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Sç~A[.�´V�hvTCY"èI] téW.wê~.] tX���XTQb'b']'�´�XwëTCeì[ZmCmQenfgb'[ZVXfgW.hQ�éWZw
í ] Y\]'VXfnb�[ZegiZW.tXfgVXcCY\��î í SU�Kï�cC[K~Z]�èI]']'h�tX] mIWZtXV^] _afgh�VXcC]
egfnVX]'tX[ZVXTCtX]�fgh�VXcC]�eg[Z�XV"�Z] [.tX��wëWZt"[¬ðyfn_Q]�tX[ZhCiZ]�WZwymCtXWZèCñ
eg]'Yò_CWZY\[ZfnhQ�K� {ycC]�Y\[Aó^WZtXfgV|��WZwôVXcC]�mQ[.mI] tX�
_C]'[ZegfnhQi
ðyfgV^c í SU�U[ZtX]"VXcC]�tX]'�XTCegVUWZw�VXcC]�b'WZY"èCfghC[ZVXfnWZh¬WZw�cCfgiZcCeg�
�XmI] b'fg[.egfgo']'_öõ ?K÷'øK÷�ùlúëB¸O'úûDFG egWvb'[Ze2�X]'[ZtXbucC]'tX�
[ZhC_üTC�XTQ[.egeg�
mCTQtXmIWZ�X]'ñÝ�´mI]'b'fgýCb�iZ]'hQ]'VXfnb>W.m£]'tX[ZV^WZtX�A� í WZtX]'WK~Z]'tKj¸VXcCWZ�´]�[.egñ
iZWZtXfnVXcCY\�"tX]'þvTCfgtX]Ï[�b W.hQ�Xfg_C]'tX[ZèCeg]Ï] ÿIWZtXV�_C] ~ZW.VX]'_ V^W�VXcC]
VXTChCfghCiôW.wQVXcC]>enWvb'[Zev�X] [.tXbuc"[ZhQ_"]'~ZWZegTCVXfnWZhQ[.tX��mQ[ZtXV^��WZwCVXcC]
[ZeniZWZtXfgVXcCYs�
z|h ������� [ZhQ_ ������� ð�] mCtXWZmIWZ�X]�VXcC] �XW,b'[Zeneg]'_
	�`C]'egw ñ
r>]'hQ]'tX[ZVXfnhQi í ]'VX[ZcC]'TQtXfn�´V^fgb'���H�4`Q]'egw ñdr�]'hC]'t´[.VXfghCi í SU��[ZtX]
[ZèCeg]sVXW� ?A÷�@QO'÷ V^cQ]'fgt�WKðyh�egW�b'[ZeU�X]'[ZtXbucC]'tX��[ZhQ_�VXW b W.ñ
]'~ZWZeg~.]sVXcC]�è£]'cC[K~vfnWZtX��fnV
hQ]']'_Q�
VXW �XTCb b']'�X�´w TQeneg�ê�XWZen~Z]s[
iZfn~Z] h mCtXWZèCeg]'Ys�çz|h `C] enwëñdr>]'hQ]'tX[ZVXfnhQi í ]'Y\]'VXfgb$SUegi.WZñ
tXfgV^cQY\��V|ð�Wª]'~ZWZenTQVXfnWZhC[ZtX�"mCtXWvb']'�´�X]'��Wvb'b'TQtK�>k�h�WZhC]ycC[ZhC_
]'~ZWZegTCVXfnWZh�VX[Z�.] �
mQen[Zb']s[ZV
VXcC]sbdcQtXWZY\W.�´W.Y\]seg]'~Z]'e�[Z��fnh
[Zh���WZV^cQ]'t��q~ZW.egTCVXfgWZhC[ZtX��S�egiZWZtXfnVXcCY��£bucCtXWZY\WZ�XWZY\]'�ô[ZhC_
iZ]'hC] �UtX]'mQtX]'�X] h�VU�XWZegTCVXfnWZhQ�U[ZhC_¬w ]'[ZVXTCtX] �UWZw�VXcC]�mCtXWZèCeg]'Y
WZhC]
fg�"V^tX�vfghCi�VXWs�XWZen~Z]v� k�h VXcC]
WZVXcC]'t"cC[ZhC_Fj0]'~ZWZegTCVXfnWZh
[Zen�´W\cC[ZmCmI]'hQ�y[ZVyV^cQ]ªY\]'Y\]'VXfgbªeg]'~Z]'e|jvV^cQ[.Vyfg�KjvVXcC]ªèI] cC[K~vñ
fgW.t´��V^cQ[.V�fghC_Cfg~vfn_QTC[Zeg��WZt�[ZiZ]'hvVX��ðyfnegeCTQ�X]yVXWª[ZegVX]'t�V^cQ]y�XTQtXñ
~vfn~K[Ze�~K[ZenTQ]�W.wqV^cQ]'fgtUbucCtXWZY\WZ�XWZY\]'�A��SU�ôVXcC]�Y\]'Y\] �Ïî f|� ]��
egW�b [.e��X] [ZtXbdc �´V^tX[ZVX]'iZfg]'�Kïy[ZtX]
mQtXWZmC[ZiZ[.VX]'_Fj0Y�TCVX[ZV^] _ [ZhC_
[ZtX]ô�X]'eg]'b V^] _�fghÕ[��ô[ZtXðyfghCfg[ZhÕ�X]'hQ�X]�j�VXcC]ô`C]'egwëñdr>]'hQ]'tX[ZV^fghCi

í SU�ªð�]�mQtXWZmIWZ�X]�[.tX]�b'egWZ�X]'tªV^W������ô[Kðy�vfnhQ�ôb WZhCb']'mQVôWZw
Y\]'Y\] ��VXcQ[.h�mQtX]'~�fgWZTC��ð�WZtX�v��W.h�Y\] Y\]'VXfnbì[Zegi.WZtXfgVXcCY\�
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z|h ������� j ������� j ������� fnVFð�[Z��mCtXWZmIWZ�X] _"[ZhC_�_C]'YÏW.hQ�XVXtX[ZV^] _"VXcC[ZV
VXcC]üb'WZhCb ]'mCVìWZwÕ`C] enwëñdr>]'hQ]'tX[ZVXfnhQi í ] Y\]'VXfnbü[Zegi.WZtXfgVXcCY\�
b'[ZhÏèI]yfgY\mCeg]'Y\] h�VX]'_Ï[ZhC_4j.[ZV�eg]'[Z�XV�wëWZt�VXcC]y_QWZY\[.fghC�qb'WZhQñ
�Xfg_C] tX]'_ìfghìVXcCWZ�X]ÏmQ[ZmI]'tX�Kj0èI]'hC] ýCb'fg[ZeR�
z|hìV^cQ]Ïb'WZhvV^] ��V�WZw
`4r í SU�Kj¸Y\] Y\]'�F�´mI]'b'fgw ���X] V^��WZwCtXTQen] �Kj¸mQtXWZi.tX[ZY\�Aj¸cC] TCtXfg�Xñ
VXfnb �Kj��XVXtX[ZVX]'iZfn] �Kj�èI]'cQ[K~�fgWZtX�Kj�WZt�Y\WK~Z]ôWZmI]'tX[ZVXWZtX��VXcC]ôfghC_Qfnñ
~vfn_QTC[Zen��fgh�V^cQ]�mIW.mQTCeg[ZV^fgWZh�b'[Zh�TC�X]�fgh�WZtX_Q]'t2VXWÏfgY\mCtXWK~Z]
VXcC]'fgt�WKðyh ýCVXhC]'�´�X]'��îëTChQ_C]'t�[aiZfg~.] h Y\]'VXtXfgb�ïX� í WZtX]'WK~Z]'t
VXcC]yfnhvVX]'tX[Zb'VXfnWZhC��èI] V|ð�]']'h\iZ]'hC] ��[ZhC_\Y\]'Y\]'��[ZtX]�fghC_CfgtX]'b V
[ZhC_ÏY\] _Cfg[ZV^] _Ïèv��VXcC]2b W.Y\Y\WZh
b'[ZtXtXfn] tqW.w�èIWZV^c��0fnhQ_Cfg~�fg_Cñ
TC[Zeg�"îë�XWZY\] V^fgY\]'�2[Zen�´W\b'[Zegen] _a[ZiZ]'hvV^�Aï^�
� � í �Ur>[ZèIWZtX[�fgh � ��� Y\]'hvVXfnWZhC�ÕVXcCtX]']¬mCcQ]'hCWZY\]'hQ[�VXcC[ZV
[ZtX]"TChCfgþvTC]"VXW
b TCegV^TQtX[Ze�îëfR� ]��yY\]'Y\]'VXfgb�ï�]'~ZWZenTQV^fgWZh4jQVXcQW.�´]
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r>]'hQ]'tX[ZVXfnhQi í ] Y\]'VXfnb SUeniZWZtXfgV^cQY fgY\mCeg]'Y\] h�VX�ì[.hQ_ è��
~vfntXVXTC]ªW.w4ðycCfgbdcÕfgV�b'[ZhÕmCt´W�_CTQb']ôfgVX��WKðyhÕegW�b [.e��X] [.tXbucC] tX�K�
{ycC]�tX]'mQtX]'�X] h�VX[ZVXfnWZh®WZwqVXcC]�egWKð eg]'~Z]'e�W.m£]'tX[ZV^WZtX�
îëfgh®V^cQfn�
mC[ZmI] t�VXcC]�egWvb'[Ze¥�X] [.tXbucC] tX�KïHfghCb enTQ_C]'��wë]'[ZV^TQtX]'���XTQbdc�[Z��VXcC]
[Zb'b'] mCVX[ZhCb']U�´V^tX[ZVX]'iZ�sîë]v� iI�4hQ]'�vV�[Z�Xb ]'h�VKj��XVX]'] mI]'�XV>[Z�Xb'] h�VKj
tX[ZhC_QW.Y ð>[.eg�ljA] V^bvï^j.VXcC]yY\[Z�vfnY�TCY hvTCY"è£]'t�WZwIhC] fniZcvèIW.t´ñ
cCWvWv_"Y\]'Y�èI]'tX��V^WôèI]��´[.YÏmCeg]'_4jKVXcC]>h�TCY�èI]'tFWZwQfgV^] tX[ZV^fgWZhC�
w WZt�ðycCfgbdcÕVXcC]ôcQ]'TCtXfg�XVXfgbU�´cCWZTCeg_ÕèI]ôtXTChFj�[�_Q]'b'fg�XfgWZhÕw TQhCb'ñ
VXfnWZh¬V^cQ[.VUðyfgege4VX]'egeFV^cQ]"cC] TCtXfg�XVXfnb�ðycC]'VXcC] tUfnVUfg�Uð�WZtXVXcsWZt
hCWZV>VXW�èI]ô[.mQmCegfn] _�WZhÕ[�mC[ZtXVXfnb TCeg[Zt>�XWZegTCVXfnWZhÕWZt>WZh�[�mQ[ZtXñ
VXfnb TCeg[ZtqtX] i.fgWZh
WZw�[��XWZegTCVXfgW.h�[.hQ_4jZY\WZtX]�fgY\mIW.t´V^[ZhvV^eg��j�V^cQ]
Y\WK~Z]aWZmI] tX[ZV^WZt\fgVX�X]'egwUfghêðycCfgbucêVXcC]�egWKð eg]'~Z]'eycC] TCtXfg�XVXfnb
ðyfgenelè£]ªèC[Z�X] _ ������� �
{ycC]�tXW.eg]�mQen[K�Z]'_®è���egW�b [.e��X] [ZtXbdc¬fgh¬è£W.VXc í ]'Y\]'VXfgb�[ZhC_
í TQenVXfgY\]'Y\]Õ[ZeniZWZtXfgV^cQY\��cC[Z��V^tX[Z_CfgVXfgW.hQ[Zeneg�ìèI] ]'h�[.�´�XWvb'fgñ
[ZVX]'_�VXWôVXcC[ZV�W.wH[@	ÝýQhC]>VXTChQ]'t1�I�0{ycC]>]'~ZWZegTCVXfnWZhQ[.tX��[Z�Xm£]'b'V
WZwyV^cQ]�[ZeniZWZtXfgV^cQY\��fn��]'�vmI]'b V^] _ VXW¬mCtXWK~vfn_Q]
wëWZt"[¬i.egWZèC[Ze
]'�vmCegWZtX[ZV^fgWZh W.w��XmQ[Zb']ÏðycQfneg]
VXcC]ÏegWvb'[Zeq�X]'[ZtXbucC]'tX�"[ZtX]Ï[Z�Xñ
�XTQY\]'_\V^W�]'��mQenWZfgV�b'TQtXtX]'hvV��XWZenTQVXfnWZhC��[ZhC_\VXWªýChQ]�VXTChQ]�VXcC]
�X] [.tXbuc�fnh�VXcC]�~vfnb fnhQfnV|�aWZw�V^cQW.�´]��XWZenTQV^fgWZhC��îëf|� ]v�q]'��mQenWZfgVX[.ñ
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{ycC]¬iZWZ[.eUWZw�VXcCfg��mQ[ZmI]'t�fg�ÕV^W�_C]'Y\WZhC�´V^tX[ZVX]¬V^cQ[ZV�enWvb'[Ze
�X] [.tXbucC] tX�Ub'[ZhsèI]"] ~.WZeg~Z]'_sfghsVXcQ]"tX]'[ZenY�W.w�[
iZtX[ZmCc¬VXcC]'ñ
WZtX��b'WZY"èQfnhQ[ZV^WZtXfg[ZeHmQtXWZèCeg]'Y\��[ZhC_4j�Y\W.tX]�fgY\mIWZtXVX[Zh�VXeg��jZVXW
�XTQi.iZ] �XV4[�hC]'ð�tXW.eg]�w WZt4egW�b [.e��´]'[ZtXbdc"fnh"]'~ZWZegTCVXfnWZhQ[.tX�ªb W.Y\ñ
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z|h�VXcCfg�4mQ[.mI] t4ð�]q]'�vmCegWZtX]qVXcC]qegW�b [Ze��´]'[ZtXbdcC] t4[.�F[2�´TCmCmQenfg]'t
WZw2èCTCfgeg_CfghCi¬èQenWvbd�ìfgh�VXcQ]�b'WZhvVX]'��V�W.w2[¬mQtXW.èQen] Y _CtX[Kðyh
w tXWZY b'WZY\mCTCVX[ZVXfnWZhC[ZeUèCfgW.egWZiZ���$SiC*$�"<7j.�CD7#56.HOéfg�
tX]'mQñ
tX]'�´]'h�VX]'_�[Z��[.h�TChQ_CfgtX]'b'VX]'_�iZtX[ZmCc�VXcC[ZV"iZfn~Z] �"[sb W.hQb'fg�X]
tX]'mQtX]'�X] h�VX[ZV^fgWZh�WZwy[®mCtXWZV^] fnh�k �Ml��1w WZen_F�sz|h�VXcCfg��iZtX[ZmCcFj
]'[Zbuc�tX]'�Xfg_CTQ]Dm�fg��[shQW�_C]�[ZhQ_�V^cQ]'tX]�]'�vfn�´VX�"[Zh�] _CiZ]�èI]'ñ
V|ð�]'] h®V|ð>WahCWv_C]'��fgw�V^cQ]'�s[ZtX]�hQ]'fgi.cvèIWZtX�K�"{yð�WatX]'�´fn_QTC]'�
[ZtX]q_Q]']'Y\] _�hQ]'fgi.cvèIWvWZtX�4fgwCVXcC]'fgtFl��üenWvb'[ZVXfnWZh"mCeg[Zb']'�FVXcC] Y
b'egWZ�X]'t�VXcC[Zh b'] tXV^[Zfgh VXcCtX]'�´cCWZeg_4�"SUhT.�'�4�+�"356(*"n7�èI] VRð>]']'h
V|ð�Wab'WZhvV^[Zb'VªY\[ZmC��fn��[.h [Z�X�XfgiZhCY\]'hvVªW.w�tX]'�´fn_QTC]'�ªfgh®VXcC]
ýCtX�´V�b'WZh�VX[Zb'V�Y\[Zm$V^W�tX]'�Xfg_CTQ]'��WZh$VXcC]s�´]'b'WZhC_$b'WZhvV^[Zb V
Y\[Zm4�o��]'�Xfg_CTQ]'�ÏV^cQ[ZV\[ZtX]�VXc�TC�Ï[Zegfgi.hQ]'_ [ZtX]�b'WZhC�Xfg_C] tX]'_
]'þvTCfg~K[Zen] h�VX�K��{ycC]�~K[ZenTQ]
WZwy[Zh [Zegfgi.hQY\]'hvV"èI]'V|ð>]']'h�V|ð�W
b'WZhvV^[Zb'VÕY\[ZmC�Õfg�ÕV^cQ]shvTCY�èI]'tÕW.w�b WZh�VX[Zb'VX�Õfnh$VXcC]¬ýCtX�´V
Y\[Zm
ð�cQWZ�X]�]'hC_QñÝmIWZfnhvVX�q[ZtX]�[.egfgiZhC]'_
ðyfgV^c
tX]'�´fn_QTC]'��fnh
VXcC]
�X] b'WZhC_\Y\[Zm�VXcC[ZVKjAfgh\VXTCtXh4j.[.tX]yfgh�b WZh�VX[Zb'V�îëf|� ]v�0VXcC]yh�TCYÏñ
èI]'t2WZwF�Xfgo'] � TChQ_CfgtX]'b'VX]'_�b'�vb'eg]'�2VXcC[ZVy[ZtX]�Y\[Z_C]�èI]'V|ð�] ]'h
VXcC]�V|ð�W\b WZh�VX[Zb'VyY\[ZmQ�y[ZhQ_aVXcC]�[ZegfniZhQY\]'h�V2]'_Qi.] �KïX�F{ycQfn�
hvTCY"èI] t�fg��b [.egeg]'_sVXcC]6$%pH(EG1'�.�O WZw�V^cQ]�b WZh�VX[Zb'V�Y\[ZmC�U[ZhC_
VXcC]�iZWZ[Ze0fn��V^WÏY\[Z�vfnY\fgo']�VXcCfg�2~K[ZegTC]���{ycC]�b W.Y\mQen] ��fgV|�ÕWZw
í [Z�öx í k mCtXWZèCeg]'Y�ð�[Z���XVXTQ_Cfg]'_ fnh � q�� [ZhC_ eg[ZVX]'tÏfnh
���H��� �
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z|h�[siZ] hC]'VXfgb�[ZeniZWZtXfgV^cQY w WZt~}�.��|��}�� ��� l � j4[¬bucCtXWZY\WZñ
�XWZY\]"fn��t´]'mCtX]'�´]'hvV^] _�èv�Õ[
~Z]'b'VXWZt��J� � �%�E�*�*�E������� ðycC] tX]
� fg��VXcQ]y�Xfgo']yWZw£V^cQ]yegWZhCiZ]'t�mQtXW.VX]'fghÏ[.hQ_���VXcC]y�´fno ]yWZwIVXcC]
�XcQW.tXVX]'tA�"S mIWZ�XfgVXfnWZh@�Õfgh�� jI� � � � j��XmI]'b fnýQ]'��VXcC[ZVªVXcC]����j�
tX]'�´fn_QTC]�fghüV^cQ]�egWZhCiZ]'tÏmQtXWZV^] fnhüfn�
[ZenfgiZhC] _ VXWìVXcC]�� � � � �j�
tX]'�´fn_QTC] fghöVXcC]ì�XcCWZtXVX]'tK� S ~K[ZegTC] WZw�ñ � fnh�V^cQ[ZVam£W.�´fnñ
VXfnWZhêðyfnege��´fniZhCfgw � VXcC[ZV�tX] �Xfg_CTC]��¬fn�\hCWZV�[ZenfgiZhC]'_êVXW®[Zh��
WZw�VXcC]\tX]'�Xfg_CTQ]'�ªfgh VXcC]\WZV^cQ]'t�mCtXWZV^] fnh�îëf|� ]v�nj�[a�XVXtXTQb'VXTCtX[Ze
[ZenfgiZhCY\] h�Vªi.[ZmFï^� } hCw ] [.�´fnèQen]�b'WZhQýCiZTCtX[ZVXfnWZhC�ª[ZtX]�hCWZVô[Zegñ
egWKð�]'_4jFVXcC[ZV�fg�KjFfnw!�~�y��[ZhC_�� � � �J� � � � � WZtB� � �s[ZhC_
� � � � ��� � � � îë]�� iI�gjF[sb tXWZ�X�XfghCi¬[ZenfgiZhCY\] h�VKïëV^cQ]'h�VXcQ]�bdcQtXWZñ
� ¶ ¦|¤d�|� Ö�Ù�¤y�©�ô¢qµd·¸���|�|�©�|Ù��|¤d�.��¤d« ¤d¨ª¤d�.��·¸¯�¢�¡�¦|·¸�|¤d� �£Ó

Y\WZ�XWZY\]�fg��_Cfg�Xb'[ZtX_Q]'_4�4z|Vqfg���XfgY\mQen]�VXW"_C]'ýQhC]�iZ]'hC] V^fgb�WZmCñ
]'tX[ZVXWZtX�ôV^cQ[ZVUmQtX]'�X]'tX~Z]�w ] [Z�XfgèCfgenfgVXfn] �ôèC[Z�X] _¬W.h¬VXcQfn�ôtX] mCtX]'ñ
�X] h�VX[ZV^fgWZh4�>{yð�WZñÝmIWZfnhvV�b'tXWZ�X�´WK~Z]'t�ðyfgV^csèIWZTChC_Q[ZtX�ÕbucC]'bu���
ð�[Z��TQ�X]'_�fnh ��� l � V^WôY\[ZVX]>fghC_Qfn~vfg_CTC[Zeg��[ZhC_�b'tX]'[ZVX]>WZhC]�W.ÿ£ñ
�XmQtXfnhQiH�4SUenVXcCWZTQi.c
èIWZV^cÏmQ[ZtX]'h�VX�q[ZtX]2w ] [Z�XfgèCeg]2~K[Zenfg_Ï[ZegfniZhCñ
Y\]'hvVX��V^cQ]�hC]'ðyeg��b'tX] [ZV^] _
W.ÿ£�XmCtXfghCi"b'[Zh
tX]'�XTQenV�fnh�fnhv~K[Zenfg_
îëb'tXWZ�X�X] _4ïI[ZenfgiZhCY\]'hvVX�K�0SUw VX]'t�b W.hQ�XVXtXTCb'VXfghCiªVXcC]�WZÿI�´mCtXfghCiIj
w ] [Z�XfgèCfgenfgV|� fg��tX]'�XVXWZtX]'_�è�� _Q]'eg]'VXfnhQis[Zh�� [Zegfgi.hQY\]'hvV"VXcC[ZV
b'tXWZ�X�´]'�yWZVXcC] ty[ZenfgiZhCY\]'hvVX�K�
{ycC]¬Y"TCVX[ZVXfnWZh$Y\WK~Z]s]'Y\mQenWK�Z]'_$fgh�VXcC]¬]'�vmI]'tXfgY\]'hvV^�Õfn�
b'[Zegen] _®[a�Xegfn_QfnhQiÕY�TCVX[ZV^fgWZh4��z|Vª�X]'eg]'b V^��[Õb'WZhQ�X]'b TCVXfn~Z]�tX] ñ
iZfnWZhsWZw�VXcC]"bdcCt´W.Y\WZ�XWZY\]"~Z]'b'VXWZt�[ZhC_�[Z_Q_C�KjC�´enfg_C] ��tXfgiZc�VKj
WZtô�´TCèCVXtX[Zb'VX�Kj£�Xegfn_Q]'�ªen] w VKjI[Õ�´Y\[Zene�h�TCY�èI]'tK�ª{ycC]�mQcC]'hQW.ñ
V|�vmCfgb�] ÿI]'b'VªmQtXW�_QTCb'] _®fg��VXcC]\V^fgegVXfnhQiaWZw�VXcC]\[.egfgiZhCY\]'hvVX�K�
z|h ��� l � [�wë]'ð ~A[.tXfg[ZVXfnWZhC��WZhìV^cQ]Ï�Xegfn_QfnhQi�Y"TCVX[ZVXfnWZhìð�] tX]
_C] �Xb'tXfgèI]'_�[ZhC_�TC�X] _4�
z|haWZTCtymCtX]'~vfnWZTQ�yð�W.t´� � l � ð�]ª]'Y\mQenWK�Z]'_a[\Y"TCegVXfgY\]'Y\]ª[Zenñ
iZWZtXfnVXcCY V^cQ[.VKjyèI]'�Xfg_C] �ÕTC�´fnhQi�VXcQ]¬�X[ZY\]¬Y�TCVX[.VXfgWZh$[ZhC_
b'tXWZ�X�´WK~Z]'t�[Z��VXcC]yY\]'hvV^fgWZhC] _sr>S�jAcC[Z_\[ª�X] V�WZw ��� TCY\[ZhCñ
_C] �Xfgi.hQ]'_ egWvb'[Ze\�X]'[ZtXbuc WZmI]'tX[ZVXWZtX�K��SQWZTQt W.w�VXcC]êegWvb'[Ze
�X] [.tXbucC] tX��fnY\mQen] Y\]'hvV^] _ ð�] tX]\mC[ZtX[ZY\]'VX]'tXfgo'] _ ~K[ZtXfg[.VXfgWZhC�
WZw�VXcC]a�Xegfg_CfghCi WZmI]'tX[ZVXW.tK� {ycC]a_QfntX]'b VXfnWZhêWZw�Y\WK~Z]'Y\] h�VKj
eg]'w VaWZtatXfgiZc�Va�´enfg_CfghCiIj2[ZhC_öVXcC]®VXfgenVXfghCiêwë[Zb'VXW.tAjyf|� ]��gj2V^cQ]
hvTCY"èI] tª[Z_C_Q]'_ W.t��XTCèQVXtX[.b V^] _4j�ð�]'tX]\bdcQW.�´]'h [ZVªtX[ZhC_CWZY
fgh
]'[Zbdc�enWvb'[ZeI�X]'[ZtXbuc
�XVX[ZiZ]��4{ycC]��´fno']UW.wlV^cQ]�ðyfghC_CWKð�ð>[.�
VX[Z�.] hüwëtXW.Y V^cQ]��X] V¬� �3�`�3�`q3�/�H� ���${yð�W hQ]'ð,WZmI]'tX[ZVXWZtX�
ð�]'tX]�_C] ýChC] _F�F[�	�ðyfnm£]'t1�\Y\WK~Z]ª[ZhQ_a[�	��XmQenfgV1�\Y\WK~Z]��
�ô]'VX[Zfgen�"WZw>VXcC]
WZmI]'tX[ZVXWZtX��_C] �Xb'tXfgèI]'_ cC]'tX]
b'[Zhìè£]Ïw WZTChQ_
fgh ��� l � j ������� [.hQ_ � l � �
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SU��Y\]'hvV^fgWZhC] _öfnh�mCtX]'~vfnWZTQ���X]'b V^fgWZhC�Aj2ð�] �´]']'�$V^W mCtXWZñ
_CTQb']�[�Y\]'VX[.cQ]'TCtXfg�XVXfgb�V^cQ[.V�b'tX]'[ZVX]'��w tXWZY��Xb tX[ZV^bucÏVXcQ]2[ZmCñ
mCtXWZmQtXfn[ZVX]ôegW�b'[Ze��X] [.tXbucC] t>VXW�TC�X]ôTQhC_C] t�_CfgÿI]'tX]'hvV>b fntXb TCY\ñ
�XVX[ZhCb'] �K�>{ycQ]�]'Y�èIW�_QfnY\] h�V�WZw�egW�b [.e4�´]'[ZtXbdcQ]'t�fg��_QWZhC]�[Z�
56(*56(uOF'�(*�D(E0 ����� �yS Y\] Y\]'mCeg]'��fn�U[�b'WZñÝ[Z_C[ZmCVX]'_¬b'WZY\mCeg]'�
WZw�Y\]'Y\]'�K��S%Y\]'Y\]
tX]'mCtX] �X]'hvVX��WZhC]
mC[ZtXVXfnb TCeg[Zt�ð�[K�®WZw
_CWZfghCi"egW�b [ZeH�´]'[ZtXbdcF� í ]'Y\]'�>b'[Zh
[Z_C[ZmQV�V^cQtXW.TQiZc
bucC[ZhCiZ]'�
fgh VXcC] fnt"mQ[ZtX[.Y\] V^] t"�X]'V"WZt"VXcCtXWZTCiZc�bdcQ[ZhCiZ]'�"fgh�V^cQ]
[Zb'ñ
VXfnWZhQ�ôVXcC]'��mI]'t´w WZtXYs�U{ycQ]�egW�b'[Ze��´]'[ZtXbdc¬fghv~.WZeg~Z]'_®b'[Zh¬èI]
~Z]'tX�"b'WZY\mCeg]'�"[ZhC_\b'WZY\mIWZ�X]'_\WZwH�´]'~Z]'tX[ZeCmCcQ[.�´]'��[ZhC_\mCtXWZñ
b'] �X�X]'�A�az|h�VXcC]�Y\W.�´V"iZ]'hC] tX[Ze�b'[Z�X]�ð�]�ð�[Zh�V"VXW¬èI]
[ZèCeg]
VXW�] ��mQenWZtX]
VXcC]
�XmQ[Zb']
WZw�[Zene�mIWZ�X�XfgèCeg]
Y\]'Y\] �K� k>hC]
b'[Zh
[ZbdcQfn] ~.]�VXcCfg��èv��TC�XfghCi"[�wëW.tXY\[ZeIi.tX[ZY\Y\[Zt�VXcC[ZVq_C] �Xb'tXfgèI]'�
Y\]'Y\] mCeg]'��] ��[ZhC_ èv�seg]'VXVXfnhQi�[aiZ]'hQ]'VXfnbÏmCtXWZiZtX[.YÏY\fnhQi � £��
èC[Z�X] _Õ�X�v�XVX]'Y%VXW�]'~ZWZeg~.]ª�X]'hvVX]'hCb ]'��fghÕVXcC]ªen[ZhQi.TQ[.iZ]ªiZ]'hCñ
]'tX[ZVX]'_éèv� VXcC[ZV�iZtX[ZY\Y\[Zt ���H��� �1{ycQ] �X]'hvV^] hCb'] �sfnhéVXcC]
eg[.hQiZTC[ZiZ] iZ]'hQ]'tX[ZV^] _öèv��VXcCfg��i.tX[ZY\Y\[Zt�tX]'mQtX]'�X] h�V��X�vhCñ
VX[Zb'VXfnb [.egeg�ì~K[Zenfg_�b'WZY\mCeg]'�ìegW�b [Ze>�X]'[ZtXbucC]'tX��[.hQ_�VXcQ]'�ì[.tX]
VXcC]�fnhQ�XVXtXTCb'VXfgWZhC�2TC�X] _aVXW\fgY\mCeg]'Y\] h�V2�XmI]'b fnýQbª�X] [ZtXbdc�èI]'ñ
cC[K~vfgW.tX�Õ[ZhC_��´V^tX[ZVX]'iZfg]'�K�\SQWZt��XmQ[Zb']segfgY\fnVX[ZVXfnWZhC�Õð�]¬_CW
hCWZV�_Q]'�Xb'tXfgèI]UcC]'tX]UVXcC]�iZtX[ZY\Y\[Zt�TQ�X]'_�V^W�tX]'mCtX] �X]'hvV�~K[Zenfg_



Y\]'Y\] �K�ISQWZt2_C] V^[Zfgeg�2WZh�cCWKð�VXW\[ZbucCfg]'~Z]�VXcC[ZV2V^cQ]�tX]'[Z_C] t
fg�ytX]'wë]'tXtX] _aVXW ���H��� �
¤ ]üb WZhCb']'hvVXtX[ZV^]�fghC�XVX]'[Z_ W.hQen� WZh V^cQ]ütX]'mQtX]'�X] h�VX[ZVXfnWZh
TC�´]'_ÕVXW�] ~.WZeg~Z]ôVXcC]ªY\WK~Z]ôWZmI] tX[ZV^WZt�fgVX�X]'egw1��ð�]ªtX]'�XWZtXV�VXW�[
w ] ð ]'��[ZY\mQen] �K�0z|h\ýQi.TQtX] � ð�]yb'[Zh\�´]']yV|ð�W�b'WZh�VX[Zb'V�Y\[ZmC�
tX]'[Z_C�sVXWaèI]�[ZegfniZhQ]'_ è��sWZTCtª[ZeniZWZtXfgVXcCYs� {4W��XfgY\mCegfnwë�sV^cQ]
]'�vmIWZ�XfgVXfnWZh4j¸èIWZV^c�b W.hvVX[Zb'V0Y\[ZmC�4[ZtX]qfg_C]'hvV^fgb'[Ze�î f|� ]��lð�]q[ZtX]
[ZenfgiZhCfghCi2[yb W.hvVX[.b VlY\[Zm�ðyfgV^c�fgVX�X]'egw¸ïv[ZhQ_�cC[K~Z]�[y~Z]'tX�U�Xm£]'ñ
b'fgýCb�mC[ZV^VX]'t´h¬WZw�b W.hvVX[.b VX�ô[ZY\WZhCiÕVXcC]'fgtôtX]'�´fn_QTC]'�A�Uz|h¬VXcC]
mCtX] �X]'hvV�] ��[ZY\mCeg]"îëðyfgVXc\[�iZfn~Z]'hÏmCtXWZèC[ZèCfgegfnV|�lï£[�tX]'�Xfg_CTQ]yfn�
b'WZhChQ]'b'VX]'_ VXWa]'fgV^cQ]'tªfgVX�ªhC] [.tX] �XVªhC]'fgiZc�è£W.t�tX]'�Xfg_CTQ]�j£VXWa[
tX]'�´fn_QTC]>VXcQ[.V�fg� � tX]'�Xfg_CTQ]'��[Kð>[K��fnh�VXcC]�mCtXWZV^] fnh��X] þ�TQ]'hCb']vj
WZtFVXWôèIWZV^cF�lz|h � îë[IïQVXcC]>b W.hvVX[.b VFY\[Zm�fg� ��� tX] �Xfg_CTC]'��egWZhCiIj
ðycCfgeg]"fgh îëè4ï�fgVUfg� ��� tX]'�Xfg_CTQ]'�UegWZhCiìî èQTCVUðyfgVXc¬V^cQ]"�´[.Y\]
b'WZhChQ]'b'VXfg~�fgV|��mC[ZVXVX]'tXhC�Aï^�
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{ycCfg�yb W.hvVX[Zb'VymC[ZVXV^] tXhab [.h�èI]ªtX] mCtX]'�X] h�VX]'_�è���VXcC]ª�´V^tXfghCi
��e� j>Y\]'[ZhCfghCi VXcQ[.V�V^cQ]stX]'�Xfg_CTQ]�ðycQfnbuc�W�b'b TCmCfg]'��VXcC]
�|VXc mIWZ�XfgVXfgW.hüfnh VXcC]�mQtXWZV^] fnhü�X]'þvTC]'hQb']�fg�Ïfnh b W.hvVX[Zb'VÏfnh
VXcC]�hC[ZVXfn~Z]��XVX[ZVX]�ðyfgVXc�t´]'�Xfg_CTC] ��î��¯® � ï VXc�[ZhC_�î��¯® � ïëVXc4�
{ycC[ZV�fg�Kj.V^cQ]ymC[ZVXV^] tXh �nM� fg��[��XTQb'b'fgh�V�tX]'mQtX]'�X] h�VX[ZV^fgWZh\WZw

[ÏmIWZ�X�XfgèCeg]�èCTQfneg_CfghQi\èQenWvbd�ÕðycCfgbuc4j¥fnw�Y\[ZV^bucC]'_�è��ÕV^cQ]�egWZñ
b'[Ze¥�´]'[ZtXbdcQ]'tKjAb'WZTCeg_�èI]�mCtXWZmC[ZiZ[ZV^] _�eg[.VX]'t�WZh�è��"b'tXWZ�X�XWK~Z]'t
fgh�VXW�WZVXcC]'tF�XWZegTCVXfnWZhC�A�lSUh�[ZmCmQtXWZmCtXfg[ZV^]�Y\WK~Z]qWZmI] tX[.VXWZt4wëWZt
[�egW�b [.e��X]'[ZtXbdcQ]'tU[Zb'VXfghCi�fgh¬[.hv��WZw�VXcQ]"b'WZhvVX[.b VUY\[ZmC�ôW.h
ýCiZTQtX]'� � îë[IïQ[ZhC_�îëè4ïHð�WZTCeg_�èI]>W.hQ]>V^cQ[.V�fnVX]'t´[.VX]'��VXcCtXWZTCiZc
]'~Z]'tX� tX]'�´fn_QTC]ìfgh�WZhC] W.w�VXcC]ìb W.hvVX[.b V�Y\[ZmC�KjUbucC]'bu��fghQi
ðycCfgbdc�tX]'�Xfg_CTC] �
W.hüVXcC]�egWKð�]'t
b'WZhvVX[.b VÏY\[Zmüw TQegýCegen�
VXcC]
mC[ZVXVX]'tXh W.w\b W.hQhC]'b V^fg~vfnV|��[.hQ_éY\[Z�vfnhQi�[�egfg�XVsWZw\VXcC]'Ys�
{ycC]ª�´[.Y\]ªmQtXW�b ]'_CTQtX]ôð>W.TQen_�èI]ª[.mQmCegfn] _aVXW�VXcC]ªVXWZmab'WZhCñ
VX[Zb'VUY\[.m¬mCtXWv_CTCb fnhQi
[��X] b'WZhC_segfg�XVUWZw�tX]'�´fn_QTC]'�K�y{ycQ]"enWZñ
b'[Ze��X]'[ZtXbucC]'tªVXcC] h®ð�WZTCeg_®mQ[.fgtªtX]'�´fn_QTC]'��W.w�WZhC]�egfg�XVªðyfnVXc
tX]'�´fn_QTC]'��W.w>VXcC]Ï�X]'b W.hQ_ egfg�XV�VXc�TC��mCtXWv_CTQb'fghCi�[�hC] ð [ZhC_
b'WZtXtX]'b Vq[ZenfgiZhCY\] h�V�ðycCfgbdc
fghCb'egTC_Q]'��VXcC[ZVqèCTQfneg_CfghQi�èCegWvbd�v�K�
{ycC]®hvTCY"è£]'tÕWZw�tX] �Xfg_CTC] �aV^cQ[.Va~Z]'tXfgýC]'�aVXcC]®mQ[.VXVX]'tXh fgh
]'[Zbuc"egfn�´VFmCTQV^��[.h�TCmQmI]'tFèIWZTChQ_"WZh�cCWKð�] ��mI] hC�Xfg~Z]�VXcC]>enWZñ
b'[ZeQ�X] [ZtXbdcÏY\WK~.]2WZmI]'tX[ZVXWZt�b'[ZhÏèI]��4z|wIVXcC]2�Xfgo']2WZwIVXcC]2ýCtX�´V
egfn�´Vôfg�M° m [ZhC_®V^cQ[.VªW.wqVXcC]��X] b'WZhC_�°<±�[ZhC_®ðyfgV^cQWZTCVôegWZ�X�
WZwqiZ]'hQ]'tX[ZegfnV|�sð�]�[Z�´�XTCY\]�VXcQ[.V6° mB² °³±�VXcQ]'h®VXcC] tX]�[ZtX]
[ZV>Y\WZ�´V ´¶µF·³¸´¶µ m ·Q¹¨º» ·Q¹¨¼3´�½1º �yxFen] [.tXeg�
V^cQfn�yh�TCY�èI]'t�fg��V^WvW�èCfgi
VXW�èI]Ï�X]'[ZtXbucC]'_ì]'�vcC[ZTC�´V^fg~Z]'eg��jlVXcCfg��fg��ðyc��¬VXcC]ÏmCtX] ~�fgWZTC�
iZtX[ZY\Y\[Zt>[ZegegWKðy��w WZt�V^cQ]ô[Z_C[ZmCVX[ZV^fgWZhÕWZw0VXcC]ô�´[ZY\mCeg]ô�Xfgo']��
í WZtX]'WK~Z] tKj�[ZenVXcCWZTCiZcÕfgV�fg�>ð>]'ene£�vhCWKðyhÕV^cQ[ZV�tX] [ZeImQtXW.VX]'fghC�
mCtX] �X]'hvVaVXcC]'�´]®b W.hvVX[Zb'VamQ[.VXVX]'tXhQ� � ��� fnV�fn��fgY\mIWZ�X�XfgèCeg] VXW
�vhCWKðö[\mCtXfgW.tXf¾&�A%4�CHA�WZw4VXcC]'�´]ªmC[ZVXV^] tXhC�yðyfgenelmCtXWK~vfg_C]ªVXcC]
èI]'�´VôýCVXhC]'�´�ôfgY\mCtXWK~Z]'Y\]'hvVôwëW.tª[ÕmC[ZtXV^fgb'TQen[ZtªmC[ZfntªW.wqmCtXWZñ
VX]'fghÕ�´V^t´TCb'VXTCtX] �K� � ]'hQb']�jvV^cQ]ô`Q]'egw ñdr�]'hC]'tX[ZVXfghCi í SéhC]'] _C�
VXWô_Cfg�Xb'WK~Z]'t�VXcCfg��fgVX�X]'egw^� z|wQVXcC]>iZtX[ZmCcQ��VXWôèI]>[ZenfgiZhC]'_�ð�]'tX]
_CfgÿI]'tX] h�V î fgh�VXcC]smCtX]'~vfgWZTC��b'[Z�X]'��[�i.tX[ZmQc�ð�[.��[ZegfniZhQ]'_
ðyfgV^c�fgVX�X]'egwªw WZt�V^cQ]��´[Z�.]sWZwªb'eg[ZtXfnV|�lïXj�VXcC] h�[ Y\WK~Z]�WZmQñ
]'tX[ZVXWZt�[ZèCeg]aVXW®[Zb'b W.TQh�V\w WZt\V^cQ[.V\~K[ZtXfn[ZVXfgW.h fnhêmC[ZVXVX]'tXhC�
Y"TQ�XV\èI]a]'~ZWZen~Z]'_F� {ycC]aY\WK~Z]aWZmI]'tX[ZVXWZt\V^cvTC�\_Q]'ýChQ]'_
fghC_CTQb']'��[shQ]'fgi.cvèIWZtXcCWvW�_�w WZt�]'~Z]'tX�ìw ] [.�´fnèQen]Õ[.egfgiZhCY\]'hvVK�
z|w�[Zh�[Zegfgi.hQY\]'hvV@¿afg��tX] mCtX]'�X] h�VX]'_$[Z��] ��mQen[ZfghC]'_$[ZèIWK~Z]
[ZhC_À° m � °³±¬[ZtX]sVXcQ]segfn�´V�WZwª~Z]'tXVXfgb']'�ÕVXcC[ZV�Y\[ZV^bucC]'�ÕVXcC]
Y\WK~Z]ÕWZmI]'tX[ZVXWZtKjFVXcQ]'h�]'~Z]'tX��Pj(*.�014�-/'�(Ï�XWZegTCVXfgWZh�VXcC[ZV�b [.h
èI]�WZèQV^[ZfghC]'_üè���[Z_C_QfnhQiìV^We¿�WZhC]�WZtÏY\WZtX]�[ZegfniZhQY\]'h�VX�
WZw�~Z]'tXVXfnb ]'��fgh�° m ð�fgVXc ~Z]'tXVXfnb ]'��WZh�°<±Ïfn��[�hC]'fgiZc�èIWZt�WZw
¿.��{ycC]�WZV^cQ]'tôb'WZY\mIWZhC]'hvVX�ôWZw�[�Y\]'Y\]�ðyfgegeFVXcC]'h¬_Q]'b'fg_C]
cCWKðöVXW��´[ZY\mCeg]ªV^cQfn�yhQ]'fgiZc�èIWZtXcCWvWv_a[ZhC_aðycCfgbdc��XWZenTQV^fgWZhC�
VXW"[Zb'b ]'mCV>[Z�>V^cQ]UhC]'�vV>W.hQ]��4SU�>VXcCfg�>mC[ZmI]'t>fg�>[Zh�[.b b'WZTChvV
WZwyVXcQ]�fghCfgV^fg[Ze>fgh�~Z]'�´V^fgiZ[ZV^fgWZhC��ð�]ÕmI]'tXw WZtXY\] _�WZh�VXcC]ÕTC�X]
WZw�`4r í S\j¥ð�]�ýC�v]'_��X]'~Z]'tX[Ze0[Z�XmI] b'VX�2WZw�VXcC]�Y\] Y\]'��V^cQ[ZV
b'WZTCeg_sWZVXcC] tXðyfn�X]�èI]"]'~ZWZeg~.] _4�y{ycC[ZVUfg�KjQfghsVXcCfg�UmC[ZmI] t�[Zege
Y\]'Y\] �U]'Y\mQenWA�aýQtX�XVUfgY\mCtXWK~Z]'Y\]'hvVU[Z�Xb ]'h�VU�´V^tX[ZVX]'iZ��[ZhC_
VXcC]'�a[ZtX]�[ZmCmQenfg]'_�[ZwëV^] t�b'tXWZ�X�XWA~.] tK��{ycC]��X[ZY\mQen]"�Xfgo']�ð�[Z�
]'fgVXcC]'t ��� WZt ����� [ZhC_êVXcC]aegWvb'[Ze��´]'[ZtXbdcêð�[Z�\fgVX]'tX[ZV^] _ �
VXfnY\] �K�
SU� _Q]'�Xb'tXfgèI]'_ fgh VXcC] fgh�VXtXWv_CTCb'VXfgWZh4j�VXcC]'tX] ð�]'tX] V^cQtX]']
Y\]'Y\] V^fgb�mQtXW�b ]'�X�´]'�KjChQ[.Y\] en�vjCfgY\fgV^[ZVXfnWZhFjCfghChQWK~K[ZV^fgWZh�[ZhQ_
Y\]'hvVX[.e>�XfgY"TCeg[ZVXfnWZhF� } mIWZh�tX]'mCtXWv_CTQb'VXfnWZh4jF[shQ]'ðyeg� b'tX] ñ
[ZVX]'_ WZÿI�XmCtXfghCiZ�"fghCcC] tXfnVX]'_ VXcC]
Y\]'Y\]
WZw�WZhC]
WZw�fgV^�"mC[ZtXñ
]'hvVX�2[Zb'b'WZtX_CfghCiZeg�ÕV^WÏVXcC]��XfgY\mCeg]�fghCcQ]'tXfgV^[ZhQb']�Y\]'bucC[ZhCfg�XY
_C] �Xb'tXfgèI]'_sfgh ������� ��z|h�[Z_Q_CfgV^fgWZhsV^W�VXcCfg��Y\]'bucC[ZhCfg�XYsjQ[ZhC_



ðyfgV^ca[�b']'tXVX[ZfnhamCtXWZèC[ZèCfgegfgVR�®îëb'[Zegen] _Á	�fgY\fnVX[ZVXfnWZhamCtXWZèC[ZèQfnegñ
fgV|�D�IïXj�[Zhê[ZiZ]'hvV\b'WZTCeg_êbucCWvW.�´]aVXW®WK~Z] tXtXfn_Q]afnVX�\mQ[ZtX]'h�VX[Ze
Y\]'Y\]\è��sb'WZm��vfghCiaVXcC]�Y\] Y\]�WZwq�´W.Y\]\�XTCb b']'�´�Xw TQe�[ZiZ]'hvV
fgh
VXcQ]�mIWZmQTCeg[.VXfgWZh�V^W�ðycCfgbdc�fgV�ð�[Z�>hCWZVªîëhC]'b ]'�X�X[ZtXfgeg��ï0i.] ñ
hC] V^fgb'[Zegen��tX]'eg[ZV^] _4��z|h¬WZtX_C]'tôVXW��X] en]'b VUw t´W.Y�ðycCfgbdc¬[ZiZ]'hvV
VXWsfgY\fgV^[ZVX]�[s�´]'[ZtXbdc�èI] cC[K~vfnWZtKjF[sVXW.TQtXhC[ZY\]'hvV"�´]'eg]'b'VXfgW.h
WZwI�´fno'] � ð>[.�qTC�X] _\[ZY\W.hQi�fnhQ_Cfg~�fg_CTQ[Zen�qfnhÏV^cQ]ymIWZmCTCeg[ZVXfnWZh
[ZhC_�VXcC]sðyfghChQ]'t�W.w�V^cQ]�VXWZTCtXhQ[ZY\]'h�V�ð�[Z��TC�´]'_�[Z��tXWZen]
Y\Wv_C]'eH[ZhQ_ÏfgVX��Y\]'Y\]�b'WZmCfg]'_F�0z|hQhCWK~K[ZVXfnWZh
ð�[Z��[�tX[ZhQ_CWZY
mCtXWvb'] �X�"WZwyY"TQV^[ZVXfghCis[¬Y\]'Y\]Dk ���XmI]'b fnýQb'[ZV^fgWZh�è�� ] fnVXcC] t
]'�vVX]'hC_QfnhQiHjqY\Wv_Cfgw �vfghCiìWZtÏ�XcQW.tXVX] hCfghCiìVXcC]�mQ[ZV^VX]'tXhüfnhü[
Y\]'Y\]�îë]'fnVXcQ]'tqèI]'wëWZtX]2WZtq[Zw VX]'tqVXcC]�Â ïX�4z|w£_QTCtXfghCi ��� b'WZhCñ
�X] b'TCVXfg~.]2iZ]'hC]'t´[.VXfgWZhC��hQW�fnY\mQtXWK~.] Y\]'hvV�ð>[.�qmCtXWv_CTCb ]'_\èv�
]'fgVXcC]'t>VXcC]UenWvb'[ZeI�X] [ZtXbdc�WZt�VXcC]U]'~ZWZenTQV^fgWZhC[ZtX�\[ZegiZWZtXfnVXcCY [
�XVX[ZiZ]>WZwHY\]'hvV^[Ze¥�´fnY�TCeg[.VXfgWZh�ð�[Z���XVX[ZtXVX]'_4�³�ôTQtXfnhQiôY\]'hvV^[Ze
�XfgY"TQen[ZVXfnWZhFjI]'[Zbuc®fnhQ_Cfg~�fg_CTQ[Ze2îëðyfnVXc®b'] tXV^[Zfgh®mCtXWZèC[ZèQfnegfgV|��ï
ðyfgenelfghvV^] hC�Xfg~Z]'eg��Y"TCVX[ZV^]�fgVX�yb'TQtXtX]'hvV�Y\] Y\]�jvVXtX��fnVyfghaVXcQ]
�XWZegTCVXfgW.h fnV\b TCtXtX]'hvV^eg��cCWZeg_C�Kj�[.hQ_êfgw�VXcC]�Y"TCVX[Zh�V\Y\]'Y\]
mCtXWv_CTQb']'�y[ZhÕfgY\mCtXWK~Z]'Y\] h�VKjvèIWZV^caVXcC]ªhC]'ðyeg�
b'tX] [.VX]'_a�XWZñ
egTCVXfnWZh\[ZhC_�VXcC]�Y\] Y\]�ðyfgeneCèI]�[Zb'b ]'mCVX]'_\[.��V^cQ]�hC] ��V��XVX[ZV^]
w WZt�VXcC[ZV�[Zi.] h�VK�4{ycC[ZV�fn�AjZY\]'hvVX[.eI�XfgY"TQen[ZVXfgW.h�b'[Zh
èI]�b W.hQñ
�Xfg_C] tX]'_a[.�y[�iZTQfn_Q]'_acCfgenegñÝb enfgY"èCfghCi\WZhaY\]'Y\]'VXfgbª�XmC[Zb']v�4z|w
VX]'h�Y\]'hvV^[Zev�´fnY�TCeg[.VXfgWZh"b ��b en] �FýQhCfg�XcC] _"ðyfgVXcCWZTCVFfgY\mCtXWK~Z]'ñ
Y\]'hvVX�KjvVXcC]'h�Y\]'VX[Zel�XfgY"TCeg[ZV^fgWZh�ð�[Z�yVX]'tXY\fghC[ZVX]'_�[ZhC_aVXcQ]
�XVX[ZhC_Q[.tX_�Y\]'Y\] V^fgb�b'��b en]�tX]'�´TCY\]'_F�
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¤ ]ì_C]'�XfgiZhC] _ö[ tX[ZhC_QW.Y*fnhQ�XVX[ZhCb']ìiZ]'hC]'tX[ZVXWZt�ðyfgV^c�VXcC]
mCTQtXmIWZ�X]�WZw�mC[ZtX[ZY\]'VX]'tXfgo'fghCiÕVXcC]�b W.YÏmCeg]'��fgV|��WZw�V^cQ]�b'WZhCñ
VX[Zb'V>Y\[ZmÕWK~Z]'tXeg[ZmÕmCtXWZèCeg]'Y\��VXW�èI]ô�XWZeg~Z]'_4�F{ycC]ôfghCmCTQV>VXW
VXcC]�tX[.hQ_CWZY fghC�´V^[ZhCb ]ªiZ]'hQ]'tX[ZVXW.t2fn�2[\egfn�´VyWZw4VXcC]�w WZtXY��
Å?Æ �YÇ m Ç Å m ÇD±�Ç Å ± �*�*� Ç � Ç Å � ðycC]'t´] Å fg�yVXcQ]�h�TCY�èI]'t
WZw�tX]'�Xfg_CTQ]'�2fgh�V^cQ]�tX[ZhC_QWZY\en�ÕiZ]'hQ]'tX[ZVX]'_�b'WZh�VX[Zb'V2Y\[Zm4j Æ
fg�qVXcC]2_C] hC�XfgV|��W.w�tX[ZhC_CWZY�]'_QiZ]'�ôîëfR� ]��4hCWZfg�X]vï£[ZhC_6��fg�qVXcC]
hvTCY"èI] t4WZw¥mQ[.VXVX]'tXhQ�4fgh�VXcC]�b'WZhvV^[Zb'VFY\[.mF�<SHW.tF]'[Zbdc"W.wCVXcC]
�ÏmC[ZVXVX]'tXhC�0V|ð�WyhvTCY"èI] tX�l[ZtX]�[K~A[.fgeg[ZèCeg]�j�Ç ´ [ZhC_�Ç Å ´ j'ðycC] tX]
Ç ´ �XmI]'b fnýQ]'�ÕVXcC[ZV�[�tX] �Xfg_CTC]�� fg�Õb'WZhChC] b'VX]'_$VXW�tX]'�´fn_QTC]
�6®YÇ ´ ð�fgVXc mQtXWZèC[ZèCfgenfgV|��Ç Å ´ w WZt�[Zege���� ���/� � � ��{ycC[ZV�fg�Kj
]'~Z]'tX�¬mC[ZVXV^] tXh W�b b'TCtX��ðyfgVXc b']'tXVX[ZfnhìmCtXWZèC[ZèCfgegfnV|�¬fgh ]'[Zbdc
tX]'�´fn_QTC]�jZVXc�TQ�q[Zh
TCmCm£]'tqèIWZTChQ_ÏWZh
V^cQ]2] ��mI] b'VX]'_
h�TCY�èI]'t
WZwFb WZh�VX[Zb'VX�2fg�2iZfg~Z]'h�è�� ÅBÈ¾Æ ® ÅBÈ ´¶µ �´¶µ m Ç Å ´ ² Å�È î��Y®Æ ïX��z|h�W.TQty] ��mI] tXfnY\] h�VX� Å � � ���3�`���3�¨�����%�/�H���3�`�����3�`����� ��j
ÆeÉ �3� �:� [ZhC_��Ê� � �Ë�`�3� l �`� ��jqVXcC[ZVÏfn�Aj�b'WZhvVX[.b VÏY\[.mQ�
[Z�Õ�XcQWZtXV�[Z� ��� tX] �Xfn_QTC]'�a[.hQ_$[Z�ÕegWZhCi�[Z� ����� tX]'�Xfg_CTQ]'�
ð�]'tX]\b'WZhC�´fn_Q]'tX]'_F�#SHWZtª]'[Zbuc®b'WZhvVX[.b VªY\[Zm®eg]'hCiZVXc4j�]'~Z]'tX�
mIWZ�X�´fnèQen]
hvTCY"èI] t�WZw�mC[ZVXV^] tXhC�"ð�[Z�"TC�X] _4j0VXcCfg�"iZfn~Z]'�"tXfg�X]
VXW ��� mC[ZfntX�"WZw�î Å � �>ï�~K[ZegTC]'�A�~SHWZt�]'[ZbucìmC[ZfgtKj � tX[ZhQ_CWZY
fghC�XVX[ZhCb ]'��ð�]'tX]¬i.] hC]'tX[ZVX]'_��´mC[ZhChCfghCi�wëtXW.Y egWKð1_C] hC�XfgV|�
b'WZhvV^[Zb'VôY\[ZmC�ôVXW�cCfgiZc¬_C]'hQ�XfgV|��b'WZh�VX[Zb'VôY\[ZmC� ± ��S VXWZVX[.e
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WZw ����� fghC�XVX[ZhCb'] �>ð�]'tX]UiZ]'hC] tX[ZV^] _4�FSHtXWZY [ZegeIVXcC]UmIWZ�X�´fnèQen]
mC[ZtXfghCiZ�qW.w£b'WZhvV^[Zb V�Y\[ZmC��ð>]ytX[ZhC_QWZY\en��bucCWvW.�´]y[�VXWZVX[.eHW.w
£�� mC[ZfgtX�yVXW\èI]�[ZenfgiZhC]'_�èv�
Y\] [ZhC�2W.w ��� tXTChQ�y]'[Zbuc4�
¤ ]smQtX]'�X]'hvV�hC]'�vV
b WZY\mC[ZtXfn�´WZhC��WZwªVXcC]¬mI]'tXwëW.tXY\[ZhQb']sWZw
[ r>]'hQ]'VXfnb�SUeniZWZtXfgV^cQY ~Z]'tX�XTQ�¬VXcC[ZV¬WZw\VXcC]�`4r í S��2z|h
VXcCfg��] ��mI] tXfnY\] h�V�ð>]>ð>W.TQen_�egfg�.]�VXWô]'egTCb fn_Q[.VX]�ðycC] V^cQ]'t�VXcC]
WK~Z]'tXcC] [Z_ WZw�eg]'[ZtXhCfghCi��XTQfnVX[ZèCeg]\egW�b [.e��X] [ZtXbdcC] tX��fn��[.Y\WZtXñ
VXfno ]'_ [ZenWZhCi V^cQ]�tXTQh [ZhC_ ðycC] V^cQ]'t¬WZTCt®mCtXWZmIWZ�X]'_ [ZmCñ
mCtXWZ[ZbdcÕfn�>TQenVXfgY\[ZV^] en�ÏTC�´]'w TQeR�Fz|h�W.t´_C]'t>VXW"tXTQh�VXcC]U]'�vmI]'tXñ
fgY\]'hvV^��ð>]ôfnY\mQen] Y\]'hvV^] _Õ[�r�S�[Z��_C] �Xb'tXfgèI]'_ÕmQtX]'~vfnWZTC�´en�v�
¤ ]\ð�]'tX]\[ZèQen]\VXW�tX]'mCtXWv_CTQb']\VXcC]\tX]'�XTQegV^��WZw ��� l � [ZhC_ � l �
cC] hCb']�ð>]�b'WZhC�´fn_Q]'tX]'_�W.TQt0fnY\mQen] Y\]'hvV^[ZVXfgW.hQ�0[Z�0] þ�TQfn~K[Zeg]'hvV
VXW�VXcC]�]'[ZtXegfg]'t4WZhQ]'�K�l{ycQ]q_QfnÿI] tX]'hCb ]qè£]'V|ð�]'] h"V^cQ]ôr�Sê[ZhC_
VXcC]U`4r í Sö[ZtX]U_Q]'�Xb tXfnèI] _�èI]'egWKð"�4z|h�iZtX[ZmCcC� � j lIj � [ZhC_ �
ð�]qb'WZY\mC[ZtX]qVXcC]qWK~.] tXen[Zm�~K[ZegTC]'�1Ñq[ZiZ[ZfnhQ�XV0VXcC]!K3G10/7ÒA%4�717j4�"%+
794�56(E0'�JS�fntX�´VUcCfgVXV^fghQi�VXfgY\]�î9S � {"ïqfg�UVXcQ]�V^fgY\]�îëfgh¬h�TQY\ñ
èI]'t>WZw0ýCVXhC]'�´�>]'~K[ZegTC[ZV^fgWZhC�Aïl[ZV>ðycCfgbdcÕVXcC]UèI] �XV�~A[.egTC]ôW.w0[
tXTCh�ð>[.��]'hCb W.TQh�VX]'tX] _4�³�q[Zbdc�iZtX[ZmCcQ��mCtX]'�´]'h�VX��VXcC]�tX] �XTCegVX�
w WZt � j � j l�[.hQ_ � mQ[ZV^VX]'tXhQ�qtX]'�Xm£]'b'VXfg~.] en��[.hQ_Ïw WZtq[�tX[ZhQi.]2WZw
b'WZhvV^[Zb'VqY\[ZmC�q�Xfgo']'�A�0{ycC]2mQ[.tXVXfgb'TCeg[ZtqmC[ZtX[ZY\]'VX]'tX�qTC�X] _\fgh
VXcC]�r>Sü[ZtX] � � ��� j � � UH� wëW.t�Y"TQVX[.VXfgWZh�[ZhC_�b tXW.�´�XWK~Z]'t�mCtXWZèCñ
[ZèCfgegfnVXfg]'�Kj¸[ZhC_�[�î ���3�¨U�� ïCtX]'mCeg[Zb']'Y\] h�V4�XVXtX[ZV^] i.�v�l{ycC]q`C] enwëñ
r>]'hQ]'tX[ZVXfnhQi í S TC�´]'� � � �H� j � � U�� j � � � j � � � j � � � j � � � w WZt�VXcC]
mCtXWZèQ[.èQfnegfgV^fg]'��WZw�Y"TQV^[ZVXfgW.hFj4b'tXWZ�X�XWK~Z] tKj egW�b [Zeq�´]'[ZtXbdcFj0fgY\fgñ
VX[ZV^fgWZh4j�Y\] h�VX[Ze��XfgY"TCeg[ZVXfnWZha[ZhC_ÕfghChQWK~K[ZV^fgWZhatX]'�XmI] b'VXfn~Z]'eg���
{ycC]ì[.egiZWZtXfnVXcCY\��TC�´]'��VXcC] �´[.Y\]ìtX]'mCeg[Zb']'Y\] h�V��XVXtX[ZVX]'iZ�
[ZhC_�w WZt>èIWZV^c�egWvb'[ZeI�X]'[ZtXbuc
[ZhQ_
YÏ]'h�VX[ZeI�XfgY"TQen[ZVXfgW.hÕ["b'mCT
èCTQ_CiZ]'VyWZw ��� �X[ZY\mCeg]'�2fn�2[ZenegWvb'[ZV^] _4�
{ycC]�iZtX[ZmCcQ��fnh � j lHj � [ZhC_ � [ZtX]�iZWvW�_�tX] mCtX]'�X] h�VX[ZVXfn~Z]'��WZw
VXcC]ôtX] �XTCegVX��WZèCVX[ZfnhQ]'_aðyfnVXcaV^cQ]ôV|ð�W�V|�vmI]'��WZw4[.egiZWZtXfnVXcQY\�K�
{ycC[ZVªfg�Kj�TChQ_C]'t�[a~K[ZtXfg]'V|�sWZw�bucC[ZhCiZ]'��VXWaVXcC]\mQ[.tX[ZY\]'VX] t
~K[ZegTC]'�UY\] h�VXfgW.hQ]'_s[ZèIWK~Z]�V^cQ]"tX]'�XTQenVX�UtX] Y\[.fghs] þ�TQfn~K[Zeg]'hvV
VXW\VXcCWZ�X]��XcCWKðyh�cC]'tX]v�
SHtXWZY*ýCiZTCtX]'� � j lIj � [ZhC_ � ð�] b'[Zh��´]']ìVXcC[ZV�VXcC] `C]'egw ñ
r>]'hQ]'tX[ZVXfnhQi í ]'Y\]'VXfgbªS�egiZWZtXfnVXcCY mQtXW�_QTCb'] ��[\Y"TQbdcaèI] V^ñ
VX]'t�[ZY\W.tXVXfgo']'_�WK~.] tXen[Zm
~K[ZegTC]�VXcC[Zh
VXcC]��´fnY\mQen]�r�S��Z{ycC[ZV
fg�Kj�fnwl]'hQW.TQiZc
VXfgY\]�fg�>iZfn~Z]'h�VXW"VXcC]U`4r í S�jZfgV�ðyfgeneI�´W�WZhQ]'t
WZtÏeg[ZV^] tÏ_Cfg�Xb WK~.] tÏ[Zh [ZmQmCtXWZmCtXfg[ZV^]�egW�b [.e2�´]'[ZtXbdcQ]'tÏY\WK~Z]
VXcC[ZVÕð�fgegeU�´TCmCmQen�ühC]'ð�èCTQfgen_QfnhQi�èQenWvbd�v�K� z|h$VXTCtXh4jyV^cQfn�
ðyfgene¥_Q]'egfn~Z]'t�[Zh�WZtX_C] t�WZwHY\[.iZhQfnVXTC_Q]>èI] V^VX]'t�WK~Z]'tXeg[.mQ��VXcC[Zh
VXcC]�r�]'hC]'VXfgb�SUegi.WZtXfgVXcCYs��S�eg�XWIj¥fgV2�X]']'Y\��V^cQ[ZVyVXcQ]�r>S fn�
WZèCegfg~�fgWZTC�>VXW�VXcC]ô�Xfgo']\îëf|� ]v�4tX]'�´fn_QTC]'��h�TQY"èI]'tKï0WZwlVXcQ]Ub'WZhCñ
VX[Zb'V"Y\[ZmC�"[Z��fnV"�X] ]'Y\�"VXWsmCtXWv_CTQb']
Y\] _CfgW�b tX]
egW�b [.e�WZmCñ
VXfnY\[��´W.egTQV^fgWZhC�4] ~.] h�ðycC] h�iZfn~Z] h�VXcC]qY\[Z�vfnY�TCYéb'mQT�VXfnY\]
[ZenegWvb'[ZVXfnWZhìîëfgh�VXcQ]'�X]ô]'�vmI]'tXfgY\]'hvV^� � È ����Ó ýCVXhQ]'�X��]'~K[ZegTC[Zñ
VXfnWZhQ�Kï�wëWZtUVXcC]�ðycQW.eg]�tX[ZhCiZ]�WZw ��� VXW ����� tX]'�Xfg_CTC] �K��{ycC]
r>S�b'WZh�~Z]'tXiZ]'��~.] tX�\�XWvWZh�fnhvVXW"egWvb'[ZeIWZmQV^fgY\[Ij�VXcCfg�>fn�>�´]']'h
fghìVXcC]
iZtX[ZmCcC�"èv�¬èQ[ZhC_C�"mC[ZtX[Zeneg]'e�V^WsV^cQ]MÔ ÁÕ Ô���¿�WK~Z]'t
VXcC]UtX[ZhCiZ]�WZwl]'hQ]'tXiZ�\]'~K[ZegTC[ZVXfnWZhC�>wëWZt�egWKð�WK~Z]'tXeg[Zm�~K[.egTC] �K�
k�haVXcC]ªb'WZh�VXtX[ZtX��j�[Z�yV^cQ]ô`4r í Séb'WZh�VXfgh�TQWZTC�Xeg�
fgY\mCtXWK~Z]'�

Ö ¶ò��� ²¸��¤d¦ ·'Ü¸¤d¦|«�¢^¡ Ü�¢^«©Ù�¤�¨ô¤.¢^��� ¢�Ú¥¤d�|�|¤d¦ �|�|¦|Ù�µd�RÙ�¦'¢^«
¢^« �©²¸��¨ô¤d�.�'Ó
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GA - 10 Residues
Self-Generating MA - 10 Residues

GA - 50 Residues
Self-Generating MA - 50 Residues

GA - 100 Residues
Self-Generating MA - 100 Residues

GA - 150 Residues
Self-Generating MA - 150 Residues

GA - 200 Residues
Self-Generating MA - 200 Residues

GA - 250 Residues
Self-Generating MA - 250 Residues

1 Pattern Contact Map Overlaps
10,50,100,150,200 & 250 residue instances

S�fgiZTCtX] � � À£Á¸¾�Å£»¸É|½Ï××Á¸Â�Á¨Ø�Ã8Ù�ÈBÚ�É�×|ÃJÙ�½©Ã|Ã|½ ÂÜÛ®ÃR½ ¾ªÈH×U»¸ÂÞÝ�Ã�Ù�È
ß ¿�»¸Ê ½©ÃÏà\Á¨Ø¥Á�Ç¸ÈdÉ|Ê »^Å«×0Á¥Ì�Ã|»¸½ Â�ÈHÝ�ØgÁ¸ÉâáFÎì»¸ÂÞÝ�ã«áFº
Î Á¸Âª½ Â�ÄdÉ|Èd»¨××Ñ
½ ÂÜÛ¥Ê àäÝ�½¶åôÄd¿�Ê Ã2É|»KÂÞÝ�Á¸¾ªÊ àæÛ¥ÈdÂ�ÈdÉ|»¸Ã|ÈHÝ�½©ÂÞ××ÃR»KÂ�ÄdÈH×�çìÀ£Á¸¾qÅ�Ê©ÈÝ¼H½©Ã¶à
½ Â�ÄdÉ|Èd»¨×|ÈH×�»¨×�»#Ø ¿�Â�ÄdÃ|½©Á¸ÂÏÁ¨ØlÉ|ÈH×|½¶Ý�¿�ÈH×�ÂA¿�¾�Ì¸ÈdÉ�ç�À£Á¸Â.ÃR»KÄ´Ã�¾ô»^Ån×
Å£É|ÈH××ÈdÂAÃ�Á¸Â�ÈFÅ£»¸Ã|Ã|ÈdÉ|ÂÞç
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GA - 10 Residues
Self-Generating - 10 Residues

GA - 50 Residues
Self-Generating MA - 50 Residues

GA - 100 Residues
Self-Generating MA - 100 Residues

GA - 150 Residues
Self-Generating MA - 150 Residues

GA - 200 Residues
Self-Generating MA - 200 Residues

GA - 250 Residues
Self-Generating MA - 250 Residues

2 Pattern Contact Map Overlaps
10,50,100,150,200 & 250 residue instances

S�fgiZTCtX]�l:� À£Á¸¾�Å£»¸É|½Ï××Á¸Â�Á¨Ø�Ã8Ù�ÈBÚ�É�×|ÃJÙ�½©Ã|Ã|½ ÂÜÛ®ÃR½ ¾ªÈH×U»¸ÂÞÝ�Ã�Ù�È
ß ¿�»¸Ê ½©ÃÏà\Á¨Ø¥Á�Ç¸ÈdÉ|Ê »^Å«×0Á¥Ì�Ã|»¸½ Â�ÈHÝ�ØgÁ¸ÉâáFÎì»¸ÂÞÝ�ã«áFº
Î Á¸Âª½ Â�ÄdÉ|Èd»¨××Ñ
½ ÂÜÛ¥Ê àäÝ�½¶åôÄd¿�Ê Ã2É|»KÂÞÝ�Á¸¾ªÊ àæÛ¥ÈdÂ�ÈdÉ|»¸Ã|ÈHÝ�½©ÂÞ××ÃR»KÂ�ÄdÈH×�çìÀ£Á¸¾qÅ�Ê©ÈÝ¼H½©Ã¶à
½ Â�ÄdÉ|Èd»¨×|ÈH×ô»¨×U»LØg¿�Â�ÄdÃR½ Á¸Â�Á¨Ø�É|ÈH××½ÏÝ�¿�ÈH×UÂ.¿�¾�Ì¸ÈdÉ�ç�ÀIÁ¸Â.Ã|»¸ÄdÃU¾ô»^Ån×
Å£É|ÈH××ÈdÂAÃ�ÃéèFÁ�Å£»¸Ã|Ã|ÈdÉ|ÂÞ×�ç

fgV^�ô�XWZegTCVXfgWZhC�KjHfgVUfg�UhQW.VôTChvV^fgeF~Z]'tX��eg[ZV^]�fgh¬V^cQ]"] ��] b'TCVXfgW.h
îëfR� ]���V^WaVXcC]�tXfgiZc�VªWZwqVXcQ]�Ô |Õ Ô��Ü¿Aï�VXcC[ZVªV^cQ]�èI]'�´Vô�´W.egTCñ
VXfnWZhQ�q[ZtX]2wëWZTChC_F�0z|h
b'WZh�VXtX[Z�XVqVXW�VXcC]�r>S\jAVXcC]�`4r í S�î [Z�
]'�vmI]'b V^] _4ï0fg���X]'hQ�XfgV^fg~Z]ôV^W�V^cQ]ôh�TQY"èI]'t�WZwltX] �Xfg_CTC] �>fghÕVXcC]
b'WZhvV^[Zb'VÏY\[ZmQ�Ïfgh�~ZWZen~Z]'_FjqV^cQ[ZV\fg�KjqegW.hQiZ]'tÏb'WZhvV^[Zb V\Y\[ZmQ�
tX]'þvTCfgtX]yeg[ZtXiZ]'t�b mCT\VXfgY\]2V^W�b W.Y\]2TCmÏðyfgV^cÏVXcC]2èI]'�XV�~K[ZegTC]
WZw£VXcC]2tXTQh¬îëðycCfgbdcÏfg�q�´]']'hÏfghÏVXcC]2iZtX[ZmCc
fnh
V^cQ]2b'egTC�XVX] tXfnhQi
mC[ZVXVX]'tXhC�"w WZt�VXcC]Ï_CfgÿI] tX]'h�V�tX]'�´fn_QTC]'��hvTCY�èI]'tKïX�ÏSUhCWZV^cQ]'t
fgY\mIWZtXV^[ZhvV�[Z�XmI]'b V�VXW�hCWZVX]yfg��VXcC[ZV�èIWZVXc\VXcC]!Ô ?Õ Ô��Ü¿q[ZhC_
VXcC]¯ê MÕ Ô���¿�[ZtX]�tX]'mQtX]'�X] h�VX]'_�fnh�egW.iZ[ZtXfgV^cQY\fnb>�Xb [.eg]'�A�l{F[Z��ñ
fghCiUVXcCfg��fgh�VXWUb WZhC�Xfg_C]'t´[.VXfgWZh�fnV�fn��]'~vfg_C]'hvVFVXcC[ZVFVXcC]>þvTC[ZegfnV|�
WZw0VXcC]ôWK~Z]'tXeg[ZmC��mCtXWv_CTQb']'_Õèv�ÏVXcC]ô`4r í S�[ZtX]ôY"TCbucÕèI]'VXñ
VX]'t0VXcC[Zh�VXcCWZ�X]qmCtXWv_CTCb ]�èv�ôV^cQ]Ur>S\��SU�0fgV0fg�0] ~�fg_C]'hvV0wëtXW.Y
VXcC]�iZtX[.mQcC�KjCw WZt2�´T%ë\b'fg]'hvVXen�Õ�´Y\[.ege0fghC�´V^[ZhQb']'��îë]�� i
[Zene0VXcC]
��� tX] �Xfg_CTC]'��egWZhCi�[.hQ_ �XWZY\]\WZw�V^cQ] ��� tX]'�´fn_QTC]'��egW.hQiIï�fgV
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GA - 10 Residues
Self-Generating MA - 10 Residues

GA - 50 Residues
Self-Generating MA - 50 Residues

GA - 100 Residues
Self-Generating MA - 100 Residues

GA - 150 Residues
Self-Generating MA - 150 Residues

GA - 200 Residues
Self-Generating MA - 200 Residues

GA - 250 Residues
Self-Generating MA - 250 Residues

3 Pattern Contact Map Overlaps
10,50,100,150,200 & 250 residue instances

S�fgiZTCtX] � � À£Á¸¾�Å£»¸É|½Ï××Á¸Â�Á¨Ø�Ã8Ù�ÈBÚ�É�×|ÃJÙ�½©Ã|Ã|½ ÂÜÛ®ÃR½ ¾ªÈH×U»¸ÂÞÝ�Ã�Ù�È
ß ¿�»¸Ê ½©ÃÏà\Á¨Ø¥Á�Ç¸ÈdÉ|Ê »^Å«×0Á¥Ì�Ã|»¸½ Â�ÈHÝ�ØgÁ¸ÉâáFÎì»¸ÂÞÝ�ã«áFº
Î Á¸Âª½ Â�ÄdÉ|Èd»¨××Ñ
½ ÂÜÛ¥Ê àäÝ�½¶åôÄd¿�Ê Ã2É|»KÂÞÝ�Á¸¾ªÊ àæÛ¥ÈdÂ�ÈdÉ|»¸Ã|ÈHÝ�½©ÂÞ××ÃR»KÂ�ÄdÈH×�çìÀ£Á¸¾qÅ�Ê©ÈÝ¼H½©Ã¶à
½ Â�ÄdÉ|Èd»¨×|ÈH×ô»¨×U»LØg¿�Â�ÄdÃR½ Á¸Â�Á¨Ø�É|ÈH××½ÏÝ�¿�ÈH×UÂ.¿�¾�Ì¸ÈdÉ�ç�ÀIÁ¸Â.Ã|»¸ÄdÃU¾ô»^Ån×
Å£É|ÈH××ÈdÂAÃ�Ã�Ù�É|ÈdÈFÅ£»¸Ã|Ã|ÈdÉ|ÂÞ×�ç
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GA - 10 Residues
Self-Generating MA - 10 Residues

GA - 50 Residues
Self-Generating MA - 50 Residues

GA - 100 Residues
Self-Generating MA - 100 Residues

GA - 150 Residues
Self-Generating MA - 150 Residues

GA - 200 Residues
Self-Generating MA - 200 Residues

GA - 250 Residues
Self-Generating MA - 250 Residues

4 Pattern Contact Map Overlaps
10,50,100,150,200 & 250 residue instances

S�fgiZTCtX] � � À£Á¸¾�Å£»¸É|½Ï××Á¸Â�Á¨Ø�Ã8Ù�ÈBÚ�É�×|ÃJÙ�½©Ã|Ã|½ ÂÜÛ®ÃR½ ¾ªÈH×U»¸ÂÞÝ�Ã�Ù�È
ß ¿�»¸Ê ½©ÃÏà\Á¨Ø¥Á�Ç¸ÈdÉ|Ê »^Å«×0Á¥Ì�Ã|»¸½ Â�ÈHÝ�ØgÁ¸ÉâáFÎì»¸ÂÞÝ�ã«áFº
Î Á¸Âª½ Â�ÄdÉ|Èd»¨××Ñ
½ ÂÜÛ¥Ê àäÝ�½¶åôÄd¿�Ê Ã2É|»KÂÞÝ�Á¸¾ªÊ àæÛ¥ÈdÂ�ÈdÉ|»¸Ã|ÈHÝ�½©ÂÞ××ÃR»KÂ�ÄdÈH×�çìÀ£Á¸¾qÅ�Ê©ÈÝ¼H½©Ã¶à
½ Â�ÄdÉ|Èd»¨×|ÈH×ô»¨×U»LØg¿�Â�ÄdÃR½ Á¸Â�Á¨Ø�É|ÈH××½ÏÝ�¿�ÈH×UÂ.¿�¾�Ì¸ÈdÉ�ç�ÀIÁ¸Â.Ã|»¸ÄdÃU¾ô»^Ån×
Å£É|ÈH××ÈdÂAÃ¯ØgÁ¸¿�É£Å£»¸Ã|Ã|ÈdÉ|ÂÞ×�ç

fg�2hQWZV2ð�WZtXV^c�TQ�XfghCiÏVXcC]�`4r í S [Z�2fgV2tX]'þvTCfgtX]'��Y\WZtX]�b mCT
]'ÿIWZtXV�VXW
mCtXWv_CTQb']��´[ZY\]�þvTC[ZenfgV|�aWZw�WK~.] tXen[ZmC�U[Z��VXcC]ar>S\�
k�h�V^cQ]>W.VXcQ]'t�cC[ZhC_4jK[Z��VXcC]>hvTCY�èI]'t�WZwQtX]'�Xfg_CTQ]'��fghCb'tX]'[Z�´]'�
èI]'�ZWZhC_ ��� j£V^cQ]'h fnhQ�XVX[.hQb']'��[ZtX]��XT3ë\b'fg]'h�VXeg�sb'WZY\mCeg]'�sVXW
[ZenegWKð�w WZt�VXcC]Ï]'Y\] tXi.] hCb']ÏWZw��´TCfgVX[.èQen]ÏegW�b [.eq�X]'[ZtXbdcQ]'tX��fnh
VXfnY\]yVXWªWK~Z]'tXVX[Z�Z]y[.hQ_�fgY\mCtXWK~Z]yWZh\V^cQ]�r�S�tX]'�XTQenVX�K�0SUeg�XWIj
[Z�ªV^cQ]�h�TCY�èI]'tªW.w�mC[ZV^VX]'tXhQ�ªV^cQ[ZVô[ZtX]�mCtX]'�X] h�Vªfnh®VXcC]�fghCñ
�XVX[ZhCb'] �FfghCb tX]'[Z�X]'��èIWZVXc"[ZegiZW.tXfgVXcCY\�KjK[Z��]'�vmI]'b'VX]'_Fj¸tX] þ�TCfgtX]
eg[.t´i.] tô[ZY\W.TQh�VX�ªWZwUxFp } VXWÕb'WZY\]�TQm¬ðyfgVXc¬VXcC]�èI]'�XVô�´W.ñ
egTCVXfnWZh
WZw£[�tXTQh4� � WKð�] ~.] tKj.fgVqfg�q�XVXfgeneH�´]']'h
V^cQ[.VqVXcC]�r>S fn�
fghC�X] hC�XfgVXfn~Z]�VXWªVXcC]�hvTCY�èI]'t�WZwHtX]'�´fn_QTC]'�AjAð�cQfgen]yV^cQ]�`4r í S
fg�4b'egTC�´V^] tX]'_�fgh"V^cQ]qTQmCmI]'t4tXfgiZcvV0b WZtXhC]'t�îëWZwCýCiZTCtX] � ïX�l{ycCfg�
fghC_Cfgb'[ZVX]'�>VXcC[ZV�_CTQtXfghCi"[Zene£fnVX�>]'�v]'b'TQV^fgWZh�V^cQ]�[ZegiZWZtXfnVXcCY fg�
Y\[Z��fghCiìmQtXWZi.tX] �X�ÏVXWKð�[ZtX_ èI] V^VX]'tÏ[ZhC_üèI]'VXV^] tÏ�XWZenTQVXfnWZhC�Aj
VXcC]
èI]'�XV"W.w�ðycQfnbuc fn�"VXW�èI]
w WZTChQ_ìhQ]'[Zt�VXcC]
]'hQ_ìWZw�VXcC]



tXTChF� í WZtX]'WK~Z]'tKjKV^cQfg�FèI]'cC[A~�fgWZtFfnhQ_Cfgb'[ZV^] �FVXcC[ZVFV^cQ]�`4r í S
fg��hCWZV�mCtX]'Y\[ZVXTCtX] en�aVXtX[ZmCmI]'_sfnhsmIW�WZt�egW�b [.e4WZmCVXfgY\[
[Z��fn�
VXcC]�r>S��
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GA vs SGMA
250 residues long, 4 patterns contact map alignment

S�fgiZTCtX] � �íì ¤d¡�¦|¤d�|¤d�.�'¢^�|�©Ü¸¤>¤HîQ¢^¨ª¡�« ¤�·¸¯F±�¶ö¢^��ÖÕ�±y³ô¶�¦|Ù����
¯g·¸¦U¢�ï ¬ ªª¦|¤d�|� Ö�Ù�¤d�U¢^��ÖMðª¡£¢^�|�|¤d¦|����� ���|�'¢^��µd¤AÓ

{ycC]¬[ZèCfgenfgV|� WZwªVXcC]¬`4r í S¹VXW�WK~Z]'tXb W.Y\]¬egW�b'[ZeUWZmCVXfgY\[
b'WZY\]'��wëtXW.Y9VXcC]Õw [Zb'V�V^cQ[ZV�VXcC]Õ]'~ZWZen~Z]'_�egWvb'[Ze>�X]'[ZtXbucC]'tX�
ðyfgene�fghvV^tXWv_CTQb']�iZWvW�_ èCTQfneg_CfghCiZñÝèQenWvbu���®VXcC[ZV¬Y\[ZV^buc V^cQ]
mC[ZtXVXfgb'TCeg[Zt¬fnhQ�XVX[ZhCb']�� {ycQfn�¬�´TCmCmQen��WZw\èCTQfneg_CfghCiZñÝèQenWvbd�v�
fg�ª]'�X�X] h�VXfg[Ze�w WZtª[Õ�´��hC] tXiZfn�´V^fgb�WZmI]'tX[ZVXfnWZh®WZwqèIWZVXc®VXcC]�egW.ñ
b'[Ze0�´]'[ZtXbdcC] t2[ZhC_�VXcC]�iZ]'hC] V^fgb�WZmI]'tX[ZVXW.tX�A��{ycQ[.V�fn�Aj¥TC�´fnhQi
r>WZeg_CèI]'tXi:k ��hQWZV^[ZVXfgW.h ��U�� j0ð�]
cC[K~Z]ÏVXcC[ZV�wëWZt�V^cQ]Ï`Fr í S
VXcC]�79.�R�(?$%p�(*G@7j4�56(~ñ¨ò�fn�ÏiZtX]'[ZVX]'tÏV^cQ[ZhêVXcQ]�4�"%"3$%p1.:7j4�$�"
794�56(6ñ ´ jFðycQfnbuc�[ZenegWKðy��VXcC]Õ[ZegiZWZtXfnVXcCY\�\V^W®b'WZhvV^fghvTCWZTC�Xeg�
fgY\mCtXWK~Z]��>z|hsýCiZTCtX] �Y��� tXTChC�UWZw�VXcC]ar>S [ZtX]�b W.Y\mQ[ZtX]'_
[ZiZ[.fg�XhvV ��� tXTQhC�2W.wFVXcC]�`4r í S\�vz|Vyb'[Zh�èI]ª�´]']'h�VXcC[ZVyVXcC]
r>SötXTChC��iZ]'V�VXtX[.mQmI]'_
~Z]'tX�\]'[ZtXen�sîë[.tXWZTQhC_
VXcC] ��� VXc
iZ]'hCñ
]'tX[ZVXfgW.hFï�fgh mIWvWZtªegWvb'[Ze�WZmCVXfgY\[�ðycCfgen]\VXcQ]�`Fr í S �Z]']'mC�
fgY\mCtXWK~vfnhQi�_CTQtXfnhì[Zene�VXcC]ÏtXTChF��SUege�VXcC]\tXTQhC��fghìýCiZTCtX] �
TC�´]ªVXcC]��X[ZY\]ªVXWZVX[Zelh�TQY"èI]'tyWZwFýCVXhC] �X�y] ~K[ZenTQ[.VXfgWZhC�K�

ó a�ã â �nf×åU�væ×ã â ��� â ähô2åU��åU� Z\õ ã��%ö

�Ý�y�|��� �H¡£¢^¡¥¤d¦Q§F¤0�©�.�|¦|·.Ö�Ù�µd¤dÖy�R��¤lµd·¸��µ´¤d¡��Q·¸¯^÷^�¤d« ¯g°X±F¤d��¤d¦'¢^�|� ��²
³ô¤d�'¢^��¤dÙ�¦|�©�×�|�©µd��ø
¢^��Ö�§F¤�¤HîA¤d¨ª¡�« �Ïù�¤dÖ�� �|��Ù��×¤�� ��¢q�£¢^¦|Ö�µd·¸¨ª°
Ú�� �£¢^�|·¸¦|��¢^«£²¸¦'¢^¡��
¡�¦|·¸Ú�« ¤d¨
Ó ¥ ��¤U¡�¢^¦|�R� µdÙ�«�¢^¦>�©¨ª¡�« ¤d¨ª¤d�A�'¢^�|� ·¸�
·¸¯ô�¤d«©¯ °^±�¤d��¤d¦'¢^�|�©��² ³ª¤d��¢^��¤dÙ�¦|�©�×�|�©µd�ôÙ��×¤´Ös� ���|��� �ô¡£¢^¡¥¤d¦U§y¢^�
Ú£¢^�×¤dÖ�·¸� ³ª¤d¨ô¤d�|� µ¬¶�« ²¸·¸¦|� �R��¨ô� Óûú>��«©� ß¸¤¬µd·¸¨ª¨ª·¸��« Ûê��¤d«©Ö
Ü.�©¤d§���·¸�a³ª¤d¨ª¤d�|�©µ>¶�« ²¸·¸¦|� �|��¨ª�2¢^��Ö�ü>ÛAÚ�¦|� Öa±F¶>�'ÞK§F¤>Ö�·U��·¸�
¦|¤d�|·¸¦×�U��¤d¦|¤"�|·��AÙ�¨
¢^��° Ö�¤d�×�©²¸��¤dÖ�« ·Aµ.¢^«��|¤.¢^¦|µ^��¤d¦|�UÚ�Ù��U¦'¢^�|��¤d¦
§F¤�¢X«©« ·�§F¤dÖ��|��¤��±y³ô¶ �|·ôÖ�� �|µd·'Ü¸¤d¦U¢^��Ö�¢^�×�|¤d¨�Ú�«©¤�Á¸Â�ÑëÃ�Ù�ÈdÑjý*à
�|��¤ô«©·.µ.¢^«��|¤.¢^¦|µX��¤d¦>�|��¢^�>Ú¥¤d�|�>�×Ù��©�|���|��¤ô¡£¢^¦|�|�©µdÙ�«Ý¢^¦��|� �|Ù£¢^�|�©·¸��Ó
¶s�|� ¨ô� «�¢^¦H�×�R¦ ¢^�R¤d²¸Û�µd·¸Ù�« ÖyÚ¥¤4Ù��|¤4�©�2·¸�|��¤d¦I¨ª¤d��¢^��¤dÙ�¦|�©�×�|�©µd�I¦g¤.Ó ²¥Ó
�� ¨�Ù�«�¢^�|¤dÖU¶�����¤.¢^« �©��²¥Þ ¥ ¢^Ú�Ù\'¤A¢X¦|µ^�£Þ�¶>�A�ÿþ£·¸« ·¸��� ¤d�'Þ�± ì ¶ª��CÞ
¤d�|µ�§�§���¤d¦|¤�¨ª·¸¦|¤2�×·¸¡���� �|�|� µA¢X�R¤dÖ¬±��Õ� ¨ô¡�«©¤d¨ª¤d�.�'¢^�R� ·¸����¨ª� ²¸�.�
Ú¥¤���¤d¤dÖ�¤dÖ��|·sµd·¸°ë¤dÜ¸·¸« Ü¸¤��|��¤�Ù��|¤dÖ ·¸¡¥¤d¦'¢^�|·¸¦|� Ó��4��¤�·¸¯2�|��¤
¦|¤.¢^�|·K���U¯g·¸¦U�|��¤"�×Ù�µdµd¤d�|�ô·¸¯��|��¤a�±y³ª¶ � �U�|�£¢^�U�|��¤"¤dÜ¸·¸« Ü¸¤dÖ
« ·Aµ.¢^«0�|¤.¢^¦|µX��¤d¦|�"¢^µd�"¢^�"¢M¦g« ·�§ ¢^��ÖÕ¨ª¤dÖ��©Ù�¨�·¸¦|Ö�¤d¦*§4Ú�Ù��©« Ö�� ��²
Ú�« ·AµXßô�|Ù�¡�¡�«©� ¤d¦'Ó ¥ ��¤d�|¤qµd·¸�.�|� �AÙ�·¸Ù��4�|Ù�¡�¡�« ÛU·¸¯QÚ�Ù�� «©Ö�� ��²2Ú�«©·.µ^ß.�
¢^� Ö����|��¤2¤dÜ¸·¸« Ù��|� ·¸�£¢^¦|Û�¡�¦|·.µd¤d�|���|·��©¨ª¡�¦|·'Ü¸¤2�×·¸«©Ù��R� ·¸����µd·¸�.�|�©��°
Ù�·¸Ù��×«©Û�Ú.Û�¡�¦|·AÖ�Ù�µd�©��²ì¢�¨ª·¸¦|¤��×ÛA��¤d¦|²¸�©�×�|�©µ�·¸¡¥¤d¦'¢^�|� ·¸�¬·¸¯��|��¤
« ·Aµ.¢^«H�|¤.¢^¦|µX��¤d¦|�U¢^��Ö��|��¤y²¸¤d��¤d�|�©µy·¸¡¥¤d¦'¢^�|·¸¦|�'Ó

� Z t Z � Zlâ � Z �
� m��
	����� �����������������! �"$#�"&%'"$#�(�)& �*,+-"&�/.10�23����4
576�8 9��:��;�8 <>=@?A���B;�;�Cm�D�D�DE�
� ± �
F�� G$����H������I��6�4KJ'� LE��	��M8 <�N��OJP�M�:�M�:<�8 �I��� Q�����8 <�N��R23���
<�N��
����8 6�<��B6���6��:�S;���N��:4�H�� 8 6�QUT�����V�� �B�W�YX>6[Z/\�]&)^"^"�_�*`+&a-bc]^dSef �"
g�h!ikjlg Znmo jlpqg�g�r m�o jljls�rut v�wch ]�+�d�"&\�"&+-)^"&xzy�{�+-"^_�*,+nx j "&|
p "�(�} (�+-_�C�T���Q��:;!~���D���~�� ± ��	�T���8 6�Q��B��C ± ~�� ±��'� �&9��B�kV-�:�Im�D�D��E�

� Ñ��
���:��������C���� F��:�7����<�C � �:G1����;�6���Q�����C�F�� G$���/H�������C�L�� ���:�78 ��;�<�C���6�4
L�� F1�E	���8 <�N���J7� 8 Q�6����B6�<M��2!T�����<��B8 6I;�<���H��:<�H����B;M��8 <�NI�W�M�:�M�B<�8 �
�:9���� H�<�8 ��6�����=@��� Q�����8 <�N��W��X>6z� s/h!h7i������������ Z/\�]&)^"^"�_�*`+&a-bM]^d�ef �"
�k"&+-"&ef*`)�(�+-_ s/� ]�} {�ef*,]�+n(�\B� h ]�%7��{�ef(�ef*,]+ h ]�+&d^"&\�"&+n)�"&���
����Q���6
G1��H�2,�M��6�C ±����1± �

� ~��
�M��F��������B8 Q�N�<���6�C��:4�8 <������!Z/\�]�ef"&*`+ �E]�} _�*`+&a-���¡���'��¢£���:�B����6���6�4
�����MT���6�=C�m�D�D�ÑE�

� Ó �
?/� �z�7¢£����6�¤�:�nCMJ�� 	��l���:6�4��B;�C���6�4�?/�l����;��:��<��n�¥�
�B���B<�8 �z��� �
Q�����8 <�N��M;¦<��§��8 6�8 �M8 ¨B�©<�����4�8 6��B;�;¦��6U�§;�8 6�Q�� �©�M����N�8 6��©��8 <�N
;��Bª�H��:6��B�B�«4��:T-�B6�4��:6�<$;��B<�H�T¬<�8 �M�:;��©X>6SZ/\�]&)^"^"^_�*,+&a-b]^d e« "¯®�e« 
g +-ef"&\B+-(�ef*,]+-(�} h ]�+&d^"&\�"&+-)�"@]^d�ef �"$y�"^)&*,b^*`]�+ r )&*`"&+-)^"&b g +-b^e«*`ef{�ef"&x
o'e« �"&+nb�x��k\�"^"�)^"&C�L�H�� =�m�D�D�DE�

� ���
°!� �z�:±���V-�����E�����:�M����6�4M9&����8 ��<�8 ��6�;�²nJ³�B���MT�H�<���<�8 ��6����£�M��4��B����2
�:H�� <�H������´�B9���� H�<�8 ��6��lX>6WF´4WV�=
°�� � ��4��B�´��6�4 �'� °��£	�<��:8 6�C-�B4�8 <�����;�C
µ v�v¶I· "^)&ef{�\�"&b$*`+ h ]�%!��} "�¸ r ��b�ef"&%'b^CET���Q��B;�~��Ëm���~�D�~n�EJ74�4�8 ;���6
�W�:;�� �B=�C�m�D�D�ÑE�

� ���
�l�&9�8 4@F���±���� 4�V-�B��Qn���7 �"'y1"&b^* a-+ ]^d g +-+-] � (�ef*`]�+ �k· "&b^b^]�+-b/d^\�]�%
(�+n_ d^]�\ h ]�%!�-"&ef"&+-e$�k"&+-"&ef*`)�o�} a-]�\B*`e« �%'b^�¹G1� H��/�B��J!�:��4��:�M8 �
?AH�V�� 8 ;�N��B��;�C ±�����± �

� � �
���´±���� 4�����6�C�	��´X>;�<�����8 ��C���6�4¦�M�´?q��T���4�8 �M8 <���8 ��H��KJ!� Q�����8 <�N���8 �
��;�T-�B�:<�;A��2ET�����<��B8 6';�<���H��B<�H����!;�8 ��8 � ����8 <>=���Z/\�]&)^"�"^_�*`+&a-b1]^dle« �"�º � ef 
o'+-+-{�(�} r ��%!�-]�b^*`{�%¥]�+K�n]�{�+-_�(�ef*`]�+-b�]^d h ]�%7��{�ef"&\ r )&*,"&+-)^"&b^C
T���Q��B; Ó m ± � Ó ±�± C�m�D�D�DE�

� D��
L�� »M�G1��¨:�EC�¢l� �'��/�:6�6��B<�C���J!6�4����C��6�4
�z� J��G1�B��6����1�k"&+-"&ef*`)
Z�\�]�a-\�(�%'%�*`+&a g�g�g x�y�(�\B|A*`+-*`(�+ g + � "&+-ef*,]�+�(�+-_�Z/\�]�¼&} "&% r ]�} � *`+&a-�
�
����Q���6�G1��H�2,�M��6�6�?´H�V�� 8 ;�N��B��;�C�m�D�D�DE�

� m � � � � G1����;�6���Q������ N�<�<�T�² ½�½�;�� ��<��:��� �^N��B�W� 6���<�<�� ����� H���½
¾ 6���<���½�T�H�V�� 8 �B½�T���Tn�B��;�� N�<�������X>6 r ef{�_�*`"&bk]�+ ef �"'�! �"^]�\B�$(�+n_�y1" �
b^* a-+ r �-(�)^"�]^d�#
"&%'"&ef*,)�o'} a-]�\B*`ef �%�b^�-?AN�� ���-��N��:;�8 ;�CE5!6�8 9��B��;�8 <>=
��2�<�N����W�B;�<!��2�FA6�Q�� ��6�4�C�����8 ;�<�����C�5!6�8 <��B4�G18 6�Q�4����W� C ±�����± �

� m1m�� � �lG1����;�6���Q����I��6�4�	��l±1H�;�<���23;���6��¥���&�/����4§<���H�� =U¿����B���B<�8 �BÀ
���B���B<�8 �¯��� Q�����8 <�N���;�²¬4�8 ;��:H�;�;�8 ��6¡��6�4¡T�������2$��2$�B��6��B�:T�<�;��ÁX>6
���B�7����<´LE�:G16��&��� �B; � �:G1����;�6���Q����´»��:»��&=kL�� F��:	��M8 <�NM���:������6��C
±@��¢£��Q��B����6�4�J'����8 �A����8�C��:4�8 <�����;�C�o�_ � (�+-)^"&b�*`+ j (�ef{�\�" �>g +-b`��*`\�"^_
h ]�%!�q{�e«(�ef*`]�+ � �7 �"$Z/Z r-jÃÂ´g�g�Ä ]�\BÅ&b^ �]^��b^�?AF´�!J7° » ?q������� � �:��C
FA�M�:��Q��B6�<@��6�4¬�l8 ;�<���8 V�H�<��B4¬J7����N�8 <��B�:<�H����:;@°���V ½ �A5!6�8 9��B��;�8 <>=³��2
»!�:��4�8 6�QE��X>	�� �©� �«D Ó ~�Ñ�~ � m�� � �«DEC ±����1± �

� m ± � � �G1����;�6���Q����l��6�4
L�� F��	���8 <�N���FA�M�B��Q��:6��B����2´T�����Æ£<���V�� ��;��:������N
;�<�����<��BQ�8 �B;�V���;��B4��6�
;�8 ��T�� ��8 6�N��:��8 <���6��:�'�M�:��N���6�8 ;�����X>6ÇZ�\�] �
)^"^"^_�*`+&a-bk]^dke« �" ���� µ �k"&+-"&ef*`)'(�+-_ s/� ]�} {�ef*,]�+n(�\B� h ]�%7��{�ef(�ef*,]�+
h ]�+&d^"&\�"&+n)�"&��������Q���6�G1��H�2,����6�6�C ±���� m��

� m9Ñ��
±@�&°���6��:8 �EC�»��&��������C����&�W��� �B6�¨C���6�4�	��&X>;�<�����8 ���Qm � m/��T�<�8 �M���-T-4�V
;�<���H��:<�H����!��� 8 Q�6����B6�<�;�²E��V�����6���N��«��6�4��«�BH�<A��� Q�����8 <�N��¡2,���A<�N��!�M��0��
8 �kH��S�B��6�<����B<��M��T$�&9��B��� ��T@T�����V�� �:����Z/\�]&)�"^"^_�*`+&a-b�]Bd��! �"'�´* d�ef 
o'+-+-{�(�} g +ne«"&\B+-(�ef*`]�+-(�} h ]�+&d^"&\�"&+-)^"�]�+ h ]�%7��{�ef(�ef*,]�+n(�}�#�]�} "^)&{ �
} (�\MÈ�*`]�} ]�a-��x�É s�h!i #
È ����� µ C ±���� m��

� m�~��
?/���
��;��B��<��E�³���:�M�:<�8 ����� Q�����8 <�N���;�²@JÊ;�N�����<�8 6�<�����4�H��:<�8 ��6��³X>6
����������6��CA¢7��±�� �&9��B��CA��6�4³�z�q�l����8 Q��ECA�B4�8 <�����;�C j "&| g _"�(�bW*`+
i ��ef*,%'* Ë�(�e«*`]�+-���
�B±��������«�78 � ��C�m�D�D�DE�

� m Ó �
?/� J'���
��;��:��<��E�´?A����V�� �:�M��;74�����<�8 �M8 ¨B��� ¾Ì �'6�T�C��T�����0�8 �M��V�8 � 8 4���4��
���:����T�H�<���� ¾Ì �1�B9���� H�<�8 9��E² 4��lT���ÍÌ <�8 �B�@ÎÌ <��B����8 �E�EZ/ �Ï`yK�7 �"&b^*,b^x7Ð�+n* �� "&\Bb^*`_�(�_�" s b^ef(�_�{�(�}q_" h (�%7��*,+-(�b^x`È�\�(�b^*`} C ±���� m��

� m����
L�� F1�n	��M8 <�N��'��N����B���«�B9���� H�<�8 ��6��2��M�:�M�:<�8 ����� Q�����8 <�N��M;�2,����T������
<��:8 6�;�<���H��B<�H����7T����:4�8 �:<�8 ��6���X>6��¡�&�7����</L��&G16������ �B; � �&G1����;�6���Q����
»���»!�&=$L�� F1��	���8 <�N�����������6���C�±@��¢£��Q��:����6�4�J'���8 �/����8�C�B4�8 <�����;�C
oM_ � (�+-)^"&b@*`+ j (�ef{�\�" �>g +-b`��*`\�"^_ h ]�%7��{�ef(�e«*`]�+ � �! �" Z/Z r-jÑÂ�g�g
Ä ]�\BÅ&b^ �]^��b^�-?´FA�!J!° » ?q������� � �B��C-FA�M�B��Q��:6�<1��6�4 �l8 ;�<���8 V�H�<��B4 J7���
�^N�8 <��:�B<�H����:;k°���V ½ �-576�8 9��:��;�8 <>=���2�»!�B��4�8 6�Qn�-X>	�� �§� �«D Ó ~�Ñ�~ � m�� � �«DEC±����1± �


