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J K LMNOPMNLQ PQR NQMSLRTUMNLQ

V WXY XYZ [Z\Z]X ^_`^]\Za W] XZ\Y]bcbde fZ ^[Z g^\Z_ f WXY XYZ ]ZZ_ Xb h[b \Zaa W]\[Z^aW]dce c^[dZ[
^ibj]Xa bg _^X^ W] g^aXZ[ XWiZa k l a f^a bmaZ[`Z_ me n^h^_Wi WX[Wbj opq r n^dZ stqu r \biib] ]bXWb]a
bg XYZ Zv \WZ]\e bg ^cdb[WXYi a XZ]_ Xb d[^` WX^XZ Xbf^[_a aX[W\XZ[ XWi Z [ZaX[W\XWb]a ^a \bihjXZ[
a\WZ]\Za h[bd[Zaa k lX w[aX ^ h[bm cZi f^a \b]aW_Z[Z_ \bihjX^m cZ Wg XYZ[Z f^a ^] ^cdb[WXYi XY^X
\bjc_ _Z\W_Z WX W] ^ w]WXZ XWiZ dW`Z] ^]e W]hjX W]aX^]\Z k l gXZ[fb[_a \^iZ XYZ ]bXWb] bg h bce]bi W^c
XWi Z \bihjX^XWb]a r ^]_ c^XZ[ XYZ h baaWm WcWXe bg i^xW]d ^ \bihjX^XWb] g^aXZ[ gb[ \Z[X^W] h[bm cZi a
XY[bjdY jaZ bg h^[^ccZc i ^\YW]Za f^a ^cab W]`ZaXWd^XZ_ k

y] ^cc bg XYZ \c^aaZa \b]aW_Z[Z_ ^m b`Z r YbfZ`Z[ r XYZ ^cdb[WXYi a W]`bc`Z_ aXWcc g^\Z XYZ bm`Wbja
bmaX^\cZ bg Y^`W]d Xb [Z^_ XYZ Z]XW[Z W]hjX h[Wb[ Xb WXa ^aaZaaiZ]X zW] XYZ h^[^ccZc aZXXW]d WX Wa
^aajiZ_ XY^X XYZ W]hjX \^] ^cab m Z [Z^_ W] h^[^ccZc r fYW\Y Wa ]bX ^cf^ea ^ [Z^cWaXW\ ^aajihXWb]{ k

|YZ[Z ^[Z h[^\XW\^c aWXj^XWb]a W] fYW\Y XYZ W]hjX Wa ab c^[dZ r XY^X Z`Z] X^xW]d ^ cW]Z^[ XWiZ W]
WXa aW}Z Xb h[b`W_Z ^] ^]afZ[ Wa Xb b ij\Y k ~^]e ib_Z[] _^X^m^aZa Y^`Z b`Z[fYZci W]d aW}Za k |YZ[Z
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^[Z ^cab bXYZ[ W]aX^]\Za fYZ[Z XYZ W]hjX Wa ]bX Z^aWce ^\\ZaaWm cZ � WX \bjc_ m Z aXb[Z_ gb[ Z�^ihcZ
b] ^ aZ[`Z[ ^X XYZ bXYZ[ Z]_ bg ^ acbf \biij]W\^XWb] cW]Z k l]_ WX \bjc_ ^cab m Z XYZ \^aZ XY^X ^]
Z�hcW\WX [Zh[ZaZ]X^XWb] bg XYZ W]hjX W] g^\X _b Za ]bX Z� WaX r ^]_ ^] �b[^\cZ� h[b \Z_j[Z XY^X \^c\j c^XZa
WXa `^cjZa W] XYZ [Z�jZaXZ_ cb \^XWb]a Wa d W`Z] W]aXZ^_ k

|YWa aj[`Ze _Z^ca f WXY ^cdb[WXYi a XY^X ^[Z _ZaWd]Z_ Xb i^xZ ^ _Z\WaWb] \b]\Z[]W]d XYZ W]hjX
^gXZ[ [Z^_W]d b]ce ^ ai^cc h b[XWb] XYZ[Zbg k y] XYZ dZ]Z[^c aZXXW]d WX Wa ^aajiZ_ XY^X ^] ^cdb[WXYi
Y^a [^]_bi ^\\Zaa Xb XYZ W]hjX r XY^X Wa r XYZ ^cdb[WXYi Wa Xbc_ W] ^_`^]\Z fY^X Wa XYZ W]hjX aW}Z r ^]_
Wa ajhhcWZ_ f WXY ^] b[^\cZ XY^X gb[ ^ �jZ[e �� � eWZc_a XYZ `^cjZ �	 bg XYZ W]hjX W] XYWa cb \^XWb] k |YZ
db^c Wa Xb i W]Wi W}Z XYZ ]jimZ[ bg \^cca Xb XYWa b[^\cZ r ^]_ W] XYZ W_Z^c \^aZ Xb i^xZ WX ^ \b]aX^]X
W]_ZhZ]_Z]X bg XYZ ^\Xj^c W]hjX aW}Z k


]Z ]Z\Zaa^[e gZ^Xj[Z bg aj\Y ^cdb[WXYi a r XY^X Wa WiiZ_W^XZce ^hh^[Z]X r Wa XY^X XYZe ijaX m Z
h[bm^mWcWaXW\ k |YZ W]XjWXWb] Wa XY^X Z`Z] fYZ] ]bX XYZ fYbcZ W]hjX Wa ^\Xj^cce [Z^_ r ^cc bg XYZ W]hjX
ijaX aXWcc m Z �\b]aW_Z[Z_� me XYZ ^cdb[WXYi W] b[_Z[ Xb dW`Z ^] bjXhjX [ZcZ`^]X Xb WXa Z]XW[ZXer ^]_
XYja Z`Z[e \bihb]Z]X bg XYZ W]hjX ijaX m Z [Z^_ f WXY abi Z hbaWXW`Z h[bm^mWcWXek

�jX Z`Z] [^]_bi ^cdb[WXYi a \^]]bX m Z Z�h Z\XZ_ Xb dW`Z ^\\j[^XZ [ZajcXa k �b]aW_Z[ gb[ Z�^ihcZ
XYZ aWihcZ h[bhZ[Xe bg XYZ W]hjX m ZW]d ^cc }Z[ba k b ^cdb[WXYi [Z^_W]d b]ce ^ ai ^cc g[^\XWb] bg
XYZ W]hjX \^] _WaXW]djWaY f WXY YWdY h[bm^mWcWXe m ZXfZZ] ^] W]hjX a^XWage W]d XY Wa h[bh Z[Xer ^]_ ^]
W]hjX \b]X^W]W]d ^ aW]dcZ �® � W] ^ [^]_bi ce \YbaZ] cb \^XWb] k y] g^\X r XYZ[Z ^[Z abi Z fZcc x]bf]
\b]� Z\Xj[Za ^]_ [ZajcXa aX^XW]d XY^X ibaX h[bh Z[XWZa ^[Z �Z`^aW`Z� r [Z�jW[W]d ^ cW]Z^[ ]jimZ[ bg
�jZ[WZa Xb _Z\W_Z XYZi r Z`Z] jaW]d ^ h[bm^mWcWaXW\ ^cdb[WXYi zZ`^aW`Z]Zaa f^a aXj_WZ_ Z� XZ]aW`Zce
gb[ d[^hY h[bh Z[XWZa � gb[ XYZ W]XZ[ZaXZ_ [Z^_Z[ optu h[b` W_Za ^] W]X[b_j\XWb] Xb XYWa ajm� Z\X{ k

yX gb ccbf a XY^X W] b[_Z[ Xb _Za\[Wm Z fY^X ^] ^cdb[WXYi \^] _b f WXYbjX [Z^_W]d XYZ fYbcZ W]hjX r
WX Wa [Z�jW[Z_ Xb gb[ijc^XZ ^ ]Zf ]bXWb] bg ^] ^hh[b� Wi ^XZ_ `Z[aWb] bg XYZ b[Wd W]^c _Z\WaWb] h[bm cZi k
l a ^ djW_Z fZ cb bx ^X fY^X \^] mZ _b]Z f WXY XYZ ^m b`Z h[bh Z[Xe bg XYZ W]hjX m ZW]d ^cc }Z[ba � fYWcZ
Z`Z] XYWa h[bh Z[Xe \^]]bX m Z _Z\W_Z_ me aj\Y ^] ^cdb[WXYi r WX Wa `Z[e Z^aer jaW]d ^ \b]aX^]X XWiZ
[^]_bi W}Z_ ^cdb[WXYi r Xb _WaXW]djWaY m ZXfZZ] XYZ \^aZ XY^X XYZ W]hjX Wa ^cc }Z[ba r ^]_ XYZ \^aZ XY^X
^X cZ^aX ^] � g[^\XWb] bg XYZ h c^\Za W] XYZ W]hjX \b]X^W] b]Za zfYZ[Z � Wa ^]e \b]aX^]X W]_Zh Z]_Z]X bg
XYZ W]hjX aW}Z { k |YZ ^cdb[WXYi ]ZZ_a b] ce Xb X^xZ � z���{ j]Wgb[i ce [^]_bi a^ihcZa bg XYZ W]hjX r
^]_ [Z� Z\X XYZ W]hjX Wg WX w]_a ^ �® � W] ^]e bg XYZi k

|YZ gbccbf W]d _Zw]WXWb] bg ^ h[bhZ[Xe �a ^hh[b� Wi ^XWb] ajv \Za gb[ ibaX W]aX^]\Za bg XZaXW]d
h[bm cZi a k yX _Z^ca f WXY ^ w�Z_ W]hjX aW}Z � aW]\Z XZaXW]d _Z^ca h[Wi ^[Wce f WXY W]gb[i^XWb]^c m bj]_a
WX Wa jaj^cce ajv \WZ]X Xb ^]^ce}Z Z`Z[e w�Z_ W]hjX aW}Z aZh^[^XZce z^]_ ^h^[X g[bi [^[Zce b \\j[[W]d
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j]Wgb[i WXe WaajZa r WX Wa ^cibaX XYZ a^iZ ^a a^eW]d XY^X XYZ XZaXW]d ^cdb[WXYi Wa dW`Z] XYZ aW}Z bg XYZ
W]hjX W] ^_`^]\Z{ k
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|YZ[Z ^[Z abiZ XZaX^m WcWXe �jZaXWb]a XY^X _Z^c f WXY _W-Z[Z]X ]bXWb]a bg \cbaZ]Zaa r aj\Y ^a XYZaZ
_Zw]Z_ jaW]d XYZ Z_WX _ WaX^]\Z m ZXfZZ] W]hjXa fYZ] \b]aW_Z[Z_ ^a aX[W]da � aj\Y ^ \^aZ ^hh Z^[a W]
.Z\XWb] / k

|YZ ]bXWb] bg \cbaZ]Zaa cZ^_a Xb XYZ gb ccbf W]d _Zw]WXWb] bg fY^X WX iZ^]a Xb ��XZaX ^ h[bhZ[Xek
0 Zi ZimZ[ XY^X W] XYWa _Zw]WXWb] ^ [Z^_ g[bi XYZ W]hjX r ^cab \^ccZ_ ^ 1��!, r Wa ^ccbfZ_ g[bi ^]e
cb \^XWb] zW] bXYZ[ fb[_a r XYZ ^cdb[WXYi Wa d[^]XZ_ [^]_bi ^\\Zaa Xb XYZ W]hjX{ k
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|YZ � 9: � XZ[i W] XYZ _Zw]WXWb] Wa ^[m WX[^[e bg \bj[aZ r ^]_ \^] m Z ^ihcWwZ_ Xb ^]e w�Z_ h[bm^mWcWXe
ai^ccZ[ XY^] ®r ^X XYZ h[W\Z bg ^ cW]Z^[ W]\[Z^aZ W] 6 r me [j]]W]d XYZ ^cdb[WXYi ^ \b]aX^]X ]jimZ[
bg XWiZa ^]_ X^xW]d XYZ i^� b[WXe `bXZ k

bXZ XY^X XYZ ^mb`Z _Zw]WXWb] \c^Wi a ]bXYW]d ^m bjX XYZ [j]]W]d XWiZ bg XYZ ^cdb[WXYi r mjX
_Z^ca b]ce f WXY XYZ ^ibj]X bg _^X^ XY^X Wa ^ccbfZ_ Xb m Z [Z^_ g[bi XYZ W]hjX k |YWa i^xZa h[bh Z[Xe
XZaXW]d ib[Z [Zc^XZ_ Xb XYZ m[^]\YZa bg \bihjXZ[ a\WZ]\Z _Z^cW]d f WXY W]gb[i^XWb]^c \bihcZ� WXer
[^XYZ[ XY^] Xb XYbaZ _Z^cW]d f WXY \bihjX^XWb]^c \bihcZ� WXek ;bfZ`Z[ r W] ibaX \^aZa XYZ ^cdb[WXYi a
i^xW]d _Z\WaWb]a m^aZ_ b] ^ ai^cc h b[XWb] bg XYZ W]hjX Y^hhZ] Xb Y^`Z ^ ai^cc [j]]W]d XWi Z ^a
fZcc r i ^xW]d XYZi ^cab ajWX^m cZ gb[ h[b` W_W]d g^aX ^hh[b� Wi ^XWb]a bg XYZ W]hjX �j^cWXWZa k

l h[bh Z[Xe XY^X Y^a ^] ��XZaX ^a ^m b`Z Wa \^ccZ_ � +����'� * 
 6 1��!
�� k |YZ m ZaX XY^X \^] m Z
Ybh Z_ gb[ f WXY [Zd^[_a Xb c^[dZ W]hjXa Wa XYZ aWXj^XWb] fYZ[Z 6 _Zh Z]_a b]ce b] � ^]_ ]bX b] 5 k
yg XYWa b \\j[a gb[ Z`Z[e w�Z_ � < = r XYZ] XYZ h[bh Z[Xe � Wa jaj^cce aWihce [ZgZ[[Z_ Xb ^a ����'�k
>bfZ[W]d XYZ _Zh Z]_Z]\e b] � Wa ^cab Wihb[X^]X r W] fYW\Y \^aZ XYZ m ZaX XY^X \^] m Z Ybh Z_ gb[ Wa ^
]jimZ[ bg �jZ[WZa XY^X Wa cW]Z^[ W] ��� r ^a Wa XYZ \^aZ f WXY XYZ h[bh Z[Xe bg XYZ W]hjX m ZW]d ^cc }Z[ba k

.biZXWiZa cbfZ[ m bj]_a b] XYZ ]jimZ[ bg �jZ[WZa \^] m Z h[b`Z] ^a fZcc k |YZ[Z Wa ]b �bv \W^c�
aX^]_^[_ ^a Xb fY^X i^xZa ^ h[bh Z[Xe �XbX^cce ]b]�XZaX^m cZ� k y] i^]e \^aZa W]`bc` W]d W]hjXa

s



b`Z[ ^ m W]^[e ^chY^mZX r ^]e ]b]�\b]aX^]X cbfZ[ m bj]_ gb[ ^ w�Z_ � Wa a^W_ Xb i^xZ XYZ h[bh Z[Xe
]b]�XZaX^m cZ k ;bfZ`Z[ r abiZXWiZa XZaXW]d f WXY � zcbd 5 { �jZ[WZa zgb[ ^ w�Z_ �{ Wa ^cab \b]aW_Z[Z_ ^
ajv \WZ]X XZaX r Zah Z\W^cce W] \^aZa r aj\Y ^a ibaX h[bm cZi a _Z^cW]d f WXY W]hjXa b`Z[ W]w]WXZ ^chY^m ZXa r
fYZ[Z XYZ[Z ^[Z abiZ x]bf] � zcbd 5 { cbfZ[ m bj]_a k

l cbfZ[ m bj]_ bg XYZ XehZ 5 � zgb[ abiZ hbaWXW`Z \b]aX^]X � ^]_ �{ Wa abiZXWiZa \b]aW_Z[Z_ XYZ
w]^c a^er mjX W] aZ`Z[^c W]aX^]\Za Z`Z] XZaXW]d ^cdb[WXYi a XY^X [Z^_ XY Wa i^]e �jZ[WZa ^[Z \b]aW_Z[Z_
W]XZ[ZaXW]d r Zah Z\W^cce Wg XYZe Y^`Z ^ ajmcW]Z^[ [j]]W]d XWiZ Xb i ^X\Y k

.biZXWiZa r ah Z\W^c Xeh Za bg XZaXW]d ^cdb[WXYi a ^[Z abjdYX gb[ k �b[ Z�^ihcZ r me XYZ _Zw]WXWb]
^m b`Z XYZ ^cdb[WXYi Wa ^ccbfZ_ Xb Y^`Z ^ ��aW_Z_ Z[[b[ h[bm^mWcWXek l ®+�
��� XZaXW]d ^cdb[WXYi Wa
^] ^cdb[WXYi XY^X W] ^__WXWb] ^\\ZhXa f WXY h[bm^mWcWXe ® ^]e W]hjX XY^X a^XWawZa XYZ h[bh Z[Xe Xb m Z
XZaXZ_ k

y] bXYZ[ \^aZa XYZ ^_^hXW` WXe bg XYZ ^cdb[WXYi Wa ^cab \b]aW_Z[Z_ k l 	�	+���� 
�� XZaX gb[ ^
h[bh Z[Xe Wa ^ XZaXW]d ^cdb[WXYi XY^X ah Z\WwZa ^cc �jZ[WZa W] ^_`^]\Z z^\\b[_ W]d Xb abiZ _WaX[WmjXWb] { r
^]_ b]ce XYZ] Wa ^ccbfZ_ Xb bmX^W] XYZ W]hjX `^cjZa W] XYZ \b[[Zahb]_W]d cb \^XWb]a r m^aZ_ b] fYW\Y
XYZ ^cdb[WXYi ^\\ZhXa b[ [Z� Z\Xa XYZ W]hjX k y] bXYZ[ fb[_a r ^ ]b]�^_^hXW`Z XZaX \^]]bX jaZ XYZ
[Zaj cXa bg h[Z` Wbja �jZ[WZa W] XYZ _Z\WaWb] ^a Xb fYZ[Z Xb i^xZ XYZ ]Z� X �jZ[er mjX b] ce W] XYZ w]^c
_Z\WaWb] ^a Xb fYZXYZ[ Xb ^\\ZhX b[ [Z� Z\X XYZ W]hjX k

|YZ [ZaX bg XYWa aj[`Ze Wa b[d^]W}Z_ ^a gb ccbf a k .Z\XWb] � _Z^ca f WXY XYZ XZaXW]d bg ^ h[bh Z[Xe
_Zw]Z_ W] XZ[i a bg hbce]bi W^c gj]\XWb]a r W] XYZ \b]XZ�X bg XYZ fb[xa XY^X Y^`Z aX^[XZ_ XYWa wZc_ k
.Z\XWb] s _Z^ca f WXY XYZ XZaXW]d bg c^]dj^dZa r ibXW`^XZ_ me ^] ^XXZihX Xb \b[[Zc^XZ XYZ ]bXWb]
bg XZaXW]d Xb bXYZ[ ]bXWb]a bg cbf \bihcZ� WXe z^a WX Xj[]a bjX XYZ[Z Wa cWXXcZ bm` Wbja \b[[Zc^XWb] r
^]_ abiZ aj[h[WaW]d [ZajcXa \biZ W]Xb h c^e { k .Z\XWb] p ^]_ .Z\XWb] t _Z^c f WXY b]Z ib_Zc bg
d[^hY h[bh Z[Xe XZaXW]d r ^]_ ^]bXYZ[ ^]dcZ bg XYZ ^XXZihX Xb dW`Z ^ cbdW\^c \Y^[^\XZ[W}^XWb] bg XYZ
XZaX^m cZ c^]dj^dZa r ^]_ .Z\XWb] / _Z^ca f WXY ^]bXYZ[ d[^hY XZaXW]d ib_Zc k .Z\XWb] q _Z^ca f WXY XYZ
XZaXW]d bg h[bh Z[XWZa ibXW`^XZ_ me XYZ ]bXWb] bg ib]bXb]W\WXek � W]^ccer .Z\XWb] � _Z^ca f WXY abiZ
XZ\Y]W�jZa gb[ h[b`W]d cbfZ[ m bj]_a b] XZaX^m WcWXer ^]_ .Z\XWb] � _Z^ca f WXY abi Z [Z\Z]X X[Z]_a ^]_
gjXj[Z [ZaZ^[\Y _W[Z\XWb]a r ^a fZcc ^a XYZ [Zc^XWb] bg h[bh Z[Xe XZaXW]d Xb bXYZ[ bc_ ^]_ ]Zf XbhW\a W]
\bihjXZ[ a\WZ]\Z k

|YZ[Z Wa ]b Ybh Z Xb dW`Z \bihcZXZ h[bbga gb[ ^cc XYZ [ZajcXa h[ZaZ]XZ_ W] ^ aj[`Ze aj\Y ^a XYWa k
|YZ aX[^XZde jaZ_ W] XYZ gb ccbf W]d Wa Xb dW`Z h[bbga gb[ abiZ bg XYZ Z^aWZ[ [ZajcXa r ^]_ Xb dW`Z h[bbga
bg ah Z\W^c \^aZa b[ h[bbg bjXcW]Za gb[ abiZ bg XYZ Y^[_Z[ [ZajcXa k yX Wa Ybh Z_ XY^X XY[bjdY XYWa XYZ
[Z^_Z[ \^] dZX ^ X^aXZ bg XYZ XZ\Y]W�jZa jaZ_ W] XYZ wZc_ k

p



lcXYbjdY W] dZ]Z[^c b c_Z[ [ZajcXa XZ]_ Xb ^hhZ^[ Z^[cWZ[ W] XYWa aj[`Zer XYZ[Z Wa ]b aZ[Wbja
^XXZihX Xb gjcce [Z�Z\X XYZ \Y[b]bcbdW\^c _Z`ZcbhiZ]X bg XYWa wZc_ k �b[ Z�^ihcZ r i ^]e bg XYZ
[Zaj cXa h[ZaZ]XZ_ W] .Z\XWb] p Y^`Z ^hh Z^[Z_ Z^[cWZ[ XY^] XYbaZ h[ZaZ]XZ_ W] .Z\XWb] s k

� � �S�M L��SNQ� � M��M NQ� 	LS 
L ��QL NP �NM�

|YZ w[aX [ZajcXa W] h[bh Z[Xe XZaXW]d fZ[Z ibXW`^XZ_ me h[bd[^i XZaXW]d z� cji r >jme ^]_ 0jmW]gZc_
o®/u r ^]_ 0jmW]gZc_ ^]_ .j_^] otpu{ r ^]_ me h[bm^mWcWaXW\^cce \YZ\x^mcZ h[bbga zl[b[^ ^]_ .^g[^ o�u r
^]_ l[b[^ r >j]_ r ~bXf^]W r .j_^] ^]_ .}ZdZ_e oqu{ k

y] XYZ \b]XZ�X bg h[bd[^i XZaXW]d r XYZ W_Z^ Wa XY^X XYZ �W]hjX� Xb m Z XZaXZ_ Wa ]bX Z�hcW\WXce
dW`Z] k y]aXZ^_ r ^ h[bd[^i Wa dW`Z] � XYWa h[bd[^i Wa \b]aW_Z[Z_ ^a ^ gj]\XWb] g[bi XYZ aZX bg WXa
h baaWm cZ W]hjXa Xb XYZ aZX bg WXa hbaaWm cZ bjXhjXa r ^]_ fZ Y^`Z Xb XZaX gb[ h[bh Z[XWZa bg XYWa gj]\XWb] k
|YZ h[^\XW\^c WihcW\^XWb] Wa \cZ^[ � b]Z \^]]bX Ybh Z Xb Z�hcW\WXce f[WXZ _bf] XYZ Z]XW[Z gj]\XWb] r
mjX ^ ��jZ[e� W]Xb WX \^] m Z ^]afZ[Z_ W] ^ [Z^ab]^mcZ XWiZ me [j]]W]d XYZ dW`Z] h[bd[^i b] XYZ
W]hjX XY^X \b[[Zahb]_a Xb XYZ �jZ[WZ_ �cb \^XWb]� k |Yja XZaXW]d \^] Z]aj[Z XY^X XY Wa h[bd[^i f Wcc
h Z[gb[i f WXYW] XYZ Z�h Z\XZ_ h^[^iZXZ[a gb[ ibaX W]hjXa k

n[bm^mWcWaXW\^cce \YZ\x^m cZ h[bbga _Z^c f WXY h[b` W]d h[bXb \bca XY^X \^] m Z h[bm^mWcWaXW\^cce `Z[W�
wZ_ me [Z^_W]d b]ce ^ ai^cc h b[XWb] bg ^ h[bhbaZ_ h[bbg k �b[ijc^XW]d XYZ h[bh Z[Xe bg m ZW]d ^] W]hjX
XY^X a^XWawZa XYZ h[bXb \bc r W] ^ f^e XY^X ^ccbf a XZaXW]d gb[ XYWa r Wa XYZ \b]]Z\XWb] YZ[Z k �bXY XYZ
\b]XZ�X bg h[bd[^i \YZ\xW]d ^]_ XYZ \b]XZ�X bg h[bm^mWcWaXW\^cce \YZ\x^mcZ h[bbga h c^\Z ^__WXWb]^c
[Z�jW[Zi Z]Xa b] XYZ h[b \Z_j[Z m Zeb]_ XZaX^m WcWXe zXY^X Y^hh Z] Xb m Z ^\YWZ`^mcZ gb[ XYZ Z�^ihcZ
m Zcbf { � XYZW[ Z�^\X _Zw]WXWb] Wa bjXaW_Z XYZ a\bh Z bg XYWa XZaXW]d aj[`Zek

|YZ w[aX [ZajcX [Zd^[_W]d XZaX^m WcWXe h Z[�aZ Wa h[bm^m ce XY^X bg � cji r >jme ^]_ 0jmW]gZc_ o®/u
\b]\Z[] W]d cW]Z^[WXer ^]_ XYZ w[aX Z�h cW\WX _Zw]WXWb] bg h[bh Z[Xe XZaXW]d f^a dW`Z] me 0jm W]gZc_ ^]_
.j_^] W] otpu zW] WXa Xj[] WX Wa m^aZ_ b] abiZ bg XYZ [ZajcXa bg ottu ^]_ ospu{ k |YZ w[aX [Zaj cXa _Z^cX
i^W] ce f WXY XYZ ^cdZm[^W\ ]bXWb] bg m ZW]d ^ cbf _Zd[ZZ hbce]bi W^c k

.jhhbaZ XY^X gb[ abiZ w]WXZ wZc_ � XYZ W]hjX Wa d W`Z] ^a ^ gj]\XWb] � g[bi � Xb � r XY^X ^ �jZ[e
\b]aWaXa bg w]_W]d XYZ `^cjZ bg � ^X ^ ah Z\WwZ_ cb \^XWb] � � � r ^]_ XY^X XYZ _ WaX^]\Z Wa iZ^aj[Z_
me XYZ ]jimZ[ bg `^cjZa bg � XY^X Y^`Z Xb m Z \Y^]dZ_ W] b[_Z[ Xb i^xZ WX a^XWage XYZ h[bh Z[Xe Xb
m Z XZaXZ_ r _ W`W_Z_ me XYZ W]hjX aW}Z &� &k

y] XY Wa aZXXW]d r WX Wa Z^ae Xb XZaX jaW]d ^ gZf �jZ[WZa gb[ XYZ h[bh Z[Xe XY^X � Wa ^ h bce]bi W^c
fYbaZ _Zd[ZZ Wa mbj]_Z_ me abiZ w�Z_ \b]aX^]X � k

t
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 � |YZ ^cdb[WXYi w[aX �jZ[WZa � W] �� ® ^[m WX[^[e _W-Z[Z]X cb \^XWb]a k yg � Wa W]_ZZ_ ^ h bce]bi W^c
bg _Zd[ZZ ^X ibaX � r XYZ] me XYZ W]XZ[h bc^XWb] h[bh Z[Xe bg hbce]bi W^ca XYZaZ � � ® �jZ[WZ_ `^cjZa
_ZXZ[i W]Z ^cc XYZ bXYZ[ `^cjZa bg � k

|YZ ^cdb[WXYi XYZ] �jZ[WZa � W] � z���{ ^__WXWb]^c cb \^XWb]a \YbaZ] j]Wgb[i ce ^]_ W]_Zh Z]_Z]Xce
^X [^]_bi r ^]_ gb[ Z^\Y bg XYZaZ \YZ\xa XY^X XYZ `^cjZ bg � W]_ZZ_ ^d[ZZa f WXY XYZ `^cjZ bg XYZ
h bce]bi W^c W]XZ[h bc^XZ_ g[bi XYZ w[aX � � ® �jZ[WZ_ `^cjZa k

y] \^aZa fYZ[Z gj]\XWb]a g[bi � � Xb � ^[Z ]ZZ_Z_ Xb m Z XZaXZ_ gb[ XYZ h[bh Z[Xe bg m ZW]d cbf �
_Zd[ZZ zijcXW`^[W^XZ{ h bce]bi W^ca r W]XZ[h bc^XWb] me WXaZcg Wa ]bX a^XWag^\Xb[ek |YZ i^W] [ZajcXa bg
otpu ^[Z ^]bXYZ[ XZaX gb[ XYZ ®�_WiZ]aWb]^c \^aZ XY^X a^XWawZa abiZ ^__WXWb]^c \b]_WXWb]a i^]_^XZ_
me XYZ \b]XZ� X bg h[bd[^i \YZ\x W]d r ^a fZcc ^a ^] Zv \WZ]X XZaX gb[ XYZ ijcXW_ WiZ]aWb]^c \^aZ zaZZ
^cab o� u ^]_ oqu gb[ [Zc^XZ_ [ZajcXa ^]_ ^hhcW\^XWb]a{ k |YZ f^e Xb Y^]_cZ gj]\XWb]a g[bi � � Xb � Wa
me \b]aW_Z[W]d Xfb [^]_bi W]XZ[aZ\XW]d cW]Za W] � � r ^]_ XZaXW]d XY^X XYZ [ZaX[W\XWb]a bg XYZ W]hjX
gj]\XWb] Xb XYZaZ dW`Z _Zd[ZZ � hbce]bi W^ca XY^X ^d[ZZ b] XYZ W]XZ[aZ\XWb] h bW]X k
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|YZ[Z f^a Z�XZ]aW`Z [ZaZ^[\Y W] XYZ Xbh W\ bg XZaXW]d ^ gj]\XWb] gb[ m ZW]d ^ cbf _Zd[ZZ h bce]bi W^c r
^]_ [Zc^XZ_ �jZaXWb]a k |YZ W]XZ[ZaXZ_ [Z^_Z[ Wa [ZgZ[[Z_ Xb o�u r XY^X _Za\[Wm Za abi Z ^__WXWb]^c [ZajcXa k

� ���MNQ� L 	 �PQ�TP���

la XYZ h baaWm WcWXe bg XZaXW]d ^] W]hjX gb[ ^ h[bh Z[Xe jaW]d gZf �jZ[WZa m Z\bi Za ^hh^[Z]X r XYZ
]Z� X ]^Xj[^c aXZh Wa Xb \b[[Zc^XZ XYZ X[^_WXWb]^c \^XZdb[W}^XWb] bg h[bhZ[XWZa W]Xb \bihjX^XWb]^c
\bihcZ� WXe \c^aaZa f WXY XYZ ]Zf XZaXW]d a\YZiZ k

l] jcXWi ^XZ db^c fbjc_ mZ Xb X[e w]_W]d ^ cbdW\^c \Y^[^\XZ[W}^XWb] bg ^cc h[bh Z[XWZa XZaX^m cZ
f WXY ^ ]jimZ[ bg �jZ[WZa W]_Zh Z]_Z]X bg XYZ W]hjX aW}Z r W] ij\Y XYZ a^iZ i^]]Z[ ^a r a^er XY^X XYZ
h[bh Z[XWZa [Z\bd]W}^m cZ me ^ w]WXZ ^jXbi ^Xb] Y^`Z ^ \Y^[^\XZ[W}^XWb] ^a ^cc h[bh Z[XWZa Z�h[ZaaWm cZ
W] XYZ ^hh[bh[W^XZ ib]^_W\ aZ\b]_ b[_Z[ cbdW\ c^]dj^dZ k

|YWa db^c Wa g^[ g[bi ^\YWZ`Z_ k l ib[Z YjimcZ db^c Wa Xb W_Z]XWge fYbcZ \c^aaZa r ^]_ ]bX
�jaX W]_W` W_j^c h[bh Z[XWZa r XY^X ^[Z Zv \WZ]Xce XZaX^m cZ k .j\Y \c^aaZa r abiZXWiZa W_Z]XWwZ_ me XYZ

/



aX[j\Xj[Z bg XYZW[ Z�h[ZaaWb] W] ^] ^hh[bh[W^XZ w[aX b[_Z[ cbdW\ c^]dj^dZ r ^[Z dW`Z] ah Z\W^c ^XXZ]XWb]
W] XYWa aj[`Zek

0 ZajcXa ^[Z abiZXWiZa aj[h[WaW]d k 
] b]Z Y^]_ r XYZ[Z Z� WaX h[bh Z[XWZa XY^X ^[Z W] l� � ^]_ ^[Z
]bX XZaX^m cZ Z`Z] W] ^ ]jimZ[ bg �jZ[WZa XY^X Wa abiZ w�Z_ zai^cc{ hbfZ[ bg XYZ W]hjX aW}Z k 
]
XYZ bXYZ[ Y^]_ r XYZ[Z Z� WaX n �\bihcZXZ h[bh Z[XWZa r aj\Y ^a d[^hY s�\bcb[^m WcWXer XY^X ^[Z XZaX^m cZ
f WXY ^ ]jimZ[ bg �jZ[WZa XY^X _ZhZ]_a b]ce b] XYZ ^hh[b� Wi ^XWb] h^[^iZXZ[ � k l [Z^ab] gb[ XYWa
Wa XY^X jh Xb \Y^]dW]d ^ ai^cc h b[XWb] bg XYZ W]hjX r Z`Z] aWihcZ w[aX b[_Z[ cbdW\ Z�h[ZaaWb]a \^]
\^hXj[Z aj[h[WaW]dce c^[dZ \c^aaZa bg h[bh Z[XWZa k �b[ Z�^ihcZ r jh Xb \Y^]dW]d ^ ai^cc ]jimZ[ bg
Z_dZa r s�\bcb[^m WcWXe Wa W] g^\X W]_ WaXW]dj WaY^mcZ g[bi abiZ `Z[e aWihcZ l� � h[bh Z[Xek ~b[Z b] XYWa
W] .Z\XWb] t k

�b[ ^ h bXZ]XW^c abj[\Z bg \c^aaZa bg h[bh Z[XWZa XY^X ^[Z XZaX^m cZ fZ Xj[] w[aX Xb XYZ fZcc�x]bf]
\c^aaZa bg c^]dj^dZa f WXY cbf \bihjX^XWb]^c \bihcZ� WXer aX^[XW]d f WXY XYZ cbfZaX � XYZ c^]dj^dZa
[Z\bd]W}^m cZ me ^ w]WXZ ^jXbi^Xb] k |YZaZ fZ[Z W]`ZaXWd^XZ_ me l cb] r � [W`ZcZ`W\Y r  Zfi^] ^]_
.}ZdZ_e otu ^]_ fZ[Z gbj]_ Xb m Z XZaX^m cZ k ;bfZ`Z[ r W] dZ]Z[^c b]Z \^]]bX h[b`Z aWi Wc^[ XZaX^m WcWXe
[Zaj cXa gb[ \bihcZ� WXe \c^aaZa ajmaX^]XW^cce m[b^_Z[ XY^] XY Wa r ^a XYZ[Z ^[Z ^c[Z^_e \b]XZ�X g[ZZ
c^]dj^dZa XY^X ^[Z ]bX XZaX^m cZ Z`Z] f WXY [Zc^XW`Zce i^]e �jZ[WZa � gb[ Z�^ihcZ r XYZ c^]dj^dZ bg
^cc h baaWm cZ \b]\^XZ]^XWb]a bg Xfb h^cW]_[biZa Wa aj\Y ^ c^]dj^dZ k
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|b dW`Z ^ X^aXZ bg Ybf aj\Y ^ XZaX^m WcWXe [ZajcX \^] mZ h[b`Z] r ^ XZaX^m WcWXe h[bbg gb[ ^ ah Z\W^c
\^aZ Wa d W`Z] YZ[Z k
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 � VZ \b]aX[j\X me W]_j\XWb] b] XYZ cZ]dXY bg � ^ XZaX fYbaZ Z[[b[ h[bm^mWcWXe Wa m bj]_Z_ me
� �� �	� � ��

	�9 	 �
 k V YZ] � Wa bg aW}Z ® XYZ XZaX Wa X[W` W^c zWX �jaX h Z[gb[i a ^ [^]_bi a^ihcW]d bg XYZ
W]hjX ^]_ [Z� Z\Xa Wg WX w]_a ^] W]aX^]\Z bg XYZ aW]dcZ \Y^[^\XZ[ XY^X \bih[WaZa � { k

l aajiZ f WXYbjX cbaa bg dZ]Z[^cWXe XY^X XYZ w[aX \Y^[^\XZ[ W] � Wa �® �r ^]_ cZX � # m Z XYZ [Zaj cX bg
[Zib`W]d XYWa w[aX \Y^[^\XZ[ bg � k >ZX � ��9 � � � �� m Z ^] W]hjX bg aW}Z 5 k |YZ ^cdb[WXYi XYZ] \YbbaZa

q



j]Wgb[i ce ^]_ W]_ZhZ]_Z]Xce � z���{ [^]_bi cb \^XWb]a W] XYZ W]hjX aX[W]d zXYZ �� � ]bX^XWb] YW_Za
^ \b Zv \WZ]X _Zh Z]_Z]X b]ce b] &� &{ r �jZ[WZa XYZi r ^]_ ]bXZa XYZ ai^ccZaX �jZ[WZ_ cb \^XWb] W]_Z�
gb[ fYW\Y XYZ W]hjX Wa �® �k � Z]bXZ WX me � � k

y] XYZ \^aZ XY^X ]b �® � f^a gbj]_ W] XYZ h[Z` Wbja aX^dZ r XYZ ^cdb[WXYi ^\\ZhXa XYZ W]hjX k |YWa
f Wcc Y^hh Z] b]ce f WXY ^ ai^cc h[bm^mWcWXe zfYW\Y \^] m Z i^_Z ai^ccZ[ XY^] �� �� ��9 { r j]cZaa XYZ
W]hjX Wa ��\cbaZ Xb m ZW]d ^cc �= �r W] fYW\Y \^aZ WX Wa \cZ^[ce ��\cbaZ Xb ]bX \b]X^W]W]d � ^a ^ ajmaX[W]d k

V WXY YWdY h[bm^mWcWXer Wg ^ �® � f^a gbj]_ W] XYZ h[Z\Z_W]d aX^dZ r XYZ] � � Wa aj\Y XY^X � � � � � �	 ���
\b]X^W]a ]b ib[Z XY^] �9 �5 W]aX^]\Za �® �k |b aZZ XYWa r _Z]bXZ me �� � 8 � � � 8 � �� �9 � � �® 8 � � � 8 5 � XYZ aZX
bg XYZ w[aX �9 �5 W]aX^]\Za bg �® � W] XYZ W]hjX zWg aj\Y ^ aZX _b Za ]bX Z� WaX ^]_ eZX � � f^a gbj]_ XYZ]
WX \cZ^[ce a^XWawZa XYZ ^m b`Z \b]_WXWb] { k yX Wa Z^ae Xb aZZ XY^X � z��� { �jZ[WZa f Wcc m Z ajv \WZ]X Xb YWX
^ iZimZ[ bg XYWa aZX f WXY h[bm^m WcWXe ® � �� �� ��9 k

|YZ ^cdb[WXYi ]bf �9 ��XZaXa XYZ aX[W]d �	 �	 � � � � �� gb[ XYZ h[bh Z[Xe bg ]bX \b]X^W]W]d � # ^a
^ ajmaX[W]d zf WXY Z[[b[ h[bm^m WcWXe � �� ���	� � ��	�9 { r ^]_ ^\\ZhXa XYZ W]hjX Wg ^]_ b]ce Wg XYWa XZaX
^\\ZhXa k �e XYZ W]_j\XWb] YehbXYZaWa r XYZ ]jimZ[ bg �jZ[WZa W] XYWa aX^dZ Wa ^cab cW]Z^[ W] ��� k

�b[ XYZ \b[[Z\X]Zaa h[bbg r WX Wa �jWXZ \cZ^[ XY^X Wg XYZ W]hjX _b Za ]bX \b]X^W] � ^a ^ ajmaX[W]d
XYZ] XYZ ^cdb[WXYi f Wcc ^\\ZhX f WXY h[bm^m WcWXe ®r m Z\^jaZ XYWa ]Z\Zaa^[Wce Wih cWZa XY^X �	 �	 � � � � ��
_bZa ]bX \b]X^W] � # ^a ^ ajmaX[W]d k


] XYZ bXYZ[ Y^]_ r Wg XYZ ^cdb[WXYi ^\\ZhXa � � � � � �� f WXY h[bm^mWcWXe ib[Z XY^] � �� �	� � ��
	�9 r

XYZ] fZ \^] _Zw]Z ^ aX[W]d 
 � � � �
 � XY^X Wa ��\cbaZ Xb � � � � � �� ^]_ _bZa ]bX \b]X^W] � ^a gb ccbf a �

 � 8 � � � 8
 	 ��� ^[Z ^cc aZX Xb �= � zXYWa i^xZa ]b ib[Z XY^] �9 �5 \Y^]dZa g[bi � � 8 � � � 8 �� { r 
 	 � 7 �	 � 7 ®r
^]_ 
 	 �	 � 8 � � � 8
 � ^[Z aZX Xb ^ aX[W]d XY^X Wa �9 ��\cbaZ Xb �	 �	 � � � � �� ^]_ \b]X^W]a ]b W]aX^]\Z bg � # k

yX Wa \cZ^[ XY^X 
 � � � �
 � Wa ��\cbaZ Xb � � � � � �� k l cab r 
 � � � �
 � _bZa ]bX \b]X^W] ^] W]aX^]\Z bg �
XY^X aX^[Xa m Zgb[Z � � ^a XYZ[Z ^[Z ]b b \\j[[Z]\Za bg �® � W] XY^X [^]dZ r ^]_ b] XYZ bXYZ[ Y^]_ _bZa ]bX
\b]X^W] ^] W]aX^]\Z bg � aX^[XW]d ^X � � b[ c^XZ[ m Z\^jaZ 
 	�	 � � � � 
 � _bZa ]bX \b]X^W] ^] W]aX^]\Z bg
� # k |YWa \bihcZXZa XYZ h[bbg bg XYZ h[bhZ[XWZa bg � � � � � �� W] XYZ \^aZ XY^X XYZ ^cdb[WXYi ^\\ZhXa r
^]_ XYja XYZ \b[[Z\X]Zaa h[bbg bg XYZ XZaX k

yX Wa aXWcc ]bX x]bf] fYZXYZ[ XYZ XZaXW]d bg ^cc \b]XZ�X g[ZZ c^]dj^dZa \^] mZ m bj]_Z_ g[bi �����
me ^ hbfZ[ bg 5 XY^X Wa ai^ccZ[ XY^] ®k l] W]`ZaXWd^XWb] W]Xb XYWa �jZaXWb] Wa d W`Z] W] op� u k

y] op/u r  Zfi^] gbj]_ ^ dZ]Z[^cW}^XWb] bg XYZ h baWXW`Z h^[X bg |YZb[Zi s k®r me \b]aW_Z[W]d ^
]b]�j]Wgb[i \bj]XZ[h^[X bg XYZ ]bXWb] bg ^ w]WXZ ^jXbi^Xb] k
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;bfZ`Z[ r fZ \cbaZ XY Wa aZ\XWb] me ]bXW]d XY^X XYWa [ZajcX Xb b Wa XYZ m ZaX hbaaWm cZ bg WXa x W]_ W]
abiZ aZ]aZ k
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� [^hY XYZb[e Wa ^ hbW]X bg \b]X^\X m ZXfZZ] hj[Z i^XYZi^XW\a ^]_ \bihjXZ[ a\WZ]\Z k �Z\^jaZ bg
XYZ i^� b[ [bcZ WX h c^ea W] XYZ XYZb[e bg \bihjX^XWb]^c \bihcZ� WXer WX Wa b]ce ]^Xj[^c XY^X h[bm cZi a
XY^X ^[WaZ g[bi d[^hY XYZb[er aj\Y ^a zh[bh Z[{ `Z[XZ� \bcb[^m WcWXer f Wcc ^cab m Z W]`ZaXWd^XZ_ g[bi XYZ
h bW]X bg ` WZf bg h[bh Z[Xe XZaXW]d k

|YZ w[aX W]`ZaXWd^XWb] W]Xb XYZ XZaXW]d bg d[^hY h[bh Z[XWZa f^a h Z[gb[iZ_ me �bc_[ZW\Y r �bc_�
f^aaZ[ ^]_ 0b] W] osqu k yX f^a ibXW`^XZ_ me XYZ W_Z^ bg h[bh Z[Xe XZaXW]d aZ[` W]d ^a ^ ]Zf ]bXWb]
bg ^hh[b� Wi ^XWb] r ^]_ me abiZ [Zc^XZ_ �jZaXWb]a XY^X ^[WaZ W] \bihjX^XWb]^c cZ^[]W]d XYZb[ek ; Z[Z
XYZ W]hjX Wa ^aajiZ_ Xb m Z ^] ^_� ^\Z]\e i^X[W� bg ^ d[^hY � f WXY 5 `Z[XW\Za k |YWa iZ^]a XY^X ^
�jZ[e \b]aWaXa bg bmX^W]W]d ^] ^]afZ[ ^a Xb fYZXYZ[ ^ h^W[ �	�� bg `Z[XW\Za Wa ^] Z_dZ bg � b[ ]bX r
^]_ XY^X � Wa \b]aW_Z[Z_ Xb m Z ��g^[ g[bi a^XWage W]d ^ h[bh Z[Xe � Wg b]Z Y^a Xb ^__ ^]_ [Zib`Z
ib[Z XY^] ^ XbX^c bg � ��9 	 Z_dZa W] � Xb i^xZ WX a^XWage � k

|YWa ^cab iZ^]a XY^X fZ [ZaX[W\X bj[aZc`Za Xb h[bh Z[XWZa XY^X [Zc^XZ Xb XYZ d[^hY � j]_Z[ceW]d
XYZ W]hjX r aj\Y ^a `Z[XZ� \bcb[^m WcWXe b[ XYZ Z� WaXZ]\Z bg ^ c^[dZ \cW�jZ k �b[i^ccer WX iZ^]a XY^X fZ
W]`ZaXWd^XZ b]ce h[bh Z[XWZa XY^X ^[Z W]`^[W^]X f WXY [Zah Z\X Xb d[^hY Wabib[hYWai a � ^cc h Z[ijX^XWb]a
bg XYZ W]hjX XY^X [ZajcX g[bi hZ[ijXW]d XYZ `Z[XZ� aZX bg XYZ j]_Z[ce W]d d[^hY k

|YWa W]`^[W^]\Z bg d[^hY h[bh Z[XWZa Y^a abi Z jaZgjc WihcW\^XWb]a gb[ XZaXW]d k �b[ Z�^ihcZ r WX
Wih cWZa XY^X Wg Xfb d[^hY h[bh Z[XWZa � ^]_ 
 a^XWage XY^X gb[ Z`Z[e � XYZ[Z Z� WaX b]ce ^ w]WXZ ]jimZ[
bg d[^hYa XY^X a^XWage b]Z bg XYZi mjX ^[Z ��g^[ g[bi a^XWage W]d XYZ bXYZ[ r XYZ] ZWXYZ[ m bXY bg � ^]_

 ^[Z XZaX^m cZ zgb[ Z`Z[e �{ f WXY ^ ]jimZ[ bg �jZ[WZa XY^X Wa W]_Zh Z]_Z]X bg 5 r b[ ]ZWXYZ[ bg XYZi
Wa XYja XZaX^m cZ k y] XY Wa aZXXW]d � ^]_ 
 ^[Z a^W_ Xb m Z 
	�
�
	��
� ��'� g[bi b]Z ^]bXYZ[ � XYZ
Z�^\X aX^XZiZ]X ^]_ h[bbg bg XYWa bmaZ[`^XWb] ^[Z gbj]_ W] opu k |YZ ^m b`Z W]`^[W^]\Z Y^a ^cab aX[b]d
Wih cW\^XWb]a \b]\Z[]W]d XYZ Xeh Z bg XZaXZ[a XY^X Z� WaX gb[ XYZaZ h[bh Z[XWZa r aj\Y ^a XYbaZ _Za\[Wm Z_
W] op= u k

�
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 ������ � VZ _Zw]Z ^ ��!�" �	����!
	� XZaXZ[ Xb m Z ^ XZaXW]d ^cdb[WXYi XY^X W] Z^\Y aX^dZ
h W\xa ^ ]Zf `Z[XZ� � zh baaWm ce m^aZ_ b] h[Z` Wbja �jZ[WZa{ r ^]_ �jZ[WZa ^cc XYZ Z_dZa m ZXfZZ] � ^]_
XYZ `Z[XW\Za XY^X fZ[Z h W\xZ_ W] XYZ h[Z` Wbja aX^dZa k |YWa h[b \Zaa Wa \^ccZ_ XYZ �	����!
	� bg � k
l]e ��XZaXZ[ i^xW]d jh Xb 6 �jZ[WZa \^] m Z X[^]agb[i Z_ Xb ^ `Z[XZ� j]\b`Z[W]d XZaXZ[ XY^X j]\b`Z[a
Z�^\Xce �6 `Z[XW\Za W] XYZ gb ccbf W]d i ^]]Z[ � VYZ]Z`Z[ XYZ b[Wd W]^c ^cdb[WXYi �jZ[WZa ^] Z_dZ r XYZ
]Zf ^cdb[WXYi j]\b`Z[a b]Z me b]Z WXa Xfb W]\W_Z]X `Z[XW\Za r Wg XYZe fZ[Z ]bX ^c[Z^_e j]\b`Z[Z_ W]
Z^[cWZ[ aX^dZa k y] XYZ Z]_ r Wg XYZ b[Wd W]^c ^cdb[WXYi ^\\ZhXa b[ [Z� Z\Xa XYZ bjXhjX m Zgb[Z �6 `Z[XW\Za
fZ[Z j]\b`Z[Z_ r XYZ ]Zf ^cdb[WXYi w[aX j]\b`Z[a ib[Z ^[m WX[^[Wce \YbaZ] `Z[XW\Za j]XWc Z�^\Xce �6
`Z[XW\Za ^[Z j]\b`Z[Z_ � ^gXZ[ XYZ j]\b`Z[W]d Wa \bihcZXZ_ r XYZ ^\\ZhX^]\Z \[WXZ[Wb] bg XYZ b[Wd W]^c
^cdb[WXYi Wa jaZ_ k

|YZ ]Zf ^cdb[WXYi XY^X j]\b`Z[a �6 `Z[XW\Za i ^e aXWcc m Z ^_^hXW`Z r mjX ]bf W]aXZ^_ bg [j]]W]d
WX b`Z[ XYZ W]hjX d[^hY � r fZ [j] WX XY[bjdY ^ j]Wgb[i ce [^]_bi hZ[ijX^XWb] bg XYZ `Z[XW\Za bg
� k yX Wa ]bf ]bX Y^[_ Xb aZZ XY^X XYZ [ZajcX bg XYWa ib_Ww\^XWb] f Wcc m Z ^] ^cdb[WXYi a^XWage W]d XYZ
aX^XZiZ]X bg XYZ cZii^ k

l a WX Xj[]a bjX r gb[ Z`Z[e w�Z_ dW`Z] � XYZ h[bhZ[Xe bg ^ d[^hY mZW]d � �\bcb[^m cZ \^] m Z ��XZaXZ_
f WXY ^ ]jimZ[ bg �jZ[WZa _Zh Z]_W]d b]ce b] � z^]_ � { k y]gb[i^ccer XYWa iZ^]a XY^X XYZ n �Y^[_]Zaa
bg � �\bcb[^m WcWXe gb[ � � s ZaaZ]XW^cce gb ccbf a g[bi \b]aX[j\XWb]a XY^X ^[Z ]bX � �\bcb[^m cZ mjX \^]
m Z i^_Z � �\bcb[^m cZ me [Zib`W]d b]ce ^ ai ^cc h b[XWb] bg XYZ Z_dZa k

|b WccjaX[^XZ XYZ h[bbg d W`Z] W] osqu gb[ XYZ XZaX^m WcWXe bg � �\bcb[^m WcWXer fZ dW`Z YZ[Z XYZ h[bbg
gb[ XYZ ah Z\W^c \^aZ � 7 � k
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|b h[b`Z XY Wa h[bhbaWXWb] r fZ w[aX ]bXZ XY^X WX Wa �jWXZ X[W` W^c Xb XZaX gb[ m Wh^[XWXZ]Zaa Wg b]Z Wa
^c[Z^_e dW`Z] XYZ ajhhbaZ_ h[bh Z[ ��\bcb[W]d ^cb]d f WXY XYZ W]hjX d[^hY k
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 � |YZ[Z ^[Z ^ XbX^c bg ��9 	 `Z[XZ� h^W[a W] � r ^]_ fZ ]ZZ_ Xb _WaXW]djWaY m ZXfZZ] XYZ \^aZ XY^X
]b]Z bg XYZaZ h^W[a Wa ^] Z_dZ \b]]Z\XW]d Xfb W_Z]XW\^cce \bcb[Z_ `Z[XW\Za r ^]_ XYZ \^aZ XY^X ib[Z
XY^] � ��9 	 bg XYZ h^W[a ^[Z aj\Y Z_dZa k |YWa Wa _b]Z me ^ aWihcZ a^ihcW]d bg XYZ h^W[a r fYZ[Z gb[
Z`Z[e h^W[ W] XYZ a^ihcZ fZ �jZ[e XYZ \bcb[a bg WXa `Z[XW\Za r ^]_ fYZXYZ[ WX Wa ^] Z_dZ bg � k

���� 
 ������ � 
 ���� �� �� ��� � �2 � |YZ XZaX w[aX h W\xa ^ aZX � bg � z��� cbd z��� {{ `Z[XW\Za bg XYZ
W]hjX d[^hY � W]_Zh Z]_Z]Xce ^]_ j]Wgb[i ce ^X [^]_bi � f WXY YWdY h[bm^mWcWXe WX Y^a XYZ h[bh Z[Xe
XY^X ^cc mjX ^X ibaX �

�
�5 bg XYZ `Z[XW\Za XY^X Y^`Z _Zd[ZZ ^X cZ^aX �

�
�5 W] � Y^`Z ^cab ^ ]ZWdYm b[ W]

� k
VZ ]bf cbbx ^X ^cc h baaWm cZ h^[XWXWb]a bg � W]Xb � � ^]_ �9 r ^]_ _Zw]Z gb[ Z^\Y bg XYZaZ ^ h^[XW^c

��\bcb[W]d bg � � �`Z[e `Z[XZ� XY^X Y^a ^ ]ZWdYm b[ W] � � Wa \b cb[Z_ me � r ^]_ Z`Z[e `Z[XZ� XY^X Y^a
^ ]ZWdYm b[ W] �9 mjX ]bX W] � � Wa \b cb[Z_ me ®k V WXY XYWa _Zw]WXWb] r w]_W]d bjX fYZXYZ[ ^ dW`Z]
`Z[XZ� Wa \b cb[Z_ ^]_ f WXY fY^X \bcb[ [Z�jW[Za &� & 7 � z��� cbd z���{{ �jZ[WZa bg � k

�b[ Z`Z[e h baaWm cZ h^[XWXWb] bg � r fZ \^] jaZ XYZ ^cdb[WXYi g[bi >Zii^ p ks Xb w]_ bjX fYZXYZ[
XYZ d[^hY Wa �

�
��g^[ g[bi \b]X^W]W]d ]b ib]b \Y[bi^XW\ Z_dZa ^\\b[_W]d Xb XYZ \b[[Zahb]_W]d \bcb[�

W]d k ;bfZ`Z[ r XYZ ]jimZ[ bg h baaWm cZ h^[XWXWb]a Wa Z�hb]Z]XW^c W] � k y] b[_Z[ Xb \YZ\x ^cc h baaWm cZ
h^[XWXWb]a bg � ^X b]\Z r fZ w[aX ]bXZ XY^X f WXY ^ aWih cZ ^ihcWw\^XWb] XZ\Y]W�jZ r XYZ Z[[b[ h[bm^mWcWXe
bg XYZ ^cdb[WXYi W] >Zii^ p ks \^] m Z i ^_Z Z�hb]Z]XW^cce ai^cc W] &� &� XYZ [Zaj cXW]d ^cdb[WXYi aXWcc
h W\xa ^ ]jimZ[ bg `Z[XW\Za XY^X Wa h bce]bi W^c W] � r ^]_ �jZ[WZa b] ce gb[ Z_dZa m ZXfZZ] XYZaZ `Z[XW\Za
^]_ m ZXfZZ] XYZi ^]_ � k |Yja fZ \^] hW\x ^ j]Wgb[i ce [^]_bi aZX � \b]aWaXW]d bg ^ h bce]bi W^c
]jimZ[ bg `Z[XW\Za bg � r ^]_ XYZ] gb[ Z`Z[e h^[XWXWb] bg � [j] XYZ ^cdb[WXYi g[bi >Zii^ p ks b]
XYWa a^iZ aZX r [ZjaW]d XYZ a^iZ �jZ[WZa k V WXY YWdY h[bm^mWcWXe XYZ ^m b`Z ^cdb[WXYi f Wcc ]bX i^xZ
^] Z[[b[ \b]\Z[]W]d ^]e bg XYZ � �� � h^[XWXWb]a bg � k

|b Z]_ XYZ XZaX r fZ ^\\ZhX XYZ W]hjX Wg XYZ[Z Z� WaXa ^ h^[XWXWb] bg � gb[ fYW\Y � Wa ]bX g^[ g[bi
Y^`W]d ]b ib]b\Y[bi^XW\ Z_dZa W] XYZ \b[[Zah b]_W]d \bcb[W]d r ^]_ bXYZ[f WaZ fZ [Z� Z\X XYZ W]hjX k
|YZ ^cdb[WXYi f Wcc ]Z`Z[ [Z� Z\X ^] W]hjX fYW\Y Wa W] g^\X m Wh^[XWXZ r m Z\^jaZ ^ h[bh Z[ ��\bcb[W]d bg
XYZ W]hjX d[^hY W]_j\Za gb[ Z`Z[e � ^ h^[XWXWb] gb[ fYW\Y XYZ \b[[Zah b]_W]d \bcb[W]d \b]X^W]a ]b
ib]b \Y[bi^XW\ Z_dZa k


] XYZ bXYZ[ Y^]_ r f WXY YWdY h[bm^mWcWXe WX Wa XYZ \^aZ XY^X Wg XYZ ^cdb[WXYi ^\\ZhXa XYZ] XYZ
d[^hY Wa ��\cbaZ Xb m ZW]d mWh^[XWXZ k |b h[b`Z XYWa fZ cb bx ^X XYZ ^hh[bh[W^XZ h^[XWXWb] bg � ^]_

®®



WXa \b[[Zahb]_W]d h^[XW^c ��\bcb[W]d k �b[ Z`Z[e `Z[XZ� XY^X Wa ]bX \bcb[Z_ me XYZ \bcb[W]d r fZ �jaX
[Zib`Z ^cc bg WXa W]\W_Z]X Z_dZa ^]_ \bcb[ WX ^[m WX[^[Wce � fZ x]bf XY^X f WXY YWdY h[bm^mWcWXe XYWa
f Wcc \Y^]dZ ]b ib[Z XY^] 


�
� ��9 	 Z_dZa z]b ib[Z XY^] 9

�
�� �9 	 Z_dZa W]\W_Z]X f WXY `Z[XW\Za bg _Zd[ZZ ]b

ib[Z XY^] �
�
�5 r ^]_ ]b ib[Z XY^] ^]bXYZ[ 9

�
� ��9 	 Z_dZa gb[ jh Xb �

�
�5 ^__WXWb]^c `Z[XW\Za f WXY YWdYZ[

_Zd[ZZa XY^X fZ[Z ]bX \bcb[Z_ b] ^\\bj]X bg Y^` W]d ]b ]ZWdYmb[a W] � { k VZ ^cab x]bf XY^X XYZ
d[^hY i^e \b]X^W] jh Xb �

�
� ��9 	 ib[Z Z_dZa XY^X ` Wb c^XZ XYZ b[Wd W]^c h^[XW^c \b cb[W]d � me [Zib`W]d

XYZaZ ^a fZcc fZ ^[Z _b]Z k

|YZ _Za\[WhXWb] bg XYZ \^c\jc^XWb] ^m b`Z Wa _Z\ZhXW`Zce \bihcZ� k y] g^\X r b]Z \^] Z^aWce aYbf
XY^X W]aXZ^_ bg h W\x W]d ^ aZX bg `Z[XW\Za � r ^]_ XYZ] \YZ\xW]d ^cc WXa h^[XWXWb]a ^d^W]aX ^ aZ\b]_ aZX
bg `Z[XW\Za � r b]Z \bjc_ �jaX h W\x ^ aZX XY^X aZ[`Za ^a �� � � � r ^]_ \YZ\x fYZXYZ[ XYZ ajmd[^hY
bg � W]_j\Z_ b] XY Wa aZX Wa m Wh^[XWXZ k |Yja XYZ ^m b`Z h[bbg ^cab e WZc_a ^ d[^hY�XYZb[ZXW\ [ZajcX �

^ d[^hY XY^X Wa ��g^[ g[bi mZW]d m Wh^[XWXZ \b]X^W]a ^X cZ^aX 9: �
�
� 	 W]_j\Z_ ajmd[^hYa f WXY � `Z[XW\Za

XY^X ^[Z ]bX m Wh^[XWXZ r fYZ[Z � _Zh Z]_a b]ce b] ��� ^]_ Wa W] g^\X h bce]bi W^c W] WX k
|YWa \bimW]^Xb[W^c \b[bcc^[e Wa ]bX ^ \bW]\W_Z]\Z r ^a XYZ gb ccbf W]d [Zaj cX aX^XZa XY^X ^ aWi Wc^[

hYZ]biZ]b] b \\j[a gb[ ^]e XZaX^m cZ d[^hY h[bh Z[Xe XY^X Wa \cbaZ_ j]_Z[ XYZ X^x W]d bg W]_j\Z_
ajmd[^hYa k
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VZ \b]\cj_Z me [ZgZ[[W]d XYZ [Z^_Z[ Xb osqu \b]\Z[]W]d bXYZ[ h^[XWXWb]�[Zc^XZ_ d[^hY h[bh Z[XWZa r
aj\Y ^a � �\bcb[^m WcWXe zgb[ ^ w�Z_ � { r Y^` W]d ^ dW`Z] i^� Wi ^c \jX r b[ Y^`W]d ^ c^[dZ \cW�jZ k l aW_Z
g[bi XYZ XZaX^m WcWXe h[bbga bg XYZaZ r osqu \b]X^W]a XYZW[ dZ]Z[^cW}^XWb] Xb XYZ gb ccbf W]d d[^]_ XYZb[Zi k
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|YWa aZ\XWb] Wa ^m bjX XYZ jaZ bg .}ZiZ[ �Z_W �a 0 Zdjc^[WXe >Zii^ gb[ h[bh Z[Xe XZaXW]d r ^]_ WXa ^hhcW�
\^XWb] Xb h[b` W]d XZaX^m WcWXe gb[ ^ \c^aa bg d[^hY h[bh Z[XWZa XY^X ^[Z _Zw]Z_ me \Z[X^W] w[aX b[_Z[
Z�h[ZaaWb]a k

|b gb[ijc^XZ cbdW\^c Z�h[ZaaWb]a gb[ h[bhZ[XWZa r fZ aY^cc jaZ ^ c^]dj^dZ XY^X W]\cj_Za `^[W^m cZa
XY^X [^]dZ b`Z[ `Z[XW\Za r w[aX b[_Z[ �j^]XWwZ[a b`Z[ XYZaZ `^[W^m cZa r XYZ ^_� ^\Z]\e [Zc^XWb] �� Wa
^ ]ZWdYm b[ bg �� r XYZ Z�j^cWXe [Zc^XWb] �� 7 �� r ^]_ mbbcZ^] \b]]Z\XW`Za k l cc h[bh Z[XWZa XYja
Z�h[ZaaWm cZ ^[Z \^ccZ_ ( !� �!��! � !��  � !�� �!
�� k VZ gj[XYZ[ \c^aaWge XYZi me XYZ w[aX b[_Z[
�j^]XWwZ[a XY^X XYZe jaZ k |YZ m ZaX f^e Xb WccjaX[^XZ XYWa Wa me dW` W]d abi Z Z�^ihcZa �

� �|YZ d[^hY � \b]X^W]a ^ X[W^]dcZ� k |YWa Wa ^ w[aX b[_Z[ d[^hY h[bh Z[Xe bg Xeh Z �� �r ^a WX Y^a
^] Z�h[ZaaWb] jaW]d b]ce XYWa �j^]XWwZ[ � �� �� 9� : z� � � � 9 	 � � � � : 	 � 9 � � : { r f YZ[Z � �

�

Wa XYZ [Zc^XWb] aX^XW]d XY^X � ^]_ � ^[Z ]ZWdYm b[a z^]_ W] h^[XW\jc^[ ^[Z ]bX XYZ a^iZ `Z[XZ� { k

� �|YZ d[^hY � _bZa ]bX \b]X^W] ^] W]_j\Z_ a�j^[Z� k |YWa Wa ^ w[aX b[_Z[ d[^hY h[bh Z[Xe bg
Xeh Z �
 �r ^a WX aX^XZa XY^X gb[ Z`Z[e aZX bg gbj[ _WaXW]\X `Z[XW\Za r \Z[X^W] ^_� ^\Z]\e \b]wdj[^XWb]a
_b ]bX b \\j[ k

� �|YZ d[^hY � \b]X^W]a XY[ZZ _WaXW]\X `Z[XW\Za � � 8 � 9 8 � : aj\Y XY^X Z`Z[e bXYZ[ `Z[XZ� Y^a
Z�^\Xce b]Z bg XYZi ^a ^ ]ZWdYm b[ r ^]_ gj[XYZ[ib[Z XYZ[Z Z� WaXa ]b X[W^]dcZ \b]X^W]W]d ^]e bg
XYZaZ XY[ZZ `Z[XW\Za� k |YWa Wa ^ w[aX b[_Z[ d[^hY h[bhZ[Xe bg Xeh Z ��
 �k

yX Wa ]bX Y^[_ Xb aYbf XY^X XYZ XYW[_ Z�^ihcZ ^m b`Z Wa [Zc^XZ_ Xb XYZ h[bhZ[Xe bg s�\bcb[^m WcWXe �
�`Z[e d[^hY a^XWage W]d XYWa h[bh Z[Xe Wa ]bX g^[ g[bi mZW]d s�\bcb[^m cZ r ^a XYZ `Z[XW\Za � � 8 � 9 8 � :
_ZXZ[i W]Z ^ h[bh Z[ s�\bcb[W]d bg XYZ [ZaX bg XYZ d[^hY r ^]_ \b]`Z[aZce Z`Z[e h[bh Z[ s�\bcb[W]d bg
^ d[^hY \^] m Z jaZ_ Xb w]_ ^ ai ^cc ib_Ww\^XWb] bg XYZ d[^hY XY^X a^XWawZa XYZ h[bh Z[Xe ^m b`Z k
y] bXYZ[ fb[_a r XYZ ^m b`Z w[aX b[_Z[ h[bh Z[Xe ^]_ XYZ h[bhZ[Xe bg m ZW]d s�\bcb[^m cZ ^[Z W]_WaXW] �
djWaY^mcZ r ^a h Z[ XYZ _Zw]WXWb] bjXcW]Z_ W] .Z\XWb] p k V YZ] WX \bi Za Xb h[bhZ[Xe XZaXW]d r w[aX
b[_Z[ Z�h[ZaaWb]a Y^`Z ib[Z Z�h[ZaaW`Z h bfZ[ XY^] XYZe _b W] XYZ \b]XZ� X bg X[^_WXWb]^c \bihcZ� WXe
XYZb[ek

l cb] r � Wa\YZ[ r � [W`ZcZ` W\Y ^]_ .}ZdZ_e Y^`Z aYbf] W] opu fY^X \c^aaZa bg w[aX b[_Z[ Z�h[ZaaWb]a
^[Z fYbcce XZaX^m cZ k

������ ��� ����� � ' ' ( !� �!��! � !��  � !�� �!
�� �� ,� � ��
 � �!� ����'� * 
 � 	�% ��! ��
1� �!
�� 
	��� �	��	 �� 5 ) �	  � � �!  �	��  �!� �" 
�� � �
 � � � !�� �!,  � 
� 	�  �� ����'�)

®s



|YZ h[bbg bg XYZ h baWXW`Z h^[X bg XYWa XYZb[Zi [ZcWZa YZ^` Wce b] XYZ Z� WaXZ]\Z bg [Zdjc^[ h^W[a bg
aZXa r ^a aX^XZ_ W] .}ZiZ[ �Z_W �a 0 Zdjc^[WXe >Zii^ ot/u k l a gb[ XYZ ]Zd^XW`Z h^[X r XYZ i^W] W_Z^ bg
WXa h[bbg Wa d W`Z] W] .Z\XWb] � k

�b[ ^ dbb_ Z�hbaWXWb] bg .}ZiZ[ �Z_W �a 0Zdjc^[WXe >Zii^ zaX^XZ_ m Zcbf { ^]_ WXa h[bbg r XYZ [Z^_Z[
Wa [ZgZ[[Z_ Xb o� ®r �Y^hXZ[ qu r ^]_ gb[ ^ gjcc aj[`Ze [Zd^[_W]d XYZ i ^]e \bimW]^Xb[W^c ^hhcW\^XWb]a
bg [Zdjc^[ h^W[a ^]_ XYZ 0Zdjc^[WXe >Zii^ XYZ [Z^_Z[ Wa [ZgZ[[Z_ Xb oppu k y] XYZ gb ccbf W]d fZ dW`Z
^ m[WZg W]X[b _j\XWb] Xb XY Wa jaZgjc Xb bc r aX^[XW]d f WXY XYZ _Zw]WXWb] bg [Zdjc^[ h^W[a k
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|YZ i^W] aX[Z]dXY bg XYZ _Zw]WXWb] bg [Zdjc^[WXe Wa W] XYZ \Y^[^\XZ[WaXW\a XY^X [Zdjc^[ h^W[a aY^[Z
f WXY [^]_bi mWh^[XWXZ d[^hYa bg XYZ a^iZ _Z]aWXek �b]aW_Z[ gb[ Z�^ihcZ XYZ gb ccbf W]d k
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|YZ h[bbg Wa ]bX `Z[e Y^[_ r mjX fZ aY^cc bi WX WX YZ[Z ^]_ [ZgZ[ XYZ [Z^_Z[ Xb oppu r b[ Xb opu gb[
h[bbga XY^X ^[Z ib[Z ah Z\Ww\ Xb XYZ Xbh W\ bg XZaXW]d k

|YZ gbccbf W]d cZii^ Wa ^ aX[b]d Xbbc W] d[^hY XYZb[er ^a WX aX^XZa XY^X W] ZaaZ]\Z ibaX bg XYZ
`Z[XZ� �h^W[a bg ^]e dW`Z] d[^hY \^] m Z ]Z^Xce wXXZ_ W]Xb ^ aX[j\Xj[Z bg [Zdj c^[ h^W[a k |YWa aX[j\Xj[Z
Wa d W`Z] me ^] �1�
� �!

�	 bg � � ^ h^[XWXWb] bg WXa `Z[XZ� aZX W]Xb aZXa fYbaZ aW}Za _W-Z[ g[bi Z^\Y
bXYZ[ me ]b ib[Z XY^] ®k
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�e jaW]d XYZ 0Zdjc^[WXe >Zii^ r b]Z \bj c_ [Z�h[b`Z gb[ Z�^ihcZ XY^X h[bh Z[ � �\bcb[^m WcWXe Wa
XZaX^m cZ � W] g^\X r ^ \bimW]^Xb[W^c aX^XZiZ]X Xb XYWa Z-Z\X f^a WihcW\WXce dW`Z] W] ot ®u r m Zgb[Z XYZ
\b]\ZhX bg ^cdb[WXYi W\ XZaXW]d \^iZ W]Xb m ZW]d k

l]bXYZ[ Xeh W\^c jaZ Wa fYZ] XZaXW]d gb[ XYZ ]b]�Z� WaXZ]\Z bg w�Z_ aW}Z \cW�jZa � aZZ gb[ Z�^ihcZ
XYZ gb ccbf W]d \bimW]^Xb[W^c h[bh baWXWb] k
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 ������ � |b h[b`Z XYWa fZ \b]aW_Z[ ^] Z�jWh^[XWXWb] �
 � 8 � � � 8 
� � bg XYZ `Z[XW\Za bg XYZ
d[^hY � ^\\b[_W]d Xb >Zii^ t ks r fYZ[Z t��� � � � � zt��� 8 � # { zfZ i^xZ WX ^ [Zw]ZiZ]X bg ^]
^[m WX[^[e Z�jWh^[XWXWb] W]Xb t��� aZXa{ r W] fYW\Y ^cc mjX ^X ibaX � # ��9	 bg XYZ h^W[a ^[Z � #�[Zdj c^[ k
|YZ h^[^iZXZ[ � # Wa aZX Xb i W]� �

�
� 8  z �

�
�{� r f YZ[Z  Wa XYZ gj]\XWb] ^hh Z^[W]d W] >Zii^ t k� k

VZ ]bf \b]aW_Z[ ^ ajmd[^hY � # bg � r bmX^W]Z_ me _ZcZXW]d ^cc Z_dZa bg � XY^X ^[Z W]XZ[]^c Xb

 	 gb[ ^]e � r b[ ^[Z m ZXfZZ] 
	 ^]_ 
� gb[ ^]e h^W[ 
	 8 
� fYW\Y Wa ]bX � #�[Zdj c^[ r b[ ^]e h^W[ fYbaZ
_Z]aWXe Wa cZaa XY^] �

�
� k

bXW]d XY^X � # f^a bmX^W]Z_ g[bi � me _ZcZXW]d cZaa XY^] � ��9 	 Z_dZa r WX gb ccbf a XY^X � # \b]X^W]a
^ X[W^]dcZ r aW]\Z � Wa ��g^[ g[bi mZW]d X[W^]dcZ�g[ZZ k �e XYZ \b]aX[j\XWb] bg � # r XY Wa Wa ]Z\Zaa^[Wce ^
X[W^]dcZ f WXY ^ `Z[XZ� g[bi 
 	 r ^ `Z[XZ� g[bi 
� ^]_ ^ `Z[XZ� 
� r gb[ abiZ 
	 8 
� 8 
� fYW\Y ^[Z ^cc
_ WaXW]\X ^]_ gb[ fYW\Y ^cc h^W[a ^[Z W] h^[XW\jc^[  z �

�
�{�[Zdj c^[ zf WXY [Zah Z\X Xb � { ^]_ f WXY _Z]aWXe

^X cZ^aX �
�
� k |YZ Z� WaXZ]\Z bg aj\Y 
 	 8 
� 8 
� Wih cWZa me >Zii^ t k� XYZ Z� WaXZ]\Z bg ^X cZ^aX � # ��: 	

_WaXW]\X X[W^]dcZa W] � r fYZ[Z � # 7 /� z �
�
�{ z� zt��� 8 �# {{�: f WXY � _Z]bXW]d YZ[Z XYZ \b[[Zah b]_W]d

gj]\XWb] g[bi >Zii^ t k� k

n [bh baWXWb] t kp WihcWZa XY^X XYZ gb ccbf W]d Wa ^ ®�aW_Z_ ��XZaX gb[ m ZW]d X[W^]dcZ�g[ZZ � �YbbaZ
W]_ZhZ]_Z]Xce ^]_ j]Wgb[i ce � z� z�{�� { [^]_bi `Z[XZ� X[Wh cZXa zfYZ[Z � Wa XYZ gj]\XWb] bg XYZ
h[bh baWXWb] { r ^]_ \YZ\x fYZXYZ[ ^]e bg XYZi Wa ^ X[W^]dcZ k yg ^ X[W^]dcZ f^a gbj]_ XYZ] [Z� Z\X XYZ
W]hjX � bXYZ[f WaZ ^\\ZhX WX k

|YZ[Z Wa b]Z aZ[Wbja _[^fm^\x Xb [ZajcXa h[b`Z] jaW]d XYZ 0 Zdjc^[WXe >Zii^ � |YZ _Zh Z]_Z]\e
bg � z� 8 �{ b] WXa h^[^iZXZ[a Wa `Z[e aZ`Z[Z r ^ XbfZ[ W] ^ h bce]bi W^c bg � ��� r ^]_ me op ®u XYWa
_Zh Z]_Z]\e \^]]bX m Z aWd]Ww\^]Xce Wih[b`Z_ ^a cb]d ^a XYZ gjcc aX[Z]dXY bg XYZ 0 Zdjc^[WXe >Zii^
Wa ZihcbeZ_ k |YWa i^xZa XYZ XZaXa XYja _Z[W`Z_ bg ^ XYZb[ZXW\^c Wihb[X^]\Z [^XYZ[ XY^] ^ h[^\XW\^c
b]Z k
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�]cWxZ XYZ aWXj^XWb] f WXY � �\bcb[^m WcWXer \j[[Z]Xce XYZ[Z Wa ]b x]bf] h[bbg gb[ ^ XZaX zf WXY ^
\b]aX^]X ]jimZ[ bg �jZ[WZa{ gb[ XYZ h[bhZ[Xe bg m ZW]d X[W^]dcZ�g[ZZ XY^X Y^a ^ m ZXXZ[ _Zh Z]_Z]\e
b] � k ;bfZ`Z[ r WX Wa x]bf] XY^X XYZ ]jimZ[ bg �jZ[WZa bg ^ ®�aW_Z_ XZaX gb[ XYWa h[bh Z[Xe \^]]bX
m Z h bce]bi W^c W] � r jaW]d ^ m bj]_ g[bi o®pu r ^]_ me n[bh baWXWb] p kp ^m b`Z XYWa gb ccbf a gb[ ��aW_Z_
XZaXa ^a fZcc k

V YZ] b]Z X[WZa Xb dZ]Z[^cW}Z XYZ ^m b`Z [ZajcX Xb h[bh Z[XWZa _Zw]Z_ ^a ]bX \b]X^W]W]d ^ dW`Z] w�Z_
W]_j\Z_ ajmd[^hY r bXYZ[ XY^] ^ \cW�jZ r ^]bXYZ[ h[bm cZi ^[WaZa z[ZiZimZ[ XY^X ^] W]_j\Z_ ajmd[^hY
Wa ^ ajmd[^hY bmX^W]Z_ g[bi XYZ b[Wd W]^c d[^hY me _ZcZXW]d `Z[XW\Za ^]_ XYZW[ W]\W_Z]X Z_dZa r mjX
_ZcZXW]d ]b bXYZ[ Z_dZa{ k y] XYZ ^m b`Z h[bbg Wih cW\WX jaZ f^a i^_Z bg XYZ g^\X XY^X [Zib`W]d Z_dZa
\^]]bX ��� ]Zf X[W^]dcZa Xb XYZ d[^hY � mjX W] XYZ \^aZ bg W]_j\Z_ a�j^[Za r gb[ Z�^ihcZ r [Zib`W]d
^] Z_dZ \^] ^\Xj^cce i^xZ WXa h^W[ h^[X bg ^ ]Zf \bhe bg XYZ gb[m W__Z] ajmd[^hY k

y] h[b` W]d XYZ 0Zdj c^[WXe >Zii^ b]Z \^]]bX _b ^f^e \bihcZXZce f WXY XYZ Z� WaXZ]\Z bg ^ ai^cc
g[^\XWb] bg ]b]�[Zdjc^[ h^W[a r fYW\Y ^[Z XYZ \b[Z bg XYZ h[bm cZi W] h[b` W]d aWi Wc^[ [ZajcXa gb[ W]_j\Z_
ajmd[^hYa m Z\^jaZ bg XYZ ^m b`Z iZ]XWb]Z_ W]^mWcWXe Xb a^gZce [Zib`Z Z_dZa k |YZ fb[x^[bj]_ W] opu
Xb XYWa h[bm cZi Wa W] h[b` W]d ^ `^[W^]X bg XYZ 0Zdjc^[WXe >Zii^ r XY^X Z]^mcZa b]Z Xb w]_ ^ c^[dZ
W]_j\Z_ ajmd[^hY bg XYZ b[Wd W]^c d[^hY r gb[ fYW\Y XYZ[Z Z� WaX ^] Z�jWh^[XWXWb] f WXY ^cc XYZ h^W[a
m ZW]d [Zdjc^[ r ^]_ XY^X Y^a XYZ ^__WXWb]^c h[bh Z[Xe bg m ZW]d ^mcZ Xb �ib_Zc� XYZ b[Wd W]^c d[^hY r W]
XYZ aZ]aZ XY^X Wg XYZ d[^hY � Wa g^[ g[bi a^XWage W]d XYZ h[bh Z[Xe XYZ] ab Wa XYWa ajmd[^hY k

|YZ gjcc _ZX^Wca ^[Z bjXaW_Z XYZ a\bh Z bg XYWa aj[`Ze � XYZ [Z^_Z[ Wa [ZgZ[[Z_ Xb op u r fYZ[Z XYWa
iZXYb_ Wa jaZ_ gb[ h[b` W]d XY^X ^cc ��
 � w[aX b[_Z[ d[^hY h[bh Z[XWZa ^[Z XZaX^m cZ r ^]_ Xb o�tu r f YZ[Z
XZaX^m WcWXe Wa h[b`Z] gb[ abiZ ^__WXWb]^c \c^aaZa bg h[bh Z[XWZa XY^X gj[XYZ[ dZ]Z[^cW}Z XYZ ��
 � \c^aa k

l a ^ w]^c ]bXZ r fZ iZ]XWb] abiZ W]aX^]\Za W] fYW\Y jaW]d XYZ gj cc `Z[aWb] bg XYZ 0Zdjc^[WXe
>Zii^ \^] m Z ^`bW_Z_ r i^xW]d gb[ ^ m ZXXZ[ _Zh Z]_Z]\e bg XYZ ]jimZ[ bg �jZ[WZa b] � k yX aXWcc
[Zi^W]a Xb m Z aZZ] fYZXYZ[ aj\Y ^ jaZ \^] m Z ^`bW_Z_ W] XYZ dZ]Z[^c \^aZ r b[ Z`Z] gb[ XYZ h[bh Z[Xe
bg ^ d[^hY m ZW]d X[W^]dcZ�g[ZZ k

y] XYZ \^aZ fYZ[Z XYZ h[bh Z[Xe Wa XY^X bg ]bX \b]X^W]W]d ^ w�Z_ mWh^[XWXZ d[^hY ^a ^ ]bX ]Z\Za�
a^[Wce W]_j\Z_ ajmd[^hY r XYWa \^] m Z XZaXZ_ f WXY ^ ]jimZ[ bg �jZ[WZa h bce]bi W^c W] � k |YZ h[bbg
jaZa ^ �^[^]xWZf W\} Xeh Z XYZb[Zi r XY^X aX^XZa W] ZaaZ]\Z XY^X XYZ b]ce d[^hYa a^XWage W]d aj\Y ^
h[bh Z[Xe ^[Z ^cibaX Z_dZ� cZaa k 
] XYZ bXYZ[ Y^]_ r XYZ[Z Z� WaXa ]b XZaX i^xW]d ^ ]jimZ[ bg �jZ[WZa
XY^X Wa h bce]bi W^c W] ��� r gb[ ^]e h[bh Z[Xe _Zw]Z_ ^a ]bX \b]X^W]W]d ^ w�Z_ ]b]�mWh^[XWXZ d[^hY �
XYWa f^a h[b`Z] W] o®u k |YZ[Z Wa ^cab ^] W]`ZaXWd^XWb] W]Xb fY^X h[bh Z[XWZa _Zw]Z_ me ^ gb[m W__Z]
W]_j\Z_ ajmd[^hY Y^`Z ^ XZaX f WXY ^ h bce]bi W^c ]jimZ[ bg �jZ[WZa r W] o/u k
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.jhhbaZ ]bf XY^X ^ h[bh Z[Xe Wa _Zw]Z_ me ]bX \b]X^W] W]d ^ w�Z_ 
	����� ajmd[^hY r ^]_ XY^X
fZ f WaY Xb XZaX b]ce m Wh^[XWXZ d[^hYa gb[ a^XWage W]d WX k |YZ gbccbf W]d Wa ^\YWZ`Z_ jaW]d ^ [^XYZ[
[ZaX[W\XZ_ `^[W^]X bg XYZ 0Zdjc^[WXe >Zii^ r h[b`Z] gb[ XYWa hj[h baZ k
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yX Wa ]bX x]bf] ^X h[ZaZ]X fYZXYZ[ XZaXW]d bg aj\Y h[bhZ[XWZa bg m Wh^[XWXZ d[^hYa \^] m Z i^_Z
hbce]bi W^c W] ��� b[ ]bX k

� ���MNQ� L 	 �
PS�� �SP
��

la g^[ ^a W]hjXa dW`Z] W] XZ[i a bg XYZ ^_� ^\Z]\e i^X[W� bg ^ d[^hY ^[Z \b]\Z[]Z_ r ^cc d[^hYa f WXY
� z59 { Z_dZa ^[Z W]_WaXW]djWaY^mcZ g[bi ]jcc zZ_dZ� cZaa{ d[^hYa k |YWa i ^xZa XZaXW]d bg h[bh Z[XWZa
aj\Y ^a ]bX \b]X^W]W]d ^ \e\cZ X[W` W^c � XYZ ^cdb[WXYi �jaX ]ZZ_a Xb a^ihcZ ^]_ _WaXW]djWaY m ZXfZZ]
XYZ \^aZ XY^X � Y^a ib[Z XY^] � ��9 	 Z_dZa r ^]_ XYZ \^aZ XY^X � Y^a cZaa XY^] �9 � �

�
9 	 Z_dZa k y] XYZ

w[aX \^aZ XYZ ^cdb[WXYi [Z� Z\Xa � r ^]_ W] XYZ aZ\b]_ \^aZ WX ^\\ZhXa � k
;bfZ`Z[ r XYZ[Z Wa aXWcc XYZ W]XZ[ZaXW]d z^]_ ]b]�X[W` W^c{ �jZaXWb] bg fYZXYZ[ b]Z \bjc_ r gb[ ^]

W]hjX d[^hY � f WXY 5 `Z[XW\Za ^]_ � Z_dZa r _ WaXW]dj WaY m ZXfZZ] XYZ \^aZ XY^X � Wa ^\e\cW\ r ^]_ XYZ
\^aZ XY^X ]b [Zib`^c bg jh Xb � z5 � � { Z_dZa g[bi � z[^XYZ[ XY^] � ��9 	{ \^] i^xZ WX ^\e\cW\ k y]
os�u �bc_[ZW\Y ^]_ 0b] Y^`Z _Zw]Z_ ^ _W-Z[Z]X ib_Zc gb[ Z]\b_W]d W]hjX d[^hYa r W] fYW\Y aj\Y ^
XZaXW]d ]bXWb] i^xZa aZ]aZ zW] XYZ ^mb`Z � z5 � � { Wa jaZ_ r ^]_ ]bX �� r m Z\^jaZ bg gj[XYZ[ XZ\Y]W\^c
\bihcW\^XWb]a ^[WaW]d W] d[^hYa f WXY � z5 { Z_dZa{ k

�]_Z[ XYZ ib_Zc _Wa\jaaZ_ YZ[Z r ^ d[^hY Wa ]bX Z]\b_Z_ me WXa ^_� ^\Z]\e i^X[W� r mjX W]aXZ^_
XYZ cWaX bg ]ZWdYm b[a Wa d W`Z] gb[ Z`Z[e `Z[XZ� k yX Wa ^aajiZ_ XY^X XYZ W]hjX Wa W]_ZZ_ ^] Z]\b_W]d bg
^ d[^hY r ab Wg � Wa W] XYZ cWaX bg ]ZWdYmb[a bg � XYZ] � Wa ^cab W] XYZ cWaX bg ]ZWdYm b[a bg � k bXZ XY^X
XYZ W]hjX Wa ]bX ^ aZ�jZ]\Z bg m WXa r mjX ^ aZ�jZ]\Z bg W]XZdZ[a r abi Z bg fYW\Y aZ[`Z ^a �hbW]XZ[a � Xb
XYZ _ W-Z[Z]X cWaXa k |Yja ^ �jZ[e W] XY Wa ib_Zc \b]aWaXa bg ZWXYZ[ w]_W]d bjX XYZ ]jimZ[ bg ]ZWdYm b[a
bg ^ `Z[XZ� �	 r b[ w]_W]d XYZ W_Z]XWXe bg XYZ � �XY ]ZWdYm b[ bg �	 ^\\b[_W]d Xb WXa ^_� ^\Z]\e cWaX k

y] XYZ \^aZ fYZ[Z W]hjXa ^[Z cWi WXZ_ Xb d[^hYa f WXY ^ w�Z_ i ^� Wiji _Zd[ZZ � r ^]_ XYZ ^ccbf^mcZ
ib_Ww\^XWb]a bg XYZ d[^hYa ijaX ^cab a^XWage XY Wa [ZaX[W\XWb] r b]Z i^e ^aajiZ XY^X ^cc XYZ ^_� ^\Z]\e
cWaXa ^[Z bg XYWa w�Z_ aW}Z r f WXY XYZ h baaWm WcWXe bg abiZ iZimZ[a W] XYZ cWaXa m ZW]d �]jcc � gb[ `Z[XW\Za
f WXY _Zd[ZZ cZaa XY^] � k �b[ XYWa [Z^ab] fZ i^e ^cab ^aajiZ XY^X ^cc �jZ[WZa ^[Z bg XYZ aZ\b]_

®q



Xeh Z _Za\[Wm Z_ ^m b`Z k y] XYWa ib_Zc XYZ _W-Z[Z]\Z m ZXfZZ] d[^hYa W] [Zc^XWb] Xb 5 � � Wa cW]Z^[ce
h[bh b[XWb]^c Xb XYZ Y^ii W]d _WaX^]\Z m ZXfZZ] W]hjXa r ab fZ \^] �jaX jaZ XYZ c^XXZ[ k

V YZ] XYZ i^� Wiji _Zd[ZZ Wa ]bX m bj]_Z_ r XYZ ]bXWb] bg XYZ _WaX^]\Z Wa ib[Z \bihcZ� m Z\^jaZ
XYZ aW}Za bg XYZ ^_� ^\Z]\e cWaXa \^] `^[ek |YZ _WaX^]\Z m ZXfZZ] W]hjXa Wa ^\Xj^cce ^ gj]\XWb] bg XYZ
Z_WX _WaX^]\Za m ZXfZZ] XYZ \b[[Zahb]_W]d ^_� ^\Z]\e cWaXa � XYZ[Z ^[Z W] ^__WXWb] ib_Zca W] fYW\Y WX
Wa ^cab ^ccbfZ_ Xb ^__ ^]_ [Zib`Z `Z[XW\Za g[bi XYZ d[^hY zW] [Zib`W]d ^ `Z[XZ� WX Wa ]^Xj[^c Xb
X^xZ W]Xb ^\\bj]X ^cab XYZ [Zib`^c bg WXa W]\W_Z]X Z_dZa{ r mjX fZ aY^cc ]bX _Wa\jaa XYZaZ ib_Zca W]
_ZX^Wc YZ[Z k

y] ^ fb[x me �bc_[ZW\Y ^]_ 0b] os�u aZ`Z[^c h[bh Z[XWZa zabiZ bg fYW\Y r aj\Y ^a \b]]Z\XW` WXe ^]_
^\e\cW\WXer ^[Z X[W` W^c Xb XZaX W] XYZ _Z]aZ d[^hY ib_Zc mjX ^[Z ]bX X[W` W^c W] XYWa b]Z{ ^[Z h[b`Z] Xb
m Z XZaX^m cZ k 
] XYZ bXYZ[ Y^]_ r abi Z bXYZ[ h[bh Z[XWZa XY^X ^[Z Z^aWce XZaX^m cZ W] XYZ _Z]aZ \b]XZ� X
^[Z ]bX XZaX^m cZ W] XYZ ah^[aZ b]Z k |YZ gbccbf W]d Wa ^ h^[XW^c ajii^[e bg XYZW[ [Zaj cXa k
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yX Xj[]a bjX XY^X W] XYZ \^aZ bg _W[Z\XZ_ d[^hYa r ^cab XYZ h[bh Z[Xe bg m ZW]d ^\e\cW\ [Z�jW[Za i^]e
�jZ[WZa Xb XZaX gb[ W] XYZ ah^[aZ ib_Zc o®tu k

y] XYZ ah^[aZ \b]XZ�X ^ XZaXW]d ^cdb[WXYi Xeh W\^cce \b]aWaXa bg h Z[gb[i W]d ^ m[Z^_XY w[aX aZ^[\Y
g[bi [^]_bi ce \YbaZ] `Z[XW\Za r ^]_ XYZ] ^\\ZhXW]d b[ [Z� Z\XW]d XYZ W]hjX m^aZ_ b] XYZ [ZajcXW]d
ajmd[^hYa k �b[ Z�^ihcZ r XZaXW]d gb[ \b]]Z\XZ_]Zaa \^] m Z _b]Z jaW]d XYZ gb ccbf W]d aWihcZ cZii^
zb]Z \^] aYbf XY^X XY Wa cZii^ Wa ^cab X[^]ac^X^m cZ Xb XYZ ib_Zc fYZ[Z XYZ W]hjX d[^hY ^]_ WXa
ib_Ww\^XWb]a ^[Z ajm � Z\X Xb ^ mbj]_ b] XYZW[ i ^� Wiji _Zd[ZZ{ k
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 � yX Wa Z^ae Xb aZZ XY^X ^ d[^hY � ^a ^m b`Z \b]X^W]a ib[Z XY^] �5 \b]]Z\XZ_ \bihb]Z]Xa k
�^\Y bg XYZi \b]X^W]a ^X cZ^aX b]Z `Z[XZ� r ^]_ b] XYZ bXYZ[ Y^]_ WX Wa \cZ^[ XY^X cZaa XY^] Y^cg bg
XYZi \^] m Z bg aW}Z ib[Z XY^] ���� k

®�



|YZ XZaX ]bf \b]aWaXa bg h W\x W]d � z��� { [^]_bi `Z[XW\Za r ^]_ h Z[gb[i W]d ^ m[Z^_XY w[aX aZ^[\Y
g[bi Z^\Y Xb XYZi Xb \YZ\x fYZXYZ[ WX Wa h^[X bg ^ \b]]Z\XZ_ \bihb]Z]X f WXY cZaa XY^] ���� `Z[XW\Za
zXYWa [Z�jW[Za � z��� { �jZ[WZa h Z[ `Z[XZ� { k yg b]Z bg XYZ \YbaZ] `Z[XW\Za Wa W] aj\Y ^ \bihb]Z]X XYZ]
XYZ ^cdb[WXYi [Z� Z\Xa r ^]_ bXYZ[f WaZ WX ^\\ZhXa k

|YZ ^m b`Z XZaX X^xZa � z��9 { �jZ[WZa r ^]_ fb[xa gb[ m bXY XYZ m bj]_Z_ _Zd[ZZ ib_Zc ^]_ XYZ
j]mbj]_Z_ _Zd[ZZ b]Z k bXZ YbfZ`Z[ XY^X os� u \b]X^W]a ^] Wih[b`Z_ ^]^ceaWa r XY^X W] h^[XW\jc^[
[Z�jW[Za b] ce � z��� { �jZ[WZa gb[ XYZ j]mbj]_Z_ _Zd[ZZ ib_Zc r ^]_ acWdYXce ib[Z XY^] XY^X gb[ XYZ
m bj]_Z_ _Zd[ZZ b]Z k

� ���MNQ� 
L��M� 	LS  LQLMLQNUNM�

� ZZh W]d cWaXa W] ^ ab[XZ_ b[_Z[ Wa ^ \biib] h[^\XW\Z r ^]_ gb[ fZcc x]bf] [Z^ab]a k |YWa ]^Xj[^cce
cZ^_a Xb XYZ �jZaXWb] bg Ybf i^]e �jZ[WZa WX X^xZa Xb Z]aj[Z XY^X ^ aZ�jZ]\Z bg 5 W]XZdZ[a Wa ibaXce
ab[XZ_ r XY^X Wa r Xb _WaXW]djWaY mZXfZZ] XYZ \^aZ XY^X WX Wa ib]bXb]Z ]b]_Z\[Z^aW]d r ^]_ XYZ \^aZ
XY^X ]b ajmaZ�jZ]\Z bg z® � �{5 W]XZdZ[a g[bi WX Wa ib]bXb]Z ]b]_Z\[Z^aW]d k

|YWa Wa Z�jW`^cZ]X Xb XYZ �jZaXWb] bg ��XZaXW]d ^ aZ�jZ]\Z bg 5 W]XZdZ[a gb[ XYWa h[bh Z[Xer fYZ[Z
XYZ _WaX^]\Z Wa d W`Z] me XYZ g[^\XWb] bg W]XZdZ[a XY^X ]ZZ_ Xb m Z ^cXZ[Z_ W] b[_Z[ Xb i^xZ XYZ aZ�jZ]\Z
ib]bXb]Z k � [d �j] r � ^]]^] r �ji^[ r 0jmW]gZc_ ^]_ � Waf^]^XY^] Y^`Z aYbf] W] o�su XY^X gb[ ^ w�Z_
� WX Wa Z]bjdY Xb i^xZ � zcbd 5 { �jZ[WZa k l cXYbjdY XYWa Wa _Zh Z]_Z]X b] 5 r WX Wa aXWcc ^ ij\Y m ZXXZ[
^cXZ[]^XW`Z XY^] XY^X bg [Z^_W]d XYZ fYbcZ W]hjX k
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 ������ � �b[ ^]e ib]bXb]Z W]\[Z^aW]d aZ�jZ]\Z bg aW}Z 5 r b]Z \^] \YZ\x jaW]d � zcbd 5 {
�jZ[WZa fYZXYZ[ ^ dW`Z] ]jimZ[ ^hh Z^[a W] XY Wa aZ�jZ]\Z r me XYZ fZcc x]bf] mW]^[e aZ^[\Y iZXYb_ k

VZ ]bf cbbx ^X bj[ W]hjX r _Z]bXZ WX me � ��9 � � � �� k VZ \^] a^gZce ^aajiZ XY^X ^cc `^cjZa ^[Z
_WaXW]\X r ^a bXYZ[f WaZ fZ \^] \b]aW_Z[ XYZ aZ�jZ]\Z � #�� #9 � � � � #� _Zw]Z_ me � #	 7 5�	 � � W]aXZ^_ k VZ
\^cc �	 *�' ' � ��

�	 �� Wg XYZ m W]^[e aZ^[\Y h[b \Z_j[Z ^m b`Z r fYZ] ^hhcWZ_ Xb �	 b`Z[ � ��9 � � � �� r
W]_ZZ_ w]_a XYZ h baWXWb] � k

yX X^xZa � zcbd 5 { �jZ[WZa Xb \YZ\x XY^X ^ dW`Z] �	 Wa fZcc h baWXWb]Z_ k 
j[ ^cdb[WXYi i^xZa � z��� {
WXZ[^XWb]a bg XYWa h[b \Z_j[Z gb[ [^]_bi � �a \YbaZ] j]Wgb[i ce ^]_ W]_Zh Z]_Z]Xcer Xb _WaXW]djWaY
m ZXfZZ] XYZ \^aZ XY^X ^cc `^cjZa ^[Z fZcc h baWXWb]Z_ r ^]_ XYZ \^aZ XY^X ^X cZ^aX �5 bg XYZ `^cjZa ^[Z

®�



]bX fZcc h baWXWb]Z_ k y] XYZ w[aX \^aZ XYZ ^cdb[WXYi ^\\ZhXa XYZ W]hjX r ^]_ W] XYZ \^aZ fYZ[Z ^]e
`^cjZa XY^X ^[Z ]bX fZcc h baWXWb]Z_ fZ[Z gbj]_ XYZ ^cdb[WXYi [Z� Z\Xa k

yg XYZ W]hjX Wa W] g^\X ib]bXb]Z r XYZ] \cZ^[ce ^cc bg WXa `^cjZa ^[Z fZcc h baWXWb]Z_ r ^]_ ab XYZ
^cdb[WXYi ^\\ZhXa k 
] XYZ bXYZ[ Y^]_ r Wg XYZ ^cdb[WXYi ^\\ZhXa zf WXY YWdY Z]bjdY h[bm^mWcWXe { r
XYZ] WX iZ^]a XY^X ib[Z XY^] z® � �{5 bg XYZ `^cjZa ^[Z fZcc h baWXWb]Z_ k |b Z]_ XYZ h[bbg r fZ
aYbf XY^X XYZ ajmaZ�jZ]\Z bg ^cc fZcc h baWXWb]Z_ `^cjZa Wa ib]bXb]Z � aj\Y ^ ajmaZ�jZ]\Z \^] Z^aWce
m Z \bihcZXZ_ Xb ^ ib]bXb]Z ]b]_Z\[Z^aW]d aZ�jZ]\Z bg aW}Z 5 me hjXXW]d ]Zf `^cjZa W] XYZ h c^\Za
fYZ[Z XYZ b[Wd W]^c `^cjZa ^[Z ]bX fZcc h baWXWb]Z_ k

l aaji W]d XY^X � 	 � r ^]_ XY^X �	 ^]_ �� ^[Z m bXY fZcc h baWXWb]Z_ r fZ ]bf aYbf XY^X �	 � �� k
�b[ XYWa WX Wa ajv \WZ]X Xb w]_ ^] W]_Z� � a^XWage W]d � � � � � aj\Y XY^X �� f^a `WaWXZ_ me XYZ m W]^[e
aZ^[\YZa gb[ m bXY `^cjZa r m Z\^jaZ XYWa fbjc_ Wihce XY^X �	 � �� ^]_ �� � �� k |b w]_ WX r fZ �jaX
\YbbaZ � Xb m Z XYZ c^aX cb \^XWb] XY^X f^a �jZ[WZ_ W] m bXY mW]^[e aZ^[\YZa r XYZ b]Z gb[ �	 ^]_ XYZ
b]Z gb[ �� k �biib] cb \^XWb]a W] XYZ Xfb aZ^[\YZa Z� WaX m Z\^jaZ W] h^[XW\jc^[ XYZ cb \^XWb] ��9 � Wa
\biib] Xb ^cc m W]^[e aZ^[\YZa k


]Z aYbjc_ ]bXZ YZ[Z XY^X XYZ ^m b`Z ^cdb[WXYi b]ce cb bxa ^_^hXW`Z k y] g^\X r XYZ ^cdb[WXYi \^]
ajhhce ^cc XYZ �jZ[e cb \^XWb]a W] ^_`^]\Z � Xb \YZ\x XY^X ^ `^cjZ Wa fZcc h baWXWb]Z_ r WX Wa Z]bjdY Xb
j]\b]_WXWb]^cce �jZ[e XYZ m W]^[e aZ^[\Y aZ�jZ]\Z XY^X fbjc_ ^[WaZ Wg WX fZ[Z fZcc h baWXWb]Z_ r aW]\Z
W] b[_Z[ Xb x]bf XY^X ^ `^cjZ Wa ]bX fZcc h baWXWb]Z_ WX Wa Z]bjdY Xb x]bf XY^X XYZ ^\Xj^c m W]^[e
aZ^[\Y aZ�jZ]\Z _W`Z[dZa ^X abiZ hbW]X g[bi XYZ �jZ[WZ_ �Z�h Z\XZ_� aZ�jZ]\Z k

l a WX Xj[]a bjX r XYZ ^m b`Z h[bh Z[Xe \^]]bX m Z XZaXZ_ jaW]d ^ \b]aX^]X ]jimZ[ bg �jZ[WZa k l]
� zcbd 5 { cbfZ[ m bj]_ zgb[ abiZ \b]aX^]X �{ Wa d W`Z] W] o�su gb[ ]b]�^_^hXW`Z ^cdb[WXYi a XY^X ^[Z
[ZaX[W\XZ_ Xb i^xW]d _Z\WaWb]a m^aZ_ b] \bih^[Wab]a k y] o�/ u WX Wa h[b`Z] XY^X gb[ XYWa h^[XW\jc^[
h[bh Z[Xe m ZXXZ[ dZ]Z[^c ^cdb[WXYi a _b ]bX Z� WaX r me aYbf W]d w[aX XY^X gb[ ^ \Z[X^W] \c^aa bg h[bh Z[XWZa r
XY^X W]\cj_Za ib]bXb]W\WXer XYZ[Z ^[Z \bih^[Wab]�m^aZ_ ^cdb[WXYi a XY^X ^[Z bhXWi ^c k

yX Wa ^cab bg W]XZ[ZaX Xb W]`ZaXWd^XZ XZaXW]d gb[ ]^Xj[^c ]bXWb]a bg ib]bXb]W\WXe XY^X _ W-Z[ g[bi
XYZ aWihcZ ]bXWb] bg ^ aZ�jZ]\Z m ZW]d ]b]_Z\[Z^aW]d k |YZ ]Z�X aXZh Wa Xb \b]aW_Z[ gj]\XWb]a fYbaZ
_bi^W] Wa ]bX Z]_bfZ_ f WXY ^ cW]Z^[ b[_Z[ ^a �® 8 � � � 8 5 � Wa r mjX f WXY bXYZ[ XehZa bg h^[XW^c b[_Z[a
W]aXZ^_ k |YZ w[aX fb[x W] XYWa _ W[Z\XWb] Wa me �bc_[ZW\Y r �bc_f^aaZ[ r >ZYi^] r 0b] ^]_ .^ib[b_�
]WXaxe os/u r XY^X Y^`Z h[b`Z] XYZ gb ccbf W]d [Zaj cX ^mbjX XYZ ib]bXb]W\WXe bg gj]\XWb]a g[bi �= 8 ®��
zf WXY XYZ jaj^c h[b_j\X b[_Z[ b`Z[ XYZ YehZ[\jm Z{ Xb �= 8 ®� k
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|YZ XZaXW]d ^cdb[WXYi gb[ XYWa \b]aWaXa bg \YbbaW]d ^ [^]_bi h^W[ bg h bW]Xa W] �= 8 ®�� XY^X _W-Z[
W] Z�^\Xce b]Z \bb[_W]^XZ r \bih^[W]d XYZ `^cjZa bg XYZ W]hjX gj]\XWb] b`Z[ XYZaZ r ^]_ [Zh Z^XW]d XYWa
h[b \Z_j[Z � z���� { XWi Za k �b[ XYZ \b[[Z\X]Zaa h[bbg XYZ [Z^_Z[ Wa [ZgZ[[Z_ Xb os/ u k

l dZ]Z[^cW}^XWb] bg XYZ ^m b`Z [ZajcX Xb ��_Wi Z]aWb]^c i ^X[W\Za bg ^]e aW}Z z^]_ ]bX b] ce �= 8 ®�� {
Wa d W`Z] W] o��u zabiZ dZ]Z[^cW}^XWb]a W] XYWa _W[Z\XWb] fZ[Z ^c[Z^_e h[b`Z] W] os/ u{ k

������ � �� ��22� � � � �	�
�	 � !�% �® 8 � � � 8 5 �� � �® 8 � � � 8� � ��	 �� � +���� � �! % �	��	
�
,
��
	� � z���� cbd 5 cbd � { 1��!
�� )

� Z^cW]d f WXY ��_WiZ]aWb]^c i ^X[W\Za f WXY W]XZdZ[ `^cjZa z]bX [ZaX[W\XZ_ Xb abiZ �® 8 � � � 8� �{ Wa
^cab \b`Z[Z_ me o��u � ^ aWihcZ ^]^ceaWa bg XYZ ^cdb[WXYi XY^X Wa d W`Z] XYZ[Z WihcWZa XY^X XYZ �� �

XZ[i W] XYZ Z�h[ZaaWb] gb[ XYZ ]jimZ[ bg �jZ[WZa \^] m Z [Zh c^\Z_ me XYZ ^\Xj^c aW}Z bg XYZ Wi ^dZ
bg XYZ W]hjX gj]\XWb] r fYW\Y Wa m bj]_Z_ me 5 � k |YWa dW`Za ^] � z����9 cbd 9 5 { jhh Z[ m bj]_ b] XYZ
[Z�jW[Z_ ]jimZ[ bg �jZ[WZa W] XYWa \^aZ k l a gb[ m W]^[e gj]\XWb]a b`Z[ �® 8 � � � 8 5 �� fYZ[Z � Wa w�Z_ r
W] o��u WX Wa aYbf] XY^X W] XYWa \^aZ XYZ ]jimZ[ bg �jZ[WZa _b Za ]bX ]ZZ_ Xb _Zh Z]_ b] 5 ^X ^cc k


 XYZ[ h^[XW^cce b[_Z[Z_ aZXa \^] ^cab aZ[`Z ^a _bi^W]a gb[ gj]\XWb]a Xb m Z XZaXZ_ gb[ ib]bXb]W\WXek
�b[ Z�^ihcZ r [bbXZ_ X[ZZa k ~b]bXb]W\WXe XZaXW]d W] XYZ dZ]Z[^c \b]XZ� X Wa X[Z^XZ_ W] o�� u k |YZ[Z
^[Z h baWXW`Z [ZajcXa gb[ abiZ h^[XW^cce b[_Z[Z_ aZXa r aj\Y ^a XYZ h baaWm WcWXe bg XZaXW]d ^ mW]^[e
gj]\XWb] b`Z[ ^ [bbXZ_ X[ZZ gb[ ib]bXb]W\WXe f WXY ^ ]jimZ[ bg �jZ[WZa XY^X _Zh Z]_a b]ce b] XYZ
^hh[b� Wi ^XWb] h^[^iZXZ[ � k 
] XYZ bXYZ[ Y^]_ r o��u ^cab \b]X^W]a abiZ ]b]�X[W` W^c cbfZ[ m bj]_a r
W]\cj_W]d b]Z gb[ XYZ \^aZ bg ^ gj]\XWb] g[bi �= 8 ®�� Xb �= 8 ®� � W] XY^X \^aZ XYZ ]jimZ[ bg �jZ[WZa
Y^a Xb _Zh Z]_ b] � k  ^[[bf W]d XYZ d^h m ZXfZZ] XYZ jhh Z[ ^]_ cbfZ[ mbj]_a b] XYZ ]jimZ[ bg
�jZ[WZa W] XY Wa aZXXW]d aXWcc [Zi^W]a ^] bh Z] z^]_ W]XZ[ZaXW]d { �jZaXWb] k

� � SLO NQ� QLQ�M��MP� N�NM� S��T �M�

|YZ iZXYb_a h[ZaZ]XZ_ XYja g^[ _Z^c f WXY h[b` W]d jhh Z[ mbj]_a gb[ h[bhZ[Xe XZaXW]d r XY[bjdY
iZ^]a bg h[ZaZ]XW]d Zv \WZ]X XZaXW]d ^cdb[WXYi a k la f WXY bXYZ[ ^[Z^a bg \bihjXZ[ a\WZ]\Z r cbfZ[
m bj]_a h c^e ^] ZaaZ]XW^c [b cZ W] XYZ wZc_ bg h[bhZ[Xe XZaXW]d ^a fZcc r ^]_ XYZ w[aX Z�^ihcZ bg ^
h[bh Z[Xe XY^X Wa Y^[_ Xb XZaX zb]Z XY^X m Zcb]da Xb n W] XYZ X[^_WXWb]^c \bihcZ� WXe g[^iZfb[x { f^a
dW`Z] W] osqu k

|YWa aZ\XWb] h[ZaZ]Xa fY^X Wa \j[[Z]Xce XYZ ibaX Zv \WZ]X Xbbc gb[ h[b`W]d cbfZ[ m bj]_a gb[
h[bh Z[Xe XZaXW]d r �^b �a iZXYb_ otqu k |YZ m^aW\ iZXYb_ Wa XYZ gb ccbf W]d k y]aXZ^_ bg X[e W]d Xb
w]_ ^ fb[aX \^aZ W]hjX gb[ Z`Z[e h baaWm cZ z[^]_bi W}Z_ { ��XZaXW]d ^cdb[WXYi r fZ w]_ ^ h[bm^mWcWXe

� ®



_WaX[WmjXWb] b`Z[ XYZ W]hjXa r aj\Y XY^X Z`Z[e ���!% 
	
�
� ^cdb[WXYi f Wcc g^Wc f WXY h[bm^mWcWXe
d[Z^XZ[ XY^] �: b] ^] W]hjX X^xZ] ^\\b[_ W]d Xb XYWa _WaX[WmjXWb] k �[bi XYWa WX gb ccbf a XY^X Z`Z[e
[^]_bi W}Z_ ^cdb[WXYi f Wcc ^cab g^Wc f WXY ^X cZ^aX XYZ a^i Z h[bm^m WcWXe b`Z[ XYWa W]hjX _WaX[WmjXWb] r
^]_ ab gb[ Z`Z[e w�Z_ [^]_bi W}Z_ ^cdb[WXYi XYZ[Z f Wcc m Z ^X cZ^aX b]Z z�]b]�[^]_bi W}Z_� { W]hjX
XY^X _Zib]aX[^XZa ^X cZ^aX XYZ a^iZ ^`Z[^dZ g^Wcj[Z [^XZ k

y] bj[ \b]XZ� X fZ jaj^cce _Z^c f WXY Xfb _WaX[WmjXWb]a r b]Z b] W]hjXa a^XWage W]d XYZ h[bh Z[Xe
^]_ b]Z b] W]hjXa XY^X ^[Z ��g^[ zgb[ abiZ \b]aX^]X �{ g[bi a^XWage W]d WX r aj\Y XY^X W] abi Z aZ]aZ
WX Wa Y^[_ gb[ ^ z_ZXZ[i W]WaXW\{ ^cdb[WXYi i^xW]d gZf �jZ[WZa Xb _WaXW]djWaY m ZXfZZ] XYZi k �b[
aWihcWge W]d XYZ h[ZaZ]X^XWb] fZ f Wcc b]ce \b]aW_Z[ m W]^[e W]hjXa W] XYZ gb ccbf W]d k VZ w[aX ]ZZ_
abiZ _Zw]WXWb]a k
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yX Wa ^ fZcc x]bf] g^\X XY^X Wg ^ _ZXZ[i W]WaXW\ ^cdb[WXYi Wa dW`Z] ^] W]hjX \YbaZ] ^\\b[_W]d Xb
ZWXYZ[ ^ _WaX[WmjXWb] � � b[ ^ _WaX[WmjXWb] � 9 r XYZ] WXa ^\\ZhX^]\Z h[bm^m WcWXWZa gb[ XYZ Xfb \^aZa
_b ]bX _W-Z[ me ib[Z XY^] � z� � 8� 9 { k |YZ ibaX \biib] ^hh cW\^XWb] W] bj[ \^aZ Wa XYZ gb ccbf W]d
gbcxcb[Z cZii^ k
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 � VZ \b]aX[j\X ^ _WaX[WmjXWb] � b`Z[ W]hjXa me _Z\W_W]d f WXY h[bm^mWcWXe �9 Xb \YbbaZ ^] W]hjX
^\\b[_W]d Xb � r ^]_ f WXY h[bm^m WcWXe �9 Xb \YbbaZ ^] W]hjX ^\\b[_W]d Xb �� k VZ ]bf \b]aW_Z[
_ZXZ[i W]WaXW\ ^cdb[WXYi a � Z`Z[e _ZXZ[i W] WaXW\ ]b]�^_^hXW`Z XZaXW]d ^cdb[WXYi f WXY 6 �jZ[WZa \b]aWaXa

��



bg �jZ[eW]d XYZ W]hjX � b`Z[ ^ w�Z_ aZX � bg aW}Z 6 r ^]_ XYZ] i^xW]d ^] ^\\ZhX^]\Z b[ ^ [Z� Z\XWb]
_Z\WaWb] m^aZ_ b] � &� k

>ZX � mZ XYZ ^\\ZhX^]\Z h[bm^mWcWXe bg bj[ ^cdb[WXYi fYZ] dW`Z] ^ [^]_bi W]hjX \YbaZ]
^\\b[_W]d Xb � r ^]_ cZX �� m Z WXa ^\\ZhX^]\Z h[bm^mWcWXe gb[ ^] W]hjX \YbaZ] ^\\b[_W]d Xb �� k
|YZ h[bm^mWcWXe bg i^xW]d ^] Z[[b[ Wa \cZ^[ce �9 z® � � { � �9 �� r ^]_ me XYZ ^aajihXWb]a b] XYZ
_WaX[WmjXWb]a ^]_ XYZ _Wa\jaaWb] ^m b`Z fZ x]bf XY^X &� � �� & 	 �: k njXXW]d XYZaZ XbdZXYZ[ aYbf a
XY^X XYZ Z[[b[ h[bm^mWcWXe gb[ Z`Z[e aj\Y ^cdb[WXYi Wa ib[Z XY^] �: k yX XYja gb ccbf a g[bi �^b �a
h[W]\Wh^c XY^X XYZ[Z Wa ]b zh[bm^m WcWaXW\{ ]b]�^_^hXW`Z ��XZaXW]d ^cdb[WXYi gb[ XYZ h[bh Z[Xe � XY^X
i^xZa ^X ibaX 6 �jZ[WZa ^]_ fYbaZ Z[[b[ h[bm^mWcWXe Wa ^X ibaX �: k

y] dZ]Z[^c r fZ fbjc_ cWxZ Xb h c^\Z cbfZ[ mbj]_a b] ^cc XZaXW]d ^cdb[WXYi a r W]\cj_W]d ^_^hXW`Z
b]Za r ab fZ ]bf Xj[] bj[ ^XXZ]XWb] Xb XYbaZ k y] \^aZa fYZ[Z m W]^[e W]hjXa ^[Z W]`bc`Z_ r ^ cbfZ[
m bj]_ bg 6 �jZ[WZa b] ]b]�^_^hXW`Z ^cdb[WXYi a Wih cWZa ^ cbfZ[ mbj]_ bg cbd 6 �jZ[WZa b] ^_^hXW`Z
b]Za zaZZ XYZ Z]_ bg .Z\XWb] � gb[ ib[Z W]gb[i^XWb] b] XYWa{ r fYW\Y ajv \Za Wg WX Wa b]ce [Z�jW[Z_ Xb
h[b`Z XY^X ^ \b]aX^]X ]jimZ[ bg �jZ[WZa Wa W]ajv \WZ]X gb[ XZaXW]d ^ h^[XW\jc^[ h[bh Z[Xek

y] abiZ \^aZa XYZ d^h m ZXfZZ] ^_^hXW`Z ^]_ ]b]�^_^hXW`Z XZaXW]d Wa W]_ZZ_ Z�hb]Z]XW^c r mjX
abiZXWiZa XYZ d^h m ZXfZZ] ^_^hXW`Z ^]_ ]b]�^_^hXW`Z h[bh Z[XWZa \^] mZ ]^[[bfZ_ gj[XYZ[ k y]
abiZ \^aZa XYWa Wa ^\\bihcWaYZ_ jaW]d abiZ gZ^Xj[Z bg XYZ h^[XW\jc^[ Y^[_ Xb XZaX h[bh Z[Xer aj\Y
^a >Zii^ p k® XY^X i^xZa XYWa d^h ]b ib[Z XY^] �j^_[^XW\ gb[ h[bh Z[XWZa gb[ijc^XZ_ W] XYZ _Z]aZ
d[^hY ib_Zc k y] bXYZ[ \^aZa WX \^] m Z h[b`Z] XY^X XYZ W]hjX _WaX[WmjXWb]a a^XWage \Z[X^W] ^__WXWb]^c
\b]_WXWb]a r Z]aj[W]d aX[b]dZ[ cbfZ[ m bj]_a gb[ ^_^hXW`Z ^cdb[WXYi a � ib[Z ^m bjX XYWa m Zcbf k |YZ[Z
^[Z ^cab i^]e h[bh Z[XWZa gb[ fYW\Y XYZ X[jZ d^h m ZXfZZ] ^_^hXW`Z ^]_ ]b]�^_^hXW`Z XZaXW]d Wa ]bX
eZX x]bf] k

l a XYZ i^W] Z�^ihcZ YZ[Z gb[ jaW]d �^b �a iZXYb_ r fZ \b]aW_Z[ XYZ gb ccbf W]d h[bm cZi � � W`Z]
^a W]hjX XYZ ^_� ^\Z]\e i^X[W\Za bg Xfb d[^hYa f WXY 5 `Z[XW\Za r XZaX gb[ XYZ h[bh Z[Xe bg XYZaZ Xfb
d[^hYa m ZW]d Wabib[hYW\ k

|YWa h[bhZ[Xe f^a aYbf] W] opu Xb m Z ]b]�XZaX^m cZ r ^]_ XYWa f^a XYZ] jaZ_ Xb aYbf XY^X XYZ[Z
Z� WaX ]b]�XZaX^m cZ �
� � Xeh Z w[aX b[_Z[ d[^hY h[bh Z[XWZa k |YZ b[Wd W]^c Z�hbaWXWb] bg XYZ h[bbg W] opu
jaZa \bj]XW]d W]aXZ^_ bg �^b �a iZXYb_ � YZ[Z fZ dW`Z ^ h[bbg jaW]d �^b �a iZXYb_ XY^X \^] aZ[`Z ^a
^] Z�^ihcZ gb[ h[b` W]d cbfZ[ mbj]_a k
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 � VZ aYbf XY^X gb[ Z`Z[e 6 XYZ[Z Z� WaXa 5 r aj\Y XY^X 6 Z_dZ �jZ[WZa ^[Z W]ajv \WZ]X gb[
_WaXW]djWaYW]d m ZXfZZ] XYZ \^aZ XY^X XYZ Xfb d[^hYa f WXY 5 `Z[XW\Za ^[Z Wabib[hYW\ r ^]_ XYZ \^aZ
XY^X ^cc `Z[XZ� h Z[ijX^XWb]a bg XYZ w[aX d[^hY _W-Z[ g[bi XYZ aZ\b]_ d[^hY W] ib[Z XY^] �
 �

�
9 	 h c^\Za

z[ZiZimZ[ XY^X XYZ XbX^c aW}Z bg XYZ W]hjX Wa � ��9 	{ k
�b[ XYWa fZ \b]aX[j\X Xfb _WaX[WmjXWb]a b`Z[ W]hjXa k |YZ _WaX[WmjXWb] � Wa \b]aX[j\XZ_ me

cZXXW]d XYZ W]hjX \b]aWaX bg ^ [^]_bi d[^hY � r f WXY Z^\Y Z_dZ m ZW]d W]_Zh Z]_Z]Xce \YbaZ] f WXY
h[bm^mWcWXe �9 r ^]_ ^ aZ\b]_ d[^hY XY^X Wa ^ j]Wgb[i ce [^]_bi hZ[ijX^XWb] bg � k |YZ _WaX[WmjXWb]
�� Wa \b]aX[j\XZ_ me cZXXW]d XYZ W]hjX \b]aWaX bg ^ [^]_bi d[^hY � ^a m Zgb[Z r ^]_ ^]bXYZ[ r
W]_ZhZ]_Z]Xce \YbaZ] r [^]_bi d[^hY � # k

yX Wa \cZ^[ XY^X ^] W]hjX \YbaZ] ^\\b[_W]d Xb � a^XWawZa XYZ h[bh Z[Xe f WXY h[bm^mWcWXe ®k 
]
XYZ bXYZ[ Y^]_ r me ^ aX^]_^[_ c^[dZ _Z` W^XWb] ^[djiZ]X r W] ^] W]hjX \YbaZ] ^\\b[_W]d Xb �� ^]e
w�Z_ `Z[XZ� h Z[ijX^XWb] bg � f Wcc f WXY h[bm^mWcWXe ^X cZ^aX ® � ���

� ��� _W-Z[ W] ib[Z XY^] �
 �
�
9 	

hc^\Za g[bi � # k |Yja r f WXY h[bm^mWcWXe ® � � z®{ r ^cc `Z[XZ� hZ[ijX^XWb]a bg � f Wcc Y^`Z ^X cZ^aX XYWa
_W-Z[Z]\Z g[bi � # k V YWcZ �� _bZa ]bX Z�^\Xce a^XWage XYZ [Z�jW[ZiZ]Xa bg >Zii^ � k® z^a WX [Z�jW[Za
XY^X ^] W]hjX \YbaZ] ^\\b[_W]d Xb �� f Wcc m Z g^[ g[bi a^XWage W]d XYZ h[bh Z[Xe f WXY h[bm^mWcWXe ®{ r
fZ f Wcc [Zh c^\Z WX f WXY � #� r XYZ _WaX[WmjXWb] XY^X [Zaj cXa g[bi \b]_WXWb]W]d �� b] XYZ Z`Z]X XY^X
^cc h Z[ijX^XWb]a bg � W]_ZZ_ _W-Z[ W] ib[Z XY^] �
 �

�
9 	 hc^\Za g[bi � # k

VZ ]bf \b]aW_Z[ ^]e w�Z_ aZX � 7 � � 8 � � � 8� � bg `Z[XZ� h^W[a r abiZ W]aW_Z XYZ w[aX d[^hY r abiZ
W]aW_Z XYZ aZ\b]_ b]Z k �b[ ^] W]hjX \YbaZ] ^\\b[_W]d Xb �� r XYZ `^cjZa bg XYZaZ h^W[a f Wcc m Z 6
j]Wgb[i ce ^]_ W]_Zh Z]_Z]Xce \YbaZ] [^]_bi `^cjZa W] �= 8 ®� k . W]\Z � #� Wa XYZ \b]_WXWb] W]d bg ��
b] ^] Z`Z]X XY^X b \\j[a f WXY h[bm^mWcWXe ® � � z®{ r XYZ `^[W^XWb] _WaX^]\Z m ZXfZZ] XYZ [ZaX[W\XWb] bg
� #� Xb � ^]_ XYZ j]Wgb[i _WaX[WmjXWb] b`Z[ mbbcZ^] gj]\XWb]a g[bi � Wa � z®{ k

VZ ]bf aYbf XY^X XYZ _WaX^]\Z m ZXfZZ] XYZ [ZaX[W\XWb] bg � Xb � ^]_ XYZ j]Wgb[i _WaX[WmjXWb]
b`Z[ � Wa ^cab � z®{ k �b[ XYWa r cZX � � 8 � � � 8 �� m Z ^cc `Z[XW\Za bg XYZ w[aX d[^hY XY^X ^hhZ^[ W] XYZ h^W[a
� � 8 � � � 8� � r ^]_ cZX � � 8 � � � 8 � � m Z ^cc aj\Y `Z[XW\Za bg XYZ aZ\b]_ d[^hY k yX Wa \cZ^[ XY^X � � �6 ^]_
� � �6 k bf cZX � � �® 8 � � � 8 5 � � �® 8 � � � 8 5 � m Z XYZ hZ[ijX^XWb] jaZ_ W] � Xb \YbbaZ XYZ aZ\b]_
d[^hY ^\\b[_W]d Xb XYZ w[aX b]Z k >ZX � _Z]bXZ XYZ Z`Z]X XY^X r gb[ XY Wa h Z[ijX^XWb] r � z� 	 { �7 �� gb[
Z`Z[e ® � � � � ^]_ ® � � � � k yX Wa \cZ^[ XY^X r \b]_WXWb]Z_ b] XYZ \^aZ XY^X � b \\j[a r � � 8 � � � 8� �
f Wcc ^d^W] m Z 6 j]Wgb[i ce ^]_ W]_ZhZ]_Z]Xce \YbaZ] `^cjZa bg �= 8 ®� k �jX aW]\Z gb[ Z`Z[e w�Z_ 6
XYZ Z`Z]X � b \\j[a f WXY h[bm^mWcWXe ® � � z®{ zgb[ c^[dZ Z]bjdY 5 { r XYWa iZ^]a XY^X XYZ [ZaX[W\XWb]
bg XYZ zj]\b]_WXWb]Z_{ _WaX[WmjXWb] � Xb � f Wcc Y^`Z `^[W^XWb] _WaX^]\Z � z®{ g[bi XYZ j]Wgb[i
_WaX[WmjXWb] b`Z[ m bbcZ^] gj]\XWb]a g[bi � k

�p



|b \b]\cj_Z r fZ jaZ >Zii^ � k® gb[ XYZ _WaX[WmjXWb]a � ^]_ � #� r fYZ[Z 5 Wa \YbaZ] Xb m Z c^[dZ
Z]bjdY ab XY^X XYZ [ZaX[W\XWb] bg ^]e bg XYZaZ Xb ^]e aZX bg 6 �jZ[WZa f Wcc Y^`Z `^[W^XWb] _WaX^]\Z
cZaa XY^] �

�
g[bi XYZ \b[[Zah b]_W]d j]Wgb[i _WaX[WmjXWb] k

|YZ h[bbg bg XYZ ]Zd^XW`Z h^[X bg |YZb[Zi t k® W] opu f^a _b]Z me aYbf W]d XY^X XYZ[Z Z� WaXa ^
�
� � w[aX b[_Z[ d[^hY h[bh Z[Xe XY^X Wa W]_WaXW]djWaY^mcZ g[bi ^ d[^hY Wabib[hYWai h[bh Z[Xe aWi Wc^[
Xb XYZ b]Z ^m b`Z k

l a gb[ ^ �j^]XWwZ_ cbfZ[ mbj]_ r WX \^] m Z aYbf] XY^X XYZ _WaX[WmjXWb]a bg � � 8 � � � 8� � W] XYZ Xfb
\^aZa m Z\bi Z \cbaZ Z]bjdY gb[ bj[ hj[h baZa fYZ] 5 7 � z6 9 { k |bdZXYZ[ f WXY >Zii^ p k®r XYWa i Z^]a
XY^X XYZ ^m b`Z h[bhZ[Xe \^]]bX m Z XZaXZ_ f WXY ^ ]jimZ[ bg �jZ[WZa XY^X Wa cZaa XY^] abiZ hbfZ[ bg
� ��9 	 r XYZ W]hjX aW}Z k

�b[ h[b`W]d cbfZ[ mbj]_a b] ]b]�^_^hXW`Z ®�aW_Z_ ^cdb[WXYi a r XYZ h[bm cZi Wa jaj^cce ij\Y
Z^aWZ[ XY^] XYZ \^aZ gb[ ��aW_Z_ ^cdb[WXYi a k yX Wa Z]bjdY W] XYWa \^aZ Xb w]_ ^ _WaX[WmjXWb] b`Z[
W]hjXa XY^X ^[Z ��g^[ g[bi a^XWage W]d XYZ h[bh Z[Xer mjX W] fYW\Y gb[ ^]e w�Z_ � � � bg aW}Z 6 r f WXY
YWdY h[bm^m WcWXe XYZ [ZaX[W\XWb] bg XYZ W]hjX � Xb � Wa Z�XZ]aWm cZ Xb abiZ hbaaWm cZ W]hjX z_W-Z[Z]X
g[bi � { XY^X a^XWawZa XYZ h[bh Z[Xek

l \b]\[ZXZ Z�^ihcZ \^] YZch Z�hc^W] XY Wa � W] XYZ \^aZ bg XZaXW]d ^ d[^hY gb[ m ZW]d X[W^]dcZ g[ZZ r
^ cbfZ[ m bj]_ XY^X Wa ajh Z[�hbce]bi W^c W] ��� zmjX W] XYWa \^aZ Wa bg \bj[aZ W]_ZhZ]_Z]X bg XYZ W]hjX
aW}Z { Wa d W`Z] me w]_W]d ^ d[^hY XY^X Wa g^[ g[bi mZW]d X[W^]dcZ g[ZZ r mjX aXWcc _b Za ]bX \b]X^W] Xbb
i^]e _WaXW]\X X[W^]dcZa r ab XY^X 6 �jZ[WZa f Wcc ]bX \^hXj[Z ^ X[W^]dcZ f WXY YWdY h[bm^m WcWXek .j\Y
d[^hYa \^] mZ \b]aX[j\XZ_ jaW]d XYZ ]jimZ[�XYZb[ZXW\ \b]aX[j\XWb] W] o®pu r ^]_ me n[bhbaWXWb] p kp
XYWa ^\Xj^cce WihcWZa ^ cbfZ[ mbj]_ gb[ ��aW_Z_ XZaXW]d ^a fZcc k |YZ \b]aX[j\XWb] _ZX^Wca ^]_ ^
dZ]Z[^cW}^XWb] XYZ[Zbg Xb bXYZ[ h[bh Z[XWZa _Zw]Z_ W] XZ[i a bg ]bX \b]X^W]W]d ^ w�Z_ z]bX ]Z\Zaa^[Wce
W]_j\Z_{ ajmd[^hY ^[Z gbj]_ W] o®u r ^]_ gj[XYZ[ W]`ZaXWd^XWb] W] XYZ _W[Z\XWb] bg gb[m W__Z] W]_j\Z_
ajmd[^hYa Wa gbj]_ W] o/u k

VZ ]bf Xj[] Xb abiZ \^aZa fYZ[Z XYZ d^h m ZXfZZ] XYZ ^_^hXW`Z ^]_ XYZ ]b]�^_^hXW`Z cbfZ[
m bj]_a \^] m Z ]^[[bfZ_ f WXYbjX [Zce W]d b] ^ aeiiZX[W\ ]^Xj[Z bg XYZ h[bhZ[Xe zaj\Y ^a XYZ \^aZ
f WXY d[^hY h[bh Z[XWZa W] XYZ _Z]aZ ib_Zc{ k |fb Z�^ihcZa bg aj\Y \^aZa ^[Z os� u zW]_ZZ_ r ]b]�
^_^hXW`Z cbfZ[ m bj]_a ^[Z iZ^]W]dcZaa W] XYZ \b]XZ� X bg ah^[aZ d[^hYa{ ^]_ os= u k VZ \b]\cj_Z
me h[b` W]d XYZ gb ccbf W]d cZii^ r fYW\Y i Wi W\a XYZ WihcW\WX ^[djiZ]X jaZ_ W] os= u k l w]^c fb[_
bg \^jXWb] � fYZ] jaW]d XYZ gb ccbf W]d cZii^ ^__WXWb]^c \^[Z Y^a Xb m Z X^xZ] W] \b]aX[j\XW]d XYZ
_WaX[WmjXWb]a � ^]_ �� � gb[ Z�^ihcZ r WX Wa �jWXZ Wihb[X^]X XY^X ^] W]hjX \YbaZ] ^\\b[_W]d Xb ��
f Wcc m Z ��g^[ g[bi a^XWage W]d XYZ h[bh Z[Xe f WXY h[bm^mWcWXe ®r ]bX �jaX ® � � z®{ k
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 � la W] XYZ h[bbg bg >Zii^ � k®r fZ \b]aX[j\X � me _Z\W_ W]d f WXY h[bm^mWcWXe �9 Xb \YbbaZ
^] W]hjX ^\\b[_ W]d Xb � r ^]_ f WXY h[bm^mWcWXe �9 Xb \YbbaZ ^] W]hjX ^\\b[_W]d Xb �� k �`Z[e
zh baaWm ce ^_^hXW`Z{ _ZXZ[i W] WaXW\ ^cdb[WXYi f WXY 6 �jZ[WZa X^xZa XYZ aY^h Z bg ^ _Z\WaWb] X[ZZ r fYW\Y
Wa ^ \bihcZXZ m W]^[e X[ZZ bg YZWdYX 6 r fYZ[Z Z`Z[e ]b]� cZ^g ]b_Z \b[[Zah b]_a Xb ^ �jZ[e cb \^XWb]
f WXY WXa Xfb \YWc_[Z] mZW]d c^m ZcZ_ ^\\b[_W]d Xb XYZ Xfb hbaaWm cZ bjX\biZa bg XYZ �jZ[er ^]_ Z`Z[e
cZ^g ]b_Z \b[[Zah b]_a Xb ^] ^\\ZhX^]\Z b[ ^ [Z� Z\XWb] _Z\WaWb] k

bf cZX � _Z]bXZ XYZ h[bm^mWcWXe XY^X XYZ ^cdb[WXYi ^\\ZhXa ^] W]hjX \YbaZ] ^\\b[_W]d Xb
� r ^]_ cZX �� _Z]bXZ XYZ h[bm^m WcWXe XY^X XYZ ^cdb[WXYi ^\\ZhXa ^] W]hjX ^\\b[_W]d Xb �� k yX
Wa Z]bjdY Xb h[b`Z ]bf XY^X &� � �� & 	 �: r m Z\^jaZ XYZ] XYZ h[bbg YZ[Z \^] mZ \b]\cj_Z_ W] ^]
W_Z]XW\^c i ^]]Z[ Xb XY^X bg XYZ h[bbg bg >Zii^ � k®k

>ZX � m Z XYZ aZX bg cZ^`Za bg XYZ _Z\WaWb] X[ZZ XY^X ^\\ZhX XYZ W]hjX k �`Z[e � � � \b[[Zah b]_a
Xb ^ aZX bg �jZ[WZa �� ^]_ XYZW[ ^]afZ[a �� � �� � �= 8 ®� k ~ b[Zb`Z[ r gb[ Z`Z[e W]hjX � r XYZ _Z\WaWb]
X[ZZ bg XYZ ^cdb[WXYi f Wcc [Z^\Y XYZ cZ^g � Wg ^]_ b]ce Wg � &�� 7 �� r Wih ceW]d � 7 � ��� n[
� ��� z�� {
^]_ aWi Wc^[ce �� 7 � ��� n[
� ��� z�� { k � W]^ccer jaW]d XYZ \b]_WXWb]a b] � ^]_ �� fZ bmX^W]
� � �� 7 � ��� zn[
 � ��� z�� { � n[
� ��� z�� {{

	 �: � ��� n[
 � ��� z�� { 7 �: � � �: r ^]_ aWi Wc^[ce
�� � � 	 �: r \b]\cj_W]d XYZ h[bbg k

� � ��PM�R S���PSU� PQR 	TMTS� RNS�UMNLQ�

n[bhZ[Xe XZaXW]d Wa ^ ebj]d wZc_ r XY^X \j[[Z]Xce Z]�bea [^h W_ d[bfXY k |YZ hj[h baZ bg XY Wa aZ\XWb]
Wa Xb dW`Z ^ dcWihaZ W]Xb abiZ Xbh W\a ]bX \b`Z[Z_ me XYZ [ZaX bg XYWa aj[`Zek .biZ bg XYZi fZ[Z cZgX
j]\b`Z[Z_ _jZ Xb aW}Z b[ a\bh Z \b]aW_Z[^XWb]a r fYWcZ bXYZ[a fZ[Z cZgX bjX aWihce m Z\^jaZ XYZe ^[Z
aXWcc f^WXW]d Xb m Z W]`ZaXWd^XZ_ k |YZ W]XZ[ZaXZ_ [Z^_Z[ Wa ^cab [ZgZ[[Z_ Xb bXYZ[ aj[`Zea bg XYWa ^]_
[Zc^XZ_ wZc_a r aj\Y ^a ot�u r opsu ^]_ ostu k

	 
� ���� ����� ���������� ���� ����

la Wa XYZ \^aZ f WXY ^cc aj[`Zea r XYWa b]Z ^cab \^]]bX \b`Z[ Z`Z[e fb[x W] XYWa wZc_ k |YZ gbccbf W]d
z^cab h^[XW^c{ cWaX Wa d W`Z] W] ^\x]bf cZ_diZ]X bg XYWa g^\X k

�/



����� � ������ ��� ��� � �������� ���� ������ � |YZ �jZaXWb] bg fYZXYZ[ ^] W]hjX gj]\XWb] b`Z[
^ `Z\Xb[ ah^\Z gb[i a ^ mbj]_Z_ _Zd[ZZ h bce]bi W^c Wa �jaX b]Z bg aZ`Z[^c ^cdZm[^W\^cce ibXW`^XZ_
h[bh Z[XWZa k �b[ Z�^ihcZ r b]Z \bj c_ ^ax fYZXYZ[ ^ �ijcXWh cW\^XWb] X^m cZ � dW`Z] ^a W]hjX gb[i a ^
zw]WXZ { d[bjh k y] o�su abiZ jhh Z[ ^]_ cbfZ[ m bj]_a ^[Z dW`Z] gb[ XYWa k �b[ ^ ajhhbaZ_ d[bjh f WXY
5 ZcZiZ]Xa XYZ[Z Wa ^] ��XZaX jaW]d � z5:�9 cbd � 5 { �jZ[WZa r gb[ abiZ dcbm^c � � XYWa Wa ^ [^XYZ[ c^[dZ
�j^]XWXer mjX WX Wa aXWcc ij\Y ai^ccZ[ XYZ] XYZ aW}Z bg XYZ W]hjX r 59 k 
]Z aYbjc_ ^cab ]bXZ XY^X W]
XYZ \b]XZ�X bg h[b`Z[ ^aaWaXZ_ XZaXW]d zaZZ m Zcbf {r XYWa �j^]XWXe \^] mZ gj[XYZ[ [Z_j\Z_ � [Zc^XZ_
h[bh Z[XWZa h c^e ^ [bcZ W] �j^]Xji h[bh Z[Xe XZaXW]d zaZZ m Zcbf { ^a fZcc k

l]bXYZ[ Xbh W\ r abiZfY^X [Zc^XZ_ Xb XZaXW]d hbce]bi W^cWXer Wa XZaXW]d fYZXYZ[ ^ dW`Z] gj]\XWb]
a^XWawZa ^ h[bh Z[Xe _Zw]Z_ me ^ gj]\XWb]^c Z�j^XWb] r gb[ Z�^ihcZ �� z� � � {� � z� � � { 7 �� z� {� z� {� k
.biZ h[bhZ[XWZa bg XYWa Xeh Z ^[Z W]`ZaXWd^XZ_ gb[ gj]\XWb]a _Zw]Z_ b`Z[ \Z[X^W] ajmaZXa bg � zXYZ
wZc_ bg [Z^c ]jimZ[a{ r W] otsu k

������ � 
 � ��� �� ����� ���� ������ � l]bXYZ[ f^e Xb dZ]Z[^cW}Z XYZ [ZajcX ^m bjX XZaXW]d m W]^[e
i^X[W\Za gb[ ib]bXb]W\WXe Wa W] Z� XZ]_W]d WX Xb bXYZ[ h[bh Z[XWZa bg i^X[W\Za r _Zw]Z_ W] XZ[i a bg w[aX
b[_Z[ Z�h[ZaaWb]a jaW]d XYZ h^[XW^c b[_Z[ XY^X j]_Z[cWZa ^ i^X[W� zXY^X Wa r XYZ h[b_j\X b[_Z[ bg Z^\Y
cb \^XWb] �a \b b[_W]^XZa{ k .j\Y h[bhZ[XWZa ^[Z W]`ZaXWd^XZ_ W] o��u k
���� ��� ��� ��� � �������� ���� ������ � y] XYWa \b]XZ�X XYZ W]hjX Wa ]bX ^ m W]^[e aZ�jZ]\Z b[ ^
aZ�jZ]\Z bg W]XZdZ[a r mjX ^ aZ�jZ]\Z bg [Z^c ]jimZ[a k l a ^ w[aX Z�^ihcZ r WX Wa aYbf] W] o�su Ybf
Xb XZaX r jaW]d � zcbd 5 { �jZ[WZa r ^ aZ�jZ]\Z bg 5 hbW]Xa g[bi � 9 gb[ XYZ h[bh Z[Xe bg m ZW]d XYZ ]b_Za
bg ^ \b]`Z� hbcedb] dW`Z] W] ^ \cb \xf WaZ b[_Z[ k y] o�= u XZaXW]d gb[ aZ`Z[^c dZbiZX[W\ h[bhZ[XWZa bg
h bW]Xa g[bi � � r aj\Y ^a m ZW]d XYZ ]b_Za bg ^ \b]`Z� hbcedb] dW`Z] W] �	, b[_Z[ r Wa \b]aW_Z[Z_ k �b[
ibaX bg XYZaZ i^X\YW]d jhh Z[ ^]_ cbfZ[ m bj]_a ^[Z dW`Z] � XYZaZ ^[Z [^XYZ[ c^[dZ zibaX ^[Z w�Z_
h bfZ[a bg 5 { r mjX ^[Z aXWcc ajm cW]Z^[ W] XYZ W]hjX aW}Z k

l]bXYZ[ Z�^ihcZ r d W`Z] ^ w�Z_ � r Wa XZaXW]d gb[ XYZ h[bh Z[Xe bg ^ dW`Z] aZX bg `Z\Xb[a W] � � m ZW]d
z� 8 �{�\cjaXZ[^m cZ k � aj^cce W] aj\Y ^ \b]XZ� X ^ ib[Z [Zc^�Z_ ]bXWb] bg XZaXW]d ]ZZ_a Xb m Z jaZ_ � YZ[Z
WX Wa h baaWm cZ Xb Zv \WZ]Xce _ WaXW]dj WaY m ZXfZZ] XYZ \^aZ XY^X XYZ W]hjX Wa z� 8 �{�\cjaXZ[^m cZ r ^]_ XYZ
\^aZ XY^X Z`Z] [Zib`W]d ^] � g[^\XWb] bg XYZ h bW]Xa f Wcc ]bX i^xZ XYZ [ZaX z� 8 z® � �{�{�\cjaXZ[^m cZ k
|YZ XZaXW]d h[b \Z_j[Z Wa d W`Z] W] o� u k

l dZbiZX[W\^cce ibXW`^XZ_ h[bm cZi W] ^ _W-Z[Z]X _W[Z\XWb] Wa XY^X bg XZaXW]d fYZXYZ[ ^ dW`Z]
i^X[W� bg [Z^c ]jimZ[a Y^a \Z[X^W] h[bh Z[XWZa r XY^X ^[Z Z�h Z\XZ_ g[bi ^ _WaX^]\Z gj]\XWb] bg ^
_Wa\[ZXZ iZX[W\ ah^\Z k n[bhZ[XWZa bg XYWa Xeh Z ^[Z W]`ZaXWd^XZ_ W] op�u k

������ � 
 ��� ���� 
�������� � y] [Zc^XW`Zce [Z\Z]X eZ^[a r _ Wa\[ZXZ Y^[ib]W\ ^]^ceaWa Wa h[b` W]d

�q



WXaZcg jaZgjc gb[ \bihjX^XWb]^c WaajZa k y] ^ m b_e bg fb[x XY^X aX^[XZ_ W] ot= u ^]_ \b]XW]jZ_ W]
o�qu XYWa f^a ^hhcWZ_ Xb h[bhZ[Xe XZaXW]d k |YZ i ^W] [ZajcX bg o�qu Wa ^ XZaX bg ^ dZ]Z[^c m bbcZ^]
gj]\XWb] f WXY 5 `^[W^m cZa gb[ XYZ h[bh Z[Xe bg _Zh Z]_W]d b] b]ce � b] XYZi r fYZ[Z XYZ ]jimZ[ bg
�jZ[WZa _Zh Z]_a b]ce b] � ^]_ XYZ ^hh[b� Wi ^XWb] h^[^iZXZ[ � k l cXYbjdY W] ^ gjXj[Z `Z[aWb] bg
o�qu Y^[ib]W\ ^]^ceaWa f Wcc h c^e ^ cZaaZ[ [bcZ r WX aXWcc [Zi^W]a XYZ abj[\Z bg i ^]e W]aWdYXa ^m bjX XYZ
]^Xj[Z bg m bbcZ^] gj]\XWb]a k

� ����� ������ � ���� ��� � V WXY XYZ ^_`^]\ZiZ]X W] XYZ j]_Z[aX^]_W]d bg fY^X h[bh Z[XWZa ^[Z
XZaX^m cZ \biZa ^_`^]\ZiZ]X W] XYZ j]_Z[aX^]_W]d bg Ybf ^ h[bh Z[Xe XZaXZ[ fb[xa k �b[ d[^hY
h[bh Z[XWZa W] XYZ _Z]aZ ib_Zc fZ ^c[Z^_e Y^`Z abi Z x]bf cZ_dZ bg Ybf ^ h[bhZ[Xe XZaXZ[ cb bxa cWxZ
W] dZ]Z[^c r ^a Z�ZihcWwZ_ W] op= u r _Zah WXZ aXWcc m ZW]d g^[ g[bi \c^aaWge W]d ^cc XYZ XZaX^m cZ h[bh Z[XWZa
W] XYZ _Z]aZ d[^hY aZXXW]d k

y] o®� u ^ dZ]Z[^c iZXYb_ gb[ bmX^W]W]d h baWXW`Z h[bh Z[Xe XZaXW]d [ZajcXa Wa _Z`Zcbh Z_ k l cXYbjdY
b]ce XWiZ f Wcc XZcc Wg XYWa ]Zf iZXYb_ m Z\biZa f W_Zce jaZ_ r WX cb bxa h[bi WaW]d W] ` WZf bg XYZ g^\X
XY^X j]XWc ]bf XYZ i ZXYb_a jaZ_ gb[ h[b` W]d jhh Z[ m bj]_a fZ[Z jaj^cce ]^[[bfZ[ W] a\bh Z zXYZ
ibaX dZ]Z[^c i ZXYb_ W] XYWa [Zah Z\X Wa h[bm^mce XYZ jaZ bg .}Zi Z[ �Z_W �a 0 Zdjc^[WXe >Zii^ gb[ _Z]aZ
d[^hY h[bh Z[XWZa � gb[ h[b` W]d ]Zd^XW`Z [ZajcXa XYZ[Z Wa ^ `Z[e dZ]Z[^c iZXYb_ W] XYZ gb[i bg �^b �a
h[W]\Wh^c{ k

	 
� ��� � �� ��� ������ � ���� ����

n[bhZ[Xe XZaXW]d Wa ^c[Z^_e i^xW]d WXaZcg gZcX W] bXYZ[ ^[Z^a bg \bihjXZ[ a\WZ]\Z k |YZ gbccbf W]d ^[Z
abiZ ^[Z^a bg W]XZ[^\XWb] k

��� ����� ������ �� �� ���� � |YZ[Z ^[Z i ^]e ^hhcW\^XWb]a Xb w]_W]d ^ cbf �[^]x i^X[W� XY^X
^hh[b� Wi ^XZa ^ dW`Z] W]hjX i ^X[W� k y] ossu WX Wa aYbf] Ybf Xb \b]aX[j\X ^ cbf �[^]x ^hh[b� Wi ^XWb]
gb[ ^ dW`Z] i^X[W� zW] XYZ gb[i bg ^ g^aX b[^\cZ { r W] XWiZ XY^X _Zh Z]_a b]ce b] XYZ ^hh[b� Wi ^XWb]
h^[^i ZXZ[a ^]_ ]bX b] XYZ aW}Z bg XYZ ^hh[b� Wi ^XZ_ i^X[W� k V YWcZ aX[W\Xce ah Z^x W]d XY Wa Wa ]bX ^
XZaX^m WcWXe [ZajcX r WX _bZa aY^[Z abiZ bg XYZ iZXYb_a k 
 XYZ[ [ZajcXa [Zd^[_W]d g^aX ^hh[b� Wi ^XWb]
bg i^X[W\Za ^[Z dW`Z] W] os�u k

������ � ��� � ������ � |YWa Xbh W\ _Z^ca f WXY ^\\ZhXW]d b[ [Z� Z\XW]d ^] W]hjX m^aZ_ b] \biij�
]W\^XW]d f WXY ^ \bihjX^XWb]^cce j]mbj]_Z_ h[b`Z[ k yX Wa abiZfY^X cWxZ W]XZ[^\XW`Z h[bbga r b]ce XYZ
bh Z[^XW]d [Z�jW[ZiZ]Xa bg XYZ `Z[WwZ[ YZ[Z ^[Z XYZ b]Za jaZ_ W] XYZ wZc_ bg h[bhZ[Xe XZaXW]d k

|YZ dZ]Z[^c h[bm cZi Wa Xb _ WaXW]dj WaY mZXfZZ] XYZ \^aZ XY^X XYZ W]hjX a^XWawZa ^ h[bh Z[Xer ^]_

��



XYZ \^aZ XY^X XYZ W]hjX Wa ��g^[ g[bi a^XWage W]d XYZ h[bh Z[Xek y] dZ]Z[^c XYZ h[b`Z[ Wa ^ccbfZ_ Xb
ajhhce ^ cb]d zjaj^cce h bce]bi W^c aW}Z { h[bbg r mjX XYZ `Z[WwZ[ Wa aXWcc ^ccbfZ_ b]ce ^ ai^cc ]jimZ[
bg �jZ[WZa g[bi XYZ W]hjX ^a fZcc ^a g[bi XYZ ajhhcWZ_ h[bbg k

|ZaXW]d f WXY ^ h[b`Z[ Wa W]`ZaXWd^XZ_ W] o�p u ^]_ o®®u � W] XYZaZ XYZ [j]]W]d XWiZ bg XYZ `Z[WwZ[ Wa
[ZaX[W\XZ_ ^a fZcc r ^]_ XYWa h baZa abiZ [ZaX[W\XWb]a b] XYZ aW}Z bg XYZ h[bbg XY[bjdY XYZ aW}Z bg XYZ
^ccbf^m cZ ^__[Zaa�ah^\Z k l a Z�h Z\XZ_ r XYZ[Z ^[Z h[bm cZi a XY^X ^[Z Y^[_ Xb XZaX W] XYZ jaj^c \b]XZ� X
mjX ^[Z Z^ae Xb XZaX f WXY ^ h[b`Z[ k �b[ Z�^ihcZ r WX X^xZa � z�5 { �jZ[WZa Xb XZaX XY^X ^ gj]\XWb]
� � �® 8 � � � 8 5 � � �® 8 � � � 8 5 � Wa ^ m W� Z\XWb] r mjX Wg ^ h[b`Z[ h[b`W_Za ^ gj]\XWb] � XY^X Wa ajhhbaZ_ce
XYZ W]`Z[aZ bg � r XYZ] WX X^xZa ^ \b]aX^]X ]jimZ[ bg �jZ[WZa Xb XZaX XY^X � ^]_ � ^[Z W]_ZZ_ \cbaZ Xb
m ZW]d W]`Z[aZa bg Z^\Y bXYZ[ k

���������� � ���������� � y] XYWa \b]XZ� X b]Z fbjc_ cWxZ Xb \YZ\x \Z[X^W] h[bhZ[XWZa bg ^ _WaX[WmjXWb]
za^er XYZ _ WaX[WmjXWb] bg XYZ YZWdYXa bg �l m^axZXm^cc h c^eZ[a{ r fYZ[Z \cbaZ]Zaa Wa _Zw]Z_ me XYZ
� � ]b[i &� � � & 7 � 	�� &� z�{ � � z�{ & zb[ XYZ `^[W^XWb] _WaX^]\Z ^a _Zw]Z_ W] .Z\XWb] � r fYW\Y
Wa Y^cg XYWa ]b[i {k y] YZ[Z r W]aXZ^_ bg �jZ[e W]d r b]Z \^] b]ce bmX^W] ^ a^ihcZ bg `^cjZa XY^X fZ[Z
W]_ZhZ]_Z]Xce \YbaZ] jaW]d XYWa _WaX[WmjXWb] zW] XYZ ^m b`Z Z�^ihcZ r b]Z \^] b]ce i Z^aj[Z XYZ
YZWdYXa bg [^]_bi ce aZcZ\XZ_ �l hc^eZ[a{ k

V YZ] XYZ _ WaX[WmjXWb] Wa _Zw]Z_ b`Z[ ^ aZX bg 5 ZcZiZ]Xa r WX X^xZa i^]e a^ihcZa Xb ���XZaX �
zj]_Z[ XYWa ]Zf _Zw]WXWb] { gb[ ^ h[bh Z[Xer mjX W] i^]e \^aZa XYZ ]jimZ[ bg [Z�jW[Z_ a^ihcZa Wa aXWcc
ij\Y cZaa XY^] XYZ � z5 cbd 5 { a^ihcZa ]ZZ_Z_ Xb ^\Xj^cce f[WXZ _bf] ^] ^hh[b� Wi ^XWb] bg XYZ fYbcZ
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