
� � �������
	���
������ ����������������
���� ����� �! "  �

#%$'&)(+*,*.-�/10325436%78$%7'-�9;:<2.=1=%->4>6%?@$%ACB%(+2ED1F
4HGJI12.K>LM:ONP2,QSRT-VU�ACQ<QO(3WX(Y61Z8:[-�Q[-Y\]-�*5NX^XLVNPLV(V:O\O_`&C:<-;/1=a6%bCL3=%(+:<Q[c�LMIdQ�-+U�e�-�c�=1/1Q<L3:X#Y\]2,L3I%\]L>61ACQ[f
QO(3Wg(d6'ACIdQh(+:<2.-16'e�(VI%(;D�(d6jilkMmon;mqp
F GJI�2.K>L3:hNP2.Q�rL�Dd/`sC/grLMBtLu\�v(TwC/1*.*x6;byrLM=%(+:<Q[L3c�LMIdQzD'{|2,IdU}-;:<c�(+Q<25~>/1L>6;e�(�NPLC=t-�NPQh(+*.L�k3��p;�Y61NP/�\3\]/1:hN[(+*,L
� 61wC/1*.*x6tsC/XrL3B%LV\;6%e�(+I%(�D1(d6��>�+���+�@�

�����z�8�����C�
?�wC->(+:<L3fxNPQSRd*,L�=1:<->-+U�NPR�NPQ<L3c�U}-;:�7�A)�JA�#%6XDYL]�%I1LVD�2.I�Q[L3:<c�N@-+U�=1:<->-+U�:[/1*,LVN�B%(;NSLVD�-;I Q<_1L
NPQ<:[/%\HQ[/1:<L�-+UX=�:[-Y\]LVN<NPLVNH6�2ENJ=1:[LuNPL3IYQ[LVDj$�wJ->(V:[L>{¡NqN[(VQ[2EN¢Ux(;\HQ[2.-�I�:<L3*5(VQ[2,-;I£25NJ/%NSLVD�Q[-yDdL]�%I�L�Q[_1LVNSL
:[/�*.LVNH$���_�25N@NSR1NSQ[L3c�25NqB%(�NPLVD�-�I�Q[_�LlUx(V2.*./�:[LVNJc¤-YDdL3*¥$�¦¥Q�25N�NP_�-+WXI£Q[-yB%L�(�DdLV~>/%(+Q<L�Q<-�(+*,*.-VW
=1:<->-+UxNX-+U§\]-;:<:[LV\]Q<I1LVN<N�-+U§\]-;c�=%-�/1I%D�=1:<-Y\]LVN<NPLVNXQ[-�B%L�\]-;I�NPQ[:</%\]Q<LVDlU}:[-�c!=1:<->-+UxNX-+U§\]-;:<:[LV\]Q<I1LVN<N
-+U
2.QON@=�(+:[QhN]$ ?CI�L3¨�(+c�=�*.L>6z\]-;I%NS25NSQ[2.I�9�-VU�Q[_1L�=1:<->-+U�-+UT(�=1:<-;=%L3:<QPR�-VU�Q[_1L�Ux(V2.*./�:[LyNPL3Q�-VU�(
QSW�-�f¥NS*.-;QCB1/d©jL3:X2EN�=1:[LuNPL3IYQ[LVDj$

ª «�¬ ­¯® °�± ² ³´­¯«�°�¬
��_1LqLuNPQO(VB1*.2ENP_1LuD�c�L3Q<_1-YDlU}-;:�=1:[-VKY2.I19�=1:[-�=%L3:[Q<2.LVN�-VUz7�Aq�JA�#�=1:<-Y\]LVN[NSLVN�25N�B125NS2.c�/1*5(VQ[2,-;Ia$���_12EN
c�L3Q<_1-YD'6VW�L3*,*.f}µdI�-+WXI�2,I@=1:<-Y\]LVN[Nz(+*.9�L3B1:h(;N�¶xNPL3Lg(+c�-�I19q-;Q<_1L3:hN�·¸Z8(+:h�dk>6�¹�2.*5���>6;¹�2,*5�;ºV»½¼j_%(;N�BtLML3I
L3¨YQ[L3I�DdLVDqQ[-�7�A)�JA�#�2.I�(¾IY/1c�B%L3:a-+U%=�(+=%L3:ONC· � e��;º+»x6;(Vc�-;I�9JWX_12E\¿_�-;I1L�-+UjQ[_�L�c�-�NPQ�\]-�c�=1*.LMQ[L
25NXQ[_�L�Z8_%bÀQ<_1LVNS25NX-+U � :<2.I1µ�NPc�(�· � :[2E�;�;(3»x$ � R¤/%NP2,I19�B�25NP2,c�/�*5(+Q<2.-�Ia6d-�I1L�\3(VI�=1:<-VK>L�(�7�Aq�JA�#
=1:<-Y\]LVN[NCLV~Á/�2.K�(+*,L3IdQXQ<-y(+I1-�Q[_1L3:
7�Aq�JA�#�=1:<-Y\]LVN<N]$�?JI�L3¨�(+c¤=1*.Lq-VU�Q[_12ENJWX(3R�-+U�=1:<-Y\]L3LVDd2,I19�2EN
=1:<LVNPL3IYQ[LuD�2.I�=�(+=%L3:ONXBYR�·¸mq(+Â<�Á�M»a(VI%D�BdR�#>_12,:O(+Q<-;:<2aL3QX(V*¥$�·Ã#ÁiT�Xm)º;�+»x6dWX_1LM:[L�NSL3:[KY25\]LC=1:<-Y\]LVN[NSLVN
(+:<L�NS_1-VWXI�Q[-¤BtL�LV~>/12.K�(+*,L3IYQ�Q[-�Q[_�L�\]-�c�=%->NP2,Q[2,-;I�-+U�=�:[-;Q<-Y\]-;*z=1:[-Y\]LuN[NPLuN¾WX2,Q[_�Q<_1L@/�I%DdL3:<*.RY2.I19
NPLM:[KY25\]Lq=�:[-VKd2EDdL3:M$

Ä _12.*,L�Q[_1LyLV~Á/�2.K�(+*,L3I%\]L�-VU�=1:<-Y\]LVN[NSLVN�25N�(+I�2,c�=%-;:<QO(+IYQ�=1:h(;\]Q<25\3(V*X25N[NS/1L�2,I�Q[_1LÅDdLVNP2,9;I�-+U
Dd2ENPQ[:<2.B1/�Q[LVD�NSR1NSQ[L3c�NH6tcÆ(+IYR`=�:[-;=%L3:<Q[2,LVNJ-+Ug2.IYQ[L3:<LVNPQ)\3(VI1I1-;Q�B%L�U}-;:[c�/1*E(+Q[LuDÆ-�:�=1:[-VK>L3I�2,I�Q[_12EN
U}-;:<c�$�Ç�-�:qL3¨�(+c�=�*.L>61-�I1L�W�-;/1*ED�*.2,µ>L@Q[-¤BtL¤(+B�*.L�Q[-�K>L3:<2ÈU}R�2,IdK�(V:[25(VIdQ)=1:[-�=tLM:[Q[2,LVNq-+U�=1:<-Y\]LVN[NSLVN
NP/�\¿_�(�N]ÉqÊ<2ÈUzQ[_1L3:<LJ_�(uK>L)BtLML3I�(;N�cÆ(+IYR�2.I1=1/�QON�(�N�-;/1Q<=1/1QhN]61Q[_�L3I�(TU}/1:<Q[_1L3:�2,I1=1/1QX2ENË=%->N<NP2.B�*.LVÌY$
AXU%\H-;/1:hNPL>6V-;I1Lg\]-;/�*5DqQ[_12,I1µq-VU%Q[:h(+I%N¥U}-;:[c¤2.I19X2,I@NS-;c�L�Wg(uR
NP/%\O_�(¾=1:<-;=%L3:<QPR)2.IYQ[-)(+I@Lu~Á/12,K�(+*.LMI%\]L
=1:<-;=%L3:[QSR£-+UC=1:<-Y\]LVN<NPLVNH6�_1-VW�LMK>L3:�2.Q�Dd->LVN@I1-�Q�(V=1=%LV(+:�Q[_%(VQ�Q[_12EN
W�-;/1*ED�B%L�Q[_�L�c�-�NPQ�I%(VQ[/1:h(+*
WX(3R�-VU8=�:[-Y\]L3LuDd2.I19�$

?qN[NSL3:[Q<2.-�I%N�NS/%\O_ (;N�Q[_1Ly-;I1LÅ(+B%-VK>L�\]-�:[:[LuNP=%-;I%D�Q<-�(�W�L3*,*.f}LVNPQh(+B1*,25NP_�LVD�WX(3R�-+U�Q<_12.I1µY2.I�9
(+B%-�/1Q�\]-;I�\]/1:[:<L3IYQq=1:[-Y\HLVN[NSLVN]$yÇ1-;:�L3¨�(+c�=1*,L>6'2,I�(�W�L3*,*.f}µdI1-VWXI�=%(V=%L3:36�wq(V2.*,=tLM:[I£(+I�DÍACWX25\Oµd2

k



·|w�Aq���+»�2.IYQ[:<-YDd/%\]L�Q<_1L \]-;I%\HL3=1Q�-+U��������
	��
�����H6J2¥$¸L>$XNSLV~Á/�L3I%\]LVN�-+U¤(;\HQ[2.-�I%N�-+U�=1:<-Y\]LVN<NPLVNH6�(+I%D
NP_�-+W _1-VWÀ=�:[-;=%L3:<Q[2,LVN�-+U�_12ENPQ[-�:[2,LVNX\3(+IyB%LTU}-;:<c�(+*,2.03LuD�2.I�Q[LMc�=%-;:O(V*a*.-�9;25\�$¾e�*,->NPLM:JQ<-�7�A)�JAT#�6
wJ-�(+:[L¤L3Q�(+*x$�· � wq^C���16zwJ->(��;p;»�U}-;:[cÆ(+*.2,03L�Q[_�L�\]-;I�\]L3=1QhN@-+U��
�����
����(VI%D�����������������-+U)=1:<-Y\]LVN[NSLVN
(+I�D�DdL3K>LM*.-;= c�L3Q[_�-YD1NTU}-;:�=1:[-VKY2.I19�=�:[-;=%L3:<Q[2,LVN@-+U�Q<:O(�\]LVN�(+I�DÍ:[LHU}/%N[(V*5N]$�wC->(+:<L>{ N@c¤L3Q[_1-YD�2EN
c�/%\¿_¤c�-;:<Lq=1:[Lu\]25NSLqQ[_%(VI�Q[_1L�-�I1L@-VU)·|wTA)���+»¥6%NS2.I%\HLT2,QX25N�B%(�NPLVD�-�I�(�\]-;c¤=1*.L3Q<L¾U}-�:[c�(V*.2,0V(+Q<2.-;I
-+U�Q<_1L�=1:<-;=%L3:<Q[2.LuNl-VU�_125N�*5(VI19;/�(+9;L�$oÇ�/�:[Q[_�L3:[c�-�:[L>68WX_�2.*.LyQ[_1Lyc�L3Q<_1-YD�-+UÆ·|wTA)���u»C25N�B%(�NPLVD
-;I (;N<NPL3:<Q[2.-�I%N�-;I�_125NSQ[-�:[2.LuN]6)· � wq^C���V»C(;D�D1NlQ<-�Q<_125N�\H-;I%\]LM=1Q@Q<_1Ly\]-;I%\HL3=1Q�-+U
:[L]U}/%N<(+*x68WX_125\O_
DdLVN<\]:[2,B%LVN�Q[_1LqUx(�\]QXQ[_%(VQq(�\HL3:[Qh(+2.I�L3K>LMIdQ�c�(3R�BtL�:[L]U}/�NPLVD�(uU}Q<L3:C(@9;2,K>L3IyNPLV~>/1L3I�\]Lq-+UzL3K>L3IYQONH$

?JI1-�Q[_1L3:
(;DdK�(+IYQO(V9;L�-VU�=�:[->-+Ugc�L3Q<_1-YD1NXB%(;NSLVD�-�I�Q[_1L�25DdLu(�-+U�2.IYK�(+:<25(+IYQC=1:[-�=tLM:[Q[2,LVNJ2EN¾Q<_1L
\]-�c�=%->NP2,Q[2,-;I%(V*.2.QSR�Q<_1L3R�LM¨d_12,B12.QM$ � -;Q[_ ·|wTA)���+»z(+I%D�·¸wJ->(��;p;»�=1:[-VKY25DdL�:[/�*.LVN�U}-;:q=�:[-VKd2,I19�=1:[-�=1f
L3:<Q[2.LuNJ-+U)(�=1:[-Y\]LuN[Nq-;I�Q<_1L�B%(;NS25NT-VUCQ[_1L�=1:<-;=%L3:[Q<2.LVNq-VUX2.QhN�\]-;c�=%-�I1L3IYQT=�:[-Y\]LVN<NPLVNH$�e�-;c�=%-�NP2.f
Q[2,-;I%(V*.2,QPR�2ENX(@K>L3:[R�K�(V*./%(VB1*.L�\O_%(V:O(;\HQ[L3:<25NPQ<25\X-+Uz=1:[->-VU�c�L3Q<_1-YD1NH6dLVNS=tLu\]25(V*.*.R�Q<-�_1L3*,=�U}-;:<c�(+*,2.032,I19
Q[_�L@DYLVNP2,9;I�=1:[-Y\HLVN[NH6tBYR�(V*.*,-+WX2,I19�Q[_1L�NP2,c�/�*.QO(VI1L3-�/%N�\]-;I%NSQ[:</%\]Q[2,-;Iy-+Uz=1:[-Y\]LuN[NPLuNJ(VI%D`=1:<->-+UxNH$

Ç�2.I�(+*.*,R>6Y\]-;I�\]L3=1QhNË-+UzQ[:h(;\]LuN]6d:<L]U}/%N<(+*5NH61(VI%D�Ux(+2.*,/1:[LuNË_%(3K>LCBtLML3IyNP_1-VWXI�Q[-�B%Lq2,c�=%-;:[Qh(+IYQËU}-�:
Q[_�L�DdLMK>L3*.-�=1c�L3IYQX-+U)(�Q[LVNSQ[2.I�9`Q<_1L3-�:[R�U}-;:�7�A)�JAT#�$�· � :[2E�;�+B�»Ë/�NPLVNqQ[_�LVNPL¤\]-;I�\]L3=1QhN
B�(;NPLuD�-;I
(+I�-�=%L3:O(VQ[2.-�I%(+*zc�-YDdL3*z(+I%D�WX2,Q[_1-�/1Q�DdLMK>L3*.-�=12.I19�(¤NPL3c�(VIdQ<25\qQ[_�L3-;:<RÆU}-�:qQ[_�L3c�$JAC/1:q=�(+=%L3:q2EN
(�\]-;IYQ[:<2.B1/1Q<2.-�I�Q[-VWX(V:OD1NC(�*.-;9�25\3(V*�(+I%D�DdLMI1-;Qh(+Q[2,-;I%(V*�c¤-YDdL3*tU}-�:JQ<_1LVNSL@\H-;I%\]LM=1QONH$

? ��:ONPQg(+Q<Q[L3c�=�Q�Q<-@/%NSLJQ<_1L¾Ux(V2.*,/1:[LVN8c�-YDYL3*%(;N�(+I�(V*.Q<L3:[I%(VQ[2,K>LXNPLMc�(+IYQ[2E\�c�-YDdL3*dU}-�:�7�Aq�JA�#
25N8:<L3=%-;:[Q<LVD�2,I�· Ä LVN<�;nV»¥$8? c�-�:[LX:[Lu\]L3IYQ�(+Q<Q[L3c�=�Q8Q[-�DdL]��I1LqNSL3c�(VIdQ<25\Ëc¤-YDdL3*5N8B%(�NPLVD�-;I�Q[:O(�\]LVNH6
:[LHU}/%N[(V*5N]6�(+I�D Ux(+2,*./1:<LVN
U}-�:�7�A)�JAT# \3(+I�B%L`U}-�/1I%D�2.I · &q(V*5��º+»¥$�Ç1/1:<Q[_1LM:[c�-�:[L>6�L3¨dQ<L3I%NS2.-;I�NT-+U
Q[_�L`Ux(+2,*./1:<LVN@c�-YDdLM*X(+I�D NP-;c¤L�-+U�2.QhN�(+=1=�*.25\M(+Q[2,-;I%N�Q[- 7�A)�JA�#�=1:[->-VU@Q<_1L3-�:[R�\3(VI�B%L`U}-�/1I%D
2.I · � :[25���+Bj6�7'LVD1º��;»¥$���_�L`*E(+Q<Q[L3:�W�-;:[µ WX(;N�DYL3K>L3*.-�=%LVD�(+Q�Q[_�L�N[(Vc�L�Q[2,c�L¤(;N�-;/1:�W�-�:[µ�B1/�Q
2.I�DdL3=%L3I%DdLMIdQ<*.R>$�¦¥Q8=1:<-;=%->NSLVN�(VI�L3¨YQ[LMI%NP2,-;I�-+U�Q[_1LXUx(+2,*./1:<LXc�-YDdL3*YQ[_�(+Q�Dd25NSQ[2,I19;/12ENP_1LuNË(qB%L3_%(3KY2.-�:
L3¨Y=1:[LuN[NP2,-;I�Q[_�(+Qz\3(+I1I�-;Q82,I12.Q<25(+*,*.RXL3I�9>(+9�L�2,IdQ<-q(VI@2.IYQ[LM:[I%(V*>(;\HQ[2.-�ITU}:<-;co-;I1L�Q<_%(+QaUx(+2,*5Na2.I�L3¨�(;\]Q<*.R
Q[_�LXN[(Vc�L�\]2.:h\]/1c�NSQO(VI%\]LVNj(+I%D�\3(+I�L3I�9>(+9�L�2,IdQ<-q(VI�2.IYQ[L3:<I%(+*Y(�\]Q[2,-;Ia$g·|7'LVD1º��+»�Dd->LVN�I�-;Q36�_1-VW�L3K>L3:M6
=1:<-;=%->NSL�(�\]-�c�=1*.LMQ[LC*.-;9�25\3(V*'=1:<->-+U�NSR1NSQ[L3c U}-;:C7�A)�JA�#�B�(;NPLuDÆ-�I�_125N�L3¨YQ[LMI%NP2,-;I�-VU8Q<_1LqUx(+2.*,/1:[L
c�-YDdLM*¥$

ACI1L�=1:<-;B1*,L3c�WX2,Q[_�Q<_1LVNSL�c�L3Q<_1-YD1N@2ENlQ<_%(+Q�Q<_1L3R�(V:[Ly2.IYQ[:[2,I%NP2E\3(+*,*.R£c�-;:<L�\]-�c�=1*.LM¨�Q<_%(+I
B12ENP2.c�/1*E(+Q[2,-;I�c�L3Q[_�-YD1N]$ ¦¥I Q[_1L£*5(VQ[Q<L3:36CQ[_1L�/1I�2.K>L3:hNPL�-+UlDd25N<\]-;/�:ONPL£25N�*,2.c�2,Q[LVD�Q[-�B%L3_%(3KY2.-�:
L3¨Y=1:[LuN[NP2,-;I%NH6Y(+I%D�Lu~Á/12,K�(+*.LMI%\]LX:[LM*5(+Q<2.-�I%N8BtLMQPW�L3L3I�Q[_1LMc�6+I�-;Q[_�2.I19�L3*5NSLJI1LMLVD1N8Q[-�BtLCc�L3IYQ[2,-;I1LuD'$
¦¥I�c�L3Q[_�-YD1NtB%(�NPLVDq-�I@Q[_�L�\]-;I�\]L3=1Qa-VU1Q<:O(;\HLVNa(+I%Dq:<L]U}/%N[(V*5NH6+-�I1L�I1L3LVD1N'Q<-X2.IYQ[:<-YDd/%\]L8Q<_1L�\]-;I�\]L3=1QhN
-+U�Q[:h(;\]LVN�(VI%D :<L]U}/%N<(+*5NH6J-�=tLM:O(+Q<-;:hN�-;I Q[:O(�\]LVN�(+I�D :<L]U}/%N[(V*5NH6q(+I�D =1:[-�=%L3:[Q<2.LVN�-VU�Q<:O(;\HLVN�(+I%D
:[LHU}/%N[(V*5N]$���_�25NX:[LV~>/12.:<LVNËQ<_1L�/%NPL�-VU�NP-�c�LqQSRd=%L�-+Uz=1:<LVDd25\M(+Q[L�\3(V*5\]/�*./%N�(+I%DyNP-;c¤L�(+:<2.Q[_�c�L3Q[2E\;$

?Í=1:<-;B1*,L3c NS=%LV\]2È�t\ËQ[-
7�Aq�JA�#�2EN�=1:[LuNPL3IYQ[LVD�BdR�Q<_1LËUx(�\]Q8Q[_�(+Q8I1-)9;L3I1LM:O(+*,*.R�/%N<(+B1*,L��%¨d=%-�2.IYQ
2.I�Dd/%\]Q<2.-;I�=�:[2.I�\]2.=1*,L�U}-;:�:[Lu(;NP-�I12.I�9@(VB%-;/1Q�Ux(V2.*./�:[LVN�_�(;N8B%L3L3I�U}-;:[c�/1*E(+Q[LuD
U}-;:�Q[_12EN�*5(VI19;/�(+9;L)R>L3Q3$
?J*,Q[_1-�/19;_�7�A)�JA�#£25N�=%(+:<Q[25(V*.*,R�B%(�NPLVD�-�I�eX#YZ�68Q<_1L�Ux(V2.*./�:[L��%¨d=%-�2.IYQ@2.I�Dd/%\]Q<2.-;I =1:[2,I%\]2.=�*.L�-+U
eX#YZ \3(VI1I1-�Q�B%L�L3¨YQ[L3I�DdLVD�Q[- 7�A)�JAT# B%LV\3(+/�NPL�-VU�Q[_�L�=1:<LVNPL3I�\]L�-+U�Q<_1L�2.IYQ[L3:<I%(+*C(�\]Q[2,-;I�2,I
7�A)�JA�#%$ Ä _12.*,LJQ<_1L�/%NPL)-+U��%¨d=%-�2.IYQONX(+=�=tLu(+:ON�Q<-�B%LT_�2.9;_�*.R¤DdLVNP2,:O(VB1*.L>6>W�L�NP_1-VW 2,I�Q[_�25NË=�(+=%L3:
Q[_�(+Q)NP-;c¤Lq2.IYQ[L3:<LVNPQ<2.I19�QSRd=%LVN�-VU�=1:[->-VUxNJ\M(+I�B%L�\3(V:[:[2,LVD�-�/1QJWX2,Q[_1-�/1QX�%¨d=%-�2.IYQON]$

�



� � � � «�³ ± ��� «�¬ «8­¯«�°�¬ � � ¬ ± ¬ ° ­ � ­ «�°�¬ �

���
	 �
���������������
���������������
? �
�����
��25N�(`�%I�2.Q[LMf½*,L3I19;Q<_�NPLV~>/1L3I%\HL�-VU �! #"�$ 	����H$Í#>RYc�Bt-�*5N�(+:[LyDdLMI1-;Q<LVD�BYR�25DdLMIdQ<2È�%L3:hN�(+I%D
c�(3R�:<L3=1:[LuNPL3IYQJLMK>L3IdQhN¾2,I�(�=�:[-Y\]LVN<N]6a-+U}Q<L3I�:[LHU}L3:[:<LVD�Q[-y(;Nq(�\]Q[2,-;I%NH$&%�(;\O_�Q[:O(�\]L�c�(3R�Q<_1L3I�B%L
2.IYQ[LM:[=1:<L3Q[LVD�(;NC(�NPLu~Á/1LMI%\]Lq-VUX¶x(+Q[-�c�25\V¼�2,IdQ<L3:O(�\]Q[2,-;I%N�Q[_%(VQXc�(3R�Qh(+µ>Lq=�*5(;\HLqB%L3QSW�L3L3IÆ(@=1:[-Y\]LuN[N
(+I�D`2.QhN�L3IYKd2,:[-;I�c�L3IYQ3$a? Q[:h(;\]L�WX2,*.*'B%L�DdL3I1-�Q[LVD�(;N�U}-;*,*.-VWCN

')(+* 2EN�Q[_1L�L3c�=�QPR�Q<:O(�\]L�\]-;IYQO(V2.I12,I19�I1-¤NPRYc�B%-;*EN
')(-,�.0/!. $3$M$ * 2ENX(lQ<:O(�\]L�\]-;IYQO(V2.I12,I19�(�NSLV~>/1L3I%\]L)-+U§NPRYc�B%-;*ENËWX_1LM:[L , 25NËU}-�*.*,-+W�LVD�BdR / $
%8K>L3:[R�Q[:h(;\]L�25N8(�N[NS-Y\]25(VQ[LVD�WX2.Q<_�NP-�c�L ��� 1 ���2$
� �½6Y(¾��I12.Q<LXNPLMQ8-+U�NPRYc�Bt-�*5NH$�Ç1-�:8LV(;\O_�(V*.=1_�(+B%L3Q

3@64365CDdL3I1-�Q[LVNJQ<_1L�NSL3QC-+Ug(+*,*aQ[:O(�\]LVNH6t2,I%\]*./�Dd2.I19�Q[_�L@L3c�=�QPR�Q[:h(;\]L (7* 6'WX_125\O_�(V:[L�U}-;:[c¤LVD�U}:[-;cNPRYc�Bt-�*5NJ2,I83�$ Ä L�WX2.*.*zI1L3LVD�Q[-y_%(+I%DY*.L¤(`NS=%LV\]25(V*�NPRYc�B%-;*§DdL3I1-�Q[LVD�BdR:9Y6'WX_12E\¿_£25Nq/%NSLVD�2,I
7�A)�JA�#�Q[-�2.I�Dd25\3(VQ[L�Q<_1L�NP/%\M\]LVN[N¥U}/1*�Q[L3:<c�2.I�(+Q[2,-;Iy-+UC(�=1:[-Y\HLVN[NqWX_12E\¿_�L3I�9>(+9�LVNT2,I�2,Q36'KY25(�Q<_1L
;2<�=?> =�:[-Y\]LVN<N]$C��_1L3:<L]U}-;:<L�Q[_12ENJNSRdc�B%-;*�\3(VI�(+=�=tLu(+:C-;I1*,R�(VQJQ<_1L@LMI%D�-+Ug(lQ<:O(�\]L>$ Ä L�WX2.*.*aQ<_d/�N*.LMQ�36@�B%L@Q[_�L@(V*.=1_�(+B%L3Q&3BA:CD9FE@(VI%DG3H5@ B%L@Q<_1L�NPL3QC-+UË(+*.*aQ<:O(�\]LVNX-+U�NSRdc�B%-;*5N�-+U�3H@]61WX_1L3:<LI9
c�(3R�-;I1*,R�-Y\3\]/1:C(VQJQ<_1L�L3I%D�-+U§(�Q[:O(�\]L>$

mJL3¨YQ36aW�L¤2.IYQ[:[-YDY/%\]L¤NPL3K>L3:h(+*�-;=%L3:h(+Q<-;:ON@-�I�Q[:h(;\]LuNTQ[_�(+Q@WX2,*.*�NPLM:[K>L¤(;N@(�B%(;NS25N@Q<-�DdL3K>LM*.-;=
-;/�:J=1:<->-+U�NSR1NSQ[L3cÅ$8Ç1-;:C(@U}/1*.*jQ[:<LV(+Q<c�L3IYQË-VU8Q<_1LVNSLT-�=%L3:O(VQ[-;:hNJQ[_�LT:<LV(;DYL3:C\3(+I�:<L]U}L3:XQ[-y· &)(+*5��º;»¥$

'8JFK 3 DdL3I1-�Q[LVN�Q<_1L61 ��	ML ���
� � 	2N�-VU�(�Q[:h(;\]L J -�I�(�NSL3Q�-VUz(;\]Q<2.-�I%NO3@6>WX_125\O_�\3(VI�B%L�-;B1Qh(+2.I�LVDU}:<-;c J BdR�-�c�2.Q<Q[2,I19�(V*.*aNSRdc�B%-;*ENË-;/�QONP2EDdL�3�$
'QP JRP DdL3I1-�Q[LVNqQ[_�L����SNUT�� ��-VUC(�Q[:h(;\]L J $���_1L�IY/1c�BtLM:J-VUX-Y\3\]/�:[:[LMI%\]LVNJ-VUCNSRdc�B%-;*5NXU}:[-;cV3
2,I�(�Q[:O(�\]L J 6�DdLMI1-;Q<LVD JXW 3@6�\3(+I�Q<_1L3I£B%L�\]-;/�IdQ<LVD�BYR P JFK 3 P $�¦½U�3 \]-�IdQh(+2,I%N�(�NP2,I19;*,L
NSRdc�B%-;* , 6'Q[_1L�IY/1c�B%L3:X-+U�2.QhN¾-Y\M\]/1:[:<L3I%\]LuNJ2.IyQ[_1L�Q<:O(;\HL J 25NqDdLMI1-;Q<LVD J6WY, ¶}2.I%NSQ[LV(�D`-+U
JZW C , E;¼O$

' ��_1L � 	2N � ��� �SN ���
� 	2N�-;=%L3:h(+Q[-�:36XDYL3I1-;Q<LVD�BdR Ê0[ Ìd6�\]-;I�NPQ[:</%\]QhN�(�Q<:O(;\HL�BdR =1/1Q[Q<2.I19�QSW�-
Q<:O(;\HLVN]6�\y(+I%D^]t6YQ[-;9�L3Q[_�L3:X2.I�Q[_�25N�-;:hDdL3:M$

' Ä L�2.IYQ[:[-YDY/%\]L�Q[_1:<L3Lq=%(V:[Q<25(+*�-;:hDdL3:<2.I19�N�-;I�Q<:O(�\]LVN�WX_1-�NPL@*,LV(;NSQXL3*.LMc�L3IYQ825N (+* $
k�$ Ä LqWX:<2.Q[L_\G`)]t6>Q[-�DYL3I1-;Q<LqQ[_�(+Q�\�25NX(VI`2,I12.Q<25(V*'NSL39;c¤L3IdQ�-VUZ]%6>-+U}Q[LMI�\M(+*.*,LVD�1 ���ba�cu$
�Y$ Ä L�WX:[2,Q[L&\edgfe]�Q[-�LM¨d=1:<LVN[N�Q<_1LJUx(�\]QXQ[_%(VQC(lQ<:O(�\]L&\`2ENX(�\]-;IYQ[2,9;/1-�/%NXNP/�B%NPLV~>/1L3I�\]L
-VU�(@Q[:h(;\]LI]�¶}I1-;QCI1LV\HLVN[N<(+:[2,*.R�2.I12,Q[2E(+*½¼h$

�Y$J¦½Uh\`2ENX(�NS/1B%NPLu~Á/1LMI%\]Lq-VU�]t6YI1-;QCI1LV\HLVN[N<(+:[2,*.R¤(�\]-;IYQ[2,9;/1-�/%NX-;I1L>61W�L�WX:[2.Q<LI\ji)]%$
' ¦½UXQ<_1L�NS/%\3\]LVN<N¢U}/1*�Q<L3:[c�2,I%(+Q<2.-�I£NPRYc�B%-;*h9`DY->LVN@I1-;Q�-Y\3\]/1:�(+Q�Q[_1L�LMI%D�-VU)(`Q<:O(;\HLk\�¶½2,IWX_12E\¿_ \3(;NSL`2,Q�Dd->LVN@I1-�Q�-Y\M\]/1:�2.Il\�(+Q�(V*.*}¼O68Q[_�L � �
m�� �SN � � ��� � 	2"n1�	������
� 	2N -VUI\�(+I%Do]t6
DdLMI1-;Q<LVDk\qpr]t6Y25NO\a$8¦½Uh9@Dd->LVNX-Y\3\]/�:C(+QXQ[_�LTLMI%D�-+Uh\ 6Y2.Q�25N�:[LMc�-VK>LVD�(+I%D�Q[_1L�:<LVNP/1*,Q�2EN
\]-�I%\3(VQ[L3I%(VQ[LVD�Q<-e]%$

' ��_1LgNPLV~>/1L3IYQ[2E(+*�\]-;c¤=t-�NP2,Q[2.-�I�/%NPLVN�9J(�N8(J9;*,/1LXWX_12E\¿_�NPQ<25\Oµ1NaQSW�-CQ[:h(;\]LVN�\�(+I%D�]qQ[-�9;L3Q<_1L3:M$Ä L�DdLH�%I1L�(+I�-;Q[_�L3:�\]-�c�=%->NP2,Q[2,-;I`U}/�I%\]Q[2,-;Ia6j\3(V*.*.LuD8s��������t1 �
� 	2N 6%Q[_�(+Q�Dd->LuN
I�-;QqI1LMLVD`Q<_1L
9�*./1L�Q[-¤NPQ<25\Oµ�(�=1:[L]��¨�-+Uu\�(VI%DG]�Q[-;9�L3Q[_�L3:36j(+I%D�2ÈU�Q<_1L�9;*,/1L�-Y\3\]/1:hN]64]�\3(+I�I1-;Q�NSQ[2E\¿µj$�¦¥Q
2ENXDdL3I1-�Q[LVD�BYRk\�·wvo]t6�(+I%Dy\3(+IyBtL�DdLH�%I1LVD�(;N�U}-;*,*.-VWCN

�



\�· v ] � C J [�� P J `)\��Å¶+d��	��¶ ( 9 * d+f J ¼ J�

� f�� � ] ��� � � � � (7* ¼ E
' 7'L3Q�� B%L�(�U}/1I�\]Q[2,-;I�cÆ(+=1=12,I19�NPRYc�Bt-�*5N�2.I�(VI�(V*.=1_%(VB%L3Q63 Q<-�NSRdc�B%-;*5N�2,Iy(+I�(V*.=1_�(+B%L3Q� NP/�\¿_�Q<_%(+Q���¶ , ¼ � 9�2È© , � 9Y$ Ä L�DdLH�%I1L�Q[_�L�=t-�NPQS�%¨dLuD � �SN �2" � NUT�-�=tLM:O(+Q<2.-�I�-VK>L3:
Q<:O(;\HLVN]6%(�NgU}-�*.*.-VWCN
k�$ (+* ·��T» � (+*
�Y$T¶ ( , * [ J ¼¿·��T» � ( ��¶ , ¼ * [ ¶ J ·��T»}¼

Ä L�NP_%(V*.*a/%NSL@\H-;IYK>L3I12.LMIdQ�(+B�B1:[L3KY25(VQ[2,-;I%NX2.I�WX:[2,Q[2,I19�:[L3I�(+c�2,I19>N�L3¨d=�*.25\H2.Q[*,R>$a��_Y/%N
/����t,�� . $3$3$ .0/����D,��

¶}WX_1L3:[L ,��0. $M$3$ . ,�� (V:[L�Dd25NSQ[2,I%\]QXNSRdc�B%-;*EN¿¼�NPQh(+I%D�NgU}-�:XQ[_1L�:[LMI%(+c�2,I19

��É C ,�� . $3$3$ . , � E"!$# C /��0. $3$M$ .0/%� E
9�2.K>L3I�BYR
k�$&��¶ ,�' ¼ � /�' 2 U ,�')( C ,��0. $M$3$ . ,�� E
�Y$&��¶ , ¼ � , 2 U ,+*( C , � . $3$M$ . , � E

' Ä L�DdL]��I1L�(�\]-�c�=%->NP2,Q[2,-;I�U}/1I�\]Q[2,-;Ia6�\3(+*,*.LVD^" ��� T � NUTt61Q<-�DdLVN<\]:[2,BtLCQ[_�LT=�(+:O(V*.*,L3*j\]-;c�=%-�NP2.f
Q<2.-;I�-+U�QSW�-@-;:�c�-;:<LX=1:[-Y\HLVN[NSLVN]$���_12ENË2,I%\]*./�DdLVN�Q<_1L32.:�c�/1Q[/�(+*%\]-�c�c�/1I125\H(+Q<2.-�I@L3c�B%-YDd2.LVD
BYR�Q<_1L�\]-;c¤c�-;Iy(;\HQ[2.-�I%NqNS=tLu\]2È�%LuD�2.I�Q[_�L32.:�ÊONSRdI%\O_1:<-;I12,0V(+Q<2.-;I£(V*.=1_�(+B%L3QOÌy(+I%D�Q[_�L�NP/�\]f
\]LuN[N¢U}/�*�Q<L3:[c�2,I%(+Q<2.-�I�(;\]Q<2.-�Ia$�%Ë(�\¿_Å\]-;c¤c�/1I�25\3(VQ[2.-�I�:<LV~>/12.:<LVN¾Q<_1L�=%(+:<Q[2E\]2.=%(VQ[2,-;I�-VU�Bt-�Q[_
=1:<-Y\]LVN<NPLVNH$���_1L):[LV(�DdL3:XWX2.*,*%:[LV\3(V*.*jQ[_%(VQXQPW�-�7�A)�JAT#�=1:<-Y\]LVN<NPLVN-,�(+I%D+.o\]-�c�=%->NPLuD�BdR
c�Lu(+I%NJ-VUXQ<_1L�=%(+:h(+*,*.L3*�\H-;c�=%->NS2.Q<2.-;I�-�=%L3:O(VQ[-;: P ·0/�» P 6%WX_1L3:<L1/�25N�(�NPLV~>/1L3I�\]L@-VUC(;\HQ[2.-�I%N
WX2,*.*
k�$¾c�/1Q</%(+*,*.R�2.IYQ[LM:[*.Lu(uK>LXU}-;:C(�\]Q[2,-;I%NXI1-�QX2.I+/�$
�Y$¾c�/1Q</%(+*,*.R¤NPRYI%\¿_�:[-;I�2.03L�U}-;:CQ[_1L�(�\]Q[2,-;I%NX2.I2/�$)��_125NCc�LV(+I�N�Q[_%(VQq2ÈU3, -+©jL3:hNq(;\HQ[2.-�I
,�( C4/ E>6%NS-�c�/%NSQ5.�6%(+I%D�Q[_1L�:<LVNP/1*,QX-+UzQ[_1LM2.:CNPRYI%\O_1:[-�I12.0u(+Q[2,-;I�25NX(�NP2,I19;*,L�-+©jL3:X-+U
, $

�Y$¾c�/1Q</%(+*,*.R�NPRYI%\O_1:[-�I12.0MLq-;IyQ[_1L�Ê[LM¨d2,QOÌ�(;\HQ[2.-�I^9d$
¦½U�(VQ�(+IYR�=t-�2.IYQ�(�:[LV~>/12.:<LVD�NSRdI�\¿_1:<-;I12,0V(+Q<2.-�I�25NXI1-�Qq=%->N[NS2.B1*,L>6j(�DdLV(�Dd*.-Y\Oµ�-Y\3\]/1:hN]$���_12EN
*,LV(;D1N�Q<-�Q<_1LqU}-;*,*.-VWX2.I19�DYL]�%I12,Q[2.-�Ia$87'LMQ

6�¶g] �S. 3 . ]87¿¼ � C JDP ] ' i J �^] 'SK 36@ � JFK 36@9� P JDP �;:�< P ] < P ! ¶g] ' W 36@[¼ E
WX_1LM:[LHd .�= � k . �Y$�Ç1/1:[Q<_1L3:[c¤-;:[L�6uU}-�:X(�NPL3Q�-+U�Q[:O(�\]LVN?>�6ÁQ<:O(�\]L J3( >�2ENËN<(+2EDlQ<-@B%L � 	2NUT �����
2,I2>À2ÈU P JA@-PCB P JRP U}-;:�(+IYR JD@E( >�$���_1L " ��� T�� NUT�-+U�QSW�-¤Q[:O(�\]LVN&\ � (+I%D:\F7J2.I£Q[_1L�-�:ODdLM:2,c�=%->NPLuD�BdR¤(�NPRYI%\O_1:[-�I12.0u(+Q[2,-;Iy(+*,=1_%(VBtLMQ�3@61DdLMI1-;Q<LVD�BdRk\ �DP 3 P \
7H6d2EN�Q[_1L�NPLMQ�-+Uz*.-�I19;LuNPQQ<:O(;\HLVN J NP/%\O_�Q<_%(+QCQ[_�L3:[L�L3¨Y25NSQON�QSW�-�=1:[LH�%¨dLuNO] � (+I%D ]87¾-VU�\ � (VI%D \F7]6%:[LVNS=tLu\]Q[2,K>L3*.R>6;U}-�:WX_12E\¿_ J-( 6�¶+] �0. 3 . ]47O¼O$�Ç1-;:XL3¨�(+c¤=1*.L>6

�



(-,�.S/ . , * P C / E P (7/!.�� * � C (-,�.S/ . ,�.�� * .D(-,�.S/ .��D. , * E
(-,�.S/ . 9 * P C2E P (��D. 9 * � C (-,�.S/ .��D. 9 * .D(-,�.��D.0/!. 9 * .D(��D. ,�.0/!. 9 * E
(-,�.S/ .�� * P C / .�� E P (�� . �R* � C ( , * E

���+� �e���Z����� � ���	�S��
���
H�����o���G�&����� ��� � ���
? =1:<-Y\]LVN[N�DdLH�%I12.Q<2.-�I�2.I£7�A)�JA�#�DdLuN[\]:<2.B%LVNJQ<_1L�B%L3_%(3Kd2,-;:�=%(VQ[Q[LM:[I�-+U¾(�=1:[-Y\]LuN[N]6aBYR�DdLH�%I12.I�9
Q[_�L�NPLu~Á/1LMI%\]LVN@-VU�-;B%NSL3:[K�(VB1*.LÅ(;\]Q<2.-;I�NlQ<_%(+Q�c�(3R�-Y\M\]/1:y¶½B%L�-�B%NPL3:<K>LVDt¼h6Ë-VK>L3:�(���I12.Q<L�NSL3Q�-+U
(;\HQ[2.-�I%N]$���_1Ly*5(+Q<Q[L3:�2EN@Q[_1L^1 ��	 �
��� � ��� 1 ���2$
� �½6XDYL3I1-;Q<LVD���¶�,@¼�U}-;:¤(�9�2.K>L3I =1:[-Y\]LuN[N ,l$ ��_1L
c�(V2.I¤\]-;c�=%-�I1L3IYQË-VU�(�=1:[-Y\HLVN[NXDdLH�%I12.Q<2.-�I�25N�Q[_1LY$
������� � 	�� � c 1 � ��� ��� 	2N�WX_125\O_�25N�B1/12,*.Q8U}:[-�c Q<_1L
\]-�I%NPQh(+IYQON�(+I�D -�=%L3:O(VQ[-;:hN@-+U
7�A)�JAT#�$8? B%L3_%(3KY2.-�:@L3¨Y=1:[LuN[NP2,-;I � \M(+I�=%L3:SU}-;:[c (+I�(�\]Q[2,-;I��
(+I�D`Q[_�L3I�B%L3_%(3K>L�*.2,µ>L � @ ¶x(+I1-�Q[_1L3:CB%L3_%(3KY2.-;:CL3¨Y=1:[LuN[NP2,-;I'¼h$ Ä _�(+QCW�L�DdL3:<2.K>Lq_1LM:[L�(+:<LT*E(+B%L3*,LVD
Q[:h(+I%NS2.Q<2.-;I�N�DdL3I1-�Q[LVD � �# � @ $ Ä L�NS_%(+*,*�WX:<2.Q[L � �! # � @ 68WX_�L3:[L �yDdL3I1-�Q[L�(�NSLV~>/1L3I%\]L�-+U
(;\HQ[2.-�I%N�¶½I1-�Q�I1Lu\]LVN[N<(+:<2.*.R)-;B%NSL3:[K�(+B�*.L;¼�� � $3$3$�� � ¶gf�� �Á¼O6�Q[-Cc�LV(+I�Q<_%(+QaU}-;:zNP-�c�L ��� ¶x� B d B fa¼

� � ��� ���# � � �� # � 7"!#!#! ��$# � � � � @
¦¥I�-;:ODYL3:JQ<-�(VB%NPQ<:O(�\]Q¾U}:<-;c!Q<_1L�2.IYKd2ENP2,B1*.L)(;\]Q<2.-�I%N¾Q<_%(+Q)(+:<L�DdL3:[2,K>LVD�BYR�Q[_�L@Q[:h(+I%NS2.Q<2.-;I�:<L3*5(VQ[2.-�I
WX_1L3Iy(V=1=1*.2,LVD�Q[-¤(@B%L3_%(3Kd2,-;:XL3¨Y=1:<LVN[NS2.-;I�61W�L�DdL]�%I�LTQ<_1L � �����
� � � � ���
� 	2NÍÊ �"% Ì�(�NgU}-�*.*.-VWCN
& ;('*)�=?>D=,+-)/./0 � � J s �SN 	�� ��� �
�����
� ( ,��0. , 7 . $M$3$ . , �2* � � �SN21 � ����� � � 3�"% � @ 1 � �SN ������� � � ��� �
� c ����� � � � �
m � � N �
�6d5476 ,�� d54 � , 7
d84  $3$3$ ,�� d84 $:9<; ' � �>=@?us �SN 	�� �
sk$  �A? ��� ��� � ����� � �!$# � @ ?�1 � ��� �d84 s �SN 	�� ��� � � �
m � �SN �
� 	 � ; � N � ���0N���� ���
�
� 	2N �@B
��_12ENJ2.c�=�*.2.LuNËQ[_�(+Q � CED�"% � @ WX_�L3I1L3K>L3: � 'EF!)# � @ ¶ ; �o�>¼O6a(VI%D�Q[_%(VQ36tU}-�:�(+IYR � 6 � CED�"% �
¶½2,I�Q[_12ENX\3(;NSL ; � �>¼O$

Ä L�\3(VI�I1-VWoDYL]�%I1L�Q[_�L@Q[:h(;\]L�NSL3QC(+I%D�:[L]U}/�N[(+*zNPLMQX-+U�(�B%L3_%(3Kd2,-;:XL3¨Y=1:<LVN[NS2.-;I � BYR�c�Lu(+I%N
-+U§Q[_1L�Q[:h(;\]L):[L3*E(+Q[2,-;Ia$
& ;('*)�=?>D=,+-)HGI0 � �KJ $
��� � � � 	 �I$
������� � 	�� � c 1 ����� ��� 	2N �

JMLR,N� � �>¶ � ¼ � C JDPPO � @RQ � 3�"% � @ E
JMLR,N� � �>¶D/Ë¼ �TS�UWV@X JMLR,N� � �>¶ � ¼

mJ-�Q[L�Q[_%(VQJQ<_1L�Q[:h(;\]L�NSL3QC-+UzL3K>L3:[R�=1:<-Y\]LVN[NX25N 1 � �ba�c@Y �
� 	�� �
s;$
& ;('*)�=?>D=,+-)�Z[0 � �W�Ë¶5\l¼_$
� � � � ��� 1 ���2$
� � 	 ���2N �SN]� � ��	2N " � N �^\ � N21 ��� ��� � ���O1 � ���
�
s��2N s�/
����� � � � 	 �I$
������� � 	�� � c 1 � ��� ��� 	2N �

L4� �4\F� , � �Á¶ � ¼ � C#_a`b��¶8\�¼ PcO � @ ! � CdD�"% � @ �e_gfkd+f4d J d , � �>¶ � @ ¼ � C2E2E
L4� �4\F� , � �Á¶D/�¼ �TS�UWV@X L4� � \F� , � �>¶ � ¼

1 � ��� ��d+f d J d , � �>¶ � ¼ � C , ( �Ë¶ � ¼ PPO � @ ! � C 4 D�"% � @ E
��_1L¤\]-;I�\]L3=1Q�-+Ug:[L]U}/�N[(+*ENqWX(;Nq�%:ONSQ@2,IdQ<:[-YDd/%\HLVD�2.I · � wq^C���V»�WX_1L3:<L�Q<_1L ������� � � ��� " 	Ds � ��25Nq2.I1f
Q[:<-YDd/%\]LuD'$���_1L�*5(VQ[Q<L3:JQh(+µ>LVNC2.IYQ[-¤(;\3\]-�/1IYQqWX_%(+Q
(�=1:[-Y\HLVN[Nqc�(3R�:<L]U}/%NPL�(uU}Q<L3:qL3I19�(+9�2.I19�2.IÅ(+I
(+:<B12.Q<:O(V:[R�Q<:O(;\HLT-VU�2.QhN�B%L3_%(3Kd2,-;:M$
& ;('*)�=?>D=,+-)�h[0 � � � $
���e$
��������� 	�� � c 1 � ��� ��� 	2NiBkj �Is �ba�N �� , d � \ L4� �>¶ � ¼ � C>¶ JS. _£¼ P J (GJMLD,N� � �>¶ � ¼C�e_ (lL4� � \F� , � �>¶ � � J ¼ E
1 � ��� � � � J � C � @ P � 3�"% � @ EmB
¦¥I�WX_%(+Q�U}-;*,*.-VWCN�W�LCWX2.*,*d/�NPLH3 (+I%DkCD3XEXQ[-�DdL3I�-;Q[L)(�NPLV~>/1L3I�\]LX-+U (;\]Q<2.-;I�NË(VI%D�(TNSL3Q8-VU�(;\HQ[2.-�I%N
U}-;:<c�LVD�BYR�Q<_1L�L3*.L3c¤L3IdQhN�-+U�3@6d:<LVNP=%LV\]Q<2.K>L3*,R>$

p



� � � «�� ² ® � � � ��� � ¬ ­¯«�³ �

¦¥I�Q[_12ENJNSLV\]Q[2,-;I�W�L�=1:<LVNPLMIdQC(�NPL3QX-VU�:[/�*.LVNX(VI%D�(V¨d2,-;c�N�Q<_%(+Q)DdL]�%I�LTQ<_1LqUx(+2,*./1:<LVN�-+U�\H-;c�=%-;/�I%D
=1:<-Y\]LVN[NSLVNJ2,I�Q[LM:[c�N�-VU�Q[_1L�Ux(+2,*./1:<LVN¾-VU�Q[_1L32,:C\]-;c¤=t-�I1L3IYQONH$J��_�L@:[LuNP/1*,QJ2ENJ(lUx(V2.*,/1:[LVNCNPLMc�(+IYQ[2E\3N
U}-;:§7�Aq�JA�#%6V:[LuNPQ[:<25\]Q<LVDqQ[-qI�-;I1fxDd2.K>LM:[9;LMIdQ�B%L3_%(3Kd2,-;:hN]6>NS2.I%\]L8Ux(V2.*./�:[LXNSL3QON�DdLVN<\]:[2,B%LX(+*,*d-�B%NPLM:[K�(+B1*,L
(;NS=%LV\]QON�-VU�Q[_�LqB%L3_%(3Kd2,-;:X-VU�(@=1:<-Y\]LVN<N]6%(+I�D`Q[_�LJU}-;*,*.-VWX2.I19�(V¨d2,-;c�N�(+I%D�:</1*.LVN�=1:[-VKY25DdL
(lc�Lu(+I%N
U}-;:C2.IYQ[LM:[=1:<L3Q[2,I19�7�Aq�JA�#¤Q[L3¨YQC(;NC(TUx(+2,*./1:<L@NSL3Q3$

Ä LÅN[(3R�Q[_%(VQ � 25N � Yb1 ���ba�c��
s;6X(+I�DÍWX:[2,Q[L d½f�� L4� �4d8� � � ¶ � ¼O6�¦½U O � @ Q � '# � @ $ ACBYKd2,-;/%NS*.R>6
Q[_�L`=�:[-Y\]LVN<NPLVN�� >@+
	 6 ;2<�=?> 68(+I�D�(+IYR£L3¨d=�:[LVN<NP2.-�I�=1:[L]��¨dLVD£BdR (+I�-;B%NSL3:[K�(+B�*.Ly(;\]Q<2.-�I�(+:<L`I�-;Q2.f}=1:<L]�%¨YLVD'$8wC-+W�L3K>L3:M6
k;$�d½f�� L4� � d5� � � ¶ =
� � ¼�� JML \ �
�d$�d½f�� L4� � d5� � � ¶�� =�� ; 3 =�) � ¼���¶+d+f4d J d , � �>¶ � ¼mf CD3XE *� C2E;¼��^d½f�� L4� � d8� � � ¶ � ¼
�d$�d½f�� L4� � d5� � � ¶ � � p � 7 ¼���d½f�� L4� � d8� � � ¶ � � ¼��^9 ( dgf d J d , � �>¶ � � ¼
�1$�d½f�� L4� � d5� � � ¶ � ��� � 7O¼���d}f�� L � �4d8� �#� ¶ � � ¼���d½f�� L4� � d5� � � ¶ � 7]¼

WX_1L3:<L � NPQh(+I%D�N¾U}-;:�· »¥6 P · 3J» P 61(+I�D�· vT$CmJ-�Q[L�Q[_%(VQ�(�=1:<-Y\]LVN[NC2.I%NSQO(+IYQ[2E(+Q<2.-;I�2EN¾2,f½=�:[L]�%¨YLVD�2ÈU�Q<_1LB%L3_%(3KY2.-;:XLM¨d=1:<LVN[NS2.-�I�DdL]��I12.I19�Q<_%(+QC=1:<-Y\]LVN[NX25NX2.f}=1:<L]�%¨YLVD'$�¦½U?, 2EN�:[LV\H/1:ONS2.K>L�(VI%D`I1-�QJ9�/%(+:hDdLVD
Q[_�L3I d½f�� L4� � d8� � � ¶�,@¼a2EN /1I�DdL]�%I1LuD'$Zd½f�� L4� � d8� � � ¶ � ¼j25N8(V*5NS-q/1I%DdLH�%I1LVD@WX_1LMI1L3K>L3:�2.Q�25N�/�I%DdL]�%I�LVDU}-;:)(+IYR�-VU8Q<_1L�\]-;c�=%-�I1L3IYQ�L3¨Y=1:[LuN[NP2,-;I%NX-+U � $

7'L3Q�\ DdL3I1-�Q[L�Q[_1L�L3IYKY2.:[-�I1c�L3IYQ8WX_12E\¿_�2,IdQ<L3:O(�\]QON�WX2.Q[_Å(+IYR�-+UzQ[_�LT2,I%Dd2E\3(+Q<LVD�=1:[-Y\]LuN[NPLuN]$
� . � , d � \ L4� �>¶�� >@+
	 ¼ � C>¶ (7* . _�¼ P _	`b��¶8\�¼ E
� G � , d � \ L4� �>¶ ;2<�=?> ¼ � C>¶ (7* . _�¼ P _ `À¶5�Ë¶5\l¼ !
CD9FE;¼ E A C>¶ ( 9 * . _£¼ P _ `b��¶8\l¼ E
� Z � , d � \ L4� �>¶ ,
� � ¼ � C>¶ (7* . _�¼ P _ `À¶5�Ë¶5\l¼�! C , E;¼ E A�C>¶ ( , * [ JS. _£¼ P ¶ JS. _�¼ ( � , d � \ L4� �>¶ � ¼ E
� h � , d � \ L4� �>¶ =�� � ¼ � � , d � \ L4� �Á¶ � ¼ � � � s�	����IN 	��us��<�����-T �#B
��� � , d � \ L4� �>¶�� = ��; 3 =�) � ¼ � C>¶ JFK ¶5�Ë¶ � ¼ !
CD3XE;¼ . _£¼ P ¶ JS. _ A CD3XE;¼ ( � , d � \ L4� �Á¶ � ¼ E

� �"! J?( JMLD, � � �>¶ � ¼ ! � � d+] � L$#F� �>¶ � � JS. CD3IE;¼
WX_1L3:<L � dg] � L$#F� �Á¶ � . /�¼%� ¶&!�f ! OFJ ( JMLD, � � �Á¶ � ¼ f / 5 ! P JDP v f ¼
(+I%D / 25N�(�NSL3Q�-+UCB%L3_%(3KY2.-�:
L3¨Y=1:[LuN[NP2,-;I%NH$�mJ-;Q<LJQ<_%(+Q�2.I�Q[_1LC*5(VQ[Q<L3:�DdL]�%I12,Q[2,-;I � \3(VI�DdL3I1-�Q[L�(�NPL3Q�-VU�BtLM_%(3Kd2,-;:�L3¨Y=1:[LVN<NP2,-;I%NH$
�('*) �,+ 	.-@+�/2; �0��,�· , @ � . $3$3$ . , @� »�É � �21 ;N)��.	�-@+�/.3 ��� � 1 ��	��
��� �&s �ba�N ��� � 	2N

�2N s � ��� � ���SN��2" � NUT�T��<���SN:$  ,����t, @ � . $3$3$ . , ���t, @�
� � � N1� , d � \ L4� �>¶ ,!· ,��0. $3$3$ . , � »}¼ � C>¶ J ·��T» . ��¶�_£¼[¼ P ¶ JS. _£¼ ( � , d � \ L � �>¶ �21 ¼ E

��45) ��d Y6� L4� � d8� � � ¶ � < ¼q¶ = � k . �Á¼M? �2N s���d Y7� L4� � d5� � � ¶ � 4 ¼�¶ ; � � . �Y¼
� � � N , ¼-� , d � \ L4� �Á¶ � � · » � 7¿¼ � � , d � \ L4� �>¶ � � ¼ A � , d � \ L4� �>¶ � 7[¼

/ ¼ � , d � \ L4� �>¶ � 7M· » �98 ¼ � � , d � \ L4� �Á¶ �:8 · » � 7O¼
� C>¶ JS. _£¼ P ¶ JS. _�¼ ( � , d � \ L4� �>¶ � 7O¼��¶ J�*� (7* ��¶ J0. _�¼ ( � , d � \ L � �>¶ � 7¿¼ A � , d � \ L4� �Á¶ �:8 ¼<¼ E

� ¼ � , d � \ L4� �>¶ �:8 · » �9; ¼
� C>¶ JS. _£¼ P ¶ JS. _�¼ ( ¶�� , d � \ L4� �>¶ �:8 ¼"f � , d � \ L4� �>¶ �:; ¼[¼��

¶ J�*� (7* ��¶ J0. _�¼ ( � , d � \ L � �>¶ �98 ¼ A � , d � \ L4� �Á¶ �:; ¼<¼ E
n



��� � , d � \ L4� �>¶ � �DP · 3C» P � 7h¼
� C>¶ J0. _������	��

�l¼ PPO \ . ] ! J-( \ P CD3XE P ]��¶+\ . _�¼ ( � , d � \ L4� �Á¶ � � ¼)�£¶+] . �@¼ ( � , d � \ L4� �>¶ � 7[¼ E

WX_1L3:<L _�� X � � ¶�_ f��l¼ AÅ¶[¶,_ A��l¼"f	/�¼�(VI%D / 25NX(�NPL3QX-VU�(;\]Q<2.-�I%N]$
��� � , d � \ L4� �>¶ � �DPbPbP � 7¿¼

� C>¶ J0. _�� � @ � ��¼ PPO \ . ] ! J3( \ P C2E P ]��¶+\ . _�¼ ( � , d � \ L4� �Á¶ � � ¼)�£¶+] . �@¼ ( � , d � \ L4� �>¶ � 7[¼ E
� .�� � , d � \ L4� �Á¶ � �RP P � 7O¼

� C>¶ J0. _ A��l¼ PcO \ . ] Q JE( \ P �Ë¶ � � ¼ A ��¶ � 7]¼ P ]��¶g\ . _�¼ ( � , d � \ L4� �>¶ � � ¼)�Å¶+] . �l¼ ( � , d � \ L4� �>¶ � 7O¼ E
� .-. � , d � \ L4� �Á¶ � � p � 7]¼ � C>¶ JS. _£¼ P ¶ JS. _ A:CD9FE;¼ ( � , d � \ L � �>¶ � � ¼ E

A C>¶g\j[ ] . _�¼ P \q[ ( 9 *3(GJMLD,N� � �>¶ � � ¼��¶+] . _�¼ ( � , d � \ L4� �>¶ � 7[¼ E
� � � 7�s�	����IN�	��Os��<�����-T �#B

� .mG � , d � \ L4� �Á¶ � � · v � 7]¼ � C>¶ JS. _�¼ PcO \ . ] ! J3( \�·wvo] �¶+d��k] � (7*�J�
F� f�¶g\ . _�¼ ( � , d � \ L � �>¶ � � ¼� � � � \ (GJMLD, � � �>¶ � � ¼[¼)��¶g] . _�¼ ( � , d � \ L � �>¶ � 7h¼ E
� � ��d Y7� L4� � d5� � � ¶ � 7]¼
� C>¶ J0. _�¼ PPO \ . ] ! J-( \�·wvo] �\ (GJMLD, � � �>¶ � � ¼)��¶+] . _£¼ ( � , d � \ L � �>¶ � 7¿¼ E
	�� � ����1 ��� �#B

mJ-;Q<L�Q[_%(VQ�\]-;IYQ[:h(+:[R�Q<-�eX#YZ�6aQ[_�L@Ux(+2.*,/1:[LuN `Jf}-;:hDdL3:[2,I19�25NJI�-;Q�c�-;I�-;Q[-�I125\TU}-�:�(+*.*§7�Aq�JA�#
-;=%L3:h(+Q<-;:ON£¶½2x$|L>$)· »q2EN�I1-;Q�c�-�I1-;Q<-;I12E\ÅU}-�:`Q<_125N�-;:ODYL3:[2,I19d¼h$!��_1L3:<L]U}-;:<L>6JQ<_1L�9;LMI1L3:O(V*q�%¨d=%-�2.IYQ
Q[_�L3-;:<R>6XWX_125\O_�2,c�=1*.2,LVNq2.I Q<_1L�\3(�NPL�-VU�( \]-;c�=�*.L3Q<L�=%(+:<Q[2E(+*q-�:ODdL3:y¶ U}-�:�WX_12E\¿_ (+*.*C-;=%L3:h(+Q<-;:ON
(+:<L�\]-;IYQ[2,Id/�-;/%NO¼�Q<_%(+Q�(VIdR��%¨Y=t-�2.IYQJLu~Á/%(VQ[2,-;I�_%(�Nq(�/1I12E~Á/�L@c�2,I12.c�(V*j(+I%D�c�(V¨d2,c�(+*�NP-�*./1Q<2.-;I�6
\3(VI1I1-;Q�B%L�(+=�=1*.2,LVD`2,I£7�Aq�JA�#�BYR�c�Lu(+I%NX-+U�Q[_�L@Ux(+2.*,/1:[LuN `Cf½-�:ODdL3:<2.I19�$@��_�25NJ2ENq(+*ENP-�Q<_1L�\3(;NSL
U}-;:�eXeX#%6'B%LV\3(V/%NPL�I1-y\]-�c�=1*,L3Q[Lq=�(+:[Q<25(V*8-;:hDdL3:36jQ[_%(VQq25Nq\H-;IYQ[2.IY/1-�/%N¾U}-;:
(+*.*z2.QONX-;=%L3:h(+Q<-;:ONH68\3(VI
B%L@U}-;/1I�D'$@��_�L�2.c�=1*,25\3(VQ[2,-;I%N�-VU�Q<_125NXUx(;\]Qq2ENJQ[_�(+QJUx(V2.*./�:[LVNX-+Ug:[LV\]/�:ONP2,K>L�BtLM_%(3Kd2,-;:qL3¨Y=1:<LVN[NS2.-;I�N
\3(VI1I1-;Q�B%Lq\]-�c�=1/1Q<LVD'6�(+Q�*.LV(�NPQ�I1-;Q�BYR�WX_%(+Q�(V=1=%LV(+:hN�Q[-�B%LJQ<_1LJ2,c�c�LMDd25(VQ[L3*,RJ-�BdKY2.-�/%NËc¤L3Q[_1-YD
-+Uz�%¨d=%-�2.IYQX2.I%Dd/�\]Q[2,-;Ia$

wJ-VW�L3K>LM:36%(�I1L3Wo=1:<L3-;:hDdL3:q-�I�=1:[-Y\]LuN[NPLuN]6�DdL3I1-�Q[LVD�BYR:i@6a\M(+I�B%L�DdL]�%I�LVD�WX_125\O_�2ENJB%(�NPLVD
-;I�Q<_1L�Ux(+2,*./1:<LVN `Cf½-�:ODdLM:[2.I�9�B1/1Q�25N�=1:[LuNPL3:<K>LVD�BYR�(V*.*X7�A)�JA�#£-;=%L3:h(+Q[-�:ONH$Í#>/%\O_�=1:[LM-;:ODYL3:@2EN
DdL]��I1LVD�(;N�U}-;*,*.-VWCN

� � i � 7¾2 ©�U}-;:XL3K>L3:<R�7�A)�JA�#�\H-;IYQ[L3¨YQ��Ë· »aW�L)_%(3K>L � , d � \ L4� �Á¶���· � � »½¼ ` � , d � \ L � �>¶��Ë· � 7S»½¼
?oDd2.:<LV\]Qg\¿_%(V:O(�\]Q[L3:<2.0V(VQ[2,-;I�-VU�Q[_12EN�=1:[LM-;:ODYL3:C\3(+IyB%LT9�2.K>L3I

� � i � 7 2 © � , d � \ L4� �>¶ � � ¼ `;� , d � \ L4� �>¶ � 7 ¼��od}f�� L � �4d8� �#� ¶ � � ¼�2.c¤=1*.2,LVN�d½f�� L4� � d8� � � ¶ � 7 ¼

�



��_1L�Ux(+2.*,/1:[LuN�`Cf½-�:ODdL3:<2.I19
(+I%D@Q<_1L�=1:<L3-;:hDdL3:zDdL]�%I�LVD�(+B%-VK>LX\]-�2.I%\H25DdL�WX2.Q<_�NP-�c�L�-+UjQ[_1L�:[L3*E(+Q<2.-;I�N
2.I ·¸bqwq����»a2.I�Q[_�L@\M(;NPL�-VU�I1-;I�f¥Dd2,K>L3:[9�L3IYQ�=1:<-Y\]LVN[NSLVN]$

?J*.Q<L3:[I�(+Q[LM*.R>61-�I1L�\M(+I£DdL3K>LM*.-;=Å(+I (;DdLu~Á/%(VQ[L�K>L3:hNP2,-;I�-+Ug7�A)�JA�#�WX_�25\O_�Dd->LVNqI1-�Q�/%NPL�Q<_1L
2.IYQ[LM:[I%(V*�(;\]Q<2.-�I£\]-;c�B12.I�(+Q[-�:3$�¦¥I%NPQ<LV(;D�W�L�:<L3=1*5(�\]L�Q[_�L�\¿_1-�25\]L�(+I%D Dd25N<(+B1*,L�-;=%L3:O(VQ[-�:ONTBYR�QSW�-
I1L3W \¿_�-;25\HL£(+I%D QSW�-ÍI�L3W Dd2EN[(VB1*.L£-;=%L3:h(+Q[-�:ON�:<LVNP=%LV\]Q<2.K>L3*,R>6�WX_1LM:[L£LV(;\O_ =�(+2.:�-VU�-;=%L3:h(+Q<-;:ON
:[LM=1:[LVNSL3IYQON�2.IYQ[LM:[I%(V*a(+I�D�L3¨dQ<L3:[I�(+*'I�-;I%DdLMQ[L3:<c�2.I12ENPc�$���_1L�Ux(+2,*./1:<LVNXNPL3cÆ(+IYQ[25\MNË-+U§Q[_1L�:[LuNP/1*,Q[2.I�9
*5(VI19;/�(+9;L�W�-�/1*5D�B%L�c�/%\O_yNP2,c�=1*.LM:C(+I%D�Q<_1LTUx(V2.*./�:[LVN `Cf½-�:ODdLM:[2.I�9�W�-;/1*ED�BtL�=�:[LVNSL3:[K>LVD�BdR�Q<_1L
I1L3W K>L3:ONS2.-;I�-VU�7�A)�JAT#�-�=%L3:O(VQ[-;:hN]$ ��_12ENl=%-;2,IdQ�:[LMc�(+2,I%N]6�_1-VW�L3K>LM:368Q[- BtLyL3*5(VB%-;:O(VQ[LVDj$ ?
NP2,c�2.*E(+:�(+=�=1:[-�(;\O_�WX(�N¾Qh(+µ>L3I�BYR�·¸bqwq�>�V»'Q[-¤DdL3K>LM*.-;=Æ� LVNSQ[2,I19�eXeX#�¶}2¥$|L�$teXeX#�WX2,Q[_1-�/1Q��'{¡N¿¼O$

� �¯® °�° � ��� � ­ ���

��_1L�:[Lu~Á/12,:[LVD�BtLM_%(3Kd2,-;:C-+U§(l=1:<-Y\]LVN<NJ\3(VI�BtL�DdLVN<\]:[2,BtLuD�2.I�Q[LM:[c�N�-+U�NS-;c�Lq-�B%NPLM:[K�(+B1*,L�(;NP=%LV\HQON
-+U�2,QON�BtLM_%(3Kd2,-;:3$���_�Lqc�->NSQ�:[L3*,L3K�(+IYQ�-;B�NPL3:<K;(VQ[2,-;I%NH6dQ[_�(+QXW�L)_%(3K>LJc�LMIdQ<2.-;I�LVD'6>(V:[LqQ<_1LqQ[:h(;\]LC-+U
(;\HQ[2.-�I%N�Q[_�(+QX-Y\3\]/�:C(+QCNP-�c�Lqc�-�c�L3IYQ82.I¤Q[2.c¤LC(+I%D�Q[_1L�NSL3QON�-VU�(�\]Q[2,-;I%N�Q<_%(+QXc¤2.9;_YQ�B%LT:<L]U}/%NSLVD
¶½2x$|L>$V:[LHU}/%N[(V*5N¿¼§(+Q�Q[_�(+Q�c¤-;c�L3IYQa2.I�Q<2.c�L�$���_�25N�DdLVN<\]:[2,=1Q[2,-;I�25N8Q<_1L3I¤(T=1:<LVDd25\M(+Q[LC\H-;IYQO(+2,I12.I�9TQSW�-
U}:[LML�K;(V:[2E(+B1*,LVN J (+I%D L 6�Q[_%(VQ�NSQO(+I�D�U}-;:�(+I (+:[B�2.Q[:h(+:<R�Q[:O(�\]L¤(+I%D�:<L]U}/%N<(+*�NPL3QM6a:[LVNS=tLu\]Q[2,K>L3*.R>6%-+UQ[_�LT=�:[-Y\]LVN<N¾B%L32,I19�DdL]��I1LVD'61Q<-;9;LMQ[_1L3:XWX2,Q[_a61=%-�N[NP2,B1*.R�6%NP-;c¤Lq-;Q<_1L3:XK�(+:<25(+B�*.LVNH$

? BtLM_%(3Kd2,-;:X:[Lu~Á/12,:[L3c¤L3I>Q�DdLVN<\]:[2,B%LVN�Q[_1L�\O_%(+:h(;\]Q<L3:[2ENPQ<25\3N8-+UË(@=1:[-Y\]LuN[N]{¡NgUx(V2.*,/1:[L�NSL3Q3$���_�L3:[L3f
U}-;:<L>6aQ[_1LM:[L�25N�(�I1L3LuDÅU}-�:@(�I1-�Q[2,-;I�-VUC(�=1:[-Y\HLVN[N",!N[(VQ[25N¥U}Rd2,I19�2.QhN
B%L3_�(uKY2.-�:q:[Lu~Á/12,:[L3c¤L3IdQhN&/�$
¦¥I�Q[_12ENq\]-�IdQ<L3¨dQM6),¯\3(+I£B%L�Kd2,L3W�LVDy(;N�(+I�2,c�=1*,L3c�LHIdQh(+Q[2,-;I�-+U /�6aNS2.I%\]L�2,Qq9;2,K>LVNC(ÆB%L3_�(uKY2.-�:O(V*
DdLVN<\]:[2,=1Q[2,-;I�-+UzQ[_�L@NSR1NSQ[L3c NP=%LV\]2 �%LVD�2.I+/�$
�6�
	 ����� 

�m�S�Z� � 

�O� �����
��� 

�O�
��_1L@Ux(�\]QJQ<_%(+Q�(�=�:[-Y\]LVN<N , c�L3L3QhNX(�B%L3_%(3Kd2,-;:q:<LV~>/12.:<L3c�L3I>Q /�6�\3(+IyBtL�c¤-YDdL3*.LuD`(�N�(�B12.I�(+:[R
:[LM*5(+Q<2.-�I Ê P � Ìd$ Ä LyWX:[2.Q<L P � 2.I (+I 2.IY�%¨�c�(+I1I�L3:�(+I%D , P � /oc�(3R�B%L�:[Lu(;DÀÊ�, �����
��� a ���/zÌd6aWX_12E\¿_£c�LV(VI%NJQ[_�(+Q / 25N�(�=1:<-;=%L3:[QSR�Q<_%(+Q�25NqQ<:[/1L@U}-�:@L3K>L3:<R�=t-�N[NS2.B1*,L�-�B%NPL3:<K�(+Q[2,-;I�-VUXQ<_1L
B%L3_%(3KY2.-;:X-VU3, � -;:M61c�-;:<LJU}-;:<c�(+*,*.R

! JS.�L ! J (^J LD,N� � �>¶�,@¼C� L (lL4� � \F� , � �>¶�, � J ¼ % /�¶ JS.�L ¼
¦¥I�-;Q<_1L3:XW�-�:OD1NH6$/£25NËQ<:[/1L)2ÈU�2.QhNËK�(+:<25(VB1*.LVN J (VI%D L Qh(+µ>LqK�(V*./1LVN�-�B%NPLM:[K>LVDlU}:<-;c¯Q[_1L)=1:[-Y\]LuN[N,�$£Ç�-�*.*,-+WX2,I19£wJ-�(+:[L�68W�L�WX2,*.*�NP-�c�L3Q[2,c�LVNJWX:<2.Q<L	/�¶ J ¼q-�:�/�¶ JS.�L ¼qQ[-�2,I%Dd2E\3(+Q<L�Q[_%(VQ�(�B%L3_%(3Kdf2.-�:@:<LV~Á/�2.:[LMc�L3I>Q�/ \]-;IYQO(V2.I%N�(ÆU}:<L3L�K�(V:[25(VB1*.L J 6�-�:@QSW�-�U}:[LML�K�(+:<25(VB1*.LVN J (+I�D L 68:[LVNS=tLu\]Q[2,K>L3*.R>6WX_1L3I�L3K>L3:�Q<_1L3:<L@25NX(�I1L3LuDÆQ<-�NS_1-VWo_1-VW J -�: L 6%-;:CBt-�Q[_a6%c�(3R�BtL�NP/1B�NPQ[2,Q[/1Q<LVD�BdRÆNP-;c¤LTc¤-;:[LL3*E(+B%-;:h(+Q[LuD`L3¨Y=1:[LuN[NP2,-;Ia$
��_1L¤N[(+Q<25N¥Ux(;\]Q<2.-;I�:<L3*5(VQ[2,-;I P � 2ENTDYL]�%I1LVD�BYR�c¤LV(+I%NX-+UgQ[_1L�N<(+c�L�:</1*.LuNJ9;-VK>L3:<I12.I19ÆwJ->(V:[L>{¡N

�	� > :[L3*E(+Q<2.-;I ·|wJ-�(;��p;»¥$C��_1LVNSL@:[/�*.LVNX=1:[-VKY25DdL�Q[_1L�c�->NSQX9;L3I�L3:O(V*�=1:<-;=%L3:<Q[2.LuNJ-+U�Q<_1L�N<(+Q<25N¢Ux(�\]Q[2,-;I:[LM*5(+Q<2.-�Ia$ ��_1L3R (+=1=1*,R�Q[- (+*.*CµY2.I%D1N@-VU�=1:<-Y\]LVN[NSLVN�(VI%D�(V*.*Cµd2,I%D1N@-+UTNP=%LV\]2 �j\3(+Q<2.-�I%N]6X(VI%D (+:<L
B%(�NPLVD�-�I�Q[_�L�NSQ[:[/�\]Q[/1:<L�-+UgQ[_1LÆNP=%LV\]2 �j\3(+Q<2.-�Ia$�AC/1:�-;B1ÂSLV\]Q<2.K>L�2EN
Q<-�DdLuNP2.9�I�(�U}:O(Vc�L3W�-�:[µ�U}-�:
Q[_�L`K>LM:[2È�t\3(+Q<2.-;I -+U�NSQO(+Q<L3c�L3IYQON�(+B%-;/�Q�Q[_1L�B%L3_%(3KY2.-�:�-+U�7�A)�JA�#�=1:<-Y\]LVN<NPLVNH6�WX_125\O_�:[LV~>/12,:[LVN
(;D�Dd2.Q<2.-;I�(+*Y:[/1*,LVN'B%(;NSLVD@-;I�Q[_1LM2.:�NPQ<:[/%\HQ[/1:<L>$Ë#>/�\¿_�:[/�*.LVN�NP_1-�/1*5D�=%L3:[c�2,Q'=1:<->-+Uj-+UjQ<_1L�\]-;:<:[LV\]Q<I1LVN<N
-+U (�\]-;c�=%-�/1I%D@=1:<-Y\]LVN[N�Q[-�B%LC\]-;I�NPQ[:</%\]Q<LVD�U}:<-;c (
=�:[->-+U�-VU�\]-�:[:<LV\]Q[I�LVN[N�-VUa2,QON8=%(+:<QONH$ Ä LCNS_%(+*,*
9;2,K>L�Q[_1LVNSL@:</1*.LVNX2.IyQ[_1L�I1L3¨YQqNSLV\]Q<2.-;IÅ(+I%D�:<L]U}L3:CQ[-�Q[_1LMc�(�NJQ[_�LX1 ��	 	 �����������H$q��_�25NX*.LV(�D1NJQ[-¤(
wJ-�(+:[LMf¥NSQPRY*.L)=1:[->-VUXNSR1NSQ[L3c U}-;:)7�A)�JA�#%$

�



�6�+� �:�������^��
 �
���
��_1L�=1:<->-+U�:</1*.LVN@=%L3:<c�2.Q�Q<_1L�/%NPL�-+UCU}-;:<c�(+*�:[LV(�NP-�I12.I19£Q[-�LMI%NP/1:<L�Q[_%(VQ�(�7�A)�JA�#�B%L3_%(3KY2.-�:
L3¨Y=1:[LuN[NP2,-;I � c¤L3L3QON�2,QONCNP=%LV\]2 �j\3(VQ[2.-�I /�$���_1L3Ry(V*5NP-�=1:<-VKd2EDdL@-�Q[_1L3:Cc�LV(VI%NX-+Ug\¿_�(+:O(�\]Q[LM:[2.0M2.I19
=1:<-Y\]LVN[NSLVN]6�2.I�Q<_%(+Q�Q[_1L�B%L3_%(3Kd2,-;:�-+U¾(�=1:[-Y\]LuN[N@\M(+I£BtL�c�-YDdLM*.LVD�BYR�*,-;9;2E\3(+*�(�N[NPLM:[Q[2,-;I%N�-;I£2.QhN
Q[:h(;\]LuNX(+I%D�:[L]U}/%N<(+*EN]6%(+I�D`=%->N<NP2.B�*.R�NS-;c�Lq-�Q[_1LM:q(�NP=%LV\]QhN¾-VU8Q<_%(+QM$

��_1LC:[LV(�DdL3:�NS_1-;/1*EDlB%L3Wg(+:<LXQ[_%(VQ36>2.I�Q<_1LX*.2ENPQ8-VU':</1*.LuN�9;2,K>L3I�B%L3*.-VW�6>Dd2 ©jL3:[L3IYQ8-Y\3\H/1:[:<L3I%\]LVNa-+U
Q[_�LXNPRYc�Bt-�*5N J (VI%D L 2.I�Q[_1LgN[(+c¤LË:</1*.L�c�(3Rq:[LHU}L3:aQ[-�DY2È©jL3:[LMIdQaQ<:O(;\HLVN�(VI%D@:[LHU}/%N[(V*5N]6�:[LVNS=tLu\]Q[2,K>L3*.R>$?J*ENP-�:[LV\M(+*.*%Q<_%(+QM6d(�N�NSQO(+Q<LVD�(VQ�Q[_�LJB%L39�2.I1I12,I19@-VUzNPLV\HQ[2.-�I ��$.k�6dQ[_�LJK�(+:<25(VB1*.LVN J (+I�D L (+:<L�(+*,WX(3R�NNP/�=1=%->NPLuD�Q[-�B%L@/�I12.K>L3:hN[(V*.*.R¤~>/%(+IYQ[2 �%LVD�2.IÅNP/%\O_�(�\]-;IYQ[LM¨dQM$���_12ENqNP_�-;:[Q<_%(+I�D�25NCDd/1L�Q[-�wC->(+:<L
·|wC->(;��p;»¥$

?�B%L3_%(3Kd2,-;:�:[Lu~Á/12,:[L3c¤L3IdQaWX2,*.*YB%LJWX:<2.Q[Q<L3I�(;N-/�6 /�¶ J ¼h6;-;:-/�¶ JS.�L ¼h6>(;\3\H-;:ODY2.I19�Q[-�Q[_1LC\H-;IYQ[L3¨YQ3$#>-�c�L3Q[2,c�LVNH6+W�LJWX2,*.*%/%NPL�(�NP2.I�9;*.L)/1I%DdL3:<*.2,I1Lq\O_%(V:O(;\HQ[L3:C¶½2x$|L>$?/�¶ JS. ¼<¼8Q[-�DdL3I1-�Q[L�(@K�(V:[25(VB1*.LCQ[_�(+Q25N�I�-;QC:[L3*,L3K�(+IYQ�Q[-�Q[_�L@\H-;IYQ[L3¨YQ3$
��_1L�=1:<-Y\]LVN<N � >@+
	 2ENT\H-;c�=1*,L3Q[LM*.R�2.I%(�\]Q[2,K>L>6a(VI%D�NP-yQ[_1L�-;I�*.R�=%->N<NP2.B�*.L�-�B%NPL3:<K�(+Q[2,-;I�-VUC2.QhN

B%L3_%(3KY2.-;:¤25N�Q<_1L�L3c�=1QSR�Q<:O(�\]L£NP2,I%\]L�2.Q¤:[L]U}/%NSLVN�L3K>LM:[RYQ[_12,I1916�2,I%\]*,/%Dd2.I�9�L3K>LM:[R�NP/1B�NPL3Q�-VU�Q<_1L
(+*,=1_%(VBtLMQT-VU�Q[_1L�L3IYKY2.:[-�I1c�L3IYQ�2,I�WX_125\O_�Q<_125NC=1:[-Y\]LuN[Nq25NJ=�*5(;\HLVD'$���_1L3:<L]U}-;:<L>6'L3K>LM:[R�:[L]U}/�N[(+*�-+U
� >@+
	 25N�(£NP/�B%NPL3Q�-+U�Q<_125N�(V*.=1_%(VB%L3Q3$ ��_�25N�25N�\]-;I%NS25NSQ[L3IYQ�WX2.Q<_�Q[_�LÆUx(�\]Q�Q[_%(VQ�L3K>LM:[R£=1:[-Y\]LuN[N
:[LHU}/%NPLVN�L3K>L3:<R�NP/�B%NPL3Q�-VU)(;\]Q<2.-�I%NTQ<_%(+Q�2ENTI1-�Q@2.I 2.QON�(V*.=1_%(VB%L3Q36�(+I%D£Q[_1L�(V*.=1_�(+B%L3Q�-+U � >@+
	 2EN
L3c�=�QPR�$

� . � >>+ 	 P � J � (7* � L `b�Ë¶5\l¼
��_1L�=1:[-Y\HLVN[N ; <�= > :[L]U}/%NSLVN�L3K>L3:<R�NPL3QXI�-;QC\]-�IdQh(+2.I�2.I19�Q<_1L�NP/�\3\]LVN<N¢U}/1*aQ<L3:[c�2,I%(+Q<2.-�I�(�\]Q[2,-;I^9d6(uU}Q<L3:XWX_12E\¿_�2.Q�B%L3_%(3K>LVN�*.2,µ>L � >@+
	

� G);2<�=?>�P � ¶[¶ J � (+* �q9 *(lL ¼.�Å¶ J � ( 9 * � L `T�Ë¶5\l¼<¼[¼
%8K>L3:[R�Q<:O(�\]L@-VU�Q<_1L@LM¨d=1:<LVN[NS2.-�I�¶ ,
� � ¼�2EN¾L32,Q[_1LM:XL3c�=1QSR>6Y-;:C_%(;N , (�NJ2.QhN¾_1Lu(;D�(VI%D�2.QhN¾Qh(+2,*25N�(T=%->N<NP2,B1*.L�Q[:h(;\]LC-+U � $8��_�L3:[L]U}-�:[L>6YQ[_1L)BtLM_%(3Kd2,-;:�:<LV~>/12.:<L3c�L3I>QhN�-+U � c�/%NPQ§DdLVN[\H:[2.B%Lq2,QON�QO(+2,*¥$

¦¥I12.Q<25(V*.*.R�6ÁWX_�L3I J � (+* 6%Q[_1L�¶}-;B%NSL3:[K�(+B�*.L;¼�(�\]Q[2,-;I , \3(VI1I1-;QCB%L@:<L]U}/%NPLuD
� Z ) � � P � /�¶ J ¼

� � � N�¶ , � � ¼ P � ¶[¶ J � (+* � ,+*(lL ¼���¶ J � (-, * [ JD@ � /�¶ JD@ ¼<¼[¼
?J*.*�:[/�*.LVNXB%L3*.-VW�(;N<NP/1c�L�Q[_%(VQqQ[_�L�BtLM_%(3Kd2,-;:CL3¨d=�:[LVN<NP2.-�I%NJ2,IdK>-�*.K>LVD�2,I�Q[_1L�U}-;*,*.-VWX2.I19¤=1:[-�=1f

L3:<Q[2.LuN�Dd-�I1-;Q)Dd2,K>L3:[9�L � Q[_1L3RÆDd-�I�-;QCL3I19>(V9;L�2.Iy(VI�/1IYB%-;/1I%DYLVD�NSLV~Á/�L3I%\]Lq-VU�2.IYQ[LM:[I%(V*a(;\HQ[2.-�I%N]$��_1LqB%L3_%(3KY2.-�:�:[Lu~Á/12,:[L3c¤L3IdQhN -VU � c�/%NSQ�DdLVN<\]:[2,BtL)L3K>L3:[R�Q[:h(;\]L�(VI%D�:[L]U}/�N[(+*j-+U�¶ =
� � ¼h61NS2.I%\]LQ[_�L = fx(;\]Q<2.-;I�2EN�I1-;QC-;B%NSL3:[K�(VB1*.L
� h ) � � P � /

� � � N�¶ =
� � ¼ P � /
? B%L3_%(3KY2.-�:@L3¨Y=1:[LuN[NP2,-;I�2,IdK>-�*.KY2.I19�_12EDd2.I�9�\3(VIÍ-�I1*.R£2.IYQ[LM:O(;\HQTWX2,Q[_�2,QON�L3IdKY2.:<-;I1c¤L3IdQ)WX_1L3I�2,Q
:[Lu(;\O_1LVNC(`NSQO(VQ[L�2.IyWX_125\O_�2.Q)\3(VI1I1-;Q�L3I�9>(+9�L�2.I£(VIdR�U}/1:[Q<_1L3:C_125D1DYL3I£(;\]Q<2.-�I%N]$���_1L�=�:[->-+Ug:[/1*,L
U}-;:¤_125Dd2,I19£25N�:<LVNPQ<:[25\HQ[LVD�Q[- Q[_1L£\3(�NPLyWX_1L3:[L�Q<_1L�B%L3_�(uKY2.-�:�L3¨Y=1:[LuN[NP2,-;I � Dd->LVN�I1-�Q�Dd2.K>LM:[9;L
2.c¤c�LVDd2,(+Q<L3*.R�-;I�_12EDd2.I19¤(;\HQ[2.-�I%N�2.Iy(�NPL3Q�3

� � ) � � P � ¶A� � d+] � L #F� �>¶ � . 3T¼F�	/�¶ JS.�L ¼[¼
� � � N�¶�� =�� ; 3 =,) � ¼ P � ¶ O \ ! J � \ K ¶8��¶ � ¼ ! 3T¼)� /�¶g\ .�L Aq3T¼[¼

º



%8K>L3:[R�Q<:O(�\]Ly(+I%D�:[LHU}/%N[(V*XNPLMQ@-+U
(�=1:<-Y\]LVN[N@2,I%NPQh(+IYQ[2E(+Q[2,-;I�25N�Q[_1L¤:[LVNS/1*.Q�-+U):[L3I%(Vc�2.I�9�(�Q<:O(�\]L
(+I�DÍ(�:<L]U}/%N<(+*CNPLMQ368:[LuNP=%LV\]Q<2.K>L3*,R>6aDdLVN<\]:[2,B%LVD�BYR�Q<_1L�BtLM_%(3Kd2,-;:@:<LV~>/12.:<L3c�L3IYQONJ-VUqQ<_1L�B%L3_%(3KY2.-�:
L3¨Y=1:[LuN[NP2,-;IyDdL]��I12.I19�Q<_%(+QC=1:<-Y\]LVN[N

� ' 0 � � + 	�- +�/2; �0��,�· , @ � . $3$M$ . , @� »�É � � 1 ;N).��	�- +�/.3 $
��� 1 ��	 �
��� �_s �ba�N ���
� 	2N
�2N s � $
� �����SN �2" � N#T�T��<���SN:$  ,����D, @ � . $3$3$ . , �4�t, @�
) � � 1 P � /�¶ JS.�L ¼
� � � N1, · , � . $3$3$ . , � » P � ¶ O \ (GJMLR,N� � �>¶ � 1 ¼ ! J � \�·���» �

O _ (lL4� �4\F� , � �Á¶ � 1 � \'¼ ! L � ��¶,_�¼)� /�¶g\ . _�¼<¼
?JIYR�-�B%NPL3:<K�(+Q[2,-;Iy-+U�Q<_1L�BtLM_%(3Kd2,-;:�¶ � � · » � 7h¼�c�/%NPQ�B%L�(@=%->N<NP2,B1*.L�-;B�NPL3:<K;(VQ[2,-;I�-VU�L32,Q[_1L3: � �-;: � 736�(+I%D�NP-£2.Q�c�/%NPQ�B%L�DYLVN[\]:<2.B%LVD�BYR�(+Q�*,LV(;NSQ�-�I1L�-+U�Q<_1L32.:�B%L3_%(3Kd2,-;:�:[LV~>/12,:[L3c�LMI>QON]$£¦½U

B%-;Q<_�-�=tLM:O(+I�D1N�(+:[L�2,f½=�:[L]�%¨YLVD'6%L3K>L3:<R�=t-�N[NS2.B1*,L�-;B%NSL3:[K�(+Q<2.-�I�-+UXQ<_1L@B%L3_�(uKY2.-�:q-+U)¶ � � · » � 7¿¼XWX2,*.*B%L�(�=%->N<NP2.B�*.L�-;B�NPL3:<K;(VQ[2,-;I�U}-;: � � -;: � 7]$�wC-+W�L3K>L3:M612ÈU�-�I1*.R � � 25NX2.f}=1:[L]��¨dLVDj6t2,I12.Q<25(+*,*.R>61WX_�L3I
J � (7* 6�¶ � � · » � 7O¼�\3(+I1I�-;QC:[L]U}/%NSL�(�NPL3QX-VU�(�\]Q[2,-;I%N�_�/1I1*,LVN[N�2,Q�25N�:<L]U}/%NSLVD�BdR � � $�Ç1/1:[Q<_1L3:<c�-;:<L>62ÈU�I1LM2.Q[_�L3: � � I1-�: � 7T25NC2.f}=1:[L]��¨dLVDj68¶ � � · » � 7[¼)\3(VI1I1-;Q�:<L]U}/%NPL _ /1I�*.LVN<N
2,Qq25NC:[L]U}/%NSLVD�BdRyBt-�Q[_� � (+I%D � 736dWX_�L3I1L3K>L3: J � (+* $���_1L3:[LHU}-;:[L

� 4 ) ��d Y7� L � �4d8� �#� ¶ � < ¼)¶ = � k . �>¼ ? �2N s���d Y6� L4� � d8� � � ¶ � 4 ¼�¶ ; � � . �d¼
�2N s � < P � / < �2N s � 4 P � / 4
� � � N , ¼q¶ � � · » � 7 ¼ P � ¶A/ � �	/ 7 ¼

/ ¼q¶ � 7 · » � 8 ¼ P � ¶gd�� J � (+*�J�
F� f1/ 7 � � � � ¶D/ 7 � / 8 ¼[¼
� ¼q¶ � 8 · » � ; ¼ P � ¶gd�� J � (+*�J�
F� f�¶A/ 8 �	/ ; ¼ ��� � � ¶D/ 8 � / ; ¼[¼

mJ-�Q[L�Q[_%(VQJQ<_1L�:[2,9;_YQ[f}_%(+I%DYf¥NS25DdL�-+U§:[/1*,L / ¼�(V=1=1*,2.LVNX(V*5NP-�Q[-y¶ �98 · » � 7¿¼h$
��_1L�U}-;*.*,-VWX2.I19yDdLVN<\]:[2,B%LVNJQ[_�L�=1:<->-+UC:</1*.LVN�(�N[NP-Y\H25(+Q<LVD�WX2.Q[_£Q[_�L�=%(V:O(V*.*.LM*�\]-;c¤=t-�NP2,Q[2.-�Ia6�NPL3f

~>/1L3IYQ[25(V*�\]-;c�=%-�NP2.Q<2.-�Ia68(VI%D�Dd25NS:[/1=1Q<2.-�Ia$£��_125N�DdLVN[\H:[2.=�Q[2.-�I�25N�B%(;NSLVD�-�IÍQ<_1L�Ux(�\]Q�Q[_%(VQ@L3K>LM:[R
Q[:h(;\]L�(VI%D�:[L]U}/%N<(+*a-VU�NP/%\O_�\]-�c�=%-;/1I�DÆ=�:[-Y\]LVN<NPLVNC\3(VI`B%L�DdLVN<\]:[2,B%LVD�(;NXLV~Á/�(+Q[2,-;I%N�B%L3QSW�L3L3I�Q<_1L
Q[:h(;\]LuNX(+I%D�:[L]U}/%N<(+*ENq61:[LVNS=tLu\]Q[2,K>L3*.R�-VU�Q[_1LM2.:X\H-;c�=%-;I�L3IdQhN

� � ) � � � P � / � ¶ JS.�L ¼
�2N s � 7 P � / 7 ¶ JS.�L ¼
� � � N�¶ � � P · 3J» P � 7 ¼ P � ¶ O \ . ] . _ . � ! J ( \ P 3 P ] �

L � _�� ���	� 
 � �+/ � ¶+\ . _£¼)�+/ 7 ¶+] . ��¼[¼
� � ) � � � P � / � ¶ JS.�L ¼

�2N s � 7 P � /C7]¶ JS.�L ¼
� � � N�¶ � � p � 7 ¼ P � ¶ O \ . ] ! J � \jpr] �Å¶+d�� ( 9 * d+fk\ J�
F� f�¶A/ � ¶g\ . ¼��/ 7 ¶+] .�L ¼[¼ ��� � � ¶D/ � ¶+\ .�L @ ¼)�	/ 7 ¶+] . ¼<¼[¼<¼

��_1LX:</1*.L�U}-�:C·wv�I1L3LVD�N�Q[-�Dd2ENPQ[2,I19;/�25NP_�QSW�-�\3(;NSLVN]$z¦½U'2,QON8NSLV\]-�I%D@-;=%L3:h(+I%D�2EN�I1-�Q82.f}=1:[LH�%¨dLuD'6;Q[_�L3I
L3K>L3:<R�:[L]U}/%N<(+*%-+U�Q[_1L)\]-�c�=%-;/1I%D@LM¨d=1:<LVN[NS2.-�I�2EN�L32.Q<_1L3:�(q=%->N<NP2,B1*.Lq:<L]U}/%N<(+*1-VUaB%-;Q<_�-;=%L3:h(+I%D1N�-;:�(
=%->N<NP2.B�*.Lq:<L]U}/%N[(V*%-+U�Q[_�LqNSLV\]-;I�Dl-�=tLM:O(+I�DÆ2 UaQ<_1L¾��:ONPQ�-;I1LCWX(�N�(V*.:[Lu(;DdR�2,IdQ<L3:[:</1=1Q[LuD'$ËACQ[_�L3:[WX2ENPL>6
L3K>L3:<R�:[L]U}/%N<(+*1-VUaQ<_1LC\]-;c¤=t-�/1I%D@L3¨Y=1:<LVN[NS2.-;I�2EN�(J:[L]U}/�N[(+*%-VU'Q<_1L)NPLV\]-�I%D@-;=%L3:h(+I%D�BtLHU}-;:[LX-�:�(uU}Q[LM:
Dd2ENP:[/�=1Q[2,-;Ia$���_1LM:[L]U}-�:[L

k3�



� .�� ) � � � P � / � ¶ JS.�L ¼
�2N s � 7 P � /C7]¶ JS.�L ¼
� � � N�¶ � � · v � 7¿¼ P � ¶ O \ . ] ! J3( \�· v ] ��¶gd��k] � (+*�J�
F� f1/ � ¶+\ .�L ¼� � � � / � ¶g\ . ¼[¼)� /C73¶+] .�L ¼[¼

� ����d Y7� L � �4d8� �#� ¶ � 7]¼
P � ¶ O \ . ] ! J-( \�· v ] �+/ � ¶g\ . ¼)�	/C73¶+] .�L ¼[¼

	�� � ����1 ��� �#B

� ��� � � � �
�

e�-;I�NP25DYL3:�Q[_1L)DdL]�%I�2.Q[2,-;I�-+Uz(���W�-�#>*.-�Q � /d©jL3:C¶�> / � ¼�/%NP2,I19@QSW�-�-�I1LqNS*.-�QXNP2,c�=1*,L3¨qB1/d©jL3:hNJ¶x(;N
DdL]��I1LVD�2.I ·|¦[#1A)�;�V».f}Q[/1Q<-;:[2E(+*}¼O6aWX_125\O_£\3(VI�(�\3\]L3=1Q�/1=£Q[-yQSW�-�2.I1=�/1QON�(+Q�(�Q[2.c¤L>6'(VI%D�=%L3:SU}-;:[c
-;I�Lq-;:XQSW�-�-;/1Q<=1/1QhN�DdL3=%L3I�Dd2.I19�-�I�WX_%(VQXWX(;N�2.I1=�/1Q3$�¦¥QON�B%L3_%(3Kd2,-;:g\3(+I�U}-�:[c�(V*.*,R@B%L�DdLVN<\]:[2,B%LVD
(;N

	�- +�/2; �0� > / � · d+f � \ J 6��D\ J � \ J »�É �
� =�� ;�� d � =,)/ � · d+f � \ J 6 � d � »

P · � d � » P/ � · � d � 6��R\ J � \ J »
;N).��	.-@+�/

WX_1L3:<L�Q[_1L�-;I�L@NS*.-�QqNS2.c�=1*,L3¨@B�/d©jL3:@¶D/ � ¼�25NXDdL]��I1LVD�(;N�U}-;*,*.-VWCN
	.-@+�/2; �0� / � · d+f � \ J 6��D\ J � \ J »�É �d+f � \ J � �R\ J � \ J � / � · d+f � \ J 6��D\ J � \ J »
; )��.	�-@+�/

Ä LTWX2ENP_�Q[-�=1:<-+K>L)Q[_%(VQ> / � · d+f � \ J 6��D\ J � \ J » P � /�¶ JS.�L ¼WX_1L3:<L
/�¶ JS.�L ¼ � ¶x� BoJ W d+f � \ J ! J�W �D\ J � \ J B �Á¼��¶½2 U J W dgf � \ J � JZW �D\ J � \ JQ<_1L3I^d+f � \ J *( LLM*5NPL	�R\ J � \ J�*( L ¼

¦¥I�-�Q[_1L3:)W�-;:hD1N]É)(+Q�(VIdRy9;2,K>L3I�Q<2.c�L�Q[_�L3:[L�\3(+I�B%L�(+Q)c�->NSQJQSW�-�/1I%DYL3*.2,K>L3:[LVD�c�LuN[N[(V9;LVN � (+*ENP-�62ÈU�Q<_1L3:[L�_�(uK>L�B%L3LMI£(;Nqc�(+IYR�2.I1=�/1QON�(;Nq-�/1Q[=1/�QON]6�(�U}/1:<Q[_1L3:)2.I1=1/�QT2ENJ=%->N<NP2.B�*.L>6aL3*ENPL�(�U}/1:<Q[_1LM:
-;/�Q[=1/1QC25N�=%-�N[NP2,B1*.L�$

Ä Lq�%:hNPQC=1:[-VK>LqQ<_%(+QCQ[_�LT-�I1L�NP*,-;QCB1/d©jL3: / � N<(+Q<25N¢��LVN¾2,QON�B%L3_%(3KY2.-�:X:[LV~>/12.:<L3c�L3I>QhN]$

 ;���� �

/ � · d+f � \ J 6��D\ J � \ J » P � ¶¥� B
J�W d+f � \ J ! J W �D\ J � \ J-B k+¼��¶}2ÈU J�W d+f � \ J � J�W �D\ J � \ JQ[_1LMIGdgf � \ J�*( LL3*5NSL
�D\ J � \ J�*(lL ¼
k;k



� ��	 	 �@B � R�2,I%Dd/%\]Q<2.-�I�-;IyQ[_1L�*.LMI19;Q<_`-VU J /�NP2.I�9�#���(+I�D�#¤nd$ �
7'L3Q
��� ��� �	� ¶ JS.�L ¼ � ¶¥� B
J�W � ! J�W�
 B k+¼��¶}2ÈU J�W � � J W�
Q[_1LMI � *(lLL3*5NSL 
+*(lL ¼

WX_1L3:<L ��(+I�D 
 DdLMI1-;Q<LTK�(V:[25(VB1*.LuN�Q[_%(VQq(V:[L�B%-;/1I%D�Q[-¤NP-�c�L�(;\HQ[2.-�I%N]$�?J*ENP-�*.LMQ3 � CDd+f � \ JS. �R\ J � \ J E� @ � / � · d+f � \ J 6 � d � » P · � d � » P / � · � d � 6 �D\ J � \ J »� � � =�� ; � d � =�) � @mJ-�Q[L�Q[_%(VQ ��¶ � @ ¼ � CDd+f � \ JS. �D\ J � \ J0. � d � E
� ��	 	 �@B�Ç�2,:ONPQCmC-;Q[L�Q<_%(+QXBYR�#¤n�(VI%D`*,L3c�c¤(�(+B%-VK>L>61W�L�_%(3K>L/ � · d+f � \ J 6 � d � » P � ��� '0� 1�
 3 � � '�� � ¶ JS.�L ¼NP2,I%\]LqQ<_1L�:[L3I�(+c�2,I19�25N�-�I1L3f}Q[-;f}-;I�L>$¾#�2.c�2,*5(+:<*.R>6�W�L�\3(+IyNS_1-VW Q[_%(VQ/ � · � d � 6��D\ J � \ J » P � ��� � '�� � � 
 3 1�
 3 � ¶ JS.�L ¼� R�#¤��2.QËU}-�*.*,-+WCN�Q<_%(+Q� @ P � O \ . ] ! J3( \ P C � d � E P ]&� � � '0� 1�
 3 � � '�� � ¶+\ .�� ¼)� � � � '�� � � 
 3 1�
 3 � ¶+] .�� ¼� L � � � � � '�� ��
 �mJ-�Q[L�Q[_%(VQ

J-( \ � P / P \ 7 % O ] � . ] 7K! ] ' ` \ ' � J ( ] � P / P ] 7 NP/%\O_�Q[_%(VQ
, ¼ JZW / � ] ' W /
/ ¼ JZW / @ � ] � W / @�� ]47 W / @ ! ] ' W ¶D/ f	/ @ ¼WX_1L3:<L /�(+I�D / @ DdL3I1-�Q[L�NPL3QhN�-+U�(�\]Q[2,-;I%NH$�¦¥Q�U}-;*.*,-VWCN�Q[_%(VQ� @ P � O \ . ] ! J3( \ P C � d � E P ]�8� B ¶+\ W dgf � \ J ! \ W	� d � � ] W
� d � ! ] W �D\ J � \ J ¼ B �� J�W 3 � ¶+\ W 3 � ] W 3T¼)�Å¶ J W � d � � \ W	� d � � ] W
� d � ¼� � � '0� 1�
 3 � � '�� � ¶+\ .�� ¼)� � � � '�� � � 
 3 1�
 3 � ¶g] .�� ¼$� L � � � � � '�� � 
 �?J*ENP-�I1-�Q[L�Q[_%(VQ
2ÈU J�W d+f � \ J � J W �D\ J � \ JQ[_1L3I^\ W d+f � \ J � \ W
� d � �k] W
� d � � ] W �D\ J � \ JL3*5NSLX\ W dgf � \ J�*� \ W � d � �k] W � d �	*� ] W �D\ J � \ J(+I�DG\ W �D\ J � \ J � ] W d+f � \ J � �Y$���_1L3:<L]U}-;:<L� @ P � � B ¶ J�W d+f � \ J ! J W �D\ J � \ J ¼ B �� ¶½2 U J�W dgf � \ J � J W �R\ J � \ J Q[_1L3I^d+f � \ J�*(lLL3*ENPL�¶+d+f � \ J�*(lL � �D\ J � \ J *( L ¼�� � d � *(lL � �D\ J � \ J *(lL ¼

% · BYR`#Æpd6%NP2,I%\]L�\H*.LV(V:[*.R JMLD, � � �Á¶ � @ ¼"f C � d � ED5 � C (7* E�(+I%D � d � (lL A:C � d � Eq»� P � O \ ! J � \ K 3 �y� B ¶g\ W d+f � \ J !8\ W �D\ J � \ J ¼ B �� ¶}2ÈU�\ W d+f � \ J � \ W �D\ J � \ J Q<_1L3I^d+f � \ J�*(lL A:C � d � ELM*5NPL	�R\ J � \ J�*( L A C � d � E;¼mJ-�Q[L�I1-VW Q<_%(+QCQ[_�25N�*5(�NPQC=1:[-�=%L3:[QSR�2ENX(+*.c¤->NPQ�25DdLMIdQ<25\3(V*'Q[-�/�¶ J0.�L ¼h$�a-�NSL3L�Q[_%(VQX2.QC\3(VI�B%L�:[LVDd/�\]LVD�Q<-1/�¶ JS.�L ¼h61I1-;Q<LTQ<_%(+Q¶+\ K 3T¼ W_, � \ W&, 2 U ,�( 325NX(V*5NS-�Q<:[/1L�(+I�D`Q[_�(+Q

k3�



� *( /GA / @ % � *( /
��_1L3:<L]U}-;:<L>6 C � d � E�\3(VI�B%L�:[L3c�-VK>LVD�RY2.L3*EDd2.I19 /�¶ JS.�L ¼O$zwJL3I%\]L� P � /�¶ JS.�L ¼ �

� ³ °�¬ ³ � ² � «�°�¬
��_1L�W�-�:[µ�=�:[LVNSL3IdQ<LVD�2.I�Q[_�25N�=%(V=tLM:X25NX\]*,->NPLM*.R�:[L3*E(+Q[LuDÆQ<-�eX#YZ�6j(+I�D¤Ux(3K>-�:ONC(@=1:[->-VU�Q[_1LM-;:[R�U}-�:
7�A)�JA�#�B%(;NSLVD�-�I�Ux(+2,*./1:<L�LV~>/12,K;(V*.L3I�\]LVN]6�NP2.I�\]L�QSW�-ÆUx(V2.*,/1:[L�LV~>/12.K�(+*,L3IYQJ=1:<-Y\]LVN<NPLVN�N<(+Q[2EN¢U}R�Q<_1L
N[(Vc�L�B%L3_%(3Kd2,-;:8:<LV~>/12.:<L3c�L3IYQONH$'¦¥Q�=1:[-VKY25DdLVN�(J/%NSL]U}/1*Yc�(+Q<_1L3c�(VQ[2E\3(+*3U}:O(Vc�L3W�-;:[µCU}-;:8Q<_1LC(+I%(V*.R�NP2EN
-+U�7�A)�JA�#�NP=%LV\]2 �j\3(VQ[2.-�I%N8(VI%DTU}-;:�DYL3K>L3*.-�=12.I�9X*.-;9�25\3(V*1NSR1NSQ[L3cÆN'Q[-q=1:<-VK>L�Q[_�L32.:�=1:[-�=%L3:[Q<2.LVNH$8��_12EN
25N�2.*,*./%NSQ[:O(VQ[LVD�BdR�Q<_1L�=1:[->-VU8:</1*.LVN�Q[_%(VQX=%L3:[c�2,Q�(T=1:<->-+U�-VUz\]-;:<:[LV\]Q<I1LVN<NË-+U§(�\]-�c�=%-;/1I%D�=1:[-Y\]LuN[N
Q[-�B%L�\]-;I%NSQ[:</%\]Q[LuD¤U}:<-;c (�=1:<->-+U�-VU�Q[_1L�\]-�:[:<LV\]Q[I�LVN[N�-VU82,QON�=%(V:[QONH$

AC/1:J=�:[->-+UgNSR1NSQ[L3c!2EN¾:<LVNPQ<:[2E\]Q[LVD�Q[-�NSQ[:[-�I19;*,Ry\]-;IYK>L3:[9�L3IYQ�=1:<-Y\]LVN[NSLVN]$C��_12EN¾2EN�I1-;Q):[L39�(+:ODYLVD
(;N�(�NSL3:[2,-;/%N�*.2.c¤2.QO(VQ[2,-;Ia6aNS2.I%\HL�Dd2,K>L3:[9�L3I%\]L�2ENqI1L3K>L3:�(+I 2.IYQ[L3IYQ[2,-;I%(V*8:[LVNS/1*.Q�2,I�Q[_1L¤(+Q<Q[L3c¤=1Q[LVD
DdL]��I12.Q<2.-;I¤-+U§(@=1:[-Y\]LuN[N]$�?C*5NP-�6dQ<_1L�(+B�NPL3I%\HLT-VUzNP-�c�LqQSRd=%LVN�-+U§Dd2.K>LM:[9;LMI%\]L�¶¥NS/%\O_�(;NCDd2.K>LM:[9;LMI%\]L
\3(V/%NPLVD�BdR�_12EDd2.I�9d¼�\3(+I�BtLy=1:[-VK>L3I�BYR�/%NP2,I19�Q[_�L`c¤L3Q[_1-YD�2.QhNPL3* U<$�¦¥Q�:[L3c�(V2.I%NH6Ë_�-+W�L3K>L3:M68Q[-
L3¨YQ[L3I�DÆ-�/1:CNPR�NPQ<L3c!Q<-�\]-�=%LTWX2,Q[_�K�(+*,/1L�L3¨d=�:[LVN<NP2.-�I%N�2.Iy7�A)�JA�#�NS=tLu\]2È�j\M(+Q[2,-;I%NH$

�����������	��

����� 

���
��_12EN�W�-;:<µ WX(�N�NP/1=�=t-�:[Q<LVDÀBYR Q<_1L�mq(+Q</1:O(V*�#Y\]2,L3I%\]L ^¾LuNPLV(V:O\O_ e�-;/1I�\]2.*�-+Uye�(+I%(�D1(d6¤��_1L
�aL3*.LV\H-;c�c�/1I�25\H(+Q[2,-;I ^XLVNPLu(+:O\O_o¦¥I%NSQ[2.Q</1Q[L£-+U�ACIYQO(V:[2.-�6TQ<_1L��a/1I12ENP25(VIo9;-VK>L3:[I�c�L3IYQ36C(+I%D Q<_1L
e�(+I�(;Dd2E(+I�¦¥IYQ[L3:<I%(+Q<2.-�I%(+*�bJLMK>L3*.-�=1c�L3IYQ�?J9�L3I%\]R>$

® 
���
���

�£��
@�
· � e���º+» �a-;c�cÆ(;NP- � -;*,-;9�I1LVNP2§(+I%D£¹�(+/1:<2.032,-�e�(+I�L3K>L>$I%Ë~>/12,K;(V*.L3I�\]L@K>L3:<2È�j\M(+Q[2,-;IaÉC��_1LM-;:[R�6

(V*.9;-�:[2,Q[_1c�N�(+I%Dy(@Q[->-�*¥$�¦¥I�Z�$¡w@$ �1$YK�(+I^%82|ÂSµj6teC$ ?�$��q2EN[NPLM:ON]6Y(VI%D�¹�$�bJ25(V0>6dLVDY2.Q[-�:ONH6
� � ��� 	��S" ����� �������
� 1 �
� 	2N � ��� � N � m � � 0�� � � J%$%mC-;:[Q<_1fxwJ-;*,*5(+I�D'6ak3º��;ºd$

· � w)^J� �;» #%$¡b@$ � :<->-;µ>LVNH6§eC$¡?@$ ^�$jwJ->(V:[L>6�(+I�D�?@$ Ä $j^X->N[\H->L>$�? Q<_1L3-;:<R�-+U¾\]-;c�c�/1I12E\](VQ[2,I19
NSLV~Á/�L3IdQ<25(V*¥$� �!�"$#�6��dk�¶¥�Á¼hÉ p�n;�&%Áp;º�ºd6�k3º����1$

· � :<25���;(+» %X$ � :[2.I�µ1NSc�(d$ � N � � ��� ����� T N 	 ��'�c � �SN s �
s 0(� � � J%$�Z8_%b Q[_1LuNP25NH6'GCI12.K>L3:hNP2,QPR�-+U
��W�L3IdQ<L>61��_�L@mCL3Q[_1LM:[*5(VI%D1NH6'k3º��;�Y$

· � :<25���+B1» %X$ � :[2,I1µ1NSc�(d$j? Q<_1L3-;:<R@U}-;:�Q[_1L)DdL3:<2.K�(+Q<2.-;I¤-+U�Q[LuNPQONH$�¦¢I�#%$Y?J9�9>(+:<WX(V*a(+I�D`i�$1#Y(VB1f
I%(VI12¥61LuDd2.Q<-;:ONH6 � ��	��
	�� 	��mJ21 ��� � a � ��� � 	2N(? � �����
� NUT ? �2N s*) ����� a � ���
� 	2N+) ) )�) 61=�(+9;LuNJn��&%
���1$jmJ-;:<Q[_1fxwJ-;*,*5(VI%D'6'kMº;���d$

·|b)wq����» ^�$>bJLVmC25\]-�*5(C(+I%D�¹�$�wJL3I1I�LVN[NSR>$1�aLVNPQ<2.I19�LV~>/12,K;(V*.L3I�\]LVNtU}-;:z=1:[-Y\]LuN[NPLuN]$ � " J%6;� �1É¡�;�&%
kM�;�d6�k3º�����$

·|b)wq�Á�M» ^�$'bCLVmJ25\H-;*5(�(+I�D�¹�$jwJL3I1I�LVNPR>$�eXeX#�WX2,Q[_1-�/1Q �'{¡N]$)¦¢I � ��	��
� �
s�� N#T�� 	 � � � � ) N � ��� Y
N ���
� 	2N ���, �	�� N �
" 	2N � �����SN��
� 	2N � � ��	��0 �2N s � �����
�
� �
� 	 � J 	 ���51 �����
� ����� � 	014" � N �½$
7amTeX#¤K>-;*,/1c�L)���>ºY6 #�=1:[2,I19;L3:<f-��L3:<*5(V916'kMº;�>�>$

k3�



·Ã&)(V*5�;ºV» #>-�/1_1L32,*8&)(+*.*,-;/10M2¥$X�a:O(�\]L�(VI%(+*,R1NS25NX-+U�7�A)�JA�#�B%L3_%(3KY2.-�/1:ONH$X¹�(;NSQ[L3:M{ NXQ[_1LVNS25NH6%GJI12.f
K>L3:hNP2,QPR�-+U�ACQ[Qh(uWg(d6'e�(VI%(;D1(Y6�kMº;��ºd$

·|w�Aq���+» � :<L3IdQ��q$�wq(V2.*.=%L3:<I�(+I%D #>/�N[(+I #�$¾ACWX25\OµY2¥$�¹�-YDd/1*5(V:�K>L3:<2È�j\3(VQ[2,-;I�-+U�\H-;c�=1/�Q[L3:
\]-�c�c�/1I125\H(+Q<2.-�I =1:[-�Q[-Y\]-�*5N]$ ) ',',' � ���2N������
� � 	2N�� 	2N " 	2"�" �FN � � ���
� 	2N �H6�eXAq¹�f
�Yk;¶[kV¼OÉ¡p;n&%Án;�Y68k3º��;�d$

·|wC->(;��p+» eC$¡?@$ ^�$�wJ->(V:[L>$ " 	2"�" � N � � ���
� NUTlJ �
m � �SN �
� ��� � ��	 �
��� � ���H$�Z8:<L3IdQ<25\]LMf¥wq(V*.*�¦¥IYQ[L3:<I%(+f
Q<2.-;I�(+*¥6akMº;��pd$

·|¦[#1A)���+» ¦[#1A�61¦[#¤�;���Á��$ ) N���	��S" ���
� 	2N 1 ��	 �
��� ��� N#T �! ��� �S" � Y � 1 � N �! ��� �S" ��� N � ����� 	2N N ���
�
� 	2N
Y 0(� � � J Y�! ��	��S" ����s �������
� 1 �
� 	2N � ����� N � m�� � $ ��� �
s 	2N � � ��� �S"n1�	������ 	�� s ����� NUT�	 �
	2$�� ��� � ���
� 	2N ����$
������� � 	�� �¿6%¹�(3Ryk3º��;�d$

·|7'LuD1º;�V» &C/1R£7'LVDY/%\;$ � N � � � � 	���� 	 � ) "n1 ���S" � N � ���
� 	2N � � � ���
� 	2N � � N � � � � ����� T2N 	 � ������Y
�
�
� $�� � �
s J4 ��� �S" � � ��� N#T 0(� � � J%$�Z8_%b Q<_1LVNP2EN]6%GJI�2.K>L3:hNP2.Q�rLqDYL@7'2xvL39;L�6'k3º�º;�Y$

·|¹�2,*5���+» ^X-;B12,I�¹�2,*.I1LM:3$ ! " ��� � � � � � 	 � " 	2"�" � N�� � ��� � NUT J4 ��� � " �H6 K>-�*./1c¤L�º;��-+U 0 ���
� � ���
� 	�� ��� � N*" 	2"n1 ��� ����J � ���SN �
�h$J#>:[2,I19;LM:[f �ËLM:[*5(V916akMº;�;�Y$

·|¹�2,*5��º+» ^X-;B12,Iy¹�2.*.I�L3:3$(" 	2"�" �FN � � ���
� 	2N �2N s " 	2N � � �
� �SN �  V$8Z8:[L3IYQ[2E\]L3fxwq(+*,*%¦¥IdQ<L3:[I�(+Q[2,-;I%(V*¥6
kMº;�;ºY$

·|m)(+Â<�Á�M» %X$Xmq(VÂSc�$ ?�K>L3:<2È�j\M(+Q[2,-;I�-;:[2,L3IYQ[LVD�NP=%LV\]2 �j\3(+Q<2.-�I 2.I 7�A)�JA�#�-VU@Q<_1L�Q[:h(+I%NS=%-;:[Q
=1:<-;Q<-Y\]-;*x$�¦¢Iyw@$�^¾/�Dd2.I�(VI%D�eC$ w@$ Ä LuNPQ36YLVDd2,Q[-;:hN]6 � ��	��
	 � 	��mJ21 ��� � a � ���
� 	2N(? � ����� � N#T ?
�2N s ) ���
� a � ���
� 	2N+) )�) 61=�(+9;LuNTkM�dk %Á�;���d$amJ-�:[Q<_1f¥wC-;*.*E(+I%Dj6ak3º;�>�>$

·|Zz(+:O�Yk]» bq(3KY25DoZ8(V:[µj$ e�-;I�\]/1:[:<L3I%\]R (+I�D (+/�Q[-;cÆ(+QO(�-�I 2,Id�%I12,Q[L�NSLV~Á/�L3I%\]LVNH$�¦¢I�Z�LMQ[L3:
bJLM/%N[NSL3Ia6>LVDd2,Q[-;:M6 � � ��	���� � � � ��� " 	2"n1 ��� ����J � ���SN �
� ?���� ��� ) Y " 	2N�� ����� N �
�O$Y7amTeX#�K>-;*.f
/1c¤L�k3� �16a#>=1:[2,I19;LM:[f �ËLM:[*5(V916jk3º;�Yk;$

·Ã#ÁiT�Xm)º;�+»�m@$C#>_12.:h(+Q<-;:[2x6qw@$giT(Vc�2.I�(+9>(Y6qi�$X��(+µ�(+_�(;NP_�2¥6�(+I%D #%$CmJ-;9�/%\O_12¥$ ?�K>LM:[2È�t\3(+Q<2.-;I
c�LMQ[_1-YD U}-;:�7�A)�JA�#¯NP=%LV\]2 �j\3(VQ[2.-�I%N�(+I%D¯2.QON�(V=1=1*.2E\3(+Q<2.-�Ia$ ¦¥I %¾$ � :<2.I1µ�NPc�(Y6
&�$Ë#Á\]-;*,*.-16�(VI%D�eC$$�q2EN[NSL3:ONH6�LVDd2,Q[-�:ON]6 � ��	�� 	 � 	�� J21 ��� � a � ��� � 	2N(? � �����
� NUT ? �2N s ) ���
� Y
a � ���
� 	2N )�� $%mJ-�:[Q[_�f¥wJ-�*.*E(+I%D'6akMº;º��d$�� -¤(+=1=%LV(V:3$

· Ä LVN<�;n+» ?@$¡�1$È&�$ Ä LVNPQ<L3:3$�eX#YZo(;N�(+I (+*.Q<L3:[I�(+Q[2,K>L�c�-YDdL3*�U}-;:�7�A)�JA�#%$��aLV\O_1I125\M(+*z^¾L3=%-�:[Q
#F%�bTA�#
	�e���	�6a� Lu\¿_1I�25\3(V*aGJI12,K>L3:ONS2.QSR@-VU���W�LMIdQ<L>61��_1L�mJLMQ[_1L3:<*5(VI%D1N]6jk3º��;nd$

k
�


