
�

����� ���
	���
�����	 ��������� ����� � ��������	 � ���! "���#�$�%��&(')���� !�*

')�+���-,�.���� � � �/
����0	 .1&2��3546��	�7

8:9%;=<?>A@CBEDGF�HJI�KLF�MN;
HPORQGF�@CHAMS@T<?>VUG@LF�BW;
HAH

XAY:ZJ[]\^Y`_�abZdc:Y�egf�ZhZJiAc
Z^jAk`_
edf=lPc
mNnpo^ZPcrq^Y=_]\^f�Z^stY�ZNnuX]Y

v2>AF+wx9:KLKC9�yz@LHA{�|P;�|PF�Mzyz@LKCK~}tF+|A�J}AKL@T��>AF�O�@CH���>AF

�*�AMS9=|PF�;
H!v~M-;�HP�S;=<��S@C9:HP�z9:H�v�F�KCF�<�9=B�B��AHA@T<�;��S@L9=HP�
��9=Ku���h�AU�M��A�^�����:�=�



����� ���	��

������� �������	� ���	� � �����	��� � ����� ���!�"�#�%$ & ���'�(�)�
& �*
*�,+.-/�	� � � �����	�%� -0$1
3254��	�'6

798;:;<�=?>A@ B.CEDGFEHICEJ#K�LMCE>NDOJP>I<�=RQ�>ICE@S:TDOD
UOV�WYXPZ\[^]_WY`bac `Gd;[Ae c V�fgZ\V�hjikal [mV	nEZ\[If

opZ\q�[r]A` l q�eTs^al [Gt l ]A`mZ\[IZ\[IuPZ\V�V l V�f*vxw_V�szyP[m{ c `AWYu*|�}
t c [I`IZ\V~]I]A`m[b�������Ohj���b�P|g�1d;[�e c V�fPZ\V

��Zrex�Y�)�?�	��hj�������rhj�P|,�A���P���~�������k�~�?����hj���b���rhj�P�P�g���P�
Z\{ c W�ex�O����Z\V��reYZ\[b��V�WYZ\{ c V�Vp�P��WYV�s�yP[I{ c `AWYu#� l V�WY�_Z\[Ae c V�fPZ\V�� ��Z

¡*¢T£\¤b¥�¦~§�¤
wxV!`Iq�W¨];© c ©EZ\[�ª«Z?��Zb]I¬r[�W­nEZ c [IZ c e~`AWY{�Z?yPn�®AZb¬r`¯`m[ c ¬muPWYV�f°]�±j]A`mZ\{²¬ryPV~]_W¨]A`AWYV�fky�s�`Iq�[IZ\Z?{³yj���

l e­Zb]´vx{�yP`�W­ygVµ��Z\`IZb¬r`AWYyPV��¶yPn�®AZb¬r`·`I[ c ¬mugW­V�fE�p[IyPn~yg`1¬ryPV	`m[Iy�e�}^�EZ c ¬Iq�ª�yP[IugWYV�f*ª�WY`Iq c {�y���Z\[ c `IZ
c ¬\¬ l [ c ¬r±P�gWY{�©�eYZ\{�Z\V�`IZb�³WYV*© c [ c e�eYZre�yPV c ª�yP[Iu�]A` c `AWYyPV�¬me l ]�`IZ\[b� c V~�³`Iq�Z\[IZrs�yP[IZ�yP©~Z\[ c `AWYV�f1s c ]A`ª�WY`Iq�y l ` c V	±�]A©EZb¬mW c e¸WY�\Zb�¹q c [^��ª c [mZP�º��q�Z�[IyPn l ]A`mV�Zb]I] c V~�!» l~c e�W­`A±�y,s¼`mq�ZG]A±�]A`IZ\{�W¨] c ¬mq�WYZ\XPZb�n	± c ¬ryg{°n�WYV c `�W­ygVMy�s?`Iq�Zb]AZ!XPW¨]_WYyPV�{�y�� l e­Zb]´ª�WY`Iq c V c ���gWY`AWYyPV c e c `I`mZ\V	`AWYyPV%{�yj� l eYZ*ª?q�W¨¬mq[IZb¬ryPfPV�WY�\Zb]OZ\[I[IyP[^]�� l [AWYV�f!`Iq�Z1`m[ c ¬muPWYV�f~���yP[TyPn�®AZb¬r`T`I[ c ¬muPWYV�fOWYV1WY{ c fPZ?]AZb» l Z\V~¬rZb]½ª�Z c ©�©�eY±1`mq�Z«{³Z\`Iq�yj�¾y�s c ¬r`AWYXPZ«¬ryPV�`Iy l [T{�y���Zre¨]vN]AV c uPZb]¿}Gª?q�W¨¬mq.¬ c VÀnEZ l ]AZb�%s�yP[°¬ryPV�`Iy l [���Zb]I¬r[�W­©�`�W­ygV c V~�%ZrÁj`m[ c ¬r`AWYyPV c ]¾ª�Zre¸ex��Â�Z
]�q�y�ªq�y�ªÃ`Iq�Z1]AV c uPZÄW¨]�WYV�WY`AW c e�WY�\Zb� c�l `myP{ c `AW¨¬ c e�eY±*n�±Å`Iq�Z¾{�yP`AWYyPV
��Z\`mZb¬r`AWYyPV
{�y�� l eYZP�pZrÁj©�e c WYV�`Iq�Z`I[ c ¬muPWYV�f�{�y�� l eYZP� c V~����Z\{�yPV~]�`I[ c `IZ³`Iq�Z
��Z\`IZb¬r`AWYyPVMy�s?Z\[I[myP[^]k� l [AWYV�f�`Iq�Z!`I[ c ¬mugW­V�f�n�±�`Iq�Z
c `I`IZ\V�`AWYyPV!{�yj� l eYZP�dTÁ�©~Z\[AWY{�Z\V�`^]?]�q�y�ª `Iq c `¯`Iq�W¨] c ©�©�[my c ¬mq c e�eYy�ªG] c [IyPn l ]A`�[IZ c e�h	`�W­{³ZGyPn�®NZb¬r`�`I[ c ¬IugWYV�f°y�XPZ\[e­ygV�f1WY{ c fPZ1]AZb» l Z\V~¬rZb]\�«U�]_WYV�f c s�yP[I{ c e~Z\[m[IyP[�{�Z c ] l [mZ\{�Z\V	`�©�[IZb]�Z\V	`IZb�³WYV*`Iq�W¨]�© c ©~Z\[�WY`�ª�W�e�en~ZG]Aq�y�ª?V¾`Iq c `;`Iq�Z�{�y�XgWYV�f·yPn�®AZb¬r`TWÆ]9WYV�`Iq�Z?¬rZ\V	`mZ\[;y�s#`Iq�ZÇWY{ c fgZ¯WYVÅ�g��©~Z\[^¬rZ\V�`¯y�s c e¸e�WY{ c fPZb]\�

È É 	0
*&2���! "3�
�����	

ÊuHW<�9=B�|A�A��F�M?Ëh@T��@C9:H���>AF¾ÌPF�KTO 9�w*M�F�;
Kg�S@CB�Fz@LBW;�{:F�|AMS9^< F��S�b@LHA{�>P;=�2}PF�<�9:BVFGB�9=MSF ;
HPO�B�9=MSF�@LB�|P9=MrÍ
� ;
H^���kÎ2F <�;
�P�bF#9�w2��>AF#@CHP<�M�F�;:�b@LHA{W< 9:B�|A�J�-;
��@L9=H�|PF�M�wx9=MSBW;�HP<�FkÏR;�M��AKLF 9
w5�S>^�AB/}R�S;�ÐA���S>P;�� F�Ë%F�M^Ð
�by29*Ð%F ;
M-���S>AF <�9=B�|A�A� ;
��@L9:H];
Kd|P9�y2F�M�Oh9:�A}JKLF���Ï/MSF�;�K~�S@CB�Fz@LBW;�{:F |JMS9^<�F�����@CHA{�<�;
HWHA9�y }PF ;
|A|AKC@LF�O
��9�M�F�;
K~y59:MSKTOW;
|A|AKC@ <�;��S@C9:HP� �·ÑG�A��9:HA9=B�9:�P��Ë%F�>A@ <�KCF����^�bF�MrË^@ <�F+M�9:}P9:� ���P9:M�BW;:<->A@LHJF��2;=�S��@T����@LHA{/>P;
H]OEÍ
@T<�;
|A|PF�O!|tF�M-��9=HP�#;�MSF�F�Òh|PF�<���F�O �S9�}PFW< 9:HP�b�SMS�]<��SF�O!yz@L�S>J@LH!�S>AF�HJF�Òh�+��F�H Ð%F�;�M-����Ó�HAFV@LB�|P9:M��-;�Hh�
� ;:�mÔ/wx9:M ���P<->WBW;:<->A@LHJF��*@ �2MSF ;
K~�S@CB�F�B�9:��@L9:H0OhF��SF <��S@C9:HR;
HPO�M�F�;
K~��@LB�F�9:}pÕbF�< �z�SM-;=<ÖÔ^@LHJ{A��ÊuHW�SM ;,×0<
��<�F�HAF��29=HAF#>];:�z�S9WOhF��SF�<��N;
HPO���M-;=<ÖÔ�9=�S>AF�MGB�9PË^@LHA{ 9:}pÕbF�< �-���A9=M �bF�MrË^@ < F MS9=}t9=�-� < KLF�;�HA@LHA{���>AF³Ø]9%9:M
>P;�Ë%F ��9�;�Ë%9=@ OW��� ;
�S@C9:HP;�MrÐR;
H]O0BV9gË^@LHJ{#9:}]���-;=<�KLF ���AKL@¨Ô%F >^�ABW;
H]��9:M ;
HJ@LBW;�K ���
ÙzF�<�F�H^�SK¨ÐW��9R<�;�KLKLF O Ú�Û�ÜNÛ%Ý#Þ�ßgÝ#à�Û�á,â�y5F�MSF�F�Ò^|P;�HPOhF�O ;�KLKL9�yz@CHA{��S9W��M-;
H]��B�@C� ;�{=MSF�;�� ;
B�9=�AHh� 9
w

OA;��-;�@CH�>A@C{:>!�b|tF�F�Od� v2>JF�MSF�wx9=MSF%�P@LHRHAF�;�MGwx�A�S�JMSF#@CH���F�KLF�< 9:B�B��AHJ@ <�;��S@L9=H�B�9=MSF ;
HPO�BV9:MSF ;�|A|AKL@T<�;gÍ
��@L9:H]� ��M-;�HP��B�@C�S��@LHA{�@CBW;
{=F��Gyz@CKLK5<�9:BVF#�A|~��Ñ�K ��9W��>AF�@CB�|P9:M��-;
H]<�F�9
wN@LBW;�{:F�|AM�9^<�F��S�b@LHA{Ryz@LKCK*MS@T��F%�

�



�A9:M+F�ÒJ;
BV|AKLF%�P9:HJF�yz@T��>AF�� ��9�� ;
K¨ÔMËh@T;0��F�KLF <�9:HhwxF�MSF�HP< @LHA{/�S9WF�;=<?> 9=�S>AF�M ;=�#<�KC9%��FV;:� |P9%����@C}AKLF/�S9�;
w ;=<�F�Ï%��9gÏ=w ;:<�F <�9=HEË%F�M �S;��S@L9=H~�A@u� F%��HJ9:�zMS@C{:@TOhK ÐW�b@L���S@LHJ{�@LH�wxMS9=Hh�z9�w*��>AF <�;
B�F�M-;h�J;
HPOWF�Ë%F�H�}PF�@CHA{#wx�AKCK Ð
@CH �S>AF/B�@ OJOhKLF+9
w���>AF/<�;�B�F�M-;/@LBW;�{:F%�ÅÊuH��b�P<?> ;
H ;
|J|AKL@T<�;
��@L9:H!�S>JF/<�;
B�F�M-;����G|P9%�b@L�S@C9:H!>P;:�+�S9W}PF
<->P;
HJ{:F�O���>P;
�5�S>AF ��y59#|P;�MS��HAF�M-�5;
KCyz;�ÐA�5;
M�FkÔ%F�|A��@LHV�S>AF BV@ OAOhKCF29�w*��>AF <�;
B�F�M ; @LBW;�{:F%�?Ó w�<�9:�JM-��F`�
��>AF+�SM-;=<ÖÔ^@LHJ{#9
w �S>AF ��|PF�;PÔ%F�M����2>AF�;=O0>];:�z�S9/}tF Oh9=HAF#@CHWMSF�;�K~�S@LBVF%�

�A9:M5MSF�;�Kt��@LB�F59:}pÕbF�< ����M-;=<ÖÔ^@LHA{+@C�2@ �*HAF <�F��S��;
M^Ð��S9#>];,Ë%F ;#< KL9%�bF�O�KL9%9:|W}PF��by2F�F�H/��F�H]��9:M �OÏ�yz>A@T<?>
|AM�9^Oh�P<�F � ��>AF/@LBW;�{:F�OJ;
�-;�Ï!;�HPO";=<��S@C9:HMÏWwx9:M+F�ÒJ;
B�|AKCF#B�9PË^@LHA{/�S>JF�<�;�B�F�M ;��S9W�SM ;:<\Ô ;WB�9PËh@CHA{
9=}pÕbF�<�������9PË^@LHA{���>AF�<�;
B�F�M ;#@LB�|JKL@LF ���S>];
� HAF�y @CBW;
{=F OA;
� ;�yz@LKCK�}PF#��M-;�HP� wxF�M�MSF�O�@CHh��9���>AF/�mÐJ����F�B
;�HPO ��>AF�MSF wx9:MSFVHAF�y ;:<���@L9:H]� >P;�Ë%F���9 }PF�|PF�M�wx9=MSB�F Od�.Ê w ;�B�9PË^@LHA{��mÐJ���SF�B)OhF��SF�<�� ��;
H19:}P�b�-;:< KLF%�
;=<��S@C9:HP�G>];,Ë%F �S9�}PF/<�;�MSM�@LF�O�9=�A� �S90;,Ë%9=@ O���>AF�B �P;�HPO��S>AF/<�;
K < �AK ;��S@L9=HP�zHAF�<�F����S;�MrÐ���9W;:<->A@CF�Ë%F+�S>A@T�
� ;:�mÔ+>P;�Ë%F5�S9�}tF�O^9:HAF5@LH#M�F�;
K^�S@CB�F%���A9:M*9=}pÕbF�<��~�SM ;:<\Ôh@CHA{��S>AFN�mÐJ���SF�B >P;:� �S9+<�9=B�|A�A��F*�S>JF2HAF�< F��S��;
MrÐ
B�9=�S@C9:H#9�wg@L�-� <�;
B�F�M-;2w ;:��� F�HA9:�J{:>/�S9�Ô%F�F�|+�S>JFz9:}pÕbF�<�� @LH#��>AF�ÌPF�KTO#9
wºË^@LF�y+���AMS9=B �S>JF���FzM�F	�r�JF���� ��@L�
wx9=KLKL9�y�����>P;
� HA9:��HAF�< F��S��;
MS@CK Ð�
:� @CBW;
{=F���|PF�M ��F�<�9=HPO
�p��>AFzHA9=MSBW;�KEË^@ OhF�9 M-;��SF��~>];,Ë%F5�S9 }PF�|AMS9^< F��S�bF�O
}A�J����>P;
�5;�H��A|A|PF�M�}P9:�AH]O wx9:M��S>JFG|AM�9^<�F�����@LHJ{ ��@LB�F5>P;:���S9+}PFGBVF���@CH�yz>J@ <->��S>AFz��M-;:<\Ô^@LHA{+�-;=�mÔ/<�;�H
}PF#|PF�Mbwx9:M�B�F�Od�2� @L9:KT;
��@LHA{/�S>A@T� �J|A|PF�MG}P9=�AHPO�MSF ���AKC�-���Awx9:M F�ÒA;�B�|AKCF%�%@LH�KC9%�b@LHA{���>AF+B�9PËh@CHA{�9:}pÕbF <����
�!F+yz@LKLK <�;
KCK~�S>A@T�2�A|A|PF�M�}P9:�AHPOW�S>AFµÞ���ÜNÞ�����������âbÜ��rÛ�Þ��EÜx�Ayz>A@ <->W@ �z;�H�@LBV|t9=MS� ;
H^�z<->P;
M ;:<���F�MS@CI�;
��@L9:H
9�w*M�F�;
K~��@LB�F �mÐJ����F�BW��� ����� �

� 9+w ;
M2wx9:M5MSF�;�Kd��@LB�Fz@CBW;
{=Fz|AMS9^<�F �S��@CHA{/��|PF�< @ ;
KC@LI�F O >P;�M-OhyN;
M�F%�A;�HPOW��|PF�<�@T;
KP|P;
M ;
KCKLF�Kg<�9=B�|A�A��F�M-�
>P;=O6��9W}tF��]��F�Od�dwx9=M F�ÒJ;
B�|AKCF%�Awx9:M |AM�F�|AM�9^<�F��S�b@LHA{J�TÌPKL��F�MS@CHA{A�d9=M <�;
KT<��AK ;��S@C9:H�9�wz9=|A�S@T<�;
KÇØ]9
y+� v2>AF
Oh@T�S;=OEË=;
H^�-;
{=F�9�wN���P<-> ;�H�;�|A|AMS9`;:<-> @ �G��>P;
� yz@L�S>!;/HAF�y {:F�HJF�M-;��S@L9=H 9
wNB�9:M�F |P9�y2F�M�wx�AK*>];
M-O^yz;
M�F
��>AF!;
KC{:9:M�@L��>ABW��>P;�Ë%F ��9 }PF"M�F�@LBV|AKLF�B�F�Hh��F�O ;
H]O HAF�y ��9
wx�byN;
MSF �]��@LHJ{ �S>JF HAF�y >];
M-O^yz;
M�F">];:�
��9 }PF OhF��b@L{:HJF�Od��v2>J@ �W<�9%�b�SK¨Ð |AM�9:{:M ;
B�BV@LHA{�9PË%F�M�>AF�;=O <�;
H }PF ;�Ë%9:@ O^F�O @ w ; M�F�;
K+��@LB�FW@LB0;
{:F
|AM�9^<�F�����@LHJ{/�mÐJ���SF�B @T�2@LB�|AKCF�B/F�H%�SF�O#@CHW;���� ;
HPOJ;
M-OW|AMS9={:M ;
B�B�@CHA{+K ;�HA{:�P;�{:F MS�AHAHJ@LHA{�9=H�;�MS}A@C�SM ;
MrÐ
y59:MrÔJ��� ;
��@L9:H]��� v2>AFWO^@Æ×0<��AKL�IÐ @T�#�S>P;����S9^OA;�ÐJ� {=F�HAF�M ;
K2|J�AMS|P9%�bF�y59:MrÔJ��� ;
��@L9:H]� KT;:<\Ô"��>AF�MSF �r�A@CMSF�O
��M-;
H]��B�@T�S��@C9:HWM-;��SF+wx9:M�MSF�;�K~�S@LBVF @LBW;�{:F |JMS9^<�F�����@CHA{�{:@¨Ë%F�HR; wxM ;
B�F M-;
��F#9�w!
:��@CBW;
{=F���|PF�M ��F <�9:HPOg�
v~9#|AM�9^<�F���� F ;:<->��^��
�"��^��
 wxM-;�B�Fz9
w ;+�bF	�r�JF�HP<�Fz9�w <�9:KC9:M�@LBW;�{:F�� �-;gÔ%F�H�;���Ë^@ OhF�9 M-;
��F¾Ï#
:�+@LBW;�{:F��
|PF�M ��F�< 9:HPO³Ï�
 � ��@LKCKL@C9:H+}EÐ^�SF ��|PF�M��bF�<�9=HPO#>P;�Ë%F��S9 }PFz>P;�HPOhKLF Od�OÓ�H�; ��
 � �MÊ%$ � y59:MrÔJ��� ;
��@L9:H�9=HAK Ð
�+@LHP�b�SMS�]<��S@C9:HP��wx9:M5F�;:<->/|A@ Ò^F�KP<�9=�AK O/}tF��P�bF�Od�?Ñ �����AB�@CHA{ ; KC9%;:O'&�����9:M�F+;
M <?>A@C�SF�< �S�AM�F�
 @LH]���SM��P<���@L9:H]�
;�MSF�HAF�F OhF�O���9�KL9`;:O���>AF#|A@¨ÒhF�K*;�HPO��S9W�b�S9=MSF��S>JF�MSF��b�AKL��� � 9�yz@C�S>R�S>AF�M�F�BW;
@CHA@LHJ{)(�@LHP�b�SM��P<��S@C9:HP� ;
{=KL9:}];
KP�-;=�mÔ/KL@ Ô%Fz@CBW;
{=Fz|AMS9^< F��S�b@LHA{ y29:�JK O�>P;�Ë%FG��9 }PF+O^9:HAF%��v2>J@ �*@ �*�AHAM�F�;
KC@ �b�S@ <2F�Ë%F�H�@ w �S>AF�M�FGy5F�MSF
( � @LH]���SM��P<���@L9:H]� ;�Ë=;
@CK ;�}AKLF%� � 9=B�F/;
�J�S>A9=M-� F ���S@CBW;
��F#��>P;
� 9:HAF/HAF�F�OJ� �J|"��9"� �+* @CHP����MS�P<���@L9=HP� |tF�M
|A@¨ÒhF�Kd�S9�{=F�� ;�<�9:B�|JKLF���FG>A@C{:>RKLF�Ë%F�KP@CHh��F�MS|AM�F��-;��S@C9:H�9�w�;�H�@LB0;
{:F,� �:�=�~�+-	� �

v~9 >P;
HPO^KLF���>AFR;
B�9=�AHh�+9�w+OA;��-;�@CH M�F�;
K5�S@CB�F�@LBW;�{:F/|AMS9^< F��S�b@LHA{ 9=HAFW>P;:�#��9!<?>P;�HA{:F/wxMS9:B ;
B�9=MSF��b�-;
��@ <z|AMS9^< F��S�b@LHA{ ����M-;��SF�{	Ð���9#;+|A�AM�|t9`��@¨Ë%FG9=HAF%�%@u� F%�~HA9:�5F�Ë%F�MrÐ |A@ Ò^F�K^9
w ��>AFG@CBW;
{=Fz�b>A9:�AKTO�}PF
|AM�9^<�F�����F�O�}A�J� 9:HAK¨ÐW�S>AF�@CHh��F�MSF��b�S@CHA{�|];
MS� �G�S9V|tF�M�wx9:M�B ;�{=@ Ë%F�HR�-;=�mÔg�+v2>A@ �G|J�AMS|P9%�b@ Ë%F |AMS9^<�F �S��@CHA{
�b�SM-;��SF�{	Ð�@ � ���ABVBW;
M�@LI�F�O�@CH ;�HAF�y�|P;�M-;:O^@L{:B <�;
KCKLF�O Û���ÜNÞ�.+�/.�ÞÆâ�Þ�����yz>A@ <-> <�;�B�F/�A| @LH���>AF�ÌPF�K O
9�w <�9:B�|J�A�SF�M°Ëh@T��@L9=H0�1
h� �A��2h�3
+(�� �Wv2>AF�BW;�@LH |AM�@LHP< @L|AKCF�9
w ;:< �S@ Ë%F
Ë^@ ��@C9:H <�;
H }tFVOhF���<�MS@C}PF�O"}~Ð!;
OhFbÌPHA@L��@L9=H�9�w?Ñ�KL9:@CB�9:HJ9%��� �+��4
5
6�7 8:9�;=<>8@?�8BA'CEDGF1Þ�.+�H�²ÛJI��K��LNMO�H� �QPJ�����RI�S�ÜQ�H�/.�ÞÆâ�Þ����UTWVpÛ+X��ÀÜ�Ý'�MÞ��*Û�ß��^âMÞ���Û'à�Û�á.Ü Ý#Û�Ü*Ü�Ý'�

I��K��LNMO�H�Y�\Û��ZLN�kâ[��M\.+�^Ú
DG@\]gF�MSF�H^��wxM�9:BE�S>];
�z�S>JF#;�|A|AM�9%;:<->�9�w!� ;
M�M�� ���+� �S;�ÐJ�N4
^`_ba	a�DcF1Þ�.+�H�'Þ��*Û�ß��râ	Ted)�râ�Þ�ß��'Û�M�ß����bÞ Ü�Ýf�³â
Üg��â[��M\.+�µÛ
I��h��LNMO�i�/Þ���Ü�Ý'�kjk��MYÚl�QPG�����RI�S�ÜQ�H�G.�ÞÆâ�Þ����

à«Þ Ü ÝÀÜ�Ý'�râ	�ÅÞ��*Û�ß��râ






� 9=B�F 9�w��S>AF BW;
@CH��SF <?>AHJ@ <�;�KdB�F�<->P;�HA@ �bBW�*9
w5;=<��S@¨Ë%FkËh@T��@C9:HR;
M�F#|~ÐhM ;
B�@TOA���J;
�S��F�H^�S@L9=HWB�9^Oh�AKCF����A9=M
Ï/@CH�{=F�HAF�M ;
KTÏ0��F�KCF�<���@ Ë^@L�IÐ#@CH��b|P;:< F%�A�S@CB�F ;�HPO�M�F���9=KL�A��@L9=H �1
+( �u�

DG�AM�@LHA{ �S>AFz|P;=���ÇÌ¼Ë%F�Ð%F�;�M-��BW;�HEÐ ;
�A��>A9:M � >];,Ë%F5|AMS9PË%F�H �S>P;����P��@CHA{ �S>JF�;:<���@ Ë%F?Ëh@T��@C9:H�|P;�M-;:O^@L{:B
M�F�;
K+�S@CB�F < 9:HP�b�SM-;�@LH^�-�W<�;�H }PF���;
�S@T��ÌPF Od�+;
HPO |AMS9=B�@ �b@LHA{ ;�KL{=9:MS@C�S>AB0��;
HPO B�F��S>J9^OA��>P;�Ë%F }tF�F�H
OhF�Ë%F�KL9=|tF Od� ÓGHJF�9�w ��>AF��bF�BVF��S>A9^OJ�´Ï F���|PF�<�@T;
KCK Ð�wx9:M�9=}pÕbF�<�����M-;:<\Ô^@LHA{�Ï�@T� �S>JF��b9�<�;
KLKCF�O�Û���ÜNÞ�.+�
�����EÜ���S ���)�PÚ���Mg;
KT��9�M�F�wxF�M�MSF�O���9 ;:�*â[�pÛ+X��e� ���	�u��Ñ BV9^Oh@ÆÌPF O";�HPO6@CB�|AM�9gË%F O%Ë%F�M ��@L9=H"9�w��bHP;gÔ%F�� @T�
�P�bF�OW;
HPOROhF���<�MS@C}tF O0@CHW�S>A@T�2|P;
|PF�M��
ÊuH�9:�AM�|AM�9:}AKCF�B O^9:BW;�@LH/;G��9gÐ���M-;�@LH�B�9PË^@LHA{�@LH#wxM�9:H^��9�w ; M�9:}P9:�5>P;:�*��9 }PFz��M-;:<\Ô%F�Od� v2>AF�MS9=}P9:�

>P;=�G;/<�;�B�F�M-;#BV9:�AH^�SF�O/9:H�@C�-�z>P;
H]Od�·Î�Ð�B�9PË^@LHA{���>AF <�;
BVF�M-;�;=<�<�9:M Oh@LHJ{���9���>AF+�SM-;=<ÖÔ^@LHJ{�MSF��b�AKL� �
��>AF#��9gÐW��M-;
@CH @ ��;
KCyz;�ÐA�����J|A|P9%��F O6��9�}PF#@LHR�S>AF B�@ OJOhKLF 9�w5�S>AF <�;
B�F�M-;#@LB0;
{:F`�¾Ñ �G;�H!;:OAOh@C�S@C9:HP;�K
<�9=HP����M-;�@LH^�GHA90��|PF�<�@T;
KL@CI�F�O�>];
M-O^yz;
M�F#wx9:M |JMSF�|AM�9^<�F�����@LHJ{A�pÌPKL��F�MS@CHA{A�A9=M+��F�{=B�F�H^�-;��S@L9=HWyz@LKLK~}PF �P��F�Og�
ÑGKCKz;�KL{:9=MS@C�S>ABW��;�MSFW@LBV|AKLF�B/F�H^�SF�O69=H �b�-;
H]OA;
M O�������� <� y59:MrÔJ��� ;
��@L9:H]� @CH ;�H 9=}pÕbF�<��mÏ`9:M�@LF�H^�SF�O
|AM�9:{=M-;
BVB�@LHA{ K ;�HA{:�P;�{:F ;
HPOWF�HEË^@LM�9:HABVF�Hh� � � � �'
:��� �

v2>AFWMSF�BW;
@CHPOhF�M+9
w �S>J@ �#|P;�|tF�M�@T� 9:M�{%;�HA@LI�F O ;=� wx9=KLKC9
y��H4�ÊuH��S>AFWHAF�Òh� ��F�<���@L9=H y5F�yz@LKCK2@CHh��MS9�Í
Oh�]<�F �S>AF |JMS@LH]<�@L|AKCF���9
w/;=<��S@¨Ë%F <�9=Hh��9:�AMWB�9^O^F�K �/;
HPO B�9=�S@ Ë=;��SF���>AF �P�bF"9�w/;:< �S@ Ë%F�<�9:H^�S9=�AM-��wx9=M
9=}pÕbF�<�� ��M-;:<\Ô^@LHA{J�¹ÊuH � F <����~����>AF�< 9:HP<�F�|A�-� 9
w5Ëh@T��@C9:H B�9^Oh�JKLF�� wx9=M+MSF�;�K���@LB�F+9=}pÕbF�<��+�SM ;:<\Ôh@CHA{W;
M�F
OhF �S<�M�@L}PF�Od��v2>AF�H~�P;�<�9:BV|AKLF���FG9=}pÕbF�<��z��M-;:<\Ô^@LHA{/�IÐA�b�SF�B�}J�A@LKC�2�A|R9
w5�b�P<?>�Ë^@ �b@L9:HWB�9^O^�AKLF���@ �2@CHh��MS9�Í
Oh�]<�F�O � � F�<���� ( �-� �"F yz@LKLKP|AM�F���F�Hh�N;
HR;
�A��9:BW;��S@T< @CHA@L��@ ;
KC@LI�;��S@C9:H/9
w ��HP;PÔ%F����J;
HPOW;
HWF�M�MS9=MzOhF���F�<���@L9:H
}P;=��F�O 9:H wxF�;��S�AM�F��GF�Ò^�SM ;:<���F�O�9:�A�+9�wz�S>JF/��HP;PÔ%F�@L�-�bF�K w��ÅÑ wx��F�M �S>J@ �Gy5F�yz@LKLK @LH^�SMS9^O^�P<�F�9:�JM F�Òh|PF�M�@ Í
B�F�Hh� ;
KPF�H~Ëh@CMS9:HJB�F�H^���~��Ò^|tF�MS@LBVF�Hh� �*yz@LKLK ��>A9�y �S>P;��G��>A@ �5�mÐJ����F�B�@ �2}P9=�S>�M�9:}A�]����;
H]O0w ;:�b�zF�HA9=�A{:>
��9 ��M-;=<ÖÔ ; B�9PËh@CHA{��S9PÐ#��M-;
@CH�@CH#wxMS9=Hh�*9�w ; MS9=}P9:�2@CH/;+<�KL9`��F�O#KC9%9:|/9
w ;=<��S@C9:H/;�HPO Ë^@ �b@L9=H~�*v2>AFz|];
|PF�M
F�H]OA��yz@C�S>W; ���AB�B0;
MrÐ ;
HPOWOh@T�S<��]�S��@C9:H�9�w �S>AF MSF��b�AKL� �2;
H]O0{=@ Ë%F���;�H�9:�A��KL9%9	Ô�9:H�wx�AM��S>AF�M5y29=MrÔ/�S>P;��
>P;=� ��9�}PF�Oh9=HAF+@LHW�S>A@T�z<�9:H^�SF�Òh���

	 ��	���4��#��

�)3�
������ ����	W
 �0 �& � ����� ���

v2>AF F�HAF�M�{�Ð/B�@LHA@CB�@ I�@ HA{ B�9^O^F�KP9
w ;:<���@ Ë%F <�9:H^�S9=�AM-�2yN;:�OÌPM ���2@CHh��MS9^Oh�]<�F�O�}EÐ��+;=�S��� ���	�u�«ÑGHW;:< �S@ Ë%F
<�9=Hh��9:�AM�@T�*;
H/F�HAF�M�{�Ð�B�@CHA@LB/@LI @LHJ{���|AKC@LHAFzyz>A@T<?>�@T��@LH~ØP�AF�HP< F�O#}EÐ @L� � 9�yzH/@LH^�SF�M�HP;
K^F�HAF�MS{�Ð�������� ;
HPO
}~Ð#F�Ò^�SF�MSHP;�Khwx9:M <�F����������b�?Ñ ��H];gÔ%F� 9�w"!WOh@T�S<�M�F��SF�<�9=Hh��9:�AM�|P9:@CHh� �2<�;�H�}PF OhF�ÌPHJF�O�;=��; |P;�M-;
BVF��SM�@ <
wx�AH]<��S@C9:H�# �%$��

# �&$��('W�%) �&$ �+*�,'�%$��h�+*.-�$0/ � *2121212*+!43 �5*+) �&$��6/ � � *+)87:9 � �%*;,U�&$���/ � � *�,<7:9 � � �S�	�
yz>AF�MSF=) 7:9 � ;
H]O4, 7:9 �+;�MSF��P���];
KLK¨Ð�{=@ Ë%F�H�}~Ð��S>JF+��@CI�Fz9
w ��>AF @LHJ|A�A��@LBW;�{:F%� � �]<?>W;�HW;:< �S@ Ë%F�< 9:H^�S9:�JM
>P;=�G;�H�F�HJF�MS{	Ð4��OhF�ÌPHJF�O�}EÐ

� '
�<>@?
A
BDC@E

�%�.�F���%�&# �%$��h�HGI�������%�%# �&$��h�h�8J �g
��

�.�F�K��@T�2�P���P;�KLK¨ÐWOhF�ÌPHJF�OW;:� �u<?w���� ���+�B�

�.�F�K�%�%# �&$ �K��'ML �&$��2NO# B �&$ ��NOPQGSR �%$��2N # BTB �&$ ��N P



* �u���

;�HPOU# B �&$�� ;�HPOU# BTB �&$ � ;
M�F���>AF¹ÌPM ����;�HPO��bF�<�9:H]O�OhF�M�@ Ë=;
��@ Ë%F��G9�w=# �%$��-�Rv2>AF/F�Ò^�SF�M�HP;
K*wx9:M <�F��+BW;�Ð}PF/�S>AF�@CBW;
{=F�@LH^�SF�H]��@L�IÐ�V �&)H*�, � ��9=M ��>AF�F�O^{:FV���SM�F�HA{=�S>�9�w�;
H @LBW;�{:F%�dwx9:M F�ÒJ;
B�|AKCFW� �X��� �&# �%$��h�Y'
3�NOZ4V��%# �&$��h�2N P �6[ ��@LHJ{��S>AF+F�Oh{=F��b�SMSF�HA{:��> ;:�z�S>JF F�Òh��F�MSHP;�Kdwx9:M <�F Oh�AMS@CHA{/�S>AF+F�HAF�MS{�ÐVB�@LHA@CB�@CI�;
��@L9=H
��>AF ��HP;PÔ%F yz@CKLKg}tF+|A�]��>AF�OW�S9V����MS9:HJ{�F�O^{:F�� �hwx9:MzF�ÒJ;
B�|JKLF%�%�S9���>AF <�9:H^�S9=�AM�9
w ;
H�9=}pÕbF�<����

�



�A9:M F�HAF�M�{�Ð!B�@LHA@CB�@ I�;
��@L9=H BW;
H~Ð!;
|A|JMS9%;=<?>JF��#F�Ò^@ ���+@CH��S>AFVKL@L��F�M-;��S�AM�F%��wx9=M#F�ÒJ;
BV|AKLF%�"�+;
KCBW;
H
ÌPKC�SF�M�@LHA{ �1
:��� �2OEÐ^HP;�B�@ <�|AM�9:{:M ;
B�BV@LHA{ � (+� �OÌPHA@C�SFRF�KLF�BVF�Hh�+B�F��S>A9^OA�/� �^�z�N(�� ;
HPO ;MË=;
M�@ ;
��@L9=H 9
w
��>AF�BV9^OhF�K*}P;=��F�O 9:H �S>AF/HA9:M�BW;
K 9:|A��@ <�;�K)Ø]9
y � -�� �3Ó�HAF/yz;�Ð!OhF �S<�M�@L}PF�O @LH � ���	��@ � }P;:�bF�O"9=H"��>AF
Ë=;
M�@ ;��S@L9=HP;
K <�;
K < �AKL�P�z;�HPO�yz@CKLKg}tF+}AM�@LF�Ø¼ÐW���ABVBW;
M�@LI�F�O @CHW�S>AF wx9:KCKL9�yz@LHJ{A�

� F�;�M-<->A@LHJ{0wx9=M�;�wx�AHP<���@L9:HI# �%$��-� yz>A@ <->"BV@LHA@CB�@CI�F��zF	�%�P;
��@L9=H 
h� KLF�;=OA� ��9��S>JF�� S�MO�H�����¯Û�ß��^Û���ß��
Ú�Þ � �H���H�EÜNÞ�Û�M ����S~Û�ÜAÞ����h�GÊuHW�S>AF Oh@T�S<�M�F��SF+<�;:��F+��>AF wx9:KLKC9�yz@LHA{�F	�%�P;��S@L9=HP�2B/�P���5}tF ��9=K Ë%F�OZ� ������4	�
 G
� � ��
6*�� �Q' � �@( �

	�� G���� ��
.*�� ��' � �u���

yz@C�S> 
U'`�&) � � �+*�) �S�+�+*2J2J2JK*�) �%!43 �	�h�+*�� '`�%,'� � ��*�,'�S�	��*2J�J2J�*+,U�&!43 �+�K��*

� � ��
.*�� ��'����� ���X���� ) �&$ ������� BDC E
*�� �������� ) �&$ ������� BDC ?

*2J�J2J2*�� �������� ) �&$�������� BDC�� � >@? �
!"
*

;�HPO

� � ��
.*�� ��'��� � �������� ,U�&$�� ����� BDC@E
* � �������� ,U�&$ � ����� BDC ?

*2J2J2J�* � �������� ,U�&$ � ����� BTC#� � >@? �
!"
J

v2>AF BW;
��MS@¨Ò�	$<�9=Hh� ;
@CHP� ��>AF#@CHEØP�AF�HP<�F 9�w2��>AF+@LH^�SF�M�HP;
K~F�HAF�MS{	Ð�9
w5��>AF ��HP;PÔ%F%�t@ � F%�*��>AF#|];
M-;�B�F���F�M-�
L ;
H]O R � wx9:M ;/<�9:B�|JKLF���F OhF�MS@ Ë=;��S@L9=HR��F�FG� �����@� � �]9=MG��>AF <�9:BV|A�A�-;��S@C9:HW9
w �S>AF �AHpÔ^HA9�yzH�Ë%F�<��S9=M-�$

;�HPO%�1;
H�@C�SF�M ;
��@ Ë%F |AM�9^<�F�Oh�JMSF#@T� �]��F�OW�S>P;�� <�9=HEË%F�MS{:F �2@ w&
Q� ''
Q��>@?��Pyz>AF�MSF(
Q�*@T� ��>AF ��9:KC�A�S@C9:H!;��
�b�SF�|*) ��v2>h�]���AF	�%�P;
��@L9=H=(V;
H]O���<�;�H�}PF+yzMS@L���SF�HR;=�N4	�
Q� G
� � ��
 ��>@?2*�� ��>@? ��' � ',+���
Q��>@?�3-
Q�g� �u���

	�� � G�� � ��
 ��>@? *�� �X>�? �Q' � ',+���� ��>@? 3.� � � �Q- �

yz@C�S>*+�}PF�@CHA{���>AF ����F�|P��@CI�F%�J;
HPO��SM ;
HP�uwx9:M�B�F�O��S9f4
Q�H'`� 	
G-+0/ � >@? ��+0
Q��>@?(3.� � ��
Q�X>�?2*�� ��>@? �K� �g2��

� � 'W�1	 G2+0/ � >�? ��+0� ��>@? 3
� � ��
 ��>@? *�� ��>@? �K� �u���

Î2F�<�;
�P�bF#9
wN�S>AF/�b|PF�<�@ ;�K�wx9=MSB$9
w3	 �p|PF�H^�-;�Ï^Oh@T;
{=9:HP;�K@�e� ���	�k�1	 G�+0/ ��<�;�H }PF�@CHEË%F�M��SF�O�F�×0<�@CF�Hh��K Ð
}~ÐW;
H54H[ OhF�<�9=B�|P9%��@C�S@C9:H�9�w5<�9:BV|AKLF�Ò^@L�NÐ76��%! � � �+�u�

v2>AF�|JMS@LH]<�@L|AKCF�9
w �S>AF0;:<���@ Ë%FV<�9:H^�S9=�AM#B�9^O^F�K � @ � <�K ;�MS@YÌPF�O @LH ��@C{:�AM�F�� -�9=HAFR<�;
H ��F�FW;R��HP;PÔ%F
yz@C�S>R��F�Ë%F�HW��HP;PÔ%F+F�KLF�BVF�Hh� �*|t9`��@C�S@L9=HAF�O�9:H�;
HRF�HAF�M�{�Ð¹ÌPF�K Od�3�]9=MGF�ÒA;�B�|AKLF��S>J@ �2F�HAF�MS{�Ð
ÌPF�K OV<�9:�AKTO
}PF < 9:B�|A�J�SF�O"wxMS9=B ��>AF�HAF�{%;
��@ Ë%FRF�Oh{:F�����MSF�HA{=�S> 9�w ;�<�@CM-<�KCF��]��@LHJ{ ;"�b�-;�HPOA;
M O F Oh{:FR9:|PF�M-;��S9=M��
F%� {A��; � 9=}PF�K~9:|PF�M ;
�S9=M��zU�9
y+�JOh�AM�@LHA{/�S>AF F�HAF�M�{�Ð�B�@CHA@LB/@LI ;
�S@C9:H/�b�SF�|WF�;=<?>R��H];gÔ%F+F�KLF�B�F�H^����KC@L�S>JF�M-�
Oh9�yzHA>J@LKLK^�S9+��>AFzHAF�Ò^��BV@LHA@CB��ABW�ºÊuH��S>A@T�*<�;=��F��S>AF��bHP;gÔ%FzF�KCF�B�F�H^�-�Pyz@LKCKhM�F�����;����S>AFzF�O^{:FzF�Ò^�SM ;:<���@LHA{
��>AF/<�9:H^�S9=�AM+9
w5�S>JF�<�@CM-<�KCF%� �A�AMS��>AF�M @CHhwx9:M�BW;
��@L9=H <�9=HP<�F�M�HA@LHA{V�S>AF/�bHP;gÔ%F/B�9^OhF�K ;
H]O6@C�-�G}PF�>P;�Ë^@L9=M
<�;�HW}tF+wx9:�AH]O0@CH � ����� ;
HPO � �[2��u�
ÊuH!��F�Ë%F�M-;
K |P;
|PF�M ���dwx9:M+F�ÒJ;
B�|JKLFc� -%�*�[2��u�d��>AF/;:O~Ë:;�Hh� ;
{=F�� 9�w���H];gÔ%F��Gwx9:M+9=}pÕbF�<�� ��M-;:<\Ô^@LHA{�y5F�MSF

�b>A9�yzH~�98G@¨Ë%F�H1;
H @CBW;
{=F��bF	�%�AF�HP<�F�V E �%)H*�,b��*�V ? �&)H*�, �+*2J2J2JK*�V � �&)H*�, � < 9:H^�-;
@CHA@LHJ{�;��b@LHA{=KLFRB�9PËh@CHA{

(



��@C{:�AM�F ��4c$*M�@LHP<�@C|AKLF/9
w ;:< �S@ Ë%FV<�9=Hh��9:�AM �N4�Ñ��bHP;gÔ%FWyz@L��>0-WF�KLF�BVF�Hh� �GF�Ò^�SM ;:<�� � �S>JF�< 9:H^�S9:�JM�9
w ;
<�@CM-<�KCFG}~Ð�B�9PË^@LHA{ @LH^�S9���>AF+B�@LHA@CB��AB 9�w*��>AF+HAF�{`;
�S@¨Ë%F+F�Oh{:F �b�SMSF�HA{:��>�9�w��S>JF#< @LM-< KLF%�

9=}pÕbF�<���@L��@ �*9=HAK Ð/HAF�<�F �S�S;�MrÐ���9#@LHJ@L�S@T;
KC@LI�F5�S>AF+;=<��S@¨Ë%F�<�9:H^�S9=�AM29=H��S>JF <�9=Hh��9:�AM59
w ��>AF B�9PË^@LHA{ 9=}pÕbF�<��
yz@C�S>A@CH��S>AF�ÌPM ���/@LBW;�{:F%�!v2>AF�H ��>AFR<�9:H^�S9=�AM/9
w �S>AFWB�9PË^@LHA{R9:}pÕbF�<�� <�;
H }PF���M-;=<ÖÔ%F�O!}EÐ!|AK ;=<�@LHJ{
��>AF��bHP;gÔ%F�# � �&$ �N9
w5@LBW;�{:F�V � �&)H*�, �59:H!�S>JF�@LBW;�{:F V �

�
? �&) G���) *+,5G���, �5yz>AF�M�F
����) *���, ��@T� ��>AF

F��b�S@CBW;
��F�O%Ë%F�KC9^<�@L�IÐW9
w���>AFV<�9:H^�S9=�AM+@LH!�S>AFG
:D @CBW;
{=F�|AK ;�HAF%� � F��S��@LHA{l����) *���, �.' � � * � � B�F ;
HP�
��>P;
�+HA9W|AM�F�Oh@ < �S@L9=H�9�wz�S>JF�|t9`��@C�S@L9=H�9
w5��>AF�< 9:H^�S9:�JM @LH!�S>AF/�b�A}P�bF	�r�JF�Hh� @LBW;�{:F#@T�+Oh9:HAF`��v2>AF�H~�~@ w
��>AF 9:}pÕbF <��z@ ��B�9PËh@CHA{��b�E×W< @LF�H^�SK¨Ð���KC9�y @CH�< 9:B�|P;�MS@T��9:HV�S9��S>JF F�K ;
|]��F�O��S@CB�Fz}PF��by2F�F�H V<� ;
HPO�V<�

�
?��

��>AF���HP;PÔ%Fzyz@LKCKhF�Ò^�SM ;:<�� �S>AFz9=}pÕbF�<������*<�9=Hh��9:�AM�@LH���>AFz@LB0;
{:F V<�
�
?��&) *+, �g}EÐ F�HAF�M�{�Ð B�@LHA@CB�@CI�;
��@L9=H�� ��F�F

;�K ��9G��@C{:�AM�F�(�@CH � F�<�����(A�1(�� �
� 9:BV|P;
M�F�O���9�9=�S>AF�MzwxF�;��S�AM�F#BW;��-<->A@LHA{/;�KL{=9:MS@C�S>AB0��wx9:M M�F�;
K �S@CB�F 9:}pÕbF <��z�SM ;:<\Ôh@CHA{�;=<��S@¨Ë%F <�9:HpÍ

��9:�AM � |AM�9PËh@TOhF+��F�Ë%F�M-;�K~;:O~Ë:;�Hh� ;
{=F��N4
� � 9=B�|A�A� ;
��@L9:H 9�w5�S>AF/F�Ò^�SF�M�HP;
K F�HAF�M�{�Ð ���������u��F�F�F	�r�];
�S@C9:Hl
�� O^F�BW;
H]OA�G|AM�9^<�F��S�b@LHA{W9�w29=HAK Ð
�bBW;
KCKP|P;
M��-�z9
w5;�H�@LB0;
{:F`�rH];
B�F�K¨Ð��S>AF+M�F�{:@C9:H ;�MS9=�AHPO���>AF ��HP;PÔ%F+F�KLF�BVF�Hh� ���

� Ó�}pÕbF�< �2F�Ò^�SM ;:<���@L9:HR;�HPO�9:}pÕbF�<��z��M-;=<ÖÔ^@LHA{�@T�zOh9:HJF yz@C�S>A@CHW9:HAF ���SF�|~�
� U�9�9:}pÕbF�< �N&�}];:<\Ôh{=MS9:�JHPO Oh@T���S@CHP<���@L9:H1@ ��HAF�F OhF�Od� v2>J@ ��@ ��F ��|PF�<�@T;
KLK¨Ð ;=OEË=;
H^�-;
{=F�9:�]��@ w ��>AF
<�;
B�F�M ; @T�2B�9PËh@CHA{A�%�S9%9J�

� Êpwg�S>JFzB�9PËh@CHA{G9=}pÕbF�<��*@T��|P;�MS�S@T;
KCK Ð+9^<�<�KC�POhF�O#��>AF �bHP;gÔ%Fz@T�*;
}JKLFz�S9+M�F��-;�@LH��S>JFz9:}pÕbF�<��[� �*< 9:H^�S9:�JM
wx9=M�; yz>J@LKLF,� 
:��� �

�



� �AF�;��S�AM�F�� 9
w ;�<�9=Hh��9:�AMG� wx9=M#F�ÒJ;
B�|JKLF��S>JF�<�F�Hh��F�M+9
w�{:M ;�Ëh@C�mÐ'� ;
M�F�B�9:M�F/��� ;
}AKCF��S>P;�H1��@LHJ{:KLF
|P9=@LH^�2wxF�;
���AMSF�� ��v2>A@ �zBW;PÔ%F��*�S>AF+�SM ;:<\Ôh@CHA{�B�9=MSF M�9:}A�P�b���

v2>AF�MSFV;
MSFV;
KT��9���9:BVF/Oh@ ��;:OEË=;
H^�-;�{:F�� � � @LM-�b�+�S>AF/|P;
M ;
B�F��SF�M � L *+R(*~;�HPO + >P;�Ë%F��S9R}PF�<->A9%�bF�H �@CH�BV9%���z9�w��S>JF#<�;:��F � >AF��AMS@T���S@T<�;
KCK Ð%� � F�<�9=HPOd�A��>AF ��HP;PÔ%F#B/�P���5}tF |P9%��@C�S@C9:HAF�OR<�KL9`��F+�S9/�S>JF#< 9:H^�S9:�JM
yz>A@T<?>R�b>A9:�AKTO�}PF#�SM ;:<\Ô%F�Od�zv2>J@ �z@ �z9
wx�SF�H Oh9=HAF�@LHR;
H @CHh��F�M-;=<��S@¨Ë%F yz;�Ð%�5Ê H � F�<����b(A��� y5F#|AM�F���F�H^� ;
B�F��S>A9^O wx9=M ;�H ;��A�S9=BW;
��@ <G|AKT;:<�F�B�F�H^��9�w*��>AF ��HP;PÔ%F+HAF�;
M ;#B�9PË^@LHA{ 9:}pÕbF�<��z@CHR;
HW@LBW;�{:F+�bF	�%�AF�HP<�F
{=M-;
}J}tF O�yz@L��>R;��b�-;
��@ <+<�;�B�F�M-;^�
Ñ <���@ Ë%F <�9:H^�S9=�AM�B�9^OhF�KT��yz@L��>A9:�J�G|AM�F�Oh@T<��S@C9:H~�%@u� F%�k� ��)H* ��,b�H'`� � * � �-�P;
M�F!Ë%F�M^Ð�y5F�KLK ���A@C�SF�O�wx9=M

M�F�;
K~��@LB�F��SM ;:<\Ôh@CHA{�|AMS9=}AKLF�BW��yz>AF�MSF�;�>A9=B�9:{=F�HAF�9=�P�2}P;:<\Ô^{:MS9=�AHPOWF�Òh@T��� ���A�S>JF ��M-;=<ÖÔ%F�O/9:}pÕbF�<��z>];:�
;/��B�9%9=�S>R<�9=Hh��9:�AM��d;�HPO���>AF <�9:H^�S9=�AMG9�w*��>AF#9=}pÕbF�<���<�;�HR;
K �b9�}PF F�Òh��M-;=<��SF�O�wxM�9:BE;�KL9�y MSF��b9:KL�J�S@L9=H
@CBW;
{=F%�'ÊuH ��>AF�KC@L��F�M-;��S�AM�FW;
H1F�Òh��F�HP�b@L9:H ��9"M�@L{:@TO �bHP;gÔ%F���<�;
H }PFWwx9:�AHPOW� -[�u� � �A@L��F�O�|P;
M ;
B�F��SF�M
�bF�KLF�< �S@L9=Hl� L ;�HPO R @CH�F	�%�P;��S@L9=H!� �zB0;,Ð0;
KLKC9�y ��>AF��bHP;gÔ%F���9�wx9:M�B ;�< 9:MSHJF�M }A�A��@L� @ ��Oh@Æ×0<��AKC�G��9
<->A9%9%�bF+�S>AF��bFkË=;
KC�AF��z;
�J�S9:B0;
�S@T<�;
KCK Ð%� ��Ò^|tF�MS@LBVF�Hh� �*��>J9
y5F�O��S>P;���;#|AMSF Oh@ <���@L9=H��b�SF�|W@ ��F��S�bF�H^�S@ ;�Ktwx9=M
��M-;:<\Ô^@LHA{+@LHV; H];
�S�JM-;
KgF�H~Ëh@CMS9:HJB�F�H^����@u� F`��yz@C�S>W;+}P;:<\Ô^{:MS9=�AHPO�< 9:H^�-;
@CHA@LHJ{#�b�SM�9:HA{�F�O^{:F���wxMS9=B 9=�S>AF�M
9=}pÕbF�<��-�z;=� y5F�KLK �

� � ��������	 � ���! "���#�$�%�/& � ��� � 3 
 .1&2��354 ��	 7

ÊuH � �N�~��>AF#�A��@LKC@LI�;��S@L9=HW9
wGËh@T��@C9:HWB�9^Oh�AKCF��z@ ����|PF�<�@YÌPF�Od�2�5;�MS@L9=�P����@LBV|AKLF BV9^Oh�AKLF �2F�;:<->�|PF�Mbwx9:MSBV@LHA{
; ��@LHJ{:KLF ;
H]O���|PF�<�@YÌg<G� ;:�mÔV<�9=B�B��JHA@C<�;
��F2yz@L��>�F ;:<->�9:��>AF�M��«Î�Ð�@CHh��F�{:M ;
��@L9:H/9
w ��>AF�MSF��b�AKL� � wxMS9=B�;�KLK
Ë^@ �b@L9:HWB�9^O^�AKLF��z;�B�9=MSF <�9:BV|AKL@T<�;
��F�O Ë^@ �b@L9=H��-;=�mÔWKL@¨Ô%F 9:}pÕbF <��z�SM ;:<\Ôh@CHA{�BW;�Ð�}PF F�ÒhF <��A�SF Od��Î2F wx9:MSF
{=@ Ë^@LHA{V;
HRF�ÒA;�B�|AKCFGwx9:M ; M�F�;
K �S@CB�F ��M-;:<\Ô^@LHA{/�IÐA�b�SF�BE}A�A@CKL�z�A|R9
wN���]<?>�Ë^@ ��@C9:HRB�9^Oh�AKCF��2@LH � F�<����b(
y5F yz@CKLKgKL9%9�Ô0;
���S>AF+{:F�HAF�M-;�K~|AMS9=}AKLF�B�9
w 9:}pÕbF�< �z�SM-;=<ÖÔ^@LHJ{A�

�A9:M59:}pÕbF�<�� �SM-;=<ÖÔ^@LHJ{ @CH�; <�KL9`��F�O�KL9%9=|�}PF��by2F�F�H��bF�HP��9=M-�5;
HPO�;=<��S@C9:H/�S>AF�wx9:KLKC9�yz@LHA{+B�9^Oh�JKLF���yz@CKLK
}PF+�P��F O�@LHV9:�AM�y29=MrÔZ� ��F�F���@C{:�AM�F 
���4

� ;#BV9:�S@C9:HROhF���F�<���@L9:HVB�9^Oh�AKCF%�

� ;#��M-;=<ÖÔ^@LHA{�BV9^Oh�AKLF`�
� ;#BV9^Oh�AKLF�wx9:M��S>AF+MS9=}P9:� <�9:H^�SM�9:Ku�P;�HPO

� ;�HR;
�S��F�H^�S@L9=HWB�9^Oh�AKCF wx9=M�OhF���F�<��S@C9:H�9�w5<�F�M��-;�@LHWF�Ë%F�H^�-�5Oh�AMS@CHA{��SM ;:<\Ôh@CHA{A�
Êu� ��>A9=�AK O!}tF/HA9=�SF�O"��>P;
� @LH!9:�AM ;
|A|JMS9%;=<?> �S>AFV;
���SF�H^�S@C9:H�B�9^O^�AKLF�>P;=� HA9=�#9=HAK Ð ��>AF�|J�AMS|P9%�bFW9
w
OhF��SF�<���@LHA{�@LH^�SF�MSF��b�S@LHJ{z|P;
M��-�*@LH���>AF2@CBW;
{=F2}A�A� ;
K �b9 �S9 ���A|PF�M^Ëh@T��Fz�S>JFzyz>A9:KCFz�mÐJ����F�B ��wx9:M*F�ÒA;�B�|AKLF���9
OhF��SF�<��5F�MSM�9:M ���A;�HPO��S9V<�9:H^�SM�9:Kg�S>AF+< 9%9:|PF�M-;��S@C9:H�}PF��by5F�F�H���>AF+B�9^Oh�AKCF���� � 9:HP�bF	�r�JF�Hh��K Ð/9:HAF �b>A9:�AKTO
F�Ò^�SF�HPO#�S>AFz{=F�HAF�M ;
KA|];
�S��F�MSHV;
H];
K ÐJ��@T���mÐJ���SF�B �u�bF�F�� 
^���u�:|];
{:F ��
�� �S9+�S>AF�MSF �r�A@CMSF�BVF�Hh� �t9�w ;
HV;:< �S@ Ë%F
Ë^@ �b@L9:HR�IÐA�b�SF�B�yz>A@ <->WB�F�;�HP��F�M�MS9=M�OhF��SF <��S@C9:H~�J;
HPO�wx9^<��P��@CHA{/9:H�@CHh��F�MSF ���S@CHA{#|];
MS� � 9�w*��>AF+@LBW;�{:F%�

� 9=B�Fz9:��>AF�M2BV9^Oh�AKLF �*<�9:�JK O�}PF ;:OAOhF Od�rwx9=M2F�ÒJ;
B�|JKLF%��wx9:MGÔhHA9�yzKCF�Oh{:F�}P;=��F�O�9=}pÕbF�<����SM ;:<\Ôh@CHA{A�%9=M
wx9=MG��>AF <�K ;=�S��@YÌg<�;��S@L9=H�9�w��S>AF �SM ;:<\Ô%F�O�9:}pÕbF <��)� � � �u�zv2>AF�H~�A@ w �S>AF 9:}pÕbF�< �z@ ��<�K ;=�S��@YÌPF�Od�A@C�z@ �z|P9%�S�b@L}AKCF
��9#�SM ;:<\Ô��b|PF�<�@ÆÌt<NwxF�;��S�AM�F���9�w �S>P;��z9:}pÕbF�< �R�xB�9^OhF�KP}P;=��F�O/�SM-;=<ÖÔ^@LHJ{��-�%9=Mz�S9�<->AF�<\Ô#��>AF+<�9=MSM�F�<��SHJF��S��9
w
��>AF OA;
� ;�OhM�@ Ë%F�HV�SM-;=<ÖÔ^@LHJ{/; wx�SF�M�Ì�ÒhF O0@CHh��F�MrË=;�K �R�xB�9^OhF�Kg}P;:�bF�O�F�MSMS9=M�OhF���F�<��S@C9:H � �

v2>AF�M�F ;
MSF �b9:B�F ;:O~Ë:;�Hh� ;
{=F��G;�HPOd�P9
w <�9:�JM-��F`�P��9:BVF#O^@ �S;=OEË=;
H^�-;�{:F��z9
w5�b�P<->�;�H ;�|A|AMS9`;:<->~�5v2>AF
BW;�@LH/Oh@T�S;=OEË=;
H^�-;
{=F+@ ����>AF B�9^O^F�M-;��SF ;:<�<��JM-;:<bÐ�;�HPO�MSF�KL@ ;�}A@LKC@L�IÐ+9
w F�;:<->
Ëh@T��@L9=H�B�9^Oh�JKLF�y29:M^Ôh@CHA{#9=H
@C�-�z9
yzH � v2>^�P���PF�MSM�9:M �Gyz@LKCK~9^<�<��AM��d;�HPO ;�B�F�<->P;�HA@ �bB >P;=�G�S9V}tF |AMS9PË^@ OhF O��S90OhF��SF <������P<->�F�MSMS9=M-� �

�



�����������
	�	
���

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

� �������
��������� � �������
������� �
 !�����������
���
"#�����
���

$%�'&(�')��
��*

+,�'&(�������

� �������
������� �

-!�����������
���

��@C{:�AM�F 
 42v2>JF |JMS@LH]<�@L|AKCFG9�w?Ë^@ ��@C9:HWB�9^Oh�JKLF��*wx9:M�9:}pÕbF�<��5�SM ;:<\Ôh@CHA{

v2>AF�MSF�wx9=MSF%�^�S>AF 9PË%F�M ;
KCKd�IÐA�b�SF�B�|PF�M�wx9=MSBW;�HP<�F�@ �2{=@ Ë%F�H/}EÐ/�S>JF#;��S��F�Hh��@L9=H�B�9^Oh�AKCF ;�HPO�@L� �z;
}A@CKL@L�IÐ���9
OhF��SF�<���;�HPO3Ì¼Ò�F�MSM�9:M ���¾Ó��AM�F�Ò^|tF�MS@LBVF�Hh� �*yz@LKLK �b>A9�y �S>];
� ; M�9:}A�P�b�+�mÐJ����F�BE<�;�H�}PF#}J�A@LKC�2�P�b@LHA{W;�H
F�M�MS9=M2O^F��SF�< �S@LHJ{#;��S��F�Hh��@L9=H�B�9^Oh�AKCF%� v2>AF�H���>AF+;=OEË=;
H^�-;
{=F @ ���S>P;��2}PF�<�;��P��F 9
w �S>JF �b@LB�|AKC@ <�@C�IÐ 9
w ��>AF
B�9^O^�AKLF����S>AFµÞ���ÜNÞ�����������âbÜ��rÛ�Þ��EÜ�âz<�;
HW}PF��S;��S@T��ÌPF�Og�

� @CHA{:KCFzB�9^Oh�AKCF���y29=MrÔ^@LHA{+@CH�|P;�M-;�KLKLF�KAyz@LKCKP;
KCKL9�y ��9 B0;
|��S>JFGB�9^O^�AKLF�� �S9 ; y59:MrÔJ��� ;
��@L9:HV<�KC�P����F�M��
[ �b@LHA{ ��>AF/.10 e ÍxKL@C}AM-;�MrÐ � ��
���;MË^@LMS���P;
Kz|];
M-;�KLKCF�KzBW;:<->A@CHAFW<�;�H }PF�}A�J@LKL��yz>JF�MSFWF�;=<?> y29=MrÔJ��� ;
�S@C9:H
|PF�Mbwx9:MSB0���S>AF OhF�O^@ <�;��SF�O �b�A}A�-;=�mÔ 9
w �S>AFMË^@ �b@L9:H B�9^Oh�JKLF%� v2>JF"BW;�|A|A@CHA{�@ �WOh9=HAF!}EÐ1�S>AF2.30 e
��M-;
H]��|P;�MSF�H^�SK¨Ð wx9=M���>AF��]��F�M�� Ó��S>AF�M�yz@ �bF���>AF/.10 e ;
KCKL9�y�� wx9=M�M��AHAHA@CHA{ ;
KLK1Ë^@ ��@C9:H B�9^Oh�JKLF��#9=H ;
�b@LHA{=KLF+y29=MrÔJ���-;��S@C9:H~��Ózw <�9:�AM ��F%�A��>A@ �2yz@CKLK <�;��P��F ;/��BW;�KLKgOhF�< MSF�;=��F+9
w �S>AF <�9=B�|A�A� ;
��@L9:HW|P9�y2F�M�O^�AF
��9�<�9=B�B/�AHA@ < ;
��@L9=H�9PË%F�M�>AF�;:O�@CH�< 9:H^�SM-;=�����S9V;��IÐA�b�SF�B MS�AHAHJ@LHA{/9:H�;��b@LHA{=KLF#y59:M^ÔA�b�-;
��@L9=H�yz@L��>A9:�J�
.10 e �
Ñz�*�S>A@T��@LBV|AKLF�B/F�H^�-;��S@ 9:H ��� ;
{=F y2Fz�P�bFz9:HAK¨Ð#�by29 �bF�|P;
M ;
��FG|AM�9^<�F�����F��*@LH�9=�AM5�mÐJ����F�B �~v2>AF�MS9=}P9:�

<�9=Hh��MS9=K�@T� 9=HAF�9�w��S>AFV|AMS9^<�F �S��F ������>AFW;��S�SF�Hh��@L9:H!B�9^Oh�JKLF%�~B�9=�S@L9=H�O^F��SF�< �S@L9=H�;�HPO"��M-;:<\Ô^@LHA{W@ � ��>AF
�bF�<�9:H]O�9:HJF%�2v2>JF#MSF ;:��9=H�yz@CKLK~}PF Oh@ ��<��P�S�bF�O�@CH � F�<����b(�yz>AF�MSF+y2F+|AM�F���F�H^��;
HRF�ÒJ;
B�|AKCF 9
w ;*Ëh@T��@L9=H
�IÐA�b�SF�B�}];:��F O09=H���>AF+@ OhF�;=�29
w?Ë^@ �b@L9=H�BV9^Oh�AKLF ���

4 ')���� !�*
 .1&5��3546��	 7 �/�E� � �0�6��	�7 � � � �#3�
 5 ��
76 � ���0� 8
� ��	���
����0	 �/� ����� ����� � �������0	 � ���! "���#�

9;:�< =?>7@;>BA!C#DFE1GH>BC
v2>AF�{:9`;
K~@T� ��9!Ô%F�F�|�;+B�9PËh@CHA{ 9:}pÕbF <���@LH/�S>AF�B�@ OJOhKLFz9�w~�S>JF+<�;
BVF�M-;G@CBW;
{=F%�*v~9#}J�A@LKTO �A|0;#�mÐJ����F�B
9�w�Ë^@ �b@L9=H�B�9^Oh�JKLF��2y5F�>P;�Ë%F ��9WOhF�< 9:B�|P9%�bF#��>AF#|AM�9:}AKCF�B ����@CM-�����t��>AF#BV9:�S@C9:HR@LH���>AF���<�F�HAF >P;:� ��9
}PFVOhF��SF <��SF�O ;�HPO!;0M�F�{:@C9:H!9
wN@LH^�SF�M�F���� >];:� ��9W}tF/KL9^<�;
KL@CI�F�O�@CH yz>A@ <-> B�9:��@L9=H 9^<�<��AM �,� � F�<���� (A� 
 � �
�A9:M5�S>P;��2|A�JMS|P9%�bF �S>AF yz>A9:KCFkËh@CF�y 9
w ��>AF+<�;�B�F�M-; ;
�z;#KC9�y MSF ��9:KC�A�S@C9:H�9�w5��
 2 "W��
 2#|A@ Ò^F�KT� @T�*�P��F�Og�

v2>AF�H!y2F/>P;�Ë%F/�S9W@LHA@C�S@T;
KL@CI�F#��>AFV��HP;PÔ%F�9=H��S>AF/9:}pÕbF <������ <�9:H^�S9=�AM��µÑ <����P;
KCK Ð%�dBV9%���+9�wz�S>JF�;��pÍ
��>A9:M � �P�bF�O";�H�@LH^�SF�M-;:< �S@ Ë%F @LHA@C�S@T;
KL@CI�;
��@L9=H 9
w��S>JF��bHP;gÔ%F%� ;
HPO!y2FVOh9�HA9=��ÔhHA9�y 9�w ;
H~Ð!;
�A��9:BW;��S@ <
@CHA@L��@ ;
KC@LI�;��S@C9:H�|A�A}JKL@ �b>AF�O*Ð%F���yz>A@ <->/@ �����A@C�-;�}AKLFGwx9=M2M�F�;
KP�S@CB�F�;
|J|AKL@T<�;
��@L9:H]��� �!F |AM�F���F�Hh�5; w ;=���N;
HPO
M�9:}A�P�b�GBVF��S>A9^O�wx9:M ;
H ;��A�S9=BW;
��@ <G@CHA@L��@ ;�KL@LI ;
�S@C9:H/yz>A@ <->W@ �zOhF �S<�M�@L}PF�O�@LH � F�< ����(J� �^�

-



difference
image

init. of
snakes

start

tracking

error detection

��@C{:�AM�F/��4*Ó1Ë%F�MrË^@LF�y 9
wz��>AF�B�9=�S@L9=H!OhF���F�<��S@C9:H!;�HPO6��M-;=<ÖÔ^@LHA{VB�9^Oh�AKCF�����v2>JF�}AKT;:<\Ô�M�F�{:@C9:H!@ �G��>AF
Ù¾Ó°Ê2;=�G;�MSF ���AKC�G9�w��S>AF Oh@\]gF�MSF�H]<�F+@LBW;�{:F }PF��by2F�F�HW��y59�@CBW;
{=F���� � ;�B�|AKL@CHA{#��>AF�<->P;�@LHR<�9^OhF 9
w���>AF
Ù¾Ó°Ê~MSF��b�AKL� � @CH���>AFz@LHJ@L�S@T;
KP�bHP;gÔ%F ;
M�9:�AH]O��S>AF�9:}pÕbF <�������< 9:H^�S9:�JM��*v2>JF ;��S�SF�Hh��@L9:H/B�9^Oh�JKLF����J|tF�MrË^@ ��F �
��>AF+MSF��b�AKL� �29
w �S>AF ;
�J�S9:B0;
�S@T< @LHA@C�S@ ;�KL@CI�;
��@L9:HV;
H]O��S>JF ��M-;=<ÖÔ^@LHA{�@C�-�bF�K w��

UG9�y �S>AF+9:}pÕbF <��z�SM ;:<\Ôh@CHA{�B�9^Oh�AKCF+<�;�H��b�-;�MS���u��F <��S@C9:Hc(A�1(��-�5v~9�M�F�Oh�P<�F+��>AF <�9:B�|J�A�-;��S@L9=H��S@CB�F
y5FG@CB�@L� ;
�SFz��>AFGwx9PË%F�;�K¶Ë^@ �b@L9=H��IÐA�b�SF�B�9
w >^�ABW;�HP��;
HPO�y5F 9:HJK Ð/KL9%9�Ô/9:HR;+|P;
M��29
w ��>AF @CBW;
{=FGyz>A@T<?>
y59:�AKTO <�9:M�MSF��b|t9=HPO �S9 ; 
:�=� " 
:�=� �b�A}A@CBW;
{=F�@LH ��>AF BW;PÒh@CBW;
K5MSF��b9:KL�J�S@L9=H @LBW;�{:F �Q-�� 2 "1� - � �
<�9=Hh� ;
@CHA@LHA{ ��>AFWB�9PËh@CHA{ 9:}pÕbF <���� v2>A@T� @T��;:<�< 9:B�|AKC@ �b>AF�O"}~Ð ;!<�9:H^�S@CHh�A9=�P�#�A|gOA;��SF�9�w+�S>JF0wxM ;
B�F
{=M-;
}J}A@LHA{VOhF�Ë^@ < F MSF�{=@ �b�SF�M ���

v~9G��M-;:<\Ô 9PË%F�MgKL9:HJ{G@CBW;
{=F���F	�%�AF�H]<�F��d9:HJF2>P;=����9 OhF��SF�<��gyz>AF���>AF�M �SM-;=<ÖÔ^@LHJ{z@ �dHA9�KL9=HA{:F�M~|P9`�S��@C}AKLF`�
;�HPO�;#�b@L{=HP;
Kg>P;:�2��9#}PF+��F�Hh���S9 �S>AF B�9:��@L9:H/O^F��SF�< �S@L9=H�BV9^Oh�AKLF`� � 9 y2F <�;
HW�b�-;�MS�2��M-;=<ÖÔ^@LHA{ ;�HA9:��>AF�M
9=}pÕbF�<��z9:M��SM^Ð��S9/KL9^<�;
�SF ;
HPOW�SM ;:<\Ô���>AF �S;�B�F+9:}pÕbF�<���;�{%;�@LH~�·ÊuH � F�<�����(A��� y5F+yz@LKLK O^@ �S< �P�S�z|P9%�S�b@L}AKCF
;�HPO6�IÐ^|A@ <�;
K F�MSM�9:M-�+Oh�JMS@LHJ{���>AF��SM ;:<\Ôh@CHA{A� ;
HPO y2F�yz@CKLK |AMSF��bF�H^�GwxF�;
���AMSF � yz>J@ <->!<�;
H }PF/F�Òh��M-;=<��SF�O
9=�A�+9
w��S>JF/;:<���@ Ë%F/<�9=Hh��9:�AM+�S9�OhF���F�<�� ��>AF���F � F�MSMS9=M-� �
��@C{:�AM�F/��{:@¨Ë%F�� ;�H�9PË%F�MrË^@LF�y 9
wz��>AF/B�9:��@L9:H
OhF��SF�<���@L9=H�;�HPO���M-;=<ÖÔ^@LHA{/B�9^Oh�JKLF��z;�HPO���>AF�<�9=B�B/�AHA@C<�;
��@L9=H�|P;��S>P��}tF���y5F�F�HW�S>JF�B ��v2>AF ;
�S��F�H^�S@L9=H
B�9^O^�AKLF+�b�A|PF�MrË^@ �bF��2�S>JF yz>J9:KLF �IÐA�b�SF�BE;�HPO�< 9:H^�SMS9=K �2��>AF ;:<���@ Ë%F |P;�MS� ���

9;:�� � ��������@
	 >�� >
������� @
�A9:MW��M-;:<\Ô^@LHA{ B�9PË^@LHA{!9:}pÕbF�< �-��9:HAFMÌPM ���W>P;:�W�S9 OhF��SF <���B�9=�S@L9=H @LH �S>AF!��<�F�HAF`� v2>JF�H 9:HJF�<�;�H
�bF�{:B�F�Hh�g�S>AF5B�9:��@L9:HkÌPF�K O @LH^�S9�B�9PËh@CHA{z9:}pÕbF <��-� � �A9=M�B�9=�S@C9:H OhF���F�<��S@C9:H+BW;�HEÐ+;�KL{=9:MS@C�S>AB0�dF�Òh@T����� wx9=M
F�ÒJ;
BV|AKLF%�-wxF�;
���AMSF�}P;=��F�O#BVF��S>A9^OJ����9:|J�S@ <�;
K�ØP9�y+�
9=M�<�9:M�MSF�KT;
��@L9:H ;�KL{:9=MS@C�S>ABW� � � @L�S> �S>AF�F�ÒJ<�F�|J�S@L9=H+9
w
��>AF wxF�;
���AMSF+}P;=��F�OR;
|A|AM�9%;=<?>R�S>AF��bF+B�F��S>J9^OA�z;
M�F >];
M-O^K ÐW�b�A@L� ;
}AKCF wx9=MGM�F�;
Kg�S@CB�F B�9=�S@L9=HWOhF���F�<���@L9:H
yz@C�S>A9=�A�/��|PF�<�@T;
KC@LI�F�O!>P;
M Ohyz;�MSF%� v2>AFR�b@LB�|AKCF���� ;�HPO w ;=���SF ����B�9=�S@L9=H OhF���F�<���@L9:H ;
KL{=9:M�@L�S>JB)@ �#��>AF
<�9=B�|A�A� ;
��@L9:H/9
w �S>JF+Oh@ ]gF�M�F�HP<�F�@LB0;
{:F�}PF��by2F�F�H�<�9=HP��F <��A�S@¨Ë%FG@CBW;
{=F��*9
w ;
HW@LB0;
{:F ��F �r�AF�HP<�F%� � @L��>

2



��>A@ � ;�KL{=9:MS@C�S>AB M�F�{:@C9:HP��@LH �S>JF�@CBW;
{=F�;
M�F/OhF���F�<��SF O�@LH yz>A@T<?>!<->P;
HJ{:F��G9�wz��>AF�{:M ;,ÐMË=;�KL�AF���9^<�<��AM��
v2>AF ��FV<?>P;�HA{:F � B0;,ÐW}PF/}P;:�bF�O"9:H!�S>JF�B�9PË^@LHA{V<�;�B�F�M-;^�dB�9PË^@LHA{�9=}pÕbF�<�� �G9:M HA9:@T��F/@LH �S>JF�@CBW;
{=F%�
UG9�y ;:�S�b�AB�@CHA{ ; �b�-;��S@ < <�;
B�F�M-; ;�HPO 9=HAK Ð�9=HAF B�9PË^@LHA{ 9:}pÕbF�<�� �S>AF�{:M�F�;
��F����N<?>P;�HA{:F ��;�MSF |JMS9^Oh�P< F�O
}~Ð"��>AF�B�9PË^@LHA{W9=}pÕbF�<��#@C�-�bF�K w�� v~9 MSF Oh�P<�FV��F�H]��9:M/HA9=@ ��FVy2F��P�bFW;��S>JMSF��b>A9:KTO 9=|PF�M-;��S@L9=H �S9 {:F��/;
}A@CHP;
M^Ð�M�F�{:@C9:H~�78 ;�|P� @LH �S>J@ �GM�F�{:@C9:H ;
MSF/< KL9%�bF�O�}~Ð ;
|J|AK Ð^@LHA{0;0BVF�;
H�ÌPKL��F�MG9=H"��>AF�@LB0;
{:F`�!Ñ � ;
M�F����AKC�+9:HAF/{:F�� �#;W}A@LHP;�MrÐ @CBW;
{=F � �S>JF�M�F�{:@C9:H�9�wz@LH^�SF�MSF��b���NÙ¾Ó°Ê � � yz>J@ <->�<�9=Hh� ;
@CHP�#;WB�9PËh@CHA{
9=}pÕbF�<���� v~9�>];
HPOhKCF��bBW;
KCK¯Ù¾Ó°Êi���Gyz>A@T<?> M�F����AKC�GwxMS9=B HA9=@ �bF
Ù¾ÓkÊ����Gyz@L��>!;��b@LI�F�}PF�KC9�y ;���>AMSF��b>A9:KTO
;�MSF#HJF�{:KCF�<��SF Od����@CHP;
KCK Ð�y5F�<�9=B�|A�A��F+�S>AF/<->P;
@CH <�9^O^F#9
w5��>AF�MSF�B0;
@LHJ@LHA{
Ù¾Ó°Ê2;=�+;�MSF�|JMSF��bF�Hh� ;
��@L9:H
9�w*��>A@ �zMSF�{=@L9=H�yz>J@ <->�@T�2HAF�F�O^F�O wx9:M��S>JF#;��A�S9=BW;
��@ <G@CHA@L��@ ;�KL@LI ;
�S@C9:H�9�w*��>AF ��HP;PÔ%F
� ��F�F � F�<����b(J� ���-�?ÊuH
��>AF wx9:KLKC9�yz@LHA{J�h�S>J@ �z;
KC{:9=MS@L��>ABE@ �z�b>A9:M��SK Ð0���AB�B0;
MS@CI�F�O 48�@ Ë%F�H/; ��F	�%�AF�H]<�Fz9
w @CBW;
{=F��QV E �&)H*�, �+*2J2J2JK*�V ���&)H*�, � 9�w~@LB0;
{:F��b@LI�F -�� 2 " � - � y5FG|JMS9^<�F�F O @CH���>AF
wx9=KLKL9�yz@CHA{�yz;�ÐZ�x�S>AF ;
KC{:9=MS@L��>AB�@T�z���-;�MS��F�OW;
� )(' � ��4
�:� D�9
yzH]�S;
BV|AKL@CHA{�9
w �S>AF+@CBW;
{=F��6V �%�%)H*�,b��;
H]O V<�

�
?��&)H*�, ����9/;
HR@LBW;�{:F+�b@LI�F 9�w���
 2>"!�[
�2^�


h� � 9=B�|A�A��F �S>JF#O^@ ]gF�MSF�HP<�F @CBW;
{=F��0�
�
?+�&)H*�, � yz>AF�M�F

�0�
�
?��%)H*�,b�Q'�� � - N V<�%�&) *+, � 3SV<�

�
?��%)H*�,b�2N����

� - 9=�S>AF�MSyz@ �bF �S� � �

�h� � KC9%�bF {`;
|P��;
H]O�F�KC@LB�@CHP;
��FzHA9:@T��F+@LH���>AF Oh@ ]gF�M�F�HP<�F @LBW;�{:F �P�b@LHA{/;�HR;
|A|AM�9:|AM�@ ;��SF³Ì]KL�SF�M29:|PF�M^Í
;��S@C9:H � wx9:MzF�ÒJ;
BV|AKLF+;#BVF�;
H�ÌPKC�SF�M��h9:M ; 8 ;��P�S�b@ ;�H%ÌPKC�SF�M�-Ay2F+�P��F ;/�>"R�#BVF�;
H�ÌPKC�SF�M5��yz@T<�F��
��9�{:F�� �S>AF ;
���SF�H^�S@C9:H BW;�|�� 9 � ��

�
? �%)H*�,b���+v2>AF/��F��G9�wz@LH^�SF�MSF��b�S@LHJ{�|t9=@LH^�-�G@CH �S>AF @LBW;�{:F � ��>AF

M�F�{:@C9:HW9
w @LH^�SF�M�F���� � <�9:H^�-;�@LHP�2��>AF+|t9=@LH^�-� �%)H*�,b�*yz@C�S>	� 9 � ��
�
? �%)H*�,b�Q' �=�

(A�kÊpw �S>AF�MSF#@T� HJ9W��@C{:HA@YÌg<�;
H^�zMSF�{:@L9=H~�P@u� F`�2�S>AF ;
M�F�;�9
w �S>AF Ù¾ÓkÊ�@ �zKLF���� ��>P;
H!;�{:@¨Ë%F�HW�S>AM�F���>J9:K Og�
y5F ;:�S�b�AB�F ��>P;
���S>JF�MSF @T�2HA9/B�9PËh@CHA{#9=}pÕbF�<����?ÊuHP< MSF�B�F�Hh��)5}EÐ/9:HJF�;
H]O�{:9/�S9/�b�SF�| �:�

�h� ��Ò^�SM ;:<���;/<?>];
@LH0<�9^OhF wx9=Mz�S>AF+}P9:�JHPOA;
M^Ð�9�w*��>AF+}A@LHP;�MrÐ�M�F�{:@C9:HR9
w @LH^�SF�M�F������
�h�kÊpwP��>AF2wxF�;��S�AM�F�� � wx9=M*F�ÒJ;
B�|JKLF��S>AF5B�9:BVF�Hh� ����9=M*�S>AF�;�MSF�;��~9
w �S>AF5F�Ò^�SM-;=<��SF O MSF�{:@L9=H/Oh@ ]gF�M wxMS9:B
��>AF |AM�F�Ë^@L9:�]�2MSF�{=@L9:HW@CH�;��b@L{=HA@ÆÌg<�;
H^�zBW;
HAHJF�M��%�S>JF�HW�-;gÔ%F+��>AF HAF�Ò^�z@LB0;
{:F ;
H]O�{:9/�S9/�b�SF�|!� -
�x�S>A@T�2B�F�;�HP����>P;
���S>AF+9=}pÕbF�<��2@T� BV9gË^@LHJ{ @CHh��9��S>AFkÌPF�K O�9
w«Ëh@T��@C9:HW9
w���>AF ��� ;
�S@T<+<�;
B�F�M-; � �

v2>AF/O^F��S<�M�@L}PF�O �b�SF�| 9�w2BV9:�S@C9:H�OhF��SF <��S@C9:H <�;
H!}tF/�bF�F�H @CH �S>AF��A|J|tF�M KLF�wx��|P;�MS�+9
w ��@C{:�AM�F/�h� v2>AF
M�F����AKC��@ �2;ÅÙ¾Ó°Ê B0;
MrÔ%F O�;:�2;#}JK ;:<\Ô�MSF�{:@L9=H~�?Ñ OAO^@L�S@C9:HP;�KLK¨Ð#@LH0���SF�|W� 9�w*��>AF ;�KL{=9:MS@C�S>AB ;���@C{:HP;�K~<�;�H
}PF+�bF�Hh�5�S9 �S>AF M�9:}P9:��< 9:H^�SMS9=KP�S9�|PF�M�wx9=MSB ;#��;:<�<�;=OhF%�^@u� F`�*; w ;=���5B�9:��@L9:H/9
w �S>JF <�;�B�F�M ; ��9�;�HA9:��>AF�M
|P9:@CHh�z@CHR��|P;=<�F+�S9/{:F��z��>AFÅÙ¾ÓkÊ�@LHW�S>JF BV@ OAOhKCFz9
w���>AF+@LBW;�{:F%�
Ñ � B�F�H^�S@C9:HAF O�F�;�MSKL@CF�MGwx9=M#�S>JF�B�9=�S@C9:H!OhF���F�<���@L9:H ��>AFV<�;
B�F�M-;�M�F�BW;
@CHP� �b�-;
��@ <:�µÊuH"9=�AM wx�A�S�AM�F

y59:MrÔRy2F yz@LKLK F�Ò^�SF�H]O��S>J@ �GB�9^O^�AKLF+�S9ROhF��SF�<���B�9PË^@LHA{�9=}pÕbF�<��-� Oh�AMS@CHA{�B�9PË%F�B/F�H%� �29
w5�S>AF <�;
BVF�M-;
;=�#OhF���<�MS@C}PF�O�wx9:M F�ÒA;�B�|AKCF#@LH �1
 � � ��v2>^�P� �*;
�+|AM�F���F�Hh�+@L�+@T� HJ9:�+HAF�<�F �S�S;�MrÐ ��9�M�F�;
KC@LI�F���>AF/B�9:��@L9:H
OhF��SF�<���@L9=H"B�9^O^�AKLF/@LH ;R��F�|];
M-;��SFW|AM�9^<�F��S� �Z�"F/>P;�Ë%F�@LBV|AKLF�B/F�H%��F�O���>A@ �+B�9^Oh�AKCF�@CH�9:HAFV|AMS9^<�F �S�
��9:{:F��S>AF�MVyz@L�S> �S>JF �SM-;=<ÖÔ^@LHJ{ ;
HPO ;
���SF�H^�S@C9:H B�9^O^�AKLF�Oh�AF �S9 ��>AF�w ;:<��V�S>P;���;��W�S>A@T���S@CB�FW�S>AF��bF
B�9^O^�AKLF��zBW;�Ð�y59:MrÔ���F	�%�AF�H^�S@T;
KCK Ð%�zv2>J@ �G@T�GHA9:� ;�MSF�;�K*KL@CB�@L� ;
��@L9:H �h}PF�<�;��P��F/;=� �b9%9:H ;:�Gy5F�F�Ò^�SF�HPO
��>AF B�9=�S@L9=H�O^F��SF�< �S@L9=H���9#y59:MrÔ/9:HW@CBW;
{=F��*{:M-;�}A}PF�O�yz@L��>W; B�9PË^@LHA{ <�;�B�F�M ;h�%y2F <�;
HVF�;:�b@LK Ð/MSF ;
KL@CI�F
��>A@ �+B�9^Oh�AKCFW;:��;�|AM�9^<�F���� y59:MrÔ^@LHJ{ @LH�|P;�M-;�KLKLF�K2�S9 M�F�<�9={:HA@CI�F�9:��>AF�M�B�9PË^@LHA{W9=}pÕbF�<��-� Oh�AM�@LHA{ ��>AF
��M-;:<\Ô^@LHA{J�

�



9;:�� ��� � ��� C
����� E�@ � ����C D ��� C
����� @ �	��
 @;C
�#>��
Ñ �5;#MSF��b�AKL�59
w ��>AF+B�9:��@L9:HVOhF���F�<���@L9:H/y2F {:F���;#M�F�{:@C9:H�M�F�|AMSF ��F�H^�SF�O�}~Ð�;�<�9=Hh��9:�AM�;=�z;#<->P;
@CHW<�9^OhF`�
Ñ �����ABV@LHA{+�S>];
�2��>AF�M�FG@T�2; BV9gË^@LHJ{ 9=}pÕbF�<���@LH]��@ O^FG��>AF�Ù¾Ó°Ê�y2F HA9�y >P;�Ë%FG��9#@LHJ@L�S@T;
KC@LI�Fz��>AF+��H];gÔ%F ��9
��>P;
�z@C�z@ �z<�KC9%��F+��9���>AF <�9:H^�S9=�AMz9
w���>AF+B�9PËh@CHA{+9:}pÕbF�< ���

v2>A@T� @CHA@L��@ ;
KC@LI�;��S@C9:H�>P;=�G�S9V}tF <�9:BV|A�A�-;��S@C9:HP;�KLK Ð/F�×0<�@LF�Hh���h�S9%9J�kÊuH���>AF+KL@C�SF�M ;
�S�JMSF+9:HAF/<�;
H%Ì]HPO
;�H�@CHA@L��@ ;�KL@LI ;
�S@C9:H/}EÐV�S>AF+�-;�HA{:F�Hh��ÌPF�K OZ�1
:���u�«Î2�A�z�S>J@ �2B�F���>A9^O�@T�z<�9:B�|J�A�-;��S@L9=HP;
KCK Ð�F�Ò^|PF�HP�b@ Ë%F ;
HPO
��>AF�MSF wx9:MSFz@C��<�;�HAHA9:�5}PF ;�|A|AKL@CF�O#�S9+M�F�;
KP�S@CB�Fz< KL9%�bF�O#KL9%9=|W;
|J|AKL@T<�;
��@L9:H]��� ��9`����9
w �S>AF�9:��>AF�M5;
�J�S>A9=M-�
�P�bF ;
H�@CHh��F�M-;=<��S@¨Ë%FG@CHA@L��@ ;�KL@LI ;
�S@C9:H~�

�A9:M @CHA@L��@ ;�KL@LI ;
�S@C9:HWy2F�B0;gÔ%F+�P��F�9�w59:HAF�|AM�9:|PF�M��mÐR9
w5HA9=HpÍpM�@L{=@ O ��H];gÔ%F�� �!ÊuH���>AF/<�;=��F�9
w5KC9
y 9=M
I�F�MS9�F�Ò^�SF�M�HP;
KgF�HAF�M�{�Ð � ��>P;
��B�F�;�HP�2HA9�F�O^{:F���;
M�F HJF�;
M��S>AF �bHP;gÔ%F � �S>JF#�bHP;gÔ%F yz@LKCK~<�9=KLK ;�|P��F+��9
9=HAF#|P9:@CHh���zv2>A@T�G<�;�HW}tF F�;:�b@LK¨ÐW��F�F�H�@LHWF	�%�P;��S@L9=HP��
�;�HPO �h�zv2>JF����JB�9
w���>AF�O^@ �S< MSF���F#O^F�MS@¨Ë:;��S@¨Ë%F��
@T�2I�F�MS9J�d;�HPO���>AF�M�F�wx9:M�F BV@LHA@CB�;�Ku�%@ w ;
KCK~|t9`��@C�S@L9=HP��# �&$ �59
w �S>AF ��H];gÔ%F#F�KLF�B�F�Hh� ��;�MSF F	�r�];
Ku�GÎ2F�<�;��P��F
9�w �S>A@T� w ;:< �2@L�5@ �����~×W<�@CF�H^����9�Oh9/; <�9%;�M-�bF @CHA@L��@ ;�KL@LI ;
�S@C9:H/;�MS9:�JHPO��S>AF 9=}pÕbF�<��[� ��<�9:H^�S9=�AM���v2>JF+��HP;PÔ%F
yz@CKLKz< 9:KLKT;
|P�bFW�AHh��@LK5@L��MSF ;:<->AF�� ��>AFR<�9:H^�S9=�AM/9
w �S>AFRB�9PËh@CHA{W9:}pÕbF�<����'Ñ ��; MSF��b�AKL� 9
w+��>AFWB�9:��@L9:H
OhF��SF�<���@L9=H"B�9^O^�AKLF�y5F�{:F��#�S>JFW<?>];
@LH <�9^OhFW9
w���>AF�Ù¾Ó°Ê-��v2>J@ ��<->P;
@CH <�9^OhF�@T�#�P��F O�;:�#��>AF�@LHJ@L�S@T;
K
�bHP;gÔ%F%�
Ó�HAFz9
w �S>AF�|P9%����@L}JKLF�F�MSM�9:M-� �S>A@T� @TOhF�; �b��]gF�M-�*wxMS9=B @ �*��>AFz|AMSF ��F�HP< Fz9
w �b�SM�9:HA{ }P;:<\Ôh{=MS9=�AHPO�F�Oh{:F �

HAF ;
M2��>AF B�9PË^@LHA{+9=}pÕbF�<����«ÊuH��S>A@T�2<�;=��F ��>AF+;=<��S@¨Ë%F <�9=Hh��9:�AMzyz@CKLKg��KC@L��>AF�M��S9 ���P<->�F�Oh{=F��z;
H]O0yz@CKLKPHA9=�
F�Ò^�SM ;:<��5�S>AF+B�9PË^@LHA{ 9:}pÕbF�< �z@L�-�bF�K w��«Î2�A�zy2F+yz@CKLK~�b>A9�y @LHW9=�AMzF�Ò^|tF�MS@LBVF�Hh� �*�S>P;��G��>A@ �2@CHA@L��@ ;
KC@LI�;��S@C9:H
y59:MrÔJ�#y2F�KLK�@LH 9:�JM/<��AMSM�F�H^���mÐJ����F�B �MÊpw���>AFR;
�S��F�H^�S@L9=H�B�9^Oh�JKLFZ� ��F�F � F�<�����(A��� � OhF���F�<�� �#;
H F�M�MS9=M
@CH"��>AF�@CHA@L��@ ;�KL@LI ;
�S@C9:H @C�#�bF�HPOA�+;R��@L{=HP;
K5�S9W�S>JF�B�9:��@L9=H!OhF��SF <��S@C9:H!B�9^Oh�AKCF%��ÓG��>AF�M�yz@ ��F`��;�wx�SF�M+��>AF
@CHA@L��@ ;
KC@LI�;��S@C9:H/�S>AF+B�9=�S@L9=HW�SM-;=<ÖÔ^@LHJ{#B�9^Oh�JKLF yz@CKLK~�b�-;�MS� ;:�z@L�z@ �zO^F��S<�M�@L}PF�O�@LHW��>AF+HAF�Ò^�z��F <��S@C9:H~�

9;: 9 ����� >
� ��� A!C ��� ��@��
v2>AF |AMS@CHP<�@C|AKLF+9
w �SM-;=<ÖÔ^@LHJ{�;�BV9gË^@LHJ{�<�9=Hh��9:�AM��d@u� F%�z;�B�9PËh@CHA{�9:}pÕbF�< ���P@ ��<�K ;�MS@ÆÌ]F�O�@LHZ� @L{:�JMSF (f4·ÊuH
;�H�@CBW;
{=F�V � ��>AF���H];gÔ%F <�9:H~Ë%F�MS{=F�����9 ��>AF <�9:H^�S9=�AM�9
w ;�H�9:}pÕbF <����¯ÊuH�@CBW;
{=F�V �

�
? �S>AF��bHP;gÔ%F�@ �*|AKT;:<�F�O

;��G��>AF#|P9%�b@L��@L9:HRMSF�;=<?>JF�O�@CH�@CBW;
{=F V � �·ÊuH ;=OAOh@C�S@L9=H~�g; |AM�F�Oh@T<��S@C9:HW9
w���>AF#BV9gË%F�B�F�H^��9
w���>AF#9=}pÕbF�<��
@CH��S>JFe
:D @LB0;
{:F |AK ;�HAF/<�;�H }tF�|PF�Mbwx9:M�B�F�OW;
HPO!��9V�S>AF/�bHP;gÔ%F ��>A@ wx�SF�O���9��S>A@T�G|AM�F�Oh@ < �SF�O�|P9%�b@L�S@C9:H
@CH V<�

�
?��?Ñ �����ABV@LHA{+�S>];
�z�S>JF+Oh@ �b�-;�HP<�F 9�w*��>AF 9:}pÕbF <��2��9��S>AF+�bHP;gÔ%F @LH�|A@¨ÒhF�K ��@T�2�b�E×W< @LF�H^�SK¨Ð#KL9�y ��>AF

�bHP;gÔ%F yz@LKLK ;
{`;
@CH!��KL@C�S>AF�M Oh9�yzH @CHh��9���>AF#B�@CHA@LB/�AB 9�w2��>AF#F�Òh��F�MSHP;�K�F�HAF�MS{	ÐR<�9:B�|J�A�SF�O�9=�A� 9
w5��>AF
9=}pÕbF�<������2<�9=Hh��9:�AM��
ÊuH
� @L{:�JMSF � �S>JF+;
KC{:9:M�@L��>AB�OhF���<�MS@C}A@LHA{+��>AF 9:}pÕbF <����SM-;=<ÖÔ^@LHJ{ @T����>A9�yzH~��v2>AF�MSF F�Ò^@ �b��;
|J|AMS9`;:<->AF��

�P�b@LHA{ ;G|AMSF Oh@ <���@L9=H/���SF�| wx9:M�B�9PË^@LHA{z��>AF���H];gÔ%Fz�S9 �S>AFz|AM�F�Oh@T<��SF�O |P9%�b@L��@L9:H/9
wg��>AFz9:}pÕbF�< ��@CH��S>AFzHAF�Òh�
@CBW;
{=F)� -%� 
:��� � � �P<->W;#|AM�F�Oh@T<��S@C9:HV���SF�|�BW;�Ð#}PF wx9:M5F�ÒA;�B�|AKCFz}P;:�bF�O�9:HW;W�+;
KCBW;
H*ÌPKC�SF�M��*v2>^�P����>AF
��M-;:<\Ô^@LHA{+<�;
H�}PF�BW;:OhFzBV9:MSF5MS9=}A�P�����A;�HPO�9:HJF <�;�HW;
KCKL9�y�w ;:�b�SF�M5B�9:��@L9:H�9�w~��>AFG9=}pÕbF�<�����Ñz�*|AMSF ��F�H^���
y5F �]��F+HA9/|AMSF�O^@ <���@L9:HR�b�SF�|W@LHW9=�AMGy59:M^Ôd�GÊuH�9=�AM ;
|A|AM�9%;=<?>Ry2F ��>A@ wx��;��bBW;
KCKdyz@CHPOh9�y �g
=�:�
"/
:�=� �
9PË%F�Mz��>AF+|A>EÐJ��@T<�;
K~@CBW;
{=F �S9/�SM ;:<\Ô��S>JF#B�9PË^@LHA{ 9:}pÕbF�<����2v2>JF�;:O~Ë:;�Hh� ;
{=F�9
w��P�b@LHA{V;/��BW;�KLKdyz@CHPOh9�y
yz@C�S>�wx�AKLK~M�F���9=KL�A��@L9=H�9PË%F�Mz�]��@LHJ{/; KC9
y MSF��b9:KL�J�S@L9=H�wx�AKLK <�;
B�F�M-;#@LB0;
{:F @ �2�S>];
��y2F+{:F��zBV9:MSF OhF��-;
@CK �
9�w��S>AFW9:}pÕbF <�� ;
HPO�B�9=MSF�F�ÒJ;:< � F Oh{:F�� �.ÑGK �b9A�*y2F0<�;
H �bB�9%9:��> �S>AF�F�Òh��F�MSHP;�K�F�HAF�M�{�Ð!}EÐ ;�K ;�MS{:F�M
ÌPKC�SF�M��*v2>AF �bB�9%9:��>AHAF����29
w �S>AF+F�Ò^�SF�M�HP;
KPF�HJF�MS{	ÐZ�p@ � F%� �S>AF F Oh{:F��29�w*��>AF B�9PË^@LHA{ 9:}pÕbF�< �N�*@CHEØP�AF�HP<�F��
��>AFGB0;gÒ^@LB/�AB Oh@T��|AKT;:<�F�BVF�Hh� 9
w ��>AF 9=}pÕbF�<���}PF��by2F�F�HV���]<�<�F�����@ Ë%Fz@CBW;
{=F����«ÊuH�9=�AM2F�H~Ë^@LMS9=HAB�F�H^� �S>A@T�
BW;PÒh@CB�@ B��AB Oh@ �b|AK ;=<�F�B�F�H^� @ � 2+|A@ Ò^F�K � � � @L�S>/�S>J@ ��;
|A|JMS9%;=<?>/y2F <�;�HAHA9:����M-;:<\Ô�9:�J�-��@TOhF��S>AF�ÌPF�K O�9
w
Ë^@LF�y19
w �S>AF+�b�-;��S@ <�<�;�B�F�M-;^�%;
H]O�y2F+<�;
HAHA9=��Ô%F�F�|�9:}pÕbF�<�� �*@LH���>AFGBV@ OAOhKCF29�w �S>AF�@LBW;�{:Fzyz>A@T<?>/B�9PË%F

� �



��9=�S@C9:HROh@LM�F�<���@L9:HV9
w���>AF <�9:H^�S9=�AM

��@C{:�AM�F (f4*v~M-;:<\Ô^@LHA{�|AMS@CHP<�@C|AKLF��P�b@LHA{+;=<��S@¨Ë%F5<�9:H^�S9=�AM*B�9^OhF�K � �u< 9:B�|P;�MSF!��@C{:�AM�F �+� ��v�9=| 4*v2>JF2@LHJ@L�S@T;
K
�bHP;gÔ%F)� Oh9:���SF�O�KC@LHAF�� ;�HPO��S>AF+MSF ���AKC�29
w F�HAF�MS{�Ð/B�@CHA@LB/@LI�;
��@L9:Hc� ��9=KL@ O�KC@LHAF�� ��Î29=�S�S9=BZ4 ��Òh��M-;:< �S@L9=HW9
w
��>AF/<�9:H^�S9=�AM+@LH!�S>AF/HAF�Ò^� @CBW;
{=F%�!ÙzF��b�AKL�+9
wN�S>AF�|JMSF�Ë^@L9=�P� @LBW;�{:F
� Oh9:���SF�O KL@CHAF���< 9:H~Ë%F�MS{=F��G�S9W��>AF
<�9=Hh��9:�AM 9
w5�S>AF/< @LM-< KLFe�u�b9:KL@TO�KL@CHAF��-�A@ w5�S>AF Oh@ �b|AK ;=<�F�B�F�H^�z9
w5��>AF�9:}pÕbF�< �G@CH �S>AF @LBW;�{:F#|JK ;
HJF�@ �zKLF����
��>P;
H�;#BW;gÒ^@LB/�AB O^@ ��|JK ;:< F�B�F�H^�*{:@¨Ë%F�HW}EÐV�S>AF ��BV9%9:�S>J@LHA{�9�w*��>AF+F�HAF�M�{�ÐW;�HPO���>AF+9:}pÕbF�<��[� �z�b@LI�F%�

;��2�S>JF }P9:M-O^F�M29�w �S>AF¾Ì]F�K O�9
w¯Ë^@LF�y+�3�A9:M2��>P;
�5y2F��P��F �S>AF M�9:}P9:�[� �5;
}A@CKL@L�IÐ���9#B�9PË%F2��>AF+<�;�B�F�M ;,� ��F�F
�b�A}P��F <��S@C9:Hc(A��� �-�

v2>AF5|P;
M ;
B�F���F�M-�P9
wP��>AFz�bHP;gÔ%F ��;�MSF?Ô%F�|A� <�9=HP��� ;
H^�*O^�AMS@CHA{ ;�KLK^F�Ò^|tF�MS@LBVF�Hh� ���'�"F5<->A9%9%�bF L ' � JL�=�
R ' �+;
HPO*+ ' � � >AF��AM�@ ����@ <�;�KLK¨Ðc�u��F�F F �r�P;��S@C9:HR�h�'2�;�HPO����-��v2>AF+H^�AB�}PF�M59
w @L��F�M-;��S@L9=HP�2yz;=�OÌ�Ò^F�O
��9Z
 �=� ��Ó��AM F�Ò^|tF�MS@LBVF�Hh� �G�b>A9�y ��>P;
� ; wx��F�M)
 �:� @L��F�M-;��S@C9:HP� �S>JFW��HP;PÔ%FW;
KCyz;�ÐJ� < 9:H~Ë%F�MS{=F�O6��9���>AF
9=}pÕbF�<������G< 9:H^�S9:�JM��kÊuH�;
KLBV9%��� ;
KCK�9�w5�S>AF @LBW;�{:F��2��>AF/��HP;PÔ%F�<�9=HEË%F�MS{:F � B/�P<->�w ;:�b�SF�M�� v2>P;�� B�F�;�HP���

�=�



��H];
|/�S>AF ��� ;
MS��@CBW;
{=F�V E �%)H*�,b�3� wx�AKCKA9:|A��@ <�;�KP@LBW;�{:Fz�b@LI�F`�:MSF��b9:KC�A�S@C9:HR��
�2R"/�[
�2��
|A�A�z��>AF ;:<���@ Ë%F+< 9:H^�S9:�JM�# �&$ �5;�MS9=�AHPO���>AF+B�9PËh@CHA{#9=}pÕbF�<��z@CH�@LBW;�{:FYV E �%)H*�,b�-�V 9 � �%�%)H*�,b�Q' V E �%)H*�,b�
� QkÊ 4~� �bHP;gÔ%F+>P;=� HJ9:��KL9%�b�z�S>AF+9=}pÕbF�<��

<�9:B�|J�A�SF F�Òh��F�MSHP;�KdF�HJF�MS{	Ð �������*9=�A�z9
w V 9 � �%�&) *+, �B�@CHA@LBV@ I�FzF�HAF�M�{�Ð �e�%# �%$��K�(' �.�F���K�%# �&$��h�HGS�������%�%# �%$��K�
[ U v·Ê 4 �bHP;gÔ%F # �&$ �5< 9:H~Ë%F�MS{=F��
��HP;�|�@CBW;
{=F�V 9 � � �&) *+, � @LH0; yz;�Ð/�S>P;��z�S>AF <�F�H^�SF�M�9�w*{=M-;�Ë^@L�IÐ�9
w ��>AF+��H];gÔ%F@ �2@LHW��>AF+B�@ OAO^KLF�9
w���>AF ���A}A@CBW;
{=F
�pyz@LH]Oh9�y 9:�A�z9�w��S>JF#<�;
B�F�M ; @CBW;
{=F�4 
=�:�
"/
:�:��|A@¨ÒhF�KT�i�

��@C{:�AM�F ��4?ÑGKC{:9:M�@L��>ABEOhF���<�MS@C}A@LHJ{#�S>JF ��M-;=<ÖÔ^@LHA{�yz@C�S>R;:< �S@ Ë%F <�9:H^�S9=�AMzB�9^OhF�KT���

��>P;
� ��>AF/<�9=B�|A�A� ;
�S@C9:H ��@LB�F <�;�H }tF/@LBV|AMS9PË%F�O�}~Ð�F�Òh��M-;:< �S@L9=H ;W<�9=HEË%F�M�{:F�H]<�F�<�M�@L��F�MS@C9:H~�°ÑGH @ OhF ;
wx9=M����P<->R; B�F ;:���JMSF+<�;�HW}tF+wx9:�AH]O�@LH � ��2�� �
Ñ � ;GMSF ���AKC��9�wd��>AF2��M-;=<ÖÔ^@LHA{ ;
KC{:9=MS@L��>AB 9:HAFz{=F��-� �S>AFN<�F�H^�SF�M~9�wd{=M-;�Ë^@L�IÐ 9
wg��>AFz�bHP;gÔ%F5yz>A@ <->#@T����>AF

<�F�Hh��F�Mz9
w5{:M ;�Ëh@C�mÐV9
w5�S>AF B�9PËh@CHA{�9:}pÕbF <��G@ w*��>AF/��H];gÔ%F#@T�G;=�S�b�AB�F�OW�S9V<�9PË%F�MG��>AF#9=}pÕbF�<��[� �z<�9=Hh��9:�AM��
v2>AF <�F�H^�SF�M�9�w {:M-;�Ë^@L�IÐ#@T��HA9�y �]��F�O���9 <?>P;�HA{:F��S>JFz{:M-;�}A}PF�M�����|P;�M-;�B�F��SF�M-��@CH/; yz;�Ð �S>P;��2�S>JF�<�F�H^�SF�M
9�w�{:M ;,Ë^@L�IÐWyz@LKCK~}PF#@LHR�S>AF B�@ OJOhKLF 9�w5�S>AF @LBW;�{:F%� �!F#�]��F#��>AF�< F�Hh��F�Mz9
w5{=M-;�Ëh@C�IÐ��S9WO^F��SF�M�B�@LHJFG��>AF
yz@CHPOh9�y 9:�J�G9�w��S>AF <�;
BVF�M-; � ��9=|A�S@T<�;
K @LB0;
{:F �S9/}tF Oh@L{=@L��@LI�F�Og�2v2>P;��GBVF�;
HP� �AHA9/9:�S>JF�MG@CBW;
{=F+OA;��-;
9�wz�S>JF���<�F�HAF/@ �+;�Ë=;
@LKT;
}AKCF%� ;
HPO!@ wzy5F�>];,Ë%F�KC9%�b�#�S>JF�B�9PË^@LHA{V9:}pÕbF�<�� �S>AF�M�F�@T� HA9�yN;,Ð ��9%ÌPH]O6��>AF
9=}pÕbF�<�� ;
{%;�@LH~�+v2>^�P� �~���P<->�F�MSMS9=M-� � wx9:M F�ÒA;�B�|AKLF KL9%�b@LHA{V�S>AF�9=}pÕbF�<��N�5>P;�Ë%F+�S9�}PF/OhF��SF�<���F�O���9�MSF ��F��
��>AF�<�;
B�F�M ;���� |];
M-;�B�F���F�M-�G��9 {:F��+��>AF�wx�AKCK�@CBW;
{=F/OA;
� ;�9:�A� 9
w���>AF�Ñ & D�<�9:H~Ë%F�M��SF�M 9=H��S>JF�Ëh@TOhF�9
<�;�M-Od��v2>J@ �*@ �5Oh9:HAF }EÐ���>AF ;��S��F�Hh��@L9=H�B�9^Oh�AKCF�OhF���<�MS@C}tF O @CH��S>AF�HAF�Ò^�5���A}]��F�<���@L9=H~� � @LB/�AKC�-;
HJF�9:�P�bK Ð%�
y5FW��F�H]O"�S>AF0<�F�H^�SF�M+9
w {:M ;�Ëh@C�mÐ ��9 �S>AFVMS9:}P9=��<�9=Hh��MS9=K2�S9RB�9PË%F��S>AFVMS9:}P9=��@ w��S>AF�BV9gË^@LHJ{�9=}pÕbF�<��
<�9=B�F��5<�KL9`��F ��9���>AF+}t9=M-OhF�MG9�w*��>AF+|A>EÐJ��@T<�;
K <�;
B�F�M ; @CBW;
{=F%�

9;:�� � >BC
���;A!>�� C
��>BG 	?> �!>
� ��� ��@ �	��� A!A � A � �	� ��
;> � � � >7@ ����� @ � � G �HD�>
�A9:M+��M-;:<\Ô^@LHA{�y5F�9:HAK¨Ð!Oh@L{=@L��@LI�F ;���B0;
KLK yz@LH]Oh9�y �g
=�:� "l
=�:� � 9:�A�+9�wz�S>JF�<�;�B�F�M ;�� �z@LB0;
{:F`��v2>h�]�
��>AF ��@LHJ{:KLF ����F�|P�z9
w�9=�AM �IÐA�b�SF�B <�;
HR}tF <�9:BV|A�A�SF O¹Ë%F�MrÐ/w ;:����}PF�<�;��P��F 9
w���>AF�@LM��b@LB�|JKL@ < @L�AÐ/;�HPO���>AF
M�F�Oh�P<�F O�;
BV9:�AH^�z9
wNOA;��-;�yz>A@ <->�B/�P�b�z}tF |AMS9^< F��S�bF�Od�+DG�AF���9��S>J@ ����@LBV|AKL@T<�@L�AÐ`�hF�M�MS9:M � B0;,ÐV9^<�<��AM��
�A9:M F�ÒJ;
B�|AKCF%�P�S>AF�Ù¾Ó°ÊzBW;�Ð�HA9=�/<�9:H^�-;�@LH ;�B�9PË^@LHA{V9:}pÕbF�<���� � 9���>AFV<�9:KCK ;
|]��@LHJ{ ��H];gÔ%FVOh9%F��#HA9=�
F�Ò^�SM ;:<��/;!B�9PËh@CHA{ 9:}pÕbF�< ��}A�A�W�b9:B�FWF�Oh{=F���9:MW<�9=Hh��9:�AM ��9
w �S>AFR}P;:<\Ôh{=MS9=�AHPOd� DG�AMS@CHA{���M-;:<\Ô^@LHA{
��>AFW9:}pÕbF�<�� BW;�Ð!����9:| BV9gË^@LHJ{A��9=M�@C�#B�9PË%F�� }PF�>A@CHPO ��9=B�F��S>J@LHA{R@LH �S>AFV}P;:<\Ôh{=MS9=�AHPOd�29=M�9:�A� ��@TOhF
��>AF!ÌPF�KTO�9
w5Ëh@CF�y 9�w2��>AF/<�;�B�F�M-;^��ÊuH!;:OAOh@C�S@C9:H~�d��>AF/��H];gÔ%F�BW;�Ð�KC9%��F���>AF�9:}pÕbF <������G<�9=Hh��9:�AM��~@ w���>AF
Oh@T��|AKT;:<�F�B�F�H^�29
w5��>AF�9:}pÕbF�< �G@CH |A@ Ò^F�K �z}PF��by2F�F�H ���]<�<�F�����@ Ë%F wxM ;
B�F��z@ �z�S9%9WKT;
MS{=F%� v�9�{=F��+;�M�9:}A�]���
��M-;:<\Ô^@LHA{R9gË%F�M#KL9=HA{!��F �r�AF�HP<�F��+9
w @LBW;�{:F��+y2FW>P;�Ë%F��S9!O^F��SF�< �����]<?>�F�MSMS9=M-� � v2>AF�H �S>AF0;
�S��F�H^�S@L9=H
B�9^O^�AKLF�yz@CKLK ���-;�MS� �S>AF/B�9:��@L9=H!OhF��SF <��S@C9:H B�9^Oh�JKLF�yz>A@T<?> yz@CKLK*KC9%9�Ô!;
� �S>AF#wx�JKLK�<�;�B�F�M ;�@LBW;�{:F���9
OhF��SF�<��N; BV9gË^@LHJ{ 9=}pÕbF�<���;�{%;
@CH~�

�!F�>];,Ë%FV@LH~Ë%F�����@L{%;��SF�O!��9=B�F�wxF�;��S�AM�F��#yz>A@T<?> <�;
H }PF��]��F�O"wx9:M���>AFWOhF��SF�<���@L9=H�9
w ���P<-> F�MSM�9:M �
OhF �S<�M�@L}PF�O#;�}P9gË%F`��ÊpwP�S>JF�;:<���@ Ë%F5<�9:H^�S9=�AM*F�Ò^�SM ;:<�� ��; ���-;��S@T<2}P;:<\Ôh{=MS9=�AHPO#9:}pÕbF <���9=HAF�<�;�HAHA9:� B�F�;:�b�AMSF
;�HEÐ1B�9:��@L9:H19
w �S>JF!��HP;PÔ%F%� Ñ ��B�F�Hh��@L9:HJF�O�F�;
M�KL@LF�M��2@ w#��>AF @LHJ@L�S@T;
KC@LI�;��S@L9=H�w ;
@LKT��;
H]O �S>AF�M�F @ ��HJ9
}P;=<ÖÔ^{:M�9:�AH]O6F�O^{:F�HAF�;�M+�S>AF/�bHP;gÔ%F%�g�S>AFV��HP;PÔ%F�yz@LKCK*<�9=KLKT;
|P�bF��S9W9:HAF/|P9:@CHh���*Êpw2��>AF/��H];gÔ%F�F�Ò^�SM ;:<�� �

�[




;�}P;:<\Ô^{:MS9=�AHPOWF�Oh{:F`�h@L�zB0;,ÐVOhF�{=F�HAF�M ;
��F ��9�;�KL@CHAF%� v�9VOhF���F�<������]<?>WF�Ë%F�H^�-���S>AF wx9=KLKL9�yz@CHA{#wxF�;
���AMSF �
<�;�HW}tF F�Ò^�SM-;=<��SF O�9:�A��9
w �S>JF#;=<��S@¨Ë%F+<�9=Hh��9:�AM[4

� � 9=MSM�F�K ;��S@L9=H 4
Î�Ð B�F�;:�b�AMS@CHA{!�S>AF�<�9:M�MSF�KT;
�S@C9:H19
w+��>AF �bHP;gÔ%F F�KCF�B�F�H^�-� ��>AF OhF�{:F�HAF�M-;
��@L9=H �S9!KL@LHJF�<�;
H }PF
O^F��SF�< �SF�Od�

� ÙzF�{=MSF�����@L9=H 4
v2>J@ ��wxF�;��S�AM�F @T�2}P;:�bF�O�9=H���>AF �S;
BVF @ OhF ;�;:�z�S>AF <�9=MSMSF�K ;
��@L9=H~�

� ��9=B�F�H^�-�*9
w �S>AF <�9=Hh��9:�AM[44d9%9	Ôh@CHA{/;
�5�S>AF B�9:B�F�Hh� 9
w ��>AF+<�9=Hh��9:�AM59:HAF+<�;
HWOhF��SF�<����%@ w �S>JF ;=<��S@¨Ë%F <�9=Hh��9:�AMNOhF�{=F�HAF�M ;
�SF �
��9 9:HAFW|P9:@CHh��@CH��S>JF�;�}P��F�HP<�FW9
w F�Oh{=F����*@ w ��>AFW��H];gÔ%FW}PF�<�9:BVF��#;�KC@LHAF%� ;
HPO @ w�|P;�MS��9�w ��>AF
�bHP;gÔ%F/F�Ò^�SM ;:<�� ��>AF/9:}pÕbF�<�� ;�HPO�;
HJ9:�S>JF�M#|P;�MS�+{:F���<�;��A{:>^�+}EÐ!;�}P;=<ÖÔ^{:M�9:�AHPO!F�Oh{:F/�p@ � F%����>AF
�bHP;gÔ%F�yz@CKLK*}PFV����MSF�� <?>AF OU�-�)�A9=M ��>A@ ��MSF�;=��9:H ��y2F/�P�bF��S>AF/B�9:BVF�Hh� �2�S9ROhF���F�<�� F�MSMS9=M-� @LH!9:�JM
F�Òh|PF�M�@LB�F�H^�-� �

ÊuH0��@C{:�AM�F � �S>AFR|AKL9=�-��9�w+�S>JF )pÍpBV9:B�F�H^��;�HPO ,�ÍxB�9:B�F�Hh�+9
w ;�H ;:<���@ Ë%FR<�9:H^�S9=�AMV;
MSF���>A9�yzH
Oh�JMS@LHJ{!;"�bF	�r�JF�HP<�F�9�w+@LB0;
{:F ���ÃÓ1Ë%F�M �S>AFWyz>A9=KLF���F	�%�AF�HP< F��S>AFR;=��|PF�<��/9
w �S>AFW��9gÐ �SM-;�@LH Ë:;�MS@CF����
}PF�<�;��P��F+9�w��S>AF+B�9=�S@C9:H�9=H�;/<�@CM-<��AKT;
M5M-;
@CK �u�bF�F � F�< ���A���-�5v2>AF+MSF�;=��9=H�wx9:M��S>JF M-;�|A@ OR<?>P;�HA{:F+9�w*��>AF
)pÍ5;
HPO ,�ÍxB�9:B�F�Hh� ��yz>A@T<?>R<�;�H }tF/�bF�F�HR@ �z�S>P;�� �S>AM�F�F��bHP;gÔ%F F�KLF�B�F�H^�-�*F�Ò^�SM-;=<��SF O��S>JF#M-;�@LK @LHP�b�SF�;=O
9�wz�S>JF���M-;
@CH"@C�-�bF�K w�wx9:M/� � @LB0;
{:F ���*ÊuH!�S>A@T� <�;:��F�wxMS9=B 9=HAF�@LB0;
{:F �S9R�S>AF�9=�S>AF�M+��>AF wx9=M-<�F � 9�wz��>AF
9=�S>AF�MN��HP;PÔ%F F�KCF�B�F�H^�-�~F�Ò^�SM-;=<��S@CHA{+�S>AF �SM-;�@LH�}PF�< 9:B�F ��9 ���SM�9:HA{���>P;
�z��>AF ��>AMSF�F ��H];gÔ%F F�KCF�B�F�H^�-� ;
M�F
|A�]��>AF�OR;�yz;�Ð�wxMS9=BE�S>AF+M-;�@LK }P;:<\Ô���9���>AF+B�9PËh@CHA{�9:}pÕbF�< ���5v2>A@ �z<�;�H�}PF��bF�F�HR@LHW�S>AF OhF�M�@ Ë=;
��@ Ë%F���9
w
��>AFGBV9:B�F�H^�-� � $*MSF�KC@LB�@CHP;
M^Ð F�Ò^|PF�MS@CB�F�H^�-� ��>A9�y2F O ��>P;
�5�S>AF OhF�M�@ Ë=;
��@ Ë%F29�w �S>AF�B�9=B�F�H^�-�~@ ��; }tF��S�SF�M
wxF�;��S�AM�FG��>P;
H/�S>JFGB�9=B�F�H^�-�~@L� ��F�K w��:}PF�<�;
�]��F��S>A@T� wxF ;
�S�JMSF�@ �*B�9:M�Fz@LHPO^F�|PF�HPOhF�H^�*��9#�S>JFG9=}pÕbF�<������*��@CI�F%�
ÊuH�9:�JMGF�Ò^|PF�MS@CB�F�H^�-��y5F �P�bF#;�HW�A|A|PF�M�;
H]O�;#KL9�y5F�M2��>AMSF��b>A9:KTO�wx9:Mz�S>JF BV9:B�F�H^�-� �;Êpw 9:HAF+9�w*��>AF

B�9=B�F�H^�-��Ë^@L9=K ;
��F�� �S>AF/�A|A|PF�M 9:M+KL9�y5F�M+�S>AM�F���>A9=K O � �S>P;��#B�F�;�HP�G��>AF��bHP;gÔ%FVOhF�{=F�HAF�M ;
��F�� � y2F
�byz@L�-<->/}P;:<\Ô��S9���>AFGBV9:�S@C9:HVOhF���F�<��S@C9:H/B�9^Oh�AKCF%� v2>A@ ��9^<�<��AM ��@ w B�9:M�Fz�S>P;�H���>AMSF�FGF�KCF�B�F�H^�-�~F�Ò^�SM ;:<��
9=HAFG}];:<\Ôh{=MS9:�JHPO�F�Oh{=F �x�S>AF��bHP;gÔ%F�}PF�<�9=B�F��*; ���SM ;
@C{:>^��KC@LHAF �~9:M��S>JF �bHP;gÔ%Fzw ;
KCK �*@LH^�S9 9=HAF |P9:@CHh��� �!F
>P;�Ë%F ;
KT��9/�SF��b�SF�OW�S>AF <�9:M�MSF�KT;
��@L9:HR;�HPO�M�F�{:M�F��S�b@L9:H }J�A�G��>AF+}PF�����MSF��b�AKL� �G< 9:�AKTO�}PF�;=<?>A@CF�Ë%F�O�}~Ð���>AF
B�9=B�F�H^�-� �;Ñ <�9:B/}A@LH];
�S@C9:H�9�w��S>JF wxF ;
�S�JMSF��zOh@TO�HA9:��KLF�;=O��S9V;
HW@LB�|JMS9PË%F�B/F�Hh���:}PF�<�;��P��F ;/���SM ;
@C{:>^�
KC@LHAF OhF��SF <��-;�}AKLF+}~Ð��S>JF#MSF�{:MSF �S��@C9:H!<�9%Fb×W<�@CF�H^�G9=M �S>AF <�9:M�MSF�KT;
��@L9:H!<�;
H!;
KT��9�}PF�M�F�<�9:{=HA@LI�F�O�}EÐW9=HAF
9�w �S>AF+B�9=B�F�H^�-���9Ñ ��B�F�Hh��@L9:HJF�O�;
�z��>AF F�HPO/9
w � F�<���� (J� 
#��>AF+;
���SF�H^�S@C9:H�BV9^Oh�AKLF�@ ��MSF�;�KL@CI�F�O�@LH�9=HAF
|AM�9^<�F����G�S9={:F���>AF�M+yz@L��> �S>AF �SM-;=<ÖÔ^@LHJ{W;
HPO�9=}pÕbF�<��+O^F��SF�< �S@L9=H�B�9^O^�AKLF%��Ñz���S>A@T�G�S@CB�F+�S>AF ;
�S��F�H^�S@L9=H
B�9^O^�AKLF/9:HAK¨Ð"yN;
� <?>AF � 9PË%F�M#��>AF�M�F����AKC�#9�w ��>AF��SM ;:<\Ôh@CHA{A� @u� F%��@L�1Õb�POh{=F��#�S>AF0��>P;�|tFW9�w ��>AFW;:< �S@ Ë%F
<�9=Hh��9:�AM�� v2>A@ �/<�;�H }PFROh9=HAF Oh@CMSF�< �SK Ð!;�wx�SF�M���>AFW�SM ;:<\Ôh@CHA{!����F�|~�'ÊuH �S>AF�wx�A���AMSF%�5;:�/��9%9=H ;=� ��>AF
;��S�SF�Hh��@L9:H B�9^Oh�AKCF�@T�#�P��F�O!�S9 |PF�M�wx9=MSB ;�Ô^HA9�yzKLF Oh{:F�}];:��F O�Ë%F�MS@ÆÌt<�;
��@L9:H!9
w �S>JF��SM ;:<\Ôh@CHA{A�*yz>A@T<?>
<�;�HAHA9=� }PF/Oh9=HAF/@LH MSF ;
KÆÏ`�S@CB�F%�Ay2F�yz@CKLK*M�F�;
KC@LI�F+��>A@ � B�9^Oh�JKLF�;=�+;��bF�|P;�M-;
��F�|JMS9^<�F�������v2>J@ �G@T� ;�K �b9
HAF <�F��S��;
M^Ð�;=�#��9%9=H ;=�#y2FVOhMS9=| ��>AFW;=�S���JB�|A�S@C9:H���>P;
� 9:HAK¨Ð"9=HAF�B�9PË^@LHA{W9=}pÕbF�<��#@T� @CH"��>AFW�S< F�HAF%�
v2>AF�H��S>AF�;��S�SF�Hh��@L9:H�BV9^Oh�AKLFz>];:�*�S9+O^F�<�@ O^F2yz>A@T<?>�9=}pÕbF�<����b>A9:�AKTO }PFz��M-;:<\Ô%F�Oe� wx9:M�F�ÒJ;
BV|AKLF�4g;
KCyz;�ÐJ�
��>AF <�KL9`��F��b�z�S9��S>JF#<�;
B�F�M ; � �OÓ��AM �mÐJ���SF�B�OhF ��@L{=H OhF �S<�M�@L}PF�O�@CH � F�<����P��;�KLKC9
y��z�b�P<->�;�H�F�Ò^�SF�HP��@C9:H~�

9;:�� � �	� � ��� � @ �!A � D
v2>AF/wx9:�AM��S>�|P;�MS� 9
w 9:�AM <�KL9`��F�O"KC9%9:|�9=}pÕbF�<�� �SM-;=<ÖÔ^@LHJ{��IÐA�b�SF�B @T� ��>AF�B�9^Oh�JKLF�wx9:M#M�9:}P9:�/< 9:H^�SMS9=Ku�
v2>AF�MSF�F�Ò^@ �b� BW;
H~ÐR;
|A|JMS9%;=<?>JF�� @LH �S>JF�KL@L��F�M-;��S�AM�F wx9=M M�9:}P9:� <�9:H^�SM�9:K��1
�
	�u� � @CHP<�F @LH!;W<�KL9`��F�O�KC9%9:|

���



x-
m

om
en

t

number of image

y-
m

om
en

t

number of image

��@C{:�AM�FW��4e�AF�;��S�AM�F�� wx9=M�F�MSM�9:M�O^F��SF�< �S@L9=H�O^�AMS@CHA{ �SM ;:<\Ôh@CHA{b4#��>AF�Ò~Í+;
H]O�Ð~ÍxB�9:B�F�Hh��9
w���>AFW;:< �S@ Ë%F
<�9=Hh��9:�AM��

�IÐA�b�SF�B �S>JF���KL9�y5F���� B�9^Oh�AKCFz<�9=HP����M-;�@LHP�*�S>JF29PË%F�M-;�KLKJ�mÐJ����F�B |tF�M�wx9:M�BW;
H]<�F2��>AFzMS9=}t9=�5<�9:H^�SM�9:KP�b>A9:�AKTO
}PF
Ô%F�|A� ;:� w ;:��� ;:�+|t9`�S�b@L}AKCF%�Wv2>AF�M�F�wx9:M�F%�~y2F/�P��F�9=HAK Ð�wx9=�AM��b@L{=HP;
KT� wx9:M+F�;=<?> Oh@CMSF�<���@L9=H"@CH"yz>A@T<?>
��>AF�MS9=}P9:�/<�;�H BV9gË%F 4 G�9:M 3 ;
HPO ���������
	 9:M ������
���	 � G ;
HPO 3�O^F�<�@ O^F���>AFWOh@CMSF�<���@L9=H�9
w���>AF
B�9PË%F�B/F�H^��9�w*9=HAF 9�w*��>AF+;gÒ^@ ���-� v�9/<�;��P��F ; ��B�9%9=�S>WMS9=}t9=�zB�9:��@L9=H�y2F �]��F �by29 Oh@ ]gF�M�F�H^�2B�F���>A9^OA�
wx9=M�<->P;
HA{=@LHA{R�S>AF/{:M ;
}A}PF�O�@CBW;
{=F%�
��@CM-�b���~y2F�BV9gË%F �S>AF/MS9=}P9:��@L� ��F�K w�� � F�<�9=HPOd� ;:� BVF�Hh��@L9=HAF�O�@CH
� F <���� (A�1( y2FW<->P;�HA{:FW�S>JF�|P;
M ;
B�F��SF�M � 9�w ��>AF�{=M-;
}J}A@LHA{ OhF�Ë^@ < F��b�P<?> �S>P;����S>AF���M-;=<ÖÔ%F�O 9:}pÕbF <��#@T�
Ô%F�|J��;
KCyz;�ÐJ� @CH ��>AFWB�@ OJOhKLF/9
w �S>AFR�b�A}A@LB0;
{:Fl� ��F�F/��@C{:�AM�F - �-�1v2>AFW�SM ;:<\Ôh@CHA{ @LHPO^@ <�;��SF�O"}~Ð���>AF
OA;=��>AF O0KC@LHAF�@ �5Oh9:HJF }EÐV<->P;
HA{=@LHA{ �S>AF ;
MSF ;#yz>A@ <->��S>JF {:M ;
}A}A@CHA{/OhF�Ë^@ < Fzyz@LKLKgOh@C{:@C�S@LI�F%�*v2>AF B�9:��@L9:H
9�w2��>AF�yz>A9=KLF�@LB0;
{:F+@T�G@LHPO^@ <�;��SF�OW}EÐW�S>JF/��9:KC@ O�KC@LHAF���;
H]O�@ � ;=<?>A@CF�Ë%F�O�}~Ð��S>JF#MS9=}P9:����� B�9:��@L9:H �kÊuH
��>AF��SM ;:<\Ôh@CHA{�BV9^Oh�AKLF/�S>JF�M�F�{:@T����F�M-�+9
w �S>AF�wxM ;
B�F/{:M ;
}A}PF�MV<�;�M-O�;�MSFR��F�� ��9!�S>P;��#��>AFR��HP;PÔ%F%�*@u� F%�
��>AF�B�9PË^@LHA{�9=}pÕbF�<�����@ �+@LH���>AF�B�@TOAOhKCF�9
w��S>JFWOh@L{=@L��@LI�F�O @LB0;
{:F`�WUG9�y+�*@ wz��>AF�9=}pÕbF�<��#BV9gË%F �GHAF�;�M
��>AF+}t9=M-OhF�M 9
w���>AF#|J>EÐJ��@T<�;
K <�;
B�F�M-;#@LB0;
{:F`�h�S>JF#yz@LH]Oh9�y <�;
HJHA9:��}PF�<->A9%�bF�H �b�P<?>R�S>P;��G��>AF#9=}pÕbF�<��
@T�G@LHR�S>AF�B�@TOAOhKCF%��v2>h�P� ��>AF��SM ;:<\Ôh@CHA{�BV9^Oh�AKLF ��F�H]OA�G�S>JF�|t9`��@C�S@L9=H"9�w5�S>AF/<�F�Hh��F�MG9�w5�S>AF/�bHP;gÔ%F���9
��>AF+MS9:}P9=� <�9=Hh��MS9=Ku��v2>AF <�9=Hh��MS9:K~BV9^Oh�AKLF �P��F��z;/��@CB�|AKCFG|AM�9:|P9:M��S@C9:HP;�K*<�9=Hh��MS9=KLKLF�M � ���+�~��9�B�9PË%FG��>AF
M�9:}P9:����ÊuHW�S>AF+��@LB�F Oh9:B0;
@LHW��>AF <�9:H^�SM�9:KLKCF�Mz<�;
HW}PF�OhF���<�MS@C}PF�O�}~Ð

� ��)��Q'��)��
�?�� )i�"32
 P ��)��h�+J �S�=�+�
��@ �z�S>JF�<�9=Hh��MS9:K¯Ë=;
KC�AF%��
�?G�S>JF�<�9%9=M-Oh@CHP;
��F�9
w���>AF�<�F�Hh��F�Mz9
w���>AF#|J>EÐJ��@T<�;
K <�;�B�F�M ;#@LBW;�{:F%�P;�HPO 
 P��>AF <�F�H^�SF�M59
w���>AF ;:<���@ Ë%F+<�9=Hh��9:�AM���v2>A@ ��<�9%9=M-Oh@CHP;
��F @T�G�bF�H^�z�S9��S>JF M�9:}P9:� <�9:H^�SM�9:K~}~Ð��S>AF+��M-;:<\Ô^@LHA{
B�9^O^�AKLF%�+v~9R;�Ë%9:@ OW9%��<�@LKCK ;
��@L9=HP�G9
wN�S>AF�M�9:}P9:� ;�MS9:�JHPO6��>AF�|P9%�b@L�S@C9:H!yz>A@ <->!��>J9:�AKTO6}PF�MSF ;:<->AF�O�y2F
�P�bF ; KC9:HA{/OhF�K ;�Ð��S@CB�F%� v2>A@T�2B�F�;
H]�2�S>P;��z�S>AF B�9PËh@CHA{+9:}pÕbF�<��z@T�2HA9:� ;
KCyz;�ÐJ�2@LHW�S>AF+B�@TOAOhKCFG9�w*��>AF
<�;�B�F�M ; @LB0;
{:F }A�A��;
KCyz;�ÐJ�2@LHW�S>AF+B�@TOAOhKCFG9�w��S>AF Oh@C{:@C�S@LI�F�O yz@CHPOh9�y ;=� B�F�Hh��@L9:HJF�O F ;
MSKC@LF�M��

� ��� � �+& ��� � 	0
�� ��	"� ')�#�� "��
��

� :�< ����� > A � � >7@ �!C#D � @�� ��A � @ � >7@ �
ÊuH �S>J@ ����F�<���@L9=H y2F�|AM�F���F�H^��9:�AM F�Òh|PF�M�@LB�F�H^�-;�K~F�H~Ëh@CMS9:HJB�F�H^�z;
H]O ;=�%�P;�KL@L� ;
��@ Ë%F+B�F�;=���AM�F�B�F�H^��wx9=M
Õb�PO^{:@LHJ{��S>AF+MSF ���AKC�-�29
w �S>JF F�Òh|PF�M�@LB�F�H^�-� �H[ �b@LHA{���>AF��r�P;�KL@C�-;
��@ Ë%F�B�F�;=���AM�F�B�F�H^��y5F <�;
HR��>J9
y �S>P;��

�H(



��@C{:�AM�F=- 4�v2y29RB�F���>A9^OA�+;
M�F��P��F O6wx9:M <?>P;�HA{:@CHA{W�S>AFµËh@CF�y 9�w��S>AFV�S<�F�HAF�4 OA;:�b>AF�O"KC@LHAF�� @CHPOh@ <�;
�SF
<->P;
HJ{:@LHJ{���>AF#|P;�M-;�B�F��SF�M-�z9
w���>AF#{=M-;
}J}A@LHA{ROhF�Ëh@T<�F -A�b9:KC@ O�KC@LHAF � @CHPOh@ <�;
�SF+��>AF#B�9=�S@C9:HW9
w5�S>JF#MS9=}P9:�
�P�b@LHA{R;�|JMS9:|P9=MS�S@C9:HP;�Kz<�9=Hh��MS9=KLKLF�M��+v2>AF�KT;
MS{=F�KC@L{=>h��MSF�< �-;
HJ{:KLF�@T�G�S>JF!ÌPF�K O�9�w·Ë^@LF�y 9
wz��>AF/<�;�B�F�M-;^�
��>AF ��BW;�KLKP{:M ;,ÐWM�F�<��-;�HA{:KCF @ �z�S>JF#;�MSF�;�O^@L{:@C�S@CI�F�O�9=H��S>JF }P9`;
M-Og�

� @L{:�JMSF 2 42v~9PÐ��SM ;
@LHWB�9PË^@LHA{ 9:H�;�<�@CM-<�KCFG@CH�wxMS9:H^�z9
w �S>AF+MS9=}P9:���

9=�AM*�SM ;:<\Ôh@CHA{�@ ��M�9:}A�P�b�5;
HPO#F�ÒJ;:< ����Ñ�K ��9�y2F�<�;
H/��>J9
y ��>P;
�*��>AF�;
�J�S9:B0;
�S@T<�@CHA@L��@ ;
KC@LI�;��S@C9:H+|AMSF ��F�H^�SF�O
@CH � F�<���� (A��� @T�z���E×0<�@LF�Hh��@LHW��>AF <�9:H^�SF�Ò^�z9
w 9:�JM �IÐA�b�SF�B �
ÊuHW9:�AM F�Òh|PF�M�@LB�F�H^�-�*y5F >];,Ë%F ;�B�9PËh@CHA{#��9PÐ��SM ;
@LHR@LHWwxMS9:H^�z9
w�; M�9:}P9:�+;�� ;/Oh@T���-;�HP<�F 9
w5;�}t9=�A�

� J �,Ï 
 J � B�F���F�M/�u��F�Fl��@L{=�AMSF 2 � � ��9:�JHh��F�O 9:H ��>AF!MS9:}P9=��� �W>P;
H]O @T��;1<�;
BVF�M-; KL9%9	Ôh@CHA{ 9=H ��>AF
��9gÐ1�SM ;
@LH � v2>AF �S9PÐ1�SM-;�@LH @ ��BV9gË^@LHJ{"9=H ;�< @LM-< KLF�yz@C�S> ; ��|PF�F O 9�w)
^� � <�B & ��F�<=� DG�AF!�S9���>AF
>P;�M-OhyN;
M�F"KC@LB�@C�-;
��@L9=HP�=�xy2F {=F��R; BW;PÒh@CB��AB wxM-;�B�F M-;��SF!9
w � @CBW;
{=F���|PF�MR��F <�9:HPO'����>A@ �W�b|tF�F�O
<�9=MSM�F���|P9:H]OA�G�S9/�S>JF B0;gÒ^@LB/�AB Oh@T��|AKT;:<�F�B�F�H^�R��2 |J@ Ò^F�K ���*9
w �S>AF+9:}pÕbF <��z@LHR�S>AF+@LB0;
{:F |AK ;�HAF#yz>A@T<?>
y5FW<�;
H �SM-;=<ÖÔ!yz@L��>A9:�J�#|AM�F�Oh@ < �S@L9=H � ��F�F>��@L{=�AMSF
( �-� D��AMS@CHA{ �S>AFVF�Òh|PF�M�@LB�F�Hh� � y5F�>P;�Ë%FW<�9=HP��� ;
H^�
KC@L{:>^�S@CHA{+<�9=HPOh@C�S@L9=HP��;
HPOV;
KLKJ|P;
M ;
B�F���F�M-� 9
w �S>JF ;�KL{:9=MS@C�S>ABW� ;
MSF1Ô%F�|A� <�9:HP�b�-;�Hh����ÓG��>AF�M�|AM�F�KL@CB�@LHP;�MrÐ
F�Ò^|PF�MS@CB�F�H^�-����>A9�y5F�O"�S>];
�#F�Ë%F�H!OhM-;=����@ <�<->P;
HJ{:F��+@LH!�S>AF�@CKLKC�AB�@LH];
�S@C9:H�<�;
�P�bF�HA9R|AMS9=}AKLF�B ��9���>AF
;�KL{:9=MS@C�S>AB �

v~9!Õb�POh{=F�;
�J�S9:B0;
�S@T<�;
KCK Ð/KL9=HA{W��F �r�AF�HP<�F��29�w2@CBW;
{=F��2yz@L��>�Ë:;�MS@C9:�P�GBV9gË^@LHJ{�9:}pÕbF�<�� � 9=HAF#>];:�G��9
�P�bFR;6B�F ;:���JMSF�B�F�Hh�+yz>A@T<?>1<�;�H }PFR<�9:B�|J�A�SF�O�9=�A��9�w+�S>JF�@CBW;
{=F���; wx��F�M��S>JF�F�Ò^|PF�MS@CB�F�H^�-���Z�!F
�P�bF#��>AF wx9:KLKC9�yz@LHA{/B�F�;=���AM�F�B�F�H^��4 � 9:BV|A�A�SF+��>AF�<�F�Hh��F�M29�w2{=M-;�Ë^@L�IÐ�9�w5�S>AF+B�9PË^@LHA{�9=}pÕbF�<�� �pyz@C�S>�;
>AF��AMS@T���S@T<2B�F���>A9^O��b�A@L� ;
}AKCFG9=HAK Ð#wx9=M2��>A@ �*F�Ò^|PF�MS@CB�F�H^�-;
KJ��F��S�A| � ;�HPO�<�9=B�|P;
M�FG��>A@ ��<�9%9=M-Oh@CHP;
��F yz@L��>
��>AF <�F�H^�SF�M59
w���>AF+@LBW;�{:F%�?Î2F�<�;
�P�bF �S>AF <�;
BVF�M-;+yz@LHPOh9�y yz@LKCK~}tF+|AKT;:<�F O0@CHR; yN;,ÐV�S>P;��G��>AF <�F�H^�SF�M

���



20 20

��@C{:�AM�F�� 4 � �];
KL@C�-;��S@ Ë%F1Õb�POh{=F�B�F�H^� � wxM�9:B KCF�wx���S9WMS@C{:>^�N��4��S>AF |AMS@CHP<�@C|AKLF 9
w5�S>AF�BVF�;:�b�AMSF�BVF�Hh�59
w ;
yzM�9:HA{R;
H]O";�H"F�ÒJ;:< �G��M-;:<\Ô^@LHA{ -��by59�F�ÒJ;
B�|AKCF��29
wN@LBW;�{:F�� �t9=HAF�yz@L��>!;�B�F�Oh@C9^<�MSF+�SM ;:<\Ôh@CHA{�M�F����AKC���
��>AF+9:�S>JF�Mz9:HAF yz@L��>�;�HWF�ÒA;=<��z�SM ;:<\Ôh@CHA{A�

9�w�{:M ;,Ë^@L�IÐ�9�w5�S>AF ��HP;PÔ%F#@ �z@LHR�S>AF+B�@TOAOhKCF 9
w5�S>JF#@LB0;
{:F`�h�S>JF�<�F�H^�SF�Mz9
w�{=M-;�Ëh@C�IÐ�9�w��S>JF#9:}pÕbF <���;
KT��9
�b>A9:�AKTO�}PF�@LH �S>JF�B�@ OAO^KLF+9
w5�S>JF�@LBW;�{:F%�A@ w2��>AF/��H];gÔ%F�< 9:MSM�F�<���K ÐR<�9PË%F�M-�z�S>JF�B�9PËh@CHA{�9:}pÕbF�< ���+UG9�y
y5FGB�F ;:���JMSFz�S>JF Oh@T��� ;
HP<�Fz}PF��by5F�F�H/�S>AF <�F�H^�SF�M 9
w~��>AF�@LBW;�{:F�;
H]O��S>AF <�F�H^�SF�M*9
w ��>AFG9=}pÕbF�<���;�HPO��P�bF
��>A@ �zOh@T��� ;
HP<�F ;=�G;)�%�P;
KC@L� ;
�S@¨Ë%F�Õb�POh{=F�B�F�H^���u�bF�F���@L{=�AMSF � � �
Ñ �zB�F�H^�S@C9:HAF�O/F�;
M�KL@LF�M��hy5F#M�F�;
KC@LI�F�O���>AF+B�9^Oh�AKCF�� @CHW��y59��bF�|P;�M-;
��F�|AMS9^< F��S�bF�����v2>AF�ÌPM-�b�G@T� ��>AF

M�9:}P9:� <�9=Hh��MS9:K �~�S>AF/�bF�<�9:H]O69=HAF/<�9:H^�-;�@LHP� ��>AF�B�9:��@L9=H!OhF��SF <��S@C9:H~�P9:}pÕbF�< � �SM ;:<\Ôh@CHA{A�~;�HPO!;
�S��F�H^�S@L9=H
B�9^O^�AKLF%�«Ñ �z|JMSF��bF�Hh�5y2F+�P�bF#�by29�y59:MrÔJ��� ;
��@L9:H]�G<�9=HAHAF�< �SF�O�yz@L��>R;��b�-;
H]OA;
M O�HAF��by59:MrÔJ�u�*�S>AF�MSHAF��H�-�
v2>AF�MS9=}P9:��<�9=Hh��MS9:Kg@ ��Oh@T���SM�@L}A�J�SF�O*Ëh@T; �S>AF .10 e 9:HW��>AFGy59:M^ÔA�b�-;
��@L9=H�yz>A@ <->/@ ��|J>EÐJ��@T<�;
KCK Ð�< 9:HAHAF <��SF�O
��9���>AF#>P;�M-OhyN;
M�F#9
w �S>AF MS9:}P9=������9`����9
w���>AF#y59:M^Ô�@T�zOh9:HJF�9:H���>AF��bF�<�9=HPO�y59:MrÔJ��� ;
��@L9:HR9:H yz>A@T<?>
��>AF+��F <�9:HPO�|AM�9^<�F����2MS�AHP� ��v2>AF+B�@ ����@CHA{+}P;
KT;
HP<�F }tF���y5F�F�H���>AF KC9%;:OJ�29
w �S>AF �by59#y29=MrÔJ��� ;
�S@C9:HW@ �2HJ9
Oh@T�S;=OEË=;
H^�-;
{=F 9
w ��>AF �mÐJ���SF�B �:}PF�<�;��P��F��S>AF�MSF ;
MS@T��F���HA9#}P9=�S�SKCF�HAF�<\Ô#}PF��by5F�F�H��S>JFG�by29 y29=MrÔJ���-;��S@C9:HP� �

� :�� � >�� �HD � �
�!F+|AMSF��bF�H^�G��>AF+MSF��b�AKL� � 9�w�HA@LHJF F�Òh|PF�M�@LB�F�H^�-� �?ÊuH�F ;:<->�9�w5�S>AF+F�Ò^|PF�MS@CB�F�H^�-�*y2F �SM-;=<ÖÔV�S>AF B�9PËh@CHA{
9=}pÕbF�<��*�AH^�S@CKA� �:� @LBW;�{:F��*;�MSF�{:M ;
}A}PF�Od��v2>J@ ��<�9:M�MSF��b|P9:HPOA���S9 ;
HV;�Ë%F�M-;�{:FzKCF�HA{:��>�9�w~��>AFzF�Ò^|tF�MS@LBVF�Hh�
9�w -+B�@CHh�J�SF�� �ÇÊuHWF�;=<?>W9
w �S>JF HJ@LHAF F�Òh|PF�M�@LB�F�H^�-� �S>AF+�SM ;
@CH��b�-;�MS�SF O09=H ;�Oh@\]gF�MSF�H^�2|P9`��@L��@L9=H�9:HW��>AF
M ;
@LKg<�@CM-<�KCF%� � 9#@CH���>AF+�b�AB 9�w �S>AF ��F�HA@LHAF�F�Ò^|PF�MS@CB�F�H^�-�~�S>AF ��M-;�@LH/>P;:�2B�9PË%F�O+9PË%F�M��S>AF yz>J9:KLF <�@CM-<�KCF%�
@ � F%�/;
KCK*|P9%����@L}JKLFW<->P;
HJ{:F�� 9
w���>AFV<�9:H^�S9=�AM+9
w��S>JF���M-;
@CH Ï�}P;:�bF�O 9:H���>AF�O^@ ]gF�MSF�Hh�kË^@LF�yz@LHA{R;
HJ{:KLF �
ÏR;�HPO!Oh@LM�F�<��S@C9:HP�z9
w5B�9=�S@C9:H < 9:�AKTO�}PF�MSF�< 9:M-O^F�Od��ÊuH!v�;�}AKLFV���S>AF MSF��b�AKL� �G9
w5�S>JF�F�Òh|PF�M�@LB�F�Hh� �2;
M�F
�b>A9�yzH~�
ÊuH�F�Ò^|PF�MS@CB�F�H^�5��;
� ��>AF#}PF�{=@LHAHJ@LHA{/9
w5�S>JF#F�Ò^|PF�MS@CB�F�H^����>AF#BV9gË^@LHJ{�9:}pÕbF�<���@ �zHA9=� @LHR�S>AF�ÌPF�K O

9�w·Ë^@LF�y 9
wN�S>AFV<�;�B�F�M-;^��v2>^�P��� �S>AF/�IÐA�b�SF�B >P;=� ��9�yN;
@C� �JHh��@LK�;�B�9PË^@LHA{/9:}pÕbF�< � F�Hh��F�M-�G��>AF*ÌPF�K O
9�w1Ëh@CF�y+��v2>A@T� M�F����AKC�-� @LH ��9=B�F/yzMS9:HJ{�@LHJ@L�S@T;
KC@LI�;��S@L9=HP�G9�w��S>AFW�bHP;gÔ%F � O^�AF��S9R�bF�HP��9=M�HA9:@T��F/�pKT;
MS{=F
<->P;
HJ{:F��29�w�{:M ;,ÐµË:;�KL�AF �i�-�

��Òh|PF�M�@LB�F�Hh� �z��;
HPO -V��� ;
MS� yz@L�S> ��>AF�B�9PË^@LHA{/9:}pÕbF�< � ;�� ��>AF#}P9=M-OhF�M+9�w2��>AF!ÌPF�KTO�9
wGË^@LF�y 41ÊuH
F�Ò^|PF�MS@CB�F�H^�z���S>JF��S9PÐ���M-;
@CH"BV9gË%F �29:�A� ��@ O^F���>AF!ÌPF�KTO�9
wGËh@CF�y+� QGF�MSF�y5F�>P;�Ë%F#��F�����F�O��S>AFV;
}J@LKL@C�IÐ
9�w��S>AF MS9=}t9=�+<�9=Hh��MS9:K �S9V{:F����S>AF 9:}pÕbF�< �z@LH^�S9/�S>AF B�@ OAO^KLF�9
w5�S>AF @LBW;�{:F%�GÊuH�F�Ò^|PF�MS@CB�F�H^�k-#��>AF#��9gÐ
��M-;
@CH B�9PË%F��2@LH^�S9V�S>AF!ÌPF�K O�9
wGË^@LF�y ;
HPO �S>AF/�IÐA�b�SF�B$>P;:� ��9�yz;�@L� �AH^�S@CK*�S>JF#9:}pÕbF <�� @ � <�9:B�|JKLF���F�K Ð
@CH���>AF#@CBW;
{=F%��v2>AF MSF��b�AKL� �z��>A9�y ��>P;
� ��>AF �mÐJ����F�BE<�;�H�>P;�HPOhKLF �S>AF ��F <�;:�bF����5Ê HWF�Ò^|PF�MS@CB�F�H^�5� ��>AF
�IÐA�b�SF�BE@LHJ@L�S@T;
KC@LI�F��2��>AF/��H];gÔ%F�����@LB�F��K-A}PF�<�;
�]��F�9
w5KT;
MS{=F/<�9:H^�SM�9:K�Ë=;�KL�AF����u��F�F#F	�%�P;
��@L9=H �:�+��yz>A@T<?>
@CB�|AKL@CF���; w ;:�b�GBV9gË%F�B�F�H^��9
w���>AF#M�9:}P9:� �S9�{=F��G��>AF#9=}pÕbF�<��z@CH��S>JF#B�@TOAOhKLF 9
w���>AF#@CBW;
{=F �S>AF ��HP;PÔ%F

���



F�Òh|PF�M�@LB�F�Hh� � ��yz@C�-<->AF�� � ��$ ��$ ��$
}PF��by2F�F�H @LB0;
{:F � � � �

� v�� � D � � � 
 �
F�Òh|PF�M��z� � � �=� 
 � � � � � � � �=�h� �
F�Òh|PF�M�� 
 � � �=� � 2h� 
 2h�=� 2 � �=� � �
F�Òh|PF�M���� 
 � �=� 
h� � 2h� 
 �^�:� (
F�Òh|PF�M�� ( � � �=� �h� ( �:�^� 2 �^�:�L�
F�Òh|PF�M���� 
 � �=� �[
h�\- ��
^� 
 2=�h� (
F�Òh|PF�M���� � � �=� �H(A� 
 (�(J� - �=�h� �
F�Òh|PF�M�� - 
 � �=� 
 2h��� �:�^� � � � � �
F�Òh|PF�M�� 2 
 � �=� ���h��� �:�^� � 2=�h� 2
F�Òh|PF�M���� � � �=� 
 
h��� �+(J� � -[(A� �

v ;
}AKCF � 4�ÙzF����AKC�-�~9
wg�S>JFz�SM-;=<ÖÔ^@LHJ{b4dF�Ò^|PF�MS@CB�F�H^��� �S>AFzH^�AB/}tF�M~9
wg�byz@L�-<->AF��~}PF��by2F�F�H#B�9=�S@L9=H#��M-;:<\Ô^@LHA{
��� vR� B�9^Oh�JKLF/;
H]O BV9:�S@C9:H!OhF��SF�<���@L9=H ��� D � B�9^O^�AKLF%�~��>AF�H^�AB�}PF�M 9
w�@LB0;
{:F � ��M-;=<ÖÔ%F�Og��;�HPO"��>AF
;�B�9:�AH^��9
wz@CBW;
{=F��z@LH |PF�M-< F�Hh��@LH yz>J@ <->��S>JF/Oh@ �b�-;
H]<�F�9
wN�S>AF/<�F�Hh��F�MG9�w5{:M-;�Ë^@L�IÐ�wxMS9=B �S>JF�B�@ OAO^KLF
9�w*��>AF+@LBW;�{:F @T�2KLF����2�S>P;�H �h�~� � ��
 � |A@ Ò^F�KT�

KC9%��F � ��>AF�9:}pÕbF <����*Ñ � �b9%9:H ;=� ��>AF�B�9PËh@CHA{/9:}pÕbF�<��+@T�GHA9WKL9=HA{:F�M ;�� ��>AF/}t9=M-OhF�M 9�wz��>AF�@CBW;
{=F#��>AF
@CHA@L��@ ;
KC@LI�;��S@C9:H/y29:M^ÔA�zy2F�KLK~;�HPO���>AF+9:}pÕbF�< �z<�;�H�}PF+�SM-;=<ÖÔ%F Od�

v2>AFRy29:M ����F�Òh|PF�M�@LB�F�H^�+@ ��F�Ò^|tF�MS@LBVF�Hh� �h�²ÊuH ��>A@ ��F�Ò^|tF�MS@LBVF�Hh�+��>AF ;��S�SF�Hh��@L9:H1B�9^Oh�AKCFROh9%F��
HA9=�WOhF���F�<�����>AF�F�M�MS9=M�9�w#��>AF���M-;=<ÖÔ^@LHA{J� v2>AF�M�F�;:�b9:H @ ���S>];
��y5F��P�bF��by29 ��� ;
�S@T<���>AMSF��b>A9:KTOA� wx9=M
��>AF�O^F��SF�< �S@L9=H 9
w/F�M�MS9=M-��}];:��F O 9=H �S>AF!B�9=B�F�H^�-��9
w/�S>JF�<�9=Hh��9:�AMROhF �S<�M�@L}PF�O @LH � F�<���� (J� �^� ÊuH
��>A@ ��F�Ò^|tF�MS@LBVF�Hh�+��>AF���F���� ;
�S@T<��S>AM�F���>J9:K OJ��Oh9 HA9:�W;�KLKC9
y �P���S9 OhF���F�<��/�S>AFRF�MSM�9:M ��� $*M�F�KL@CB�@LHP;�MrÐ
F�Ò^|PF�MS@CB�F�H^�-�g��>A9�y2F O#�S>P;����]��@LHJ{ �S>AF�O^F�MS@¨Ë:;��S@¨Ë%F���9�wg�S>AFzB�9=B�F�H^�-�P@LHP�b�SF�;=O 9�wd�by59+��� ;
�S@T<2�S>AM�F���>J9:K OJ�
BW;PÔ%F��*�S>AF+F�M�MS9=M OhF��SF�<���@L9=H�B�9:M�F MS9=}A�P�b���
Ñ �5OhF��S< MS@L}PF�O/@LH � F <�����(A�1(��S>AF ���A}P�bF	�%�AF�H^�2@LB0;
{:F�@ �5Oh@L{=@L��@LI�F�O/���]<?>���>P;
�z��>AF+<�F�Hh��F�M�9
w {:M-;�Ë^@L�IÐ

9�w��S>AF/�bHP;gÔ%FG�pyz>A@T<?>R�b>A9:�AKTO�}PF��S>AF <�F�H^�SF�Mz9�w2{=M-;�Ë^@L�IÐ�9
w5��>AF#B�9PË^@LHA{�9=}pÕbF�<��H��@ �G@CH��S>JF�<�F�H^�SF�Mz9
w
��>AFG{=M-;�}A}PF�O�@LB0;
{:F`�ÇÎ2F <�;
�P�bFG9�w~��>AFGBV9:�S@C9:H�9�w �S>AFz9=}pÕbF�<���}PF��by2F�F�H��by59#< 9:HP�bF�<��A��@ Ë%Fz@LB0;
{:F � �@(PÏ 2
|A@¨ÒhF�K �i� �S>AF�9:}pÕbF�< �2<�;
HAHA9=�z}PFG|PF�MbwxF�<��SK¨Ð#@CH��S>AF�B�@TOAOhKLF59
w ��>AFG@CBW;
{=F%� � 9#y5F O^F�ÌPHAF ��>P;
�N;
H�9=}pÕbF�<��
@T� @CH���>AF�B�@ OAO^KLF�9
w ��>AFG@CBW;
{=Fzyz>AF�H/@L� ��< F�Hh��F�M*9�w~{:M ;�Ëh@C�mÐ Oh@ ]gF�M ��wxMS9:B��S>JF�<�F�H^�SF�M*9�w �S>AF�@LB0;
{:Fz}~Ð
KCF��S�z�S>P;�Hl
 � |J@ Ò^F�K � � � @C�S>R�S>A@T�GOhFbÌPHA@L��@L9=H�@LH�Ì�Ë%F#9�w5�S>AF HA@LHAF F�Ò^|tF�MS@LBVF�Hh� �ÇÏW@LHR9gË%F�M � � |PF�M-<�F�Hh�
9�w*��>AF+@LBW;�{:F���Ï���>AF+9:}pÕbF�<��z@T�2@LHW�S>JF BV@ OAOhKCFG9�w*��>AF+@LBW;�{:F%�

v2>AF�M�F�;:�b9:H 9
wN�S>AF }P;:O MSF ���AKC�-��Oh�AMS@CHA{�F�Ò^|PF�MS@CB�F�H^�z��<�;
H }PF/��F�F�H @LHZ� @L{:�JMSFW� � �#v2>JF�;:< �S@ Ë%F
<�9=Hh��9:�AM5>P;:�2F�Òh��M-;:< �SF�O���>AF B�9PË^@LHA{+9=}pÕbF�<��2}J�A�z�b9:B�F <�9:H^�S9=�AMzF�KCF�B�F�H^�-��F�Òh��M-;:< ��|];
MS� �29
w �S>AF M-;
@CKu�
��9%9A� � 9A�*��>AFV<�F�H^�SF�M+9
w {:M ;�Ëh@C�mÐ 9�w��S>AF0��HP;PÔ%F�@ �+@LH!�S>AF�BV@ OAOhKCF�9
w���>AF�@LB0;
{:F/}A�A� �S>AFV9:}pÕbF�<��+@T�
HA9=���Wv2>A@T� M�F����AKC� ��>A9�y�� ��>P;
� �S>AFG�%�P;
KC@L�-;��S@¨Ë%F�B�F�;:�b�AMSF�B�F�H%��@ �+���A@C�-;�}AKLF/�S9�OhF��SF <��+F�MSM�9:M-� @CH"��>AF
B�9=�S@C9:HW�SM ;:<\Ôh@CHA{�BV9^Oh�AKLF`��ÊuH/��@L{=�AMSFV�:��;�H F�ÒJ;
B�|AKCF 9
w�; HA9=MSBW;�K���M-;=<ÖÔ^@LHA{�M�F����JKL��@ ����>A9�yzH~�1ÊuH
��@C{:�AM�F��[
0|];
MS� �G9
w5��>AF/��F	�%�AF�H]<�F+9
w5@LBW;�{:F��z9
w5F�Ò^|PF�MS@CB�F�H^�k
�<�;
H }PF/��F�F�H~�kÊuH ;�KLK*9�w5�S>AF @LBW;�{:F��
��>AF#B�9PË^@LHA{���M-;�@LH�@T�¾Ô%F�|A�z@CH���>AF�B�@ OJOhKLF 9�w5�S>AF @LBW;�{:F%�·ÊuH!<�9=KL�ABVHc
�9
wNv ;
}AKCF��#��>AF/��� ;
}A@CKL@C�mÐV9
w
��>AF�;��A�S9=BW;
��@ <#@CHA@L��@ ;
KC@LI�;��S@C9:H!;
H]O"�SM ;:<\Ôh@CHA{�yz@L��>��S>JF�;=<��S@¨Ë%F/<�9:H^�S9=�AM <�;
H�}PFV��F�F�H~��Ñ���yz@C�-<->"��9
��>AF�B�9:��@L9=H OhF���F�<���@L9:HRB�9^Oh�AKCF#yz@CKLK }tFVOh9=HAF�@LH ��>AF/<�;:�bF�9
wN;
H!F�M�MS9:M @LH �S>JF��SM-;=<ÖÔ^@LHJ{�B�9^Oh�AKCF#9=M
;�wx�SF�M��S>JF+;
�A��9:BW;��S@T< @CHA@L��@ ;
KC@LI�;��S@C9:H~�¯Î2F�<�;��P��F�9
w ��>P;
���h��>AFG@CHA@L��@ ;�KL@LI ;
�S@C9:H/;�HPO��SM ;:<\Ôh@CHA{+@ ��MS9:}J�P���N;:�

�	-



��@C{:�AM�FW� � 4 �!9:M ����<�;:��F 4 F�Òh|PF�M�@LB�F�Hh���^�74dF wx� ��>AF�@LB0;
{:F`�dMS@C{:>^� ��>AF/;:< �S@ Ë%F/< 9:H^�S9:�JM��/v2>AF/;:< �S@ Ë%F
<�9=Hh��9:�AMzF�Òh��M-;:< �-�2|P;�MS�-�z9
w �S>AF+M-;�@LK �h�S9%9J�

��@L{=�AMSF/�=��4 � 9:MSM�F�<��zM�F����AKC��4*F�Ò^|PF�MS@CB�F�H^�z�:�&4dF�wx�z��>AF+@LBW;�{:F%�^MS@L{=>h�z��>AF ;:<���@ Ë%F+< 9:H^�S9:�JM��
9=HAF <�;
HR��F�F @LHW�S>JF F�ÒJ;
B�|AKCF����¯ÊuHWF�Ò^|tF�MS@LBVF�Hh�N�:�'
�;
H]O��#��>AF+�SM ;
@LHW@T���SM ;:<\Ô%F�O�;�wx�SF�Mz@CHA@L��@ ;
KC@LI�;��S@C9:H
yz@C�S>A9=�A��;
H~Ð�F�M�MS9:M�9PË%F�Mz� �:� @LBW;�{:F�� �
Ó��AM/F�Òh|PF�M�@LB�F�Hh� � ��>A9�yE�S>];
�V;6KC9:��9
w @LHhwx9=MSBW;��S@L9=H1;
}P9:�A�/�S>JF�B�9=�S@L9=H�9
w �S>AFR�SM-;�@LH1<�;�H }PF

<�9=KLKCF�<��SF O�Oh�AM�@LHA{W��>AF���M-;=<ÖÔ^@LHA{J� � 9W�S>AF/�SM ;:<\Ôh@CHA{�@L� ��F�K wN<�9:�AKTO6}PF/BW;:O^F�B�9:M�F#MS9=}A�P�b�#}~Ð��P�b@LHA{�;
|AM�F�Oh@T<��S@C9:HW�b�SF�|W@LHW��>AF+�SM-;=<ÖÔ^@LHJ{�B�9^Oh�AKCF yz>A@ <->W@ �2|AM�F���F�Hh��K Ð/HA9:�zM�F�;
KC@LI�F�Og�
ÊuH/��@L{=�AMSFV��
c�p�S>J@LM-O�M�9
y��N;
HJ9:�S>JF�M F�Ò^|PF�MS@CB�F�H^�*@ ����>A9�yzH~�5ÑGHW@LBW;�{:F ��F	�%�AF�H]<�F 9
w � �:� @LBW;�{:F��

@T� |AM�9^<�F��S�bF�O�yz@L��>�9:�AM/�IÐA�b�SF�B�� DG�AF���9 �S>AFVKL@LBV@L�-;��S@C9:HP�G9�w 9=�AM#wxM-;�B�F/{:M-;�}A}A@CHA{�O^F�Ëh@T<�F/� wxM-;�B�F
M ;
�SF 9
wN��@CBW;
{=F��i& ��F�<�9=HPOU�N;
HPO���>AF#w ;:< �G��>P;
�+;VOh@ �b|AK ;=<�F�B�F�H^�29�wN;�BW;gÒ^@LB/�AB 9�wk2/|A@ Ò^F�K �z<�;
H }PF
;=<?>A@CF�Ë%F�O 9:HJK Ð#yz@C�S>/;G>J@L{:>�wxM-;�B�F�M-;��SFz�S>J@ �*�bF	�r�JF�HP<�F5>P;:�*}PF�F�H�|AM�9^<�F�����F�O�9+]ºÍxKL@LHJF%�*v2>AF�MSF�wx9=MSF%�%;�K �b9
HA9WB�9PË%F�B/F�H^�29�wz�S>JF�MS9:}P9=�#>P;=� }PF�F�H"|P9%����@C}AKLF/}A�A�+;=� 9=HAF/<�;
H ��F�F��S>AF/;=<��S@¨Ë%F/<�9:H^�S9=�AM F�Ò^�SM ;:<�� �
��>AFG>JF�;:O��b�E×0<�@LF�H^�SK¨Ð%�~v2>^�P���^@L��@ �*9=}EË^@L9=�P�*�S>P;��z;
KT��9 �S>AF+<�;
B�F�M ; <�;�H�}PF+�b�SF�F�M�F�O��S9�Ô%F�F�|/�S>AF�>AF�;=O
@CH��S>JF�B�@ OAO^KLF+9
w5�S>JF�@LBW;�{:F%� DG�AMS@CHA{���>AF�yz>A9:KCF��bF	�r�JF�HP<�F �S>AF�>AF ;:O�@ ��HA9:� KC9%�b� }A�A�¾Ï�;=� ��>A9�yzH
@CH�@CBW;
{=F+�h�kÏV@LHc(%��@LBW;�{:F��2��>AF ��HP;PÔ%F Oh@ O�HA9=� wx�AKCK Ð�F�Òh��M-;:< �2�S>JF#>AF�;=O�yz>A@ <->R<�9:M�MSF��b|t9=HPOA�G��9�;�H
F�M�MS9=M 9�w�� � |PF�M-< F�Hh���/v2>AF�M�F�;:�b9:H wx9:M �S>AF���>A@ � MSF ���AKC�#< 9:B�|P;�MSF�O���9W�S>AF/�SM ;:<\Ôh@CHA{�9
w���>AF��SM ;
@CH"@T�
��>AF O^@ ��|JK ;:< F�B�F�H^�~}PF��by2F�F�HV<�9=HP��F�< �A�S@¨Ë%F2wxM-;
BVF����:��>AF ��>P;=Oh9�y���HAF�;�M2��>AF <->AF�F�Ôd�%;�HPO��S>AF�B��]���-;=<?>JF%�
� 9=B�F/9
w��S>JF�F�MSM�9:M ��;
MSFV}P;:�bF�O�9:H �S>AFV@LBW;�{:FV��@LI�F�yz>A@T<?>!@ �+@LH �b9:B�F/wxM-;
BVF�� �S9%9!��B0;
KLK���9�wx�AKCK Ð
<�9=Hh� ;
@CH���>AF+>AF�;=Od�

�[2



��@C{:�AM�F#�[
�4GÊuBW;
{=F��2���^�'2+(J�'
 � -`�A� 
:�h�b( 
+(�9�w*F�Ò^|PF�MS@CB�F�H^� 
^� ��@LM ����MS9�y 4�v2>AF ���A}A@CBW;
{=F < 9:H^�-;
@CHA@LHJ{
��>AF��SM ;:<\Ô%F�O�9=}pÕbF�<���� � F�<�9=HPO�MS9�y 4 �S>JF/<�9:M�MSF��b|t9=HPOh@CHA{ �bHP;gÔ%F�� ��v2>A@CM-O�MS9�y 4+;�HA9:��>AF�M+F�Ò^|tF�MS@LBVF�Hh�
�b>A9�yz@LHA{1�S>AF!�b�A@L� ;
}A@CKL@L�IÐ wx9:MW�SF�KCF�<�9=B�B��AHA@T<�;
��@L9:H � v~M-;=<ÖÔ^@LHA{ 9�w/; >JF�;:O yz@L��> ;=<��S@¨Ë%F!<�9:H^�S9=�AM-� �
ÊuBW;�{:F�� � �b(%�^�d��-%�P�=�h�g�h� ;
HPOW�S>AF ;:< �S@ Ë%F <�9:H^�S9=�AM-�z;�MSF��b>A9�yzH~�

� � ����3  !��������	 ��	!� �" �
� �&2� � �/&24

Ñz���S>J@ ���S@CB�F �S>AF OhF���<�MS@C}PF�O ;
|A|JMS9%;=<?> ���S@CKLK >];:���b9:B�F Oh@T�S;:O~Ë:;�Hh� ;
{=F��N40� @LM-�b���zwx9:M���>AF!B�9:��@L9:H
OhF��SF�<���@L9=H B�9^Oh�AKCF�;����-;��S@T<�<�;
B�F�M ;2@ �~;=�S���JB�F�Od� � F�< 9:HPOd���S>JF�@CHA@L��@ ;�KL@LI ;
�S@C9:H�9
wP��>AF5��HP;PÔ%F�@ � ��F�HP�b@L��@ Ë%F
��9�HA9=@ ��FV@LH���>AF�@LB0;
{:F`��wx9:M F�ÒJ;
B�|AKCF��S9!�b>P;:Oh9�y��#9�w ��>AF�B�9PË^@LHA{�9=}pÕbF�<���� v2>A@LM Od��HJ9 |AMSF�O^@ <���@L9:H
9�w��S>AF�BV9:�S@C9:HW9
w5��>AF#9=}pÕbF�<���@ �z�P��F�OROh�AM�@LHA{���>AF#��M-;=<ÖÔ^@LHA{J���]9=MG��>A@ ��MSF�;=��9:H �d�S>AF �SM ;:<\Ôh@CHA{ w ;�@LKT� @ w
9^<�< KL�P�b@L9:H]��9^<�<��AM 9:M*@ wg����MS9:HJ{ }];:<\Ôh{=MS9:�JHPO F Oh{:F�� ;
|A|PF�;�M�HJF�;
M*��>AF2BV9gË^@LHJ{z9:}pÕbF�<����*v2>^�P���=�S>AF�<�KT;:���
9�w���<�F�HAF���y2F >];,Ë%F �P��F�OV<�9:H^�-;�@LHW9:HAF B�9PËh@CHA{+9:}pÕbF�<��5@LH�wxMS9=Hh�59
w ;#>A9:BV9:{:F�HAF�9:�]�2}P;:<\Ôh{=MS9=�AHPOd��Ózw
<�9=�AM-�bF%�%@L�5<�;��P��F��*HA9 |AMS9=}AKLF�B �S9 ;
KCKL9�y B�9=MSFz��>P;
H�9=HAF�B�9PËh@CHA{ 9:}pÕbF <����«Ê H/�S>J@ ��<�;:�bFG��>AF ;
�S��F�H^�S@L9=H
B�9^O^�AKLF >P;:�G��9ROhF�<�@TOhF+yz>A@ <-> 9:}pÕbF�< � �b>A9:�AKTO6}PF���M-;:<\Ô%F�Od� v2>A@ ��@ �GHA9=� MSF ;
KL@CI�F�OW@LH 9:�JM+�mÐJ����F�B ;��
��>A@ � �S@CB�F%�ÅÑ OAOh@C�S@C9:HP;�KLK Ð`�dB�9:M�F��S>P;�H"9=HAFW�bHP;gÔ%FV<�;
H!}PF�|J�A�+9:H�9=HAF�@CBW;
{=F��S9W�SM ;:<\Ô B�9:M�F��S>P;�H
9=HAF+9:}pÕbF�<����b@LB/�AKL� ;
HAF�9:�P�bK Ð%�
Ñ OAO^@L�S@C9:HP;�KzF�Ò^|tF�MS@LBVF�Hh� �Gy2F�MSFR<�;
M�MS@CF�O�9:�A�/}A�A��HA9=��|JMSF��bF�Hh��F�O�@LH �S>J@ �#|P;�|tF�M2-z�S>AF�Ð ��>A9�y5F�O

��>P;
�5�S>AF ;
|A|JMS9%;=<?>R<�;�H�}PFG�]��F�O wx9=M2BW;�HEÐ Oh@ ]gF�M�F�H^��9=}pÕbF�<�� ��yz@L��>A9:�J�z<->P;
HA{=@LHA{ �S>AF�|P;�M-;
BVF��SF�M �*9
w
��>AF ;
KL{=9:M�@L�S>JBW���?ÓGHJF F�ÒA;�B�|AKLF�@ �z{:@¨Ë%F�H�}~Ð��S>JF >JF�;:OW��F �r�AF�HP<�F @CH � @L{:�JMSF/��
^�2v2>AF �mÐJ����F�B @T�G;�K �b9
M�9:}A�P�b� yz@L��>�M�F���|PF�<��z��9��S>JF#KL@C{:>^�S@CHA{/<�9:H]Oh@L��@L9:H]�5ÏVF�Ë%F�HROh�AM�@LHA{V�S>AF+�SM ;:<\Ôh@CHA{*ÏW;�HPO��S>AF ��>P;�|PF�9
w
��>AF+9:}pÕbF�<�� �u�bB�9%9:��>�KL@¨Ô%FG��>AF+>AF�;=Od�P;
HPOW|P9:K Ð^>AF�O^M-;
K~KC@ Ô%F ��>AF+�SM ;
@LH��-�
Ó��S>AF�M�;��A�S>A9=M-�W��>J9
yE��>P;
�W�S>JF��SM ;:<\Ôh@CHA{ �r�P;�KL@C�mÐ1<�;�H }PF @LBV|AMS9PË%F�O"@ w ;"|AMSF Oh@ <���@L9=H @T���P�bF�O

� -%��
:��� �
�"F
Ë%F�MS@YÌPF�O �S>A@T� }EÐ |AM�F�KL@CB�@LH];
MrÐWF�Ò^|PF�MS@CB�F�H^�-� �,�!FW;�MSF/y29:M^Ôh@CHA{�9=H ;�|JMSF�Oh@T<��S@C9:H ����F�|

���



;�HPO�y2F�F�Ò^|PF�<��*��9#{:F���M�F����JKL�-�*@CH���>AFGHJF�;
M*wx�A���AMSF%��[�|���9 HJ9
y+�^|P;
M��S@T;
KLK¨Ð#9^<�< KL�P�b@L9:H]��9
w ��>AF�B�9PËh@CHA{
9=}pÕbF�<��*M�F����AKC�*@LHV; KL9`�S�*9
w ��>AF�<�9:H^�S9=�AM���v2>^�P� �r��>AF�F�Òh|PF�M�@LB�F�Hh� ;
K%F�H~Ëh@CMS9=HAB�F�H^�~@ ��KC@LB�@C�SF�O ��9#��<�F�HAF �
yz@C�S>A9=�A������MS9:HJ{�}P;:<\Ô^{:MS9=�AHPOWF�Oh{:F ���

� >A@CKLFz�SM ;:<\Ôh@CHA{ ��>AFz9:}pÕbF�< ��� � <�9:H^�S9=�AM�9:HAF <�;
HV<�9=KLKLF <��*; KC9:��9
w @LHhwx9=MSBW;��S@L9=H/;
}P9:�J�2�S>JF���>P;�|tF 9
w
��>AF�9:}pÕbF�<�� ;
HPO+�S>AF�9=}pÕbF�<��~@L� ��F�K w�� wx9=M~F�ÒA;�B�|AKCF���>AF5<�9:KC9:M���9:M �b9:B�F ��@L{=HA@ÆÌt<�;
H^�dwxF�;
���AMSF �dKL@ Ô%F <�9:M�HAF�M-���-�
v2>A@T� @CHhwx9:M�BW;
��@L9:H <�9=�AK O"}PFW�P�bF�O"�S9!< 9:HP�b�SM-;�@LH �S>JF�HA9:HJMS@L{=@ O��bHP;gÔ%FV�P��F�O!@LH�9=�AM/;
|A|JMS9%;=<?> ��9!;
M�@L{:@TO ��HP;PÔ%F#B�9^O^F�K*O^�AMS@CHA{W�S>AF���M-;:<\Ô^@LHA{J��Ñ OAOh@C�S@L9=HP;
KCK ÐW9:HJF/<�;
H KC9%9�Ô�wx9:M <->P;
M ;:<���F�MS@T����@ <GwxF�;
���AMSF �
9�w*��>AF B�9PË^@LHA{+9:}pÕbF <����%wx9:MzF�ÒJ;
B�|JKLFz�S9�y59:M^Ô�9:HR;���|PF�< @ ;
K <�9:KC9:M�<->P;
HJHAF�Kd@ w �S>P;���<?>];
HAHAF�K~<�9=Hh� ;
@LH]�
�b@L{:HJ@ÆÌg<�;�Hh�z@CHhwx9:M�BW;
��@L9=HW;
}P9:�J� �S>AF+9=}pÕbF�<����
ÑGKT��9Wy2F�yz@CKLK�Oh9Wy59:MrÔ 9=H�9:|J�S@LBV@LI�@CHA{��S>AFV��|PF�F O69�wz�S>JF�;�KL{:9=MS@C�S>ABW� ;
HPO�;=OgÕb�P�b�#�b9:B�F�9�wz��>AF

;�KL{:9=MS@C�S>ABW�2wx9:M�|AM�F�|AMS9^< F��S�b@LHA{���9��S>JF/;:<���@ Ë%F�Ëh@T��@C9:H O^9:BW;�@LH~�1Ñ KL9=�G9�wN<�9:B�|J�A�-;��S@L9=H���@LB�F+<�;
H }PF
��;,Ë%F O0@ w*y5F�<�;�H OhF��SF�<��zyz>JF��S>AF�Mz�S>AF ��HP;PÔ%F >];:� <�9=HEË%F�MS{:F O0��9���>AF#9=}pÕbF�<��[� �z<�9=Hh��9:�AM��·ÑGHW@ OhF ; wx9=M
�b�P<?>W��F�MSB�@CHP;
��@L9=H�@T�2{:@ Ë%F�H�@CH � ��2	�u�
ÊuH 9:�AM wx�A���AMSF�F�Òh|PF�M�@LB�F�H^�-��y2F�yz@CKLK¯Ë%F�MS@ wxÐ���>AFe�%�P;
KC@L�IÐW9
w5�S>AF/�IÐA�b�SF�B$@LH ��>AF/<�;:�bF�9
wNHP;
���AM-;�K

}P;=<ÖÔ^{:M�9:�AH]Od�

� ���0	!3 �� "������	

�A9:M�MSF ;
K �S@LBVF B�9:��@L9=H�O^F��SF�< �S@L9=HR;
HPO���M-;:<\Ô^@LHA{�@CH ;/<�KL9`��F�OWKL9%9:| 9�w?Ë^@ ��@C9:H�;
HPO ;=<��S@C9:H�9=HAF#>];:�G��9
M�F�Oh�P<�F �S>AF OA;��-;���9�}tF y29=MrÔ%F�O�9=H~�5v2>AF#HAF�y |P;�M-;=Oh@L{=B 9�w�;=<��S@¨Ë%FkË^@ ��@C9:HW{:@¨Ë%F��z;#KL9=�G9�w*@TOhF�;=�z;
HPO
|AM�@LHP< @L|AKCF�� ��>P;
� <�;�H"}PF/�P��F O�@LH!MSF�;�K*�S@CB�F+@LBW;�{:F�|AM�9^<�F��S�b@LHA{W@CH {:F�HAF�M-;
K �*ÊuH"��>AF!ÌPF�KTO�9
wNB�9:��@L9:H
��M-;:<\Ô^@LHA{�9=HAF/<�KT;:�S� 9�w2��M-;=<ÖÔ^@LHA{VB�F��S>J9^OA�G@ ���S>AF/�b9�<�;
KLKCF�O ;:< �S@ Ë%F <�9:H^�S9=�AM B�9^O^F�Ku� � 9:BVF�;
�J�S>A9=M-�
>P;�Ë%F |AMSF��bF�H^�SF�O�|AM�9:B�@T��@CHA{�M�F����JKL�-��@LH 9:}pÕbF <��G��M-;=<ÖÔ^@LHA{V�P��@CHA{R��HP;PÔ%F��G}A�A� �S>AF�M�F�F�Ò^@ ��� �GHA9R�mÐJ����F�B
�P�b@LHA{R�bHP;gÔ%F��Gwx9=M#MSF ;
K��S@CB�F#9=}pÕbF�<�� ��M-;:<\Ô^@LHA{Wyz@L��>A9:�J�#;�HEÐ!�b|PF�<�@ ;�KL@CI�F�O�>P;�M-OhyN;
MSF/KL@¨Ô%F��SM ;
HP�b|A�A�SF�M
HAF���y59:M^ÔA��9:Mz|AM�F�|AMS9^< F��S�b@LHA{�>P;�M-OhyN;
M�F#<�;
M-OJ�z;
HPOWyz@L�S>J9:�A�N;
H~Ð�>P;
M Ohyz;�MSF OhF�|PF�H]OhF�H^�z��9�wx�byz;
M�F%�?ÊuH
9=�AM+y29:M^Ô"y5F��]��F/9:HAK¨Ð!���-;�HPOA;�M-O �=� � � <� y29:M^ÔA�b�-;��S@L9=HP�#;�HPO"y5F�@LB�|AKCF�B�F Hh��;�KLK5;
KC{:9=MS@L��>ABW�G@CH
;�H�9:}pÕbF <��29=MS@LF�Hh��F�O�|AMS9={:M-;�B�B�@CHA{+K ;
HJ{:�P;�{:Fc�p>];
M-O^yz;
M�F+@LHPOhF�|tF�HPOhF�H^�N� �

�!F�>P;�Ë%F�|AM�F���F�Hh��F�O ;�<�9=B�}J@LHP;��S@L9=H�9�w ��F�Ë%F�M ;
K��b@LB�|JKLF�;�HPO�w ;:��� y29=MrÔ^@LHA{�Ë^@ ��@C9:H!B�9^Oh�AKCF�� wx9=M
9=}pÕbF�<��+�SM ;:<\Ôh@CHA{A�MÊuH���>AF¹ÌPM ����B�9^O^�AKLF/�S>AFVB�9:��@L9:H!@ � OhF���F�<��SF O6@CH��S>AF0�S<�F�HJFW;:�����AB�@CHA{ ;R��� ;
�S@T<
<�;�B�F�M ;h�¯ÊuH#�S>JFz��F <�9:HPO#BV9^Oh�AKLF���>AF2B�9PË^@LHA{z9=}pÕbF�<�� yz@LKCKh}PFz�SM ;:<\Ô%F�O �P��@CHA{+�bHP;gÔ%F�� ��Ñ �S>A@CM-O BV9^Oh�AKLF
@T� M�F���|P9=HP��@C}AKLF�wx9:M+�S>JF�<�9=Hh��MS9=K�9�w��S>AFV<�;�B�F�M-;^�d@u� F%�/����F�F�MS@CHA{W;WMS9:}P9=��� � ;
M�B yz@L�S> ;�BV9:�AH^�SF�O�9=H
<�;�B�F�M ;h�P;
H]O"OhF��SF�M�B�@LHA@CHA{�;/yz@LHPOh9�y @LH ��>AF�<�;
B�F�M ; @CBW;
{=F+yz>A@ <-> yz@LKCK~}tF/O^@L{:@C�S@CI�F�O���9�Ô%F�F�|W��>AF
9=}pÕbF�<���@LH���>AF#BV@ OAOhKCF 9
w5��>AF#@CBW;
{=F%�1ÑGKLK~B�9^O^�AKLF��zBW;�Ð�y59:MrÔW@CH�|P;�M-;
KCKLF�K ���A9:M�@LBV|AKLF�B/F�H^�-;��S@L9=HP;
K
M�F�;:�b9:HP�2��>AFGBV9:�S@C9:HVOhF���F�<��S@C9:HV;
HPO/�SM-;=<ÖÔ^@LHJ{ BV9^Oh�AKLFzM��AH�@CH�9:HAF |AMS9^<�F �S����[�|���9#HA9�y B�9`����9
w ��>AF
;��A�S>A9=M-�*�P�bFz;
H/@LH^�SF�M-;:< �S@ Ë%F @LHA@C�S@ ;�KL@CI�;
��@L9:H+9�wd��>AFz�bHP;gÔ%Fz9=H��S>AF�Ì]M-��� @LBW;�{:F�9
w ; �bF	�r�JF�HP<�F59
wg@LBW;�{:F�� �
�A9:M~M�F�;
K%��@LB�F <�KL9`��F�O KL9%9=|#9=}pÕbF�<��~�SM ;:<\Ôh@CHA{����]<?> ;
H @LHA@C�S@T;
KL@CI�;
��@L9=H @ �dHA9=���]��F�wx�AK � v2>AF�MSF wx9:MSF`�
y5F�>];,Ë%F
|AM�9:|P9%�bF�O�;�H�;��A�S9=BW;
��@ <2@LHJ@L�S@T;
KC@LI�;��S@L9=H#yz>A@T<?>�@T�*}P;:�bF�O 9=H��S>JF�Oh@ ]gF�M�F�HP<�Fz@CBW;
{=F%� v2>AFGF�Òh|PF�M�@LB�F�H^�-�
�b>A9�y ��>P;
�V�S>A@T� @CHA@L��@ ;
KC@LI�;��S@C9:H @ �#w ;:�b�W;
HPO M�9:}A�]����� v�9 @LB�|AM�9PË%F��S>AFRMS9=}A�P����HAF����09�w+�S>JF 9gË%F�M-;
KCK
�IÐA�b�SF�B$y2F�F�Ò^�SM ;:<��GwxF ;
�S�JMSF��G9=�A�+9
wN�S>AF/;=<��S@¨Ë%F�<�9=Hh��9:�AM���v2>J@ �G@T� O^9:HAF�@CH�;�H�;=OAOh@L��@L9=HP;
K*BV9^Oh�AKLF
��>AF ��9V<�;
KCKLF�O�;��S��F�Hh��@L9=H�BV9^Oh�AKLF`� � @L��>W�S>AF��bF wxF�;
���AMSF��zy2F <�;
H�OhF��SF <��2F�M�MS9=M-�z@LHW�S>AF+@CHA@L��@ ;
KC@LI�;��S@C9:H
;�HPO��S>AF ��M-;=<ÖÔ^@LHA{+@C�-��F�K w���ÊuH���>AF+<�;=��F 9�w�;�HWF�MSM�9:M2��>AF+;��S�SF�Hh��@L9:HVB�9^Oh�AKCF �b�S9:|]�2�S>AF+<�;
B�F�M ; B�9:��@L9:H
;�HPO"�byz@L� <?>AF �G}P;:<\Ô���9W�S>AF/B�9:��@L9=H OhF���F�<���@L9:H BV9^Oh�AKLF`�!ÊuH!� � |PF�M-<�F�Hh� 9�w�;�KLK*@CBW;
{=F�� ��>AF/B�9PËh@CHA{
9=}pÕbF�<��*@T��@LH/�S>AFzBV@ OAOhKCF29�w~�S>JFz@LBW;�{:Fz@ wg9=HAF O^F�ÌPHAF�� �S>P;��2�S>JFz9:}pÕbF�<�� @ �*@LH���>AFGBV@ OAOhKCF�9
w~��>AFz@LB0;
{:F
@ w~@L��@T� KCF��S�*��>P;
H/
 � |A@ Ò^F�KT��wxMS9=B ��>AF < F�Hh��F�M*9�w �S>AF�@LBW;�{:F%�3�A9:M5���P<->!Õb�PO^{:F�B�F�Hh�*y5FG>];,Ë%F�O^F�ÌPHAF�OV;
�%�P;
KC@L� ;
�S@¨Ë%FGBVF�;:�b�AMSF�BVF�Hh� }P;:�bF�O�9=H��S>JF#O^@ ��� ;
HP< F 9�w��S>JF#< F�Hh��F�M29�w�{:M ;�Ëh@C�mÐ/9
w �S>AF+9:}pÕbF <��z;�HPO���>AF


 �



B�@TOAOhKCFG9�w*��>AF+@LBW;�{:F%���"F+>P;�Ë%F |AM�F���F�Hh��F�O�MSF ;
K~�S@CB�F�F�Òh|PF�M�@LB�F�Hh� ��@LHR;/<�KL9`��F�O�KC9%9:|R9
w?Ë^@ �b@L9:H0;
HPO
;=<��S@C9:H�yz>A@T<?>0��>A9�y �S>P;��z}EÐV<�9:B/}A@CHP;
��@L9:H/9
w ;#�SM ;:<\Ôh@CHA{#BV9^Oh�AKLF ;
H]O�;#BV9:�S@C9:HWO^F��SF�< �S@L9=H�BV9^Oh�AKLF
B�9PË^@LHA{�9=}pÕbF�<�� �G<�;�H }PF#MS9=}A�P�b�SK ÐR�SM ;:<\Ô%F�O�9gË%F�MGKC9:HA{W�bF	�%�AF�HP<�F �29
w5@LBW;�{:F��2@CH MSF�;�K���@LB�F`�k�A9:M��S>A@T�
|A�JMS|P9%�bF#y2F Oh9/HA9:���P��F ;
H~ÐW��|PF�< @ ;
KC@LI�F O�>P;
M Ohyz;�MSF ;
HPO�y5F#O^9�;�KLK~@LBV|AKLF�B/F�H^�-;��S@L9=HP�*@LHR;
H 9=}pÕbF�<��
9=MS@LF�Hh��F�O�|AM�9:{:M ;
B�BV@LHA{ K ;
HJ{:�P;�{:F#KCF�;:O^@LHA{���9�;!Ë%F�M^Ð�F ;:��@CK Ð�|P9=MS�-;�}AKLF �mÐJ����F�B �

')�+�%�+&2�#	!3��#�

� �N� 8A��ÑGKC9:@CB�9:HA9`�2;�HPO�D#� � >^�AKLB0;
H~���H�EÜ%�xß��rÛ�ÜNÞ����Z�QP��¯ÞÆâ[SEÛ�M�� �PÚ�S MO�^â ��Ñ <�;:OhF�BV@ <�$ M�F��S� ��Î29%�b�S9:H �
� ;�H DG@CF�{:9J�PUGF�y���9:MrÔg�d����2=�h�

� 
+� 8A�ºÑGKL9=@LB�9=HA9%� �pÊ-�b�!F�@ �����P;
H]OMÑ#��Îz;
HPO~Ð%9:|P;=Oh>EÐ^;�Ð%�GÑ <���@ Ë%F1Ëh@T��@C9:H~���i�EÜ%�H�N�#Û�ÜAÞ����pÛ�M
	f��S��H�pÛ�M��QP
� ���RI�S�ÜQ�i���¯ÞÆâ�Þ����h�'
 �u� � 4 �=�:�,Ïr�:�=�h����� 2�2h�

� �+�
���~ÑGKC9:@CB�9:HA9`���'� >P;
�1Ê >P;�Ë%FGKCF�;
M�HAF�Od� � ���RI�S�Ü%�H���¯ÞÆâ�Þ������kF��^ÛNIpÝ#Þ��Öâ��«Û��pÚ��i�*Û�ß����k�K�	�N�râ\â�Þ���ß:�
� � �S�	��4\-�(gÏ 2:�^�*���=�+(A�

� (��ÅÑ#��ÑGB�@CHA@u� v ���!F�ÐhBV9:�A��>~��;�HPO�Ù ��8%;
@LH � [ ��@CHA{zO~ÐhHP;�B�@ < |AMS9={:M-;�B�B�@CHA{*wx9:M ��9=K Ë^@LHA{·Ë=;�MS@ ;��S@C9:HP;�K
|AM�9:}AKCF�BW�G@CH�Ë^@ �b@L9=H~��� � � � Vf�rÛ���â�Û���ÜAÞ�����âG�����5Û�Ü_Ü%�H�H��� �#Û�MYá,â�ÞÆâµÛ��pÚ�� Û��ÖÝ#Þ��U���H�~ÜQ��M MYÞ�ß��H�f� �-�
�[
��u����4 2:�:��Ï 2=� -%�����:� � �

� �+�ÅÙ+��Îz;PÕ�<��mÐ ;
H]O���� � ;
B�|P9`���pÑ <��S@¨Ë%F2;�HPO#F�Ò^|AKL9=M-;��S9:M^Ð#|PF�M <�F�|A��@L9:H � � ���RI�S�ÜQ�H���¯ÞÆâ�Þ������!F��rÛNIpÝ��
Þ��Öâ��5Û��pÚ��H�*Û�ß���� �h�	�N�râ\â�Þ��	ß:�A�=���S�	��4��h�ÖÏ ( � �����:� 
h�

� �+�ÅÑ#�ºÎ2F�HP�b9:H!;�HPO"D � 8A�g�)Ë=;�HP���ÅÑ HA9:M�BW;
KC@LI�F O�;�KL{=9:MS@C�S>AB ÌPM ��>AF��b9:KL�J�S@L9=H 9
wN|t9`��@C�S@ Ë%F OhF�ÌPHJ@L�SF
�IÐhB�BVF��SM�@L<��%�A@LHPO^@ ;
{=9:HP;�KP�mÐJ����F�BW�d9�wPKL@CHAF�;
M F	�%�P;
��@L9=HP����� � � Vb�^Û���â�Û���ÜNÞ�����â������.Û�Ü�Ý'�H�*Û�ÜNÞ��\Û�M
� �QPbÜNà�Û����-�P�����+��4��:��ÏP� � �h�*��� - -%�

� -�������Î2F�M�{:F�M���v�M ;:<\Ôh@CHA{�MS@C{:@TO�;�HPO�HA9=H�|P9:K¨Ðh>AF OhM-;�K~9:}pÕbF�<�� �2@LH�;
H�@CBW;
{=F+��F �r�AF�HP<�F%�?ÊuH � �\Û��pÚ�Þ �
�pÛ�.�Þ�Û�� � ���iP	�H�i�i�b�N�)�����H�*Û�ß���� �#Û�MYá,â�ÞÆâ �A|P;�{:F����+(`�,Ïr�:��
^� v�M�9:BW�b9c�uUG9=MSyz;�Ð'�-�g���:�=�h�

� 2+�ÅÑ#�ºÎ2K ;PÔ%F ;
HPOMÑ#�����A@LKCKLF%�AF Oh@L��9:M-� ��� ��ÜAÞ�.	���ÇÞÆâ�Þ����^� �MÊ�vW$ M�F��S� � � ;
B/}AM�@ Oh{=F%�'� ;:���S;:<->^�P��F����-� �4d9=HPOh9:H �d�*HA{=K ;
H]Od�����:� 
h�
� �+�(4*��D#� � 9:>AF�H ;�HPO'Ê-� � 9:>JF�H~� � @LHA@C�SF�ÍxF�KLF�B�F�H%� B�F��S>A9^O6wx9=M/;:<���@ Ë%FW< 9:H^�S9:�JM�B�9^OhF�KT� ;�HPO }];
K Í

KC9%9:HP� wx9=Me
,ÏrO ;
HPO1�,Ï^O @LBW;�{:F�� ��� � � � Vb�^Û���â�Û���ÜNÞ�����â/��� �5Û�ÜxÜQ�H�H� � �pÛ�MYá�â�ÞÆâÀÛ��pÚ�� Û��ÖÝ#Þ��U�
�i�EÜQ� MOMYÞ�ß��i�b� � ���������:�+� 4L�=���h�\ÏP�=�N(b-%�����:�:�^�

� � � � 8A�~D�F�HAI�KCF�M��;Ù+�;Î2F"! 8A�~QG9=MSHAF�{:{:F�M�� Q#�~UG@CF�BW;�HAH~�g;
HPO!D#��$*;
�JKL�P� �74dF ;
MSHJ@LHA{J����M-;=<ÖÔ^@LHA{0;
HPO
M�F�<�9:{=HA@L��@L9=H�9
wN�=D 9:}pÕbF�<�� ���°Ê HR����8GM ;
F�wxF`�tF�O^@L�S9=M��#�H�EÜ%�H�H�pÛ�ÜNÞ����pÛ�M � ���iP	�H���H�b�N�e���$�H�~ÜQ��M MYÞ�ß��H�~Ü
% ��L���Ü â5Û��pÚ � á�âbÜQ�i�³â'&��1Ú�.�Û��b�N�^Ú�%���L���ÜNÞ�� � á,âbÜ%�H�³â°Û��pÚ�%��^Û�M
(/���iM­Ú:��Ë%9:KC�AB�F��:�%|P;�{:F�� 2:��Ï^�=�h�
���:�+(J�

� �:�N�+��� ��@T�S<->AF�M��)�5Û��^Û�MOMO��M .+�H�rÛ��HLN�bÞ Ü�S��	ß�Þ�� �bÞ��U�i� â	�i�*Û��EÜAÞÆâ[�\Ý'�H��* �¿Ü,+�àE�i� X�â�á�âbÜQ�i�WP#-S �kÚ�Þ@�´à�ÞÆâ\â	�H��â �
L\Ûgâ�Þ@�H�\Ü%�.� SjâbÜ%�H�^Û��pÛ�MYá,â	� � $*>PD ��>AF��b@ ���`v�F�<->AHA@T�S<->AF��P;gÔ^�AKL�0/;
��O^F�M [GHA@ Ë%F�M-��@C�1/;��*�*MSKT;
HA{=F�HpÍ U2/�AM�HpÍ
}PF�M�{A� �p@CHW|AMSF�|];
M-;��S@C9:H � ���=�:�h�


^�



� ��
+�ÅÑ#��8�F�@T�����?Ñ �ÇÎ2F�{:�AF�KC@LH~� 8A�*DG9=HA{%;�MSM ;h� � �*8:@ ;�HA{A�GÙ+� � ;�HP<->AF�Ôg�*;
H]O � � � �AHPOhF�M ;
B �J$ � �
�^� � �P�bF�M�����{:�J@ OhF+;�HPO�MSF�wxF�MSF�HP< FzBW;
H^�P;
K � v�F�<->AHA@T<�;
K¼Ù F�|P9=MS�kÓ°ÙGU�4 &�vk��Í���
h�[2 -`�d�*HA{=@LHAF�F�MS@LHJ{
$*>~ÐA�b@ <��z;�HPO � ;��S>AF�B0;
@ <���D�@ Ë^@ ��@C9:H~��Ó ;gÔÀÙ @TOh{:F U ;
��@L9:H];
K 4~;
}P9:M ;
�S9=MrÐ%�gv~F�HAHAF�����F�F`�~���:�=�h�

� ���+� � �¸Ñ#��Q ;�K ;�HA{A�.8#�WQ�9:B�B�F Ku�W;�HPO�Ù+�*4~;
�J}tF�M�� $�F�M ��|PF�Ô^�S@¨Ë%F�H�O^F�M²ÊuHhwx9:M�BW;
��@ Ô�@LHEOhF�M
��<->h��I�F�@L�^Ë%F�M-;�MS}PF�@C�S�AHA{J� �H�iP[���H�*Û�ÜAÞ X0& � I'�hXPÜ��NS �#�A|P;
{=F����:� -bÏ^�=��
h� ���:�=�h�

� �N(���$ � �+;�M-;
9=K ;�HA@u� 8#��D#� � �JKLKL@¨Ë=;
H~� ;
H]OU��� D#�;Îz;PÔ%F�M�� Ñ <��S@¨Ë%F�<�9=Hh��9:�AM � �P�b@LHA{�ÌPHJ@L�SF�F�KLF�B�F�Hh� � ��9
<�9=Hh��MS9=KtKC9^<�;
Kg��<�;
KCF%��ÊuH�D#�^QG9={:{ ;
H]O�Ù �jÎ29gÐ^KLF`�:F�Oh@C�S9:M �������bÞ ÜNÞÆâ\Ý��.Û��ÖÝ#Þ��U� �¯ÞÆâ�Þ���� � ���iP	�H���H�b�N�
������� �^|P;
{=F��R(�2^�ÖÏ (�2 -`��4d9:H]Oh9:H~�ºÎ2F�M�KL@LH �d���=��
^� � |JMS@LHJ{:F�M��

� ���+�����@�+;:�����pÑ � � @C�S�^Ôh@CH~�%;
H]O�D#�Av~F�M�I�9:|P9:�JKL9%� � � HP;gÔ%F �N4�Ñ <��S@¨Ë%F�<�9:H^�S9=�AM�B�9^OhF�KT��� �i�EÜQ�i�N�pÛ�ÜNÞ����pÛ�M
	f��S��H�pÛ�M �QP � ���RI�S�Ü%�H� �ÇÞÆâ�Þ����h�'
 �u����4 � 
h�\Ï^�:�^�:����� 2�2^�

� ���+� � ��4dF�9:HA>P;�M-Od� �·Þ���P -SjÝf�HS��	ß�Þ��.Ú�Þ@��% �xß���M\S ��ßgâbÜ%�K�ÖÝf�pÞ X���� @CF�y2F�{A�ºÎ2M-;
�JHP�S<->hy5F�@L{J� � @LF ��}P;=OhF�H~�
���:��
^�

� �+-�� � � $�� 4dF�Ë^@L� ;
H~� � � � � �!F�F�BW� ��Ñ#�¸Ù � Q ;
HP�b9:H~��;�HPO �z� ���«Ù @T��F�B0;
H~� v2>AF [�� ;:���#@LBW;�{:FW�AHpÍ
OhF�M-��� ;
HPO^@LHA{�;
M-<->A@C�SF�<����AMSF`�*ÊuH-4*�"[G>AM��~F�Oh@L��9:M�� �5Û��rÛ�M MO��M � ���RI�S�Ü%�H���ÇÞÆâ�Þ����^��|P;�{:F���
h����Ï 
	(�2h�
Ñ <�;:OhF�BV@ <�$ M�F��S� ��Î29%�b�S9:H �TÓGM�K ;�HPOh9A�~����2�-%�

� ��2+���2� 4dF�Ð^BW;�MS@LF/;�HPO ��� D#� 4dF�Ë^@LHJF%�Wv�M ;:<\Ôh@CHA{ROhF�wx9=MSBW;�}AKLF/9:}pÕbF�< �-� @LH���>AF/|AK ;�HAF��P�b@LHA{�;
H1;:<�Í
��@ Ë%F�< 9:H^�S9:�JM B�9^OhF�K ����� � � Vf�rÛ���â�Û���ÜAÞ�����âe�����5Û�ÜxÜQ�H�H��� �pÛ�M­á,â�ÞÆâ
Û��#Ú �.Û��\Ý#Þ��U���H�~ÜQ��M MYÞ�ß��H�f� �-�
�����u����4��h�+-bÏ^�=�+(A�����:�:�^�

� ���+� D#�3� ;
M�M�� �ÇÞÆâ�Þ����'T�� � ���RI�S�ÜNÛ�ÜNÞ����pÛ�M �i�b.+�râbÜNÞ�ß�Û�ÜNÞ�����Þ��EÜg�.Ü Ý'�	� S �*Û�� % �gI��i�râ	�i�EÜAÛ�ÜNÞ����'Û��pÚ
� �h�	�N�râ\â�Þ��	ß
�QP��¯ÞÆâ[SEÛ�M��i�iP[���H�*Û�ÜAÞ����h� � ��Q#�b�AM�F�F�BW;�HW;
HPO � 9:B�|];
H~Ð%� � ;�H/�]M ;
HP< @ �S< 9A�~��� 2�
^�

�1
 � � D#�f���AMSM ;�Ð�;�HPO�Ñ#�~Îz;:��� � ��9:��@L9=H���M-;=<ÖÔ^@LHA{+yz@C�S>W;�H�;=<��S@¨Ë%F <�;
B�F�M ;h� � � � � Vf�rÛ���â�Û���ÜAÞ�����â����
�5Û�ÜxÜQ�H�H��� �pÛ�MYá�â�ÞÆâ Û��pÚ��.Û��\Ý#Þ��U���i�EÜ%��MOMYÞ�ß �H�b�N�-����� �u����4 ( (%��Ï�(%�=�h�����=�+(J�

�1
h�N� Q#� UG@CF�BW;�HAH~�$�5Û�Ü_Ü%�H�H� � �pÛ�MYá,â�ÞÆâ%Û��pÚ�
3�pÚ��H�râbÜNÛ��pÚ�Þ���ß:�?Ë%9:KC�AB�F)(�9�w � �H�bÞ@�râÀÞ�� �H��P[���N�*Û�ÜNÞ����
� ��Þ@�H�b�N�râ � � |AMS@CHA{:F�M���Î2F�MSKC@LHVQGF�@TOhF�KL}PF�M�{A�g���:� � �

�1
�
+� U#� $�� $*;�|P;
HA@¨Ô%9:KC9:|P9:�AKC9%� �'$��F���@� >A9%�bK ;^�A;
H]O�v � �+;
H];:OhF%�~� @T���P;�Kd��M-;:<\Ô^@LHA{+9
w ;+B�9PËh@CHA{+�-;�MS{:F��
}~Ð ;�<�;�B�F�M-;*B�9=�AH^�SF�OG9=H ; M�9:}P9:�[4ÇÑ <�9=B�}J@LHP;��S@L9=HG9�wP< 9:H^�SMS9=K^;
HPO�Ëh@T��@C9:H~� � � � � Vb�^Û���â�Û���ÜNÞ�����â
����% ��L���ÜAÞ��Öâ´Û��pÚ � S�Üg���*Û�ÜNÞ����h�P�����+� 4L�N(PÏ^�	(A�*���:�:�^�

�1
:�+� D#�1� ��Ù+�b$*;��AKL�]���
�kL��	�KXPÜg���bÞ@�H�EÜNÞ@�H�\ÜQ�,S��pÚµà�ÞÆâ\â	�H��â[L\Ûgâ�Þ@�H�\Ü%���1ÞOMYÚ�.+�i�rÛ��HLN�bÞ ÜgS ��ß:��� @CF�y2F�{J�pÎ2M ;
�AHpÍ
��<?>^y2F�@C{A�g���:� 
h�

�1
+(�������8A� � yN;
@LHR;�HPOc��� � ��MS@ <\Ô%F�M�� $*M�9:B�@T��@LHJ{�Oh@CMSF�<���@L9=HP��@CHW;:<���@ Ë%FkË^@ �b@L9=H~�*v~F�<->AHA@ <�;
KºÙ F�|t9=MS� �k�
�^��Í�
 -%� [GHA@ Ë%F�M-��@C�IÐ#9
w � >A@ <�;�{:9J�~���:�^�:�

�1
:�+� D#�`v�F�M�I�9:|P9=�AKL9`�2;
H]O*Ù � � I�F�KL@T�mÔ^@u�Jv�M ;:<\Ôh@CHA{ yz@L��>��+;
KLB0;
H��bHP;gÔ%F ���ºÊ H
Ñ ��Î2KT;gÔ%Fz;�HPO
Ñ#� ���A@LKCKLF%�
F�O^@L�S9=M-� � � ��ÜNÞ�.+� �ÇÞÆâ�Þ����h�^|P;
{=F����,Ï 
 � �f�MÊbv $*MSF������ � ;
B/}AM�@ Oh{=F%��� ;:���S;=<?>^�P��F��S�-� ��4d9:HPOh9=H~�A�*HA{	Í
KT;
HPOd�~���:� 
h�

�1
:�+� � �1� ���P�P<\Ô%F�M�� � �%D ;�Ëh@TOd�~Ñ#�%DG9=}A}A@CHP���J;
HPO 4*�~Ê�Ë%F�M-��9=H~�gv2>AFG9=MS{`;
HA@CI�;
��@L9:H/9
w < �AMrË%FNOhF��SF <��S@C9:H 4
� 9`;
M-�bF��-;�HA{:F�Hh�kÌPF�KTOA� ;�HPO ÌPHAF/�b|AKL@CHAF/<�9PË%F�M�@LHA{`���*ÊuH � �K�����pÚ��H�~ÜQ�H�H�pÛ�ÜNÞ����pÛ�M � ���iP	�H���H�b�N�G���
� ���RI�S�ÜQ�i���¯ÞÆâ�Þ�������V#Û��RIpÛ ��� M\���bÞ�Ú�Û:�h|P;�{:F����:� 2,Ï^��-�-`�*��� 2�2h�


 



