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ACBEDFB*B�G*H(I�JKB�L�MNH(I�B�OQPNR�STPVUWSXRYLZB�OZH[RYOZM\R�SXS B(]1M�^�_
�a` M\bcB�U�OQdNU�MeHZL(f B�JKH[RYOZM<]1B�OZL ` MgdNUWR�S'R�h�B�U�JgLZH(_
ikjmlgn�oNprqtsvuFwyx B�J�H(fX^:MNO8RzPeSTRYHZH(f {WPNRYL�f B�J}|KOZB�DWS Mgh~f J�] ` fTP ` L ` MNOZM�f H�B�J�M�OZM�R�S ����R�S U�M�^�f JK|�UKL(I���I�R?J�^�R
DWf J�R?OZ��� ������� O�MNHZ|�B�J�HZM��KRYO(fXR?D�S M�I��[_ �a` MeOZM�R?OZM�L�MNJ�LZO(R�f JWf J���PNRYHZMNH(I�bcB�O�] ` fXP ` L ` M.��R�S U�MeH�BFb'��RYJW^��
R?O�M\R?HQb�BFSXS B(]�HQ�Zb�B�O���B�UKOQP�B�Jg��MeJWf MeJWP�M�I�L ` M<L�O(R�f J�f JK��PeR?HZMNH ` R���M�D�MNMeJ�B�O�^�MeOZMg^�Dg��L ` M<�KR�S U�M<Btbt� ���

� � _ � � _X� � _ � � _ � � _ � � _X� � _ � � _T� � _ � � _T�
� � � � � � � � � � �

R ��� HZL�fThERYLZM8L ` M\MNOZO�B�OQO(RYLZM8BFbmL ` M\B�J�Me��JKMgRYOZMeHZLZ�J�M�f � ` DFB�Oz� � ��A�A � PeSTRYHZH(f {�MNOzb�B�OQL ` f HQ|�OZB�DWS Mgh%UKH(f JK�
S MgRZ��Me�B�J�Me�B�U�L�P�O�B�HZHQ�KR�STfX^KR?L�f B�JW_}� �VM�I¡PVOZB�HZHQ��R�SXfT^KR?L�f B�Jyf J¢] ` fXP ` M�R�P ` L�O(R�f J�f JK��PNRYHZM�f HQ|�OZM�^�fXP�L�M�^
UKH(f JK�}R�SXS�L ` M[B�L ` MNO�L�O(R�f JWf J���PeR?HZMeH(_ �.£ S HZBtItH ` B:]¤b�B�O�M�R�P ` L�O(R�f J�f JK��PNRYH�MQ] ` MeL ` MNO�f L�OZMeHZUWS L�H.f J�RYJ
MeOZOZB�O�] ` MeJ¢^�Btf JK��P�O�B�HZH��KR�STfX^�RYL(f B�JW_

D ��� HZL�fThERYLZM�L ` M�MNOZO�B�O[O(R?L�M�BFb�R\L ` O�MNMe��JKMgRYOZMNHZL��J�M�f � ` DFB�O�� � ��A�A � PeSTRYHZH(f {KMNO¥b�B�O�L ` f H�|KOZB�D�S M�h¦UKH(f JK�
S MgRZ��Me�B�J�Me�B�U�L.P�O�B�HZH��KR�SXfT^KR?L�f B�JWIaRYJW^\H ` B:]%b�B�O�MgR�P ` LZO(R�f JWf J���PeR?HZM[] ` MNL ` MeOEf L�OZMeHZUWS LZHEf J§RYJ�MeOZOZB�O
] ` MNJ¢^:BFf J���PVOZB�HZH¨��R�SXfT^KR?L�f B�J�_

P ��© J�L ` M<D�R?H(f H¨BtbtL ` M<OZMeHZUWS L�H[f J�|WR?O�LZHQ�ZR � R?J�^��rD � R?DFB:��MgIªfXbt��B�U ` R�^�LZBEUKHZM<Mgf L ` MNO � �5A�A«B�O � ��A�A
L�B�hER?G�M<|KOZMg^KfTPVL(f B�J�HQbcB�OQR�LZMeHZL�HZMNL�I�] ` fXP ` ]�B�UWSX^�D�M�L ` M<D�MeLZL�MNOQP ` BtfTPVMg¬
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ikjmlgn�oNprqtsvtw¯® M�S B(]°RYOZM�H(PNRYL�LZMeOZ|WS B�L�H�Btb'L ` M�f JK|�UKL��KR?O�fTRYDWS MNH(I���±QRYJW^\�8²�I�f J}L7]1B�^KR?L�R?HZMeLZH�]kf L ` �����
PNRYHZMNH(_´³�B�O�DFB�L ` ^�RYL�R?HZMNL�H(IaL ` Mz��R?O(fXR?D�S MNH ` RZ��MzDFMNMeJ�HZL�R?J�^�R?O�^�f µNM�^�L�B ` RZ��M�h�M�R?J�µNMeOZB§RYJW^�HZL�R?J�^�RYO(^
^�Me�'fXR?L�f B�J�B�J�M�_��ZA¶B�L�M<L ` R?L�L ` M�OZMNHZ|FB�JKHZM<�KRYO(fTRYDWS M\f H�J�B�L·H ` B(]�J ` MeOZMg_ �
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¸¨R?L ` MeO¨L ` RYJ¹UKHZM<L ` MNHZM<LV]�Bºf J�|KU�L�H[b�B�OQREPNSXR?HZH(f {WPeR?L�f B�J�B�O�OZMN��OZMeHZH(f B�J¢h�MNL ` B"^�I�]1M<]1B�UWSX^¹SXf G�M<L�B8O�Mg^:UWPVM
L ` M�h»L�B\B�J�S �¥B�J�MQ��R?O�fTRYDWS MQD*�¥|KOZBK¼ M�P�L�f JK�\L ` MQ|�Btf J*L�H�B�J*L�B\L ` MQ{�OZHZL¨|�O(f JWPef |�S MzP�Bth�|�B�J�MeJ*L�^Kf OZM�P�L�f B�J�_¡�eb
½�¾ � ½ ±Y¿ ½ ² � f H¨R���MgPVLZB�O�OZMe|�OZMeHZMNJgL�f JK��L ` M<f JK|�UKLZH¨b�B�OaHZBFh�M<PeR?HZM�I�R?J�^�À\f H¨R���M�P�L�B�O�BFbtS MNJK��L ` B�J�M¡|�Btf JgL�f JK�f J8L ` M[^�f OZM�P�L�f B�J8BtbgL ` M¨{KOZHZLC|KO(f J�PNf |WS M[PVBFh�|FB�JKMNJgL(I�L ` M¨|�OZBK¼3MgPVL(f B�J8B�J8L ` M¨{�O�HZLC|�O�f J�PNf |WS M[PVBFh�|FB�JKMNJgLC]QfXSTS
D�M ½"Á À�_¡ACB�L�M¨L ` RYL�Â¡ÀQ]1B�U�ST^ER�S HZBkDFM[R¡�KR�SXfX^8f JW^KfTPeR?L�B�O¶BFb�L ` M¨|�O�f J�PNf |WS MQP�Bth�|�B�JKMNJgL�^Kf O�MgPVL(f B�J�Ã���B�UºhERZ�U�HZM�Mgf L ` MNO(I*D�UKL���B�U¢h¨U�HZL�DFM\P�B�J�H(f HZL�MNJgL(_�Ä�O(RZ]ÅL ` M<��M�P�L�B�OZH���B�U�U�HZM�B�J�L ` M<|�S B�LZHQR?DFB:��Mg_
�a` M�d�UKMNHZL�f B�JKHaDFMgS B:]yR?HZG<��B�UQLZB�{�J�^[��R?|�|KOZB(Æ'fXhER?L�MgS � � L ` M1|KOZBK¼ M�P�L�f B�J�HmB�J[L ` M1{KOZHZLW|�O(f JWPef |WS M�PVBFh�|FB�JKMNJ*L
BFbgL ` M�b�B�UKO�|FBFf J*L�H�hERYOZG�M�^ £ I ® I x ItR?J�^8Ä�_�Ç¶B�U8H ` B�UWSX^\^:MNL�MNO�hEf JKM¨L ` M�|KO(f JWPef |�S M�PVBFh�|FB�JKMNJgL�^�f OZMgPVL(f B�J�H
D*��Me��M�I�J�B�L�D*��L�OZ�'f J��EL�BE]1B�O�GzJgUWh�MeO(fXPNR�SXS ��L ` OZB�U�� ` HZBth�M\b�B�O(h¨U�SXR�_��ZACB�LZM<L ` RYL���B�U¹H ` B�U�ST^�{K��U�O�M<B�U�L
L ` M�L ` M[R?J�HZ]�MNOZH�b�B�O�^KR?L�R?HZMeL � RYJW^\b�B�O�^�R?L�RYHZMNL � HZMN|WRYO(RYLZM�S ��ÈÉL ` MeHZM�^KR?L�R?HZMeLZH ` RZ��M¨J�B�L ` f JK�QLZBz^:BQ]Qf L `
MgR�P ` B�L ` MeO(_ �

R � ³�B�O·ÊmË o Ë n�lgo�u IFR?JW^8b�B�OCMgR�P ` |�Btf JgL�h.R?OZG�Mg^8f J\L ` M¨|WS B�L�IFPNf O(PeS M�L ` M¨JgUWh¨DFMNO�DFMgS B:]ÌL ` R?L�f H�R?|K|�O�B:Æ*�
fXhERYLZM�S ��L ` M�|�OZBK¼ M�P�L�f B�J�BFb�L ` R?L�|FBFf J*L·B�J�L ` M<{KOZHZL�|�O�f J�PNf |WS M\PVBFh�|FB�JKMNJgLQ^�f OZMgPVL�f B�J �
ÍFBtf JgL £.� � � _ � � � _ � � � _ � � � _ � � � _T� � � _ � � _ � � _ � � _T� � _ � � _ � � _ � � _ �
ÍFBtf JgL ® � � � _ � � � _ � � � _ � � � _ � � � _T� � � _ � � _ � � _ � � _T� � _ � � _ � � _ � � _ �
ÍFBtf JgL x � � � _ � � � _ � � � _ � � � _ � � � _T� � � _ � � _ � � _ � � _T� � _ � � _ � � _ � � _ �
ÍFBtf JgLQÄ � � � _ � � � _ � � � _ � � � _ � � � _T� � � _ � � _ � � _ � � _T� � _ � � _ � � _ � � _ �

D � ³�B�O·ÊmË o Ë n�lgo� IFR?JW^8b�B�OCMgR�P ` |�Btf JgL�h.R?OZG�Mg^8f J\L ` M¨|WS B�L�IFPNf O(PeS M�L ` M¨JgUWh¨DFMNO�DFMgS B:]ÌL ` R?L�f H�R?|K|�O�B:Æ*�
fXhERYLZM�S ��L ` M�|�OZBK¼ M�P�L�f B�J�BFb�L ` R?L�|FBFf J*L·B�J�L ` M<{KOZHZL�|�O�f J�PNf |WS M\PVBFh�|FB�JKMNJgLQ^�f OZMgPVL�f B�J �
ÍFBtf JgL £.� � � _ � � � _ � � � _ � � � _ � � � _T� � � _ � � _ � � _ � � _T� � _ � � _ � � _ � � _ �
ÍFBtf JgL ® � � � _ � � � _ � � � _ � � � _ � � � _T� � � _ � � _ � � _ � � _T� � _ � � _ � � _ � � _ �
ÍFBtf JgL x � � � _ � � � _ � � � _ � � � _ � � � _T� � � _ � � _ � � _ � � _T� � _ � � _ � � _ � � _ �
ÍFBtf JgLQÄ � � � _ � � � _ � � � _ � � � _ � � � _T� � � _ � � _ � � _ � � _T� � _ � � _ � � _ � � _ �
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ikjmlgn�oNprqts°ÎmwÐÏ MNO�M�RYOZM�H(PeR?L�LZMeOZ|�S B�LZH\Btb1L7]1By^KR?L�R?HZMeLZH(_Ñ³�B�O\MgR�P ` ^�R?L�RYH�MeL�I1L ` MNOZM�f H�B�JWS �´B�J�M�f JK|�U�L
�KRYO(fXR?D�S M�It��It] ` fXP ` |WS B�L�L�Mg^EB�J�L ` M ` B�O(f µNB�J*L�R�SWRYÆ'f H(ImR?J�^ºR<OZM�R�S ����R�S U�M�^EOZMNHZ|FB�JKHZM[��R?O(fXR?D�S M�Im�QIt] ` fTP ` f H
|WS B�LZL�Mg^�B�J�L ` M<��MeOZL�fTPeR�S'R?Æ"f H(_
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�a` M¥d�U�MeHZL(f B�J�H�DFMgS B:]¤RYHZG'Iab�B�O�M�R�P ` ^�R?L�RYH�MeL�IaR?DFB�U�L�L ` M�D�fXR?HERYJW^8��R?O(fXR?J�P�M[Btb"MgR�P ` Btb"L ` OZMeM�O�MN��OZMNHZH(f B�J
h�MeL ` B'^�H¨È S M�R?HZL�H(d�U�R?OZMeH[SXf JKMgRYO¨OZMe��OZMeHZH(f B�J¢�ZÒ�¸ � I�B�JKMN�J�M�R?O�MNHZL�J�M�f � ` DFB�O[� � �5A�A � IªR?J�^.L7]1MeJ*L7�*�J�M�R?O�MNHZL��
J�M�f � ` D�B�O�� ��� �5A�A � _'�7JÓR?JKHZ]1MeO(f JK�¹L ` MNHZMºdNU�MeHZL(f B�JKH(I���B�UÔH ` B�UWSX^ÔR?HZHZU�h�M8L ` R?LkL ` Mºf J�|KU�Lk��R?O(fXR?D�S MºbcB�O�R
L�MNHZL�|FBFf J*LQf J�] ` fTP ` ]1M\RYOZM\f J*L�MeOZMNHZL�Mg^�f HQP ` B�HZMeJ�U�JWfXb�B�O�hES �}b�OZBth°� � ¿ ��� _
³�B�O�ÊWË o Ë n�lgo�u I'PNf O(PeS M�L ` M<| ` O(R?HZM<L ` RYL�D�MeHZLQ^:MNH(P�O�f DFMNH�L ` M[Õ p Ë n BFb�MgR�P ` h�MeL ` B'^ �

Ò�¸ � x S B�HZM<L�BEµeMNOZB Ö�hER�STS ×8B'^:MNO(RYLZM ÒWRYOZ��M
� ��A�A � x S B�HZM<L�BEµeMNOZB Ö�hER�STS ×8B'^:MNO(RYLZM ÒWRYOZ��M
��� �5A�A � x S B�HZM<L�BEµeMNOZB Ö�hER�STS ×8B'^:MNO(RYLZM ÒWRYOZ��M

³�B�O�ÊWË o Ë n�lgo�u I'PNf O(PeS M�L ` M<| ` O(R?HZM<L ` RYL�D�MeHZLQ^:MNH(P�O�f DFMNH�L ` M[Ø�Ë�Ù p Ë sWÚ�l BtbtMgR�P ` h�MeL ` B'^ �
Ò�¸ � x S B�HZM<L�BEµeMNOZB Ö�hER�STS ×8B'^:MNO(RYLZM ÒWRYOZ��M
� ��A�A � x S B�HZM<L�BEµeMNOZB Ö�hER�STS ×8B'^:MNO(RYLZM ÒWRYOZ��M
��� �5A�A � x S B�HZM<L�BEµeMNOZB Ö�hER�STS ×8B'^:MNO(RYLZM ÒWRYOZ��M

³�B�O�ÊWË o Ë n�lgo� I'PNf O(PeS M�L ` M<| ` O(R?HZM<L ` RYL�D�MeHZLQ^:MNH(P�O�f DFMNH�L ` M[Õ p Ë n BFb�MgR�P ` h�MeL ` B'^ �
Ò�¸ � x S B�HZM<L�BEµeMNOZB Ö�hER�STS ×8B'^:MNO(RYLZM ÒWRYOZ��M
� ��A�A � x S B�HZM<L�BEµeMNOZB Ö�hER�STS ×8B'^:MNO(RYLZM ÒWRYOZ��M
��� �5A�A � x S B�HZM<L�BEµeMNOZB Ö�hER�STS ×8B'^:MNO(RYLZM ÒWRYOZ��M

³�B�O�ÊWË o Ë n�lgo� I'PNf O(PeS M�L ` M<| ` O(R?HZM<L ` RYL�D�MeHZLQ^:MNH(P�O�f DFMNH�L ` M[Ø�Ë�Ù p Ë sWÚ�l BtbtMgR�P ` h�MeL ` B'^ �
Ò�¸ � x S B�HZM<L�BEµeMNOZB Ö�hER�STS ×8B'^:MNO(RYLZM ÒWRYOZ��M
� ��A�A � x S B�HZM<L�BEµeMNOZB Ö�hER�STS ×8B'^:MNO(RYLZM ÒWRYOZ��M
��� �5A�A � x S B�HZM<L�BEµeMNOZB Ö�hER�STS ×8B'^:MNO(RYLZM ÒWRYOZ��M
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ikjmlgn�oNprqtsÓÛaw¢x B�JKH(fT^:MNOQR�OZMe��OZMeHZH(f B�J�|�OZB�DWS M�hÑ]Qf L ` L ` O�MNM\f J�|KU�L�H(I��º±YI��E²�I'R?J�^.�EÜ�IªR?J�^�R�O�MgR�S ��KR�S U�Mg^
OZMeHZ|�B�J�HZM<��R?O(fXR?D�S M�Iª�Q_aÝ�M<GgJ�B:]ÅL ` M<��R�S U�MeH�BFbtL ` MeHZM<�KRYO(fXR?D�S MeHQf J�L�MNJ�L�O(R�f J�f JK��PNRYHZMNH(I'R?HQbcBtSXS B(]�H �

��± �E² �EÜ �� _ � � _T� � _ � � _ �� _ � � _ � � _ � � _ �� _ � � _ � � _ � � _T�
� _ � � _T� � _ � � _ �� _ � � _ � � _ � � _ �
��_ � � _T� � _ � � _T�
��_ � � _ � � _ � � _ �� _ � � _T� � _ � � _ �
� _ � � _ � � _ � � _ �
� _ � � _ � � _ � � _T�

R � Ö:U�|K|�B�HZM<]�M<U�HZM\RESXf J�M�R?O�OZMe��OZMeHZH(f B�J¢h�B"^�M�S�]Qf L ` B�UKLQR?J¢f JgLZMeO(P�Me|�L�I�BtbtL ` M\b�B�O(h
� ¾ßÞ ±;��±aà Þ ²Y�E²�à Þ ÜY�EÜ

�?b1]1M¹MNHZL�fThERYL�M Þ ±YI Þ ²�I�RYJW^ Þ Ü¥D*�áS MgRYHZL\H(dNUWR?O�MNH(I1] ` R?L\]kfTSXS¶DFM�L ` M�MNHZL�fXhER?L�M�b�B�O Þ Ü�¬É��ACB�L�M �� SXR?DFB�O(RYLZM\PeR�SXPVUWSXR?L�f B�J�HQR?O�M<J�B�L�J�M�P�MeHZH(R?OZ��_ �

D � �?bK]1M�U�HZM�L ` MES MgRYHZL¡H:dNUWRYOZMeH·MNHZL�fXhER?L�MNHkb�B�O·L ` MEh�B'^:MgSg]kf L ` B�U�L<f J*L�MNO�P�Me|�L<f Jz|�R?OZL<��R � Ig] ` RYL¡]QfTSXSgDFM
L ` M<|KOZM�^�fXP�L�Mg^���R�S U�M�BFbm�âb�B�OQR�L�MeHZLQPNRYHZM\f J�] ` fXP ` ��± ¾ � I��E² ¾ � I'R?J�^��8Ü ¾ ��ãT� ¬

P � �?bK]1M�U�HZM�L ` MES MgRYHZL¡H:dNUWRYOZMeH·MNHZL�fXhER?L�MNHkb�B�O·L ` MEh�B'^:MgSg]kf L ` B�U�L<f J*L�MNO�P�Me|�L<f Jz|�R?OZL<��R � Ig] ` RYL¡]QfTSXSgDFM
L ` M<|KOZM�^�fXP�L�Mg^���R�S U�M�BFbm�âb�B�OQR�L�MeHZLQPNRYHZM\f J�] ` fXP ` � ± ¾ � I�� ² ¾ � I'R?J�^�� Ü ¾ � ¬

^ � Ö:U�|K|�B�HZM<]�M<U�HZM\RESXf J�M�R?O�OZMe��OZMeHZH(f B�J¢h�B"^�M�S�]Qf L ` RYJ¢f J*L�MNO�P�Me|�L�I�BFb�L ` M\bcB�O(h
� ¾ßÞtä à Þ ± � ± à Þ ² � ² à Þ Ü � Ü

�?bt]1MkMeHZL�fThERYLZM ÞFä I Þ ± I Þ ² IªR?J�^ Þ Ü Dg��S MgRYHZL�H(d�UWRYOZMeH(IK]kfTSXS�L ` MkMeHZL(fXhERYLZM\b�B�O Þ Ü DFMkL ` M<H(R�h�M\RYH[bcB�OL ` M\h�B"^�M�S�]Qf L ` B�U�LQf J*L�MNO�P�Me|�LQ��R?HQf J¥|WR?O�LQ��R ��� ¬

^ � �?b�]1M·UKHZM·L ` MkS M�R?HZL�H(dNUWRYOZMeH¶MeHZL(fXhERYLZMeH¨bcB�O�L ` Mkh�B'^�M�S(]Qf L ` f JgLZMeO(P�Me|�L�f J�|WRYOZL¨��^ � I�]QfXSXS:L ` M¡|�OZM�^�fXP�L�M�^
��R�S U�M¨Btb"�åb�B�O�R·LZMeHZL�PNRYHZM[f J8] ` fXP ` � ± ¾ � I�� ² ¾ � IFRYJW^�� Ü ¾ ��ãX� D�M�L ` M¨H(R�h�MQR?H�bcB�OCL ` M[h�B'^:MgS]kf L ` B�U�LQRYJ¢f JgLZMeO(PVMN|KLQ�ZRYH[f J�|�R?OZLQ� D �Z� ¬
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