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DFEGIH JKH9HLGNMPOQSR�OUTFTLV9R,JWTXH JKYJKZ[TLG]\KR�^_GNO`GaT9R$bdc]R�QSR�OUTfe#R�TLEg[YHFhCgPV,i
jlk gKGIH9HmgPO;n HoR,pUq`JrTLG]gKO;s
jut gKOv\PR,wxT9GNgPO[yzY[Ga{�q`HLGNgPO�ZV9gK|`cNR,QSH,s
j~} R,cNR�wxTLR�Y2JrZZc]GIw�JWT9GNgPO`H,�

D3g�HmgPcN\PR�TLER�Z`VLgP|cNR,Q)H'GNO�T9EGIH$JKH9HLGNMPOQSR�OUT'�KgKq�JKVLRSZV9gKZ�gPHLR,Y�TLg#q
HmRST9ER�e���D �3���
ZV9gKMPV9JKQ�^_boe��4�"�*�`��H JKO2JKcaT9R�V9O`JWT9GN\PRKsUhCgKV QSgUH�T grh_TLE`R�JrZZc]GIw�JWT9GNgPO`H�|
R,cNgW��GNTFGIHfJKc]HLg
Z�gPH9HmG]|c]R*TLg)q`HLR*TLER���HmgPQ�R,� E`JWTfHLGNQSZc]R�Vx� k�� b�D4gvgPcN|�g���GNO#e���D �3���*�
DFER�Q)JrG]O.gK|��R,wxT9GN\PR$GIH"T��ogKhCgKcIYB�'^3G]VXH�T*�oRSH�T9q`Y[�2T9ER�pUq`JKcNGNT9JrTLG]\KR�|
R,E`J�\vGNgPqV"gKh�TLER

Z`JKVmT9G]JKcdY[GN{�R,VLR,OPT9G]JKc�R,pUq`JrTLG]gKO`H'JKO`Y�YR�\KR,cNgPZ�J2|
JKHLG]w�qO`YR�VXH�TXJrO`Y[G]OM#JrO
Y.G]OUTLqGNTLG]gKO�hCgKV
T9ER$Y[R,Z
R,O`Y[R�O
w�R�gKh_T9ER$HLgKc]q[TLG]gKO
H gKO�TLE`R$w�gvR���w�GNR,OPTXH G]O2TLER�R�pUq`JWT9GNgPO;�o��R$JKc]HLg�H�T9q`Y[�
T9ER�pUq`JKcNGNT9JrTLG]\KR)ZV9gKZ�R�VLTLG]R,H$grhFTLER�JKYJKZ[TLG]\KRS�
OGaT9R�R,cNR,Q�R,OUT�QSR�T9Eg[YB�.�fR��vT���R�H�T9q`Y[�
Q)JWT9ER�Q)JrTLGIw�JrcBQSg[Y[R,cNc]GNO`M)grh3V9R,JKcB�ogPVLcIY�ZVLgP|c]R�Q)HFq`HLGNOM�T9ER��`OGNTLR'R,cNR,Q�R,OUTfQ�R�TLEg[Y[gPcay
gPMK�STLg�HLgKc]\KR"TLE`R'R,pUq`JWT9GNgPO`HFG]O�gPqV QSg[Y[R�cIH��
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¯zO�Jrc]c°grho�PgKqV'w�gKQSZq[TXJWTLG]gKO
H"|�R�c]gW�0T9VL��Y[Ga{�R�V9R�OUT'\vG]HLq`JKcNGIHLJrTLG]gKO�gKZ[T9GNgPO`H�� } TLq
Y[�.G]O

Z`JKVmT9G]w�qcIJrV'T9ER�QSR�HmE±V9R��
OR�QSR�OUT$Z`VLg[w�R�Y[qV9R.�²HLR�R�RK�_M`�3Z`JrMPR � y �,³ G]O~´Pe#GNO`G]w�gKqVXHmR)gPO
^°b�e.�4���F´SgPVfZ`JrMPR,Hfµryz¶P·$TLg�µWy�¶r¸SG]O�´ ko� b�D3gvgKc]|
g��2¹�HLR�V�n H�º*q`G]Y[R�´STLg�cNR�JrV9O�E`gW��T9g
T9qVLO$gKO�JKY`JrZ[T9GN\vGNT��[��� � gvR,H4TLER�Jrq[T9gKQ)JWT9G]w�QSR�HmE�V9R��
OR�QSR�OUT3JKMKV9R�R�� GNTLE��KgKq`V;GNOUT9qGaT9GNgPO
»

� � � � �$¼3½¾��¿�À²Á�Á,¿�ÂÃ½vÄBÅ3ÆÇ,À²¿�ÂoÈ b�cNc]GNZTLGIw2R,pUq`JWT9GNgPO`H)JrV9GIHmR�GNO�Q)JrOv�uY[Ga{�R�V9R�OUT)ZEv�[HmGIw�H
JKO`Y�R,OMKG]OR�R,VLG]OM�ZVLgP|c]R�Q)H�s�T9ER��#gKh¬TLR�O�VLR,ZV9R,HLR�OUT�T9ER)JKHL�UQSZ[T9grT9G]w�HmgPcNq[T9GNgPO�T9g�J�TLG]Q�R
Y[R,Z
R,O`Y[R,OPT ZV9gK|`cNR,Q�� ER�O�É�ÊÌËÍ�dDFER�HmG]QSZc]R,HmT JKO`Y�QSgUH�TFGNQSZ�gKVLT9JKOPTFR��JKQ�Z`cNR*grh3JKO
R,cNc]GNZTLGIw�R,pUq`JWT9GNgPO�GIHFT9ER�hCgKc]cNgW� G]OM
sU� E`G]wXE2GIH w�Jrc]c]R,Y k gKGIHLHLgKO;n H�R,pUq`JrTLG]gKO�� ER�O#ÎfÏ � s
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j º*G]\KRoJ*HLGNQSZc]RoZ`EU�[HLG]w,JrcUGNOUT9R�V9ZVLR�T9JrTLG]gKO�gKh[TLERFR,pUq`JrTLG]gKO;�3�êE`JWT�Y[g�TLER Y[GN{�R,VLR,OUT
|�gKqO`Y`JrV9��w�gKO
Y[GaT9GNgPO`H QSR,JKO
»

j~} gPcN\PR�� � ��gPO�J�Z�gKc]�vMKgPO`Jrc�Y[gKQ)JrG]O�×uG]O�T9ER*Zc]JKOR*� GaT9E�TLE`R*HLGNQSZc]R,HmT wXEgKGIw�R"grh
YJrT9JsrÎfÏ � sKÖ2Ï � JrO
Y'TLE`R � G]VLGIwXEc]R�T�|
gPqO`YJKVL��w�gKO`YGaT9GNgPO�ÙSÏÍë"gPO�Ú.ÏÍÚ ÛdÜ]Ý �
e#g[Y[GNhC�)TLE`R�Y[gKQ)JrG]O#×*s`JrO`Y�G]OU\PR,HmTLG]MPJrTLR"TLER'|�R�E`J�\vG]gKqVFgKh3T9ER�HmgPcNqTLG]gKO�GNO�TLER
OR,GNMPEU|�gKq`VLEgvg[Y�gKh°w�gKOv\KR���JrO`Y�OgPO2w�gKOv\KR���w�gPVLOR,V9H,� t gKQSZ`JrV9R*� GaT9E2TLER,gKV9�K�

jut EgvgPHLRfJ'Y[gPQSJKGNO�JKO`Y)w�gPQSZq[TLRfTLER�HLgKc]q[T9GNgPOShCgKV�Y[GN{�R�V9R�OUT�V9GNMPEPTdE
JrO`Y)HLG]YR,HoÖ_s
wXE`JKOMKR'T9g���R�qQ)JrO`O�ìWí gP|G]O�w�gPO`Y[GNTLG]gKO`H"gKO.Z`JrVLT"gKh�TLER�|
gPqO`YJKVL�P� t gPQSZ`JrV9R
� GNTLE2�KgPqVFZEv�vHLGIw�JrcBG]OUTLR,VLZV9R�TXJWT9GNgPO;�
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ÂoÈ DFER�w�gPOv\KR,w�TLG]gKO[yzY[GN{�q
HmG]gKO�R,pUq`JrTLG]gKO�G]H
J�HmG]QSZcNR�R��JrQSZc]R$gKhdEv�UZ�R�V9|�gKc]G]w�T��vZ�R$ZV9gK|`cNR,QSH,�32��vZ
R,VL|�gKc]G]w$ZV9gK|c]R�Q)H�T��UZ`G]w,Jrc]cN�2Y[R�y
H9w�V9GN|�R�TLVXJrO`HLZ�gKVLT3ZV9g[w�R,H9HLR,H°JrO`Y$TLE`R��$JKZZ
R�JrV°G]O�Q)JrOv��Y[GN{�R�V9R�OUTdJrZZc]GIw�JWT9GNgPO`H,srRK� M`�"4`qGIY
QSR,wXE
JrOGIw�H,��DFER'w�gKOv\PR,wxT9GNgPO[yzY[Ga{�q`HLGNgPO�R,pUq`JrTLG]gKO2JrcIHmgSHLR�V9\KR,H�JKHFJ�\KR,VL��HLG]Q�Z`cNR�|q[T q`HLR�y
hCqc3QSgvYR�c4Z`VLgP|cNR,QÃhCgPV TLER���J�\vGNR,Vmy } T9g65KR�H�R,pUq`JWT9GNgPO`H JKHfGaT�G]OER,VLGNT9HfT��vZG]w,Jrc;Z`VLgPZ
R,VmT9GNR�H
HLq`wXE�JKH$|
gPqO`YJKVL��c]J��PR�VXH'JrO`Y�VXJrZGIY[c]��wXE`JKOMKG]OM#HLgKc]q[TLG]gKO`H,�2DFER�R,pUq`JrTLG]gKO�T9J65KR�H�TLER
hCgPVLQ
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��grTLR�T9E`JWT � GNV9G]wXE`cNR�T°w�gKO`Y[GNTLG]gKO
H3Q�q`HmT°|�RFMKG]\KR,O$gKO$TLERFG]O�4`gW�~Z`JrVLT_gKhTLE`R�|�gKq`O`YJrV9�'|q[T
gPOSTLER"gKq[TB4`gW�~Z
JrVLT�|
gKTLE � G]VLGIwXEc]R�ToJKO`Y)�fR,qQ)JrOO�ìrí gK|`GNO�w�gKO`Y[GNTLG]gKO
H�JrV9R Z�gPH9HmG]|c]RK�°¯zO
gPV9Y[R,V�T9g.MKR�T�J.VLgPqMKE�GIY[R,J�Jr|�gKq[T�TLER2HLgKc]q[TLG]gKO±� E`R�O�T9ER�\vGIHLw�gPHLGaT��`ìrY[Ga{�q`HLGN\vGNT��KsE:�s�G]H
HLQ)Jrc]c_GNT'G]H*gKh¬TLR�O�q`HLR�hCqc°T9g�w�gKO`HLGIY[R�V"TLERSZq`VLR,cN�#Ev�vZ
R,VL|�gKc]GIw�w,JKHLR$� ER,VLR�:�G]HGF,R�V9g�JKO`Y
T9ER'R,pUq`JrTLG]gKO2w�JrO�|�R�HmgPcN\PR,Y�|U��GNOUTLR,MKVXJWT9GNgPO�Jrc]gKO`M�T9ER�wXE`JKV9JPwxTLR,VLGIHmTLGIw�H,�

jut gKQSZqTLR î T9ER�HLgKc]q[T9GNgPOlgKO~HmgPQ�R�Z�gKc]�UMPgKO`JKcoY[gPQ)JrG]Ou× G]O~J�HmGNTLq
JWTLG]gKOl� GaT9E
HLQSJKcNc Y[GN{�q`HmG]gKOêJKO`Y±cIJrV9MKR2w�gPOU\PR,w�TLG]gKO;s�H9J��9:�Ï � JrO`YIH 8 HoÏ � ëPë� t E`JrOMPR
TLE`R2YGNV9R,w�TLG]gKOlgKh�T9ER#\KR�wxTLgPV 8 s�Y[R�HLw�VLG]|�R�T9ER�w�gPVLV9R,HLZ
gPO`Y[G]OM�wXE
JrOMPR,H�GNO~TLERHLgKc]q[TLG]gKO;�

jut gKO
HmGIY[R�VdTLER*HmgPcNq[T9GNgPO)TLg���¶K�d� GaT9E�EgPQ�gPMKR,OR�gPq`H � GNV9G]wXE`cNR�To|�gKqO`Y`JrV9��YJrT9J'gPO
HLgKQSR�Z�gKc]�vMKgPO`Jrc°Y[gKQ)JKGNO�× \WJrV9�2TLERSY[GN{�q`HLG]gKO�w�gvR���w�G]R�OUT�s4H�T9q`Y[�2T9ER)wXE`JrOMPR
TLgW�FJrVXYH�J�QSgKV9R)R�c]cNG]Z[TLGIwSR,pUq`JrTLG]gKO�� ER�O�T9ER�Y[GN{�q
HmG]gKO�GIH'GNO
w�V9R,JKHLG]OM#JrO`Y.TLER
wXE`JKOMKR T9gW��JKV9Y`HdJ�QSgKV9R�Ev�vZ�R�V9|
gPcNGIwf|�R�E`J�\vG]gKqVo� ER�O�TLER*Y[GN{�q`HLG]gKO�GIH�Y[R,w�VLR�JKHmy
G]OM`�

j ¯zOv\KR�H�T9GNMUJWTLR*T9ER�Y[GN{�R�V9R�OUT"Z�gPH9HmG]|G]cNGNTLG]R,HfhCgKVf|�gKq`O`YJrV9�2w�gKO
Y[GaT9GNgPO`H,� t gPO`HLG]Y[R,V�G]O
Y[R�T9JrG]cFTLE`R�Y[Ga{�R�V9R�OUT�|�R�E`J�\vG]gKqV)JrT�T9ER#gKqTJ4`gW� |
gPqO`YJKVL��hCgPV � G]VLGIwXEc]R�T�JKO`Y
�fR,qQ)JrOO�ìWí gP|GNO�w�gPO`Y[GNTLG]gKO`H,�)�êE`JrT�G]H�T9ER)V9R�cIJWTLG]gKO
HmEG]Z�|
R�T��oR,R�O�TLER)� GIYvT9E
grh3TLER'gPq[TJ4
gW��|�gKqO`Y`JrV9��c]J��PR�V JrO
Y�T9ER�HmGKF�R�gKhL:x» t gPQ�Z
JrV9R"� GNTLE�TLE`R�gKV9�K�

j~} gPcN\PR°TLERoZVLgP|c]R�Q�� GNTLE�Y[G]H9w�gPOUTLG]OUq`gKq`H � G]VLGIwXEc]R�T3YJrT9J gPO�TLERoGNO�4`gW��|�gKq`O`YJrV9�Ks
G]OU\PR,HmTLG]MPJrTLR$E`gW�0h²JrV�T9EGIH'Y[G]H9w�gPOUTLG]OUq`GaT���G]O�YJWTXJ�Z`VLgPZ`JrMUJWTLR�H�G]OUTLg�TLE`RSYgKQ)JrG]O
hCgKV Y[GN{�R�V9R�OUT�wXEgKGIw�R�H�grhM:����êE`JrTfw�JrO��KgPq�H9J���Jr|�gKq[T T9ER'HmQSgvgrT9EG]OMSZVLgPZ
R,VmT��
grh3TLER'R�pUq`JWT9GNgPO
»
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} R,cNR�wxT$gPOR�gKh TLER)hCgPcNc]gW� G]OM.JrZ`ZcNG]R,Y�Z`VLgP|cNR,Q)H�s_gKV�HmgPcN\PR�J#ZV9gK|c]R�Q grh �KgPqV�gW� O;�

DFER gP|[��R,w�TLG]\KR�G]H�TLg'HmgPcN\PR JrOSJrZZc]G]R,Y�ZVLgP|c]R�Q0gKh�G]OUTLR�V9R,HmT�q`HLGNOM'^°b�e.�4���lgKV_TLE`R k�� b
D3gvgKc]|
g��Bs�TLg*R�\WJrc]q`JrTLRoTLERFV9R,HLqcaTXH4gP|[T9JKGNO`R,Y$JKO`Y$YV9J��±HLgKQSRFw�gKO
w�c]q`HmG]gKO
H3w�gKO`w�R�V9OGNO`M TLER
O`JrTLqV9RdgKh[TLERoR��JKw�T_HLgKc]q[TLG]gKO�JKO`Y�TLE`R�OvqQSR�V9G]w,JrcUJrZZV9g��[GNQ)JrTLG]gKO;�;¹"HmRo�KgKq`V;h²JrOUTXJKHL�*JKO`Y
hCg[w�q
H gKO�hCR,JrTLqV9R,H gKh3G]OUTLR�V9R,HmT,�o�fgrT9R*TLE`JrT TLER�Z`VLgP|cNR,Q)H JrV9R*O`grT ZV9R,w�GIHLR�c]�)hCgKV9Q$qcIJWT9R,YB�
NdgPq�T9Evq`HFE`J�\KR*T9g�T9EG]O�5�gKh�i

j �fO2G]OUTLR�V9R,HmTLG]OMSV9R,Jrc���gKV9c]Y�ZV9gK|c]R�Q2�
j e�JrTLER,QSJrTLGIw�JKc`QSg[Y[R�c]cNG]OM�G]O`w�cNq`YGNOM�hCgKV�G]O`HmT9JKO`w�R T9ER"wXE`gKGIw�RfgKh�|�gKq`O`YJrV9�Sw�gKOy
Y[GNTLG]gKO`H�JrO`Y�T9VLqO
w�JWT9GNgPO2grh_TLER$w�gKQSZq[TXJWT9GNgPO`Jrc4YgKQ)JrG]O2GNO�w,JKHLR'grh°qOv|
gPqO`Y[R�Y
Y[gPQSJKGNO
H��

jut gKQSZqT9JWT9GNgPO`Jrc;JPHmZ�R,w�T9H,�

îPO�QSRLT;UWVYXET�ZD[]\^Q/_�`PQSacbc\P`PT;VYQSa�dWQSe^VYaWfgTh\Pdi[WRhQSjWkY\Pe^XLZcQSli`Jf/a aWQ/TmlWX;\nT;UW\^o�pMqsr�Q%QSkYj]QBt6u^v
_�ZcQSl
w f/acTBxMfgTyUcT;T;[�z {S{ w-w-w u e|fgThU�u `hU�f/kYe^\PRhXBu X;\B{S}Me^QSU�f/e^e|f/d]{g[]dW\S~ k�f/j]{gk�f/j��c{g\�tDf/e^[WkY\Su U%T;e^k�ZcQSl�`Jf/a
� aWd�f/a�\�tWf/e^[DkY\LQ/_�UWQ w T;Q#XhQSk bc\EX;lW`�U�fn[WRhQSjDkY\Je�lWX;VYaW�#O�q��G�+�M�Mu
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j �fO
Jrc]�PT9G]w,JrcvJKHLZ
R�wxTXH�srHLR�R@5"T9g"HLGNQSZc]GNhC��TLER�QSgvYR�c[Hmg�TLE`JrT_GNT°G]H3Z
gUHLHLG]|cNRoTLg"gK|[TXJrG]O
JrO�JKO`Jrc]�UTLGIw�JrcdHLgKc]q[T9GNgPO;� } gPcN\PR�T9ER�HLGNQSZc]GN�`R,Y�ZV9gK|`cNR,Q JrO`Y�T9EG]O�5�JK|
gPq[T'TLER
R��vT9V9J�JKH9Hmq`Q�ZTLG]gKO`HF�PgKq�E`J�\KR*Q)JKY[RPs`JrV9R�T9ER,HLR'V9R,Jrc]GIH�T9G]w�»

¶� � � / ¿�Â�*
½+(rÇ�À²¿�Â-,/.3À10�Å_Á,À�¿
Â",9Æ��°Á�¿����_Ç,À²¿�Â����W½vÆ�(rÇ�À²¿�Â�È t gKO`HLG]YR�V J)¶rY2w�gPOU\PR,w�TLG]gKO[y
Y[GN{�q`HmG]gKOy JK|`HmgPVLZTLG]gKO�ìWVLR�JKwxT9GNgPO)ZV9gK|c]R�QÃgKh3T9ER�hCgKV9Q
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T9gKMKR�TLER,VF� GaT9E�HLqGNT9Jr|`cNR�|�gKqO`Y`JrV9��w�gKO
Y[GaT9GNgPO`H�gKO�TLER�|�gKqO`Y`JrV9��Ú�gKh°×*s[� ER,VLR Ô G]H JKOqO�5UO`gW� O.w�gPO`w�R,OPT9V9JrTLG]gKO;s�:'Ï :�������GIH�J�MPGN\PR�Ol��HmQ)Jrc]c¬��Y[GN{�q`HmG]gKO�w�gvR���w�GNR,OPT�s 8 Ï 8 �	���GIHSJ�MKG]\KR,O±\KR,cNg[w�GaT����`R,c]YBsoä�Ï%äo�	����GIH�J.MKG]\KR,OlJr|`HLgKV9Z[T9GNgPO�ì�V9R,JPwxTLG]gKO�w�gvR��)w�GNR,OUTSJKO`Y
Ö2ÏÍÖ°�	����GIHdJ'MPGN\PR�OSZV9g[Y[q`wxT9GNgPO�TLR�V9Q2� } gKc]\KRfJ�w�gKOv\KR�wxTLG]gKOy Y[gPQSGNO`JrTLR�Y$ZV9gK|`cNR,Q�grh�TLE`G]H
hCgPVLQ hCgKV"GNO`HmT9JKO`w�R$VLR,c]JrTLR,Y�T9g�Z�gKc]cNq[T9GNgPO.w�gPOUTLV9gKc s� ER�V9R�Ö�GIH"J�YR�cNT9JWy hCqO`w�TLG]gKO�JrT"HmgPQSR
Z�gKG]OUT�
�2×*� � R�TLR,VLQSG]ORfhCgPV�G]O`HmT9JrO
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