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:?;L=�FJNv8&K�=DQ�Q�;2U >�C³FJC � ;{8M[�:<=SR�«�;{8Dm-=�Y�=b=DC P =S>�U�YLY	HJ= P �£|-FJCLib=�:<;L=g[�R<=bQ�=DC-: P =?>BUVY2Y	H�FJC2K
8THJKVUMR�FI:<;2N FJQ�CLUM: Ö X���ibUVC2Q�=?R�m�FrC2K	��d�X{8&C-:�FI:S8T:�FIm-=�8&C{86HIk	Q�FJQÓN�X2Q�:1Y�= P UVC2='>�F�:?;�X2CLibU&R�R?=Di?:<= P
FJNv8&K�=DQ0Hr=68 P FJC2K�:<U�R<= P XLib= P Q�[{86:�F]8TH$R<=DQ�UMHJX�:}FrU�C$�

l�Õ£�pFJN�8MKV=bQ�:<;L=�8MX	R<U&RS8�FJC�:<;2=fX�HI:�RD8Dm�FJU&HJ=?:�R<=bK&FJU�CaUM^�:<;L=�Q�[�=DiS:�R<X2N X2Q�FJCLK�^�UVX	R0C�8TR�R<U >
Y{8MC P `LHI:<=SR<QD�1~f;2=�FJN�8MKV=bQ'Q�;2U >�CaFJCa:<;	FJQ P FJQ�Q�=SR�:S86:�FJU�C�8TR<=,86HIH�:S8T�-=bCa>fFI:<;�8�`2HI:<=SR'>�;	FJi<;aFJQ
Q}=DC2Q�FI:�FIm-=�:<U�:<;L=�>f8Dm�=?HJ=bCLKM:<;�RS8&C2KV=�^]R<UVN « ¬Vt :<U�« ª t C{8&C2U�Na=?:<=SR<Q�®3CLN³¯}�TFJC�:<;L=1>�8Dm-=SHr=bC2K&:<;
R?=DKMFrU�C�UM^f:<;2=���k	N�8MC���¤�FIR<KV=S���fUV[	`�=SH P ®n�G¤B�,¯£Q�k	Q�:<=DN U&^�=bN�FJQ�Q�FJUVCqY{8&C P QD�9~f;2=�8MX�R<UMRS8TH
�¥¤B� =DN�FJQ�Q�FJU�C2Q�86R<=W:<;2=vR?=DQ�X	HI:aUM^�=?�Li?FI:S8T:�FJUVC"UM^�NeU&HJ=DibX�H]8TR�C	FI:�R<UVK�=DCÁ® § ù ¯�Y-k�=SHJ=Di?:}R<UVC
FJNe[�8Mi?: ��|�FJC2iD=�:<;2=DQ�=�=bN�FJQ�Q�FJUVC2QfFJC�:<;2=�>f8Dm�=?HJ=bCLKM:<;2Q+[{8&Q�Q}= P Y-kW:<;2=�`LHI:<=SRg86R<=�C2U&:,Q�FJK�C�FI^]�
FJi68&C-:}H�k�8&Y2Q�U&R<Y = P Y-k·:?;L=Z86:?NaUVQ}[L;2=?R<=M��:<;2=�FJC-:<=bCLQ�F�:�k·UM^':?;L=�=DNZFJQ�Q�FJUVC�FJQ�C2= 8TR�HIk P FIR<=DiS:�HIk
[	R<U�[�U&R�:}FJUVC{86H¥:<Ua:<;2=�=?HJ=bi?:�R<U�C�=DC2=?R<KMk Ö X��\FJC-:<Ua:?;L=�FJUVC2U�Q�[L;2=?R<=¬C ó G�YwYNJ�ObP*RTS�U0«��Vþ V�� JMYwÑ
drP�I�{¬J)O�P�RTSFU1«)*�ª)`3�0~f;2=?R?=?^_UMR<=M�L>B=�U�Y�:S8TFJC�8ZQ�[�8T:�F]86H$FJNv8&K�=�UM^�:<;2=+:<UM:S86Hc=?HJ=bi?:�R<U�C�=bCL=SR<K&k
Ö X�� �\7³X	HI:�FJ[	H�k�FrC2K�Y�k·:<;L=v86R<=68³ibU m-=SR<= P Y-k�= 8Mi<;�[	F��L=?H3��>B=�8TR<=�8MY�HJ=Z:<U P =?R}F�m�=W8Wd�X�8MC	�
:}F�:D86:�FIm�=�Q�[{86:}F²8TH�N�8M[�U&^0:<;2=�=SHJ=Di?:�R?UVCq=DC2=?R<KMk P =D[�U�Q�FI:�FJUVC·RS8T:<=³®4[�U >�=SRb¯BFJC-:<UW:<;2=a8MX�R<UMRS8TH
FJU�C2UVQ�[2;L=SR<=&�

E	U&R£8�NeU&R<=£iDU�Na[	HJ=?:<= P =DQ�iSR�FJ[	:�FJUVC�UM^�:<;2=�l�Õ£�ÓFJC2Q�:�R<X2Na=bC-: �	:<;L=£R<= 8 P =SR�FJQBR?=?^_=SR�R<= P :<U
ó G�YwYuJ)O�P*R_SKCI«)*�þ)`3�

���Z� ����0à�ÿ�©nà�¾

~�;L=BN�86FJC�K�U-8THLUM^�:<;2='oÔ� § h"Q�[{8&ib=Di?RD86^²:6�-H]8&X2C2i<;L= P FJC\«��&©	�VFJQ1:<U£NaUVC	FI:<UMR18MC P Q�:<X P k�:<;2=
X2[2Q�:�R<= 8MN Q�UMH]86R,>fFJC P ��E	UMR�:<;	FJQ�R<=68&Q�U�C$�¥8�N�8�B�UMR�FI:nk\UM^'=68&i<;ÑU&R?Y�FI:,FJQ�U�X�:<Q�F P =�UM^�Ð�8TR�:<;$ü Q
Nv8&K�CL=S:<UVQ}[L;2=?R<=M�,�fU >�=Sm-=SR � P X�R}FrC2Ka[ =?R�FJK�=D=&�$oÔ� § h [�8MQ�Q�=DQ�:<;	R<UVX2K�;v:<;2=�N�8MKVC2=?:<U�Q�[2;L=SR<=
FJCa:?;L=fm�FJi?FJC	FI:�k�U&^$:<;2=�C2= 86R}��ÐÓ8TR�:<;a[	H]8MQ�N�8�Q�;2=D=S:f8T: P FJQ�:S8MCLib=DQ�UM^c8&Y UVX	:,« t :<U s�t �Q²�^²R<U�N
Ð�8TR�:<;$�£h�X	R�FJC2Ka:<;�FJQ�:�FJNa=M��:<;2=�:<;	R<=D=S� P FJNa=bCLQ�FJUVC{86H¿[�H]8MQ�N�8a8MC P =DC2=?R?KV=S:�FJi�[{86R}:�FJi?HJ=�FJC-m-=bQ��
:}FrK�8T:�FJUVC�®�¦�h+j0¯¶CFØ¸X¹I.J�O�P�RTSFU¿«��Vþ�`�[	R<U m�F P =bQ�;�FJK�;·:�FJNa=M��8MC2KVX	H]86R �c8MC P =bCL=SR<K&k�R<=DQ�UMHJX�:�FJU�C
Ne= 8MQ�X�R?=DNa=bC-:<Q'UM^p:?;L=£N�8&K�C2=?:<U�Q�[L;2=?R}Fri�[	H]8&Q}N�8��

~f;2=�¦Vh,j=?�L[�=SR�FJNa=DC-:�FJQ\N�8 P =�XL[ U&^�:<;	R<=b= P =S:<=DiS:<U&R\Q�k	Q�:<=bNaQDxq:<;2=�FJUVC ®3[�R<UM:<U�C�¯



s ©

=SHJ=DiS:�R<UVQ�:S86:�FJi�8MC�8THIk	uD=SR<Q�®�j�Ð0| O ¯}�	:<;2=�=SHJ=DiS:�R<UVC9=?HJ=DiS:�R<U�Q�:S86:�FJi�8&C{86HIk	ub=?R<Q�®�Ð�Ð0| O ¯}�{8MC P :<;2=
Q}=DN�FI��ibUVC P X2i?:?U&R P =S:<=DiS:<U&RZ:<=?HJ=bQ�iDU�[�=DQ·®�|L|�~,¯}�¿~pU�KV=S:<;L=SR �':?;L=bQ�=�FrC2Q�:�R<X2Na=bC-:<QZ86R<=98MY�HJ=W:<U
Ne= 8MQ�X�R?=�:<;2=f^_X	HIH$:<;	R<=D= P FJNe=DC2Q�FJUVC{86H{FJUVC\8&C P =?HJ=bi?:�R<U�C P FJQ�:}R�FJYLX	:�FJUVC2Q�FrC�:<;2=,=DC2=?R<KMkaRS8MCLK�=
^]R<U�N 80^_=?>q=SÕ�:<U��qQ�=?m�=?RD86H�;�XLC P R<= P ��=?ÕÔ®3XL[,:<U�7\=?Õ"=DC2=?R?K&FJ=DQ¥^_UMR¥FJUVC2QS¯2FJCgUVC2=1Q�[{8&iD=bi?RS8T^²:
Q}[�FJC$�¥8&Y UVX	:£¦��J«b©�Q�=DibUVC P Qb��~�k	[	FJi 86HIHIk��$:<;L= P FJQ�:�R}FrY2X	:�FJUVC2Qf:<;{86:�>�=�X2Q�=�8TR<=�8Dm-=SRS8&K�= P Ubm�=?R
Q}=?m�=?RS8THpQ�[{8MiD=DiSRS86^]:fR<UM:S86:�FJU�CLQb�

¦�h+j�FJQ�:<;L=�F P =686HB[	H²8T:�^�U&R<N)^_UMR�Q�:<X P k�FJC2KW[�H]8MQ�N�8���FJCL=S:�FJiDQD� � U�Na[{86R<= P :<U�ibX�R}R<=DC-:�HIk
U�[�=SRS86:�FJC2K\8&C P [�R?=?m�FJUVX2Q�HIk Ö U >�C·[	H]8&Q}N�8aFJCLQ�:�R?XLNe=DC-:<QfFJC·:<;2=�Nv8&K�CL=S:<UVQ}[L;2=?R<=M�¥¦Vh,jÁ;{8&Q
X2C2[�R<=biD= P =bC-:<= P Q�=bCLQ�F�:}FIm�F�:�k�8MC P :<=DNa[ U&RS8THGR?=DQ�UMHJX�:�FJU�C ��~¿8&Y	HJ= s �J«ZiDUVNe[�8TR<=DQ,Q�U�Na=�UM^':<;2=
8T:�:�R�FJY2X�:?=DQpUM^ ¦Vh,j·>fFI:<;�:<;LU�Q�=�U&^ U&:<;2=?RcR<=Dib=DC-:ÓN�8&K�C2=?:<U�Q�[L;2=?R}Fri�[	H]8&Q�Nv8�FJCLQ�:�R<X2Na=bC-:<QD�¥~f;2=
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U�C2=�:<;�R?=D=?��Q}=DiDU�C P Q�[{8&ib=DiSRS86^]:ÓR?U&:S8T:�FJUVC;9�ibUVNe[�8TRS8&Y	HJ='FJC�:�FJNa=�Q�i686HJ=�:?U�:<;L=B[�R?U&:<U�C�KMk�R<U�[�=?�
R}FrU P FJCW:<;L=£C2= 86R}��ÐÓ8TR�:<;�[	H]8&Q�Nv8gQ};L=b=?: �

~f;2= P =?:<=bi?:<UMR,Q�k	Q�:<=DNeQfi 8MC�U�[�=?RS8T:<=�FJC9Q�=?m�=?RS8TH P FIw$=?R<=bC-:�NaU P =DQ P =b[�=DC P FJC2KaX2[�U�Cv:<;2=
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[ U&RS8TH3�18MCLK�X	H²8TR �¿8&C P =DC2=?R?K&k·R<=bQ�U&HJX	:�FJU�CLQS¯�8M[2[�HIk�U�C�HIk�:<Uv:<;2=ZNaU P =DQ�UM^BUV[�=SRS86:�FJU�C�>�;L=bC
oÔ� § h FJQ�FJC\:<;L=gN�8&K�C2=?:<U�Q�[L;2=?R<=M� O NaUMR<= P =?:D86FIHJ= P9P =bQ�i?R�FJ[	:�FJU�C�U&^Ó:<;L=�¦�h,j�FJC2Q�:�R<X2Na=DC	�
:D86:�FJU�C³i68&C\Y�=+^�UVX2C P FrC7Ø¸X¹I@J)O�P�RTS�CI«)*�þ)`3�

Õ�SÖÕ�S Î §]x]» j
j�Ð0| O FJQfN�8 P =�X2[�U&^¥:�>�U�FJUVCW=SHJ=DiS:�R<UVQ�:S8T:�FJi£8&C{86HIk	ub=?R<Q�>�F�:?;a>fF P =SHIk P FIw$=?R<=bC-:�K�=DU�Na=S:�R�FJi 8TH
^48&iS:<UMR<QDx¿jÓÐ0| O ����>fFI:<;�8�HJU >�K�=DU�Na=?:�R}FJi 86H�^38Mi?:<UMR ��8MC P j�Ð0| O ���Ñ>fFI:<;�8fKV=bUVNe=?:�R�FJi686H-^48&iS:<U&R
8MY�U�X�:�« tVt :�FJNe=DQfH]86R?KV=?R6��~f;2=�X2Q�=�UM^ P X{86HÓ8&C{86HIk	ub=?R<Q�FJC2i?R<=68&Q�=bQ+:<;2=�RS8MCLK�=�U&^ Ö X��L=DQf:<;{86:
i68&C\Y�=£Na= 8MQ�X	R<= P >fFI:<;2UVX	: P =?:<=bi?:<UMRfQ<8T:<X	RS86:�FJU�C �

¤'UM:<;�j�Ð0| O ����8MC P jÓÐ0| O ����®�8&Q$>B=?HIH28MQ�Ð�Ð0| O ����8MC P Ð�Ð0| O ���z:<U�Y�= P FJQ�iDX2Q�Q�= P H]8T:<=?Rb¯
8TR<=�Q�k	NeNa=?:�R}Fri686HcQ�[2;L=SR�FJi 8TH�Q�=bi?:�FJU�C·=?HJ=bi?:�R<U�Q�:S8T:�FJi�8MC{86HIk	ub=?R<QNC�]P�Y}R+L}G�I.J�OÂP*RTS�U�«��ª s `3�£~f;�FJQ
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~�8MY�HJ= s �J«Mx O :�:�R�FJY2X	:<=DQfUM^�Q�U�Na=,Q�=?HJ=bi?:<= P N�8MKVC2=?:?UVQ�[2;L=SR�FJi,[�8TR�:�FJi?HJ=,FJCLQ�:�R<X2Na=bC-:<Q

|�[{8MiD=DiSRS8T^²: ± Ð¿C2=SR<K&k O C2KVX	H]86R y,=DU�Na=?:}R�FJi ~�FJNa=+R?=DQ�UMHJX�:�FJU�C
FJCLQ�:}R<XLNe=DC-: RD8&C2KV= R<=DQ}U&HJX	:�FJUVC ^38Mi?:<UMR ¦6��h P FJQ�:�R}FJYLX	:�FJUVC

® P =bK&R<=b=DQS¯ ®3iDNrùfQ�R�=SÕH÷T=?Õ�¯ ®3Q}=DiDU�C P QS¯
oÔ� § h ± ¦�h+jiCFØ¸X¹I�J�OyP*RTS�U�«)*�þ)`
j�Ð0| O ���A®_F��¥¯ ¦�=?m�9	¦ t ��=?Õ sVs � þ�õ s�s � þ�� t � t « þ ¦
Ð�Ð0| O ��� ®4= â ¯ « t�t =Sm�9	¦ t �-=SÕ sVs � þ�õ s�s � þ � t �J« ¦
j0@+� O � ± ��8£h,� O C�»�¦Mc>^�^*J}YNJ�O�P�RTSFU¿«��Vþ�`

F � s =?m�9	¦�þg��=?Õ « t õf« t t � t�tV¬�¬ ¬
= â s =?m�9	¦�þg��=?Õ « t õf« t t � t�tV¬�¬ ¬

j0@+� O � ± ~���7 O |@C�»�hnJ)R¹R�JM{DJ�OgP*RTSFU¿«���þ)`
F�� «6þ�=Sm�9�¦ s ��=?Õ «�«&� s þ�õf«�«&� s þ t � t «6þ�9 t �J« ¦

y�Ð0@�~ O �n� ±�� j��:C W Y¨P�I | J)O�P�RTSFU¿«��&©�`
F � «M�ÿ¦�=?m�9�©�ª�� s ��=?Õ © t õ1©-þ�� þ��J«�õf« t â�� ¦W®�« ª�¯��
= â «M�ÿ¦�=?m�9�©�ª�� s ��=?Õ © t õ1©-þ�� «M� ¦�õf« t â�� ¦W®�« ª�¯��

y�Ð0@�~ O �n� ± �GÐ�jiCF¥oc | P�XgJ�O�P�RTSFU¿«��&©�`
F � ¦ s =Sm�9�¦�g��=?Õ sVs � þ�õ s�s � þ t � t�t ª « s
=�â ª�=?m�9	¦�ªg��=?Õ sVs � þ�õ s�s � þ t � t�tVs « s

� E	UMR,jÓÐ0| O ����8&C P Ð�Ð0| O ����:<;L=g8&C2KVX	H]86RBR<=DQ�UMHJX�:}FJUVCWFJQ�þ�� ¬ õ�þ�� ¬ � >fFI:<;�FJC�� s�s � þ � UM^
:<;2=�=bi?HIFJ[�:}Frig[�H]8MCL=M�c«V«M� s þÆõf«V«M� s þ��B:?U��,©-þ��S� 8MC P s�s � þÆõ sVs � þ���Y�=Sk-U�C P �
� ~Ók	[	FJi 8TH$m�86HJX2=&��~f;2=�8MC2KVX	H]86R�R?=DQ�UMHJX�:�FJU�C P =D[ =DC P QBXL[�U�C�:<;L=,FJCLQ�:�R<XLNe=DC-:BNaU P =&�
� � jÓ��FJQ P =DQ�FJK�CL= P :<U�Ne= 8&Q}X�R<=g¦6��h P FJQ�:�R�FJYLX	:�FJU�CLQ0FrC9¦�Q�=DibUVC P QD�2Y2X	: P XL=,:<U�:<=SHJ=DNa=S:�R�k
iDU�C2Q�:�RS86FJC-:<Qb�	:<;L=£UV[�=SRS86:}FrU�C{86H�:�FJNe=+R<=bQ�U&HJX	:�FJUVC�FJQf:�k	[�FJi686HIHIk�«6ª�Q�=biDU�C P QD�



s�¬

~�8MY�HJ= s �J«Mx�®3iDU�C-:�FJC�X2= P ¯

|�[{8&ib=Di?RD86^]: ± Ð¿C2=?R<KMk O C2KVX	H]86R y+=DU�Na=S:�R�FJi ~�FJNa=�R<=bQ�U&HJX	:�FJUVC
FJC2Q�:�R<X2Na=bC-: RS8MC2KV= R<=bQ�U&HJX	:�FJUVC ^38Mi?:<UMR ¦T��h P FJQ�:�R�FJY2X�:�FJU�C

® P =bK&R<=b=DQS¯ ®3ibN ù Q�R�=SÕH÷T=?Õ�¯ ®3Q�=biDU�C P QS¯
O 7�j1~�ÐÆ�n��7 ± [	H²8MQ�N�8�FJC2Q�:�R<X2Na=DC-:sC�§¼P�Lw¦¨hedrP�I�I7J�O�P�RTSFU¿«��ªVþ�`

F�� sVt =?m�9�© t ��=?Õ sVs � þ�õ s�s � þ�� «M� ¬ õf« t â�� ©
=�â « þ�=?m�9	¦ t ��=?Õ sVs � þ�õ s�s � þ�� «M�J«�õf« t â�� ©

O 7�j1~�ÐÆl��g| ± FJUVC\=?�L[�=?R�FJNe=DC-:uC� G�P*O�JMLsJ�OyP*RTS�U�«)Vª�þ)`
F � « t =?m�9 s�t ��=?Õ s�s � þÆõ s�s � þ� t � t�t þ ¬ þ

O 7�j1~�ÐÆl��g| ± =?HJ=bi?:�R<U�C\=<�L[�=SR�FJNa=DC�:uC�»�h�P)hoJ�OgP*RTS�U�«)Vª�þ)`
= â ¬ =?m�9 s þ��-=SÕ s ªÆõ�¦ ¬ t � t�t «6¦ þ

��|	Ð�Ð�«&� s ± E�j O CFabP�d!J¶J)O�P�RTSFU¿«���&ª�`
F�� � t =?m�9�© t ��=?Õ s ��� þÆõ s�s � þ s ©
= â « t =?m�9 s�t ��=?Õ s ��� þÆõ s�s � þ s ©

��|	Ð�Ð�«&� s ± �¥Ð�jÓÐ�h,Ð O |oC W Y¨P�I | J)O�P�RTSFU¿«���&ª�`
F�� «£=?m�9�©-þ��-=SÕ s ¦Æõ sVs � þ t � tVt « « s ª
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