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C1 C4’

uR?XKHs;>@: �etB�L��� 9��@+&�5" )��;����"ab �A`~i � )d] ��" �Ab>���5�(� �#)�� )�`Q� �����Aj [:] )d^ )d^ � ���5" )�`Q�#�f�C]("�c � �#� ](" � � *[/�5�(�
����"ab
�A`ki � )d](��"��#"�$%)d^ �1����)*�d]($ �f�C]�"ac � �#�5�4]�"%�#" 7�*[ �5�(� ����"ab �A`~i � )d] ��"�� ,

{d\r� � k��  ?XAdVY>@EH>@:6M@?BI;s;:/9d\cI`>@NLKL:6A�{zNLA;I;M6t�839`:DM@:�EH>@:_EHA;EHGXNLKHNLs;MfVYN1V@9;:�C6?X>^CDs;GXEH>�.��¥��� � �¤k
GX?BA;´H:6IfC6\eCDGBNcI`:baeVY>^?XA;M6t5�¬N%��:6ZL:6>D|dVY9`:DM@:3C6NLA`PSNL>^T�EyVY?XNHA;MREQ>@:�A;NQV�CDNHA;M@?BI;:D>^:DI�?XAºV@9;:�C6:DGXGBNHVY:bVY>@EHNLM@:
¹ ®�u�tF839;:=CnEHGBCDs;GXEQVY?BNLA]CDNHA;M@?BI;:D>^:DI�V@9;:=CD:DAdV@>YEHG(KLG[\cC6NLM@?BI;?XC�GB?XA;´yEHKH:�EHA;I�EHGXGBN%��:6I_V@9;:=EHI � EHC6:DAdV
GX?BA;´yEHKL:DM¬VYN/>@:6GwEya�PS>@NLT¼VY9;:6?X>�NL>^?XKL?BAFEHG � � � � �`| �]CDNLAcPSNL>@T7EQVY?BNLA;M6tf«OMvV@9;:D>^:o��EHMªA;N_EH<;<;GB?X:6I
s;Tf{;>^:DGBGwE]<�NQVY:DAdV@?wEHG5VYN�I;>@?[ZL:�VY9;:7NLs`V@:D>ºGB?XA;´yEHKH:DMªN%ZL:D>ºEHA�:6A;:D>^KH\�{FEH>@>^?X:6>l?BAmV@N�:6?BV@9;:D>ªVY9;: ��k
NL> �¬k���:DGBG¨|-VY9;:6M@:�>^:DT7EH?XA`:DI��W?BVY9`?XA�VY9;:_KL:6A;:D>@EHGg��0 �f>^:DKL?BNLA�VY9;>^NLs;KL9;NHs`V�VY9;:_:DAdVY?B>@: ¹ ®�u
CnEHGBCDs;GXEQVY?BNLA�tJ839;:6>@:bPSNL>@:Q|LVY9;: �OEHA;I �Ã>^:DKL?BNLA;Mr?XAlV@9;:�C6:DGBGXNHV@:6VY>@EHNLM^: ¹ ®�u�C6NL>@>^:DM^<�NLA`IºVYN �µ{�:6AmV �
CDNLAcPSNL>@T7EQVY?BNLA;MqNHP¬VY9;:�T7NHGX:DC6s;GX:Q|�EQM7M^9;N%�WAÃ?XA�uR?XKLs`>@: �ct[�L�LtÃW:D<z:6V@?BVY?BNLA�NHPª��k�EHA;I �Îkm��:DGXG
CDNLAcPSNL>@T7EQVY?BNLA;M-<;>^NcI;s`CD:DM�M^VY>@EH?XKH9mV�C�9FEH?BA;M��W?[VY9*El9;:DGB?XCnEQG�V��W?BM^V��ÎuR?BKLs;>@: �ct[�?�L�°t�839;: �(| � ¹ ®�u
?XA7CD:DGBGXNHV@:6V@>YEHNLM^:¬V@9es`M�M@9;N%�WM�V@9;:v>@:6GwEQV@?BZH:O:DA`:D>@KQ\�NHP �µ{�:6AmV �fZL:6>@M@s`M �^M^V@>YEH?BKL9dV �fC6NLA`PSNL>^T�EQV@?XNLA`MDt
�eV�EQ?XKL9dV(CDNHA`PSNL>@T7EQV@?XNLA;MJPS>^NLT�VY9`:���km��:6GXGeEH>^:pP�EnZLNHs;>@:6If?XA=CD:6GXGXNQVY:6V@>YEHNHM@:-{�:6CnEHs`M@:�NQP`VY9`:�EH{`M@:DA`CD:
NHPpM^V@:D>@?BCfCDGXEHM@9`:DM=EHA;I#V@9;:q<;>@:6M@:6A;CD:oNHP�EHAS� � k�� Ç MµV�EH{;?BGX?BM@?XA`K79d\eI;>@NHKL:DA�{�NHA;I�t=839;:�>YEHA;KH:fNHPVY9;:f�3km��:DGBGR?XA�CD:DGBGXNHV@:D>@EHNLM@:ºEHCDC6NL>@I`MO��:6GXGr�W?BVY9�E7>@:DC6:DAdVª<zNHVY:6AmV@?wEHGr:DA`:D>@KQ\#M@s`>^P�EHC6:qCnEHGBCDs;GXEQVY:6I
PSNL>�VY9;:7>@:6KL?XNLA�NHP�E�>YEQA;KL:oNHP3CD:6GXGBNykeNLGB?XKLNLTo:D>gCD>µ\eM^V�EQG�M^V@>@s;CbVYs;>^:DM6t �¤£ ��A�EHI;I;?[VY?BNLA�|JVY9;:7:DA;:6>@KH\
{FEH>^>@?X:6>q{�:bV���:6:DA�V@9;:��3k�EHA;I �Îkm��:6GXGBMo?BM�EHGXM^N�GBN%��:6>@:DI�?XA�CD:6GXGBNHVY:bVY>YEQNLM@:Qt �Hs`I;KL?XA`K�PS>^NLT VY9`:
CD:6GXGXNH{;?XNLM^:vM@NHGXs`V@?XNLA ¹ ®�u�|;V@9;?XM3:)�}:6C6Vg?XM3GB?X´Q:DGB\7VYN�{z:=>^:D?BA`PSNL>@C6:DI/s;<zNLA_M@NLG[ZHEyVY?XNHA�t
839;: ¹ ®�uRM-NL{`VYEH?XA;:6IfPSNL>�C6:DGXGBNL{;?BNLM@:�EHA;I�CD:6GXGXNQVY:6V@>YEHNHM@:�9FEnZH:g?BT7<`GX?XCDEQVY?BNLA;MJPSNL>RV@9;:3M^V@>@s;CbVYs;>^:

NHP�C6:DGBGXs;GBNLM@:�?BA/ZQEHC6s;s;T¼EHA;I_M@NHGXs`V@?XNLA�t �¤P�NHA;:lC6NLA;M^?XI;:6>@MgNLA;GB\*>@:DKHs;GwEH>^GB\�>@:D<z:nEyVY?XA`K7MµVY>@s`C6VYs`>@:DM6|
VY9;:7PSNLs;>fTo?XA;?BT�E/NLA�V@9;:]CD:6GXGXNH{;?XNLM^:oPS>^:D:]:6A;:D>^KH\�M^s;>^P�EHC6:]>@:6M@s;G[Vq?XA�PSNLs`>f<�NHM@M@?B{;GX:7M^V@>@s;CbVYs;>^:DM
PSNL>qE#C6:DGXGBs;GXNHM@:�MµVY>@EHA;I�t��¬N%��:bZL:6>D|�EQGBVY9`NLs;KL9�M^T�EHGBG�NHGX?XKHNLT7:6>@M=T�En\�PSNL>@T CD?B>@CDs`GwEH> ��k�NL> �¬k
��:6GXG�CDNLA`PSNH>@T7EQVY?BNLA;MD|eM^V@:D>^?XCvC6GwEHM^9;:DM3T7EH´H:¬VY9;:6M@:�CDNHA`PSNL>@T7EQV@?XNLA;M�9;?XKH9;GB\�?BT7<;>^NL{FEH{`GX:WPSNL>�GXNHA;KL:D>

� � �
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C4’
C1

uR?XKHs;>@: �ct[�?� ��9 ���*)�`Q�A] �?^ )�� ����"ab
�A`ki � )d](��"`�AbO���5�(�(�#)�� )�`Q� �����Aja[o] )d^`�C]("ac � �#�U����"ab
�A`ki � )d](��"��M)*�Lc#�5"8b�`*�?i
)d^ �U7�*[/�5�(� ,

M^V@>YEHA;I`MDt���A�EHI;I;?[VY?BNLA�|�EHGXG�V@9;:_CD:DGBGXNL{`?XNLM^:/EHA;I�C6:DGBGXs;GBNLM@:]C6>^\eM^VYEHGWM^VY>^s;C6V@s;>@:6M*9FEnZL:_KLG[\cC6NLM@?BI;?XC
VYNL>^M@?BNLA�EHA;KHGX:DMq?BA�VY9`:/�3ke>^:DKL?BNLA�|5?XA`I;?XCDEQVY?BA;K#A;N1:°a`<z:D>^?XTo:DAdV�EQG�:6Ze?XI`:DA;C6:/PSNH> ��k�EHA;I �¬km��:DGXG
{�:6A;I_CDNLA`PSNH>@T7EQVY?BNLA;MDt��¬N%��:bZL:6>D|�VY9;:6M@:ªCDNLs`GXI/<�NQVY:DAdV@?wEHGBGB\7NcC6CDs;>W?XA/M^NLGXs`V@?XNLA}t
²ªG[\cC6NLM@?BI;?XC¬GX?BA;´yEHKL:gCDNLA`PSNH>@T7EQVY?BNLA;M�VYEH´H:6A/:bacCDGBs;M@?[ZL:DG[\�PS>^NLTÆV@9;:ª�3kd��:6GXG}>^:DM^s;GBV3?BA/Ef>@?B{;{�NHA

M^V@>@s;CbVYs;>^:��W?BV@9�E�ToNL>@:7NL>ºGB:DM@M�ke<;>^NLA;NLs;A`CD:DI�GB:6PÌVµkm9FEHA;I;:6I�9;:6GX?XCDEHG5V��W?XMµVnt1839;:��Îkd��:6GXG�>^:DM^s;GBV@M
?XA�E1>@?BKL9dVµke9;EHA;I;:6I�9`:DGX?¢a�t�839;:6M@:_9FEnZL:/A;NHV�{z:D:6A�M^:D:DA�?XA�V@9;:]CD>µ\cMµV�EHGWMµVY>@s`C6VYs`>@:DMoEnZQEH?XGXEH{;GB:H|
{;s`VlCDNLs`GXI�<�NHV@:DAdVY?XEHGXG[\#{z:�NHP�?XTo<�NH>^V�EQA;CD:�?XA�EHToNL>@<`9;NLs;M=KLGwEQM@M@:6MDt_�cNHGBZQEQVY?BNLA�EHA;I�EHI;I;?[VY?XNHAFEHG
T7NHA;NLTo:D>@M�P�E%ZHNLs;>3VY9`:l��km��:DGXGÎt

� = �1=�? �1J&F�H J ��Y NQT�� � N-G�� ^QD/J&NQSUT

839;:�PSNL>@C6:°ke:°acV@:DA;M^?XNLA CDs;>µZL:�<;>@NeI;s;C6:DI {m\ÃV@9;:�M^VY>^:6V@C�9;?XA;K�M@?BTfs;GXEQVY?BNLAÃNHP &�kmCD:DGBGXNeI;NeI;:DCDEHNLM@:
EH<;<z:nEH>^Mº?BA�uR?BKLs;>@: �ct[� 3 t�839;?XMl?XMº<`GXNHV^VY:DI�NLA�V@9;:*MYEQT7:7>YEHA;KH:*EHMºEHTº\eGXNLM^:oV@N#:DA;EH{;GX:7I;?X>^:DCbV
CDNLTo<FEH>^?XM^NLAlNQP;VY9;:�CDs;>µZL:DM6t5839;:�C6:DGBGXs;GBNLM@:pM@?BTfs;GwEyVY?XNHA=M^9;N%�WM�To?XA;?BT�EHGH:DGwEQM^VY?BCD?[V�\�?XAlCDNLTo<FEH>^?XM@NHA
�W?BV@97EQTº\eGXNLM^:H|d�W?BV@97E�VYNQV�EHGF?BA;CD>^:nEHM^:g?BA7GB:DA;KQVY9�N%ZL:D>-VY9`:¬C6NLs;>@M^:¬NQP�V@9;:¬M^?XTfs`GwEQV@?XNLAfNQP�GX:6M@M5VY9;EHA
���a�*t gN�C�9;EH?X>�kmVYNykm{�NdEyV�VY>@EHA;M^?BVY?BNLA;M*NQPº<d\e>YEHA`NLM@:�>@?BA;KLM*NeCDC6s;>@>^:DI�VY9;>^NLs;KL9;NHs`V]VY9;:�C6NLs;>@M^:
NHP�V@9;:�M^?XTfs`GwEQV@?XNLA�t�839;:7M^V@>@:6V@C�9;?XA`K#CDs;>µZL:7?XM=CDNLTo<FEH>@EH{;GX:qV@N_V@9FEQVl<;>@NeI;s;C6:DI�{d\�:bac<z:D>@?BT7:6AdV
�ÎuR?BKLs;>^: �et��L�°t��gN%��:bZL:D>6|OEQM7VY9`:#M@?BTfs;GwEyVY?XNHA���EHM*{z:DKHs;A�PS>@NHT E�P�EH?X>^GB\�:°aeVY:DA`I;:DI�M^V@>@s;CbVYs;>^:
CDNL>^>@:6M@<zNLA;I;?BA;K�VYN�VY9FEyV-?XAoE�CD>^\eMµV�EHG�:DAdZe?X>^NLA;To:DAdVn|dV@9;:WKL>YEH<`9oGXEHC�´mM5VY9;:W?XA`?BVY?XEHGe>YEH<;?BIq:baeVY:6A;M@?BNLA
M@:6:DA_?XA]VY9;:ª:°a`<z:D>^?XTo:DAdV�EQGJCDs;>µZL:Ht

�A1C6GXNLM^:D>¬:ba`EHTo?XAFEQV@?XNLA}|�T7EHKLA;?[~FCnEyVY?XNHA�NHP5V@9;:qCDs`>^ZL:�EQGXGXN%�WMgPSNL>O?BI;:DAdVY?[~FCnEyVY?XNHA�NHPpE�V@>YEHAcx
M@?[VY?XNHA#EQV � s`M^VªN%ZL:6>o� � � ��< U�SM@:6:q?XA;M^:6Vª?XA#uR?XKLs`>@: �ct[� 3 �°tª839;?XMOV@>YEHA`M@?BV@?XNLA�?XMvA;NQV�M@:6:DA�?XA#VY9`:
:bac<z:D>@?BT7:6AdV�EHG�CDs`>^ZL:Q|;:D?[VY9;:6>�{z:DCDEHs;M^:v?BVp?XMpM@NºM@GX?BKL9dVn|mNL>p{�:6CnEHs`M@:v?[V�I;Ne:DM�A;NHV�NcC6CDs;>�?XAoM@NLGBs`VY?BNLA�t
839;:fVY>@EHA;M^?BVY?BNLA#?BMvCnEHs`M@:DI�{d\#>^NHV�EQV@?XNLA�NHP-VY9;:qKLG[\eCDNLM^?XI;?BCfGX?BA;´yEHKL:lV@NL>@M^?XNLA#EHA;KLGB:DMOPS>^NLT EHA���k
��:6GXG5C6NLA`PSNL>^T�EQV@?XNLA��Ì�W9;:D>^:7V@9;:7M^?XTfs`GwEQV@?XNLA���EHMlM^V�EQ>^VY:6I��vVYN�EHA'�Îkd��:6GXG-CDNLAcPSNL>@T7EQVY?BNLA�|}�W9`?XC�9
<;>@NeI;s;C6:DM�ElM@GB?XKL9dVpGX:6A;KHV@9;:DA;?BA;K=NHP�VY9`:¬C�9FEQ?XA�t�2�Ze?XI;:6A;CD:gPSNL>-VY9;?BMpV@>YEHA;M^?BV@?XNLA�?XMp<;>^N�Ze?BI;:DI7{m\oVY9`:
<;GXNQVYM=NHP�VY9`: �r| ��I;?BM^V@>@?X{`s`VY?BNLA�I`s;>@?BA;K�V@9;:*M@?BTfs;GXEQVY?BNLA�M@9;N%�WA�?XA�uR?XKHs;>@: �ct[� ß t�uR?XKLs`>@: �ctB� ß
�ÎEd�vM^9;N%�WMºM@s`<�:6>¥ke?BT7<zNLM@:6I �(| � V@?XTo:qM@:D>^?X:6Ml<;GBNHVYMªPSNL>=EHGBG��L�oKLGB\eCDNHM@?XI`?XC�GX?BA;´yEHKL:DMvV@9;>@NHs;KL9;NLscV
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uR?XKHs;>@: �ctB� 3 �Z3�^ �Zb �A`-��� ���
�)��5"��k] ��" � �a`d�#� g `Q��$��d���5$\+�l�)d^ � ���5��� ��$���$ �5� � ���*���*)�`*� )*�k^�]�" �%�d]Ci>���(� )d] ��"
�	� � !-, 3�^ �]�5"�$��)�� ��5"�$%$�]���)*�#"���� ��` !�](� "��A`ki �#�C](�*�5$`+�l`$�] �O]($�]�" �1+ l )d^ � �d"��#�R�5"�$��)�� ��5"�$%$�]���)*�#"����
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uR?XKHs;>@: �etB� � � 5 
 e � �#�(� ����� )��5$ bT`Q�?i )d^ � $�](��)�`~] +d� )d] ��"d� g `*� $������5$ +�l\)d^�� ��`Q��)UD @ ��)�� g � � � g )����#"
� g�g �C] �5$f��)�`Q� )*�k^�]("��ob
�A`Q��� �Ab�B ;A;A;:g YA!O�Ab )d^ � ���5�(� � $ ��$��5� � �����/�*)�`*� )*�k^�]�" �U�d]_i ����� )d] ��"�,�3o^ ���5"�$ �)�� ��5"�$
$�]���)*�#"����`��` !0](�'" �A`ki �#�C]����5$ �#�o](" e ] ���a`Q��J ,CBID�,

� � �



©�9FEH<`V@:D> �ct��f�Fh & �������	� 
A�� 	�j#	bÊ��HÊ 	���ÊÌË��HÈ � h

(b)

(a)

(c)

ψ

φ

ψ

φ

ψ

φ

−150

−100

−50

0

50

100

150

−150−100 −50 0 50 100 150

−150

−100

−50

0

50

100

150

−150−100 −50 0 50 100 150

−150

−100

−50

0

50

100

150

−150−100 −50 0 50 100 150

uR?XKHs;>@: �ct[� ß � / � g �\`k]Ci g �����5$ )d]Ci �����\`~] �5�>�Ab'�#�(� )d^ � �	j � �#"���� �5� ](" )d^�����)�`Q� )*�k^�]("�� �k]Ci �d�(� )d] ��" �Ab
���5�(�(��$ � $ �5� � �����:b �A` �'� ��!K)d^ �]�5" )d] `*�A�d]Ci>���(� )d] ��" �
+L! )d^ �A�d]Ci>���(� )d](��" +&�5� �R[ > M ;Zg Y � ��!�)d^ �A�d]Ci>���(� )d] ��"
� +&�R�#�VBID ;A; g Y ,

� � 3



�ct � t���jyË 	�� � 	bÊ¨jyËL	

VY9;:/C6NLs;>@M^:�NQPOVY9`:�>^s;A�t�839`:_V@?XTo:]M@:D>^?X:6MoPSNL>fV@9;:/~F>@MµV�<FEQ>^VoNHPgVY9;:_M@?BTfs;GwEyVY?XNHA�|5{�:bPSNL>@:/VY9`:
VY>@EHA;M@?[VY?BNLA � uR?BKLs;>@: �ct[� ß ��{����}M^9;N%�WM3T7NHV@?XNLA�GB?XTo?BVY:6IqVYNlV@9;:���km��:6GXGÎ|m�W9`?XGX:¬EQPÌV@:D>�V@9;:¬V@>YEHA`M@?BV@?XNLA
?BV�?XMpC�9;?X:b¾;\7?XA7V@9;: �Îkm��:DGBG � uR?BKLs;>@: �ct[� ß �SC%���Ît�839;?BM�VY>@EHA;M^?BVY?BNLAoT7:6C�9FEHA;?BM@T T�En\o9FEnZL:�>^:DGB:6ZQEHA;C6:
VYNªVY9;:W<zNLM@M^?X{;GB:WT7NLGB:DC6s;GwEH>RNL>@?BKL?XA�NHPzVY9;: &#>^:DGwE�a;EyVY?XNHAo<`>@NeCD:DM^M@:6M�NeCDCDs`>@>@?BA;K=?XAoI;>^\H|cEQT7NL>^<;9;NLs`M
CD:6GXGXs`GXNLM^:H|��W9`?XC�9�9FEnZL:]{z:D:6A�M@s;KHKL:DMµVY:DI�V@N1EH>@?BM@:oPS>@NLT GXNeCnEQGX?XM^:DI�T7NHV@?XNLA`MlNHP3V@9;:�T7EH?BA�C�9FEH?BA
M@:6KLT7:6AdVYMDt  

�¤V�?BM5CDGB:nEH>�PS>^NLT�V@9;:3VY?XTo:�M^:D>@?B:DM-I;?BM^VY>^?X{;scVY?XNHAq?XAouR?XKHs;>@: �etB� ß V@9FEQVpT7NQVY?XNHAfNHPzVY9;:WKLG[\cC6NLM@?BI;?XC
GX?BA;´yEHKL:DMg?XM¬GX?BT7?[VY:DI]V@N�VY9;:f�3k�EHA`I �Îkm��:DGXGBMvEHA`I#VY9FEQV¬VY9;: ��k�EHA;I��¬km��:DGBGXMOEH>@:lA;NHVOZe?BM@?BV@:DI1EyV
EHGXGÎt �¤PpV@9;:DM^:q��:6GXGXMv��:D>^:oEQVªEHGBGR:DA`:D>@KH:6VY?BCnEHGBGB\_P�EnZLNLs;>@EH{;GB:H|�?[V�?XM�:°a`<z:DCbVY:6I�V@9FEQV�VY9`:�EHI;I;?[VY?XNHAFEHG
:DA;:6>@KH\�<;>@N%Ze?XI`:DI�VYN#V@9;:]CD:6GXGXs`GXNLM^:�ToNLGX:6CDs;GB:�{d\�V@9;:]M^V@>@:6V@C�9;?XA`K�PSNH>@CD:7��NLs`GXI�>@:6M@s;G[V�?XA�V@9;:DT
{�:6?XA;K]:°ac<;GXNL>^:DI�NcC6CnEHM^?XNLA;EHGXG[\�I;s`>@?XA`K/V@9;:�CDNLs`>@M@:�NHP�VY9;: ß ���*A;MlM^?XTfs`GwEQV@?XNLA�t=839;?BM=?BM�A;NHVªVY9`:
CnEHM^:Ht5839;:6>@:bPSNL>@:Q|;EHG[VY9;NLs`KL9oV@9;: ��kd��:6GXGzEHA;I �Okd��:6GXG�T�En\�{z:O<;>^:DM^:DAdV�VYNºElM^?XKLA;?[~FCnEQAmVp:°acV@:DAdV3?BA
VY9;: &��µ��� � ��x�GB?XA;´Q:DI�CD:6GXGBNL{;?XNHM@:H|dV@9;:6\oM@:6:DT VYNl{�:¬9;?XKL9`GB\qI;?BM^P�EnZLNHs;>@:6I*?XA�VY9;:¬CD:6GXGXs`GXNLM^:g<zNLG[\cTo:D>
?BV@M@:DG[P¥tO�gN%��:bZL:D>6|JCDNLTo<;>^:DM@M^?XNLA�NHP5VY9;:º<�NLG[\eT7:6>¬?BM¬GB?X´H:6GB\/VYN7T�EQ´H:ºV@9;:ºToNL>@:lCDNLTo<FEHCbV �^{z:DA`I �
CDNLAcPSNL>@T7EQVY?BNLA;M�T7NL>^:vP�EnZLNLs;>@EH{;GB:Ht

� "µ! �Æ,o'12 �D0;:�4D,o';:

839;: ¹ ®�u�CDEHGXC6s;GwEyVY?XNHA;MpPSNH> &}keCD:6GXGBNL{;?XNHM@:gEHA;I�&}keC6:DGBGXNHV@:6VY>@EHNLM^:¬M^9;N%��:6I/V@9FEQVD|c�W9;?BGX:WVY9;: � � � �
� � �`| �3CDNLAcPSNL>@T7EQVY?BNLAª?XMJVY9`:�GBN���:DMµVR?BAl:6A;:D>^KH\�PSNL>(VY9;:pI;?BMYEHC6C�9FEH>@?BI;:H|�VY9`:�EHI`I;?BV@?XNLAªNHP`:D?BV@9;:D>J��EQVY:6>
EHMoE�M^NLGBZH:DAdV7NL>oEHI � EHC6:DAdVo>@:DM^?XI;s`:DM7V@N�V@9;:/C�9FEH?BA�P�EnZLNHs;>@M�VY9;:_>@:6KL?XNHA�NQPOVY9`:�C6:DGXGBNykeNLGB?XKLNHT7:6>
CD>µ\cMµV�EHGgCDNHA`PSNL>@T7EQV@?XNLA;M6t ��AÃEHI;I;?[VY?BNLA�|�EQGBVY9`NLs;KL9�VY9;: �r|�� ¹ ®�uRM�?BA�ZQEHC6s;s;T EHA;IÁM^NLGXs`V@?XNLA
CDGB:nEH>^GB\�M^9;N%�¸VY9FEyV7V@9;: &��¥��� � �¤kmGX?XA`´QEQKL:�?BA�C6:DGXGBNL{;?BNLM@:]?BMoToNL>^:/¾;:bac?X{;GB:_V@9FEHA�VY9;:E.��¥��� � �¤k
GX?BA;´yEHKL:H|mVY9`:=>@EHA;KL:�NQPRToNHVY?BNLA*?BM3I;?XTo?XA;?BM@9;:6I�PSNL>�V@9;:ªCD:DAdV@>YEHGJGB?XA;´yEHKL:¬NHP�CD:DGBGXNHV@:6V@>YEHNLM^:�EHA;I/VY9`:
:nEH>^GB\�M^V�EQKL:DMoNHP¬M^VY>^:6V@C�9;?XA;K�NHPOCD:DGBGXNeI;NeI;:DCDEHNLM@:]M^9;N%��:6IÁNLA;G[\�V@9;:_�3km��:DGBGWV@N�{�:/M@?BKLA;?[~FCnEHAdV@GB\
NcC6CDs;<`?X:DI}to839ms;M6|�V@9;:�CDs;Tfs`GwEQV@?BZL:q:)�}:6C6VlNHP�EHI;I;?[VY?XNHAFEHGRs`A;?BV@M=?BM�VYN/CDNLA`M@?XI`:D>YEQ{;GB\1>^:DMµVY>@?BC6VªVY9`:
GXN%��ke:6A;:D>^KH\�>@:6KL?XNHA;M�NHP¬V@9;: &��¥��� � �¨keGX?BA;´yEHKL:H|5>^:DM^s;GBV@?XA;K�?XA�V@9;:�?BA;:DGXEHM^V@?XC6?BV�\�NHPOV@9;:/CD:DGBGXs;GBNLM@:
<�NHGB\eT7:6>Dt��¤Vº?XM=?XAdVY:6>@:6M^VY?BA;K�V@9FEQV=VY9;?BMl:)�}:6C6Vº?XM=M@:D:6A�?XA�E�M@?BA;KLGB:o?BM@NLGXEQVY:6I�MµVY>@EHA;I�NHP�CD:DGBGXs;GBNLM@:
�W?BV@9;NLs`V�EHAd\=NHP;V@9;:�<;EHC�´m?XA;K¬: ��:DC6V@MRVY9;EQVR9;E%ZH:�{z:D:6Af<�NHM^VYs`GwEQV@:DIlV@NOCDEHs;M@:pVY9;:�M^V@>@:DA`KHVY9�|Q>@?BKL?XI;?[V�\
EHA;I/?XToToNL{;?XGB?BV�\qNQPRC6:DGXGBs;GXNHM@:Ht
839;:¬PSNL>^CD:�ke:baeVY:6A;M@?BNLA]CDs`>^ZL:OCnEHGBCDs;GXEQVY:6I7PS>@NHT VY9;:¬M^VY>^:6V@C�9;?XA;KºM@?XTºs;GwEQV@?XNLA�NHP�CD:DGBGXNeI;NeI;:DCDEHNLM@:

?XM�M^?XTo?XGXEH>5VYNqVY9FEyV3<;>@NeI;s;C6:DI_{d\*«vu�®¯:°ac<�:6>@?XTo:DAdV@M3NLA/CD:DGBGXs;GBNLM@:Qt�839;:ªM@?BTfs;GXEQVY:6I*:bac<z:D>@?BT7:6AdV
M@9;N%��:DI_El<`>@:6Ze?BNLs;M@G[\os;A;?XI`:DAdVY?[~F:DI]M^GX?XKH9mV-V@>YEHA;M^?BV@?XNLA7?XA7V@9;:OC6:DGBGXs;GBNLM@:gM^V@>@:6V@C�9;?XA`KqCDs;>µZL:�EQV�9;?XKH9
PSNL>@C6:DM6t5839;?XM-PS:nEQV@s;>@:g��EQM�<;>^NcI;s`CD:DI�{m\�ElM^9;?BPÌVpNHP}VY9;:¬KLGB\eCDNHM@?XI`?XCWGX?BA;´yEHKL:WCDNLAcPSNL>@T7EQVY?BNLA;M6|LPS>@NLT
VY9;:��3k�VYN�VY9`: �Îkm��:DGBG¨|�EHA;I�T7En\�9FEnZL:�?XTo<;GX?BCnEQV@?XNLA`MlPSNL>�>@:6GwEya`EQV@?XNLA�<;>^NcC6:DM^M@:DM�NcC6CDs;>^>@?XA`K�?BA
CD:6GXGXs`GXNLM^:Ht

� ���



� � ��� 	 ��� �

� � � � ����� � 	 � � � � 	 � � � ����� � 	
� �� ��� ��� � � � � �5� � � � � �

�/"%$ &('*)�+-,/.10123)546,7'

839;:vTo:6V@9;NcI`M�I;:bZL:DGBNL<z:DI]?XA7VY9;?BM�VY9`:DM@?BM�PSNL>pI;:6V@:D>^T7?BA;?XA;K=VY9;:OCDNLA`PSNH>@T7EQVY?BNLAFEHG;PS>^:D:v:6A;:D>^KH\*EQA;I
<;9d\eM@?XCDEHGz<;>@NL<z:D>µVY?B:DMpNHP}V@9;:OKLG[\eCDNLM^?XI;?BCgGB?XA;´yEHKH:DM-9FEnZL:gVY9ms;M�P�EQ>�{z:D:6A]EH<;<;GB?X:6I7:°a`C6GXs;M^?BZH:DGB\�V@NlVY9`:
.�EHA;I &�PSNL>^T7MWNHPrVY9`:��¥��� � ��GB?XA;´yEHKL:Qt5839;?XMW<z:DAms;G[VY?XT7EQV@:vC�9FEH<`V@:D>g:baeVY:6A;I;MgVY9;:ª?XAdZH:DM^V@?XKdEyVY?XNHA
VYN�V���N�NHVY9;:6>]KLGB\eC6NLM@?BI;?XC�GX?XA`´QEQKL:DM ��VY9`: .��µ�������-.�EHA;IÃVY9;: .��µ�����L�oGX?BA;´yEHKL:6MDt	839;:DM^:�V���N
GX?BA;´yEHKL:DMr��:6>@:WC�9;NLM^:DA7EHMRV@9;:6\q>^:D<;>^:DM^:DAdVp{�NHV@9fVY9;:3GB:nEHMµV�¾F:°a`?B{;GX:�� .��¥�������Q.���EQA;IqT7NHM^V�¾F:°ac?X{;GB:
� .��µ�����d�^��NHPrVY9;:ªKLGBs;CnEQA_KHGB\eCDNLM^?XI;?BCvGX?BA;´yEHKL:6MDt
839;:�A;NLAekm>@:DI`s;CD?BA;K�I;?XM@EHCDC�9FEQ>@?XI`: .�| .JkmV@>@:D9;EHGXNLM^:q� .Jk�(pkc²ªGBC°k}�¥�bkz���¨kR.Jk�(-k`²ªGBC%��?XM�<;>@NeI;s;C6:DI

{d\ � NL?XA;?BA;KqV���N .Jk�(-keKLGXs`CDNLM^:=>^?XA;KHMW�W?[VY9�E#�¥��������GX?BA;´yEHKL:o��uR?XKLs`>@: � t[���bt�839;?XMWToNLGX:6CDs;GB:�?XMWNHP
?XAdVY:6>@:6M^V-<;>^?XA;C6?X<FEHGBGB\={z:DCnEQs;M@:W?BV�?XM�VY9`:3T7NLMµV-<�NQVY:DAdV@GB\qEQC6VY?[ZL:3C6>^\LNH<;>@NHV@:DCbVY?BZH:gEHA;I7EHAdVY?XI`:DM@M^?XCDEHAdV
I;?XM@EHCDC�9;EH>@?BI;:*´mA;N%�WA�t��¤Vq?XMºV@9;:*T7E � NL>l{;GXNeNcI�M@s;KdEQ>f?XA�ToNLMµVq?XA;M^:DCbVYM�EHA;I�?BMºPSNLs;A`I�?XA�GXEH>@KL:
CDNLA`CD:DAdV@>YEQV@?XNLA;MW?BA�EqZQEH>@?B:6V�\�NHP�NL>^KdEHA;?BM@ToMWEHIFEH<cVY:DI/VYN�<z:D>^?XNeI;MWNHPRC6NLGXI_EHA`I�I;>^NLs;KL9dVD|FM@s;C�91EQM
³�EH´Q:D>� Mº\H:nEHMµVnt�839;:X.p| .�kmVY>^:D9FEHGBNLM@:7I;?XM@EHCDC�9;EH>@?BI;:�?BMºAFEQV@s;>YEQGXGB\1P�EQ>ºToNL>@:�EH{;s;A;I;EHAdVfVY9FEQA�?BVYM
.�|#&}kmVY>^:D9FEHGBNLM@:OEHA;I &-|#&�kdVY>@:69FEHGBNLM@:¬?XM@NHT7:6>@M3EHA`I*�W?XGXGz{z:�>@:6PS:6>@>^:DI]VYNq9;:6>@:�M^?XTo<;GB\7EHM�V@>@:69FEHGXNHM@:Ht
839;:D>^:�9FEHMo{z:D:DA�CDNLA`M@?XI`:D>YEQ{;GX:/?XAdV@:D>@:6M^V7?XA�VY9;:_M^V@>@s;CbVYs;>^:�NHP¬VY>^:D9FEHGBNLM@:�EHA;I�VY9`:�ToNLGX:6CDscx

GwEH>g>@:DEHM@NHA;M�PSNL>O?[VYMvC6>^\LNH<;>@NHV@:DCbVY?BZH:q<;>@NH<�:6>^VY?B:DM6t=839`?XM�I;?BMYEHC6C�9FEH>@?BI;:f?BMv´mA;N%�WA�V@N]{�:º>@:DGXEQVY?[ZL:6GB\
>@?BKL?XI�|�EHM�VY9;:�CDNLTº{;?XAFEyVY?XNHA�NQPvV���N�Eyac?wEHG3{zNLA;I;MoVYNLKH:6VY9`:D>��W?BVY9�VY9;:�CDGBNLM@:_<;>@Nnac?XTo?BV�\�NHPvVY9`:
9d\cI`>@Nnae\cTo:6V@9d\cG�KL>@NHs;<;M=I;>YEHMµVY?BCnEHGBGB\�>@:DI`s;CD:6MlVY9`:7C6NLA`PSNL>^T�EQV@?XNLA;EHG�M@<;EHCD:7EnZHEQ?XGwEQ{;GX:ºV@N�?[VYMªKLG[\mx
CDNLM^?XI;?BC�GB?XA;´yEHKL:Qt#839;:]KLG[\eCDNLM^?XI;?BC7GB?XA;´yEHKL:7CDNLAcPSNL>@T7EQVY?BNLA�?BA�VY>^:D9FEQGXNLM^:*?XMlI;:DM^CD>@?B{�:6I�{m\�VY9;:��
EHA;I � I`?X9;:6I;>YEHGREHA;KLGB:DM6|�VY9;NLs`KL9�?XA�V@9;?XM�CDEHM@:fV@9;:fV���N�EHA;KHGX:DMvEH>@:qMµ\cToTo:6VY>^?XCDEHGXG[\/:D�ms;?BZQEHGB:DAdVnt
©�>^\eM^VYEHG�MµVY>@s`C6VYs`>@:DM �� @¡w�� @� EHA`I]M@NLGBs`VY?BNLA*:bac<z:D>^?XTo:DAdVYM �� ��@¡w�Î§ " ¡w�Î§�� 9;E%ZH:ªM@9;N%�WA/VY>@:69FEHGBNLM@:OV@N�EHI;NL<cV

� � ß



� t[�Lt��bËFÍ��Yj����
	bÍ�Ê¨jyË

O1
C1

C1’

O6

C6

C5

C2

O2

O4

C4

C3

O3

C5’

O5’

O2’

C2’

C4’

C3’

O3’

O4’

O6’

C6’

uR?XKHs;>@: � t[� ��9 )d^a`*� � E $�]Ci �5"��d](��"��#� �*)�`Q����)*�a`*� �AbR)d^ � � j � )�`*�I^��#�(�����9$�](�*�#� �~^��L`k]($ �Aj��k^ �R[o]�" �U)d^�� � )��?i ](�
"��Ai ](" � �*�k^��Ii �#,

E]M@?XA`KLGX:qC6NLA`PSNL>^T�EQV@?XNLA}tq839;?XMª?XM�M^s;<;<zNL>^V@:DI�{m\�M^:6ZH:D>YEQG�C6NLT7<`s`V�EQV@?XNLA;EHGRMµVYs;I;?B:DM6|�<FEQ>^VY?BCDs;GXEH>@G[\
®#® EHI;?wEQ{FEQVY?BC�T�EQ<_CDEHGXC6s;GwEyVY?XNHA;M �@��¡w�S£  @¡X�Î§�§^¡¢����Ç EHA`I�M^?XTfs;GXEQVY?BNLA;M�NQP�V@>@:D9;EHGXNLM^:ª?XA�EH�ms;:DNLs`M¬M^NLGXscx
VY?BNLA�| §��@¡ �@��¡w�S£�£ �°�S£ " ¡w�Î§�§ �W9;?BC�9lEQGXM@NW?BA;I;?XCDEQVY:�VY9FEQV(V@9;?XMJCDEH>@{zNL9d\eI;>YEQV@:pEHI;NL<`V@MrEWM^?XA;KHGX:�C6NLA`PSNL>^T�EQV@?XNLA
?XA]{zNHVY9/ZQEHCDs`s;T¸EHA;I_M@NHGXs`V@?XNLA�t
®�NLM^V�M@?BTfs;GwEyVY?XNHA;MqNHPvV@>@:D9;EHGXNLM^:�?BA�M^NLGXs`V@?XNLA���:D>@:�<�:6>^PSNL>^T7:6I�C�9;?B:6¾;\�VYN�?XAdZL:6M^VY?BKdEQV@:�VY9`:

: ��:DCbVYMqVY9FEyVqVY9;?BMqT7NLGB:DC6s;GX:*9;EHM�NLA�VY9;:]��EQVY:6>oM^NLGBZH:DAdVn|-�W?BV@9�VY9;:_EH?BT NHP¬:bac<;GXEH?XA`?XA;K1?[VYM�EHAcx
VY?BI;:DM^M@?XCDEHAdV�<;>^NL<z:D>^V@?X:6MDt�«¬AFEHGB\eM^?XM�NQP�VY>^:D9FEHGBNLM@:¬M@?BTfs;GwEyVY?XNHA;M-?XA7��EQV@:D>�{d\7½J?Xs*:bVnt5EHG�PSNLs;A`I�VY9FEyV
?BVR?XTo<�NLM^:DM�MµVY>^s;C6V@s;>@:3NLAfV@9;:3M@s`>@>@NHs;A;I;?BA;Kv��EyVY:D>5ToNLGB:DCDs`GX:DM6|H�W9;?BC�9o:°aeVY:DA`I;MpEHM�P�EH>�EQM�VY9;:�V@9;?X>^I
9d\cI`>YEQV@?XNLA�M@9`:DGXGÎt �Î§�§ «¬A;NHVY9`:D>-M^V@s;I`\qPSNLs;A`I�V@9FEQV-VY9`:g9d\eI;>@EQVY?BNLA�M^V�EyVY:DM-NHPzVY>^:D9FEQGXNLM^:g?BAfVY9;:WM^NLGX?BI
EHA;I/GX?B�ms;?XI]MµV�EQV@:ª��:D>^:lM^?XTo?XGXEH>Dt �@�

839;:�.��¥�����d�3GX?XA`´QEQKL:º?BMO<;>^:DM@:6AdVl?BA�VY9`:fI;?XM@EHCDC�9;EH>@?BI;:f?XM^NLT7EHGBV@NLM@:�� .�k�(pk`²�GXC�k}�µ�bk��d�¤kR.�k�(pk
²ªGBC%�°t3839;?XM¬GX?XA`´QEQKL:�PSNL>@ToMgV@9;:º{;EHC�´m{�NLA`:fNHP5VY9`:º<zNLGB\eKLGBs;CnEHA_I;:°acV@>YEHA�EQA;I�VY9`:º{;>@EHA;C�9#<zNL?XAdV@M
VY9FEyV�I`?XM^V@?XA;KHs;?XM^9lEQTº\eGXNL<z:DCbVY?XA�PS>^NLT�VY9`:�<;s`>@:DG[\`.��¥��� � �¤kmGX?XA`´H:DI=EHTl\cGBNLM@:-<zNLGB\eM@EHCDC�9FEQ>@?XI`:Htr839;:
.��¥�����d�¤kmGX?XA`´QEQKL:¬C6NLTo<;>@?BM@:DM�V@9;>@:6:l{zNLA;I`MD|;VY9`:lEQI;I;?BV@?XNLA;EHG�{zNLA;I_{z:D?XA`K�V@9;:ªM@NLs`>@CD:ªNHP�?BV@M�¾F:bac?¢x
{;?XGB?BV�\Ht�WNHVYEQVY?BNLA_EH{�NHs`VWVY9;:ªVY9;>^:D:l{�NLA`I;M¬?BMWI;:DM^CD>@?B{�:6I�{d\/VY9;: � " | � " EHA`I % " I;?B9;:DI`>YEHG(EHA`KLGX:6M�¨�c:6C6V@?XNLA��Lt[�Lt �L�)�

� " � � Ç � $ � � � � � $ �"

� " � $ � � � � � $ �" � $�� Ç
� � �



©�9FEH<`V@:D> � t��f�Fh .������ � � .»ÈHË��7ÍG�Fh .�����������
A�� 	�j#	bÊ��HÊ 	���ÊÌË��HÈ � h 	

O5

O5’

O6

O1’

O2

O3

O2’

O3’O4’

C1

C5’

φ
ψ

ω
C6’

O1

uR?XKHs;>@: � t � �83�^ � ](�*�?i �#� )�������$�](�*�#� �~^��L`k]($ �Aj �d^ �$[o](" ��)d^�� � )��?i ](� "��Ai ]("����*�k^ �Ii ���#"�$ )d^ � � " j � "
�#"�$  " $�]C^ �5$�`Q�#�R�#"���� �5� ,

% " � � � � $ �" � $ �Ç � � �Ç
¬NHV@:�VY9FEQV � " EHA;I � " EH>@:=I;:b~FA;:DI�M@GB?XKL9dVYG[\*I;? �}:6>@:6AmV@GB\*V@NoV@9;:=NHVY9;:6> �1EHA`I �ÃI;?B9;:DI`>YEHG(EHA`KLGX:6M?XA#V@9;?XM�VY9`:DM@?BMD|(?XA�´Q:D:D<`?XA;K_�W?BVY9�<;>^?XNL>OI;:6~FA`?BVY?BNLA;M6t Ç¥§ 839;:7I`:6~FA;?[VY?BNLA�NHP % " ?BM�:DM@M^:DAdVY?XEHGXG[\#VY9`:
MYEHTo:oEHMªVY9;:�I;:b~FA;?BV@?XNLA�NHP % ¿ ?BA 25�msFEQV@?XNLA��Lt �_EHA`I�VY9`?XMª{�NHA;I�9;EHM=V@9;:oMYEHTo: ·e· | ·m¶ EHA`I ¶�·
T7?BA;?XTºs;T�:DA`:D>@KQ\�C6NLA`PSNL>^T�EQV@?XNLA`MgPSNLs`A;I#PSNL>WVY9;:f9d\eI;>^N%ae\eTo:6VY9d\eG5KL>^NLs;<1?XA�KLGXs`CDNLM^:Ht�³�:6CnEHs`M@:
NHPWVY9;:]:°aeVY>YE1I;?BT7:6A;M@?BNLA�V@9FEQVoE�VY9`?X>@I�I`?X9;:6I;>YEHG�EHA;KLGB:*{;>@?BA;KLMºV@N�EHA�EHI;?XEH{FEQV@?XC�T7EH<�|5NHA;GB\�E
PS:6� MµVYs;I;?B:DMf9;E%ZH:]EQV^VY:DTo<`V@:DI�V@N�C�9FEH>µVºV@9;:*CDNHA`PSNL>@T7EQV@?XNLAFEQG�M@<FEQCD:]EnZQEH?XGXEH{;GB:�V@N�V@9;: .��µ�����d�
GX?BA;´yEHKL:Ht ��� " ¡¢���¥§
Äv?X:DGB:DCbVY>@?BCº:°a`<z:D>^?XTo:DAdVYM�NHA�V@9;: .��¥�����d�¤kmGX?XA`´H:DI�I;:baeVY>@EHA�<�NLG[\eMYEHC6C�9FEH>@?BI;:qM@9`N���V���N/M^s;{ek

� �7To:DC�9FEHA`?XCnEQG�>@:6GwEya`EQV@?XNLA`MD|pE �;ke>@:6GwEya`EQV@?XNLA��W?[VY9�EHA�EHCbVY?BZQEQV@?XNLA�:DA;:6>@KH\�NQP 3 ��´ � 0QToNLGv� �ct �
´HCDEHG 0QToNLGw�WEQA;I�E�&}ke>@:6GwEya`EQV@?XNLA_�W?BVY9#EHC6V@?BZQEQVY?BNLA�:6A;:D>^KH\ � ��´ � 0yT7NLG�� � ��´HCDEHG 0QToNLGw�bt# ���A�I;:°amx
VY>@EHA�|��W9;?BC�9»9;EHM*A;N�9d\eI;>^N%ae\eTo:6VY9d\eGªKL>@NHs;<�|�VY9`: &}k�EHA;I �;ke>^:DGwE�a;EyVY?XNHA;M*EH>^:#EQV^VY>^?X{;s`V@:DI�V@N
T7NQVY?XNHA;M¬NQP5VY9;:fT7EH?BA�C�9FEH?BA1M@:6KLT7:6AdVYMªEHA;I�VYN]9d\eI;>@Nnae\eG5KL>@NLs`<#>@NHVYEQVY?BNLA;M¬>@:DM^<�:6C6V@?BZL:6GB\Ht  839;:
M^V@>@:DA`KHVY91NHP-V@9;: &}ke>@:6GwEya`EQV@?XNLA�NHPpI;:baeV@>YEHA�?XMOE ��:DC6V@:DI�{d\���EQVY:6>D|J{;scVvVYN/E*GB:DM@M^:D>v:°aeVY:DAdVªVY9;EHA
?XA]C6:DGXGBs;GXNHM@:Ht
«vu5®�MµVY>^:6VYC�9`?XA;K�:°a`<z:D>^?XTo:DAdVYMRNLAfI;:°acV@>YEHAq?BAfM@NHGXs`V@?XNLAlM@9;N%��EOC�9FEH>@EHC6V@:D>^?XM^V@?XC�I;?XM^CDNLAdVY?BAms;?BV�\

A;:nEQ>v��� � �f< l|FEHM�M@9;N%�WA_?XA/uR?BKLs;>@: � t 3 tÀÇ@��¡¦Ç! @¡w���@�7�c?BTfs;GwEyVY?XNHA;M-NHP(VY9;:�MµVY>@:bVYC�9;?BA;K�NHP�Ef~;ZL:�kes;A;?[V
M@:6KLT7:6AdVqNHPgI;:baeV@>YEHA�?XA���EQV@:D>fPSNLs`A;I�VY9;:]T7EH?BA�CDNHAmV@>@?B{;s`VY?BNLA�V@N1:DGwEQM^VY?BCD?[V�\�EyVqGXN%� PSNL>@C6:DMºV@N
M^V@:DT�PS>^NLT�EºV��W?XM^VWNQPrV@9;: $ Ç k $ " {zNLA;I]V@9FEQV3>^:DM@s`GBVYM3?BA*:DGBNLA;KdEyVY?XNHA*NHPJVY9`:v~FGwEHTo:DAdV@MD|`�W?[VY9*VY9`:I;?XM^CDNLAdV@?XAms;?BV�\�CnEHs`M@:DI�{d\�EHA���s`A;M@<z:DC6?B~F:6I���¾;?X<�NHP-VY9;: $ Ç k $ " {zNLA;I}t Ç@� 839;:�:DGwEQM^VY?BCD?[V�\�NHPpVY9`:I;:baeV@>YEHA�~FGwEQT7:6AmV@M=EQPÌVY:6>ªV@9;:qVY>@EHA;M@?[VY?BNLA#��EQMl<;>^NL<zNLM@:6I�VYN_{z:oI`NLT7?BAFEQV@:DI�{d\#VY9;:o{z:DA;I;?BA;K/NHP
{�NHA;I1EHA;KHGX:DM6t��¬N%��:6ZH:D>D|�®�EQ>@M � EHGX:6´�:bVªEHGÎtv>@:6CD:DAdV@GB\�M@s;KLKH:DM^V@:DI1VY9;EQVvVY>@EHA;M^?BVY?BNLA�NQP5VY9;: $ Ç k $ "
� � �



� t[�Lt��bËFÍ��Yj����
	bÍ�Ê¨jyË

uR?XKHs;>@: � t 3 � 3�^ � b
�A`Q��� ���
 )��5"��d] ��";� ��`d�#�Vb
�A` $ ��
 )�`Q�#"&j `*� g `Q��$��d���5$ b�`*�?i 
 �L`Q� �5�#� �\c � )��#� , Ç! 3�^ �
]("d��� )*�9�d^ �$[ )d^ � �� ('���� l���� g l�`Q�#" �����Z`k](" � �#"�$�)d^ �1)�`Q�#"��d]()d] ��"�`*� �?] ��"�� ):^�] �?^�`*�5������� )d] ��"�,

{�NHA;I��SPS>@NHT :D?[VY9;:6>ªE ·e· NL> ·m¶ NL>@?B:DAdV�EQV@?XNLA�VYN ¶�· �ONcC6CDs;>^M=:DEH>@GB?X:6>v?XA1VY9`:qCDs;>µZL:H|�?XA#V@9;:�>YEHA;KH:
NHP6��� �qVYN � � ��< l|zEHA;I/VY9;EQVWVY9;:ªVY>@EHA;M@?[VY?BNLA/NL{;M@:6>^ZH:DI1EQV=����� �o< 	?BM3I;s;:lV@N�E�C�9FEH?B>¥kmV@Nyke{zNdEQV
VY>@EHA;M^PSNH>@T7EQVY?BNLA�NHP-V@9;:qKLGXs`CDNLM^:q>@:DM^?XI;s`:DMDt Ç! 839;:6\1<`>@NL<zNLM@:6I1VY9;:f~FA;EHG�9;?BKL91:DA;:6>@KH\#>@:DKH?XNLA�V@N
{�:�I`NLT7?BAFEQV@:DI/{d\*VY9;:ª{z:DA;I`?XA;K�NHP�{�NHA;I�EQA;KLGX:6MDt

��AoV@9;?XM5C�9FEQ<`VY:6>D|mVY9;:3PS>@:6:¬:6A;:D>^KH\qM^s;>^P�EHC6:DMpPSNL>�VY9;:WKLG[\eCDNLM^?XI;?BC�GX?BA;´yEHKL:DM5?BAqVY9;:3VY>^:D9FEQGXNLM^:¬EQA;I
?XM^NLT�EQGBVYNHM@:�I;?XM@EHCDC�9;EH>@?BI;:DMºEH>@:7:bac<;GXNH>@:DI}t�8���NykeI;?BT7:6A;M@?BNLAFEHG �r| � ¹ ®�uRM=PSNL>lV@>@:69FEHGXNHM@:7��:D>^:
CnEHGBCDs;GXEQVY:6Iº?BAfZHEQCDs;s;T�EHA;IqM^NLGXscVY?XNHAf?XAfNH>@I;:6>RVYNv:6M^VYEH{;GX?BM@9ºV@9;:3To?XA;?BTfs;T :6A;:D>^KH\fC6NLA`PSNL>^T�EQV@?XNLA
NHP}V@9;?XMpToNLGX:6CDs;GB:¬EQA;I7V@9;:O>@EHA;KL:gNHP�GBN%��ke:DA;:6>@KH\oC6NLA`PSNL>^T�EQV@?XNLA`M�EnZQEH?BGwEH{;GB:�VYNl?BVDtR«OM�?XAoVY9;:gCnEHM^:
NHPFT7EHGBV@NLM@:�EHA;IºCD:DGBGXNL{`?XNLM^:H|e�%Ä ¹ ®�uRM�NQP;VY9;:��f<;M^:Ds;I;N�I`?X9;:6I;>YEHGcEHA;KHGX:p?XAºZQEHC6s;s;T	EHA;IqM^NLGXs`V@?XNLA
��:6>@:�CnEQGXCDs`GwEQV@:DI1PS>@NLT¼VY9;: �HÄ �(| � ¹ ®�u�MDt�839;:�CDNLAcPSNL>@T7EQVY?BNLAFEHG(PS>@:6:DI;NHT NHPpVY9;:�?XM^NLT7EHGBV@NLM@:
I;?XM@EHCDC�9;EH>@?BI;:o��EHMfI`:6VY:6>@To?XA;:6I�s;M^?XA;K#E�A;N%ZL:6G �HÄ ¹ ®�u�CnEHGBCDs;GXEQVY:6I�PSNL>ªVY9`: .��¥�����d�¨keGX?BA;´yEHKL:
?XA�ZHEQCDs;s;T_t_839;NLs;KL9�ZHEQGXsFEH{`GX:H|rVY9;>^:D:�keI;?XTo:DA`M@?XNHAFEHG-T�EQ<;Ml>^:DT7EH?XA�I;?��oC6s;GBV=VYN_Zc?BM@sFEQGX?XM^:�EQA;I
VY9;:vPS>^:D:�:6A;:D>^KH\]M@s`>^P�EHC6:=?BM�Tfs;C�9/:DEHM@?B:D>�VYN�<;?BC6V@s;>@:�?[P(CDNLGBGwEH<;M^:DI]?BAmV@NqV���N�I;?BT7:6A;M@?BNLA;MDtR839;?XMW?XM
<�NHM@M@?B{;GX:�?[PRV@9;: � " I`?X9;:6I;>YEHG(EQA;KLGX:ª?BMg?BKLA;NL>^:DI�EHA;I/VY9;: ¹ ®�u�CDEHGXC6s;GwEyVY:DI_M@?BT7<`GB\]EQM¬E�PSs;A;CbVY?XNHANHP�� " EHA;I % " t 839;?XM�T7:DEHM@s;>^:�CDEHAÃ{�: � s;M^V@?B~F:6IÁ{d\�V@9;:�P�EHCbV�V@9FEQV�V@9;: � " ?XM7´eA`N��WAÁV@N�{z:?XA`¾;:bac?X{;GB:-I;s;:-VYN¬V@9;:=h^icjYkeEHA;NLTo:D>^?XC5: ��:DCbV �rNHP`V@9;:�M^:6ZH:DAq:DA`:D>@KQ\lTo?XA`?XT7E�<;>@:bZc?BNLs;M^GB\ª?XI`:DAdVY?[~F:DI�|
VY9;:oGXN%��:DMµVfM@?¢a�9FEHI�V@9;:�M@EHTo: � " ZQEHGXs;:oNHP � �  �SM@:D:�8REH{`GX: � tB�%�bt]839;?BM ¹ ®�u�CDEHGXC6s;GwEQV@?XNLA1PSNL>?XM^NLT�EQGBVYNHM@:W��EHMW<z:D>µPSNL>@To:DI]?BA*ZHEQCDs;s;T�NLA;GB\7{z:DCnEQs;M@:ªNHPrVY9;:�GBNLA;KfM^?XTfs`GwEQV@?XNLA;MpVY?BT7:6M�>@:6�es`?X>@:6I
VYNªEnZL:6>YEHKH:3N�ZH:D>-EHGBGcV@9;:3GXN%��ke:6A;:D>^KH\ � " CDNLA`PSNH>@T7EQVY?BNLA;MDt�uR?BAFEHGXG[\L|yM@?BTfs;GwEyVY?XNHA;M�NQPzV@9;:3M^V@>@:bVYC�9;?BA;KNHPJI;:°aeVY>YEQA/��:D>^:v<z:D>^PSNH>@To:DI*?BA*NL>@I`:D>�V@NfCDGXEH>@?[PÌ\q�W9;?XC�9]ToNLGB:DCDs`GwEH>-:6ZH:DAdVYM3CDEHs;M^:vVY9;:OV@>YEHA`M@?BV@?XNLA
?XA*V@9;:ªT7:DEHM@s;>^:DI/PSNL>@C6:°ke:°aeVY:DA`M@?XNHA�CDs`>^ZL:Qt

� � �



©�9FEH<`V@:D> � t��f�Fh .������ � � .»ÈHË��7ÍG�Fh .�����������
A�� 	�j#	bÊ��HÊ 	���ÊÌË��HÈ � h 	
�/"54 6 7O)98#,/.;:

�/"�� 4 � ����� � 6 � � � �n2¬0�� �l)546,7';:

839;: �HÄ �(| � ¹ ®�uÅPSNL>fVY>^:D9FEQGXNLM^:_?BA�ZHEQCDs;s;T EQA;I�M^NLGXscVY?XNHA�EQA;I�V@9;:(�HÄ � " | % " ¹ ®�u	PSNL>?XM^NLT�EQGBVYNHM@:#?BA»ZQEHC6s;s;T ��:D>@:�CnEHGBCDs;GXEQVY:6I s`M@?XA`K�V@9;:�?[VY:6>YEQV@?BZL:�EHI;EH<`VY?[ZL:�s;Tf{`>@:DGBGwE�MYEQT7<;GB?XA;K
T7:bVY9;NeI/I;:DM^CD>^?X{z:DI_?XA��c:DCbVY?BNLA 3 t ß t

��A#:nEHC�9�CnEHM^:H|}V@9;: 3 ���  � 3 � �  s;Tf{;>^:DGXGXEo<zNHV@:DAdVY?XEHG(M@s;>µP�EHCD:ºPSNH>gV@9;:lV���N*KLG[\cC6NLM@?BI;?XC=GX?BA;´yEHKL:
I;?X9`:DI;>@EHGmEHA;KLGB:DMJ��EHMR>^:D<;>^:DM@:6AdVY:DI�EQMREWV���NykmI;?XTo:DA;M^?XNLA;EHGdKL>@?BIªNHPF<zNL?XAdVYM6|y�W?[VY9lE¬KL>^?XI=M@:6<FEH>YEyVY?XNHA
NHP8�ct ß� t «�V/:DEHC�9 ?BAdVY:DKH>YEQV@?XNLAÃMµVY:D<»NHPlE�M@?BTfs;GwEyVY?XNHA�|�VY9;:1{`?wEHM^?XA;K�<zNHVY:6AdVY?wEQGO:DA`:D>@KQ\ÁVYN�{z:
EH<;<;GB?X:6I#VYN/VY9;:�CDs`>@>@:6AdV �(| � <zNLM^?BVY?BNLA#��EHMlCDEHGXC6s;GwEyVY:DI1PS>^NLT¯E/CDs;{;?BC�M@<;GB?XA;:qNHPpVY9`:7s;Tº{;>@:6GXGwE
:DA;:6>@KH\�M^s;>^P�EHC6:Ht «¬PÌVY:6>�:DEHC�9ÁM@?BTfs;GXEQVY?BNLA�|�E�V���Nyx�I;?BT7:6A;M@?BNLAFEHG �(| ��I`?XM^V@>@?B{;s`VY?BNLA�9;?XMµVYNLKL>@EHT
��EQMOCnEQGXCDs`GwEQV@:DI#{d\_M@s;ToTo?XA;KoVY9;:lAes`Tf{�:6>ONHP-C6NLA`~FKHs;>YEQV@?XNLA`M¬?BA#:nEHC�9h�et ß  �W�ct ß  {`?XA#N%ZL:6>OVY9`:
<;>@NeI;s;CbVY?BNLA�<;9FEHM^:_NQP¬V@9;:_V@>YE � :6C6V@NL>^\Ht�839`: �»�g«�® <;>@NeCD:6I;s;>@:/��EHMqVY9;:6AÁEH<;<`GX?X:6I�|-s;M@?BA;K�E
VYNLGB:D>@EHA;CD:7ZHEQGXs;:]NHP �`t � �`�H|-V@N�NL{`V�EQ?XA�EHA�NL<`V@?XTfs`T C6NLTf{;?BAFEQVY?BNLA�NHPWV@9;:_EHGXGpVY9;:]M^?XTfs;GXEQVY?BNLA;M
I;?XMµVY>^?X{;s`V@?XNLA`M5EHA;I�VY9ms;M-VY9;:gA;:°acV�:DMµVY?BT�EQV@:3NHP}V@9;: ¹ ®�u�tm839;?XM ¹ ®�u�M@s;>µP�EHCD:W��EQM�:°acV@>YEH<zNLGXEQVY:6I
?XAdVYNºs;A;:bac<;GBNL>@:6I]>@:6KL?XNLA`M�{d\�M^:6V@V@?XA;Kqs`A;MYEHTo<;GB:DI]{;?BA;M�V@NfVY9;:vT7Eyac?XTºs;T�ZHEQGXs;:¬NHPJVY9;:�M@EHTo<;GX:6I
{;?XA`MD|;VY>^:nEQV@?XA;KqV@9;:ª{�NL>^I;:D>W>^:DKL?BNLA;MgEHMWI;:DM^CD>^?X{z:DI�?BA��c:DCbVY?XNHA 3 t � tp839;:=>@:DM^s;GBVYEHAdV ¹ ®�u�M^s;>^P�EHC6:
��EQM�M^T7NeNHVY9`:DI7V@9;>@:6:gV@?XTo:DM-s;M^?XA;K 25�es;EQVY?BNLA 3 t à t-�es;{;M@:6�ms;:DAdVYG[\L|c>@:DKH?XNLA;Mp?XA�VY9`: �HÄ �r| � ¹ ®�u
EHM@M^NcC6?wEQV@:DI]�W?BV@9/9;?XKL9mke:DA;:6>@KH\�M^V@:D>@?BCªCDGwEQM@9;:6MgNQP�V@9;:=EQVYNLToM���:D>^:l>^:DToN�ZH:DI�t-839;?BM3��EHMWI;NHA;:ª{m\
M@:bV@VY?BA;KqEHAd\7{;?XA7?XA�V@9;: ¹ ®�u��W?[VY9]EQA]:DA;:6>@KH\oZQEHGXs;:¬KL>@:DEQVY:6>�V@9FEHA/Eº<;>^:DI;:bVY:6>@To?XA;:6I*CDs`V¥keN���NHP
����´QCnEHG 0QT7NHGrV@N*VY9;:qC6s`VYN���ZQEHGXs;:Qtª839;:qs;Tf{;>^:DGBGwE7<zNHV@:DAdVY?XEHG�PSNL>gVY9;:qA`:baeVªM@?BTfs;GwEyVY?XNHA_��EHM�M@:bV
VYNqVY9`:=A`:DKdEQV@?BZH:=NQP�V@9;?XM ¹ ®�u�:DMµVY?XT7EQV@:Ht

2pEQC�9�s;Tf{`>@:DGBGwE]M@?BTfs;GXEQVY?BNLA#{z:DKdEHA��W?BV@9�EHA�:D�ms;?BGX?B{;>@?Bs;T <;9;EHM@:oNHP ß � �_<`MD|(PSNLGXGBN���:DI�{d\�E
<;>@NeI;s;CbVY?BNLA�<;9;EHM@:�>@EHA;KL?BA;KlPS>^NLT �=VYN�� �ºA;M�?BA*GX:6A;KHVY9}t vA;GB\�VY9`:v<;>@NeI;s;CbVY?BNLA*<;9FEQM@:O��EHM3s;M^:DI
VYNfCDEHGXC6s;GwEyVY:¬V@9;:vM^?XTfs;GXEQVY?BNLAoI;?XMµVY>@?B{;s`V@?XNLA�t��cs;C6CD:DM^M@?[ZL:ªM@?BTfs;GwEyVY?XNHA;M�?BA]EºM^:D>@?B:DM���:D>^:�KL>YEHI`sFEHGXG[\
>@s;A_PSNL>WGXNLA`KL:D>g<�:6>@?BNcI;MgEHMWVY9`: ¹ ®�u�:6M^V@?XT7EQVY:6M¬?BT7<;>^N%ZL:DI�EHA;I�T7NL>^:lNQPRVY9`:º<;9FEQM@:ºM^<FEHC6:l��EHM
:bac<;GBNL>@:6I�t�839;:*~F>@MµV�M@?BTfs;GwEyVY?XNHA�?BA�:nEHC�9�M@:6>@?B:DMº��EHMqM^VYEH>^V@:DI�PS>@NHT E#To?XA;?BT7?BM@:6I�EHA`I�:D�ms;?XGB?[x
{;>YEyVY:DI1C6NcNH>@I;?BAFEQVY:=M@:bV=EHA;I1<z:D>µPSNL>@To:DI��W?[VY91E�¾FEQVvs;Tº{;>@:6GXGwEo<�NQVY:DAdV@?wEHGrM@s;>µP�EHCD:Qtl�cs;{;M^:D�ms;:DAdV
M@?BTfs;GwEyVY?XNHA;M���:D>@:º{�:6KLs;A�PS>^NLT�VY9`:l~FAFEQGrC6NLA`PSNL>^T�EyVY?XNHA_NQP�VY9;:=<;>^:6Ze?XNLs`MOM@?BTfs;GXEQVY?BNLA�|`V@NoP�EHC6?XGB?[x
V�EQV@:OKL>@EHI;sFEQG}:bac<;GBNL>YEyVY?XNHA�NHPJV@9;:O�W9;NLGB:vNHP(C6NLA`PSNL>^T�EQV@?XNLA;EHGFM@<FEQCD:Ht-«gPÌVY:D>�:6ZL:6>^\ � M@?XTºs;GwEQV@?XNLA`MD|
VY9;:WA;:°aeV�M^?XTfs;GXEQVY?BNLAº��EHMp{�:6KLs;A�PS>@NLT�V@9;:WNL>@?BKL?XA;EHGc:6�ms;?XGB?X{;>@EQVY:6IoMµV�EH>µVY?BA;KªCDNLA`~;KLs;>YEyVY?XNHA�t5©�NLAex
ZL:6>@KL:6A;CD:lNHPRV@9;:=�W9`NLGX:=EHIFEQ<`VY?[ZL:ªs;Tf{;>^:DGBGwEqMYEHTo<;GB?XA;Kq<;>^NcC6:DI;s`>@:ª��EHMgI;:b~FA;:DI�VYNoNcC6CDs;>W�W9;:DA}|
PSNL>vE*M^?XA;KHGX:ºM^?XTfs`GwEQV@?XNLA�|�:bZL:D>µ\1{;?BA ��?XA � ��� �º?BA�VY9;: �(| ��>@EHA;KL:ºNHP-?XAdVY:6>@:6M^V���EHM�NcC6CDs;<`?X:DI�EyV
GX:DEHM^V=NLA;C6:Ht�
g<�VYN ��� �/M@?BTfs;GwEyVY?XNHA;Mv��:6>@:7s;M@:6I�VYN_NL{`VYEH?XA�VY9;:o~FAFEHG ¹ ®�u�|({;scVfEQVºEHAd\1VY?BT7:
A;NHVºT7NL>^:7V@9FEHA�V@9;:*GwEyVY:DMµV ß ��I;?XMµVY>@?B{;s`V@?XNLA;Mª��:D>@:]s`M@:DI�V@N#:DMµVY?XT7EQV@:oV@9;:*A;:°acV ¹ ®�u�ÏR:nEQ>@GX?B:D>
� � à



� t � t � �¦Ê � j#	DÈ�	 	\�`È��°Ê��eh���Í �YhbÍ!	\�eÊÌË � ��Ê � �R�[ÈHÍ�Ê¨jyËL	

M@?BTfs;GwEyVY?XNHA;M���:D>^:gKH>YEHI;s;EHGXG[\ºI;?BM@CDEH>@I;:6I�EQMpA`:6�ª|mT7NH>@:3:baeV@:DA;M^?BZL:gI;?BM^VY>^?X{;scVY?XNHA;MR��:D>@:g<;>^NcI;s`CD:DI}t
«�V@NHV�EHG�NHPpEH<;<`>@Nnac?XT7EQVY:6GB\ ß � ��A`MvNHPpM@?BTfs;GwEyVY?XNHA_V@?XTo:=��EHM�>@:6�ms;?X>^:DI#VYN]<`>@NeI;s;CD:º:nEHC�9�NHP-VY9`:
~FAFEHG ¹ ®�u�M^s;>^P�EHC6:DM6t
839;:��nÄ � ¹ ®�uÃPSNL>vVY>^:D9FEHGBNLM@:oEHA`I�V@9;: % " ¹ ®�uÃPSNL>�?XM^NLT�EQGBVYNHM@:º��:D>^:7CDEHGXC6s;GwEQV@:DI�EHMªI;:°xM@C6>@?X{z:DI7?XA�©�9FEH<`V@:D> ß {d\oM@s;ToT7?BA;K�VY9;:¬<�NH<;s;GwEyVY?XNHA;M5NL{`VYEH?XA;:6I7PS>^NLT�VY9`:OCDNH>@>@:6M@<zNLA;I;?BA;K2�QÄ �r|

� ¹ ®�uRMgEHA;I�EH<;<`GB\e?XA;K�25�msFEQV@?XNLA 3 t[�Lt

�/"µ! ���n4��o, : �º2¬2U8 �f+-4n. 7 �*)�+97O)52U814n'�� �/4�� 0�� �l)546,7';:

« �?�%kms;A;?BVºM^V@>YEHA;I���EHMfPSNLs;A`I�V@N1{�:]NQP¬M^s �oCD?B:DAdV�GX:6A;KHVY9�PSNH>ºVY9;:]I`:baeVY>@EHA�M^VY>^:6V@C�9;?XA;K�M^?XTfscx
GwEQV@?XNLA`MDt»�c?¢a�CDNLA`PSNH>@T7EQVY?BNLA;M�NHPªE�&�kmI;:baeVY>@EHI;NeI;:DCDEHNLM^:#M^V@>YEHA;I���:6>@:#MµVY>@:bVYC�9;:6I�{m\�EH<`<;GB\e?XA`K
:D�msFEHGÎ|�{`s`VºNH<;<�NHM@?BV@:H|rPSNL>@C6:DMªVYN�V@9;:7V@:D>^T7?BAFEHG4� � EHA;I�� " EQVYNHT7MlEQVªVY9;:7>@:6I;s;CD?BA;K#EQA;I�A;NHAek>@:6I;s;CD?BA;Kf:6A;I;M3NHP�V@9;:vC�9FEQ?XA*>^:DM@<z:DCbVY?[ZL:DG[\Lt-839;:OPSNH>@CD:¬��EHM�EH<;<;GB?X:DI�s;M@?BA;KºVY9`:OTo:6VY9`NcI*NHs`VYGB?XA;:6I
?XA_©�9FEQ<`VY:6> 3 t5839`:=M^?XTfs`GwEQV@?XNLA;M���:6>@:=<�:6>^PSNL>^T7:6I_?BA*ZQEHCDs;s`T�t
8�Nv?BAdZL:DMµVY?BKdEQVY:�VY9;:�:)�}:6C6V5NQPFVY9;:�MµV�EH>µVY?BA;KvM^V@>@s;CbVYs;>^:3NLAºV@9;:�~FAFEQGcPSNL>^CD:°km:baeVY:6A;M@?BNLAqCDs;>µZL:Q|eM^?[a

M^V@>@:6V@C�9;?XA`K_M^?XTfs`GwEQV@?XNLA;MW��:D>@:�<z:D>µPSNL>@To:DI�?XA#ZQEHC6s;s;T¼�W?BVY9�I;? �}:6>@:6AmVªMµV�EH>µVY?BA;K*M^V@>@s;CbVYs;>^:DM6to�c?[a
?XA;?[VY?XEHG�MµV�EH>µVY?BA;K/M^VY>^s;C6V@s;>@:6M=��:D>^:7{`s;?XG[Vn|J:nEQC�9�s;M^?XA;K/I;?B9;:DI;>@EHG-EHA;KHGX:qCDNHA`PSNL>@T7EQV@?XNLA;M¬V�EH´Q:DA�:°amx
CDGBs;M@?[ZL:DG[\ºPS>^NLT�NLA`:gNQP�V@9;:WM@?[aqT7?BA;?XTfs`T	:6A;:D>^KH\q��:DGXGBM5<;>@:bZe?XNLs;M^GB\q?BI;:DAdV@?B~F:6I�t Ç¥§ 839;?BM-<;>@NeI;s;C6:DI
M@?¢a]I;? �}:6>@:DAdVg>@:6KLs;GXEH>@G[\�>^:D<z:nEQV@?XA;K�CDNHA`PSNL>@T7EQV@?XNLA;M6|c�W9;?BC�9�EQ>@:ªI;:DM^CD>^?X{z:DI_?XA/8REQ{;GX: � t[�Lt
839;:�M^?XTfs;GXEQVY?BNLA;Mf��:D>^:#EHGBG3{�:6KLs;A��W?[VY9�E�A;NLAmk � :6>@N�PSNH>@CD:�NHP ßHß t ß � < =|pV@N�<;>^:6ZH:DAdV*VY9`:

T7NHGX:DC6s;GX:6M*PS>@NLT CDNLGBGwEH<;M^?XA;K�?BA»V@9;:�ZQEHC6s;s;T_t�Ävs;>^?XA;K�V@9;:�C6NLs;>^M@:�NQPºVY9`:�M^?XTfs;GXEQVY?BNLA;M6|¬VY9`:
M^V@>@:6V@C�9;?XA`K�<;>^NHVYNeCDNLG}?XAdZLNLG[ZL:6I�>YEQT7<;?BA;KqVY9;:ªPSNL>^CD:={m\(���ct � à < Æ���`t � ´HCDEHG¨t ToNLG �F� t �« �F� �3:bZL:6>^\ ß
A;MD|ms;<qV@NlEªT7Eyac?XTfs;TÅPSNL>^CD:3NHP 3 � � �v< ltd839;?BMpC6NL>@>^:DM^<�NLA`I;M5VYNlEª>@EHTo<;?XA;KO>YEQV@:gNQP ß t ß � < >0QA;M6t
«�����EHMvVY9`:qCnEHM^:f�W?BVY9#V@9;:fC6:DGXGBs;NLM^:fNLGX?BKLNLM@EHCDC�9FEQ>@?XI`:H|�V@9;:fI;:°aeVY>YEQA�PS>@EHKLTo:DAdVYM¬��:6>@:qPSNLs;A;I#V@N
>@:6�es`?X>@:oTfs;C�9�GX:6M@Mº:6�ms;?XGB?X{;>@EQVY?BNLA#VY?BT7:qVY9;EHA���EHM=A;:DC6:DM@M@EH>^\�PSNL>�VY9;:�� � x¤s;A;?BV=EQTº\eGXNLM^:7MµVY>YEQA;I
VYN1EQC�9;?X:bZL:*C6s;>^ZH:DMqCDNHT7<FEQ>YEH{;GB:o�W?[VY9�:°ac<�:6>@?XTo:DAdVDt;2-EHC�9 ß A;MfM^?XTfs;GXEQVY?BNLA�M^V@:D<�CDNHA;M@?BM^VY:6I�NHP
�7A`MºNHP�:D�ms;?XGB?X{;>@EQVY?BNLA�|}PSNHGXGXN%��:DI�{d\ ß A;M=NHP�IFEyV�E�C6NLGXGB:DCbVY?XNHA�t7« VYNQV�EHG5NHPv��� �/>YEHTo<;?XA`K_MµVY:6<;M
��:6>@:1EQ<;<;GX?B:DI�I;s;>@?BA;K�V@9;:�C6NLs;>^M@:#NHPª:DEHC�9 ß � ��A;M�MµVY>^:6VYC�9`?XA;K�M^?XTfs;GXEQVY?BNLA�tÃuFNL>^CD:�ke:baeVY:6A;M@?BNLA
>@:6GwEQV@?XNLA;M^9;?X<`M�PSNL>�VY9`:vZHEQ>@?XNHs;M3M@?BTfs;GwEyVY?XNHA;M���:D>^:lNL{cV�EH?BA;:DI/{d\]<;GBNHV@V@?XA;KfV@9;:=E%ZH:D>@EHKL:ª:baeVY:6A;M@?BNLA
I;s;>^?XA;K�:nEHC�9�<;>^NcI`s;C6V@?XNLA�MµVY:6<�EHKdEH?BA;M^VlVY9;:�EH<;<;GB?X:DI�PSNL>@C6:Ht#839`:]CDs;>µZL:DMf��:D>^:]A;NL>^T�EHGB?XM^:DI�{m\
I;?BZe?BI;?XA;KvV@9;:gGX:DA`KHVY9oNHP}V@9;:gT7NLGB:DC6s;GX:3{d\�VY9;:gT7Eyac?XTfs;T�:baeVY:6A;M@?BNLA*EQC�9;?X:bZL:DI�{m\qV@9;:g:DA;I*NQP}VY9`:
M@?BTfs;GwEyVY?XNHA1� � � �«v�3EHA;I/VY9;:ª>@:6M@s;G[V�EHAdVWMµVY>@:bVYC�9;?BA;KoCDs;>µZL:DM¬CDNLTo<FEH>^:DI]VYNo:nEQC�9�NHV@9;:D>6t

� ß �



©�9FEH<`V@:D> � t��f�Fh .������ � � .»ÈHË��7ÍG�Fh .�����������
A�� 	�j#	bÊ��HÊ 	���ÊÌË��HÈ � h 	
� = < =-B � N-G�� ^QD/J&NQSUT�� SUT�� N@J�N*S]T�P

®�NLGB:DCDs`GwEH>(I`\eAFEHTo?XC6MRM^?XTfs;GXEQVY?BNLA;MJ��:D>@:�<�:6>^PSNL>^T7:6Ifs;M@?BA;K¬V@9;:�<;>^NLKL>@EHT	©��¬«OO®#® ����� �ÌZL:D>^M@?BNLA
� �Q{��%�b|(�W?BVY9�T7NeI;?B~;CnEQV@?XNLA;M�?BA;CDNH>@<zNL>YEQV@:DI�?XAdVYN_VY9;: 
v�L2- 2ÅToNeI;s;GX:�?BA�NL>^I;:D>=VYN�?BT7<`GX:DTo:DAdV
{�NQVY9�V@9;:vV���Nyx�I;?BT7:6A;M@?BNLAFEHGzEHIFEQ<`VY?[ZL:vs;Tº{;>@:6GXGwE=MYEHTo<;GB?XA;K ¹ ®�u�CDEHGXC6s;GwEyVY?XNHA;M�EQA;I*VY9;:OM^VY>^:6V@C�9cx
?XA;K�M@?XTºs;GwEQV@?XNLA`MDtv839;:o©3�cu�uÃCnEH>^{�NL9d\eI;>@EQVY:q<FEQ>YEHTo:6V@:D>OM^:6V7�Î©�9FEH<`V@:D> � �gPSNH>OVY9;:o©��g«v¬®#®
PSNL>@C6:l~F:6GXI#��EHMvs;M^:DI1VYN�>@:D<`>@:DM^:DAdVªVY9;:ºCnEH>^{�NL9d\eI;>@EQVY:fToNLGB:DCDs`GX:DM¬?XA�EHGXG(VY9;:ºM@?XTºs;GwEQV@?XNLA`MDtg839;:
8 � ¹�3L¹ ToNcI;:6G}��EHM¬s`M@:DI/VYNo>@:6<;>@:6M@:6AmVg��EQVY:6>Dt
u�NH>�V@9;:�M^NLGXscVY?XNHA�M^?XTfs`GwEQV@?XNLA;M6|pV@9;:�V@>@:69FEHGXNHM@:_I;?XM@EHCDC�9FEQ>@?XI`:_��EHM�<`GwEHC6:DI�?BA�E�<;>@:bZe?XNLs;M^GB\

:D�ms;?BGX?X{`>YEQV@:DIqCDs`{�:WNHP ß �?�O8 � ¹�3L¹ ��EQVY:6>@M6tp�cNLGBZH:DAdV-��EyVY:D>-ToNLGX:6CDs;GB:DMRV@9FEQVpN%ZL:6>@GwEQ<;<�:6Io�W?[VY9qVY9`:
M@NLGBs`VY:lT7NHGX:DC6s;GX:ª��:D>@:q>^:DToN%ZL:DI�EHA`I#VY9;:fMµ\eM^VY:6T ��EHM�:D�ms;?BGX?X{`>YEQV@:DI�PSNH> ß � �7<;MDtª839;:qM^NLGXs`V@?XNLA
M@?BTfs;GwEyVY?XNHA�M@s`>@>@NHs;A;I;:6I�V@9;:fVY>^:D9FEHGBNLM@:qI`?XMYEQCDC�9FEH>^?XI;:f�W?[VY9 � � à 8 � ¹�3L¹ ��EQV@:D>ªToNLGX:6CDs;GB:DM �¤£�� ?BA
E*CDs;{z:qNHPpGX:6A;KHV@9h� � t � � �«ºt�839`?XMvKL?[ZL:6MªE*I;:DA;M^?BV�\1NQP¬�Ht �`� 3 K�0QCDT  tl839;:qCDs`{�:f��EHMªM@s;{ � :DC6V@:DI
VYN�To?XA;?BTfs;T ?XT7EHKL:v<z:D>^?XNeI;?XCO{�NLs`A;IFEH>µ\]CDNLA`I;?BV@?XNLA;M�VYNo:DGX?BT7?BAFEQV@:¬:6I;KL:=: ��:DC6V@MDt

��A;?BV@?wEHGeZL:DGBNcC6?BV@?X:DM�PSNH>�VY9;:¬EQVYNHT7M���:D>^:¬M^:DGX:6C6V@:DI*EyV�>@EHA;I;NHT�PS>@NLT E=³�NLGBV � T7EHA;A�I;?XMµVY>^?X{;s`V@?XNLA
EQV 3 � � ��tr«OGBG5M@?BTfs;GwEyVY?XNHA;Mv��:6>@:*<z:D>µPSNL>@To:DI�?XA�VY9;:7CnEHA`NLA;?XCDEHG-:DA;M^:DTf{`GX:1�SCDNLA`M^V�EQAmV � � � ��� �b|s;M@?BA;K�MµVYNeC�9FEHM^V@?XC�½rEQA;KL:6Ze?BAÁI`\eAFEHTo?XC6M7�W?BV@9ÃE�PS>^?XC6V@?XNLA;EHGWCDNe: �oCD?B:DAdV]NHP �a�et ß VYN�T7EH?XAdVYEH?XA�E
CDNLA`M^V�EQAmV(V@:DTo<�:6>YEQV@s;>@:-NHP 3 � � �qtn839;:p:D�msFEQV@?XNLA`MrNQP`ToNHVY?BNLAO��:D>^:�?BAmV@:DKL>@EQVY:6Ils`M@?XA`K¬EW½J:nEQ<cx¥uF>@NHK
�-:D>^GX:6V�?XAdVY:6KL>YEyVYNL>^��Ç " �W?BV@9/EºM^V@:D</M@? � :vNHP-�¬PSMDt5839;:=�`�g« � 2�EHGXKLNH>@?BV@9;To��Ç ����EHM�s;M^:DI]VYNº~ca*VY9`:
GX:6A;KHVY9�NHP-{zNLA;I;M¬?XAdZLNLG[Ze?XA;K79m\eI;>^NLKL:6A�EyVYNLToMOEQA;I�VY9`:º��EyVY:D>OT7NLGB:DC6s;GX:ªKL:6NLT7:bVY>µ\_V@9;>@NHs;KL9;NLscV
:nEHC�9 M@?BTfs;GwEyVY?XNHA�t gNLAcx¤{�NLA`I;:DI ?XAdVY:6>YEHCbVY?XNHA;M]��:6>@:�V@>@s;A`CnEQV@:DI s;M^?XA;K�E�Mµ�W?BV@C�9;?XA;K�PSs;A;CbVY?XNHA
EH<;<;GB?X:6IÁNLA�E�A;:DscVY>YEQGvKL>@NHs;<Ã{FEHM^?XM]{z:6V���:D:DA	���`t ��EHA;IÅ�?�et � �«lt�839;:�KL>^NLs;<;M]C6NL>@>^:DM@<zNLA;I`:DI
VYN=:DGB:DC6V@>@?BCnEHGBGB\lA;:Ds`V@>YEHG�C6NLGXGB:DC6V@?XNLA`M�NHPJEyVYNLToM-?XAqVY9;:gCnEQ>@{zNL9d\cI`>YEQV@:¬ToNLGX:6CDs;GB:DM-EHA`I�:DAdV@?X>@:3��EQVY:6>
T7NHGX:DC6s;GX:6M�PSNL>�V@9;:ªM@NLG[ZL:DAdVDt

�/" � � 7�:�0��6)9:

� = � =-B Z Y�H���� B��VB���� ^QN-T
	 D �'H

839;:¬ZQEHC6s;s;T ¹ ®�u�PSNH>-V@>@:69FEHGXNHM@:H|eM@9`N��WA�?XA7uR?XKLs`>@: � t � �ÎEL�b|m9FEHM�ElM^\eToT7:bVY>^?XCnEQGFM@9FEH<z:gM@?XTo?XGXEH>
VYN7<;s;{;GB?XM@9`:DI1EHI`?wEH{FEyVY?XCªT7EH<;M6|�VY9`:ºI;?XEHKLNLAFEQGrMµ\eT7To:6V@>^\_NHP5VY9`:ºT7EH<�{z:D?BA;K]E7C6NLA;M^:D�ms;:DA`CD:�NHP
VY9;:lT7NHGX:DC6s;GwEQ>3M^\eT7To:6V@>^\Ht¬839;:ºKLGXNL{;EHGJ:DA;:6>@KH\�To?XA;?BTfs;T�?BM¬M^?BVYs;EQVY:6I1EQV � � � � x � �`t �  | x � �ct ß 
NLA�V@9;:ºZQEHCDs`s;T T7EH<1EQA;I � � � � x � ß t �  | x � ß t �  NLA#V@9;:fM@NHGXs`V@?XNLA�T�EH<}t�©�>^\eMµV�EHG�M^VY>^s;C6V@s;>@:6M�NHP
VY>^:D9FEHGBNLM@:gM@9`N�� EHA*EHM^\eToT7:bVY>@?BC¬:°aeVY:DA`I;:DI/CDNHA`PSNL>@T7EQV@?XNLAq�W?BV@9 � � � � x ß �  | x � ß  Ïe�W9;?XC�9�?XMpM^V�E�x
{;?XGB?XM^:DI_{m\�EHA � " k�� �� 9d\eI;>@NHKL:DA1{zNLA;I��W?[VY9�V@9;:º<`>@?XT7EH>µ\/EHGXC6NL9;NLGBM¬?BA ·m¶ C6NLA`PSNL>^T�EQV@?XNLA`MDt �� @¡w�� @�
2Ra`<z:D>^?XTo:DAdVYMr?XAlM@NLGBs`VY?BNLAª9FEnZL:�>^:6ZH:nEHGB:DIºM^?XTo?XGXEH>�CDNHA`PSNL>@T7EQV@?XNLA;M �JNL<`V@?XCnEQGd>@NHVYEQVY?BNLAª:bac<�:6>@?BT7:6AmV@M
M@9;N%��� � � � x ���  | x � �  �=ß� �� ��@¡w�Î§ "qEHA`I v®� <`>@NHV@NLAekeCDEH>@{zNLA�CDNLs;<`GX?XA`K�To:nEHM^s;>@:6T7:6AdVYMº9;E%ZH:
� ß �



� t ß t��Wh 	)�R�¦Í 	

ψ

φ(a)

(b) φ

ψ

−100

0

100

0 100−100

−100 0 100

−100

0

100

uR?XKHs;>@: � t � � 1/��"�)�����`*�5$ �	j � b�`*� �%�5" �\`*�Al �*�a`kb
�#���5� b
�A` )�`*�I^��#�(����� � ��! ](" � �#� ����i �#"�$ �
+&! 3 � 50DL5
[ � )��\` �����(��)d] ��"�, � "X�5�#�~^ � �#���Aj ����"�)�����`Q� � g�g �5�L`f� ) B c�� �#����i ��� ](" )��\`d� �#�(�1� +&�R�#� )d^ � ���(�#+d�#�K�5" �\`*�Al
i ]�"�]Ci>��i2j )�� � i � 
a]Ci>��i �Ab�BI< c�� �#����i ��� ,h1/��" )����a`Q� ^�](�?^ �\` )d^��#" )d^�](� �L`Q��" �#) �d^ �$['"�, 3�^ � B
c�� �#�T��i ���O����"�)�����`:](���k^ �R['" �#��� $��#�d^��5$%�C](" �#,

� ß �



©�9FEH<`V@:D> � t��f�Fh .������ � � .»ÈHË��7ÍG�Fh .�����������
A�� 	�j#	bÊ��HÊ 	���ÊÌË��HÈ � h 	

W

τ

2

4

6

8

10

12

-100 0 100

vacuum
TIP3P

uR?XKHs;>@: � t ß ��5�
 e �*�a`kb
�#���5��b �A` )d^ � ��j ���)�`*�I^��#� ����� � $�]C^ �5$a`-�#� ](" � �#� ����i �#"�$ ������� )d] ��" �#+d)*�A](" �5$
b�`*�?i )d^ � �	j � g � g ���(� )d](��"�� , 3�^ ���A`Q� g ^d�]�L`Q���k^ �R['" `Q�5�(� )d] �#��)��%)d^ �I] `A��� �#+d�#� �5" �\`Q�Al i ]("�]Ci �Oj+[o] )d^
)d^ �1�5"��\`*�Al2]("�c�� �#�T��i ��� ,

� � � � x � �  | x � �  �=ß� t �Î§�� 839`:D>@:bPSNL>@:Q|�V@9;:lKHGXNL{FEQG�T7?BA;?XT7EºPSNL>W{zNHVY9_VY9;:ªZQEHCDs;s`T EQA;I�M^NLGXs`V@?XNLA
¹ ®�uRM3EH>^:O?BA�VY9;:¬>@:6KL?XNLA�NHP�VY9`:vCD>µ\cMµV�EHG}EHA;I]M^NLGXs`V@?XNLA7M^V@>@s;CbVYs;>^:DMDt-«¬I;?wEH{;EQVY?BC¬T7EH<;M�CnEHGBCDs;GXEQVY:6I
PSNL>ªVY>@:69FEHGBNLM@:7s;M@?BA;K�VY9`:/®#® 3 �S£  �EQA;I�®#® �L©�«O¬³�����Ç�PSNH>@CD:o~F:DGBI;Mf9FEnZH:]EHGXM^N�?BI;:DAdVY?[~F:DI�VY9;?BM
>@:6KL?XNLA�EHMfVY9;:]KHGXNL{FEQG�:6A;:D>^KH\�To?XA;?BTfs;T_t1�¬N%��:6ZL:6>D|�{�NHV@9�NHPWVY9;:]<`>@:6Ze?BNLs;M@G[\�<;s`{;GX?BM@9;:6I�EHI;?[x
EH{FEQV@?XCqT7EH<�CnEHGBCDs;GXEQVY?BNLA;Mvs;M^?XA;K�©��¬«OO®�® PSNL>@C6:o~;:DGXI`M �@��¡w�Î§�§ C6NLAdVY>@EHI;?XCbV=:bac<�:6>@?BT7:6AmVYEHG5IFEQVYE
?XA�<;GXEHCD?BA;K*VY9;:�KLGBNL{FEHG�T7?BA;?XTºs;T :6A;:D>^KH\�CDNHA`~FKLs;>@EQVY?BNLA�A;:nEQ> � � � � � �  | � �  t ��A�<FEH>µVY?XC6s;GwEQ>D|
VY9;:_To?XA;?BTfs;T :6A;:D>^KH\�M^V@>@s;CbVYs;>^:#?XI;:6AdVY?B~;:DI�s;M@?BA;K�V@9;:#�O²=u�³�PSNL>^CD:�~;:DGXI�9FEHI�VY9;:_<;>@?BT�EQ>^\
EHGXC6NL9;NLGBM�?XA/VY9`: ¶�· C6NLA`PSNL>^T�EyVY?XNHA�t¢�Î§�§7«OMO©�9FEH<`V@:D> � M^9;N%��:6I�VY9;:l�v²ªu�³ÃPSNL>@C6:�~F:DGBI_V@N7P�EnZLNLs`>
VY9;: ¶�· CDNLA`PSNH>@T7EQVY?BNLA�|cV@9;?XMWM^s;KLKL:6M^VYMWVY9;EQV¬EHCDC6s;>YEQV@:ª<FEH>YEQT7:bVY:D>^?XM@EQVY?BNLA]NHPrVY9;:ª<;>^?XT7EH>^\*EHGXC6NL9;NLG
?XM3A;:6CD:6M@MYEQ>^\/PSNL>3?XI`:DAdVY?[~FCnEQV@?XNLA]NQP�V@9;:ªCDNL>^>@:DCbVgKLGXNL{;EHG}:6A;:D>^KH\/T7?BA;?XTºs;T ?XA]VY>^:D9FEHGBNLM@:Qt
839;:#M@NHGXs`V@?XNLA�EHA;I�ZQEHC6s;s;T ¹ ®�uRM�PSNL>oVY>@:69FEHGBNLM@:�EH>@:�>@:DT7EH>^´QEQ{;GB\�M@?BT7?BGwEH>6t ��AÁCDNHAmV@>YEHMµV

VYN/VY9;:��µ��� � ��x¤GX?XA`´H:DI�I;?BMYEHC6C�9FEH>^?XI;:6MlI;?BM@C6s;M@M^:DI�?XA�<;>^:6Ze?XNLs`MlC�9FEQ<`VY:6>@MD|�VY9;:oKLGB\eC6NLM@?BI;?XC�GX?BA;´yEHKL:
CDNLAcPSNL>@T7EQVY?BNLA]NHP�V@>@:69FEHGXNHM@:=?XMWGwEH>^KL:DG[\]s;AFE �}:6C6VY:6I#{d\/VY9;:lM@s;>^>@NLs;A`I;?XA;Ko��EyVY:D>gToNLGX:6CDs;GB:DMDt�839;:
M@?BT7?BGwEH>^?BVY?B:DM�{z:6V���:D:6A�VY9;:]M^NLGXscVY?XNHA�EHA;I�ZQEHCDs;s`T PS>@:6:_:6A;:D>^KH\�M^s;>^P�EHC6:DM�PSNL>ºV@>@:D9;EHGXNLM^:]CnEHA�{z:
:nEHM^?XG[\]M@:6:DA#?BA#E�CDNLTo<FEH>^?XM@NHA�NHPRVY9;:o�%Ä � ¹ ®�uRM¬PSNH>¬M^NLGXs`V@?XNLA_EHA`I�ZQEHCDs`s;TUM@9;N%�WA1?XA�uR?BKLs;>@:
� t ß t5�cNHGBZQEQVY?BNLA�?XA;C6>@:DEHM@:6MpV@9;:¬<`>@:6PS:6>@:6A;CD:gPSNL>5VY9;:gCD:6AmV@>YEHG�:6A;:D>^KH\�>@:6KL?XNLAo{d\�M@GB?XKL9dVYG[\f>@EH?XM^?XA;K�VY9`:
:DA;:6>@KH\�NHP-VY9;:�9;?BKL9�ZQEHGBGX:6\eM�EyV � � � � 3 �  | 3 �  EHA;I � � � � � ß  | � ß  tº839`:DM@:�ToNL>@:ºCDNLTo<FEHCbV
CDNLAcPSNL>@T7EQVY?BNLA;MREH>@:3MµVY:D>^?XCDEHGXG[\lMµVY>@EH?XA;:6IoEHA;IqVY9;:6?X>5MµV�EH{;?BGX?BM@?XA`KO?XAdV@:D>@>^:DM^?XI;s;:39d\eI;>^NLKL:DA7{�NHA;I;M-EH>^:
I;?XM^>@s;<cVY:DI_{d\]VY9;:=EH�ms;:6NLs;MgM@NLGBs`VY?BNLA�t58r>@:69FEHGXNHM@:ª?XM3VY9ms;MW�ms;?[VY:ª>@?BKL?XI]?BA/��EQV@:D>Dtp839;?BMg>^:DM^s;GBV@M¬?BA
VY9;:OGXNeCnEQV@?XNLA7NHPJVY9;:�Nnae\eKL:DA_EQV@NLToM�{z:D?XA`Kq:DM@M^:DAdVY?XEHGXG[\�~`ac:DI_?XA*>^:DGwEyVY?XNHA7VYNqNHA;:�EHA;NQVY9;:6>D|c�W9`?XC�9
T�En\/>^:DM@s`GBV¬?XA/VY9;:lM^VY>^s;C6V@s;>@:lVY9FEQVv®�Ä�M^?XTfs`GwEQV@?XNLA;M39;E%ZH:fM@9`N��WA�VY>@:69FEHGBNLM@:ªVYN7?XTo<�NLM^:ªNLA�VY9`:
M@s;>^>@NLs`A;I;?XA`K���EQV@:D>WM@NLGBs`VY?BNLA�t
� ß 3



� t ß t��Wh 	)�R�¦Í 	

ω

ψ

B FD

E A C200

300

100

0
100 200 300

uR?XKHs;>@: � t � � 1/��" )����a`*�5$ < ( � " j  " bT`*� � �5" �\`Q�Al �*�a`db �#��� b �A`2](�*�?i �#� )������ ](" � �#� ����i%, 1/��"�)�����`Q�
� g�g �5�L`�� )WB4c�� �#�T��i ����](" )��\`d� �#���M� +&�R�#�])d^ ����� �#+d�#���5" �\`*�Al i ]("�]_i ��i�j )��>� i � 
a]Ci>��i �Ab BI<.c�� �#�T��i ��� ,
1/��" )����a`Q��^�] �?^ �\` )d^��#" )d^�](���L`Q�U" �#)/�d^ �R[U"�, 3�^ �U�(��� � )d] ��" �Ab�)d^ �]�d] 
 g `*�\�O] �����*�ClZ]($��5"�)d] �d�5$ i ]("�]_i ��i
�5" �\`Q�Al�����"ab
�A`ki � )d](��"�� Ç¥§ �L`*� i`�L`dc#�5$�9 )�� e ��"%)d^ �Ui`� g ,

� = � =�? Z Y�H���� B�� � � ^QN-T
	 D �'H

839;:��HÄ�� " | % " ¹ ®�uÁPSNL>O?BM@NLT7EHGBV@NLM@:=?XM¬M@9;N%�WA�?XA�u�?XKLs;>^: � t �`t�839;?BMO~FKLs`>@:f9FEQMv{�:6:DA�M@9`?BPÌVY:6IPS>@NLT VY9`:vs;M@s;EHG�>YEQA;KL:vNHPJxY� � �  V@N]� � �  V@N�E �  VYN 3 � �  >YEQA;KL:H|`M@NfVY9;EQV�VY9`:�T7?BA;?XTfs`T >@:6KL?XNLA`M
P�EHGXG�?XA�VY9;:_CD:6AmV@>@:�NHPOV@9;:�T7EH<�t�« >^:DCD:6AdV�PSNLs;>�keI;?BT7:6A;M@?BNLAFEHG�EHI;?wEQ{FEQVY?BC]T�EQ<�C6NLA`PSNL>^T�EQV@?XNLA
EHAFEHG[\eM@?XM¬NHP-VY9;: .��µ�����d�gGB?XA;´yEHKL:=?XI`:DAdVY?[~F:DI1M^?[a1GBN%��ke:DA;:6>@KH\�CDNHA`PSNL>@T7EQV@?XNLA;MgPSNL>O?BM@NLT7EHG[VYNLM^:Ht Ç¥§
839;:DM^:*EH>^:7GB?XMµVY:DI�?XA�8�EH{;GX: � t[�*EQA;I�EH>^:�T�EH>^´H:6I�NLA�VY9;: ¹ ®�u�M@s`>^P�EHC6:Ht]839;:o:DA;:6>@KH\�M^s;>^P�EHC6:
9FEHMpV���NqTo?XA;?BTfs;T�:6A;:D>^KH\�>^:DKL?BNLA;M6|c�W9;?BC�9/EH>@:gP�EH?X>^GB\q¾F:°a`?B{;GX:¬?XAoVY9;: � " I;?XTo:DA;M^?XNLA}|eM^:D<FEQ>YEQV@:DI{d\�EHA � ´HCDEHG 0yT7NLGR:DA;:6>@KH\�{FEQ>@>@?B:D>6t7839;:o>@:6GwEQV@?BZH:o:6A;:D>^KL?X:6MªNHP�V@9;:oV@9;>@:6: % " T7?BA;?XT7E*EHA`I�VY9`::DA;:6>@KH\�{FEH>^>@?X:6>@M�{z:6V���:D:6A�VY9`:DT EQ>@:qToNL>@:f:DEHM@?BGB\�M@:6:DA�?XA#VY9`:]�%Ä % " ¹ ®�u�|}M@9;N%�WA�?XA�uR?BKLs;>@:
� t �ct �A`:�>@:6KL?XNHA�?XMlEQV % " � ßHß� �SCDNL>^>@:DM^<�NHA;I;?XA`K�VYN�E ·m· CDNLAcPSNL>@T7EQVY?BNLA��vEHA`I�VY9;:7NHVY9`:D>fEyV
% " � � � �  �SCDNL>^>@:6M@<zNLA;I;?BA;K*VYN/E ·m¶ CDNLA`PSNH>@T7EQVY?BNLA��bt�839`:qKLGXNL{;EHGRTo?XA;?BTfs;T¸NeCDC6s;>@MªEQV � " | % "
� � � �  | ßHß� |}V@9;NLs;KL91V@9;?XMv?BMvNLA;G[\/ZL:D>µ\1M@GB?XKL9dV@GB\_9;?XKH9;:D>OV@9FEHA#V@9;: ·m¶ To?XA`?XTfs;T_tv839;:q{;EH>@>^?X:D>
9;:D?BKL9dVYM¬{�:bV���:6:DA�VY9;:fTo?XA`?XT7E�?BA�VY9`:*�%Ä % " ¹ ®�uÃEH>^:f{�:bV���:6:DA ��EHA;I�����´HCDEHG 0yT7NLGÎtO839;?BMv?XM
CDGBNLM@:oVYN�V@9;:]EHCbVY?[ZHEyVY?XNHA�:6A;:D>^KH\�NQP�VY9;: ��To:DC�9;EHA;?XCDEHG->@:6GwEya`EQV@?XNLA�T7:DEHM@s;>^:DI�?BA�I;:°acV@>YEHAÃ� �ct �
´HCDEHG 0QToNLGw�bt# �839;:6>@:bPSNL>@:Q|pV@9;?XMf>^:DGXEya`EQVY?BNLA�CDNHs;GXI�{z:*CnEQs;M@:6I�{d\�>^NHV�EQV@?XNLA`MºNHPWVY9`: % " I`?X9;:6I;>YEHGEHA;I�A;NHV-V@9;:WM@s;KLKH:DM^V@:DI79m\eI;>^Nnac\eGzKL>@NHs;<7>^NHV�EyVY?XNHA;MDt�839;:WM^VY>^NLA;KL:6> &}ke>^:DGXEya`EQVY?BNLA/� � �ª´QCnEHG 0QToNLGÌ�
CDNLs`GXI/<�NHM@M@?B{;GB\�{�:�>^:DGXEQVY:6I_V@No>^NHV�EyVY?XNHA]NHP�V@9;:ªGX:6M@M3¾F:bac?B{;GX: � " NL>�� " I`?X9;:6I;>YEHG(EQA;KLGX:6MDt

��9;:DA�>^:D<z:nEQV@:DI�|�VY9;:7M@?[a�To?XA`?XTfs;T :DA;:6>@KH\�KLG[\cC6NLM@?BI;?XC�GB?XA;´yEHKL:qC6NLA`PSNL>^T�EyVY?XNHA;Mª?XI;:6AmV@?B~F:6I
PSNL>�V@9;:�?XM^NLT7EHGBV@NLM@: .��¥�����d�pGB?XA;´yEHKH:O<;>^NcI;s`CD:��ms;?BV@:vI;? �}:6>@:DAdV3MµVY>^s;C6V@s;>@:6MWPSNH>�VY9;:q�A�%kes;A;?[V�I;:°amx

� ß �



©�9FEH<`V@:D> � t��f�Fh .������ � � .»ÈHË��7ÍG�Fh .�����������
A�� 	�j#	bÊ��HÊ 	���ÊÌË��HÈ � h 	

W

ω

gg gt

tg

0

2

4

6

8

10

100 200 300

uR?XKHs;>@: � t � �o9 B ( � �#� ����i 5�
 e �*�a`db �#���Ub
�A`')d^ �  " $�]C^��5$a`Q�#�&�#" ��� � ]�"�](���?i �#�()������Ajd�#+�)*�A]�" �5$2b�`*�?i
)d^ � � " j  " g � g �d�(� )d] ��"�� ,Z3�^ � �A`Q� g ^ ](�1�d^ �$['" `*�5�(� )d]C�#� )���)d^ � ��� �#+R�#�K�5" �\`*�Al i ]("�]_i ��i�j+[:] )d^ )d^ �
�5" �\`Q�Al8]("�c�� �#����i ��� ,

Äv?X9`:DI;>@EHGJEHA;KHGX:DM
� " � " % " � � �«v� �/� �«�� Äv:DM@C6>@?B<`VY?BNLA Äv:DM^?XKLA;EQVY?BNLA
� � � � � � � �_� ·m¶ � �`t[� 3 � � ¾�EyV@VY:6A;:DI}|z{`>@NdEHI/9;:6GX?¢a «
� � � � � � �_� ·e· � � t � à ß � ´m?XA`´H:DI�M^V@>YEHA;I ³
� � xY�?��� ��� �_� ·m¶ � �ct � � � ß CDNLTo<;>@:6M@M^:DI�|zEHA;KHs;GwEH>�9;:DGB?[a ©
� � ��� � � �_� ·e· � � t ��� 3 � {;>@NLEHI/9;:DGB?[a Ä
� � � � ��� �_� ·m¶ � à t[� 3 ß � V��W?XM^V@:DI_>@?B{;{�NHA 2
� � � � � � � �_� ·e· � � t ß � ß � M^VY>^:6V@C�9;:DI#>^NL<z: u

8REQ{;GX: � tB� �Z3o^ � �d] 
 i ]�"�]Ci>��i[�5"��\`*�Al\����"ab
�A`ki � )d](��"�� g `*�\�O] �����*�Cl�]($ �5" )d] ���5$�b �A`U]����?i �#� )��������n9� e !
[o]()d^�)d^ �I] `A���A`d`*�5� g ��"d$�](" � � � � � " $�](��)*�#"����5�.](" �5�#�k^ `Q�5�d]($�� ������!-, 
��5�#�Q�a`*�5$ � � � � " �5"�$ �)�� ��5"�$
$�]���)*�#"����5�U����! b �A`.BI<� ��"�] )/$ ��
 )�`Q�#$ � $ �5� � �����.i ��� �5� ��� �5� +d��]�� )f[o] )d^`�#���d�C]("�c � �#�5��](" �5�#�~^�����"�b �A`ki`� )d] ��"
�L`*�U]�"�� �(��$ �5$�)��#�#� )d^ �\`W[o] )d^%�`$ �5�*�y`k] g )d] ��"��Ab )d^�� `*�5�*��� )*�#" )�i ��� �5� �d�(�L`'����"ab
�A`ki � )d] ��"O,

� ßLß



� t ß t��Wh 	)�R�¦Í 	

0.6

0.7

0.8

0.9

1

500 1000 1500 2000

no
rm

al
is

ed
 r

F (pN)

A
B

uR?XKHs;>@: � t � �41 �#�(� �d�(� )��5$ b �A`-��� ���
�)��5"��k] ��"`� �a`k�#�5� b �A` $ ��
�)�`-�#" ����"ab
�A`ki � )d] ��"��fb�`*�?i )d^���9 ��1  ! �#"�$
X �	� � !6[/�5�(�(� ,:19�a`d�#�5�'�L`Q� " �A`ki`�#�C](���5$%+�l�$�] �O]($�]�" ��+ l%)d^ �Zi � 
a]Ci ��i ��
 )��5"��d] ��"\�#�k^�] �\�#�5$ +�l%)d^ �
�5"�$��Ab )d^ �1�d]Ci>���(� )d] ��"X�GpUJ @ �91!-,�3�^ �1$ �#)�)��5$ �C](" �]�d^ �R[U� )d^ �1�5��)d]Ci � )��5$ � �\`*� g �?]("�)0b
�A`�� �d]Ci>���(� )d] ��"
]("%� ��� � �����'�����(� )d] ��"O,

VY>@EHI;NeI;:DCDEHNLM@:qMµVY>@EHA;I�tf839`:DM@:oM^V@>@s;CbVYs;>^:DM=EH>^:qI;:DM^CD>@?B{�:6I�EQA;I1VY9;:6?X>�EH<`<;>@Nnac?XT7EQVY:º:DA;IekdVYNyke:6A;I
I;?XMµV�EHA`CD:DM�GX?XMµVY:6I�?XA78REQ{;GX: � tB�Ht-�eVY>^:6V@C�9;?XA;KqNQPJVY9;:¬M@?[a7I;? �}:6>@:6AmV�M^V�EQ>^VY?BA;KºMµVY>^s;C6V@s;>@:6M3>@:DM^s;GBV@:DI]?BA
V���N=KL:6A;:D>@EHGFV�\c<z:DMpNHP�CDs;>µZL: � NLA;:W�W?BVY9qV@9;>@:6:¬?BI;:DAdVY?[~�EH{;GB:�I;NLT7EH?BA;M-EHA;I�VY9;:gNHV@9;:D>5�W?BV@9qPSNLs;>Dt
2Ra;EQT7<;GB:DM3NHP�:nEQC�9�EH>^:ªM@9;N%�WA_?XA_uR?XKHs;>@: � t � t5839;:ªC6s;>^ZH:lT7EH>@´Q:DI �À« �`��EHM¬KH:DA;:6>YEQV@:DI/PS>@NLT�EHA
«Wkm��:DGBGJM^VYEH>^V@?XA;K�CDNHA`PSNL>@T7EQV@?XNLA���EHMWM@9;N%�WA�?BA_uR?XKLs`>@: � t à ��Ed�@�°tp�¬N%��:bZL:6>D|}M^?XTo?XGXEH>�C6s;>^ZH:DM¬��:D>^:
<;>@NeI;s;C6:DI]PS>@NHT�EHGBG�MµV�EH>µVY?BA;KqM^V@>@s;CbVYs;>^:DMW?XA��W9`?XC�9]VY9;:�%�I;?B9;:DI`>YEHGz��EHM3?BA*VY9;: ·e¶ C6NLA`PSNL>^T�EQV@?XNLA
��?ÎtÀ:QtvVY9;:f«l|J©ÅEHA;I 2�CDNLAcPSNL>@T7EQVY?BNLA;MY�btª�c?BT7?BGwEH>^GB\H|;VY9;:fC6s;>^ZH:�T�EH>^´H:6I �Ù³ �[|�V@9;NLs;KH91<;>@NeI;s;C6:DI
PS>@NLTÆEf³5km��:6GXG�M^V�EQ>^VY?BA;KfMµVY>@s`C6VYs`>@:���uR?XKLs`>@: � t à �S{��@�°|`C6NL>@>^:DM@<zNLA;I`M�VYNfMµV�EH>µVY?XA`KfM^V@>@s;CbVYs;>^:DM��W?BV@9
E ·m· CDNHA`PSNL>@T7EQV@?XNLA���?ÎtÀ:Qtv³O|}Ä�EHA;I1u�C6NLA`PSNL>^T�EyVY?XNHA;M��°t¬839;:f³�CDs;>µZL:q9FEQM�E�M@T7EHGBG(V@>YEHA`M@?BV@?XNLA
EQV�EH<`<;>@Nnac?XT7EQVY:6GB\��?�����#< l|r�W9;:D>^:nEHMqVY9`:]«¸CDs;>µZL:/M@9;N%�WMoE1I;>YEQT�EQV@?XC�VY>@EHA;M@?[VY?BNLA�EQV�EQ{�NLscV
à � �q< 	EHA;I�EHA;NHV@9;:D>WM@T7EHGBGX:D>3NHA;:ºEyVl� � � �q< lt�839;:ªPSNL>^CD:=>@:D�ms;?B>@:6I�VYNo{;>^?XA;K7EH{zNLs`V¬E�V@>YEHA`M@?[x
VY?BNLA�?BA_V@9;:f³5keCDs;>µZL:f?BM � � �o< �9;?BKL9;:D>WVY9;EHA�?BA_V@9;:ºTo:nEHM^s;>@:6I#:bac<z:D>^?XTo:DAdV�EHG(C6s;>^ZH:H|}�W9;?BC�9#?XM
EH{zNLs`V3VY9`:=M@EHTo:=I`?XM@C6>@:6<FEHA;Cb\�EQMWPSNHs;A;I/PSNL>WEHTº\eGXNHM@:ª?XA�©�9FEH<cVY:D> �`tp«OMWI;?BM@C6s;M@M^:DI#?BA�©�9;EH<`VY:6>
�`|�V@9;?XMOCnEHA1{z:qEQV^VY>@?B{;s`V@:DI�V@N*VY9;:ºP�EQM^VY:6>v>YEQT7<;?BA;K*>@EQVY:ls;M@:6I�?BA�VY9;:ºM@?XTºs;GwEQV@?XNLA�EHMvC6NLTo<FEH>@:6I
VYN]:°a`<z:D>^?XTo:DAdVn|�V@9;:qP�EHC6VOVY9FEQV�V@9;:qM@?BTfs;GXEQVY?BNLA�?BM�<�:6>^PSNL>^T7:6I1?XA#ZQEHCDs`s;T¯EHA;I1V@9;:q<�NHM@M@?B{;GX?BGX?[V�\
VY9FEyV�V@9;:OC6s;>^ZH:DMWEH>^:OA;NHV�CDNHAmZH:D>^KL:DI/I;s;:gVYNfM@EHTo<;GX?BA;KªGX?XTo?BVYEQVY?BNLA;M6t g:6ZH:D>^V@9;:DGB:DM^MD|`V@9;:�³-keC6s;>^ZH:
T�EyVYC�9;:6Mo�ms;?[VY:]C6GXNLM^:DGB\��W?BV@9�V@9;:/:bac<z:D>@?BT7:6AdV�EHG3<;>^NH~FGB:]M@9;N%�WA�?BA�uR?XKHs;>@: � t 3 t�839;?BMq?XTo<;GX?B:DM
VY9FEyVOVY9`:ºM^V@>@s;CbVYs;>^:qNHP-I;:°acV@>YEHA1?BA�M^NLGXs`V@?XNLA_P�EHGXGBM3�W?BVY9`?XA�V@9;:f³O|}Ä EHA;I�u�M^VY>^s;C6V@s;>@:6MDt�839;?BMv?XM
?XA7EHKL>^:D:DTo:DAdV��W?BVY9oVY9;:g>@:6M@s;G[VYMpPSNL>pV@9;:O9d\eI;>^N%ae\eTo:6VY9d\eG�KL>^NLs;<7I;?XM^CDs;M^M@:DI]?BA]©�9FEQ<`VY:6> � |m�W9;:D>^:

� ß �



©�9FEH<`V@:D> � t��f�Fh .������ � � .»ÈHË��7ÍG�Fh .�����������
A�� 	�j#	bÊ��HÊ 	���ÊÌË��HÈ � h 	

(b)(a)
u�?XKLs;>^: � t à � (]��
�)�`-�#$ ��$��5� � �����Z]�"%�#" � ��!49�*[ �5���O����"ab
�A`ki � )d] ��"��#"d$ �
+L!0X�*[ �5��� ����"ab
�A`ki � )d] ��"O,

� ß �



� t �`t���jyË 	�� � 	bÊ¨jyËL	

M@NLG[ZQEQVY?BNLA1��EHMlM@9;N%�WA�V@N�P�EnZLNLs`>=V@9;: ·m· C6NLA`PSNL>^T�EQV@?XNLA}t ��A�EHI`I;?BV@?XNLA�|JV@9;:*³-kmM^VY>^s;C6V@s;>@:7?BV@M@:DG[P
?XMOV@9;:qToNLM^V�:°aeVY:DA`I;:DI�NHP-VY9;:qTo?XA;?BTfs;T¸:6A;:D>^KH\1M^V@>@s;CbVYs;>^:DM=EHA;I�©�9FEQ<`VY:6> �*M^9;N%��:6I�M^NLGXs`V@?XNLA
VYNqP�EnZLNLs`>gToNL>^:�:baeVY:6A;I;:DI�CDNLA`PSNH>@T7EQVY?BNLA;M�NHP�EHTº\eGXNHM@:Ht �¤P¥|�EQM@M@s`T7?BA;KqVY9FEQVWV@9;:ªI;NcI`:DCnEQI;:baeVY>@EHA
M^V@>YEHA;I7��NLs`GXI�:6GXNLA`KdEQVY:g>YEQ<;?XI;G[\oEQV�GXN%�ÁPSNL>^CD:O?BA�M^NLGXs`V@?XNLA}|mV@9;:O?BA;?BV@?wEHGcPSNL>@C6:O>@:6�ms;?X>^:DI�V@Nf:baeVY:6A;I
VY9;:lT7NHGX:DC6s;GX:=?XM¬M@s;{cVY>YEQC6VY:6I1PS>@NLT¸VY9`:q³-keC6s;>^ZH:_� � � ß �7< =|�EHMOM@9;N%�WA�{d\�V@9;:fI;NHV^VY:6I1GX?XA`:l?BA
uR?XKHs;>@: � t � �°|`VY9`:ªPSNH>@CD:=EQV3V@>YEHA`M@?BV@?XNLA]C6NL>@>^:DM^<�NLA`I;M¬�ms;?[VY:ªCDGBNLM@:6GB\7VYN�:bac<z:D>@?BT7:6AdVnt
839;:�I;?XM^CDNLAdVY?BAms;?BV�\�?XA#VY9`:o:°ac<�:6>@?XTo:DAdVYEHG�CDs`>^ZL:7EQV������ �*< �9FEHM�>^:DCD:6AdVYGB\#{�:6:DA�?XI;:6AmV@?B~F:6I

EHM-{�:6?XA;KªCDEHs;M@:6I�{d\qC�9FEQ?X>¥kdVYNyke{zNdEQVRVY>YEQA;M@?[VY?XNHA;M5NHPzVY9;:g<d\c>@EHA;NLM^:¬>^?XA;KHM5?XA�I;:baeV@>YEHA�t Ç! �gN%��:bZL:D>6|
EHAFEHG[\eM@?XM¬NHPpVY9;:qI`\eAFEQT7?BCDMvM^?XTfs;GXEQVY?BNLA;MgCDNLAdV@>YEHI;?BC6V@MvVY9;?BMO~FA;I;?BA;K �gVY9;:]�?� � �*< �VY>@EHA;M^?BVY?BNLA#?BA
VY9;:�³5keCDs;>µZL:�PSNL>�I;:°acV@>YEHA���EHMl?BA;M^V@:nEHI1PSNLs`A;I1VYN/{�:oEHM^M@NeCD?XEQVY:6I��W?[VY9�>@NQV�EQV@?XNLA1NHPpVY9`: $ Ç k $ "I;?X9`:DI;>@EHGrEHA;KLGB:DMWPS>@NLT¸VY9`: ·m· VYN7VY9;: ¶�· CDNLA`PSNH>@T7EQVY?BNLA�t ��A�V@9;:fCnEQM@:ºNQP�VY9;:º«WkeC6s;>^ZH:H|}V@9;: à ���
< ÅI;?XM^CDNLAdVY?BAms;?BV�\]��EHM�EHM^M@NeCD?XEQVY:6I��W?BV@9#EHA % " >@NHVYEQVY?BNLA/PS>@NLT�V@9;: ·m¶ V@N7V@9;: ·m· C6NLA`PSNL>^T�EQV@?XNLAEHA;I�VY9FEQVfEQV7�?��� �_< Æ�W?[VY9�EHA`NHVY9;:6>l>^NHV�EyVY?XNHA�VYN_VY9;:o~FAFEHG ¶�· CDNHA`PSNL>@T7EQV@?XNLA�t ��A�:nEHC�9�CDEHM@:Q|
C�9FEH?B>¥kmV@Nyke{zNdEQVpVY>YEQA;M@?[VY?XNHA;M�{z:DKdEHA]NHA;GB\#È��°Í¥h)�pVY9;:�GB?XA;´yEHKH:DM���:D>^:ª?XA*VY9`:D?X>�T�Eyac?BTfs;T :baeVY:6A;M@?BNLA
¶�· NL>@?B:DAdV�EQV@?XNLA*EHA;I]CDNHAmV@?XAms;:6I_?BA/EHA/EHAdVY?¦keCDNeNL<z:D>@EQVY?[ZL:¬P�EQM@9;?BNLA*s;AdVY?BG}C6NLT7<`GX:6V@?XNLA�EQV 3 ��� �f< lt
gNHVYEQVY?BNLA�NQP3VY9;: % " I`?X9;:6I;>YEHG-VYN�VY9;: ¶�· C6NLA`PSNL>^T�EQV@?XNLA�NcC6CDs;>^Mf{z:DCnEQs;M@:*V@9;?XMl?XMlV@9;:*ToNLM^V:baeVY:6A;I;:6IoC6NLA`PSNL>^T�EyVY?XNHAªPSNH>�VY9`:A.��¥�����d�¨keGX?BA;´yEHKL:-EHA;IlVY9ms;MRV@:DTo<�NL>@EH>@?BGB\�>^:DGB?X:6ZH:DM�M^VY>@EH?XAºNLAºVY9`:

T7NHGX:DC6s;GwEQ>�{zNLA;I;M�EHA;IoEHA;KLGB:DM6tR«OM ¶�· ?BMRVY9;:�T7NLMµV5I;?BM^P�EnZLNLs`>@:DI�NHP�V@9;:�VY9`>@:D: % " To?XA;?BT�EgEHA;I�9FEQME¬GXEH>@KL:p:DA`:D>@KQ\f{FEH>^>@?B:D>rM@:D<;EH>YEQV@?XA;KO?BVrPS>@NLTÅ:D?[VY9;:6>RNHP`VY9;:�NQVY9;:6>�V���N�GXN%��ke:DA`:D>@KQ\ºC6NLA`PSNL>^T�EQV@?XNLA`MD|
VY9;?BM3VY>YEQA;M@?[VY?XNHA]NLA;GB\*NcC6CDs;>^M¬s;A`I;:D>WPSNL>@C6:Ht ��A/VY9`:lCDEHM@:=NHPRV@9;:=«WkeC6s;>^ZH:H|�VY9;: ·m¶ VYN ·m· >^NHV�EQV@?XNLA
NcC6CDs;>^M�PSNL>�M^?XTo?XGXEH>->@:nEQM@NLA;M6Ï;VY9;: ·m· NL>^?X:DAdVYEQVY?BNLA�?BM�T7NH>@:v:°acV@:DA;I`:DI/VY9FEHA]V@9;: ·m¶ CDNLA`PSNH>@T7EQVY?BNLA�|
{;s`VªPSNL>^CD:o?XMª>@:6�es`?X>@:6I�VYN_N%ZL:6>@CDNHT7:�VY9;:o:DA`:D>@KQ\�{;EH>@>^?X:D>ª{z:6V���:D:6A�VY9;:6T�t7839;:7PSNL>^CD:o>@:6�es`?X>@:6I
VYNo{;>@?BA;K*EQ{�NLscV¬V@9;: ·m· V@N ·m· >^NHV�EQV@?XNLA/C6NLs;GXI�{�:=GXN%��:D>^:DI#?BA�M@NHGXs`V@?XNLA��p<;>^:6Ze?XNLs`MOM^V@s;I;?B:DMO9;E%ZH:
M@9;N%�WA_?XM^NLT�EQGBVYNHM@:WVYN�:bac<;GBNL>@:�Eq{;>^NdEHI;:6>3>@:6KL?XNLA�NHPRC6NLA`PSNL>^T�EyVY?XNHAFEHG�M@<FEQCD:ª?XA]M^NLGXs`V@?XNLA7VY9FEHA/?BA
ZQEHCDs;s`T�t Ç¥§

�/" � �Æ,o'12 �D0;:�4D,o';:

839;:�KLGXNH{FEHG�:6A;:D>^KH\�T7?BA;?XTºs;T¼PSNHs;A;I�PSNL>vVY9;:�VY>^:D9FEQGXNLM^:oI`?XMYEQCDC�9FEH>^?XI;:�9FEQMªV@9;:oMYEHTo:qGXNeCnEQV@?XNLA
?XA�ZHEQCDs;s;T EHMl?XA�M@NLGBs`VY?BNLA�t 25A;CDNLs`>YEHKL?BA;K�M^s;<;<zNL>^VºPSNL>=V@9;:�C6NL>@>^:DCbVq<FEH>@EHT7:bVY:6>@?XM@EQVY?BNLA�NHP3VY9`:
9d\cI`>@Nnae\cTo:6V@9d\cG�I;?X9`:DI;>@EHGrEHA;KLGB:DMW?XMWKL?[ZL:DA�{d\_V@9;:ªP�EHC6VgVY9FEyV¬V@9;?XMW?XM3V@9;:l~F>^M^Vv©��¬«OO®#® PSNL>@C6:
~F:DGBI�VYN�<;>@NeI;s;C6:_E�To?XA`?XTfs;T :6A;:D>^KH\�CDNLAcPSNL>@T7EQVY?BNLA�?BA�EQKL>@:6:DTo:DAdV��W?BVY9�C6>^\eM^VYEHG3M^V@>@s;CbVYs;>^:DM
EHA;I O®��M^NLGXscVY?XNHA�:°a`<z:D>^?XTo:DAdVYM6t=©�NLTo<FEH>@?BM@NLA�NHP5VY9`:fM@NLGBs`VY?BNLA�EHA;I#ZQEHCDs`s;T ¹ ®�u�MvM@9;N%��:DI
VY9FEyV�VY9;:3C6NLA`PSNL>^T�EyVY?XNHAºNHP�VY>^:D9FEQGXNLM^:3?XM�GXEH>@KL:6GB\=s;AFE �}:6C6VY:6I7{d\l��EQV@:D>6|e?BAqCDNLAdV@>YEHMµV5VYNvVY9`:=�µ��� � �
I;?XM@EHCDC�9;EH>@?BI;:DM5?BAmZH:DMµVY?XKLEQVY:6Io?BAfVY9;?BM�VY9;:6M@?BMDt�8r>@:69FEHGXNHM@:WEHGBM@N�9FEHM-EvZH:D>^\fGX?XTo?BV@:DIl>YEHA;KH:3NHPzT7NHV@?XNLA
EH{zNLs`VOV@9;:fTo?XA;?BTfs;T�:6A;:D>^KH\#C6NLA`PSNL>^T�EyVY?XNHA�?XA�{�NHV@9�ZQEHCDs`s;T EHA`I1M@NLGBs`VY?BNLA�tO839`?XMv>^?XKL?BI;?BV�\/?BA

� ß �



©�9FEH<`V@:D> � t��f�Fh .������ � � .»ÈHË��7ÍG�Fh .�����������
A�� 	�j#	bÊ��HÊ 	���ÊÌË��HÈ � h 	
M@NLGBs`VY?BNLAvT7En\v<;>^N�Ze?BI;:-E3CDGXs`:-EHMJVYN�VY9`:pNH>@?XKH?XAvNHPmV@>@:D9;EHGXNLM^: � M(T�EH>^´H:6I=C6>^\HNL<;>@NQVY:DCbVY?[ZL:p<;>@NL<z:D>µVY?B:DMDt
«OAª?XAdV@:D>@:6M^V@?XA;KW<zNL?XAdV(?XM�V@9FEQVJV@9;:5¾F:bac?X{`?XGX?[V�\ONQPcV@9;:5VY9;>^:D:-I;?XM@EHCDC�9;EH>@?BI;:DM(?XAdZH:DM^V@?XKdEyVY:DI=?XAªM^NLGXs`V@?XNLA
?XA/VY9;?BM3��NL>^´/?XA;C6>@:nEQM@:DMº�SV@>@:69FEHGXNHM@: Â T�EQGBVYNHM@: Â CD:6GXGBNL{;?XNHM@:%�3EHM3V@9;:D?B>¬C6>^\LNH<;>@NHV@:DCbVY?BZH:fEH{`?XGX?[VY?B:DM
I;:DC6>@:DEHM@:��SV@>@:D9;EHGXNLM^:�� T7EHGBV@NLM@:�� CD:6GXGXNH{;?XNLM^:%�°t
839;: �HÄ ¹ ®�u�PSNH>OVY9;:q?BM@NLT7EHG[VYNLM^:ºI;?BMYEHC6C�9FEH>@?BI;:fKL?[ZL:6MªE]Ze?B:6��NHP-VY9;:q:6A;:D>^KH\1{FEH>^>@?B:D>@MO{�:°x

V���:6:DA_VY9;:ªVY9;>^:D: % " GBN�� :DA`:D>@KQ\/CDNLA`PSNH>@T7EQVY?BNLA;MDt vA/VY9;:ª{FEHM^?XMWNHPR9;:D?BKL9dVWNHPRV@9;:DM^:l{FEQ>@>@?B:D>^MD|F?BV?XMWM@s`KLKL:DMµVY:6I#VY9FEQVgVY9`: �;ke>@:6GwEya`EQV@?XNLA/To:nEHM^s;>@:6I�PSNL>gI;:baeV@>YEHA#C6NLs;GBI�{z:ºCDEHs;M@:6I#{d\_>@NHVYEQVY?BNLA;MWNHP
VY9;: % " I`?X9;:6I;>YEHGrEHA`I�A;NHVWV@9;:l<`>@NL<zNLM@:6I#9d\eI;>@Nnae\eG�KL>^NLs;<�>@NHVYEQVY?BNLA;MDt ��A#EHI`I;?BV@?XNLA�|cVY9;:=?XM^NLT�EQG[xVYNLM^: ¹ ®�u�M@s`>^P�EHC6:g��EHM�PSNHs;A;I�VYN={�:WZQEHGXsFEQ{;GX:�PSNL>5?BAdVY:D>^<;>@:bVY?BA;K=V@9;:gKLGB\eCDNHM@?XI`?XC3GX?BA;´yEHKL:3ToNHVY?BNLA;M
VY9FEyV�NeCDCDs`>@>@:6I]?XAoVY9;:vMµVY>^:6VYC�9`?XA;KqM^?XTfs;GXEQVY?BNLA;M-NHP(ElI;:baeVY>@EHI;NeI;:DCDEHNLM^:�M^VY>@EHA;I�t-uFNL>^CD:�ke:baeVY:6A;M@?BNLA
CDs;>µZL:6MºM@9`N��W?BA;K�E_<;>^NH~FGB:oM^?XTo?XGXEH>¬V@N_V@9;:�:bac<�:6>@?BT7:6AmVYEHG-CDs;>µZL:���:6>@:7<;>@NeI;s;C6:DI�PS>^NLT MµV�EH>µVY?XA`K
M^V@>@s;CbVYs;>^:DM��W?BV@9*VY9;:�% " I;?B9;:DI`>YEHG�?XA�V@9;: ·m· CDNLA`PSNH>@T7EQVY?BNLA�|e{;s`V3A;NQV�PS>@NLTÆCDNHA`PSNL>@T7EQV@?XNLA;M-�W?BV@9
% " I;?X9;:6I;>YEQG�?XA*V@9;: ·m¶ C6NLA`PSNL>^T�EQV@?XNLA}tR839;?BM3?XTo<;GX?B:DM-VY9FEQV3V@9;: ·m· NL>@?B:DAdV�EQV@?XNLA�<;>@:6I;NLTo?XAFEQV@:DM3?BAM@NLGBs`VY?BNLA�t�839;:OVY>@EHA;M^?BVY?BNLAo?XA7V@9;:OI`:baeVY>@EHA]CDs;>µZL:v��EHM�PSNHs;A;I�V@Nf{�:¬CnEHs`M@:DI]{d\�Eº>@NQV�EQV@?XNLAoNHPJVY9`:
$ Ç x $ " {zNLA;I�|m?XAoEHKH>@:D:6T7:6AdV��W?[VY9�VY9;:gNL>@?BKL?XA;EHG`MµVYs;I`\�NQPJW?X:6P�:6V�EHGÎt�®�NH>@:DN%ZH:D>D|eVY9;: $ Ç x $ " >^NHV�EyxVY?BNLA]��EHMgI;:bVY:D>^T7?BA;:DI/VYN�{z:lM^<�:6CD?[~FCnEHGBGB\*EHM@M^NcC6?wEQV@:DI/�W?BVY9]V@>YEHA;M^?BV@?XNLA/NHPrVY9;: % " V@NL>@M^?XNLA_EHA`KLGX:6MPS>@NLT ·m· V@N ¶�· CDNLA`PSNH>@T7EQVY?BNLA;MDt(839;NHs;KL9q:DA`:D>@KH:6VY?BCnEHGBGB\ªs;AcP�E%ZHNLs;>@EH{;GX:�s;A;I;:6>�A;NL>^T�EHGmC6NLA;I;?[VY?XNHA;MD|
VY9;: ¶�· NH>@?X:6AdV�EQV@?XNLA�NHP3VY9;?BMº{zNLA;I�GB:nEHI;M=VYN�V@9;:]ToNLM^Vº:baeVY:6A;I;:DI�N%ZL:6>YEHGBG�C6NLA`PSNL>^T�EQV@?XNLA�NHPWVY9`:
I;:baeV@>YEHI;NeI;:6CnEHNLM^:�ToNLGX:6CDs;GB:Ht(«OAdV@?XCDNeNL<z:D>@EQVY?[ZL:pC�9FEH?X>¥x¤V@NQx�{zNdEQV�V@>YEHA`M@?BV@?XNLA`MrNQP;VY9;:p<d\e>YEHA;NHM@:�>^?XA;KLM
NLA;G[\7NeCDC6s;>@>^:DI_EQV�ZH:D>µ\]9;?XKH9]M^VY>^:6V@C�9;?XA;KfPSNH>@CD:6MDt-839;:6>@:6PSNH>@:�VY9;:¬PSNL>@C6:�:baeVY:6A;M@?BNLA/<;>@NH~;GX:vNHPrI;:°amx
VY>@EHA#?XM¬I;:6V@:D>^T7?BA;:DI#C�9`?X:6¾`\�{d\_VY9;:f>^NHV�EyVY?XNHAFEHG(<;>@NH<�:6>^VY?B:DM¬NHP5VY9;: .��µ�����d�WKHGB\eCDNLM^?XI;?BClGB?XA;´yEHKH:Ht
839;?XM�MµVYs;Ic\#VY9ms;M�PSs;>µVY9;:6>�I;:DToNLA;MµVY>YEyVY:DM�V@9;:q<�N%��:D>ªNHPpPS>@:6:q:DA;:6>@KH\1M^?XTfs`GwEQV@?XNLA;M¬s;M@:6I�?BA1CDNLAex
� s;A;CbVY?XNHA��W?BV@9#M^V@>@:6V@C�9;?XA`K_M^?XTfs`GwEQV@?XNLA;M3PSNL>¬?XI;:6AdVY?BPÌ\e?BA;K�VY9`:fT7NHGX:DC6s;GwEQ>¬:bZL:DAdV@MªV@9FEQVOI;:6V@:D>@To?XA`:
T�EQCD>@NHT7NLGB:DC6s;GwEH>W{z:D9FEnZe?XNHs;>ªEHA;I19;:6A;CD:�<;9d\eM@?BCnEHG5<`>@NL<z:D>µVY?X:6MDt ��A�EHI;I;?[VY?XNHA�|zV@9;:q>@:6<;>@NeI;s;CbVY?BNLA
NHP-VY9;:�:°a`<z:D>^?XTo:DAdV�EQGRVY>@EHA;M@?[VY?BNLA1EQV=EH<`<;>@Nnac?XT7EQVY:6GB\/VY9`:o:°ac<�:6>@?XTo:DAdVYEHGRPSNL>^CD:q<;>^N�Ze?BI;:DM�PSs;>µVY9;:6>
M@s;<`<�NL>µV3PSNL>3VY9;:ªC6NL>@>^:DC6Vg<FEQ>YEHTo:6V@:D>@?BMYEQV@?XNLA�NHP�V@9;:ª<;>@?BT�EQ>^\�EHGXC6NL9;NLG�I`?X9;:6I;>YEHG�EHA;KLGB:Ht

� ßHà



� t �`t���jyË 	�� � 	bÊ¨jyËL	

�����



� � ��� 	 ��� �

� �5� ��� � � � ����� ��� � � � � � � � � 		� � � � � �

��A*VY9;?BM�VY9;:6M@?BMD|`PS>^:D:�:DA`:D>@KQ\]CnEHGBCDs;GXEQVY?BNLA;Mps;M@?BA;K�EHA_EHIFEQ<`VY?[ZL:�s;Tf{`>@:DGBGwE=MYEHTo<;GX?BA;KfTo:6V@9;NcI*��:D>^:
I;:6ZH:DGBNL<�:6I�EHA;IÃ:6T7<;GBN%\L:DIÁV@N�:DMµV�EH{`GX?XM^9�VY9`:#CDNLAcPSNL>@T7EQVY?BNLAFEHG3PS>^:D:DI`NLT NQPªM@:DGB:DCbVY:DI�CDEH>@{zNL9d\dx
I;>YEyVY:DM6t�8���N�<;>@?BA;CD?B<FEHG-V�\e<�:6MoNQPW<�NHV@:DAdVY?XEHG�NQP¬To:nEQA�PSNL>@C6:*CnEHGBCDs;GXEQVY?BNLA���:D>^:]s;M@:6I���PS>^:D:]:DAex
:D>^KH\�CDEHGXC6s;GwEQV@?XNLA`MlPSNL>f>^NHV�EyVY?XNHA;MqEH{zNLs`VqI`?X9;:6I;>YEHG�EHA;KLGB:DM_�S{�NHV@9�NLA;:�k�EQA;I�V���NykmI;?XTo:DA;M^?XNLA;EHGÌ�
EHA;I�:6A;IekmV@Nyke:DA`I�I`?XM^VYEHA;C6:�PS>@:6:]:DA;:6>@KH\�CnEHGBCDs;GXEQVY?BNLA;MªPSNL>ºVY9`:*:baeVY:6A;M@?BNLA�EHA;I�C6NLT7<`>@:DM^M@?BNLA�NHP
NLGX?BKLNLM@EHCDC�9FEQ>@?XI`:=MµVY>@EHA;I;M6t ��A1EHI;I`?BVY?BNLA�|zA;N%ZL:6GRNLA;:°x�I;?BT7:6A;M@?BNLAFEHG(>^:D<;>^:DM@:6AdV�EQV@?XNLA;MONHP�V���Nyke{zNLA;I
KLGB\eC6NLM@?BI;?XC]GB?XA;´yEHKL:6M_�ÎEHA`I�V���NQx�I;?BT7:6A;M@?BNLAFEHG�>@:D<`>@:DM^:DAdV�EyVY?XNHA;M�NHP¬VY9;>^:D:�ke{�NHA;I�KLG[\eCDNLM^?XI;?BC_GB?XA;´Lx
EHKL:6M��*EHA;I»E�A;:b� To:6V@9;NcIÁPSNH>*M@?BTfs;GwEyVY?XA`K�VY9`:�«Ou5® M^V@>@:6V@C�9;?XA`K�NQPlM^?XA;KHGX:#ToNLGX:6CDs;GB:DM���:D>^:
I;:6ZH:DGBNL<�:6I�t

�A`:bx�I`?XTo:DA;M^?XNLAFEQG ¹ ®�u�M�PSNL>�>^NHV�EQV@?XNLA*EH{�NHs`V�V@9;:v9d\eI;>@Nnae\eT7:bVY9d\eGrKH>@NLs;<]?BA�&�x�KLGBs;CDNHM@:vEQA;I
&�x�KdEHGXEHC6V@NLM@:*��:D>^:#s;M^:DIÁVYN�ZQEHGX?BIFEQVY:]V@9;:�>^:D<FEQ>YEHTo:6V@:D>@?BMYEQV@?XNLA�NHPvV@9;:�9d\eI;>^N%ae\eTo:6VY9d\eGvKL>^NLs;<�t
839;:DM^: ¹ ®�uRMfC6NLA`~F>^T V@9FEQVlVY9;:�EHI � s;MµVY:DI�PSNH>@CD:o~F:DGBI�:bac9;?B{;?BV@Ml:6�ms;?XGB?X{;>^?Xs;T <`>@?XT7EH>µ\�EHGXC6NL9;NLG
<�NH<;s;GwEyVY?XNHA;MfEHMf��:DGBGWEHMq>@NQV�EQV@?XNLAFEQGpPS>^:D�ms;:DA`CD?X:6MoPSNH>qKLGXs;C6NLM@:/EQA;I�KdEHGwEQC6VYNHM@:�V@9FEQVoEH>^:]CDNLA;M^?XM¥x
VY:6AmV¬�W?BV@9#:bac<z:D>@?BT7:6AdV�EHGr:6Ze?XI`:DA;C6:Ht gNL>@T7EHG(ToNcI;:=CnEQGXCDs`GwEQV@?XNLA;MWNLA .(x!(px�KLGBs;CDNLM^:ºEQGXM@N7M@9;N%��:DI
VY9;:qPSNL>^CD:�~F:DGBI�V@N�{z:oMYEQV@?XM^P�EQC6VYNH>^\Lt��c?BTfs;GwEyVY?XNHA;MvNHP�EQVYNLTo?XClPSNL>@C6:7To?XC6>@NLM^CDNL<d\1MµVY>@:bVYC�9;?BA;K�:°amx
<�:6>@?BT7:6AmV@M�NLA_EHTº\eGBNLM@:Q|;I;:baeV@>YEHA_EHA;I/C6:DGXGBs;GXNHM@:v<;>^NcI`s;CD:6I_PSNL>^CD:°x�:baeV@:DA;M^?XNLA/CDs`>^ZL:6M¬>^:DT7EH>@´yEH{`GB\
M@?BT7?BGwEH>3VYN]V@9;NLM@:qNH{`V�EH?BA;:DI1PS>^NLT «Ou5®�|}PSs;>µVY9;:6>�?XA;I`?XCnEyVY?XA`K7VY9`:o>^:DGB?wEH{;?BGX?[V�\]NHPpVY9;:fPSNL>^CD:f~F:6GXI�t
839;?XMp?XM-<FEQ>^VY?BCDs;GXEH>@G[\f:6A;CDNLs`>YEHKL?BA;Kº?BAoV@9;:gCnEHM^:ONHP�V@9;:gI;:baeVY>@EHA*<zNLGB\eTo:D>6|m�W9`?XC�9*9FEQM�E .��µ�����d��x
GX?BA;´yEHKL:vVY9`>@NLs;KH9_V@9;:l9d\eI;>^N%ae\eTo:6VY9d\eG�KL>^NLs;<�t�u�s`>^VY9`:D>WCDNL>^>@NL{zNL>@EQVY?BNLA]��EHM¬NL{`VYEH?XA;:6I_PS>^NLT�VY9`:
VY>^:D9FEHGBNLM@: ¹ ®�u	CnEHGBCDs;GXEQVY?BNLA��oVY9;?BMo?BMfVY9;:/~F>^M^V�©��¬«OO®#® PSNL>@C6:]~F:DGBI�V@N�C6NL>@>^:DC6V@GB\�?BI;:DAdV@?BPÌ\
VY9;:=To?XA;?BTfs;T�:6A;:D>^KH\_M^VY>^s;C6V@s;>@:Q|��W9;?BC�9#>@:6�ms;?X>^:DMOV@9;:º9d\eI;>@Nnae\eT7:bVY9d\eG�KL>^NLs;<�V@N�{z:º?BA�VY9`: ·m·
CDNLAcPSNL>@T7EQVY?BNLA�t
839;:7<zNHV@:DAdVY?XEHG5NHP�To:nEQA�PSNL>^CD:�CnEQGXCDs`GwEQV@?XNLA;MO<;>@N%Ze?XI;:6I�E]ZQEHGXsFEQ{;GX:qC�9FEQ>YEHCbVY:D>^?XM@EQVY?BNLA�NQP�VY9`:

CDNLAcPSNL>@T7EQVY?BNLAFEHG�M^<FEHCD:�EnZQEH?XGXEH{;GX:(VYN3V@9;:�.��¥��� � ��xY|�&��µ��� � �¤x�EHA`I .��µ�����%��KLGB\eC6NLM@?BI;?XC�GB?XA;´yEHKH:DM�?BA
{�NQVY9�ZHEQCDs;s;T EQA;I�M^NLGXs`V@?XNLAoEHA`I7VY9`:>.��µ�����d�RGB?XA;´yEHKH:=��?XA�ZQEHCDs`s;T*�°t�839;:6M@: ¹ ®�u�CnEHGBCDs;GXEQVY?BNLA;M

���`�



EH>@:fV@9;:�~F>@MµVlC6NLTo<;GX:bVY: �r| � ¹ ®�u»CnEHGBCDs;GXEQVY?BNLA;M¬V@N�{z:�<�:6>^PSNL>^T7:6I�NLA�I`?XMYEQCDC�9FEH>^?XI;:6Mª?XA�:D?[VY9;:6>
M@NLGBs`VY?BNLA/NL>3ZQEHCDs;s`T�t3839;?BMOEQC�9;?X:bZL:DTo:DAdV¬��EHMgT7EHI;:=<�NLM^M@?B{;GX:ª{d\_M@:6ZH:D>@EHGrP�EQC6VYNH>@MDtWu�?X>@MµVYG[\L|;VY9`:
T7NeI;?[~FCnEQV@?XNLAqNQP�VY9;:gCnEQ>@{zNL9d\cI`>YEQV@:¬PSNL>^CD:W~F:DGBI�>@:6M@s;G[VY:6I*?XA�P�EHM^V@:D>p:D�ms;?BGX?X{`>YEQV@?XNLAqNHP}VY9;:g<;>@?BT�EQ>^\
EHA;IqM^:DCDNHA;IFEH>µ\�EHGXC6NL9;NLGBMDtR�c:DC6NLA;I;G[\L|LV@9;:3?XA;C6>@:DEHM@:6IoM^<�:6:DIoNHPz<FEH>@EHGXGB:DGmCDNLTo<;s`V@:D>5C6GXs;MµVY:D>Rs;M@:6I7?BA
VY9;?BM-M^VYs`I`\oEHGXGBN%��:6IoPSNL>-C6NLA;M@?BI;:D>@EH{;G[\qGXNLA`KL:D>-M@?BTfs;GXEQVY?BNLAºVY?BT7:6M5VY9FEHA���:D>@:¬<;>@:bZe?XNLs;M^GB\�<zNLM@M^?X{;GB:Ht
8�NHKL:6V@9;:D>6|�VY9;:6M@:�V���N�P�EQC6VYNH>@Mo:DAFEH{`GX:DI�VY9;:_M@?BTfs;GwEyVY?XNHA;MfVYN�EHC�9;?X:bZL:_VY9;:/VY9;NH>@NLs;KH9�MYEQT7<;GB?XA;K
NHP�V@9;:*<;>^?XT7EH>^\�EHA`I�M@:6CDNLA;I;EH>^\�9d\cI`>@Nnae\cGBMfVY9FEyVf?XMlA;:DC6:DM^MYEH>µ\�PSNL>lKL:DA;:6>YEQV@?XA;K�>@:6<;>@:6M@:DAdVYEQVY?[ZL:
CDNLAcPSNL>@T7EQVY?BNLAFEHGgI;?BM^VY>^?X{;scVY?XNHA;M*PSNL>]VY9;: ¹ ®�uÆCnEHGBCDs;GXEQVY?BNLA;MDt ½(EHMµVYG[\L|OV@9;:�I`:6ZL:6GXNL<`T7:6AmV�NHPºE
M@s;C6CD:6M@M^PSs`G3EHIFEH<cVY?BZH:7s`Tf{;>@:6GXGXE_M@EHT7<`GX?XA`K_<`>@NHV@NcC6NLG¨|r?XA;C6GXs;I`?XA;K/<;>^NcC6:DI;s;>^:DMºPSNH>l:°acV@>YEH<zNLGXEQVY?BNLA�|
M@ToNcNQVY9;?BA;KOEQA;If?XI`:DAdVY?[~FCnEQV@?XNLA=NHPF<zNLM^M@?X{`GX:�<`?BV@P�EQGXGXM6|�>@:DM^s;GBV@:DIf?BAlP�EHMµVY:6>RCDNHAmZH:D>^KL:DA;C6:WNHP;VY9`: ¹ ®�u
CnEHGBCDs;GXEQVY?BNLA;M6t
839;NLs;KL9»VY?BT7:°x�CDNHA;M@s;To?XA`K�VYN�CDEHGXC6s;GwEyVY:H|gV���N�keI;?XTo:DA`M@?XNHAFEHG�KLG[\cC6NLM@?BI;?XC1GB?XA;´yEHKH: ¹ ®�uRM�?BA

M@NLGBs`VY?BNLA�EH>@:7<FEH>^V@?XC6s;GwEH>^GB\1s`M@:6PSs`G�?XA�VY9FEQV=VY9`:6\�CnEHA�{z:�C6NLT7<;EH>@:6I��W?BV@9�VY9;:6?X>=CDNL>^>@:6M@<zNLA;I;?BA;K
ZQEHCDs;s`T ¹ ®�uRM�?BAoNH>@I;:6>pV@Nº�msFEHAdVY?[PÌ\fVY9`:O: ��:DCbV�NQP�M@NHGBZL:6AdV�NLA�VY9;:gCDNHA`PSNL>@T7EQV@?XNLAFEQG;<;>@:bPS:D>^:DA;C6:DM
EHA;I�VY9`:]>YEQV@:]NHPOC6NLA`PSNL>^T�EyVY?XNHAFEHG5VY>@EHA;M@?[VY?BNLA;MfNHPgVY9`:]GX?XA`´QEQKL:Ht�
¬M^?XA;K1VY9`?XMfTo:6V@9;NcI}|-V@9;:]PS>@:6:
:DA;:6>@KH\7M@s`>^P�EHC6:DMª��EHA;I�V@9es`M�VY9;:OCDNLA`PSNH>@T7EQVY?BNLA�EQA;I*I`\eAFEHTo?XC6M��-NHP�VY9`: .��¥��� � �¤kqEHA;I &��¥��� � �¤k
GX?BA;´yEHKL:DM-��:D>@:O{�NHV@9�PSNLs;A`I*VYNf{z:O<;>^NHPSNLs;A`I;GB\7E ��:DCbVY:DI]{d\7M@NLG[ZL:6AmVDtp�¬N%��:bZL:6>D|;VY9`?XM���EHM�A`NHV�VY9`:
CnEHM^:3PSNL>�VY9;: .��µ�������Q.JkeGB?XA;´yEHKH:�?BAfVY9;:WI;?BMYEHC6C�9FEH>@?BI;:3VY>^:D9FEHGBNLM@:QtR839;:WP�EHCbV5VY9FEQV5V@9;?XM-ToNLGX:6CDs;GB:�?XM
>@:6T�EH>^´yEH{;GB\7s;AFE �}:6C6VY:6I�{d\/EQA�EQ�es`:DNLs;MWM^NLGBZH:DAdVgT�En\*<`>@N%Ze?XI;:=EqCDGBs;:ªEHM�VYN�?[VYM3CD>µ\LNL<`>@NHV@:DC6VYEHAdV
<;>@NH<�:6>^VY?B:DM6t
839;:7<`>@?XT7EH>µ\�PSNeCDs;MªNHPpVY9`?XMªM^V@s;I`\1��EHM�VY9;: .��¥��� � �¤x�GX?BA;´yEHKL:Qtq©�NLTo<FEH>^?XM@NHA�NQP�V@9;: ¹ ®�uRM

PSNL>WVY9;:lKLGB\eCDNHM@?XI`?XC=GX?XA`´QEQKL:ª?XA�T7EHG[VYNLM^:lEQA;I#I;?¢ac\eGBNLM@:lM@9;N%��:DI1VY9FEyV¬V@9;:f9d\eI;>@Nnae\eT7:bVY9d\eG�KL>@NHs;<
NHP�V@9;:º<d\e>YEHA`NLM@:q>^?XA;Ko9FEHM�EoI;>YEQT�EQV@?XCª: ��:DCbV�NLA�V@9;:º<`>@:6PS:6>@>^:DI1CDNHA`PSNL>@T7EQV@?XNLA;MgEHA`I#I`\eAFEHTo?XC6M
NHPzVY9;: .��¥��� � ��x¤GX?BA;´yEHKL:Ht ��A�EHI;I;?[VY?BNLA�|LCDEHGXC6s;GwEQV@?XNLAqNQP}VY9`:gT7EHG[VYNLM^: ¹ ®�uRM�?BAoZQEHC6s;s;T EHA`I7M^NLGXscx
VY?BNLAoEHGXGBN���:DI�PSNL>p:baeVY>@EH<zNLGwEQV@?XNLAqV@N=V@9;:¬:)�}:6C6V@M�NHP�M^NLGBZH:DAdV�NHA7VY9`:¬C6NLA`PSNL>^T�EQV@?XNLAoEHA`I�M^V@>@:bVYC�9;?BA;K
I`\eAFEHTo?XC6MpNQP�VY9;:OEHTº\eGXNHM@:W<�NHGB\eMYEHC6C�9FEH>^?XI;:Qt�839;:O<`>@NL<zNLM@:6I]EHTº\eGBNLM@:gCDNLAcPSNL>@T7EQVY?BNLAq?XMp?XA7EHKL>^:D:°x
T7:6AdVº�W?BV@9�<;>^:6Ze?XNLs`MfM@s;KHKL:DMµVY?XNHA;MºVY9;EQVqEHTl\cGBNLM@:79FEHMqE#M^NLGXscVY?XNHA�CDNHA`PSNL>@T7EQV@?XNLA�CDNLTo<zNLM@:6I�NHP
GXNLA`KL?XM^9�9;:6GX?BCnEHGrM@:6KLT7:6AdVYMv?BAmV@:D>^M@<z:D>@M^:DI1�W?BV@9#A;NLAex�9;:6GX?XCDEHG(M@:6KLT7:6AdVYMDtO«OTº\eGXNHM@:º?BMO:°a`<z:DCbVY:6I�V@N
I;?XM^<;GwEn\qKH>@:nEyVY:D>5¾F:°ac?X{;?BGX?BV�\º?XAoM@NLGBs`VY?BNLAoEHA;I�EHGXM^NºEHA7?XA;C6>@:DEHM@:6I�<;>^NL{FEH{;?BGX?[V�\fNHP ��I;?X9;:6I;>YEQG�EQA;KLGX:
VY>@EHA;M@?[VY?BNLA;MDtr839;:3I`\eAFEQT7?BCDMR{z:D9;E%Ze?BNLs;>�NHP�EHTl\cGBNLM@:p��EQM�PSs;>^V@9;:D>�?BAdZL:DMµVY?BKdEQVY:6Iq{d\fCnEQGXCDs`GwEQV@?XNLA=NHP
VY9;:-VY9`:�:DA`IekmVYN�ke:DA;IºI;?XMµV�EHA;C6: ¹ ®�u/PSNL>�E¬T7EHGBV@NL9;:ba`EHNHM@:-NLGX?BKLNLM@EHCDC�9FEQ>@?XI`:Ht(839;?XM�?XA;I`:D:DIlM@9;N%��:DI
��V@>YEHA;M^?BV@?XNLA;M�VYNq9FEnZL:=EqT7EH>@´Q:DI]: ��:DCbVgNLA]VY9;:�I`\eAFEQT7?BCDM3EHA`I_<`>@:6PS:6>@>^:DI_CDNLA`PSNH>@T7EQVY?BNLA�NHPrVY9`:
M^V@>YEHA;I}t58�>@EHA;M@?[VY?BNLA*NHP(VY9`:���I;?B9;:DI;>@EHG�EQA;KLGX:6M�PS>@NHT�E\	 �yËqVYN�EHA�ÈHËFÍ�Ê�C6NLA`PSNL>^T�EyVY?XNHA*EHG[VY:D>^M�VY9`:
T�EQGBVYNH9;:ba`EHNLM^:7C�9;EH?XA�C6NLA`PSNL>^T�EyVY?XNHA�PS>^NLT E�9;:DGB?[a�VYN#E�>@?B{;{�NHA�t ��A�EQI;I;?BV@?XNLA}|REHA�?XAdVY:6>@:DMµVY?BA;K
C�9FEHA;KH:�NeCDC6s;>@M�?XA�VY9`:_>^:DGXEQVY?[ZL:/M^VYEH{;?XGB?BV@?X:DMlNHPOV@9;:/T�EQGBVYNH9;:ba`EHNLM^:/CDNLA`PSNH>@T7EQVY?BNLA;MD|-I;:6<�:6A;I;?BA;K
NLA1VY9;:q:°aeVY:DA`M@?XNHA�NHP-VY9`:oT7EHG[VYNL9;:°a`EHNLM@:qToNLGB:DCDs`GX:Htl«�VªM@9;NH>^V=:baeVY:6A;M@?BNLA;M6|rV@9;:�9;:DGB?XCnEQGRCDNHA`PSNL>µx

���O�



©�9FEH<`V@:D> à t��5ÊÌËzÈ�����jyË 	�� ��	bÊ¨jyËL	=ÈHË������eÍ�� �Yh���j ���
T�EyVY?XNHA;MWEH>@:ªGBN���:D>g?XA_:DA`:D>@KQ\_V@9FEHA/VY9;:=>@?B{;{zNLA�C6NLA`PSNL>^T�EyVY?XNHA;MDt��¬N%��:6ZL:6>D|}EHMgV@9;:=T7NLGB:DC6s;GX:ª?XM
:baeVY:6A;I;:6I�|HVY9`:�M@?[VYsFEyVY?XNHA=>^:6ZH:D>@M^:DM-EHA`Iº>@?B{;{zNLAlC6NLA`PSNL>^T�EyVY?XNHA;M(<;>@:6I;NLTo?XAFEQV@:Htr839;:DA}|dEQVr:baeVY>^:DTo:
:baeVY:6A;M@?BNLA;M6|R9;:6GX?XCDEHG5CDNHA`PSNL>@T7EQV@?XNLA;MªEQ>@:�P�E%ZHNLs;>^:DI�NLA`CD:�ToNL>^:Ht*839;?BMlTo:DC�9;EHA;?XM^T ��EQMlPSs;>µVY9;:6>
?XGBGXs;MµVY>YEyVY:DI�{m\�VY9;:�M@?BTfs;GXEQVY?BNLA#NHPpVY9;:�MµVY>@:bVYC�9;?BA;K/NHP�E�� � kes;A;?[V�T�EQGBVYNHM@:fNLGB?XKLNHT7:6>Dt=«�M@?XTo?XGXEH>
9;:DGB?[adke>^?X{;{zNLAeke9`:DGX?¢a�VY>@EHA;M^?BVY?BNLAfNeCDC6s;>@>^:DI�I;s;>^?XA;KvV@9;:3M^V@>@:6V@C�9;?XA`K=M^?XTfs`GwEQV@?XNLAºEHA;Iq��EQM5?XI;:6AmV@?B~F:6I
EHM3{z:D?XA`Kq<;>@?BT�EH>^?XG[\q>@:6M@<zNLA;M@?B{;GX:vPSNH>�VY9;:�:6GwEHMµVY?BCv>@:6M@<zNLA;M@:ªNHPrVY9`:ªEHTº\eGXNLM^:v<zNLGB\eMYEQCDC�9FEH>^?XI;:vV@N�E
M^V@>@:6V@C�9;?XA`KlPSNL>^CD:HtR839;:¬´Q:6\�~FA;I`?XA;K=NHP�V@9;?XM-M^V@s;I`\�NHP�VY9;: .��¥��� � �¤x�GX?BA;´yEHKL:�?XM5VY9FEyV ��V@>YEHA;M^?BV@?XNLA;M
EH>@:ªToNL>@:=?XTo<zNL>^VYEHAdV3VYNo{�NHV@9�V@9;:lC6NLA`PSNL>^T�EyVY?XNHA�EQA;I�V@9;:lIc\cA;EHT7?BCDMgNHPRV@9;:fEQTº\eGXNLM^:=<zNLG[\cTo:D>
VY9FEQA_?BM3CDs;>^>@:6AmV@GB\]V@9;NLs;KL9dVDt
839;: &��µ��� � �¨keGX?BA;´yEHKL:�?XA�CD:DGBGXNL{`?XNLM^:7��EHMfPSNLs;A;I�V@N1{�:*ToNL>^:�¾F:bac?B{;GX:�V@9FEHA�V@9;: .��¥��� � �¤k

GX?BA;´yEHKL:ª?XA#T7EHG[VYNLM^:Htv�gN%��:bZL:D>6|(A;N%ZL:DGrV���Nyx�I;?BT7:6A;M@?BNLAFEHG ¹ ®�uRMvCDEHGXC6s;GwEQV@:DI#?BA�ZQEHC6s;s;T PSNH>¬VY9`:
CD:6AmV@>YEHGeGX?BA;´yEHKL:p?XAºE¬VY:bVY>YEQT7:6>�M^9;N%��:6I�V@9;:�C6NLA`PSNL>^T�EQV@?XNLA;EHGLPS>@:6:DI;NLTÅNHPFV@9;:1.��µ��� � �¨keGX?BA;´yEHKL:RV@N
{�:ªC6NLA;M@?BI;:D>@EH{;G[\]GX:6M@MgE ��:DC6V@:DI�{m\]V@9;:=<;>@:6M@:DA`CD:ºNQP5EHI � EQCD:DAdVgKLGBs;CDNLM^:ªs;A;?BV@M3VY9FEQVWV@9;: &��¥��� � �¤k
GX?BA;´yEHKL:Ht�839;:/T7EHGBV@NL9;:°a;EQNLM@:]EQA;I�T�EHG[VYNLM^: ¹ ®�uRM�?XA�ZQEHC6s;s;T ��:6>@:_M@?XTo?XGXEH>D|�GX:DEHI;?XA`K�VYN1VY9`:
CDNLA`CDGXs`M@?XNHA�VY9;EQVºV@9;:*T7EHGBV@NLM@:oT7NHGX:DC6s;GX:o?XMºE�KLNeNcI�T7NeI;:6GpPSNL>=VY9;: .��µ��� � ��x¤GX?XA`´QEQKL:f?XA�NLGX?BKLNQx
EHA;If<zNLG[\cM@EHCDC�9;EH>@?BI;:DM6t5�¬N%��:6ZL:6>D|dPSNL>rVY9;: &��¥��� � �¤kmGX?XA`´QEQKL:H|%GB:DA;KHV@9;:DA`?XA;KvNQPFVY9;:�NHGX?XKHNLMYEHC6C�9FEH>^?XI;:
C�9FEH?BA�>@:6I;s;C6:DM*VY9`:�¾F:bac?B{;?XGB?BV�\�NHPOVY9;:#GB?XA;´yEHKH:�EQA;IÁ?BV@M7<`>@:6PS:6>@>^:DIÃCDNHA`PSNL>@T7EQV@?XNLA�t�839;:6>@:bPSNL>@:Q|
s;A;GB?X´H:WT7EHGBV@NLM@:Q|LVY9;:WC6:DGXGBNL{;?BNLM@:3I;?BMYEHC6C�9FEH>^?XI;:W��EQMpPSNLs`A;I7V@Nl{z:OEª<zNcNL>5ToNeI;:DG;PSNL>5V@9;: &��¥��� � �¤k
GX?BA;´yEHKL:O?BA_EHA�NHGX?XKHNykoNL>3<zNLGB\eM@EHCDC�9FEQ>@?XI`:Ht
839;:l<`9m\eM^?XCnEQG�{z:D9FEnZe?XNHs;>WNHPRV@9;>@:6:ºNLGB?XKLNLM@EHCDC�9;EH>@?BI;:DM=�ÌPS>YEHKLTo:DAdV@MgNQP�T7EHGBV@NLM@:Q|FCD:DGBGXs;GBNLM@:ªEQA;I

I;:baeV@>YEHA����W9;:6A]M@s;{ � :6C6V@:DI*VYNºElMµVY>@:bVYC�9;?BA;KlPSNH>@CD:W��EHM�?BAmZH:DMµVY?XKLEQVY:6I*{d\7M^?XTfs`GwEQV@?XNLA;M�VY9FEQV�>@:6<;>@Nyx
I;s;C6:�VY9`:�«vu�®Æ:bac<z:D>^?XTo:DAdV�EHGmC6s;>^ZH:DMDt5839`:DM@:�M@?XTºs;GwEQV@?XNLA`MJ<;>@N%Ze?XI;:6If?XA`M@?XKH9mVr?BAmV@N¬V@9;:�ToNLGB:DCDs`GwEH>
{�:69FEnZe?XNLs;>WNHP�VY9;:=<zNLGB\eMYEQCDC�9FEH>^?XI;:6MWM@s;{ � :6C6V@:DI#VYN�VY:6A;M@?BGX:ªM^V@>@:6M@MO?BA_EQVYNLTo?XMµVY?BCvI;:6VYEH?XGJs`A;NL{`VYEH?XAcx
EH{;GB:ª�W?[VY9�CDs;>^>@:DAdVO:bac<�:6>@?BT7:6AmVYEHG(VY:DC�9`A;?X�ms;:6MDtO®�NL>@:6N%ZL:D>6|}MµVY>@:bVYC�9;?BA;K*M^?XTfs;GXEQVY?BNLA;M3NHPRNLGX?BKLNLM@EHCbx
C�9FEH>^?XI;:6Mr:6T7<`GXN%\L:6I=?BAªCDNLA � s`A;C6V@?XNLAª�W?BV@9ªPS>^:D:-:DA`:D>@KQ\�CnEHGBCDs;GXEQVY?BNLA;M�NQPcV@9;:-CDNLTo<�NHA;:DAdV(KLG[\cC6NLM@?BI;?XC
GX?BA;´yEHKL:DM-��:D>@:ªM^9;N%�WA/V@Nq{�:vEf<�N%��:D>^PSs`G�T7:bVY9;NeI�PSNL>�:6ZQEHGXs;EQVY?BA;KlV@9;:�<;>@:bPS:D>^>@:DI/C6NLA`PSNL>^T�EQV@?XNLA`MD|
I`\eAFEHTo?XC6M�EHA;I1<;9d\eM@?BCnEHGR>@:DM^<�NHA;M@:�NHP-<zNLGB\eM@EHCDC�9FEQ>@?XI`:qC�9FEH?XA`MDtlu�NH>vEHGBGrV@9;>@:6:qNHP-VY9;:fNHGX?XKHNLT7:6>@M
M^V@s;I;?X:6I�|cV@9;:OPS>^:D:O:6A;:D>^KH\*M^s;>^P�EQCD:vNHPJV@9;:OKHGXs;CDEHA*GX?BA;´yEHKL:gI;?XTo:D>^Mp��EHM�PSNHs;A;I*VYNº{�:¬:DM@M^:DAdVY?XEHG}PSNL>
>YEQV@?XNLA;EHGX?BM@?XA`K=V@9;:ªI`\eAFEHTo?XC�>@:6M@<zNLA;M^:lNHPrVY9`:=NHGX?XKHNLMYEHC6C�9FEH>^?XI;:vC�9;EH?XA;M6t

vZH:D>@EHGXGÎ|�C�9FEH?B>µx¤V@NQx�{zNdEQV=VY>@EHA;M^?BVY?BNLA;MlNHPWVY9;:*KHGXs;C6NLM@:*>^?XA;KHMº��:6>@:]M^9;N%�WA�V@N#<;GwEn\�E#M@T7EHGXGB:D>
>@NLGB:/?XA�I;:6V@:D>@To?XA`?XA;K�<�NHGB\eMYEHC6C�9FEH>^?XI;:_:DGXEHM^V@?XC_>@:DM^<�NHA;M@:6M�VY9FEQA���EHM�<;>^:6Ze?XNHs;M@G[\�VY9;NLs`KL9dV �#VY9`:
C�9FEH?BA_Ic\cA;EHT7?BCDMWNHP�VY9;:�VY9`>@:D:=<zNLGB\eMYEQCDC�9FEH>^?XI;:ª?BAmZH:DMµVY?XKLEQVY:6I/x�EHTº\eGBNLM@:Q|;CD:6GXGXs`GXNLM^:ªEHA;I_I;:baeVY>@EHA
xO��:D>^:/EH>@:�EHGXG-I;NHT7?BAFEQVY:6I�{d\�KHGB\eCDNLM^?XI;?BC7GB?XA;´yEHKH:�V@>YEHA`M@?BV@?XNLA`MºEQVlPSNL>@C6:DMf{z:DGBN%�U��� � �H< ltr839;:
C�9FEH>@EHC6V@:D>@?BM^V@?XCqVY>@EHA;M@?[VY?BNLA�?BA�V@9;:*EQTº\eGXNLM^:7EQA;I�I;:°acV@>YEHA�CDs;>µZL:DM6|5?XA;MµVY:DEHI�NHP�{�:6?XA;K�CnEHs`M@:DI�{m\
VY9;:�<�NHM^VYs`GwEQV@:DIfC�9FEQ?X>µx¨VYNQx¤{�NLEQV�V@>YEHA`M@?BV@?XNLA`MD|���:6>@:3?XAº{�NHV@9fCnEQM@:DM5<`>@NeI;s;CD:6Iq{d\fKLG[\cC6NLM@?BI;?XCpGX?BA;´yEHKL:
VY>@EHA;M@?[VY?BNLA;MJ{z:6V���:D:DAqTo?XA`?XTfs;T»:DA`:D>@KQ\=��:DGBGXM6t�©�9FEQ?X>µx¨VYNQx¤{�NLEQVJVY>@EHA;M@?[VY?BNLA;MJI;?BIºNeCDCDs`>�?BAºEHTl\cGBNLM@:
��� 3



EHA;I�I;:baeV@>YEHA�|�{;s`VºEQVl9;?XKL9`:D>�PSNL>@C6:DMªVY9FEQA�9FEHM={z:D:DA�M@s;KHKL:DMµVY:DI}t_839`:D>@:bPSNL>@:Q|�V@9;:7:6GwEHMµVY?BCD?BV�\�NHP
VY9;:ª<zNLGB\eM@EHCDC�9FEQ>@?XI`:DM3��EQMWPSNHs;A;I/VYN�{�:ªC�9;?B:6¾;\*I;:6V@:D>@To?XA`:DI_{m\�VY9;:ªKLG[\cC6NLM@?BI;?XCOGX?XA`´QEQKL:DM6t

³�:DCDEHs;M@:¬NHP�V@9;:O{;>^NdEHI7M@CDNH<�:gNHPJCDEH>@{zNL9d\eI;>YEQV@:O>^:DM@:DEH>@C�9}|cVY9`:D>@:OEH>@:¬ElTºs;GBV@?BVYs`I;:WNHPJEnZL:6Ams;:DM
EnZHEQ?XGwEQ{;GX:pPSNL>�PSs`VYs`>@:gEH<;<;GB?XCDEQVY?BNLA;M�NHPzVY9`:gTo:6V@9;NeI;NLGXNHKH\ºI`:6ZL:6GXNL<z:DI7?XAqVY9`?XM�VY9`:DM@?BMDt vA;:WNL{dZe?XNLs`M
:baeVY:6A;M@?BNLA�?XMoVY9;:1C�9FEQ>YEHCbVY:D>^?XM@EQVY?BNLAÁNHP=NHV@9;:D>*KHGB\eCDNLM^?XI;?BC�GB?XA;´yEHKL:6MD|3M^s;C�9�EQM�VY9;:1{`?XNLGBNLKL?XCDEHGXG[\dx
?XTo<�NH>^V�EQAmV��¥��� 3 �fEHA`I �µ��� �L�fGX?XA`´QEQKL:DM6|�EHA;I�VY9;:6?X>oEHM^M@NeCD?wEyVY:DI�<�NHGB\eT7:6>@M6tÁ839;:�I`?���:D>@:6A;CD:6M
{�:bV���:6:DA»VY9;:�Eyac?wEQGvEHA;I�:6�es;EQVYNL>^?wEHG¬ZL:D>^M@?BNLA;M/NHPlNHVY9;:6>]GX?BA;´yEHKL:DM]CDEHA»EHGXM^N�{�:�MµVYs;I;?B:DI�t uFNL>
:ba`EHTo<;GX:Q|LEOC6NLTo<FEH>@?BM@NLAlCDNLs`GXIf{z:�T7EHI;:�NHPFVY9;:].��¥�����d��x¤GX?BA;´yEHKL:5<;>^NL<�:6>^V@?X:DM�NHP�?XM^NLT7EHGBV@NLM@:5�W?BV@9
VY9;: &}keGX?BA;´yEHKL:�?XA�VY9;:*I`?XMYEQCDC�9FEH>^?XI;:7KL:DAdV@?XNL{;?BNLM@:Qt�uFs;>µVY9;:6>ºMµVY>@:bVYC�9;?BA;K1:bac<z:D>^?XTo:DAdVYMlCDNLs;GBI�{z:
<�:6>^PSNL>^T7:6I�NHA�VY9;:lCDNL>^>@:6M@<zNLA;I;?BA;K�NLGB?XKLNHMYEHC6C�9FEH>@?BI;:DM3V@N*EHAFEQGB\eM@:=VY9;:6?X>g>@:DM^<�NHA;M@:ºV@N*EHA�EH<;<;GB?X:6I
PSNL>@C6:Ht «OA»:ba`EHTo<;GB:1NHPfE�ToNLGX:6CDs;GB:#VYN�{z:�?BAdZL:DMµVY?BKdEQVY:�?BAÁVY9;?BM/��En\�?XM*V@9;: .��µ��� � ��x¤GX?XA`´H:DI
KdEHGXEHC6VYEHA�|J<z:DC6V@?XA�|(�W9;?BC�9�M@9`N��WM=V���N�VY>YEQA;M@?[VY?XNHA;M�?XA�?BV@MªPSNH>@CD:�ke:baeV@:DA;M^?XNLA�CDs;>µZL:Ht ��A�EHI;I;?[VY?BNLA�|
VY9;:WI`\eAFEQT7?BC3{�:69FEnZc?BNLs;>-NHP�9;:6V@:D>^NL<�NHGB\eMYEHC6C�9FEH>^?XI;:6M�C6NLAdV�EH?BA;?XA;K�ToNL>^:�VY9FEHAoNLA;:3V�\e<z:gNQP�GX?BA;´yEHKL:
CDNLs`GXI_EHGXM^Nq{�:ª?BAmZH:DMµVY?XKLEQVY:6I�t
839;:7:)�}:6C6VºNHP�M^NLGXs`V@?XNLA1NHA�NLGB?XKLNLM@EHCDC�9;EH>@?BI;:DM�C6NLs;GXI�{z:7:°a`<`GXNL>^:DI�T7NL>^:qVY9;NL>^NLs;KL9`GB\1{d\�M@Nyx

GXs`V@?XNLA�M@?BTfs;GwEyVY?XNHA;MDtª�gN���:6ZH:D>6|rPS>^:D:q:DA`:D>@KQ\1CnEHGBCDs;GXEQVY?BNLA;Mg>@:6T�EH?BA1CDNLTo<;s`VYEQVY?BNLAFEHGBGB\]:°ac<�:6A;M@?[ZL:
EHA;I]VY9`:ªEH<;<;GB?XCnEyVY?XNHA�NHPrVY9;: ¹ ®�u�CDEHGXC6s;GwEQV@?XNLA`M�I;:bZL:DGBNL<z:DI_9;:D>^:vVYN�GwEH>^KL:D>�M@NLG[ZHEyVY:DI]Mµ\eM^VY:6T7Mg?XM
I;:D<z:DA`I;:DAdV3NLA*EHCDC6:DM@M�VYNºM^s �oCD?B:DAdVYG[\�GXEH>@KL:W<FEQ>YEHGBGX:DGFMµ\eM^VY:6T7M6t-«OGBV@:D>^AFEQVY?[ZL:6GB\L|cEHA;NQVY9;:6>�<zNLM@M^?X{;?BG[x
?BV�\1?BM�VYN_:bac<�:6>@?BT7:6AmV=�W?BV@9�PS>^:D:o:DA;:6>@KH\�CDEHGXC6s;GwEyVY?XNHA;M�s;M@?BA;K�E�KL:6A;:D>@EHGX?BM@:DI�M@NHGBZL:6AdVºToNcI`:DGXMvV@N
M@:6:=9`N���: ��:DCbVY?BZH:DG[\]VY9;:b\]>@:6<;>@NeI;s;C6:=V@9;:ªM@NLGBs`VY?BNLA ¹ ®�u�t

�A`:fEHM^<�:6C6V�NHPRVY9;?BMOM^V@s;I`\�?XMWVY9FEyVv´mA;N%�WGX:6I;KL:ºNQP5VY9;:lKL:DA;:6>YEHGrCDNHA`PSNL>@T7EQV@?XNLAFEQGJM@<FEHC6:ºPSNL>¬E
KLGB\eC6NLM@?BI;?XCgGX?BA;´yEHKL:OM^9;NLs;GBI/EHM@M^?XMµVW?XA*<;>^NcI`s;CD?BA;Kq>@:6I;s;CD:6I/T7NeI;:DGBM�NHP(CDEH>@{zNL9d\eI;>YEQV@:DM6|�EHAFEHGBNLKLNLs;M
VYN�VY9;NHM@:=I;:6ZH:DGXNH<�:6I�PSNL>W<z:D<`V@?XI;:6MWV@N�?BAmZH:DMµVY?XKLEQVY:ª<;>^NHVY:6?XA/PSNLGXI;?BA;K;t5839;:l?XA;I`?BZe?XI;s;EHG�EQV@NLToM¬EQA;I
{�NHA;I;M�NHPOE�KLGBs;CDNHM@:/>@?BA;K1CDNLs`GXI�{�:/>@:6<;GwEQCD:DI��W?BV@9�>@?XKH?XI�{z:nEHI;M � NL?BA;:DI�{d\�¾F:bac?B{;GX:]GB?XA;´yEHKL:6MD|
>@NHVYEQVY?BNLA�EH{zNLs`Vq�W9`?XC�9���NLs`GXI�{�:]I`:DM@C6>@?B{�:6I�{d\�V@9;:/CnEHGBCDs;GXEQVY:6I ¹ ®�u	M^s;>^P�EHC6:DMqPSNL>fV@9;:/<FEH>µx
VY?BCDs;GXEH>�KLGB\eC6NLM@?BI;?XC�GX?BA;´yEHKL:Qt]«�M^s;?BVYEH{;GX:�M^NLGXs`V@?XNLA ¹ ®�u ��NLs;GBI�EHGBGXN%� MµVYs;I;?B:DMlNHP�VY9`?XM=´e?BA;I�V@N
EH<;<;>^Nna`?BT�EyVY:OV@9;:ª: ��:DC6V¬NHP�M@NLG[ZL:6AmVg?BA�EqC6NLT7<`s`V�EQV@?XNLA;EHGXG[\7?BA;:bac<z:DA;M^?BZH:lT7EHA;A;:6>Dt

839;?XM3VY9`:DM@?BMW9FEHMgM@9;N%�WA�V@9FEQVgCDNHA`PSNL>@T7EQV@?XNLA]EQA;I�I`\eAFEQT7?BC�T7NHV@?XNLA]NQP�V@9;:lC6NLA;MµVY?BV@s;:DAdVgKLG[\mx
CDNLM^?XI;?BC�GB?XA;´yEHKL:6MlV@N�E#GwEH>^KL:�:°acV@:DAdVoI;:6V@:D>^T7?BA;:DMfV@9;:*CDNHA`PSNL>@T7EQV@?XNLA�|�¾F:bac?X{`?XGX?[V�\�EHA;I�I`\eAFEHTo?XC
>@:6M@<zNLA;M@:�NHPºE�<�NHGB\eMYEHC6C�9FEH>^?XI;:Qt 839;:D>^:6PSNL>^:H|v´mA;N%�WGB:DI;KL:�NHPªVY9`:�PS>^:D:�:DA`:D>@KQ\ÃM@s;>µP�EHCD:�NHP=VY9`:
KLGB\eC6NLM@?BI;?XC*GB?XA;´yEHKH:DM�EHA;I�NLGB?XKLNHMYEHC6C�9FEH>@?BI;:*MµVY>YEQA;I;Mo?XMfVY9`:�´Q:6\�VYN�s;A`I;:D>^M^V�EQA;I;?XA`K�VY9`:_To?XC6>@Nyk
EHA;I]T7EHCD>^NLM@C6NL<;?BCv<;>@NH<�:6>^VY?B:DM�NQP�<zNLG[\cM@EHCDC�9;EH>@?BI;:DM6t�uF>^:D:v:6A;:D>^KH\*CDEHGXC6s;GwEQV@?XNLA`M�<;>^N�Ze?BI;:vZQEHGXsFEQ{;GX:
?XA;M^?XKL9dVª?BAmV@N_V@9;:oT7NLGB:DC6s;GwEH>�I`:6V�EQ?XGXM�NQP�I`\eAFEHTo?XC6MlToNHV@?XNLA�EHA;I�<zNLGB\eTo:D>ª<;>@NH<�:6>^VY?B:DM=EHA;I�T�En\

��� �



©�9FEH<`V@:D> à t��5ÊÌËzÈ�����jyË 	�� ��	bÊ¨jyËL	=ÈHË������eÍ�� �Yh���j ���
s;GBV@?XT7EQVY:6GB\�EHGXGBN���PSNL>�VY9;:#?BI;:DAdV@?B~FCDEQVY?BNLA�NQPvVY9;:�T7NLGB:DC6s;GwEH>�C�9FEQA;KL:DM�>@:D�ms;?B>@:6I�VYN�<`>@NeI;s;CD:�E
�^I;:6M@?XKHA;:D> ��ToNLGX:6CDs;GB:v�W?BVY9�<FEH>µVY?XC6s;GwEQ>3I;:DM^?X>YEQ{;GX:=<;>@NH<�:6>^VY?B:DMWPSNL>WVY9;:ªPSNcNeI�|�{;?BNLT7:6I;?XCDEHG¨|cVY:baeV@?XGX:
NL>3<FEH<z:D>3?BA;I;s;MµVY>^?X:DM6t

��� ß



�����



� ��� � � � � � � � � �

�����	��
��� �����\j���
�����������Gj��
���� !�"$#�j � 
�%&�('*)Aj$�+
 � ��,��� Ij���-/.102
��"3�4���-�
65����4�� 7�_i1���8 7��9:��';���<"3�=�!�4�-
��>:�!?@�A,����B!B&�8 7��-3B7�4�!�4�-C��-D?E)$.@ 7�=�8�(.&jF���<-@�(�= G��-/.DH3 7��-39I?@�(. g ���)��-3?E)$.@ !��,�<"39J�B8��9J�?i g �"/-3.3B�

K �=L(M!N=O �P LJQSR�N�T �=U QCjWV�X*YZV�V\[*]=^Oj_�(`�`a�


�bXc�	de
 � 
Sfg�*�(��j � 
S�S�= !h��� Ij:i6
Sjk
 � ��-@,aj_��-3.li6
SmA
 � ��-@,@
n0o9����4�� 7�_i1���8 7��9pB!�!"3.@)q��>�B8�8 7"/9J�!"@ 7���
 !�(�<�;#$�=�!�4�-r��-s� ip���4�8�B!�t,����B!B�
 K ��L�M7N;O �P L�QSugv � Q_jwV$�(`*Y��(x�x\[w�\a*�Ljy�(`�`�`*


�bVc�	��
yjn�-��Jz�(Bp��-3. � 
 �{
|5��\';���<���I}��
~i*�(9J�-3.3�= !)~ !�(���;#@�=�!�4�-3BA��-�.@ 7�4�(.��Ai1�� g ?@�"/B{9J�(�<��"3�4�B8����-3.
.@�J#$�8 7��-F
�R�N=T �=U v�L~j/�^$YZX�x;�E`\[*X�x�]a j|�(`�`�`*


� �=�	de
 � 
�fg�*�(��j � 
��S�= !h��� Rj���-3.~i6
�m{
 � ��-@,@
�� 	6�(9J�e��>6i1��4�(9�"/���= eB8�8 7"39J�!"@ 7�A��-/.D���=�8�� 29J�-��8�(-��
�-C�!?@�1.3�4�(���(9J�8 7��9t 7�(���;#$�=�!���-�HW�(?3�\'*���"@ g��>��Ai1�� g ?@�"/B��4�c� i1��4�(9�"3���= G���(�4,?E�e9��= !HW�?�)*.3 7�=�8�(B
�=HW�\'��{��-3.sHW�(�4�c���!?@�(�4 �,����B7B��8 7��-3B!���!�4�-F
 K �=L(M!N;O �P L�QSu�v � QCjwV�X�`*YZ��V�`\[*�;�E]�j�X=^�^�^$


�b]c�	��
65�?3�= I�4��)���-3.C5G
@�q�(�('��� (
���N\N P �J� � �J� ��v ����� � � ����wL8N � � O�
��| !�(-��!��9J�J�������<��j@��-/9=
 j��(`�`��*

�bxc�p��
��y
�%����-3��
��&i$%g0� !�(B8�(�= I97?��-�B8�!�= 797?@��H/��B8�(.�H/�4�$.@��,� 7��./�=H/�4� g �<��B8�!��9�B�
���� �=L � O(�w�����=LI �vyj

���/¡��¢IYZX�`�V\[*X�`�]�j|�(`�`�X*

�£a\�	0�
/���(-EH/ 7��?3�Cis
_%G��,� 7��.@�{��-3.n.@�(�<�4'��� (
 K O$v U � � �¤L � � �r¥gL ��� ��� ��j g �=,��(Bg�^c[E�EV�jWX=^�^X*

�b�c��5G
��|
+i*����-3B8�-&j�¦2
��y
+i$?@��,� 7�(-&j�m{
�§�
�§3��-��!�OjS��-3.~i6
���
F� ip�Ain
pi$�!�= 797?$� g ����B8�!��9 ip�=�8�� I������BG�

g  7� g �= 7�=�!�4�-&j g ?E)$B!��9���� g  !� g �� !�!�4�(BIj=��-/.�Hw�4�*.3��,� 7��.3�=H/���<�4��)p¡¤�& !��'$�4���l��>/ !�(9J�(-��y�ei$%�0¨ !�(B8�(�= 79I?w¢I

© N=ª$L � �=T�N¬«& �3® �¯L8N�� U v � � �=TWRgN=T �=U vJLe°Av�±�L � P � ���¤N���j��¡�X¢IY��(]�]\[w�(x�]�jy�(`�`�V*


�b`c�	¦2
��|
�i@?@��,� !�(-���-3.���
�²1
 � ��B!H6�� 7,@
�0�,��-@, g  !� g �� !�!�4�(B���>t�J#$�8 7"3.@�(.�?3�4,?@���Ai2)$�4�B8�DB8�!�= 79I?F

© N=ª$L � �=T�N¬«& �3® �¯L8N�� U v � � �=TWRgN=T �=U vJLe°Av�±�L � P � ���¤N���jWX@¡�X¢IYZ`�`\[w��^`�jy�(`�`;�@


����^;�	%{
E���"@ 7.3��-!j=��
�5�����-3-3�Oj�m{
 � 
��: 7�\�g-3B!��)Aj�de
¦2
fg�*�(��jE��-3.	iW
�m{
¦g��-3,@
6i*�8 7"39J�!"3 7���* !�(���;#@�=�!�4�-
��-3. g ?E)$B!��9����F�=,�<-@,1��>_B8�!�= 797?�)2ip�=�8�� 7�����<B�
 K �=L(M!N;O �P L�Q_u�v � QCj6V�Va�YZ��Xa([*��V�V�j�X=^�^X*


�������	¦2
3�y
6i$?3�-@,� !�(-F
_�_³W�(9J����>fi1���B8�!"3 !�t9J�-E�8�(-��g�-n�!?@�Ui1�(�4�!��-3,A��-/.nB!"@H/B!�(´�"@�(-�� g ?�)*B!�<9����F�=,��-@,
��>_9J�� 7-3B!�!�= 797?F
 K �=L�M7N;O �P L�Q�RgN=T �;U Q_j��(`*YZ��V\[*`=^Oj_�(`�`�X*


���(Xc��i6
3��
/%{
/�G"3���4�Ii	��-&j@§:
w�2
/��
 � ��-3B!B8�(-!j3��-3.n��
/§@�(����
:d�?@�e !��4�e��>S���=�8�� �.3"3 7��-@, g ����B8�!�<9�� �(�=�!�4�-
��>_-3�=�!�4'��tB!�!�= 797?@�(B(
�R�N�T �=U vJL jwV�`@¡¬��^E¢IYZX=^=�EV\[*X=^=����j��(`�`��*


µ�¶@·



��������� ��
	�������

���(Vc���{
6����"r��-3.r%{
W��
6d�?@�?i g B8�-F
��_³W�(9J�!BG��>_�!?@��i1��<B8�!"@ !�29J�-��8�(-��G��-3.�.3��³W�� !�(-��g,��(���=�!��-/���(�=�!�4�-
?@�(�=�!�<-@,D�8�Ii g �� 7�=�!"@ !�(B{�-l !���8 !��,� I��.3�=�!�4�-l��>g���;#$)E��� ) g ��ip�������sB8�!�= I97?@�(B�
 K�� L(M!N;O�� P L�Qgu�v��JQ_j
V$�J�@YZX�X$�I[*X�V�]�j|�(`�`��*


���J�=�	0�
/i*�!��.3��-@,aj��0�
$¦���-3.3�<�('����q�(B8�!����-@,aj$��-3. ��
/m&�=�8�(-3?@��Cin
+�G"�ip��.3����)�����-3.3"39J�(.	B8�8 7"39J�!"@ I���w�8 I��-3B!���
�!�4�-/B���-s�Ai�)*�4�B!�2��-3.n�Ai�)*��� g �(9J�!�<-��/�CipB�
 K�� L(M!N=O�� P LJQ_RgN=T�� U Q_j3�E]*YZX=^`\[*X$�\a j�X=^�^@�=


���(]c��m{
�¦�� g�g �(-@�(9!h��� {��-3.q��
 �W"@,��(-�i	���4�� (
�%G���!�������(.q !� �/-@�Iip�(-E�&��>��!?@�p9J !)$B8�!���yB8�8 7"/9J�!"@ !�A��>"!�#;�
�Ai�)*���B8��
 K�� L(M!N;O$� P LJQ_u�v��JQ_jw��`*Y����I[w�(`�j_�(`��$�=


���(xc�	0�
�j~
�i*�8� g ?3�(-~��-3.k��
+§�
 �6��HW�(��
�i*�!�= 79I?FYpi*�8 7"39J�!"@ 7�Aj+��-3���4)$B!��B2��-3.k� g�g �<��9��=�!�4�-F
p�¬-~0�
+j~

i*�8� g ?@�(-&j=�(.3�4�8�� IjE��N(N P R�N=T%�&� � �I� O � L(' P v(� �*) P�+ O$v '¯L-,���wT%' � �/. '�N ) �~j�§@���$.AB!�4�(-39J����-3.��8�(97?3-@�����,�)�

j��= 79J�(��%G��h*h��� ��¬-39=
 j3f����10y�� !h+j��(`�`�]*


���\a\�	²1
FmG�(B!B!���� Ij/��
w�GB3}�-&jWde
wd��=h=��?3�Oj6f�
W²e 7��"3B!BIj6i6
6j~
�iOip�4�!?&jWi6
32Gh=��.3�Oj�m{
Wj~
Wi@?@�(��.@ 7�<9!h+j/��-3.
��
�i@�=�(-@,��� (
4!����Ai�)*�4�B!�D�=� �=�8�?ip��9� !�(B8��<"@�!�4�-FY65��� 7�() B!�8 7"39J�!"@ !����>2��9J)*9��4��Ai�)$�4�B8�C�g�4�!?
X�xp,��"39J�B8�� !�(B!��.3"3�(Bt¡¤9J)*9��4�?i	���4�8�?@�J#@����9J�B!�=�B8�c¢I
GR�L¬N � Q87 �/. T4Q8, � � P Q_� � '¤Q�9��:,Ujw`�x*Yb�EX;�Ex\[E�EX�]$�Lj
�(`�`�`*


���(�c�	0�
+��
Sme"3-3-3��-3,aj�de
���
�m&�<�= 7.3��-3�Oj_5G
��G
+§/��"3��.3B\j�f2
 � "@,��Ajyi6
�mA
�¦g��-3,ajSm{
+�����<�����AipB8�-!j���-3.
!{
 � 
�jr�� ! 7��B(
pi@"@ !>¤��9J�!��-E�¬�Ni1�(./���=�8�(.kB8���"3H/������B7�=�!�4�-n��>��Ai2)$�4�B8�p��-/.q'*�<B!"3�������(�=�!���-�H*)��=�8�?i	��9
> �� 79J� ip�<9J !�B!9J� g )�
 K�� L(M!N;O�� P L�Q_R�N=T%� U QCjw]$�=Y��\a�a([w�(��X�j�X=^�^V*


���(`c��m{
 � 
;�&"3�4,�4��)Aj�0�
�i$�= !h��aj���-/. ¦t
��2
�jr�= I97?@�(B!B7��"3�4��
 5� !)$B8�!���g��-/.hi1��4�(9�"/���= �B8�8 I"39J�!"@ !�n��>
ip�����8�B8� i1�-@�?�)$.@ 7�=�8��
 © Q<, U Q K O$v U QS�6N � Q_jw`�X@¡�X=^E¢IYZ]���V;�;[*]���V`�j��(`a;^$


�bX=^;��m{
Ej~
�� !�\��-&j%{
�5G
�¦��?@ !�� Rj��
���� !h$��-@,aj�5&
=0�
�������'��� 7B\j$¦t
�2{
EmG�"3��.!j=��-/.1¦t
Ei$�Ci g B8�-F
@d�?@�
9J !)$B8�!���$B8�8 7"/9J�!"@ !����>3=->?=F���8 !�(?/���4�B8��.3��?�)$.@ 7�=�8��>¯ !�?i��!?@ 7�����<-3.@� g �(-3.@�(-��<5��� 7�(){.@���8�� kip��-/�=�!�4�-3B�

, � .@�DK L(�A� . QCj g �=,��(B�V$�J�E]\[*V$�(]���jy�(`a=X*


�bX$����j~
_��
Sm& !�(B!BA��-3. m{
S02
 � �J³W !��)�
q0 -@�("@�8 7�-�.3�4³6 7��9J�!���-k !� �/-3�Ii1�(-E�{��>��!?@� B8�8 7"/9J�!"@ !����>�BF�
ip�����8�B8� i1�-@�?�)$.@ 7�=�8��
C, � .@� Q K LD�&� .@� T¯T4N!±�L�Q_j6��V�V*YZX;�E`=^c[*X;�E`�]�j|�(`a�a�


�bX�Xc��i6
3i6
@5G
$5�?*"���-3. mA
*0�
FE�J³6�� 7��)�
+d�?@�G9J !)$B8�!���WB8�8 7"39J�!"@ 7�g��>	i1���!?�)$���@BF�Nip���4�8� g )* 7��-@�B!��.3��
G, � .@�
K L(�&� .@� T T�N7±�L�QCjFX�V*Y���^V��\[w��^=�E`�j|�(`�xa�


�bX�Vc��i6
Fi6
�5G
W5�?*"C��-3.DmA
60�
HE�J³6�� 7��)�
Gd�?3�2 !� �/-3�Ii1�(-E����>y�!?@�{9J !)*B!�!����B!�8 7"39J�!"@ !�(B���>�BF��%���,��"39J�B!�
��-3.r9J�(���4��H/�4�B!��
", � .@�CK L(�&� .@� T T4N!±�L�Qy�Wv � . ¥ojwX;�@YZ��V=^c[*��V���jy�(`�x��*


�bX;�=��I�
3���� 7�����!�;����-@,�OjFm{
/��
JE�?3-3B8�-&j/j~
/²1
3%G�c�g.&jJE3
302
/¦g�(-3.3�4�Ii	��-&j@��
/%{
6i*�8��'��(-/B\j/��-3.n0�
3%{

§@ 7�(-397?F
�d�?@� 9J !)$B8�!����B8�8 7"39J�!"3 !����>��!?@�K=F��9J�(�<�4��H/�4�B8�6LZX=fG�=�DL£��MA2 9J�?i g �4�J#���-��!?@�s9J�-��8�J#*�p��>
 !�(�<�=�8�(.nB8�8 7"39J�!"3 !�(B���-3.n9J�-3>¯�� ki	�=�!�4�-3������-3����)*B!�<B�
 K�� L�M7N;O�� P L�Q�ugv(�JQ_j6V�Va�YZ��]$�I[*��x$�Lj�X=^�^X*


µ�¶:N



��������� ��
	�������

�bX�]c��i6
�¦g�\)�i1�-/.&jy�G
����(-@ 7��B7B!�=�\j_%�
_de
��&"3��j �0�
£²e'*��'�h+j_��-3.���
y5�?3��-39J)�
Cd�?@��9J 7)*B8�!����B8�8 7"/9J�!"@ !�
��> i1���!?�)*�<BF��9J�(���4���8 7���B!��.@� i1�-@�?�)$.@ 7�=�8�2^$
ZX�]p���!?3��-@����=�8�2��-/.n�4�!B� !�(�<�=�!�4�-3B!?3� g �8��9J�(����"3�4�B!�G�7�I

K�� L(M!N=O�� P LJQSu�v��JQ_j6Xa�a�YZX=^`\[*X�X�`�jy�(`�`�]*


�bX�xc�	²1
3mG�(B!B7�4�� Ij$f2
$²e 7��"3B7B\j*dt
@i*�8�(�<-@�� Ij$5&
*����� ���(��j30�
@i@�= !h��aj@��-3.	��
3i$�=�(-@,��� (
8BF��%���9J�(���4���8���8 7�=�B8�
?@�Ii	��?E)$.@ 7�=�8� ��B1�DB8�8 7"39J�!"3 7����ip�*.@�(��> �� 19J�(����"3�4�B!���!��
S0�- 5��� 7�()l.3��³W 7��9J�!�4�-�B8�!"3.@)�
 © Q , U Q
K O$v U QS�wN � QCj����\a$¡ �Ex¢IY����(V�`a([w�E�J�E^xOj|�(`�`�]*


�bXa\�	�G
F²t���= IjF�G
F���<-@,��� !��)Aj+��-3.C� 
�i$�=�(-@,��� \
2d�� g ��,� 7� g ?E)n��>�9J)*9����*.@�J#$�8 7��-C��-39��<"3B!�4�-�9J�?i g �4�J#$�(B�

5G�!��
$��)$.@ !��,��(- HW�-3.3��-3,���-��!?@�t9J !)$B8�!���FB8�8 I"39J�!"@ !�&��>G=���9J)$9��4�*.3�J#*�8 7�<-s?@�J#$��?�)$.@ 7�=�8��Y_�!?@�t"3B!�G��>
� i{"3�4�!�<9J�"3-E�8�� �.@���8�(9J�8�� ���-s-3�("@�8 !�-n.3�4³6 7��9J�!���-F
-, � .@�CK L(�&�JQ � �Wv � . Q�¥oj6V�x*Y����(];�;[w���(x;�ajy�(`��=^$


�bX��c�	²1
$���<-3.@�� |��-3.���
@i$�=�(-3,��� (
�5� !)$B8�!���6��-3.8i1��4�(9�"3���= �B8�8 7"39J�!"3 !�g��>�9J)$9��4�?@� g �!�;���Ai2)$�4�B8�e.@�$.@�(9��
��?�)*.3 7�=�8��
 K�� L(M!N;O$� P LJQ_u�v��JQ_jw`�`*Y���^V\[w���(]�jy�(`���X*


�bX�`c� E3
�EE��9J��H!jp²1
�mG������� Ij1%�
t���=³&ip��-&jp��
�i$��-EHW�AjA²1
t²e����("�ip��jAiW
ej~
�iOip���!?&j{dt
&d��=h=��?3�Oj
��-3.D��
+i$�=�(-@,��� \
1i*�8 I����-$����-3./"39J�(.nH/��-/.$���/� g BG��-D9J)$9��4�*.3�(9����Ai2)$�4�B8�	��-/.q?3�4,?@�� e?@�?i1�����,"@�(B�

, ) ±�v��|Q K O@v U Q	� ) . Q� P Q_j/Va$¡�]¢IYZx=^x\[*x=^`�j|�(`�`��*


�bV=^;�	��
-IW"@,��(-�i	���4�� (
~5��-@> �� kip�=�!�4�-l��-3. g ��97h*�<-@,D��>g'=�= 7�4�"3B{9J !)$B8�!��������-3��9J�(����"/�4�B8���3HW�� 7B�
kR�L8N!±EQ
RgN=T�� U QS� � '¤Q_jwX�x*Y��(V;�3�I[w�J�3�\a j�X=^�^@�=


�bV$���	0�
�i6
|i$?3��B7?@h��\'+j�mA
|jk
|�+� g h$��-3.&j_��-3. f�
|²1
y²t�*9I?@���8h��\'6
 fG"39��4�(�= �2G'��� I?3��"3B8�� 1�J³W�(9J�!Bp> �� 
i1���!?�)$� BF�Nip���4�8�B7��.@�e��-3. �!?@�29J�-3>¯�� ki	�=�!�4�-3���FB8�!�=�8�(Bg��>"ip�����8�B8�t��-s��´*"@���"3B�B8��<"@�!�4�-F
 K�� L(M!N�

O�� P L�Q+ugv(�JQ_j��J��a�Y��\a=]\[w�(��X�jy�(`���x*


�bV�Xc�	��
+%&����B(
�5��= !HW�-$�7�(V2ip�=,-3���!��9p !�(�<�;#$�=�!�4�-���-3.��4�*9����:97?3���<- i1���!�4�-~��>��Ai2)$�4�B8����-~./�Ci1���!?�)*�
B!"/�4>¯�\#$�<.@��
 K�� L�M7N;O�� P L�Q_u�v(��QCj��(x=^$Y a=V\[*`�V�j_�(`��a�


�bV�Vc� E3
W²t�\�����4���gB8h$��j��y
�j����4�� Ij���-/.qmA
F����.�ip���Cis
tf&jr¦  !�(���;#@�=�!�4�-qB8�!"3./�4�(BG��>|����4,��B7��9�97?3�= 7�<.@�(B
��-�B8���"@�!���-FY� !���� I�4�(-E�!�=�!���-3���w.3)*-3�Ai	��9�B|��-3.���-��8�� 7-3����ip���!�4�-F
 © Q��kN�T�Q�� '��\Q_j@a=�*YZX�]�]\[*X�x$�Lj��(`�`��*


�bV;�=�	%{
0�
�: I��-E�\j*�2
 ��i6
�+��"&j��-3.
IS
iW
 IF?�"F
wd�?@��.@� g �(-3.@�(-39J����>6,��"39���-19J�-@> �� kip�=�!�4�-/���@.@)*-/�Aip��9�B
�-n�<��-@h=�=,�� g �B7�4�!�4�- ��-3.nB8�8�� 7���*9I?@�Iip��B8�8 7)�
 K�� L(M!N;O�� P L�Q_u�v(��QCj6Xa=�*Y����I[*X�x�jS�(`�`�]*


�bV�]c�	%{
20�
t�� 7��-E��
 i$?/� g �(BD��-3. ip���!�4�-3Bq��> g ��4)*B7��9�97?3�= 7�<.@��9I?3����-3B(
 R�ª*L!v�� ,���wT4Q K O$v U Q_j
x�`@¡�`¢IY��(����]\[w�(��`�XOj:�(`�`a�


�bV�xc�	��
wi$"@,�4)�Ai	�Oj3²1
@����B7�Aip��97?/��j*dt
3��B!"/��j@²1
/i$�=h;���Gj$��-/.KE@
 ����
@��B!?/�4)�Aip�$
_0 B!�!"3.@)p��>��!?@�t9J�-@> �� 8�
ip�=�!���-q��>"B��7�Ljb�=������-@h��(.q,�<"39J�B8�1����4,��?ip�� 7B\j�9J�(������H/�4�B8�A�8�r9J�(�����?@�J#$�=�B!�Aj+��-qB8��<"@�!�4�-F
 © Q��~N=T�Q
� . L�ª � . Q_jw]�]�x*Y��\a=V\[w�\a�a j�X=^�^�^$


�bVa\�p��
 E@
@'=��-s.@�(-s%G 7�4�(B\j3%{
@'=��-n%&"3B!B!9I?@���8�(-&j/��-/.njk
30�
3�g�Ii ip��-@,�$
yjr��H/�����4� )���-�ip�����8�B8�J�����=�8�� 
,����B7B8�(BgB8�!"/.3�4�(.��g�4�!?��7��fGj�¦t
 © Q�R�O��&�JQ K O$v U Q�¥oj���^X*Y���^=�E��V\[w��^=�E��`Oj|�(`�`��*


µ�¶��



��������� ��
	�������

�bV��c�p��
 E@
$';��-s.3�(-�%G 7���(B\j@%�
@'=��- %&"3B!B!9I?@���8�(-&jwj~
@02
@���Ii ip��-@,�Oj@��-3.s�g
$';��-s.@�� ��+��-3.@�(-F
+�_³W�(9J�!B
��>6���=�8�� �9J�-E�8�(-��|��-3. ip��4�(9�"3���= _���(�4,?��_�-pB g ��- g  !��HW����-3.A���=�8�� �i1��Hw�����4� )2��- ip���4�8�=�������,��?i1�� 
,����B7B8�(B�
 © Q�R�O��&��Q K O$v U Q�¥oj���^=�@Y���^@�(X�x\[w��^@�(VX�jSX=^�^�^$


�bV�`c��j~
1����-3-3�� !HW�� !,aj�0�
A�q�(��-��8 7��"@H!js��-3. m{
1����.�ip���_is
 i$�8 7"39J�!"@ 7����B8�!"3./�4�(Bl"@�!�������(�<-@, � � 5:�
�(-@ I��97?�ip�(-E�y��>F�!?3��������-��!�4,��(- g ��4)$B!��9�9I?3�= 7��.@��>  !�?i �!?@���(-��8�� !���8�(#@�4,��(-3�<9e �7O$v�LD' � O$' � � N=T%'J2A�(]�`
9J !�B7B¬�� !�(��9J�!��-@,	�g�4�!?D�@O�'4±�v�T¯T � P �&��v ) . vJL(' � v�� ) g �t�@
��ª$LJQ © Q�¥ '¤N � O$v U jWX�x�x*YZX;�Ex\[*X�]$�Ljy�(`�`�`*


� �^;�	�g
3!&��-@��,� I�('$.@�\'+j��G
82{
F�����8�� 7B8�(-&j���-/. E@
 2{
F%&"3"3B�
t�¬B8����=�!���-C��-/.q97?3�= 7��9J�8�� I���(�=�!�4�-q��>�-@�-$�
���=HW�(�4�(.D��-3.� � 5������=HW�(�4�(. i	��-3-3��-3B&>  !�?i R ' � O$' � � � � . N=LD' �e)��(��B8��
 K�� L(M!N;O�� P L�Q:ugv(�JQ_j�V�X�]*YZX$�(x\[
X�X$�LjWX=^�^�^$


� �3����5G
8IW����?3���(-q��-3.�i6
 E3
�§�
 !G��-/9J�(-E��
	%G���8�� ki	��-3�=�!�4�-q��> � ��?@�?i1�-*"39��4�(�= �B79������= 29J�" g �<��-@,B&��-
"3-/���=HW�(�4�(. 9��= !HW�?E)$.@ 7�=�8�(B�
 © Q , U Q K O$v U QS�wN � QCj��(X;�@Y a=X�V�]\[$a=X�V�`�j�X=^�^X*


� �EXc�	%{
W02
W¦����(B�
t5��-@> �� kip�=�!���-3������-3����)*B!�<B���> g ��4)$B!��9�97?/�= 7��.@�(B�
6�|�= !��!{
6d�?3��97?/�= 7��9J�8�� 7��B!�=�!���-���>
���<-@h;�=,���9J�-@>¯�� ~ip�=�!�4�-3BG¡¤97?3����-�9J�-@> �� kip�=�!�4�-/BI¢SH*)A� g �!��9����3 7���!�=�!�4�-��=���2B!�<-@,�4�����('��(�4�(-3,��!?F
 © Q
K O$v U QS�wN � Q�¥oj g �=,��(B��a�a([*���a j_�(`a;^$


� �EVc�	%{
E0�
¦����(B:��-3.1%{
Ed�?@�� 7-�
3�+���)*B!��9�9I?3�= 7��.3��9J�-@>¯�� ~ip�=�!�4�-F
�:�= !�g��^$
*i*���'��(-E�y��-3.A�8�Ii g �� I�=�!"@ !�
�J³W�(9J�!Bg�-r�!?@�e� g �!��9����� !���!�=�!�4�-r��-/.n9J�-@> �� kip�=�!�4�-r��>"i1�$.@�(��9��= 7H6�?�)$.@ 7�=�8�(B�
 © Q K QS�wQ�R�vJLI A' )
� �~j g �=,��(B2�(`$�I[*X=^@�Lj_�(`a�a�


� ���=�	�g
�iW
�i$�8��'��(-3Bn��-3.��G
�²1
gi$�=�!?�)��-3�= 7�\)��-3�$
o�+���8�(-��!�����e�(-3�� !,�)�B7"@ !>¤��9J�(B ��>�9J�(���4��Hw�4�B8�q��-3.
ip�����8�B8�s��-���´*"@���"3B1B!���"@�!�4�-FYp�D-@�����8 !�(�=�di1�(-��1��>�./��B!��9�97?/�= 7��.@��� g �!��9����� !���!�=�!�4�-F
 © Q , U Q
K O$v U QS�wN � QCj������¡¬�(X¢IYb�3�J�E`\[E�3�c];��j|�(`���`*


� �E]c��5G
 ����
y'��- .@�� p�+�4���!? ��-3. de
_²e�/��}�= \
l0 ¡¤9J 7�4�!��9���� ¢{B!"@ !'���)���>:i1�$.@�(�����<-@, g  7���8�*9J���B	"3B8�(.��8�
�J# g �4�� !�2�!?@��9J�-@> �� kip�=�!���-3����B g ��9J�2��>_����4,��B7��9�97?3�= 7�<.@�(B�
 © Q �kN=T�v � Q_� . L�ª � . Q�� + O$v!N � O$v U�� j�V�`�]c�
V�`�x*YZX�X�]\[*X;���aj|�(`�`a�


� �Exc��5G
3�+��-3.@�� 7B	� ��aj/¦2
wi*�8�(-*"@� �Aj/��-3.�mA
3���<.�ip���Cis
|5��-3>¯�� ki	�=�!�4�-3��� �3�J#@�4H/�<���4��)1��>_9��= !HW�?�)*.3 7�=�8�(B�Y
0�> ���.@�(.q9J�-@> �� ki1�� {�=�t�!?@��
�.3�<?@�(.@ 7���S��-@,�4�	��>��r,�4)*9J�B7��.3��9A����-3h;�=,���
 © Q , U Q K O$v U Q��6N � Q_j
���(`*YZ��x�`�]\[*��x�`���j|�(`�`a�


� ��a\��m{
�j~
6�+� g h$��-3.&j !�
W��
3!_�� !�\'$B8h*)Aj���-3.Cf2
F²1
W²e�$97?@���8h��c'w
�5��-@>¯�� ~ip�=�!�4�-3����B8�!�=�8�(B&��>�i	���4�8�B8�
��-3.s9J�(�<�4��H/�4�B8�e��- B8��<"@�!�4�-FYS�19J�?i g �= 7�<B8�- ��>+9�����9�"/���=�8�(.n��-3.��J# g �� I�Ci1�(-��!���F.3�=�!�$
 K�� L�M7N;O�� P L�Q
u�v��JQ_j��(V�V*Y��I[w�(V�j_�(`��;�@


� �E�c��m{
�jk
y�+� g h$��-3.&j_0�
:i6
:i$?3��B!?3h��\'+j:��-3. f�
y²1
_²e�$97?@���8h��c'w
¨f�"39����(�= �2G'��� 7?3��"/B8�� 1�J³6�(9J����-3.
9J�-@> �� kip�=�!���-3����B8�!�=�8�(B���>�9J�(�<�4��H/�4�B8�t�<-sB8���"@�!�4�-�
 K�� L�M7N;O�� P L�Q�u�v��JQ_j��J�3�=Y��(`$�I[w�(`a j|�(`���]*


� �E`c�	%{
@02
35�"�i ip��-@,2��-/.�E3
*��
35��= !'��� (
8!G�4 7�!"3���/��-3. B8��<"@�!�4�-	9J�-3>¯�� ki	�=�!�4�-3B���>�����4,��B7��9�97?3�= 7�<.@�(B�

¥ '�N � O$v U ' � . LD�LjFX�x*YZx�x�x;�;[*x�xa=x�jy�(`��a�


µ·�



��������� ��
	�������

�b]=^;�	%{
W02
6�: I��-E��
�f��\'��(�S� g�g  7���97?@�(BG�8�	�!?3����-3���4)$B!��Bg��> g ��4)*B7��9�97?3�= 7�<.@�2B8�8 7"/9J�!"@ !�(B�
 K ª$LIL�Q��+�3' ) Q
� . L�ª � Q�¥ '�N=T4QCjw`*YZ]�]�x\[*]�x�X�j_�(`�`�`*


�b]$����j~
3¦g�4��> j@§�
J2G�(B8�8�� 7?@�(���\j3��
3����)Oip��-3-&j3��-3. ��
3��
wm&��"3H�
|i$��-@,�4�Wi1��4�(9�"3���G> �� 79J�tB g �(9J�8 !�B79J� g )
�- g ��4)$B!��9�9I?3�= 7��.@�(B�H�) �=�8�?ip��9e> �� 79J� i	��9J !�B!9J� g )�
�� � '�v ) � v\j/Xa=]*Y��(X�`�]\[w�(X�`a j:�(`�`a�


�b]�Xc�	��
6�+��j6j~
W¦g�4��> j6§�
<2G�(B8�8�� 7?3�(�4�\j6��
W��
Wme��"@H!j35�
<IW?3��-@,ajW��-3.6E@
Fi$?@�(-F
Gi@��-@,�4�J�Ni1����(9�"3�4�e> �� 79J�
B g �(9J�8 !�B79J� g ) �- g ��4)$B!��9�9I?3�= 7��.@�(B�H*) 0�§_j~
 K O$v U Q�R�O��&�JQ �+v . . Q_jwV=^]*Y��(`a([*X=^@�Lj|�(`�`�`*


�b]�Vc�	��
��g
�jr�= 7B��(���4��h�j��2
+����j�0�
�§�
G2GHW�� 7?3��"/B8�� Ij���-3. E3
�jk
�§3�� 7-3��-3.@� ��
�5�?3���4 8��HW��=�e�8 7��-3B7�4�!�4�-3B
��- B!�<-@,�4� g ��4)$B!��9�9I?3�= 7��.@�.i1��4�(9�"/�4�(B���H/B8�� !'��(.��g�4�!?�> �� 79J�J�� 7�Ai g 0G§_jk
yR�L8N � Q<7 �/. T4Q<, � � P Q+� � '¤Q
9��:,Uj/`�`@¡�a�¢IYb�EXa=�\[E�EX���V�j�X=^�^X*


�b];�=�	²1
_��)*97h*-@�� 7�\j:0�
_j�������-/���=h�j_��-3. mA
�����.�i	���Cis
q0�-/���4)*B7��B2��>�����4,��B!��9�9I?3�= 7��.3� 9J�-3>¯�� ki	�=�!�4�-
H*)qfGj�¦ B g �(9J�8 !�B!9J� g )k"@�!�������(�<-@,��8��j �7� ��-3. �7��j � � 5  7�(B!��.3"3���_./� g ����= t9J�" g ���<-@,Be��-k��.3����"@�8�
9J !)$B8�!�����<��-@� g ?3��B8��
 © Q�R�O$�A��Q K O$v U Q8, j���^]*YZ]$���(`�j�X=^�^@�=


�b]�]c�	�G
3i*�8��'��(-3B!B8�-!j35&
�����-/.@�� 7B �8�aj$m{
*����.�ip���Ci�j���-3.�02
$jr���<��-3���=h6
�5��-@> �� kip�=�!�4�-3���6.3��B!�8 7�4H/"@�!���-
>¤"3-39J�!�4�-t��>$��.3��B!B7��97?3�= 7�<.@�_��-t�g�<��´�"/��.&9J !)*B!�!��������-@� g ?/��B8�|.@���8�� ki	��-@�(.e"3B!�<-@,�fGj�¦lB g �(9J�8 !�B!9J� g )�

© Q<, U Q K O$v U QS�6N � Q_j+�(X;�@YZ]�`;�Ex\[*]�`;��a j+X=^�^X*


�b]�xc��j~
�²t��.@h$?@�$.3�=�(��j���
��k"!j+��-3.k%{
�02
��� 7��-���
 5��?i g �= 7��B!�-D��>��!?3�	9J�-@> �� kip�=�!�4�-3���|.@)*-/�Aip��9�B
��>S�!?@� ¡¬� � ��¢���-3.~¡¬� � x¢�������-@h��(. =F��%���,��"39���-/B�"3B7��-@, � � 5:��f&jr¦  !�(���;#@�=�!�4�-F
�¥ '¤NI�@N=T�� U vJLD�~j
V$�=Y��(]��$�I[w�(]�`�X�j|�(`�`$�=


�b]a\�	¦2
��G
_���(B8�\j�m{
S��
 E��97h*B!�-&jy��-3.l²1
�E@
Sf�����.3���@
qjn����(9�"3���= A.@)*-/�Aip��9�B{��-3.�f&j�¦ B8�!"3.@)q��>
�!?@��=:¡¬� � ��¢���-3. =:¡¬� � x¢�,��)*9J�B!�<.3��9e����-3h;�=,��(B�Y0ip���4�8�B8�{��-3.r�<B8�?ip���4�8�B8��
 © Q�R�O��&�JQ K O@v U Q+¥oj
��^]*Yb��ac�EX\[E��a=]$�Lj+X=^�^@�=


�b]��c�	²1
e��
�i$?3�<-@,��(��
 %����8�� ~ip��-3�=�!�4�- ��>sB8�8 I"39J�!"@ 7��� g �(9�"3���<�= 7�4�!�4�(B���>�.3�J#*�8 7��-!j g "3����"/����- ��-3.��/�
�4 7 7��.3���=�8�(. g "3����"/����-GH�)t§@�"3 7�4�� 8���8 7��-/B8>¯�� ~i �¬¦�B g �(9J�8 7�B!9J� g )�
 K�� L(M!N;O$� P LJQ/ugv(�JQ_jV�Va�Y��J���E]\[w�J�E]$�Lj
X=^�^X*


�b]�`c�	��
=jr�-��Jz�(BIjE²1
;j��*���(��"&jE��-/. E@
 0{
5��\';�����<�I}��
$i*�(9J�-3./�= !)Ui1�(97?/��-3��9����� !�(���;#@�=�!�4�-3B��<-2�Ai1�� g ?@�"3B
9J�(���<"3�4�B8��
 � � � L8N U N=T�v � ª$T�v(� j6V=^$YZx�`a�a([*x�`��;�aj|�(`�`a�


�bx=^;�	de
W¦t
Ff����(�Gj6¦2
W�S�= !h��� Rj���-3.DiW
Fm{
F¦���-@,@
&0�9J�?i g �= 7�=�!��'��AB!�!"3.@)n��>y�!?3�{.3���(�4�(9J�8 7��92 !�(���;#@�=�!�4�-
HW�(?3�\'*�4�"3 	��>t,��"/9J�B8�Aj�ip���4�8�B8�AjG��-3. �!?3�(�4 8i	��#*�!"3 !�(Bp�g���!? ���=�8�� �<- �!?@�C����´*"3��. ��-3.¨,����B!B8)
B8�!�=�8�(B(
 K�� L(M!N;O$� P LJQSu�v(��QCj6X���X*Y��(`�V\[*X=^x�j|�(`�`�x*


�bx$��� E3
6i*�8�(-@,��� Ij6jk
F5��\�oi	��-&j/§�
w�|,�,��� 7B\j/�g
wjk
6�y)* 7��-@,aj3��
/²t���=� ���AjW��-3.�iW
/�����8 7"39�9���
�jn��4�(9�"/���= 
.@)$-3�Aip�<9�B���-3. h*�<-@���!��9�B���>fi1�-@�B!��9�9I?3�= 7��.@�(Bg��- B8���"@�!�4�-�
$0 H3 !���.3H/��-3. "3�4�8 7��B!�-3��9� !�(���;#@�=�!�4�-
B8�!"/.@)�
 © Q+R�O��&�JQ K O@v U Q�¥oj���^=�@Yb��a=��X\[E��a=`=^Oj+X=^�^�^$


µ·wµ



��������� ��
	�������

�bx�Xc�	¦2
��+��<��9J��h�j E@
+i*�8�(-@,��� Rj���-3.k��
�²t���=� ����
�5�?3���� 8��97?3���� &9J�-3>¯�� ki	�=�!�4�-3�����3�J#@�4H/�<���4��)Aj g B8�("/.@�� !�=�
�!�=�!�4�-���-3.q�J#$�$9J)*9����<91,� !�" g ��B8�?i1�� 7� �(�=�!�4�-q��>4i1�-@�B!��9�9I?3�= 7��.3�(B���-k���=�8�� (
 © Q K O$v U Q�R�O��&�JQ_j
���(x@¡�a�¢IYZX�`a=V\[*X�`��X�jSX=^�^X*


�bx�Vc�	��
3¦t
3d���-@,p��-3.n��
wi6
@���(�4�8�-F
|jr��4�(9�"3�<�= g.@)$-3�Aip��9�B���> g ���)*9J !)$B8�!�����<��-@��9J�(�<�4��H/�4�B8�eB8�!"/.3�4�(.�H�)
B8��<��.$��B8�!�=�8�2f&j�¦t
��wN�T�' P � .@�/. v�7tª � T�v � L � � ± ) v . ' � ugv(�JN )J�*) � vyj6X$�=Y����\a([w�(V�V�j�X=^�^X*


�bx;�=��j~
�¦t
��q�� ki	����.&j&02
 E3
������8 !�(B79�"&j�0{
 ���|
����=�ajt0�
gm&���4�!?3�� !�ajGdt
��:�����4���\jG��-3.�¦t
�0�
�%G�:��h6

5��-3>¯�� ki	�=�!�4�-3���6B8�!"3.3�4�(B|��>������,��B!��9�97?3�= I��.@�(B���-3.�,�4)*9J� g � g �!�<.@�(B�Yy5��?i g �4�Iip�(-E�!�= 7����)1��>�f&jr¦ j
5��� 7�()s9J !)$B8�!��������,� 7� g ?�)���-3. i1��4�(9�"3���= :i1�*.3�(������-@,@
 K O$v U Q�u�vJ®=QCj���^X*YZVa*�I[*V���x�j+X=^�^X*


�bx�]c�	�g
w��
Fi$�8 !�\)��-D��-3.C��
Fi6
Wi*�8��'��(-/B�
g0G-��Ci g  !�\'��(. i1�$.@�(��> �� G9����<9�"3���=�!��-@,��!?@�2� g �!��9����� 7���!�=�!�4�-
��>_B!�Ci g �4�&B!��9�97?3�= I��.@�(B�
 K�� L�M7N;O�� P L�Q�u�v��JQ_jwV�Xa�Yb����a([E�E]�V�j+X=^�^�^$


�bx�xc�	¦2
6��"@h��c�gB8h$��jw�|
Wj~
6jr�� ! 7��BIjw¦t
 E@
w�q���$.3B\jW��-3.�de
w�q�(�_ip�= (
Gi*)$-��!?@�(B!��B���-3.r9J�-@> �� kip�=�!���-3���
��-3����)*B!�<B|��>+�!?@�Gd�����-E�!�4,��(-s./��B!��9�97?/�= 7��.@�A¡ BF��%���m&�����I¡¬� � V¢�� =���%���m&����fG0�9�� 2tjn�c¢I
��ª$LJQ © Q ��L�±EQ
K O$v U QCj g �=,��(B�X�x�`a([*Xa;^]�j�X=^�^@�=


�bxa\�	�G
 E@
S���= I.@)Ajy02
|m&"3�!�4�� ! !� �Ajy²1
S���(B7���=h�jy�g
_i$�(��.3��jS��-3. m{
S����.�ip���Cis
qi*�8 7"39J�!"@ I���:��-�)���4)$B!��B
��>��!?3��B8��<"@�!�4�-~9J�-3>¯�� ki	�=�!�4�-���>oi1���!?�)*�:�=� ���@BF��%���,��"39J� g )� I��-@�B8)$��� =F��%���,��"/9J� g )* 7��-@�B!�<.@�sH�)
jr��4�(9�"3���= Gjn�(9I?3��-3��9�B���-3. � M ' ) ' . '�Ne9�����9�"/���=�!�4�-&j3B8�8�$97?/��B8�!��9t.@)$-3�Aip�<9�B�B!�Ci{"3���=�!�4�- ��-3.nf&j�¦
B g �(9J�8 !�B79J� g )�
 © Q�R�O��&�JQ K O$v U QCj���^�^$YZ`$�(�a([*`$�(`�X�j:�(`�`�x*


�bx��c�	²1
82&�8�t��-3.q�G
+jn��)��� \
1jr��4�(9�"3�<�= 2.@)$-3�Aip��9�B&B!�Ci{"3���=�!���-3BG��>0ip�����8�B8�p��-D���=�8�� (
 K�� L�M7N;O�� P L�Q
u�v��JQ_jwX��$�=Y����I[*V;�ajy�(`�`�x*


�bx�`c��5G
&5{
c�k��-@,aj���
�I�
=5�?@�(-&j*!�
=d+ 7��-&j���-3.{¦t
=%��"/�������= 7.�
0�-3����)*B!�<B���>/��-��8�� !>¤��9����������=�8�� _B8�8 7"/9J�!"@ !�
��-3.1.3)*-3�Ai	��9�B+�<-�=��Nip���4�8�B!��B8���"@�!�4�-{H*) i1��4�(9�"/���= _.@)*-/�Aip��9�BSB!�Ci{"3���=�!�4�-�
 K O$v U Q3R�O��&�JQ �+v . . Q_j
X�]$�=YZX�x��\[*Xac�aj|�(`�`�x*


�£a;^;�	0�
 !&��B!?3-�)�=h��\'+jEm{
(����.�ip���_i2j&E3
\²e�\�����4���gB!h*��j;��-3.20�
\�+���=h*B8�-3�(-F
�jr��4�(9�"3���= �./�()$-3�Aip��9�B+B!�CiA�
"3�<�=�!�4�-	��>��!?@��=���%�� jr��-���I¡¬� � V¢��@BF��%���m&��9��E� 2ejr�2.3��B!��9�9I?3�= 7��.3����-	���=�8�� ���-3.����=�8�� ��;%ejCi 2
B8��<"@�!�4�-F
 © Q , U Q K O$v U QS�6N � Q_j��(X$�=YZ];�^V\[*];�3�(X�j|�(`�`�`*


�£a*���	0�
 !G�<B!?3-�)�=h��\'+j+0�
������=h$B8�-@�(-&j���-/.qmA
F����.�ip���Cis
Ajn��4�(9�"/���= t.@)$-3�Aip��9�B&B!�Ci{"3���=�!���-r��>��!?@�
=���%��Nip��-���I¡¬� � V¢��@B���%g��,�<9��� 2ejr�g��-Zi1���!?3��-@��$��-3.A��-{.3�Cip���!?E)$�EB!"/�4>¯�\#$�<.@�:B8��<"@�!�4�-3B�
 © Q �~N=T�Q
� L � �/O�' � � �kN P vJT T�Q_j��(`@¡�V��c��¢IYZV�V��\[*V;�EXOj+X=^�^@�=


�£a=Xc�	²1
3E@
3fG����.@�*�	��-3.rj~
/²t"@�8�8�(��
y�k�=�8�� GB!�8 7"39J�!"@ !���=H6�"3���!?@�2.3�Cip�� ���-3.n?@�J#@�Ai1�� g 7� g �(�=��"3-3�4�!B
��>W�Ai2)$�4�B8��>  !�?i ip��4�(9�"3���= _.@)$-3�Aip��9�B_9J�?i g "@�8�� yB!�Ci{"3���=�!���-3B�
 © Q K N U �wª . Q K O$v U Q_j*X�X@¡ ��¢IYb���E]\[
�E]�x�jWX=^�^@�=


�£a=Vc�	²1
_��)*97h*-@�� 7�\j�5G
_� �� ���,aj:��-3. m{
S����.�ip���_is
~5��-@> �� kip�=�!�4�-3����B8�!"/.3�4�(B{��>g�!?@� � �:�k��-@�?ip�� 7��9
i1���!?�)$�3,�4)$9J�B!��.@�(By��> =F��%�� j���-���I¡¬� � X¢���%���m&�<9��	H*) ip��4�(9�"3���= �B!�Ci{"3���=�!�4�-3B_��-/.pfGj�¦ � � j � �
d���¦�2&��i$0 �J# g �� 7�Cip�(-E�!B�
 © Q K O$v U Q_�wN � Q � R�vJLI A' ) + L �/) �JQ	�?j g �=,��(Bg�3�(x\[E�EX$�LjFX=^�^X*


µ·�




��������� ��
	�������

�£ac�=� E3
*��
@�� 7��.@)�
_jn��4�(9�"/���= �.@)*-/�Aip��9�B�B!�Ci{"3���=�!�4�-3B|��>G=���%���,��"39J�B8�t��-���´*"@���"3B�B8���"3�!�4�-F
 © Q , U Q
K O$v U QS�wN � QCj������=YZ]$�(]�]\[*]$�(x�]�j��(`���`*


�£a=]c� E3
(� 
;�� 7��.@)&��-3.2¦2
\²1
ci$9I?�ip��.@��
�d�?3�y !��4�_��>@?�)*.@ 7��,��(-tHW�-3.3��-3,��<-e9��= !HW�?E)$.@ 7�=�8�(B�Y�jn��4�(9�"/���= 
.@)$-3�Aip�<9�B�B!�Ci{"3���=�!�4�-3B���> ip���4�8�B!�2��-s��´*"@���"3B�B8��<"@�!�4�-F
 © Q�R�O��&��Q K O$v U Q_jw`a�YZ`�]��\[*`�x�x�jy�(`�`�V*


�£a=xc��i6
G02
tm&���4�Ii	�Oj{�g
G���\���= 7.&j E@
G��
&§�
ef2
&�|-@,�HW�� !�!BIj2��-3. E@
���
tmG 7�4,��� I���$
 d�?3�~�J³W�(9J�C��>
B8�8�� 7���*9I?@�Iip��B8�8 7)l" g �- 9��= !HW�?E)$.@ 7�=�8�r?�)$.@ 7�=�!�4�-F
:0 jr��4�(9�"3�<�= 	%G)*-3�Ai	��9�B	B!�_i�"3�<�=�!�4�-l��>�BF�
%���,������9J�8� g )� I��-@�B8�A��-3.~¡ =�j B�¢���%����!���4� g )* 7��-@�B!��
 K�� L�M7N;O�� P L�Q�u�v��JQ_jwX�x�]*YZX$�(]\[*X�X�]�j|�(`�`;�@


�£a�a\���{
�����"1��-3.�E@
���
��� 7��.@)�
Fjr�*.@�(�w.@� g �(-3.@�(-39J����>W�!?@�g��-/�4�B8�8 !� g �<9�B8�8 7"39J�!"@ I��-@,e��>FB8��4'��(-��y���=�8�� 
�= !�"/-3.DB!"@,�= 7Be��- i1����(9�"3���= e.@)$-3�Aip��9�BGB!�Ci{"3���=�!�4�-/B�
 © QSR�O$�A��Q K O$v U Qy¥oj_��^@�¡��¢IY��(�$�\a([w�(V$�(XOj
�(`�`a�


�£a=�c�	��
S��
y5��-@ I��.���-3. E@
�E@
����=Hw�4�@
C5��?i g "@�8�� {B7�Ci�"/���=�!�4�-q��>��!?3��9J !)�� g  7���8�(9J�!��-E�	./��B!B!��9I?3�= 7��.@�
=�j =F���8 7�(?3���4�B8�{��-s��´�"3���"3BgB8��<"@�!�4�-F
 © Q�R�O��&�JQ K O$v U Q ,�QCj���^V*Yb�^=�E`\[E�^]�]�j:�(`�`�`*


�£a=`c�	de
60�B!�!�4��)Aj�m{
FmA
w���4 79I?&jWj~
�m{
6�G
W%G !���UjW��-3.r��
Fjk
W¦��$.@,��� (
g�+�4> ���!�Ci1�t��>|��?E)$.@ !��,��(-CHW�-3.
��-s��´*"@���"3B�B8���"@�!���-3B���>�9��= 7H6�?�)$.@ 7�=�8�(B�
 © Q�R�O$�A��Q K O$v U Q_j���^V*YZ]=^�=^c[*]=^`=^Oj|�(`�`�`*


�b�=^;�	0�
F0��Cip�-3.&jF02
F�� 7��B!BIj���-3. E@
W²1
�i$?@���(?3��-F
 2e���4,��B!��9�9I?3�= 7��.@�(B&��B i1�$.@�(��B8)$B8�8�IipB&> �� &"/-3.@�� 8�
B8�!��-/.3��-@,����=�8�� !��H/�4� g ��4)Oi1�� t��-��8�� 7��9J�!�4�-FYe?�)*.@ I�=�8�(.q.@)*-/�Aip��9�BG��>��s?�)����"@ 7�-3��-D.@�(9��Ai1�� (
 © Q
R�O��&�JQ K O$v U Q�¥oj���^=�@YZ]�x�V;�;[*]�x;�^Oj+X=^�^�^$


�b�$����i6
S�G
y�|-@,��(�<B8�(-���-/. iW
S�A}�� !� ��
~�G-3��´*"@��B!�_ip�����= 7����)D��>g�!?@�s��B8)Oi i1���8 I��9	�8 7�(?3���4�B8�sB8����<.$��B8�!�=�8�
?�)*.3 7�=�!�4�- ��-3. �!?@�e.3���<"@�8�(.���´*"@���"3B8��B8���"@�!�4�- ?�)*.3 7�=�!�4�-F
 © QFR�O$�A��Q K O$v U Q�¥ojF��^=�@YZ`�V=^@�I[*`�V$���Lj
X=^�^�^$


�b��Xc��i6
;f2
=�G�Oj=�|
*E3
;j���.3B8�(-&j���-3.�E@
c� 
=�� 7��.@)�
@5��-@> �� kip�=�!�4�-3���*��-3���4)$B!��B���-3.�ip��4�(9�"3���= �.@)*-/�Aip��9�B
B!�_i�"3�<�=�!�4�-3B���> ip���4�8�B8��
�¥ '�NI�$N=T%� U vJLD�~jFXa�Y��(`�Xa([w�(`�]�X�j|�(`����*


�b��Vc�	0�
�%{
�§@ !�(-39I?F
 5��?i g �= 7��B!�-3B1��>t 7��,��. ��-3.¨ !�(���;#$�(.¨9J�-3>¯�� ki	�=�!�4�-3���Wip� g Bp��>�ip���4�8�B8�D��-3.
9J�(������H/�4�B8��
 K�� L(M!N=O�� P LJQSu�v��JQ_j��(���*YZX=^x\[*X$���Lj|�(`���`*


�b�;�=��j~
_²1
_%��c�g.&j|0�
_%{
S§3 !�(-397?!j:��-3.l��
 E@
S¦��(������)�
k5��-@>¯�� ~ip�=�!�4�-3������-3���4)$B!��B���>��!?@�s��-@�?ip�� 7��9
> �� kipB:��>�B8� g ?@�� 7�B8�Aj*�<�Aip��-3�= 7�=Hw�4�B8�g��-3.�9J�(���4��H/���B8��"3B7��-@,2jCj�V*
 K�� L�M7N;O�� P L�Q�u�v(��QCj3X�V�V*Y��(]\[*V;�aj
�(`�`�X*


�b��]c�	�G
 E@
3�G�= 7.@)���-3. 02
wi@�= !h��@
|5��-@> �� kip�=�!�4�-3���W��-3����)*B!�<B:��-3.2ip��4�(9�"3���= �.@)$-3�Aip��9�B�B!�_i�"3�<�=�!�4�-	��>
9J�(������H/�4�B8�t��-3.r���= !,��� g9J�(�����������,��?i1�� 7B�
 © Q K N U �wª . Q K O$v U Q_j��J�/¡�a�¢IYZ��V$�I[*�;��a j|�(`�`�V*


�b��xc�	de
_j~
yme�4�(-3-@�-&j 0A
-IW?@�(-@,aj:iW
Sj~
_�4�sm& 7��-3.&jy�G
_02
yi$?*"@� ��HW�� !,ajy��-3.l²1
_jk
 EE-@ (
_jn�� ���
k0
> �� 79J���3�(�<.D>¯�� ip�-@�B!��9�97?/�= 7��.@�(B���-3. ¡¬� � ��¢e����-@h��(. g ��4)$B!��9�97?3�= I��.@�(B�
 © Q K N U �wª . Q K O$v U Q_j
�(]@¡�`¢IY���^@�(`\[w��^=�^aj:�(`�`;�@


µ·��



��������� ��
	�������

�b�a\�	²1
HE@
6f�����.3������-3. E3
/��
6�� 7��.@)�
�d�?@�2� g�g ����9��=�!�4�-r��>yB!�Ci{"3���=�8�(.r��-/-@�(������-@,1�8���!?@�{9J�-@>¯�� ~ip�;�
�!�4�-/������-3���4)$B!��B���>S.3��B!��9�9I?3�= 7��.3�(B�
 K O$v U Q�R�O��&�JQ_jwX�X;�@YZX�x$�I[*Xa=V�jy�(`�`a�


�b���c�	¦2
w²1
Fi$97?�i	��.@�\j/�G
Wd����ajF��-3. E@
/��
w�� 7��.3)�
g��B!����>y"�i�H3 !�(�<���1B!�Ai g �<��-@,p��-s�!?3�{9�����9�"/���=�!�4�-n��>
�!?@� g ���8�(-E�!�����+��> i1�(��-�>¯�� I9J�2> �� Wip�����8�B8����-r';��9�"/"�i >  !�?i ip��4�(9�"3���= G.@)*-/�Aip��9�BgB7�Ci�"/���=�!�4�-3B�

© Q�R�O��&��Q K O$v U jw`�`*Y����(V�V�`\[w���(V;�EVaj|�(`�`�]*


�b��`c�	²1
 E3
$fG����.@�*�A��-3. E@
$� 
3�� 7��.3)�
_5����<9�"3���=�!�4�-���>��!?@�e¦��Aip��97?3��-/.@ 7��- g ���8�(-E�!�<���W��>�i1�(��-�> �� 79J�
> �� g�p.3�<B!��9�97?3�= I��.@�e��-n��´*"@���"3B�B!���"@�!�4�-F
 © Q<, U Q K O$v U QS�6N � Q_j+�(X$�¡¬��^E¢IYZX�X;���;[*X�X�]�XOj:�(`�`�`*


�b`=^;��i6
��ui i1�(�|��-/.�§�
S� 
S���<97?��8�(-E�!?3������ (
Cdg?@��9J�-@> �� kip�=�!���-���>�B7"39J !�B8� ��-����=�8�� (Y�� i1����(9�"3���= 
.@)$-3�Aip�<9�B�� g�g  !���9I?F
 � '�v\M '�±/� , ) ) Q_j g �=,��(B2�(`�X�]\[w�(`�Va jy�(`�`�]*


�b`$���	0�
F��
�jr�= 7h�j�iW
W��
W'=��-q�g�(��.3�(-&jF�+
F�g
�iaip�4�!?&jF�y
F��
�jk
<E��B7B8�(-&j���-3.D��
F§:
F'=��-km&"3-3B!�8�� !�(-F

5��-�'��� !,��(-39J� g  !� g �� !�!�4�(B���>t>¯ 7�����(-@�� 7,�)¨9�����"3�<�=�!�4�-3B�Y =���9J)*9��4�$.@�J#$�8 7��-�9J�?i g ���J#*�(B ��B �l9���B8�
B8�!"/.@)�
 © Q8, U Q K O$v U QS�wN � Q_j����(x*YZx�X�`�V\[*x�V=^X�j|�(`�`;�@


�b`�Xc�	��
;i*�(-3.3�� !�\�g��� �|��-3.e��
=5G
ci$�!������
=0�-3�?i1�� 7��9S>  !���y�(-@�� 7,�)e��>$%��Nip��-/-@�B8�|��-t���=�8�� (Y���9J�?i g �= I��B8�-
��>G>¯ 7�����(-3�� !,�) g �� !�!"@Hw�=�!�4�-&j g ���8�(-E�!�<������>:i1�(��- > �� 79J�s��-3. jD5e¡ E��� ¢ ��i$% B!�Ci{"3���=�!���-3B�
 © Q
R�O��&�JQ K O$v U Q�¥GQCj���^@�=Y��J�^`\[w�J�3�(X�j:�(`�`a�


�b`�Vc�	��
+� ��97?��!��j|i6
����� !�(B797?&j_��-3. 2A
�i*�8�(��-3?/��"3B8�� (
�%G���(�4�(9J�8 7��9 g  !� g �� !�!�4�(B&��>�,��"39J�B8����-3. i	���4�8�B8�
B8��<"@�!�4�-3B�
 © Q K O$v U Q�R�O��&�JQ_j����(X@¡�X�X¢IYZ`��$��^c[*`��X$�Aj�X=^�^�^$


�b`;�=��i6
HE@
W0�-3,�)����
&5��-3>¯�� ki	�=�!�4�-3������-/���4)*B7��Bg��-�9��= !HW�?E)$.@ 7�=�8�A97?3�Iip��B8�8 !)�
w�IY�5��-@> �� kip�=�!���-3����>  !���
�(-@�� 7,�4�(B�
@d�?@�e9J�-@> �� kip�=�!�4�-/B���-/.s�$YbHs 7�=�!�4�B���>+���<.@� g )* 7��-@�B!�(B��<-���´*"@���"3B�B!���"@�!�4�-F
�,Gª:� . Q © Q
K O$v U QCjwX$�=YZXa=Va([*Xac�Ex�j:�(`�x��*


�b`�]c��i6
:E@
�0G-@,�)����
Fd�?3�g9J�?i g �B!�4�!�4�-	��-3.	9J�-@> �� kip�=�!���-p��>FB!"@,�= 7B���-pB!���"@�!�4�-F
 , ) ± �:v(Q K O$v U Q�� ) . Q
 P Q� ) ±�T4QCj/�*Y��(]a([*X�X�x�j_�(`�x�`*


�b`�xc� E3
:de
��|.@���= 7.F
 i$�!�=H/�����4� )���>2,�4)*9J�B7��.@�(B��8����9���.¨?E)$.@ !���)*B!�<B�
 K O$v U Q � ) P � ��N ) P N ) � j g �=,��(B
����^X\[w����^=�ajy�(`�]�]*


�b`a\�	�g
S0�
:5G
_��"/9!h��(-F
 5�?@�Iip��9������ g�g �<��9��=�!�4�-3B{��>�-*"39��4�(�= 1´*"3��.@ !� g ��4�� !�(B8�-/��-39J�nB g �(9J�8 !�B!9J� g )�

�:�= !�1�!�!��
+d�?3� �<-3.3"39J�!�4'����J³W�(9J�1��>GB!"3H/B8�!�4�!"@�(-��!B{HW�(�4�-@,��-@,��8�q�!?@���3 7B8�A !�c�o��>g�!?@� g �� 7���*.3�<9
�!�=H/����
 © Q K O@v U QS�wN � QCj g �=,��(B�X�`�];�;[*X�`�x=^Ojy�(`�]�`*


�b`��c��i6
_�q���>¯�Aj�jk
:�2
_��?3��-@,�HW�aj���-3. %{
"E@
|j��4�!97?3�(����
 2&- �!?@��ip�=,-/�4�!"3.@�(B1��-3.l�� I�4,��-3BA��>G�!?@�
� ��-@�?ip�� 7��9��J³W�(9J�!B � j � �J#$�=����-@�?i1�� 7�<9g�J³W�(9J�!B � j �  !��'��� 7B!�G��-@�?ip�� 7��9��J³W�(9J�!B � j@��-3.s5 � 5���-3.s5

�

0 HW�-3.$���4�(-3,��!?3B���-�5�5��&XA0&� i1����(9�"3�4�(B�
 K�� L(M!N=O�� P LJQSu�v��JQ_jwx�`*Y��I[w��^Oj_�(`a=`*

�b`�`c�p��
wd�'=�= !���B8h=����-/.rde
6�����(?3�$
�0�-@�?ip�� 7��9t��-3.r�J#*�;[���-3�?i1�� 7��9��J³6�(9J�e��-r9��= !HW�?E)$.@ 7�=�8�{97?@�Iip�<B8�8 !)�


, P ®;Q K�� L�M7N;O�� P L�Q K O@v U Q�¥ '¤N � O$v U � j/��a�Yb�E]\[w�(X;�aj_�(`���`*

µ·��



��������� ��
	�������

����^�^;��j~
GEE��B8� �8�OjS0�
�i6
����� 7����-!j���-3.k��
+%&����B(
�d����=��.3�Ci1�(-/B!�4�-3���Sf&jr¦�B g �(9J�8 7���yB8�!"/.@)���>��!?@�	�!��"$�
�8�?i1�� I��9|�(´*"3���<�4H3 7������>w%g��>  7"39J�8�B!����-/.� 7�(���=�8�(.A9J�?i g �"3-3.3B�
 � � ± ) Q$u�v(��N ) Q K O$v U Q_jEX��*YZX���V\[*X���`�j
�(`�`=^$


����^@��� E3
 ���+
S�y I���4)k��-3.�¦t
+��
S���Iip�4�("@#6
n�¬- �/"3�(-39J�p��>gB8���'��(-E�{�-~�!?3�8ip�=,-/�4�!"3.@�p��>g�!?@����-@�?ip�� 7��9
�J³W�(9J��
 K��*) Q © Q K O$v U jwx�]*YZX$�(V\[*X�X=^Ojy�(`��a�


����^Xc��5G
FE@
35� 7�Ai1�� ���-3.�%�
3m{
$d� I"3?3���= (
 �&"/��-E�!"�i�97?3�Iip��9����69J�-@>¯�� ~ip�=�!�4�-3���6��-3���4)$B!��B|��>�,��"39J�B8�G��-
��´*"@���"3B�B8���"@�!�4�-�
 © Q<, U Q K O$v U Q_�wN � Q_j����(]*YZ]ac�E]\[*]a=]�V�j��(`�`�V*


����^Vc�	��
=�y
c������\';�= I� g "A��-3.{5G
�i6
c�|�g�4,@
 ,tMC'�M�' . '¤N:��-3.{9J�?i g "@�8�(.Zi1��4�(9�"3�<�= +B8�8 7"/9J�!"@ !�(B���-3.t�(-@�� 7,�4�(B
��>S�!?@�t9J�-@> �� ki1�� IB���>S,��"39J�B8��
 © Q K N U �wª . Q K O@v U QCj+�(V@¡¬��^E¢IY��(X�]�]\[w�(X�x$�Aj|�(`�`�X*


����^=�=�	��
/i$�����(-@�� ���-3. ��
:!{
/i$97?/�4��)��� (
 ,2M � ) ' . '¤NG�J#@�Aip��-/�=�!�4�-���>���-@�?i1�� 7�<9g�J³W�(9J�!B���-��8���8 7��?�)*.@ 7� g )��
 7��-/B\j��LjZVc��.3�4�\#$��-@�(BIjw��-3.s,�<"39J�B8��
 © Q ��L¤±�Q K O$v U Q_j6]�`@¡��¢IYZX$�(V��\[*X$�(]�]�j��(`�`;�@


����^]c� E3
+��
_�: 7�\�g-l��-3.��G
�%{
S���<��.@h��\�gB!h*��
 ,tM ' ) ' . '¤N B8�!"/.3�4�(Bt��>g�!?@���J#$�$9J)*9����<9�?�)*.3 !�(#$)�ip���!?E)$�
 !���!�=�!���-3����B!"3 !> ��9J�t�<-K=F��%���,��"39J� g )* 7��-@�B8��
 © Q , U Q K O@v U QS�wN � QCj+���(�*Y����(`=^c[w���(`�V�j|�(`�`�x*


����^xc��i6
S��
_���= ! !�c�gB\j"E3
S� 
|i*�8�� !�� Rj�5G
�E@
|5� 7�Ai1�� Rjy02
_%{
_§@ !�(-39I?&j:��-3.l%{
|m{
_d� I"3?3���= (
D§3��9J�8�� 7B
9J�-��8 !������<-@,A !�(���=�!�4'��2B!�!�=H/�����4� )	��>S��-@�?i1�� 7B���-3.s?�)*.@ 7�(#$)�i1���!?�)$��9J�-@> �� ki1�� 7B��<-s,��"39J� g )� I��-@�B8��

© Q K N U �wª . Q K O$v U QCj��(`@¡¬��^E¢IY��������I[w���(XE`�j:�(`�`��*


����^Ea\��5G
�� �� ���, ��-3.�m{
:����.�ip���Cis
 §@ 7�����(-@�� 7,�) B!�Ci{"3���=�!�4�-3B	��>t%���#*)$�4�B8�D��- ���=�8�� s��-3.hip���!?E)$�
%���#$)*�4� g )* 7��-@�B!��.3�t��-2i1���!?3��-@���
 © Q�R�O��&�JQ K O$v U Q�¥oj���^]@¡�Xa�¢IYZx�Va=]\[*x�Va�`�j�X=^�^@�=


����^�c��i6
+���Oj�E@
_m&�=�aj_��
+d���.@�� Ij E@
���
��� 7��.@)Aj_��-3.�jk
�²t�= g ��"/B�
�i*��4'��(-��t�J³W�(9J���-~�!?@�	��-@�?ip�� 7��9
�(´*"3������H3 7��"�i��<-�%���,��"39J�B!��Y�0 >¯ !�����(-@�� 7,�)�B!�Ci{"3���=�!���-2��-3���4)$B!��B(
 © Q , U Q K O@v U Qw�wN � Q_j/���(V*Y��(]�]�V\[
�(]�]a jS�(`�`$�=


����^`c�	�G
_��
�'=��-l�|� �!9!h+jy¦t
S��
S� 
_������> �\j|��-3. E@
S²e !�*�-F
kjr��4�(9�"3���= 1.@)$-3�Aip��9�B{B8�!"3.3)q��>�9J�-@> �� 8�
ip�=�!���-3���F��-3. ��-@�?i1�� 7�<9��(´*"3���<�4H3 7���e�<-���´*"@���"3B�%���,��"/9J�B8��
 © QFR�O$�A��Q K O$v U Q_j/`a�Y��(X=^`�V\[w�(X=^`�`�j
�(`�`�V*


������^;��5G
i$�Ci i1�� 7����-3,ajcde
=§@�(#�j���-/.{��
�0�
;²e��<�Cip��-F
$��B!�:��>6�4�*9����<�4)e�(-3?3��-39J�(.AB!�Ai g ����-@,���-2>  !�����(-@�� !,�)
9�����9�"/���=�!�4�-3B�Y:�8�(B8�!��-@,���-3.r� g�g ����9��=�!�4�-n�8�	�!?@��=F�@B ��-@�?i1�� I���(�=�!�4�-n��>_,�<"39J�B8��
 © Q8, U Q K O$v U Q
�wN � Q_j��(X=^$YZ]a�a*�I[*]a=��X�j:�(`�`��*


���������	¦2
S²p
_i$9I?�ip��.3�\j|jk
_²t�= g ��"3B\j_��-3. E@
S��
_�: I��.@)�
kd�?@� ��-@�?i1�� 7�<9��(´*"3���<�4H3 7��"�i ��-�%g[#$)*���B8��Y
§@ 7���2�(-@�� !,�) ��-3.s�!?3�t !��4�e��>SB8��4'��(-��gB8�8 7"/9J�!"@ 7��-@,@
 © Q<, U Q K O$v U QS�6N � Q_j+���(�*YZ];�3�I[*];�Ex�jy�(`�`�x*


�����(Xc�p��
�d�'=�= !���B8h=� ��-/. E@
��+
q5��= !'��� (
 ,tM � ) ' . '¤N i1��4�(9�"3�<�= �� !H/���!���k9�����9�"3���=�!���-���> 9��= !HW�=�
?�)*.3 7�=�8� i1�$.@�(�l9J�?i g �"3-3.3B�
kX*
�5��-3>¯�� ki	�=�!�4�-3���l��-3���4)$B!��B���>��;#$����� ��-/. �(´�"3�=�8�� I����� Xc�
i1���!?3�(#$)��8���8 7��?�)$.@ !� g )� 7��-/B�
 © Q�R�O��&��Q K O$v U Q_jw`��*YZ`;��a�a([*`;�E��]�j|�(`�`;�@


µ·��



��������� ��
	�������

�����(Vc�p��
;d�';�= !���B8h=�&��-3.�E@
=�+
5��= !'��� \
 ,2MC' ) ' . '�N6i1��4�(9�"3�<�= +�� !Hw�4�!���E9�����9�"/���=�!�4�-���>/9��= !HW�?E)$.@ 7�=�8�6i1�$.@�(�
9J�?i g �"3-/.3B�
�V*
��y³6�(9J�t��>��!?@�	�(�4�(9J�8 7��9 �/�(��.D�-~9J�-@> �� kip�=�!���-3Bt�=HW�"@�e�!?@�p,��)*9J�B!�<.3��91����-3h;�=,���

© Q�R�O��&��Q K O$v U Q_jw`�`*YZx�X�V;�;[*x�X;�3�Lj|�(`�`�]*


�����J�=�	%{
�5� 7�Ii1�� 2��-3. E3
�0�
���� g �4��
	0�,��(-@�� 7���|.@� �/-3�4�!���-D��>: 7�<-@, g "397h��� 7��-@,n9J�*�� 7.3��-/�=�8�(B�
 © Q , U Q
K O$v U QS�wN � QCjw`a$¡�x¢IY��(V�];�;[w�(V�]��aj|�(`a=]*


�����(]c� E3
���
e�: I��.@)�
 jn��4�(9�"/���= q.@)*-/�Aip��9�BCB!�Ci{"3���=�!�4�-3Br��>�=���%���,��"39J�B8��
 © Q , U Q K O$v U Q1�6N � Q_j
��^�*YZ�$�(]�V\[*�$�(x=^Oj|�(`���x*


�����(xc� E3
���
y�� 7��.@)�
ljn��4�(9�"/���= p.@)$-3�Aip��9�BAB!�Ci{"3���=�!���-3B2��> BF��%���,��"39J� g )� I��-@�B8��
 K�� L(M!N;O�� P L�Qgu�v��JQ_j
�(x�]*YZV=^x\[*V$�(X�j|�(`��a�


�����\a\��m{
=jk
;�� !�\�g-���-3.2��
c0�
\����'���)�
F=���%���,��"39J�B8��YS�y !�(9��<B8�|.@���8�� ki	��-3�=�!�4�-e��>@9J !)$B8�!������-3. i1����(9�"3���= 
B8�8 I"39J�!"@ !�eH*)�-3�("@�8 !�-$��.3�4³6 7��9J�!���-s��-3���4)$B!��B�
�� � '�v ) � v\j��J��a�Y���^V��\[w��^V�`�j|�(`�x�]*


�����(�c��j~
+²1
+%��c�g.&jS02
�%{
+§@ !�(-/97?&jS��-3.~��
8E3
�¦��(�<���4)�
�jr�$.@�(����-@, ��>�����.3� g )* 7��-@�B8)$�_ 7�<-@, g "397h��� 7��-@,
�g���!?nj�jCV@¡�`�X¢I
 K�� L�M7N;O�� P L�Q�ugv(�JQ_jwX�x;�@Y��I[w�(`�j_�(`�`;�@


�����(`c�	��
 2��£%G�-@��,?*"@�p��-3. I�
W02
F��"3�!?@��)E��i@97?*"3�4�8�(-F
e���= ! 7�4�� IB��8� > �� 79J�(.C�8 7��-3B!���!�4�-3BG��- g ���)*B!��9�9I?3�;�
 7�<.@�(B�
 © Q+R�O��&�JQ K O@v U Q�¥GQCj+��^=�@Y���^V�`��\[w��^=�^]�j�X=^�^�^$


���(X=^;�	�G
3����)�ip��-/-n��-3.s��
wmG 7"@H�i �"3���4�� (
�� 5�?3���4 8��HW��=���$�8 7��-3B7�4�!�4�-3B���-3.sB!�<.@��,� 7�" g B��;³W�(9J���!?@�tB8�!��³6�
-@�(B7B���> g ���)*B!��9�9I?3�= 7��.3�(B�
 K O$v U Q�R�O��&�JQ	�+v . . Q_jwV=^]*YZX=^X\[*X=^��jy�(`�`�`*


���(X$���	��
y��
|j��= 7B �(������h�j�02
y§�
"2GHW�� 7?/��"3B8�� Ij�0A
 ����
y�S��-@,aj���-3. E3
|jk
y§@�� I-3��-3.@� ��
 ����4)$B!��9�97?3�= I��.@�
�(����B!�!��9��4��)r,��\'��� 7-@�(.DH*)r9I?3���4 8��HW��=�G�8 7��-3B!�4�!���-3B���>y�!?3��,��"/9J� g )* 7��-@�B8�{ 7��-3,@
�7 �/. ª$L8v\jFV�`�x*YZx�x$�I[
x�x;�aj��(`�`��*


���(X�Xc�	��
3��
/j��= 7B �(������h�jF0A
 ����
/�S��-@,aj3��
3���Gj$0A
3��
F0|�*�(���Gj/02
3§�
J2GHW�� 7?/��"3B8�� Ij$��-3.KE@
3j~
3§@�� 7-3��-/.@� ��

0��8�?ip�<9e�4��'��� 7B�9J�-��8 !�� g )� 7��-3�B8�e 7��-@,A9J�-@> �� kip�=�!�4�-/B�
|R�L8N � Q<7 �/. T4Q<, � � P QS� � '¤Q 9��:,Uj@`�x*Y a=��`;�;[
a=��`���jS�(`�`�`*


���(X�Vc�	²1
@���$9!h ��-3. E@
$%G"/"3B�
+0 9J�-@> �� kip�=�!�4�-3���FB!�!"3.@)1��>+?�)$.@ !�(#$)Oi1���!?E)$�W,� !�" g B��<-�9��= !HW�?�)*.3 7�=�8�(B
��-�'��(B8�!�4,�=�8�(.rH�) �{�I[�fGj�¦ B g �(9J�8 !�B!9J� g )�
 © Q K�� L�M7N;O�� P L�Q K O$v U Q_j��(V@¡ ��¢IYZ]$�(V\[*];�EV�j|�(`�`;�@


���(X;�=� 0A
|fG��B!?3��./�Oj:��
C2&?@ 7"/��j|��-3. ��
:jr��,"@ !�@
 � �g��f&jr¦ B8�!"3.3���(B1��>p¡�x=¦G¢��{��-/. ¡�xi3¢���.@�("@�8�� I�=�8�(.
%���?@�J#$�B8�(B�YD0�B7B!�4,-�i1�(-��p��>&�!?@� g  !��>¯�� 7 !�(.  !���!�Ai1�� IB��=HW�"@��5�xc��5�xqHW�-3.l��>t%���,��"39J�B8�C��-3.
%���,������9J�8�B8�A.@�� 7��';�=�!�4'��(Bg��-sB8���"@�!���-3B�
 + v . L � O$v P L8N ) ��v . . Q_jwX�]@¡¬�(]¢IY��(]a=]\[w�(]a���j��(`��;�@


���(X�]c�	��
;2e?@ 7"3� 0A
�f���B7?3��.3�q��-3.���
�jr��,"@ !�@
 ���g��f&jr¦���-/���4)*B!�(B	��>t 7���!�Ai1�� 7��9�.3��B8�8 7��H/"@�!�4�-3BA��>
5�]c��5�xAHW�-3.3B���>S%g��,�<"39J� g )* 7��-@�B!�(Bg��-sB8��<"@�!�4�-F
 © Q K�� L(M!N;O�� P L�Q K O$v U Q_j6a�YZX�V�`\[*X�]=^Ojy�(`����*


���(X�xc��m{
6%{
/¦��$9!h*�:�(�<����-3.ndt
/�G
6mG 7��-/.3�4��)�
|�y³6�(9J����>SB!��4';�=�!���-s�-n�!?@�2 !���!�=�!�4�-n��>_?�)*.3 !�(#$)�ip���!?E)$�
,� !�" g B���-s9��= !HW�?�)*.3 7�=�8�(B�
 © Q<, U Q K O$v U QS�6N � Q_j��(X=^$Y���^`�]�V\[w��^`�x�VOj|�(`�`��*


µ·�¶



��������� ��
	�������

���(Xa\�	²1
_%G��!_ 7�4�(BA��-3.l��
_j~
_��"39!h6
k%&��³6�� 7�(-E�A !���!�Ai1�� g � g "/���=�!�4�-3B��= !�"3-3.��!?@�r5�] � 5�x�HW�-3.
> �� �=��t��-3. B���%g��,���<��9J�8� g )* 7��-@�B!�<.@�(B1�!?@ !�"3,?k�!?@� 9J�?i2Hw��-@�(.���-E�8�� I��9J�!�4�-~��>��!?3��,��"39I?@�s��-3.
��-@�?ip�� 7��9 �J³W�(9J�!B�Y�0 V=^�^;� j�� � �7����f&jr¦ ��-3. j�fG%�2�B8�!"3.@)�
 K�� L(M!N=O�� P LJQ&u�v��JQ_jG�(x�]*Y��I[w�(x�j
�(`��a�


���(X��c�p��
:d�'=�= !���B8h=����-/. E3
:��
�5��= 7'��� (
 ,tM � ) ' . '¤N�i1��4�(9�"/���= 	�� !Hw�4�!���g9�����9�"/���=�!�4�- ��>t9��= 7H6�?�)$.@ 7�=�8�
i1�$.@�(�&9J�?i g �"3-3./B�
�x*
�d�?@�C,��"39I?@�q�J³6�(9J�n��-/.�9J�-3>¯�� ki	�=�!�4�-3B ��>2�!?3�C?�)*.3 !�(#$)�ip���!?E)$�e��-3.
i1���!?3�(#$)�i1���!?�)$��,� !�" g B�
 © Q�R�O��&�JQ K O@v U Q�¥oj���^@�=YZX�`�`�X\[*X�`�`�`�j|�(`�`a�


���(X�`c�	²1
*f2
*²t�4 7B797?3-@�� :��-3.	¦2
:E@
E�q���$.3B�
+i*���'��(-E����-E�8�� I��9J�!�4�-3B�.@���8�� kip��-3��9��= !HW�?E)$.@ 7�=�8�G9J�-@>¯�� ~ip�;�
�!�4�-�
:R�L8N � QG7 �/. T4Q , � � P QS� � '�Q�9_Q��wQ ,�QCj/`��*Y���^];�3�Lj�X=^�^@�=


���(V=^;��5G
*� �� ���,ajw5&
�����-/.@�� 7B � ��aj���-3.sm{
�����.�ip���Cis
 2&����,��B!��9�97?3�= I��.@�(B�.3��B g �<�(){H6���!?� 7�4,�<.3�4��)A��-3.�?3�4,?
�3�J#@�4H/�<���4��)p�<-����=�8�� g��B�.3���8�� kip��-@�(.�H*) � � 5�f&j�¦� !�(���;#@�=�!�4�-n��-3. �7��j �!� f�2&� B g �(9J�8 !�B79J� g )6Y
�|'*��.3�(-39J�2��>y��-��!��� g ?3�+��-3.C��-E�!��� g B!���8�� 7B7�4�-3Bg�<-n�!?@�AB!�Ai1��,�4)*9J�B7��.3��9t�<��-@h=�=,���
 K O$v U Q��ª$LJQ © Q_j
a�YZV=^x�`\[*V=^Ea*�Lj+X=^�^@�=


���(V$����m{
+02
8E�J³6 7��)D��-/.k¦t
�fG��-3-3��
pdg?@�	9J !)$B8�!���yB8�8 I"39J�!"@ !�1��>���-3?�)*.3 !�"3B�=�j =F���8 !�(?/���4�B8���=�2�7�(]=^��=

K�� L(M!N=O�� P LJQSu�v��JQ_j+�(Va�YZX$�I[*V=^Oj_�(`���]*


���(V�Xc��5G
30�
3%&"3.3�1��-3.s�g
wi6
wi*�8� g ?3�(-3B�
Sd� !�(?/���4�B8�t9J�-@> �� kip�=�!�4�-r��-s��´�"3���"3B�B8���"3�!�4�-�>¯ !�?i � g �!��9����
 !���!�=�!���-F
 © Q<, U Q K O$v U QS�wN � Q_j+���(X*Y ac�^x�j_�(`�`=^$


���(V�Vc�	0�
*§�
$���(����j$�y
����(97?��\j/��-3.��y
*%{
*���= ! !�-�
�%&��B!��9�97?/�= 7��.@�&B8���"@�!���-	B8�8�� !���$97?3�Iip��B8�8 !)	>¯ !�?i '$�4H3 7�;�
�!�4�-/����¦g�Aip��-n� g �!��9�������9J�!�4'$�4� )�
 © Q<, U Q K O$v U QS�wN � Q_j����(x*YZ]$�(]�]\[*]$�(x$�Lj|�(`�`;�@


���(V;�=�	�G
S02
S��"@ !�8�-l��-3.�%�
S0�
��� 7��-���
q5��?i g �= 7�=�!�4'�� �3�J#@�4H/���<�4��)Aj+�J#*�8�(-3B7�4�-���-/.�9J�-@> �� kip�=�!���-���>
B!�_i g �4� g ��4)$B!��9�97?3�= I��.@�e97?3���<-3B�
:¥ '¤N��$N=T%� U v�L?� jWX�X*Y��\a=x�`\[w�\a=`�X�j|�(`���V*


���(V�]c��5G
S§@ 7�<-@,��-E�\j:�I
Sd�'=�= !���B8h=�Oj:²1
_jr�*���(��"!j�j~
_¦g��-3��"/.@�aj_��-3. E@
S%��(B!H3 7�4�� !�(B(
D��)$.@ 7�=�!�4�-���> =��
ip�����8�B8����-3.C�Ai�)*�4�B!��Y6ip��4�(9�"3���= Wi1�*.3�(������-@,1��-3.r�!?@�� ki1�$.@)$-3�Aip��9�BgB8�!"3.@)�
 K�� L(M!N=O�� P LJQ_u�v��JQ_j
Xa=�*YZXa([E�3�Ljy�(`�`�]*


���(V�xc�	§�
�02
�jn�?ip��-�) ��-3. E@
��y
|������������
 5��?i g "@�!�=�!�4�-/���gB8�!"3./�4�(Bp�-�9��= !HW�?E)$.@ 7�=�8�(B(YC��
:.3�(-3B!�4� )
>¤"3-39J�!�4�-/��� � M�' ) ' . '¤NG,����?i1���8 7)�� g �!�Cip���(�=�!�4�-��-2ip���4�8�B!�t9J�- �3,"@ 7�=�!���-3B�
 © Q K N U �wª . Q K O$v U Q_j
X$�¡¬�(V¢IY��(X=^=�;[w�(X$�\`�jSX=^�^�^$


���(Va\��i6
yjr�(�4HW�� !,q��-3. ²1
_¦g��Bki�"3B7B8�(-F
�5��-3>¯�� ki	�=�!�4�-3BA��>�./��B!��9�97?/�= 7��.@�(B{H*)~�Ii g �� 7��9����:>¯�� 79J�J�@�/�(��.
9�����9�"/���=�!�4�-3B�Y g �= !������jFBF��9J�(������H/�4�B8��
 K�� L�M7N;O�� P L�Q�u�v��JQ_j6a*�=YZX�]\[*V;�aj_�(`a=`*


���(V��c�	�G
 E@
;���= I.@)e��-3.20�
=i$�= 7h��@
�jn����(9�"3���= +.3)*-3�Ai	��9�B�B!�Ci{"3���=�!���-&��>39J�(���4��H/�4�B!�y��-e���=�8�� (
 © Q K N U �wª . Q
K O$v U QCj��J�/¡�a�¢IYZ�;�E�\[*��]a j:�(`�`�V*


���(V�`c��!{
���
�d� 7��-���-3. E@
:� 
��� 7��.@)�
�%G�<B!��9�97?3�= I��.@��9J�-3>¯�� ki	�=�!�4�-3��� �3�J#$��H/�����4� )�
y��
:0G-¨��.3�<�=H/�=�!��9
g ���8�(-��!�����F�(-@�� !,�)2ip� g >¯�� gB7"39J !�B8��
:¥ '�NI�$N=T%� U v�L?� j�X�`@¡�xc��a�¢IYZ`�x$�I[*`a=x�j:�(`�`=^$


µ·$·



��������� ��
	�������

���J�^;��!{
���
+d+ 7��-���-3. E@
���
S�: I��.@)�
�%&��B!��9�9I?3�= 7��.3��9J�-@> �� kip�=�!�4�-/��� �3�J#@�4H/�<���4��)�
F�7�I
+jr��4�(9�"3�<�= {.@)��
-3�Ai	��9�B�B!�Ci{"3���=�!���-3B���>SB7"39J !�B8��
:¥ '�NI�$N=T%� U v�L?� jWX�`@¡�xc��a�¢IYZ`a�a([*`�`aOj|�(`�`=^$


���J�3���	��
 E@
��G��. �!"@h+j�%�
�0�
����� 7�4�!�Oj+��-/.q�y
F��
����� 7-@�� (
A�|��9J�B!�(9J�-3.q.@)$-3�Aip��9�BG��>�B!�Ci g ���Zi1�-3�B!��9��
9I?3�= 7��.@�(BA��B g  !��HW�(.�H�)�fGj�¦ ��-3. i1��4�(9�"/���= {.3)*-3�Ai	��9�B�B7�Ci�"/���=�!�4�-3B�
 © Q , U Q K O@v U Q��6N � Q_j
���(]*YZ`$�(`�x\[*`�X=^@�Lj|�(`�`�V*


���J�EXc��m{
����-@,?3�Gj�jk
*jr������-/.@ 7��-@�aj��-/.�i6
0�H3H/�=�8��
W��-�'��(B8�!�4,�=�!���-3By�-1�!?3�oi1��H/���<�4��)���>w�!?@�g,�4)*9J�B7��.3��9
���<-@h;�=,�����-AB!"/9J !�B8��H�)AB8�!"3.3)t��>w�!?3� g ?3��B8��B g ��9J��B8�8 I"39J�!"@ !����>W��� �:�=��.3��,� !���(B|��>6>  !���(.@�?i i1�$.@�(��

© Q �kN=T4Q � L � �/O�' � � �kN P vJT T�Q_j��(�*Y��(]�V\[w�(x�X�j�X=^�^�^$


���J�EVc��j~
6²p
6%G�\��.&jF�+
 E@
W¦��(�<���4)Ajw��-/.�0�
6%{
W§@ !�(-39I?F
25��-@> �� kip�=�!�4�-/������-3���4)$B!��Bg��>y�8 !�(?3�����B8�{./��B!��9��
9I?3�= 7��.@�(Bg��-3.n��-3���4��,"3�(B�"3B!��-3,1jCjCV*
 © Q K N U �wª . Q K O$v U Q_j��(V@¡¬�\¢IY���^X\[w���J�aj|�(`�`�X*


���J���=��j~
g5G
�%G�-3-/�Aip�= 7���Ojg�g
:��
��g�c���= 7.!j���-3. E@
�¦t
�mG 7�4,��� I�$
 �¬-E�8�� I��9J�!�4�-���>t���=�8�� s�g�4�!? = j =��
�8 !�(?/���4�B8�q��-�B8���"@�!�4�-/B�Y�jr��4�(9�"3���= s.@)$-3�Aip��9�B�� g�g  7���97?F
 © Q K O@v U Qt�6N � Qe� � L � P � � + L �*) �JQ_j
`=^3¡¬�(�¢IYZXa=V$�I[*Xa=V]�j��(`�`;�@


���J�E]c��j~
/i$�=h*"3 7����j*j~
@jr"@ I�=�!�Oj$0A
$��-3�"@�Aj*0�
$����-3�aj*��-3.si6
$²e��H/�\)��B!?3��
+jr��4�(9�"3�<�= �%G)$-3�Aip��9�B�B8�!"3.3)
��>���-s��´�"@���"/B�B!���"@�!�4�-���>��8 !�(?/���4�B8�e��-3.�ip���4�8�B8��Y_�ui g �<��9��=�!�4�-�>¯�� ��!?@�&H/�4�����,��9����6> "3-/9J�!�4�-	��>
�8 !�(?/���4�B8��
�¥gª$T¯T4Q K O$v U Q_�wN � Q © � ) QCjwa;^3¡ ��¢IYZ�;��a([*��]���j:�(`�`a�


���J�Exc��m{
_���-3��-3-3�aj|¦t
_f����8�aj:��-3. i6
S�y
_§@�� 7-/������
C�k�=�8�� 	��-��8�� 7��9J�!�4�-��g�4�!?l��� g ?3�Oj£��� g ?3�;���8 7�(?3���4�B8��Y
i1����(9�"3���= g.@)$-3�Aip�<9�B�B!�Ci{"3���=�!�4�-F
 © Q K O$v U QS�wN � Q+� � L � P � � + L �*) �JQ_j6`;�/¡¬�(�¢IYZXa=]�]\[*Xa=xX�j��(`�`��*


���J��a\� E3
+i6
�d+�\)*���� Ij+�G
�d+���aj�%{
��G
�������B!�-&j���-3. E3
F� 
��� 7��.3)�
�5��-@> �� kip�=�!�4�-/��� i1�*.3�(����-@,���>�B!"@H@�
B8�8 I�=�8�sH/��-3.3�<-@,n�8�D�(-3.@�$9J�(����"3�<��B8����Xr>  !�?i + O$v�L U N U N ) N*���$N=L � «�ª:� � � 
�R�L8N . v ' )  ) ± ' ) vIvJL(' ) ±Aj
�@¡¬���\¢IY����J�E]\[w���(]�XOj:�(`�`�]*


���J�E�c�	�g
$j��4h* !�B\j/m{
$���=H3 7�<-3��.3"3BIj��-3.ni6
��A}�� 7� ��
y5��-@>¯�� ~ip�=�!�4�-3���6��-3���4)$B!��B|��>S5:��.3�<B!��9�97?3�= I��.@�(B�"3B!��-@,
i1����(9�"3���= oi1�(9I?3��-3��9�Bg9�����9�"3���=�!�4�-/B�
 © Q K�� L�M7N;O�� P L�Q K O$v U QCj��(`@¡�`¢IY��(V$�(`\[w�(V;�E`aj+X=^�^�^$


���J�E`c�	%{
_02
_¦g���(B{��-/.���
_��
yi$9J���8��
k����4)$B!��9�97?3�= I��.@� 9J�-@>¯�� ~ip�=�!�4�-F
S�S�= !�A� !{
|5��?i g "@�8�� i1�$.@�(���
H/"/����.3��-3,k>¯�� �����-@�(�= n��-3.�H/ 7��-397?3�(. g )* 7��-@��,��)*9���-3B(
�5��� ! !�(���=�!���-3B �g�4�!?�H/�4�����,��9����&> "/-39J�!�4�-F

�| !�(���Cip�<-3�= !) ��B!B8�(B!Bdip�(-E�&��>|��-��8�� ! !�(B7��.3"@��>¯�� 79J�(B&��-C��´*"@���"3B&B8���"@�!���-F
w§S"@ !�!?3�� &�<-E�8�� g  !���!�=�!�4�-
��>�� g �!��9����/ 7���!�=�!�4�-s��-p�8�� ~ipB���>�97?3���<-�9J�-@> �� kip�=�!���-F
 © Q K O$v U Q��wN � QF¥oj g �=,��(B��Ex�`\[E��a=`�j��(`a*�=


���(]=^;� E3
wi$"@,�4)�Aip�Ojw¦t
 !y"@�-@,ajw��-3.s�2
W5�?3��- ��)�
y�:�4�(9J�8 !�-n.3�4³6 7��9J�!���-sB8�!"3.@)��-s�!?@�e� �:��9J !)*B!�!��������-@�
g ?/��B8�(B��*9�9�"@ I��-@,��<-�-3�=�!��'��&9J�(�<��"3�4�B8��>¯ 7�?i���- ���4,���W9J�(���w��������
 � � � L8N U N=T�v � ª*T�v(� jwX;�@Yb�3�(x��\[E�3�\a=]�j
�(`�`$�=


���(]$���p��
c�G��-3.@ I��97?3BIj;m{
c� �"@�8�!-3�� Ijjk
;i$�8�(�4> �OjE5G
c�:��� ���(�Gj&!{
*IF�=H6�(�Gjc�G
c�|> ��-3-3�Ii �"3�4�� Ij;��-3.e��
=i$�=�(-3,��� (

0G-n�Ai�)*�4�B!�2��-E�!� g �= 7�����4�(�F.3�"@H/�4�e?@�(���4#��=�g�=�8�?ip��9t !�(B8���"@�!���-F
�� � '�v ) � vyj/X�V��*YZX=^]\[*X=^��jy�(`��a�


µ·$N



��������� ��
	�������

���(]�Xc�p��
�����-/.@ 7��9I?3B���-3.���
i@�=�(-@,��� (
/5� !)$B8�!���*��-3. i1��4�(9�"3���= SB8�8 7"/9J�!"@ !����>3�!?@��?@�J#$��B7��9�97?3�= 7�<.@��9J�?iA�
g ���J#C¡ ���-3���8 !� g ?@�(-�)*�3=F�Ni	���4�8�?@�J#@�=�B!��.@�c¢ M L@���3¡ � � ¢ M L3Xa;� M 2{
 © QH, U Q K O$v U Q��wN � QCjF���(X*YZXa=��`\[
Xa=`�x�jS�(`�`=^$


���(]�Vc�p��
c����-@h$B���-3.{5G
\de
;m& !���(-E���*�*.F
�d�?@�y?�)*.@ 7�*.@)$-3�Aip�<9+HW�(?3�\'*���"@ ���>@�Ai2)$�4�B8����-&,��*�*.�B8��4'��(-��!B�

K�� L(M!N=O�� P LJQSu�v��JQ_jWa�Yb�3�J�;[E�EX=^Oj_�(`�x��*


���(];�=�p��
�����-@h$BA��-3. 5G
+de
ymG !���(-������$.F
�0Wi�)*�4�B!��Y	��-3�-$��?@�(����9���� g ���)�i1�� {��-���´�"@���"/B�B8��<"@�!�4�-F

RgN=T�� U vJL j+�(X*Y��J�3�I[w�J�E]�jy�(`a*�=


���(]�]c�p��
�����-@h*Be��-/.q5&
Wdt
�m& !���(-E���*�*.F
{d�?@�A9J�-@> �� kip�=�!�4�-D��>��Ai2)$�4�B8�1��-D���4h=������-3��B!���4�eB8��<"@�!�4�-F

K�� L(M!N=O�� P LJQSu�v��JQ_j6X$�=YZX�X�`\[*X�V;�aj_�(`a=X*


���(]�xc�	§�
@¦t
*%G�<-E� �(��B���-3.�¦t
$d+��H/��-F
82 g �!��9����/ 7���!�=�!�4�-���>�B8�?i1��=F�7�Ljb�=���<��-@h��(. ,��"39J� g )* 7��-@�B!��.3�(B|��-��!?@�
B8)$B8�8�Iio� M 2���%ejCi 2 ��-3. B8��<"@�!�4�-�9J�-@>¯�� ~ip�=�!�4�-���>��Ai�)*�4�B!��
_¥ '�NI�$N=T%� U v�L?� j6a�YZ]��$�I[*]�`�V�jS�(`�x�`*


���(]a\�	§�
F¦t
W%&��-E� �(�<B���-3.C¦t
Wd+��H/��-F
G���4,?��¬��B!9��=�8�8�� 7��-3, ��-/.�B g �(9����w9e !��>  7��9J�!�4'��1��-39J !�Iip�(-E��H6�(?/�('$�4�"@ 
��>_�Ai�)*�4�B!�2��-3.s.@�J#$�8 7��-r�<-s.3�Ci1���!?�)*�WB!"/�4>¯�\#$�<.@�J�����=�8�� \
 K�� L(M!N;O�� P L�QSu�v(��QCjwx�x*Y a*�I[*��V�j_�(`a=�*


���(]��c�	f�
c��
��2
5�?@�����!?/�Ai ��-3.{�y
=d��=�@
$0Wi�)*�4�B!��9J�-@> �� kip�=�!���-3���*�8 7��-3B!�4�!���-3B���-2H/��-3�= 7)&.�ipB8� �c���=�8�� 
ip�4#*�!"@ 7�(B�
 K�� L�M7N;O�� P L�Q_R�N=T%� U Q_jwV�]*YZX��a([*X�`�]�jy�(`�`��*


���(]�`c� E3
�i$?3�_ip��.3�Oj��2
�²t��-@��h��ajgdt
:d��=h;��.3�Oj�iW
:²t�4�!�Ai{"@ 7�Oj���-/. ²1
�²t� �8�����= 7�$
 5��-@>¯�� ~ip�=�!�4�- ��>
�Ai�)*���B8�2��-s��´*"@���"3B�B!���"@�!�4�-FY_Bdi	�����F��-@,�4�&#*�� 7�()sB!9��=�8�8�� I��-@, i1�(��B7"@ !�Ii1�(-��!B���-3.nB7�Ci�"/���=�!�4�-3B�

© Q�R�O��&��Q K O$v U Q�¥oj���^=�@YZX$�(V�x\[*X$�J��a j�X=^�^�^$


���(x=^;��m{
|i6
S��"3���4,�C��-3.l%{
_02
_�� 7��-���
kd�?@���� !���!��9������<-E�8�� g  !���!�=�!�4�-���>g�!?@�s"3- g �� !�!"3 !HW�(.k��´�"3���"3B¬�
B8��<"@�!�4�-s9J�-@> �� kip�=�!�4�-n��> g "3����"3�<��-F
 � ) . Q © Q�¥ '�N=T�Q � � � L¬N U N=T4Q_j6`*Y a�a([*��x�j_�(`��a�


���(x$���	0�
:E3
E���(-@�(B!�/��-/.p%{
�0�
��� 7��-���
Wd+ !�(-3./B|��- i1����(9�"3���= �ip���!�4�-p> �� :�tB!�� 7�4�(By��>W,��"/9J�B8�g�����,��?i1�� 7B
��-3.��!?@� 9J�� ! 7�(B g �-3.3��-@, g ��4)�ip�� g "/����"3����- ��B i1�(��B!"@ !�(.�H*) 9��= !HW�-$�7�(V�f&jr¦  !�(���;#@�=�!�4�-F

� � � L8N U N=T�v � ª$T�v(� j��(�@¡�x¢IY�����^`\[w�����(x�j��(`���]*


���(x�Xc�	��
�E@
§S�4�� 7)�
�� .@�/. ' � . ' � � T �~v � O �*) ' � ��N8« K O � ' ) �kN=T�v � ª*T�v(��
3�����4��)�����-��8�� 7B!9��4�(-/9J�AjEfg��� 0y�� !h�jw�(`�x�`*

���(x�Vc� E3
£�2
 � 0A
�����"&j�²1
=0�
;�� 7�Ai1�(�<.&j�%�
�0�
��: I��-E�\j��-3.{��
�02
mG�$.3.3�= 7.��!�!��
$5��-3>¯�� ki	�=�!�4�-3���*��-3���4)$B!��B

��>W��´�"3���"3B g "3�<��"3����-2����4,��?i1�� 7B(Y+��-1�J³W�(9J�!�4'��g9J�?i g "@�!�=�!�4�-3���3� g�g  !���97?�
6R�N=T%� U vJL jE�EV*YZ]=^`\[*]$�(x�j
X=^�^X*


���(x;�=�	%{
3��
3jr���<�4�� ���-/.KE@
 E@
@.@�e�S��"3�4�@
y5����4�� 7�_i1���8 7��9GB8���"@�!���- g  7� g �� I�4�(B|��>�B!�Ci g �4��B!��9�9I?3�= 7��.3�(B���-3.
�!?@�(�� :B!�4,-/���/9���-39J��> �� |�!?3��B8�!�=H/�<�����(�=�!�4�-	��>FH/�4��4��,��9����/B8�8 7"39J�!"@ 7�g��-3.�> "3-/9J�!�4�-F
 © Q6R�O��&�JQ K O$v U Q
¥oj���^=�@YZ���a=x\[*������V�j+X=^�^�^$


���(x�]c�	0�
6�|
 2e���4���8�\jW¦t
W���= 7h��� IjF��-3.D02
�5G
Wiaip�4�!?F
g%G��> �� kip�=�!�4�-q��-/.r>  7��9J�!"@ !��[EHW�(?3�\'*���� ���>y��?@�(�=��[
B8�!�= I97? g ����B8�!��9������(. ���4�!? ,��"39J�B8����-3.s���=�8�� (
 © Q � �/. v�LJQS� � '�QCj/X�x@¡�]¢IY��(V�]$�I[w�(V�]�xOj:�(`�`$�=


µ· �



��������� ��
	�������

���(x�xc�	de
@¦2
3fg�*�(��j/i6
/m{
3¦g�<-@,aj@��-3.sjk
30�
@��?/�4�8�!�Ais
_%&�4�(�4�(9J�8 7��9G !�(�<�;#$�=�!�4�-/B���>+Bdip���<�69��= 7H6�?�)$.@ 7�=�8�
i1����(9�"3�4�(B���- �!?3�t����´*"3��.���-3.s,����B!B!)�B8�!�=�8�(B(
 © Q�R�O��&�JQ K O$v U Q_jw`�x*YZ]�]�x�X\[*]�]�xa j|�(`�`�X*


���(xa\�	¦2
3²1
w5�?3��-&j@²1
3�S�=�!?�i	��-3�=�!?3��-&j/��-/.rm{
3��
JE��?3�= I��
�%&�4�(���(9J�8 7��9& !�(���;#@�=�!�4�-3B��<- �!?@�t����´*"3��.���-3.
,����B7B8)�B!�!�=�8�(Bg��>�,��"39J�B8����-3.n�4�!B����=�8�� :i	��#*�!"3 !�(B�
 © Q�R�O��&�JQ K O@v U QCj6`=^$YZx�V�]��\[*x�V�x�X�j|�(`���x*


���(x��c��m&��-3,��B!?3�= 7��- ��-3. i6
_i6
�f�
_jr"@ 7�!?E)�
ki*�!"3.@)D��> =��dj BF�dj���-3. �w�� !�(���;#@�=�!�4�- g  !�$9J�(B!B8�(B{��-�B8�?i1�
B!" g �� I9J����4�(.�����´*"3��.3B_��-/.�B!" g �� I9J����4�(. g ����B8�!�<9g9J !)$B8�!����B�
 © Q K O$v U QFR�O��&��QCj@`�`*YZ`���x�]\[*`��a=V�j_�(`�`�V*


���(x�`c�	��
6d+ !�?i i	B!.@�� 8³k��-3.��I
6d��?iph;�$
ei*�8 7"39J�!"@ 7�2��>y�Ai1�� g ?@�"3BgB!�!�= 797?F
FX*
Fjn��4�(9�"/���= G�<-E�8�� 7��9J�!���-3B
�g���!? ���=�8�� (
 � � � L¬N U N�T4v � ª$T4v��~jWX��*YZx$�(V��\[*x$�(]=^Oj|�(`�`�]*


���\a;^;�	�g
3¦t
65��;³F�= !�(-3�1��-/. E@
3¦2
wmG 7�4,��� 7�$
y��)$.@ 7�=�!�4�-s��>�,��"39J�B!�t��- �!?@�t 7"3H3HW�� !)p��-3.s,����B7B8)�B!�!�=�8�(B
B8�!"/.3�4�(. H*)8i1����(9�"3���= g.@)$-3�Aip�<9�B�B!�Ci{"3���=�!�4�-F
 K�� L(M!N;O$� P LJQ_u�v��JQ_jwV$�(]*YZx�V\[*x�`�j_�(`�`�`*


���\a*���	0�
6���(-39��6}�(.3�Gj6��
wd+�?i1h=�Oj6��-/.�§�
w�:B!97?3�� (
gd�?@�� ~i1�*.3)*-3�Ai	��9�B���>y�Ai1�� g ?@�"3BgB!�!�= 797?$�����=�8�� tB8)$B¬�
�8�IipB(
��=
65��-39J�(-��8 7�=�!�4�- �/"39J�!"3�=�!���-3B�
 � � � L8N U N=T4v � ª$T�v(�~jWV$�=YZV=^x�X\[*V=^Eac�aj|�(`�`��*


���\a=Xc� E3
�§�
$5��= g �(-��8�� ���-3. E3
���
$5� !�c�:��
�dg?@�:i1�(9I?3��-3��Bki���>�9J !)�� g  7���8�(9J�!�4�-���> g  !���8�(��-3ByH�)pB8��<"@�8�(B�

K L(�NEM�'�N=T4N!±/�LjFX�]*Yb�E]�`\[E��a;^Ojy�(`����*


���\a=Vc� E3
S��
|5� !�c�:�Aj"E3
�§�
|5��= g �(-��8�� Ij|�|
Sj~
|5� !�\���Aj:��-/.�dt
 E3
�0G-397?3�� 7.@��,"@)�
~0� !��>¯ 7��� �(��-@,q��-3.
.@�(?�)$.@ 7�=�!�4�-{B!�Cip�<���= �B8�8 !�(B7B+'��(9J�8�� IB��n�G9J�?i g �= I��B8�-���>�i1�$.@�(B���>/��-��8�� 7��9J�!�4�-AB8�!�=H/���<���(��-@,�B8��<"@�8�(B
�g���!?3��-�H/�4�?i1����(9�"3�4�(B�
 K L(��N�M�'�N=T�N7±/�LjWXa�YZX$�(`\[*X�V$�Ljy�(`�`=^$


���\ac�=�	de
$0� 7�=h;�\���OjF0A
$²t�4�!�Oj@��-3.�E@
$§:
35��= g �(-��8�� (
��| !���8�(��-$��B8���'��(-E����-��8�� 7��9J�!�4�-3B���- g ?3�= ki	��9J�("@�!��9����
> �� ki{"3���=�!�4�-3B(
yR�O � L U Q+u�v��JQ_jw�@¡�V¢IYZX���]\[*X�`$�Lj|�(`�`$�=


���\a=]c� E3
\�y
;m& !���(-2��-3.{5G
\0�
c0�,-@�(����
��|?/��B8�y !�(���=�!���-3B���-3.e'$�4�8 7� �/9��=�!�4�-e��-tB7��9�97?3�= 7�<.@�J�����=�8�� _B8��<"@�!�4�-3B
��-3.n�!?@�t�8 !�(?3�����B8�t��-@�?ip���4)�
 © Q�R�O��&�JQ K O$v U QCjw`�V*YZX����=^c[*X�����X�j:�(`���`*


���\a=xc��5G
�0�
g%&"3.3� ��-/. ��
�i6
&i*�8� g ?@�(-3B(
 i$���"@�!�4�-�9J�-@> �� kip�=�!�4�-/Bs��>�BF�@BF���8 !�(?3�����B8����-3.����!B�5:�
.3�<B!��9�97?3�= I��.@�t��-3���4��,1>  !�?io� g �!��9����F !���!�=�!�4�-�
 © Q<, U Q K O@v U Q_�wN � Q_j����(]*YZ�;�E�a j_�(`�`�V*


���\a�a\��� �+��"&j�¦t
y²1
:i$9I?�ip��.3�\j:�G
|d+���aj���
|0�
y²t�= g ��"3B\j|��-/. E@
_��
|�� 7��.@)�
 jr��4�(9�"3���= �.@)*-/�Aip��9�B
B8�!"/.3�4�(B���>S�!?@�t?�)*.@ I�=�!�4�-s��>�= >?=����8 !�(?3���4�B!��
 © Q<, U Q K O$v U QS�6N � Q_j����(`@¡�V�V¢IY a=��]$�I[$a=�x�XOj:�(`�`a�


���\a=�c��m{
c���=�8�!�Oj²p
(��
(² ���'y}�� Ij E@
cmG�� !'=�()Ajj~
\���� !)�}�=h+j=��-3.�m{
cj~
(¦���HW�� !�!B(
=d+�Ii g �� 7�=�!"@ 7�y.@� g �(-3.@�(-39J�
��>Wi1��4�(9�"3���= A9J�-@> �� kip�=�!�4�-!j|.@)$-3�Aip��9�B\jy��-/.�9I?@�Iip��9�����B!?/�4>¯�{��-3��B8���8 7� g )k��>�= j =����8 !�(?3�����B8�n��-
%�M 2�H*)�f&j�¦  !�(�<�;#$�=�!�4�-�
 © Q<, U Q K O$v U Q_�wN � QCj+���(`*Y��(V�V�x\[w�(V;�E]�j|�(`�`a�


���\a=`c� E3
3�2
65� !�\����
|0G-3?E)$.@ !��Hw�4�B!��B�Y_0G-n"3-3B!��4'��(. g  !��H/���Iis
-, U Q<7 �/. Q_j���^]@¡�`;�Ex¢IYZ]�x�V\[*]a�V�j��(`a*�=

���(�=^;� E3
+i:��� �¬�!�<��
 K � � T�N P v�� . L(' ) + v � O ) N=T4N!± �;
�d�� g �<9�Be��-D��-/9���"3B!�4�-qi$9��4�(-/9J��
�²t��"��:�� t0G9���.@�Iip��91�:"@H@�

���<B!?@�� 7B\jW�(`����*

µ/N �



��������� ��
	�������

���(�$����i6
Wf�
W�G�Oj�0�
�me���Ai i1�-3�Oj�j~
F§����(��.&jW��-3. E@
6� 
F�� 7��.@)�
t0  7��'*��B!�(. g ���8�(-��!���������(-@�� 7,�)rB!"@ !>¤��9J�
> �� oi1��4�(9�"/���= gB8�!"3./�4�(B���>�9��= 7H6�?�)$.@ 7�=�8�(B�
 K�� L�M7N;O�� P L�Q�u�v��JQ_j��(�=^$YZX=^Ea([*X�X$�Lj|�(`����*


���(��Xc�	%{
:E3
*m&�4�(B!�(-&j$m{
*%{
E���\��h$��-3B\j*%�
*02
����4���!�= 7.!j$5G
$E3
*5� 7�Aip�� Ij���-3.	%�
@m{
�d+ 7"3?/���= (
w0�"3-/�4'��� 7B!���
i1�$.@�(�/>¯�� ��!?@��´*"3��-��!"�i i1�(97?3��-/��9����w9����<9�"3���=�!�4�-	��>F>¯ !���G�(-@�� !,���(B|��>�B8���';�=�!�4�-���-	-3�-$����´�"3���"3B
B8���'��(-E�!B�
 + O$v!N=L�Q K O@v U Q , �7� Q_jw`��*YZ��]\[w��^��j_�(`�`a�


���(��Vc��i6
$0�
3me���4�Iip�Oj E@
$�G
$§�
$f2
@�:-@,�HW�� !�!B\j$�2
$� ���<����-3.&j$��-3.sm{
3jk
@§��� 7����-3.�
���-3>¯�� ki	�=�!�4'����!?3�� ki1�=�
.@)$-3�Aip�<9 g  7� g �� 7�!�4�(B���>:�!?@�A�J³6�(9J�e��>�B8�8�� !���$97?@�Iip�<B8�8 !)n�-q9��= !HW�?�)*.3 7�=�8�1?E)$.@ 7�=�!�4�-�
 © QSR�O��&�JQ
K O$v U jw`a�YZx�����]\[*x�����`�j|�(`�`�V*


���(�;�=��j~
�0�
�²t�=H/�()�Ai	�Oj�%{
��S�=�8�8�� 7B8�-&jS��-3.q�|
��|��9I?@��
1d�?@�A�!?@�� ki1�$.@)$-3�Aip��9�BG��>6i�"3�!�= !���!�=�!�4�-k��>
B8�?ip��B!"@,�= IB�
���
�jr�(��B!"@ !�Ii1�(-��2��>��!?@��?@�(�=�2��>4i{"@�!�= !���!�=�!�4�-�H*) ip��9J !�$9����4�� 7�Cip���8 !)�
 K��*) Q © Q
K O$v U QCjwV�x*YZ]�]a([*]�x�X�jy�(`�]��*


���(��]c��j~
E0�
�²t�=H/�\)�Aip�2��-/.p%{
��S�=�8�8�� 7B8�-F
Fd�?3���!?@�� ki1�$.@)$-3�Aip��9�BS��>&i{"@�!�= !���!�=�!�4�-���>FB8�?i1�gB!"3,�= 7B�

�!��
3d�?@���� 7�(9J�!��9�����9J�-3B!�<.@�� 7�=�!�4�-3B(
 K��*) Q © Q K O$v U Q_jwV�x*YZ]�x�V\[*]a=V�jy�(`�]��*


���(��xc�	§�
S§@ 7��-@h$B�
r�:?E)$B!��9����:97?@�Iip�<B8�8 !)D��>�Bdip�����:9��= !HW�?E)$.@ 7�=�8�(B2���(´*"3���<�4H3 7��"�i B!���"@�!�4�- g  !� g �� !�!�4�(B�

R�ª*L!v � ,���wT4Q K O$v U QCjw]�`*Y����(��`\[w�(X=^X�j:�(`��a�


���(�a\�	§�
w§3 7��-@h$B�
�i*��<"@�8��[E���=�8�� &��-��8�� 7��9J�!�4�-3B(Y:%G� g ��4)$?E)$.@ !�\#*) 9J�?i g �"3-3./B����4�8�� g�!?@� g  !� g �� !�!�4�(B���>
���=�8�� � K LD�NEM '¤N�T�N!± �LjWX=^$YZV�V�]\[*V;�E]�jy�(`���V*


���(���c�	¦2
;���(?@ !�(-/.3B\j�jk
=²1
=5��\�oip��-!j=§�
£�|,�,��� 7B\jE�g
;j~
;�|)� 7�<-@,aj;��
c²2���=� ���Aj$E@
�jr� �8���gB8h$��jEi6
;�+���8 I"39�9���j
²1
 ����
w¦���97?�ip��-3-&j/��-/.rjk
6¦��(��9I?F
������8 7��B8�-3��9& 7�(���;#$�=�!���-r��-3.r> ��B8�G97?@�Ii	��9�����h$��-@���!��9�B���>yB8�?i1�
9��= !HW�?�)*.3 7�=�8�2��´*"@���"3B�B8��<"@�!�4�-3B�
 © Q<, U Q K O$v U QS�6N � Q_j+���(`*YZX$�(��X\[*X$�(��x�j|�(`�`a�


���(��`c�	�g
Ed|)$������-/�=h*��BIj=��
E%&����BIjE��
0�-3.3 !�AjE��-3.p§�
E§�
Ed��= 7�\'��(��
6¦g���!�=�!�4�-3���w.@)*-/�Aip��9�BS��>F����-@�(�= g ��4)$B!��9��
9I?3�= 7��.@�(B���-�B8���"@�!�4�-�
 � � 5q 7�(���;#$�=�!���-�B8�!"/.@)&�-{�Ai�)$�4�B8����-3.2��-*"3���<-F
 � � � L¬N U N�T4v � ª$T4v��~j�X��*Y a=`�x�X\[
a=`�x�x�jS�(`�`�]*


���(`=^;�	�|
�j����4�� Ij�m{
�����.�ip���Ci�j���-3. E3
�²e�c���������gB8h$��
 %G)*-/�Aip��9�����H6�(?/�('$�4�� ���>t9��= 7H6�?�)$.@ 7�=�8�(B ��B
B8�!"/.3�4�(.lH*)�9��= !HW�-$�7�(V~��-3. g  7���8�- -�"/9��4�(�= 	B g �<-l !�(���;#@�=�!�4�-F
 © Q�R�O��&�JQ K O@v U QCje��^�^$Y��\a*��^V\[
�\a*����^OjS�(`�`�x*


���(`$���	de
c¦g"3-3./� ���> j;¦t
cj~
 !_�(-/�=H/�4�Aj�¦t
(��
c�S��B8�8�� Rj/E3
c²e�c���������gB8h$��j;��-/.�m{
\����.�i	���Cis
%&��B8�!��-3,"3��B!?3�<-@,
��-3�<B8���8 !� g )���-3.�3�J#@�4H/���<�4��)D��>g�!?3� g �(-��!��B!��9�97?/�= 7��.@�n�+f�§+�7� ��-lB8���"@�!���-~H*)�9��= !HW�-$�7�(VDf&j�¦
 !�(�<�;#$�=�!�4�-r��-3.n?�)*.@ 7�*.@)$-3�Aip�<9:i1�$.@�(���<-@,@
 © Q<, U Q K O$v U QS�wN � QCj��(X$�¡�]=^E¢IY����(�;��a([w�E�(�];�aj:�(`�`�`*


���(`�Xc�	0�
F�+�� I��9J�aj�jk
�jr�� kip�<-@�ajF¦t
F�g 7H/��-3��jW02
�5��(B;z�= !�aj���
Fd:)*���<��-3�=h*�<B\j6��
F%&����B\j���-3.D%{
F02
F�� 7��-���

���*9����6.@)$-3�Aip��9�B|��>�9��= !HW�?E)$.@ 7�=�8�(B(
w�=
$%�)$-3�Aip�<9�B|��>�B!�_i g �4��,�4)$9���-3B:�g�4�!?�.3��³W�� !�(-E��97?3���<-����<-@hE�
�=,��(B�
 © Q�R�O��&�JQ K O@v U Q�¥oj���^V*YZ�$�(x�X\[*�$�\a*�Lj|�(`�`�`*


µ/N6µ



��������� ��
	�������

���(`�Vc�	%{
�0�
��: I��-E�r��-/.�� 
��|
�%G�_i g ��
 0 �!?@���� !���!�<9����t��-��8�� g  !���!�=�!�4�-���>{�!?@�k��´*"@���"3BsB8��<"@�!�4�-
g  7� g �� 7�!�4�(B���>_�Ai2)$�4�B8�t��-3.r�4�!B�.@�� 7��';�=�!�4'��(B(
 � � � L¬N U N=T�v � ª$T4v��~jFV@¡�]¢IYZx�]�]\[*x�x�]�jy�(`a;^$


���(`;�=�	��
�� 
Ei*�!�= 7h����(�=�!?@�� (
/0GB g �(9J�!BS��>wB7�Ci g �4��-@�-*[�9J� g �� 7�=�!�4'��� 7�(���;#$�=�!���-3B�
wR�N�T�� U vJL j�V�X@¡¬�(V¢IYZX;���EV\[
X;���E��jS�(`�`$�=


���(`�]c�	��
3��
6i*�!�= !h*�:�(�=�!?3�� (
|f��-39J��� g �� 7�=�!��'��t !�(���;#@�=�!�4�-3B�
 � � � L¬N U N=T�v � ª$T4v��~j6X$�=Y��\a=`���j_�(`����*

���(`�xc� E3
=��
j~
=���?i i1�� 7B!�Aj�y
jk
 E3
;²e 7���-$�����=�8�(-�H/"@ !,aj:E@
=�+
�²t�Aip�� 7����-@,aj���-3. E3
;§�
Em{
/!&���4��,��(-��!?3�= !��


5��-3>¯�� ki	�=�!�4�-3���3��-3����)*B!�<B_��>W�!?@��#$)*�4�B!�J��9J�-E�!����-/��-@,2fg��,�4)$9���-	��> g ��-3�(� g�g �4��B8�8�Ii H3 !�?i1�(�<����-1��B
g �= 7����>��!?3�2��-��!��9J��,�4)$9J� g  !���8�(��-F
:¥ '�N � O@v U ' � . LD�LjWV;�/¡�X�]¢IYZ�$�(`�x\[*��X=^Ex�j:�(`�`�]*


���(`a\�	%{
+0�
+�� 7��-�����-/.~²1
�%{
_mG����HW�(��
�0 ,��(-@�� 7���|�8 !�(�=�di1�(-�����>��!?@��9J�- �3,"@ 7�=�!���-3���|B8�!�=�!�<B8�!��9�Bt��>
g ��4)$B!��9�97?/�= 7��.@�(B�
 � � � L8N U N=T�v � ª*T�v(� j6�@¡ ��¢IYZ]�X�X\[*]�V=^Oj|�(`a=]*


���(`��c�	¦2
F5G
 E��� I.3��-&jW%�
F0�
6�� 7��-��\j���-3.C02
�5��(B;z�= !�@
G0�jn�-��8�	5��= 7�4��B8�!"3.@)s��>:�!?@�A�Ai2)$�4�B!��9{97?/����-3B
9J�-@> �� kip�=�!���-3B�
�¥ '�NI�$N=T%� U v�L?� j��\a�YZX�x$�\a([*X�x�V�X�j:�(`a=�*


���(`�`c��j~
60�
Fjr"@ I9!h��s��-3.C¦t
W02
W%&���S�=����$
�,2M � ) ' . '�N i1��4�(9�"/���= �9J�-@> �� kip�=�!���-3���+��-/���4)*B7��Bg��> g  !���8�=�
� ) g �<9����w�� 7,��-3��9GB8)*B!�8�IipB�
W�=
$�|�!?E)$�4�(-@�G,�4)$9J��W��-3.��LjZXc��./�Ci1���!?@�\#*)����!?3��-3��
 © QH, U Q K O$v U Q��6N � Q_j
���J�@Y���^�^@��^c[w��^�^@�(�Oj:�(`�`�X*


�bX=^�^;��5G
�jn��4�8�(-/�y��-3.~j~
��S�= ! 7��-3�(���4�@
	m&��"39J�B!�	��-k��´*"@���"3BtB!���"@�!�4�-DH*)6�3 7B8� g  I��-39�� g ���(B:i1����(9�"3���= 
.@)$-3�Aip�<9�B�
 © Q , U Q K O@v U QS�wN � QCj+�(X=^$YZX$�(x��\[*X$�\a*�Lj|�(`�`��*


�bX=^@���	0�
S5�?*"3-@,=���:?3�����<� g Bg��-/.60{
<0{
_5�?@�(-F
	0G- � M ' ) ' . '�NpB8�!"3.3)���>�>  7"39J�8�B8����-D�!?@�	,��B g ?3��B8��
 © Q
R�O��&�JQ K O$v U Q , j���^V@¡�a�¢IYZ`�]�V\[*`�x;�aj��(`�`�`*


�bX=^Xc��m{
��|
�i*�8 I�=�!��j E@
=�y
;�����<�4���\j���-3.A§:
=0�
�jr�?ip��-�)�
J,tM ' ) ' . '¤N�9J�?i g "@�!�=�!�4�-3���$B8�!"3.3)e��> BF��9J�(���4��Hw�4�B8�
9J�-@> �� ki1�� IB�"3B!��-3,A��V=�$0e� �=xc� V$��� ��� m2m�����
 K�� L�M7N;O�� P L�Q_u�v(��QCjwV�Va�Y��(��V�V\[w�(�;�E`�j�X=^�^V*


�bX=^Vc�	0�
�%{
�§@ !�(-/97?&j�02
�²t�(�4�8�� !�� Ij�mA
���
8E��?3-/B8�-&j+j~
�²1
�%G�\��.&j+��-3.�5G
 E@
+5� I�Ai1�� (
p�G§ �=xc� V$�\m �
�(-@�� 7,�) B7"@ !>¤��9J�(B�>¯�� �.3��B!��9�9I?3�= 7��.@�t��-/���4��,B�
 © Q K N U �wª . Q K O$v U Q_jwX�X@¡¬�\¢IYZx�]\[$a=��j+X=^�^@�=


�bX=^=�=�	¦2
FE3
��q�*�*./B�
�5��= !HW�?�)*.3 7�=�8�g> �� 79J���3�(��.3B(
6�¬-�����"/�w'=��-�¦g�=,-�}��i$9I?3�4��)��� Ij*�(.3�4�8�� Ij3 ) � � � T4NI�@v P ' �
N¬« K N U �wª .@�/. '�N )J� T K O$v U ' � . LD�Lj$'����"�i1���Lj g �=,��(B�X�X=^c[*X�V�X*
 E��?3-p��������)A��-/.�i*�-3B:���!.F
 j*������-3B
�+��-@�Aj65�?3�<97?@�(B8�8�� Rj��(`�`��*


�bX=^]c��i6
 ��z�� !� �Aj�02
�� i�HW�� !��)Ajli6
��G
 �|-@,��(��B!�(-&j E@
smG 7" �(�Ojk²1
sj��*���(��"&j E@
 E�_i1�(-@� �J������ !HW�� !�aj
0�
��+�c'��(-3.3�Oj�E@
 ��§�
��|B g �<-@�B!�Ojg�G
��+
�'=��-¨�|)*97h�jtm{
;E��?3-/B8�-&j�0�
�%{
�§@ !�(-39I?&jejk
��y
�5G
���

²e�"��g� � ���� Ij���
�%{
;E@
�m& !�����8�(-*"3��BIj�02
��:�� I-3��.3��j��|
:¦g���_i1�-3.3��j���
�i*�(-3.3�� !�\�g��� �Aj;!�
�%G"3 7�4�� Ij
m{
*!_�� !,����8�(-!j���-3.A²1
=¦g��Bdi{"3B!B!�(-F
@0 9J�?i g �= I��B8�-{��-3.A97?@�Ii1�?ip���8 7��9���-3���4)$B!��B+��>wB8��'��� I���ai1��4�(9��
"3�<�= �i1�(9I?3��-3��9�B�> �� 79J� �/�(��.3By��-3. g �= 7�Aip���8�� �B!���!B�� g�g ���4�(.1�8�A9��= !HW�?�)*.@ I�=�8�(B�
 K�� L(M!N;O$� P LJQ�u�v��JQ_j
V$�J�@Y��J�3�I[w�(]�]�j|�(`�`��*


µ/N 




��������� ��
	�������

�bX=^xc�	²1
3j��*���(��"n��-3.si6
@�A}�� !� ��
_d�?@� g  !��> �� ! !�(.�9J�-@> �� kip�=�!�4�-/B:��>+�!?@�G>¯�"@ ������,��?i1�� 7��9�>¯ I�=,?i1�(-E�!B���>
¦�?3�Aip-@��,������9J�!"3 !�-3��-s�!��
 K�� L(M!N;O$� P LJQ_u�v��JQ_jwV$���¡ ��¢IYZX=^V\[*X$�\a j|�(`�`��*


�bX=^Ea\�	¦2
E02
*²t�4�(��-!j�i6
:2{
$E|}�-3B!.�}���8�!�� IjE��-3.��2
E�|,�,���
�0�B g �(9J�!B|��>F9J�-@>¯�� ~ip�=�!�4�-3����i1��H/��������)��<-p97?3�= 7,��(.
�����,��B!��9�97?3�= I��.@�(B�
 © Q �kN�T4v � QS� . L�ª � . Q � + O$v!N � O$v U � jWV�`�]c� V�`�x*YZV$�(V\[*V�V�XOj:�(`�`a�


�bX=^�c�	��
�%{
8ECmG !�*���8�(-3?�"/��Be��-3.�5G
�0�
+m{
��G����B!-@�*����
�0o5��G0�¦Gj�js[EH/��B8�(.~>¯�� I9J��[��3�(��.q> �� 29��= !HW�=�
?�)*.3 7�=�8�(B�"/B!��-@,q�!?@�q5��G�|0_d � g�g  !���97? �

9��= 7H6�?�)$.@ 7�=�8��?�)$.@ !�(#$)$��,� !�" g Bp !� g  7�(B8�(-E�8�(. H�)
�J#$�8�(-3.@�(.��=�8�?ipB�
 �~N=T�Q_� ' U ª$T4QCj���^$Y a=]\[*`�]�j_�(`�`�V*


�bX=^`c��j~
y�y
|5G
S��
_²e�"��g� � ���� 1��-3. ��
S%{
 E@
|mG 7�����8�(-3?*"3��B(
k���= I�Ai1���8�� 7���(�=�!�4�- ��-3. � g�g ���<9��=�!�4�-~��>
5��G�|0_d�`�]�j6��-r�J#*�8�(-3.3�(.��=�8�?i >¯�� I9J� �3�(��.n>¯�� G?E)$.@ 7�=�8�(.�¡ ����4,���¢�B!��9�9I?3�= 7��.@�(B(
 © Q�R�O��&�JQ K O@v U j
`�`*Y��(V;�EX�x\[w�(V;�EV�x�j��(`�`�]*


�bX$��^;��i6
���
g���?ip��-3B�
o0 i1��4�(9�"3�<�= �i1�(97?3��-/��9�Bs> �� 79J� �3�(��.�> �� s�!?@�~9J�-3>¯�� ki	�=�!�4�-3���e��-3���4)$B!��B ��>
�����,��B!��9�97?3�= I��.@�(B�Y 5��?i g �= 7�<B8�- ��>2�!?@���� !���!��9����e��-3.�9J !)$B8�!���eB8�8 7"/9J�!"@ !�(B���>{j���- =|��� V�j���- B|���
��m&�<9�f�0G9=
�¥ '�N � O$v U ' � . LD�Lj6X�`*YZ`$����^c[*`$���(��j:�(`�`=^$


�bX$�������{
��+��"D��-3. E@
F��
��� 7��.@)�
10G-3��B8���8 !� g ��9�B!��4'��(-E��B8�8 7"39J�!"@ I��-@, ��-D��´�"@���"/BtB!"@,�= 2B!���"@�!�4�-3B(
 © Q
, U Q K O$v U QS�wN � QCj����(�*Y��(X�Xa=x\[w�(X�X��Ex�j:�(`�`�x*


�bX$�(Xc�	²1
 2G�8����-/.r�G
6jr��)��� (
g�S�= 7�Ai1���8�� I���(�=�!�4�-C��>:m&¦�2ej62tis> �� 79J� �3�(��.s> �� ���<�4,��B!��9�97?/�= 7��.@�(BG��-3.
��B!B!�(B!Bdi1�(-�����>$� �	9��4�(-/9J)e��>Oip��4�(9�"3���= �.3)*-3�Ai	��9�B�B!�Ci{"3���=�!���-3B�
 © Q K N U �wª . Q K O@v U QCj$�\a$¡��¢IY���^x��\[
��^�;�ajS�(`�`�x*


�bX$�(Vc�	²1
����(.3�n��-/. E@
F��
��� 7��.@)�
	jr��4�(9�"3���= 2.3)*-3�Ai	��9�B&B!�Ci{"3���=�!�4�-3BG��>�9��= ! 7�=Hw�4�B8��
	¥ '¤NI�@N=T�� U vJLD�~j
�3�=YZV�X�V\[*V�V=^Ojy�(`�`a�


�bX$�J�=�	¦2
*�|h*��"/-3.	��-3.sm{
*���<.�ip���Cis
�jr��4�(9�"3�<�= �.@)$-3�Aip�<9�B|��>���-������,��B!��9�97?3�= I��.@��"/B!��-@,{�2> �� 79J���3�(��.
> �� g9��= !HW�?�)*.@ I�=�8�(B�
 K�� L(M!N;O$� P LJQSu�v(��QCj6V�V��*YZV�`�V\[*V�`���j+X=^�^V*


�bX$�(]c�	0�
E¦t
���(��97?F
 �kN�T4v � ª$T � L �kN P vJT T�' ) ±�Q/R�L(' ) � 'Z�wT4v�� �*) P ,���wT%' � �/. '¤N ) �JQ�0�.3./��B8�-{�q�(B!�4��)1���-3,?ip��-
�+�Cip�4�8�(.&jF�(`�`�x*


�bX$�(xc�	��
E²e��<�Cip��-F
@§@ !���g�(-@�� !,�)19�����9�"3���=�!���-3B�Y+0 g�g �<��9��=�!�4�-3B+�8�297?3�Iip��9����3��-3.AHw�4��4��,��9���� g ?@�(-3�?i1�(-3�$

K O$v U Q�u�vJ®=QCj6`�V*YZX�V�`�]\[*X;�3�\a j|�(`�`�V*


�bX$�\a\�	¦2
*�S���Cip�Oj3j~
*�g
*�G�Ci ip�(��j���-3.�E@
*��
$�� 7��.3)�
�5�����9�"3�<�=�!�4�-	��>��!?@� g ���8�(-��!�����w��>	i1�(��-�>¯�� I9J��> �� 
�!?@�2H/��-3.3�<-@,2��>S,��"39J�B!�e�8�pHW�(- ���(-@�t��-sB8��<"@�!�4�-F
 © Q�R�O��&��Q K O$v U Q�¥oj���^=�@Y a=X�X��\[$a=X�V;�aj+X=^�^�^$


�bX$�(�c�	¦2
��S���Cip�Oj|j~
_��
����Ci i1�(��j|m{
S������-@,ajy��-/. E3
+��
��� 7��.3)�
Djr��4�(9�"3���= i1�(9I?3��-3��9�B{B8�!"3./�4�(B2��>
9J�(���<"3����B8�(B�
s�¬-ljk
S��
����Ci i1�(��j��(.3�4�8�� Ij � T%� � N&�D�=T � � P L¬N=T � �(v(��' ) ¥ '�N U � �?� K N ) ®�vJLD�D'�N ) � , K �
� � U �$N&�('¯ª U �6v�LD'�v(��
30g5�i+j3�k��B!?/��-@,��8�-&jwX=^�^@�=


µ/N �



��������� ��
	�������

�bX$�(`c��j~
�²t"3�8�8�(��j:E3
� 
��: I��.@)Aj*��-/.	²1
$E3
EfG����.@�*�@
F5��= 7H6�?�)$.@ 7�=�8�gB8��<"@�!�4�-1B!�Ci{"3���=�!���-3B�Y+�| !�$.3"39���-@,
�s> �� 79J���/�(��.D�g�4�!?D�J# g �� 7�Ci1�(-��!�����4)C9J�-3B!��B8�8�(-��2?�)*.3 !�(#$)*�y !���!�=�!�4�-3���_>  !�(´*"@�(-39��4�(B(
 © Q K N U �wª . Q
K O$v U QCjwX�V@¡¬�(V¢IY��(X�V�x\[w�(X;�*V�j�X=^�^X*


�bX�X=^;��5G
 E3
35� 7�Ai1�� ���-3.s%{
/m{
3d+ 7"3?3���= \
+0G-ri35�§~B!��4';�=�!���-2i1�*.3�(�w> �� ��!?@�t?�)*.3 !� g ?@��H/�<9g�;³W�(9J�g��-3.
�=H/B!���"@�8�e>  !���t�(-@�� !,���(B���>_��´�"@���"/B�B8��4'=�=�!�4�-F
�� � '�v ) � v\j/X�]�x�j+�(`�`�X*


�bX�X$����5G
_jr��4�8�(-3����-3.�j~
��S�= ! I��-@�(���4�@
�5��-3.@�(-3B8�(. ip�=�8�8�� A�J³W�(9J�!BA�-~�!?@� B8�8 7"/9J�!"@ !�	��>�9J !)*B!�!��������-@�
,��"/9J�B8��
 K O$v U Q+R�O��&�JQ ��v . . Q_jwXa=]*Yb�^`\[E�3�(V�jy�(`�`a�


�bX�X�Xc�	�G
2¦2
t�: 7����h$B\jp¦t
t�g
e�: I"39�9J��4�� 7��jp�G
t%{
 2&���=>¤B8�-&j1%{
 E3
�i*�!�=�8�(B\j�i6
�i*���Aip��-/�=�!?3��-&j1��-3.
j~
y²t�= g �<"3B�
�5��G0G¦�jCjkYy0 g  !��,� 7�Ai > �� ip��9J !�?ip��4�(9�"3���= 1�(-@�� 7,�)Aj0ip�<-3�Cip���(�=�!���-~��-3. .@)��
-3�Ai	��9�B�9�����9�"3�<�=�!�4�-3B�
 © Q K N U �wª . Q K O$v U Q_j3�/¡�X¢IY��(�a([*X$�\a j|�(`���V*


�bX�X�Vc�	��
W²1
w�q�(�<-@�� G��-/.���
F02
W²e����_ip��-F
�0Wi2HW�� (Y�0GB!B!��B!�8�(. i1�$.@�(��H/"3����./��-@, g  !��,� 7�Ai �g�4�!?��(-@�� !,�)
 !� �w-@�Ii1�(-���
$0 ,��(-@�� 7��� g  !��,� 7�Ai > �� 6ip�*.@�(�<��-@, i1��4�(9�"3�4�(B���-3.��!?@�(�� ���-E�8�� I��9J�!�4�-3B�
 © Q K N U �wª . Q
K O$v U QCjwX*YZX��a([*V=^V�jy�(`��$�=


�bX�X;�=�p��
�'=��-sm&"3-3B8�8�� 7�(-	��-3.��2
*���� !�(-3.3B8�(-�
+m&¦�2ej 22i6Y$m&¦�2&-/��-@,��(- j 2&���(9�"3���= �i@�Ci�"/���=�!�4�-1B8��> �¬�
���= !��
�d+�(97?3-/��9����/ 7� g �� 7�\j*�+�=H6�� I�=�8�� !)1��>��|?�)$B!��9����65�?@�Iip��B8�8 7)Aj��G-3�4'��� 7B!����)A��>�mG !�-/��-@,��(-&j6�(`����*


�bX�X�]c�p��
=iOi	�4�!?e��-3.tde
c¦t
\§@�� 7�(B8�8�� (
�%&� � 2&�$0 X*
£^�0�,��(-@�� 7��� g "@ g �B8� g �= 7�������(�Ai1��4�(9�"3���= +.@)*-/�Aip��9�B
g ��97h;�=,���
 © Q �kN=T�v � ª*T � L � L � �wO�' � �~j��J�@Y��(V�x\[w�(]$�Ljy�(`�`�x*


�bX�X�xc��j~
���
E0G���4�(-1��-3.�%{
$E@
Edg����.@�(B!����)�
 K N U �wª . vJL�� ' U ª$T �/. '�N ) N¬« � '���ªF' P �I
<2�#*> �� 7.p�G-3�4'��� IB!�4��)A�y 7�(B!B
�¬-39=
 j��(`��a�


�bX�Xa\�p��
;§�
c';��-1m&"3-3B!�8�� !�(-2��-3.{��
&E@
�5G
c���� !�(-/.3B8�(-F
*5��?i g "@�8�� �B!�Ci{"3���=�!�4�-e��>�ip��4�(9�"3���= �.@)*-/�Aip��9�B�Y
jr���!?@�$.@��4��,�)Aj+� g�g ����9��=�!�4�-/BG��-/. g �� IB g �(9J�!�4'��(Be��-D97?@�Ii	��B8�8 !)�
�, ) ±*v��|Q K O$v U Q � ) . Qy P Q_ ) ±T�Q_j
X�`*YZ`�`�X\[w��^X�V�j|�(`�`=^$


�bX�X��c��j~
c²t�= g ��"3B���-/.{m{
;02
;�+���!B!h��@
@jr��4�(9�"3�<�= +.@)$-3�Aip��9�B�B!�Ci{"3���=�!�4�-3B���-eH/�4�����,�)�
:7 � . ª*L!vyjEV;��a�YZx�V$�I[
x�V�`�j��(`�`=^$


�bX�X�`c��5G
��y
��: 7����h$B2�7�!�G��-/.~%{
+0�
S5���B!��
�i$�Ci{"3���=�!�4�-3Bt��> g � g �!��.@�p9J�-@> �� kip�=�!�4�-/���|.@)$-3�Aip��9�B���-3.
�!?@�� ~i1�*.3)*-3�Ai	��9�B�
 K O$v U Q�ugvJ®;Q_jw`�V@¡�a�¢IYZX;�E�a([*X�]=^X�j��(`�`�V*


�bX�V=^;�	f�
�§3����4� g �	��-3. E� (
+02
S%{
Sj���9�²e�� !�(����
n0����4���=�8�?i �Ii g �4 7��9����_> �� 79J���3�(��.q> �� A-�"39����(��9p��9���.3B(Y{��

g �= I�Ai1���8�� �� g �!�Cip���(�=�!�4�- H/��B8�(. �- Bdip������ip��4�(9�"3�4�r��-/. 9J�-3.@�(-3B!�(. g ?3��B!��ip��9J !�?i1��4�(9�"/���= 
�!�= !,����G.3�=�!�$
 © Q K N U �wª . Q K O$v U QCjwX$�¡�X¢IYZ��x\[w��^=�aj�X=^�^�^$


�bX�V$���	f�
+�|
+0G������-@,��� \
 5��-@> �� kip�=�!���-3���y��-3���4)$B!��B(
|�(V=^$
SjCjCX*
�0 ?�)*.@ 7�*9��= !HW�-q> �� 79J���3�(��.k"3�!�������(��-3,
!A�t��-3. !eXA�8�� 7B7�4�-3���W�8�� kipB(
 © Q<, U Q K O@v U QS�wN � QCj6`�`@¡�X�]¢IYZ�$�(Xa([*�$�(V=�aj:�(`a�a�


µ/N��



��������� ��
	�������

�bX�V�Xc�	f�
3�y
30G������-3,��� ���-3.KE3
3�2
3�+����
_jn����(9�"3���= �i1�(9I?3��-3��9�B�
@�!?3�2j�jCVA> �� 79J���3�(��.�> �� �?E)$.@ !�$9��= !HW�-3B�

X*
3!G��H3 7�=�!�4�-3����>¯ 7�(´�"@�(-/9��4�(B���-/.n�!?@�� kip�*.@)$-3�Aip�<9�B�
 © Q8, U Q K O@v U Qy�6N � Q_j_�����¡�X�V¢IYZ��]�x�x\[*��]a=]Oj
�(`���`*


�bX�V�Vc�	¦2
/�2
6���Iip���("$# ��-/.�i6
/²e���8�@
�d�?3�t9J�-@>¯�� ~ip�=�!�4�-3��� g  !� g �� !�!�4�(B���>_,�4)$9J�B!��./��9e����-@h=�=,��(B�
 + v . L � 

O$v P L8N ) jFV=^$Y��(`�V�V\[w�(`;���aj|�(`ac�@


�bX�V;�=�	²1
����*97hw
Dd�?@� g  !��> �� ! !�(.~9J�-3>¯�� ki	�=�!�4�-~��>���<�4,��B!��9�97?/�= 7��.@�(B{��-~B!���"@�!�4�-���-@> �� ! !�(.k>  !�?i ?3�4,?
 !�(B!���"@�!�4�-CfGj�¦�.3�=�!� ��-3.D?3�= I.*[�B g ?@�� 7�2�J#$�;[���-@�?i1�� 7��9A9�����9�"/���=�!�4�-3B�
2R�ª*L!v � ,���wT4Q K O$v U Q_j
]�]*YZx=^]\[*x�X�X�jy�(`���V*


�bX�V�]c��i6
@¦g�(������-@,aj$jk
/i$9I?3�4�(-@h* 7��9I?&j���-/.�E3
@�: I��9!hOip��-F
S§@�� 79J���3�(�<. g �= I�Ai1���8�� 7B�> �� �9��= !HW�?E)$.@ 7�=�8�(B�
 © Q
K N U �wª . Q K O$v U Q_j��\a$¡ ��¢IYb�E]=^c[E�Ex���j|�(`�`�x*


�bX�V�xc�	¦2
�E@
��q�*�*.3BIjE¦t
0�
E%G�:��h+j���-/.	5G
�E@
��|.3,���
6jr��4�(9�"3���= �ip�(97?3��-3�<9����@��-3. i1��4�(9�"/���= y.@)$-3�Aip��9����
B!�_i�"3�<�=�!�4�-3BW��>@,�4)$9J� g  !���8�(��-/B���-3.e��<�4,��B!��9�97?/�= 7��.@�(B�
*�=
=m&�$025�0&j `�V g �= 7�Ai1���8�� +.3��'��(�4� g i1�(-���

© Q�R�O��&��Q K O$v U jw`�`*YZV���V�X\[*V��;�Ex�j:�(`�`�]*


�bX�Va\�	��
*i*�(-3.3�� !�\�g��� �Aj*5G
E�S�= 7��B7?&j��-3.1��
*5G
*i$�!������
w5��= 7H6�?�)$.@ 7�=�8�(B�YS��-/�4�8�(.1�=�8�?i 0&j����:¦ g �= 7�AiA�
���8�� 7� �(�=�!�4�-~��> g )� I��-@�B8�(B2��-/.kB!�Ci{"3���=�!�4�-/B&)*�4�(�<.3��-@,s��-@�?i1�� I��91>  !���p�(-@�� !,���(B�
 © Q , U Q K O$v U Q
�wN � Q_j����(�*YZX=^Ea=�\[*X=^��x�j:�(`�`�x*


�bX�V��c�	��
Wi*�(-/.@�� !�\���4� �t��-3.n��
W5&
6i*�!������
|0 ´�"3��-��!"�i i1�(97?3��-/��9������4) .@�� 7�4'��(.r���������=�8�?i >¯�� 79J� �3�(��.s> �� 
g )� I��-@�B8�&����4,��B!��9�9I?3�= 7��.3�(B�
@�Ai2HW�� g �= 7�Ai1���8�� IB���-/.�>  !���&�(-@�� !,�)�B!�Ci{"3���=�!�4�-/B�
 © Q ��L�±EQ K O$v U Q_j
x�X*Y��J�EXa([w�J�EV���j|�(`�`a�


�bX�V�`c��i6
=²1
mG !��,"@ I��9!h+j�E@
���
 � 0{
����<"&j;%{
�0�
=�� 7��-��\jE��-3.A¦2
;�G
EmG�� !HW�� (
$0�-/?3�= ki1�-3�<9y'$�4H3 7�=�!�4�-/���EB8�(�4>¯�
9J�-3B7��B8�8�(-��C�/�(��.�9����<9�"3���=�!�4�-3B���B���-s� g�g  !���97? �8�1�Ci g  !�\'$��-@,�>¯�� 79J���3�(�<.3B|> �� 4i1�-@�B!��9�9I?3�= 7��.3�(B�

© Q�R�O��&��Q K O$v U Q�¥oj���^V*YZV;��a=x\[*V;�E����j:�(`�`�`*


�bX;�^;�	§�
�02
jr�?ip��-�){��-3. E3
;�|
;������������
@5��?i g "@�!�=�!�4�-3���$B8�!"/.3�4�(B+�-{9��= 7H6�?�)$.@ 7�=�8�(B�YS��-�';��9�"@�eB8�!"/.3�4�(B
"3B7��-@,s�s !��'$��B8�(.q�Ai�HW�� t>¯�� I9J�
�3�(��.!j�0Gj���`�`5Wj+.@�(B7�4,-@�(.D> �� =F[6¡¬� � ��¢t�<��-@h=�=,��(B�
 K�� L�M7N;O�� P L�Q
u�v��JQ_jwV�X�x*Y��(`;�;[*X=^`�j+X=^�^�^$


�bX;�3���p��
@%G�Ai i2j302
@§@ 7�-E�8�� 7�Oj E3
@d��4 7��.@�=��¦��4'��(B\j$��-3.�� 
@�|
 E�� !,��(-3B8�(-�
 2&�:��i����������=�8�?i�> �� 79J���3�(��.
> �� g9��= !HW�?�)*.@ I�=�8�(B�
 © Q K N U �wª . Q K O$v U Q_j��(�@¡¬�(x¢IY��(`�]�]\[w�(`a;^aj:�(`�`a�


�bX;�EXc�	%{
�²e�-�)Aj�� 
�%&�Ai i�jSi6
�i$�8�����j���-3.D��
+§�
�'=��-�m&"/-3B8�8�� !�(-F
p0G-~�_i g  !�c'��(. 2&�|�Si���0�0 > �� 79J�
�3�(�<. >¯�� g9��= 7H6�?�)$.@ 7�=�8�(B�
 © Q K N U �wª . Q K O@v U QCj6X�V@¡¬�(]¢IY��J�3�(x\[w�J�EX�`Oj+X=^�^X*


�bX;�EVc�	0�
F%�
Fj���9�²e�� !�(����jF%{
W����B7?@>¯�� I.&j�jk
W���(���4���8�\jF¦t
W�y
W%&"3-EH/ 7��9!h+j E@
6%�
F�|';��-3B!�(9!h+j�jk
 E@
W§S�4�(��.&j
i6
*§S��B!97?3�� IjFE3
$m&�=�aj3��
$me"@�aj/i6
��G�Oj*%{
 E��B8� g ?$� jr9\5��= !�!?E)Aj@�|
�²t"39I?3-3�4 RjE²1
$²t"39����� 7�Oj$§�
*de
*²1

�+��"&j$5G
*jr�=�8�8�B\j/i6
*jr��9I?3-3��97h�j*de
Ef�,��aj*%{
*de
Ef�,"@)��(-&j$��
*�y !�$.3?@�?i�j� 
*��
E¦g�(��?@�� Ij���
*¦��"$#�j
j~
Wi$9I?3�4�(-@h* 7��9I?&j E@
65&
6iOip�4�!?!j$¦2
6i*�8���8�Aj E@
6i$�8 7��"@H!j/j~
3�k�=�!��-3�=HW�Aj E@
3���4�� !h$�4���g��9��J��²2"39����� 7�Oj

µ/N �



��������� ��
	�������

%{
 0e��-&j��-/.�j~
E²t�= g �<"3B�
/0G�������=�8�?i �Ii g �4 7��9���� g ���8�(-��!�����@> �� �i1����(9�"3���= �i1�$.@�(���<-@,G��-/.	.@)$-3�AiA�
��9�BgB8�!"3.3�4�(B���> g  7���8�(��-3B�
 © Q�R�O��&�JQ K O$v U Q�¥oj���^X*YZV�]���x�j_�(`�`��*


�bX;���=�	0�
�¦���?�ip��-���-3.�§�
S�2
_i*�!�����<��-@,��� (
sjn����(9�"3���= �%G)$-3�Aip��9�B{B8�!"3.3)C��>�����´*"3��.C���=�8�� \
 © Q K O$v U Q
R�O��&�JQ_jw]�]*YZV�V�V�x\[*V�V�]�`�j|�(`a*�=


�bX;�E]c�	§�
���
+i*�!�������<-@,��� G��-/.q02
�¦���?�ip��-F
{� i g  !�\'��(.qB7�Ci�"/���=�!�4�-C��>��<��´�"/��.n���=�8�� 2H*)Cjr��4�(9�"3���= t%G)��
-3�Ai	��9�B�
 © Q K O$v U Q�R�O��&�JQ_jwx=^$Y��(];�E]\[w�(]�]a j|�(`ac�@


�bX;�Exc�	§�
S�2
yi*�!�����<��-@,��� t��-3.�02
S¦g��?�i	��-F
rjn����(9�"3���= A.@)*-/�Aip��9�B2B!�!"3.@)D��>g����´*"3��.D���=�8�� 1"3-3.@�� �?3�4,?
9J�?i g  !�(B!B!�4�-�
 © Q K O$v U Q�R�O��&��QCjwx$�=Yb�E`a=V\[E�E`��=^Oj:�(`a=]*


�bX;��a\�p��
6�|
HE�� !,��(-3B8�(-�
gd� I��-3B8> �� 7�=H/�4�2�<-E�8�� kip��4�(9�"3���= g ���8�(-E�!������> "/-39J�!�4�-3Bg>¯�� &���=�8�� IjF����9J�?@���BG��-3.
���!?@�� IB�
/0 g�g ����9��=�!���-��8������´*"3��.����=�8�� (
 © Q<, U Q K O@v U QS�wN � QCj+��^V*YZV�V�]\[*V;�^Oj|�(`��$�=


�bX;�E�c�p��
/�y
 E�� !,��(-3B8�(-!j E@
/5�?3��-3.3 7��B8��h$?3�= Ij E@
3%{
/j���.3"@ 7�Oj3¦2
@� 
3�ui g ��)Aj@��-3.rj~
3�y
3²t���(��-F
y5��?iA�
g �= I��B8�-���>�B!�_i g �4� g ���8�(-��!�����&>¤"3-39J�!�4�-/B	> �� nB!�Ci{"3���=�!�4�-/B	��>A����´*"3��. ���=�8�� (
 © Q K O$v U Q&R�O$�A� j
a=`@¡�X¢IYZ`�X�x\[*`�V�]�j|�(`���V*


�bX;�E`c�p��
��y
CE�� !,��(-3B8�(-���-3. E@
�5��� !h*)�
 d��Ii g �� 7�=�!"3 !��.@� g �(-3.3�(-39J�r��>2d�����V=��j�i@��5 ��-3.¨d����|��
���=�8�� e>¯ 7�?i fG�|d jn�-��8�	5��= 7�4��B!�Ci{"3���=�!�4�-3B(Y�B8����h$��-@,��8�Ii g �� 7�=�!"@ 7�2��>�ip�;#@�Ci{"�i .3�(-3B!�4� )�
 © Q
K N U �wª . Q K O$v U Q_j��(`@¡¬��^E¢IY����\a=`\[w���(��xOj|�(`�`��*


�bX�]=^;��j~
�� 
Ej���?@�-@��)A��-3.A��
��y
�E��� 7,��(-3B8�(-F
30 �3'��J��B!�4�8��ip�*.@�(�*> �� y����´*"3��.2���=�8�� |��-/.A�!?@�� !� g  !�$.3"39��
�!�4�-n��>+�!?@�t.3�(-3B!�4� )���-@�?ip����)�H*)� I�4,��.&j$-@�- g ����= 7� �(�=H/�4� g ���8�(-��!�����F>¤"3-39J�!�4�-/B�
 © Q K O$v U Q+R�O��&�JQ_j
���(X@¡�X=^E¢IYZ��`$��^c[*��`X=^�j+X=^�^�^$


�bX�]$���	��
:E3
*5G
E���� !�(-3./B8�(-&j:E3
E¦t
$mG 7�4,��� 7�Oj$��-3.pdt
E��
$i*�8 7���=�!Bkip�$
Fd�?@�oip�<B!B!��-@,&�8�� ki���-A�J³W�(9J�!�4'�� g ���4 
g ���8�(-��!������B�
 © Q�R�O��&��Q K O$v U Q_jw`$�=YZx�X�x�`\[*x�Xa*�Lj|�(`��a�


�bX�]�Xc�	��
JE@
w5&
3�:�� 7�(-3.3B8�(-&j E3
3��
wjk
w�+�B!�dip�Oj/��
/§�
@';��-Cm&"3-3B8�8�� 7�(-&j3��-3. E3
3�g�� ki	��-3B�
_�¬-E�8�� 7��9J�!���-
i1�$.@�(��B�> �� e���=�8�� t��-C !�(�<�=�!�4�-r�8� g  !���8�(��-C?E)$.@ 7�=�!�4�-�
G�¬-D�G
W�:"3���Ci	��-&jw�(./�4�8�� Ij	� ) . vJL U N=T�v � ª$T � L
��N=L � v(� j g �=,��(BGV�V$�I[*V;�EX*
W¦g�(��.@�(��j@%G�� 7.@ 7�(97?��\j+�(`��$�=


�bX�]�Vc��j~
F� 
�j���?@�-@��)D��-3.C� 
��|
<E��� !,��(-3B!�(-F
�%&��³F"3B!�4�-C9J�-3B8�!��-��e��>|�!?3�pd�����]=� i1�$.@�(����>:����´*"3��.
���=�8�� (
 © Q K O$v U Q+R�O��&�JQ_j����J�/¡¬�\¢IYZV�x�V\[*V�x�x�j+X=^�^@�=


�bX�];�=�	0�
w²1
Fi*� g �� (
 2&-n�!?3��.@���8�� ki	��-3�=�!�4�-s��>_�!?3� g ���4 G9J�� ! !�(���=�!���-n>¤"3-39J�!�4�-r>¯ !�?i ����´*"3��. B8�8 7"/9J�!"@ !�
>¤��9J�8�� Wip�(��B!"@ !�Ii1�(-��!B�
 K O$v U Q+R�O$�A��QCj���^Ea�YZx$�I[*xa jy�(`���x*


�bX�]�]c�	�|
 !_�� 7�4����
g5��?i g "@�8�� ��¬�J# g �� 7�Ci1�(-��!B � �-C9�����B!B7��9���� �/"3�<.3B�
@��
/d�?@�� kip�*.@)$-3�Aip�<9���� g  !� g �� !�!�4�(B���>
���(-3-3�= 7.$� E�-@�(B�i1����(9�"3�4�(B�
|R�O$�A�(' � � TWugvJ® '�v�� j+�(]�`@¡¬�\¢IYZ`��\[w��^V�j|�(`�xa�


�bX�]�xc�	¦2
w��
F�g�$9!h$-@��)�
ed�?@� g ���8�(-E�!������9�����9�"3�<�=�!�4�-���-/.CB!�?i1�{� g�g ����9��=�!�4�-/B�
 ��v . O*N P � ' )¨K N U �wª .@� 

. '�N )J� TFR�O��&�(' � �~jw`*Y��(V�x\[*X$���Lj_�(`a;^$


µ/N*¶



��������� ��
	�������

�bX�]a\�	²1
d���B!�=h$��j*i6
j�9�%G�-3����.&jE��-/.�E@
���
�: I��.@)�
H2GHwB8�� !'=�=�!�4�-3BS9J�-39J�� 7-3�<-@,&�!?@���8 !�(�=�di1�(-��y��>W�4�-@,=�
 7��-3,��2��-��8�� 7��9J�!�4�-3B��<-2i1��4�(9�"3���= �.@)*-/�Aip��9�B�B!�Ci{"3���=�!���-3B�
 © Q K N U �wª . Q K O$v U Q_j��J�/¡�V¢IYZXa=�\[*X��;�aj
�(`�`�V*


�bX�]��c� E3
;��
=¦�)$9!h=�=�� !�\j*m{
5���9�9J���8�!��j��-/.���
*E3
=5G
=���� !�(-3.3B!�(-F
*fG"�i1�� I��9����E��-��8��,� 7�=�!�4�-{��>3�!?3��5��= 7�8�(B!����-
�(´*"3�=�!�4�-3BA��>.i1���!�4�-l��>G�qB8)$B8�8�Ii �g�4�!?l-*"�i1�� 7�<9�����9J�-/B8�8 7����-��!B�Y�i1��4�(9�"3���= p.3)*-3�Ai	��9�B{��>��W�
���4h=��-@�(B�
 © Q K N U �wª . Q�R�O��&�JQ_jwX�V*YZV�Xa([*V;�3�Ljy�(`a�a�


�bX�]�`c�	�g
/²1
@������B8�-F
|i$" g �� I9J�?i g "@�!��-3,{B8�8 I�=�8��,�4�(B�
 K ��"7 j g �=,��(Bg�Ex\[*]=^OjWX=^�^@�=

�bX�x=^;�	�G
�¦2
E�� !�*��h*B:��-3.	j~
E�g�$.@�B!9J��h6
��S�= 7�����4�(�<���(�=�!�4�-A��>�5��G0�¦Gj�j > �� :jr�¬j�%rip��9I?3��-@�(B�
 K O$v U 


' � � TW°{v��D'4± ) ,Gª . N U �/. '�N ) 7�v�� �~j6a$¡¬�(X¢IY��(x\[*X�X�jy�(`�`�X*

�bX�x$���	�|
�²t����}�Aj$¦t
*i$h����(��j$j~
���?3��-/.3�= !h=�= IjE¦t
*�� 7"3-3-@�� RjE02
@m&"@ 7B!�\)Aj$f2
E²t 7�(����� �Aj E@
��:?3�����<� g B\j=02
@i$?3���

-@�/�(�=h$��j$²1
:!y�= 7��.3�= 7� �!��-&j@��-3.	²p
$i$9I?�"3���8�(-F
�f�0&j�%&X*Y�mG !�(�=�8�� �B!9������=H/�<���4��)A> �� g �= 7�����4�(��i1��4�(9��
"3�<�= �.@)*-/�Aip��9�B�
 © Q K N U �WQ�R�O��&�JQ_j��(]$�=YZX���V\[*V$�(X�j|�(`�`�`*


�bX�x�Xc��j~
�jr� ���(��
 0G.3� g �!�4'�� "�i2H3 7�(����� B!�Ai g �<��-@,@Y i*�(�4>¯��9J�-3B!��B!�8�(-E� .@���8�� ~ip��-3�=�!�4�- ��>C�!?3� -@�-$�
����4� �Iip��-/-nH/����B(
 © Q K N U �WQ�R�O��&�JQ_jwx��*YZX�Va([*X;�E��jy�(`��a�


�bX�x�Vc�	¦2
� 
���
E������> �\j$��
��
'=��-p�:� �897h�j*��-3.�E@
²t !���-�
w0G-p��.3� g �!�4'���"�i2H3 7�(�����&B!�Ai g �<��-@, g  !�$9J�(.3"@ !�
��-e9J�-3>¯�� ki	�=�!�4�-3�����-3����)*B!�<BF"3B!��-@,4i1����(9�"3���= �.@)$-3�Aip��9�BF��-/.t�4�!B�� g�g ����9��=�!�4�-&�8��,��)*9J���
 © Q K O$v U Q
R�O��&�~jw`a$¡�`¢IYZx�x�`=^c[*x�x�`;��j:�(`�`�X*


�bX�x;�=�	�g
�j~
����*9���h��q��-3.�5&
+�y
+�: 7����h$B�
n5��-E�!��-��¬���8�Ii g �� 7�=�!"@ 7��>  !���	�(-3�� !,�)qB!"@ !>¤��9J�(Bt> �� g ?�)$B!��9����
��-3.r97?@�Iip�<9���� g  !�$9J�(B!B8�(B�
 © Q�R�O��&�JQ K O$v U QCjw`a�Yb�E]=^`\[E�E]$�(V�j:�(`�`�V*


�bX�x�]c��5G
=���= !�8�(��B���-3.Ajk
=²t�= g �<"3B�
�j�"3�4�!��./�Ci1�(-3B!���-3���=��.3� g �!�4'���"�i�H3 !�(�����gB!�Ai g ���<-@,@Y�0 g�g ����9��=�!�4�-/BF�8�
ip���<-$��97?3���<-���-3.CB!��.3�J��97?3����- g � g �!��.@��9J�-@>¯�� ~ip�=�!�4�-3B�
 © Q K N U �wª . Q K O$v U Q_j_�(�@¡¬�(X¢IY��J�E]=^c[w�J�Ex�XOj
�(`�`a�


�bX�x�xc��5G
w���= 7�8�(��B���-/.�j~
w²t�= g ��"3B�
|�| !��H/�=H/�<���4��)�.3��B8�8 I�4H/"@�!�4�-/B:> �� �9J�?i g �4�J#nB8)$B8�8�IipB�Y���.3� g �!�4'��{"�iA�
H3 7�(�����AB!�Ai g �<��-@,{��>��!?3� g ���8�(-��!�����F�(-3�� !,�)�
 © Q�R�O��&��Q K O$v U Q_j���^X*YZ��x�]\[*���=^Ojy�(`�`��*


�bX�xa\��i6
�²t"�ip�= Ij&%�
����" �(�<.3�OjG¦2
��2
�i*���(-3.3B!�(-&j���
�0�
�²e����Cip��-!j���-3. E@
gj~
�¦��B!�(-EHW�� !,@
 d�?@�
���(�4,?��8�(.k?3��B8�8��,� I�Ai ��-/���4)*B7��B.i1���!?@�$.�> �� e>  !���A�(-@�� !,�)D9�����9�"3���=�!�4�-/B��-DHw�4�?i1��4�(9�"3���(B�
/��
�d�?@�
i1���!?3�*.F
 © Q K N U �wª . Q K O@v U QCj+�(V@¡��¢IY���^@���I[w��^X$�Aj|�(`�`�X*


�bX�x��c��i6
_²t"�ip�= Ij-E@
yj~
y¦��B8�(-�HW�� !,aj|%{
y���" �(��.3�Oj:¦t
_�2
|i*���(-3.3B!�(-&jy��-3. ��
_02
y²e��<�Cip��-F
kj�"3�4�!���
.3�_i1�(-3B!�4�-/���|>  !���J���(-@�� !,�)l9�����9�"3�<�=�!�4�-3B1"3B!�<-@,��!?3�s�:�(�4,?��8�(. ?3�<B8�8��,� 7�Ai ��-3���4)$B!��B i1���!?3�*.F
 © Q
K N U �wª . Q K O$v U Q_j��(x@¡¬���\¢IY��(V�V�`\[w�(V�]=^aj|�(`�`�]*


�bX�x�`c��i6
�²t"�ip�= Ijg��
�� 
��S�()$-@�Aje��-3.�j~
C!����B!´*"@� ��
 jr���!?@�$.�>¯�� >  !���J���(-@�� !,�)�9�����9�"3���=�!���-3B "3B!��-@,
�4�8�� I�=�!�4'��t�8�(97?/-3��´*"@�(B�
 © Q K N U �wª . Q K O$v U Q_j��\a$¡¬��^E¢IY��(X�x�`\[w�(Xa�]�j��(`�`�x*


µ/N@·



��������� ��
	�������

�bXa;^;�	��
�i*�(-3.3�� !�\�g��� �Aj�§�
�m&"3�= 7-/�4�� 7��j���-3.k� 
�5&
+i*�!������
A0 Bdip�= !�2jr�-��8� 5��= 7���s�8�(97?3-3�<´�"@�1> �� t>  !���
�(-@�� 7,�)2B!�Ci{"3���=�!�4�-/BF��>�i�"/�4�!��9J�-@> �� kip�=�!�4�-/���?i1��4�(9�"3���(B�
c%&�4 !�(9J��9�����9�"3���=�!���-3B���>39J�-@> �� kip�=�!���-3���
g � g "3�<�=�!�4�-3B���>S�� !,��-3��9 i1����(9�"3�4�(B�
 © Q<, U Q K O$v U QS�6N � Q_j����\a�YZ��X$���I[*��X$�(`�j:�(`�`�]*


�bXa*���p��
3�2
@�| !�(B!B\j/i6
@0�
3d��("@h���<B8h�)Aj@��
@de
F!_���8�8�� 7����-3,aj3��-3. ��
3��
3§S����-3-3�� !)�
 7tª U v�LD' � � TFL8v � 'Z�@v(��' )
K � . O@v � L . N¬«�� � '�v ) . ' � �A� N U �6ª . ' ) ±
�5��Ai�H3 7��.3,��t��-3��'��� 7B!�4� )��y 7�(B!B\j/X=-3.s�(./�4�!�4�-&jF�(`�`�X*


�bXa=Xc�	0�
+j~
�§@�� ! !�(-�HW�� !,r��-3.~¦t
���
�i*���(-3.3B8�(-F
pf���� jr�-E�8�s5��= 7�4�s�8�(9I?3-3��´*"@�1> �� �B8�!"/.@)*�<-@, g ?3��B8�
�8 7��-/B!�4�!�4�-3B(
yR�O��&�JQ�ugvJ®;Q ��v . . Q_jwx$�¡�X�V¢IYZX�x�V�]\[*X�x�V��Oj:�(`����*


�bXa=Vc�	0�
3jk
@§@�� ! 7�(-EHW�� !,A��-3. ¦t
@��
3i$�:�(-3./B8�(-F
G2 g �!�Cip�����(.�jn�-��8��5��= 7�4�A.3�=�!�A��-3���4)$B!��B(
�R�O��&��QWugvJ®;Q
�+v . . Q_jwx�V@¡¬�(X¢IY����(`�]\[w���(`��j:�(`���`*


�bXac�=�	��
=²t�4���g��-3,?3��"3B\j;��
���
;';��-{�|� �!9!h+jjk
��|
=5G
=��
=²e�"��g� � ���� Ij;��-/. E3
;²e 7���-F
$jn����(9�"3���= S.@)*-/�Aip��9�B
B8�!"/.@)2��>69J�-@>¯�� ~ip�=�!�4�-3���$�(´*"3������H3 7�����<-{��´*"@���"3B_%���,��"/9J�B8����-3.1%���,������9J�8�B8��
 © Q �~N=T�v � Q6� . LIª � . Q
� + O$v!N � O$v U � jWV�`�]*YZX���`\[*X�`�]�jy�(`�`a�


�bXa=]c��j~
Wj~
w²2"@�8�8�(��
�%G��'��(�4� g ��-3,���-3���4)*�!��9������8�����B�> �� �B!��9�9I?3�= 7��.@�(BG��-�9J�-3.@�(-3B8�(. g ?3��B8�(B(
gjr��B8�8�� �£B
�!?@�(B7��B\j3�G-3�4'��� 7B!����)���>_5�� g �td+�\�g-!j��(`�`�`*


�bXa=xc��j~
@%G��"/97?@� �Aj/��
@%G�� ! !�("�i	��"$#+j@��-3.nm{
F!_�� !,����8�(-�
G!&�4H3 I�=�!�4�-3���+i1��4�(9�"3���= �> �� 79J���3�(��.���>�i1�$.@�(�
9J�?i g �"3-/.3B&�g�4�!?DH/����4��,��91��-��8�� !�(B8��
F�!��
��G�= ki1�-3��91.3)*-3�Ai	��9�B&��>�H6���!?~��-@�?i1�� 7Be��>�,��"/9J�B8�p��-
�!?@��9J !)*B!�!��������-@�&B8�!�=�8��
 © Q K N U �wª . Q K O$v U Q_j��J�/¡�V¢IYZX�x�V\[*Xa�a j|�(`�`�X*


�bXa�a\� E3
/��
w�� 7��.@)�
�jr��4�(9�"3���= G%�)$-3�Aip�<9�BgB!�Ci{"3���=�!���-3B���>_9��= !HW�?E)$.@ 7�=�8�Zi1��4�(9�"3���(B�
;, P ®=Q+¥ '¤N��/O��&�JQ
K O$v U QCj��=Y��(]�]\[*X=^X�jy�(`�`=^$


�bXa=�c�	%{
_���"@ I.3��-&j|i6
ym{
_¦g��-3,ajy��-3.���
|5���4�-/-3�$
~i*�!"3.@)q��> g ����B8�!��9�� ���� 8������4,��?i1�� A��-3. g ����B!�!��9������� 8�
g ��4)Oi1�� ��<-E�8�� 7��9J�!���-3B{H�)k.3���(�4�(9J�8 7��9p��-/���4)*B7��B�Y ip���4�8�B8�J��,��)*9J�� !�����-3.��Ai�)*�4�B!�J��,�4)*9J�� 7��������=�8�� 
B8)$B8�8�IipB(
 K�� L(M!N;O�� P L�QSu�v(��QCjwV=^x*YZ]�]$�I[*]�]���j:�(`�`��*


�bXa=`c�	0�
�¦t
�²t�4 !H*)AjGi6
�02
g5��<�= !h�j�¦t
����= 7h��� IjG��-/.�0�
�5G
giOip�4�!?F
�d�?@�D.@��> �� kip�=�!�4�-���-3.�>¤������"@ !�
HW�(?3�\'*�4�"3 ���>���?@�(�=�{B!�!�= 797? g ����B!�!��9������(.��g�4�!?k���=�8�� p��-3. g ��4)����B�
 © Q � �/. vJL�Qg� � '�QCj|X��*YZ]�`�Va([
]�`;�EX�jS�(`�`�V*


�bX��=^;��5G
�02
�i*�8�� !� ��
 %&��B!B!��9I?3�= 7��.3�r9J�-@> �� kip�=�!�4�-3���:ip� g B�YD?@�c� ��.3���=Hw�=�!��9n��B���- ��.3���=Hw�=�!��9�ip� g �
K�� L(M!N=O�� P LJQSu�v��JQ_j6V�X�X*Y a�a([*��x�j_�(`�`�`*


�bX��$���	de
+02
��k����,?&j+��
���� g h$��-3B8�-&j+02
Sjk
�%G�-3���<.&j�j~
�§�
+��"@�!�4�� Rj+§�
����(��.@�(�4H/��9I?&j+��-/.�5G
�¦��4��h��(��

0G-3���4)$B!��Bs��>A�!?@��-3�=�!�4'��~B!�8 7"39J�!"@ !�~��>pB8�!�= 797? ,� 7��-*"3�4�(Bs���4�!?15��� 7�()ri	��9J !��> �*9�"3Br.3��³W 7��9J�!�4�-F

� � � L8N U N=T�v � ª$T�v(� jWV=^$YZV��$�(V\[*V���X=^Oj|�(`�`a�


�bX���Xc�	%{
W02
W¦����(B�
eR�N=T%�&� � �I� O � LD' P v	�@O � �3v(�I
 2&"3�!����-@��i*�!"/.3�4�(Bg�<-nH/�4�����,�)�
W5�?3� g ip��-���-/.r�G�����+���!.F
 j
���tf���� §3���8�8�� G�+��-@�Aj/���-/.@�-s��5���¨��|�oj��(`a�a�


µ/N:N



��������� ��
	�������

�bX���Vc�	��
 ��5G
=�2
c�k"���-3.�02
�i$�= !h��@
$d�?@�|.3�"@H/�4�J��?@�(�<��9����Ai1��4�(9�"3�<�= +B8�8 7"/9J�!"@ !�y��>39J !)$B8�!�����<��-@�_H@���Ai�)*���B8��

K�� L(M!N=O�� P LJQSu�v��JQ_j6x$�¡�a\� X�]¢IYZXa([E�^Oj|�(`a=�*


�bX��;�=�	0�
F� i�HW�� !��)Aj+�2
+5�?/��- ��)Aj+i6
F�A}�� !� �Aj�02
���"3��}���-&j+��-3.6!�
�d+ 7��-F
{d�?@�1.@�"@Hw�4�J��?@�(����9�����-3�=�!"@ 7�{��>
�!?@��9J !)*B!�!��������-@� g �= !�g��>�0g��B8�!�= 79I?F
 © Q �kN=T4Q�¥ '�N=T�Q_jwX=^@�=YZV�x�]\[*Va=��jy�(`����*


�bX���]c��j~
Wi*�¬� EE��9�´�"3�(B\jw��
/¦2
6i$"3-3./�= 7�= 7� �!��-&j3²1
JE3
/d+�\)*���� Ij/��-3.�¦t
/��
wj��= 797?@�(B7B!��"3�4��
�f�"/9��4�(�= Gj��=,=�
-@���!�<9:¦g�(B8�-3��-39J����-3.A9J�-@> �� kip�=�!�4�-/���*B!�!"3.3�4�(B+�-A�Ai2)$�4�B8����-3. i1�$.@�(��9J�?i g �"/-3.3B���-�./�Ci1���!?�)*�
B!"/� g ?@�\#$��.3�GB8��<"@�!�4�-F
 © Q , U Q K O$v U QS�6N � Q_jw`��@¡¬�(]¢IYb�EV���x\[E�EV�`$�Aj|�(`a=x*


�bX���xc�	�g
S�|';��-/B{��-/. ²1
�¦���97?/�4��
k%G)*-3�Ai	��9�B!�8 !�(-@,��!?l��>:ip��4�(9�"3���= 1��.3?@�(B7�4�-�H6�-/.3B�
~¥ '¤NI�wO��&�JQ © Q_j
a=X*Y��(];�3�I[w�(]�]�]�j|�(`�`a�


�bX��a\�	¦2
���
Sj��= 79I?@�(B!B!��"3������-3.���
�¦2
_i$"/-3.3�= 7�= 7� �!��-F
�5��(�<��"3�4�B8��
 �¬-lmA
�2{
�0�B g ��-3�����Gj��(.3�4�8�� Rj + O@v
RgN=T��&� � �7� O � L(' P v��~jw'����"�i1�&X2��> �kN=T�v � ª*T � Lg¥ '¤N�T�N!± �=
30�9���.@�Ii	��9��| !�(B!B\j 2G I����-3.@�aj*§����� 7��.3�{V�X����a j
�(`���V*


�bX����c��!{
+�|
+§S��-@h��(-3B!�!��.@����-3.�¦t
��+
Sjr�<������-@��
n5� !)$B8�!���|B!�8 7"39J�!"@ !�	��>e® � T4N ) ' � 9J�(����"3�4�B!�p� B|
 � � � L¬N�

U N=T�v � ª*T�v(� j6V$�=Y a�a�a=x\[$a�a=��V�j|�(`�`��*


�bX���`c�	��
w�+��-@,��-&j 0A
wfG��B!?/�4)�Aip�Oj3��-3.��2
65�?3��- ��)�
C5g�� 7�\)sB8�8 7"39J�!"@ 7�t��> i1�� 79J�� 7�����(.�9J�(����"3���B8�e�!���=���
�0� !�(B8��<"@�!�4�-F
|¥ '¤N U � � L8N U N=T4v � ª$T�v(�~j�X*Yb�3��^c[E�3�(x�j�X=^�^@�=


�bX�`=^;�	0�
�i$�= !h��aj<E@
�i*�"@�!?��g��97h�jW��-3. E@
W�G�()��B!?3��
t����97h*�<-@,s��-3���4)$B!��B���>|9��= !HW�?E)$.@ 7�=�8�(Be��-/. g ��4)$B!��9��
9I?3�= 7��.@�(B(
+a�
�5� !)$B8�!���yB8�8 I"39J�!"@ !�1��>�9J�(����"3���B8�1��-3.q�!�!� � ��-3.k�4�!Be 7�(���=�!�4�-3B!?/� g �8�n���!?@�� 29J�(���<"3�4�B8�
g ��4)Oi1�� g ?/B�
�� � � L8N U N=T�v � ª*T�v(� jW`*YZ��]a([*��xa j_�(`a=x*


�bX�`$���	�g
6i6
6m&�= I.3��-@�� ���-3.r02
6i@�= !h��@
��S��97h*��-3,���-3���4)$B!��B���>_9��= !HW�?�)*.3 7�=�8�(Bg��-3. g ���)*B!��9�9I?3�= 7��.3�(B�
��(x*

d�?3�t9J !)*B!�!����B8�8 7"39J�!"3 !�(B���>_9J�(����"3���B8�&� ! � ��-3.s� !�M=
 K��*) Q © Q K O@v U QCj6x�V*Y��\a=V\[w�(�=^Ojy�(`���]*


�bX�`�Xc��j~
�²e�\)�Ai	�Oj+��
����(�4HW�� !�\j�de
W� i	����j8E@
�i$"3,�4)�Aip�Oj���-3.q�G
����(-@ 7��B7B!�=��
{�S�= 7���<�4�(����" g B8�8 7"/9J�!"@ !�
��'$��.@�(-39J�(B+�!?@�0i1��4�(9�"3���= S.3�4 7�(9J�!�4�-3�����4� )G./"@ 7��-@,�Hw�4�B8)$-E�!?@�(B7��B���>@H/��9J�8�� I������9J�(�<��"3�4�B8��
$R�L8N � Q 7 �/. T�Q
, � � P Q_� � '¤Q�9��:,Uj/`;�@YZ`=^`$�I[*`=^`�]�jy�(`�`a�


�bX�`�Vc��i6
@¦��()Oi1�-3.&j30�
3�g��)* 7��"3.!j$%{
3d+ 7��- �&"3�Gj��0�
@²e'$��9!h+j3��-3.s��
w5�?3��- ��)�
|5� !)$B8�!���W��-3.2i1����(9�"3���= 
B8�8 I"39J�!"@ !� ��> B���% 9J�(�<�4���8���8 7�=�B8�r?3�Iip��?�)*.@ I�=�8����Bp� ip�*.@�(����>G9J�(����"3�4�B!���!��
� � � L8N U N=T�v � ª$T�v(� j
X��*YZX=^`�x\[*X$��^�^Oj|�(`�`�]*


�bX�`;�=��5G
602
Fi*�8�� !� �{��-3.r0�
Wi6
W5��� !� ���@
�%G� g ��9J�!��-3,p�!?@�{jCjCV g ���8�(-��!�������(-@�� 7,�)nB!"@ !>¤��9J�(B���>_�8 7�<B!��9�9��;�
?3�= I��.@�(B�H�)AB!��-3,�4��9J�-��8�"@ �i	� g B�Y+� g�g ����9��=�!�4�-{�8��B���9J�(���4���8 7�4�B!����-/.�=F�Nip�����8���8 7�4�B8��
 K�� L�M7N;O�� P L�Q
u�v��JQ_jwV�V��*YZ`�]\[w��^Ea j�X=^�^V*


�bX�`�]c�p��
_d�';�= 7���B!h;�D��-3.l�y
 !y��9����\'*��hw
�i*�8�� 7���*9I?@�Iip��B8�8 7)~��>g-@�-3 !�(.3"39���-3,�.3��B7��9�97?3�= 7�<.@�(B��<-�B8��<"@�!�4�-F

K�� L(M!N=O�� P LJQSu�v��JQ_j+�(x=^$Y��(Va([w�J�E`�jy�(`��a�


µ/N��



��������� ��
	�������

�bX�`�xc��j~
y²1
S%��c�g.&j��+
 E3
S¦g�(�����4)Aj_��-3. 0�
_%{
S§3 !�(-397?�
�¦��(�<�;#*�(.$�� 7�(B!��.3"@��9J�-@> �� kip�=�!�4�-3���4i	� g�g ��-@,
��>��!?@� �!?@ !���s����-@h=�=,�� HW�-3.3B���>���B8�?i	���4�8�B8�s��-3.�,��(-E�!����H/�4�B8� �g�4�!? i i�V�¡�`�X¢I
 ¥ '¤NI�@N=T�� U vJLD�~j
V;�@YZx�X�]\[*x�V���jy�(`�`;�@


�bX�`a\�	¦2
$�G
3���(B8�\jwi6
$�G
3§@�\���4�� Ij E@
@�|
*d+�*9��;������ ! !�� I�Oj/��-3. E@
/5����= 7h���
�0 B!�Ci g ���:i1���!?@�$.�>¯�� g  !��H/��-@,
�!?@�2i1�(9I?3��-3��9�����"3-3>¯���./��-@, g �=�!?����()���> g  !���8�(��-/B{�<-�.@���!���<��
~R�L8N � Q;7 �/. T�Q , � � P Q�� � '¤Q
9_Q��wQ ,�QCj
`�`@¡¬�(`¢IY��(X$�J�EV\[w�(X@�J�*��j�X=^�^X*


µ � �



� � � ��� � ��� �

	 
�� � ������ ����� ������ � 
�� � � � � � � � � 
 � � �

! � ��"� ��� �#�$� �

&%('*),+.-/)1032 	54/674/894/8(09:;8=<>+*4/+*),0@?A<>+*),BDC=)18(E,:;)1'F2><>+.GH6 IJ4/C=ELK()1M�),NO4/PRQ MTSVU ?XW&E1GH6�Y(C=N*)10
-D:;%(+*4ZN[:\GH8]4/P^<>+*),BDC=)18(E,:;)1'_2>E16a` � ?b<>GH+cN*K()edgf=hihj4/8(0 �� � �k<>GH+.E1)Jl])1P\0('m4/8(0n4/8n4/Y=Y(+*Gporq
:;674ZN*)&0()1'.E1+.:;Y=N*:;GH8sG/<t)p4/ELKn67GD0()JG/<u-D:;%(+*4ZN[:\GH8v<>GH+mw�qTIxqzy/P;C(E,GH'*)ZQ

{�|t}1~r���^~D� �_�]�����$�>�=��~D�
� ��~D����~��u���>~�} � ��~D����~D�$���>~D}
���H����� ��� �t���^� �i�x��  ¡c¢r¢/£�¤¦¥¦§¨���¦©*ª«¢�¤H©.ª/�/©*§¬��=ªZ�HªZ£�®r¯�°D§¬±.©[£R§¨²r³/©*§¬¤D�
´rµ
´¦¶ ´¦·
¸�¶ ¹�º
»�º »�º
»�¹ »�» »1´ ¼=½]¾¿½ U5À ½Á½@Â À ½Á½Ã½ À ½Á½
·�¸ ·�· ·�» ¼=½(¾1½ UmÀ ¼=½Á½(Ä�Å*Ä À ½Á½Ã½ À Âc½Á½
¶�Æ
µXºHµ ¶�· µXº�Ç µ�µX» ¼=½ ¾ ½ U À ½Á½@Â À ½Á½Ã½ À ½Á½
µ�µXÆ µ�µXÆ

µXÆ�¹
µXÇ1´ µXÇ�¹ µXÆ�¹ µXÇ�¶ ½Á½Á½ À ½Ã½ À ½Á½@Â À ½@ÂÈ½ À ¼=½Ã½ Ä�Å*Ä À ¼=½ ¾ ½ U
µ[´¦Æ

µX¸�Æ

µ �6µ
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{ |t},~D���^~D� �_�]�����u���=�p~��
� ��~D����~��u���>~�} � ��~��Á�u~D�u����~D}
���H����� ��� �t���@� �i�5�=  ¡c¢r¢/£�¤¦¥¦§¨���¦©*ª«¢�¤H©.ª/�/©*§¬��=ªZ�HªZ£�®r¯�°D§¬±.©[£R§¨²r³/©*§¬¤D�
µX¸�¸
µX·1´ µX·�· µX·�¹ µX·�¹ ½�,½]¾1½ U5À ½ � Â ¾1½(¾ À ½]¾1½ U Â U5À ½Ã½^Â À ½Ã½]Ä�Å.Ä
Æ�Ç1´ Æ�Ç�» Æ1´rµ Æ�·�¹ ¼=½ U Â À Â�¾,½(¾1½ U

Æ�¸�¸
Æ�»�» Æ�»�º
Æ�¶�Æ Æ�¶�º Æ�¶1´ Ç�º�¶ ¼=½ � Â � À ¼=½ ¾ ½ U À Â ¾ ½ ¾ ½ U À ½ � ½ ¾ ½ U À ½@Â�� À ½@Â À ½Á½
ÇHµXÆ Ç�º�¶ Ç�Æ�¹ Âc½Á½ À ¼=½ � Â � À ¼=½(¾1½ U

ÇHµX· Ç�Æ�» ¼=½^Â À ½Á½^Â
Ç�Ç�¸ Ç�Ç�» ½Á½^Â À ¼=½^Â À ¼=½Ã½

Ç�¸�º Ç�¸�¸ Ç�¸�» ½Ã½^Â À ½Ã½ À ½^Â À ¼=½^Â
Ç�¹�¶ Ç�»�º Ç�»�¶ ¼=½^Â À ½Á½Ã½ À ÂÈ½Ã½ À ½Á½
´¦º�º Ç�¶�¶ Ç�¶�¸ ´¦º�» ¼=½^Â À Âc½^Â�¾
´rµ�µ ´rµXÆ ´¦º�· ´rµXÇ ½Á½@Â À ½Á½ À ½@Â À ½ U ½]¾¿Â
´¦Æ�¹ ´¦Ç�º ´¦Ç�¹ ´�´¦¸ ½Ã½^Â À ½Ã½ À ½^Â À ¼=½^Â
´�´¦Ç ´�´¦Æ ´�´�´ ´�´¦¶ ½Ã½^Â À Âc½ � Â ¾ À ½Á½ À ¼=½^Â À ½@Â

´¦¹�¶ ´¦»�Æ ½Á½Á½ À ½@Â À ½Ã½Á½ À ½Á½@Â À ¼=½@Â
´¦¶�» ¸HµXÇ ¸HµX¶ ½Á½@Â À ½Á½Ã½ À ½Á½ À ½@Â À ¼=½^Â
¸1´¦Æ ¸1´¦¶ ¸�¸�Æ ¸�¸�¸ ½Á½Ã½ À ½^Â À ½Ã½ À ½^Â À ¼=½^Â��V½ ���
¸�¸�¶
¸�·�º ¸�»�Æ ¸�»1´ ¸�»�Æ ½Á½@Â À ½@Â À ½Á½ À ½Ã½Á½
¹HµX¸ ¹HµX· ¹HµXº ¹HµX¸ Â � ½ � Â�¾ À Â ¾,½Ã½ À ½^Â�¾,½ À ½Á½@Â À ½Ã½Á½ À ½@Â À ½Á½¹�¸�» ¹1´¦¸ ¹�·�Æ ¹�·�Ç Â � ½ � Â�¾ À Â ¾,½Ã½ À ½^Â�¾,½ À ½Á½@Â À ½Ã½Á½ À ½@Â À ½Á½
»�»�Ç »�»�¸ »�Ç1´ »�Ç�¹ ÂÈ½Ã½ À ½Á½

·�º�Æ ·�º1´ Â ¾1½Ã½ À ½^Â À ½Á½Á½ À ½Á½^Â
·1´¦Æ ·1´¦º ·1´¦¸ ·�¸�» ½(¾,½ U � À �$½ U Â À ½@Â
¶HµX¹ ¶HµX»

¶�Ç�º ¶�Ç�¸ ½^Â À ½Ã½ À ½Á½Ã½ À ½^Â��
µXº�º1´ ¶�¶�¸
µXº�Æ�Ç µXº�Ç�Ç µXº�Ç�Ç ½^Â��V½ U � À ½ U Â�� À �$½ U Â À �$½ U �
µXº�¸�¸ µXº1´¦¸ µXº�¹�Ç µXº�¹�¸ ½Ã½ À ½^Â À �$½Á½ À �$½@Â
µXº�»�º µXº�»�Æ µXº�»�Ç ½^Â À ½Ã½ À �$½Ã½ À ½Á½^Â
µXº�»�· µXº�»�· µXº�»�» µXº�·Hµ ½^Â À �$½^Â����XÇ �

µ � 
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{ |t},~D���^~D� �_�]�����u���=�p~��
� ��~D����~��u���>~�} � ��~��Á�u~D�u����~D}
���H����� ��� �t���@� �i�5�=  ¡b¢D¢Z£ ¤�¥¦§¨���Z©.ª�¢�¤H©.ªZ�/©[§¬�H=ªZ��ªZ£�®r¯�°D§¬± ©L£ §¨²r³H©*§¬¤D�
µ�µXº�¸ µ�µXº�¸ µ�µXº�º µ�µXºHµ ½Á½ � À �u½^Â À ½@Â À ½Á½
µ�µ�µXÇ µ�µ�µXÇ µ�µXº�¶ µ�µ�µ�µ �$½@Â ����µ � À �u½Á½ À ½^Â À ½Á½ À ½Ã½^Â
µ�µXÆ�Ç
µ�µXÇ�Ç µ�µ[´¦¸ µ�µ[´¦Æ µ�µ[´¦¹ �$½Ã½ À ½Á½
µ�µX¸�Ç µ�µX¸�¹ µ�µX¹�Ç ½Á½@Â À ½Á½Ã½ À ½Á½ À ½@Â À �$½@Â À ½^Â�� À �$½Á½
µXÆ�º1´ µXÆ�º�Æ µ�µX·�¹ µ�µX·�· �u½Á½ À Âc½Á½ À �$½@Â À ½^Â
µXÆ�Æ�¹ µXÆ�Æ�Æ µXÆHµX» µXÆHµX· �$½^Â À ½ � Â�¾ À ½]¾1½ U5À ½@Â À ½Á½ � À ½Á½Á½µXÆ1´¦· µXÆ1´¦¹ ½ � Â�¾ À �X¸�Â ¾ À �$½ U Â À �X¸ �X¹	� À ½Á½ � À �u½^Â

µXÆ�¹1´ µXÆ�¹�¸ ½Ã½ � À ½^Â��
µXÆ�»�¶ µXÆ�»�¸ µXÆ�»�¶ µXÆ�·�Æ ½^Â�� À Â ¾,½ � � À ½Á½ � À ½Á½^Â À ½ � Â À ½ � Â�¾ À ½]¾,½ U �

µXÆ�¶Hµ µXÆ�¶�Ç ½^Â�� À Â ¾,½ � � À ½Á½ � À ½Á½^Â À ½ � Â À ½ � Â�¾ À ½]¾,½ U �µXÆ�¶�¹ µXÆ�¶�¸ µXÆ�¶�» µXÇ�ºHµ ½@Â�� À Â�¾,½ � � À ½Ã½ � À ½Á½@Â À ½ � Â
µXÇ�Æ1´ µXÇ�Æ1´ ½^Â�� À ½ � Â�� À Â ¾,½ � � À ½Á½ � À ½Ã½^ÂµXÇ�Ç�Æ µXÇ1´¦º µXÇ�ÇHµ µXÇ�Ç�Ç ½^Â�� À Â ¾,½ � � À ½Á½ � À ½Ã½^Â
µXÇ�Ç�· µXÇ1´rµ ½@Â�� À ½Ã½ � À �$½@Â

µXÇ1´¦» µXÇ�¸Hµ µXÇ�¸�Ç ½ U Â�� À �$½ U �
µXÇ�»�Æ µXÇ�»�¸
µ[´¦º�» µ[´¦º�» µXÇ�·�¶ µXÇ�¶Hµ ½^Â�� À �$½^Â À ½^Â
µ[´�´¦º µ[´�´¦º µ[´¦Æ�Æ µ[´¦Æ�» ½ ¾ ½ U � À �$½ U � À ½ U Â��
µ[´¦¹�º µ[´¦¹�º µ[´¦¶�¸ µ[´¦¶�» �$½ U � À �$½ U Â À ½ U Â UmÀ ½]¾1½ U

µX¸HµX¸ µX¸HµX¸ ½^Â À ½Ã½ À �$½@Â À ½^Â��
µX¸�Ç�¶ µX¸�Ç�¶ ½Á½ À �$½@Â À ½@Â À ½Á½ �
µX¸�¶�Æ µX¸�¶�Æ ½Ã½ À ½^Â À �$½^Â À �u½Á½ À ½Á½Ã½
µX¹�ÇHµ µX¹�Æ�· ½^Â À ½Ã½ À �$½^Â À ÂÈ½Ã½ À ½Á½Ã½
µX¹1´rµ µX¹1´rµ ½Ã½ À ½^Â À �u½^Â À �u½Á½ À Âc½Á½
µX»�Ç�¶ µX»�Ç�· ½@Â À ½Á½ À ½Á½Á½ À �u½^Â À ½Ã½ �
µX»�¹�· µX»�¹�¹ ½Á½Á½ À ½@Â À ½Ã½ À �$½^Â À ÂÈ½Ã½

Æ�·�»�» Æ�·�·�¸ Æ�·�¶�¶ Æ�·�¶�¶ ½ U�* �
Æ�·�¶�º Æ�·�¶�· Æ�¶�Æ�¹ Æ�¶�Æ�¹ ½ * �
Æ�¶Hµ[´ Æ�¶�Æ�º Æ�¶�ÇHµ Æ�¶�ÇHµ ½ * �

Æ�¶�Ç1´ Æ�¶�Ç1´ ½ * �
Æ�¶�Ç�· Æ�¶�Ç�¶ ½ * �

µ � �



� �(|$��~��������*�	�^�Ã��������~���

{ |t},~D���^~D� �_�]�����u���=�p~��
� ��~D����~D�$���>~D} � ��~��Á�u~D�u����~D}
���H����� ��� �t���@� �i�5�=  ¡c¢r¢Z£ ¤¦¥¦§ ���Z©.ª«¢�¤H©.ªZ�/©[§¬�H(ª/�HªZ£�®r¯«°D§¬± ©L£ §¨²r³H©*§¬¤D�
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