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;X__h_Te f\ZaT_ geTafWhVg\ba cTg[jTlf TeX VTaba\VT_ cb\agf Ybe

WehZ \agXeTVg\ba' j[XeX j[b_X WbjafgeXT` f\ZaT_\aZ VTfVTWXf

VTa UX `Ta\ch_TgXW Ul \agXeYXe\aZ j\g[ T f\aZ_X gTeZXg) K\ZaT_

geTafWhVg\ba \agXeYTVXf UXgjXXa gjb Vb`cTeg`Xagf' fhV[ Tf g[X

VX__ XkgXe\be TaW \agXe\be' cebi\WX Ta XfcXV\T__l jX__ fh\gXW cb\ag

Ybe f\ZaT_ eXZh_Tg\ba WhX gb g[X fcTg\T_ fXcTeTg\ba bY _\ZTaW \agXeTV(

g\ba f\gX TaW XYYXVg) O\g[ TUbhg 30+ `X`UXef ?(cebgX\a Vbhc_XW

eXVXcgbef $?H;Jf% Ybe` g[X _TeZXfg [h`Ta fhcXeYT`\_l bY eXVXc(

gbef', UX\aZ eXfcbaf\U_X Ybe f\ZaT_ geTafWhVg\ba Yeb` g[X Vlgbfb_

gb g[X VX__ \agXe\be) Ghg bY g[\f ah`UXe TUbhg .0+ eXVXcgbef TeX

cbgXag\T__l WehZZTU_X- T_g[bhZ[ Ybe TUbhg ,++ fb VT__XW bec[Ta

eXVXcgbef. aX\g[Xe g[X XaWbZXabhf _\ZTaW abe g[X c[lf\b_bZ\VT_

YhaVg\ba \f lXg ^abja) L[X bccbegha\gl gb [TiX T `b_XVh_Te fj\gV[

Tg [TaW' j[\V[ ge\ZZXef T f\ZaT_\aZ VTfVTWX \a g[X VX__ \agXe\be' TaW

\a TWW\g\ba g[X [XgXebZXaXbhf W\fge\Uhg\ba bY ?H;Jf \a W\YYXeXag

g\ffhXf' `T^Xf g[X` T [\Z[_l \agXeXfg\aZ c[Te`TVXhg\VT_ V_Tff bY

gTeZXgf)/ Ag [Tf UXXa Xfg\`TgXW' g[Tg TUbhg 0+! bY T__ `bWXea WehZf

TVg ba ?H;Jf) L[XeXUl WbVh`Xag\aZ g[Tg g[\f V_Tff bY eXVXcgbef [Tf

UXXa T fhVVXffYh_ gTeZXg Ybe g[X c[Te`TVXhg\VT_ \aWhfgel)0

9f g[X\e YhaVg\ba \`c_\VTgXf' ?H;Jf TeX geTaf`X`UeTaX ceb(

gX\af' j[\V[ `T^Xf fgehVgheX X_hV\WTg\ba `hV[ `beX W\YuVh_g g[Ta

Ybe Z_bUh_Te cebgX\af) Mag\_ g[X fgehVgheX bY Ubi\aX e[bWbcf\a jTf

fb_iXW1 \a -+++ ab P(eTl fgehVgheX bY Tal ?H;J jTf TiT\_TU_X)

9_g[bhZ[ UX\aZ T [hZX fgXc YbejTeW \a gXe`f bY fgehVgheT_ haWXe(

fgTaW\aZ bY ?H;Jf' g[X e[bWbcf\a fgehVgheX \gfX_Y jTf ba_l bY _\`(

\gXW [X_c Ybe VbaiXag\baT_ WehZ WXf\Za ba c[Te`TVXhg\VT__l `beX

eX_XiTag ?H;Jf) Ag gbb^ `beX g[Ta fXiXa lXTef hag\_ b- TaW b,

TWeXaXeZ\V eXVXcgbef $b-J TaW b,J% jXeX fb_iXW X`c_bl\aZ aXj

eXVXcgbe fgTU\_\mTg\ba TaW VelfgT__\mTg\ba gXV[a\dhXf'2q4 bcXa\aZ

g[X Wbbe gb T fgebaZ_l TVVX_XeTgXW X_hV\WTg\ba YeXdhXaVl bY aXj

eXVXcgbef) Lb WTgX $BhaX -+,/% P(eTl fgehVgheXf bY -+ W\YYXeXag V_Tff

9' gjb V_Tff :' baX V_Tff ;' TaW baX Ye\mm_XW ?H;J' fcTaa\aZ _TeZX

fXVg\baf bY g[X c[l_bZXaXg\V geXX' [TiX UXXa chU_\f[XW),+ L[\f

abj Z\iXf c[Te`TVXhg\VT_ eXfXTeV[Xef g[X bccbegha\gl gb hfX g[XfX

fgehVgheXf Ybe WehZ WXf\Za checbfXf) Ebfg XfcXV\T__l' g[X iXel

eXVXag fgehVgheXf bY aba(V_Tff 9 ?H;Jf `Tl fXeiX Tf \aiT_hTU_X

gX`c_TgXf Ybe _\ZTaW WXf\Za Ybe g[XfX iXel W\YuVh_g gTeZXg V_TffXf)

9_g[bhZ[ Ubg[ V_TffXf TeX TggeTVg\iX WehZ gTeZXg YT`\_\Xf' iXel

YXj f`T__ `b_XVh_X WehZf gTeZXg\aZ V_Tff : be ; ?H;Jf TeX ba g[X

`Te^Xg) L[\f eXvXVgf g[X \`cTVg bY g[X\e TccTeXag_l [\Z[_l WX`TaW(

\aZ U\aW\aZ f\gXf' \a gXe`f bY WehZZTU\_\gl) >be V_Tff 9 eXVXcgbef

fb`X fgehVgheXf j\g[ TccebiXW WehZf TeX TiT\_TU_X) L[XfX \aV_hWX

g[X Vb`c_XkXf bY5 `TeTi\ebV \a ;;J0' g\bgebc\h` \a E. eXVXcgbe'

TWXabf\aX \a 9-9 eXVXcgbe $9-9J%' VTeiXW\_b_ \a b,J' WbkXc\a \a

@, eXVXcgbe $@,J%' XeZbgT`\aX \a 0(@L,: Tf jX__ Tf 0(@L-: eXVXc(

gbef' TaW ibeTkTcTe \a g[X cebgXTfX(TVg\iTgXW eXVXcgbe H9J(,) Aa

TWW\g\ba gb g[X aXj P(eTl fgehVgheXf Yeb` V_TffXf : TaW ;' T uefg

fgehVgheX bY Ta TZba\fg UbhaW E- eXVXcgbe fgehVgheX j\g[ T__bfgXe\V

`bWh_Tgbe Tf jX__ Tf gjb iXel [\Z[(eXfb_hg\ba fgehVgheXf bY 9-9J

TaW d(bc\b\W eXVXcgbef $d(GJ% jXeX eXVXag_l eXcbegXW' cebi\W\aZ

uefg \af\Z[g \agb g[X T__bfgXe\V eXZh_Tg\ba' U\TfXW f\ZaT_\aZ TaW fb_(

iXag aXgjbe^f \a ?H;Jf) L[XfX eXVXag TWiTaVXf TaW g[X\e \`c_\VT(

g\ba Ybe WehZ WXf\Za j\__ UX W\fVhffXW \a g[X Yb__bj\aZ fXVg\baf)

KXiXeT_ eXVXag eXi\Xjf VbiXe g[X hfX bY ?H;J fgehVgheXf \a

fgehVgheX UTfXW WehZ WXf\Za) >be T aba(Xk[Thfg\iX _\fg c_XTfX fXX

eXYXeXaVXf ,,q,.) KgehVgheX UTfXW WehZ WXf\Za Ybe ?H;Jf \f Vhe(

eXag_l \a `bfg VTfXf _\`\gXW gb i\eghT_ fVeXXa\aZ,/ be gb `bWX_\aZ
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$be [b`b_bZl `bWX_ eX_l\aZ g[XeXba%) Aa iXel eTeX VTfXf $Vb(%Velf(

gT_ fgehVgheXf j\g[ g[X Vb`cbhaW bY \agXeXfg TeX ZXaXeTgXW) L[XfX

fghW\Xf VbeeXfcbaW gb g[X `bfg ceXYXeeXW fVXaTe\b Ybe _\ZTaW bcg\(

`\mTg\ba' UXVThfX ab haVXegT\ag\Xf eXZTeW\aZ g[X _\ZTaW U\aW\aZ

cbfX TaW \aWhVXW ug XYYXVgf TeX Xai\f\baXW) GaX bY g[X YXj eXcbegXW

fghW\Xf \f g[X fgehVgheX Zh\WXW bcg\`\mTg\ba bY 9-9J TagTZba\fgf

eXcbegXW Ul ;baZeXiX Xg T_),0 Aa g[Tg fghWl Vb`cbhaWf W\fVbiXeXW

Ul i\eghT_ fVeXXa\aZ jXeX bcg\`\mXW Ul hfX bY g[X\e VbeeXfcbaW\aZ

P(eTl fgehVgheXf) 9g g[\f g\`X' `bfg c[Te`TVXhg\VT_ Vb`cTa\Xf Wb

abg [TiX g[X YTV\_\g\Xf gb VelfgT__\mX ?H;Jf' g[XeXYbeX g[X X`c[Tf\f

bY g[\f W\ZXfg j\__ UX ba g[X hfX bY chU_\V Wb`T\a fgehVgheXf Ybe

WehZ WXf\Za)

:RVNLMW KUSQ MNLM%UJVSPXWNSR VWUXHWXUJV2 JXVXag_l g[X fgehVgheXf bY

9-9J TaW d(GJ,1',2 [TiX UXXa fb_iXW j\g[ T eXfb_hg\ba bY _Xff g[Ta

- w) 9_g[bhZ[ P(eTl fgehVgheXf bY Ubg[ eXVXcgbef [TiX UXXa

eXcbegXW UXYbeX' ba_l iXel [\Z[(eXfb_hg\ba fgehVgheXf V_Te\Yl g[X

_bVTg\ba bY fb_iXag `b_XVh_Xf' Tf jX__ g[X U\aW\aZ f\gX bY fbW\h`

\baf) 9_g[bhZ[ g[X gjb eXVXcgbef fgX` Yeb` Vb`c_XgX_l W\YYXeXag

fhUYT`\_\Xf bY ?H;Jf' g[X \agXeaT_ jTgXe aXgjbe^ TaW fbW\h` U\aW(

\aZ f\gX TeX [\Z[_l VbafXeiXW) L[X `XgT_ U\aW\aZ f\gX \aib_iXf fb`X

bY g[X ^abja VbafXeiXW `bg\Yf bY V_Tff 9 ?H;Jf $fhV[ Tf g[X FHkkQ

`bg\Y ba LE2' g[X OkH `bg\Y ba LE1 Tf jX__ Tf g[X F-)0+ `bg\Y ba

LE-pLE fgTaWf Ybe geTaf`X`UeTaX [X_\k%' Tf f[bja \a g[X biXe(

_Tl bY g[X fgehVgheXf \a >\ZheX ,)

L[X VheeXag haWXefgTaW\aZ \f g[Tg fbW\h` \f Ta T__bfgXe\V `bW(

h_Tgbe bY ?H;Jf,3 \avhXaV\aZ g[X TU\_\gl bY b(TeeXfg\aZ f\ZaT_\aZ' Tf

W\fVhffXW \a g[X aXkg V[TcgXe) L[X jTgXe aXgjbe^ VbaaXVg\aZ g[X

_\ZTaW U\aW\aZ f\gX j\g[ g[X \ageTVX__h_Te \agXeYTVX \f iXel `hV[

VbafXeiXW \a g[X gjb [\Z[(eXfb_hg\ba fgehVgheXf) Aa TWW\g\ba' T_fb

`Tal bg[Xe ?H;J P(eTl fgehVgheXf f[bj T W\eXVg \aib_iX`Xag bY

jTgXe `b_XVh_Xf \a _\ZTaW U\aW\aZ gb g[X eXVXcgbe) >be XkT`c_X

\a 9-9J' b,J' ;P;J/' d(GJ' j(GJ' H9J(,' TaW fc[\aZbf\aX(,(c[bf(

c[TgX eXVXcgbe , $K,H,% P(eTl fgehVgheXf f[bj jTgXe `XW\TgXW

_\ZTaW VbagTVgf gb g[X eXVXcgbe),. L[X [\Z[ WXZeXX bY \aib_iX`Xag

bY jTgXe `b_XVh_Xf \a ?H;J _\ZTaW U\aW\aZ `T^Xf eTg\baT_ _\ZTaW

WXf\Za j\g[bhg VbeeXfcbaW\aZ P(eTl fgehVgheX iXel W\YuVh_g) L[\f

\f UXVThfX g[X fgehVgheX TVg\i\gl eX_Tg\baf[\cf TeX ZeXTg_l V[TaZXW

j[Xa T Ue\WZ\aZ jTgXe Xag\gl \f eXc_TVXW) L[X ^abj_XWZX g[Tg

jTgXe _bVTg\ba \f VehV\T_ \a ?H;Jf [Tf _XW gb fghW\Xf j[\V[ Xkc_\V(

\g_l \aiXfg\ZTgX g[X g[Xe`bWlaT`\V cebcXeg\Xf bY jTgXe `b_XVh_Xf

\a ?H;J P(eTl fgehVgheXf gb TafjXe g[X dhXfg\ba5 ;Ta fcXV\uV

jTgXe `b_XVh_Xf VTa UX eXc_TVXW Ul _\ZTaW Tgb`f7,4

=NLFRI GNFV2 Aa eXVXag lXTef' g[X TjTeXaXff bY g[X \`cbegTaVX bY

W\YYXeXag f\ZaT_\aZ VTcTU\_\g\Xf bY iTe\bhf _\ZTaWf g[ebhZ[ ?H;Jf

[Tf fgXTW\_l Zebja) GaX ?H;J VTa f\ZaT_ g[ebhZ[`h_g\c_X W\YYXeXag

WbjafgeXT` cTg[jTlf) :XlbaW g[X aT`X(Z\i\aZ f\ZaT_\aZ g[ebhZ[

?(cebgX\af' f\ZaT_\aZ g[ebhZ[ b(TeeXfg\a be W\eXVg f\ZaT_\aZ g[ebhZ[

eXVXcgbe TffbV\TgXW ^\aTfXf \f ^abja-+'-, D\ZTaWf VTa TVg\iTgX

W\YYXeXag f\ZaT_\aZ cTg[jTlf gb W\YYXe\aZ XkgXagf $s_\ZTaW U\TfXW

f\ZaT_\aZt%' j[XeX VheeXag \af\Z[g fhZZXfgf g[Tg g[X W\YYXeXag cTg[(

jTlf TeX WXVbhc_XW)-- L[X haWXefgTaW\aZ bY g[X VbafXdhXaVXf bY

W\YYXeXag f\ZaT_\aZ UX[Ti\be \f VehV\T_ Ybe WehZ WXf\Za' XfcXV\T__l

Tf \g [Tf UXXa Tffh`XW g[Tg _\ZTaW U\Tf VTa UX Xkc_b\gXW gb WXf\Za

fhcXe\be aXkg(ZXaXeTg\ba WehZf' Ybe XkT`c_X' Ybe [XTeg YT\_heX-. be

Tag\cflV[bg\Vf)-/

9_g[bhZ[ g[X W\YYXeXag f\ZaT_\aZ cTg[jTlf [TiX UXXa ^abja Ybe

fb`X g\`X' _\ZTaW YXTgheXf be eXVXcgbe UX[Ti\be _XTW\aZ gb f\ZaT_(

\aZ(U\TfXW eXVXcgbe fgTgXf [TiX abg UXXa Yh__l X_hV\WTgXW) L[X Vhe(

eXag haWXefgTaW\aZ bY g[X W\YYXeXaVXf bY ?(cebgX\a TaW b(TeeXfg\a

f\ZaT_\aZ \f g[Tg TVg\iTg\ba bY X\g[Xe cTg[jTl eXfh_gf Yeb` W\YYXeXag

VbaYbe`Tg\baT_ V[TaZXf gb g[X eXVXcgbe)-- L[X f\ZaT_\aZ g[ebhZ[ ?(

cebgX\af jbe^f i\T TffbV\Tg\ba bY T ?LH(_bTWXW ?(cebgX\a Tg g[X

LE.qLE0qLE1 \agXeYTVX bY g[X eXfcXVg\iX ?H;J' j[\_X b(TeeXfg\a

\f cebcbfXW gb WbV^ Tg g[X fcTg\T__l W\fg\aVg LE,qLE-qLE2

Figure 1. GiXe_Tl bY g[X gjb TiT\_TU_X iXel [\Z[(eXfb_hg\ba ?H;J fgehVgheXf bY 9-9J $beTaZX' H<: VbWX5 /=AQ% TaW d(GJ $VlTa' H<: VbWX5 /F1@%) L[X jTgXe aXgjbe^ TebhaW

g[X VbafXeiXW fbW\h` $ZeXXa fc[XeXf% U\aW\aZ f\gX \aib_iXf g[eXX bY g[X jX__(^abja VbafXeiXW `bg\Yf \a V_Tff 9 ?H;Jf) 9 _TeZX jTgXe aXgjbe^ \f T_fb fXXa \a g[X U\aW\aZ

cbV^Xg bY Ubg[ _\ZTaWf' `XW\Tg\aZ _\ZTaW \agXeTVg\baf j\g[ g[X eXVXcgbe) $L[X eXf\WhX ah`UXe\aZ VbeeXfcbaWf gb g[X OX\afgX\a(:T__XfgXebf ab`XaV_TgheX Ybe V_Tff 9 ?H;Jf)%
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\agXeYTVX) >eb` T WehZ WXf\Za cb\ag bY i\Xj g[X `beX \`cbegTag

dhXfg\ba \f g[X \agXeTVg\ba bY U\TfXW _\ZTaWf j\g[ g[X eXfcXVg\iX

eXVXcgbef) >be V_Tff 9 eXVXcgbef \g [Tf UXXa f[bja g[Tg _\ZTaWf

j[\V[ TVg\iTgX g[X ?(cebgX\a cTg[jTl ge\ZZXe g[X VbaYbe`Tg\baT_

fj\gV[ bY gjb \agXeTVg\aZ f\WX V[T\af ba LE. $.)/+% TaW LE1

$1)//% ]hfg UX_bj g[X ZXaXe\V U\aW\aZ f\gX)-0 L[\f eXfh_gf \a T

fgeT\Z[gXa\aZ bY LE.' T ^\a^\aZ bY LE1 TaW g[X bcXa\aZ bY g[X ?(

cebgX\a U\aW\aZ f\gX Tg g[X \ageTVX__h_Te fheYTVX bY g[X eXVXcgbe)

>be b(TeeXfg\a f\ZaT_\aZ ab b(TeeXfg\a UbhaW TVg\iTgXW fgehVgheXf

TeX TiT\_TU_X lXg' Uhg g[X Vb__XVgXW Xi\WXaVX cb\agf gbjTeWf g[X

\aib_iX`Xag bY g[X LE,qLE-qLE2 jTgXe aXgjbe^*fbW\h` U\aW(

\aZ f\gX \a g[X TVg\iTg\ba cebVXff) <\fehcg\aZ g[X fbW\h` aXgjbe^

\a d(GJ \aWhVXf [\Z[ _XiX_f bY Vbafg\ghg\iX TVg\i\gl \a b(TeeXfg\a f\Z(

aT_\aZ' j[\_X Vb`c_XgX_l f[hgg\aZ Wbja UTfT_ ?(cebgX\a f\ZaT_(

\aZ),1 AagXeTVg\ba bY g[X _\ZTaW j\g[ LE2 \f cbfgh_TgXW gb

`bWh_TgX b(TeeXfg\a f\ZaT_\aZ)-- KgehVgheXf bY b,J j\g[ U\TfXW

_\ZTaWf fhccbeg g[\f i\Xj'-1 Tf fb`X f`T__ fgehVgheT_ iTe\Tg\baf

\a _\ZTaW U\aW\aZ TeX fXXa V_bfX gb LE- TaW LE2) 9 fhccbeg\iX

XkT`c_X Ybe g[X TU\_\gl gb `bWh_TgX g[X f\ZaT_\aZ XYuVTVl bY b,J

_\ZTaWf \f f[bja \a >\ZheX -) L[X f\mX XkgXaf\ba bY g[X \aiXefX TZb(

a\fg VTeTmb_b_ gbjTeWf LE2 eXfh_gf \a VTeiXW\_b_' j[\V[ \f Ta TagTZ(

ba\fg Ybe ?(cebgX\a f\ZaT_\aZ' Uhg Ta TZba\fg Ybe g[X b(TeeXfg\a

Figure 2. $9% fgehVgheXf bY VTeTmb_b_ $\aiXefX TZba\fg% TaW VTeiXW\_b_ $U\TfXW _\ZTaW' TZba\fg Ybe b(TeeXfg\a' TagTZba\fg Ybe ?(cebgX\a cTg[jTl%) $:% =kgeTVX__h_Te i\Xj bY g[X

biXe_Tl bY P(eTl fgehVgheXf bY b, UbhaW j\g[ VTeTmb_b_ $eXW' -Q;O% TaW VTeiXW\_b_ $ZeXXa' /9EB%) L[X U\TfXW _\ZTaW VTeiXW\_b_ $WTe^ ZeXXa% \aWhVXf T f\Za\uVTag_l \aVeXTfXW

W\fgTaVX $- w% UXgjXXa LE- TaW LE2)

Figure 3. GiXe_Tl bY g[X V_Tff : fgehVgheXf $;J>,J \a Zb_W TaW ?;?J \a VlTa% j\g[ b-J $-J@, \a eXW%)
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cTg[jTl)-2 L[X biXe_Tl bY g[X b,J VelfgT_ fgehVgheXf UbhaW gb g[XfX

gjb _\ZTaWf f[bjf W\fg\aVg W\YYXeXaVXf \a g[X cbf\g\ba bY LE- TaW

LE2) L[\f XkT`c_X f[bjf [bj _\ZTaW U\Tf VTa UX \agebWhVXW Ul

dh\gX f\`c_X V[X`\VT_ `bW\uVTg\baf) Lb \aiXfg\ZTgX g[X cebU_X`

Yeb` T eXVXcgbe cb\ag bY i\Xj' g[X gjb fXebgba\a eXVXcgbef 0(

@L,: TaW 0(@L-: [TiX UXXa VelfgT__\mXW Ubg[ j\g[ g[X fT`X _\ZTaW

UbhaW)-3'-4 =eZbgT`\aX \f T sVbaiXag\baT_t Yh__ TZba\fg ba g[X 0(

@L,: eXVXcgbe' TVg\iTg\aZ Ubg[ f\ZaT_\aZ cTg[jTlf' Uhg \g \f T U\TfXW

TZba\fg ba g[X 0(@L-: eXVXcgbe fgebaZ_l YTibe\aZ g[X b(TeeXfg\a

cTg[jTl) ;b`cTe\fba bY g[X fgehVgheXf Vbaue`f g[X VheeXag

[lcbg[Xf\f bY g[X VbaYbe`Tg\baT_ fj\gV[ bY eXf\WhXf .)/+ TaW

1)// Ybe ?(cebgX\a TVg\iTg\ba TaW T VbaYbe`Tg\baT_ V[TaZX \a

LE2 Ybe b(TeeXfg\a TVg\iTg\ba)-3

@bjXiXe' \g \f VheeXag_l abg cbff\U_X gb ceXW\Vg g[X XYuVTVl bY

_\ZTaWf T ce\be\'.+ g[XeXYbeX ba_l Vb`cbhaW flag[Xf\f TaW U\b_bZ\(

VT_ gXfg\aZ j\__ WXua\gX_l f[XW _\Z[g ba g[X TVghT_ f\ZaT_\aZ UX[Ti(

\be bY XTV[ _\ZTaW) KXiXeT_ XkT`c_Xf [TiX abj f[bja g[Tg iXel

`\abe `bW\uVTg\baf VTa ghea TagTZba\fgf \agb TVg\iTgbef'., XiXa

T__bj\aZ TagTZba\fg WXf\Za fgTeg\aZ Yeb` ^abja TZba\fgf).- Lb

jeTc hc' g[ebhZ[ g[X _TgXfg V_Tff 9 ?H;J fgehVgheXf T WXXcXe

haWXefgTaW\aZ bY ?H;J TVg\iTg\ba TaW U\TfXW f\ZaT_\aZ [Tf UXXa

TV[\XiXW' Z\i\aZ `XW\V\aT_ V[X`\fgf \WXTf gb WXiX_bc K9J \a X\g[Xe

cTg[jTl W\eXVg\ba) L[X ceXeXdh\f\gX Ybe U\TfXW WehZ W\fVbiXel \f T

V_XTe U\b_bZ\VT_ eTg\baT_X TUbhg j[\V[ cTg[jTl bY T ?H;J [Tf gb

UX $WX%TVg\iTgXW \a beWXe gb ZT\a g[X bcg\`T_ XYYXVg \a g[X gTeZXgXW

W\fXTfX)..

5PFVV 4 FRI HPFVV 5 8A5BV2 K\aVX g[X fb_hg\ba bY b- \a -++24

aXTe_l -+ W\YYXeXag V_Tff 9 ?H;Jf \a iTe\bhf TVg\iTg\ba fgTgXf [TiX

UXXa fb_iXW UXYbeX g[X uefg aba(V_Tff 9 fgehVgheXf X`XeZXW j\g[

g[X f`bbg[XaXW eXVXcgbe $V_Tff >%'./ Z_hVTZba eXVXcgbe $?;?J'

V_Tff :%'.0 g[X Vbeg\Vbgebc\a eX_XTf\aZ YTVgbe , eXVXcgbe $;J>,J'

V_Tff :%'.1 TaW iXel eXVXag_l g[X `XgTUbgebc\V Z_hgT`TgX eXVXcgbe

, $`?_hJ,' V_Tff ;%).2 JXVXcgbef Yeb` g[XfX V_TffXf TeX iXel TggeTV(

g\iX WehZ(gTeZXgf' Uhg \g [Tf cebiXa gb UX iXel [TeW gb uaW f`T__

`b_XVh_X WehZf j[\V[ VTa `T^X \g gb g[X `Te^Xg) >be V_Tff :' g[X

fXVeXg\a eXVXcgbef' ba_l cXcg\WX WehZf TeX ba g[X `Te^Xg' T_g[bhZ[

fgebaZ XYYbegf jXeX W\eXVgXW \a uaW\aZ f`T__ `b_XVh_Xf).3 L[X

XaWbZXabhf _\ZTaWf Ybe V_Tff : ?H;Jf TeX `\W(f\mX cXcg\WX [be(

`baXf' \agXeTVg\aZ j\g[ g[X ?H;J biXe T _TeZX cebgX\a(cebgX\a

\agXeTVg\ba fheYTVX) >\aW\aZ WehZf gb \agXeehcg fhV[ \agXeTVg\baf

bYgXa cebiXf gb UX dh\gX WX`TaW\aZ' XfcXV\T__l g[X \WXag\uVTg\ba

bY g[X TVghT_ \agXeTVg\ba f\gX bY g[X _\ZTaW j\g[ g[X eXVXcgbe \f [TeW

gb WXgXe`\aX j\g[bhg P(eTl VelfgT__bZeTc[l) >be V_Tff ; j\g[ UTV(

_bYXa $Vb`cXg\g\iX_l gTeZXg\aZ g[X ?9:9: eXVXcgbe% TaW V\aTVT_VXg

$T__bfgXe\VT__l gTeZXg\aZ g[X VT_V\h` fXaf\aZ eXVXcgbe% gjb WehZf

TeX eXZ\fgXeXW' [bjXiXe Ybe g[X YT`\_l bY `XgTUbgebc\V Z_hgT`TgX

eXVXcgbef ab WehZf TeX TccebiXW fb YTe' T_g[bhZ[ g[XfX gTeZXgf

TeX \WXag\uXW Tf [\Z[_l eXjTeW\aZ WehZ gTeZXgf Ybe T__bfgXe\V

`bWh_Tg\ba).4

5PFVV 4& 9_g[bhZ[ g[X aba(V_Tff 9 ?H;Jf Wb abg f[TeX g[X jX__(

^abja VbafXeiXW V_Tff 9 `bg\Yf' g[X biXeT__ Yb_W TaW g[X \agXe[X_\(

VT_ \agXeTVg\ba aXgjbe^f TeX fgebaZ_l VbafXeiXW).3 LE [X_\VXf ,q0

bY g[X fb_iXW V_Tff : eXVXcgbef TeX \a UXggXe fgehVgheT_ TZeXX`Xag

j\g[ g[X V_Tff 9 VbhagXecTegf g[Ta LEf 1 TaW 2) L[X _TeZXfg W\YYXe(

XaVX bY V_Tff : fgehVgheXf \a Vb`cTe\fba gb V_Tff 9 \f g[X iXel WXXc

TaW bcXa N(f[TcXW VeXi\VX) >\ZheX . f[bjf T Vb`cTe\fba bY T ceb(

gbglc\VT_ V_Tff 9 eXVXcgbe $b-J% j\g[ g[X gjb V_Tff : eXVXcgbef)

Aa TWW\g\ba gb g[X _TeZXe VeXi\VX' g[X _bVTg\ba bY g[X TagTZba\fg

U\aW\aZ f\gX \a ;J>,J \f iXel fhece\f\aZ' UX\aZ `hV[ WXXcXe Uhe\XW

\a g[X [X_\VT_ UhaW_X g[Ta \a T__ ^abja V_Tff 9 VTfXf $f[\YgXW `beX

g[Ta ,+ w Yheg[Xe gbjTeWf g[X Vlgbfb_%) 9f T_eXTWl `Xag\baXW' g[X

TeeTaZX`Xagf bY g[X geTaf`X`UeTaX [X_\VXf \f jX__ VbafXeiXW

Figure 4. <\fge\Uhg\ba bY `b_XVh_Te jX\Z[g TaW H _bZA Ybe T__ Vb`cbhaWf eXcbegXW gb UX TVg\iX \a ;[=E:D Ybe 9-9J' @,J' ?;?J' ;J>,J' TaW`?_hJ,) L[X biXeT__ c\VgheXf f[bjf

g[Tg _\ZTaWf Ybe ?;?J TeX [XTil TaW _\cbc[\_\V' _\ZTaWf Ybe ;J>,J TeX `XW\h` f\mXW Uhg T_fb iXel _\cbc[\_\V) 9_fb _\ZTaWf Ybe `?_hJ, TeX ZXaXeT__l f`T__ \a f\mX' g[X

_\cbc[\_\V\gl \f YT\e_l [\Z[) 9f XkT`c_Xf Ybe WehZZTU_X gTeZXgf g[X W\fge\Uhg\baf Ybe 9-9J TaW @,J eXiXT_ _bj _\cbc[\_\V\gl TaW T _TeZX YeTVg\ba bY f`T__ _\ZTaWf)
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UXgjXXa V_Tff 9 TaW V_Tff : ?H;Jf' Uhg LE1 TaW LE2 f[bj fgebaZ

WXi\Tg\baf' T_fb j\g[\a V_Tff : fgehVgheXf) O\g[\a ;J>,J g[XfX [X_\(

VXf TeX cbf\g\baXW`hV[ Yheg[Xe TjTl Yeb` g[X VXagXe bY g[X [X_\VT_

UhaW_X' j[XeX LE1 [Tf T W\YYXeXag g\_g TaW LE2 f[bjf T fgebaZ bhg(

jTeW ^\a^ Vb`cTeXW gb ?;?J) Ag \f fcXVh_TgXW g[Tg g[\f W\YYXeXaVX

`Tl UX g[X VbafXdhXaVX bY _\ZTaW U\aW\aZ' UXVThfX ;J>,J [Tf UXXa

fb_iXW j\g[ T f`T__ `b_XVh_X TagTZba\fg UbhaW' j[XeXTf \a ?;?J

g[X _\ZTaW WXaf\gl Vbh_W abg UX eXVbiXeXW) L[XeXYbeX' g[X U\aW\aZ

VeXi\VX bY ;J>,J \f g[X _TeZXfg baX \a T__ ?H;Jf fb_iXW fb YTe) Aa

WXcg[ \aiXfg\ZTg\ba bY V_Tff : U\aW\aZ f\gXf eXiXT_f g[Xl [TiX T

_bj WehZZTU\_\gl.3 V[TeTVgXe\mXW Ul Ta bcXa cbV^Xg j[\V[ \f

`bfg_l u__XW j\g[ Uh_^(_\^X jTgXe TaW g[X ceXfXaVX bY ba_l baX

[bg fcbg eXf\WhX) Aa g[\f eXfcXVg g[X V_Tff : cbV^Xgf TeX f\`\_Te gb

g[X ;P;J/ f`T__ `b_XVh_X _\ZTaW U\aW\aZ f\gX) O\g[ g[X _bj WehZ(

ZTU\_\gl \a `\aW' \g \f abg fhece\f\aZ g[Tg ab f`T__ `b_XVh_X WehZf

TeX `Te^XgXW Ybe V_Tff : ?H;Jf)

=kT`\aTg\ba bY T__ chU_\f[XW ?;?J TaW ;>J,J TVg\iX _\ZTaWf

Yeb` ;[=E:D'/+ eXiXT_f g[Tg g[X\e VT_Vh_TgXW c[lf\VbV[X`\VT_

cebcXeg\Xf TeX ceXWb`\aTag_l \a Ta haYTibeTU_X eXZ\ba) L[\f \f

Tag\V\cTgXW gb VThfX fTYXgl cebU_X`f TaW haTVVXcgTU_X HC cebcXe(

g\Xf' Tf \f T_fb eXcbegXW \a g[X _\gXeTgheX)/, <ehZZTU_X gTeZXgf' fhV[

Tf @,J be 9-9J' f[bj T Vb`c_XgX_l W\YYXeXag cebu_X Ybe g[X\e

_\ZTaWf j\g[ _bj `b_XVh_Te jX\Z[g TaW _bj H _bZA W\fge\Uhg\baf'

Tf f[bja \a >\ZheX /) L[X bcg\`\mTg\ba bY \a\g\T_ fVeXXa\aZ [\gf be

_XTW V_TffXf \f `hV[ `beX WX`TaW\aZ Ybe [XTil TaW*be _\cbc[\_\V

Vb`cbhaWf Tf YbhaW Ybe V_Tff : eXVXcgbef) 9__ g[XfX eXTfbaf `T^X

g[X uefg V_Tff : P(eTl fgehVgheXf \aiT_hTU_X gbb_f Ybe `XW\V\aT_

V[X`\fgf UXVThfX g[Xl `Tl XaTU_X fgehVgheX UTfXW WehZ WXf\Za

XYYbegf) O\g[ g[XfX fgehVgheXf' TaW [b`b_bZl`bWX_f WXe\iXW g[XeX(

Yeb`' T YbVhfXW XYYbeg gb eXWhVX g[X _\ZTaWtf _\TU\_\g\Xf VTa UX

Zh\WXW Ul \a f\_\Vb `bWX_\aZ fhccbeg) Lb WX`bafgeTgX g[X hfTU\_\gl

bY g[X ;J>,J fgehVgheX jX gT^X g[X _\ZTaW VbaYbe`Tg\ba Yeb` g[X

P(eTl fgehVgheX TaW biXe_Tl \g j\g[ g[X .++ VheeXag_l $fgTghf 9ce\_

,/% `bfg cbgXag _\ZTaWf $cbgXaVl eTaZX +)-q. aE% eXcbegXW \a

;[=E:D/+ Vb`\aZ Yeb` /4 W\YYXeXag chU_\VTg\baf) L[X _\ZTaW UTfXW

fhcXecbf\g\ba \f WbaX \a T cheX_l Thgb`TgXW YTf[\ba/- TaW g[X

eXfh_g \f fV\Xag\uVT__l abg TVghT__l fhece\f\aZ' Uhg fge\^\aZpg[X

biXeT__ f[TcX bY g[X fXg bY _\ZTaWf `TgV[Xf XkTVg_l g[X f[TcX bY

g[X U\aW\aZ cbV^Xg $fXX >\Z) 0%' T_g[bhZ[ iTe\bhf VbeX `bW\uVTg\baf

$U\VlV_\V VbeXf% TeX bUfXeiXW) L[hf' T__ [\Z[_l cbgXag Vb`cbhaWf

TeX TccTeXag_l U\aW\aZ gb g[X fT`X U\aW\aZ cbV^Xg \a T f\`\_Te be\(

XagTg\ba) L[\f `XTaf \a ghea g[Tg g[X TiT\_TU\_\gl bY g[X P(eTl fgehV(

gheX XTe_l ba jbh_W [TiX ge\ZZXeXW `hV[`beX YbVhfXW Xkc_beTg\ba

bY g[X _XTW V_TffXf _XTW\aZ gb T YTfgXe cebZeXff\ba Whe\aZ bcg\`\mT(

g\ba TaW cebUTU_l `beX WehZ(_\^X Vb`cbhaWf)

>be ?;?J g[X f`T__ `b_XVh_X TagTZba\fg VTaabg UX YbhaW \a g[X

P(eTl fgehVgheX' TaW ab bUi\bhf U\aW\aZ `bWX VTa UX cebcbfXW)

@bjXiXe' j\g[ T _TeZX fXg bY f\aZ_X cb\ag `hgTZXaXf\f XkcXe\`Xagf

Tg _XTfg T VbaV_hf\iX U\aW\aZ [lcbg[Xf\f Ybe Z_hVTZba Vbh_W UX

XfgTU_\f[XW).1 L[X W\eXVg hfX bY g[\f fgehVgheX Ybe WehZ WXf\Za j\__

abg UX fgeT\Z[gYbejTeW' Uhg eTg[Xe fb`X `bWX_\aZ fgXcf j\__ UX

aXXWXW Ybe T cebcXe WXfVe\cg\ba bY T _XTW V_Tff U\aW\aZ `bWX) Hbj(

XeYh_ gXV[a\dhXf' fhV[ Tf `b_XVh_Te WlaT`\Vf f\`h_Tg\baf' j[\V[

TeX VheeXag_l Tcc_\XW gb ?H;Jf ba T eXZh_Te UTf\f'/. j\__ [X_c gb

\aiXfg\ZTgX g[X WlaT`\Vf bY g[X eXVXcgbef TaW gb _bb^ Ybe \aWhVXW

U\aW\aZ cbV^Xgf)

5PFVV 5& ;_Tff ; [Tf UXXa g[X _Tfg V_Tff bY ?H;Jf gb UX X_hV\WTgXW

Ul P(eTl VelfgT__bZeTc[l) NXel eXVXag_l g[X [XcgT[X_\VT_ geTaf(

`X`UeTaX eXZ\ba $TUUeXi\TgXW Tf 2(LE eXZ\ba% bY `?_hJ, UbhaW

gb T aXZTg\iX T__bfgXe\V `bWh_Tgbe $F9E% [Tf UXXa eXcbegXW).2

;_Tff ; \f [\Z[_l eX_XiTag Ybe WehZ WXf\Za UXVThfX V_Tff ; eXVXcgbef

c_Tl \`cbegTag eb_Xf \a flaTcg\V geTaf`\ff\ba TaW VT_V\h` [b`Xb(

fgTf\f' Vb`ce\f\aZ g[X `XgTUbgebc\V Z_hgT`TgX eXVXcgbef $`?_hJf%'

g[X c(T`\abUhgle\V TV\W : eXVXcgbef $?9:9:%' g[X VT_V\h` fXaf\aZ

Figure 5. O[Xa fhcXecbf\aZ ;J>,J TVg\iX Vb`cbhaWf Yeb` ;[=E:D j\g[ g[X U\bTVg\iX VbaYbe`Tg\ba eXge\XiXW Yeb` g[X ;J>J, P(eTl fgehVgheX' g[X eXfh_g\aZ _\ZTaW fXg

aXTg_l ugf \agb g[X eXVXcgbe U\aW\aZ f\gX)
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eXVXcgbe TaW gTfgX eXVXcgbef) ;_Tff ; ?H;Jf TeX V[TeTVgXe\mXW Ul T

_TeZX F(gXe`\aT_ Wb`T\a $g[X fb(VT__XW iXahf vlgeTc Wb`T\a%

j[\V[ \f g[X eXVbZa\g\ba f\gX Ybe g[X f`T__ XaWbZXabhf TZba\fgf'

fhV[ Tf Z_hgT`TgX' ?9:9 be ;T-&) Mcba TZba\fg U\aW\aZ \a g[X F(

gXe`\aT_ eXZ\ba' g[X 2(LE(UhaW_X haWXeZbXf VbaYbe`Tg\baT_

V[TaZX Ul T VheeXag_l ha^abja `XV[Ta\f`) L[\f XiXaghT__l

XaTU_Xf ?(cebgX\a TffbV\Tg\ba' \aib_i\aZ T VlfgX\aX(e\V[ Wb`T\a'

j[\V[ _\a^f g[X iXahf(vlgeTc Wb`T\a j\g[ g[X 2(LE(Wb`T\a bY

g[X eXVXcgbe) <hX gb g[X [\Z[_l VbafXeiXW aTgheX bY g[X beg[bfgXe\V

U\aW\aZ f\gX bY g[X \aW\i\WhT_ V_Tff ; fhUV_TffXf' WehZ fX_XVg\i\gl

VTa XffXag\T__l ba_l UX TV[\XiXW Ul T__bfgXe\V `bWh_Tg\ba) L[XeX

\f T _baZ [\fgbel Ybe g[X WXiX_bc`Xag bY T__bfgXe\V `bWh_Tgbef bY

V_Tff ; eXVXcgbef TaW XiXaghT__l `bfg `bWh_Tgbef [TiX UXXa

f[bja gb U\aW \a g[X 2(LE(eXZ\ba' V_bfX gb g[X ZXaXe\V U\aW\aZ f\gX

\a V_Tff 9 eXVXcgbef)// @bjXiXe' Ybe g[X `?_hJf TaW ?9:9: eXVXc(

gbef VheeXag_l ab `Te^XgXW f`T__ `b_XVh_X T__bfgXe\V `bWh_Tgbe \f

TiT\_TU_X' T_g[bhZ[ g[XfX eXVXcgbef [TiX UXXa \WXag\uXW Tf iXel

TggeTVg\iX WehZ gTeZXgf Ybe ;FK W\fbeWXef)/0 L[X ^abja _\ZTaWf Ybe

`?_hJf TeX `bfg_l _\aXTe' vTg TaW bYgXa dh\gX f`T__' Uhg [lWebc[b(

U\V `b_XVh_Xf $fXX >\Z) /% j\g[ aba WehZ(_\^X cebcXeg\Xf) Aa TWW\g\ba

gb g[Tg' bYgXa ba_l iXel fhUg_X fgehVgheT_ W\YYXeXag\Tg\ba UXgjXXa

`b_XVh_Xf jbe^\aZ Tf cbf\g\iX be aXZTg\iX T__bfgXe\V `bWh_Tgbef

$H9Ef be F9Ef% TeX YbhaW)/1 K`T__ fgehVgheT_ V[TaZXf VTa VbaiXeg

F9Ef \agb H9Ef be XiXa K9Ef' j[\V[ fgTaWf Ybe sf\_Xag T__bfgXe\V

`bWh_Tgbet TaW \f T U\aW\aZ _\ZTaW' j[\V[ TVgf YhaVg\baT__l aXh(

geT_)/2 Aa eXghea f`T__ V[TaZXf \a `?_hJf U\aW\aZ f\gXf' \agebWhVXW

Ul f\aZ_X cb\ag `hgTg\baf' VTa \aiXeg g[X XYuVTVl bY _\ZTaWf)/3 Lb

haWXefgTaW g[XfX WXV\f\iX W\YYXeXaVXf' fgehVgheT__l ^abj_XWZX bY

g[X T__bfgXe\V U\aW\aZ f\gX \f XffXag\T_)

L[X P(eTl fgehVgheX bY g[X `?_hJ, eXVXcgbe.2 Vbaue`f g[X

[lcbg[Xf\f g[Tg g[X V_Tff ; T__bfgXe\V U\aW\aZ f\gX \f biXe_Tcc\aZ

j\g[ g[X V_Tff 9 ZXaXe\V $be beg[bfgXe\V% f`T__ `b_XVh_X U\aW\aZ

f\gX) L[X TVVXff\U\_\gl gb g[X U\aW\aZ f\gX \f bUfgehVgXW Ul _bbc

eXZ\baf' TaW ba_l T iXel aTeebj Xagel V[TaaX_ gb g[X eXVXcgbe \f

i\f\U_X \a g[X fgehVgheX' Tf f[bja \a >\ZheX 1) L[\f eXVXcgbe cXVh(

_\Te\gl Tf jX__ Tf g[X gbcb_bZl bY g[X U\aW\aZ f\gX \gfX_Y Xkc_T\af

g[X ceXYXeXaVX Ybe `bfg_l f`T__' _\aXTe TaW vTg _\ZTaWf Ul `?_hJ,)

L[X U\aW\aZ f\gX \f _\cbc[\_\V TaW eXfge\VgXW \a f\mX' VbeeXfcbaW\aZ

gb g[X _\ZTaW jX\Z[g TaW H _bZA W\fge\Uhg\ba f[bja \a >\ZheX /)

L[X _TeZX [bcX \f g[Tg g[\f fgehVgheX j\__ [X_c abj gb Zh\WX _XTW

bcg\`\mTg\ba VT`cT\Zaf gb l\X_W WehZf g[Tg TeX `beX fhVVXffYh_)

@bjXiXe' WhX gb g[X dh\gX YXTgheX_Xff `?_hJ, U\aW\aZ f\gX' \a f\_\Vb

TccebTV[Xf Ybe _\ZTaW c_TVX`Xag' fhV[ Tf _\ZTaW WbV^\aZ' TeX iXel

V[T__XaZ\aZ) =fcXV\T__l' g[X fhUg_X WXcXaWXaVX bY _\ZTaW XYuVTVl

ba f`T__ fgehVgheT_ V[TaZXf eXdh\eXf T iXel TVVheTgX U\aW\aZ `bWX

ceXW\Vg\ba gb UX bY hfX Ybe Vb`cbhaW bcg\`\mTg\ba) Ag eX`T\af gb UX

V_Te\uXW \Y g[X fgehVgheT_ W\YYXeXaVXf UXgjXXa F9E TaW H9E UbhaW

V_Tff ; ?H;Jf TeX fb`X[bj eX_TgXW gb g[X W\YYXeXaVXf UXgjXXa TZb(

a\fg TaW \aiXefX TZba\fg U\aW\aZ \a V_Tff 9 eXVXcgbef) :XlbaW g[Tg' \g

\f abg ^abja [bj g[X iXahf vlgeTc Wb`T\a Vb``ha\VTgXf j\g[

g[X LE eXZ\ba TaW j[l g[XfX eXVXcgbef ba_l jbe^ Tf VbiT_Xag_l

_\a^XW W\`Xef) 9__ g[XfX TWW\g\baT_ _TlXef bY Vb`c_Xk\gl eXaWXe

g[X V_Tff ; eXVXcgbef VheeXag_l gb g[X _XTfg haWXefgbbW V_Tff bY

?H;Jf) @bjXiXe' g[X fb_hg\ba bY g[X uefg V_Tff ; ?H;J fgehVgheX

jTf baX bY g[X `T]be `\_XfgbaXf Ybe T cebcXe haWXefgTaW\aZ bY

V_Tff ; fgehVgheX TaW YhaVg\ba)

5SRHPXVNSRV2 L[X eXVXag fb_hg\ba bY V_Tff : TaW ; ?H;Jf fgehV(

gheXf Tf jX__ Tf iXel [\Z[(eXfb_hg\ba fgehVgheXf bY gjb V_Tff 9

?H;Jf [Tf bcXaXW aXj i\Xjf ba ?H;J fgehVgheX TaW YhaVg\ba)

L[X W\YYXeXaVX UXgjXXa ?(cebgX\a TaW b(TeeXfg\a f\ZaT_\aZ VTa gb

fb`X XkgXag UX Xkc_T\aXW Ul \agXeceXgTg\ba bY g[X VbeeXfcbaW\aZ

P(eTl fgehVgheXf) Ag \f abj ba_l T `TggXe bY g\`X hag\_ g[X uefg

b(TeeXfg\a UbhaW ?H;J j\__ UX fb_iXW gb gXfg g[X iT_\W\gl bY g[X Vhe(

eXag i\Xj) L[\f haWXefgTaW\aZ \f XkgeX`X_l \`cbegTag' Uhg g[X

Tcc_\VTg\ba gb U\TfXW _\ZTaW WXf\Za \f abg fgeT\Z[gYbejTeW' Tf _baZ

Tf jX TeX Tg g[X fgTZX bY Xkc_T\a\aZ eTg[Xe g[Ta ceXW\Vg\aZ XYYXVgf)

L[X fgehVgheXf Yeb` V_Tff : TaW ; TeX `\_XfgbaXf) @bjXiXe g[X

hfX bY g[XfX fgehVgheXf \a WehZ WXf\Za \f T_fb abg fgeT\Z[gYbejTeW

UXVThfX g[X _\ZTaW U\aW\aZ f\gXf TeX X\g[Xe iXel _TeZX' be iXel _\cb(

c[\_\V' g[hf UX\aZ bY _bj WehZZTU\_\gl) >be V_Tff : _\ZTaW U\aW\aZ

`Tl _XTW gb fgebaZ \aWhVXW fgehVgheT_ V[TaZXf' [bjXiXe g[X _\ZTaW

\f abg fXXa \a T__ V_Tff : eXVXcgbe P(eTl fgehVgheXf) Kg\__' g[X fT\W

fgehVgheXf TeX \aiT_hTU_X gbb_f Ybe g[X \agXeceXgTg\ba bY _\ZTaW

K9J' TaW j\g[ g[X Vb`U\aTg\ba bY `bWX_\aZ XYYbegf' fhccbegXW Ul

`hgTZXaXf\f \aYbe`Tg\ba' g[XfX fgehVgheXf j\__ cebiX gb UX cbjXe(

Yh_ gbb_f \a _XTW bcg\`\mTg\ba cebZeT`f)
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