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jk<mlWEonp<,q^rpNtsu>@AuvKqB>w<^xyHKvKAwsz>UF{rOxK<BJ\sIrG|[>wlK<msu>w<^J\J\EGA~}�rp}KvtJ�E_>wZ\rpN�Z�N�>@lK<
R�EGJ�E_qB>@Z�qdqB<^N�>@<BA^T���E_N�L�qBJ�EGsusw<Bs�r_|tF�r�xt<^J\s�q^EGNXH�<�<?��qBJ\vKxK<Bx�<BN�>@Z\Au<^JMLpTd�Qr�xt<^J\s
� ZM>@l�E_N�EG�p<{rG|[�,>@r����,L�A~EGNKx�EGN�Z\NtZ�>@Z\EGJdF{EGsus~rG|�J�<^susX>wlWEGN���� ���_� �Q�
q^EGN�Au<^}KAur�xKvtq^<,>@lK<�Aw<Bx�swvt}�<BAw�pZ\EGN�>{sz>�EGAusbEGNtxysz>�EGAus � ZM>@l
>@lK<�q^rpN�>wZ\N�vKvKF
q�lWE_A@EGq?>@<^AuZ\sz>@Z\qBs~rG| �¡Y£¢ �o� EGNKx�}KAwr�nOZ\xK<�>@lK<{Z\rpNtZ\¤^Z�NK�m¥Wv���TQjk<¦sulKr � >@lWE_>
ZM|D�¡YD¢ ��� Z\s~>wlK<,}KAwrOxKvKq?>UrG|DNKrpAwF{EGJ§su>@<BJ\J\EGA~<?nprpJ�vt>@Z�rpN(EGswsur�qBZ�E_>w<^x � Z�>wl
E
Au<^q^<BN�>dsz>�EGA�|¨rpAuF¦E_>wZ\rpN©HtvKAwsz>�>wlWE_>�q^vtAwAw<BN�>@J�L�xtrpF{Z�NWE_>w<^sª>@lt<«<BNK<^Au�p<B>wZ\qBs=rG|�>@lK<
Au<^�pZ�rpNª¬_>wlK<^N­�¡YD¢ ��� Z�>@su<^JM|WZ\s=Z\NKqBrpNKsw<B®�vK<^N�>@Z\EGJ�>wr�R�EGJ�EGq?>@Z�q«qB<^N�>@<BA¯<^NK<BAw�p<?>@Z�q^s^T
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° ±u² ³�´¶µK·W¸[¹�º¼»½µK¾z¸§´
C�lK<{J�EGAu�p<�EGF{rGvKN�>�r_|¶|¨rpAu<^�pAurpvKNKxk<?�O>@Z�NKqB>wZ\rpNkZ\N¿>@lK<�xKZ\Au<^q?>@Z\rGNkrG|§>@lK<bRXE_J�EGq?>@Z\q­qB<^N�>@<BA
À RXÁ�ÂXlKEGsIlWEGF�}�<^Aw<Bx�Z\N�nG<^su>wZ\��EÃ>@Z\rGNKs~rG|¶>@lK<b<BNK<^Au�GL�surpvKAuq^<¦|¨rpAX>@lKZ�s~Au<^�pZ�rpNªT�VÄr � <?np<^AB¬
Z�>IlWEGsUH�<Bq^rpF�<,EG}K}KEGAw<BN�>­>wlWE_>­>wlK<^Au<QE_Aw<,EÅN�vKFIH�<^AUrG|[np<BAuLÆLprGvKNK�Çsu>�E_Aws­Z\NÆ>wlK<,EGAw<^E
À <_TÈ�tT�¬�É�<^H�rG|¨su]�LG¬¶Y[Z\<B]G<_¬�P5C�rp]�vKNWEG�pE ��Ê ��ËpÂXEGNKx
Z�>IEG}K}�<oEGAus~>@lKE_>­<^Nt<^Aw�_L�Z\s�}KAwr�nOZ\xt<^x
H�L�F{rpAu<X>wlWEGNQrpNK<~rGHOÌu<^q?> À Y[Z\<B]G<_¬½Y[Z\<B]G<G¬½PÍ;dEGvtJ ��Ê � Ê Â?T�C�lK<^su<­rpHKsw<BAun_E_>wZ\rpNKsÄswvt�p�p<^sz>
>@lt<­l�LO}�rG>@lt<^swZ�sX>wlWE_>�EmHKvtAwsu>XrG|«Au<^q^<BN�>~sz>�EGA¼|¨rpAuF¦EÃ>@Z\rGN�Z\s¼>wlK<­}KAuZ\F{EGAuLQ<^NK<BAw�GL�swrpvKAuq^<_T
ÎDN�|¨rpAu>wvKNWE_>w<^J�LG¬¶Z�Nt|¨A@EGAu<^x
q^rGJ\rpAus{E_Aw<,vKNKZ�Nt|¨rpAwF{E_>wZ�np<mZ�NyZ�xK<^N�>wZ�|ÏLOZ\NK�¿lKr_>{sz>�EGAus�>wlWE_>{EGAu<
qoE_NKxKZ\xKE_>@<Bs >@r­swvt}K}KJ�L{>@lKZ�s <^Nt<^Aw�_LbH�<^qoE_vKsw<©>@lt<BLbswEGF�}KJ\<DrpNKJ�L�>@lt<�YDEoLOJ\<BZ\�pl�Ð¡ÑG<oEGNts¶>�EGZ�J\s
rG| >wlK<I<BNK<^Au�GL�xKZ\sz>@AwZ�HKvt>wZ\rpNKsBT[�ÒN�>@lKZ�s£q�lWE_}t>@<BA � <~q^rpFIHtZ\NK<�>@lK<~EonGE_Z\J�E_HKJ\<©su}�<BqB>@AwEGJ=>ÒLO}�<
Z\N�|¨rpAwF{E_>@Z�rpN~|¨rpA >wlK<ÄHKAwZ��pl�>@<^sz>«swrpvKAuq^<Bs � ZM>@l�rG>@lK<BA�rpHKsw<BAun_E_>wZ\rpNWE_JKq^rpNtsu>@AwEGZ\N�>ws«>wrXZ�N�np<^sz>@ZÓÐ
��E_>w<£sz>�EGA«|¨rpAwF{E_>@Z�rpN�HKvKAwsz> F�r�xt<^J\s«q^rGNKswZ�su>@<BN�> � Z�>wl¦>@lK<DrpHKsu<^AunG<^x�q�lWEGAwEGqB>w<^AwZ�su>wZ\q^s§rG|�>@lt<
RXÁ£T

�¡Y£¢ ��� Z\s§E~qBrpJ\J�<^qB>wZ\rpNUrG|ÔHtAwZ\�Gl�>§swrGvKAwqB<^s � ZM>@lbAu<^J�EÃ>@Z�nG<^JMLUlKrG>§sw}�<^qB>wA@EGJ�<^NK<BAw�GL{xKZ�su>@AuZMÐ
HKvt>wZ\rpNts � lKZ\q�lmsurpF�<©EGvt>wlKrpAws À qB|¡T�Õ£J�J\<^N½¬tV[L�J\EGNKxª¬tP�VDZ\J�J\Z�<^A ��ÊpÊp� Â«lWEonp<©suvK�p�p<Bsu>w<^x,F¦EoL
H�<mAw<^su}�rGNKswZ�HKJ\<b|¨rpA�>@lK<,F{EhÌurpAwZM>ÒL�r_|Ä>wlK<,Z\rpNtZ\¤^Z�NK��AwEGxKZ\E_>@Z�rpN�Z\N�>wlK<QR�ÁÍ<^N�nOZ\AurpNKF�<^N�>oT
C�lK<,<?�tEGq?>�NWE_>@vtAw<,rG|Ä�¡Y£¢ ��� Z�s­lKZ\xKxt<^N
H�L�>@lK<,rpHtswq^vtAwZ\Nt�ÇxtvKsu>^Ö HKvt>�H�LÆ}�rpsu>wvKJ�E_>wZ\NK�
>@lKE_>­�¡YD¢ ��� Z\s­EQq^rpJ�J\<^q?>@Z�rpN�rG|[NKrGAwF{EGJ§sz>�EGAusUEGswsur�qBZ�E_>w<^x � ZM>@l
E�Aw<Bq^<BN�>UHtvKAwsz>UrG|Äsu>�E_A
|¨rpAuF¦E_>wZ\rpN½¬ � <�q^EGN�}KAwrpH�<¼>@lt<Xq�lKEGA@EGq?>@<BAwZ\sz>@Z�q^s[rG|�>@lK<Bsw<XswrpvKAuq^<BsDZ�NKxKZ\Au<^q?>@J�LGT

�ÒN�>@lKZ�s£sz>@vKxtLG¬ � <Iq^rpNtsu>@AuvKqB>�szLON�>wlK<B>wZ\qIHtvKAwsz>@s � Z�>wl¿�QrpN�>w<?ÐzÁ E_AwJ\r{�p<^Nt<^A@EÃ>@<^xÅ}�rp}KvOÐ
J�EÃ>@Z\rGNKsDr_|�su>�E_Aws^¬ªEG�p<^x¿E_q^q^rGAwxKZ�NK�¦>@rb>wlK<^rGAw<B>wZ\q^EGJ=sz>@<BJ\J�E_A£<BnGrpJ\v�>@Z\rGNWEGAuL,>wA@EGq�]�s^T�ÕSF�rOxK<^J
Z\sdÌuvKxt�p<^x�suvKq^qB<^susu|¨vKJ=Z�| ZM>[<?��}KJ\EGZ\NKs[>@lt<�rpHtsw<^Aznp<BxÅsu>�E_AwsDEGNKx�F�<^<?>@s[>@lK<XF{EGswsDEGNKxQZ\rpNKZ�¤?Ð
Z\Nt�{AwEGxKZ�EÃ>@Z\rGN�×W<BJ\xQq^rpNKsz>@AwEGZ\N�>@s£EGsÄxK<^suq^AwZ�H�<BxÅZ\N�¢�<^q?>@Z�rpNÅË�TØË�T¿�ÒN¿¢�<BqB>wZ\rpN�Ë�TØÙ � <~xK<B>@EGZ\J
>@lt<¦q^rGNKsu>wAwvKq?>@Z\rGN�rG|§>@lK<{HKvKAwsz>IF�r�xt<^J\sBTm¢�<BqB>wZ\rpN�Ë�TÈ�QvKsw<Bs~>@lt<{HKvtAwsu>~F{rOxK<BJ\s©>@rQ<^J\Z�F{ZÓÐ
NWE_>w<­q^J\EGswsu<^s�rG|«swrpJ�vt>@Z�rpNKs � ltZ\q�lÇEGAw<­Z�NKq^rGNKswZ�su>@<BN�> � Z�>@l�>wlK<­rpHKsu<^AznGEÃ>@Z\rGNWEGJdqBrpNKsz>@A@E_Z\N�>@sBT
¢�<BqB>@Z�rpNKsDË�TØÚ­EGNKx�Ë�T � xK<BswqBAwZ\H�<©>@lK<�surpJ\vt>wZ\rpNts � <©×WNKxQEGNKx,>@lt<^Z\A�Z�F{}tJ\Z\q^E_>@Z�rpNKsBT
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° ±Ò° Û�Ü¼ÝtÞÔ·Kß¯àdµK¾z¸§´¼à�á�â�¸¶´¼Ý�µK·Wà�¾z´¶µKÝ
ãªä�ã�äæå ç gKcoc
Õèn_EGAwZ�<B>ÒL~rG|�>w<^q�lKNtZ\®�vK<^s«lWEonp<[H�<^<BN{vKsu<^x�>@r�su>wvKxtLI>wlK<[xtLONWEGF�Z\q^s EGNKx�F¦EGsus¯xKZ\sz>@AuZ\HKvt>wZ\rpN
Z\NX>@lK<¶q^<^N�>wA@EGJ �?é Ëd}�q¶rG|W>wlK<¶��E_J�EÃ�OL À Y[Z\<B]G< PêY[Z\<B]G< ��Ê �p�tÖ��QqoR�Z�NKNQë?ì�íGîMï ��Ê � Ê Ö�¢�<BA@EGH�LON
ë?ì«íGîMï ��Ê �G��Â?TUjêZ�>wlKZ\NmE � }�q¼AwEGxKZ�vKs^¬OZ�>¶Z\s§|¨rGvKNKxb>@lKE_>¶>wlK<£>@r_>�EGJ�F¦E_sws Z�s�ð/ÙtñØÚ©� �o�Gò ���
rG| � lKZ\q�lkðóËOñôÚ¦� ���Gò ���ÆZ�s©swrpF�<I|¨rpAwFõrG|§q^<^N�>wA@EGJ�J�L�qBrpNKqB<^N�>@AwE_>@<BxkF{E_>w>w<^ABTIÕ£J�J\r � Z\NK�
|¨rpA£>wlK<­F{EGsws©rG|�>wlK<­rpJ\x�su>@<BJ\J\EGA£}�rp}KvKJ\E_>@Z�rpNª¬ � <­Au<^®�vKZ\Au<I>@lWEÃ>©>@lK<­Au<^q^<BN�>�HtvKAwsz>�rG|«su>�E_A
|¨rpAuF¦E_>wZ\rpN¦Z\N�nprpJMnp<XE­F¦E_sws[NKrU�pAw<^E_>@<BA�>@lWEGN,��� ���G� ���=T
ãªä�ã�ä�ã öB÷�ø�ùæú�ùæø�ûÇü gWý ù gte ù¨÷�ø�þ�ùæÿ�� ý
C�lK<~R�Á lWEGsÄE�ltZ\�pl�xK<^NtswZ�>ÒL,r_|¯Î��%A@E_xKZ�E_>wZ\rpN À ð � ���G��� }KltrG>@rpN�s��
	wÂ � Z�>@lQEUswrG|Ï> À��

�� ð �
Ù�Ú�� �p�p��� ÂXsu}�<BqB>@AwEGJ xKZ�su>wAwZ\Htvt>@Z�rpN À ÉÔEGq?L�ë?ìXíGîMï ��Ê � � Ö ¢O<^A@E_H�LONyPõÉÔEGq?L ��Ê ��ÚpÂ?T Õ�|¨< �
su>@EGAws«lKrG>u>@<BA«>wlWEGN{Ù�Ú�¬ �p�p��� qBrpvKJ�x{< �tZ�su>¶E_>�>@lK<£RXÁyswrXJ\rpNt��E_s«>wlK<^Z�A«qBrpN�>@AuZ\HKvt>wZ\rpN­>wr�>@lt<
>@r_>�EGJWZ�rpNKZ\¤BZ\NK�©AwEGxKZ\E_>@Z�rpNI×W<^J�x¦Z�s«suF¦E_J\J TÔjk<DAu<^®�vKZ\Au<^x�>@lWE_>«HKvtAwsu>ws¶lWEonG<£J\<Bsws¯>@lKEGNmË ��� rG|
>@lt<^Z\A¯Z�rpNKZ�¤^Z\Nt�£¥Wv��­|¨AurpF sz>�EGAus�lKrG>w>w<^A¯>@lKEGN�Ù���¬ �p�p��� T�C�lK<DF�rOxK<^J�s¯EGAw<�®�vKZM>@<[Z\Ntsw<^NtswZ�>wZ�nG<
>@r­>wlK<�A@E_>wZ\r­sw<BJ\<BqB>@<BxªT
ãªä�ã�ä�� öBü��êå��
�¡YD¢ ��� su<^<BF{s¶>wrIH�<¼E�}tAwrpF�Z\suZ\NK�XqoEGNtxKZ\xWEÃ>@<D|¨rGA«>wlK<£Z�rpNKZ\¤BZ\NK�XswrGvKAwqB<GT«¢�Z�F{rpNts^¬�VDrOxWEG}K}ª¬
P��¶<Bq�]OJ�Z\N À ��ÊpÊp� Â©q^EGJ\qBvKJ�EÃ>@<^xÇ>@lWEÃ>~ZM| �¡YD¢ ��� Z�s�qBrpF�}�rpsu<^xkrG|������,swvK}�<^Au�pZ�EGN�>ws � Z�>wl
swvtAu|æEGqB<D>@<BF{}�<^AwE_>@vtAw<^s§rG|�rpAuxK<^A¶Ù�Ú�¬ �p�p��� ¬�Z�>«qBrpvKJ\x{}KAwr�nOZ\xt<¼EGJ�JWrG|ª>@lt<£Z\rGNKZ\¤BZ\NK��A@E_xKZ�E_>wZ\rpN
EGNKxQË ��� rG|Ô>@lt<¼>@rG>@EGJ½J�vKF{Z�NKrpsuZ�>ÒLpT=�¡Y£¢ ��� lWE_s�H�<B<^N�Aw<^surpJ�nG<^x,Z\N�>wr­��xtrpF{Z�NWEGN�> qBrpF�}�r_Ð
NK<BN�>ws À ¢�Z�F{rGN(ë?ì[íGîMï ��ÊGÊp� Ö�¢OZ\F�rpNKs�ë?ìÄíGîMï �oÊpÊp� Â T£C�lK<I}tAw<^su<^NKqB<UrG|«VD<!  <BF{Z�swsuZ\rpN�|¨AwrpF
>@lt<{��E_s�suvKAwAurpvKNKxKZ�NK�Q>wlK<^su<¦qBrpF{}�rpNK<BN�>@sXJ\<^NtxKs�qBAw<BxK<^NKqB<¦>@r,>@lt<�>wlK<^rpAzL¿>@lWE_>�>wlK<BLkEGAu<
<^Nt<^Aw�G<B>@Z�qGT

�¡Y£¢ ��� q^rGF{}�rpNK<BN�>ws#"%$ÇE_NKx&"Äj lKE�nG< � F¦E_�pNKZ�>wvKxK<Bs=rG|���T � �DEGNKx­��Tô�G�ÄAw<Bsw}�<^qB>wZ�nG<^J�L
À Y[Z\<B]G<¼ë?ìÔíGîMï ��Ê � Ê Â?T¶Á¶rpF{}�rpNK<BN�> ÁkEGNKx�>@lK<�xKrpF�Z\NKEGN�>ÔswrpvKAuq^<«Z\N�¢Oj7EGAw<«EG}K}tAwro��Z\F{E_>@<BJ�L
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rpNK<­F{EG�pNtZ�>@vtxK<~|æEGZ�N�>w<^A À ¢�Z\F�rpNKs�ë?ì£íGîMï ��ÊGÊp� Â?TÆÕ >©>wlK<UxKZ\sz>�EGNtq^<I>@rm>wlK<�R�Á À(' � ]�}�qoÂ
EGNKx � Z�>@l�EGN�< ��>wZ\NKq?>@Z�rpN*),+ rG|�ÙtT ��� À Y[Z\<^]_<�ë?ìÄíGîMï �oÊ � Ê Â ¬�>wlK<^su<IswrpvtAwq^<Bs¼lWEonp<IEGHKswrGJ\vt>w<
� F{EG�pNtZ�>@vtxK<^sXð.-£�tñÈÙb>@r/- Ê ñØÙ�TyC�lK<�lKZ��pl�ÐÒAu<^surpJ\vt>wZ\rpNQrpHKsu<^Aun_E_>wZ\rpNtsXrGHt>�EGZ�NK<^x¿xKvtAwZ\Nt�
J\vtNWEGA�r�qBq^vKJM>�E_>wZ\rpNKsÔrG|K�¡Y£¢ �o� H�L­¢OZ\F�rpNKs�ë?ì�íGîMï À ��ÊGÊp� ÂªZ\NKxtZ\qoEÃ>@<�>@lWE_>=>@lK<§xKrpF�Z\NWE_N�>�qBrpFUÐ
}�rpNK<^N�>ws«lKE�nG<[xKZ�EGF�<B>w<^AusdJ\<Bsws >wlWEGN � T � Ë10 0 � lKZ�q�l�qBrpAwAu<^su}�rpNtxKs¯>@r ���p� Õ[Î�E_>¯>@lK<�xtZ\su>@EGNKqB<
rG|�>@lK<DRXÁ£TXVD<^Ntq^<G¬OZ�> Z\s¯<?�O>wAw<^F�<^JML­Z\F�}KAurpHWEGHKJ�<§>wlWE_>¯>@lt<^sw<Äq^rGF{}�rpNK<BN�>ws�EGAw<�>wlK<^F�sw<BJ�np<Bs
EG�p�GAw<^�pE_>@<Bs~rG|�sz>�EGAus^T�C�lK<^Z�A~NK<^EGAzÐ Z\Nt|¨AwEGAw<Bx�qBrpJ\rpAus~E_Aw<¦qBrpNKsuZ\su>w<^N�> � ZM>@lÆYÄEoLOJ\<^Z��pl�Ð¡ÑG<oEGNKs
>�E_Z\J\s=|¨AwrpFSAu<^J\E_>@ZMnp<^JMLIlKr_>�swrpvKAuq^<Bs^T�C�lK<DEGHKsw<BNKq^<ÄrG|½xK<B>w<^qB>@EGHKJ�<£Á2��EGHKswrGAw}t>wZ\rpN�Z\NKxtZ\qoEÃ>@<^s
E�J\r � <BA�J\Z\F�Z�>drpNU>@lK<[>@<BF{}�<^AwE_>@vKAu<[rG|½>wlK<[swrpvKAuq^<Bs À <_TÈ�tT�¬OÕ£J�J\<^N�ë?ì íGîMï ��ÊpÊG� Â?TXC�lK<Ä}KAw<Bq^Z\su<
>@<BF{}�<^AwE_>@vtAw<�E_> � lKZ\q�l�Á2�êEGHKsurpAw}�>@Z\rGN � rGvKJ\x­H�< vKNKxt<B>@<BqB>@EGHKJ\<[EÃ> lKZ��plIF�<B>�E_J\J\Z�q^ZM>ÒL � Z�>wl
EGN,EGJ�J\r � EGNKq^<D|¨rpA vKNK]�NKr � NQswvKAz|æEGq^<©�pAwEon�ZM>ÒLbZ�s xKZ�3�qBvKJ�>§>@rU}KZ\Nmxtr � N½¬KHKvt>DÚ�¬ �p�p��� Z\s EGN
EGxK<B®�vWE_>@<BJ�L,�p<BNK<^AurpvKs[J\r � <^A[J\Z�F{ZM>oT=C�lK<~Î4��>@<^F�}�<^A@EÃ>@vKAu<XqBrpNKsz>@A@E_Z\N�>DEG}K}KJ�Z\<^s[E_sDE_NQvK}OÐ
}�<^A[J\Z�F{ZM>«>wr­>@lK<©>@<BF{}�<^AwE_>@vtAw<�rG|��¡Y£¢ ��� H�<^qoE_vKsw<XZ�|=EGs�lKr_>£E_s[Ù�Ú�¬ �p�p��� ¬K�¡YD¢ �o� � rpvKJ�x
}KAur�xKvtq^<mð ��� � 	 Z�rpNKZ\¤BZ\NK�,}KltrG>@rpNts~}�<^A~su<^qBrpNKx À HKEGsw<Bx�rpN�F�r�xt<^J�su>w<^J\J\EGAXE_>@F�rpsu}KlK<^Au<^sB¬
EGs«xK<^suq^AuZ\H�<^x¦Z�Nb¢O<^qB>wZ\rpNbË�TÈÙtTÈ��Â?TIC�lK<Bsw<Ä>@<^F�}�<^A@EÃ>@vKAu<DJ�Z\F�Z�>@s EGJ\J�r � q^rGNKswZ�xK<^AwEGHKJ\<[J\E_>@ZM>@vKxK<
Z\N�>wlK<­NWE_>wvKAw<­r_|¶�¡YD¢ ��� TÆ� |«NK<oE_A¼>@lK<UvK}K}�<^A©<BNKxÇrG|�>@lK<UEGJ�J\r � <^x�>@<BF{}�<^AwE_>@vtAw<­A@E_NK�p<G¬
�¡YD¢ �o� Z�s¼rpNK<­r_|§>wlK<­}KAwZ�F¦E_AuLQ<^NK<BAw�GL¿E_NKxÇÎ�� swrGvKAwqB<^s�Z\NÅ>@lt<�R�Á£ÖªZM|§E_>¼>@lt<�J�r � <BNKx
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EG}K}�<oE_A[EGs[�¡Y£¢ ��� q^rpF�}�rpNK<^N�>ws^T
ãªä�ã�ä87 übÿ ý �:9<;¯ÿ f û�ù g ø e � e�gKfÃc
�ÒNQ>wlK<~Z�NKNK<BA£ËU}WEGAusw<^qBs£rG|d>@lK<~R�Áê×W<^J�xQ>@lt<^Aw<~EGAw< Ê su>�E_Aws � ZM>@l�sw}�<^q?>@A@E_J=qBJ�EGsuswZ�×KqoE_>wZ\rpNKs
� � >wr(�Q�ÆZ\N J�vKF{Z�NKrpsuZ�>ÒL
q^J\EGswsu<^sm��EGNKxê�u� À YÄZ�<^]_<yë?ì�íGîMï ��Ê � Ê Â T�Á¶rpF�}WEGAuZ\surpN � Z�>wl
HKvKJ��p<£�GZ�EGN�>@s À>= AwrG�p<^J¯ë?ì«íGîMï ��Ê �G��ÖK¢�q�ltF{Z�xt>uÐ � E_J\<^A ��Ê �pË�Ö = Aurp�p<^J�P/jêlKZ�>u|¨rpAwx ��Ê ���pÂ � Z�>wl
E��p<BNK<^AurpvKsUEGJ�J\r � E_NKq^<¦|¨rGA~F�<B>�E_J\J\Z�q^ZM>ÒLÅ<65�<^q?>@sUswvK�G�p<^sz>@sUJ\Z�F{ZM>@s�rpN �
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Ë�¬È� �p��� |¨rpAÄ>@lK<Bsw<­su>@EGAwsBTXÉÔvtF{Z�NKrpswZM>@Z�<^s[rG|¯>@lt<UR�Á/Au<^xÅswvt}�<BAw�pZ\EGN�>@s À Y£¢KR©s�ÂDEGAw<IZ�N�>@lt<
A@E_NK�p< ���@? >@r ���_ò ÉÔ�dT
° ±BA C ¸[¹©Þ�ázÝy¸EDbµGF¼ÞIH�µtÞ�áuá¡à¯·KJ�¸EL©º©ázàdµK¾¡¸¶´
ÕÍF�r�xK<BJ rG|§Emsu>w<^J\J\EGA¼}�rp}KvKJ\E_>@Z�rpN�Z�s£|¨vKNKxWE_F{<BN�>@EGJ\JML�EmsuvKF0rG|«>@lK<­q�lKEGA@EGq?>@<BAwZ\sz>@Z�q^s�rG|§E
�pAurpvK}ÆrG|[sz>�EGAus^T¿C�lK<,EG�p<¦xKZ\sz>@AwZ�HKvt>wZ\rpNkrG|Äsu>�E_AwsIZ�N�>@lK<mF�rOxK<^J�s^¬ NKrGAwF{EGJ\Z�¤oE_>wZ\rpN¿rG|[>@lt<
F�r�xK<BJ\sB¬txKZ�su>@AuZ\HKv�>@Z\rGNmrG|�su>@<BJ\J\EGA¶>ÒLO}�<Bs^¬�EGNKx,<?nGE_J\vWE_>wZ\rpNmr_|=>wlK<©su>@EGAws6MWq�lWEGA@E_qB>@<BAwZ�su>@Z�q^sÄEGAu<
xKZ�swq^vtswsw<Bx�Z�N,>wlKZ\s�su<^q?>@Z\rGNªT
ãªä���äæå ` û�ÿON�ù cBe�f ù a 9 e ù¨÷�ø
C�lK<¼l�LO}�rG>@lK<BswZ�s¶|¨rpA§>wlKZ\s§EGNWE_J�LOswZ�s¶Z\s�>@lKE_> F�rpsu>§rG|�>wlK<£<BNK<^Au�p<B>wZ\q¼}Klt<^NKrpF�<^NKEIE_>¶>wlK<©RXÁ
EGAu<§q^EGvKsw<BxIH�L�LprpvKNt�£su>@EGAwsBT Õ£sÔ>@lt<^sw<§su>@EGAws=lWEonp<¶sulKrpAz>dJ�Z�|¨<B>wZ\F�<^s�EÄHKvKAusu>=Z\s�F{rpsz>�<63�q^Z�<^N�>
E_>X}KAur�xKvtq^Z\Nt�,>wlK<�su>�E_AwsXrG| Z�N�>w<^Au<^su>^T¦Õ sw}tAw<oE_x�Z\NkEG�p<Bs�F{Z��pl�>�H�<�E,F{rpAu<�EG}K}KAurp}KAwZ\E_>@<
F�r�xK<BJ½|¨rpA�Au<oEGJ�sz>�EGA |¨rpAuF¦EÃ>@Z\rGNª¬�Htvt> � rpvtJ\x�xKZ\J�vt>@<¼rGvKA[Aw<^suvKJ�>ws[Z\Nb>@ltZ\sÄEGNWEGJMLOswZ\sBT
ãªä���ä�ã � e ÿ��P� gtf N,ù cBe�f ù a 9 e ùæ÷�ø
C�lK<­Z�NKZ�>wZ�EGJÔF{EGsws¼|¨vKNtqB>@Z�rpN À �z� = ÂDxK<Bswq^AuZ\H�<^s©>@lt<­Aw<^J\E_>@ZMnp<IN�vKF~H�<BAws©rG|«su>@EGAws©qBAw<^E_>@<BxkZ�N
EGN�<B}KZ\sur�xt<~rG|�sz>�EGA£|¨rGAwF{E_>@Z�rpN�EGs©E{|¨vKNtqB>@Z�rpN�r_|¯>@lK<BZ\A£Z�NKZ�>wZ�EGJ½F¦EGsus^T©VÄr � <?np<^AB¬ª>@lK<~�z� =
Z\s¶EGN,Eonp<BA@EG�p<Bx,xKZ\sz>@AwZ�HKvt>wZ\rpNªT=� |=EIswF{EGJ\J N�vKFIH�<^A�rG|Ôsz>�EGAus[EGAw<£q^Aw<^E_>@<BxmZ\N,E~suZ\NK�GJ\<£<?np<BN�>^¬
s@E_F{}KJ�<�sz>�E_>wZ\sz>@Z\qBsDq^EGN�xKZ�su>wrpAu>Ä>@lK<�F¦E_sws£xtZ\su>wAwZ�HKvt>@Z�rpN�rG|¯su>@EGAwsDq^rpF�}WEGAu<^x � ZM>@l�>@lK<�}KAw< Ð
xKZ�qB>@Z�rpNKs�rG| E�suF{rOrG>wl��z� = T¿¢tEGF�}KJ�<¼nGE_AwZ�EÃ>@Z\rGNKs[EGAw<�}WE_Au>@Z�q^vKJ\EGAwJML¦<?nOZ\xK<BN�>DZ\N,>@lt<Xvt}K}�<BA
F{EGsws¯AwEGNK�p<BsRQd<?np<BNbE©J�EGAu�p< HKvtAwsu>«rG|�su>@EGA |¨rpAuF¦E_>wZ\rpN � Z\J\J�lWEonp<ÄrpNKJMLIE©Aw<BJ�E_>wZ�nG<�lWEGNKxt|¨vtJKrG|
>@lt<�F�rpsu>[F{EGsuswZ�nG<~E_NKxQF�rpsz>DJ�vKF�Z\NKrpvts su>@EGAwsBTTS«<B>^¬W>@lK<XrpHKsu<^Aun_EGHtJ\<�q�lWEGAwEGqB>w<^AwZ�su>wZ\q^s[rG| E
}�rp}KvKJ\E_>@Z�rpNIrG|�su>@EGAws«EGAu<Är_|Ï>@<^NUxKrGF{Z�NWE_>@<Bx­H�L­>@lK< |¨< � F�rpsu>�J�vKF{Z�NKrpvKsdF{<BFIH�<BAwsBT¯VD<BNKq^<_¬
> � rmHKvKAwsz>@s � ZM>@l�Z�xK<^N�>wZ\qoE_J=EonG<^A@E_�p<Iq�lWEGAwEGqB>w<^AuZ\su>wZ\qBs¼q^rpvtJ\x�lKE�nG<Inp<BAuL�xtZ�5�<^Aw<BN�>¼rpHKsu<^AznGEhÐ
>@Z�rpNWEGJ�q�lWE_A@EGq?>@<^AuZ\sz>@Z\qBsIxKvK<�>@r�suF¦E_J\J�s@EGF�}KJ�<¦su>@E_>@Z�su>wZ\q^sBTQC�rÅr�np<BAwq^rGF{<¦>wlKZ\s�J\Z�F{ZM>�E_>wZ\rpNª¬
� <�lWEonG<�vKsu<^x�>@lK<©>@<Bq�lKNKZ�®Ovt<�rG|¯�QrpN�>@< ÐzÁ EGAuJ\rUZ\N�>w<^�pAwE_>@Z�rpNªT��§LbAw<^}�<oEÃ>@Z\Nt�¦E­sw<?>£r_|=>w<^su>ws
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� Z�>wl,F¦EGN�L¦xKZ�5�<^Au<^N�>[A@EGNtxKrpF�J�L{}�rp}tvKJ�E_>w<^xmHKvtAwsu>ws^¬ � <�qoEGN�<^sz>@Z\F{E_>w<£>@lK<©}tAwrpHWE_HKZ\J�Z�>ÒL�rG|
E­HKvKAusu> � Z�>@l,�pZMnp<BN�}KEGA@EGF�<B>w<^AusÄJ�<oEGxtZ\NK�I>wrU>wlK<�rpHKsu<^AunG<^x¿RXÁ }�rp}tvKJ�E_>wZ\rpN½T

C�lK<­Z\NtZ�>@Z\EGJªF{EGswsu<^s¼r_|¯>@lK<Isz>�EGAus � <^Aw<~xKZ\sz>@AwZ�HKvt>w<^x�AwEGNKxKrpF�J�L,Z�NÅEGqBq^rpAuxWEGNKqB< � Z�>wlÅE
}�r � <^A¡ÐÒJ\E � EG}t}KAwro��Z\F{E_>@Z�rpN¿>@rÅEÅ��Z\J\J�<^A¡Ðz¢�q^EGJ\r À �oÊ � Ê Â��z� = <?�O>w<^NKxK<Bx(>wr ���p� �Q�VU rGNKJ�L
Aw<BJ\<?nGE_N�>D|¨rpAD>wlK<�LGrpvKNK�G<^su>�HtvKAwsz>@sXW T¼ÕSAwEGNKxKrGF{JMLm�p<^Nt<^A@EÃ>@<^xÅN�vKF~H�<BA ÀZY Â[H�<?> � <B<^NÇ¤^<^Aur
EGNKx�rpNK< � EGs[F¦E_}K}�<Bxm>@r�EGN�Z\NKZM>@Z�E_J�F{EGsws�[\Q

[ ] ÀwÀ [ ��^�_`	a -b[ ��^�_`	c Â Y&d [ ��^�_`	c Âfegihkj e À Ë�T � Â

� lK<BAw<%l�Z\s¯>@lK<[�z� = }�r � <^A«J�E � Z\NKxt<?� À ÙtTØÙ¼|¨rpA�E��QZ�J\J\<BAzÐ¡¢�qoEGJ�r£�z� = Â?T&[ a Z\s >wlK<ÄF¦EGsus¯rG|
>@lt<DF�rpsu>§F{EGswsuZ�np<Äsu>@EGA«su>@Z�J\JKZ�N{< ��Z\su>w<^NKqB<©E_>�>@lt<Dsu}�<Bq^Z�×K<^xbHKvtAwsu> EG�p<[Z\N{EGqBq^rpAuxWEGNKqB< � Z�>wl
>@lt<­J\Z\Nt<oEGA¼Z�N�>@<^Au}�rGJ�E_>wZ\rpNQvKsw<BxkH�<B> � <^<BN�swrGvKAwqB<�>wA@EGq�]�s^Tm[ c Z\sD>@lK<UF{EGsws©rG|�>wlK<UJ\r � <Bsu>zÐ
F{EGsws¼sz>�EGAus¼rG|«Z\N�>w<^Aw<Bsu>^¬½>�EG]_<^NÅ>@rmH�< ��� �Q��|¨rpAD>wlKZ\s©E_NWEGJ�LOsuZ\s^TX¢�>�EGAus � Z�>wlÅF¦EGsusw<Bs � T � é
��� ���Qq^rpN�>@AuZ\HKv�>@<¼Au<^J�EÃ>@Z�nG<^JMLUJ\Z�>u>@J�<ÄZ�rpNKZ�¤^Z\Nt��¥Kv��mHKv�> � <^Aw<©qBrpNKsuZ\xK<BAw<^x � lt<^Nmq^rGF{}Kv�>@Z\Nt�
>@lt<XF{EGsusDE_NKx,J\vKF�Z\NKrGswZ�>ÒL{rG|=<oEGq�l�HKvKAusu>^T
ãªä���ä�� � e ÿ��P� gtfon,p ÷q�P9 e ù¨÷�ø gtf�rbs§fÃgKiut�c
Y[Z\q�l À ��ÊpÊp� Â¯lWEGs§|¨rpvKNKxmE � Z\xK<Dsw}KAu<oEGx,Z\N{F{<?>�EGJ�J\Z�q^Z�>wZ\<Bs rG|ÔN�vKq^J�<oEGA¶HKvKJ\�G<D�pZ\EGN�>@s � Z�>@lbEGN
Eonp<BA@EG�p<DF{<?>�EGJ�J\Z�q^Z�>ÒLXrG|ªEG}K}KAuro�tZ�F¦EÃ>@<^JMLI> � Z\qB<DsurpJ�E_A^TdC�lt<¼EGHKvtNKxWEGNKqB<^s§Z\NU>@lK<DZ\N�>@<BAwsu>w<^J�J�EGA
F�<^xKZ�vKF Z\N{>wlK<©RXÁ À rpv�>¶rG| � ltZ\q�lb>@lt<£HKvKAusu>�sz>�EGAus � rpvKJ\x¦lWEonp<£|¨rpAuF{<Bx Â§E_Aw<£xtZ�3�q^vKJM>§>wr
xK<?>@<^AuF{Z�NK<~H�<^q^EGvKsu<­rG|�Aw<BxKxK<^NtZ\NK�mE_NKxÅrG>@lt<^A£<k5½<BqB>ws^¬�HKvt>©EGAw<�<^su>wZ\F{E_>@<Bx�>@r¦H�<IAurpvK�pltJ�L
> � Z\qB<�swrpJ\EGA À ÉÔEGq?L�ë?ì íGîMï ��Ê � � Â?T

C�lK<­EGqBq^vKAwEGqBL�rG|�EGN�L�EGNWEGJMLOswZ\sDrG| >wlKZ\sDswrpAz>¼Z\sÄ|¨vKNKxWE_F{<BN�>@EGJ\JML,J\Z�F{ZM>@<^x,H�L�>@lK<­E_q^q^vOÐ
A@E_qBLQrG|¯>@lK<~Z\NK}Kv�>¼su>w<^J�J�EGAÄ<BnGrpJ\vt>wZ\rpNKEGAuL,>@AwEGq�]�s^T�C�lK<Ixt<oEGAz>@lÅrG|�<^EGswZ�J�L�rpHKsu<^Aun_EGHtJ\<~sz>�EGAus
Z\N�>wlK<,Aw<BJ\<Bn_EGN�>­F{EGsus­A@EGNK�G<G¬§EGNKx
rpHKsu<^Aun_E_>wZ\rpNKEGJ EGF~HKZ\�pvtZ�>@Z�<^sXZ\NKqBJ\vKxtZ\NK�ÅxKZ�su>@EGNKq^<,E_NKx
Z\N�>w<^Awsz>@<BJ\J�E_A�Au<^xKxK<BNKZ\Nt� À Á¶rpN�>@Z ��Ê �p�pÂ?¬ lWEonG<mJ\<^x�>wr�vKNKqB<^Az>�EGZ�N�>wZ\<BsIZ\N�>wlK<¦>wA@EGq�]�s^TkÁ¶rpNOÐ
np<BqB>wZ�np<�r�np<BAwsulKr�r_>[EGNKxmF{EGsws¶J\rpsus�EGAw<£rG|Ô�pAw<^E_>�Z�F{}�rpAu>@EGNKqB<Ä>wrI>@lK<¼<?nprpJ�vt>@Z�rpNbrG|�F{EGswsuZ�nG<
su>@EGAwsB¬tLp<?>[>@lK<BZ\A < ��>w<^N�>ÄZ\s vtNKq^J�<oEGA À ¢�q�lWEGJ�J\<^AXë?ì¶íGîMï ��ÊGÊ Ë�¬tlt<^Aw<^E_|Ï>@<BAÄ¢K¢K����Â?TWC�lK<�rpHKsu<^A¡Ð
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n_E_>@Z�rpNWEGJ�<?nOZ\xK<BNKq^<X>@lWE_>Ä>@lt<IRXÁ�lWEGsDE{F�<B>@EGJ\J�Z\qBZ�>ÒL � <BJ\J�EGH�rhnG<~surpJ�EGA[qBrpF{}�<^J�s[vKsÄ>wr¦vKsu<
<BnGrpJ\v�>@Z\rGNWEGAuL¦>@A@E_q�]Os � lKZ\q�l�EGAw<XJ\<Bsws � <^J�JÔq^rpNKsz>@AwEGZ\NK<Bx�>@lKEGNQ>wlKrpsw<X|¨rpA[swrpJ\EGA[F{<?>�EGJ�J\Z�q^Z�>ÒLGT
"DrGN�ÐÒsurpJ�EGA~F{<?>�EGJ�J\Z\qBZ�>ÒLÅZ�N�>@AwrOxKvKqB<^sUvKNKqB<^Az>�EGZ�N�>wZ\<Bs­Z\N
EGHKvtNKxWEGNKqB<,A@E_>wZ\rpsB¬¯rp}WEGqBZ�>@Z�<^sB¬§E_NKx
F{EGsws¡ÐÒJ\rGsws�A@E_>w<^s À Á¶rpN�>wZ ��Ê �p��Â?T~VDr � <Bnp<BA^¬KrGvKA¶E_NWEGJ�LOsuZ\s¯LOZ\<^J�xKs§E � <^J�J�xt<B×WNK<Bxbq^rGNKq^J�vKswZ�rpN
>@lKE_>�Z\s­J\Z�]G<BJ�L�>wr¿H�<,q^rGAwAw<BqB>{®�vWEGJ\ZM>�E_>wZ�nG<^J�LkxK<Bsw}KZM>@<,vKNKqB<^Au>@EGZ\N�>wZ\<^sUZ�N
>wlK<�<BnprGJ\vt>wZ\rpNWE_AuL
>@AwEGq�]�s^T

j�<�HWEGsu<^x�rGNK<Usw<B>~rG| F�rOxK<^J�s©rpN��QEG<^xK<BARM s À ��ÊpÊp� Â¼sz>@<^J�J�EGA©<?nprpJ�vt>@Z�rpNWEGAzL�>@AwEGq�]�sX|¨rGA
F{EGswsuZ�np<¯sz>�EGAus � Z�>@lwv:] � T � � � TdC�lK<^su<«>wA@EGq�]�sÔlWEonp<«F{<?>�EGJ�J\Z�q^Z�>ÒL�Ð xK<^}�<^NKxt<^N�>ªF{EGsws¡ÐÒJ�rpsws�AwE_>@<Bs
EGNKx{F{rOxK<BA@E_>w<DqBrpN�np<^q?>@ZMnp<©r�np<BAwswltr�rG>^T¯C�lK<D>wA@EGq�]�s�E_Aw<[>�EGHKvtJ�E_>w<^x¦H�L�<BnGrpJ\v�>@Z\rGNWEGAuLUsz>�EG�G<
swvtq�lè>@lWE_>�rpNt<�qoE_N�Z\N�>w<^Aw}�rpJ\E_>@<,H�<B> � <^<^N suZ\F�Z\J\EGAIsu>@EG�p<Bs{rG|¼<BnprGJ\vt>wZ\rpN(Z\N(NK<^Z��pl�H�rGAwZ\Nt�
swrGvKAwqB<,>wA@EGq�]�sBT = rGA­<oEGq�l(F{rOxK<BJ¶su>@EGA^¬§E�>@AwEGq�]�sw<B�pF�<^N�>­|¨rpAI>@lt<mA@EGNKxtrpF{JML��G<^NK<BA@E_>w<^x
F{EGsws � E_s¦Z\N�>w<^Aw}�rpJ\E_>@<Bx(|¨AurpF�>@lt<�sw<?>¦r_|©swrpvtAwq^<�>@AwEGq�]�sbEGNKx½¬�E_>�>@lK<�q�lKrpsu<^NêEG�p<_¬¶>@lt<
J\vtF{Z�NKrpswZM>ÒLp¬�>@<BF{}�<^AwE_>@vKAu<G¬ EGNtxQqBvKAwAu<^N�>ÄF¦EGsus � <BAw<XZ\N�>@<BAw}�rpJ�E_>w<^xb|¨AurpF�>@ltZ\s�sw<B�pF�<^N�>oT

= rpA[q^rpF�}WEGAuZ\swrGN � <~Au<^}�<oE_>w<^xQrpvKA[F{rOxK<BJ\Z\Nt� � Z�>@l�su>w<^J�J�EGA�<?nprpJ�vt>@Z�rpNWEGAzLb>@AwEGq�]�s£}KvKHOÐ
J\Z�swlK<BxbH�Lm¢t¢K����|¨rpA¶surpJ�E_A§F�<B>@EGJ\J�Z\q^ZM>ÒLpT�C�lK<^su<¼>@AwEGq�]�s�xKZ�5�<^A�|¨AwrpF >@lt<���EG<BxK<^A¶>wA@EGq�]�s�Z�N
F{EGN�LUAw<^su}�<BqB>ws�EGs«xK<B>@EGZ\J�<^xUH�Lb¢t¢K���kTo�£|�F�rpsu>«Z\F�}�rpAu>@EGNKq^<�|¨rpA¯>wlKZ\s«EGNWE_J�LOswZ�s¶EGAu<DAu<BnOZMÐ
swZ�rpNKs[>@r¦>wlK<~N�vKqBJ\<^EGADqBAwrpsuszÐ sw<^q?>@Z�rpNKs � lKZ�q�lÅE@5�<^q?>£>@lt<~HKJ�vK<�J�r�rG}Ks^¬ Aw<BxKvKq?>@Z\rGN�rG| n_EGAuZ\rpvKs
>@Z�F{<Bswq^EGJ\<Bs©xKvK<U>@r�E�q�lKEGNK�p<UZ\NÅ>wlK<{F�<B>wlKrOxÇvtsw<^xÇ>@r,q^rGF{}Kv�>@<Uq^rpF�}�rpswZM>@Z\rGNKs � lKZ�q�lkZ�s
<^su}�<Bq^Z\EGJ\JML,Z\F�}�rpAz>�EGN�>DZ\N�>wlK<~}tAw<^su<^NKqB<UrG|�q^rpN�nG<^qB>wZ�nG<�r�nG<^AwsulKrOrG>o¬�E_NKx�>@lt<~>@Au<oE_>wF{<BN�>£rG|
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