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pTv 4 qMR}n 3 qMY[SVR�ygW ]Ml W¨\mX 4 qMXZW W$SV\[vTW$X§RTW$ygaVS`ygS 3 a`W ] X§W#qMY 4 \ ]°3 W>jTRTn}W$X[Y�\ ]L] noK ]gl pTqMX[Wbn�\ ]
\mv}W'S`RkÃtjTW$R}K$W­\[vtqu\�q%YZjTp¡W$X[S l p ] YZW$n�F��
� vTqMY$G¡�~v5jTY$N«¥§W
¥/S`aVa ^x] KbjTY.v}W$X[W ] R�\[vTW'K ]gl £
ptqMXZS`Y ] R 3 Wb\�¥�W$WbR�\mvTW/\mv}W.pTj}X[W$a 4 ¥/S`RTnL£�nTXZSVUgWbR¢KbS`XZK$jTa`qu\mS ] R%qMRTn�\mvTW-K$SVX[K$j}arqu\[S ] R�X[WbY[jTaO\mSVRTy
^ X ]Ml ¥/S`RTnHqMRTn�\[vTW$X l qMa ^x] X[K$SVRTyTGª�~v}W%pTqMpQWbX�S`Y
qMX[X[qMRTygWbn»qMY ^x] a`a ] ¥/YbG�IkWbKb\mS ] RH�oSVRi\mX ] £
nTjTKbW$Y�\[vTW l%] nTWbaLqMRTn'\[vTW9W¨Çkp¡W$XZS l W$Ri\mY|\ ]>3 W§p¡W$X ^x] X l W$nªÛMIkW$K¨\mS ] R Ñ 3 XZS`W¨Ã 4 nTS`YZK$jTYZY[W$Y�\[vTW
Ã ] ¥ÅsTW$a`n}Y$Gª��R»Y[WbKb\mS ] R�ÔTN;Ã ] qu\ \mX[q�eZW$K¨\ ] XZS`W$Y�quX[W°jTYZW$n�\ ] YZ\[jTn 4 \[vTW°ptqu\[v5¥§q 4 Y 3 Wb\�¥�W$W$R
\mv}W Y[j 3 \mX ] pTS`KbY'quRTnH\[vTW%\[X ] p}S`K$Y­qMY�¥§Wba`a*qMY�\mvTW%K$X ] Y[Y­W$w5jtqu\ ] X[S`qMa�ptqu\[vi¥9q 4 Y$G�IkW$K¨\mS ] R�±
qMRtqua 4 ©$WbY-YZv ] X�\mK ]Ml SVRTygY/qMRTn�Y[j l¢l qMX[SV©$WbY9\mvTW�X[WbY[jTaO\mYbG
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�~vTW l¢] nTWbaªjTY[Wbn�SVY9\mvTW'F���F�� 3 K ] nTWMGt�~v}W­n ]Ml qMSVR�S`Y/qMR�S`n}W#qMaVS`©$Wbn�X[WbKb\�quRTygjTa`qMX 3 qMYZS`R
^ X ]Ml Ôi�a���»\ ] Ôi�a����SVR�arqu\[SV\mj}nTW~qMRTn ^ X ]Ml �a��\ ] )g�a��SVR¢a ] RTygSO\mjTnTWuNu¥/SO\mv¢q�Ã«qÁ\ 3Q] \Z\ ]gl qu\
Ñ �g�M� l G5�~vTW�a ] RTyMSV\mj}nTS`RtquaTX[WbY ] aVj}\mS ] R SVY.dF�bÛL\[vTW>a`qu\mSO\mjTnTSVRtqMaTXZW$Y ] a`j}\[S ] R¢S`Y-d�� Ñ �*¥/SV\[vTS`R&)a�
]M^ \[vTW'WbwLjTqu\ ] X�qMRTn�S`RTKbX[W#quY[W$Y�a`S`R}W#qMXZa 4 \ ] d � qu\.\[vTW'n ]gl quS`R 3Q] j}RTntqMXZS`W$Y�qu\.Ôi� � G«�~vTWbX[W
qMXZW Ñ �0a`W¨UgW$aVY~S`R \[vTW>UgWbXZ\[S`K#qua;¥/SV\[voqod#� l XZW$Y ] a`j}\[S ] R S`R�\mv}W>\ ] p�df�M� l Gk� ] X[S`© ] Ri\�qMa l S Ç5£
S`R}y'S`Y�\mv}W�K ] RTYZ\mqMRi\9K ] WbÒ%KbS`W$Ri\~YZK�vTW l W.¥/SO\mv%\mvTW.W$nTn 4 ULS`YZK ] YZSV\ 4 qMRTn�n}S Í jTY[SOUkSO\ 4�]M^ �M�M�g�
qMRTn¼df�g�g�&�����a�2�-XZW$YZpQWbKb\mSOUgWba 4 GQ��R�\�¥ ] Y[p ] RTygW­arq 4 WbX[Y>p ] a`W¨¥9quX[n ]M^ Ñ )a�$N«\mW l p¡W$X[qu\mj}X[W'SVY
X[WbYZ\ ] X[Wbn¢\ ] pTXZW$Y[KbX[S 3 Wbn¢UuqMa`j}W$Y�¥/SV\[v q�X[WbYZ\ ] X[SVRTy \mS l W$YZK#qMaVW ]M^ Ôi�
nTq 4 Y�qu\ Ñ ) � Gi�~vTS`Y�UuqMaVjTW
nTWbK$X[W$qMY[WbY�\ ] Ô¢nTq 4 Y�qu\�Ôg� � G«��R�\mvTW�UgWbXZ\mSVK#qMa¦q¢�-SVK�vtqMX[n}Y ] R�RLj l03 WbX�£ÄnTW$p¡W$RTn}W$Ri\�UMW$XZ\[S`K$qMa
l SOÇkS`RTy�Y[K�vTW l W�SVY0jTY[WbnªG�P.R}YZ\�q 3 a`W \[W l pQWbXmqu\[jTX[W�yMXmqMnTSVW$Ri\mY0qMX[W�Wba`S l S`RTqu\mWbn 3i4�l SOÇkS`R}y
vTW$qu\/UgW$X�\mSVK#qMaVa 4 \ ] q�n}W$p}\[v�\[vtqu\-W$RTYZjTX[WbY�q�YZ\mq 3 aVW nTW$RTYZSV\ 4 ygX[qMnTSVW$Ri\#G
�~v}W�S`RTSO\mSrqua�K ] RTn}SV\mS ] R¼SVY0q�Y�\�qu\[W ]M^ XZW$YZ\$G�I}qua`S`R}SV\ 4 X[W l quS`RTY­q�K ] R}YZ\�quR5\'UMqua`jTW ]M^ Ñ ±
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pTYZjªG|�~vTW¢¥/S`RTnHYZ\mXZW$YZYo½¿�-W$a`aVW$X l qMRHqMRTnÆ� ] YZW$RTY�\mWbS`RªN¦Y l%]k] \mvTWbnÆqMRTnÆqfUMW$X[qMygW$n�SVRH\[S l W
qMRTn¾a ] RTygSO\mjTnTW#À¢qMR}n¾\[vTW�¥/S`R}n�KbjTX[a>qMX[W�YZv ] ¥/R�SVR¾�|S`yMjTX[WbYo�kGOdHquRTn��kGí�kG9�~vTW�SVRTSV\[SrqMa
\mW l p¡W$X[qu\mj}X[WoS`Y°SVRTnTW$p¡W$R}nTW$Ri\ ]M^ a ] RTygSO\mjTn}W�qMRTnÏY[v ] ¥/R S`RÐ�|SVygjTX[W��LG Ñ G|�~vTS`Y�pTX ] sta`W�SVY
qMaVY ] jTYZW$n qu\°\mvTW�YZjTX ^ quK$W�\ ] XZW$YZ\ ] X[W�\[vTW�Y[jTX ^ qMK$W�\[W l pQWbXmqu\[jTX[W ¥/SO\mvÏq�Ôi�Á£Äntq 4 Y°X[W$a`qÁÇ5£
qu\[S ] R»\mS l W¢qMRTn�qMY 3Q] jTRTntqMX 4 X[W$Y�\ ] XZS`RTy�UuqMa`jTWbY'SVR¼\mvTW¢Y[p ] RTygW¢arq 4 WbX[Yo½xW¨Çkp¡W$X[S l WbRi\�d²À¤G
É ] \[v W¤Ç}p¡W$XZS l W$Ri\mY�¥�W$X[W�S`Ri\mWbygXmqu\[W$n ^x] X/dfÕ 4 W#qMXZY 3 W ^x] XZW-qMR 4 quRtqMa 4 YZS`Y�¥9quY§p¡W$X ^x] X l W$n ] X
Ã ] qÁ\mY§¥�W$XZW
SVR�eZW$K¨\mWbn»½ ^x] X§q�eZjTYZ\[SVstK$qu\mS ] R�Y[WbW��DS`j�qMR}n { v}S`arquRTnTW$X>½�dfeMei±gÀ[À¤Gk��R�\[vTW>K#quY[W ]M^
\mv}W°W¨ÇkpQWbX[S l WbR5\�¥/SV\mv�\[vTW0YZjTpQWbX[S l p ] Y[Wbn»F���� ½êW¨Çkp¡W$XZS l W$Ri\­�gÀ/\[vTW°Y[p ] RTyMW0arq 4 WbX[Y�qMXZW
X[WbpTarquK$W$n 3i4H] p¡W$R 3¡] jTRTntquX 4 K ] R}nTSV\[S ] RTY�½c� É~�~À¤G��Ä\°SVY­�5R ] ¥/RªN�\mvtqu\°� É~�ÂX[W$R}nTW$X'\[vTW
pTX ]g3 a`W l@]M^ Y ] aVULS`R}y
\[vTW�pTXZS l SV\[SVUgW~Wbw5jtqu\mS ] RTY�S`a`a}p ] YZW$n�½¿�>a`S`yMW$X*qMRTn�IkjTRTnTY�\mX ]gl ½�dfeihMÕgÀ[À¨G
�.W¨UgWbXZ\mv}W$a`WbY[Y ] RTW9K$qMR l qu�MW9pTX ] ygXZW$Y[Y�S ^ \mvTW~WbX[X ] X[Y�\[vtqu\�qMXZW9S`Ri\[X ] nTjTK$Wbn 3i4 \mv}W-��É9�ÏqMXZW
Y l qMaVatW$R ] j}ygv�qMRTn n ] R ] \§ygX ] ¥¾S`R¢\[S l W­½êY[WbW IkpTqMa`a¡qMRTn � ]M3 S`RTY ] R�½�dfegÕgegÀ ^x] X�q­n}Wb\�quS`a`Wbn
nTSVY[K$j}Y[Y[S ] R«À¤G
�9\�\mvTW ] p¡W$R 3¡] jTR}ntqMX[SVW$Y-\mvTW'\[W l pQWbXmqu\[jTX[W0qMRTn�\mv}W 3 qMX ] \mX ] pTS`K­YZ\[X[W#q l%^ jTR}Kb\mS ] R�qMXZW

Y[p¡W$KbSVstWbnªGT�¾SV\[v�\mvTW�vTWba`p ]M^ \mv}W
ILUgWbX[nTXZjTp 3 qMarqMR}K$W�qMRTn�\[vTW>\mvTWbX l qMa;¥/SVRTn�X[Wbarqu\[S ] R \[vTW
l%] nTWbaDK#qMaVK$jTa`qu\mWbY9\mvTW�UgWba ] K$SO\ 4 stW$aVnH½cIL\[WbUgWbRTY�½�dfegeg�iÀZÀ¨GT�~v}W ] p¡W$R 3¡] jTRTntquX[S`WbY~¥§WbX[W
pTj}\
qu\ Ñ ±������?��\ ] qMa`a ] ¥ \[vTW0SVR}Ã ] ¥Ö\ ]�3 W0S`R�quygX[WbW l W$Ri\>¥/SV\[v�\mvTW°ILUgWbX[nTXZjTp 3 qMarqMR}K$WMGQ�~vTW

�|SVygjTXZW��kG Ñ Èt�~vTW�S`RTSO\mS`qMaQY�\mX[qu\mSOstK#qu\[S ] R��
½ 4 N ©fÀ¤G
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3 qMX ] \mX ] pTSVK¢Y�\mX[W$q l�^ jTRTKb\[S ] R¼qMRTn¼\[W l pQWbXmqu\[jTX[W qu\ Ñ ± � ���?� qMXZW%\mqM�MWbR ^ X ]gl \[vTW Y�\mW#qun 4
YZ\mqu\mW�Y ] a`j}\[S ] R ]M^ \mvTW�pTjTXZW$a 4 ¥/S`R}nk£�nTXZSVUMW$R�K$SVX[KbjTarqu\[S ] R;Gk� ] Y[S l jTarqu\[W.\[vTW \mvTX ] jTygv}Ã ] ¥ ]M^
\mv}W�F����ÖX[Wb\[jTX[R�Ã ] ¥�ND\mvTW 3 quX ] \[X ] pTSVK°YZ\[X[W#q l%^ jTR}Kb\mS ] R�S`Y l%] n}SVstWbn»Y ] \[vtqu\ \[vTW$XZW qMXZW
d²±¢ILU�Ã ] ¥/SVRTy SVRi\ ] \[vTW°I ] j}\mv��9\ma`qMRi\mS`K­qMaVa�qMa ] R}y%\[vTW'Y ] j}\mv}W$X[R 3¡] jTR}ntqMX 4 qMR}n�a`W$qfULSVRTy
\mv}W�� ] XZ\[vÐ�9\marquR5\[S`K�SVR�\mvTWoR ] X�\mvi¥�W$YZ\¢K ] X[RTWbX0\mvTX ] jTygv q�¥§WbYZ\mWbX[R 3Q] j}RTntqMX 4 K$j}X[X[WbRi\#G
�~vTWbY[W�d²±%ILU�qMXZW­X ] jTygv}a 4 K ] RTY[SVYZ\[W$Ri\�¥/SO\mv�RLj l03 WbX[Y ^ X ]gl \[vTW
a`SV\[W$X[qu\mjTXZW%½cIkK�v l SO\m©
qMRTn
F�K#�9qMXZ\[RTW 4 ½�dfege Ñ À[À�quRTn0\mvTW~ILUgWbX[nTXZjTp%\[XmqMR}Y[p ] XZ\�quK$X ] Y[Y Ñ ±����9GM�~vTW~p}X[W$YZK$XZS 3 W$n0\mW l p¡W$X�£
qu\[jTX[W�pTX ] sta`W0qu\ \mvTW°Y ] j}\[vTW$XZR 3¡] jTRTntquX 4 WbRTY[j}X[W$Y�ULSrq \[vTW°\mvTWbX l qMa|¥/S`R}n»XZW$a`qu\mS ] R�\mvTqu\
\mv}W%SVR}Ã ] ¥ S`Y l qMS`R}a 4 S`R�\[vTW�jTpTp¡W$X°df�M�g� l G¡�HW°nTS`n�R ] \>\mX 4 \ ] YZS l jTa`qu\mW'q�nTW$Wbp»¥�W$Y�\Z£
W$XZR 3¡] jTRTntquX 4 K$jTXZX[WbR5\ 3 WbK#qMjTYZW¢¥�W ¥§qMRi\mW$nÆ\ ]�^x] K$jTY ] R¼\[vTW%S`Ri\mWbXmqMK¨\mS ] R 3 Wb\�¥�W$W$RÆ\[vTW
\mv}W$X l%] K$a`SVRTW ]M^ \mv}W�\[X ] p}S`K#quaª�9\ma`qMRi\mS`K�quRTn�\mvTW ¥§qMX l ¥§qu\mWbX/X[Wb\[jTX[RoÃ ] ¥ ]u^ \[vTW­F�����G
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� SVUgWbR
\[vTW�nTSOÒ¢KbjTaV\[S`WbYDjTY[SVRTy.��É9��N$¥§W*K ]Ml ptquX[W$n \[vTW�\mW l p¡W$XmqÁ\mjTXZWMN$UMW$a ] K$SO\ 4 qMR}n
Y�\mXZW#q l £
^ jTRTK¨\mS ] R�stW$aVnTY ]M^ \[vTW>\�¥ ] W¤Ç}p¡W$XZS l W$Ri\mYbGT�~vTW>stXZYZ\9\�¥ ] stW$aVnTY~nTSVn�R ] \~XZWbUMW#qMa�qMR 4 l q�e ] X
nTS Í WbX[W$R}K$W$Y SVR�\mv}W°S`Ri\mWbX[S ] X.Y ] \mvtqu\�¥§W0¥/SVa`a¢eZjTYZ\>pTX[WbY[W$Ri\�\mv}W 3 qMX ] \mX ] pTS`K'qMRTn�\[vTW ] UgWbX�£
\mj}X[RTSVRTy Y�\mX[W$q l�^ jTRTKb\[S ] R}Y ^x] X-q%K ]gl ptqMXZS`Y ] RªG«�|S`yMjTX[WbY��LGÌÔ qMRTn��LGJ±�Y[v ] ¥ \mv}W 3 qMX ] \mX ] pTSVK
YZ\[X[W$q l%^ j}RTKb\[S ] RTY ^x] X�W¤Ç}p¡W$XZS l W$Ri\mY*d�qMRTn'�kNfX[WbY[p¡W$Kb\[SVUMW$a 4 Gu��R 3¡] \mv
pTS`K¨\mjTXZW$Y�¥§W*K#quR'K$aVW#qMXZa 4
nTSVYZ\mSVRTygjTSVY[v�\mvTW�Y[j 3 \mX ] pTS`K$qMacN#\[vTW*\[X ] p}S`K#quakquRTn­\[vTW�Wbw5jtqu\ ] X[SrquaLy 4 XZW$Y¦¥/vTS`K�v°quX[W*Y[W$pTqMXmqu\[W$n
3i4 \[vTW'©bW$X ] ¥/S`RTn�K$jTXZa�aVS`RTWbY$G«�~vTW l q�e ] X/nTS Í WbX[W$R}K$W$Y�S`R�\[vTW$YZW'\�¥ ] stygjTXZW$Y>quX[W
£§W¨ÇkKbW$p}\
^x] X \[vTWÆd²±¼ILU ]MÍ Y[W¨\�S`R��|S`ygj}X[W��kGÌÔ¼£0K$a ] Y[W�\ ] \mv}W�¥§WbYZ\mWbX[R 3¡] jTRTntquX 4 G���R���Çkp«�H\[vTW
R ] X�\mvi¥§qMX[n%¥§WbYZ\mWbX[R 3¡] jTR}ntqMX 4 KbjTX[XZW$Ri\mY*S`R}K$X[W$qMY[Wbn¢\[vTW$SVX*Y�\mXZW$RTyM\[v 3i4 d²±
ILU°¥/vTWbX[W$qMY*\[vTW
Y ] j}\mvi¥§qMX[n(¥�W$Y�\mWbX[R 3¡] jTRTnTqMX 4 KbjTX[XZW$Ri\mY 3 WbK#q l W�¥§W$qM�MWbX 3i4 \mvTWoYmq l W�q l%] jTRi\#G��~v}S`Y
¥§qMY�\ ] 3 W­W¨ÇkpQWbKb\[W$n ^ X ]gl q YZS l pTa`W�aVS`RTW$qMX.YZjTp¡W$X[p ] YZSV\mS ] R ]u^ \mvTW­¥/S`RTnk£ÄnTX[SOUgWbR�Ã ] ¥ qMRTn
\mv}W­¥§qMX l ¥§qu\mWbX�X[W¨\mjTXZR�Ã ] ¥�G«�¼W­n ] R ] \�W¤Ç}p¡W$K¨\�qMR 4 K�vtqMRTyMW$Y>SVR�\mv}W­SVR5\[W$XZS ] X 3 W$K#qujTY[W
\mv}W'¥/S`RTn�stW$aVn�S`Y.\[vTW'Y[q l W0S`R 3Q] \[v�W¨Çkp¡W$XZS l W$Ri\mYbG �ÂR ] RL£�a`SVRTW#quX-W Í WbKb\ ]u^ \mvTSVY�Y[j}pQWbX�£
p ] Y[SO\mS ] RÆK#qMR 3 W�Y[WbW$R qu\%Õa��� ¥/v}W$X[W�\[vTWo� ] X�\mvÏÉ§X[qM©$SVa~�§jTXZX[W$Ri\�½¿�.É~��Û ^x] X­\mvTW�Y[qM�MW
]M^ qMX[yMj l WbRi\9¥§W ¥/SVa`a;RTq l W.\mvTW�K$j}X[X[WbRi\mY-q ^ \mWbX9\mvTW K ] X[XZW$YZp ] R}nTS`RTy�XZW#qMa ] K$W$qMRoK$jTXZX[WbR5\[Y�À
] UgWbX[Y[v ]k] \[Y­SO\mY ] XZS`ygSVRtqMa¦Y[WbptqMXmqÁ\mS ] R�arqu\[SV\mj}nTW°qMRTn�\mv}W�� ] X�\mvH��w5jtqÁ\ ] XZSrqMa�� ] jTRi\mWbX0�§jTX�£
X[WbRi\�½ê���*�~�~À l W#quRTnTW$XZY 3 qMK���\ ] \mv}W%©bW$X ] ¥/SVRTnHKbjTX[a�aVS`RTWuGD�tXmqu\mqMRi\ ] R}S/½�dfeMe?)iÀ�Y[v ] ¥�W$n
\mvTqu\¢\[vTS`Y ] UgWbX[Y[v ]k] \[S`RTyHS`Y%K#qMj}Y[W$n 3i4 \mv}W�F����
qMR}n(S`Y%X[WbY[p ] RTYZS 3 aVW ^x] X l%] YZ\ ]M^ \[vTW
l W$Y ] Y[K#qua`W UuqMX[S`q 3 S`aVSV\ 4 SVRo\[vTS`Y/quX[W#qkG
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¥§WbYZ\mWbX[R�\[X ] pTSVK#qMa�ptquXZ\ ]M^ \mv}W 3 qMYZS`R ^x] X
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�|SVygjTX[W0�kG£)}ÈDF�WbX[SVnTS ] RTqMa¦UMW$a ] KbSV\ 4 S`R�\[vTW0jTpTp¡W$X�eM�g� l qMa ] RTy \mv}W'¥§WbYZ\[W$X[R 3¡] jTRTntquX 4�^x] X
�|Çkp«� ½xK ] Ri\ ] jTX�SVRi\mW$X�UuqMacÈg±�K l �uYmÀ¨Gi�~vTW l qÁÇkS l j l UgWba ] K$SV\ 4 S`Y�X[W$qMK�vTWbn�S`R°\mv}W.�.É~�Ï¥/SO\mv
�M�g�°K l �uY-qu\.± � �HG
� ^ K ] jTX[YZWMN5\mv ] Y[W�styMjTX[WbY§Y[v ] ¥¾\[vTW 3 quX ] \[X ] pTSVK.Y�\mXZW#q l�^ jTRTK¨\mS ] R�qMRTn¢R ] \�\mvTW-UgW$a ] KbSV\ 4 N

3 j}\�\[vTW-��É~�ÏqMRTn¢���*�~� l qM�MW/jTp l¢] YZ\ ]M^ \mvTW~\[XmqMRTYZp ] XZ\�S`R°\[vtqu\*qMXZW#q}Gi�~vTW 3 quX ] K$a`SVRTS`K
YZ\[X[jTK¨\mjTXZW ]u^ \[vTW ¥§WbYZ\[W$X[R 3Q] jTRTntqMX 4 K$j}X[X[WbRi\mY/S`R��|Çkp«�0S`Y~Y[v ] ¥/R�S`Ro�|SVygjTXZW��kG£)}G}�HW K#qMR
Y[WbW�\mvTW�¥�W$YZ\[W$XZR 3¡] jTRTntquX 4 KbjTX[XZW$Ri\mY ]M^ \mv}W ^x] jTX0y 4 X[WbY%qMRTnÏq�K ] Ri\mSVR5j ] jTY�R ] X�\mvi¥§qMX[n
Ã ] ¥ 3 W$a ] ¥�hM�M� l Gu�~vTW/R ] X�\mvi¥9quX[n�Ã ] ¥�S`R0\[vTW/R ] X�\mvTWbX[R�\mX ] pTS`KbY�S`Y 3 a ] K��uW$n 3i4 \mvTW~¥�W$Y�\Z£
W$XZR 3Q] jTRTntqMX 4 KbjTX[XZW$Ri\ ]M^ \[vTW'\mX ] pTSVK#qMa¦y 4 X[WuG;��Y>¥�W'¥/SVa`a¦Y[W$W'arqu\[W$X$N«\mv}S`Y�vTqMY S l p ] XZ\�quR5\
S l pTaVS`K#qÁ\mS ] RTY$Gf�-¥9q 40^ X ]gl \[vTW 3¡] jTRTnTqMX[SVW$Y$Nu\mvTW9SVRi\mW$XZS ] X¦UgWba ] K$SV\ 4 stWba`nTY ]M^ \[vTW9\�¥ ] W¤ÇkpQWbX�£
S l W$Ri\[Y>qMXZW0qMa l¢] Y�\�SVnTW$Ri\[S`K#qua�quRTn�qMXZW0R ] \�Y[v ] ¥/R�vTWbX[Wo½xY[W$W { v}S`arquRTnTW$X'½�d#egeg�iÀ ^x] X-\[vTW$SVX
nTWbY[K$XZS`p}\[S ] RtÀ¨GDÉ§jk\
\[vTW$XZW%qMX[WuNªv ] ¥§W¨UgWbX$N¦K�vtqMRTygWbY­SVR�\mvTW°\mX[qMRTYZSV\mS ] R�XZW$ygS ] R 3 W¨\�¥§WbW$RH\[vTW
¥�W$YZ\[W$XZR 3¡] jTRTnTqMX 4 qMRTn0\mv}W9S`Ri\mWbX[S ] X$GÁ��Y�quR°W¨Ç}q l pTa`WuNu\mv}W§Ã ] ¥ sTW$a`n0qMa ] R}y�\mvTW 3Q] j}RTntqMX 4
3 Wb\�¥�W$W$R�\mvTW�R ] XZ\[vTW$XZRoY[j 3 \[X ] p}S`K#qua;y 4 X[W�quRTn�\mvTW>\[X ] p}S`K#quaQy 4 XZW S`Y9YZv ] ¥/R�SVRo�|S`yMjTX[W>�kGJhLG
��R��|Ç}p;d�\[vTW S`Ri\[W$X[S ] X§vTqMY9\ ]0^ WbW$n�q°Y ] j}\[vi¥9qMXZn�¥�W$Y�\mWbX[R 3Q] j}RTntqMX 4 K$j}X[X[WbRi\�quRTn�yiqMSVRTY~q
Y ] j}\mvi¥§qMX[n�K ]gl p ] R}W$Ri\*qu\�\mvTW/y 4 XZW 3¡] jTR}ntqMX[SVW$Y�S`R°\[vTW~\mXmquRTY[SO\mS ] R°X[W$yMS ] RªGM��R �|Çkp«�%½ 3 X ] £
�MWbR�qMX[X ] ¥/YmÀ¨N}\[vTW>SVR5\[W$XZS ] X ^ W$W$n}Y/q'R ] X�\mvi¥9quX[n�¥§WbYZ\[W$X[R 3¡] jTRTntquX 4 K$jTXZX[W$Ri\-qMR}n�\mvTWbX[W ^x] X[W
vtqMY-q�R ] X�\mvi¥9quX[n�K ]gl p ] RTW$Ri\-S`R�\[vTW \mXmquRTY[SO\mS ] R�X[W$yMS ] RªG

�Ld



�|SVygjTX[W§�kGíhkÈ*¤�W$a ] KbSV\ 4 S`R¢df�g� l n}W$p}\[vo½êK l �uYmÀ¨G²�~vTW 3 X ] �uW$R�qMXZX ] ¥/Y|YZv ] ¥�\mvTW*UgW$a ] KbSV\ 4 stWba`n
S`R0��Çkp«�LNu\mv}W ] \mv}W$X ] RTW$Y�YZv ] ¥ \[vTW�UMW$a ] KbSV\ 4 stW$aVn0S`R0��ÇkpªdMGM��R l%] YZ\ ]M^ \mv}W9Y[v ] ¥/R°n ]Ml qMSVR
\mv}W-stWba`nTY�qMXZW.qua l%] YZ\�SVRTnTS`Y�\mSVRTygjTSVY[vtq 3 a`WMN 3 j}\*¥/vTWbX[W/\mvTW-y 4 X[W 3Q] jTRTntqMX 4 qMpTpTX ] qMK�vTWbY*\[vTW
¥�W$YZ\[W$XZR 3¡] jTR}ntqMX 4 Nt\mvTW
stW$aVn ]M^ �|Çkpªd0vTqMY�q%Y ] jk\mvi¥9quX[n�K ]Ml p ] RTWbR5\$Nt\mvTW
stW$aVn ]M^ �|Çkp«�
vtqMY-q�R ] X�\mvi¥9quX[n�K ]gl p ] RTW$Ri\#G

�|SVygjTX[W
�LGíÕ}Èt�>UMW$X�\mjTXZRTS`RTy%YZ\[X[W$q l%^ j}RTKb\[S ] R ^x] X/�|Çkp«�°S`R�ILU¡G

�M�



�~v}W ] UgWbXZ\mj}X[RTSVRTy¢Y�\mXZW#q l�^ jTRTK¨\mS ] RÆ½ê�|S`ygj}X[W
�kGÌÕiÀ§S`R}nTS`K$qu\mWbY/\[vtqu\.q�Y[S`yMRTSVstK$qMRi\-q l%] jTRi\
]M^ S`Ri\[W$X l W$n}Srqu\[W�¥§qu\mWbX�S`Y�WbR5\[XmqMSVRTW$n°SVRi\ ] \mv}W9W$w5jtqu\ ] X[S`qMak\[vTW$X l¢] K$aVS`RTWuG²�Ä\*qMa`Y ] Y[v ] ¥/Y�\mvTqu\
nTjTW.\ ] \mv}W�arquK�� ]M^ q­nTW$Wbp�¥§WbYZ\mWbX[R 3Q] jTRTntqMX 4 KbjTX[XZW$Ri\~SVR ] jTX l¢] nTW$a¿Ni\mvTW>XZWb\[jTX[R�Ã ] ¥ ]M^
\mv}W F����(vtqMY§q0q 3i4 Y[Y[qMa;K ]gl p ] RTWbRi\§SVR¢\mv}W�Y ] j}\mvTWbX[R�v}W l S`Y[p}vTW$XZW>qMRTn S`Y*R ] \�X[W$Y�\mXZS`Kb\[W$n
\ ] \[vTW�jTpTp¡W$X ] X>\mv}W%SVRi\mW$X l WbnTSrqÁ\mW0aVWbUgWba`Y�qMY�SO\ Y[v ] jTa`n 3 WMGD�~vTSVY Y[pTjTXZS ] j}Y
n}W$W$p�Ã ] ¥ÂSVY
nTjTW.\ ] \[vTW � É~��qMRTn¢¥§W�¥/SVa`a¡qMYZY[j l W.\[vtqu\9SO\mY ] RTa 4 W Í WbKb\~SVY�\ ] ¥§W$qM�MWbR�\mvTW.jTpTp¡W$X9aVWbUgWba
X[W¨\mjTXZR�Ã ] ¥ÊS`R�\mv}W
Y ] j}\[vTW$XZR�vTW l SVY[pTvTWbX[WuGt�9\-\[vTW�W$w5jtqu\ ] X~¥§W
K#quR�YZW$W \mvTW \�¥ ] \[X ] p}S`K#qua
K$Wba`aVY0\mvtqu\°qMX[W�SVRTnTjTKbW$n 354 \mvTWo��� l quRÏj}p5¥�W$aVa`SVRTy�Y 4 YZ\[W l qu\°\[vTW�W$w5jtqÁ\ ] XbG��~vTWoK$X ] Y[Y
W$w5jtqÁ\ ] XZSrqMa¡¥/S`RTnTY l qM�uW�\mvTW l R ] R�Y 4Ll¢l Wb\[X[S`KuGL�HW K#quR�qua`Y ] Y[W$W>\[vTW Y ] j}\mvTWbX[RoY[j 3 \mX ] pk£
S`K$qMa¡K$W$aVaQ¥/vTSVK�v l WbX[ygWbn�¥/SV\[v \mvTW�n 4 Rtq l S`K#qua`a 4 n}S Í W$X[WbRi\~Y ] jk\mvTWbX[R�\mX ] pTSVK#qMa¡K$Wba`a�½xY[WbW �DS`j
Wb\-quacG;½�dfegeuÔ5À ^x] X�\mvTWbS`X§n 4 RTq l SVK$YmÀ¨GT�~vTW R ] XZ\[vTW$XZR�Y[j 3 \[X ] p}S`K#quaªK$Wba`a;SVY 3 quX[W$a 4 R ] \mSVK$W#q 3 a`WuN
q�p ] SVRi\9¥/vTS`K�vo¥/S`aVa 3 W nTS`YZK$jTYZY[W$n�S`R�\mvTW�RTW¤ÇL\.YZW$K¨\mS ] RªG

� ¯¦¥ � ��� �����%��!#,-	'&D§¡���©¨������¢��!$,-	'&���	­�����®	����

� ^ \[W$X YZj 3 n}jTKb\[S ] RªN¡¥9qÁ\mW$X ^ X ]gl \mvTW°YZj 3 \mX ] pTSVK#qMa�y 4 X[W$Y vTqMY�\mv}X[W$W°n}S Í W$X[WbRi\�p ] YZY[S 3 S`aVSV\mSVW$Y
\ ] K ] R5\[S`R5jTWuGD�~vTW%¥§qu\[W$X ^ X ]gl \mvTW°¥�W$YZ\[W$XZR l¢] YZ\­ptqMXZ\ ]M^ \mv}W 3 qMY[SVRHXZW$K$SVX[KbjTarqu\[W$Y SVR�\[vTW
Y[j 3 \mX ] pTS`K$qMa|y 4 XZWMG«�ÆqÁ\mW$X ^ X ]gl XZW$ygS ] RTY ^ j}XZ\mv}W$X>W$qMYZ\�W$Ri\mWbX[Y>\mv}W'\mX ] pTS`KbY�WbSV\mv}W$X.\[vTX ] jTygv
\mv}W
SVRi\mW$XZS ] X ] X~S`R�q°a ] ¥�W$X~¥§WbYZ\[W$X[R 3Q] jTRTntqMX 4 K$j}X[X[WbRi\#G«�~vTS`Y~¥§qu\mWbX ^ W$W$n}Y/\[vTW
��P>��N 3 W¤£
K ]Ml WbY>W$Ri\mX[qMS`R}W$n�SVR�\mvTW­W$w5jtqu\ ] X[S`qMa l S Ç}Wbn�arq 4 W$X>quRTn�X[W¨\mjTXZRTY>p ] a`W¨¥9quX[n�SVR�\mvTW0��� l qMR
arq 4 W$X�½ { WbnTa ] Y[� 4 ½�dfegÕihMÀ¨Ni�DS`j%Wb\9qMacGt½�dfegeuÔ5À[À¤Gi�~vTS`Y*K ]gl pTaVW¨Ç°\[vTX[WbW�nTS l WbRTY[S ] RtqMaTY�\mXZjTKb\[jTX[W
]M^ \mvTW�Ã ] ¥ÎstW$aVnÐS`Y 3 W$Y�\ quRtqMa 4 ©bW$n�¥/SV\[vÐÃ ] qu\mY�½ãULS`XZ\[jtqMa�ptqMXZ\[S`Kba`W$Y°SVR ] jTX l%] n}W$aãÀ¤G¦�HW
X[Wba`W$qMY[Wbn \mvTW/Ã ] qÁ\mY*S`R n}S Í W$X[WbRi\9qMXZW#qMY ]M^ \mvTW.Y[j 3 \[X ] p}S`K#qua¡y 4 XZW$YbGT�>j}\ ]M^ qua`aT\mv}W�X[WbY[jTaO\mSVRTy
\mX[q�eZW$K¨\ ] XZS`WbY­¥�W�pTS`K��uW$nÆ\mv ] Y[W%\mvtqu\'vTS`yMvTa`SVygvi\
\[vTW SVRi\mW$X[qMKb\[S ] R 3 W¨\�¥§WbW$R�\mv}WoF����ÂqMRTn
\mv}W�¥/SVRTnk£ÄnTX[SOUgW$R�K$SVX[KbjTarqu\[S ] R;G
��S`ygjTXZW-�kGÌe�YZv ] ¥/Y*\[vTW~\mX[q�eZW$K¨\ ] XZS`W$Y ]M^ Ã ] qÁ\mY�S`R��|ÇkpªdgG5�~vTW~Ã ] qÁ\mY�¥§WbX[W-X[Wba`W#quY[W$n 3 W$a ] ¥

\mv}W ��� l quRHa`q 4 W$X�S`R�\[vTW�W#qMY�\mW$XZR¼ptquXZ\ ]M^ \mvTW�R ] X�\mvTWbX[RHY[j 3 \[X ] p}S`K#qua�y 4 X[W�½¿��IT�­À¤GD�~vTW
stXZYZ\9\[vTS`RTy�\ ] R ] \mSVK$W-S`Y�\mvtqÁ\§\mv}W>��� l qMR Y[jTK¨\mS ] R�S`R%\mvTW-\mX ] pTS`K$qMa«y 4 X[W�W Í WbKb\[SVUgWba 4%3 a ] K��5Y
\mv}W�S`Ri\mWbX[S ] X'ptqu\[vi¥9q 4 SVRÆ\mvTW�R ] XZ\mv;G � ^ \[W$X°YZj 3 n}jTKb\[S ] R�n ] ¥/RÐ\ ] q 3¡] j}\�d²±M� l N¦\[vTW
¥§qu\mWbX%Ã ] ¥/Y°¥�W$YZ\¢S`R�\[vTW�� ] X�\mv ��w5jtqÁ\ ] XZSrqMa9�§jTX[XZW$Ri\�½ê���*�~À¨N�Ã ] ¥/Y�Y ] j}\mvÏS`RÏq�a ] ¥�W$X
¥�W$YZ\[W$XZR 3¡] jTR}ntqMX 4 K$j}X[X[WbRi\�jTRi\mSVa.SO\ aVW#q#UgWbY \mvTW 3Q] j}RTntqMX 4 quyiqMS`RÏ\ ] Ã ] ¥2W$qMYZ\�S`R \[vTW
���*�~��G;�«X ]gl \mv}W$X[W­SV\-Ã ] ¥/Y�Y ] j}\mv�\ ]¢^ WbW$n�\[vTW0��P���NQjTpi¥�W$aVa`Y>quRTn l qM�MWbY�SV\-p ] a`W¨¥9quX[n
qMyiquS`RoS`R�\mv}W'��� l quR�a`q 4 W$XbGt�Ä\-\mqM�MWbY�q 3Q] jk\�Õ°\ ] df� 4 W$qMX[Y/\ ] K ]Ml pTaVWb\[W>\mvTSVYue ] jTX[RTW 4 Gt��R

� Ñ



−175

−150

−125

−100

−75

−50

−25

0

300 310 320 330 340 350 360
−10

−5

0

5

10

15

20

25

30

35

�|SVygjTX[W¢�kGÌe}ÈD�¦Xmq�eZWbKb\ ] X[SVW$Y ^x] X Ã ] qu\[Y
XZW$aVW#qMYZW$n 3 W$a ] ¥Â\mvTW%��� l quR¼arq 4 W$X
S`R�\mvTW%R ] X�\mvTWbX[R
Y[j 3 \mX ] pTS`K$qMaDy 4 X[W ]M^ �|Çkpªd�½ã\mvTW�K ] a ] X 3 qMX~SVRTnTS`K$qu\mWbY9\mvTW�nTWbp}\mv�S`R l Wb\[W$X[YmÀ¨G

−175

−150

−125

−100

−75

−50

−25

0

300 310 320 330 340 350 360
−10

−5

0

5

10

15

20

25

30

35

��S`ygjTXZW��kGOdf�}ÈT�.Y/S`R��|S`yMjTX[W
�kGÌe 3 j}\ ^x] X/�|Çkp«�kG

�ÁÔ



�|SVygjTX[W��kGOdgdgÈ§F�W$XZS`nTS ] RtqMa~UMW$a ] K$SO\mSVW$Y%S`R \[vTW�qMXZW#qH¥/v}W$X[W�\mvTW�Ã ] qu\mY¢W$Ri\mWbX \mv}W�¥§WbYZ\[W$X[R
3¡] jTRTntquX 4 K$jTXZX[WbR5\[Y-½êSVR­K l �uYmÀ¨GÁ�~vTW9Y�\mXmquS`ygvi\�©$W$X ] a`SVRTW�S`RTn}S`K#qÁ\mW$Y�\mv}W 3 S ^ jTX[K$qu\mS ] R­a`qu\mSO\mjTn}W
^x] X/�|ÇkpªdgNt\mv}W 3 X ] �uW$R�©bW$X ] aVS`RTW�\[vTW 3 S ^ j}X[K#qÁ\mS ] R�arqu\[SV\mj}nTW ^x] X/�|Çkp«�kG

�|SVygjTX[W°�kGVdf�kÈD��UgWbXZ\[jTX[RTSVRTyoYZ\[X[W#q l%^ jTR}Kb\mS ] R ^x] X �|Çkpªd�S`R»I5UQGD�MjTYZ\ \[vTW°jTpTp¡W$Xª)g�M� l qMXZW
Y[v ] ¥/R�\ ] W l pTvtquY[S`©bW \mvTW�YZ\[X[jTK¨\mjTXZW­SVR�\mvTW \mv}W$X l%] K$a`SVRTWMG

�M±



�|Çkp«�°\[vTW Ã ] qu\[Y~¥§WbX[W�X[Wba`W#quY[W$n�S`RoW¤ÇTquKb\ma 4 \[vTW�Ymq l W�qMX[W$q 3 j}\ ] RTa 4 q l SVR ] XZSV\ 4%]M^ \mvTW l
W$Ri\[W$X�\mvTW9\[X ] p}S`K$Y~½¿�|SVygjTX[W9�kGOdf�iÀ¨GgF ] Y�\ ]M^ \mvTW l X[WbK$SVX[K$j}arqu\[W9S`R0\[vTW9Y[j 3 \mX ] pTS`K$qMaTy 4 XZWMGg�.pk£
ptqMXZW$Ri\ma 4 \mv}W.XZWb\mj}X[R�Ã ] ¥ ]M^ \mvTW.F����ÏK�vTqMRTygWbn¢\mv}W-Ã ] ¥ stW$aVn qu\�\[vTW~¥§WbYZ\[W$X[R 3Q] j}RTntqMX 4
S`RHq�¥9q 4 \ ] S`R}vTS 3 SO\�\[vTW¢K ] RTRTWbKb\[S ] R 3 W¨\�¥§WbW$R¼\[vTW%R ] XZ\[vTW$XZRHYZj 3 \[X ] pTSVK#qMa�y 4 XZW quRTn»\[vTW
\mX ] pTSVK$Y$G;�|S`yMjTX[W0�kGVdMd0Y[v ] ¥/Y \mvTqu\>\mv}W0X[W¨\mjTXZR�Ã ] ¥ ]M^ \[vTW%F����ÊY[vTS ^ \mWbn�\mvTW°a`qu\mSO\mjTnTW ]M^
UuqMRTSVY[vTSVRTy l WbX[S`n}S ] Rtqua¡UMW$a ] K$SO\ 4 ½ 3 S ^ jTXZK#qu\[S ] R arqu\[SV\mj}nTWfÀ�Y ] j}\[v 3i4 qMp}pTX ] ÇkS l qu\mWba 4 db£��0nTW¤£
ygXZW$W$Y§S`R¢\[vTW>XZW$a`W¨UuqMRi\9nTWbp}\mvTY ½êX[Wba`W¨UMquR5\ l W$qMRTY*\mvtqu\9q'Y[SVygRTSOstK#qMRi\§q l%] jTRi\ ]u^ Y[j 3 nTjTK¨\mW$n
¥§qu\mWbX�qMX[XZSVUgWbY°qu\0\[v ] YZW�nTW$p}\[vTY�qu\0\[vTW ¥�W$Y�\mW$XZR 3¡] jTR}ntqMX 4 À¤G��tjTXZ\[vTW$X l¢] X[WMN|qMY0p ] S`Ri\[W$n
] j}\.qMaVX[W$qMn 4 SVR�\mvTW�arquYZ\/Y[WbKb\[S ] RªNT\[vTW'F�����n ] W$Y/R ] \ ] R}a 4 K�vTqMRTygW�\mvTW Ã ] ¥�stW$aVn�qu\~\[vTW
¥�W$YZ\[W$XZR 3¡] jTRTntquX 4 N 3 j}\°\ ] q�a`WbY[YZW$X�nTW$yMX[W$W�K�vTqMRTygWbY%\[vTW�stW$aVn�¥/SV\mv}S`R�Y[W¨UgWbXmqMa~nTWbygX[WbW$Y
]M^ SO\#G¡�ÂK ]gl ptqMXZS`Y ] R ]M^ \[vTW0WbRTnTp ] S`Ri\mY ]M^ \mvTW­UgW$K¨\ ] XZY RTW#quX 3i4 \[vTW 3 S ^ jTX[K$qu\mS ] R�a`qu\mSO\mjTn}W
Y[v ] ¥/YbN¦\[vtqu\ \[vTS`Y W Í WbKb\
S`Y�q 3¡] j}\
quY 3 S`y�qMY>\mv}W%W Í WbKb\ ]M^ Y[vTS ^ \mS`R}y�\mvTW 3 S ^ jTX[K$qu\mS ] R�arqÁ\mSO£
\mj}nTWMG;É§W$K$qMjTY[W­\mvTW
p ] Y[SV\[S ] R ]M^ \[vTW'YZj 3 \[X ] pTSVK#qMa¦y 4 X[W
nTSVn�R ] \�K�vtqMRTyMWMN«\mvTSVY l W#qMR}Y.\mvTqu\
Y ]Ml W ]M^ \mvTW~¥§qu\mWbX*\[vtqu\�\mjTXZRTW$n%Y ] j}\mv¢S`R%�|Ç}p;d�vtqMY�\ ] \[jTX[R%R ] X�\mv%S`R%�|Ç}pt�kG5� ] w5jtqMRi\mS ^ã4
\mv ] Y[W�K�vTqMRTygWbY0S`R¼\[vTW KbX ] YZY0W$w5jtqÁ\ ] XZSrqMa�Ã ] ¥�N|SO\'SVY­W$qMY[SVW$Y�\0\ ] a ]L] ��qu\'\[vTW ] UMW$XZ\[jTX[R}S`RTy
YZ\[X[W$q l%^ j}RTKb\[S ] R�SVR 3¡] \mv¢W¨Çkp¡W$X[S l WbRi\mY$Gk��Y§�|S`ygj}X[W��kGVdf�
Y[v ] ¥/YbN}\mv}W$X[W>qMX[W­d²h'ILU ]M^ ¥§qu\[W$X
jTpi¥�W$a`aVS`RTy�S`Ri\ ] \mvTW�Wbw5jtqu\ ] X[Srqua�\[vTW$X l¢] K$aVS`RTW ^ X ]Ml \[vTW Y ] j}\[vTW$XZRÏYZj 3 \[X ] pTSVK#qMa*y 4 X[W qMRTn

��S`ygjTXZW
�kGOd Ñ ÈT�.Y-SVR��|S`ygj}X[W��kGOd²� 3 j}\ ^x] X/�|Çkp«�kG

��)



df�%ILU ^ X ]gl \mvTW R ] XZ\mv}W$X[RoYZj 3 \mX ] pTSVK#qMaªy 4 XZWMGT�~v}S`Y/qMY 4kl%l Wb\mX 4 SVY9nTjTW>\ ] \[vTW>¥/S`R}nosTW$a`n;G
É 4 a ]L] �5S`RTy�qÁ\��|S`yMjTX[W0�kGVd Ñ ¥§W°YZW$W°\mvtqÁ\ S`R��|Çkp«�o�g±�ILU�K ]gl W ^ X ]Ml \[vTW°Y ] jk\mvTWbX[R»qMRTn
] RTa 4 �°I5U ^ X ]gl \[vTW R ] X�\mvTWbX[R�YZj 3 \mX ] pTSVK#qMaQy 4 X[W%½x\[vTW>WbwLjTqu\ ] X�¥9quX[noy 4 X[W 3¡] jTRTnTqMX[SVW$Y~qMXZW
qu\
df� � �(qMR}n�qÁ\­d#Õ � � XZW$Y[p¡W$K¨\mSOUgW$a 4 À¨G
�¾vtqu\~qMX[W>\[vTW>W¨Ç}qMK¨\/ptqu\[v5¥§q 4 Y ]u^ \[vTW�F�����X[W¨\mjTXZR�Ã ] ¥f�
�~vTW�qMRTqMa 4 Y[SVY ]M^ Ã ] qu\9\mX[q�eZW$K¤£
\ ] X[S`WbY§YZv ] ¥/Y9\mvtqu\�\mvTWbX[W quX[W«eZjTY�\§\�¥ ] p ] Y[Y[S 3 a`SO\mSVW$Y*S`R ] jTX l%] n}W$acG5�~vTW>sTX[YZ\ ] RTW>SVY9q­Ã ] ¥
qMa ] RTy0\mv}W>¥§WbYZ\mWbX[R 3Q] j}RTntqMX 4 S`R�SVRi\mW$X l WbnTSrqÁ\mW�a`q 4 W$XZY­½¿�|SVygjTX[W>�kGOd#Ô5À¨Gk�~vTW�Y[WbK ] RTn ] RTW SVY
q�K ]gl pTa`SVK#qu\[W$n&e ] jTXZRTW 4 \mv}X ] jTyMvH\mv}W%\[vTW$X l¢] K$aVS`RTW%qMRTn¼��� l qMRHarq 4 WbX[Y ]M^ \mv}W¢WbwLjTqu\ ] XbG
É§WbK#qMjTYZW'\mv}W
\[vTW$X l¢] K$aVS`RTW>¥§qu\mWbX[Y/Ã ] ¥ÖY ] jk\mv�SVR�\[vTW
W$w5jtqu\ ] X[S`qMaDy 4 X[WuN«\[vTW­¥§qu\[W$X-vtqMY/\ ]
Ã ] ¥ R ] X�\mvHW$SV\[vTW$X
S`R»\mvTW¢��� l qMRHarq 4 WbX ] X
qMa ] RTyo\mvTW%¥§WbYZ\[W$X[R 3¡] jTR}ntqMX 4 \ ] XZW#qMK�v¼\[vTW
R ] X�\mvTWbX[R l S`nTa`qu\mSO\mjTnTWbY$G��9¥ ] \ 4 pTSVK#qMa*\mXmq*eZW$Kb\ ] X[SVW$Y�qMXZW�nTSVY[pTa`q 4 W$nÐS`RÆ�|S`ygj}X[Wo�kGOd²±kG��~vTW
¥§qu\mWbX%YZj 3 nTjTKb\[Y�S`R�\mvTW�Y ] j}\[vTW$XZR YZj 3 \mX ] pTSVK#qMa9y 4 XZW�\ ] q 3¡] j}\¢�u�g� l N�WbR5\[W$XZY%\[vTWo��É~�
¥/vTSVK�v ^ W$WbnTY¢\[vTW���P���G��~vTW���P>�Î\mX[qMRTYZp ] X�\mY�\mvTW�¥9qÁ\mW$X%W#quYZ\ ¥/v}W$X[W�SV\%jTpi¥�W$a`aVY¢SVRi\ ]
\mv}W l S ÇkW$nÆa`q 4 W$XbG|� ^ \[W$X°quR ] \mv}W$X0jTpi¥�W$aVa`S`R}y�qMRTn�n ] ¥/Ri¥�W$aVa`S`R}y�K 4 K$aVW�S`RH\mvTW�Wbw5jtqu\ ] X[Srqua
jTpi¥�W$a`aVS`RTy�Y 4 Y�\mW l SV\~stRtqua`a 4 W$YZK#qMp¡W$Y.R ] X�\mvoS`R�\mv}W­��� l qMR�a`q 4 W$XbG
�¾SO\mv ] j}\>\mX[qMK$WbX[Y�SV\�S`Y>n}SVÒ%K$jTaO\>\ ] \[W$aVa|W¨Ç}qMK¨\ma 4 v ] ¥ l jTK�v ]M^ \mvTW%F���� X[W¨\mjTXZR�Ã ] ¥

ptqMYZY[WbY�\[vTX ] jTygv \mvTWÐ��� l qMR arq 4 WbX ] X�\[vTW�S`Ri\[W$X l W$n}Srqu\[WH¥�W$YZ\[W$XZR 3¡] jTRTntquX 4 K$jTXZX[W$Ri\
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�|SVygjTX[W»�LGVd²±LÈ§�9¥ ] Ã ] qu\mY�\mvTqu\�\�qM�uW�\mvTW�YZjTX ^ qMKbW�ptqu\mv¾\ ] \[vTW�R ] X�\mvªG~�~vTW 4�l%] UMW�\ ]
\mv}W'��P>��Nae ] SVR�\[vTW \mX ] pTS`K$qMaDK$Wba`a�qMR}n�q ^ \[W$X-qMR ] \[vTW$X/jTpi¥�W$aVa`S`R}y;�un ] ¥/Ri¥§Wba`aVS`RTy�K 4 Kba`W�\mvTW 4
W$YZK#qMp¡W�\ ] \mvTW
� ] XZ\[v�SVRo\[vTW
��� l qMRoarq 4 W$X$G

¥/S`R}nªGQ�.ptqMX�\ ^ X ]gl \mvTW­R ] RTaVS`RTW$qMX ] UgW$XZY[v ]L] \�X[W$yMS ] R ]M^ \mv}W0��É9�c�M���*�~� \mvTW­X[WbY[jTaO\mY-S`R
\mv}W.Ã ] ¥�stWba`n ¥�W$XZW qMa l%] Y�\�S`nTWbR5\[S`K$qMat\ ] \[vTW.n}S Í W$X[WbRTK$W ]M^ �|Çkp«�'qMRTn���Çkpªd°½êR ] \�Y[v ] ¥/RtÀ¨G
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qMY�\mvTW%S`Ri\[W$X l W$n}Srqu\[W
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] RTW vTqMa ^�]M^ \[vTW
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�|SVygjTX[W Ñ GVdMÈ;�~vTW 4 W#qMXZa 4�l W$qMR�¥/S`RTn�Y�\mXZW$Y[Y ] UgWbX \mvTW0n ]gl quS`RªG¡�~vTS`Y.stygjTXZW ^ jTXZ\[vTW$X l¢] XZW
Y[v ] ¥/Y~\[vTW>vTSVygv�X[WbY ] aVj}\mS ] R�qMa ] RTy
\mvTW�É§X[qM©$SVa`S`qMR¢K ] qMY�\/qMRTn�\[vTW>W$w5jtqÁ\ ] X�½ ^x] X§\[vTW>Ymqu�MW ]M^
K$a`qMX[SO\ 4�] R}a 4 W¨UgW$X 4o^x] jTXZ\[v�yMX[S`n}p ] SVRi\~S`Y/Y[v ] ¥/RtÀ¨G¡�~vTW0�9quX[S 3}3 W$qMR�IkW#q%S`Y/R ] \-ptqMX�\ ]M^ \[vTW
l%] nTWbaªn ]gl qMSVRªG
\mv}W�a ] RTygSV\[jTnTSVRtqMaTXZW$Y ] a`j}\[S ] R%S`Y*X[WbnTjTK$Wbn ^ X ]gl d*�uÔ � \ ] daµJ± � qu\*\mvTW.© ] RTqMa 3Q] j}RTntqMXZS`W$Y>½êYZW$W
�|SVygjTX[W Ñ GVd ^x] X�qMR�SVa`a`j}YZ\mX[qu\mS ] R ]u^ \[vTW�X[W$Y ] a`jk\mS ] R«À¨Gª�~v}W$X[W%qMXZW Ñ ��a`WbUMW$aVY
SVR�\mvTW°UMW$XZ\[S`K$qMa
¥/SV\[v�q�df� l X[WbY ] aVj}\mS ] RoS`R�\[vTW \ ] p»df�g� l G

� ] X[SV© ] Ri\mqMa l S Ç}SVRTyoS`Y
n ] RTW 3i4 q���qMpTarquK$SrquRHYZK�vTW l W¢¥/SO\mvH\[vTW WbnTn 4 ULS`Y[K ] Y[SO\ 4 qMRTn
nTS Í jTYZSVULSV\ 4H3 W$S`R}y�a`SVRTW#qMXZa 4 nTWbpQWbRTnTW$Ri\ ] RÆ\[vTW�X[WbY ] aVj}\mS ] RªÈ ^ X ]gl �M�g�a� � � �2� ^x] X�d��uÔ � \ ]
�M�g�M�a� � � �2� ^x] X>d � X[WbY ] aVj}\mS ] RªG}��R�\[vTW UgW$X�\mSVK#qMa¿Ntq��-SVK�vtqMX[n}Y ] RoR5j l03 W$X�£�nTWbpQWbRTnTW$Ri\-UgWbXZ\mS £
K#qua l S ÇkS`RTy>YZK�vTW l W/S`Y�j}Y[W$n;GkP-RTYZ\mq 3 aVW§\mW l p¡W$X[qu\mjTXZW~ygXmqunTS`WbR5\[Y�qMX[W~Wba`S l SVRtqu\mWbn 3i4°l SOÇkS`R}y
vTW$qu\/UgW$X�\mSVK#qMaVa 4 \ ] q�n}W$p}\[v�\[vtqu\-W$RTYZjTX[WbY�q�YZ\mq 3 aVW nTW$RTYZSV\ 4 ygX[qMnTSVW$Ri\#G
�~v}W~S`RTSO\mSrquagK ] R}nTSV\[S ] R­S`Y�q.YZ\�qÁ\mW ]M^ XZW$Y�\#GiIkqMa`SVRTSV\ 4 XZW l qMS`RTY¦K ] RTYZ\mqMRi\�S`R'\[S l W§quRTn°Y[ptquK$W
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�|SVygjTX[W Ñ Gí�kÈ*�~vTW�\mS l W l W#qMR�n}W$p}\[v�S`Ri\mWbygXmqu\[W$n(\[XmqMR}Y[p ] XZ\�½êS`R�ILU}À¨G��~vTW�qMRi\mSVK 4 K$a ] RTSVK
K$SVX[KbjTarqu\[S ] R}Y­R ] XZ\mv ]u^ dfÕa¶�� quRTn�Y ] jk\mv ]M^ df� � � ¥/S`aVa 3 W�XZW ^ W$XZX[WbnÆ\ ] qMY­R ] XZ\[vTW$XZRÐqMRTn
Y ] j}\mvTWbX[R�YZj 3 \[X ] pTSVK#qMaty 4 XZW$Y�½cIk�-� Y�À¤G5�~vTW.K 4 K$a ] RTS`K/K$SVX[KbjTarqu\[S ] R 3 Wb\�¥�W$WbRo± � �¬qMR}n�dfÕ � �
¥/S`aVa 3 W>K$qMa`aVW$n \[X ] pTSVK#qMa¡y 4 X[W°½ê�-�
À§qMRTn \[vTW W$w5jtqÁ\ ] XZSrqMa¡y 4 X[W�½ê�*�­À�SVY 3 Wb\�¥�W$WbRHdf� � ��qMRTn
± � �HG
qu\'qoUuqMaVjTW ]M^ Ñ ±opTYZjªG��~vTW¢¥/SVRTn»YZ\mXZW$YZYo½¿�-W$a`aVW$X l qMR�quRTnÆ� ] Y[WbRTYZ\[W$SVR�½�d#egÕ Ñ ÀZÀ�quRTn»\[vTW
X[WbY[jTaO\mSVRTy�nTW$p}\[v�SVRi\mW$yMXmqu\[W$n�K$S`XZK$jTa`qu\mS ] R�qMXZW�Y[v ] ¥/R�SVR��|S`ygj}X[W Ñ GOd
qMRTn��|S`yMjTX[W Ñ Gí�kG��~vTW
S`R}SV\mS`qMa«\mW l p¡W$XmqÁ\mjTXZW nTS`Y�\mX[S 3 j}\[S ] R�SVY~Y 4Ll%l W¨\mX[SVK q 3¡] j}\~\[vTW�W$w5jtqu\ ] X/qMRTnoS`Y~WbY[YZW$Ri\mS`qMa`a 4 q
© ] RtqMa`a 4 q#UgW$X[qMygWbnªN|SVnTW#qMaVS`©bW$n»K$a`S l qÁ\ ] a ] y 4 ½¿qMY
Y[v ] ¥/R�SVRÆ�|SVyTG¦�kG Ñ À¨G¦�~vTS`Y
pTX ] sta`W%S`Y'qMa`Y ]
jTYZW$n�qu\�\[vTW�YZjTX ^ quK$W�\ ] XZW$Y�\ ] XZW�\[vTW�YZjTX ^ quK$W�\[W l pQWbXmqu\[jTX[W�¥/SO\mv q»Ôi�²£�ntq 4 Y¢XZW$a`qÁÇ}qu\mS ] R
\mS l WuGg�~vTW-W¨Çkp¡W$X[S l WbRi\�¥9qMY*S`Ri\[W$ygX[qu\mWbn ^x] X~d#Õ 4 W#qMXZY 3 W ^x] X[W-qMR 4 qMRtqua 4 Y[SVY�¥9qMY*p¡W$X ^x] X l W$n
] X�Ã ] qu\mY>qMRTn�\mX[qMK$WbX�¥�W$X[W°SVR�eZW$K¨\mWbnÏ½ 3 W$K#qujTY[W ]M^ \[vTW ^ qMY�\>\mX ] pTS`K$qMa�qMn�eZjTY�\ l W$Ri\�qMRTn�\[vTW
S`R}SV\mS`qMaiYZ\[Xmqu\[SVstK$qu\mS ] R�\mvTSVY�q.YZj}Ò%K$SVW$Ri\�Y[p}S`R5jTp0\mS l W�£;Y[W$W9��SVj0qMR}n { v}S`arquRTnTW$X§½�d#egei±gÀZÀ¨G²�~vTW
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�|SVygjTX[W Ñ G Ñ È«�~vTW­\[S l W l W$qMR�© ] RtqMaVa 4 SVR5\[W$ygX[qu\mWbn�\mX[qMRTYZp ] X�\�SVR�\[vTW­j}pTpQWbX'df�M�g� l�]M^ \[vTW
¥§qu\mWbX­K ] a`j l RÏ½êK ] Ri\ ] j}X
SVRi\mW$X�UuqMacÈª��I5UTÀ¤GD�~vTW%ntqMY[v}W$n»a`S`R}W$Y S`R}nTS`K$qu\mW0K ] jTRi\mWbX[Kba ] K��5¥/SVY[W
K$SVX[KbjTarqu\[S ] R;GQ�HW¢K$qMRHYZW$W�\mvTW�Y ] j}\mv}W$X[RHY[j 3 \mX ] pTS`K$qMa�K$Wba`a�S`R�\[vTW¢I ] j}\[vTW$XZRÆ�.W l SVY[pTv}W$X[WuN
\mv}W�YZ\[X ] R}y'¥/S`RTnL£�S`R}nTjTK$Wbn WbwLjTqu\ ] XZSrqMa«KbW$a`aQqu\*\mvTW.W$w5jtqu\ ] X9quRTn¢\[vTW.\[vTX ] j}ygv}Ã ] ¥ ]M^ SVRi\mW$X�£
l W$nTS`qu\mW>¥§qu\mWbX 3 Wba ] ¥ \[vTW \mvTWbX l%] Kba`S`R}WMG
W Í W$K¨\ ]M^ \mvTW°yMa ]g3 qua�F����Ê¥9quY X[W$p}X[W$YZW$Ri\mWbn 3i4�] pQWbR 3¡] jTR}ntqMX 4 K ] R}nTSV\[S ] RTY0½c� É~�~À¤Gª�Ä\
S`Y§�LR ] ¥/R;NT\mvtqu\/��É9��XZW$RTn}W$X9\mv}W pTX ]g3 a`W lº]M^ Y ] aVULS`RTy­\mvTW>p}X[S l SV\[SVUMW.WbwLjTqu\mS ] RTY~S`aVa«p ] YZW$n
½c�>aVS`ygWbX0qMRTn(IkjTR}nTYZ\[X ]gl ½�dfeihMÕgÀ[À¨G|�.W¨UgW$X�\mvTWba`WbY[Y ] RTW�K#quR l qM�MW�p}X ] ygXZW$YZY%S ^ \mvTW�WbX[X ] X[Y
\mvTqu\%qMX[W�SVRi\mX ] nTjTKbW$n 3i4 \mvTW�� É~�ºqMX[W�Y l qua`a§WbR ] jTyMv quRTnÐn ] R ] \�ygX ] ¥ÎS`R�\[S l W�½êYZW$W
Ikptqua`aDqMR}n�� ]g3 SVRTY ] RH½�dfegÕgeiÀ ^x] X/q%n}Wb\�quS`a`Wbn�nTS`YZK$jTYZY[S ] R«À¨G
�9\�\mvTW ] p¡W$R 3¡] jTR}ntqMX[SVW$Y-\mvTW'\[W l pQWbXmqu\[jTX[W0qMRTn�\mv}W 3 qMX ] \mX ] pTS`K­YZ\[X[W#q l%^ jTR}Kb\mS ] R�qMXZW

Y[p¡W$KbSVstWbnªGQP.Y[SVRTy�\mvTW0ILUgWbX[nTXZjTp 3 qMa`qMRTKbW'qMR}n�ygW ] YZ\[X ] p}v 4 N¡\[vTW l%] nTW$aDK$qMa`KbjTarqu\[W$Y~\mv}W
UMW¨£
a ] K$SO\ 4 stWba`n�½¿IL\mW¨UgWbRTY�½�d#egeg�iÀZÀ¨Gg�~vTW 3 qMX ] \mX ] pTS`K/Y�\mX[W$q l�^ jTRTKb\[S ] R¢qMRTn%\mW l p¡W$X[qu\mjTXZW�qÁ\*\[vTW
l W$X[SVnTS ] RtqMa 3¡] jTR}ntqMX[SVW$Y-qMXZW�\mqM�MWbR ^ X ]gl \mv}W
Y�\mW$qMn 4 YZ\mqu\mW
Y ] a`j}\[S ] R ]M^ \mvTW�pTj}X[W$a 4 ¥/S`R}nk£
nTXZSVUgWbR�K$S`XZK$jTa`qu\mS ] RªGt�~vTW 3 qMY[SVR ^x] X.\[vTW0pTj}X[W$a 4 ¥/SVRTnk£ÄnTX[SOUgW$R�KbS`XZK$jTa`qu\mS ] R�W¤ÇL\mW$R}nTW$n ^ X ]gl
Ôi� � ��\ ] Ôi� � �HGT� ] Y[S l jTarqÁ\mW.\[vTW>\mv}X ] jTyMv}Ã ] ¥ ]u^ \[vTW
F�����X[Wb\[jTX[R�Ã ] ¥�N}\[vTW 3 qMX ] \mX ] pTSVK
YZ\[X[W$q l%^ j}RTKb\[S ] R�S`Y l¢] nTSOstW$n�Y ] \mvtqu\­d²±%ILUoÃ ] ¥ S`Ri\ ] \[vTW°I ] j}\mv��9\marquR5\[S`K
qMaVa�qMa ] R}y�\[vTW
Y ] j}\mvTWbX[R 3¡] jTRTnTqMX 4 qMRTnHa`W$qfUMW \mv}W�� ] XZ\mvH�9\ma`qMRi\mS`K%S`R�\mv}W R ] X�\mvi¥�W$YZ\�K ] X[R}W$X­\[vTX ] jTygv
q�¥�W$YZ\[W$XZR 3¡] jTRTnTqMX 4 K$jTXZX[WbR5\�½xY[WbWo�|S`ygj}X[W$Y Ñ GJ��qMRTn Ñ G Ñ À¨G��~vTW$YZW�d²±�ILU¼W$Ri\mWbX0\mvTW�n ] £
l qMS`R�qMKbX ] YZY.\mv}W­Y ] j}\mv}W$X[R 3Q] j}RTntqMX 4 S`Ro\mvTW­jTpTp¡W$X
df�g�g� l®]M^ \mv}W
¥§qu\mWbX.K ] a`j l RªNT\[vTW$SVX

Ñ �



W¨Ç}qMK¨\0YZptqu\mS`qMa�nTSVYZ\mXZS 3 jk\mS ] R»n}W$p¡W$RTnTY ] RH\[vTW¢YZpQWbK$SOstK#qu\[S ] R ]M^ \[vTW�\mW l p¡W$XmqÁ\mjTXZW%stWba`n¼qu\
\mv}W Y ] j}\mvTWbX[R 3¡] jTRTnTqMX 4 G��~vTW¢\ ] \mqMa�S`R}Ã ] ¥@SVY­X ] jTygv}a 4 K ] RTY[SVYZ\mWbRi\0¥/SV\[v¼R5j l03 W$XZY ^ X ]gl
\mv}W°a`SV\[W$X[qu\mjTXZW�½¿IkK�v l SV\m©'qMRTn»F�K#�9qMXZ\[RTW 4 ½�dfege Ñ À[À-qMRTn�\mvTW°ILUgWbX[nTXZjTp»\[XmqMR}Y[p ] XZ\�quK$X ] Y[Y
�g± � �9Gk�HW>nTS`n R ] \/qu\Z\mW l p}\�\ ] YZS l jTa`qu\mW.q0nTWbW$p�¥�W$YZ\[W$XZR 3¡] jTRTnTqMX 4 K$jTXZX[WbR5\ 3 W$K$qMjTYZW�¥�W
¥§qMRi\mW$n�\ ]
^x] K$j}Y ] R%\mvTW/¥§qMX l ¥§qu\mWbX�XZWb\mj}X[R Ã ] ¥ ]u^ \mv}W F����(qMR}n SV\[Y�S`Ri\mWbXmqMK¨\mS ] R%¥/SO\mv
\mv}W�¥/SVRTnk£ÄnTX[SOUgW$R�K$SVX[KbjTarqu\[S ] R;G
� ] Y[j}pTp ] XZ\�\[vTW~qMRtqua 4 Y[SVY ]M^ \[vTW l%] nTWba}XZW$Y[j}aV\mY�¥§W9SVRTK$aVjTnTWbn0UkSVXZ\[jtqMak�¦quygXmqMR}ygSrqMR
Ã ] qu\[Y

S`R ] jTX9R5j l W$X[SVK#qMaQW¨Çkp¡W$X[S l WbRi\mY$Gk�¾vTW$R�qu\Z\mW l p}\[S`RTy'\ ] W¨ÇL\mX[qMKb\-��qMyMXmqMRTyMSrqMR�SVR ^x] X l qu\[S ] R
^ X ]Ml qMR0��jTaVW$XZSrqMR�ntqu\mqMY[W¨\#N²K#quX[W l jTYZ\ 3 W*\mqM�MWbR­\[vtqu\¦K ]gl pTj}\mqu\mS ] RtqMaMW$X[X ] X[Y¦X[W l quS`R�Y l qMa`a
K ]Ml ptquX[W$nH\ ] \[vTW�q l pTa`SO\mjTn}W ]u^ \mvTW¢Ã ] ¥ºsTW$a`n;G�� ] K ]Ml pTjk\mW¢\[vTW�ptquXZ\mSVK$aVW�\[Xmq�eZWbKb\ ] X[SVW$Y
\mv}W
Wbw5jtqu\mS ] RªÈ

��·¸ �a�?¹nº»·¼ ½F·¸�½ ¹ZÀ ½ Ñ GOd²À
vtqMY/\ ]%3 W­SVR5\[W$ygX[qu\mWbnªGt�9¥ ] pTX ]M3 a`W l Y/W¨ÇkSVYZ\-S`R�qMpTpTa 4 S`RTy°\mv}S`Y/W$w5jtqu\[S ] R�\ ] \mvTW­��jTa`WbX[S`qMR
UgWba ] K$SO\ 4 stW$aVn ]u^ \[vTW l¢] nTW$a¿G|�~vTWoUgWba ] K$SO\ 4�l jTY�\ 3 WoW$Y�\�q 3 aVS`YZvTW$n qu\%q�p ] SVRi\°S`RÏY[ptquK$W
qMRTn¢\mS l W/¥/vTS`K�v�SVY$NLS`R¢ygW$RTWbXmqMa¿N5p ] YZSV\[S ] RTWbn 3 Wb\�¥�W$WbR�q#UuqMSVarq 3 aVW~ntqu\mq'p ] S`Ri\mYbG}ILW$K ] RTnªNk\[vTW
\mS l W�SVRi\mW$yMXmqMa l jTYZ\ 3 W�WbUuqMa`jTqu\mWbn(qMKbK$jTX[qu\mWba 4 G��~vTW�stX[Y�\ pTX ]g3 aVW l quY[�5Y ^x] X�q ] p}\mS l qMa
S`Ri\[W$X[p ] a`qu\mS ] R�YZK�vTW l W0\ ] nTWb\[W$X l S`R}W­\mv}W­UgWba ] K$SO\ 4�]M^ \mvTW0pTqMXZ\[S`K$aVW 3 Wb\�¥�W$WbRHyMX[S`n�p ] S`Ri\mYbG
��R ]g3 ULS ] jTY�K�v ] S`K$W�½êK�v ] Y[WbR'vTWbX[WfÀDS`Y�aVS`RTW$qMXDS`Ri\mWbX[p ] arqÁ\mS ] R 3 W¨\�¥§WbW$R'\[vTW*W$S`yMv5\¦YZjTX[X ] jTRTnTSVRTy
ygXZS`nTp ] S`Ri\[Y$GD� ] ¥�WbUMW$XbN ] RTW l q 4 qMXZygjTW0\[vtqu\
qoygSVUMW$R�ygX[SVnTp ] S`Ri\>UMW$a ] K$SO\ 4 XZW$pTXZW$Y[WbRi\mY­\[vTW
UgWba ] K$SO\ 4 qÁ\~qMaVatp ] SVRi\mY�¥/SO\mvTSVR SO\mY*ygX[SVn 3¡] ÇQGk� ] XZ\[jTRtqu\[W$a 4 N}É ] WbRTS`RTy'qMRTno� ] Ç�½�d#egÕgÕiÀ�¥§WbX[W
q 3 aVW'\ ] YZv ] ¥ÅSVR�q�K ]Ml ptquXmqu\[SVUgW­ptqMX�\mS`Kba`W­YZ\mj}n 4 \[vtqu\>\[vTW$XZW°S`Y>R ] YZS`ygR}SVstK$qMRi\>nTS Í WbX[W$R}K$W
3 Wb\�¥�W$W$R�\mvTW�X[WbY[jTaO\mY ]M^ \mvTWbY[W�\�¥ ]%l Wb\mv ] nTYbG
�~vTWbX[WoqMXZW¢UuqMX[S ] jTY�¥9q 4 Y0\ ] pQWbX ^x] X l \[vTW \[S l W%SVRi\mW$yMXmqMa ]M^ \mv}W���qMygX[qMRTygS`qMRHUMW$a ] K$SO\mSVW$Y$N
XmquRTygS`R}y ^ X ]gl \mvTW~YZS l pTa`W§��jTa`WbX�\mS l W$Y�\mWbpTpTS`R}y%½êK�v ] YZW$R%vTW$XZWfÀ�\ ]
l%] XZW9K ]gl pTaVW¨Ç'Y[K�vTW l WbY$G
� ] ¥�WbUMW$X$N/\mv}W�Y[S l pTaVW$X YZK�vTW l W$Y�K#quR 3 W l qMnTW�qMKbK$jTX[qu\mW»qMY�¥�W$aVa 3i4 jTYZS`RTyÐq�Y l qMaVa`W$X
\mS l WbYZ\[W$pªGD�~vTW�S l p ] XZ\mqMRi\ ptqMX[q l Wb\mWbX>\ ] YZ\[jTn 4 S`Y>\[vTW�X[Wbarqu\[S ] R 3 Wb\�¥�W$WbRÆygX[SVn�Y[S`©bW�qMRTn
pTX ] nTj}Kb\ ]M^ UgW$a ] KbSV\ 4 quRTn�\mS l W$Y�\mWbpªÈ

�sº�¾ ¸ �T½�¿�¾K¹ZÀ ½ Ñ Gí�gÀ
� ^ \[vTW�UgW$a ] KbSV\[S`W$Y ] X�\[vTW°\mS l WbYZ\mWbp¼quX[W°\ ]L] arqMXZygWMNªSO\
S`Y p ] Y[YZS 3 aVW�\[vtqu\­q�ULS`XZ\[jtqMa�ptquXZ\mSVK$aVW
K#quR�K$X ] Y[Y�q ^ X ] Ri\�quRTn�WbRTn�jTp�S`R�q%XZW$ygS l W ¥/vTWbX[W'SO\-Y[v ] j}a`n�R ] \ 3 WuGQÉ ] WbRTS`RTy¢qMRTn�� ] Ç
½�d#egÕgÕiÀ�quRTn�arqu\[W$X _ X ] W$yMW$X%½c�u�g�}d²À.Y�\mjTn}S`W$n�v ] ¥ \mvTW°R5j l W$XZS`K#qua�nTS`YZpQWbX[YZS ] R�nTWbpQWbRTnTY ] R
\mv}S`Y*ptqMXmq l W¨\mW$X��­GL��Y[p¡W$KbSrqMaVa 4 \[vTW-YZ\mj}n 4 3i4¢_ X ] W$ygWbX.½c�M�g�kd²À�S`Y*S`Ri\mWbX[W$Y�\mSVRTy'quY§SV\*SVY*n ] RTW

ÑMÑ



¥/SV\[v�qMR�WbnTn 4 p¡W$X l SO\[\[S`RTy �­�~F ]u^ \mvTW0\[X ] pTSVK#qMa��9\[arqMRi\mSVKMGQ�.W0YZv ] ¥/Y \mvtqu\�WbUMW$R�S`R�\[vTW
\mj}X 3 jTaVW$Ri\�X[WbygS ] RTY ]M^ \mv}W���É~�c�M�.�*�~� X[W¨\mX ] ÃtW$K¨\mS ] R�UMqua`jTWbY ]M^ � 3 W 4g] RTn d#�g��ygSVUMW°qMa £
l%] YZ\.S`nTWbRi\mS`K$qMa�X[WbY[jTaO\mY$GQ� ] X-wLjTqMa`SO\�qu\[SVUgW p}jTX[p ] Y[WbY$N¡\ ] SVa`aVjTYZ\[Xmqu\[W
pTqu\mvi¥§q 4 YbNQUuqMa`j}W$Y ]u^ �
3 Wb\�¥�W$W$R¼d­quRTnHd#�%quX[W�Y[j}Ò%KbS`W$Ri\$G
��R°\[vTW~pTX[WbY[WbR5\*Y�\mjTn 4 Ng\mvTW~pTqMXZ\[S`K$aVW§p ] Y[SO\mS ] RTY�quX[W~K#qua`K$j}arqu\[W$n ] R}a`S`R}W~qu\�W¨UgW$X 4 \mS l WbYZ\[W$p

½Àº Ñ �M�g�'Y[WbK ] R}nTY�À¤Gt� ] X9q0ygXZS`n�YZS`©bW ]M^ Ñ �M� l N}��S`Y§WbYZ\[S l qu\mWbn \ ]03 W���½�d#�iÀ ^x] X�\mvTW�\[jTX 3 jk£
a`WbRi\��.É~�c�M�.���~� XZWb\[X ] ÃtWbKb\[S ] R�X[WbygS ] RH½ ¼-Á dF���?�²À9qMRTn���½�df�g�gÀ ^x] X9\mvTW
S`Ri\[W$X l W$n}Srqu\[W
arq 4 W$X[Y ½ ¼�Á �¢µOdF���?�²À¨GD�~vTSVY�W$Rtq 3 a`W$Y
jTY�\ ] jTY[W�\mv}W%ULS`X�\mjtqua�ptqMX�\mS`Kba`WbY ½ãÃ ] qu\[Y ^ X ]gl R ] ¥
] R«À�SVR�\mvTSVY YZ\mj}n 4 \ ] jTR}nTW$XZYZ\�quRTn»\[vTW°\mvTXZW$W�nTS l WbRTY[S ] RtqMa¦YZ\[X[jTK¨\mjTXZW ]M^ \[vTW°Ã ] ¥ÂS`R�\[vTW
\mv}W$X l%] K$a`SVRTWMGf��R­\mvTW9w5jTSVWb\[W$X|SVRi\mW$X l WbnTSrqÁ\mW�arq 4 WbX�¥�W9K#quR0jTY[W*\mvTW*Ã ] qu\[Y ^x] X�q�w5jtqMRi\[SV\�qÁ\mSVUMW
YZ\[jTn 4o]M^ \mv}W­��qMyMXmqMRTyMSrqMR�Ã ] ¥�G

� ] yiqMS`RHY ]gl W�K ] R}stnTWbRTK$W�SVR¼\mv}W l¢] nTW$a¿ËÌY
p¡W$X ^x] X l qMRTK$WuN�\[vTW l%] nTWba�XZW$YZjTaV\[Y'¥§WbX[W

�|SVygjTX[W Ñ GÌÔ}ÈT�~vTW�qMa ] RTygYZv ] X[W.UgW$a ] KbSV\ 4 qu\/Ôi�Êq#UgWbXmqMyMW$n ] UMW$X�d*) l%] Ri\mvTY/quY l W$qMY[jTXZW$n 3i4
� ] vTR}Y.W¨\-qMacG�½�dfegegÕkNTa`W ^ \¤À§qMR}n�SVRo\[vTW l¢] nTWba ^x] X9\mv}W
Y[q l W pQWbX[S ] nH½êXZS`ygvi\#NkS`RoK l �uYmÀ¨G
K ]Ml ptquX[W$no¥/SV\[v�q#UuqMSVarq 3 aVW ]g3 YZW$X�UMqÁ\mS ] RTY$Gt�~vTW­X[SVygvi\/Y[S`n}W ]M^ �|SVygjTX[W Ñ G Ô�Y[v ] ¥/Y-\mvTW l W$qMR
qMa ] RTygYZv ] X[WoUgWba ] K$SO\ 4 qÁ\ Ô?��� ^x] X�\mvTW�pQWbX[S ] n YZ\�quXZ\mSVRTy�ILW$p}\[W l03 W$X%\ ] \[vTW��gqMR5jtquX 4 d*)
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�|SVygjTX[W Ñ Gí±kÈ��~vTW¢Y[W#quY ] Rtqua�K 4 Kba`WbY ]M^§l WbX[S`n}S ] Rtqua���É~� \[XmqMR}Y[p ] XZ\'qu\
Ôi� ^x] X
\[vTW%jTpTp¡W$X
Ñ �g� l ½ênTqMY[vTWbn(aVS`RTW#À¨N ^x] X0\mvTW�nTWbp}\mv XmqMR}ygW Ñ �g� l £�ÕM�g� l ½ên ] \[\mWbn aVS`RTW#À'qMRTn�\[vTWojTpTp¡W$X
Õg�g� l ½xY ] aVS`nÆaVS`RTW#À­qMY ]g3 Y[W$X�UgWbn 3i4 � ] vTRTY°Wb\%quacG§½�dfegeMÕiÀ¨G¦�~vTW$YZW�UMqua`jTWbY'¥§WbX[W ]g3 \mqMS`R}W$n
q ^ \[W$X-q�eg�°ntq 4 Y-a ] ¥�ptqMYZY/sTaV\mWbX[SVRTyTG

l%] Ri\mvTY�arqÁ\mW$XbG��~vTWoYZ\[X[jTK¨\mjTXZW ]u^ \[vTW�Ã ] ¥
S`Y0UMW$X 4 Y[S l S`a`qMX�\ ] \mvtqÁ\�S`R ^ WbX[X[Wbn 3i4 � ] vTRTY
Wb\0qMacG�½�dfegegÕiÀ ^ X ]Ml \[vTW$SVX­KbjTX[XZW$Ri\ l Wb\[W$X l¢]L] X[SVRTygY¢½êYZv ] ¥/R ] R¼\[vTW aVW ^ \­Y[S`n}W ]M^ �|SVygjTXZW
Ñ G Ô5À¨G¦�~vTW ��É~� \[XmqMRTYZp ] XZ\°qÁ\­\[vTS`Y
arqu\[SV\[jTnTW°UuqMX[SVW$Y ^ X ]gl d²h�ILU»S`R�F�qMX[K�vÆ\ ] Ñ ±�ILU»S`R
��j}ygjTYZ\-quRTn�� ] UgW l03 WbX9¥/vTS`K�v�qMygqMS`R�K ]gl ptqMX[WbY~X[W$qMY ] RTq 3 a 4 ¥�W$a`aQ¥/SV\mv�\[vTW ]g3 YZW$X�UMqÁ\mS ] RTY
]M^ � ] v}RTY9Wb\9qMacGQ½�dfegegÕ}N5K ]gl pTqMX[W��|S`ygj}X[W Ñ GJ±�¥/SV\mv��|S`ygj}X[W Ñ GÂ)gÀ¨GL�~vTW$YZW�stygjTXZW$Y9YZv ] ¥�N}\mvTqu\
\mv}W l%] nTW$akS`Y�q 3 a`W9\ ] XZW$pTX ] n}jTK$W~\mv}W~YZ\mWbW$p¢S`RTKbX[W#quY[W ]M^ \mX[qMRTYZp ] X�\�S`R°YZpTX[SVRTy
qMRTn°\mvTW~p¡W#qu�
\mX[qMRTYZp ] X�\�S`R°�.jTygjTY�\#Gg��R0\[vTW ]g3 YZW$X�UMqÁ\mS ] RTY$Nuv ] ¥§W¨UgW$XbNg\mvTW9\[XmqMR}Y[p ] XZ\ l S`R}S l j l SVY|SVR%F�q 4
¥/vTWbX[W#quY�\[vTW l%] n}W$a|SVRTnTSVK#qu\[W$Y>q l S`R}S l j l SVR�F�qMXZK�vªG�F ] X[W ] UMW$X$Nª\[vTW l%] n}W$a|yMW$RTWbXmqu\[W$Y
q l qÁÇkS l j l \mX[qMRTYZp ] X�\'SVRÆ� ] UMW l03 W$X
¥/vTS`K�v¼S`Y
R ] \ ]g3 Y[WbXZUMW$n 3i4 � ] vTRTY'W¨\0quacG�½�dfeMegÕiÀ¨G
��aO\mv ] jTygv ] RTW l S`ygvi\�qMX[ygj}W9\mvtqu\�\[vTW l%] nTWba}UuqMa`j}W$Y�qMXZW l¢] YZ\ma 4 ¥/SO\mvTSVR0\mvTW~j}RTK$WbXZ\�quS`Ri\mSVW$Y
]M^ \[vTW ]g3 YZW$X�UMqÁ\mS ] RTY~½ÄÃÅ)�ILU}À¤NMSV\�S`Y�S`Ri\mWbX[WbYZ\mSVRTy.\ ] R ] \[W§\mvTqu\|\[vTW9�tXmqÁ\�qMRi\ ] RTSkW¨\�qMa¿G}½¿�M�g�g�gÀ
Y ] a`j}\[S ] R%jTY[WbY�\[vTW.Y[q l W-¥/SVRTn¢stWba`n¢qMRTn¢vtqMY*Y[S l S`a`qMX�YZv ] XZ\[K ]gl S`R}ygY�£�\[vTW-W#qMXZa 4�l S`RTS l j l
S`R�F�qMX[K�voquRTn \mv}W>Y[WbK ] RTn l qÁÇkS l j l S`R�� ] UgW l'3 WbX$G}�~v}S`Y§YZjTygygWbYZ\[Y9\mvtqu\�\mvTW.nTS Í W$XZW$RTKbW$Y
S`R�\[XmqMRTYZp ] XZ\.qMX[W n}jTW \ ] Y[v ] X�\mK ]gl SVRTygY9SVR�\mvTW ¥/S`R}n�pTX ] n}jTKb\$G
�~v}W����*�~� \[XmqMR}Y[p ] XZ\­vtqMY
q�YZS l S`a`qMX�K 4 Kba`W¢qu\ Ñ Õu� ¥/SV\mv»R ] \mX[qMRTY[p ] X�\ ^ X ]gl �.pTX[SVa
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\ ] F�q 4 qMR}n�q l q²Ç}S l j l
]u^ �MÕ�ILU�S`R�IkW$p}\[W l03 W$XbN;YZS l S`arquX9\ ] \[vTW ]g3 YZW$X�UMqÁ\mS ] RTY>qMY.nTS`Y�£
K$j}Y[Y[Wbn SVR _ qu\m©�½�dfeMÕihgÀ¨G�� ] ¥�WbUMW$X$N�\[vTW l%] n}W$a*X[W$YZjTaV\[Y0Y[j}ygygW$Y�\0\mvTqu\0\mv}W����*�~�@W¨ÇkS`Y�\mY
\mv}X ] jTyMv ] j}\�\[vTW 4 W#qMXbGg�~vTW~p ] Y[SO\mS ] R ]M^ SO\mY�K ] X[W9K$qMR0UuqMX 4­3 Wb\�¥�W$W$R%Ôi��quRTn°Õg��quRTn°S`R'\[vTW
Y[p}X[S`R}y
\[vTW~Ã ] ¥�S`R°\mv}W.��� l qMR¢a`q 4 W$X�SVY�¥�W$Y�\�¥9quX[nªGL�~vTS`Y l qM�MWbY�SO\�nTSVÒ%KbjTaV\�\ ] K$qMa`KbjTarqÁ\mW/q
\mS l WbY[WbX[S`WbY ]M^ \[vTW­���*�~��\mX[qMRTYZp ] X�\.qMY�qupTptqMXZW$Ri\ma 4 \mvTW
�.���~� YZW$W l Y/\ ] UuqMRTSVY[v�nTjTX[SVRTy
ptqMX�\ ]M^ \[vTW 4 W$qMX$GM� ] X|W¨Ç}q l pTaVWMNMSVR�F�q 4 \[vTW~�.���~��vtqMY�q l qÁÇkS l j l UgWba ] K$SO\ 4']M^ df��K l �uY
½¿qÁ\ Ñ Õu��À¤N 3 j}\�\[vTW°q 3¡] UgW­K#qMaVK$jTa`qu\mS ] R 4 SVW$a`n}Y�q ©bW$X ] \mX[qMRTY[p ] X�\#N 3 WbK#qMj}Y[W0\mv}W­\mX[qMRTYZp ] X�\
S`Y­S`Ri\mWbygXmqÁ\mW$n ^ X ]gl Ñ �@\ ] eg� ] UMW$X'\[vTW jTp}pQWbX Ñ �g� l ½ã\ ]�3 W q 3 a`W�\ ] K ]gl ptqMXZW¢SO\­¥/SO\mv
_ qu\m©uËÌY­½�dfege Ñ À§nTqu\�qiÀ¤G
�~v}W���É9�®X[S`R}ygY%qMa`Y ] K ]gl pTqMX[Wo¥§Wba`a~¥/SV\[v \[vTW�n}W$Y[KbX[SVp}\mS ] R(ygSOUgWbR(S`R �tXmqu\mqMRi\ ] R}S~Wb\

qMa¿G�½�dfegei±gÀ¤ÈQ�9\ Õ}GJ±u� \mvTW ]g3 Y[WbXZUMW$nHqfUMW$X[qMygW l qÁÇkS l j l Y�¥/S`XZa�UgWba ] K$SO\ 4 SVY>Õi±uK l �ÁY qu\�\[vTW
Y[j}X ^ qMKbW­quRTn�\mvTW�q#UgWbXmqMyMW
p¡W$R}Wb\mX[qu\mS ] R�nTWbp}\mv�S`Yc)g±M� l ÃÂ±M� l ½¿�tXmqu\mqMRi\ ] R}S;Wb\-quacGD½�dfegei±MÀ
nTW¨stRTW$n�p¡W$R}Wb\mX[qu\mS ] R n}W$p}\[v�qMY�\mvTW l qÁÇkS l j l nTWbp}\mv ]M^ \mv}W'df�MK l �ÁY�SVY ] \mqMK�v«À¨G5�~vTW���É~�
X[SVRTygY.S`R ] jTX�YZS l jTa`qu\mS ] R�Y[W$W l \ ]�3 W0Y[aVS`ygvi\ma 4 YZ\[X ] R}ygW$X quRTn�nTWbW$p¡W$X�\[vtqMR�\[vTW ] RTWbY>ygWbRk£
W$X[qu\mWbn�SVR�\mvTW�YZS l jTa`qu\mS ] R ]u^ �tXmqÁ\�qMRi\ ] RTS;W¨\�quacGD½�dfegei±MÀ¨Gk�HW
qu\[\[X[S 3 j}\mW.\mvTSVY9\ ] \mvTW v}S`ygvTWbX

�|SVygjTX[W Ñ G£)}È¦�DS`�MW�\mv}W pTXZWbULS ] j}Y­stygj}X[WMN 3 j}\ ^x] X�\mvTW l¢] nTWba*XZW$YZjTaV\[Y$G¦�Ä\'YZv ] ¥/Y'\mvTW ��É~�
\mX[qMRTYZp ] X�\>qÁ\�Ôi� ^x] X~\mvTW­jTpTp¡W$X Ñ �g� l ½xntqMY[v}W$n�aVS`RTW#À¨N ^x] X/\mvTW­nTW$pk\mv�X[qMRTygW Ñ �g� l £�ÕM�g� l
½ên ] \[\[W$n�a`SVRTWfÀ*qMRTn�\[vTW>jTpTp¡W$X/ÕM�g� l ½êY ] a`SVn a`SVRTWfÀ¤Gk�~v}W K$X ] Y[Y[WbY~S`RTn}S`K#qÁ\mW.\[vTW ]g3 YZW$X�UMqÁ\mS ] RTY
^x] X9\[vTW \ ] \mqMa;\mX[qMRTYZp ] X�\ 354 � ] vTRTY-Wb\-qMa¿G�½�d#egegÕiÀ§quY-YZv ] ¥/R�SVRo\[vTW�pTX[W¨ULS ] jTY~styMjTX[WuG
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UgWbXZ\[S`K#qua�XZW$Y ] a`j}\[S ] R�S`R ] jTX l¢] nTW$a¦qMR}n�q¢a ] ¥�W$X-ULS`Y[K ] Y[SO\ 4 GQ� ] RTS¦qMRTn�� ] vTRTY°½¿�M�g�g�gÀ/pTj 3 £
a`SVY[vTWbn'q~KbW$RTYZjTY ]M^ ��É9�HX[SVRTygY 3 qMYZW$n ] R'quaV\mS l W¨\mWbX;ntqu\mq}Gf�~vTW 4 ^x] jTRTn�\mvtqÁ\ ] R�\[vTW�qfUMW$X[qMygW
\mv}W$X[W'qMX[W­Y[S Ç���É~� XZS`RTygY-Y[v}W$n�W¨UgW$X 4�4 W#qMX-¥/SV\[v�R ] qupTptqMXZW$Ri\�YZW#qMY ] RtqMa�Y[SVygRtqMa¿G}�¼W
stRTn
q¢YZS l S`a`qMX§Y�\�qu\[S`YZ\[S`KbY-SVR ] jTX.W¤ÇkpQWbX[S l W$Ri\$È«��UMW$X 4 ±M��ntq 4 Y>q�RTWb¥ �.É~��XZS`RTy%S`Y/ygWbRTW$X[qu\mWbnªN
S`R}nTW$p¡W$RTn}W$Ri\ ]u^ \[vTW�Y[W#quY ] RªG
�~v}W>q 3¡] UgW�n}S`Y[KbjTY[YZS ] R¢S`Y 3i4 R ]­l W#quRTY§q
nTWb\mqMS`aVW$n�K ]Ml ptquX[S`Y ] R 3 W¨\�¥§WbW$R ]g3 YZW$X�UMqÁ\mS ] RTY

qMRTn ] jTX¦X[WbY[jTaO\mY$G²�Ä\[Y�pTj}X[p ] Y[W�S`Y�Y ] aVW$a 4 \ ] nTW l%] RTY�\mX[qu\mW�\mvtqÁ\ ] j}X l%] nTW$a¿N#WbUMW$R0\mv ] jTygv
S`nTW¤£
qMaVS`©$WbnªNLS`Y�q 3 a`W-\ ] XZW$pTX ] n}jTK$W>XZW#qMY ] Rtq 3 a 4 ¥§Wba`a¡\mv ] YZW ^ W#qÁ\mjTXZW$Y ]M^ \[vTW.\[X ] p}S`K#quaQKbS`X[KbjTarqÁ\mS ] R
¥/vTSVK�v¼qMXZW°\mv ] j}ygvi\
\ ]o3 W�X[Wba`W¨UMquR5\ ^x] X>\mvTW�ygWbRTW$X[qu\mS ] R ]M^ �.É~� XZS`RTygYbGª�~vTXZW$W�nTS Í W$XZW$Ri\
W¨Çkp¡W$XZS l W$Ri\mY*¥§WbX[W>p¡W$X ^x] X l W$nªÈL�|Çkpªd>SVY*\[vTW�W¤Ç}p¡W$XZS l W$Ri\9K ] RTnTj}Kb\mWbn�¥/SV\[v Y[W$qMY ] RtqMa«UMquX 4 £
S`R}y�¥/S`R}nªN|�|Çkp«��\[vTW W¤ÇkpQWbX[S l W$Ri\­¥/SV\mvHYZ\[W#qMn 4 ¥/S`R}nTY0qMR}n��|Ç}p Ñ S`Y­n ] RTW%¥/SV\mv ] j}\'qMR 4
¥/S`R}n�qu\°qua`acGª� ] X'S`aVa`jTY�\mX[qu\mSOUgW°pTjTXZp ] Y[W$Y­¥§W�SVR�eZW$K¨\mWbn�q�ptqMYZY[SOUgW \[XmqMKbW$X0qÁ\­\[vTW�Y ] j}\mvTWbX[R
3¡] jTRTntquX 4�]M^ �|ÇkpªdgGª�HW°nTS`n�R ] \�S`Ri\mWbygXmqu\[W'\mv}W l%] nTW$a�a ] RTy�WbR ] jTyMv�\ ] jTY[W°\mv}S`Y�\[XmqMKbW$X
^x] X.q%w5jtquR5\[SV\mqu\mSOUgW­qMRtqMa 4 YZS`Y ]M^ \[vTW�\mXmquRTY[p ] XZ\[Y 3 j}\ ] R�q ^ W¨¥ ] K$K#quY[S ] RTY-¥�W­¥/SVa`aªj}Y[W­\[vTW
\mX[qMK$WbX~stW$aVnTY~\ ] S`aVa`jTY�\mXmqÁ\mW>ptqÁ\mvi¥9q 4 Y$G

 o¯ � ��)%� ��)�!$��� ���������������¼�>�Å&$	��%� �Å,.!#��,-��&$	­��!$�%� !#� �����
�����¢��!$,-	'&�1���&$	0����!$,

É§W ^x] X[W¢nTW$YZK$X[S 3 S`R}y�\mvTW¢nTWb\mqMS`aVW$nHptqu\mvi¥§q 4 Y ]M^ \mvTW¢jTpTp¡W$X­arq 4 WbX°Ik�º¥9qu\[W$X
\mvTX ] jTygv¼\[vTW
\mX ] pTSVK$Y$N¡q 3 X[SVW ^ S`Ri\mX ] nTj}Kb\mS ] RoS`Y/ygSOUgW$R�S`Ri\ ] \mv}W'qMR}RLjTqMa l W$qMR�Y�\mXZjTKb\[jTX[W ]M^ \[vTW
\[X ] p}S`K#qua
K$j}X[X[WbRi\ Y 4 Y�\mW l G*�~vTWojTpTp¡W$X%arq 4 WbX°Ã ] ¥�S`R�\mv}Wo\[X ] p}S`K#qua9�9\ma`qMRi\mS`K�SVY�K�vtqMXmquKb\mWbX[SV©$W$n 3i4
q�YZW$XZS`W$Y ]M^ qMaO\mWbX[Rtqu\[S`RTyo© ] RtqMa*K$jTXZX[WbR5\[Y'\mvTqu\0quX[W%K ] RTR}W$Kb\[W$nÐqu\
\mv}W¢¥�W$YZ\[W$XZR 3Q] j}RTntqMX 4
¥/SV\[vÆ\mvTWo�.É~��N�qMR}nÏSVRÆ\mvTW S`Ri\mWbX[S ] X 3i4 q�YZ\[X ] R}y���� l qMRÐnTX[S ^ \°qu\'\mvTW�YZjTX ^ qMKbWoqMRTnÏq
¥�W#qM� l W$XZS`nTS ] RtqMa¡Ã ] ¥ 3 W$a ] ¥ SV\#G}��ptqMX�\ ^ X ]gl K ] RTR}W$Kb\[S`RTy�\mv}W
© ] RtqMaDKbjTX[XZW$Ri\mYbN¡\[vTW
��É~�
3 XZS`RTygY.Ik�Ö¥§qu\mWbX.SVR5\ ] \mvTW�\mX ] pTS`KbY$G«� ] ¥ \mvTSVY�IL�Ö¥§qu\[W$X l qM�uW$Y-SV\[Y9¥9q 4 S`Ri\ ] \[vTW­R ] XZ\[vk£
W$XZR�Y[j 3 \mX ] pTS`K$qMa�y 4 X[W�qMKbX ] YZY­\[vTW¢\[X ] pTSVK$Y
¥/S`a`a 3 W n}S`Y[KbjTY[YZW$nÐS`R»\mvTW ^x] a`a ] ¥/S`RTyoY[WbKb\[S ] RTYbG
�~vTW SVR5\[W$X l WbnTSrqu\[W�a`q 4 W$X§Ã ] ¥Â½ 3 Wb\�¥�W$WbR�\[vTW>\mv}W$X l%] K$a`SVRTW.qMRTn�\mv}W �.��z/��À§SVR \mvTW.\mX ] pk£
S`K$qMa/�9\ma`qMRi\mS`K�S`Y ] RTW ]M^ \mv}W�X[WbY[W$qMX[K�v�\ ] pTS`KbY¢SVR \mv}S`Y¢\[vTW$YZS`Y qMRTn(¥/SVa`a 3 W�nTS`YZK$jTYZY[Wbn�S`R
�§vtqMpk\mW$X0�|SVUMWMG¦��R¼\mvTSVY'YZW$Kb\[S ] RH¥§W l qMSVRTa 4 n}S`Y[KbjTY[Y0¥/vTqu\0SVY­�5R ] ¥/RÏq 3¡] j}\
\mvTW�YZjTX ^ quK$W
qMRTn¢\mvTWbX l%] Kba`S`R}W-KbjTX[XZW$Ri\mY§S`R�\mvTW-\mX ] pTS`K$qMa«�9\marquR5\[S`K-qMRTn pTX ] ULS`nTW/\mv}W�pTvTWbR ]gl W$R ] a ] ygSVK#qMa
3 qMK��5ygX ] jTRTn;G
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�|SVygjTX[W Ñ GíhkÈÐ�~vTW 3 qMX ] \[X ] p}S`K2YZ\[X[W#q l%^ jTR}Kb\mS ] R 3 qMY[Wbn ] R I5UgW$XZnTX[j}p 3 qMarquRTK$W¬qMRTn
�.Wba`aVW$X l qMRk£�� ] Y[W$R}YZ\mWbS`R ¥/SVRTnTY�½ê�tXmqu\mqMRi\ ] RTS¡Wb\~qMacG;½c�M�M�g�iÀ¨NLWbUMW$X 4 K ] Ri\ ] jTX~a`SVRTW-X[W$p}X[W$YZW$Ri\mY
��ILU}À¨Gi�~vTW~\[X ] pTSVK#qMaTqMRTn°\mvTW/WbwLjTqu\ ] XZSrqMa}y 4 X[W$Y*qMXZW~Y[WbptqMXmqÁ\mW$n 3i4 \mv}W.�.�*�~�Ï¥/vTS`K�v ^ WbW$nTY
\mv}W
SVRi\mW$XZS ] X§K$S`XZK$jTa`qu\mS ] R ]M^�3Q] \mvoy 4 X[WbY$G

�~v}W�arqMXZygW¨£ÄY[K#qua`W�¥/S`RTn stW$aVn�S`Y¢n ]gl S`Rtqu\[W$n 354 \mv}W�Y ] j}\mvTW$qMYZ\�quRTn�R ] X�\mvTW$qMYZ\¢\mX[qMnTW
¥/S`R}nTY
qMRTn»X[W$YZjTaV\[Y�S`R ^x] jTX a`qMX[ygW°y 4 XZW$Y \mvTqu\­qMX[W°YZv ] ¥/R¼S`R»�|SVygjTXZW Ñ GJhLGª�~vTS`Y styMjTX[W�X[W¤£
ÃtWbKb\mY�\mv}W�qMY[YZj l pk\mS ] R ]M^ q�p ] SVR5\�¥/SVY[W 3 quarqMRTKbW 3 W¨\�¥§WbW$R»\mvTW°SVRTpTj}\ ]u^ U ] XZ\[S`K$SO\ 4�3i4 \[vTW
¥/S`R}n¼qMR}n»Y�\mXZWb\mK�v}S`RTy¼½ ] X YZw5jTW$Wb©$S`R}y5À ]M^ \[vTW°¥9qÁ\mW$X�K ] a`j l RTYbGª� ] K ] RTY[WbXZUMW l qMY[YbN;\mvTWbY[W
S`Ri\[W$X[S ] X y 4 X[WbY
qMX[W�K$a ] Y[Wbn¼qÁ\ \mvTWbS`X>¥�W$YZ\[W$XZRÆW$RTn 3i4 ¥§WbYZ\[W$X[R 3Q] j}RTntqMX 4 K$jTXZX[WbR5\[Y�½ ^ X ]gl
Y ] j}\mv�\ ] R ] X�\mv«À¤Èk\mv}W>Y ] jk\mvi¥9quX[n�É§Xmqu©$S`aQ�§jTXZX[WbR5\$N}\mv}W>R ] X�\mvi¥9quX[no��É9��Nk\mv}W�½êv 4 p ] \mvTW¨\Z£
S`K$qMaãÀ§Y ] j}\[v5¥§qMXZn�� j 4 qMRTq��§jTXZX[W$Ri\�qMRTno\mvTW
R ] X�\mvi¥§qMX[n���jTa ^ YZ\[X[W#q l Gk�Ä\-¥§qMY-Y[WbW$R�SVRo\[vTW
pTXZWbULS ] j}Y K�vtqMp}\[W$X$Nª\[vtqu\ \[vTW°pTX[WbY[WbRTK$W ]M^ qoF���� ¥/SVa`a|q l p}a`S ^ã4 \[vTW°R ] X�\mvi¥§qMX[n�¥§WbYZ\[W$X[R
3¡] jTRTntquX 4 KbjTX[XZW$Ri\mY.qMRTno¥§W$qM�MWbR�½ ] X~p ] Y[Y[S 3 a 4 X[W¨UgW$XZY[W­S`R�\mvTW K$qMY[W ]M^ \mvTW ¥�W#qM����j 4 qMRtq
�§jTXZX[W$Ri\�À�\mvTW.Y ] j}\[vi¥9qMXZn�¥§WbYZ\mWbX[R 3¡] jTRTnTqMX 4 K$jTXZX[WbR5\[Y$GT�~v}S`Y§n}W$Y[KbX[SVp}\mS ] R ]M^ \[vTW.\[X ] p}S`K#qua
K$SVX[KbjTarqu\[S ] R»S`Y�UgWbX 4H3 qMYZS`K¢qMRTnÆjTR}a`S`�uW$a 4 \ ]�3 W�quK$K$j}Xmqu\[WMN¦WbUgWbR�S ^ \[vTW¢¥/SVRTnHsTW$a`nH¥ ] j}a`n
3 W°�LR ] ¥/R»p¡W$X ^ WbKb\[a 4 ¥�W$aVacGQ�~vTW�X[W#qua ] KbW#qMR�SVY>S`R�ptquXZ\mY>UMW$X 4 R ] RTaVS`RTW$qMX>qMR}n»K$qMR�vtq#UgW%q
Y[j}X[pTXZS`Y[SVRTyga 4 XZS`K�v0UMW$XZ\[S`K$qMaTYZ\[X[jTK¨\mjTXZWMGiÉ�W$a ] ¥Ð¥�W9¥/S`a`aLnTSVY[K$j}Y[Y ]g3 YZW$XZUuqu\[S ] R}Y$N l%] nTW$aLX[WbY[jTaO\mY
qMRTn�\[vTW ] X[Wb\[S`K$qMaQSVnTW#quY�\ ]'] j}\maVS`RTW/\mv}W>K$SVX[K$j}arqu\[S ] R%S`R \[vTW.\[X ] p}S`K#quaQ�9\[arqMRi\mSVKMG5�~vTSVY ] j}\[a`S`R}W
¥/S`aVa 3 W-\mvTW 3 qMK��5ygX ] jTRTn ^x] X*\[vTW>qMK¨\mjtqua¡\[vTW$YZS`Y*X[W$YZW#qMXZK�v�\mvtqÁ\9S`Y*pTXZW$Y[WbRi\mW$n�SVR a`qu\mWbX*K�vTqMpk£
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�|SVygjTX[W Ñ GÌÕ}ÈL�~vTW>© ] RtqMa«UgW$a ] KbSV\ 4 qMKbX ] YZY Ñ ±Á� quY§W$Y�\mS l qu\[W$n 354 IkK�v ] \[\~W¨\~qMa¿G;½�dfegegÕgÀ¨G5�~vTW
��É§P>�ÏSVY�S`nTWbRi\mS`K$qMak¥/SO\mv°\mv}W.�.É~��Ng\mv}W-I}��P>�(qMR}n¢�.��P>�Ð¥/SVa`a 3 W~XZW ^ W$XZX[Wbn%\ ] quY*Y ] j}\[vk£
W$XZR�qMRTn�R ] X�\mvTWbX[R��~YZjTK�v 4 S`qÆeZW¨\mYbGT�~vTW YZ\[X[jTK¨\mjTXZW$Y 3 W$a ] ¥¾Ôi�M� l n}W$p}\[vo¥/SVa`a 3 W�nTS`YZK$jTYZY[W$n
S`R�K�vTqMp}\mWbX%±kG���qMY�\�¥9quX[nÐÃ ] ¥®SVY0Y[vtqunTW$n qMRTnÆ\[vTW�R5j l03 W$X[Y°SVRTnTSVK#qu\[W¢\mv}W�\mXmquRTY[p ] XZ\0S`R
ILUMW$X[n}X[jTpoK ]Ml pTjk\mW$n ^ X ]gl@^x] j}X�nTS Í WbX[WbR5\§�D�>z�� { qMRTn Y[vTSVp 3Q] qMX[n¢�>z�� { Y[WbKb\mS ] RTYbG}P-Rk£
^x] X�\mjTRtqÁ\mW$a 4 \[vTW°Y[WbKb\mS ] RTY�n ] R ] \�K ] UgW$X \[vTW�arqu\[SV\mj}nTW$Y>R ] XZ\[v ]u^ ±M�
NªY ] \[vTW����*�~� ¥§qMY
R ] \-K$qMp}\mj}X[W$n�S`R�\mv}W$Y[W l W$qMY[j}X[W l W$Ri\[Y$G¡IkWbWMN«v ] ¥§W¨UgWbX$Nªq l%] nTWbaªX[W$qMa`SV©#qu\[S ] R ]M^ q°Y[WbKb\[S ] R
qu\ Ñ �u� S`R�\[vTW�RTW¨ÇL\/stygjTXZWMG

\mWbX[YbG
F�W#qMYZjTX[W l WbR5\[Y ]M^ ¥§qu\mWbX l qMY[Y¢pTX ] p¡W$X�\mSVW$Y�quRTn(UgWba ] K$SO\mS`WbY 3i4 IkK�v ] \[\�W¨\�qMa¿G�½�dfegegÕgÀ

Y[v ] ¥Ö\[vtqu\-\mvTW'��É~� R ] \ ] R}a 4�^ W$WbnTY�\[vTW0�.���~� ½êqMY.SVRTnTSVK#qu\[W$n�SVR���S`ygjTXZW Ñ GJhgÀ 3 j}\>qMa`Y ]
\mv}W­YZj 3 Y[j}X ^ qMKbW0��P>��G«�~vTW 4 sTRTn�\[vtqu\.qMpTp}X ] ÇkS l qu\mWba 4 df�¢ILUoWbRi\mW$X/\mv}W­WbwLjTqu\ ] XZSrqMa;y 4 X[W
qu\odf�gIÏq 3¡] UgW�\mv}Wo\[vTW$X l¢] K$aVS`RTW¢S`R�\mv}W��.É~� ½ 3 qMYZW$n ] R�\�¥ ] v 4 n}X ] ygX[qMpTvTSVKoY[W$K¨\mS ] RTY�À¤G
�¾vTSVa`W�qMpTpTX ] qMK�vTSVRTyH\[vTW�W$w5jtqu\ ] X%\[vTW��.É~�ÎSVRTK$XZW#qMYZW$Y SO\mY�YZ\[X[WbRTyM\mv \ ] �uÔ�½ Ñ À�ILUÏnTjTW
\ ] \mvTW¢K ] Ri\[X[S 3 j}\mS ] R ]u^ \mvTW I}�*��½ 3 qMY[Wbn ] RÆKbjTX[XZW$Ri\ l Wb\[W$X l¢]L] X[SVRTygYbN;\mvTW¢R5j l03 W$X
S`R
3 X[qMK��MW¨\mY/S`Y*\mvTW>Y�\�qMR}ntqMX[n�n}WbULSrqu\[S ] RtÀ¨G}� ] vTRTY9W¨\/qMa¿G;½�dfegegÕgÀ�stRTnoqÁ\9Ôi��q°��É~�(\mX[qMRTYZp ] X�\
]M^ �kd¢½¿ÕiÀ~I5U»½ 3 quY[W$n ] RoK$j}X[X[WbRi\ l Wb\[W$X l%]k] XZS`RTyMY�À¨GL�~vTW
YZ\[X[W$R}yM\mv ]M^ \mvTW © ] RtqMaDKbjTX[XZW$Ri\mY
S`Y ^ qMX l%] X[W/nTSOÒ%K$jTaO\*\ ]­l W#quY[jTXZW 3 W$K$qMjTY[W ]M^ \[vTW$SVX�pTX ] ÇkS l SV\ 4 \ ] W#qMK�v ] \mvTWbX>½xY[W$W.�|SVygjTX[WbY
Ñ GÌÕ�qMRTn Ñ GÌeiÀ¨G���nTnTSVRTy�\ ] \[vTW�pTX ]M3 a`W l S`Y­\mvtqu\°\[vTW�p ] Y[SO\mS ] R ]M^ \mvTW�KbjTX[XZW$Ri\mY�K�vtqMR}ygW$Y
¥/SV\[v»\[vTW%p ] YZSV\[S ] R ]M^ ����bD��G¦� ] ¥§W¨UgWbX$N�ILK�v ] \[\
W¨\0qMa¿G�½�d#egegÕiÀ�WbYZ\mS l qÁ\mW0\mv}W¢Y�\mX[WbRTyM\[v ]M^
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�|SVygjTX[W Ñ GíekÈ|�~vTW�qMRTR5jtqua l W$qMR ]M^ \mv}W�© ] Rtqua§UgWba ] K$SV\ 4 qMKbX ] YZY Ñ �u� S`RÐ�|ÇkpªdgG�� ] Ri\ ] jTX
S`Ri\[W$XZUuqMa}S`Y*±>K l �uY$GM�~vTW 3 qMRTnTY ]M^ ¥�W$YZ\�¥§qMXZn¢UgWba ] K$SO\ 4 qu\�Ô5I¢�g�M��K ] RTYZ\[SV\mjk\mW9\mv}W�Ik����Ng\[vTW
��P>�ÐK#qMR 3 W~Y[W$WbR qÁ\~d²I°qMRTn0\[vTW/���*�~�ÏSVY�K$WbR5\[W$XZW$n¢qu\*±M�
Gg�~vTW/Y ] jk\mvTWbX[R%qMRTn�R ] X�\mvTWbX[R
�~Y[j}K�v 4 S`qÆ�MWb\[Y�½êY[�-�»qMRTnÐRT�-�}N�XZW$Y[p¡W$K¨\mSOUgW$a 4 À°K$qMR 3 WoYZW$W$R qMY0\[vTW 3 qMRTnTY ]M^ W$qMYZ\�¥§qMX[n
UgWba ] K$SO\ 4¼3 W$a ] ¥2df±M� l nTW$pk\mvÐqu\%±MI¼qMRTn�Ôi�
G��~v}W$S`X­n 4 Rtq l S`KbY'¥/S`aVa 3 W�SVR5UMW$Y�\mS`ygqu\mWbn�qMY
ptqMX�\ ]M^ \[vTS`Y9\[vTW$YZS`Y/S`R��§vtqup}\mWbX�ILWbUgWbRªG

\mv}W���P>� \ ]�3 W¢qMpTpTX ] Ç}S l qÁ\mW$a 4 �g��I5U�½êqu\ Ñ ±Á��À¨N¦qMRTn _ qÁ\m©�½�dfege}dfÀ>sTRTnTY'\[vTW�qMR}RLjTqMa
l W#qMR ]M^ \[vTW����*�~�Î\ ]»3 W�d#Ô¼ILU�½êqMa l%] YZ\�h 4 W#qMXZY ]M^ S`RiUgWbXZ\mWbn(WbK�v ] Y ] jTRTnTWbX¢ntqÁ\�qiÀ¤G
�~vTWbY[W0stygj}X[W$Y>qMX[W­X[W$p ] X�\mW$n�\ ]�3 X ] qMnTa 4 qMK$KbW$YZY>\mvTW­X[W$a`qu\mSOUgW­YZ\mXZW$RTyu\mv ]M^ \[vTW'Wbw5jtqu\ ] X[Srqua
K$j}X[X[WbRi\mY$GQ�~vTW
K ] XZX[W$YZp ] RTnTS`R}y S`Ri\[W$RTYZSV\mSVW$Y ]M^ \mvTW
Y[S l jTarqÁ\mW$noKbjTX[XZW$Ri\mY�qMX[WuÈ¦d Ñ ILU ^x] X/\[vTW
���*�~��NQ�g±°ILU ^x] X§\mv}W��*P���N¡� Ñ ½ Ñ À~ILU ^x] X9\[vTW���É9��qu\9\[vTW W$w5jtqÁ\ ] X-qMRTn��M�o½¿hgÀ~ILU ^x] X
\mv}W���É9�Åqu\
Ôi�­G¦�tX ]Ml \mvTW%YZ\[X[WbRTyM\mv ]M^ \[vTW �.É~�ÅS`R»X[Wbarqu\[S ] R�\ ] \[vTW �.�*�~�ÂqMRTnH\[vTW
��P>� SO\�S`Y Kba`W#quX>\mvtqu\
qoY[j 3 YZ\mqMRi\mSrqua�q l¢] jTRi\ ]M^ ¥§qu\[W$X l jTY�\ 3 W�X[WbK$S`XZK$jTa`qu\mSVRTy 3 Wb\�¥�W$W$R
\mv}W ��P>��N}\[vTW ���*�~��qMRTn�\[vTW�I}�*��Gk�~vTW>¥§W$qM� l WbX[S`n}S ] RtquaQquRTn UgWbXZ\[S`K#quaQÃ ] ¥/Y§\[vtqu\/qMXZW
X[Wbw5jTS`XZW$n ^x] X�\[vTS`Y.X[W$KbS`XZK$jTa`qu\mS ] R�qMXZW°qMa l%] Y�\�S l p ] Y[YZS 3 aVW
\ ]�l W$qMY[j}X[WMNªqMRTn ] RTa 4 XZW$KbW$Ri\ma 4
� ] vTR}Y ] RoWb\-quacG;½c�M�g�kd²À�¥�W$XZW­q 3 a`W-\ ] pTX ] nTj}K$W�qo½êX[qu\mv}W$X~R ] SVY 4 À l qMp ^x] X�\mvTWbY[W UgWba ] K$SV\[S`WbY
S`R�\[vTW { qMKbSVstKuG
��S`ygjTXZW Ñ GOdf�ÆYZv ] ¥/Y�\mvTW�F��
��S`R \mvTW�j}pTpQWbX Ñ �g� l ]M^ \[vTW�\mX ] pTSVK$Y�quY l¢] nTW$aVW$n S`R

�|ÇkpªdgG��HW�Y[W$W�\mvTW�YZ\mX ] RTy¼��� l qMR�nTSOUgWbX[ygWbRTK$W�qu\¢\[vTW�Wbw5jtqu\ ] X�qMRTnÏ\mvTW�n ] ¥/Ri¥§Wba`a`SVRTy

Ôg�



�|SVygjTX[W Ñ GOdf�}È²�~vTW�© ] Rtqua`a 4 S`Ri\mWbygXmqu\[W$n­K$S`XZK$jTa`qu\mS ] R�S`R0ILUgWbX[nTXZjTpTY$GM�~vTW§WbwLjTqu\ ] XZSrqMa5KbW$a`aVY�K#qMR
3 W°S`nTWbR5\[SVstWbn 3i4 \[vTW°YZ\[X ] RTy�j}p5¥�W$aVa`SVRTy�qu\>\[vTW0WbwLjTqu\ ] X�quRTn�\mvTW0qMn�e[qMKbW$Ri\�n ] ¥/Ri¥§Wba`a`SVRTy
p ] a`W¨¥9qMXZnTY ]M^ SV\#G¡�~vTW0Y ] j}\[vTW$XZR�Y[j 3 \[X ] p}S`K#qua�KbW$a`a l W$X[yMW$Y�¥/SO\mv�\[vTW0Y ] j}\mv}W$X[R�Wbw5jtqu\ ] X[Srqua
K$Wba`a 3 jk\.XZW#qMK�v}W$Y 3 W 4g] RTn�\mvTW�Y ] j}\mv}W$X[R�a`S l SO\mY ]M^ \[vTW�W$w5jtqu\ ] X[S`qMaªy 4 XZW ½�df�iITÀ¤G

\ ] \mvTW%R ] X�\mv¼qMRTn¼\[vTW¢Y ] j}\[v ]M^ SO\#GD�~vTWbY[W�Y�\mX ] RTy�XZW$KbS`X[KbjTarqÁ\mS ] RTY�qMX[W%K#qua`a`WbnHWbw5jtqu\ ] X[Srqua
K$Wba`aVY�½¿�*�§Y�À¤Gª�Ä\ SVY>S l p ] XZ\�quR5\-\ ] n}S`YZ\[S`RTyMjTS`YZv�\mv}W l¬^ X ]gl \mvTW°YZj 3 \mX ] pTSVK#qMa�K$W$aVa`Y0½cIk�-�§YmÀ¨G
�~vTW>Ik�-�§Y§K ] RTRTWbKb\§\[vTW-Y[j 3 \[X ] p}S`K$Y*¥/SV\[v%\[vTW.Wbw5jtqu\ ] X$N5¥/vTW$XZW#qMY*\mvTW/\mvTW.�*�§Y§XZW$K$SVX[KbjTarqu\[W
¥§qu\mWbX�¥/SO\mvTSVR�\mvTW°Wbw5jtqu\ ] X[Srqua|y 4 X[WuG��|S`yMjTX[W Ñ GVdf��YZjTygygWbYZ\[Y�\[vtqu\ \[vTW$XZW%SVY>R ] Ik�-� 3 j}\
q
YZ\[X ] R}y��*� SVR�\[vTW0�-�'G;� R�\mvTW ] \mvTWbX.vTqMRTnªN¡\mvTW0Ik�ÅvtquY>q�IL�-� 3 j}\ ] R}a 4 q¢¥�W#qM���*��G
� ^ K ] j}X[Y[WuNQ\[vTW'nTSVYZ\[S`RTK¨\mS ] RTY 3 W¨\�¥§WbW$R�\mvTWbY[W0n}S Í W$X[WbRi\>K$Wba`aVY�qMXZW'R ] \�W¤ÇTquKb\ 3 W$K$qMjTY[W­\mvTW 4
qMXZW 3 qMYZW$n ] R�q­© ] RtqMaVa 4 SVRi\mW$yMXmqu\[W$n¢Ã ] ¥�sTW$a`n;GL�~v5jTYbNk\[vTW>��P>��quRTnoI}�*��qMXZW.K ] RTYZ\mqMRi\ma 4
W¨ÇkK�vtquRTygS`R}y0¥9qu\[W$X§qMRTn \[vTW ��P>��K ] RTY[SVYZ\mY*\ ] q
y ]L] n¢ptqMXZ\ ]M^ ¥§qu\mWbX§\mvTqu\9n ] W$Y�R ] \§K ]gl W
nTSVX[W$K¨\ma 4­^ X ]gl \mvTW-Ik�­N 3 jk\�S`Y�XZW$KbS`X[KbjTarqÁ\mS`R}y 3 Wb\�¥�W$W$R�\mv}W/I}�*�ÏquRTn���P>��½x\mv}S`Y|Y�\�qu\[W l W$Ri\
¥/S`aVa 3 W w5jtqMRi\mSOstW$noS`R�\[vTW�RTW¨ÇL\/YZW$Kb\[S ] RtÀ¨GT�~vTW
�*�§Y-qMX[W�q0KbW$Ri\mX[qMaDptqMX�\ ]M^ \mvTW Wbw5jtqu\ ] X[Srqua
K$SVX[KbjTarqu\[S ] R�qMRTn�\mvTWbS`X9Y�\mXZW$RTyM\[voS`R}Ãtj}W$RTKbW$Y~\mvTW
I}Ik� NT\mvTW YZvtqMp¡W ]M^ \mvTW \[vTW$X l¢] K$aVS`RTW.qMRTn
\mv}W$X[W ^x] X[W9\[vTW9Y�\mX[WbRTyM\[v ]u^ \[vTW9© ] RtqMaTKbjTX[XZW$Ri\mYbGiP.R ^x] XZ\[jTRtqu\[W$a 4 \mv}W/��� l qMR0\mv}W ] X 4'3 XZW#qM�5Y
n ] ¥/R�qu\*\mv}W�W$w5jtqÁ\ ] X§qMY*\[vTW � ] X[S ] a`S`Y ^x] X[KbW>qMpTp}X ] qMK�v}W$Y§©bW$X ] Gk�~v5jTYbNk\[vTW.Y�\mXZW$RTyM\[v ]M^ \[vTW
l%] nTWba`WbnÆ�*�§Y'nTWbpQWbRTnTY ] R¼\mvTW¢ptqMX[q l W¨\mWbX[S`©$qu\mS ] RTY ^x] X l SOÇkS`RTy}G�É§arqMR}�MW¢qMRTn�z>Wba`W$Kba`jTYZW
½�d#ege Ñ À.K ]gl ptqMX[W­\�¥ ] nTS Í W$XZW$Ri\ l SOÇkS`R}y�Y[K�vTW l WbY�S`R�q�R5j l WbX[SVK#qMa�Y[S l jTarqu\[S ] R ]M^ \mvTW°�9\�£
arquR5\[S`K>KbS`XZK$jTa`qu\mS ] R�qMRTnostRTnonTS Í WbX[WbRTK$WbY.SVR�\mvTW�YZ\[X[WbRTyM\mv ]M^ \mv}W­�*�§Y ]M^ Ñ �3g�GT�~vTSVY/a`W#qunTY
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\ ] ITIk�Ên}S Í W$X[WbRTK$WbY ]M^ d ��Ç quRTn�nTS Í WbX[WbRTK$WbY�S`Ro\mv}W'��P>��qMRTn��.�*�~� YZ\mXZW$RTyu\mv ]u^ jTp�\ ]
Ñ �3g�GT� ] K ]gl pTaVS`K#qÁ\mW l qu\Z\mW$XZY ^ jTX�\mvTWbX$N«É§X 4 qMRoWb\-quacGD½�dfegei±MÀ*stRTn�\mvTqu\~\mvTW��*�§Y-qMXZW>UgW$X 4
Y[WbRTY[SO\mSOUgW.\ ] \mv}W.SVR5\[W$RTYZSV\ 4%]M^ \[vTW�KbX ] YZY[WbwLjTqu\ ] XZSrqMa«¥/S`R}nªGL� ] X§�-W$a`aVW$X l qMR%qMR}n�� ] Y[W$R}YZ\mWbS`R
½�d#egÕ Ñ ÀD¥/S`RTnTYbNÁ\[vTW 4 stRTn�q.\ ] \�quakY�\mX[WbRTyM\[v ]M^ \mvTW§�*�§Y ]M^ ± Ñ ILU¡NÁ¥/vTW$XZW#qMY��*�~F�����¥/SVRTnTY
a`W$qMn�\ ] quR��*� ]M^ Ñ Õ ILU¼½xS`Ro\mvTSVY l%] n}W$acNT�.W$aVa`WbX l qMR�qMRTn�� ] YZW$RTY�\mW$SVR�¥/S`R}nTY.aVW#qMno\ ] qMR
�*� ]M^ Ñ ÔHILU}À¨G*�DjTK��5S`a 4 N�\mvTWoR5j l W$XZS`K#qua9W¨Çkp¡W$X[S l WbRi\mY ]M^ �DS`jÐW¨\ quacG/½�dfegeMÔ5À'YZv ] ¥
\mvTqu\
\mv}W
Y�\mXZW$RTyM\[v ]M^ \mv}W K ] RTR}W$Kb\[S ] R 3 Wb\�¥�W$W$R�\mvTW \mX ] pTSVK$Y/qMRTn�\[vTW�Y[j 3 \[X ] p}S`K$Y/SVY~jTRtq Í W$K¨\mW$n
3i4 \mvTW­nTWb\mqMS`aVY ]u^ \mv}W'�*�§Y$GQ�~vTW$XZW ^x] XZW­¥�W'K ] RTK$aVjTnTW�\mvtqÁ\#Nt¥/vTS`aVW�S l p ] X�\�qMRi\ ^x] X-K$aVS l qu\mW
YZ\[jTnTSVW$Y$N¡\mvTW'W¨Ç}qMKb\>YZ\mXZW$RTyu\mv ]M^ \[vTW°�*�§Y>S`Y.R ] \ ] UMW$XZa 4 S l p ] X�\�qMRi\ ^x] X-\mvTW0p}X[W$YZW$Ri\�pTjTX�£
p ] Y[WuG
I ] j}\mv ]u^ \mvTW�W$w5jtqu\ ] X§\mv}W$X[W.S`Y*\mvTW�¥/SVRTnk£ÄnTX[SOUgW$R�Ik�-�Ö½¿�|SVygjTX[W Ñ GOdf�iÀ¤N5¥/v}S`K�v�K ] RTRTW$K¨\mY

\mv}W-\[X ] pTSVK$Y�\ ] \mvTW-Y[j 3 \mX ] pTS`K$qMa¡Ik�­GL�Ä\[Y�n 4 RTq l SVK$Y*qMRTn¢SV\[Y*XZW$a`qu\mS ] RTY[v}S`p0\ ] \mvTW~\[vTW$X l qMaVa 4
nTXZSVUgWbR�F����(vtqMY 3 WbW$R�nTSVY[K$j}Y[Y[Wbn�S`R qMR�S`n}W#qMaVS`©$Wbn¢K ] R}styMjTXmqu\[S ] R¢S`R%\mvTW.Y[W$K ] RTnoK�vtqMpk\mW$XbG
�|SVygjTX[W Ñ GVd#�>Y[v ] ¥/Y�\mvtqÁ\�X ] jTyMvTa 4 d#Ô
ILU ]u^ IL��¥9qu\[W$X�Ã ] ¥ R ] X�\mv%qMK$X ] Y[Y/d²±MI'S`R0\mv}W~jTpTp¡W$X
Ñ �g� l G5��p}pTX ] ÇkS l qu\mWba 4 Ô0ILU ]u^ \mvTSVY*¥§qu\[W$X9XZWb\mj}X[R�Y ] j}\mv�SVR¢\[vTW>��� l quR�arq 4 WbX9qMR}n�df�0I5U
K ] R5\[S`R5jTW>R ] XZ\[voqMY§ptquXZ\ ]u^ \mvTW�¥§qMX l ¥§qu\mWbX9a`S l03 ]u^ \mvTW F�����G}�~vTW nTW¨\�qMSVa`Y ]M^ \mv}S`Y�Ã ] ¥
¥/S`aVa 3 W nTS`YZK$jTYZY[W$n�S`R�\mvTW�RTW¤ÇL\.YZW$K¨\mS ] RªG
��qMK�v ] RTW ]M^ \mvTW
K$j}X[X[WbRi\mY-S`R��|S`yMjTX[W Ñ GÌÕ°S`Y~K ] RTRTWbKb\mWbn�\ ] \[vTW
��É~��N 3 j}\-SVY~y ] UgW$XZRTW$n

3i4 nTS Í WbX[W$Ri\�n 4 Rtq l SVK$Y0¥/vTSVK�vÏ¥�W�¥/S`a`a*R ] ¥ 3 X[S`W¨Ã 4 n}S`Y[KbjTY[YbG��~vTW�I}�*�ºK$qMR l¢] Y�\�W#qMY�£
S`a 4�3 W
j}RTnTW$XZYZ\ ]k] n 3i4 K ] R}Y[S`n}W$X[SVRTy¢q�d �� £Äarq 4 WbX l¢] nTW$aª¥/SO\mv�YZ\[W#qMn 4 W$qMYZ\[W$X[a 4 ¥/S`RTn}Y$G«�~vTWy ] UgWbX[RTSVRTy%W$w5jtqu\[S ] RTY ^x] X9\[vTW�a`SVRTW#qMX l¢]gl W$Ri\[j l®3 quarqMRTKbW�qMX[WuÈ

¼2È0ÉËÊ ¿ÆÌ±Í;ÎÂÏ�ÐkºÒÑ Ð �aÓ ½ Ñ G Ñ À
¿ È Ì ÊÄ¼ Ì`Í;ÎÔÏ�ÕÖº�� ½ Ñ G Ô5À

��YZY[j l S`R}y�R ]�l W$X[SVnTS ] RtqMa 3¡] jTRTntquX[S`WbY�½/Ï�Ð�ºÅ�iÀ.quRTn�qMR�S`R}SV\mS`qMaªY�\�qu\[W ]M^ X[WbYZ\$N ] RTW'sTRTnTY
qu\/\mv}W
Wbw5jtqu\ ] X$È

¼2È ºqÑ Ð �aÓ ½ Ñ Gí±gÀ
�~v5jTY$NuS`R
\mvTW§q 3 Y[WbRTK$W ]M^T^ X[SVKb\[S ] R
qMRTn l WbX[S`n}S ] Rtqua 3Q] jTRTntqMXZS`WbY$N²W#qMY�\mWbX[a 4 ¥/SVRTnTY�¥/S`a`a5ygWbRTW$X�£
qu\[W>q­Y�\mW$qMnTS`a 4 qMKbK$W$aVW$X[qu\mSVRTy­¥�W$Y�\�¥9qMXZn�Y[jTX ^ qMK$W�K$jTXZX[W$Ri\$Gk�-¥9q 4%^ X ]gl \[vTW�WbwLjTqu\ ] X ¼2È Ni¥/S`a`a
WbUMW$Ri\mjTqMa`a 4'3 W§Y l qMaVa`WbX�\[vtqMR Ê0¼ NuqMRTn­\mvTW*¥/S`RTnTY�¥/S`a`a5WbYZ\�q 3 a`SVY[v0q.p ] aVWb¥§qMX[n0��� l qMR'\[XmqMRTY�£
p ] XZ\$GL�~v}S`Y ]MÍ £ÄW$w5jtqu\ ] X[S`qMa«��� l qMR¢nTX[S ^ \�¥/S`a`atKbX[W$qu\mW�q l S`RTS l j lÅ]u^ Y[W$q'Y[j}X ^ qMKbW�vTWbS`ygvi\§qu\
\mv}W>W$w5jtqu\ ] X~qMR}n�ygW ] Y�\mX ] pTv 4 ½xW$w5jtqu\[S ] R��LN(¿ È � ÊÄ¼&× d²À¤NL¥/SVa`a«Y[j}pTp ] XZ\9\[vTW>© ] RtqMa¡K$jTXZX[W$Ri\
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p ] a`W¨¥9qMXZn ]M^ \mvTW/W$w5jtqÁ\ ] XbGu� ] Y[v}S`ntq�½�dfei±MeiÀ¦S`RiUgWbYZ\mSVyiqu\[W$Y�\mv}W/\[XmqMR}Y[SV\[S ] RTqMakXZW$ygS ] R 3 Wb\�¥�W$W$R
\mv}W�W$w5jtqu\ ] X�½êqMK$KbW$aVW$XmqÁ\mS`R}y�eZWb\�À­qMR}n¼\mvTW X[W$yMS ] RTY ^ qMX'qf¥§q 4H^ X ]gl \mvTW¢W$w5jtqu\ ] Xo½ê��� l qMR
nTXZS ^ \¤À 3 j}\>\[vTW�q 3¡] UMW�nTW$YZK$X[SVp}\mS ] R�ygSOUgW$Y>\[vTW 3 qMYZS`K0n 4 RTq l SVK$Y ]u^ \[vTW°W$w5jtqÁ\ ] XZSrqMa2eZWb\#G;��Rk£
K$aVjTnTSVRTy�\mvTW%qMn}UMW$K¨\mS ] R ]u^§l%]gl W$Ri\mj l S`R�\mv}W 3 qMarqMR}K$W�q 3¡] UgW°¥/S`aVa�X[WbRTnTW$X \[vTW�pTX ]g3 a`W l
\ ]L] K ]gl pTaVS`K#qÁ\mW$n ^x] X/qMR�qMRtqMa 4 \[S`K$qMaQ\[X[W#qÁ\ l W$Ri\#G { vTSVarqMRTn}W$X
½�d#egeg�iÀ¤N}v ] ¥�WbUgWbX$N¡Y[v ] ¥/Y-S`R�q
R5j l W$X[SVK#qMa;YZ\mj}n 4 v ] ¥�\[vTW�W$w5jtqu\ ] X[S`qMa�eZW¨\-qMY~nTW$YZK$XZS 3 W$n�q 3Q] UMW
SVY~K�vtqMRTyMW$n�SVRi\ ] \mv}W'Ik���
Y[WbW$RÐS`RH\mvTW ]g3 Y[W$X�Uuqu\mS ] RTY$G|�.W sTRTnTY'\[vtqu\°jTpi¥�W$aVa`S`R}y�\mX[qMRTY[p ] X�\mY0W$qMYZ\�¥§qMX[n l%]gl W$Ri\mj l
^ X ]Ml \mvTW�jTR}nTW$XZa 4 S`RTy���P>� \ ] \mvTW I}�*��N�qMRTn»\mvTW�p ] a`W¨¥9qMXZn¼quRTnHn ] ¥/Ri¥§qMX[n»Ã ] ¥Â\mvTqu\
S`Y ^x] XZK$Wbn 3i4 \[vTW�¥/S`RTnÐstW$aVn�½x\mv}W��*�§YmÀ�aVW#qMnTY0\ ] qun}UgWbKb\mS ] R ]M^ ¥�W$Y�\�¥9quX[n l%]gl W$Ri\mj l
q#¥9q 4»^ X ]gl \mvTW¢W$w5jtqu\ ] X'quRTn 3 W$a ] ¥Å\mvTW l S ÇkW$n»arq 4 WbX$G��~vTS`Y
K$XZW#qu\[W$Y
\mvTW¢K�vtqMXmquKb\mWbX[SVYZ\mSVK
Y[vTqMpQW ]u^ \mvTW�I}�*�ÂUgWba ] K$SV\ 4 pTX ] staVW�S`R���S`ygjTXZW Ñ GÌe}G|� ^ K ] jTXZY[WMN�\mvTW�quKb\mjTqMa ] K$W$qMR�n ] W$Y
vtq#UgW 3Q] jTRTntqMXZS`WbY$È«�9\�SO\mY-W#qMY�\mWbX[R�quRTn�¥�W$Y�\mW$XZR 3Q] jTRTntqMXZS`WbY-\[vTW­R ] X l qMaªÃ ] ¥ l j}YZ\-UMquRk£
S`YZvªG��~vTSVY°K#qMR ] R}a 4H3 WoqMK�v}S`WbUMW$n 3i4 ygWbRTW$X[qu\mSVRTy�q�� ] YZY 3i4 ¥§q#UgW ^ X ] Ri\�qu\°\[vTW�W#quYZ\mWbX[R
3¡] jTRTntquX 4 qMRTn¼q _ W$aOULS`R�¥9q#UMW ^ X ] Ri\­qu\
\mvTW�¥�W$YZ\[W$XZR 3Q] jTRTntqMX 4 G��~vTW%¥9q#UgWbY0K#quX[X 4 \[vTW
3¡] jTRTntquX 4 SVR ^x] X l qu\[S ] R»S`Ri\ ] \mvTW�SVR5\[W$XZS ] X'qMRTn�Y[W¨\�jTpÏq�© ] RTqMa9pTXZW$Y[YZjTX[WoygX[qMnTSVW$Ri\0\mvTqu\
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ÔMÔ
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3 W�K ]gl ptqMXZW$nÆ¥/SO\mvÆ\mv}W�q#UMquS`arq 3 a`W ]g3 YZW$X�UMqÁ\mS ] RTY$N 3 j}\ 3 W$K#qujTY[W ]M^ \[vTW�YZ\[X ] R}y�\mW l p ] XmqMa
qMRTn Y[ptqÁ\mSrqua/UuqMXZSrq 3 S`a`SO\ 4 q�w5jtqMRi\mSO\�qu\[SVUMW�K ]gl pTqMX[SVY ] RÐ¥/SV\[v ^ qMX�£ ^ X ]Ml £ÄY 4 R ] p}\[S`K ]g3 Y[W$X�UuqÁ£
\mS ] RTY ¥ ] jTa`n»R ] \ 3 W l W#quRTS`RTy ^ jTacGQ��Y­qMRHW¤Ç}q l p}a`WMNª\[vTW ] RTa 4 wLjTqMY[S £�Y 4 R ] p}\mSVK%YZWb\ ]M^9]M3 £
Y[WbXZUuqu\[S ] RTY \[vtqu\�\mXZS`W$Y \ ] nTW¨\mWbX l S`RTW0\[vTW¢SVR}Ã ] ¥ ]u^ �-� ¥§qu\[W$X
S`Ri\ ] \mv}W¢WbwLjTqu\ ] XZSrqMa|y 4 X[W
½x�¾SVa`Y ] R�Wb\9qMacG;½�d#egeMÔ5ÀZÀ�n ] W$Y§Y ] qu\9q'\mS l W/¥/vTW$R�\mv}W>S`R}Ã ] ¥ ]u^ �.� ¥§qu\mWbX9S`Y§qu\9SO\mY l qÁÇkS £

Ô?)



l j l ½xY[W$W.\mvTW�qMRtqMa 4 YZS`Y ]M^ �.RTnTW$XZY ] RoquRTno� ] XZX 4 ½�dfeMÕi±gÀ[À¤G5��RTYZ\[W#qMnªNL\mvTW l¢] nTWba¡XZW$YZjTaV\[Y ]M^
\mv}S`Y§Y�\mjTn 4 ¥�W$X[W�K ]gl ptqMXZW$n ¥/SO\mv�q#UuqMS`a`q 3 aVW~a ] RTy
\mWbX l K$jTXZX[W$Ri\ l Wb\[W$X l¢]L] X[SVRTy
ntqu\�q­qMRTn
\mv}W�K ]Ml ptquX[S`Y ] R�¥9qMY ^ q#U ] X[q 3 a`WuG5�~vTS`Y*Y[jTyMygW$Y�\§\mvTqu\�\[vTW l¢] nTW$a«SVY�qua`Y ] q 3 aVW-\ ] XZW$pTX ] nTj}K$W
] \[vTW$X-qMXZW#qMY/X[W$qMY ] Rtq 3 a 4 ¥�W$a`a¿G
�~v}W ] RTa 4 ] \mvTWbX~R5j l WbX[SVK#qMaQYZ\mj}n 4 ¥/vTSVK�v ] jTX~X[WbY[jTaO\mY~K#quR 3 W�K ]gl ptqMXZW$n�\ ] SVY§\mv}W ] RTW

3i4 �«X[qu\�quR5\ ] RTS/Wb\ qMa¿G-½c�M�g�M�iÀ¨G�P-R ^x] XZ\[jTRtqu\[W$a 4 \mvTWbY[W�qMj}\mv ] X[Y l qMSVRTa 4 nTSVY[K$j}Y[Y�v ] ¥
\[vTW
\ ] \�qMa l quY[Y§\[XmqMRTYZp ] XZ\9SVY§K�vtquRTygW$n 3i4 \mvTW F����¾quRTn�n ] R ] \~qMRtqua 4 ©$W�\[vTW�pTqu\mvi¥§q 4 Y~\mvTqu\
\mv}W/Ik� ¥§qu\[W$X|\mqM�MWbY�S`Ri\ ] \mvTW§R ] XZ\[vTW$XZR0vTW l SVY[pTvTWbX[WuGi��\mvTWbX|R5j l W$XZS`K#quakY�\mjTnTSVW$Y|\[vtqu\ ^x] KbjTY
] R»\mvTW�K$X ] Y[Y­vTW l S`YZpTvTWbX[S`K°\[XmqMRTYZp ] XZ\
vtq#UgW%W$SO\mvTWbX'qMR»S`R}Y[S`yMRTSVstK$qMRi\­F���� \mX[qMRTYZp ] X�\ ] X
\ ]L] K ] quX[Y[W
q�X[WbY ] aVj}\mS ] RªG

� ] X-qMRTqMa 4 Y[SVY.p}jTX[p ] Y[WbY�¥�W'¥/S`aVaDnTWbstR}W�Ik�Ö¥9qu\[W$X quY-¥§qu\mWbX.¥/vTSVK�v ] X[SVygS`RTqu\mWbY~S`R�\[vTW
Ik� quRTn�S`Y�K ] aVnTW$X�\mvTqMR�� Ñ � ½xY[W$W.\mvTW l qMp S`R���S`ygjTXZW Ñ GVd Ñ À¨G5�Æqu\[W$X*\mvtqu\§S`Y�¥9quX l W$X§\[vtqMR
� Ñ �ÏvtqMY 3 W$WbR�pTX ] nTj}K$W$n S`R�\mvTW.W$w5jtqu\ ] X[S`qMa�½¿�*�­À ] X�\mX ] pTSVK#qMa«y 4 X[W'½ê�-�
À¨G5�~vTW>Ik��¥§qu\[W$X
¥/SV\[v q>\[W l pQWbXmqu\[jTX[W 3 Wb\�¥�W$W$R�±kGJ±M� qMRTnod Ñ GJ±g��¥/S`aVa 3 W-K$qMa`aVW$n����.�Ä� qMR}n%¥§qMY*nTS`YZK$jTYZY[W$n
S`R�\[vTW>pTXZWbULS ] jTY~K�vtqMp}\[W$XbGt� ] X§\mv}W>pTX[WbY[WbR5\-pTj}X[p ] Y[WbY-SO\9SVY9K ] RiUMW$RTSVW$Ri\/\ ] YZpTa`SO\§\mv}W jTpTp¡W$X
¥§qu\mWbX~S`Ri\ ] a ] ¥§WbX§\mvTWbX l%] Kba`SVRTW-¥§qu\[W$X�½ê�k�9�ÖN;d Ñ GJ±M�*£�d²hg��NLSV\[Y9jTpTp¡W$X 3Q] j}RTntqMX 4 SVY§Y[v ] ¥/R
S`R��|S`yMjTX[W Ñ GOd#ÔTNtSV\[Y.a ] ¥§WbX 3¡] jTRTntquX 4 S`R��|S`ygj}X[W Ñ GOd²±gÀ¨Nt\[vTW$X l¢] K$aVS`RTW ¥§qu\mWbX°½¿P-�9�ÖN�dfhg�*£

�|S`yMjTX[W Ñ GOd Ñ ÈTz>W$p}\[v ]u^ \mv}W'� Ñ �¾SVY ] \[vTW$X l S`R l Wb\[W$XZY$G
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�|S`yMjTX[W Ñ GOd#ÔTÈTz>W$p}\[v ]u^ \mv}W%dfhg�¾SVY ] \[vTW$X l S`R l Wb\[W$XZY$G

��S`ygjTXZW Ñ GOd²±kÈtz>Wbp}\mv ]M^ \mvTW�d Ñ Gí±g��S`Y ] \mvTWbX l SVR l W¨\mWbX[Y$G

ÔgÕ



−175

−150

−125

−100

−75

−50

−25

0

305 310 315 320 325 330 335 340 345 350 355
−20

−15

−10

−5

0

5

10

15

20

25

�|SVygjTX[W Ñ GOd*)}È5�~vTW-\ 4 p}S`K#quaQptqÁ\mv ]u^ q­Ã ] qÁ\�\[vtqu\ ^x] a`a ] ¥�W$n%\mvTW-Y[j}X ^ qMKbW>X ] jk\mW/\ ] \[vTW�R ] XZ\mv;N
\mv}W�K ] a ] X
S`RTnTSVK#qu\[W$Y�\mvTW nTW$p}\[v ]M^ \[vTW¢Ã ] qu\#G¦� ^ \[W$X'SO\mY­arqMjTR}K�vÆS`R»\mvTW�P-�9�ÖN�\[vTW¢Ã ] qu\
W$Ri\[W$X[Y¦\mvTW*��P>��N²jTpi¥�W$aVa`Y�\mvTWbX[WMNfXZW$KbS`X[KbjTarqÁ\mW$Y¦q/K ] j}pTa`W ]M^ \mS l WbYDS`R�\mvTW�I}�*�c�M��P>�¼Y 4 YZ\mW l
3 W ^x] XZW°X[Wb\[jTX[R}S`RTy�\ ] \[vTW���É~�ÖS`R�\[vTW%IL�ÖG��tX ]gl \mv}W$X[WuNDSV\ XZWb\[X ] ÃtWbKb\[Y­SVR5\ ] \mvTW��.�*�~�
qMRTn¼K ] Ri\mSVR5jTW$Y0SO\mY�¥9q 4 R ] X�\mvÆSVRH\mv}W���� l qMRHarq 4 WbX$G|�uÔ ] jk\ ]M^ ±M��Ã ] qu\mY ^x] a`a ] ¥�W$n»\mvTSVY
ptqu\[vªG

� Ñ �~À~qMR}n�YZjTX ^ quK$W�¥9qu\[W$X­½cI5�ÖNIÚ�� Ñ �~À¨G
��R�\[vTW�stXZYZ\9qMRtqMa 4 YZS`Y*Ã ] qu\[Y9qMXZW�jTYZW$n�\ ] S`nTWbR5\[S ^ã4 ptqu\[vi¥9q 4 Y$GT�~v}W�Ã ] qu\[Y§¥�W$X[W�X[W$aVW#qMYZW$n

3 Wb\�¥�W$W$RÛ)gI qMRTn ÕiIÏqu\�\mvTW��k�9� quRTn�P-�9� a`W¨UgW$a-qMR}n \mX[qMK��MWbn ^x] X ^x] jTX 4 W#qMXZY$G-df�MÔ
Ã ] qÁ\mY­¥�W$XZW�arqujTRTK�vTWbn�S`RH\[vTW�P-�9� qMRTn(d#�}d ]M^ \[vTW l WbR5\[W$XZW$n�\mvTW ��P>��N�\[vTW ] \mvTWbX Ñ
l%] ULSVRTy R ] X�\mv°S`R�q��.É~�ÐXZS`RTy}Gi�>j}\ ]M^ \[vTW-±M�>Ã ] qu\[Y|\mvTqu\�a`W ^ \|\mv}W-Wbw5jtqu\ ] X[Srqua}y 4 X[W9¥/SO\mvTSVR
^x] jTX 4 W$qMX[YbND�uÔ¢jTpi¥§Wba`aVW$n�SVRi\ ] \[vTW'I}�*� YZa`SVygvi\ma 4 Y ] jk\mv ]M^ \mvTW
W$w5jtqu\ ] X$N¡X[W¨\mjTXZRTW$n�\ ] \[vTW
¥�W$YZ\[W$XZR 3¡] jTRTntquX 4 \ ] X[W¤£�W$Ri\[W$X~\mvTW��.É~� ½ 3 j}\~\[vTS`Y9\[S l W�SVR�\mvTW
IL��À¤N}\mv}W$RoX[W¨\mX ] ÃtW$K¨\mW$n
S`Ri\ ] \[vTW��.�*�~��qMRTn ^ X ]gl \[vTW$XZW-\[jTX[R}W$n�R ] XZ\mv%S`R�\mv}W.��� l qMR a`q 4 W$X�½êYZW$W.�|S`ygj}X[W Ñ GOd*) ^x] X
q \ 4 p}S`K#quatptqu\mvtÀ¨Gtdgd ] \[vTW$X�Ã ] qÁ\mY�\ ]L] �0q�Y[S l SVarqMX¦ptqu\[vªN 3 j}\*SVRTYZ\[W#qMn ]M^ e ] S`RTSVRTy>\mv}W.�.�*�~�
\mv}W 4 ¥�W$XZW�\mX[qMpTp¡W$n�SVR�q0�.É~��X[S`R}y0qMRTn�\[Xmq#UgWba`Wbn�R ] XZ\[v�S`R SV\mY*K ] X[WMGQd²± ] jk\ ]M^ df�kd�Ã ] qu\[Y
jTpi¥�W$a`aVW$noS`R�\[vTW
I}�*� 3 j}\/X[W¨\mjTXZRTW$noY ] j}\mvoSVR�\mvTW���� l quR�arq 4 WbX$Gt� ] Ã ] qu\9¥§qMY ]g3 YZW$X�UgW$n
\ ] jTpi¥§Wba`a¡R ] X�\mv ]u^ \mvTW-W$w5jtqÁ\ ] X§qMRTn K ] Ri\mSVRLj}W�R ] X�\mv¢nTS`XZW$Kb\[a 4 SVR%\[vTW>��� l qMR a`q 4 W$XbGL�~v}S`Y
K#quR 3 W.W¤Ç}p}arqMSVRTW$n 3i4 \[vTW.qMY 4Ll%l W¨\mX 4�]u^ \mv}W.WbwLjTqu\ ] XZSrqMaT¥/SVRTn�stW$aVnªÈ5�~vTW.Y�\mX ] RTygWbYZ\§¥/SVRTn
nTSOUgW$XZygW$R}K$W S`Y*Y[aVS`ygvi\[a 4 Y ] j}\mv ]M^ \mvTW>Wbw5jtqu\ ] X9qMRTn¢\mvTWbX[W>SVY9q'Y�\mX ] RTy°��� l qMR K ] RiUgWbX[ygWbRTK$W
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�|SVygjTX[W Ñ GOd²hkÈL�~vTW W$w5jtqu\ ] X[S`qMa¡jTpi¥§Wba`a`SVRTy0KbW$a`aVY9qMa ] RTy
\mvTW>Wbw5jtqu\ ] X$NTq#UMW$XmquygW$n ] UgWbX~Ô 4 W$qMX[Y
^ X ]Ml Ñ �u� \ ] �M�u�ÖGM�~vTW/K ] Ri\ ] jTX�a`S`R}W$Y�S`R}nTS`K$qu\mW§\[vTW/YZ\[X[W$R}yM\mv ]M^ \mvTW/jTpi¥�W$a`aVS`RTy%½xK ] Ri\ ] jTX
a`SVRTW$Y*S`R ±uW¤£h) l �uYmÀ¨GL� ] \mWb¥ ] X�\mv 4 S`Y*v ] ¥�\mvTW-K$WbR5\[W$X ]M^ jTpi¥�W$a`aVS`RTy
S`Y*Y[aVS`ygvi\[a 4 Y ] j}\[v ]M^ \[vTW
W$w5jtqÁ\ ] X~quRTn�v ] ¥ l¢] YZ\ ]u^ \mvTW�¥§qu\[W$X§R ] XZ\[v ]M^ \mvTW.W$w5jtqu\ ] X9SVY§n ] ¥/Ri¥§Wba`aVW$noqMyiquS`R�qÁ\9Ôi�
N
3 W$K#qujTY[W ]M^ \mvTW
��� l qMR�K ] R5UMW$XZygW$RTKbW'Y ] j}\mv ]M^ \mvTW����-�cb|G
qu\ Ôg�­G;�~v}S`Y�aVW#qMn}Y�\ ] q p ] YZSV\mS ] R ]u^ \mvTW°jTpi¥�W$aVa`S`R}y K$Wba`aVY.\mvTqu\ S`Y.Y[v ] ¥/R�S`R��|S`ygj}X[W Ñ GVd²hLG
� ] ¥�WbUMW$X$N-�tXmqÁ\�qMRi\ ] RTS.W¨\�qMacG�½c�u�g�g�iÀ ]g3 \mqMS`RTWbn�UgWbX 4 nTS Í WbX[WbR5\�X[W$YZjTaV\[Y$G���aV\[v ] jTyMv�\mvTW 4
jTYZW$n�\[vTW Ymq l W>¥/SVRTn�stW$aVn�j}Y[W$n�S`R�\[vTS`Y~Y�\mjTn 4 NT\mv}W 4�^x] j}RTn�\mvtqu\~\[vTW���� l qMRonTSOUgWbX[ygWbRTK$W
S`Y­W$w5jtqMaVa 4 Y�\mX ] RTy�R ] X�\mv�quRTnÆY ] j}\mv ]u^ \mvTW W$w5jtqu\ ] X$G¦�~vTS`Y­nTS`YZK$XZW$ptqMR}K 4 S`Y'p}X[W$YZj l q 3 a 4
nTjTW°\ ] \[vTW$SVX l Wb\mv ] n ]M^ qMRtqua 4 ©$SVRTy�\mvTW0Ã ] ¥ stW$aVnªÈª�~vTW 4 W$Y�\mS l qu\[W'\mvTW°XZW$a`qu\mSOUgW°K ] R5\[X[S £
3 j}\[S ] R}Y 3i4 K ]Ml pTjk\mS`R}y�\[vTW l WbX[S`n}S ] RtquaQ\mX[qMRTYZp ] X�\-S`Ro\mvTWbS`X~stX[Y�\ l%] nTW$aDa`q 4 W$X-qu\�±gIoqMRTn
±M�
G}� ] ¥�WbUMW$XbNT\mvTW.K ] XZW ]M^ \[vTW>�.���~��SVY§a ] K#qÁ\mW$n qu\9±M�­NkqMRTn \[vTW�¥§qu\mWbX�\[vtqu\9KbX ] YZY[WbY-±M�
\ ] ¥§qMX[n}Y-\[vTW­R ] XZ\[v�n ] W$Y/R ] \.R}W$K$WbY[Y[qMX[SVa 4 K ]Ml W�nTSVX[W$K¨\ma 4 ^ X ]Ml \mvTW�WbwLjTqu\ ] XZSrqMaDj}p5¥�W$aVa`SVRTy
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�|SVygjTX[W Ñ GOdfÕ}È«�~vTW°ptqu\[v ]M^ q¢Ã ] qu\�\[vtqu\�vtqMY 3 W$WbR�W$Ri\mX[qMS`RTWbn�S`Ri\ ] q���É9� XZS`RTy}G¡�Ä\�YZ\mq 4 Y
S`R�\[vTW
�k�9� \[vTX ] jTygv ] jk\.SO\mY�e ] j}X[RTW 4 G¡�g� ] j}\ ]u^ ±gh0Ã ] qÁ\mY ^x] aVa ] ¥§Wbn�\mvTSVY~ptqu\mv;G
X[WbygS ] RªN 3 j}\ l¢] Y�\ aVS`�uW$a 4H^ X ]gl \[vTW�¥�W$Y�\mWbX[R 3¡] jTRTntquX 4 G��~vTW ^x] a`a ] ¥/S`RTy�\�q 3 a`WoygSOUgW$Y qMR
] UgWbXZULS`W¨¥ ] UgW$X/\mv}W
n}S Í W$X[WbRi\.pTqu\mvi¥§q 4 Y ^x] X9Ã ] qu\[Y9\mvtqÁ\ ] X[S`yMS`Rtqu\[W�SVRo\[vTW
P.�9�ÖÈ

R ] XZ\[v�SVR�q��.É~� R ] X�\mvoUkS`q0\mvTW X[Wb\[jTX[R�Y ] j}\mv�S`R YZ\mSVa`aQS`R�\mvTW \[X ] pTSVK$Y
X[SVRTy ��� l qMRoarq 4 WbX \mvTW
��� l qMRoa`q 4 W$X q ^ \mWbX ^x] jTX 4 W$qMX[Y
d#Ô �ÁÔ d²± ±Ld

ea)oÃ ] qu\mY ¥�W$X[W%arqujTRTK�vTWbn¼S`R�\[vTW �L�9� qMR}nHvTWbX[W�\mvTW�nTSVYZ\[X[S 3 j}\mS ] R�S`Y UgWbX 4 nTS Í WbX[WbR5\$G
�>RTa 4 e0Ã ] qu\[Y/\ ]k] �¢\mv}W pTX[W¨UkS ] jTYZa 4 nTWbY[KbX[S 3 W$n�Y[j}X ^ qMKbW
pTqu\mvTY­½ Ñ \ ] W#qMK�v�ptqu\[v«À¨N«�M�0¥�W$Ri\
R ] X�\mvÏnTS`XZW$K¨\ma 4 S`RTYZS`nTWoq��.É~�ºXZS`RTy ½¿��S`ygjTXZW Ñ GOdfÕiÀ¤Nn)�¥§WbR5\¢R ] X�\mvÏS`RÆ\[vTWoS`Ri\mWbX[S ] X°qMRTn
�M��XZWb\[jTX[RTWbnÆY ] j}\mvÆSVRH\[vTW��L�9� ULS`q�\mv}W Y ] j}\mvTWbX[RÆ�~YZjTK�v 4 SrqzeZWb\[Y�½¿��S`ygjTXZW Ñ GVd#eiÀ¨G��Ä\0SVY
¥ ] XZ\[v l W$Ri\mS ] RTSVRTy'\mvTqu\/R ] Ã ] qu\/WbRi\mW$XZW$n�\mvTW Y ] j}\mv}W$X[R��~Y[j}K�v 4 S`qkeZWb\ ^ X ]gl \[vTW ¥§WbYZ\[W$X[R
3¡] jTRTntquX 4 G«�.a`a ]M^ \mvTW�Ã ] qÁ\mY/K#q l W ^ X ]gl \[vTW�W$w5jtqu\ ] X$N¡q ^ jTXZ\[vTW$X-S`R}nTS`K$qu\mS ] R�\mvtqÁ\-\[jTX 3 jk£
a`WbRi\ l%]gl W$Ri\mj l ÃTjkÇkW$Y0quX[W%S l p ] X�\�qMRi\ ^x] X \[vTW ygWbRTW$X[qu\mS ] R ]M^ \[vTW �~YZjTK�v 4 S`q�eZWb\[Y$G¦�~vTW
^x] aVa ] ¥/S`RTy-\�q 3 a`W9ygSOUgWbY�qMR ] UgW$X�ULS`Wb¥ ] UgW$X�\[vTW~nTS Í W$XZW$Ri\�ptqÁ\mvi¥9q 4 Y ^x] X|Ã ] qÁ\mY|\[vtqu\ ] XZS`ygSVRtqu\mW
S`R�\[vTW
�k�9�ÖÈ
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�|SVygjTX[W Ñ GOdfe}È5�~vTW�\ 4 pTSVK#qMa¡ptqu\[v ]M^ q�Ã ] qu\�\mvtqÁ\§XZWb\mj}X[RTY9Y ] j}\[v�S`R%\mvTW.Y ] j}\[vTW$XZR��~Y[jTK�v}S 4 q
eZWb\$G�� ^ \mWbX­WbRi\mW$XZS`RTy�\mvTW¢��P>��N�\mvTW�Ã ] qÁ\ 3 W$K ]gl W$Y
nTS`YZpTarqMKbW$n 354 ¥§q#UgWbY°qMRTn»\mvTWbR-e ] SVRTY
\mv}W
Y ] j}\[vTW$XZR��~Y[j}K�v 4 S`qkeZWb\$G«� ] Ã ] qÁ\°e ] S`RTY9\[vTWÜeZWb\-K ]Ml SVRTy°nTS`XZW$K¨\ma 4¢^ X ]gl \mvTW
�.É~��G

R ] XZ\[v�SVR�q R ] X�\mvoUkS`q'\mvTW X[Wb\[jTX[R�Y ] j}\mv�S`R W$Y[K$qMp¡W
SVR�\mvTW Y�\mS`aVaªS`R
��É~�¾X[SVRTy R ] X�\mvTWbX[R��-� Y ] j}\[vTW$XZR��-� ��� l qMRoarq 4 W$X \mvTW \mX ] pTSVK$Y

�g± ) �M� ) Ñ e
�¾v}S`a`W�\mvTSVY¢\mX[q�eZW$K¨\ ] X 4 qMRTqMa 4 Y[SVY ]M^ \[vTW�Ã ] qu\[Y�ygSOUgW$YoqHwLjTqMa`SO\�qu\[SVUgW�S`nTW$q�q 3¡] j}\ \[vTW

ptqu\[vi¥9q 4 Y$N«\mvTW Ã ] qu\mY/qMXZW \ ]L]�^ W¨¥ \ ]%l qM�uW�q%w5jtqMRi\[SV\�qÁ\mSVUMW YZ\mqu\mW l WbR5\$G«�tjTXZ\[vTW$X l¢] XZW�qMa`a
Ã ] qÁ\mY�¥�W$XZW¢qua`a�arqMj}RTK�vTW$n»qu\.\mvTW°Y[q l W­\mS l WuNQaVW#qMn}S`RTy%\ ] q 3 S`qMY.\ ] ¥§qMXZnTY>\mvTW0��É~� X[SVRTy
ptqu\[vi¥9q 4 Gi� jk\ ]M^ �g±/Ã ] qu\[Y�\mvTqu\|\ ]k] � \[vTS`Y¦ptqu\[vªNi�g�-qMX[XZSVUMW$n�qu\¦\mvTW§Y[vTWbnTnTS`R}y arqu\[SV\mj}nTW�sTUgW
\ ] \mWbR l%] Ri\mvTY­q ^ \[W$X \mvTWbS`X a`qMjTRTK�vªG��~vTSVY l W$qMRTY�\mvTW 4 qMX[XZSVUgWbn»\[vTW$XZW 3 Wb\�¥�W$WbRÏ�gqMR5jtqMX 4
qMRTn �MjTRTWuNiW¨Ç}qMK¨\ma 4 \mvTW/Y[W$qMY ] R%¥�W$XZW ] R}W9¥ ] j}a`n�W¨Çkp¡W$Kb\*\mv}W-a`qMX[yMW$YZ\���É~�ÐX[S`R}y�\[XmqMR}Y[p ] XZ\$G
�~vTWbX[W ^x] X[W ] RTa 4 \[vTW~\mS l W l W#qMR�Ã ] ¥�stWba`n�¥/S`aVa 3 W/jTYZW$n \ ] WbYZ\[S l qu\mW9\[vTW-\[XmqMR}Y[p ] XZ\[Y$G5�~vTW
l W#qMR�\mX[qMRTYZp ] X�\mY-qMXZW
K$qMa`KbjTarqÁ\mW$noSVR�\mvTW ^x] aVa ] ¥/S`RTy­¥9q 4 È

j �~vTWoa`q 4 W$X°nTWbp}\mv}Y¢quX[W 3 quY[W$n ] R�\mv}W l W$qMR�p ] Y[SV\[S ] R ]M^ \mvTW�SVY ] \[vTW$X l Y'\[vtqu\%qMXZW
nTSVY[pTa`q 4 W$n�S`R��|SVygjTXZW$Y Ñ GOd Ñ N Ñ GVd#Ô%qMR}n Ñ GOd²±kG

j �~vTW l WbX[SVnTS ] RTqMa;UgWba ] K$SO\mS`WbY-qMX[W 3 qMY[Wbn ] R�\mvTW l W$qMR�sTW$a`n}Y�Y[v ] ¥/R�S`R���S`ygjTXZW$Y Ñ Gí�M�
qMR}n Ñ Gí�kdgG

±M�



�|SVygjTX[W Ñ GJ�u�}Èu�~v}W l WbX[S`n}S ] Rtqua5UMW$a ] KbSV\ 4 qu\~d²±gI¡Nu\mv}W~Y ] aVS`n'aVS`RTWbY�S`R}nTS`K$qu\mW�R ] XZ\[vi¥9qMXZn°UgW$a ] K¤£
SV\ 4 Gt�¼W
K#qMR�Y[WbW­\mv}W­RtquX[X ] ¥Ê¥�W$Y�\mWbX[R 3¡] jTRTnTqMX 4 KbjTX[XZW$Ri\ qMR}n�\mv}W 3 X ] qMn�S`Ri\mWbX[S ] X/S`R}Ã ] ¥
3 W$a ] ¥�\mvTW­��� l qMR�arq 4 WbX.quY.ptquXZ\ ]M^ \[vTW�Y ] jk\mvTWbX[R�YZj 3 \mX ] pTSVK#qMaDy 4 XZWMG«��R�\[vTW�W#qMY�\.¥�W­YZW$W
\mv}W ] j}\[Ã ] ¥ ^ X ]gl \[vTW­Ik�-�}G

�|SVygjTX[W Ñ Gí�kdgÈ«�~vTW l WbX[SVnTS ] RTqMa;UgWba ] K$SO\ 4 qu\'d#�g�­Gt�HW­K$qMR�Y[WbW­\[vTW'YZS`ygRtqÁ\mjTXZW ]M^ \mvTW'��É~�
X[SVRTygY9¥�W$Y�\ ]M^ ± Ñ � qMRTn�\mv}W
SVRi\mW$XZS ] X-I5UgW$XZnTX[j}p�K$SVX[KbjTarqu\[S ] R W#qMY�\ ]u^ SO\#G

± Ñ



j �~vTW�jTpi¥�W$aVa`S`R}y°S`Y~K ]Ml pTjk\mW$n�qMY~\[vTW>\mX[qMRTY[p ] X�\/nTSVUMW$X[yMW$RTKbW ]u^ \[vTW ] UMW$XZa 4 S`RTy°a`q 4 W$XbG
j �~vTW�ptqMY[YZSVUMW>\mXmquK$W$X§qMRTn \[vTW�Ã ] qu\mY§qMX[W ] RTa 4 jTYZW$n ^x] X�S`aVa`jTY�\mXmqÁ\mSVUMW/pTjTX[p ] YZW$Y$NkRTWbUMW$X
^x] X~w5jtquR5\[SV\mqu\mSOUgW�W$Y�\mS l qu\[W$Y$G

j �~vTW�YZjTX ^ qMKbW�arq 4 WbX�½¿�|SVyTG Ñ GVd Ñ À¢S`Y�R ] \oS`nTWbRi\mS`K$qMa.¥/SO\mv�\[vTW���� l qMR¾arq 4 W$X 3 j}\oSVY
nTW¨\mWbX l S`RTWbn 3i4 \[vTW l W$qMRop ] YZSV\[S ] R ]M^ \mv}W'� Ñ ��SVY ] \[vTW$X l G

j �~vTW0��É~�ÊX[SVRTygY.qMRTR5jtqMaVa 4 \[XmqMRTYZp ] XZ\0d°ILU�R ] XZ\[vi¥9qMXZnÏ½êYZW$W0RTW¤ÇL\ K�vtqMp}\[W$XmÀ¨Nª�kGJ��S`R
\[vTW­IL�ÖN«�}Gí±°SVR�\mvTW
P.�9� qMRTn��}G Ñ SVR�\mvTW
�k�9�ÖG

d²±gI�S`Y�K�v ] Y[W$RÆqMY­Y ] j}\[vTW$XZR 3¡] jTRTntquX 4�^x] X \mv}W qMRTqMa 4 Y[SVY 3 WbK#qMjTYZW¢SO\
K ] SVRTK$SVnTW$Y ¥/SV\[v»\[vTW
3¡] jTRTntquX 4�]M^ \mv}W­�*�°GDdf�g�ÊSVY~K�v ] Y[WbR�qMY~\[vTW�R ] XZ\[vTW$XZR 3¡] jTR}ntqMX 4�3 WbK#qMjTYZW \mvTSVY-SVY~R ] X�\mv
]M^ \[vTW0vTSVygv�W$n}n 4 qMK¨\mSOUkSO\ 4o]M^ \mvTW'���*�~� 3 j}\ Y�\mS`aVa�Y ] j}\[v ]M^ \mv}W���XZW$Rtquntq ptqMYZYmqMyMW°qMRTn
\mv}W
Y ] j}\[vTW$XZR l¢] YZ\-W$Ri\mX[qMRTKbW
\ ] \[vTW­�9qMX[S 3T3 W#qMR�IkW$q}G«É§W$K$qMjTYZW
\[vTW YZ\[X[jTK¨\mjTXZW ]M^ \mv}W�Ã ] ¥
S`Y�w5jtqMaVSV\mqu\mSOUgW$a 4 YZS l S`a`qMX|SVR�\[vTW-�k�9� quRTn P-�9�ÖNi\mvTWbY[W/\�¥ ] ¥9qÁ\mW$X l qMY[YZW$Y�qMX[W/K ]Ml03 S`R}W$n
S`Ri\ ] \[vTW \mvTWbX l%] Kba`SVRTW�¥§qu\mWbX'½x�9��À¨G

ÝcÞßÝcÞáà â�ãÆä¯å2ãÆä�æ çéèÖê�ëáì¦íÆäVîYï°å:ä�æ2ð
É9qMYZW$n ] R ��S`ygjTXZW$Y Ñ Gí�M�
qMRTn Ñ Gí�g��¥§W-K#qMR%Y[WbW-\[vtqu\-d²hkGí±�ILU�W$Ri\[W$X�\mvTW/n ]gl qMSVR¢qÁ\/d²±gIQN5Õ}Gí�
½�dMGVd²À I5U�S`R�\[vTW%��É~�ÖqMRTn»e}G Ñ ½�dgGÌÕiÀ>I5U�S`R�\[vTW°S`Ri\mWbX[S ] X�½x\[vTW°R5j l03 W$XZY
SVR�\mvTW 3 X[qMK��MW¨\mY
nTWbR ] \mW-\mvTW-YZ\mqMRTntquX[n n}WbULSrqu\[S ] R ]M^ \mvTW/\mX[qMRTY[p ] X�\¤À¨G5�9\Ü)iI0\mvTW.e}G Ñ ILU ^ X ]gl \mv}W�Y ] j}\mvTWbX[R
Y[j 3 \mX ] pTS`K$qMaTy 4 XZW�e ] S`R'\[vTW/��É9��GTdgGí±°½¿�}G Ô5À�ILU ]M^ \mvTSVY|¥§qu\mWbX�X[Wb\[jTX[R}Y�Y ] j}\[v�S`R0\mv}W/��� l qMR
arq 4 W$X�SVR�\[vTW'W$qMYZ\[W$XZR�ptqMX�\ ]M^ \mvTW­n ]gl qMS`R�¥/vTWbX[W
\mvTW­�9� arq 4 WbX ] jk\mK$X ] pTYbN;qMR}n�\mv}W'Y[�-�
\�qu�MW$Y>�kGí±�½�dMGí�iÀ/ILU 3 qMK���qMK$X ] Y[Y
d²±gIH½êY[WbW0�|SVygjTXZW$Y Ñ GOdfe¢quRTn Ñ Gí�M�iÀ¤Gt�~v5jTY$N«\mvTWbX[W­S`Y-q%R}Wb\
S`RkÃ ] ¥ ]M^ d Ñ Gí±�ILU ]M^ I ] j}\[v¢�9\[arqMRi\mSVK§¥§qu\mWbX�SVR5\ ] \mvTW~\mX ] pTSVK#qMaT�9� arq 4 WbX.½êY[WbW���S`ygjTXZW Ñ Gí�g±
^x] X/q°nTS`qMygXmq l À¤Gk�tjTX�\mvTWbX l%] X[WuN}\mv}W$X[W�SVY~qMRojTpi¥§Wba`aVS`RTy ]M^ �}GÌe�ILU ]M^ ���.�Ä� SVRi\ ] \mvTW �9�
arq 4 W$X$G
�HW/R ] ¥ ^x] K$jTY ] R°\[vTW/Y[W$K¨\mS ] R%qu\/df�g�Ö½ê�|S`yTG Ñ Gí�kd²À¨Gg�}GíÕ
ILU ]M^ \[vTW-Ik�¾�9� quX[W9\mX[qMpTp¡W$n

S`R���É~�ÊX[SVRTygY.qMRTn�aVW#q#UgW'\[vTW 3 qMY[SVR�S`R�\[vTW'R ] XZ\[vÏ½êY[WbW0RTW¤Çk\>K�vtqMp}\[W$X�À¤Gª��qMY�\ ]M^ \mv}W0X[SVRTy
ptqu\[v ½c± Ñ ��À¤N Ñ Gí��½c�kGÌeiÀ ILU ]M^ �.�Â¥§qu\mWbX
WbRi\mW$X>\[vTW�n ]gl qMS`R�qMRTn Ñ GÌeH½�dgGÌÕiÀ>ILU ]M^ ¥§qu\[W$X
a`W$q#UgW.\[vTW-n ]gl qMS`R 3 W¨\�¥§WbW$R Ñ �Á� qMRTn¢\mvTW-� ^ XZS`K#quR¢K ] qMYZ\ ½¿�|SVygjTXZW Ñ GJ�Ld²À¨G5�~vTSVY*Ã ] ¥¾SVY�\[vTW
ILUMW$X[n}X[jTp�Ã ] ¥ ]u^ \[vTW§\[X ] pTSVK#qMaLy 4 X[W 3 W$a ] ¥Ï\[vTW~��� l quR%a`q 4 W$XbGiF�quY[Y�K ] RTY[WbXZUuqu\mS ] R°S l pTaVS`W$Y
\mvTqu\°qu\'a`W$qMYZ\0�}GJh�ILU ]u^ \mvTWbY[W Ñ GÌe�ILU ] XZS`ygSVRtqu\mW�SVR¼\mvTW�Ik�'G|É§W$K$qMjTYZW�\mvTW%\mvTWbX l%] Kba`S`R}W

±ÁÔ



�|SVygjTX[W Ñ Gí�g�kÈ��~vTW¢K ] R}K$W$Ri\[Xmqu\[S ] R ]M^ q�ptqMY[YZSVUMW¢\mX[qMK$WbX'quRTnH\[vTW¢\[S l W l W$qMRHUMW$a ] K$SO\ 4�] R
\mv}W d²±g��S`Y ] \mvTWbX l G«�HW
K#qMR�YZW$W
\mvTW
\�¥ ] \[XmqMKbW$X-\ ] RTyMjTW$Y.K#qMjTYZW$n 3i4 \mv}W'�-�MY>qÁ\ ±gI�qMRTn
±M�ÖqMY~¥�W$a`aªqMY-q�W¤ÇL\mW$R}Y[S ] R ]M^ \mvTW�R ] XZ\mv}W$X[Ro\ ] RTygjTW
qMKbX ] YZY
d#�g� qu\ Ñ �u�ÖG

Ã ] ¥ÂSVY Y ] jk\mvi¥9quX[n¼Y ] j}\[v ]M^ ±M�2½ê�|S`yTG Ñ GOd²hgÀ.\mv}S`Y>¥§qu\mWbX
vTqMY>\ ]o3 W%YZjTpTpTaVS`Wbn 3i4 �.�*�~�
qMRTnH\mvTW%RT�-�}G���ULSVnTW$RTKbW ^x] X�\mv}S`Y
K#qMR 3 W%Y[WbW$R�S`RH�|SVygjTX[W Ñ Gí�g�kND¥/vTWbX[W%¥§W¢Y[W$W�qo\[XmqMKbW$X
\ ] RTygjTW>XZW#qMK�v}S`RTy°W$qMYZ\ ^ X ]gl Ôi� qMR}n�\mvTWbR�R ] XZ\[voqu\ Ñ �u�ÖG}�~vTW>\ ] \�quaQK ] RiUgW$XZygW$R}K$W�S`R \[vTW
�9� a`q 4 W$X~SVY>d²�kGÌe�ILUoquRTn�\mvTSVY§¥9qÁ\mW$X/jTpi¥�W$aVa`Y/qMa ] RTy'\[vTW W$w5jtqu\ ] X-qMRTn�\mv}W���É~�c�M�.�*�~�

±M±
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�|SVygjTX[W Ñ Gí� Ñ È¡�~vTW°ptqu\[v ]M^ Y[W¨UgW$X[qMa�Ã ] qÁ\mY�\[vtqu\�¥�W$XZW°X[Wba`W#quY[W$n�SVR�\mvTW'�9� 3 Wb\�¥�W$WbR d#�g�
qMRTn��M�M�ÓqMRTn¾vtq#UgW�WbR5\[W$XZW$n¾\mvTW��*�°G>Ë ÇQË9n}W$R ] \[W$Y�\mv}W�arqMjTR}K�vTS`RTy�p ] YZSV\mS ] RªG§I ]gl W ]M^
\mv}W l X[W¨\mjTXZR�SVR�\mvTW�W#quYZ\mWbX[R 3 qMYZS`Ro¥/vTW$XZW#qMY ] \mv}W$X[Y-qMXZW�W$Ri\mX[qMS`RTWbn�SVR�\mvTW
��P>��qMRTno¥/S`a`a
WbUMW$Ri\mjTqMa`a 4 Y[jTp}pTa 4 \[vTW
��� l qMRoarq 4 WbX$G

X[W¨\mX ] ÃtW$K¨\mS ] R�XZW$ygS ] RoS`Ri\ ] \[vTW0I5�ÖGt�~vTW­Y ] jTXZK$W ]M^ \[vTS`Y~jTpi¥�W$aVa`W$n�¥9qÁ\mW$X/¥/S`aVa l%] YZ\-aVS`�MWba 4
3 W0\mvTW¢I ] jk\mv��9\ma`qMRi\mS`KuGª� ] ¥�WbUMW$XbN¦yMSVUgWbR�\mvTW°Y�\mX ] RTyoW$nTn 4 qMKb\[SVULSV\ 4 S`R�\[vTS`Y>XZW$ygS ] RªN ] RTW
K#quRTR ] \~W¤ÇkK$a`j}nTW�\mv}W�p ] Y[YZS 3 SVa`SV\ 4 \mvtqu\§ptqMX�\ ]M^ \[vTW �-��¥§qu\mWbX9n ] W$Y§R ] \9XZWb\mj}X[R�nTSVX[W$K¨\ma 4 S`R
\mv}W0\mX ] pTS`K$qMa�y 4 XZW 3 j}\ SVRTYZ\[W#qMn 3 W$K ]gl W$Y l SOÇkW$n�quK$X ] Y[Y>\mv}W°���*�~�ÖqMRTn»�.�-��qMRTn�WbRTnTY
jTp»qu\.\mvTW0Wbw5jtqu\ ] X$Gª�~vTW­\mXmq*eZW$Kb\ ] X 4 qMRtqMa 4 Y[S`Y ]M^ �|S`yMjTX[W Ñ Gí� Ñ qMRTn�\[vTW'\mX[qMK$WbX l S`RTS l j l
3 Wb\�¥�W$W$R¼Ôi�u¥ÅqMRTn Ñ �u¥Âqu\ \mvTW°Wbw5jtqu\ ] X ½ê�|S`yMjTX[W Ñ GJ�uÔiÀ�Y[jTygyMW$YZ\­qMR�WbR5\[XmqMSVR l W$Ri\ ]M^ �.�
¥§qu\mWbX¢SVR5\ ] \mvTW���P>��G�� ^�] RTWoqMYZY[j l W$Y�\mvtqÁ\%qMa`a ]u^ \[vTW��.��¥9qÁ\mW$X�XZW$K$SVX[KbjTarqu\[W$Y°SVRÐ\[vTW
\mX ] pTSVK#qMaTy 4 XZW~\mvTWbR qMaVa ]M^ \mv}W-j}p5¥�W$aVa`Wbn%¥§qu\mWbX l jTYZ\ 3 W ]M^ Ik� ] X[SVygS`RªGÁ�~vTW ] \[vTW$X�W¨ÇL\[X[W l W
¥ ] jTa`n 3 W�\ ] qMY[YZj l W.\mvtqu\~qMa`a«\mvTW��9� ^ X ]gl \[vTW �-�Ëe ] S`R}Y�\mv}W��*P���quRTn�jTpi¥§Wba`aVY~qMa ] RTy
\mv}W�W$w5jtqu\ ] X$G���RÆ\mvtqu\'K#qMYZW ] RTW ¥ ] jTaVn�W¨Çkp¡W$Kb\%qÁ\0a`W$qMYZ\°e}GJh�ILU ]u^ \[vTW�jTpi¥�W$aVa`W$nÆ¥§qu\[W$X
\ ]�3 W ]M^ Ik� ] XZS`ygSVR 3 W$K#qujTY[WoR ] \ l¢] XZW \mvTqMR Ñ GJ��I5U ]M^ �.�®¥§qu\[W$X�W$Ri\mWbX0\mvTW�\[X ] p}S`K#qua
�9\ma`qMRi\mSVK S`Ro\mvTW��9�ÖGQIkS l S`a`qMX[a 4 Ni¥�W­n ] RªË \-XZW#qMaVa 4 �LR ] ¥Êv ] ¥Ê\mvTW ¥§qu\mWbX.WbRi\mW$XZY-\[vTW'Ik�-�}N
¥/vTSVK�v�vtquY.q�YZ\[X ] R}y%YZW#qMY ] RtqMa�K 4 Kba`WuGt�~vTW
Ã ] qu\~\mX[q�eZW$K¨\ ] XZS`WbY'½ê�|S`y}G Ñ GOdfeiÀ§SVRTnTS`K$qu\mW.\mvtqu\-SO\
S`Y ^ Wbn 3i4 \[vTW-�*P���N 3 j}\�\mvTW~\[S l W l W$qMR�Ã ] ¥(stWba`n�Y[jTyMygW$Y�\mY�\mvtqu\*nTSVX[WbKb\�Y[j}pTpTa 4°^ X ]gl \[vTW
��É9��SVY�p ] YZY[S 3 a`W.qMY�¥�W$aVacGk�§vtqMp}\[W$X9IkWbUMW$R�¥/S`aVatygSVUMW>q­n}Wb\�quS`a`Wbn�qMKbK ] j}R5\ ]M^ \mv}W�n 4 Rtq l S`KbY

±�)



�|SVygjTX[W Ñ GJ�uÔ}Èg��X[qMK$WbX�K ] RTKbW$Ri\mX[qu\mS ] R¢qMa ] R}y�\[vTW/W$w5jtqu\ ] X$G5� ] \mW~\[vTW l SVRTS l q 3 Wb\�¥�W$WbR�Ôi�u�
qMRTn��M�u� ¥/vTSVK�v�qMXZW�K#qMjTYZW$n 354 W$Ri\mX[qMS`R l W$Ri\ ]M^ �.� ¥§qu\mWbX$G

qMRTn Y ] jTXZK$WbY ]M^ \[vTW��-�MYbGt� SVUgWbR¢\[vTW�Ôu£�z�Y�\mX[j}Kb\mj}X[W ]M^ \mvTW-Ã ] ¥�NTqMaVaT\mvTW.nTSrqMyMXmq l Y�Y[v ] j}a`n
K$WbXZ\mqMS`RTa 4�3 W�jTY[Wbn�¥/SV\[voK#qMj}\[S ] R;G
�~v}W-SVRi\mW$XZS ] X¦ptqu\[vªNgSVR'¥/vTS`K�v¢Ik� ¥9qu\[W$XÄe ] SVRTY|\[vTW~���*�~�ÏqMRTn°RT�-��qMRTn0\[jTX[RTY�R ] XZ\[v°S`R

\mv}W.SVR5\[W$XZS ] X�SVY*R ] \§n}W$Y[KbX[S 3 Wbn S`R¢�tXmqu\mqMRi\ ] R}STWb\§qMacG¡½¿�M�g�g�gÀ¨NiqMaO\mv ] jTygv°\mvTWbS`X l%] nTWbatX[WbY[jTaO\mY
n ] qMa`a ] ¥ ^x] X/qMRoS`Ri\mWbX[pTXZWb\�qÁ\mS ] Ro\[vtqu\/p ] S`Ri\[Y9\ ] ¥9quX[nTY-qMR�S`Ri\mWbX[S ] X9ptqu\[vªGt�~vTSVY~S`Y 3 W$K#qujTY[W
\mv}W 4(^x] K$j}Y ] R�\mvTW�\ ] \�qua l qMY[Y�ÃTjkÇ�SVRTYZ\[W#qMn ]M^ \[vTW�ptqu\[vi¥9q 4 YÆ½êz0G§�tX[qu\�qMRi\ ] RTScN*p¡W$X[YbG
K ]Ml¢l GJÀ¤N}\mv}W$X[W 3i4 q#U ] S`nTSVRTy°\ ] nTS Í W$XZW$Ri\mS`qu\mW 3 Wb\�¥�W$W$R�\mvTW�¥9qÁ\mW$XZY ^ X ]gl \[vTW'�-�ÅquRTn�\[vTW
Ik�­Gu�.Y�YZW$W$R°SVR ] jTX l%] nTW$a¿NfSV\¦S`Y¦nTSVÒ%KbjTaV\�\ ] ygSVUMW§q/w5jtqMRi\mSO\�qu\[SVUMW§qMKbK ] j}R5\ ^x] X�\mvTW*nTS Í W$XZW$Ri\
¥§qu\mWbX l quY[Y[WbY$N 3 j}\~SO\§SVY§YZ\[S`aVa«¥ ] X�\mv�p ] S`Ri\[S`RTy ] j}\§\[vtqu\9q'p ] \mW$Ri\[SrqMaVa 4 S l p ] XZ\mqMRi\*S`Ri\mWbX[S ] X
ptqu\[v�W¤Ç}SVYZ\[Y$G«� ]¢] jTX/�5R ] ¥/a`WbnTygW­\[vTS`Y/ptqÁ\mv�vTqMY/R ] \ 3 WbW$R�n}W$Y[KbX[S 3 Wbn 3 W ^x] XZWMN¡qMaV\[v ] jTyMv�SO\
S`Y l%] XZW°S l p ] X�\�qMRi\>\[vtqMR�\mv}W¢�.É~� XZS`RTyoptqÁ\mvi¥9q 4 qMR}nHK$qMRªNDnTWbpQWbRTnTS`R}y ] R»\[vTW�nTWb\mqMS`aVY
]M^ \mv}W>\mX ] pTS`K$qMa;KbS`X[KbjTarqÁ\mS ] RªN5X[SVUuqMa«\mv}W>\mvTWbX l%] Kba`S`R}W¨£�YZjTX ^ quK$W�pTqu\mvoS`R S l p ] X�\�qMR}K$WMGL��R�\mvTSVY
l%] nTWbacN²\mvTW~SVRi\mW$XZS ] X¦\mvTWbX l%] Kba`SVRTW§ptqÁ\mv%qMK$K ] jTRi\mY ^x] X|qMpTpTX ] Ç}S l qÁ\mW$a 4'3 Wb\�¥�W$WbR �kGJh ILU0qMRTn
Ñ GÌe
ILU ]M^ \[vTW-F����ÐXZWb\[jTX[R�Ã ] ¥�G5IkK�v l SV\[©~qMRTn%�/S`K�vtquX[nTY ] R�½�dfegÕ Ñ À�stR}n%\[vtqu\�\[vTW/�|a ] X[S`nTq
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Intense Mixing &

AAIW Entrainm.: 0.9 Sv

0.8 Sv 3.2 Sv                            3.9 Sv

7.1 Sv

Upwelling (12.9 Sv)

8.2 Sv              9.3 Sv                        4.0 Sv
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R ] X�\mvi¥�W$YZ\§K ] XZRTW$XmÀ¨NiSVR�\[vTW-S`Ri\mWbX[S ] X�qMY�ptqMX�\ ]u^ \[vTW~\mX ] pTS`K$qMaTy 4 X[W-qMR}n¢SVR�\[vTW-Y ] j}\[v quK$X ] Y[Y
d²±gI�ULSrq'\[vTW­Ik�-� qMRTn�\[vTW
��� l qMR�arq 4 WbX$G
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S`R�\mvTW-\mX ] pTS`KbY$GL�~vTW
pTj 3 a`S`YZvTW$n¢qMKbK$W$aVW$X[qu\mS ] R�p ] \[W$Ri\mS`qMatS`R}nTS`K$qu\mWbY�q�¥�W#qM�°R ] XZ\[v5¥§qMXZn¢Ã ] ¥�W$qMYZ\ ]M^ Ñ �u� quK$X ] Y[Y
df�g�Ö\mvtqÁ\>S`YbN;quY>S`R ] jTX l%] nTW$a¿N ^ Wbn 3i4 \[vTW0�-�-�}G;��R ] UMW$XZULSVWb¥ ]M^ \mv}W'\mS l W l W$qMR�ptqÁ\mv
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Entrainment from TW: 12.9 Sv

Ekman: 3.6 Sv

0.2 Sv                       Ekman: 9.1 Sv
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�|SVygjTX[W.ÔTGíhkÈ}z>SVY[p¡W$XZY[S ] R X[Wbarqu\[S ] R ^x] X§q­stX[Y�\ 3 qMX ] Kba`SVRTS`K l%] nTW.� ] Y[Y 354 ¥9q#UMW>¥/SV\mv�q 3 qMK��g£
ygX ] jTRTnÆUMW$a ] K$SO\ 4¼]u^ d#�MK l �uY0quRTnÐq l WbX[SVnTS ] RTqMa�¥9q#UgWoaVW$RTyM\[v ]M^ d²�M�M�M� l G¦�~vTW 3¡] Ç�S`RL£
nTSVK#qu\[W$Y>\mv}W°XmqMRTyMW ]M^ \[vTW ]g3 YZW$X�UgW$n�¥§qfUMW$Y'qMRTn�\mv}W%n ] \mY>\[vTW°pTvtqMYZW�Y[p¡W$W$n ]M^ \mv}W l¢] Y�\
jTRTY�\�q 3 a`W l¢] nTWbY
½êY[WbW­a`qu\mWbX~S`R�\[vTW \mW¨ÇL\�À¨G

�|SVygjTX[W�ÔTGÌÕ}È¢¤�WbXZ\[S`K#quaDpTX ] sTa`W ]M^�l W$XZS`nTS ] RtqMa«UgWba ] K$SO\ 4 qMR ]gl qMaVS`W$Y9qu\f)}GíÕM�Î½xS`R�K l �uY�À¤Gt�~vTW
YZ\[S`pTp}a`W$n%a`SVRTW~S`Y�\[vTW.p}X ] staVW-qu\*Ô5�Á�ÖNg\mv}W-Y ] a`SVn�a`S`R}W9\mvTW-pTX ] sta`W-qu\§±M�u� ½êYZRtqMpTYZv ] \mY*\�qM�uW$R
qu\/\mv}W
Y[q l W>\mS l WfÀ¤G}�~vTW�¥§qfUMW­n ] j 3 aVW$n�SV\mY/q l pTaVSV\[jTnTW 3 Wb\�¥�W$WbR�Ô5�Á� \ ] ±M�u�ÖG
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�HW*nTS`YZK$jTYZY�R ] ¥�v ] ¥ÆY[jTK�v°q~¥§qfUMW§XZWbÃtWbKb\mY�qu\�\mv}W§É§X[qM©$SVa`S`qMR>K ] qMYZ\$Gu� ] aVa ] ¥/S`R}y~�DW#É§a ] RTn
qMRTn F 4 Y[qM��½�dfeghMÕiÀ­� ] YZY 3i4 ¥9q#UMW�WbRTW$XZy 4 SVY°X[WbÃTW$Kb\[W$n qMK$K ] X[n}S`RTy�\ ] ILRTW$aVacË Y0arq#¥�G|�~v}S`Y
4 S`Wba`nTY�\mv}W-¥§q#UgW$R5j l'3 WbX[Y ]M^ \mvTW/XZWbÃtWbKb\mWbn ¥§qfUMW°½xygXmqMp}vTS`K$qMa`a 4'] R}W.K$qMR ]M3 \�qMSVR%\[vTW/X[WbY[jTaO\mY
3i4 jTY[SVRTy�q�Y[a ] ¥/RTWbY[Y­K$S`XZK$aVW�¥/SO\mv¼qMR¼SVRTK$aVS`RTWbn»K ] qMY�\ma`SVRTWfÀ¤G�� ] X
q�� ] Y[Y 354 ¥§q#UgW ¥/SO\mv50:Ð
3 Wb\�¥�W$W$R�hM�M�M� l quRTnoeg�g�M� l qMRTn602Õ Á d²�M�M�M� l Ni\mv}W�X[W¨ÃtW$K¨\mWbn�© ] RtqMa«¥§qfUMW$aVW$RTyM\[v�¥ ] j}a`n
3 W 3 Wb\�¥�W$W$R�Ôg�g�M� l qMRTn�±M�g�M� l ½¿��S`yTG�ÔTGÌeiÀ¤G��~vTW�X[WbY[jTaO\mSVRTyHyMX ] jTpÐUgWba ] K$SO\ 4 ¥ ] j}a`n 3 W
R ] X�\mvi¥�W$YZ\�¥§qMXZn�qMa ] RTy0\mvTW
É§X[qM©$SVa`S`qMR�K ] qMYZ\$Gt�~vTS`Y~K ]gl pTqMX[WbY/¥�W$aVa;¥/SV\[v�\mvTW l%] nTWbaªX[WbY[jTaO\
]M^ Ôi�g�M� l ½¿�|SVygjTX[W�ÔTGí±gÀ¨G5� ] vTRTY�Wb\*quacGt½�dfegeg�gÀ¦stRTn°stXZYZ\ l%] nTW 3 qMX ] K$aVS`RTSVK9� ] Y[Y 3i4 ¥9q#UMW$Y�qu\
Õ}Gí±M�Æ�M±g�kGOd$� ½x¥/vTWbX[W0\mv}W°X[WbÃTW$Kb\[W$n�¥9q#UMW�¥ ] jTaVn»qMa`XZW#qMn 4�3 W°pTX[WbY[WbR5\�À�¥/SV\mv�q \[S l W$YZK#qMaVW
]M^ Ôi�Á£þ)g�°ntq 4 Y-qMR}n�¥§q#UgW$aVW$RTyu\mvTY 3 W¨\�¥§WbW$R Ñ eg�M� l qMRTn�huÔg�M� l G

�Ä\§SVY�nTSOÒ%K$jTaO\�\ ] pTX ] UMW.\[vtqu\*¥/vtqu\§¥�W�YZW$W>SVY�SVRTnTWbW$n�q�stX[Y�\ l%] n}W�� ] Y[Y 3i4 ¥§q#UgWuGT�~vTW
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�|SVygjTX[W
ÔTGÌe}È¡�~vTW0© ] RtqMa�¥9q#UgWba`WbRTyM\mv ]u^ q X[W¨ÃtW$K¨\mWbnH� ] YZY 3i4 ¥§q#UgW�½xS`R�� l À-quY>q ^ jTR}Kb\mS ] R
]M^ \mvTW�pTX ] p¡W$XZ\[S`WbY ]u^ \[vTW�S`RTKbS`nTWbR5\~¥§q#UgWuG
3 qMK��5ygX ] jTRTnÏÃ ] ¥2qMRTnÐ\mv}W�Y�\mX[qu\mSOstK#qu\[S ] RÐquX[W 3i4 R ]Hl W#quRTY�v ]gl%] ygW$R}W ] jTYbN�\mvTW�¥§q#UgW$Y
qMXZW R ] R}a`S`R}W#qMX
qMRTn»\mvTW 4 qMX[W¢ygX ] ¥/S`R}y�¥/vTSVa`W�\mvTW 4 qMX[W%pTX ] ptqMyiqu\[S`RTyo¥�W$YZ\o½¿�|SVygjTX[W�ÔTGÌÕiÀ¤G
�~vTW¢X[WbÃTW$Kb\[S ] R»pTX ]g3 a`W l S`Y�Kba`W#quX[a 4 R ] \
YZ\[XmqMSVygvi\ ^x] X�¥9quX[n»W$SV\[vTW$XbN 3 WbK#qMj}Y[W¢q�ptquXZ\ ]M^ \[vTW
É§X[qM©$SVa`SrquR¢K ] qMYZ\9S`Y9n ]Ml SVRtqu\mWbn 3i4 \[vTW>Y�\mX ] RTy°��É9��Gt� ] ¥�WbUgWbX$NT\[vTW>K$a ] Y[W�X[W$YZW l03 arqMRTKbW ]M^
] jTX.X[WbY[jTaO\mY/¥/SV\mv�\mvTW ] X[W¨\mSVK#qMa�pTXZW$nTSVKb\mS ] RTY.qMRTn ]M3 Y[WbXZUuqu\mS ] RTY-ygSVUMW$Y.jTY�K ] R}stnTWbRTK$W'S`R ] jTX
S`Ri\[W$X[p}X[Wb\mqu\mS ] RªG}��SOUgWbR \mvtqÁ\9\mvTW�YZ\mXZjTKb\[jTX[W ]u^ \mvTWbY[W>stXZYZ\ l%] n}W>� ] Y[Y 354 ¥9q#UMW$Y/S`Y�R ] \§\[vTW
l qMS`R ^x] K$jTY ]M^ \mvTSVY9¥ ] X[�«Nt\mvTW�S`Ri\[W$X[WbYZ\[W$n�XZW#qMn}W$X/S`Y/X[W ^ W$XZX[W$no\ ] � ] vTR}Y-W¨\.qMacG�½�dfegeg�gÀ§qMRTn
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�|SVygjTX[W*ÔTGOdf�}È²�~vTW*UgW$K¨\ ] XZY ]M^ UMW$a ] KbSV\ 4 qMR ]Ml qMaVS`WbY�qu\§d#�g� lÊ^x] X�\mvTW�Ymq l W�\mS l W*qMY|SVR0�|SVygjTXZW
ÔTGí±kG

�|S`yMjTX[W>Ô}GVdgdMÈt�DS`�MW�pTXZWbULS ] jTY~stygjTXZW 3 j}\ ^x] X/q 3 Y ] a`j}\[W>UgWba ] K$SV\ 4 G
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F�K#�§a`W#quR�qMR}n _ a`SVRTK���½�dfegei±MÀ ^x] X/qMRoS`RonTWbp}\mv�nTS`YZK$jTYZY[S ] R ]u^ \[vTW$SVX~pTX ] p¡W$X�\mSVW$Y$G
�HW R ] ¥�nTS`YZK$jTYZY~v ] ¥�\[vTW � ] Y[Y 354 ¥9q#UgWbY ] R�\mvTW��.�*�~�¾XZW$arqÁ\mW.\ ] ��É~��X[SVRTygYbGk�~vTWbX[W

qMXZW q 3¡] j}\ s}UgW��.É~� XZS`RTygY yMW$RTWbXmqu\[W$nÆW¨UgW$X 4�4 W#quX
¥/vTSVK�vHSVY \mvTW%W¨ÇkpTXZW$Y[YZS ] R ]M^ \[vTW hM�Mn
p¡W$X[S ] n�� ] Y[Y 3i4 ¥9q#UgWbY$G¡�~vTW­qMRtqMa 4 YZS`Y ]M^ \mv}W l%] nTW$aªXZW$YZjTaV\[Y-YZv ] ¥Ê\mvTqu\-S`RTnTWbW$n�WbUMW$X 4 quRk£
\mSVK 4 K$a ] RTW�Y[v}W$nTY.q°X[S`R}yTGT�~vTW
nTWb\mqMS`aVY ]M^ \mvTSVY/pTX ] K$WbY[Y.qMX[W nTSVY[pTa`q 4 W$n�S`R��|SVygjTXZW$Y~ÔTGOdf��qMRTn
ÔTGOdgdgGu�|S`yMjTX[W�ÔTGOdf��YZv ] ¥/Y|\mvTW*UgWba ] K$SV\ 4 qMR ]gl qua`S`WbY ]M^ q>� ] Y[Y 3i4 ¥§q#UgW
½x\[vTW§Y[q l W�¥§qfUMW~qMY�S`R
�|SVygjTX[W/ÔTGí±gÀ¤G5�HW-Y[W$W�qMY§SVR ��S`ygjTXZW/ÔTGJ±>\mvTqu\�\[vTW.¥§q#UgW 3 W$K ]gl W$Y*nTWbÃtWbKb\[W$n�R ] X�\mvi¥�W$YZ\�¥§qMXZn
qMRTn%pTX ] ptqMyiqÁ\mW$Y�qua ] RTy>\[vTW/K ] quYZ\#NMK 4 K$a ] RTW$Y�qMRTn%qMRi\[S`K 4 Kba ] RTWbY 3 WbS`RTy WbwLjTqMa`a 4 YZ\[X ] R}yTGi�~vTW
q 3 Y ] a`jk\mW�UgW$a ] KbSV\ 4 ygSOUgWbY.jTY�q%UMW$X 4 nTS Í WbX[WbR5\�pTS`K¨\mjTXZW�½ê�|S`yMjTX[W�ÔTGOdgd²À¤È«q ^ \mWbX-\[vTW­XZWbÃtWbKb\[S ] R
\mv}W�qMRi\mS`K 4 K$a ] RTW$Y quX[W l jTK�v�YZ\mX ] RTygWbX�\mvTqMR�\mvTW'K 4 K$a ] RTW$YbGª�~vTSVY>Y[jTyMygW$Y�\mY>\mvTqu\>\mv}W°qMRi\mS £
K 4 Kba ] RTSVK��.É~�c�M���*�~�ÂX[W¨\mX ] ÃtW$K¨\mS ] RÆqMK¨\mY'qMY0qostaV\[W$X ^x] X
\[vTW SVRTK ]Ml SVRTy�� ] YZY 3i4 ¥9q#UgWbY$È
K 4 Kba ] RTWbY 3 W$K ]Ml W
¥§W$qM�MWbX ] X�Wba`S l SVRtqu\mWbnªN}¥/vTWbX[W$qMY qMRi\mSVK 4 K$a ] RTWbY 3 W$K ]Ml W'q l p}a`SVsTW$n�qMRTn
\mX[qMRTY ^x] X l W$n�S`Ri\ ] R ] RTa`SVRTW#quX~��É~��X[S`R}ygY$G

� ÞþýiÞ � â�ãÆä7�kíÆð�å¢ï8 kë¦ä9�;:=</<
�|SVRtqMa`a 4 ¥§W/vtq#UgW~\ ] n}S`Y[KbjTY[Y�\[vTW~ygW$R}W$XmqÁ\mS ] R l W$K�vTqMRTS`Y lÅ]M^ \[vTW-� ] YZY 3i4 ¥§q#UgW$YbGk�~v}W/¥/SVRTn
S`Y�Y�\mW#qun 4 N5\mvTWbX[W ^x] X[W/\mvTWbS`X�K#qujTY[W l jTYZ\ 3 W-\[vTW.SVRi\mW$XZRtqMatn 4 Rtq l SVK$Y ]M^ \[vTW ] K$W$qMRªGi�9\*\mvTWbY[W
arqÁ\mSV\[jTnTWbY�SO\�SVY�n}SVÒ%K$jTaO\�\ ] quK�vTS`W¨UgW 3 qMX ] K$aVS`RTSVK~S`RTY�\�q 3 SVa`SO\mS`WbY�S`R%W#quYZ\�¥§qMX[n�Ã ] ¥/SVRTy'KbjTX[XZW$Ri\mY
½ { W$nTa ] Y[� 4 ½�dfeihueiÀ¨N�K�v�hkGÌeiÀ¤N 3 j}\�SO\¢\[jTX[RTY ] j}\%\mvtqu\¢\mvTW����*�~� ^ jTaVsTa`a`Y°\[vTW�RTWbK$WbY[YmquX 4
K ] RTnTSV\[S ] R}Y ^x] X 3 qMX ] \mX ] pTSVK.SVRTYZ\mq 3 S`aVSV\ 4 ½ ¼ ÕáÕÆÚ1%�À�\[vTX ] jTygv ] jk\ l%] YZ\ ]M^ \[vTW 4 W#qMX>½¿�|SVygjTX[WbY
ÔTGOd²�0qMRTnoÔTGOd Ñ À¤GTF ] X[W ] UMW$XbN«\[vTW q l pTaVSV\mj}nTW ]M^ \[vTW>¥9q#UMW
n ] j 3 aVW$Y9¥/vTSVa`W.\[vTW>¥§qfUMW�pTX ] pTqÁ£
yiqu\[W$Y ^ X ]gl Ôi�Á� \ ] ±M�u� ½¿�|SVygjTXZW
Ô}GíÕiÀ¤GQ� j}X-XZW$YZjTaV\[Y>qMXZW
n}S Í W$X[WbRi\ ^ X ]gl \mvTW�stRTn}S`RTygY ]M^
F�K#�§a`W#quR¼qMR}n _ aVS`RTK��Æ½�dfegeg±gÀ¨N¡¥/v ]�^x] jTRTn�\mvtqÁ\>\mvTW%�.���~�ÖS`R�\mv}W%�~F�� l¢] nTWba|S`Y R ] \
3 qMX ] \mX ] pTSVK#qMaVa 4 jTRTY�\�q 3 a`WMGi� ^ K ] jTX[YZWMNM\[vTW ^ qMKb\�\[vtqu\ ¼ Õ¦Õ9W¤Ç}KbW$WbnTY�%�n ] W$Y�R ] \�W$YZ\mq 3 aVS`Y[v0\[vTW
^ qMK¨\�\mvTqu\�\[vTW°���*�~�ÊS`Y 3 qMX ] \mX ] pTS`K$qMa`a 4 jTRTY�\�q 3 a`WMG¡�~vTWbX[W ^x] X[W'¥�W°S`RiUgWbYZ\[S`yiqu\[W­¥/vTWbX[W'\[vTW
� ] Y[Y 354 ¥9q#UMW$Y nTX[qf¥ \[vTW$SVX.WbRTW$XZy 4�^ X ]gl G¡� ] a`a ] ¥/SVRTy¢F�qMY[S l q�Wb\>qMacG�½�dfegegeiÀ9¥�W0K ]gl pTj}\[W
\mv}W0W$RTWbX[y 4 ÃtjkÇ ^ X ]gl W$n}n 4 q#UuqMS`a`q 3 aVW
p ] \[W$Ri\mS`qMa�WbRTW$XZy 4 \ ] W$n}n 4 �5S`R}Wb\mSVK'WbRTW$XZy 4 ½ 3 qMX ] £
K$aVS`RTSVK�K ] RiUgW$XZY[S ] RªN É Í?> ÎA@fÎ À�qMRTn ^ X ]gl \mvTW l W#quR��5SVRTWb\[S`K>WbRTW$XZy 4 \ ] WbnTn 4 �5SVRTWb\[S`K W$R}W$X[y 4
½ 3 qMX ] \[X ] p}S`K*K ] RiUgWbX[YZS ] RªN É ¼ Î ¿ Î ��Õ#À¨Gu�|SVygjTX[W*ÔTGOd#Ô qMR}n0ÔTGOd²±-YZv ] ¥ \[vTW§XZW$Y[j}aV\mYbG>� ] K#qMaVa 4 N#\[vTW
3 qMX ] Kba`SVRTS`K�K ] R5UMW$XZY[S ] R»SVY�quR ] X[nTWbX ]M^�l qMygR}SV\mj}nTW­Y l qua`a`WbX~\mvtqMR�\[vTW 3 qMX ] \[X ] p}S`K
K ] RiUgWbX�£
Y[S ] RªGÁ�~vTS`Y�YZ\[X ] RTyMa 4 Y[j}ygygW$Y�\mY�\[vtqu\ 3 qMX ] \mX ] pTS`K*S`RTY�\�q 3 S`a`SO\ 4 S`Y�q�ygWbRTW$X[qu\mS ] R l W$K�vTqMRTS`Y l ^x] X
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�|SVygjTX[WoÔTGOd²�kÈ��~v}W�\[S l W l W$qMRÏUuqMaVjTW ]M^ ¼ Õ¦Õ�S`RÏW¨Çkp«��S`R q»KbX ] YZY¢YZW$K¨\mS ] R�qu\%ÔgÔ � ³ ½xS`R
½/���²À �2� NLYZK#qMaVW$n 354 d#Wudgd²À¨Gi�~v}W ���*�~�(S`Y*p ] \mWbR5\[SrqMaVa 4 jTRTYZ\mq 3 aVW-¥/vTWbX[W�\[vTW/UMqua`jTW-W¨ÇkK$WbW$nTY
�kG Ô�½ ºB%�À¨G

�|SVygjTX[W/ÔTGOd Ñ È?¤*qua`jTW ]M^ ¼ Õ¦Õ/S`R¢Õg� l n}W$p}\[v ^x] X�W¨Çkpªd0½êY[K$qMa`Wbn�qMygqMS`R�¥/SV\[v q ^ qMKb\ ] X ]M^ d#Wudgd²À¤GIkv ] ¥/R�SVY~\mvTW�UuqMa`jTW ] RTa 4 SVR�quX[W#quY/¥/v}W$X[W ¼ ÕáÕ�W¤Ç}KbW$WbnTY��kGT�HW­YZW$W�\mvtqÁ\.W¨UgWbR�S`Ro\mvTW
K#quY[W]M^ Y[W$qMY ] RTqMa`a 4 UuqMX 4 SVRTy°¥/S`RTno\mvTW
�.���~��S`Y~p ] \mWbR5\[SrqMaVa 4 jTRTY�\�q 3 a`W \mvTX ] jTygv ] j}\~\mv}W 4 W#qMXbG
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\mv}W�¥9q#UMW$Y~\mvtqÁ\§\mXZS`ygyMW$X�\[vTW>XZS`RTy­Y[vTWbnTnTS`R}yTGT� ] ¥�WbUMW$XbNtS ^ \[vTW>W$R}W$X[y 4 ÃtjkÇkWbY/qMX[W�qfUMW$X[qMygW$n
] UgWbX�\[vTW�jTRTY�\�q 3 aVW�qMX[W$q ]M^ \mvTW%���*�~�Î½c±M�~£�df�g�
ND±M�Á��£�Ô5�Á�ÖN;�Á£�d#�g� l À¨N«\mvTW 3 qMX ] \mX ] pTSVK
K ] R5UMW$XZY[S ] R�q#UgW$X[qMygWbY.\ ] �kGÌ�DCVdf� �FE � � �?�F�>qMRTno\mv}W 3 quX ] K$a`SVRTK K ] R5UMW$XZY[S ] R�q#UgWbXmqMygWbY.\ ] �}GíhC`d#� �FE � � �?�F�#GT�~v}S`Y~Y[v ] ¥/Y~\[vtqu\ 3 qMX ] Kba`SVRTK�pTX ] KbW$YZY[W$Y-K#quRTR ] \ 3 W RTW$yMa`W$K¨\mWbn�SVR�\mvTW yMX ] ¥~\mv
]M^ \mvTW�SVRTYZ\mq 3 S`aVSV\[S`W$YbG

� ] a`S`R}�o\[vTW°� ] Y[Y 3i4 ¥9q#UMW$Y�\mvtqu\ qMX[W0YZW$WbR»SVR�\mvTW l¢] nTW$a�Y ] aVj}\mS ] R�¥/SO\mv�\mv}W°���*�~��N

�|SVygjTX[W-ÔTGOd#ÔTÈg�*W#quX[a 40l W$qMR 3 quX ] K$a`SVRTS`K~K ] RiUgWbX[Y[S ] Roq#UgWbXmqMygWbn 3 Wb\�¥�W$W$R�±M�Á� qMRTn¢Ô5�Á� ½xS`R
df� �FE � � �?�F�¤À¨G {�] YZSV\mSOUgW UuqMaVjTW$Y'S`RTnTSVK#qu\[W quR�W$RTWbX[y 4 ÃtjkÇ ^ X ]gl W$nTn 4 q#UuqMS`a`q 3 a`W�p ] \mWbRi\mSrqua
W$R}W$X[y 4 \ ] W$nTn 4 �LSVRTWb\[S`K WbRTW$XZy 4 G
¥�W�pQWbX ^x] X l Wbn�q�a`SVRTW#quX­w5jtqMYZSO£ÄygW ] Y�\mX ] pTvTSVK S`R}YZ\�q 3 S`aVSV\ 4 qMRtqua 4 Y[SVY$N�qMRi\mS`KbS`ptqÁ\mS`R}y�\[vtqu\'\[vTW
YZ\[X ] R}ygW$Y�\¢yMX ] ¥/S`RTy l%] nTW$Y ]M^ \[vTW����*�~�ÎqMXZW�Y[S l SVarqMX \ ] \[vTW�¥9q#UMW$Y%S`R�\mvTW l%] nTW$a¿G���R
] jTX.W¨Çkp¡W$X[S l WbRi\mY.\[vTW0�.�*�~� vTqMY>q�� ] YZY 3i4 R5j l'3 WbX ]M^ �kGJ�%qMRTn�\[vTW'X[qu\mS ]¢3 Wb\�¥�W$WbR�\[vTW
q#UgWbXmqMygWo\mv}W$X l%] K$a`SVRTW�nTWbp}\mv(qMRTnÏSV\[Y l WbX[S`n}S ] Rtqua§nTW¨UkS`qu\mS ] RÐS`Y°WbYZ\mS l qÁ\mW$nÏqu\¢�}G ÔTG��~v}S`Y
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½êK ] Ri\ ] j}X-aVS`RTWbY~WbUMW$X 4 ±ÁK l �uY�À¤G

ÕM�



U ] XZ\mSVK$SO\ 4¢^x] X�S`aVa`jTY�\mXmqÁ\mSVUMW/pTjTX[p ] YZW$Y$G«É�W 4g] RTn�±M��\[vTW pTarquRTWb\mqMX 4 U ] XZ\mSVK$SO\ 4 n ]gl SVRtqu\[W$Y�\[vTW
X[Wbarqu\[SVUMW¢U ] XZ\mSVK$SO\ 4 qMRTn�SV\ 3 W$K ]Ml WbY'nTSOÒ¢KbjTaV\
\ ] S`nTWbR5\[S ^ã4 \mv}W¢\mv}W�W$nTn}S`W$YbG��~v}W�RTW$ygqu\mSOUgW
X[Wbarqu\[SVUMW>U ] X�\mS`KbSV\ 4 S`RTnTSVK#qu\[W$Y/qMRi\[S`K 4 Kba ] RTWbY$ÈT\[vTW���É~�c�u���*�~��X[W¨\mX ] ÃtW$K¨\mS ] R�qÁ\�df�g� l qMRTn
\mv}W�S`Ri\mWbX l W$nTS`qu\mW�WbnTn 4 qu\�hM�g� l G��¼W�K$qMR¾Y[W$W�SVR(\mvTSVY�stygjTXZW�v ] ¥¬\[vTW�S`Ri\[W$X l W$n}Srqu\[W
W$n}n 4 ½êY[WbW0�|SVygjTXZW$Y/ÔTGí�¢qMRTn�ÔTG Ñ À§\mXmq#UMW$a`Y.R ] X�\mv�qMa ] R}y%\[vTW­K ] qMY�\>qMR}n 3 W$K ]Ml WbY.Y�\mX ] RTygW$XbN
K ]Ml p¡W$RTY[qu\mSVRTy ^x] X�\[vTW°S`R}K$X[W$qMY[SVRTy�pTa`qMRTWb\mqMX 4 U ] XZ\mSVK$SO\ 4 Gª��UMW$Ri\mjtqua`a 4 SV\ l WbX[ygWbY>¥/SV\mv�\[vTW
X[W¨\mX ] ÃtW$K¨\mS ] RoW$nTn 4 qMRTn�\mvTW>\�¥ ] W$nTn}S`W$Y/K ] Ri\mS`R5jTW R ] XZ\[v�quY ] RTW W$Ri\[SV\ 4 G}�~vTW�nTWb\mqMS`aVW$n�S`RL£
\mWbXmqMK¨\mS ] R 3 Wb\�¥�W$WbR�\mvTW-S`Ri\[W$X l W$n}Srqu\[W/qMRTn¢\[vTW-X[Wb\[X ] ÃTW$Kb\[S ] R¢W$nTn 4 SVY�R ] \�qMnTnTXZW$YZY[W$n�v}W$X[WuN
SV\­¥ ] jTa`nÆXZW$w5jTSVX[W�q l%] XZW¢SVnTW#qMaVS`©bW$nÆquRTn ] X'W¨UgWbR quR�qMRtqMa 4 \mS`K$qMa�YZ\[jTn 4 \mvtqu\0S`Y 3 W 4g] RTn
\mv}W
YZK ] p¡W ]M^ \mvTSVY9\mvTWbY[SVY$G«�|SVygjTX[W�ÔTGJ�u�0Y[v ] ¥/Y/\mvTW�Y[vTqMa`a ] ¥�XZWb\mX ] ÃtWbKb\mS ] RoW$nTn 4�3 W ^x] X[W>\[vTW
l W$X[yMW$X$N«\mv}W$X[W­S`Y ] RTa 4 q¢UgWbX 4 ¥§W$qM��YZS`ygRTqMa 3 Wba ] ¥Ê\mv}W­\mv}W$X l%] K$a`SVRTWMGt�~v}S`Y�K�vTqMRTygWbY q ^ \mWbX
\mv}W l W$XZygW$X~¥/vTWbR�\mv}W­RTW¨¥/a 4 KbX[W#qÁ\mW$n���É~��X[S`R}y%YZv ] ¥/Y>q�YZ\[X ] RTy%Y[SVygRtqMa 3 W 4M] RTnHdf�g�g� l
½¿��S`ygjTXZW ÔTGí�kd²À¨GT�¾v}W$X[W$qMY.\[vTW$XZW
qMX[W­q 3¡] j}\/Y[S Ç�S`Ri\mWbX l W$nTS`qu\mW WbnTnTSVW$Y/ygW$R}W$XmqÁ\mW$n�pQWbX 4 W#qMXbN
] RTa 4 d ] X�� ]M^ \mvTW l l qM�MW'SV\ 3 W 4M] RTnH±M�­GQ�~vTS`Y SVY�nTS Í WbX[WbR5\ ^ X ]gl \mvTW°W¤Ç}p Ñ ¥/v}W$X[W0\[vTW
W$n}nTS`WbY qMX[W'K ] vTWbX[WbR5\ ^ X ]gl \mvTW'Y[jTX ^ qMK$W'\ ] \mvTW­S`Ri\mWbX l W$nTS`qu\mW­arq 4 WbX$GQ�.WbX[WMNQ\mvTW0YZvTW#quX 3 W¤£
\�¥�W$W$R�\[vTW YZjTX ^ qMKbW a`q 4 W$X­qMRTn¼\[vTW SVRi\mW$X l WbnTSrqÁ\mW�arq 4 WbX0qMY�¥�W$a`a�qMY
\mvTW¢S`Ri\mWbXmqMK¨\mS ] R»¥/SO\mv
� ] Y[Y 354 ¥§q#UgWbY.\mvTqu\.qMX[XZSVUgW ^ X ]gl \[vTW�S`Ri\mWbX[S ] X~K#qMRonTWbYZ\[X ]f4 \mvTW�SVR5\[W$X l WbnTSrqu\[W W$nTn}S`W$YbG

�~vTW­YZW#qMY ] RtqMaDUuqMXZSrqu\[S ] R�SVRo\[vTW
YZ\mXZjTKb\[jTX[W­qMRTn�nTSVYZ\mXZS 3 jk\mS ] R ]M^ \[vTW
��É~��XZS`RTyMY~K#qMR
3 W�qÁ\[\mXZS 3 jk\mW$n�\ ] \[vTW$SVX°nTS Í W$XZS`RTy�Y�\mXZW$RTyM\[v(quRTnÏ\[vTW$SVX°nTS Í W$XZS`RTy�p}X ] ptquyiqu\mS ] R�Y[p¡W$WbnªG��Ä\
¥§qMY>Y[v ] ¥/R�SVR��§vtqMpk\mW$X Ñ \mvTqu\�\[vTW°���*�~�ÊvtqMY�q Y[j 3 YZ\mqMRi\mSrqua�YZW#qMY ] RtqMa¦UMquX[SrqÁ\mS ] R�SVR�SV\[Y
YZ\[X[WbRTyM\mv;GD�|S`yMjTX[W
ÔTGí�g�¢Y[v ] ¥/Y>\[vtqu\.\mvTW0Y�\mXZW$RTyM\[v ]M^ \mv}W0S`RTY�\�q 3 S`a`SO\ 4 ¥§qfUMW$Y�S`Y.K ] XZX[Wbarqu\[W$n
\ ] \[vTW��.���~��Ë Y0\mX[qMRTYZp ] X�\#G��~vTW$YZW�jTRTYZ\mq 3 aVW�� ] Y[Y 3i4 ¥9q#UgWbY ^x] X l \mv}W���É~�ÂXZS`RTygY'qMRTn
\mv}W.��S`ygjTXZW9ÔTGí�g��Y[v ] ¥/Y�v ] ¥ \mvTSVY l qÁÇkS l j lÖ]M^ UgW$a ] KbSV\ 4 UuqMX[S`qMRTK$W/quX[X[SOUgWbY�Y[WbUMW$X[qMa l¢] Ri\[vTY
arqÁ\mW$X9qu\~Õg��¥/vTW$XZW�\[vTW �.É~�¾XZS`RTyMY~qMX[W ^x] X l W$nªGL�~v5jTY$NT\[vTW l qÁÇkS l j l �.�*�~�¾\mX[qMRTYZp ] X�\
S`Roa`qu\mW ^ qMaVa;aVW#qMnTY~\ ] \[vTW�YZ\[X ] RTyMW$YZ\.�.É~��XZS`RTygY~SVR�\mvTW�W#quX[a 4 ¥/S`Ri\mWbX$G
� ] W¨ÇkpTa`qMS`RÆ\[vTWoarqMK�� ]M^ q�Y[jTX ^ qMK$WoY[SVygRtqMa�S`RÆ\[vTW ]g3 YZW$XZUuqu\[S ] R}Y ]M^ �«X[qu\�quR5\ ] RTS9W¨\%qMacG

½�d#egegeiÀ¤Nk¥�W vtq#UgW>\ ] a ]k] ��\ ] \mvTW�R ] XZ\[v ]M^ \mvTW XZWb\[X ] ÃtWbKb\[S ] R�XZW$ygS ] RªGL��Ro\[vTW>pTXZWbULS ] jTY~Y[WbK¨£
\mS ] R�SV\�¥9qMY ^x] jTRTn�\mvtqÁ\
��É~� X[SVRTygY qMXZW°ygW$R}W$XmqÁ\mW$n»S`R�XZW$ygj}arqMX.S`Ri\mWbXZUuqMa`YbN;W¨UgW$RHS`R�W¤Ç}p;dgG
�|SVygjTX[W*ÔTGí� Ñ YZv ] ¥/Y|\mvTqu\|\[vTW$XZW§S`Y�q�YZW#qMY ] RtqMaVSV\ 4 S`R
\mvTW§qMpTp¡W#qMX[qMRTKbW ]M^ XZS`RTyMY|qu\§df� � �HNÁ\mvTW 4
qMpTp¡W#quX­pTXZW ^ WbX[W$Ri\[SrqMaVa 4 SVRH\mv}W¢YZpTX[SVRTyTG���R¼\mv}W¢YZj l¢l W$X ] R»\mvTW ] \mvTWbX­vTqMRTnªN¦��É9�ÅX[S`R}ygY
qMXZW ^x] X l W$n 3 j}\9\mv}W 4 Y�\�qMaVa;q ^ \mW$X�\mvTWbS`X§YZvTW$n}nTS`RTy�quRTnonTS`YZY[S`pTqu\mW-¥/SV\mv ] j}\ l%] ULS`RTy ^ j}XZ\mv}W$X
R ] X�\mv�½ê�|S`yMjTX[W/ÔTGí�uÔ5À¤GL�Ä\§Y[WbW l Y�\mvTqu\§\[vTW 3 quK��LyMX ] jTR}n UgWba ] K$SV\ 4 qu\*\mv}W.¥�W$YZ\[W$XZR 3Q] j}RTntqMX 4
pTa`q 4 Y­qMR»S l p ] X�\�qMRi\ X ] a`WuGª�~vTWbX[W ^x] X[WMN�qoa ] ¥/ptqMYZY�sTaV\mWbX[Wbn»\[S l W$Y[WbX[SVW$Y ]M^ UgW$a ] KbSV\ 4 qÁ\
\[vTW

Õkd



�|SVygjTX[W/ÔTGí�g�kÈi�~v}W.n ] \[\mWbn aVS`RTW~YZv ] ¥/Y�\mv}W.YZK#qMaVW$n¢\[XmqMR}Y[p ] XZ\*S`R}nTW¨Ç ]M^ \mvTW.���*�~��qu\*ÔiÕÁ�ÖG
�~vTW�Y ] a`S`n a`S`R}W>Y[v ] ¥/Y~\mv}W X l Y ]M^ \mvTW l W$XZS`nTS ] RtqMa«UgWba ] K$SV\ 4 qu\.hM� �uÔiÕu� ½xK l �uY�À�SVR�df�g� l
nTWbp}\mvªNg\[vTW l qÁÇkS l j lÖ]M^ UuqMXZSrq 3 SVa`SO\ 4 K ] SVRTK$SVnTW$Y|¥/SO\mv0\[vTW l q²Ç}S l j l ]M^ ���*�~�Ð\[XmqMR}Y[p ] XZ\$G
IkW¨UgW$X[qMa l%] Ri\mv}Y�arqÁ\mW$X/\mv}S`Y-X l Y l qÁÇkS l j l qMX[XZSVUgWbY>qu\>Õg�Æ�M±g�Á� ½xntqMY[v}W$n�aVS`RTWuN¡SVR�K l �uYmÀ
¥/vTWbX[W9SO\|SVY�W¤Ç}p}X[W$YZY[Wbn¢SVR­\mv}W9��É9�¼X[S`R}ygY$GÁ��aVaLnTqu\�q-S`Y�staV\[W$X[Wbn'¥/SV\[v0q.\�¥ ]>l%] Ri\mv0a ] ¥9£�ptqMYZY
staO\mW$XbG

�|SVygjTX[W�ÔTGí� Ñ È*�~S l W�Y[WbX[SVW$Y ]M^�l W$XZS`nTS ] RtqMa~UgWba ] K$SO\ 4 qu\�df�g� �g±a)u� SVRÊdf�g� l nTWbp}\mv ½ ^x] X
W¨ÇkpªdfÀ¨G��~vTWoY�\mXmquS`ygvi\0aVS`RTWbY0S`R}nTS`K$qu\mW%\mvTW�Y�\�qMRTnTqMX[nÐnTW¨UkS`qu\mS ] R�qMX ] jTRTnÆ\[vTW l W#qMRªG|��É~�
X[SVRTygY/K#quR 3 W�S`nTWbR5\[SVstWbn�quY-p¡W#qu�LY.q 3¡] UgW ] X 3 Wba ] ¥ \[vTW�YZ\mqMRTntqMXZn�n}WbULSrqu\[S ] R;G}�¼W�K$qMR�YZW$W
\mvTqu\���É9�ÖXZS`RTygY�pTX[W ^ W$X[WbRi\mSrqua`a 4 ptquY[Y 3i4 df�M�ÅS`R�\[vTW0arqÁ\mW0YZpTX[SVRTyoqu\ quRHq#UMW$XmquygW°Xmqu\[W ]M^
qMpTp}X ] ÇkS l qu\mWba 4 Ô�XZS`RTygY~p¡W$X 4 W#qMXbG

Õg�



�|SVygjTX[W�Ô}GJ�uÔ}È9�~vTW�a`S ^ W�qMRTn¾nTW$qu\mv ]M^ q �.É~��XZS`RTy 3¡] X[R¾SVR��.jTygjTY�\#G-Ikv ] ¥/R qMX[W�\[vTW
RTWbyiqu\mSOUgW UuqMa`j}W$Y ]M^ X[W$a`qu\mSOUgW>U ] XZ\[S`K$SO\ 4 SVR»d#�g� l n}W$p}\[vªG

¥�W$YZ\[W$XZR 3Q] j}RTntqMX 4 S`Y
nTS`YZpTarq 4 Wbn¼SVR¼�|SVygjTXZW%Ô}GJ�g±LGª�¼W¢Y[W$W¢Y[W$qMY ] RTqMa*UuqMXZSrqu\[S ] R�quX ] jTR}nÆq
l W#qMR ]M^ qMpTpTX ] ÇkS l qu\[W$a 4 ©bW$X ] qMRTnÏq�Y ] j}\[vi¥9qMXZn Ã ] ¥ ^ X ]gl W$qMX[a 4 Y[j l¢l W$X0\ ] ¥/SVRi\mW$XbG
�~v5jTY$NL\mvTW���É~�(XZS`RTyMY*Y�\�qMaVa«S`R�\mvTW.Y[j l%l WbX 3 W$K$qMjTYZW.\mv}W 4%^ qMK$W.qMR�qun}UgWbX[Y[W>�M��É~��Gk�~v}S`Y
Y ] j}\mvi¥§qMX[n�KbjTX[XZW$Ri\>RTW¨UgWbX>X[W$qMK�vTW$Y�nTW$WbpQWbX.\mvTqMR��M�M� l N 3 j}\>SO\.SVY/YZ\mSVa`aDY�\mX ] RTy WbR ] jTygv�\ ]
3 a ] K���\mv}W0��É9� X[S`R}ygY$G¡� ] ¥�WbUMW$X$N;WbUgWbR�S ^ \[vTW'XZS`RTyMY�qMXZW'R ] \>W$Ri\[S`X[Wba 4o3 a ] K��uW$nªN«\mv}W 4 ¥/S`a`a
YZ\[S`aVa~a ] YZW�q»ptqMX�\ ]M^ \mvTWbS`X%Y[jTX ^ qMK$W�Y[SVygRtqMa-q ^ \[W$X�X[j}RTRTS`R}yÆqMyiquS`RTY�\ q�Y ] j}\mvi¥§qMX[n¾�M��É~�
½¿��S`ygjTXZW¢Ô}GJ�a)gÀ¨G��~vTW�XZWbUgWbX[YZS`RTy��M��É9�@SVY'q�nTS`XZW$Kb\­X[WbY[p ] RTYZW \ ] \[vTW SVRi\mW$XZS ] X ¥/SVRTn¼stWba`n

Õ Ñ



�|SVygjTX[W�ÔTGí�g±kÈ�� ] ¥/ptquY[Y�staO\mW$XZW$n�qua ] RTyMY[v ] XZW�UMW$a ] K$SO\ 4 qMa ] R}y¼\mvTW�¥§WbYZ\mWbX[R 3¡] jTRTntquX 4 qu\
df� � �HN«Õg� l nTW$pk\mv�S`RoK l �uY$G

�|SVygjTX[W Ô}GJ�a)kÈ«F�W$XZS`nTS ] RtqMa¡UgWba ] K$SV\ 4 qMK$X ] Y[Y-q°X[SVRTy°¥/v ] Y[W
Y[j}X ^ qMKbW
YZS`ygRTqMaªvtqMY 3 W$WbR�WbX ] nTW$n
3i4 q-Y ] j}\[v5¥§qMXZn0�M��É~��G²�~vTW�UgWba ] K$SV\ 4>l qÁÇkS l j l SVY 3 W¨\�¥§WbW$R��u�g� l qMR}n Ñ �M� l ½êSVR�K l �uY�À¤G

ÕuÔ



qMY~YZv ] ¥/R 3i4 �.RTnTW$XZY ] R�qMR}n�� ] X[X 4 ½�dfeMÕi±gÀ¨GT� ^ K ] jTXZY[WMNT\[vTW$XZW S`Y~q0YZjTp¡W$X[S l p ] YZW$n�F�����N
3 j}\¢SV\�¥/SVa`a ] R}a 4 qMnTn(q»R ] XZ\[v5¥§qMXZn�K ]gl p ] RTW$Ri\�\ ] \mvTWo¥/S`R}nk£�nTXZSVUMW$R(Y ] j}\[v5¥§qMXZn(Ã ] ¥�G
�Ä\0R}WbUgWbX°K ]gl pTaVWb\mWba 4 Wba`S l S`RTqu\mWbY
SO\­\[vTX ] jTygv ] jk\'\mv}W 4 W$qMX$G�� ] UgW$XZS ^ã4 \mv}S`Y$N�\mv}W ¥§WbYZ\[W$X[R
3¡] jTRTntquX 4 K$jTXZX[WbR5\9YZ\mXZW$RTyu\mvTY*¥§WbX[W qMRTqMa 4 ©$Wbn�S`R�\�¥ ] nTS Í W$XZW$Ri\9W¤ÇkpQWbX[S l W$Ri\[Y$GL��R�W¨Çkp Ñ ½xR ]
¥/S`R}n«À�\[vTW l qÁÇkS l j l@l W$qMR¢Ã ] ¥�quK$X ] Y[Y�d#�a���2vtqMY§q­R ] X�\mvi¥§qMX[n�K ]gl p ] RTWbRi\ ]M^ Ñ ±uK l �uYbG
��RÐq�¥/SVRTnk£�n}X[SVUMW$RÆW¤ÇkpQWbX[S l W$Ri\­¥/SV\mv¼K$a ] Y[W$n 3Q] j}RTntqMXZS`W$Y­SV\­S`Y ^x] jTRTn¼\[vtqu\0qu\�df� � � \[vTW
¥/S`R}nk£�SVRTnTjTKbW$nÏ�M��É~�ºvTqMY%q l W#quRÏY ] j}\[v5¥§qMXZn K ]gl p ] RTWbRi\ ]M^ Ôg�MK l �uY$G|��Y0\mv}W�F��
�
Y[j}pTpTa`SVW$Y~q­K ] RTY�\�qMRi\~Ã ] ¥ ]M^ ¥§qu\mWbX/qMRTn�\[vTW�¥/S`R}nk£�nTXZSVUMW$R Ã ] ¥�UuqMX[SVW$Y§SVR l qMygRTSO\mjTnTWuN ] RTW
¥ ] jTa`n�W¨Çkp¡W$K¨\�W¤ÇTquKb\ma 4 \mv}W­�M��É9� 3 W$vtq#ULS ] X~\[vtqu\/S`Y~n}S`Y[p}arq 4 Wbn�SVR���S`ygjTXZW>ÔTGí�g±kG

�HW0R ] ¥ÖnTSVY[KbjTY[Y>\[vTW'S l p ] XZ\mqMRTKbW ]M^ ��É~�ÊX[SVRTygY ^x] X.\[vTW'a`qMX[yMW­YZK#qMaVW'K$SVX[KbjTarqu\[S ] R;N ] X
\ ]�3 W l%] X[W�pTXZW$K$SVY[WuN�\[vTW p}X ] p ] XZ\[S ] R ]M^ \mvTW F����ÅX[W¨\mjTXZRHÃ ] ¥Â\[vtqu\­S`Y�K#quX[X[SVW$n 354 \[vTW
��É9� X[SVRTygY$Gu�¼W-K ] j}a`n�Y[WbW.SVR%\[vTW/pTX[W¨UkS ] jTY�Y[WbKb\[S ] R%\mvtqu\�\[vTW.�M��É~�ÏpTa`q 4 Y�qMR%S l p ] XZ\�quR5\
X ] a`W0SVR�\mvTW��.É~� X[S`R}y�pTX ] ptqMyiqu\[S ] R�qMRTn�\mvTqu\ 3 W$K#qujTY[W ]M^ SO\#N¡Y ]gl W°��É9�ÖXZS`RTygY>qMX[W0R ] \
q 3 aVW
\ ] aVW#q#UgW
\mvTW
X[W¨\mX ] ÃtW$K¨\mS ] R�XZW$ygS ] RªGt�~vTWbX[W ^x] X[W'SO\/¥9qMY.nTW$KbS`nTWbn�\ ]¢3 qMYZW ] j}X�qMRTqMa 4 Y[SVY
] RÆnTqu\�q�qua ] RTy»df�g�
G|�/S`R}ygY
\[vtqu\'K#qMRªË \0p}X ] ptquyiqu\mW¢jTp¼\ ] \mvTqu\0a`qu\mSO\mjTnTW¢qMXZW¢jTR}nTW$X'\[vTW
S`RkÃtjTW$R}K$W ]M^ q%Y ] jk\mvi¥9quX[n»�M��É~� qMRTn�\[vTW$SVX.p}X ] p¡W$X�\mS`WbY.¥/SVa`a 3 W­YZ¥�W$p}\�SVRi\ ] \[vTW0�.�*�~�
^ X ]Ml ¥/vTWbX[W \mv}W>¥9qu\[W$X~WbSV\mv}W$X9XZW$K$SVX[KbjTarqu\[W$Y9SVRi\ ] \[vTW W$w5jtqu\ ] X[S`qMa;y 4 XZW ] X9K ] Ri\mSVRLj}W$Y/R ] X�\mv
S`R
\mvTW�S`Ri\mWbX[S ] X ]u^ \mvTW*\mX ] pTS`K$qMa5y 4 X[WuGÁ�HW§jTYZW$n°nTS Í WbX[WbR5\ l Wb\mv ] nTY¦\ ] W$YZ\[S l qu\mW�\mv}W�U ] a`j l W
]M^ I ] j}\[v��9\[arqMRi\[S`K>¥§qu\mWbX'½ º>K ] XZW�U ] a`j l W#À§S`R�q���É~�¾X[S`R}yTÈ
qiÀ.¥�W�nTWbstR}W$n¼K ] X[W°U ] a`j l W°qMY \[vTW0¥9qÁ\mW$X ^x] X>¥/v}S`K�v.qKr � qRrqRr s �kGt�gpiUF��SVY>\mvTW°p ] \mWbRi\mSrquaU ] XZ\mSVK$SO\ 4 qMRTn X ¿¢SV\mY l W#quR ] UgWbX ^x] jTX 4 W$qMX[YbG
3 À9¥§W­nTWbsTRTW$n�K ] X[W�U ] a`j l W'quY/\[vTW­¥§qu\[W$X ^x] X~¥/vTS`K�vvu ��wuwu Ú��}G��MKx� SVY~\mvTW
K ] R}K$W$Ri\[Xmqu\[S ] R
]M^ q�ptquY[Y[SOUgW%\mXmquK$W$X \[vtqu\
vtqMY 3 WbW$RHS`R�eZWbKb\mWbnÆqu\�\[vTW�Y ] j}\[vTW$XZR 3¡] jTRTntquX 4 qMR}n l qM�MWbY­SO\
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±M�g� l ½ l Wb\[v ] n 3 À¤Gi� ] ygWb\[vTW$X�¥/SV\[v°\mvTW~UuqMa`j}W$Y*q 3¡] UMW~¥§W-W$Y�\mS l qu\[W9\mvtqu\-d.ILU°SVY�qMR%jTpTp¡W$X
3¡] jTRTn ^x] X�\[vTW���É~�ÖX[SVRTy�\mX[qMRTY[p ] X�\
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p¡W$X$N 3 Wb\Z\mWbX-XZW$Y ] aVUMW$n�a`q 4 W$XZY$G
� ^ \mWbX|K ]Ml ptquX[S`R}y ] j}X|X[WbY[jTaO\mY¦\ ] \[vTW�\[vTW�¥ ] XZ� ]M^ �«X[qu\�quR5\ ] RTSQ½�d#egei±gÀª¥§W§K ] RTKba`jTn}W�\mvTqu\

ea)



\mv}W-K ] RiUgWbX[Y[S ] R ]M^ �Ä� S`Ri\ ] �k�9� SVY�X[W$qMY ] Rtq 3 aVW9¥/vTS`aVW§\mvTW/K ] RiUgW$XZY[S ] R ]u^ nTWbW$p�¥9qÁ\mW$X�SVRi\ ]
�Ä� S`Y>YZpTjTX[S ] jTYbGª�~vTW°U ] aVj l W 3 qMa`qMRTK$W'Y[v ] ¥/Y \mvtqÁ\�S`R�\[vTW l¢] nTWba|ÔTGÌÕ�½ÀÃ��}G Ô5À ILU ]u^ �Ä�
W$Ri\[W$X.\[vTW
W$w5jtqu\ ] X[S`qMaDn ]gl qMS`RoSVR�qMR��Ä��É~��GQz>jTW \ ] YZpTjTXZS ] jTY l SOÇkS`RTy°\[vTW­�Ä��É9��yiqMSVRTY
�kGÌ��ILU 3i4 K ] RiUMW$X[YZS ] R ]M^ nTWbW$p�¥§qu\mWbX�SVR5\ ] �Ä�ÖNQqMRTn 3 WbK#qMj}Y[W ]M^ \mjTX 3 jTaVW$Ri\>vTW$qu\[ÃTjkÇkW$Y>SO\
a ] Y[W$Y§�}GÌe'ILU�\ ] \mv}W ] UgWbX[arq 4 S`R}y0�k�9�ÖG5�~vTW.S`Ri\mWbX[S ] X�Ã ] ¥¾vtqMY§R ] Y[SVygRTSOstK#qMRi\ l W#qMR qMRTn SVY
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µ æ ×�Æ�Ù£Â:×(Ó«Æ�Å�Ñ�Å�Æ�ÓSÎKÓ«Â:Ô ×?ÍäÔ6Å>Ó�Ë�ÆxÔ6��Ì�ÆBÅ@ã6Æ�à7ØÒÔ�Ù9åÒÆ�Ú:à�Ì.Â)×?Ó«Ë�Æ&Â:×(Ó«Æ�Å�Ý/ÆBà�Â:ÎXÓ«Æ"ÚÜÎ��6Æ�Å.Ô ÍÓ�Ë�Æ#ÆBÛ'ÄÒÎXÓ�Ô6Å�Â:Î Útæ0Ó«Ú:Î ×(Ó«Â)Ð È

Ê�Ë�ÆNÝ�Ô�à�ÆBÚ'Å�ÆBÑ�Å�Ô�à�Ä�ÐBÆBÌVÍäÔ6Ä�Å
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