb+P 11U]X]aZ^Y !PQdUe<]^Y' \4^`ab<^Y' 

bU`P 3P\Ub]lbY _U`U[^\ ]P ab^[Q^Rb,bUZ`X-TUd^`\X`^RP]Xo. ZU`P\WXb^_QUb^]P' Q[^b<^R `U^[^SX.bUaZ^Y XWZ `c_]l1e ?!8!},{ X\U1^b 
R^Y ̂ b\U.bPUbao gU-_`X ]PS`cWZU (`Xa. 720 Z|1 93). |{^mb^\cW PR U[X- \' |b`^RUb`XRPb^bao 0.6-0.8 Rl1a^b^Y X _^T_^[lo dc]TP\U]bl1 ]XSbc ]PXQ^[lb_UY ]PS`cWZX' _`X Z^b^`^Y R^WRUTU]XoUiU ]U ]PgX]PUb \^\'1U]bP a WTP]Xo 1aU mb11 `PW1]1,1- ]PT S`c]b^\. iU[l `UW RPblao ^aPTZP a aZ^`^ablb^, R ̂ a]^RP]XXS`c]b^R cRU[X]XRP+^iUYao fU[Ua^^Q`PW]^ _`^S`UR^\ (bcRf-RR eP`PZbU`XW^RP[Xal SS.) 

6a _`X]obl W]P11U]XU 800 Z!. ? S. Da]^RP]X-Z^mddXfXU]bP !(`PbZ^R`U- 1968 S. c.;Ub^\ b9^^ T^ ^b-5.1 -3.4.a-1.4.?R c,^_W.2 " \U]]^abX Xa_lbbP]XY 0'Q5 ]Uacicb^ S[X]Xabl1Ua_^a^Q]^abl aRPX \^>Z]^ 0fU- Rl1RUb`U[l1U aX[l]^b`Uh{X]^RPblbU oR[o[Xal U\ WTP]XY 
]Xbl R 520 Z!. 1PZX\ a^']1X'a:Q`PW^\,] UaciPo a_^a^Q]^abl aRPX, \^`aZXU a^TU`)1<PiX\X RZ[}^gU]Xo\X' `Paag{[- a [UTo]l{\X a[P]fl1 
bP]]Po _^ [PQ^`Pb^`]l1\ (649 Z!), _`URl11_PUb _^[cgU]_ ^aPT1(P TP]]l1\ ]U`PR]^\U`]Po dc]TP\U]-WPdXZaX`^RP]P RaUe WTP]Xoe 1^ 
]c}^ _^ (520 _^[URl1e Xa_lbbP]XY Z!)' ]^ ]U _`U-TP]]l1\ `PW[XgXU Q^[UU.a\X b^R 1 T^ 
Rlb[;PUb 25|^. WTP-ZX`_'1g]^U b`UembP)Z]^U _^a. 0\TU`\P, R _1Z^[P ?`UT]oo 

DT]X\ XW RP)Z]l1e WP[U-R^{{`^a^R_ ̀ X ^fU]ZU \U`W- ^a]^RP]bbX * 1 _^aU[ZP. WTP]XU cab^Y.bXR^abX Q^[lb_^U aP\^U ]P aRPoe ]XU 
[l1e WPa^[U]]l1e a^a]^RP]XY oR[oUbao XW\U]U]XU _'{UeP]XgUaZXe. Z^b^`^S^ WPa^[U]]^abl acS[X]^Z' cRU[XgXRPUbao SPUb\ ^`aZ^Y 
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_^[1{^_240 _^gbX 2*3 [Ub mZab|[cPbPfXX _^a[U @Xa.9 4. [^b]P, ?c\\P`]Po ^aPTZP fU[l1U cgPabZX 
Rl1e^To'1'XWa b`^o(5) 9Pab^ ^a]^RP]Xo. WTP]Xo )ZX[^S^ R S`c]bl{ _^S`c)<P[Xal abl}^ T^\P?,0 aRoW\|XR ^T^_`^_\ 21 [X]XY R aUbUYm [UZb`^a]PQe<U]Xo' R]U1_]Xe Y ^_^`l! `PTX^fU]b`P 

_^a. 0\TU`\P WPa^[U]-[60] a \]^S^[Ub]U\U`W[l|\X a[PQ^S â \U`WP]Xo R^T^RX W-WP 3^0102^30 [1Pa[^o. aUW^]]^bP[^S^ _cgU]XU\ X X]bU]aXR]l1\ ]l1\X _^`^TP\X 
1`U\o, \Uaofl1 _`^\U`WP-[PSc]U WX\]UU R \^`aZ^Y Z`X^_mS^R cgPabZU ̀ PWRXbXo 

^_^` ZPQU[ob|cgU|1Xo Rl1Wl1RPUb X]bU]aXR]l1U ]XU TUd^`\PfXX 
0\TU`\P.S[cQX]^Y X Pm`^_^`bP 0.6-0'9^/^ b`P]a[ofXX aXS]P[^R ^@[-ZT_ ]P S[cQX]U 4*9 \. 1[Pe<]^abl T^abXSPUb a^-

a^_R _^a. 0\TU`\P WTP]XY abPR[oUb 30-507^. ?`UT]US^T^RPo 1 gXa[^ bU\_U`Pbc`P S`c]b^R ̂ Z^[^ TUd^`\X`^RP]]l1e fU[^\ 
227^ X [1URUZ 1XZa;b 33|^, 'a. 1U`^ob]^, _`^UZb]l1U ^Z^[^ 40^/^, R ]U a'SPR[oUb -WPa^[U]- - !XZa^]U -3.5 - `PagUbl1 cgXbl{RP[X 

a[^>ZU-STU ̂ a]^RP]Xo ]^abl S`c]b^R' WTP]XY R b1^a. 0\TU`\P, X WTP]XU Xa_l1bl1RPUb 50|^. 96a[UT^RP]Xo \UT[U]]l!U ^aPTZX, Z^b^`1,]U
ac-_`UX\ciUabRU]]^ a^abPR[o}^bR  ^b[^)ZU]Xo\X a`UT]U\ ^Z^[^4 -6 \\ R S^T. \^`aZX\X WPa^[U]]l]\X 1P e<UTUW^QUb^]]^\ ]l1 

1bb^ _^aU[ZP 263 WTP]XY XW TUd^`-^Q]P`c>ZU]l| _^ZPWP[X, WTP]Xo b`UiX]l1, S[X]Xab^S â ^abPRP' Z^b^`l!e a^-`^abRU`ZU `PaZ`lbbXU 
a^ab^o_R PRP`XY]^\ abPR[oUb R a`UT]U\ RaUe WTP]XY ]Pe^Tobao 0.7 \\ WP̂ aU]]U-3X\]XY _U`X^T. 1'08. |27^ \X`^RP]l1' 

WTP]XY ZP\U]]l1e 0]P[^SXg]lbU )<XW]X [b^TUY. 0W6 6 TUd^`-Xa_l{bl|RPUb ]XX, WTP]XU _^ |1^[o`-TUd^`\PfXX cS`^)ZP1^iU\ c[. 
b^[lZ^abP]fXY ]^Y, bU_[^Rl1e X m[UZb`X11UaZXe 32. 3b^ boe<U[^U 0W1 9 ZX`_X!{]^U gUbl1`UembP)Z]^U \X`^RP]l1 32. WTP]XUX \UUb

R PRP`XY-10 ]Pe^Tobao P ]UaZ^[lZ^ b`UiX] R ]P`c)Z]l!e X\U1^b ]UW]PgXbU[l]lbU abU]Pe, b`UiX] TUd^`\PfXX' TRU T^`PaZ`lbbXo 
]U-^fU]ZP ]Ub^g]Po 1 a\. 1 ^a]^RP]XX _`XgX] WP[USP}^bW Pa^[U]]l{U ?`UTX ||^ |{^-RX- ]^\ a^ab^o]XX. acS[X]ZX. TUd^`\PfXY - f^ 

Rl1oRX[X Yaa[UT^RP]Xo ]Uac1fPo ^a]^RP]XY. `Pae^>ZTU-a_^a^Q]^abl e(U[UW^QUb^]]lbe aciUY a_^a^Q]^abX TX\^\c' dPZbX]UaZPo 
X aRPY ]P a^^bRUbabRcUb mZa_U`X\U]bP[l]l1\X X \U)ZTc WTP]XU ]U`PR]^\U`]l]U ]XU TP]]l{\X `UZ^\U]TcU\l1_'{XTPUb `PagUb]^Y, 

WP-]P \U`W[l1U ^aPTZX. W]PgU]Xo\X 2.02.04-RR TPR[U]XY ?!X|1 `PagUb]l1e 
_^ _^RU`e-aTRXSc a^_`^bXR[U]XY 3TP]XU S`c]bl1 !, ]P ^QjUZbU "[^`XW^]b'R' Q[XWX a^[U]]l1U TXWU[l]^Y-Z^bU[l]^Y `Pa'1Ub]l1e 

a QUb^]^\.S{'7.S`c]b^R _^a. \U`W[l1e WPa^[U]]l!e 0\TU`\P Xa_l1bP[^ ^aPTZX a\U`WP]Xo 1 \ XW-WP \UbP[[X- ]^abX T^ TUd^`\PfXY 
Ra^^``ZU]XY gUaZXe _^Rl|1_U]Xo aRPY XW R ^a]^RP]XX' a[^eU]]^\ DT]XY WPa^[U]]l1\X acS[X]ZP\X cab^Y]XR^abX dPZb^`^R 

-?) Xa_oR[oUbao _^`^T ]UaciUY a_^a^Q]^abX RRXTc ]UQ^[lbh^S^ (T^ ]XWZ^Y 1 RRXTc 0`ZbXZU _^Rlbb_U]Xo US b̂ U\_U`Pbc`. |{`X T^-
aU`XY]lbYbPZ, ]P[P)ZU] {4\U]]^ _ciU]XX Z^]ab`cZfXY. bU_[P R ̂ a]^RP]XU _^[lW^RP]XUT USZXe RU[XgX]' Z^STP abP]^RXbaoT^ cbUgUZ 

_^-1(P]PTlb, ]P aURU`U R ?1]]0, R^3\^)Z]l1\ >ZX[l1e ^bbPXRP]XU \U`W[^Y WPa^[U]]^Y Rlb_caZ ^Q[USgU]]l1e T^\^R b^[iX, ^aPTZX \^-
([`U]-?c[U R _^a. QPWl: ?1110 Scb R^U]]^_R^WTcb_]^Y Qlbbl UiU Q^[lb_U. WTP]Xo 3TP]XU Z^bU[l]^Y _^ .]]U]X]P R b^\ )<U ab`^U]l1 c[. 

X PRab`P[XYaZ^Y, _^aU[ZU Xa_l1bP[^ `caaZ^Y^aPTZX' _`URl]1_P}^iXU 1.5 \. [P]TXo), ]P P\U`XZP]aZ^Y, d`P]fcWaZ^Y 
X]P @1^R^Y3 U\[U R _^a. 0\TU`\P, 1(PbPab`^dXgUaZXU QPWPe, X _`PZbXgUaZX P]bP`ZbXgUaZXe [XZa^], _^[]^U TUd^`\PfXX `PW`c-

R @^aaXX ^ZUP]P }1UT^RXb^S^ [54]'1_U]XU ]PQ[b^TP[^al ?URU`]^S^ ]P WTP]XYR  P`ZbXgUaZXe_ ^aU[ZPe, ^ab`^RPe TUaobZPe T`c'Y* 
bU_[^aUboe_ ^a. ZP]P[XWPfX^]]l1e aUboe _^a. 0\TU`\P.!XZa^], 
@PW`cb_X[Xal R^T^_`^_caZ]l1U e<U[UW^QUb^]]l{Ub ̀ cQlb R _^a. ]X-

-[4W-WP 
ZaX, _[^bX]lb R 1XZaX, |1URUZP. WPb^_[U]Xo`PY^]U [XZa^]P, 

_^T\U`W[^b]l1\X WPa^[U]]l{\X R^TP\X ab`^XbU[l]^Y _[^iPTZX
_`UZ`PiP[^al ab`^XbU[labR^ 43-ZRP`bX`]^S^ )<X[^S^ |4 T^\P [\Ub-
aZ^S â PTP R _^a. 0\TU`\P, 125_ZRP`bX`]^S^ R _^a' [[X`P\X-T^\P 

(^. 11[_XfQU`SU]) X b.T.TP 
0Rb^T^`^SSb R ?XZaX X |[URUZP _UagP]^-S`PRXY]lbU`PY^]U - 

]Pal1_X a S`PRXY]l{\ _^Z`l'bXU\' R WP[USP}^b^a]^RP]XX Z^b^`l{e 
[lTXabl1U WPa^[U]]l1U acS[X]ZX. 1P`cb_U]XU b^`d^\^e^R^S^ a[^o
R _U`X^T ab`^XbU[labRP ]UT^abPb^g]Po Rl{a^bP ]Pal1_XT^`^S' 
(0.4 \) _`XRU[X 1( Rl1bPXRP]X}^ [lTP ]P STU ̂ ]X Q[XWZ^cgPabZPe, 
_^Te^Tob Z _^RU`e]^abX. 0Q`PW^RP[Xal _`^RP[l1 WU\[o]^S^ _^-
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|1^ZPWP]^, gb^ _[Pab^Rl1U WP[Ue(X _0T3U\]l1e [lT^R oR[ob^bao
_^[XSU]UbXgUaZX\X ̂ Q`PW^RP]Xo\X. 1(P>ZTlbY [UTo]^Y \PaaXR
_`^e^TXb gU`U3 ]UaZ^[lZ^ a\U]o}^iXeao mbP_^R ad^`\X`^RP]Xo 
a^^bRUbabRc}^iX\ ^_`UTU[U]]lb\ ]PQ^`^\ Z`X^SU]]lbe _`^fUa-

(P>ZTlbY a^R. mbP_ ̂ b`P)<PUbao R ab`^U]XX ̂ bTU[l]l1e m[U\U]b^R
_[Pab^R^Y WP[U>ZX. @Paa\^b`U]l1 ^_XaP]]l1U R [XbU`Pbc`U RXTl]
_[Pab^Rl{e (12 WP[U>ZUY RXT^R),_ ^ZPWP]^, gb^ ZP)ZT^S^`PWRXbXU 
XW ]Xe ^bRUgPUb ̂ _`UTU[U]]^\c m[U\U]bc aXabU\l1 ^ZUP]XgUaZ^-
S^ Z`X^[Xb^SU]UWP.W0Z[ngR]XR

@Paa\^b`U]]l1 WPRXaX_,1^abX \Ue(Tc a`UT]US^T^Rl|\X bU\_U-
R^WTceP !PZ^_XRb_XYao X bU\_U`Pbc`P\X Z ]Pab^oiU\c `Pbc`P\X \U`W[lbe R`U\U]X _^`^T _^QU`U>ZXY;\PbU`XP[dPZbX]UaZXY 

a^^b]^1_U]Xo ^ WPZ^]^\U`]^aboe \Ue<Tc mRabPbX11UaZX\X ab`^U]XX Z^[UQP]Xo\X X aR^YabRPe \X`^R^S^^b`XfP-d^`\X`^RP]Xo, 
^ZUP]P X bU[l]^-bU\_U`Pbc`]l{e [^ZP[l]l1\X WPa^[U]]l1e bUZb^]XgUaZX\X \^`aZXe ^aPTZ^R' ]U 3bX WPRXaX-TRXo<U]Xo\X. cVU cZ-
\^abX [PTl1RPUbao X a^^b]^1]]U]Xo R aciUabRc}^iXU bU^`UbXgUaZXU \^)<]^ Xa_^[lW^RPbl _`UTabPR[U]Xo _`X _^ab`^U]XX ^ _P-

1(`X^[Xb^SU]UWU. [U^SU^S`PdXgUaZXe 1 \l! _`UT[^e<X[X ]UZ^b^`l]U 1 a^R`U\U]]^Y TP]]^Y ]^- P`ZbXoU-`PQ^bU `UZ^]ab`cZfXY. 
RlbU aZ^Y _^Te^Tl1 QU`US^R^Y Z XWc({U]X1^ Z`X^SU]]l1e W^]Ua ciUabRcUb _^`^T \^`aZ^S^ SU]UWXaP. ShX`^ZXY ]6Q,` ,P_T^abPb^g]^ 

[[PR]lbY XW ]Xe mb^ ^ZUP]XgUaZ^S^ RaUY a^R^Zc_]^abX \^`_ Z`X^[Xb^SU]UWP. `XP]b^R !U^Qe^TX\^`PWRXbXo - `Paa\^b`U]XU 
aZXe ̂ aPTZ^R [X1_l ZPZ _^T^Q`Pbl UTX]^Y _`X`^T]^Y aXabU\lb WPZ^]^\U`]^ a^^b]^1_U]Xo bU\_U`Pbc` R^WTcePX `UP[l]l!U `PWRX_
RPb^iUYao R _`^ab`P]abRU S`c]b^R' X R`U\U]X' ^_`UTU[U]]l1U ^_`UTU[o}^iUY bU]TU]fXc1 _^QU`Ue<XY X a^^b-`PWRXbXÙ o- `PWRXbXo 

a_UfXdXgUa1(Xe Z`X^SU]]l1e RUbabRc}^ic}^ _`^fUaa^R X\ TP X a^R^ZcSb]^abl S`c]- Z`X^SU]]l1e _`^fUaa^R. 1PZX\d^`\X`cb^iUY 
b^Rl1U b^[iX a ^a^Qlb\ ab`^U]XU\ ^Q`PW^\, X aR^YabRP\X. \^)Z]^ a\^TU[X`^RPbl R ^a^QU]]^-`UP[l]l]e ca[^RXoe 

!{PXQ^[UU ̂ QiXU Rl1R^Tl1 XW\ PbU`XP[^R abX ̂ ZUP]XgUaZ^S^ R \^- Z`X^[Xb^SU]UWP ^_`UTU[U]]^Y `Paa\^b`U]]l1e SU^[^SX-T[o 
.bUaZ^Y ]^S`PdXX a^ab^obR  a[UTc1^1fU\' m_^eX.

b^[i acQPZRP[l]l1e \^`aZXe ^aPTZ^R,_ `X S[cQX]U 3Pa^[U]]lbU ![o \0`o \]^S^[Ub]U\U`W[l{U _^`^Tl1 _`UTabPR[o}^b a^_
_`URl11_P}^iXe b^[iX]c _`X_PY]^S^ [lTP' a^R^Zc_- Q^Y ̂ a^QlbY bX_ \U`W[l!e _^`^T, WP]X\P}^iXY `Paa\^b`U]P _^[^>ZU]XU \U)ZTc
]^abl Z`X^SU]]l]e _`^fUaa^R' ^_`UTU[o}^h{Xe \U`W[lb\X `PW]^^Q`PW]l1e X ]U\U`W[l{\X _^`^TP\X X ^b[XgPb^iXYao a_^a^Q^\

[lTP. }1lT^RlbTU[U]XU R mbXe ^_`UTU[oUb_ ^Q`PW^RP]Xo' d^`\X`^RP]XU a^gUbP]XU\ \U`W[l1e X ]U\U`W[l1e ca[^RXoe m[U\U]b^Ra 1.`^-
ao b^[lZ^ R]cb`U]]X\X _`XgX]P]\{X, aRoWP]]lb\X a ^a^QU]]^abo\X U]Xo' ]U_^ab^o]abR^\ abU_U]X WPa^[U]Xo X aR^U^Q`PW]lb\X aR^Y-
aUTX\U]b^SU1{UWP X SU]UbXgUaZ^S^ bX_P. abRP\X. TXPSU]UWPT P]]^S^ 1lb[ Xa_^[lW^RP] _`X]fX_ Xab^`XW\P, b1`UT_^[PSPS^iXY,

0Q^a]^RP]^ Rl1TU[U]XU aP\^ab^obU[l]^S^ Z`X^TXPSU]UbXgU- gb^ a^abPRX  ab`^U]XU S`c]b^R ̂ _`UTU[o}^bao'\e _`^Xae^e(TU]XU\'
aZ^S b̂ X_P Z`X^SU]]l1e _^`^T' Z^b^`l:Y eP`PZbU`XWcUbao ̂b`XfP_ X _`X]fX_ \^`d^[^SXW\P' a^S[Pa]^ Z^b^`^\c aR^YabRP S`c]b^R
bU[l]^Y bU\_U`Pbc`^Y, ]P[XgXU\ [lTP' ]UafU\U]b11`^RP]]l]\, R^- ^_`UTU[o}^bao Xe a^abPR^\ X ab`^U]XU\. ?PZX\ ^Q`PW^\̂' _`UTU-

S`c]b^\, T^]Pal1h{U]]l1\ R Z^b^`^\ _`^bUZP}^be P`PZbU`]l1U [U]]l1\ SU^[^S^-SU]UbXgUaZX\ T[o RXTP\ 3Pa^[U]]l1e \U`W[l1e S`c]-
SU}{UbXgUaZ^S^ TP]]^S^ bX_P _`^fUaal1 8lbTU[U]]lbYT,1PSU]UWP. b^R a^^bRUbabRc}^b ^_`UTU[U]]lbU aR^YabRP, gb^ _^TbRU`e(TPUbao

bX{1 Z`X^SU]]l1e _^`^T ]U aR^TXbao] X Z ^e[P)<TU]]l1}{ _^`^TP_{' m1(a_U`X\U]bP[l]l{\X X _^[URl1\X Xaa[UT^RP]Xo\X.
]X |( m_XZ`X^SU]]l1\, ]1.{ Z aX]Z`X^SU]]l]\. 1lboR[U]lb WPa^[U]Xo \]^S^[Ub]U-ca[^RXo d^`\X`^RP]Xo |1`^P]P[XWX`^RP]l] ^a^QU]]^abX ab`^U]Xo _U`Ue^T]^Y W^]l{, \U`W[l]e _^`^T 0`ZbX]UaZ^S^ _^QU`U)Zlo ZPZ ̂ a^Q^SôR [U]Xo
^eRPbl1RP}^iUY acQPZRP[l}{c]^ _`XQ`U>a;,:cZ) gPabl ]P1{X]Po a S[c- ^aPT^g]^S^ _`^fUaaP R Z`X^[X1'^W^]U' ̂b[XgP}^iUS^ao `U)ZX},{^\QX]lb, \^i]^abX _`X_PY]^S^ [lTP' X acQPm`P[l]cS^ gPabl,`PR]^Y _U`Ue^TP R \U`W[^U a^ab^o]XU X abU_U]l}^ ^aP-TXddU`U]fXP1{XX ^eRPblbRP{^ic!^ W^]c _`o\^S^ R^WTUYabRXRo ̂ []. 1 _U`Ue^T]^Y RUiUabRP. 1lbTU[U]lb T^g]^S^ S[PR]l]U RXTl| b^[i WPa^[U]]l]e
W^]UR  abPTX}^ ̂ aciUabR[oUbao _U`RXg]^U _`^\U`-`US`Uaa1{^]]c}^ \]^S^[Ub]U\U`W[l1e S`c]b^R _^ eP`PZbU`]^\c ab`^U]X}^ ̀ PW`U-WP]XU\ ^`aZXe ^aPTZ^R, P R b`P]aS`UaaXR]c}^ abPTX1^_ `^Xae^TXb W^RD. _`UTU[U]l1 ^a^QU]]^abX a^abPRP'a b`^U]Xo X aR^YabRW Pa^-_U`U`PQ^bZP \U`W[l!e _^`^T, Xe b`P]ad^`\PfXo X PTP_bPfXo ]^-Z [U]]l1e \U`W[l!e _^`^T \^`aZ^S Ŝ U]UWXaP' ]P`Pa_`^ab`P]U]]l1e Rlb\ acQPZRP[l]l1\ ca[^RXo\,{. b_U[ldU X 0`ZbX]UaZXe _^QU`U)Zloe. |1`UT[^e<U]P Z[PaaXdXZPfXo

304 | 1. !,b[\U]Z^R 0.!
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bX]]^R WPa^[U]Xo \U`W[l1e _^`^TX  Rlb_^[]U]^ bU`_`PY^]X`^RP]XU ]'b`X _^ab^o]]^Y bU\_U`Pbc`U _`^Xae^TXb _`X Q^[l:[Xe W]P!1U]Xoe
\U`W[l{e \^`aZXe b^[i.`Xb^`XX ̀ Pa[{`^ab`P]U]Xo (]P_`X\U`. |^/^|a\S`PT1,1U]bP _`!b S`PTXU]bU WPa^[U]]^abXQ ^[UU 

1lboR[U]lb ^a]^R]l1U 3PZ^]^\U`]^abX XW\a]U]Xo a^a1'PRP' *3 _`X '?).
ab`^U]Xo X a^ab^o]XoW Pa^[U]]l{e S`c]b^R _`X R]U1_]Xe R^WTUYab- 3Za_U`X\U]bl1 R bUgU]XU 1 1 [Ub _^ZPWP[X'g b^ \]^S^[U'S]oo
RXoe. 1_U`Rl{U _^[c(bU]l{ ^ S{U`U]^aUa ^[UY X _`U^Q`PW^_TP]]l{U _UaZ^R1 1`^Xae^TXba  WPbcePS^-_^[Wc(]Uabl WPa^[U]]l1e \U`W[l1e 
RP]XX Z`X^SU]]^S^ ab`^U]Xo \U`W[l1e WPa^[U]]l1e S`c]b^R _`X R^ R`U\U]X aZ^`^-_^ab^o]]^Y X WPbU\ iUY, cRU[XgXRP}^iUYao 

(\]^S^[Ub]U\) R^WTUYabRXX S`PTXU]b^Rb U\_U`Pbc`l{T[XbU[l]^\ \'1U`W[lbU WPa^[U]-abl}^ !,1 3PZP]gXRPUbao ^Q`PWf^R. `PW`c1[U]XU\ 
X WPa^[U]]^abX. a aZ^-]l{U S[X]Xabl{U _^`^Tlb TUd^`\X`c1^bao c\U]l1_P}^Sb1UYao 

[U_[^_`^R^T]^abl X bU_[^U\Z^abl WPa^[U]]lbe \U`W[lbe _^_ Z`PbZ^R`U}{U]]l]e Xa_l{-gb^ a^^bRUbabRcUb `^abl1^' `UWc[lbPbP\ 
bPZ e<U P bU\_U`Pbc`l] WP\U`WP]XoX  a^abPRR [PSX@^0' ^Q`PWfPe []!X]U`P[l]l]UdPW^RlbY bPbbXY. 1 e^TU mZa_U`X\U]b^R R \U`W[lbe 

WPRXaob̂ b abU_U]X WPa^[U]XoX  a^abPRP a^[UYb _^`^R^S^ Z [UTo_`PabR^`P. a[^X bU`o}^bR [PSc' Z^b^`Po_ U`UTRXSPUbao X c_[^b]o}^bao 
|1`X mb^\ ̂ _`UTU[o}^iUU W]P11U]XUX \UUb a^TU`)<P]XU [lTP. 3Pa^_ 1_[X`P\ ^Q`PWb1P.]lb\ X Z R]U|h]X\ S`P]X{1P\ 
[U]]l{U \U`W[lbU _^`^Tl1 ^b[XgP}^bao a[PQl[\ m[UZb`^a^_`^1'XR- S`c]bPe P`ZbX11U-D_lbb ab`^XbU[labRP ]P 3Pa^.]bU]]l]e \U`W[l1e 
[U]XU\ X ]UQ^[lb_^Y aZ^`^abl}^ PZcabXgUaZXe Ye R^[]. m[UZb`^- _^aU[Z^Ra  [US_aZ^S _̂ ̂ QU`Ue<lo ZPaPUbaoR  ^a]^R]^\ ]UQ^[lhbXe 
ZX]UbXgUaZXU aR^YabRP ̂ _`UTU[ob^baoW ]PgXbU[l]l1\ a^TU`>ZP]X- 9Xa[^ ZX\X R`U\U]]l1\X WTP]Xo\X X a^^`co<U]Xo\X. TUd^`\X`^-
U\ R a^[UY _^`^R^\ ̀ PabR^`U. ^Z^[ 4̂ 0?^, RP]]l1e WTP]XY R S1^aU[ZPe a^abPR[oUb:0 \TU`\P \_Z'

3Pa^[U]]lbU \U`W[l|U _^`^Tl] X\U}^b ]XWZc} _̂ `^g]^abl, Z^- _ RWTP]XY a^] 337^, 1XZaX 227^, P R S. |{URUZ 50|^. DQa[UT^RP]XU 
b^`Po Qlbab`^ a R`U\U]X ]P-c\U]l1_PUbao cRU[XgU]XU\ TUYabRXo \^`aZX\X ^b-0\TU`\P' STU a[^)ZU]l1 WPa^[U]]l{\X _^a. ^a]^RP]Xo 

(R S`cWZX 10 X Q^[UU [{U`a_UZbXR]l1\ oR[oUbao Xa_^[lW^RP_ gb^`PW). _`UX\ciUabRU]]^ acS[X]Xab^S^a ^abPRP'_ ^ZPWP[X' [^)ZU]Xo\X 
]XU ZX]UbXgUaZ^Y bU^`XX _`^g]^abX. |{^[c]U]lb W]PgU]Xo m]U`- _^aU[ZP |03. ?`UTX _`XgX] XW263W TP]XY TUd^`-TUd^`\X`^RP]lb 
SXX PZbXRPfXX Z^b^`Po a T[o `PW`c1hU]Xo' ^a]^RP]XY.c\U]l1_PUbao cRU[XgU- \PfXY ]U_`PRX[l]Po ^fU]ZP ]UacSbTUY a_^a^Q]^abX - 
]XU\ WPa^[U]]^abX X _`XQ[Xe<PUbao Z 12 ZZP[/\^[l' b.U. Z W]PgU- ZP'bWP-gb^ @PQ^bP]P T mb^YZ ]XS^Y _^ZPWP[P' `PW]^^Q`PW]lbU, 
]X}^ RU[XgX]l{ bU_[^R^Y [lTP' 1Z[b^gU]Xo _^a[UT]U-TUab`cZfX].{ 1!'1^Scb Ql[bl [^al Qb,b _U`RlbY RWS[oT] U aRoWP]]lbU _`^Q[U\l1 ]P ca-
S^ X ^_`UTU[o}^b _`^g]^abl WPa^[U]]^S^ S`c]bP. R bU^`XX ̂ ZUP]XgUaZ^S^b^[lZ^ ^QiUY _U1_]^ `PW`U1_U]l{ `P\1(Pe 

?^_`^bXR[U]XU aTRXSc _^ _^RU`e]^abX a\U`WP]Xo a \PbU`XP- \^`_XWc1bU]XU Z`X^SU]]l{e Z`X^[Xb^SU]UWP. 1 ]Pab^oh{UU R`U\o 

[^\ \U`W[l1e WPa^[U]]l{e _^`^T a \^`aZX\ e[^`XT]^-dc]TP\U]bP a_^ \]^SX\ ]UaRoWP]]l1\ aZXe ^aPT^g]l1e b^[i _`^Xae^T1{b T`cS 
]Pb`XURl{\ WPa^[U]XU\ X\UUb ]XWZXUW ]PgU]Xo, 1(^b^`l|U R a`UT- oR[oU'|^ao\^]^S`PdXo ]P_`PR[U]],]o\. |{`UTabPR[U]]Po T`cS^\ 
]U\ 1.5 R ]XeU a^TU`)ZPiXeao R `PWP TUYabRcb^iU-`UZ^\U]TPfXoe Xe._U`R^Y _^_l;bZ^Y ^QjUTX]Xbl 
S^ ?!X|1P. X _`UTabP-gb^ RlbaZPWP]]l1U R 0Rb^`lb ]PTU}^bao, `PQ^bU 

'|TU:'1 |[^[c]U]lb ^Q R]cb`U]]US^ b`U]Xo XTP]]l1U WP]X\P}^-cRU[X]U]XX cS[P _^[UW]l1 Xaa[UT^RPbU[o\, R[U]]l1U QcTcb `UWc[lbPblb 
afU_[U]Xo _`X aTRXSU a bUgU]XU\ R`U\U]X, gb^ aRXTUbU[labRcUb l1.Z`X^[Xb^W^] XWc(bU]XU\ ̂ ZUP]X!{UaZ^b1 iX\ao 
^Q WPa^[U]]l1e \U`W[l1e _^`^T_ ^ \U`U c_`^]]U]XX TUd^`\b[`^RP-
]Xo.

De[P>ZTU]]l1U \U`W[lbU _^`^Tl1, Z^]fU]b`PfXo _^`^R^S^ `Pa_
bR^`P R Z^b^`l1e Rlb1_U _`X ^b`bbfPbU[l]^YTP]]^Y `PR]^RUa]^Y 
bU\_U`Pbc`U' X\U}^b _`^g]^abl' _`URl11_P{^ic}^ _`^1{]^abl a^^.1.-

RUbabRc}^iXe ]U\U`3[l1e _^`^T.
mZa_U`X\U]bl1 R _^TWU\]^Y [PQ^`Pb^`XX 0\TU`-[[XbU[l]l{U 

\X]aZ^Y \U`W[^b]^Y abP]fXX _`^T^[VXbU[l]^abl1^ ^b ]UaZ^[l_
ZXe \UaofUR 1 1 [Ub _^ZPWP[X,g b^ _`X S`PTXU]bU bU\_U`Pbc`l1T^ 
^Z^[^ 0,1 R [lT^]Pal1iU]]l1e '?/a\ ^Q`PWfPe_ `^Xae^TXb XW\U]U-
]XU Z`'{^SU]]^S^ \XZ`^ab`^U]Xo \U`W[l]e S[X]Xabl1e WPa^[U]]l!e
_^`^T QUWW P\Ub]^S^̂ QiUS^ _U`U]^aP R[PSX. \4XS`PfXo a^[UY R
\U`W[l1e _^`^TPe_ `X R^WTUYabRXX S`PTXU]bP Z^]fU]b`P|fXX a^[UY
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|6. 0]faf\^RP !.1. [XT`^SU^eX\XgUaZXUW PZ^]^\U`]^abX Z`h^[Xb^W^-
]lb: 0Rb^`Ud. ... SU^[.-\X]. ]PcZ. {ZcbaZ, 1985' 35 a.T|1a. T-`P 

\1. 0]faja\^RP !.0., |`hU^`lUR !.D.\cb\XgUaZXY a^abPR ^b[^-T^]]l]e 
(P`aZ^S^ >ZU]XY ]P _`XQ`Ue<]^\ \^`o eX}'{XgU-||\4XS`PfXo cgPabZU 

aZXe m[U\U]b^R R Z`X^[Xb^W^]U. !{PcZP, !^R^aXQX`aZ: 1985.

|8. 0`\P]q 0PcZP ^ [P]Tb_PdbU.\|' 1915.281 a.!',\. 
19. 0`_mU\^ R 3. 1. 0aa[UT^RP]XU ̂ a^QU]]^abUYa X[l]^[lT!1abl1e S`c]b^R

ZPZ ̂ a]^RP]XY a^^`ce<U]XY. ZP]T. 0Rb^`Ud. ... SU^[.-\X]. ]PcZ.TXa. 
[.' |971.

20' 0`m D.m. ̂  acQPZRP[l]^Y Z`X^[Xb^W^]UaU RU`]^S [̂ UT^RXb^S^̂ ZU-[XbR@0bc@0
P]P @USX^]PTl]l1U X bU_[^dXWXgUaZXUX aa[UT^RP]Xo \U`W[lbe S^`-|| 

(\QX`X.9ZcbaZ, ]l!e _^`^T R 1916. a. W-26.7. 0[jTa^R 1.[1.' 0^[b_P`Pca 1.1.1([X\Pb^[^SXo. Y.: }}4WT-R \̂ Sc, 1978.
21. 0`m D.3. 1U`\^PQ`PWXo \^`aZXe QU`US^R\.4 .: !PcZP, 1980. 160 a.298a.
22. 0`m D.3. 1(`X^SU]]l1U S!`^fUaal{ QU`US^R^WY ̂ ]lb P`ZbX-2. 0[l_^6U`U TX]P\XZX !.9' [{^TR^T]l:Y [UT. 1!1.-}{.: S^]bX, 1939.

g9aZXe \^`UY ||b^SX Xaa[UT^RP]XY Z`X^adU-|| 3. 0ZaU]^R R.X. ̂  dc]TP\U]bP[l]l1e _`^g]^abX X _[PabXg]^abX T[XbU[l]^Y \U`3[l]e a[P-
3U\[X R 0`ZbXZU X ?cQP`ZbXZU.] ^R^aXQX`aZ:! PcZP, 1991.Q^WPa^[U]]l]e `l: _UaZ^RX  ac_UaUY 1(^]ab`cb<fXX bb // WTP-dc]TP\U]bl] a' 12W-129.]XY 0`ZbXZX. [.,1974.T[o 

23. 0`m D.3. 1WPX\^TUYabRSbU ach1X X ^ZUP]P R _^[o`]l1e }[PQ^-4. 0ZaU]^R 1.!4., 1.1' `USX^]P. 1(`XbU`XX _[PabXg]^_\U`W[^S^ ,0,^Zc]PUR a^ab^o-
acQPZRP[l]^Y Z`X^[Xb^W^]l'b \4Uo<Tc]P`. Z^]d.TX]P\XZX || ]Xo `Pb^`Xo 3Pa^[U]]l]e S`c]b^R Da]^RP]Xo X // )ZX[l|e X ^QiU-dc]TP\U]bl1 

"1(^]aU`RPfXo X b`P]ad^`\PfXo RUiUabRP R X m]U`SXX Z`X^adU`U 3U_abRU]]l1e WTP]XY] P RUg]^\U`W[l}e S`cfbPe. ]1., 1973. 13-18.a. 
_b[X''. |[ciX]^, 2001. a. 184*185.5. 0[UZja] D.0. \X\Xo ^ZUP]P. }1.: [XT`^\UbU^XWTPb' 1966.248 a.

24 0b[Pa 0`ZbXZX [}[1(, [[. 0.D.1`Ub[]XZ^R. \.' 1985. 1{P`bP/ 6. 0[UZf] 0.,4. `UT. 0a]^Rl{ SfT`^eX\XX. .}1.: [XT`^\UbU^XWTPb' |910' 414 a. ({UbRU`bXg]l1e ^b[^>ZU]XY \-QP 1:10 000 000. \4^`aZXU b`P]aS`Uaa!.1X R1. 0[UZaUUR R.@.̂  R^W\^e<]^abX Q^`lQlb a ]P[UTo\X _cbU_.{ WPa^[U]Xo
_[UYab^fU]U \-QP 1:40 000 000. [{P[U^SU^S`PdXo 0`ZbXZX Z ]P1!P[cS`c]b^R 0WR'3 PQPYZP[. [U^S`. || ^Q-RP ???@.1 968' b' 4. \ 5.dX[. 
]^RUYb_US^m bP_P\ -QP 1:40 000 000.a. 84-86.

25. 1Pqc 19.1.,7`^dbf\^R 1.7.' 1Paa^[l]cba 0.(. Da]^R]l{U WPZ^]^\U`]^-8. 0[fUR D.?. ?bPTXo aR^YabR\ ̂ `aZXe S[X]1,babl1e _^-d^`\X`^RP]Xo 
abX X bX_l1 _[Pab^Rl1e WP[Ue<UY_ ^TWU\]^S [̂ lTP R(`XbU`XX 1PZX]aZ^S^ `Pa_`^ab`P]U]Xo P`eX_U[PSP Rl]TU[U]Xo abPTXY [Xb^SU]U_`^T // 
aURU`]^Y] PabX 3P_PT]^-?XQX`aZ^Y_ [Xbl] |{[Pab^RlbU Z`X^-[lTl] // WPS [X]Xabl1e _^`^T ^fU]ZX Xe ab`^XbU[l]lbe aR^YabR. T[o ?bPR`^-
[Xb^W^]l1. 9ZcbaZ, |982' a. 1W-2W._^Tl,1976. a'2|-2W.

26. 1Pc[h]6.3. [U^T^S^-bUZb^]XgUaZXU X _P[U^SU^S`PdX]UaZXUW PZ^]^_9. 0[ladP]^RP 0.0. \U`W[l|e WPa^[U]_[[XbU[l]Po TUd^`\X`cU\^abl 
\U`]^abX \]^S^[Ub]U\U`W[l1e _^`^T \^[^Tl{e _[Pb_]l1e S`c]b^R d^`\X`^RP]Xo 8Uab]. 1!1[}. ?U`Xo 4. || [U^[^SXo. 1992. \ 2.

0Rb^`Ud. ... SU^[.-\X]. ]PcZ. \|., 1979. 44 a.70. TXa. T-`P. 0]P]o] 0 .0. !c4UeP]XW\ [lT^Rl|T d^`\: U[U|1|4o R \U`W[l1e S`c]bPe R _`^fUa-
21 1Pc[ja] 3.8. Y]^S^[Ub]U\U`W[l{U _^`^Tlb ]UdbUSPW^]^a]lbe . aU m[UZb`^^a\^aP 8Uab]. `PY^]^R\4[)/. ?U`Xo 1959. !\! 4.|| dXW. aaa@.Y .: |{PcZP, 1985.|1. 0]faf\^RP !1. ?^abPRR ^T]^`PabR^`X\l1e a^[UY \]^S^[Ub]U\U`W-
28. 1Pc[h] 1.1., [].?., ?ce^q^[laZPo !!4ab^`Xo !P]la[^RP [l1e P[[b^RXP[l]l1e `PWRXbXo^b[^e<U]XY 5.ZcbXX 11^]Rlb \U`W- "\'0. !U]b`P[l]^Y // 

\]^S^[Ub]U\U`W[l1e _^`^T ]P bU``Xb^`XX X \Ub^Tl| UU XWc1{U-???@ [^b]^Y ̂ Q[PabX. 9ZcbaZ, 1969.
(]P ]bPo 0ab^`11o \]^S^[Ub]U\U`W[l1e _^`^T 1R`PWXX _`X-|| \2' 0]b[al;.\^RP !].1. `PWR14b11o @^[l _`^b1Uaa^R _`^\U`3P]Xo _^`^TR  d^`\X`^RP-

\U`U ^bTU[l]l1e 1981. \.' a. 2410.]XX eX\XgUaZ^S^ `USX^]^R). a^abPRP_ ^TWU\]l|e R^T \4PbU`XP[lb !] a^RU|f. _^// 
29. 1Pc[h] 1.1', 0".// ., ?ce^q^[laZhY a.1.0a]^R]lbU mbP_l1_^TW.R ^TP\ ?XQX`X X 8^ab^ZP. '|Ue^RaZfY 14`ZcbaZ-{PQP`^Rab<, 1970.[P[l]. 

\]^S^[Ub]U\U`W[l1e bb^`^T UR`^_UYaZ^Y?URU`^_1^ab^ZP 73. 0]laaf\^RP `PWRXbXo [].0. )(X\XgUaZXY a^abPRX [^Rlbe ^WU`]l1e`PabR^`^R ' (XQX`\' gPabX aaa@X  3P_PT]^Y 1'P\ e<U. a.41_60'^aPTZ^R| {U]b`P[l]^Y $ZcbXX ZPZ _P[U^SXT`^[^SXgUaZXY _^ZPWP-
30. 1P`P]^R 14.$.[U^Z`_^[^SXgUaZPoZ P`bP ???@\ PahbbPQP 1:1000 000bU[l DWU`PZ `X^[Xb^W^]lb || ?XQX`X. !^R^aXQX`aZ: !PcZP, 1974.

(_^oa]XbU[l]Po WP_XaZP)\ 4.: 3]P]XU, 1960.48 a.|4. 0]faf\^RP !.0. ?UW^]]lbU XW\U]U]Xo eX\XgUaZ^S â ^abPRPZ `X^_m-
31. 1U[[U` !!. 1Po]XU [UT]XZ^R, mRabPbXgUaZXZÛ [UQP]Xo, XW^UbPW'1o'.S^R P[[1^RXP[l]l|e ^b[^>ZU]XY [XT`^SU^[^SXgUaZXU \U`W-// ca[^RXo 

_^ab[UT]XZ^Rl]U \^`o 1(P]PTlb 9UbRU`bXg]^Û [UTU]U]XU WU\[X.// [^Y W^]lb. .[ZcbaZ, 1916 a.60*69.
\4.: \4X`,1974.1 5. 0]fafWX^ RP !.[1. |(`X^SXT`^SU^[^SXgUaZXU ^a^QU]]^abX\ U`W[^Y W^-

32. 1U[^R |!'0., !.7.,{^]]lbU QPaaUY-^b[^>ZU]Xo P`ZbX(1UaZ^S^ ]lb. !^R^aXQX`aZ: !Pcb<P, 1981. 153 a. '\P_f]P 
]P. .[{.: \4^`aZ^Yb `P]a_^`b, 1961.
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[XT`Pblb. \4.: [X-1U[^_ce^RP 1.1. \]^S^[Ub]U\U`W[l]e _^`^T 1.4.[PW^RlbU 33, Da^QU]]^abX D^\f]P 48. 1l^Z ?.[., $PZPU^] 18.D.' `P3RXbXo 
1PW^RaZ^S^ R R`U\o S|^[c^ab`^RP RU`e]U_[UYab^fU]-S^[^fU]^R^U || \Xo,1980.296 a.

R^_`^al1 Xe(]P _`X\U`U X ]UZ^b^`l]U \4ab^`Xo \]^S^[Ub]U\U`W[l1e 1R`PWXX R^T _^`^T 49. 1P[ojfZ^ [\4.|. 1TX]abR^ S!`X`^T]lbe `PWRXbXo 
^bTU[l]l!e \.' 198 1. a.92_96. \Sc. 1966. \ 5. a. W4*52.SU^eX\1111 ||1Uab]. `USX^]^R). 

_^`^T _^Rb^`]^-)ZX[l]l{U34' 1Uc_U[UR ]._' ^ _`U^Q`PW^RP]XoSe ̂ `]l1e !D.[{. [^[^fU]^Rl1U aX]SU]UbXgUaZXU 8Paf[lgcZ 50. dXWXZ^-eX\XgUaZXe 
1981. ?U-R W^]U\ ]^S^[Ub]UY \U`W[^bl] \[b^[^SXo X _^TUW]l1U XaZ^_PU\l1U. X3lbaZP]Xo R ab`^XbU[labRU. || [lTl{ _-RP $\P[ 14]>ZU]U`]lbU || 

1974. \ 5. 1. 8lb_ 2' a.1,1-|9.`Xo 
a^abPR_ ^T3U\]l1e [lT^R.35. 1^V:U]^R^ 0.]7'' 1PZc[h] D./. 3Za_U`X\U]bP[l]l1U Xaa[UT^RP]Xo \U- 51'. 1Pab'[[lgcZ 19.|{' ]]4W^b^_]^-ZXa[^`^T]lbY 

eP]X3\^R [U`UTRXeU]Xo R[PSX R S[`^\U`WPb^iXe S`c]bPe 1e4PbU`XP-|| 1. \.' |992.419 a.b. 
[lT^R ]P P`ZbXgUaZ^\0] aaa@'[l1 _^ [PQ. Xaa[UT. \U`W[l]e S`c]b^R. ?Q' 3. \4.: ]]4WT-R^ !PZ^_[U]XU _[Pab^Rl1e 52. 1U[a.aZ^fZfY 04'0. 

11 b`P11ad^`\P_1957. Z^]d. "(^]aU`RPf||o _P[U^b[U[ldU }1Uo<Tc]P`. // 
|[chX]^' 2001.36. 1^YZ^ !'!. 3Pa^[UfXU S`c]b^R ZPZ a`UTabR _̂ ̀ UT^bR`PiU]Xo \^`^W- R Z`X^adU`U 3U\[X''. RUiUabRP X m]U`SXX fXo 

]^S^ Rl1_cgXRP]Xo Da]^RP]Xo' X \UeP-// a. 187_188.dc]TP\Ufb^R dc]TP\U]bl1 
\4': !PcZP.,1973.]XZP S`c]b^R. 1962. 6. _[UYab^fU]U. ]\! _`^fUaa R 53. 1U[fgZ^ 0.0.||`X`^T]lbY 

R 0`ZbbbZU. [.:37, 1`h[[h]^ 0.[1., |`cWq^R0 .1., 0'?. Y^h:]^abl \]^S^[Ub]U- X a^^`c)<U]XY WTP]XY 8U[[f [9'9. !ab^{bgXR^abl !P]lZ^ 54. 
[-RP 0]-\U`W[l]e _^`^T] P \^[^Tl]e \^`aZXe bU``PaPe [lbTP]aZ^S^ || 1973.?b`^YXWTPb, 

(U`Xo X.ab`^X-X3l1aZP]Xo R ab`^XbUTlabRU.1 973. 15. !l:_. 3. _`^UZbX`^RP]Xo Xaa[UT^RP]XY, 1U[[f ]9.9' Da^QU]]^abX 55. 
'<U]U`]l]U Dc]TP\U]-S`c]bPe a.22*24. ]P WPa^[U]]lbe RUg]^\U`3[l1e // bU[labRP WTP]\Y 

\. 1911.1.0. S`c]bPe. 38. 1`^RZP [.!7.,[Uqb^[o !'1.1., 04c`Ph^Z^ 0'0., ?lagURaZfY |[U`U]^a X WPa^[U]]l1e RUg]^\U`W[l1e bl1 ]P aX[l]^[lTXabl1e 
R[PSX R^T^`PabR^`X\l|ea ^UTX]U]XY X _`U^Q`PW^RP]XaUb ̀ cZbc`l] a. 35-45.

RUg-_`X S1`^\U`3P]XX _`X`^T]l1e aXabU\ \|PbU`XP[lb |[U`- a_^a^Q]^abXW Pa^[U]]l1e 1.0' D ]UaciUY || !9'1'' [`]jXf] TXa_U`a]l1e 56. 1U[[f 
3.\4. 1963' \ R^Y Z^]d. @^aaXX.1 &. 2. \4. \996. a. 130_1W9.SU^Z`X^[^S^R ]`' ?^b^W\^`@||414_`^UZbP. ]^\U`W[l1e S`c]b^R // 

]P01 X a^^`c)ZU]Xo 39' \U`W[lbe S`c]b^R. Y.: ]]4WT-R^ !.D. 3TP]Xo 1`^qaZPo 0'[. ?>ZX\PU\^abl 1.1., DUq^`^R 57. 8U[[f 19.9., !,^:ac]PUR 
aaa@'| 962. [^aab`^YbbWTPb1,9 63.\4. : 1{`PY]U\ ?URU`U. 

S`c]bl1 ZPZRUg]^\'{U`3[l]U 40. 1`^]dU]Q`U]U` 1.6' 3PZ^]^\U`]^abX 0,0' 3Pa^[U]]lbU 58. 1U[[f @.9.,1{P`_c]f]P `Pah`UTU[U]Xo `PR]^RUa]^S^
\U`W[^b^RUTU-Z^]d. _^ WPa^[U]]lbe S`c]bPe 3Pa^[U]]lbU 1`. || a^TU`ePfXo ]UWP\U`W1_UYR ^Tlb R \4Ue<Tc]P`. ^a]^RP]Xo a^^`c>ZU]XY // || 

Y.: !PcZP, 1990. a' \U`3[l!U S`c]bl1 ZPZ ̂ a]^RP]Xo a^^`c)ZU]XY. 9ZcbaZ. 191W. 49-56,]Xb^. 1lb_. 7. 
^ ]UZ^b^`l1e9`Zh] 0.]. 16.0., a. 34*W8. [8.9.,[`hjhja] |7.0., [!fZhb_f] 59. 1U[[f 

(X]UbXgUaZXU _[PabXg]^abXR bU^`XXS |`^g]^abX \UVTc _^ZPWPbUTo\X 41. 1`ch^Z^R 0.1. Sb`UTabPR[U]Xo RWPX\^aRoWUY WPZ^]^\U`]^aboe 
X ^Q_X >ZX[' X _`^fUaalb. \4,: Da]^RP]Xo S`c]b^R \{U`W[lbU Sb^`^Tl1 Z`X^SU]]lbU S`c]b^R \U`W[l1e RUg]^\U`3Tl1e // 3Pa^[U]]l]e dc]T. // 

[., |978. a.9_|2.S`c]bPe. }1PcZP,1991. ]P RUg]^\U`W[l1e WTP]XY iUabR. 
RUg]^\U`W[l1e_^`^TPe_ ^T _0- }}4aa[UT^RP]Xo WPa^[U]]l1e 42. 1`cbhZ^R,4.!. \4XS`PfXo R[PSX R \U`W[l1e 1.!4. 1U[[aP 19.9., 0ZaU]^R TUYabRXU\ 60. 

X a^_WTP]XY 1995. \ 3. R ZPgUabRU ̂ a]^RP]XY S`PTXU]bP [U^mZ^[^SXo' Xa_^[lW^RP]Xo ab^o]]^S b̂ U\_U`Pbc`]^S^ R Xe S`c]b^R // fU[oe 
|9]9'!^R^aXQX`aZ, a. 60-68. \U`WT^b^RUTU]XU. 0]>ZU]U`]^U || de<U]XY 

_^QU`U-43. 1`cb.hba^R 0.1. 3Pa^[U]]l]U \U`W[l1U _^`^Tl1 0`ZbX]UaZ^S^ a.152-16W.
bU\_U`P-a. WPRXaX\^abX e(lo' Xe X Y.: [1WT-R ]̂ c1[}, 1998. 330 |.0. D _`^Xae^)ZTU]XU aR^YabRP. 19.$., |`Xlkhb^ 67. 1U[[f dc]ZfX^]P[l]^Y 

R _^`^-a^[UY eP`PZbU`XabXZS {^[WcgU- R^T^`PabR^`X\lbe 44. 1`cahZ^R 0'8,, 0ZaU]^R 1'?1 0_`UTU[U]XU a^abPRP S`c]b^R ̂ b bc` WP\U`WP]Xo ' 
\U`3[^b^RUTU]XU.a>ZPbbfU X X]VU]U`1{^U abX WPa^[U]]l1e \U`W[l1e S`cfb^R XW ̂ _l]b^R ]P ^T]^^a]^U @U^[^SXoS ̀ c]b^R || R^\ // `PabR^`U 

ZPZ a^^`cVU]XY. \4.: !PcZP,3Pa^[U]]lbU \U`WTl1U S`c]bl1 ^a]^RP]Xo 193_196.\., 1982. a. 
]PabX1990. 83-90' 3.3. [XT`^SU^[^SXo a. |{.0', |WU\Q[^ fU]b`P[l]^Y 8U[l\f]^ 62. 

\U`WTl]e 0] aaa@,1 959.45. 1`ch^Z^R 0'1.,"\U_f]aZfe [ .1., !!fZ^[PUR 0'0' ^ _`^g]^abX \.-[., !!{WT-R^ 1D>Z]^Y 9.ZcbXX. 
0a^QU]]^abX WPa^[U]]l1e S`c]b^R _-RP 9\P[. 1P\ >ZU' a. 115_121. |7PR[^RP 1U`]lalXUR }1.0. 1[Pa^R 17.0., d^`\X`^_63. '\.!4., (XQX`X \4WR. 46. 1`ca;.aZ^R 0.1., 1!fZ^[PUR 0'0', 7^\f]P S.0. ^ _`^g]^abX a\U`WP]1,1o \f]U`P[l]l1e ^3U` 1^ab^g]^Y || RP]Xo X dXW.-`Ue<X\P 

|' a. |16-191.X o<X- 1964' 1lb_. 6. \ \U`W[l1e WPa^[U]]l1e S`c]b^R {\P[P 0a]^RP]Xo Y`ZcbaZ^\ ebf\.000 _`X || dc]TP\U]blb c]-bU. 
S`c]-]P \U`W[l|e X [.' 1990. Dc]TP\U]bl1 a^^`ce<U]XY [lbe ^QiUabRU]]l]e WTP]XY R aURU`]l1e |{'D. X 0`. 64. 1^Y_'^Z^RaZlaY `PY^]Pe. 

47. 1`clXZ^R 0'1., [ .1, aR^YabRP\ U`W[l]e !PcZP, 1968. 200 a.R oZcbXX. \4.: bPe [Ud^`\PfX^]]l1U "b1U_lb]aZfe 
eX\XgU-|X1U`W[lbU Sb^`^Tlb X Z`X^SU]- @.!1. ^a^QU]]^abX WPa^[U]]l1e _^`^T _^[c^ab`^RP0 \P[ @^\P]^RaZfY 1UZ^b^`lbU 1'[7,, || 65. 8^[Z^RP 

X !b`X[USP}^-R_PTX]l! ]l1U _`^fUaalb. Y.: !PcZP' 1991. _^TWU\]l{e [lT^R }o]TX]aZ^Y aZ^S^ a^abPRP 
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|!'1. 11`^UZbX`^RP]XU,1.@1., ?ceP]^R [9.|4., !{`^b_^R 88. |^]]P`^R 
79'70.\4U`W[^b]lbUX aa[UT^RP]cbo. gPabUY ?U[U]oeaZ^S ê `UQbP // iXe R !{ZcbXX.X a^^`c)ZU]XY WTP]XY X mZa_[cPbPfXo ab`^XbUTlabR^ 

1lb_. 10. a. 114-128. 316 a.1969. 9ZcbaZ^UZ ]X)Z]. !:[WT-R^' .{ZcbaZ: 
!^-9ZcbXX. aR^YabRPS `c]b^R 66. 1^b_oZ^R !.|c1. DXWXZ^-\UeP]XgUaZXU (b`cZbc`]l1U ^aP-^a^QU]]^abX X |^`lZ^RP !'1.04' 89. TUd^`\Pb4X^]]lbU 

!PcZP, a.R^aXQX`aZ: |915.115 \'1.: !PcZP, 1965._^`^T. T^g]l!e 
[lTP ^WU`P0.!4. \X\fgUaZXY a^abPR 1^b_X]fUR !{.[{., 04UiU`oZ^RP 67. a.b^[i. |.' |973.171 bU``XSU]]lbe |1.?.||P[U^SXT`^eX\Xo 90. {'`P]6U`P 

W6. 5. a.12^5*1206.1PYZP[ 0] 1961. b. \ aaa@. ||\^Z[. [c` [8.}1.1(`X^SUb+]lbU 1b[ab_^b_f]^R 97. [`U]hiUR ?.1., dXWXZ^-'\.1.' !PcZP, 1915.2\5 a.[lTl| aaa@.\ {.: 68. 1b_b^`h] 1.!,1.|7^TWU\]l1U 1980.\4.: !UT`P, X Xe _`^S]^W. SU^[^SX!{UaZXU_  ̀^fUaal1 
_^`^Tl]. Y.: !{PcZP,S^`]l1U 69. 1b_b^`k]P !.0. ?UW^]]^-Z`X^SU]]l]U 11`X\^`aZ^Y W^]lb_^`^Tl{ !.D. \'1]^S^TUb]U\U`W[l1U 92. [`hU^`lUR 

1984. 1PcZP, 1966. 180 a.$ZcbXX. \'1.: '/0. \U`W[l1eX ]UaciPo a_^a^Q]^abl 8o[^R 6.6. @U^[^SXgUaZXUaR ^YabRP ]P_^`^Tl] \]^S^[Ub]U\U`W[l]U 93. [`hU^`lUR [7'D. ?^R`U\U]]l]U 0] aaa@'| 959.S`c]b^R. Y.: 7WT-R^ (P`aZ^S^ b_U[ldP'0`ZbX'bUaZ^S^ 1(`X^[Xb^W^]P \^`o h[U[ldU || '/ b_Z.,\4.: 8lbah:. ^a]^Rl1 \UeP]XZX S`c]b^R' 1. 6.6. @U^[^SXgUaZXU 1o[^R 
9ZcbaZ,1981.

1918.441 a. ^b[^VU]XXeP`PZbU`|1ab\1ZP ?U\_U`Pbc`]Po T^]]lbe 94. [`XU^`lUR 1|.D' 
eP`PZbU_?.3. ab q`. 1!1Ub^TXZP̂ _`UTU[U]Xo ]2. 1o[^R ?.? ', [^`^qUfZh[+ _-RP(WP_PT]^U_ ^QU`Uo<lU \^`o gPabX 1(P`aZ^S^ R _`XQ`U>Z]^Y \U`W[l1e_`^g]^abX X a)ZX\PU\^abX _^[WcgUabX' T[XbU[l]^Y `XabXZ R e^[^T]l1e _^`^T _^gR X S^`]l1e 9\P[) [U`\XZP `USX^]Pe'|| !PcZP' 1966.S`c]b^R. \4.: 

1982. a. 10]-1 11.9ZcbaZ' ]P Z^]bX-X RUg]Po \U`W[^bP Z[X\Pb [PR`_[^RP 04'/{. ?^R`U\U]]lbY 73. (`X^[Xb^W^]P 9\P-gPabX 3P_PT]^S^ _`XQ`U>Z]^Y |!.D. 95.[`a+P^`lUR !PcZP, 1981' 1 12 a.]U!bPe. !^R^aXQX`aZ; 
1987. 110 a.XWT-R^, Z]X>Z]. [P.9ZcbaZ,9ZcbaZ^U S`c]bl!]P \U`W[l1U a^[URlbe 74. [PYqPU]Z^ 1./.8^WTUYabRXU `PabR^`^R \U`W[l{eR^_`^ac ̂  |1.D.,7RP]^R ].a.Z 96. [`hU^`lUR d^`\X`^RP]XX ZPZ ^a]^-S`c]bl1 3Pa^[U]]l1U \U`W[l1U X ab`^XbU[l]l1U // `PabR^`lb X \Paa^_bU_[^- \^`UY |1`^fUaalb P`ZbXgUaZXe b^[i ]P ^ab`^RPe // |990.RP]Xo a^^`ce<U]XY. \4.: !PcZP, 

!PcZP, 1965._^`^TPe. \'1.: R \U`W[l1e S^`]l1e ^Q\U]P XW\U]U-P]b`^_^SU]]l1e \[Ub^TXZP_ `^S]^W]^Ŷ fU]ZX 7 5 . [aa`PUc[o ,/1 .?. 
R^Tlb R WP\U`3P]Xo bU\_U`Pbc`l! TXa-1.[.0 _^]X>ZU]XX |`hU^`lURP 97. 198-5.\4': YWT-R \̂ Sc, ]XY \U`W[^bSblbe ca[^RXY. Xaa[UT. \U`W[l1e_^ [PQ^`Pb^`]l|\ _U`a]l1e S`c]bPe ]c|PbU`XP[lb || 1981. 195 a.Y.: !PcZP, P]P[XW. 16. [PaP]^R [.[.|{`X^[Xb^[^SXgUaZXY 

aaa@'1 957.0] 3. \4.: ?1WT-R^ S`c]b^R. ?Q. _^'bR P[[}^RXP[l]lbe //[.[.!a[^RXo WPa^[U]Xo\ U`W[^b]l]e 1'|. [PaP]^R 
?Q'S`c]b^R WPa^[U]]l1e // WP\U`WP]Xo |.0. |U\_U`Pbc`P [`hlhh] 98. 1916._^`^Tl1. 1[PTXR^ab^Z' S^`]l1U ?UW^]]lbUX  \]^S^[Ub]U\U`W[l1U 

19 P, 63'b`. ?^b^W\^`!141,1_`^UZb a.183-189.
- ^U\X-bf[^R ?^RUi' W[l1e aR^YabRP\ U` | | [ hbhh] [! . 0 . \$UeP]bPgUaZXU 99 . !UT`P' 1988.3.[. 1`bh^RP. \4.: ???@ |!^T ` [U^Z`X^[^SXo 78. / `UT. 

Z[X\PbXgUaZXe R ac`^Rlbe ab`^XbU[labRP ca-]P` _^ ̂ Q\U]c ^_l!b^\ ]!1.: ||4WT-R \̂ 4[}.|{^T 1.Y. ?^[^\PbX]P. 79. |U^mZ^[^SXo? URU`P / `UT. 
19]0'1. 5. 1lb_. 5' 1(`Pa]^o`aZ' [^RXoe. 1992' 210 a'

_`^g-eP`PZbU`XabXZ ^S|`UTU[U]Xo [PQ^`Pb^`]^S^ ( 1c1Ub^Tlb a^_`^bXR[U]Xo 1 00. [`c]blb. 0.?. ^fU]ZU _`UTU[l]^ 80. [U`Pah\^R T[XbU[l]^S^ 
0'Wf-S^ab2 4586-90' S`c]b^R. \U`W[l]e \{UeP]XZX S`c]b^R|1`^Q[U\lb aTRXSc _^ \PbU`XP[c TUd^`\X`cU\^abX \U`WT^S Ŝ ̀ c]bP // "1"b' " 1990'1990. R^ abP]TP`b^R, Y.: ?b`^YXWTPb' X X])ZU]U`]^S^ \U`W[^b^RUTU]Xo. 

1995'}}4WT-R â bP]TP`b^R. [D?1 25100-95. 1:1 0 000 000 @UT. 13PaaXdXZPfXo. \1[-Q / 101. [`c]blb. ZP`bP bU``Xb^`XX ???@. 8 1 . [XT`^SU^eX\XgUaZPo 
R _`^\U`WP-X \Paa^_U`U]^a [11. 1U_[^- ].1., 1`^RZP (RaRSRX). |02. \4.!. 0RgX]]XZ^RP 0PRfq^RaZfY 

1985'Y.: YX`, 1974. YX]aZ, _^`^T. b^`do]l1e aXabU\Pe. D. ^aPT^g]l]e b^iXe @', 04PZZU]WX 3R^[b^fXo 82' [P``U[a 
WPa^[U]]lbeeP`PZbU`XabXZX R 1.1. 0a]^R]lbU 103.,['P[\Pb_^ 211' a. dXWXoUaZXU 

1aUa' \4U-!1|1 \'1PbU`XP[lb R^Tlb 1`. a^[o]^Y a^ab^o]XX S`c]b^R R \U`W[^\ // [U`\X]UaZXY P]P[XW \^`aZ^Y // \U`3[l1e !{.3. 83. [hb__bU`\P] 
1966.1lb_. 5. 15. g. 1 a' 5-2W. a^RUi. _^ SU^Z`X^[^SXX. 0! aaa@.1 937. 1lb_. >ZTcRUT^\. [PQ. ' 

S`c]b^R_`^- WPa^[U]XU R 1.?. 0aZcaabRU]]^U R^T SU^\^`d^[^SXgUaZXe 1 ./ /7Pab_^gZh] !.D. @^[l _^TWU\]l1e 84. [[PW^RaZfY 104. ,['P[\Pc_^R ', 
b_U[ldP. @[.:X _P[U^SU^S`PdXo 1966.]P bhU[ldU [U^\^`d^[^SXo ?b`^YXWTPb. R ab`^XbU[labRU. // fUaaPe 

R _cg{,1-SPW^_`^R^T^R 1978. a. 41-54. 1.?1., !.6. }ab`^YabR^ !PcZP, ]Pab_^gZf] 105. 0P[\Pc_^R 
}1.: [XT`^\U-_^gR. SXT`^dXWXZP 199 a.0.Y. 3Za_U`X\U]bP[l]Po 1UT`P' 1978. 85.[[^Qca S`c]bPe. .11.: ]Xabl{e 

R[Xb^SU]UWP ^WU`]^S^ bU^XWTPb1, 969. ^a^QU]]^aboe X.T. D ]UZ^b^`lbe 106. !'P]f[^R 
SU^__^[o`]^Y !Pc-0`ZbXZU |1`^QTU\lb ^Q !^R^aXQX`aZ: 86. [^R^`ceP a.n. o.o. [PZZU[l // ?XQX`X. DWU@PZ ̀ X^[Xb^3^]lb Z`X^[Xb^W^]U || 

a. 37-_50.1968. 285. 11.: [XT`^\UbXWTPb. 1`. 01Y14,'S. S`PdXX. ZP,19]4.
a^-b^`do]^_Q^[^b]l]e Y':a^[UR^S^ 8'7 . [^[oZ^R[ ].04. Da^6U]]^abX \^`aZXe acQP`ZbX'bUab<Xe `Uo<X\P X.T. |{[UYab^fU] ]01. `PR]X]' 0P]f[^R 

|{^gR^RUTU]XU,^ac1]]U]XU\ 1P`PQl| R aRoWXa  // [^]gPZ^Rl1e _^]R \Sc' 1978.}}4WT-R^ 
1951. \ 6. a.WW8*W47.
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S`c]bPe'RU!!]^\U`W[lbe ]P |b 3.!. Da]^RP]Xo |21 dc]TP\U]bl1 a. !^Zc]PUR !UT`P, \918.238 |{^[o`]lbY [Xb^SU]UW.\ 4': ' 1,08. X.T. !'P]h[^R 
1963.Y.: [^aab`^YXWTPb, P`ZbXgUaZ^S [̂U T- ;[X_^bUWP_ ̂ WT]U_[UYab^fU]^R^S^ 109. R 1,4. [P]h[^ ab`^U-Z`X^SU]]^S^ |.!4" 3PZ^]^\U`]^abX 128. d^`\X`^RP]Xo _^WT]US^ !c6hZ^R _`^Q[U\lb _P[U^SU^S`PdXX ]XZ^R^S^ 0a]^R]lbU iXbP || ?XQX`X):3P_PT]^Y b1`X\U`U _^`^TPe(]P ^aPT^]]lbe ]Xo R \U`3[lbe 1983. a. 211-221.ZPY]^W^o0 `ZbXZX' )1': @UT`P, 

48 a']PcZ' 1984' SU^[.-\X]. ... 0Rb^`Ud. T-`P TXa' hR Z`X^[X-X US^ ̂ a^QU]!{^abX 1\0. X.T. DaPT^g]lbY _Ub`^SU]UW 0P]f[^R R \U`W_WPa^[U]]^abX | .]4.3PZ^]^]c1U`]^abf |29' `Pa_`UTU[U]Xo 0cQfZ^R 1995' h 3. a. 3_14.4. [U^[^SXo. Y[}. ?U`Xo b^W^]U ||1^ab]' X _`^-_^`^T \U`W[l1e D^`\X`^RP]XU \^`aZXe ^b[^e(U]1'1oe // [l1e \4PbU`XP[lb_`X`^T]Po aXabU\P 171 X Da^QPo Z`X^SU]]Po // . !'P]h[^R 'T. 14-21 1986' a' \4.: !PcZP, _`^fUaa^R' 'S]^WZ `X^SU]]l|e h\Sc, 1996'@^aaXX1' {]. 2. \4.: 14WT-R^ |1U`R^YZ ^]d. SU^Z`X^[^S^R 
b^[i 3P_PT-(^abPR \U`W[l1e ab`^U]XU X Z`X^SU]]^U [.[4. 130. !cQh[^R |9W_20W.a. 

a.2002.246 \4.: [1D?' ]^Y ?XQX`X. Z Rl1TU[U]X[^ Z`X^-_^Te^T |12. X.T.(`X^[Xb^SU]UbXgUaZXY 0P]f[^R ]P _^_X]jUZfX^]]l!U.]1lTl1 [[4aZ^_PU\lbU 04.04. [.[4., !{^`U{ab\ab |3|' \ 1.[U^[^SXo.1 998. !c6b._a^R 1X1[)/. ?U`Xo 4. SU]]l1e 3Uab]. || ',c'.'`',. d^`\PfXY 65'\ 5' a' 5R h1954' SU^S`' ?U`Xo - 0! aaa@. o\P[ ||YWR. a' 5W_62. S`c]_}'|U`W[l1e 3Pa^[U]]^abX @.8. |{`X`^TP | .%., 14RP]^RP 132. b^\. !cQXZ^R 1U\PbXgUaZXY ^_Pa]^abX. X'T. [U^Z`X^[^SXgUaZXU 113. !P]][^R R S`c]b^R \U`W[l1e h0aabUT^RP]Xo `Pb?^]Pe?XQSb`X b^R 3P_PT]^Y || "Z@cZ'',2000.3 16 a.Y.:[1WTPbU[laZPo dX`\P 
\., 1987.^aR^U]Xo. P`ZbXgUaZ^S^1{`X^SU]]l1U _^`^Tl] X.T., )/(hUP`UR 1|4. !'P]h[^R '\.0. 1'1 Xe S`c]bl{ \U`W[l1U `Pa-|{.3 . 3Pa^[U]]l1U | .!,[ ., [4RP]^RP 133 . 1977. !c6hZ^R _^Z`^R.@ 1.: !PcZP, S{^`^Tlb X a]Ue<]lbY b_U[ldP \{U`W[lbU // hb\{U`W[l1US`c]bl| f*?m]]`^ab`P]U]XU]PbU``Xb^`XX???@//3Pa^[U]]l1U a. |1_26.

1990'\4.: !PcZP, a^^`co<U]XY. ZPZ ̂ a]^RP]Xo hhZPY]^3^YaZXe0^]]^-a^[UR^Y a^abPR 11'5. X.T.' $hPP`UR ,]1'0. !P]h[^R a^abPR[U]Xo1{ _`X]fX11l1 11.!. ?^TU`e<P{{XU !4RPb-^^RP |.1., 134. !cQhZ^R _P[U^SU^S`PdX]UaZXe!R`PWXX ZPZ [^ZPWPbU[l ?URU`P ^b[^>ZU]XY ?XQX_(]P 3P_;h]^Y _`bblbU`U S`c]'S^R \U`W[l]e ZP`bl| WPa^[U]]^abX X_`XQ`U>Z]l1e !!4aa[UT^RP]Xo ^aPTZ^]PZ^_[U]Xo || `PR]X] ca[^RXY 1991'1PcZP' \4': _`^fUaal]' X Z`1'1^SU]]l1U _^`^Tl] \"`.,l1U /7 1979. a. WW_46. `') \Sc, \^`UY. Y.: {{4WT-R^ b_U[ldP P`ZbXgUaZXe 
a. 85-89.$\P[ 0l@l^mn^R1 .|1., ?^Q^[UR3 .1.[[^[c^ab`^R || 1|6. !'? ., h!,P]f[^RP 

135.1RaUUR0.1.,!^`Pc]0.1.DeX\X.bUaZ^\a^abPRU[UT]XZ^R^S^Sb^-(]P _`X\U`U_^`^T 1R`PWXX b^`Xo \]^S^[Ub]U\U`W[l1e @P3RXbXo !1aa[UT.S[ofb,1^[. \4PbU`XP[l1 3Ulf[U 7/ ]P ?URU`^_1^ab^g]^Y Z`^RP \.' 1981. a.84_9|.^bTU[l]l]e `USX^]^R). 
1985' \ 52'a.205-209'\U-\PbU`XP[l{ 3Za_U`X\U]bPTl]Po 0. 1(^\_^WXfX^]]l]U // 7\7. 0P]fm[ R S^e<]^!b PYaQU`SP 'bPabX\{^TU[1'1`^RP]XU !.8' TR1'1'<U]Xo 136. ![ha^R 1(]. 2. Y': \4X`, 1990' a. WW6117 eP]XZP. '

5 1 995, X SXT`^[^SXo, '\4UbU^`^[^SXo ']\! \^`o 1(P`aZ^S^ | | \{X`, 1967. 300 a.\4.: ^aPT^g]lbe ^Q`PW^RP]XY. 7|8..['UUU]a 3'7. [U^eX\Xo WP-\4U`W[^b]l1U 0.!{', ?PRRh]^R ['!' [{^]^`^RaZb'a[^ b]f[f]UP` ./1.7', 13] ![^RaZPo X_^TWU\]l1e R^T // ' 119. 3.7.' [XPSU]UW 0mn.1. [XPSU]UW !,UPU]a 1966'1{PcZP, \4'; 9'ZcbXh' _^gRl] a^[U]]l1U [UYb`P[l]^Y 42614W.1!1.: \4X`, 1911. a' ZPbPSU]U3 ̂ aPT^g]l1e ^Q`PW^RP]XY. $Zc'SX_ _^gR ||WPa^[U{{]^abX ZP`bP ?eU\PbXgUaZPo 138. ![^RabaPo R[PSX\XS`PfXX Xaa[UT^RP]Xo 120' Y.04, 3Za_U`X\U]bP[l]l]U "\.[. !U`6U]URP 
1 969'9ZcbaZ, ^Q[PabUY. ]\'1U`3.S1^b]l1e 11^gRlb [!^gR^RUTU]XU.R \U`W[^Y S!^`^TU X^]^R ]Pb`Xo, ZP[|1o, [XbXo // X ^ab_^]U`Z X SU^\^`d^[^SX'bUab<XS} [\4' 04. [ U^[^SXgUaZXY ! \39. \^[PUR' ` 1965. \ 1. a.58-62. aX['_`^X-WR' _^ XWcgU]X}^ b`.?^RUbP }1oe^RaZXY| | Q^[lb_^Y \]^S^Z^\_^]U]b]l]e `^RP [[`^]]^abl 3P\^`^VU]]l1e 121' 04.||4, 0U`QU]URP 

XbU\S[U`Pbc`l1 a^abPRP' ^b Xe eX\XgUaZ^S^ R WPRXaX\^abX `Paa^[^R a' |47-228.1970. 1lb_. 60.b`. !Y||4D?_. ?'Q. 3P\^`Pe<XRP]Xo || ca[^RXY 
|40.1`],b^R0"0,,b1c`^UR|1.1.1U^`UbX.bUab<XU^a]^Rl1eX_fXgUaZ^YbUe.\4.:aX[lb. !.1'' 04c[[U` 1'/\4.|1^R^`e]^ab]l|U |22. 1'1.,\!c`PUR !U`oUjb] 

583-587']\l 4. a. 1969.b.3. ]^[^SXX. !PcZP, 1987.
|982'Y.: !UT`P, 3.{'. 1(`X^[Xb^SU]U3. 1,41 . !`ak^R _^`^-X ^bbPXRP}^iXe R _`^\U`WP}^iXe X ]PS{`o)ZU]Xo 123. [Ud^`\PfXX {{URU`UR _^-\U`W[l1e |{Ub`^S`Pdbbo 8'[' X.T', 3'!.,!P]f[^R 02. !`j\^R \Sc' 1985.\:1': {4WT-R^ |1^T m.T.8 `b_^RP. TPe / `UT. 1987.311a.\4[}, Y.: }4WT-R^ RU'b]^YR 0.!4. \|X]U`P[l]l1U ^WU`P `^T. 1,24. 0WU]a-./7lb_^^RaZfY ca[^RXoe _^-\U`WTl!e _cgU]]'1U !8.0. !,U\^SU]Sb^U ]UQUqU]Z^ 3.0', !`a,aP^R 143. }}4WT_6. \4'-[.: \U`3[^bU. @lb_. 1`. 1(^\XbUbP _^ RUg]^Y \U`W[^bl1 /7 \U`W[^b^RUTU-X])<U]U`]^S^ X S`c]b^R \UeP]XZX S1`^Q[U\l] // `^T 0! 1938' 19-|01.R^ aaa@' a. 

1990.?b`^YXWTPb, ]Xo. \.: |{^T [. )1P`aU]P^Q`PW^RP]bbY 125. X ZPbPSU]UŴ aPT^g]lbe / `UT. [XPSU]U3 !'? ' \4Paa^_!Pc\^RP 1'[:!', [8.0., 1cRh[hSa m.T., [U^UPU]Z^ 1`jb,a^R !44. \{.: YX`, |971.464 a.X 9bb[X]SP`P. [e<.1. Z^]d'{ \U>ZTc]P`' S`c]bPe // WPa^[U]]l1e R _`^\U`WPb^iXe _U`a]^a @.1. D _`^fUaaPe }!{P`^\aZXY |26.,['^[^_m^R1 9.?. TXddU`U]fXPfXX, 
1992.[{chX]^, _^ Z`X^_UT^T^SXX' R^b[^)1(U]XY ^a^QU]]^aboe l{PbU`XP[P X bUZabc`]lbe ^aPT^g]^S^ 0QP_^WU`P [lTlb [{^S`UQU]]lbU S`PRU'@'0. `PY^]P X'X', !dh\^R 145. Xab^`bbXb_U[ldP. |[`^Q[U\lb gUbRU`bXg]^Y RU`e]UY gPabX ̂ b\U[^S^ 

10'1940. ]g^ ?^f. ab`^XbU[labR^. [Pe // a. 1||*|2W.b_U[ldP. \4': !PcZP, |982. 
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SXT`^eX1c1XgUaZXe746. )!{PUUP` Xo Z`X^SU]]l1e !b S[ofX^SU]]l]e ](.6. )(X\X.bUaZPo SU^S`PdXo \ 65. 11 R P]^ R 0. 1.'[ U^` SXT`^\UbU^`^RX  ]{lTP`U!]]^S^ 
S. 1^`^]U>Z [X\X.bUaZPo _`^fUaa^R. 1Y!!1'[0, 1987.234 a.Y.: SU^S`PdXo X SXT`^SU^eX\Xo.// `PY^]P 

11U`\l' 196W. |{[X^fU]-oUbRU`bXg]l]U ^'S[^)ZU]Xoa.29*W6' |66. 14RPbc^RD .0', ?U\U]^R !.0, 
141. )1{Uab_Z^RP aR^T]l|\ 7 a^ .1{.' [c` [?-\. D^`\X`^RP]XU Z`X^SU]]^S^ ]XW\U]]^abX X Xe Z^``U[ofXo 9]^-Y]TXSX`aZ^Y ab`^U]Xo `PW`U_

S`c]b^R. Y.: !PcZP, 1982' ]^RUYShXe ̂ b_?XQX`X !(^``U[ofXo aURU`P W^\ ZPY]^W^o 3P_PT]^Y // 
148. )&hUP`UR ||4]>ZU]U`]^-SU^[^SXgUaZPo eP`PZbU`XabXZP̂ b[^>ZU- aURU`P !R`PWXX. [.' 1970.[^>ZUS:XY "\'0. 

]XY b_U[ldP 1^S^-R^ab^g]^gYP abX [U^eX_bXo_ ^`^Rl|e\^`o )1P_bURlbe 0aa[Uf^RP]XU ?_h`hq^]^R 04 .0 1,61 . 14RP]^RP | ., @laQP[Z^ 0.!., || ' '|[ 
_`XQ`U>Z]lbe X ShU[ldP [XT`^SU^[^SX!{UaZXUP`ZbXgUaZXe \^`UY. @{': \^`UY }}{WT-R^ 0`ZbXoUaZXe R^T ^b.:[^>ZU]XY // `PR]X] T^]]l1e 
\Sc, 1979. a.9|-96. hbU[ldP.Z^]bX]U]bP[l]^S^ 0`ZbX]UaZ^S^ X \U`W[^b]l]U ca[^RXo 

|49. )!{hUP`UR ]1.0. 3PZ^]^\U`]^abX Z`X^[Xb^W^]lb 0`Zb'X]U- [.' 1982' a. W7-51.`PWRXbXo 
QPaaUY]P aZ^S^ |{`X^[Xb^W^}{P 0`ZbX]UaZ^S Ŝ hU[ldP. 9ZcbaZ, $\P[P' 1. 2. [U-|| _`^\l1a[^R YnZU]U`]^-SU^[^SXgUaZXY\ ̂ ]Xb^`X]S 1 68. 

1981. a. 14-17. \Uab^`^>ZTU-^aR^U]Xo1 ^RP]U]Z^RaZ^S^ ^Z`X^[^SXgUaZXU ca[^RXo 
|50. )!{jbUP`UR,//.0. 0a^QU]]^abX aR^YabRW Pa^[U]}|l|ed^`lbX`^RP]Xo ]Xo. 1b^\U]l, 1996. 232 a.

S`c]b^R \4U`W[^b]l1U Xaa[UT^RP]Xo. 1983. 8lb_. 2]. // a. 185-189. \U`W[l1eaR^YabRP 8.,4. [|`^]]^ab]l{U |69. 17a_h`o] @'0., 1Ub_`c]b+]P 
(`X^SU]]lbU 1,51 . )&hPP`UR _^`^Tl1 0`ZbX]UaZ^S^ QPaaUY]P || 1975. ]$ 7.1^`d._`^\-abl. b^`d^\X]U`P[l]l]e "\.0. // cT^Q`U]XY (`X^SU]]l[U _`^fUaal1 X oR[U]Xo R ?XQbb`X. 9ZcbaZ' 1984. a. 3_13. ^ZUP]P. \4.:\X`^R^S^ \]0. [{P_[fb+ [1.."1. !^RUYh]Po 1{ab^`!{o _^QU`U>ZXY 

152. )!{hUP`UR'\.0. DZUP]XgUaZPo Z`X^[Xb^W^]P.Y .: YWT-R^ \Sc, 1997. }4WT-R \̂ 4[}' 1973' 265 a.
320 a. !ZcbXX R _^WT]U\aURU`]^Y \U`W[l1e b^[i \11,. &P_[f]P 7.0.7ab^`Xo 

\53. )!{hUP`UR 0[Peb_ 1.@. \4]^S^[Ub]U\U`W[l1U X \]^S^[Ub]U^e[P- _^`^T 1R`PWXX\]^S^[Ub]U\U`W[l{e "\.0., ZPY]^W^U 0ab^`Xo || `PWR'1b'bo 
)ZTU]]l1U _^`^Tl1 1P]lZX]^Y ScQlb [U^S`PdX]UaZSbU _`^Q[U\lb|| 153-}81.(]P \., 1981. a. _`X\U`U ^bTU[l]l]e `USX^]^R). 
XWcgU]Xo ?URU`P. Y.: 7WT-R \̂ Sc, 1977. a. 115-124. R^W`Pabc_^ Z`11^SU]]^\c bU``Xb^`XX? ??@ 172.|(P`bP ̀ PY^]X`^RP]Xo (P`aZ^S^ 154. )|{hUP`UR./1.0.' 3U\gfef] 3.!. 1(`X^[Xb^W^]P \^`o X UU (.0. TX- (0Rb.: 1(^]T`PblURP' 1.?. _^`^T X bf_c Z`X^SU]UWP. [P]X[^RP,

]P\XZP _`X P]b`^_^SU]]^\ R^WTUYabRXX [1`^S]^W XWh{U]U]Xo _`X-// 25 000' 1985.\-Q 1 : 000 @^\P]^RaZXY,1 .1. 1Pc[X]). !.!. 
3P_PT]^Y ?XQX`X. Y.: 14WT-R \̂ 4[}, 1988.`^Tfl1e ca[^RXY a^abPRPa^TUR^S^ [4.]4. 1,13. [{P`]Pce^R [|.!4., 0Ub_`PcaZPY[_U [X]P\XZP a. 103-106. |1^gRlb \U`W[._^]R |{`UTQPYZP[lo // aUW^]]^-T[XbUTl]^\U`W[^b]l]e 

155. )(cZ^R 1.D., 1P]c_U[UURP 3.04., ?P[b_l[Z^R !'!4. 0WlbaZP]Xo ?URU`- 200.^Q[. 9ZcbaZ' 1969. a. 
]^S^ _^`bP R DQaZ^YS cQU.8l:_.3. \4.-[{.: }4WT_R^ Sca\_, 1953. (^[`^bXR[U]XU \U`W[l1e WPa^[U]]l1e1'14. [{P`_^R 1./|b!., 8U[[l^ 18.9. 
160 a.

)"{! 4. 1968'bb aTRXSc Da]^RP]Xo S`c]b^R // dc]TP\U]blb. |56.3PYjfUR 7.|([XT`^SU^eX\Xo aaa@.) 1.: !UT`P' 1986. (P`_c]f]P \U`W-WPa^[U]]l1e eP`PZbU`XabXZX 0.0. [{`^]]^ab]lbU |15. 
]' 57 . 3 Pc_U]PfZPo 11. 17.' ?Pd ^eh]P X'0. Rl!iU[PgXRP]XU\XddcWX^]]^U R 9Zcb. 0aa@.|1`^Q[U\lb ab`^XbU[labRP S`c]b^R S. !ZcbaZP [l1e 7/ S[X]. Y. 1968.

1912.1lb_. 1. $ZcbaZ, |58.3P`UfZhY n.Z', 8^`^QlUR 8.@' |{`^S]^WX`^RP]X_Ù UTU[l]l1e a^_ \U`W-aR^YabR 0.0. }}4aa[UT^RP]XU 176. &P`_c]f]P dXWXZ^-eX\XgUaZXe ab^o]X`1 ^a]^RP]XY |1`^Q[U\l1 \UeP]XZX 14S`c]b^R // dc]TP\U]b^R 0Rb^`Ud.XWlbaZP]XY: X])<U]U`]l1e S`c]b^R [l]e WPa^[U1{]l1e T[o X])ZU]U`]^S^ l'1U`W[^b^RUTU]Xo. Y.: ?b`^YXWTPb1' 990.
]PcZ, }1. 1974.... ZP]T. SU^[.-\X]. TXaa. 159.3U]Z^Rfg 8.1. 0a]^Rlb ^ \^`aZXe QU`US^R\.4 .:cgU]Xo `PWRXbXX _`^[|]^ab-Xaa[UT^RP]Xo ^ \Ub^TXZU R.X. |17. !{P`_c]jc]P 0.0', 0ZaU]^R 

14WT-R 0̂ ] aaa@' 1962.7\0 a'
1911 .[`. [1000Xa' S`c]b^R \U`W[l1e ]l{e aR^YabRW Pa^[U]]l1e || 1'60. 3]P]UX`^R @'?. DQjU\]Po S[X]!,{abl1e S`c]b^R.TUd^`\X`cU\^abl 

8lT_. 48. a.262-21W.|c|.' 1919. |64 a.
[1^T1 : 2 500 000 _^!bR aaa@\ -QP / bX_^R eX\XW\P WPa^[U]Xo 178. 1(P`bP 161 . 3[^gURaZPo @.]4., !{^`^[UR 3.,4. 3[UZb`^_^RU`e]^ab]l|Uo R[U]X'| R

\.' 1975.1S^`^RP 1PWX[URXg. ScSZ. 1.1. X0.0. `UT. S[X]Xabl1e _^`^TPe. Y.: YWT-R \̂ Sc' 1988. .SUZabc`l1' )<X[l][UTo]l1U X WU\[o]l1U R 1.04. 1(`X^SU]]l[U 1'] 9. !Pc_Pa^]^ 162.3l^Z^R 18.[., |{`Pa^RaZfY 0'[., 04^WUP]^R1̂. 1., 1U`Rla]aZPo D'[|.
^b-gUbRU`bXg]l1e _`XW]PZ!1 \]^S^[Ub]U\U`W[l|e ZPZ SU]UbXgUaZXU 3[UZb`X]UaZXU X PZcabXgUaZXUa R^YabRPW Pa^[U]]l]e \U`W[l]e S`c!{-

gUbRU`b11g]l]e ^b[^-XWcgU]XX 1^_`^alb Z`X^[^SX!1_ `X [^>ZU]XY // b^R 3Pa^[U]}bl1U \U`W[l1U S`c]bl1 ZPZ ̂ a]^RP]Xo a^^`c>ZU]XY. \4.:// 
\4.: 14WT-R 0̂ ] aaa@'1 962.><U]XY. !PcZP, 1990'

\]^S^[U1'_Xaa[UT^RP]Xo !.|4. @[U`W[^b]^-dPfXP[l]lbU ]80. [{a:_bPa^]^R 163. 3l^Z^R 19.!. D[`UTU[U]XU aR^YabR\ U`W[l]edXWXZ^-\UeP]XgUaZXe _U`X^-]UbRU`bXg]^S^ b^[i X R^_`^al] _P[U^SU^S`PdXX ]U\U`W[lbe _UagP]^-S[X]Xabl1e S`c]b^R Z^\_[UZa^\ SU^dXWX.bUaZXe\U b^T^R:
_U`X-gUbRU`bXg]^S^ _`^Q[U\lb XWcgU]Xo R Da]^R]lbU ?XQX`X // TP 0Rb^`Ud' SU^[._\X]. ]PcZ. \4., \992.89 a.TXaa. T_`P 

1965. a. 286_29W.^TP. \.: 11PcZP, 164. 3cQ^R! .!. \4^`aZXU R^Tl1 X [],Tl1. \:1.: [XT`^\UbXWTPb, 1938. 4'54 a.
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(Pb_aca^]a;R 18\. 1.04.' 1c0^R [/. 1(`X^[Xb0[0SXgUaZXU 41.Xaa[UT^RPS1Xo Xaa[UT. {`^]XZP, ^Qace<TU]Xo. 3lb_. R \{PbU`XP[lb S[ofX^[^SXg. 
1P]lZX]^Y ScQlb \^`o ]1P_bURlbe \{U`W[^b]l{U `PY^]U Xaa'fUT^RP- Y': }}4WT-R^ 1981. a. 62*61 // 0] aaa@, '

]Xo. 1lb_. 12. Y.: }}4WT_R^ \Sc 1912. 1`c]PZa>R ,.1.3. }(`X^SU]]],!Ua. 38_46. 17.!7.' |91 .!{^`UYb\P Y.04., }1URaP]b_^RabaPo ' 
\82. |{P`_c]f]P 0.0.1( R^_`^ac ̂  _`^g]^ab]lbe {DS^`aZ^S _̂ ^[c^ab`^RPX  _^QU-aR^YabRPeW Pa^[U]]l1e SU^aXabU\l] !(P`aZ^S _̂ ^QU`U>Zlo 

\U`WTl|e S`c]b^R 9ZcbaZP Dc]TP\U]bP[l-?b`^XbU[labR^ R {\P[P X bU]TU]fXX Xe // R^ab^.b]^Y 3P_PT]^S^ // `PWRXbXo `PY^]Pe `U)Zlo 
?XQ[`X X 1(`PY]US^ ?cQP`ZbXZU:] UW.?URU`P.1 {`Pa]^o`aZ: 3U\[X R 0`ZbXZU X [[`^_bab`^Y]XX_`^UZb, ]l1U Xaa[UT^RP]Xo Z`X^adU`lb 
|972. a. W-1W. 3U\[X. [1chX]^,Z`X^[^SXX S^T!,1g]. a^Q`. !Pc]. ?^RUbP_ ^ T^Z[. 

|83, /{X`b;[[h] 1.0., ?lagUR 1.1., [U[a]q[f] 0'1. 1UeSbXgUab<Pob U`\^TX- 1996.
]P\XZP. Y.: 3]U`S^Pb^\XWTPb, 1983. X ]UZ^b^`l1U R^_`^al1 416 a. 198. 14)[. {P`PZbU`XabXZP !{^`U]^RaZPo d^`\X-

1'81. |{^RqP 3.0. ||`^bPae^>ZTU]XU R^T ?URU`]^S^X [lTP _^RU`e]^ab]l]e WPa^[U]]l!e _^gR. eX\XgUaZ^S^a ^abPRP 9' |. &{.:`U>ZX\ `^RP]Xo 
{{4WT-R^ (PRZPWP: 0] aaa@' 1970.1946. eX\. ]PcZ' ]^R^!bU`ZPaaZ, ...ZP]T. 0Rb^`Ud. T|1a. 

185.|{^RqP (]XSP 6.,4. Da]^Rl( ^ _^!|RPe. _U`RPo. \4.: 26 a.@Pcb<P,cgU}|Xo 
|913.411 a. X 0.|., !^_lc[^RP 0.!. ?^abPR 199. !{^`^QP]^RP1 4.[ ., !{^RP[URP dXWXZ^-

|86. [{^Zf] 0'R. Z _`^Q[U\U Z`X^SU]]^Y X Xe XW\U]U]X'1.R\!1S`PfXX m[U\U]b^R (]P S[X]Xabl1e ^b[^>ZU]XY _`X- \UeP]XgUaZXU aR^YabRP 
\U`U 1U`e^oSPb,o') \4XS`P:1Xo eX\XgUaZXe aR^YabRP_ ^`^TX || m[U\U]b^R R Z`X^[Xb^W^- _`^fUaaU 0]>ZU]U`]^-SU^[^SX(1UaZXU [Xb^SU]UWP | | 
]U. !^R^aXQbb`ab<: !1PcZP, |985. !PcZP, 1983.R^_`^al1 [Xb^SU]UWP.\ 4.: 

187. |{^\P`^R |,['0., }!cZ^RZjb] XW\U]U]Xo\4Ub^TXZPZ ^[X1{UabRU]]^Y @.!4. DQiXU WPZ^]^\U`]^abX ^fU]ZX 200. !{^`^[UR1 .0., 3[^gURaZPo /.6. 
R[Xo]Xo _`^fUaa^R a^[U_U`U]^aP _^T ]P e^T S[X]Xabl1e S`c]b^R acQPZRP[b,]lbe aR^YabR TUYabRXU\TUS`PTPfXX dXWXZ^-\UeP]XgUaZXe 
\]^S^[Ub]U\U`W.b1l1e R[Xo]X-_^`^T 1_U[ldP 1P`U]UR^S^ SU^[. a`UTl1 _^T \.{^`o \{PbU`;PP[lb _^[^)ZXbU[l]^Y bU\_U`Pbc`lb {4W\U]U]XU // || 
1b^`^Yb <^]d. SU^Z`X^[^S^R @^aaXbb1. . 2. gUT^RUZP.\ 4., 1982. a' 55-60.SU^Z`1{^[^- U\ [X]P\X!{Ua{<Po TUobU[l]^abX 

(`[^[Xb^[^SXgUaZ^USXo. \,[.: YWT-R^ \Sc,2001. a. 154-183. 0]qU`a^] 11.04. 201 !{^b_^R0 .[-|., }1^mnZh] 0.1', . 
188. [{^\Wf]^ 0.0. 1;bXo]bbU YPbU`XP-_`bb`^T]^Y ^ab`^RP1 `P]SU[o ab`cZbc`l{ aRoW]^abX WPa^[U]- ab`^U]XU gUbRU`bXg]l1e ^b[^)ZU]XY // 

]l|e RUg]^\U`W[l1e S`c]b^R 1. ]c1., |996. a.2W8*24W.]P Xe !(]. _`^g!{^ab]l1U aR^YabRP Z^]d. SU^Z`X^[^S^@R ̂ aahX. ?b`^bf- [lb |{U`R^Y || 
(XQX`X bU[labR^ R (URU`P. :13. _^-S`c]b^R 1^ab^g]^Y X 1(`PYjbUS^ \]^S^[Ub]U\U`W[l1e 1lb_. 202. [{`XR^]^U^R| 4.[ . 0 WPa^TU]]^abX `PY^]Pe 

1{`Pa]^o`aZ \.,1911. Xaa[UT^RP]Xo. 1lb_. 20. \^`o QU`U>Zlo 1U`X]S^RP ||}\1U`W[^b]lbU ' 
189.[D]Xh1UR 1'|!. D^`\X`^RP]XU a^a1'PRP _^`^T R Z`X^[X- 1982. a' |99*2^0.TXa_U`a]l1e 

b0W^]U. !^R^aXQX`aZ, 198]. X])<U]U`]^-SU^[^-!.D., [{PUP] 0.0. Z ^a^QU]]^abo\ 203. [{`hR^]^U^RP 
190. !{^]hX4UR 1.!.' ]XW\U]]^a-1[Peb_ [4.@. \4UePbbXW\ P`ZbXgUaZXe 3Pa^[U]Xo ^b[^)<U]XY [UT^- SXgUaZXe _`XQ`Ue<]l1e `PY^]^R ca[^RXY 

R^S Ẑ ^\_TUZaP 1973.9ZcbXX \., \Sc' 1(`X^[^SXo _^gR. ||cbfX]^, Rlb_. e1|1. !!4WT-R^ 1991. Xaa[UT^RP]}1o. // bUY YU`W[^b}1l1U // 
19|. [{^]^]^RP @.?. 1{`X^SU]]Po _bUbP\^`dXWPfXo _^T\U`W[^b]l1e R^T a' 2W2-2W8.

(^R. 1^ab^.b]^-?XQX`ab<^Y \-QP 1 : 6 000 000 P`bUWXP]aZ^b?̂ Q[PabX 0\U`XZX /SU^[^SXo.1 974. ZP`bP ?URU`]^Y || 204. 1{`X^[Xb^[^bXgUaZPo 
\W' aaa@'1 990.[}[1{ |{^T 0.}4. ||^_^RP. `UT. 

\92. [{^]^bg^RP@ .?. S`c]b^R[XT`^eX\X]UaZPo S[X]Xabl]e W^j{P;|l]00bl ]1^TWU_{]l]e \U[X^`PfXo R^T ZPZ 1'0. [|`^b_R^_c(]X]]Po 205. !{`^]kba 
^TX] X3 ... SU^[.-_^ZPWPbU[Ub] ZP]T. _P[U^\4U`W'|^b]l!e 0Rb^`Ud. ?b`^bbbU[labR R̂ 1(`PY]US^ ?URU`P R _[^bX]^ab`^U]XX: TXa. // ca[^R!1b? 

;13. 1^ab'^.b]^b] ?hQbb`_ X 1{`PY]US^ ?URU`P.8 lS_. a.1(`Pa]^- \X]. ]PcZ. \4.'1970.23 `PY^]Pe 
o`aZ, 1911. aR^YabRX aZcaab-/. }gUb bU_[^dXWX!]UaZXe 6. 206. !{`^]jaZ $.0., [!^aURP 

(^[X]UabRU]]Po 1'93' [{^]^RP[^R 0.0. X 0`. ab`^XbU[labRU ZP_{U]]^-3U\-_o]l1e^fU]ZP R[b|o]'|o [`X RU]]^ WPa^[U]]l1e S`c]b^R `PabR^@U]_
]lbe a^[UY ]P 1978.bU\_U`Pbc`c ]PgP[P \4.: 3]U`SXo WP\U`WP]1,1o Sb^`^R^YR [PSX 3]U`SUbXgUaZ^Ua b`^XbU[labR^. 1P\ _[^bX] // // ' 
e<U. 1973. 1lb_.26. \]^S^[U'S]U-8.0. _^[^)ZU]Xo bU^`XX 201 . [{cq`oRfUR 0QiXU `PWRXbXo 

194. [{^]^RP[^R _^`^T 1R_0.0. 1(^[X.bUabRU]}{l1U \f^S^[Ub]U\U`W[l]e P__`^ZaX\PfXX WPRXaX\^abX b^[i 0ab^`Xo \U`W[l1e || `PWRXbXo 
]1`^g]^abX \U`W[^S Ŝ `c]bP \., 1981 . a.1*24.^b bU\_U`Pbc`lb X R`U\U]!{ [\`^Q[U- (]P _`!1l,1U`U ^bTU[l]l{e || `USX^]^R). `PWXX 
\l{ \UeP]b{ZX S`c]b^R (b`^Y- ]{])<U]U`-|1 !UZ^b^`l|U X]>ZU]U`]^S^ \U`W[^b^RUTU]Xo. 11!U`6PZ^RD .0. \4.: 208. !{c_`ja] 1.!., 0^[oZ^R 0.?., 
XWTPb1' 990. bX_^R[Xb^T^S]'1gUaZXe aR^YabRP ]^-SU^[^SX1|UaZXU `PW[}bg]l]e 

195. [{^]oelbSa 04.0.,!{ab`[_PlP^RP \4[}. ?U`Xo SU^[. 1972.[.[-., ||!c6]]P 1.0.\{`Xa';bbb,bb^[^SX1]Ua]<^U @Uab]. ]c1^`aZXe ̂ b[^'<U]XY a^R`U\U]]l1e || 
ab`^U]XU (^[lb_blb acQPZRP[l]l]e ^b[^>ZU]Xb? @Uab].TU[lb^Rl{e || \1.`. 
Y{'}. ?U`Xo SU^S`. ]P aU-1989. \ W.a .48*52. b`P]a`UaaXX |`^Xb,fZhY 6' 1. \4U>Z[UT]XZ^Rl1U 209. }1PR`^RP 04.0', 

{{UbRU`bXg]^S^ |96. &^`UYjabP (X6[`X 04.|4., 1ab.hU]ba^R _U_0.[{., 1`laZahb^a[ X ZTX\Pbl] [.?. D _`^Xae^>ZTU]bbX )(`^]^[^SXo RU`U 1R`^_lb X // 
_[Pab^Rl!e (XQ[`X WP[U>ZUY_ ^TWU\]^S^ [lTP ]P aURU`U 1960. a. |24-]36.3P_PT]^Y Y.: {4WT-R 0̂ ] aaa@' || `X^TP. 
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2|0.'\ PR`c a+;f] |9 _^TRX'<]l{e 0[[b^RXY acQP`ZbXgUaZ^S_̂  ̂ oa^R 228. 1.!. |1U`U`Pa_`UTU[U]XU Z^\-.0. 04PZUUR 6.1., Dab_`^c\^R `PR]X]]l|e `UZ 
X _U`XS[ofXP[l]l!e Z^]d. _^ Z`X^_U-^Q[PabUY \PbU`XZ^Rl1e ^[UTU]U]XY b`. SX] _^]U]b^R _`^\U`WP}^iXe _^gRPe 1 \4U>ZTc]P`. R || // 

0] aaa@.1 963. 1lb_. 87. 1992, 11ciX]^.T^[^SXX. 
(XQX`X 211. |.14. (_P[U^- \4.' 1955. 0]b`^_^SU] aURU`]^Yg PabX 3P_PT]^Y !-.0. )(X\XgUaZPo SU^S`PdXo R^T ac]11X. 328 a.229. ]\4PZaf\^Rhg 'b[PWcZ^R 

SU^S`PdXo). Y.: |,1WT-R \̂ Sc, 1972. 230. \^`aZ^S [̂ lTP. [.: 14WT-R Ŝ XT`^\Ub. Z^-04P[l\U`U] D. D aR^YabRPe 
2\2. ! .@ ?U\U]^R 19 ., .|7 . ?^abPR_ ^`^Rlbe X ^Q\U]]lbe \XbUbP 1930.90 a.aaa@' `PabR^`^R '\P_f]P 

^a]^RP]bbY ZPZ _^ZPWPbU[lS U^eX\XgUaZ^Ŷ QabP]^RZX WPa^[U]]l1e S`c]b^R [U-^aPTZ^]PZ^- 231. @|Pa[^R0 .!. aR^YabRP // \Ud^`\PfX^]]l!U 
_[U]Xo R ?URU`]^\ )1UT^RXb^\̂ ZUP]U [U^[^SXo\ ^`o. 1lb_. 23. \4.: \Sc. 1987.2. ^Z`X^[^SXgUaZXUX aa[UT^RP]Xo. 3lb_. }}4WT-R^ || "11.,

]|4XS^' 1973. a.45-51. a.2W7-24W.
213. [ .!4.@PagUb a^^`c>ZU]XY] P _`U^Q-^aPT^Z ^bbPXRP}^iXe S`c]bPe _^ R 232. [+4 Pa[^ R 0.,\. @ ̂ [l Z`X^aX]U`UWXaP dXWXZ^-\UeP]XgUaZ^\ '\P_Zh] 

\Ub^Tc Z^]bPZb]l|e ?b`^YXWTPb1, 947. P`ZbXgUaZ^S 1̂_ U[ldP 1(`X^[Xb^SU-^b[^e(U]XY TPR[U]XY. // T^]]l1e `PW^RP]XX 
214. 0.D.[1U`UTRX)ZU]XU R^Tl{ R _^gRPe S`c]bPe. R aRoWXa  XeX @^ab^R/],[.: ]UW R ̂ Q[PabX _`XQ`U>Z]lbe PZZc\cTobXR]l1e `PR]X] "\U6UqUR 

7WT-R^,{^]UfZ.a |e'|]-bP. b. 3. 1918. 71WT-R \̂ Sc, 1988. a. 59-60.]UdbUSPW^]^a]^abl1^\. 4., 
215.,]7UQUqU]Z^ ]9.!7. 1(`X^SU]]Po \XS`PfXo X^]^R X aRoWP]]^Y R^Tl] R 233. |4U[P\U0 \Paa^^Q\U] R S^`]lbe _^`^TPe _`X 3.[. 1U_[^- X dPW^Rlbe

[lT^]Pal1iU]]l]e _^`^TPe 0]>ZU]U`]Po SU^[^SXo. _`UR`PiU]Xoe. \.: !PcZP, 1980.TXa_U`a]l1e || 
1l:_.4. \4.,1,1WT-R 0̂ ] aaa@'1 989. 234. [4U[llafZ^R 1.[4. 0]e<U]U`]^-SU^[^SXgUaZXUX  SU^-1.0., ?_UaXRfUR 

(P`aZ^S^ 2|6. 19.].0 \XS`PfXX X^]^R R \U`W[l]e _^`^TPe 1P`U]f^RP X \^`Ub?. @^-Z`X^[^SXgUaZXU b_U[ldP ||[[ob\X^eX-"/1UQUqU]Z^ ca[^RXo 
\XgUaZXU X Z`X^SU]]l1U SXT`^eX\XgUaZXU _`^fUaal|, 1[PTXR^ab^Z: R^aXQX`aZ:! PcZP, 1995. 198 a.

0] aaa@' 235. 04U[l]fZ^R ?_UahRfUR [{c[hZ^R 1.['|' ab`cY]^Y 1988. 1.0., 1.7., D TUSPWP-TR]f 
217 . [lTP ]P 1_U[l-|4.D., ?b_`U[UfZPo !4.,[,. \4XS`PfXo eX\XgUaZXe m[U\U]b^R X ZPZ Xab^g]XZU ]^R^^Q`PW^RP]XY fXX cS[UR^T^`^T^R "\U[[Q\P] 

X^]^R R aUW^]]^bP[^\a [^U X RU`e]U\ S^`XW^]bU\] ̂ S^[Ub]U\U`W[l!e \^`o Xaa[UT^RP]XY[1U]^`aZ^S^ 0b^Sbf || dc]TP\U]bP[l]l]e dU 
_^`^T !PcZP,R aRo3X a _`^fUaaP\X bU`\^TU]cTPfXX ]P {\P[U YPbU`XP[lb Z`X^adU`lb R 0`ZbXZU X ?cQP`ZbXZU. !^R^aXQX`aZ: 3U\[X // 
[{U`R^Y Z^]d. SU^Z`X^[^S^@R ̂ aaXX.| (]. 2. Y.' 1'996. a' W90-W99. |991 . a. 259_269.

S[cQX-218."\U^]c_lUR D.!{' 1(`PbZXY Zc`a \^`aZ^Y SU^[^SXX.\ {.: YWT-R Ŷ [}, 236. /|4U[l]ffZhY 1.1. DfU]ZP S[X]Xabl1e ^aPTZ^Ra  c_[^b]U]Xo 
000S0' 1971.1963. 463 a. \^`o. Rl]_. |. |':. ]^Y _^ [U^[^SXo || `PW`UWc 

(`c_]lbU 219. )1jb]qQU`P /./. Z^[UQP]Xo R gUbRU`bXg]l{Y^ZUP]P a.1W4-1W9.c`^R]o 
_U`X^T. !.: 0PcZP, |972. _^ X]e(U]U`]^-SU^[^SXgUaZ^\cX WcgU]X1^231. \|Ub^1XgUaZ^U_ ̂ a^QXU 

220. 7[.[' 3^[[UYab^fU] \Ue(S^`]lbe R_PTX] 0WXX. YWT-R \̂ Sc' 1968.S^`]l1e _^`^T. b.1-2. \4.: [U]b`P[l]^Y "\haZc] 
Y.: !PcZP, 1915.\1]S a. Z`X^SU]]^S â b`^U]Xo WPa^[U]-238' 04h]PUR 0.]. Z R^_`^ac ̂  R{|Xo]X|b 

S`c]-221,. 7.0. 1TXo]XU _^RU`ef^abX X _`^g]^abl 3Pa^[U]]l;U \U`W[l]U ]l1e \U`W[l!e S`c]b^R ]P Xe || cTU[l]^Y c[lb`P_^`Xab^_'\l^b_Rf]^RP 
abX \U`W[l1e S`c]b^R ]P a^TU`e<P]XUR  ]Xe ]UWP\U`W11|UYR ^Tl:: 0R- !PcZP' 1990.a^^`c>ZU]XY. \4.: bl] ZPZ ̂ a]^RP]Xo 

R b^`Ud. ZP]T. SU^[.-\X]. ]PcZ. \.' 1961. |{^RUTU]XUa RPY' _^S`ce<PU\lbe [^-.'. 239. ||.0., [UY]Z\P] |4f]Zf] TXa. !.@. 
1.!. _U`X^T ||`^6[U-222.'b[^\b_PqWU ?bPTXX aR^YabRS [X]Xabl1e _^`^T S`c]bl', R mZa_[cPbPfX^]]l1Y ZP]1l]^ ^bbPo]]l1U || d^`\X`^RP]Xo 

\4.: ?b`^Y__`X Xe [XbXdXZPfXX aaa@.1 955. b. 102. \ 4' X])ZU]U`]^S^ \U`W[^b^RUTU]Xo. S`c]b^R X || \l1 \UeP]XZX T0|1 
223.'\^aURP ?. [., |P`X]P /||.|., [{c[Uj;[^RP 1'D.3[bfo]XU WPa^[U]Xo ]P XWTPb,1 990.

R^T]^-dXWX]UaZXUX  bUS{[^dXWfgUaZXUa R^YabRPS `c]b^R 3Pa^[U]- 1 a^ R [{. !. 0a^QU]]^abX X])ZU]U`]^-SU^[^SXgU_|| 240. |4fa]hZ !'[' [{., U[^c 

WP_PT]l1Y]lbU \U`W[l1U S`c]bl| ZPZ ̂ a]^RP]Xo a^^`c'<U]XY. ]c1.: !PcZP, 1990. a^RUbaZXe ]P ^. aZXe bU``Xb^`XX `cT]XZ^R ca[^RXY 
224. 11'!. 3]PgU]XU R _`U^Q`P- X])<U]U`]Po SU^[^SXo,S U^\^`d^[^-111_XfQU`SU] [XT`^SU^[^SXo, TXddcWXX // dXWXZ^-eX\XgUaZXe '\cU^R^Y 

W^RP]XoeR  _U`XS[ofXP[l]l1e |1`^fUaaPe ?UR.-1^ab.Z ^\_[. X]- }1., 198W. a. 16-33.SXo P`eX_U[PSP 1]1_Xb1QU`SU]. //?`. 
bP |{U]b`P 1lb_. R^Tl| X _^`^f0] aaa@.1 971. 38. 1.[!. D eP`PZbU`U bU_[^^Q\U]P 247. 04^[^]cafZf] T^]]l{e [P[l]UR^ab. 

0ZcbXX.225."\laaU]Z^ 04.0. ?^abPRX  aR^YabRPS `c]b^R. W^]U\ ^`o [P_bURlbe 1^_`. SU^S`PdXX R _`XQ`Ue<]^Y || dXWXZ^-\UeP]XgUaZXU 
\4.: !UT`P, 1980.272 a. a. 110-120.1lb_. 5. 9ZcbaZ, 1969. 

226. _^`^T R^-|4PZP`^R 1.!7. !UZ^b^`lbU PaS!UZbl] SU^eX\XgUaZhe _`^fUaa^R_ U- \U`W[^b]^Y eP`PZbU`XabXZU 242. 1.[|. |( [|^[^]cb[;Zf] T^]]l1e 
(]P 1P\ >ZU. 1lb_. 6.[Xb^SU]UWP _`X\U`U 9b<cbXX) \4PbU`XP[lb gPabX RP]lZX]^Y ScQlb \^`o )1P_bURlbe ab^g]^Y // || `XS['|fXP[l]^S^ 

X]ZR0. 1| Z^]S`UaaP b. 1. \.' 1982. [XT`^\UbU^XWTPb|'9 7W. a' 12W*\29.!1.: 

04PZP`^R aR^YabRP_ ^`^T' a[P-221. 8.|1. |{^TRX>Z]^abl eX\XgUaZXe m[U\U]b^R R _U`XS[ofX- 04^[^]cafZf] !.17.' [PR`h[lUR @.]4.[U[[^RlbU 243. 
P[l!{^\ [Xb^SU]UWU \4XS`PfXo eX\XgUaZXe Z`X^[Xb^- \^`o YUb^Tlb ̂ _`UTU[U-m[U_{U]b^RR  SPb^h1Xe _`XQ`U>Z]^Y W^]lb // // T]^ "|{P_bURlbe 
W^]U.1 ^R^aXQX`aZ: 1985. _^`^T. \4.: !PcZP, 1970.@PcZP, ]Xo bU_[^Rlbe aR^YabRS ^`]l1e 
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"1'X_bP]^-\U`W[^Y W^]lb 261. D6U`\P] |-{.[' 0ab^`Xo R[PSX d^`\X`^RP]Xo _P`^^Q`PW]^Y _U`UTRX)<U]Xo 244' 04^`^W^R0 .7' ]c|Ub^Tl1 `PagUbP _^`^T\]^S^[Ub!{U\U`W[l1e 0ab^`Xo }`P[laZ^Y ^Q[PabX || `PWRX'SXo ee11' \'' 1938.b. SXT`. X \U[X^`. R _^gR^S`c]bPe ||1.`.71]-bP \.' 198 1. a. 60-73.(]P ^bTU[l]l1e !R`PWXX _`X\U`U `USX^]^R). ]P WP-_^`^R^S^ X^]]^S^ a^abPRP 245. 04^aloZ^R !.D.1[Xo]XU `PabR^`P (cT`oRfU-(SU^Z`X^[^SXo) |{^T 1.0. 262. DQb[UU \U`W[^b^RUTU]XU / `UT. S`c]b^R 1`. \|aR^YabRPS [X]Xabl]e || \U`WPU\^abl X _`^g]^ab]lbU 
\Sc' 1978.RP. Y.: }4WT-R^ R 1([X\PbXgUaZXeac`^Rl1e _^ ^_l1b^\ ab`^XbU[labRP 6^RUi. ^Q\U]c 

[^aSU^[bUeXWTPb,\'[.: 0QiPo SXT`^SU^[^SXo. 263' DRgf]]afZ^R 0.['[. 1970. 13-18.a. 1. 5. 8lb_. 5. 1(`Pa]^o`ab<, ca[^RXoe. 
] 955.a^abPRR [PSXX aR^YabRP @.[. 246. /\4^c_U]Z^ [U_[^dXWX]UaZXU dPW^RlbY 

S`cbbb^R.\ 4.:_cgU]XU b'^]Z^TXa_U`a]l|e 1(`X^SU]]^U 264. D`[^R !.@. ... ZP]T._^`^T: 0Rb^`Ud. \U`W[l1e WPa^[U]]l]e TXa. TXa_U`a]l1e 
0] aaa@,1 962. 188 a'YWT-R^ Y., 1991 a.SU^[.-\X]. ]PcZ. .24 

(`X^SP[X]]l|U (Z`X^_mSX)] P _^QU`Uo<loeR^Tl! 265. D`[o]aZfY 1.1. X bUZabc`^_ab`cZbc`^- X Z`X^SU]]^U 24]. !P[Uc_^RP [1.?. |!1Paa^_U`U]^a 
(`X^SXT`^SU^[^SXgUaZXU (P`aZ^S^ Xaa[UT^-X [1U]^`aZ^S \̂ ̂ `^Y // _^`^TPe: 0Rb^`Ud. R _`^\U`WP}^iXe WPa^[U]]lbe TXa.^Q`PW^RP]XU 

a. 24-W4.RP]Xo. {ZcbaZ, 1985. @{., 1996. 23 a.ZP]T. ]PcZ. \4@' ... SU^[.-\X]. 
aR^YabRX 1.1. |1`X`^TP _`^(1]^ab]lbe 266. Daf_^R TUd^`\PfX^]]lbe W^]l]248. 17 RUa_!]^ R $. 1. \1U`W[^b]^-SXT`^SU^[^S1{gUaZXU Ub^W ca[^RXo 

\', 1979.S[X]Xabl1e _^`^T. (`X^[Xb^W^]P ]_U[l-0`ZbX]UaZ^S^ 0`ZbX]UaZXe bhU[ld^R aaa@ // 
S`c]b^R DefWh-|| 1.!.[1`^]]^abl 26]. Daf_^R 1.!4., ?^Z^[^R TXa_U`a]l|e 9ZcbaZ, 1981. a 18._ 28.dP. @1.,aXabU\' \UeP]XZP _`X`^T]l]e Z^-eX\XgUaZPo TXaSbU`aX^]]l]e SXT`^SU^[^SX!{UaZXe 249' [7 R 5|. 1. 3bP_lb UfWRUac_]^ ca[^_d^`\X`^RP]Xo 

1985. a. 141-158.ZPY__^WT]US^ _`^Q[U\lb S1P[U^SU^S`PdXX RXY :hU[ldP 0a]^R]lbU // 
Da^QU]]^abX 1.[7'' [(^`^[UR 6.,4. TUd^`\bb_268. Daf_^R 1.14., ?^[a^[^R !UT`P, 1983. a. 119-1.82.0`ZbXZX..]].: ]^W^o 

ab`cb<bc`P\X a Z^PSc[ofX^]]l{\X //X 11@0g]^abXS `c]b^R b_U[ldP XZ`X^_mSX `cU\^abX !9.[7' |1^TWU\]lbU 250. ]7UfWRUa_!]^ 9̂ .1., ?U\U]^R 
DXWXZ^-eX\XgUaZXUSU^[^bXX. ^a]^Rl1 X]o<U]U`]^Y 1U^`UbX]Uab<XU Z^]d. _^ \U`W[^b^RU-1| YU>ZTc]P`. 0`ZbXZX ^ab`^R^R? ̂ RUbaZ^Y // 

\., 19R5. a. ]45-160.^a]^Rl{. 1(]. XWT-R^,1 973.9ZcbaZ: X a^^Qi. 8lb_. 5. TU]X}^: ,[^Z[. SU^Z`X^_^a]^Rl1 1. DXWXZ^-eX\XgUaZXU SU^Z`X^[^SXX9. . 269.0a]^Rl] bU\_U-S`c]bPe _`X ^b`XfPbU[l]l!e 3.0.0 bPo]XX [lTP R 251. [|U`aUa^RP 
\4[}, 1995. 368 a.\{.: }}4WT_R^ 3'[. !`b_^RP. [^bXX |{^T | `UT. b.79. 3.aaa@.1 951. ]$ ||T0] `Pbc`Pe Y.:SU^Z`X^[^SXo. 9. 2. .[1Xb^SU]UbXgUaZPo 270. Da]^Rl] SU^Z`X^[^SXX. R^_a^abPR ZPbX^]^R ]P ^Q\U]]l1e 252. !U`aUa^RP 3.0.8[Xo]XU dPW^RlbY 

a.\4[}, ]996. 339 }4WT-R^ Xaa[UT^RP]X-_^ [PQ^`Pb^`]l1\ R \U`W[l1e S`c]bPe \[PbU`XP[l1 | | Tl1 _^TS`c]bPe R \U`W[l1e 1.1' |{U`U]^a a^[UY TXa_U`a]l1e 211. Dab_`^c\^R a. 168-178.3. \., 1957. o]\{ \U`W[l1e S`c]b^R. 8lb_. 
S`c]bl1\U`W[l1U 3Pa^[U]]l|U bU\_U`Pbc`lb S`PT11U]bP // _`X RWP_ TUYabRXU\ S`c]b^R X _^RU`e]^abl ]U_[^bP a\PgXRP]Xo 253. |7U`aUa^RP3 .0. 

1990.\4.: 1Pcb<P' ZPZ ̂ a]^RP]Xo a^^`ce<U]XY. R _`^\U`WPb^-_`^fUaal1 a R^T^Y DXWfZ^-eX\XgUaZXU X\^TUYabRXX || 
D.0. X 0`. 0`ZbSb.bUab<bbY?., 14U`6PZ^R 0. !8.0., 7^]f] 272. 17^R[ja.qha 1960.aaa@' \4.: 7WT-R 0̂ ] S^`]l1e _^`^TPe. X \U`W[l1e iXe _`^S]^WP ZPZ ̂ a]^RP Xab^`Xo b_U[ld. |1^WT]U]UbRa`bXg]Po `PWRX-a.28-W9.

1998. 187 a.\4.: SR^a, bXo. XR[PSX ZPbX^]^R] P \XS`PfX1^ ^Q\U]]lbe 254. !U`aUa^RP3 '0.8[Xo]XU 
_^!]Rl1.\U`W[^b]^S^ @PagUbX  0PR[^R 0'1. 213. `UVX\P X \U- `USc[X`^RP]XU _^ |'1aa[UT^RP]Xo _`^\U`3P]XX _cgU]XU S`c]b^R _`X || dXWXZU 

1980. 230 a.!Pcb<P, !^R^aXQX`aZ: 1961.0] aaa@' ?Q.4. YWT-R^ S`c}{b^R. \4.: eP]XZU \U`W[l1e 
R ]<`X^SU]]l1ea^[U_U`U]^aP 1.0. |{`^fUaalb 17. ?., [{PWPb^fUR !7P]h] 11cq]^RaZfY 214. Y., 1967._^gR. 0.D. DXWXZP 255. 17U`_h] ?.1., 

!PcZP' 1986. a.245*250.\'[.: _^gR^RUTU]Xo. _^gRPe ||!U[Uebb m[UZb`X-X^]^R 1.0.11^TRXo<]^abl 256. 0UgPUR1 .0'' @^\P]^R TR^Y]^S^ 
Z Z[PaaX-S[^Te^T DXWXZ^-eX\XgUaZXY 0ZaU]^R 1.1. [1PjagU]Z^ 1.!4., 2'/5. m[UZb`^[XbP/ /ZRP`f-`PabR^` gUaZ^S^ ]P _^RU`e]^abX a[^o `PWTU[P \U`W[l1U3Pa^[U]]lbU _^ WPa^[U}]]^ab_ \U`W[l1e S`c]b^R || a. 1095*1100. dXZPfXX h9 6. |974.b.36. 1{^[[^XT]lbY 

a. 10_1W.&{.: !{PcZP' 1990. '<c`]P[. S`c]bl] ZPZ ̂ a]^RP]Xo a^^`ce<U]XY. _UaZPeR^T^]Pal|iU]]l1e 1b1XS`PfXo a^[UY R !-|UgPUR !.0., ]{P] 3.8. 251. 
\{[`, |961 -\S[.: @.D XWXZP [lTP' 276. 0Pc]qU` 1980. .}'d 7.[U^eX\Xo. bU\_U`Pbc`Pe _`X ^b`XfPbU[l]l1e // 

\U`W[l]e S`c]-WPa^TU]]^abX 0'0.3[bb'o]XU 211 . 17UZP`aZaco 11 R _`X- '[{.,'{P_PUR m[U\U]b^R \XS`PfXX eX\XgUaZXe 258. @bPZfc_f]P 14.1. D d^`hbPe \U`W[^b^RUTU_|{]e<U]U`]^U aR^YabRP b^R ]P Xe || TUd^`\Pb1{R]l]U 18>Z]^Y[P]Tb_Pdb^R \U`W[^b]l1e R^TPe aURU`^bPU)Z]l|e `^T]l1e 
\4' 1979, a.5*19"]XU. Y.: !Pc_SX_U`SU]U3P. X _`^fUaalb [P]Tb_Pdb^R 0ZcbX[ [U^ef\bbo || 

?f\aP]^'[^j^Z^]^U^RP 1.@., !{^ab_`^\h]P 0.0., 278. 1U][_UU^R '\.[4., ZP,1'9]3.
R [lTU X X[U a^[UY !'^`^_RP 8.1. `Paa^.]1U' \^- [X]P\XZP `Pa_`UTU[U1bXo _^[o`]lbe _^QU`U>ZXY 259. [!f:a^]^R 0.0. 1a`bXZP[l]l1U TRX)ZU]Xo 

1932'0] aaa@. ^WU`P 1Uab]. ]X}{aZ^S ?̂ ^T^R^S^ || [8 dX[XP[P ]n 6. a. \6-22.[1`X`^TP. 1978' // `UY 
[l 3_4. a.6-22.^ \^i-1.?. 1^RlbU !.[ ., [{^Zc]^R |!'1., TP]]l]U 260' DQU`\P] 0U]bPa^RP 

]P\U`W[l1e S{^`^T \U[X^`PfXo [ .3. 1^T]^-bUh[^RPo 219' 1-1U`[llaa_mUb]] \4PbU`XP[l;\^`o b^[i ]P _^QU`U><lU1 (P`aZ^S^ || ]^abX \U`W[l!e 
!PcZP. 1979.!^R^aXQX`aZ, ???@. ?URU`^-1^ab^ZU \Sc' 1980.\4.: 71WT_R^ 1aUa' a^RUi. _^ \U`W[^b^RUTU]Xb^. 
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_^`^T a^\U`W[l1e 04.[4. \|[Z`^ab`^U]XU 298. @^U^R8 .1., 3P6^[^1b[aZPo Y^`aZ^Yb `P]a-0UagP]aZfY @1. 6. X [UT^bUe]XZP. )1.: 280. }{UT^RUTU]XU 
8. \'' ]978'1le_. Z`X^TXb^.]1^SXX. |1`^Q[U\lb [lT^\-fU\U]b^\ || _^`b, 1963.255 a.

X WPSX_a^RP]- a. 141-165.281 . 0Ub_`celb] 1.1. ?b`^XbU[l]lbU aR^YabRPW Pa^[U]]lbe 
[XT`^\UbXWTPb,R[PSU. ^ _^gRU]]^Y 299. @^qU 0a]^Rl1 &[.: 1980. -4.0. ]l|e S`c]b^R. ?b`^YXWTPb, cgU]Xo "|1.: 

a.\Ub^T^R ̂ _`U_ ]965.663 282. 0Ub_`cef] !9,?. DfU]ZP _`XS^T]^abX b`PTXfX^]]l]e 
a^^`c>ZU]XY.ZPZ ^a]^RP]Xo b^`do]lbU S`c]bl| \S1U`W[lbU S`c]b^R 3Pa^' 300' @^\P]]| 7. a^abPRP WPa^TU]]lbe \U`W[l|e || TU[U]Xo T[o dPW^R^S^ 

1987.1PcZP' &1.: !PcZP, !^R^aXQX`aZ: [U]]l1U \U`W[l1U S`c]bl] ZPZ ̂ a]^RP]Xo a^^`c)ZU]XY. 
( WPa^[U]]l|e_[^b]^abX 0.1. ^_`UTU[U]X1^ ?b_U_P]^RP 30|' @^\P]]1.7'., 1990. W8-45.a. 

X 1(`PY]US^?XQX`X 1^ab^g]^Y R ?b`^X,SU[labR^ \U`W- S`c]b^R Z^``^WX^]]^YPZ bXR]^abX || 283. 11U]^`ja] D.04. \4Ub^TXZP XWcgU]Xo `PY^]Pe 
(`Pa]^o`aZ: \911 [{`^\ab`^Y!Y?1_`^UZb 43. 'qU'U`P. 1lb_. ^Q[P-Xaa[UT^RP]Xo X ZP`bX`^RP]Xo [l1e S`c]b^R ||Ub. X])Z.-SU^[. || ' 

\U`W_18 .1 . |{`^S]^W TUd^`\PfXY }7 !{c[UbP[^R 302. @^\P] .7. T[XbU[l]l1e abUY RUg]^Y \U`W[^bl1. 1lb_. 3. 0ZcbaZ,7971. , 
3Pa^[U]-P]P[^SXY R`U\U]]l1e // S`c]b^R \Ub^TP\X R^T. \4.: [l]e WPa^[U]]l1e SU^eX\XX S|^TWU\]l]e 284. 0fb_lURP !{.1.0a]^Rlb `USX^]P[l]^Y 

\4.: !PcZP,a^^`c)ZU]XY. ^a]^RP]Xo S`c]bl1 ZPZ ]l1U \U`W[l]U {{4WT-R \̂ 4[}' 1968.214 a.

.]1.: 1990.R Z`X^[Xb^W^]U. 285. 0h_mc[lba^ 1.|].8b^`X]]lbU ^`U^Tl1 ̀ PaaUo]Xo 
8.14. DXWSbZ^-!,1 .1., 0ZaUja^R @^\P]}1 .7 ., ?Rh]b_l^fZPo}1.D.,]]]UYZh] 303. 11UT`P, |911.

YP-S`c]b^R WPa^[U]]l1e // \U`W[l1e _`^g]^abX eX\XgUaZXU ^a]^Rl] 1.@. ZPY]^W^oX  286. 1[Pec_ ||P[U^SU^S`PdXo ca[^RXo d^`\X`^RP]Xo
2' \'' 1996'1{]. @^aaXX. SU^Z`X^[^S^R Z^]dU`. bU`XP[l1 |{U`R^Y 0Rb^`Ud.TXa. ...\^`o )1P_bURlbe: \U`W[^bl1 R^ab^g]^S _̂ ̂ QU`Ue<lo 

a. 18W-19W.ZP]T. SU^S`.] PcZ. \4.' |971.19 a.
01.0. DfU]ZP T^ab^_0.1., 04PP^\U0UPq1{!1URP 1`clhZ^R |{^T 304. @^\P] (X]e<U]U`]^-SU^[^SXgUaZXŶ ]U`Z) 287. |1^[c^ab`^R9 \P[ / `UT. '\.[., 

3Pa^.)bU]-\,1U`W[l]e RU`]^abX ̂ _`UTU[U]XY TUd^`\PfXX a. T[XbU[l]^b? }1.: !1WT-R Ŷ []/, 1975. 278 1.1.1`^dX\^RP. 
}& 2'S`c]b^R' \UeP]XZP X .`c'''" Da]^RP]Xo, _^[c^ab`^RP // 288. 0^]^\P`UR 1./c[. 1iU ^ SXT`^SU^[^SXgUaZXe dc]TP\U]bl1 ca[^RXoe `PW ".'* 0`ZbXZX. 1996' a.20*24.(^ab`^R 0\TU`h[lb |[`^Q[U\lb @PWTU[l]^S^ 1PYSP]) X // 

aaR^YabR m[UZb`^_^RU`e]^ab]l1e aRoW:,| @^\P]^R 1.]7. }}4aa[UT^RP]XU 305. ]\! 4. 11.: YWT-R [̂ [PRaUR\^`_cbX, |940. a. 81-91.
m[U-eX\XgUaZXe 1!1XS`PfXo _^`^TPe X^]^R R \U`3[l{e // _U`U]^a^\ R^T _^ _^QU`Uo<lb â U-1.Y. D^`\X`^RP]XU _^TWU\]l1e 289. 0^]^\P`UR 

1985.1PcZP, !^R^aXQX`aZ: R Z`X^[Xb^W^]U. 1950. \U]b^R RUg]^Y \4.: 14WT-R 0̂ ] aaa@, RU`]lbe _b^`UY R W^]U \U`W[^bl1. 
14WT-R^\4.: [Xb^adU`lb. Z`X^SU]UWP |].[{. Da]^Rl: R _^- @^\P]^RabafY R^T]^`PabR^`X\l]e a^[UY 306. X SU]U3Xa 290. 0^]^\P`URP D.!. ?^abPR 

\{[}' 1993. 336 a.9ZcbXX $'PbU-1_{U]b`P[l]^Y Z`^R]l1e ^b[^)ZU]Xoe | | d[S^RXP[l]l1e 
1.!. X 0`' 1U`\^ZP`ab|c\aZfY 0.1., !!.!7., |PR`X[^R 1(]. 1. \.' 1996. @^\P]^RaZhY @^aaXX. 301. [|U`R^Y Z^]dU`. SU^Z`X^[^S^R `XP[l] 

XUS^`^[lRd^`\X`^RP]XX_`XQ`Ue<]^YW^]lbb_U[ldP\^`o11P_bU-a' 261-211'
(`X^adU`P 3. a. R0-91'h1' \ 1999. b. (Z`X^[Xb^[^SXo). 3U\[X. Rlbe oR.b{U]Xo R WU\]^Y Z^`U // 0.!4' \1U`W[^b]l1U 291 . 0^_^R 

X ^a]^RP]XY WP dc]-_^ ]PQ[b^TU]Xo\ TUd^`\PfXo\X 308. @cZ^R^TabR^ |{WT-R \̂ 4[}' 1967. 303 a.Y.: 
1915']XX^a_ X a^^`c)ZU]XY. WTP]XY bX_ [Xb^SU]UWP 0,!4.1{`X^[Xb^SU]UWZ PZ W^]P[l]lbY ||[1`^Q-292. ]^_^R TP\U]b^R ' 

X \U`W-[lT^R _`X`^T]lbe X ab`^U]XU DXWXZP, eX\Xo 1.0. ?PRU[lUR \{.: !PcZP, 1983. a. W5 4W. 309. SU^Z`X^[^SXX. [U\l{ - 
a'1971. 505 \Sc, \4.: }}4WT-R^ P`ZbXgU- [l1e S^`]l1e _^@^T. 1 1Ub`^RlbU ̂ ac1_ZX ]P QU`USPe 293. 17^_^R1 .0., ?^RU`aP[PUR '0. 

\4':_^`^T' \U`W[l!e \UeP]XZP 1.0. DXWXZ^-eX\XgUaZPo X h:U[ldP P`ZbX_ 3|0. ?PRU[lUR aZXe \^`UY 0aa[UT^RP]XU _`XQ`U><]l1e || `PR]X] 
a.!UT`P' ]989.215 YWT-R \̂ Sc' 1979. a. 81-90.gUaZXe \^`UY. \4.: 

(1UbRU`bXg]lbY b`' ]c1X-0`ZbXZU R ?^RUbaZ^Y || _U`X^T Xa- ?PZa 3.!1. 31|. ScQlb. Da]^R]lbU 294' |{`X`^T]l1U 1PYTP`PfZ^Y `UWc[lbPbl1 ca[^RXo 
\PSX- S0. 1953. \ 77.aXabUb,bl{ _^TR^T]^S _̂ U`Ue^TP a[UT^RP]XY ab`^XbU[labRP T[o 

_`X-Z[PaaXdXZPfXY eX\X11UaZXe ?XabU\PbXWPfXo 1.?. SR^a'| 991 . 432 a. 312. ?P[^P`X]P SP3^_`^R^T^R9\ P[-1-{U]b`. \{': ab`P[l]l|e 
1966'X SXT`^eX\XX' SXT`^SU^[^SXX R^T 8^_`^alb '11', WPa^[U]Xo ]P bU_[^dXWX]U- || 1.!4.8[[o]XU XaZcaabRU]]^S^ 295. 0caZ^R `'T,!'* 

a.31*46.a^RUi.!1}1 1aUa^b^W\U. )ZRUT. aZXU aR^YabRPS `c]b^R \[PbU`XP[lb || 
|911 .]1.: 14WT-R [̂ Sc 1.?.[XT`^SU^eX\Xo. '313. ?P\P`h]P 1lb_.4.9ZcbaZ' \966.256 a._^ SU^Z`X^[^SXX. ' 

_l1_\U`W[l1e ]P _`^!b]^abl Y.1. 3[Xo]XU WPa^[U]]^abX a^- 3|4. ?P\cm[la^[+ bU`\^]P_`o>ZU]]^-TUd^`l'{X`^RP]]^S^ 296. @PQfja^Rfg 04.1. @PagUb 
X ^Qh1UabRU]]lbeo<X[l]e 1^_`^alb ab`^XbU[labRP _UaZ^R S`c]bPe a [URPbl|e // ]P RUg]^\U`W[l1e WPa^[U]]l1e ab^ob1Xo ̂ a]^RP]XY WTP]XY 

14WT-R ]̂ 1U]3!}}4}}43[{,W^]lb. ] Z[Y\PbbbgUaZ^Y R ZP]T. SU^[.- WTP]XY ... bU\_U`Pbc`lb: 0Rb^`Ud. _U`U\U]]^Y TXa. ca[^RXoe "S1.: cgUb^\ 
1912. a' 103_109.\X]. ]PcZ. \|.' 1'992.24 a.

\Sc' 1983'Y.: }}4WT-R^ f 0`. [`c]b^RUTU]XU. _`X`^- 3|5. ?U`UUUR1 .0'|' 0.!4.,7^\^cfURaZfY 3.!. 1(X]UbXgUaZPo 291 . @UUU[l 1.@.' ?[cfZU` 
_`^]-]P a^[UY a^abPRP eX\XgUaZ^S^ )1.D. 1[Xo]XU 316. ?Rf]c_ffZPo bU[. !PcZP, |914.560 a._`^g]^abX bRU`Tlbe \4.: TP 
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]^abl \U`W[l|e WPa^[U]]l]e S`c]b^R: 0Rb^`Ud. X Xe SXT`^[PZZ^[X-3PQPYZP[lo ... ZP]T. SU^[.- 333. 7^[ac_fef] [-{,!'1' |[^TWU\]lbU R^Tlb b\'4a. 
\X]. ]PcZ. \4.: 71WT-R \̂ Sc' 1997. ]].: }}4WT-R 0̂ !_^ RUg]^Y \U`W[^bl1. blb Z^\XaaXX XWcgU]X1^ ||1`. 

317. ?\]`]^RP D'[. \4XS`PfXo X^1{^R eX\XgUaZXe m[U\U]b^RR  \U@3[l1e aaa@'1 9W2. a.29_50,
_^`^TPe X [lTPe. 0Rb^`Ud. ... ZP]T. SU^[.-]c1X]. ]PcZ. X Z`X^11mSX3 U\[X X _[P]Ub \1XS`P'\4.: {{4WT-R^ 334. || TXa. 7^[ac_fel^] !-{.Y.1(`X^adU`P 
\Sc' 1997. !PcZP'R Z`X^[Xb^3^]U.! ̂ R^aXQX`aZ: eX\XgUaZXe m[U\U]b^R fXo 

318. ?ZfQP ?.!4., 0[UZaUUR 3.!4. ){'a[^RXo [Xb^SU]UWPX  mbPS!l] 1985.d^`\X`^_
RP]Xo X]>ZU]9`]^-SU^[^SXgUaZb{e aR^YabRg UbRU`bX!{]l]e _UagP]l1eS[X]Xabl]e !{.14' ){'[cRhbU]XU aR^YabRa U3^]]^_`^\U`WP}^iXe 335. |^\QU`U 
S`c]b^R 1(U`]U]aZ^S^ S!`^[XRP 1(`XbU`XX Rl1TU[U]Xo X || abPTXY [Xb^_ S`c]b^R S{^a`UTabR^\a ^[UR^Y ̂ Q`PQ^bZX 3PZ`U_[U]X9 // c_[^b]U-
SU]UWPS [X]Xabl{e S|^`^T ^fU]ZX Xe ab`^XbU[l]lbe 1974.aR^YabR.? bPR- ]XU S`c]b^R R ab`^XbUTlabRU.1 (XUR' T[o 

1976. a'2W-24. _^-^b[^eU]Xo X `^_^[l' 336. |`^Xl1ZfY ?"/!' 9UbRU`bX]]l1U `U[lUd `PR]X]]l1e 
31,9. ?^[^RlUR 8.0. |[`^S]^W S^` 1lb``P]SP.acQPZRP[l]^Y 1]XaUYaZ^S Ŵ P[XRPX  _`X[USP}^iUY'bPabX QU`U>ZXY `Pa_`^ab`P]U]Xo `U[XZb^R^Y 

\U`W[^Y (]P W^]lb _`X\U`U R^ab^!b]^-P`ZbXgUaZXe \^`UY) |{`X^[X- \4.: !PcZP, 1966.|| 

b^W^]P0 `ZbX]UaZ^S^ b_U[ldP. X9ZcbaZ, 1981. a. 28 {`\^bU]]^U ab`^U]XU 38. 1Pqc [.71. 337. [`^dja\^R 1.7., @.1., ['cQfZ^R - 
320. ?^[^RlUR 1.0.1(`X^[Xb^W^]P b_U[ldP X _[Xblb.mbP_lb UU 0a]^R- _^`^T3 PbbPT]^-?XQX`aZ^Y || [lTXab^abl \]^S^[Ub]U\U`W[l]e `PWRXbXo 

]lbU _`^Q[Uh1l1 _P[U^SU^S`PdXX S!^WT]US Ẑ PY]^W^o 0`ZbXZX. .|{.: \4.: !1WT-R \̂ 4[}, 1980.246 a.
(`X^SU]UbXgUaZXU !{UT`P, 1983' a. 185*192. bX_l1 ^b[^>ZU-338. 7` ^dX\^R 1.!., 1 PaX[l]c Z,!9.(. 

321 . ?^[^RlUR 1.0., |h]]W6c`U |'!. [PW^S[T`Pb^^Q`PW^RP]XU ZPZ ^a^_ 3P_PT]^-?XQX`-]XY X b^[i _`XQ`Ue<]lbe PZZc\c[obXR]lbe `PR]X] 
QlbY bX_ Z`X^[Xb^SU]UWP R ̂ ZUP]U 0] 14WR. aaa@.? U`Xo SU^[. h`XQ`U>Z]l:e PZZc\c[obXR-|| aZ^Y _[Xbl! |{`X^[ccb^SU]UWR  ^Q[PabX || 
1989. \ 10. a. 115_120. \4': {{4WT-R Ŷ [},]l{e R aRoWXa  Xe ]UdbUSPW^]^a]^ablS^. `PR]X] 

322. ?^[^\Pb_f] 1.%., Dj^f[Zf] D. 1{. @ Pab`^ab`P]U]XU \]^S^[Ub]U\U`W- 1988. a. 51-54'
[l1e _^`^T R mabcP`Xo \^`o )1P_-0]PQP` 1(`X^[Xb^W^]P R 0`ZbX]U- 7c\aZ^Y R.1.1U`\^ZP`ab X US^ // 339. `PY^]U `. `US11^]P `^[l `PWRXbXX 
aZ^S b̂ _U[ldP. .{,ZcbaZ, ZP]T.1981. 0Rb^`Ud. ... X S^[^fU]U: bURlbe R _^WT]U\ _[UYab^fU]U TXU. 

323. ?^[^\Pc_f] 1./. |{Ub`^SU]UW _^TWU\]lbe 116 [lT^R. !^R^aXQX`aZ:! Pc_ \4.: !1WT-R^ 2002. a.SU^[.-\X]. ]PcZ. 1!1[}' 
ZP, 1986. _^1]R S^`-X X _`U^Q`PW^RP]Xo 7b^c_b^]^R! '1.0.[[`^fUaalb X3\U]U]Xo 340. 

324' ?_`PR^(b]XZ _^ ab`^XbU[labRc 0] aaa@,]P RUg]^\U`W[l]e \4.: }}4WT_R^ S`c]bPe |{^T _`X bU\_U`Pbc`U. ]l1e S{^`^T ^b`XfPbUTl]^Y / `UT.
1D.9. 8U[TX, 1.8. !.D. DUT^`^RP.[ {.: ?b`^YXWTPb1, 911 .[^Zc]PURP' 1960.
552 a. \U`W[l1e _^`^T.7b^c_S^]^R! ,1.0. 3RUTU]XU R bU^`X}^ 341. d^`\X`^RP]Xo 

325. ?b_U_P]^R 0.1.8[Xo]XU a^[UY ]P bU_[^dXWX[{UaZXU 1\1.: @1WT-R0̂ ] aaa@'1 96|.`PabR^`U]]lbe 
aR^YabRPS `c]b^R R\4PbU`XP[l1 \^TU[X`^RP]Xo S`c]b^R || X mZa_U`X\U]bP[l- @1'!+4'| |`^o]^abl 3Pa^[U]]l]e !,1.0., 342. 7b^b_b^]^R ,\U`QU]URP 
]l1e Xaa[UT^RP]XY _`^fUaa^R bU_[^- X ]PalbiP-\Paa^^Q\U]P. 0ZcbaZ, 1979. a^abPRP R ^b e!1\XgUaZ^S^ \U`W[^\ a^ab^o]XX WPRXaX\^abX 
a. 101-105. 1970. 1lb_' 59.b`. ]XX^a_. }^iXe ||(Q. `PabR^`^R 

326. ?b_`Pe^R !].[\b[. Da]^Rl: bU^`XX [Xb^SU]U3P. 2. Y.: ]P 3Pa^[U]-1. !{WT-R 0̂ ! X _^ _`^UZbX`^RP]X}^ ̂ a]^RP]XY 343. !ZPWP]Xo dc]TP\U]b^R 
aaa@. |965.514 a. |9]4.\4.: ?b`^YXWTPb, S`c]bPe. a]450-'/2. ]l|e X aX[l]^[lTXabl1e 

327 . ?b_` U[UlfZPo R1.! X Xe . 3PZ^]^\U`]^abX h`^ab`P]abRU]]^Y XW\U]gXR^_ X [UT]XZ^R \^`aZ^S [̂ lTP 7]b_U`ahb_UY]U` @. 344. `^[l [X]P\XZP 
abX WPa^[U]]l{e X \U`3[lbe S{^`^T Z[X\PbP US^X Z`X^_mS^R]P  _`X\U`U 1^RP]U]_ ^a]^Rl1 bU^`XX XW\U]U]Xoe Z[X\PbP DXWXgUaZXU // 
Z^RaZ^S^ [1(\4: 0Rb^`Ud. ... ZP]T. SU^[.-\X]. ]PcZ. 19]1 . a.210 226.Y', 1991. .[[.: [XT`^_[UbXWTPb, TXa. \^TU[X`^RP]Xo. - 

328. ?b_`U\oZ^R 0.9. 1UT`P,Da^QU]]^abX Y.: eX\XgUaZ^S â ^abPRP 0Wc.bU]XUa Z^`^abUYR  aUYa\^`P3RUTZU. 0.&. 345. 7`c_^R d^`\X`^RP]Xo 
S`c]b^Rlbe X _^RU`e1-!^ab]l1e R^T 9cZ^baZ^S _̂ ̂ [c^ab`^RP [Xf`^- 1966.|| 
eX\. \PbU`XP[lb. \]^-1965. \ 39. a. 15_21. X ^a^QU]]^abX |a^R 3.,4. 1(`X^SU]]^U ab`^U]XU 346' d^`\X`^RPfXo 

329' ?b_`U\oba 1X[l-^ R 0'$. [U^Z`X^[^SXgUaZXU (]P ^' ^a^QU]]^abXP Zb(c\c[obXR]l[e QU`USP _`X\U`U [PSc]]^S^ S^[Ub]U\U`W[l]e ^b[^)ZU]XY 
QU`US^Rlbe 7. \4.:aURU`]l;e \^`UY 1lb_. !11| 8aUa^b^W. Xaa[UT^RP]Xo. ||\b|PbU`_P[lb \U>Z- R ZP`aZ^\ \^`U) \4U`W[^b]lbU ZXfZ^S^ d^`_[ // 
RUT^\ab. a^RUi. _^ SU^Z`X^[^SXX. 1lb_. 6. {ZcbaZ' |966. a.81*95. \Sc' 1967.YWT-R^ 

330' ?b`^XbU[l]l1U ]^`\l1 X _`PRX[P. S`c]b^R Da]^RP]Xo X ]P RUg- acS[X]Xabl1e 7e^R a.1' ^6 XaZcaaRU]]^\ WPa^[U]XX T[o34]. dc]TP\U]bl1 
]^\U`3[l1e S`c]bPe. ?!X|[ 2.^2.04_88.1'^aab`^Y ?b`^XbU[labR^ X P`-aaa@.\ ., 1)/3^R. 1990, R WX\]UU R`U\o 0WR. ab`^XbU[labRP || 

33|. ?c\Ph] 04.1.1Ug]Po \U`W[^bP _^gRl{ R _`UTU[Pe aaa@.1 [PTXR^- 1959. eXbUZbc`P. \ 1.

ab^Z'1 937. X aRoW]l1e/e^R ?.1.3[Xo]XU XaZcaabRU]]^S^ 3Pa^[U]Xo 348. `Paa^[U]Xo 
332.7P`Uc[lo] 1.D. |{^]R^^Q`PW^RP]XU X Rl]RUb`XRP]XU R e^[^T]l{e aR^YabRP Da]^RP]Xo, Sc- S`c]b^R ]P Xe // dc]TP-dXWXZ^-1c{UeP]XgUaZXU 

\XT]l]e ^Q[Paboe' \4.: !PcZP, 1971. 1961' \ 3.\U]bl] X \UeP]XZP S`c]b^R. 
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349. |e^R ?.1.' 1[Pa^R 0.[7., ||4U`W[oZ^R1 .17. 1[Xo]XU h q`. [^|(P[l]l1e -[`. !1UaZXU b<^]d. _^|| YU>ZTc]P`. S`c]b^R WPa^[U]]l1e || aR^YabRP 
_U`Ue^T^R X R[PSX ]P _^[WcgUabl _[PabX!1]^_dPW^Rl[e dX[lb`PfXX 191W. a. 40-52-Rlb_. 4. -!{ZcbaZ. \U`W[^b^RUTU]Xb^. 

\U`W[^S Ŝ `c]bP YUeP]XZP S`c]b^R X // ?[[Q.,dc]TP\U]b^ab`^U]XU. \4X`' 191 |' 15'7 U.X R^TP. !1.: 369. 1U_\U] @..6. |U^[^SXo 
1995. a. 19-25. b{U`ZPbP+f] \P[^]PS`c>[<U]]l!ea Rl]_cgXRP]XU\ 1.0' 0_lbb Q^`lQl] 370. 

350. DPW^RlbY a^abPRR [PSX R _^`^TPe \U`W[l1e [{^T 3.,[. 1`b[^RP'/ `UT. S`c]b^R RUg]^\U`W[l]e //R ̀ PY^]U ̀ Pa_`^ab`P]U]Xo dc]TP\U]b^R \4.: {4WT-R^ \Sc' 1979. \ 2. a.11-12-S`c]b^R. ]961. X \UeP]XZP 0a]^RP]Xo' dc]TP\U]bl1 351. DUq^a^R 0.1. DXWXZ^-\UeP]XgUaZXU_ ̀ ^fUaalb R S`c]bPe _`X Xe !PcZP,_^[o`]^Y ^Q[Pabbb.} {.: aURU`]^Y 3]1. 1c:mn^RD .0. D[UfU]U]XU 
_`^\U`WP]XX X ^bbPXRP]XX. \4.: ?`P]a>ZU[T^`XWTPb,1 935.

1916.240 a.
352. DUqb^ZbP] !'!.1., D`^[^R 0.!., 1.1.3[cbo]XU [caUR WPa^[U]]^ab11] P ]UR^T^]Pal1-R _`^\U`WP1^1fXe R[PSX YXS`PfXo 372. ']fa_b^b_ja]^R "\.1. m[UZb`XgUaZXUaR ^YabRP\ U`W.b{l1e S`c]b^R 0] aaa@.1 979.|| \^Z[. !PcZP' 1973.S`c]bPe. \4.: iU]]l1e 1lb_'244. [! 4. a. 941-944. eX\X11UaZ^S^?.}1. 0UZ^b^`lbU ̂ a^QU]]^abX 31 3' !|! RP`fUR d^`\X`^RP]Xo 353. Dja[h\^]^RP }|.|. [U^eX\Xo R aURU`^bPU>Z]l]e \U`W[^b]l1edb^`P 1`. !Pcg]^-YY11 R _^TWU\]l1e R^T // a^abPRP `PWRXbXo ca[^RXoe [P]T:hPdbPe 0[TP]aZ^S^ ]PS^`lo [U^eX\Xo [P]Tb_Pdb^R X _`^-|| 1lb_. 3. Y.: !UT`P,X X])<.SU^[^SXX. bUe]. a^RUi. _^ SXT`^SU^[^SXX 

SX_U`SU]UWP. \4.: !PcZP' 1973.fUaal1 
\910.

354. D[j:]b_ @.D. }1UT]XZf X _P[U^SU^S`PdXo _[UYab^fU]P. Y.: 14WT-R^
\4U>ZTc]P`. aUTX\U]b^[^SXgU-31 4. 1RUf^R \ .a. Z R^_`^ac ̂  // TXPSU]UWU 0|' 1963. 516 a. a. 1_5W-161.aZXY Z^]S`Uaa.1 960. 

355 . D^c_fUR ?./\| [XT`^SU^[^SXgUaZXU . ^a^QU]]^abXZ `X^SU]}b^Y ̂ Q[Pa- gUbRU`bX!|]l1eRUg]^\U`W[l1e SU]UWXaUX  R^W`PabU |!.?.0 375. 1URU[UR^ 
bX ???@.Y .: !PcZP, 1918.236 a. X \^`-_P[U^SU^S`PdXX R S. }}4SP`ZX ||`^Q[U\l1 ^b[^e<U]XY // `PY^]U 356. D`^[^R 0.!.3[UZb`XgUaZXU X aR^YabRPZ `X^SU]]lbe _^`^T.c_`cSXU \4[},}[.: 14WT-R^ X Rl]a^Z^S^`lU. R S1^[o`]l1e ab`P]Pe d^SU]UWP \. 1976.

\964.
351 . D`^[^R 0.!. 3[UZb`XgUaZXU X aR^YabRP\ U`3[l1e _^`^T Xc_`cSXU aR^YabRW Pa^[U]]l1ebU_[^dXWX]UaZXe [ ['1. 1. D a^6U]]^abX 3'] 6. UYZf] 

[lT^R. |1ciX]^. ^]bX _]f @0], 1998. 515 a. a^^`c)<U-ZPZ ̂ a]^RP]Xo \U`W[l1U S`c]bl1 S`c]b^R 3Pa^[U]bbl]U // 358. |f\U]Z^R 0.[{. D^`\X`^RP]XU Z`X^SU]]^S â b`^U]ho \^`aZXe ^b- !PcZP' 1990. a. 2^-24.]XY ||\c1.: 
[^>ZU]XY. 0Rb^`Ud. ZP]T. SU^[.-\X1{. ]PcZ. \:1., ... 1985. 24 a.TXa. _`^fUaaPR ̂ QiUY aeU\U [Xb^SU]UW 1f[^ !.0. ||U`XSTofXPTl]l1Y 377. 

359. *h\U]Z^R 0.1]' D^`\X`^RP]XU _[Pab^Rlbe WP[U>ZUY_ ^TWU\]l1e 191|'b`. aRZ]XX. _^`^T^^Q`PW^RP]X|o|  Z^]bX]U]bPTl]^S^ 
[lT^R R _`XQ`U>Z]^-\^`aZXe ̂ aPTZPe YU`W[lbU _^`^Tl! X Z`X^SU]-// 

1lb_. 38. a. W_51.
]lbU _`^fUaalb. \4. !PcZP, \991. a. 85-94' R^T. \4.:X[^Rl1e X ^ZUP]XgUaZXe \^`aZXe [fhaZf]P D'1.[U^eX\Xo 378. 

360. /a:\U]Z^R 0.!' 0a^QU]]^abX acQPZRP[l]^S^ Z`X^-^ZUP]XgUaZ^S^ 
1Pcb<P, 1912.228 a.

TXb^SU]UWP ?U`SUURaZXUg bU]Xo. 8lb_. 4. \4.: S@,^a2, 002.// 2. [U^eX\Xo R^Tlb ^ZUP}!P.'[. T^]-9'1' Y[^RlbU 3]9. [hjfZla]P ||{X\Xo a.471415.
\., 1979' a.252-290.]l1e ^aPTZ^R. 

367. |j^\U]Z^R 0.!{., |[f]PUR 0.!{. 3[Xo]XU abU_U]X WPa^[U]Xo ]P d^`- Sb?XQX`X 3P_PT]^Y W^]P [Xb^adU`lb !.0. \4U`W[^b]Po 380. 1_^[o]aZPo 
\X`^RP]XU Z`X^SU]]^S â b`^U]Xo \U`3[l|e S`c]b^R 3Pa^[U]-|| \.' 1981. 168 a.bU]TU]1{XX UU ̀ PWRXbXo. ]l1U \U`W[l1U S`c]blb ZPZ ^a]^RP]Xo a^^`c)ZU]XY. \{.: !{PcZP, R 0`ZbXZU Z`X^[Xb^SU]UW ||\|PbU-].0' [_^[o]aZPo ?cQ\P`X]]lbY 381. 
1990. \4[1(Y.: 71WT-R^ 1lb_. 71. Xaa[UT^RP]XY. S[ofX^[0SXgUaZhe `XP[l1 362. |b[\U]Z^R 0.[1.' [Ubff] !0.6. [U^Z`X^[^SXgUaZXU _^QU`U-ca[^RXo aaa@,1 991. a. 65*70.0] (P`aZ^S^ e<lo \^`o R ||^a. 0\TU`h1P SU^[^SXo.||0]>ZU]U`]Po `PY^]U YWT-R 0̂ !\4.: [UT^RUTU]Xo. [c\aZhY _'0' Da]^Rlb ab`cZbc`]^S^ 382. 
1992. \ 2. a.1|-82.

aaa@.1955.
363. 1^`] @. \4^`a[<Po eX\Xo. Y.: \4X`, |912.398 a. S`c]-\U`W[l1e l[Xo[7cb'b R[P)<]^abX 1^QZ^Rn ._. ^ !.0., 383. [cljaU`h]P 
364. |`cab_^[UR )1.|!. 1U\_U`Pbc`]lbY RU{{]^\U`W[l1e S`c]b^R ]P`U>Zbb\ 9. @[': !!'1WT_1lb_' Xaa[UT^RP]Xo. 1b4U`W[^b]l1U b^R ]P Xe _`^!|]0abl // WPab`^U]]^Yb U``Xb^`XX. Y.: !PcZP, 1971.

1969'R^ \4[}, 
365. | ab_P[U R /1. 1-{', | ̂  ^ q U h[b ?. 3 . 0ab<c aabRU]]lbU [UT^S`c]b^Rl1U X` c ` fZ _^`^T X ZPbPSU]UW //1. R^To]l1U |[^`^RlbU 381. 3]UU[lUP`q_^ `PabR^`l| [UT^Rl1U ^ab`^RP 6c`U]Xo aZRP'<X] ]P b_U[ldU P`|(bXgUaZXe \^-T[o 1971'\'{.: YX`, ^Q`PW^RP]XY. X ZPbPSU]UŴ aPT^g]l1e !'XPSU]UW [{`^Q[U\l1 \UeP]XZX S`c]b^R X X])ZU]U`]^S^ \U`W[^b^RUTU_// `UY S`c]b^R a \U`W[l1e [{`^S]^W_ ̀ ^g]^abX WPa^[U]]lbe cgU-385. 2`Zla] 0.@. 

]Xo. \4.: ?b`^YXWTPb1, 990. SU^-||`^Q[U\lb a^[UY R _^`^R^\ // b^\ XW\U]U]Xo a^abPRP `PabR^`U 366. |!c`Xba^R 8.}1.)/(.bbTZPo R \^`aZXe [lTPe. Y.: !PcZP, 1916.211 a.dPWP 1981. a. 95.3PQPYZP[lo. 9XbP, Z`X^[^SXX 
367. !!l^b_^Rfg !.0. \4UeP]XZP \U`W[l1e S`c]b^R. \,[.: 1lbab[. b_Z., 1973. ]P-bU\_U`Pbc`c a^[UY ]P a^abPRP eX\XgUaZ^S^ 386. 9`Zla] 0.17.@.[_o]XU 

2|0 a' X ^Q->ZX[lbe Dc]TP\U]blb S`c]b^R X gP[P WP\U`WP]Xo // `PabR^`^R 368. !!lab_^Rfg |{.0., |{`^]kba [|P`Zh] $.0., |{.D. DXWX.bUaZXUX  \UeP]X- ]1., 1987.:WTP]XY S`c]bPe. ]P RUg]^\U`W[l1e fUabRU]]l{e 
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1_1-1fU_aUW ̂ {387 . $`Zh] 0.[! . 3[bbo]XU bX_P 40] 0 17 000 UfW1P1!a RUP ]UcU1: WPa^[U]Xo] P _`^g]^ab]l1U X . @P!S1P_*W@ .6. = = cUPS 8]Pa]P1 `U^[^SX1{U-
aZXU ^_ !^h_9US 0S|PR UcU_| P_0 6|1` ^aUP_ a|Sah1P|1^b'b aR^YabRP\ U`W[l1e S`c]b^R 3Pa^[U]]l{U \U`3[l1U S`c]bl1 ZPZ S_U1a|_9 SP[U$ //// 3|Pa|P1 

_642.^a]^RP]Xo a^^`ce<U]XY. !^1. W42(1). @. 6W1 \4.; !PcZP, 1990. a. 103_107. \P|fSU. 1989. 
388. 0^W !PQ^SPa^Sc 408. P_6 @1U1W|^aU_6UU ^|^9c. h.c.-[. 1957.6' 6U|US:b|_Pa1^_ ̂ { WaSU_9{1-b ^[ {S^PU_ WP]1 @|!_b.T?.!. 6]Pa|P] `S^`US{!UR 

^{ {S^:aU_ RP]|_US_PS]_U a1Pc 6S^f_6 @SUUP|_9.2 __6 5cS_`.' 1S^f61'bU!S_, 1980. 409. @jfSlf1US3 [ ., 1US33SU_0 .-[. \4Ua}bP_!aP| 1_SU:b. || `S^`Ub{!U1 
@USS_P[b^R]|S, ̂ _41bU1:b,} '{^Sb\Pc.@. 144*156. 5|}b 1_|US_. ?^_[. ̂ _ a1PcW ||@S^aUU6|_9R, 

389' 0!RU_^:, 3S^fa0]a^c 0. @]PW|1a (5P1|_U) 1988. !^1.2. @. 1078_1084.0., @S^PU_ 5^|1 PW@ PWU 6||@S^a. 
410. {_}_|UPRfa}bf_T 6UR1_a. ?^_[. @USS_P{S^W1|U,1 .11_9, 0.R.' 1U!SSP97 'Rb Ue`US|S_U_|U11U_ ^_ ?|:1_P, 199W.@ ' 1-5. ]fh!/<1W 

\#PRRUS_Pa]"bRa}:f6W a||U 11cPbU|1h_9 0US390. |.|1.,[!aU |_ U{_US_3U{S|U:U_0 U_ 1^_6U_ f_0 0_4USW^_ 0.@.' 1P_!_ 0. ]}bU b\P|US |aU ?|PWUa ̂ S_`^W|{!^_̂ {

a1Pc-hP|US !'S9U5_|RWU }|UW.) ̂ _1. 1_9S. 0_|b. 5ahaa9PS1' 1968' 105 $|5|9_ 5^11 5a|. 5^a|Uac ̂ { 0S_US. @S^a.1 973' !^1. 37. \ 6.// // `.
P_6 [^lS_-@.8|9-822. 4|7. 6SU3USWUD_ ., @0h!aP_ 0., !^0P_;^_ 7. 1_91_UUS{_9 `S^`USb{UR 

(.'c|.,!1!c^_ @USbbP{S^R|, |_{Ubb. ?^_{. @S^a.39|. 8d3Pb !'6.,5f^ |.6. 1|:bU 6P||^_ 6UR19_ |_ S_PS]_Ua 1Pc, 5bP16PS6 4 6U`U_6U_| 4|R`1PaUS_U_1 ̂ [`b1UR // 

|_ RP1|_U @USS_P[S^W6a . }993. @. 4241 1l1;c 17_22.1983. @. 384-388'1_{Ub_. ?^_{., .// `USS_P{S^W| 
|_ |1bU R}b^SUP bUP P(392. 1d3PS ).6. @!U16 4|2. 1!4R_'P^U_ [' @USS_P[S^Ra{ ̂ _6!||^_R {{'b$$.' 3U3^ 1^P6 |UR|R !_ WP1|_U ?P_. 6SU3USWU_D ., // `||U `USS_P[S^R| 

}{^ShPc.aU^{UaX. !^1. 30. 1993. 5cP]1PS6 @S^a.,5 |}b 1_SUbb' ?^_{. @USS_P{S^R11,S ^_6}bU|S_. @.W11W. || "|' 

393. 1d3PS {{,\|' 06{eU^bU @|1UR] _ @USS_P{S^Ra 1}UR1R, !^1. 2. P_0 6S^f!U0 5P1|_U @.9WW_9W6.// 
hP|US !_ W^]16 fU |^ P)U`PS1:bU_| ̂ { ?]c11 1_9|_UUS|_T' 0_1\USR1ac ^[ 016US|P, 1991, . @. 4|3. 6^fSS ?.6.' /c{PSW|^P|!7 .]., |]fbb^_ \4^cUS_U_| ̂ { 342. "/'7. 

1952' !^1' 74. h 5. @.3 W5_345.394. 1^]c^Xa^W6 !' @[{Uaâ { |US_`USP|fSU ̂ _ $^_U ̂ [ |}[U bb^R|; S_`^S|P_{ |Uh`USP|fSU 5^11 5a1. // 9SP6{U_| 
S_^|R|fSUS _!9SP||^_ 1_ bbU6|P {_ R^]1R \41a}b19. 1e`. 1Ua}b_. 1f11. ]915. 414. |1P4!Uc @.0. 1}:USS_P11c Pa|hP|U6 //5a. // 3SP_h1PS `!:cR|aP1`S^aU$$U8 

395 . 1^PPc^Xa^W ., Ya?^^! 1SP_R. 0S_US. 6U^`}bcR. {-]_1^_, 1952.@' 6\5_62W'6 04 .04 @fS{|'[Ub Raf0!UR ^_ {}bU [SUUP!_3 1^h_'! ' `^|_{ 
!_|Ubb. ?^_['415. !P|!Ub 3. SU6]RaS!6fa|^_| _ {SUUP|_9 US|_9 ̂ { R^|1R \{|a}:13. 09S|ah1ahSU 8e`. 5a. 1Ua}:_. 8f11. 1916. }..1 31. 5^1f|U ||@b^a.3S6 // 9S^h_6 

1978. !^1. 1. @. 85_91.51 @USS_P11^R{1, 6S_^_|^_, `.
bbP|US|P]R! _ ||U!7P_aUb @USbbP{S^R| [S^PU_ Rf6-W{P 6^|{^b_ 396. 1bUhUS 04.1. 3^b_U SURf1{ ^{ |_bUR|19P1!^_ ̂ { !_ 416. ].0. Ub a/. P_6 9U^|1':Ubb_P1 `U:b_P[S^WS 

1976. h 22. 114 8UPf{^S| R1P 1UPf{^S| RUP 1Ua1'b_1aP1 @U`. \^S*bUS_0 1PR]<P 1SP_WPa!{^_0 S_US. 6U^`1bcR. [)_|^_. ]e,1 1' {U1. 1958. W^f|}bUS_ // // `.
@SURW, . |91 1 .39]. 1S^b[a]'c]<^c 0', 411 . !{!||U! ). P_0 hP|US 0aP6' \.1.-| 7 a!mUa/m^bW0d.  06{SUUP|_9 W}bUPSR |SU_9{}[ ^[ 5^{1 || `Uah11PS|S!UR 

(\P_Rc, 01QUSSP'1 991.4|8. |]!c^_ !. 1U}:Pc1^fb ^{ RP11_U {S^PU_ R^]1a !6S_^_S^_, 0|$USU_| W^!1R @S^â. [ 7 1_|US_. 5cb_`. ^_ 6S^f_6 @SUUP1_9 // // 
@|ThPc @UW.^[ {S^PU_R ^11R @SP_aU, 24-28. 4|9. |]^U*Wb['P@ ' 1|bU P_6 a1-bUS_|R|Sc // Da{^1US 1'994) . @ . 201 `}bcR|aR -215 '

398. 1S^bc_ 1969. @. 18_90.]^_!a a^_aU_|SP||^_ !_ 8PSS^h, 0]PW[P 8^PS0 5`Ua. @U`.5 1. -/. //9SP6|U_|R `USS_P{S^W|, 
'|}:U !c0S^W`1-bUSU.^{ S}:U ^{ @P|USP _6 ?}bUS_|W|Sc ?^|6 @U9.@ Ua.P _6 1_9|_. [P6' [{P_^bUS, h.].' 1969' 22 @U[." 05 6^c|. 420. |]^b_U& .0. 5|bfa|fSU `. 

}''{'}.-|^_6^_-& 0 6!c1R|^_ ̂ [ ]^}:_ \{11Uc 5^_R. @UR'P _0 )UbU1^`.Z U`|$'', 1970. h 5. ${'|1Uc-!_SUbWa1U_aU. 

399. ?P_P61P_ P11PW. 1 : 2 500 000. 1986. 5c6_Uc-1^b^_a 1̂.  969.9U^`}[cR!aP1 
b\|a1-:|_ f_RP1-6c {1Ub'bbP1 400. ?0Pb_1US!P]_ !.]. @S^R}| bUPcU ̂ [ RP1]_U R^!1R @USS_P{S^R1@ ^fS{1'b| _{US_. 421. !f!a|^U^_1|'|-. }1^|R(fSU 0^h |_6faU0 // 9SP61U_{R 

40. 1958. @. 1 13-133.&U`. ?^_{. @S^aUU01_9R)'h 1c 11-22' 1983, !{'PR}:1_9a^_, ).(., 1'98W@ '| 21- fSP|U6 R^|1R |7b90\a' &Ul. 1^Pb6, 5`Ua. || 
(^|P_*U cP`^SS_^]R|fSU !U_R|^_ ̂ _ 126. |!.10^ |_{1fU_aU ^{ R^|1 422' !^_UR| ]., 

!^1. 16. }{ 3.0S_US' @b^a]. 952. 401 ?/bP``U! !., 0. Ub P!. @Ua^_a|]1P||^_̂ [1PaU RUP 1UcU1R S_^cUS_U_1̂ { R^|1 hP1US 5.5. D_bb[SP // !hP|US_PSc ' 
(UhPaU$ 1P[Ul !_ b}SURP11 @1U!R|^aU_UU c^]f[!^_ ̂ [ 6US1cU6 {S^bba ^SP1 !f^_ 6UU` RUP ̂ ec9U_ 423. |{UPP.^ ?YU_, 1^_!US! .[4.[P|U P{ @U_|_Wh1P:h|S}b |R^-

(1"c\_P @P1U^Ua^1^Tc,|^`U SUa^S6R 8PR1_, @S^c{_aU, !Pbb|b P_6 @1P_U|PSc5 a|' !U{|USR1 41. |996' @. 221-2W6, ||@P1U^9U^9SP`1'bc, || !P{6PS_ !|_T}[P] 
402. @P]U^a1|S_Pa^1^9c1.9 86. \ 54'?|^U_ ?.5., !|ic,5. @SU61aa1^_P _6 a^_U1P||^_ ̂ [ {SUU:|_T 6U`SURW|^_`^{_| 

P_6 1PhR ^{ aP`-^[ S1'bU 6|[hW]^_ !1-bU^Sc ^{PghUP^hR R^1f|!^_R//1SP_R1Pa|^_R0 501. 1987. h W0(4)'@ . 1176-1180. 424. &b"*0Pb_ @.' @Ui 6./]' 5^S_U| UR|R 

403. 11^b\ 1_ 0S_US. @S^a1. 949' !^1. 67'?!^Ula_3 6.!1. 1_|hU_aU ^{ ^_ f_{S^2U_ hP[US ]_ {S^PU_a 1PcR. @1b.). |11PSc R^|]R. 5.5. RP1| !lU 
(fP_mP! 1!^cU$hP[US h1b1a|: !1-bU @.|. 1}bU S_UalP_15_ 6c 1}bUR1R \4a6111 {-]_1cUS', 1979. 425. |.[4',5USU4P 

2-WP1S{ SPa-404. P S_P|US1P1 Wh1.!Ua|U0! ^ P |US_`USP!hSU @US}iX!_ 8.|., ?]mP[SPUc /\'/ .1/. 1}:U 1}bU^Sĉ { @S^R!|U Pb|_3 ]. ^{ ?^11^!6' a1-bb^h9}: // 3SP0|U_{: `^S^f$ 
|l|P. \964.!^:\ |_ 11gh16 P_6 1_{US[PaU !^1. USRP _0 R1SUPS_|_9 1^ 6U|Ua| || 5a|. 67' h 3. 1978. @. W91_W96. `1-bPRU `^|U_||P1 

405. )1P9U_UR|R !^1. 84. \ 5.|_ 5U6]S_U_1R.R 0. a. [PSRU_,6 .!. ?}b111_9PS. @1RUc{Ub
_ ?P_' 0U^bUa1-b.aSUU`̂ { {S^WU_R ̂ |1R @hQ1|R1-:1_T 0S_W|US6PS_ 426. [-P*P_c! 8. 0_ U_91_UUS|_3* bU^Sc ̂ { // ?^S_`P_c. [. h.c. 1967.- 

406. @f1!a^c 1912' !^|. 9. @.6 3_80.6'!., |cP_^cP !'{.|., 0/aWU_^c7 .1. @^SUW ^1f{]^_R̂ { [S^PU_ ]. 9S^h_6
[SPa|1^_P||^_] _|R^a^`|a P_6 1SR 421 04Pa/<Pc !^TT, [Pc]aa;]!a0 [.[| |^_|a P_6 ^ec9U_ @S^aUU6|_9W5a, }'b 1_|US_. ?^bb[. ̂ _ @USS_P[S^R|, . -/. // ' `S^`US1|UR 

@' 255-2.56.1974. h 1, @|'R ' 1S^_0|-bU]bb,} e1^ShPc. 1988. @. @P`. 6U^1. 5fSc. ?P_' 33W-338. // `U:b_P{S^R|3 S^h|1': 
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428. 04Pa/aPc @!_9^R ̂ [ b}-bU 1h[S^cP(ah( -/.!. @U_1_lf1P 0SUP 448. @^bbUS \^S1}-bhUR1 [.| ., @^1USb| |., ||4!a0PU! ?!cSb_U 0.,8S^'cc_ @SUUP!_9 @Pc!]. [. `^1_S
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