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MPb`b[Z?K�k^lqZGa�k���\^Q�W[W[fqO^�4WX_P�6ZGW[n^Z?Y�Wed�_�\^fqZGU?Z?b$_PS�_PStZ~MVUon�jzd9n^fglqZ�_6O^ZmUonpMPfgY�fqb�MPb[b`Z?K k^lgZ?a
SiY[_PK�_6O^Z$_PS:WXn�Z�lqMPY[�6ZGY9\^fqZGU?Z?buMPO^a�Wed�_�_VS:WXn^Z$b[KEMPlglqZ?Yt\�fqZ?UGZ?bGr9��n�Z?O�a^Z�WXZGY[KmfqO^fgO^�mW[n^Z
_6\�W[fqKEMPl^\^Y`_�a�Q^UGW[fq_6O�\^lqMPO�j�WXn^Z�KEMPORQ�STMPUGW[Q^Y[ZGYcK�Q^b`W]WoMV�PZufgO�WX_$MPU?UG_6Q^O�W�W[npMVW>_6O^lw����l�MPY`�6Z
MPO^a��4b[KEMPlqlz\^fqZGU?ZGb�MVY[Z�M~�VMPfqlqMPk^lqZVr ��O^Z�WXMPk^lqZ�fgbHb[_6lga�Si_6Y����6�P�����Xj�d9n^fqlgZ�WXn�ZmUon^MPfqYHb`Z?lqlgb
Si_6Y��~�6�6�����or}��O^a^ZGY�WXn^Z�MVb[b[Q�KE\�W[fq_6OEWXnpMVWtMPlql�fgW[Z?Kmb�\^Y`_�a^Q�U?Z?a4U?MPO k|ZHb`_6lqahj^MPO^a�W[npMVW�W[n^Z
YXM~d	KNMVW[Z?Y`f�MPl|npMPb�MPlqY`Z~MPa���k�Z?Z?O�\pMPfga Si_6Y?j^a�ZGWXZGY[KmfqO^Z�W[n^Z�_6\�W[fqKEMPlh\^Y`_�a�Q^UGW[fq_6O4\^lqMPO�r
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¢ KEMPlql|\^fqZGU?ZGb
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¤ n^MPfqYGj�¥§¦

szMPk^lgZPj�¥�¨

��ky©`Z?U�WXfw�6ZP��ª�M¬«�fgKEfg?Z�fgO^U?_6KmZ
® MPY`f�MPk^lgZ�a^Z�¯pO^fgW[fq_6Oh�°¥�¨ ± ORQ^K�k|ZGYt_PS}WXMPk^lqZGbtKNMVOyQ�STMPUGW[Q^Y[ZGa�MPO�a�b`_6lqa

¥§¦ ± ORQ^K�k|ZGYt_PS:UonpMVfqY[btKEMPORQ�STMPU�WXQ^Y`Z?a²MPO^a�b[_6lga
³ ± W[_PWoMVl�fqO^UG_6KmZ

ª²_�a�Z?l�� KNM¬« ³ ± �~�6�6�V¥�¨µ´ ���6�P�V¥§¦
b[Q^ky©`ZGUGW�WX_ ¶¬¥�¨°´ ¥§¦ · � ¸il�MPY`�6Z�\^fgZ?UGZ?bo¹

¶¬¥�¨°´ ¶¬¥§¦ · � ¸Tb`KNMPlglh\^fgZ?UGZ?bo¹
¥�¨�ºt¥§¦ » � ¸i\^n���b`fqU?MPlvY[Z?b¼WXY`fqUGW[fq_6O�bo¹
¥�¨�ºt¥§¦½fgO�WXZ?�PZ?Y[b ¸Tfg�6O^_6Y`Z?a n^ZGY[Z�¹
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¢ WXMPY`W[fqO^�4MVW�O^_4\^Y[_ya^Q^U�WXfq_PO�j���±'¸ ��ºX��¹�� j�dcZ�Q^b[Z�W[n^Z�KEZ�WXn^_ya<_PSck|ZGb`W�KEMPY[�PfqOpMPl \^Y`_P¯^W
WX_�Uon^_y_6b[Z�WXn^Z�fgW[Z?K�WX_�\^Y[_ya^Q^UGZPr ¢ fgO^U?Z9¥�¨]npMVb>W[n^Zun^fg�6n^ZGb`WcKNMPY`�6fqO^MPl^\^Y`_P¯^W~j�dcZ�\^Y`_�a^Q�U?Z
MPb9KEMPO��NWoMVk^lqZGb�MVbt\|_6b`b[fgk^lqZVrCJ�W���±�¸���ºo��¹�� j�WXn�Z?Y[Z�MPY`ZHO^_EKm_6Y`ZHl�MPY`�6Z�\^fgZ?U?ZGb?r
stn^Z KEMPY`�6fqOpMVlh�VMPlqQ^Z$_PS:¥§¦ufqb�O^_�d�¶V�6�Eb`fqO^UGZ�WoMV�yfgO^�EMP\pMPY¼Wu_6O�Z�WoMVk^lqZN¸�± ���P�6�����¼¹���fgZ?lga^b
Wedc_�UonpMPfgY[b ¸ ±�¶P�6�6����� ¹�r��eO^UGY[Z~MVb[ZN¥§¦�KEM¬«�fqKEMPlqlw�6rmJ�W��L±µ¸ ¶�º ¶6¹ � j}W[n^Z?Y`Z�MPY`ZEO^_�KE_6Y`Z
b[KEMPlglh\^fgZ?U?ZGb?r
stn^Z$KNMVY[�6fgOpMPl§�PMVlqQ^ZH_PSz¥�¨�fgb9O^Z?��M¬WXfg�PZE¸T_6O^ZHn^MPb�W[_�WoMP�VZ�MP\^MPY`WtWedc_EUon^MPfqY`b9W[_Ek�Q^fqlga _6O^Z
Z�«yW[YXM�WoMPk�lqZPjClg_6b[b�_PS����6�����¼¹ jCMPO^a b[_<fgb�WXn�Z KNMPY`�6fqO^MPlC�PMVlqQ^Z�_VS�¥§¦²¸i_6O^Z�WoMVk^lqZ�K�Q^b`W�k�Z
WoMV�PZ?O MV\pMPY`W$WX_²k^Q^fglqa�_6O^ZNUon^MPfqYGj}lq_Pb[b$_PS9�6�6����� ¹�r���ZGO^U?Z���±°¸�¶�º ¶P¹ � fgb�_6\�WXfqKEMPl rNstn^Z
KEM¬«�fqK Q^K \^Y`_P¯^W�fqb��6¶V�6�����or
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stn^ZNSi_Plqlq_�d9fgO^��W[n^Y[ZGZ KE_ya^fw¯pU~MVW[fq_6O�b�MVY[Z�\�Z?Y¼Si_6Y[KmZ?a�fgO^a^ZG\|ZGO^a^Z?O�W[lg�6jCb¼WoMPY¼WXfgO^��SiY[_PK°W[n^Z
_6Y`fq�6fgOpMPl�KE_ya^Z?l r
# ¢ Q^\^\�_6b[ZmWXnpM¬W�MVO�MPa^a�fgWXfg_6OpMPl}l�MPY`�6Z�\^fqZGU?ZEd�MPb$_P{|Z?Y[ZGa�WX_�WXn^ZmKEMPORQ�STMPUGW[Q^Y[ZGY?r���_ d
K Q^Uon�d�_PQ^lqa²n^Z%$Vb`n^Z�k�Z�d9fqlqlgfqO^� W[_E\^M��4Si_6Y9b`Q^Uon<ME\�fqZ?UGZPj�MPO^a²n^_�d�KNMVOR�4\�fqZ?UGZ?b9d�_PQ^lqa
k�Z�dc_6Y¼WXn4WXn^fgbt\^Y[fgU?Z%&
JuO�b`dcZ?Y?��d9fwWXn MPO MVa^a^fgW[fq_6O^MPlclqMPY[�PZN\^fgZ?U?ZVj>M�UonpMPfqY�U?MPO k�Z�WXQ^Y`O^Z?a fqO�W[_ M�WoMPk^lgZPr stn^Z
\^Y`_P¯^W�SiY[_6K W[n^fqb�MPa¬©`Q�b`WXKmZ?O�W�fqb����6�P�('����P�6�N±��6�6�����orcstn^Z�KEMPORQ�STMPU�WXQ^Y`Z?Y�fqbtd9fqlglqfqO�� WX_
\pM~��Q^\�WX_u�6�6�����|Si_6Y}Z?MPUon l�MVY[�6Z>\^fqZGU?ZVj�MPb}lg_6O^�uMPbzW[n^Z?Y`ZtMPY[ZcUonpMPfgY[b}lgZGS W?r ¢ _�jVWXn�Z�KNM «�fgK Q^K
ORQ^K k�Z?Y9_PSz\^fqZGU?ZGb�k�_6Q^�PnRW�fgb�¶�r
# ¢ MPKmZHxyQ�Z?b`W[fq_6O�Si_6Y�WXn�Z$b`KNMVlqlh\�fqZ?UGZ?bGr
JuO�b`dcZ?Y?�]d9fgW[n�Wed�_EMPa^a�fgWXfg_6OpMPl�b[KEMPlglh\^fgZ?U?ZGb?jpM WXMPk^lqZuU~MPO4k�ZHU?_6O��6ZGY`W[Z?a�fgO�WX_�Wed�_�UonpMVfqY[bGj
WX_4MVO<MPa^a^fwWXfg_6OpMPlv\^Y`_P¯^WH_PS�¶()����P�6�*'L���6�6�N±+�6�6�����orHstn^Z �VMPlgQ^Z�\�Z?Y�\�fqZ?UGZ fqb�WXn^ZGY[ZGSi_PY[Z
¶P�6�����XjpMPO^a WXn�Z$KEMPORQ�STMPU�WXQ^Y`Z?Y9fqb�d9fglqlgfqO^��fqb�d9fqlglqfgO^��W[_E\pM~� Q�\�W[_�W[n^fqbt\�Y[fqUGZHSi_6Y9MPbtKEMPO��
MPb,��b[KEMPlql|\^fqZGU?ZGb ¸iO^_�KE_6Y`Z�WXnpMVO�¶�WoMVk^lqZGbtU~MPO�k|Z�k^Y`_6�PZGO�a^_�d9O§¹ r
# ¢ Q^\^\�_6b[Z$WXn^Z�\^Y[fgU?Z$_PS:WXn�Z$WXMPk^lqZGb�STMVlqlqbtW[_�-.�P�����Xr���npMVWub[n^_6Q�lqa�k�Z$KNMPORQ�STMVUGWXQ�Y[Z?a�fqO
_6Y`a^Z?YtWX_�KEM¬«�fqKmfqGZufqO�U?_6KmZ%&
JuO�b`dcZ?Y?� stn^Z�KEMPY[�PfqOpMPl��VMPlqQ^Z _PS�¥§¦�fgb�Uon^MPO^�6ZGa	WX_L���6�6��'/-.�P��± ¶.�V�����m\�Z?Y�UonpMPfgY
¸Ta�fqb[KEMPO�WXlgZ�M�WXMPk^lqZuMPO^a4k^Q^fglqa M Uon^MPfqYX¹�r:stn^fgb��VMPlqQ^Z�fqb��VMPlgfqaNMPbtlq_6O���MPb�W[n^Z?Y`Z�MPY[ZuWXMPk^lgZ?b
WX_²a^fqb`KNMVORW[lqZVj}f�r ZPrwj}fgO^U?Y`Z~MPb`ZN¥§¦ k���¶�WX_�¥§¦m±0�21:d9n^fqUon��Pfg�6ZGb�¥�¨�±���r�stn^ZNKEMPY[�PfqOpMPl
�VMPlqQ�ZN_PSt¥�¨$fgb�O^_�d3-.�P�4'"���P�6�<±5'�¶.�V�����Xj}WXn^MVW fgb?j:fwW�fgb�O^_PW�\^Y[_V¯^WoMPk�lqZEW[_�k^Q^fglqa�MPO��
Km_6Y[Z WXMPk^lqZGb?r6��Z?O^UGZ6� ± ¸T��º7�R¹���¸iKNMVOyQ�STMPUGW[Q^Y[fgO^���4UonpMPfqY`b�MPO^a O^_ WoMVk^lqZGbo¹ufqbH_P\�WXfgKNMPl
MVW�M�WX_PWXMPl�fgO^U?_6KmZ�_PS8���6�P�4���or

¶
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b`Q^ky©`Z?U�W�W[_ =�¨e¨ ¥�¨ ´ =�¨T¦X¥§¦ · >?¨=�¦[¨ ¥�¨ ´ =�¦e¦X¥§¦ · >o¦

¥�¨�ºt¥§¦ » �

4655
7

¢ Q^\�\|_6b`Z$W[n^ZHSi_6lqlg_�d9fqO^��UonpMPO^�6ZGbuMVY[Z�KNMVa^Zm¸TfgO^a^Z?\�Z?O�a^Z?O�W�_PS}Z?MPUon�_PWXn^ZGYo¹ �
# >~¨]± ��´9?@>?¨Gj'?@>?¨>±�� : ��
�± ¸ ��º~��¹�� : ³ 
�± �P�P�6�����
�eO^UG_6KEZ�\�Z?Y9MPa�a^fgW[fq_6OpMVlhl�MVY[�6Z�\�fqZ?UGZP� �P�6�P�(' �6¶P�6�����c± �P�6�����?@>?¨BA�¶��6fw�6Z?b9O^_�SiQ^Y¼WXn^ZGY9fqO^UG_6KEZHb`fqO^UGZH¥§¦�»���K Q^b¼W�MP\^\^lw�6r
# > ¦�± ��´9?@>o¦ j'?@>o¦t± ¶ : ��
�± ¸¼�6º7��¹�� : ³ 
�± �P�P�6�����
�eO^UG_6KEZ�\�Z?Y9MPa�a^fgW[fq_6OpMVlhl�MVY[�6Z�\�fqZ?UGZP��¸ �V�6�6� '
�6¶P�P��¹DC6¶y���c±�¶P�6�����?@>o¦EA �m�6fw�6Z?b9O^_�SiQ^Y¼WXn^ZGY9fqO^UG_6KEZHb`fqO^UGZH¥�¨�»���K Q^b¼W�MP\^\^lw�6r
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KNM¬« ³ ± ���P�6�V¥�¨µ´ ���6�P�V¥§¦
b`Q^ky©`ZGUGW�WX_ ¶¬¥�¨°´ ¥§¦ · � ¸¼� ¹

¶¬¥�¨°´ ¶¬¥§¦ · � ¸�¶6¹
¥�¨�º9¥§¦ » �

�eO^ZGxyQ^MPlqfwWXfqZGb:U~MVO^O^_PW>k�ZtKNMPO�fq\^Q^lqMVWXZGa Q^b`fqO^��Y[_�d _6\�Z?YXM¬WXfq_PO^b?r ��ZtWXn�Z?Y[Z�Si_6Y[Z�W[Q^Y[O²¸ � ¹:MPO^a
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KEM¬« ³ ± ���6�6�¬¥�¨°´ �~�6�6�V¥§¦
b[Q^kR©`Z?UGW�WX_ ¶ ¥�¨°´ ¥§¦ ´ �V¨ ± � ¸ � ¹

¶ ¥�¨°´ ¶¬¥§¦ ´ ��¦ ± � ¸ ¶6¹
¥�¨ º9¥§¦~º��V¨ º���¦ » �

� ZHO^_�d npM~�6Z � �VMPY[fqMPk^lgZ?btMPO�a�¶ ZGxyQ^MVWXfg_6O^b?rC� Z�d9fqlglhZ?lgfqKmfqOpM¬WXZu¶�_VS W[n^Z(���PMVY[f�MVk^lqZGb�k��
WXn�ZHQ^b[ZH_PSvW[n^ZHZ?xRQpMVW[fq_6O�b?jpMPO�a���fgZGdLWXn^ZH\�Y[_6k^lgZ?K fqONW[Z?Y`KEbt_PSvW[n^Z�Y[ZGKNMVfqO^fgO^���VMPY`f�MPk^lgZ?bGr
� Z Y[ZGSiZGY WX_<WXn�Z��PMVY[f�MVk^lqZGb Q^b[ZGa�W[_<b[_6lw�6Z WXn�Z b`�yb`W[Z?K _PS�Z?xRQpM¬WXfq_PO^b�MPb WXn�Z������	��
�����
	
�VMPY[fqMPk^lgZ?b?jyMPO�aNWXn^Z�Y[ZGKNMPfgO^fqO��$_PO^Z?b�W[n^Z���
������	��
�����
	^�VMPY`f�MPk�lqZ?bGr}� Z�d9fqlgl§MPlqb`_�a^Z�¯pO^ZuW[n^Z
_6ky©`ZGUGW[fg�6ZmSiQ^O^U�WXfq_PO ³ fqO WXZ?Y`KEb�_PScWXn^ZmfqO�a^Z?\�Z?O^a�Z?O�W��VMPY`f�MPk^lgZ?bGrm��n^ZGO�Uon^_y_6b[fgO^�4d9n^fqUon�VMPY[fqMPk^lgZ?bHWX_²k|ZEa^Z?\�Z?O^a�Z?O�W�MPO^a�d9n^fqUon WX_�k�ZNfgO^a^ZG\|ZGO^a^Z?O�W?j}d�ZEK Q^b¼W KEMP�PZmb[Q^Y`ZEW[npMVW
¸¼��¹>WXn^Z�a^ZG\|ZGO^a^ZGORW��VMPY[fqMPk^lgZ?b�U?MPO4k|ZHQ�b[Z?a4WX_�b`_6lg�PZ�WXn^ZHlgfqO^Z?MPY�b`�yb¼WXZ?K�1^WXn�fqb�d9fglqlhY`Z?xRQ^fgY[Z
WXn^MVW�WXn�ZHU?_6Y`Y[Z?b`\|_PO^a^fqO��mUG_6lqQ�KEO^b�_PSvWXn^Z�b¼�yb`WXZGK�KNM¬WXY[f «NMPY[Z�lgfqO^Z?MPY[lw�mfqO^a^ZG\|ZGO^a^ZGORW 1§MPO^a
¸�¶P¹ W[n^Z�b[_6lgQ�WXfg_6O�WX_ WXn^Z�lqfgO^Z~MVY�b`�yb`W[Z?K MPlqb`_<SiQ^lg¯plgb WXn^Z�O^_6Oy�eO^ZG��MVWXfw�yfgWe��Y`Z?xRQ^fgY[Z?KmZ?O�W[b?r
� ZHO^_PWXZ�W[n^Z�Si_6lglq_�d9fqO^���zZ?MPUon²UG_6O^b¼WXYXMVfqO^ZGa�k�_6Q^O�apMPY`�NU?_6Y`Y[ZGb[\�_6O^a^btWX_�M��VMPY`f�MPk�lqZ�d9fwWXn�M
�VMPlqQ�ZH?Z?Y`_^�
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