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NX ceXfXag T fghWl bY T VTebgXab\W&cbec[le\a&Yh__XeXaX ge\TW ceXi\bhf_l f[bja gb YhaVg\ba Tf T V[X`\VT_

Vb`cTff3 g[X c[bgbZXaXeTgXW VTebgXab\W&Yh__XeXaX eTW\VT_ cT\e eXVb`U\aXf Tg T eTgX fXaf\g\iX gb g[X

be\XagTg\ba bY Ta Tcc_\XW `TZaXg\V Y\X_W' Kb V[TeTVgXe\mX g[X flfgX` jX WXiX_bc T g\`X&eXfb_iXW Cbj&

=eXdhXaVl IXTVg\ba P\X_W ;XgXVgXW DTZaXg\V IXfbaTaVX "ge&C=&IP;DI# gXV[a\dhX4 g[X XYYXVg bY*)

iTel\aZ g[X eX_Tg\iX be\XagTg\ba bY Tcc_\XW fgTg\V TaW ,/ D?m bfV\__Tg\aZ `TZaXg\V Y\X_Wf \f f[bja gb UX

fgebaZ_l WXcXaWXag ba g[X fgeXaZg[ bY g[X bfV\__Tg\aZ `TZaXg\V Y\X_W' IP;DI \f T W\TZabfg\V gXfg Ybe

\aib_iX`Xag bY g[X eTW\VT_ cT\e `XV[Ta\f` \a g[X `TZaXg\V Y\X_W fXaf\g\i\gl bY eXTVg\ba eTgXf be l\X_Wf% TaW

[Tf ceXi\bhf_l UXXa Tcc_\XW \a Ta\`T_ UX[Ti\bheT_ XkcXe\`Xagf gb iXe\Yl g[X \aib_iX`Xag bY eTW\VT_&cT\e&

UTfXW \agXe`XW\TgXf \a g[X `TZaXg\V Vb`cTff fXafX bY `\ZeTgbel U\eWf' K[X fcXVgebfVbc\V fX_XVg\ba eh_Xf*.

ZbiXea\aZ IP;DI TeX jX__ haWXefgbbW Tg `\VebjTiX YeXdhXaV\Xf Ybe j[\V[ g[X fb&VT__XW u[\Z[&Y\X_W

Tccebk\`Tg\bav \f iT_\W% Uhg Tg _bjXe YeXdhXaV\Xf W\YYXeXag `bWX_f TeX eXdh\eXW' =be XkT`c_X% g[X

UeXT^Wbja bY g[X ebgTg\aZ YeT`X Tccebk\`Tg\ba [Tf eXVXag_l UXXa \aiXfg\ZTgXW% Uhg _Xff TggXag\ba [Tf fb

YTe UXXa Z\iXa gb be\XagTg\ba XYYXVgf' ?XeX jX ZT\a c[lf\VT_ \af\Z[gf \agb g[X \agXec_Tl bY g[X W\YYXeXag

`TZaXg\V \agXeTVg\baf TYYXVg\aZ _bj&YeXdhXaVl IP;DI XkcXe\`Xagf cXeYbe`XW \a g[X V[T__XaZ\aZ eXZ\`X+)

\a j[\V[ fgTg\V TaW bfV\__Tg\aZ Tcc_\XW `TZaXg\V Y\X_Wf Tf jX__ Tf \agXeaT_ X_XVgeba&ahV_XTe [lcXeY\aX

\agXeTVg\baf TeX bY Vb`cTeTU_X `TZa\ghWX' Fhe bUfXeiTg\baf T\W g[X \agXeceXgTg\ba bY Xk\fg\aZ IP;DI&

UTfXW Ta\`T_ UX[Ti\bheT_ fghW\Xf TaW j\__ \aYbe` YhgheX Tcc_\VTg\baf bY g[X gXV[a\dhX gb iXe\Yl TaW

V[TeTVgXe\mX Yheg[Xe g[X U\b_bZ\VT_ eXVXcgbef \aib_iXW \a Ti\Ta `TZaXgbeXVXcg\ba'

8SYWTJZIYOTS+.

@g jTf cebcbfXW biXe g[eXX WXVTWXf TZb g[Tg U\b_bZ\VT_ eTW\VT_

cT\ef% Tf WXfVe\UXW Ul g[X eTW\VT_ cT\e `XV[Ta\f` "IGD#% `Tl UX

eXfcbaf\U_X Ybe g[X `TZaXg\V fXafX bY `\ZeTgbel U\eWf%* lXg ba_l

eX_Tg\iX_l eXVXag_l [TiX dhTag\gTg\iX fghW\Xf _Xag jX\Z[g gb g[\f

[lcbg[Xf\f'+% , K[X \aiXfg\ZTg\baf \aV_hWX Ta\`T_ UX[Ti\bheT_,)

fghW\Xf-&/ TaW fcXVgebfVbc\V V[TeTVgXe\fTg\ba bY g[X cebcbfXW

eTW\VT_f0% 1 Tf jX__ Tf WXgT\_XW g[XbeXg\VT_ WXfVe\cg\baf'2&*, 7g g[X

[XTeg bY g[\f eXVXag jbe^ \f g[X cebgX\a VelcgbV[eb`X*,% *- j[bfX

c[bgb\aWhVXW eTW\VT_ cT\ef [TiX UXXa f[bja gb Xk[\U\g `TZaXg\V

Y\X_W XYYXVgf "D=<f# RV ^R\ZW1% *.' ?bjXiXe% hc gb abj ba_l baX,.

`b_XVh_X% aT`X_l T VTebgXab\W&cbec[le\a&Yh__XeXaX "9G=# ge\TW

`bWX_ flfgX`%*/ JV[X`X *% [Tf UXXa f[bja gb UX VTcTU_X bY

WXgXVg\aZ g[X be\XagTg\ba Tf jX__ Tf g[X `TZa\ghWX bY Ta Tcc_\XW

`TZaXg\V Y\X_W TaW [XaVX TVg Tf T Vb`cTff'*0 ?XeX jX cebUX g[X

`TZaXg\V cebcXeg\Xf bY g[\f `b_XVh_X% j[\V[ T__bj fhV[ Ta-)

Ta\fbgebc\V eXfcbafX gb bVVhe% \a XkcXe\`Xagf Vb`U\a\aZ jXT^

fgTg\V TaW bfV\__Tg\aZ `TZaXg\V Y\X_Wf' K[XfX Vb`U\aXW Y\X_Wf

ZXaXeTgX T eXfcbafX j[\V[ \f `hV[ `beX fgehVgheXW TaW

\aYbe`Tg\iX g[Ta g[X UebTW fcXVgeh` bUgT\aXW Ul Tcc_\VTg\ba bY T

fgTg\V Y\X_W T_baX'-.

Cbj&YeXdhXaVl IXTVg\ba P\X_W ;XgXVgXW DTZaXg\V IXfbaTaVX

"C=&IP;DI# [Tf ceXi\bhf_l UXXa cebcbfXW Tf T W\TZabfg\V gXfg

Ybe \aib_iX`Xag bY g[X IGD*1% *2 TaW Ta\`T_ UX[Ti\bheT_ fghW\Xf

[TiX \aWXXW f[bja g[Tg bfV\__Tg\aZ `TZaXg\V Y\X_Wf VTa W\fehcg g[X

`TZaXg\V fXafX bY `\ZeTgbel U\eWf% Ta XYYXVg fgebaZ_l WXcXaWXag.)

ba g[X TaZ_X UXgjXXa g[X ZXb`TZaXg\V TaW g[X bfV\__Tg\aZ Y\X_Wf'.%

/ JXiXeT_ fghW\Xf [TiX UXXa VbaWhVgXW gb cebiX g[Tg g[\f \f T

ZXah\aX eXfbaTaVX c[Xab`Xaba "T_g[bhZ[ T eXVXag fghWl T_fb

cebi\WXf Xi\WXaVX TZT\afg T eXfbaTag XYYXVg+)#' =be XkT`c_X% \g

jTf f[bja g[Tg T *. aK bfV\__Tg\aZ Y\X_W VTa W\fehcg `\ZeTgbel..

be\XagTg\ba j[Xa Tcc_\XW Tg T YeXdhXaVl `TgV[\aZ g[X "fgTg\V#

Y\X_W&\aWhVXW XaXeZl&_XiX_ fc_\gg\aZf j\g[\a g[X eTW\VT_ cT\e'

?bjXiXe% bfV\__Tg\aZ Y\X_Wf Tg [T_Y be WbhU_X g[X XkcXVgXW

eXfbaTaVX YeXdhXaVl jXeX \aXYYXVg\iX Tg W\fbe\Xag\aZ g[X U\eWf

XiXa j[Xa g[X fgeXaZg[ bY g[X I= Y\X_W jTf \aVeXTfXW Ul Ta beWXe/)

bY `TZa\ghWX'- @Y \aWXcXaWXag_l iXe\Y\XW% fhV[ fghW\Xf j\__

cebi\WX fgebaZ Xi\WXaVX Ybe Ta IGD UTfXW Vb`cTff fXafX'

?bjXiXe% Ta\`T_ XkcXe\`Xagf TeX _\`\gXW gb T f`T__ ah`UXe bY

W\fVeXgX XkcXe\`XagT_ VbaW\g\baf TaW g[hf VTa ba_l cebi\WX

dhT_\gTg\iX \aYbe`Tg\ba4 R$N$ j[Xg[Xe abe`T_ `TZaXg\V be\XagTg\ba/.

\f eXgT\aXW be W\fehcgXW \a g[X ceXfXaVX bY Ta bfV\__Tg\aZ `TZaXg\V

Y\X_W' K[X ceXfXag fghWl bY g[X 9G= ge\TW flfgX` \aYbe`f g[X
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\agXeceXgTg\ba bY g[X mbb_bZ\VT_ bUfXeiTg\baf% j\g[ WTgT TiT\_TU_X

TVebff T j\WX eTaZX bY bfV\__Tg\aZ TaW fgTg\V Y\X_W fgeXaZg[f' @g T_fb

T__bjf g[X XYYXVg bY g[X eX_Tg\iX be\XagTg\ba bY g[X Y\X_Wf gb UX

\aiXfg\ZTgXW \a WXgT\_% T aba&ge\i\T_ gTf^ Tf g[X glc\VT__l X`c_blXW

[\Z[&Y\X_W `bWX_f bY `TZaXg\V eXfbaTaVX TeX abg Tcc_\VTU_X'.

@g [Tf UXXa eXcbegXW g[Tg bfV\__Tg\aZ Y\X_Wf Tcc_\XW cTeT__X_ gb

g[X ZXb`TZaXg\V Y\X_W Wb abg VThfX `\ZeTgbel W\fbe\XagTg\ba \a g[X

<hebcXTa IbU\a% lXg j[Xa g[X gjb Y\X_Wf TeX be\XagXW Tg Ta TaZ_X

bY +-{ g[X Ta\`T_f _bfg g[X\e TU\_\gl gb hfX g[X\e `TZaXg\V

Vb`cTff'.% / K[X [\Z[&Y\X_W fX_XVg\ba eh_Xf glc\VT__l X`c_blXW \a*)

`TZaXg\V eXfbaTaVX fcXVgebfVbcl eXdh\eX T Vb`cbaXag bY g[X

bfV\__Tg\aZ Y\X_W cXecXaW\Vh_Te gb g[X XkgXeaT_ `TZaXg\V Y\X_W Ybe

Tal eXfbaTag geTaf\g\ba% Uhg UeXT^ Wbja Ybe g[X jXT^ fgTg\V Y\X_Wf

X`c_blXW \a g[XfX Ta\`T_ fghW\Xf' ?XeX% jX Vb`U\aX

XkcXe\`XagT_ \aiXfg\ZTg\baf j\g[ WXgT\_XW g[XbeXg\VT_ `bWX_f TaW*.

f\`h_Tg\baf gb WXiX_bc bhe haWXefgTaW\aZ bY g[X fc\a WlaT`\Vf bY

g[X eTW\VT_ cT\ef \a fhV[ jXT^ Y\X_Wf' NX UX_\XiX g[Tg g[X eXfh_gf

bY bhe fghWl j\__ T\W g[X WXf\Za TaW \agXeceXgTg\ba bY RV ^R^W

XkcXe\`Xagf T\`XW Tg WXgXe`\a\aZ g[X be\Z\a bY g[X Ti\Ta Vb`cTff

fXafX'-&/
+)

=eb` T g[Xe`bWlaT`\V fgTaWcb\ag g[X XaXeZl bY \agXeTVg\ba bY

Ta hacT\eXW X_XVgeba j\g[ Ta Tcc_\XW `TZaXg\V Y\X_W \f

f\Za\Y\VTag_l _bjXe g[Ta glc\VT_ UbaW XaXeZ\Xf "TaW `Tal beWXef

bY `TZa\ghWX f`T__Xe g[Ta g[X g[Xe`T_ XaXeZl% S8D#' ?XaVX% g[X

abg\ba g[Tg `TZaXg\V Y\X_Wf `Tl TYYXVg Tal eTW\VT_ cT\e cebVXff+.

`Tl fXX` YTeYXgV[XW' ?bjXiXe% eTW\VT_ cT\ef TeX bYgXa VeXTgXW

j\g[ g[X\e fc\a flfgX`f YTe Yeb` g[Xe`T_ Xdh\_\Ue\h`% glc\VT__l Ul

c[bgb_lf\f% X_XVgeba geTafYXe be ?&TUfgeTVg\ba' 9bafXeiTg\ba bY

gbgT_ fc\a TaZh_Te `b`Xagh`% C% Yeb` g[X\e `b_XVh_Te ceXVhefbef

eXfh_gf \a T fc\a&VbeeX_TgXW f\aZ_Xg "C 6 )# be ge\c_Xg fgTgX "C 6 *#',)

@a g[X TUfXaVX bY Tal \agXe&eTW\VT_ \agXeTVg\baf TaW XkgXeaT_

`TZaXg\V Y\X_Wf g[X f\aZ_Xg TaW T__ g[eXX ge\c_Xg "K)% K$% KZ# fgTgXf

[TiX f\`\_Te XaXeZ\Xf TaW \agXeVbaiXef\ba UXgjXXa g[X` \f We\iXa

Ul g[X `TZaXg\V \agXeTVg\baf UXgjXXa X_XVgeba TaW ahV_XTe fc\af

"g[X [lcXeY\aX Vbhc_\aZf#' K[X QXX`Ta XYYXVg bY Ta Tcc_\XW,.

`TZaXg\V Y\X_Wf XaXeZXg\VT__l \fb_TgXf K$ TaW KZ Yeb` g[X J(K)

`Ta\Yb_W TaW WXVX_XeTgXf f\aZ_Xg&ge\c_Xg \agXeVbaiXef\ba "fXX

=\ZheX *8 Ybe T c\Vgbe\T_ \__hfgeTg\ba \a g[X _\`\g bY [\Z[ Y\X_W#'

K[hf g[X l\X_W TaW(be eTgX bY Tal fc\a&fX_XVg\iX eXTVg\ba gb f\aZ_Xg

"be ge\c_Xg# cebWhVgf `Tl UX TYYXVgXW W\eXVg_l Ul g[X `TZaXg\V-)

Y\X_Wf Tcc_\XW'+*

BINKRK '$ JgehVgheX bY g[X 9G= ge\TW

@a VbaiXag\baT_ IP;DI XkcXe\`Xagf Ta bfV\__Tg\aZ Y\X_W \f

Tcc_\XW \a TWW\g\ba TaW be\XagXW cXecXaW\Vh_Te_l gb g[X fgTg\V Y\X_W'-.

@Y \a eXfbaTaVX j\g[ XaXeZl fc_\gg\aZf j\g[\a g[X eTW\VT_ cT\e g[X

bfV\__Tg\aZ Y\X_W fXeiXf gb Ubbfg JK `\k\aZ XYY\V\XaVl% T_gXe\aZ g[X

eXTVg\ba l\X_Wf TaW(be eTW\VT_ cT\e _\YXg\`Xf' K[X IP;DI

gXV[a\dhX jTf \a\g\T__l WXiX_bcXW Tg g[X `\VebjTiX YeXdhXaV\Xf

VbaiXag\baT__l hfXW \a <_XVgeba GTeT`TZaXg\V IXfbaTaVX.)

"<GI#++&+. Uhg [Tf eXVXag_l UXXa Tcc_\XW hf\aZ eTW\bYeXdhXaVl

"I=# Y\X_Wf'*1% *2% +/&+1 @agXeceXgTg\ba bY C=&IP;DI WTgT \f

cTeg\Vh_Te_l V[T__XaZ\aZ UXVThfX g[X \agXeTVg\baf bY g[X X_XVgeba

fc\af j\g[ g[X Tcc_\XW Y\X_Wf TaW g[X fheebhaW\aZ `TZaXg\V ahV_X\

TeX bY Vb`cTeTU_X `TZa\ghWX' 7f T VbafXdhXaVX% g[X K| fgTgXf TeX..

abg Yh__l \fb_TgXW TaW iTe\bhf f\`c_\Yl\aZ Tccebk\`Tg\baf

Tcc_\VTU_X Tg [\Z[ Y\X_W UeXT^ Wbja3 "\# geTaf\g\baf UXVb`X Tg _XTfg

cTeg\T__l T__bjXW Tg i\eghT__l T__ be\XagTg\baf bY g[X fgTg\V TaW

bfV\__Tg\aZ Y\X_Wf%*1% +/ TaW "\\# g[X ebgTg\aZ YeT`X Tccebk\`Tg\ba

hfXW \a [\Z[&Y\X_W f\`h_Tg\baf gb eX`biX g[X g\`X&WXcXaWXaVX bY/)

g[X fc\a ?T`\_gba\Ta UXVb`Xf \aiT_\W'+0% +2 Jb YTe C=&IP;DI

fghW\Xf [TiX UXXa _\`\gXW gb Vbag\ahbhf&jTiX gXV[a\dhXf UTfXW

ba Y_hbeXfVXaVX WXgXVg\ba bY g[X eXTVg\ba l\X_W'*2% +0&+2 ?XeX jX

ceXfXag T g\`X&eXfb_iXW geTaf\Xag TUfbecg\ba UTfXW C=&IP;DI

XkcXe\`Xag j[\V[ \f Tcc_\VTU_X gb T `hV[ j\WXe eTaZX bY flfgX`f/.

TaW cebi\WXf TWW\g\baT_ \aYbe`Tg\ba ba g[X g\`X&Xib_hg\ba bY g[X

fc\a flfgX`'

K[X V[X`\VT_ Vb`cTff \aiXfg\ZTgXW [XeX \f T U\eTW\VT_ Ybe`XW

c[bgbV[X`\VT__l Yeb` T ge\TW Vbaf\fg\aZ bY VTebgXab\W "9#%

cbec[le\a "G# TaW Yh__XeXaX "=# `b\Xg\Xf% JV[X`X *' >eXXa _\Z[g0)

XkV\gTg\ba bY g[X cbec[le\a ZXaXeTgXf T f\aZ_Xg fgTgX Yeb` j[\V[

eTc\W TaW \eeXiXef\U_X X_XVgeba geTafYXe Ybe`f g[X ce\`Tel eTW\VT_

cT\e *R9Gw$=UZS% Yb__bjXW Ul T eTc\W X_XVgeba geTafYXe gb cebWhVX
*R9w$G=UZS \a [\Z[ l\X_W% =\ZheX *7' 7_g[bhZ[ g[X \agXe&fc\a

Vbhc_\aZ \a g[X ce\`Tel eTW\VT_ cT\e \f fgebaZ% ceXV_hW\aZ Tal0.

f\Za\Y\VTag fc\a `\k\aZ% g[X Y\aT_ V[TeZX&fXcTeTgXW fgTgX [Tf T

Vbaf\WXeTU_l _bjXe X_XVgeba\V XkV[TaZX Vbhc_\aZ "9 6 )'*0 `K#,)

T__bj\aZ XYY\V\Xag f\aZ_Xgxge\c_Xg `\k\aZ TaW [XaVX g[X Ybe`Tg\ba

bY T _TeZX D=<'*0 K[X eX_Tg\iX_l _baZ _\YXg\`X bY g[X eTW\VT_ cT\e

fgTgX "Tccebk' * }f#*0 [Tf T__bjXW bUfXeiTg\ba bY D=<f Yeb`1)

Y\X_Wf Tf jXT^ Tf g[Tg bY g[X <Teg[' DbeXbiXe% XkcXe\`Xagf

VbaWhVgXW \a Y\kXW `Tge\VXf "_\dh\W VelfgT_f TaW YebmXa Z_TffXf#

cebiXW haT`U\Zhbhf_l g[Tg g[X `TZaXgbeXfcbafX bY g[X eTW\VT_

cT\ef jTf fgebaZ_l WXcXaWXag hcba g[X be\XagTg\ba bY g[X 9G=

ge\TW `b_XVh_X j\g[\a Ta Tcc_\XW `TZaXg\V Y\X_W'*0
1.

4]UKWORKSYGQ
K[X 9G= ge\TW jTf flag[Xf\mXW TVVbeW\aZ gb g[X ceXi\bhf_l

chU_\f[XW cebVXWheX'*/ 7__ XkcXe\`Xagf jXeX cXeYbe`XW hf\aZ

T*))"^8" CLJSBI&MJGONFJIM" JC" 496" FI" +&HBNERGNBNL>ERALJCOL>I"

"DXK?=#' K[X eTW\VT_ cT\e jTf ZXaXeTgXW Yeb` g[X ZebhaW fgTgX2)

`b_XVh_X hf\aZ T c[bgb_lf\f Y_Tf[ bY jTiX_XaZg[ .,+ a` cebi\WXW

Ul T YeXdhXaVl&WbhU_XW EW3P7> _TfXe "9bag\ahh` JheX_\gX @

bcXeTg\aZ Tg *) ?m% cebWhV\aZ 0 af% . `A ch_fXf#'

<GI XkcXe\`Xagf jXeX cXeYbe`XW ba Ta O&UTaW 8eh^Xe </1)

ch_fXW fcXVgeb`XgXe hf\aZ T . `` W\X_XVge\V eXfbaTgbe "D;.#2.

j\g[\a Ta FkYbeW [X_\h` VelbfgTg' K[X _TfXe jTf `bhagXW fb Tf gb

T__bj [be\mbagT_ TVVXff g[ebhZ[ g[X bcg\VT_ j\aWbj bY g[X VTi\gl

TaW T_\ZaXW Ybe `Tk\`h` geTaf\Xag <GI f\ZaT_ \agXaf\gl hf\aZ T

f\aZ_X ghea\aZ ce\f`' Fcg\`T_ `\VebjTiX ch_fX _XaZg[f jXeX

WXgXe`\aXW Yeb` g[X eXfh_gf bY ahgTg\ba XkcXe\`Xagf RJXX <J@qS'*))

Fj\aZ gb eTc\W _bff bY c[TfX&Vb[XeXaVX \a g[X ch_fXW <GI

XkcXe\`Xagf \g jTf abg cbff\U_X gb bUfXeiX T fc\a&XV[b'

9bafXdhXag_l% \a T__ XkcXe\`Xagf W\fVhffXW g[X f\ZaT_ jTf

J?N>FIBA"?R"OMFID">"`(+"KOGMB" NJ"DBIBL>NB">"CLBB" FIAO@NFJI"AB@>R"

"=@;#' ;hX gb YTfg eXVb`U\aTg\ba Yeb` g[X f\aZ_Xg U\eTW\VT_ fgTgX*).

g[X =@; WXVTlf eTc\W_l _\`\g\aZ g[X _XaZg[ bY g[X WXgXVg\ba g\`X

j\aWbj \a j[\V[ g[X =@; VTa UX bUfXeiXW' 7_baZ j\g[ g[X

WXTWg\`X Yb__bj\aZ g[X `\VebjTiX ch_fX% g[\f _\`\gf g[X fcXVgeT_

UTaWj\Wg[ TaW TYgXe c[TfX VbeeXVg\ba g[X TUfb_hgX f\ZaT_ c[TfX \f

g[XeXYbeX TeU\geTel'**)
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C=&IP;DI XkcXe\`Xagf X`c_blXW T geTaf\Xag TUfbecg\ba

gXV[a\dhX f\`\_Te gb g[Tg WXfVe\UXW ceXi\bhf_l'*0 K[X cebUX UXT`

jTf cebi\WXW Ul T 20. a` * N W\bWX _TfXe "K[be_TUf C20.G*NA#

j[\V[ jTf WXcb_Te\fXW TaW Vb__\`TgXW ce\be gb cTff\aZ g[ebhZ[

g[X fT`c_X VX__' K[X `ba\gbe\aZ _\Z[g Xk\g\aZ g[X fT`c_X jTf.

WXgXVgXW Ul T c[bgb`h_g\c_\Xe ghUX "?T`T`Tgfh I.*)1# cebgXVgXW

Yeb` fVTggXeXW _\Z[g Ul Ta \agXeYXeXaVX Y\_gXe TaZ_XW Ybe `Tk\`h`

f\ZaT_ geTaf`\ff\ba "9b`Te @afgeh`Xagf 21)@C+.#' KeTaf\Xagf

jXeX Vb__XVgXW ba T W\Z\gT_ bfV\__bfVbcX "CX9ebl NTiXJheYXe

-+Of# flaV[eba\fXW gb g[X ch_fXW _TfXe hf\aZ T c[bgbW\bWX' ;TgT*)

NELJODEJON"NEB"K>KBL">LB"AFMKG>RBA"FI"NBLHM"JC"W0% g[X W\YYXeXaVX

\a g[X TUfbeUTaVX bY g[X fT`c_X \a g[X ceXfXaVX TaW TUfXaVX bY

g[X c[bgb_lf\f UXT`' K[X fT`c_X jTf `bhagXW \a T . ``

JhceTf\_ VhiXggX ", `` bcg\VT_ cTg[ _XaZg[# Vbb_XW hf\aZ T Y_bj

bY Vb_W a\gebZXa ZTf j\g[\a T dhTegm ;XjTe \afXeg bY fgTaWTeW*.

WXf\Za' 7f W\VgTgXW Ul g[X bcg\`T_ W\X_XVge\V cebcXeg\Xf bY g[X

YebmXa fb_iXag Tg g[\f gX`cXeTgheX% T__ XkcXe\`Xagf jXeX

cXeYbe`XW Tg Tccebk\`TgX_l *+) B',* LaWXe g[XfX VbaW\g\baf

fb`X `b_XVh_Te gh`U_\aZ `Tl bVVhe TaW bUfXeiTg\ba bY

Ta\fbgebc\V D=<f \f abg XkcXVgXW' K[X fgTg\V `TZaXg\V Y\X_W "1)#+)

jTf Tcc_\XW hf\aZ gjb cXecXaW\Vh_Te cT\ef bY ?X_`[b_gm Vb\_f%

VTcTU_X bY cebWhV\aZ T Y\X_W Tg Tal TaZ_X "&# j\g[\a g[X c_TaX bY

g[X _TfXe gTU_X% Tf WXfVe\UXW ceXi\bhf_l'*0 K[X _\aXTe_l&cb_Te\mXW

I= Y\X_W "1*# jTf ZXaXeTgXW hf\aZ T cT\e bY Y_Tg fc\eT_ Vb\_f

"fXcTeTg\ba TaW bhgXe W\T`XgXe */ ``% \aaXe W\T`XgXe *) ``% ,+.

gheaf XTV[ f\WX#% j[\V[ Y\ggXW UXgjXXa g[X fgTg\V Y\X_W Vb\_f TaW

VelbfgTg bY g[X Xk\fg\aZ TccTeTghf' K[X T_\Za`Xag bY g[X I= Vb\_f

jTf fhV[ g[Tg g[X\e Y\X_W jTf cTeT__X_ gb g[X cebUX UXT` j[\V[ \a

g[\f fghWl jTf WXY\aXW Tf g[X & 6 ){ be\XagTg\ba bY g[X fgTg\V Y\X_W

R;\TZeT` \a <J@qS',)

K[X geTaf\Xag TUfbecg\ba TccTeTghf `Tl UX hfXW \a T ah`UXe bY

`bWXf gb cXeYbe` W\YYXeXag XkcXe\`Xagf' "\# @a g[X TUfXaVX bY

bfV\__Tg\aZ Y\X_Wf% fhUgeTVg\aZ g[X geTaf\Xagf eXVbeWXW \a g[X

ceXfXaVX TaW TUfXaVX bY T fgTg\V Y\X_W T__bjf WXgXe`\aTg\ba bY g[X

abe`T_ fgTg\V D=< "DTZaXg\VT__l 7_gXeXW IXTVg\ba P\X_W%,.

D7IP# Tf \a eXY' *0' @a C=&IP;DI XkcXe\`Xagf g[X fgTg\V Y\X_W

\f ceXfXag g[ebhZ[bhg XiXel geTaf\Xag% Uhg fcXVgeT TeX bUgT\aXW Ul

fhUgeTVg\ba bY WTgT eXVbeWXW \a g[X ceXfXaVX TaW TUfXaVX bY g[X

I= Y\X_W' "\\# =be T Y\X_W&fjXcg C=&IP;DI XkcXe\`Xag g[X fgTg\V

Y\X_W fgeXaZg[ \f iTe\XW \a beWXe gb Uh\_W hc T fcXVgeh`' ;he\aZ-)

g[XfX XkcXe\`Xagf% g[X TaZ_X UXgjXXa g[X I= Y\X_W TaW g[X fgTg\V

Y\X_W \f [X_W VbafgTag' "\\\# @a g[X ebgTel&IP;DI XkcXe\`Xag g[X

fgeXaZg[f bY g[X fgTg\V TaW bfV\__Tg\aZ Y\X_Wf TaW g[X I= YeXdhXaVl

" I=# TeX [X_W VbafgTag j[\_X g[X eX_Tg\iX be\XagTg\ba bY g[X

Tcc_\XW Y\X_Wf \f iTe\XW' =be ebgTel&IP;DI% WTgT TeX hfhT__l-.

Vb__XVgXW haWXe g[X VbaW\g\ba g[Tg g[X bfV\__Tg\ba YeXdhXaVl

`TgV[Xf g[X QXX`Ta fc_\gg\aZ "g[X XaXeZl ZTc UXgjXXa g[X J(K)

TaW g[X K$(x `Ta\Yb_W% n+1') D?m(`K# \a g[X eTW\VT_ cT\e' @a T__

XkcXe\`Xagf T `\a\`h` bY *)) geTaf\Xagf jXeX TiXeTZXW Ybe XTV[

WTgT cb\ag \a beWXe gb Ubbfg g[X f\ZaT_&gb&ab\fX eTg\b' K[X.)

XkcXe\`Xagvf Vbageb_ fbYgjTeX eTaWb`_l beWXeXW g[X W\YYXeXag

Y\X_W fgeXaZg[f be W\eXVg\baf fb Tf gb ceXiXag Tal flfgX`Tg\V

W\fgbeg\ba bY g[X WTgT Ul _baZ&gXe` We\Yg% Ybe XkT`c_X Yeb` fT`c_X

KEJNJ&?GB>@EFID'" <EB" NL>IMFBIN" >?MJLKNFJI" MFDI>GM" #W0# jXeX

bUgT\aXW j\g[ [\Z[Xe f\ZaT_&gb&ab\fX g[Ta g[X VbeeXfcbaW\aZ..

H>DIBNF@" CFBGA" BCCB@NM" #WW0# j[\V[ jXeX `beX f\Za\Y\VTag_l

TYYXVgXW Ul g[X f[bg&gb&f[bg fgTU\_\gl bY g[X _\Z[g fbheVXf

AKXZQYX GSJ 3OXIZXXOTS

K[X geTaf\Xag TUfbecg\ba WTgT \a =\ZheX + WXc\Vg g[X XYYXVg bY T

fgTg\V `TZaXg\V Y\X_W ba g[X eXVb`U\aTg\ba bY g[X eTW\VT_ cT\e/)

R9w$G=UZS Tg **1 B' K[X Y\ZheX W\fc_Tlf g[X W\YYXeXaVX UXgjXXa g[X

>?MJL?>I@B" MFDI>GM" #WW0"1)$$" LB@JLABA" FI" NEB" KLBMBI@B%" W0"1)#%

>IA">?MBI@B%"W0")#% bY g[X fgTg\V `TZaXg\V Y\X_W% 1)% Tf T YhaVg\ba

bY g[X g\`X% \% X_TcfXW TYgXe g[X _TfXe ch_fX' 7f bUfXeiXW

ceXi\bhf_l% Tg XTe_l g\`Xf "\ 5 ,)) af# g[XeX \f T V[TaZX \a g[X f\Za/.

bY g[X f\ZaT_ Tg n* `K'*0% ,* K[\f c[Xab`Xaba Z\i\aZ T `Tk\`h`

\a g[X eTW\VT_ f\ZaT_ Tg TebhaW )'. `K \f ^abja Tf g[X uCbj =\X_W

<YYXVgv TaW bVVhef ba_l \Y g[X eTW\VT_ cT\e \f fhYY\V\Xag_l _baZ&

_\iXW',+% ,, ?bjXiXe% T `beX hahfhT_ YXTgheX Wb`\aTgXf g[X

fcXVgeh`% aT`X_l g[X U\c[Tf\V g\`X&WXcXaWXaVX bY g[X f\ZaT_0)

bUfXeiXW Tg T__ Y\X_W fgeXaZg[f' Lf\aZ T f\`c_\Y\XW [\Z[&Y\X_W

`bWX_ Ybe g[X XaXeZl _XiX_f bY g[X eTW\VT_ cT\e TaW g[X ^\aXg\V

fV[X`X f[bja \a =\ZheX *8,* jX eXVXag_l WX`bafgeTgXW g[Tg g[\f

g\`X&\aiXef\ba \f WhX gb g[X \agXec_Tl bY gjb \`cbegTag YTVgbef3 "\#

hahfhT__l% abg T__ eTW\VT_ cT\ef TeX ZXaXeTgXW \a g[X fT`X \a\g\T_0.

fc\a fgTgX4 2,! TeX Ybe`XW \a g[X f\aZ_Xg fgTgX% g[X bg[Xe 0!%

[bjXiXe% TeX ge\c_Xg&Ubea% "\\# Tg Tccebk\`TgX_l *+) B%

eXVb`U\aTg\ba Yeb` g[X f\aZ_Xg fgTgX j\g[ eTgX VbafgTag SJ \f `Tal

g\`Xf YTfgXe g[Ta Tal eX_TkTg\ba cebVXffXf TaW T_fb g[X

eXVb`U\aTg\ba Yeb` g[X ge\c_Xg fgTgX j\g[ eTgX VbafgTag SK% \'X'% SJ1)

# SK',* K[X _TggXe bUfXeiTg\ba \f \a VbageTfg gb ceXi\bhf fghW\Xf

VbaWhVgXW Tg 00 B TaW +2+ B j[\V[ YbhaW ge\c_Xg eXVb`U\aTg\ba

gb UX g[X Wb`\aTag eXTVg\ba cTg[jTl',- ?bjXiXe% g[X eX_Tg\iX

XaXeZ\Xf bY g[X eTW\VT_ cT\e TaW g[X ge\c_Xg eXVb`U\aTg\ba cebWhVg
,9G= TeX T YhaVg\ba bY g[X fb_iXagvf eX_Tg\iX cXe`\gg\i\gl j[\V[%1.

Ybe DXK?=% [Tf UXXa f[bja gb V[TaZX WeT`Tg\VT__l TVebff g[\f

gX`cXeTgheX eTaZX% \a TZeXX`Xag j\g[ g[X geXaW \a g[X eTgX

VbafgTagf',*

K[\f \agXeceXgTg\ba bY g[X g\`X&\aiXef\ba YXTgheX \f Yheg[Xe

fhccbegXW Ul geTaf\Xag <GI `XTfheX`Xagf hfXW gb cebUX \a `beX2)

WXgT\_ g[X fc\a&cb_Te\mTg\ba bY g[X c[bgbZXaXeTgXW eTW\VT_ cT\e'

675M">LB"J?N>FIBA">M">"COI@NFJI"JC"NFHB"#[$# TYgXe g[X _TfXe ge\ZZXe'

IXceXfXagTg\iX YeXdhXaVl&Wb`T\a fcXVgeT TeX W\fc_TlXW \a

=\ZheX ,7% j\g[ g[X\e \agXZeT_f c_bggXW Tf U_hX V\eV_Xf \a

=\ZheX ,8' @a g[X [\Z[ Y\X_Wf ",)) `K# X`c_blXW [XeX g[X XaXeZl&2.

_XiX_ W\TZeT` bY =\ZheX *8 T\Wf \agXeceXgTg\ba bY g[X bUfXeiXW

XYYXVgf3 g[X K$(x fgTgXf j[\V[ TeX V[TeTVgXe\fXW Ul T aba&mXeb

`TZaXg\V `b`Xag T_baZ g[X Y\X_W W\eXVg\ba TeX XaXeZXg\VT__l

\fb_TgXW Yeb` g[X gjb VXageT_ fgTgXf j[\V[ TeX _\aXTe Vb`U\aTg\baf

bY J TaW K) TaW [XaVX \aWXcXaWXag bY Tcc_\XW `TZaXg\V Y\X_Wf' 7f*))

eX_TkTg\ba UXgjXXa g[X VXageT_ fgTgXf TaW K$(x [Tf UXXa f[bja gb

UX f_bj "5 *). f&*#,* \g \f bUi\bhf g[Tg VeXTg\ba bY g[X eTW\VT_ cT\e

\a T cheX f\aZ_Xg fgTgX jbh_W _XTW gb Ta <GI f\ZaT_ j[bfX

FINBIMFNR" HJIJNJIF@>GGR" AB@LB>MBA" QFNE" FI@LB>MFID" [$"Tf g[X

eTW\VT_f eXVb`U\aXW' K[X bUfXeiTg\ba bY T c[TfX V[TaZX Tg*).

Tccebk\`TgX_l ,)) af TYgXe g[X _TfXe ch_fX TaW g[X fhUfXdhXag

gX`cbeT_ Xib_hg\ba bY g[X fcXVgeT `hfg UX TfVe\UXW gb "\# Ta \a\g\T_

cbch_Tg\ba \a g[X XaXeZXg\VT__l \fb_TgXW K$(x fgTgXf j[\V[ "\\#

WXVTlf `beX f_bj_l g[Ta g[X cbch_Tg\ba Yeb` g[X VXageT_ fgTgXf' @a

TZeXX`Xag j\g[ g[X fgTgX`Xagf TUbiX% g[X <GI WTgT VbaY\e` g[Tg**)

SJ # SK' 7f f[bja Ul g[X Vb`cTe\fba \a =\ZheX ,8% g[\f eXfh_g \f

\a XkVX__Xag TZeXX`Xag j\g[ WTgT jX bUgT\aXW ceXi\bhf_l hf\aZ Ta

O&UTaW ch_fXW <GI \aiXef\ba gXV[a\dhX,* \a j[\V[ g[X WXgXVg\ba

JC"NEB"675"Q>M"KLB@BABA"?R">"`"FIPBLMFJI"KOGMB'"=MFID"NEB"675">N"

[* 5 ) Tf T eXYXeXaVX _XiX_ g[X f\ZaT_ jTf YbhaW gb WXVTl**.



% O !+-,*%( "%)&! 6N=8G7! *0.-+! $$P$$ 4?@H K=GH@ED @H Q -"1" 5=<>= &$%)

Tccebk\`TgX_l XkcbaXag\T__l Tf T YhaVg\ba bY g[X WX_Tl UXgjXXa

NEB"G>MBL"KOGMB">IA"NEB"`"FIPBLMFJI"KOGMB"#>D>FI"@E>IDFID"MFDI">N"

,)) af#' ?XeX jX j\f[ gb [\Z[_\Z[g g[Tg Tf g[X eTW\VT_ cT\e \f

jXT^_l Vbhc_XW TaW g[X fgeXaZg[ bY g[X `\VebjTiX Y\X_W \f f`T__

j\g[ eXfcXVg gb g[X j\Wg[ bY g[X [lcXeY\aX fcXVgeh` bY g[X eTW\VT_.

cT\e g[X gjb eTW\VT_f TeX abg XkV\gXW f\`h_gTaXbhf_l' K[X aXg

LBMOGN"JC"NEB"`"KOGMB"FM"NEBLBCJLB"NJ"NL>IMCBL">GG";(<) cb_Te\mTg\ba gb

g[X K| fgTgXf TaW ^RLN ^NZ[J' "WbhU_X dhTagh` UXTgf TeX abg

bUfXeiXW#',.&,0 7g XTe_l g\`Xf g[X f\ZaT_ \f g[hf Wb`\aTgXW Ul g[X

\a\g\T_ f\aZ_Xg cbch_Tg\ba TaW Tg _TgX g\`Xf Ul g[X \a\g\T_ ge\c_Xg*)

cbch_Tg\ba j\g[ eX_Tg\iX Vbage\Uhg\baf bY 2,! TaW 0! Tf

`Xag\baXW TUbiX' 7f SJ # SK g[X WXVTl eTgX bY g[X f\ZaT_% SW% VTa

UX eX_TgXW gb g[X eXVb`U\aTg\ba eTgX Yeb` g[X f\aZ_Xg eTW\VT_ cT\e%

SJ% g[ebhZ[ SJ 6 + ~ SW 6 *'1~*)0 f&* "eXY ,*#'

IXghea\aZ gb g[X _bj&Y\X_W eXZ\`X% =\ZheX - WXc\Vgf g[X V[TaZX*.

FI" L>AF@>G" >?MJL?>I@B%" WW0"1)% 1*$"1" W0"1)% 1*$"Z"W0"1)% )#%

cebWhVXW Ul T eTW\bYeXdhXaVl Y\X_W bY fgeXaZg[ 1* TaW YeXdhXaVl

)eY 6 ,/ D?m j[Xa Tcc_\XW cXecXaW\Vh_Te gb T fgTg\V `TZaXg\V

Y\X_W "1) 1" )"X","H<$'" 2M" ?BCJLB%" WW0"1)% 1*# \f f[bja Tf T

YhaVg\ba bY g[X g\`X TYgXe g[X _TfXe Y_Tf[' K[X gjb W\fg\aVg+)

eXfbaTaVX YXTgheXf bUfXeiXW TeX Ubg[ VXageXW Tg 1) n *', `K

"VbeeXfcbaW\aZ gb g[X VbaiXag\baT_ <GI eXfbaTaVX VbaW\g\ba%

)eY 6 PX(81)(Q# Uhg TeX V[TeTVgXe\fXW Ul iXel W\YYXeXag _\aXj\Wg[f'

K[\f YXTgheX \f W\fc_TlXW XiXa `beX WeT`Tg\VT__l \a =\ZheX .7

j[\V[ cebi\WXf T faTcf[bg bY g[X C=&IP;DI WTgT bUgT\aXW Ybe+.

Ubg[ cTeT__X_ TaW cXecXaW\Vh_Te be\XagTg\baf bY fgTg\V TaW I=

Y\X_Wf% TiXeTZXW Yeb` 0.) gb 1.) af TYgXe g[X _TfXe ch_fX' @g \f

bUi\bhf g[Tg \a VbageTfg gb g[X fcXVgeT bUgT\aXW \a g[X

cXecXaW\Vh_Te be\XagTg\ba% g[X WTgT Vb__XVgXW \a g[X cTeT__X_ `bWX

W\fc_Tl ba_l g[X UebTW eXfbaTaVX YXTgheX' DbeXbiXe% \a TZeXX`Xag,)

j\g[ g[X g\`X&eXfb_iXW WTgT Ybe g[X fgTg\V `TZaXg\V Y\X_W XYYXVg \a

=\ZheX + TaW g[X <GI WTgT \a =\ZheX ,% g[X g\`X&eXfb_iXW C=&

IP;DI fcXVgeT T_fb W\fc_Tl g[X XkcXVgXW U\c[Tf\V g\`X&

WXcXaWXaVX "TaW mXeb&Vebff\aZ Tg Tccebk' ,)) af#% =\ZheXf - TaW

/7' R;TgT Ybe cTeT__X_ be\XagTg\ba bY g[X Y\X_Wf \f Z\iXa \a g[X,.

<J@qS

J\`c_X% UehgX YbeVX C\bhi\__X&fcTVX f\`h_Tg\baf "=\ZheXf .8

TaW /8# bY g[X C=&IP;DI WTgT jXeX cXeYbe`XW hf\aZ g[X

ceXi\bhf_l WXfVe\UXW `Xg[bW%,* j\g[ T f\aZ_Xg eXVb`U\aTg\ba eTgX

VbafgTag% SJ 6 *'1 ~ *)0 fZ* TaW Ta \a\g\T_ ge\c_Xg cbch_Tg\ba'-)

'"V")')/'" 3JNE" K>L>HBNBLM" QBLB" ABNBLHFIBA" KLFJL" NJ" NEB"

f\`h_Tg\baf hf\aZ g[X \aiXef\ba XkcXe\`Xag WXfVe\UXW TUbiX TaW

\a eXY' ,*' K[X eX_TkTg\ba eTgX jTf T Y\gg\aZ cTeT`XgXe bUgT\aXW Tf

+'* ~ *)/ fZ* \a fTg\fYTVgbel TZeXX`Xag j\g[ bhe ceXi\bhf

f\`h_Tg\baf bY g[X D7IP fcXVgeh` Ybe j[\V[ g[X eX_TkTg\ba eTgX-.

jTf YbhaW gb UX ,'. x 0'* ~ *). fZ* Tg *+, B TaW - `K' 7f \g [Tf

UXXa iXe\Y\XW g[Tg SJ # SK%,* g[X eXVb`U\aTg\ba Yeb` g[X ge\c_Xg

fgTgX jTf Tffh`XW gb UX aXZ_\Z\U_X "SK 6 )#' J\`h_Tg\baf \aV_hWXW

]hfg gjb fc\a&*(+ ahV_X\ \a Ta TggX`cg gb eXWhVX g[X ah`UXe bY

iTe\TU_X cTeT`XgXef3 g[X [lcXeY\aX Vbhc_\aZf bY g[X Yh__XeXaX.)

L>AF@>G" >LB" MH>GG" #0" *))"^<$" >IA" EBI@B" QBLB" IBDGB@NBA" QEFGB"

g[bfX bY g[X VTebgXab\W eTW\VT_ jXeX eXceXfXagXW Ul gjb *?

Vbhc_\aZf% Ubg[ bY )'/ `K

9baVXageTg\aZ ba g[X g\`X&eXfb_iXW IP;DI WTgT "=\ZheX /#%

g[X C\bhi\__X f\`h_Tg\baf TeX \a ZeTg\Yl\aZ_l V_bfX TZeXX`Xag j\g[..

g[X XkcXe\`XagT_ WTgT3 "\# g[X c[TfX V[TaZX Tg Tccebk' ,)) af \f

jX__ eXcebWhVXW TaW \gf be\Z\a [Tf UXXa W\fVhffXW \a WXgT\_ TUbiX4

"\\# g[X \agXaf\gl bY g[X f\ZaT_ \aVeXTfXf j\g[ g[X T`c_\ghWX bY g[X

bfV\__Tg\aZ Y\X_W X`c_blXW V_XTe_l \aW\VTg\aZ g[Tg g[X fc\a&_bV^\aZ

eXZ\`X*2% ++ \f abg eXTV[XW Ybe g[\f eTW\VT_ cT\e XiXa Ybe g[X [\Z[&/)

T`c_\ghWX I= Y\X_Wf X`c_blXW [XeX4 TaW "\\\# XiXa g[X iXel fhUg_X

WX_Tl \a g[X bVVheeXaVX bY g[X mXeb&Vebff\aZ j\g[ WXVeXTf\aZ

eTW\bYeXdhXaVl Y\X_W fgeXaZg[ \f eXcebWhVXW Tf _TeZXe I= Y\X_Wf

_XTW gb `beX XYY\V\Xag TaW eTc\W f\aZ_Xg&ge\c_Xg \agXeVbaiXef\ba'

K[X f\`h_Tg\baf TeX fhece\f\aZ_l \afXaf\g\iX gb g[X [lcXeY\aX/.

Vbhc_\aZf V[bfXa RfXX <J@qS Uhg \afgXTW f[bj XkVXcg\baT_

fXaf\g\i\gl gb g[X eTgXf bY eXVb`U\aTg\ba TaW eX_TkTg\ba' K[X

be\Z\a bY g[\f UX[Ti\bhe VTa UX W\fVbiXeXW Ul T eX&XkT`\aTg\ba bY

=\ZheX .' K[X XkcXe\`XagT_ "=\ZheX .7# C=&IP;DI fcXVgeh` \a

g[X cXecXaW\Vh_Te be\XagTg\ba W\fc_Tlf baX UebTW TaW baX aTeebj0)

Vb`cbaXag j[\V[ TeX XTf\_l Tff\ZaXW gb g[X [lcXeY\aX&e\V[

VTebgXab\W eTW\VT_ "XYYXVg\iX [lcXeY\aX Vbhc_\aZ JNYY 6 )'211 `K

Yeb` ;=K VT_Vh_Tg\baf*0# TaW g[X T_`bfg [lcXeY\aX&WXib\W

Yh__XeXaX eTW\VT_% eXfcXVg\iX_l' @a VbageTfg% Tcc_\VTg\ba bY g[X fgTg\V

Y\X_W cTeT__X_ gb g[X I= Y\X_W eXfh_gf \a T YXTgheX_Xff UebTW f\ZaT_0.

Xag\eX_l WhX gb g[X VTebgXab\W `b\Xgl' K[\f ZXaXeT_ UX[Ti\bhe \f

eXcebWhVXW \a g[X f\`h_Tg\ba "=\ZheX .8# T_g[bhZ[ eXfb_iXW

f[bh_WXef TeX bUfXeiXW j[\V[ jbh_W [TiX UXXa Vbaf\WXeTU_l

UebTWXe [TW T ZeXTgXe ah`UXe bY [lcXeY\aX Vbhc_\aZf UXXa

\aV_hWXW \a g[X Y\efg eTW\VT_' K[\f hahfhT_ bUfXeiTg\ba bY T1)

eXfbaTag YXTgheX Ybe cTeT__X_ Y\X_Wf `Tl UX eTg\baT_\fXW hf\aZ T

f\`c_X gjb&fc\a `bWX_ \a j[\V[ T f\aZ_X X_XVgeba \f Vbhc_XW gb T

f\aZ_X 8 6 *(+ ahV_Xhf j\g[ [lcXeY\aX Vbhc_\aZ J' =be g[\f fc\a

flfgX` g[X ba_l T__bjXW X_XVgeba fc\a&Y_\c Ybe cTeT__X_ bfV\__Tg\aZ

TaW fgTg\V Y\X_Wf [Tf T geTaf\g\ba cebUTU\_\gl VbagT\a\aZ T YTVgbe1.

O . J%"1)
+ $ J+#*(+',1 @a g[X [\Z[ Y\X_W eXZ\`X j[Xa 1) #" J g[\f

YTVgbe UXVb`Xf aXZ_\Z\U_X TaW geTaf\g\baf j[Xa g[X gjb Y\X_Wf TeX

cTeT__X_ TeX XYYXVg\iX_l YbeU\WWXa% j[XeXTf fhV[ geTaf\g\baf

UXVb`X "cTeg\T__l# T__bjXW j[Xa g[X [lcXeY\aX Vbhc_\aZ TaW g[X

fgTg\V Y\X_W fgeXaZg[ TeX bY f\`\_Te `TZa\ghWX' IXghea\aZ gb =\ZheX2)

.% \g \f abj bUi\bhf j[l g[X f\ZaT_ \a g[X cTeT__X_ VTfX \f Xag\eX_l

WhX gb g[X VTebgXab\W eTW\VT_ VTg\ba j\g[ \gf UebTW [lcXeY\aX

fcXVgeh` "1) %"## j[XeXTf g[X f[Tec Yh__XeXaX f\ZaT_ \f bUfXeiXW

ba_l Ybe g[X cXecXaW\Vh_Te be\XagTg\ba "1) #" J#' @g \f g[XeXYbeX

bUi\bhf g[Tg g[X [\Z[&Y\X_W fX_XVg\ba eh_Xf glc\VT__l X`c_blXW \a2.

`TZaXg\V eXfbaTaVX "\aV_hW\aZ O&UTaW IP;DI# UeXT^ Wbja

haWXe g[X VbaW\g\baf X`c_blXW [XeX' ?bjXiXe% g[Xl Wb fb `bfg

WeT`Tg\VT__l Ybe g[X VTebgXab\W eTW\VT_ Tf \gf [lcXeY\aX Vbhc_\aZf

TeX bY g[X fT`X beWXe bY `TZa\ghWX Tf g[X Tcc_\XW fgTg\V `TZaXg\V

Y\X_W' K[\f \f Ta \agXeXfg\aZ eXfh_g3 g[X eXTVg\ba l\X_W cebUXW \a g[X*))

C=&IP;DI XkcXe\`Xag \f WXgXe`\aXW Ul g[X VbaVXegXW fc\a&

Xib_hg\ba bY g[X cT\e bY eTW\VT_f% lXg g[X [\Z[&Y\X_W Tccebk\`Tg\ba

\f V_XTe_l Xag\eX_l \aiT_\W Ybe baX bY g[X eTW\VT_f j[\_fg jX__&

WXfVe\U\aZ g[X Y\X_W&eXfcbafX bY g[X bg[Xe' K[X be\Z\a bY g[\f

bUfXeiTg\ba _\Xf \a g[X YTVg g[Tg g[X eTW\VT_f [TiX T aXZ_\Z\U_X*).

`hghT_ \agXeTVg\ba fb g[Tg g[X eXfbaTaVX YeXdhXaV\Xf bY XTV[

eTW\VT_ TeX \aWXcXaWXag bY g[X \WXag\gl bY \gf cTegaXe' ?bjXiXe%

fc\a&VbeeX_Tg\ba _\Xf Tg g[X [XTeg bY g[X IP;DI XYYXVg TaW \g \f

g[X VbaVXegXW fc\a&Xib_hg\ba bY g[X gjb eTW\VT_f g[Tg WXgXe`\aXf

g[X eX_Tg\iX TaW TUfb_hgX \agXaf\g\Xf bY g[X eXfbaTaVX f\ZaT_f'**)

7e`XW j\g[ g[\f ^abj_XWZX \g \f abj cbff\U_X gb Vb`ceX[XaW

j[l% \a g[X f\`h_Tg\baf% g[X [lcXeY\aX Vbhc_\aZ cTeT`XgXef

V[bfXa Ybe g[X VTebgXab\W [TiX fhV[ T `\abe XYYXVg ba g[X g\`X&

eXfb_iXW C=&IP;DI fcXVgeT bY =\ZheX /83 g[X XkcXe\`Xag \f

VbaWhVgXW Tg Y\X_Wf VbeeXfcbaW\aZ gb g[X eXfbaTaVX VbaW\g\ba Ybe**.

glc\VT_ VTeUba&VXageXW eTW\VT_f "fhV[ Tf g[X Yh__XeXaX TaW
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VTebgXab\W eTW\VT_f# j\g[ P"V"+"#_eY 6 ,/ D?m TaW 1) 6 *'+1 `K#'

K[X f[Tec eXfbaTaVX YXTgheX bY g[X [lcXeY\aX&WXib\W Yh__XeXaX

eTW\VT_ [Tf \gf [\Z[Xfg \agXaf\gl Tg g[\f cbf\g\ba j[\_fg g[X

eXfbaTaVX bY g[X VTebgXab\W \f UebTWXaXW f\Za\Y\VTag_l Ul \gf

[lcXeY\aX Vbhc_\aZf _XTW\aZ gb T Vb`cTeTg\iX_l jXT^Xe.

Vbage\Uhg\ba' 9bafXdhXag_l% C=&IP;DI fcXVgeT VTa UX

fTg\fYTVgbe\_l f\`h_TgXW Tf _baZ Tf baX eTW\VT_ [Tf ab "be iXel

f`T__# [lcXeY\aX Vbhc_\aZf "`bWX__\aZ g[X Yh__XeXaX eTW\VT_ Ta\ba#

j[\_fg \gf cTegaXe [Tf [lcXeY\aX Vbhc_\aZf g[Tg UebTWXa \gf

fcXVgeh` f\Za\Y\VTag_l "`bWX__\aZ g[X VTebgXab\W eTW\VT_ VTg\ba#'*)

<GI WTgT cebi\WX Yheg[Xe \af\Z[g \agb g[X W\YYXeXag fcXVgeT_

V[TeTVgXe\fg\Vf bY g[X gjb eTW\VT_f' =be `XTfheX`Xagf Tg O&UTaW

YeXdhXaV\Xf "n2 >?m#% VbaWhVgXW Tf hfhT_ \a g[X cXecXaW\Vh_Te

`bWX% =bhe\Xe geTafYbe`Tg\ba bY g[X =@;f eXfh_gf \a fcXVgeT j[\V[

_TV^ g[X UebTW Vb`cbaXag Uhg W\fc_Tl T f[Tec eXfbaTaVX YXTgheX%*.

=\ZheX ,7' K[X \agXZeTgXW \agXaf\gl bY g[XfX fcXVgeT WXVTlf "Tf

ZbiXeaXW Ul g[X eTW\VT_ cT\e eXVb`U\aTg\ba# j\g[ g[X WX_Tl

UXgjXXa g[X _TfXe Y_Tf[ TaW g[X eXVbeW\aZ bY g[X =@;% =\ZheX ,8'

@a TaT_bZl j\g[ g[X C=&IP;DI WTgT TUbiX% g[X f[Tec fcXVgeT_

Vb`cbaXag VTa V_XTe_l UX Tff\ZaXW gb g[X Yh__XeXaX eTW\VT_' K[X+)

VTebgXab\W eTW\VT_% fb ceb`\aXag \a T__ C=&IP;DI fcXVgeT

\aWXcXaWXag bY g[X be\XagTg\ba bY g[X gjb Y\X_Wf% ba g[X bg[Xe

[TaW% \f `\ff\aZ'

K[\f bUfXeiTg\ba \f _\^X_l gb UX WhX gb g[X \agXec_Tl bY g[eXX

YTVgbef3 "\# YT\_heX gb \eeTW\TgX g[X Yh__ [lcXeY\aX fcXVgeh` bY g[X+.

VTebgXab\W eTW\VT_ eXfh_gf \a T _bj \agXaf\gl =@; "\\# [b`bZXaXbhf

UebTWXa\aZ VThfXf eTc\W "be Vb`c_XgX# WXVTl bY g[X eTW\VT_vf

`bWh_Tg\baf Whe\aZ g[X n*)) af fcXVgeb`XgXe WXTW g\`X g[Tg

CJGGJQM" NEB" `(+" KOGMB" >IA" #FFF$" AOB" NJ" NEB" @>LJNBIJFAYM" ?LJ>A"

[lcXeY\aX fcXVgeh` Tal eX`T\a\aZ `bWh_Tg\baf j\__ UX _bj&,)

YeXdhXaVl TaW g[hf W\YY\Vh_g gb W\fVXea j\g[\a g[X bUfXeiXW gT\_ bY

g[X =@;' EXiXeg[X_Xff hf\aZ T fXVbaW `\VebjTiX fbheVX \a T

ch_fXW <C;FI fV[X`X "=\ZheX 07# \g [Tf UXXa cbff\U_X gb

bUfXeiX Ubg[ g[X Yh__XeXaX eTW\VT_ Ta\ba TaW VTebgXab\W eTW\VT_

VTg\ba% Tf f[bja \a =\ZheX 08' K[X ce\`Tel `\VebjTiX V[TaaX_ \f,.

hfXW gb cebi\WX gjb [TeW ch_fXf% Ta \aiXef\ba ch_fX +)) af TYgXe

NEB"G>MBL"CG>ME%">IA">"`(+"ABNB@NFJI"KOGMB">N"\"1"+"^M%"?JNE">@NFID"JI"

g[X Yh__XeXaX eTW\VT_ Ta\ba' J[beg_l TYgXe g[X \aiXef\ba ch_fX g[X

fXVbaWTel "<C;FI# `\VebjTiX V[TaaX_ cebi\WXf T .)) af

"n+'- D?m Yh__ j\Wg[ Tg [T_Y `Tk\`h`# fbYg ch_fX' K[\f f`T__ g\c&-)

TaZ_X ch_fX ceb]XVgf fb`X VTebgXab\W eTW\VT_ `TZaXg\mTg\ba \agb

g[X geTafiXefX c_TaX% cXegheU\aZ g[X eTW\VT_ cT\e fc\a fgTgX TaW

g[XeXYbeX T_gXe\aZ g[X =@; bUfXeiXW Yeb` g[X Yh__XeXaX eTW\VT_

Ta\ba' JjXXc\aZ g[X YeXdhXaVl bY g[X fX_XVg\iX <C;FI ch_fX

g[XeXYbeX `Tcf bhg T YeXdhXaVl&Wb`T\a fcXVgeh` bY g[X eTW\VT_-.

cT\e' Lf\aZ _bj cbjXe "[\Z[_l TggXahTgXW# ch_fXf \a g[X <C;FI

V[TaaX_ ba_l T f[Tec f\ZaT_ Te\f\aZ Yeb` g[X Yh__XeXaX Ta\ba \f

bUfXeiXW% j[XeXTf Tg [\Z[Xe cbjXef T fXVbaW UebTW eXfbaTaVX

UXVb`Xf TccTeXag VXageXW Tg TebhaW 2'/2 >?m% VbeeXfcbaW\aZ gb

g[X VTebgXab\W eTW\VT_ VTg\ba' 7f XkcXVgXW Yeb` g[X ceXi\bhf_l.)

eXcbegXW X_XVgeba P&iT_hXf,) g[X VTebgXab\W f\ZaT_ \f VXageXW Tg T

[\Z[Xe YeXdhXaVl g[Tg g[X Yh__XeXaX f\ZaT_% VbaY\e`\aZ g[X

Tff\Za`Xag'

=\aT__l% g[X Yh__ TaZ_X& TaW g\`X&WXcXaWXaVX bY g[X C=&

IP;DI f\ZaT_ \f Xkc_beXW \a =\ZheX 17% Ybe T fgTg\V Y\X_W..

1) 6 *'+1 `K ebgTgXW eX_Tg\iX gb Ta bfV\__Tg\aZ Y\X_W )eY 6 ,/ D?m%

1* 6 )'*0 `K' Kb T__bj Vb`cTe\fba bY W\YYXeXag I= Y\X_W

fgeXaZg[f jX TiXeTZX g[X WTgT biXe g[X 1.) gb 2.) af g\`X

j\aWbj% =\ZheX 27% Y\aW\aZ g[Tg g[X TaZh_Te iTe\Tg\ba bY g[X

UebTW aXZTg\iX f\ZaT_ V_bfX gb g[X cXecXaW\Vh_Te T_\Za`Xag/)

"& 6 2){% +0){# UebTWXaf j\g[ 1*' K[\f UX[Ti\bhe \f TZT\a

fTg\fYTVgbe\_l eXcebWhVXW \a C\bhi\__X&fcTVX f\`h_Tg\baf%

=\ZheX 28' FiXeXfg\`Tg\ba bY g[X eX_Tg\iX f\ZaT_ \agXaf\gl Ybe g[X

cTeT__X_ T_\Za`Xag \f Tgge\UhgXW gb g[X f`T__ ah`UXe bY [lcXeY\aX

Vbhc_\aZf \aV_hWXW \a g[X f\`h_Tg\baf' 8l f\`c_X geTaf\g\ba/.

cebUTU\_\gl TeZh`Xagf \g UXVb`Xf TccTeXag g[Tg cbjXe UebTWXa\aZ

bY g[X f[Tec f\ZaT_ \f g[X _\^X_l be\Z\a bY g[X UebTWXa\aZ bY g[X

TaZh_Te WXcXaWXaVX' <kgXaW\aZ g[\f TeZh`Xag C\bhi\__X&fcTVX

ebgTel&IP;DI f\`h_Tg\baf [TiX UXXa cXeYbe`XW \a j[\V[ g[X

bfV\__Tg\aZ Y\X_W gXe` \f eX`biXW Yeb` g[X fc\a&?T`\_gba\Ta TaW0)

g[X XYYXVg bY g[\f Y\X_W \afgXTW \aV_hWXW \a g[X eX_TkTg\ba

fhcXebcXeTgbe Ybe g[X Yh__XeXaX eTW\VT_ Ta\ba Tf Ta TWW\g\baT_

=Xe`\ Zb_WXa eh_X geTaf\g\ba cebUTU\_\gl' K[X eTgX VbafgTag bY g[X

I= \aWhVXW geTaf\g\ba VTa UX je\ggXa Tf%

0.

j[XeX%

8 *
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Tffh`\aZ g[Tg g[X I=&\aWhVXW geTaf\g\ba ba_l Y_\cf g[X X_XVgeba

fc\a bY g[X Yh__XeXaX eTW\VT_ "Tg eXfbaTaVX g[X Vbage\Uhg\ba Yeb`

g[X Yh__XeXaX eTW\VT_ \f Wb`\aTag UXVThfX g[Tg Yeb` g[X VTebgXab\W1)

\f W\fge\UhgXW biXe T `hV[ j\WXe fgTg\V Y\X_W eTaZX Ul g[X `Tal

[lcXeY\aX fc_\gg\aZf#' K[X fgTgX WXaf\gl * \f Tccebk\`TgXW Ul g[X

FIPBLMB"JC"NEB"GFIBQFANE"#]1 / )'/ `K# TVVbeW\aZ gb%

8

*

P 1
&

'
'

=\aT__l% g[X I= gXe` \a g[X fc\a&?T`\_gba\Ta \f b`\ggXW% TaW g[X1.

eX_TkTg\ba fhcXebcXeTgbe `bW\Y\XW gb \aV_hWX Ta XYYXVg\iX fc\a&

_Tgg\VX eX_TkTg\ba eTgX%

I=

* *

* *
+

NOO

S
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% #1 4

2 5
'

K[X eXfh_g\aZ f\`h_Tg\baf f[bja \a =\ZheX 18 T_baZf\WX

VbaiXag\baT_ VT_Vh_Tg\baf% =\ZheX 19% fTg\fYTVgbe\_l eXcebWhVX g[X2)

XkcXe\`XagT_ WTgT \aV_hW\aZ g[X f\ZaT_&\aiXef\ba j\g[bhg g[X aXXW

Ybe Ta Xkc_\V\g Vbaf\WXeTg\ba bY g[X g\`X&WXcXaWXag

eTW\bYeXdhXaVl Y\X_W' K[X g\`X&WXcXaWXag fcXVgeT g[hf Te\fX

`T\a_l Yeb` eTW\VT_ cT\e eXVb`U\aTg\ba ^\aXg\Vf `bWh_TgXW Ul Ta

\aVb[XeXag I=&\aWhVXW cbch_Tg\ba geTafYXe'2.

NX [TiX cebi\WXW XkcXe\`XagT_ Xi\WXaVX Ybe g[X UeXT^Wbja bY

[\Z[&Y\X_W fX_XVg\ba eh_Xf \a g[X _bj&YeXdhXaVl _\`\g% lXg [TiX

iXe\Y\XW g[Tg eX_Tg\iX_l f\`c_X `bWX_f VTa UX hfXW gb haWXefgTaW

g[\f UX[Ti\bhe' K[X YeXdhXaVl bY g[X bfV\__Tg\aZ Y\X_W X`c_blXW \a

bhe IP;DI XkcXe\`Xagf \f fg\__ `Tal g\`Xf ZeXTgXe g[Ta g[Tg*))

hfXW \a ceXi\bhf_l eXcbegXW Ta\`T_ UX[Ti\bheT_ fghW\Xf Xkc_be\aZ

g[X [lcbg[Xf\f bY eTW\VT_ cT\e UTfXW `TZaXgbeXVXcg\ba \a

<hebcXTa ebU\af%-&/ lXg jX VTa UXZ\a gb cebi\WX \af\Z[g \agb g[bfX

XkcXe\`XagT_ bUfXeiTg\baf' @g jTf eXcbegXW g[Tg cTeT__X_ fgTg\V TaW

bfV\__Tg\aZ Y\X_Wf Wb abg W\fehcg g[X `TZaXg\V be\XagTg\ba bY g[X*).

U\eWf Uhg g[Tg Tg Ta TaZ_X bY & 6 +-{ W\fbe\XagTg\ba WbXf bVVhe'.% /

@Y g[X XYYXVg bY iTel\aZ g[X TaZ_X UXgjXXa g[X Y\X_Wf Yb__bjXW T

+
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+
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f\`c_X fdhTeXW f\ahfb\WT_ WXcXaWXaVX Tf jbh_W UX XkcXVgXW Tg

[\Z[ Y\X_W g[Xa g[X IP;DI f\ZaT_ Ybe g[\f TaZ_X jbh_W UX _Xff

g[Ta *0! bY g[Tg XkcXVgXW Ybe g[X Yh__l T__bjXW cXecXaW\Vh_Te

T_\Za`Xag% j\g[ & 6 ){ Z\i\aZ ab IP;DI f\ZaT_ Tg T__' Fhe

eXfh_gf WX`bafgeTgX XkcXe\`XagT__l g[Tg dh\gX W\YYXeXag UX[Ti\bhe.

VTa UX fXXa \a g[X _bj&YeXdhXaVl eXZ\`X j\g[ Ubg[ cTeT__X_ TaW

cXecXaW\Vh_Te T_\Za`Xagf Z\i\aZ UebTW IP;DI f\ZaT_f' Fa_l g[X

aTeebj YXTgheX Yeb` T eTW\VT_ WXib\W bY [lcXeY\aX Vbhc_\aZf jTf

bUfXeiXW gb f[bj T f\Za\Y\VTag TaZh_Te iTe\Tg\ba Tf XkcXVgXW Tg

[\Z[&Y\X_W "=\ZheX .#% TaW UebTWXa\aZ bY g[\f aTeebj eXfbaTaVX*)

YXTgheX Ul Ta \aVeXTfX \a g[X bfV\__Tg\aZ Y\X_W fgeXaZg[ _XW gb T

`hV[ f[TecXe geTaf\g\ba UXgjXXa g[XfX gjb XkgeX`Xf Ybe f`T__

iT_hXf bY & "=\ZheX 2#' K[X bUfXeiTg\ba g[Tg iTe\Tg\ba \a g[X TaZ_X

?BNQBBI" NEB" ,."^<" DBJH>DIBNF@" CFBGA" >IA" >I" JI&LBMJI>I@B"

*',*. D?m I= Y\X_W UXgjXXa ba_l ){ TaW +-{ Vbh_W W\fgheU*.

Vb`cTff be\XagTg\ba bY U\eWf/ \f g[XeXYbeX _Xff cXec_Xk\aZ g[Ta \g

Tg Y\efg TccXTef' FaX eTW\VT_ j\__ Vbage\UhgX T IP;DI f\ZaT_ bY

ebhZ[_l g[X fT`X \agXaf\gl \aWXcXaWXag bY g[X be\XagTg\ba bY g[X

`TZaXg\V Y\X_Wf j[\V[ \f V_XTe_l \afhYY\V\Xag \a `TZa\ghWX gb

VThfX `\ZeTgbel W\fbe\XagTg\ba% Uhg \a TWW\g\ba gb g[\f T fgebaZ_l+)

be\XagTg\ba WXcXaWXag eXfcbafX Te\fXf Yeb` T eTW\VT_ j\g[ aTeebj

[lcXeY\aX fcXVgeh` j[\V[ j\g[ ba_l T f`T__ TaZh_Te iTe\Tg\ba \f

TU_X gb g\c g[X UT_TaVX gb `\ZeTgbel W\fbe\XagTg\ba' EXiXeg[X_Xff%

g[X XTe_\Xe eXcbeg bY g[X fT`X TaZ_X WXcXaWXaVX Ybe Ta bYY&

eXfbaTaVX 0 D?m I= Y\X_W \f fhece\f\aZ%. fhV[ Ta XkcXe\`Xag+.

cebU\aZ ba_l g[X UebTW bYY&eXfbaTaVX f\ZaT_ g[Tg jX [TiX YbhaW gb

UX \afXaf\g\iX gb Y\X_W be\XagTg\ba "=\ZheX .#'

Fhe eXfh_gf fhZZXfg g[Tg Tg eXfbaTaVX T `beX f\Za\Y\VTag

W\YYXeXaVX j\__ UX fXXa UXgjXXa g[X C=&IP;DI f\ZaT_f Ybe

cTeT__X_ TaW cXecXaW\Vh_Te be\XagTg\baf \Y baX bY g[X eTW\VT_f [Tf T,)

aTeebj [lcXeY\aX fcXVgeh`' IXVXag jbe^ [Tf ceXW\VgXW g[X

FI@LB>MBA"@JHK>MM"MBIMFNFPFNR"NJ">"T-)"^<"MN>NF@"CFBGA"JC"MRMNBHM"

\a j[\V[ baX eTW\VT_ [Tf ab f\Za\Y\VTag [lcXeY\aX \agXeTVg\baf% TaW

XiXa fhZZXfgXW g[X cbff\U_X \WXag\gl bY fhV[ T eTW\VT_ cT\e \a

VelcgbV[eb`X'*+ @g jbh_W g[XeXYbeX UX \agXeXfg\aZ gb Xkc_beX [bj,.

g[X g[eXf[b_W I= Y\X_W fgeXaZg[ Ybe W\fbe\XagTg\ba bY `\ZeTgbel

U\eWf iTe\Xf WXcXaW\aZ ba g[X TaZ_X UXgjXXa fgTg\V TaW I= Y\X_Wf'

GeXi\bhf jbe^ j[\V[ \WXag\Y\XW T *. aK g[eXf[b_W Tg *',*. D?m

hfXW T +-{ TaZ_X UXgjXXa fgTg\V TaW I= Y\X_Wf-' Dbi\aZ V_bfXe gb

cXecXaW\Vh_Te T_\Za`Xag T fgebaZXe IP;DI XYYXVg TaW [XaVX-)

_bjXe&g[eXf[b_W Y\X_W \f XkcXVgXW \Y baX bY g[X eTW\VT_f \aib_iXW

[Tf T [lcXeY\aX fcXVgeh` g[Tg \f aTeebj j\g[ eXfcXVg gb g[X fgTg\V

Y\X_W fgeXaZg[' K[X be\XagTg\ba WXcXaWXaVX bY g[X g[eXf[b_W Y\X_W

Vbh_W g[XeXYbeX3 "\# iXe\Yl g[X TffXeg\ba g[Tg baX eTW\VT_ \f T_`bfg

WXib\W bY [lcXeY\aX Vbhc_\aZf% "\\# \aW\VTgX g[X TVghT_ j\Wg[ bY g[X-.

aTeebj [lcXeY\aX fcXVgeh` g[ebhZ[ g[X fgeXaZg[ bY g[X be\XagTg\ba

WXcXaWXaVX% TaW "\\\# \WXag\Yl g[X gehX I= fXaf\g\i\gl g[eXf[b_W

j[\V[ Ybe cXecXaW\Vh_Te T_\Za`Xag Vbh_W UX _bjXe g[Ta g[X

eXcbegXW *. aK iT_hX'

2TSIQZXOTSX.)

NX [TiX ceXfXagXW g\`X&eXfb_iXW C=&IP;DI fcXVgeT bY T `bWX_

flfgX` Ybe T eTW\VT_&cT\e&UTfXW Ti\Ta `TZaXgbeXVXcgbe%

WX`bafgeTg\aZ g[X jTl \a j[\V[ g[X fgeXaZg[f TaW eX_Tg\iX

be\XagTg\ba bY fgTg\V TaW bfV\__Tg\aZ `TZaXg\V Y\X_Wf%

eXVb`U\aTg\ba TaW eX_TkTg\ba ^\aXg\Vf TaW [lcXeY\aX Vbhc_\aZf T__..

\agXec_Tl gb WXgXe`\aX g[X biXeT__ fcXVgeT_ eXfcbafX' EXiXeg[X_Xff%

jX TeX TU_X gb eXcebWhVX g[\f Vb`c_Xk UX[Ti\bhe \a f\`h_Tg\baf

hf\aZ T `\a\`T_ ah`UXe bY iTe\TU_X cTeT`XgXef% Tf WXfVe\UXW

TUbiX' @g [Tf UXXa XkcXe\`XagT__l iXe\Y\XW g[Tg g[X XYYXVg bY

iTel\aZ g[X TaZ_X UXgjXXa g[X fgTg\V TaW bfV\__Tg\aZ Y\X_Wf \f/)

VehV\T__l WXcXaWXag ba g[X `TZa\ghWX bY [lcXeY\aX Vbhc_\aZf

eX_Tg\iX gb g[X fgTg\V Y\X_W fgeXaZg[' @g \f [XaVX bY VehV\T_

\`cbegTaVX gb Vbaf\WXe g[\f YTVgbe j[Xa TggX`cg\aZ gb \agXeceXg RV

^R^W Ta\`T_ fghW\Xf j[\V[ [TiX ceXi\bhf_l hfXW iXel jXT^

#,."^<$"MN>NF@"CFBGAM'-&/
/.
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K[X Thg[bef TeX ZeTgXYh_ Ybe g[X Y\aTaV\T_ fhccbeg bY g[\f jbe^

Yeb` ;7IG7 "Hh8<3 E//))*&*)&*&-)/*#% g[X <aZ\aXXe\aZ TaW

G[lf\VT_ IXfXTeV[ 9bhaV\_ TaW g[X <D= 8\b_bZ\VT_ IXfXTeV[

Kehfg' NX g[Ta^ EXi\__X 8T^Xe Ybe VbafgehVg\ba bY g[X I= V\eVh\g0)

TaW ;e BXi\a ?XaUXfg Ybe `Tal hfXYh_ W\fVhff\baf'

>TYKX GSJ WKLKWKSIKX
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?H' (AB" E;$0.
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XkcXe\`XagT_ WTgT% WXgT\_f bY WTgT cebVXff\aZ% TWW\g\baT_ XkcXe\`XagT_2)

WXgT\_f% Y\X_W be\XagTg\ba W\TZeT` TaW fgTU\_\gl gXfgf bY f\`h_Tg\ba
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1. Filtering of time-profiles 

Time-profiles in RYDMR experiments contained significant RF noise due to radiation from 

the high power RF circuits. For sufficiently short-lived radical pairs this can be filtered from 

the time-profile using a boxcar algorithm with gate-width equal to the RF period of 27.8 ns. 

However, the transient absorption signal of the CPF triad studied here decays over a few 

microseconds. This means that an observation window sufficiently long to capture the entire 

decay necessitates a lower time-resolution which insufficiently samples the RF noise for 

boxcar filtering to be effective. Experimental data were manipulated using two filters: i) a 

second order low-pass filter with a cut-off frequency of 50 MHz (−3dB). This filter removes 

high-frequency noise from the spectrum. The cut-off frequency was selected as Fourier 

transforms of the experimental signals show only a small component above 50 MHz. ii) A 

36 MHz notch filter, with Q = 2. This sharp filter is used to remove the RF pick-up at 

36 MHz, while leaving the rest of the signal intact. Multiple comparisons between filtered 

and raw data confirmed that no significant distortion of the time-profiles occurred using this 

method. 

Simulated data do not suffer from RF pickup, and so were filtered with the low-pass 

filter alone, to allow for an accurate comparison between the simulated and experimental data. 

2. Additional experimental details 

2.1. RF circuit and timing control 

In order to maximize the magnitude of the oscillating field and provide an impedance match 

for the RF amplifier, a tuned circuit is used with parallel and series trimming capacitors 

adjusted to give an overall load of 50 Ω. The pulsing of the RF is controlled by a home-built 

synchronisation unit which gates the input from a 36 MHz frequency source (PTS-200) and 

the 100 W RF amplifier (Wessex RC114-100) in response to a trigger signal. The timing of 

this unit is controlled by two Stanford delay generators (SRS DG535). The master delay 

generator provides the trigger source with a 10 Hz repetition rate, which in turn triggers the 

laser flash lamps with a TTL pulse. The second output is delayed by 200–300 μs, providing 

approximately the required Q-switch delay for the laser. This pulse arms the RF gating unit 

which is then triggered by the next positive-going transition of the RF input, causing the RF 

gate to open if the computer-controlled RF flag is high. A small additional delay is then 

applied to allow for the rise time of the RF amplifier before a TTL pulse output triggers the 

laser Q-switch. The RF gate-width is sufficient to allow complete decay of the RP signal 

before the gate is closed. As the gating unit controls both the RF gate and the laser trigger it is 

possible with this setup to control the initial phase of the RF field when the RP is generated. 

Although the 7 ns pulse of the laser corresponds to a significant fraction of one RF period at 

36 MHz, this technology allows the effect of RF phase at the moment of RP generation to be 

investigated at lower frequencies [J.G. Storey et al., manuscript in preparation]. As the phase 

of the RF signal is fixed relative to the laser trigger the second delay generator is used to 

introduce a half period (13.885 ns) delay to half of the Q-switch trigger pulses with the effect 

of efficiently cancelling RF interference on the signal cables. 
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2.2. Relative field orientation 

 

Figure S1. Relative orientations of optical excitation and magnetic fields for the RYDMR 

experiment, all of which lie in the horizontal plane. The pump pulse (532 nm) and probe 

beam (975 nm) are perpendicular, the radiofrequency oscillating field is linearly-polarised 

and co-linear with the probe beam. The static field direction is defined by the angle θ with 

respect to the RF field.  
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3. EPR data 

 

Figure S2. Transient-EPR nutation data for the CPF triad as a function of microwave 

attenuation. Data are presented as a function of the length of a microwave pulse applied 

200 ns after the radical-generating 532 nm laser pulse. Detection is achieved by integrating 

the FID obtained from a π/2 pulse at a fixed time of 2 μs after the laser pulse. Experiments 

were performed at 110 K, B0 = 347 mT, νmw = 9.686 GHz. Note that no double-frequency 

beats are observed. 
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4. RYDMR data 

 

Figure S3. Time-resolved RYDMR spectra as a function of oscillating field strength as 

indicated. Spectra were recorded with perpendicular static and 36 MHz oscillating fields and 

are the result of averaging data over the range 100 to 300 ns (top) and 700 to 900 ns (bottom) 

after the laser flash, respectively. 
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Figure S4. Time-resolved RYDMR spectra as a function of angle θ between the static and 

oscillating magnetic fields as indicated. Spectra are the result of averaging data over the range 

100 to 300 ns (top) and 700 to 900 ns (bottom) after the laser flash, respectively. 

B1 = 0.13 mT, νrf = 36 MHz. 
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Figure S5. Transient-absorption detected RYDMR time-profiles as a function of angle θ 

between static and oscillating magnetic fields. In all cases a signal inversion can be observed 

corresponding to inversion of spin-polarization, with the time of this inversion moving to 

slightly later times as the fields are rotated away from perpendicular alignment which reduces 

the efficiency of the spin-mixing process. B0 = 1.28 mT, νrf = 36 MHz, B1 = 0.13 mT. 

 

 

Figure S6. Time-resolved RYDMR spectra as a function of time. The centre of a 100 ns wide 

averaging window is as indicated. Spectra were recorded with static and 36 MHz oscillating 

fields parallel, B1 = 0.17 mT. 
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5. Invariance of simulations to hyperfine couplings 

Figure S7 presents simulated data for 4 different hyperfine coupling conditions. The two lines 

marked "Equal HFCCs" and "Unequal HFCCs" provide a check that use of identical 

hyperfine couplings does not produce anomalous simulation results due to degeneracy in the 

radical pair energy levels. "Equal HFCCs" has both hyperfine couplings set to the same value 

of 0.6 mT. "Unequal HFCCs" has the couplings perturbed such that the values of the 

couplings differ by 0.06 mT (10% of the original value), while the root-mean-square value of 

the hyperfine couplings remains the same. This gives HFCCs of 0.62925 mT and 0.56925 mT. 

These traces are virtually indistinguishable showing that, in this instance, having degenerate 

hyperfine couplings does not introduce anomalies. 

The hyperfine couplings of the "Unequal HFCCs" case were perturbed by increasing 

or decreasing both values by 10%, to generate the values for the two other traces – "Larger 

HFCCs" and "Smaller HFCCs". In the "Larger HFCCs" case this gives hyperfine coupling 

constants of 0.69217 mT and 0.62617 mT, and in the "Smaller HFCCs" case the constants are 

0.56632 mT and 0.51232 mT. Although these changes cause minor variations in the overall 

shape of the curve they verify that it is relatively insensitive to the precise hyperfine coupling 

constants used, and changes in the zero-crossing time of the data are significantly smaller 

than 10%. This insensitivity to the exact hyperfine coupling constants chosen for the 

simulation justifies our decision to use physically plausible values to recreate the width of the 

carotenoid hyperfine spectrum but not to attempt to match precisely any (or all) of the 22 

significant (> 100 μT) couplings in the real radical [K. Maeda et al., Nature, 453, 387–390, 

(2008)]. 

 

Figure S7. Simulated RYDMR time-profiles. Two hyperfine couplings are present on the 

same radical which are: (i) equal at 0.6 mT; (ii) unequal at 0.62925 and 0.56925 mT, which 

gives a 0.06mT (10%) difference in the values whilst maintaining the root-mean-square 

(RMS) total coupling as in (i); (iii) hyperfine couplings of 0.69217 and 0.62617mT 

corresponding to a 10% increase in RMS with respect to (ii), and (iv) hyperfine couplings of 

0.56632 and 0.51232 mT corresponding to a 10% decrease in RMS total coupling with 

respect to (ii). All other parameters are as indicated in Figure 5B. 
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