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GIHKJMLONQPSRUTWVUXZY\[]Y_^Q^`HKJM[ $ Pa[cbedgfihjNQHlknmIdoHp[Ubq^rbQdsmtNQdcuvPw^Q^xdMNy^zf{dMNj|~}ouvdM�OH���b�PaNy}�bQHpdo[

u�P�^Q^�f{LO�K�p����}gNq}g�K�pPa�KHp�aP�k�b��OP���NQdoJMNy} $ T��_^`L�}g�p�K��bQ��PaNQPsH�^S}gb��pP�}o^`b�^`d $ Psd��~PaNQ�l}g��HK[�bQ�OP
k�}gby}nNQP��~LOHpNQP $ P�[Ubq^zd�fibQ��P�by}M^x��^v�IHp[��i��H�uy��ua}M^xP�uvd $ $ LO[�H�ua}�bQH do[]�iHK�K�e��Ps[OPaP�kUPwk¡T�Y
JMd~dck�Pa¢�} $ �O�pP_dgf£�i�OPaNQP_f{LO[¤uvbQHpdo[�}��¥kUP�uvd $ ��d~^xHpbQHpdo[]ua}g[]��P¦P�§¡PwuvbQHp�~P_H�^rHp[¨b�NQPaPS^`P�}gNqu©�
b�P�uy�O[OH��~LOP�^��c^xL�uy�]}o^ibQ�OPª�ONq}g[�uy�]}g[�kn�«dMLO[�k��ON�dcuvP�kUL�NQP~T

¬\P�­�[OPS®¦¯p°«±q�o°�²´³o�ObQds��PªbQ�OPªbQH $ PiNQPw�µLOHpNQP�ksbQd�^xdo�p�~Pª}��ON�do�O�pP $ do[s°n�ONQdcu�P�^Q^`doNy^
}�[�k¨b��OP�¶`·�¸y¸�¹~ºw·�d�febQ�OPS}��KJodMNQHpbQ� $ dM[�b��OH�^r�ON�do�O�pP $ }M^

» ¯K°«±e¼ ®ª¯Q³�±
®ª¯K°�±~½

¾�}�[U�¿}g�KJMdoN�HKbQ� $ ^�kUd�[OdobsNQP�}MkUHK�p����NQP�}���HK[cbQd��OHpP�uvP�^�b���}gb $ }a���«Pn��}�Ny}��K�KP��KHK��P�k¡T���[
JMPa[OPaNq}g�À�¡��PaNQ��}���^_}�f{Ny}MuvbQHpdo[�ÁÂdgfZb��OPs}g�pJodoN�HKb�� $ H�^\Hp[O�OPaN�Pa[Ub��K�n^`PaNQHl}g�ÀTª��JM[OdoN�HK[OJÃuvd $�Ä
$ LO[OHlua}gb�HKdM[�d��~PaN��OP�}okÅ�U�rPª�ZdoLO�lk¨Pa¢c��P�uvbrb�d�N�P��~LOHKN�Pª}�bQH $ P

®ª¯K°«±e¼Æ®ª¯Q³�±�ÁnÇ ³
° ®¦¯�³g±y¯�³iÈ�ÁÉ± ¯ÀRUTWVµ±
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b�d���PaNxf{dMN $ bQ�OPn}��KJMdoNQHpbQ� $ do[�°��ON�dcuvP�^�^xdoNq^vT��~LO��^`bQHKb�LObQHp[OJ�bQ��H�^¦P�¢U�ON�P�^Q^`HKdM[�HK[cbQd]bQ�OP
kcPv­�[OHpbQHKdM[ dgf ^x��PaP�kUL����\JMHK�~P�^�L¤^¨}��pH $ Hpb�do[ÆbQ��P�^`�«P�P�kULO�Æ�rP�ua}�[ Pa¢c�«Pwuvb�f{NQd $ }�[
}��KJMdoNQHpbQ� $ X

» ¯p°«±�� °
Á¡°�È�ÁnÇ ³ ½

�r��H�^\Pa¢c�ON�P�^Q^`HKdo[�Hl^\�c[Od��i[�}o^ªY $ kO}��O���W^��Å}a�
	 ³���Tª¬\P�­�[OP�bQ��P�¸�
���� ¸�������dgfZbQ��Ps}g�KJMd Ä
N�HKb�� $ }M^

� ¯K°«±e¼ » ¯p°«±��q° ½
��P�^Q}a��}g[Â}��KJMdoNQHpbQ� $ �¤}o^�}�������¸��! ¶`·�¸y¸�¹~ºa·�H f"� ¯K°«±S¼ ³�}g[�k } ¶�ºa·�¸� #�����«¸��! �¶`·«¸y¸�¹~ºa·
H f$��¯p°«±&% ³oTÂY\[Â}��KJMdoNQHpbQ� $ Pa¢U��HK�OHpby^�}�¶`·�¸y¸�¹~ºa·'�!�)(!*+�,����H fif{dMNª°.-0/ °)1a�r®ª¯K°2-Q±&/
®ª¯K°)1©±qT3�~LO��PaNQ�pHK[OPw}gNZ^x��PaP�kcLO��}�[�k�^`�«P�P�kULO��}g[Od $ }g�pHKP�^�}gNQPj[OdMbÉ��NQP�kUHluvbQPwk��U�sY $ kO}g�O�4� ^
�l}a�ª�r}�[�k��rP]kUPa�l}w� kUHl^QuvL�^�^xHpdo[ÂdgfªP�§¡Pwuvby^�ua}�L�^xHp[OJ�bQ��P�^xPndcuauvL�NQNQP�[�uvP�^�LO[cbQHp�rb��OP�[OPa¢cb
^`P�uvb�HKdo[ TÂ��[¤^xbQPw}ok¡�e�rPn[Od�� f{dcuvL�^�do[ ^`bQL $ �O�pHK[OJn�O�pdcu©��^�bQd }ouy�OHKP��UHp[OJ��pHK[OP�}�N�dMN�[OPw}gN
�pHK[OPw}gNi^`��PaP�kULO� T

Y $ kO}g�O�4� ^ª��}a� ^`by}�bQP�^�bQ��}�b�H f_Á´H�^���}�NQJMP¨b��OPa[ bQ�OP]^x��PaPwkULO� �iHp�K�Z�«P ^ $ }��K�ÀT5�r�OP
�¤}gNy} $ Pab�PaNIÁnHl^IkUH�6nu�LO�Kb¥bQdª�~L�}�[Ub�H f{�_f{doN $ }g[c�ª}g�pJodoN�HKb�� $ ^v���OLOb�HKb $ HKJM�Ub���PibQ��doLOJM�Ubedgf
}M^É��dob���b��OPj�«dMNQb�HKdo[�dgf�b��OP }g�KJMdoN�HKbQ� $ bQ��}�bru�}g[O[OdMbr��P kUHK�cH�kUPwk�HK[cbQdªkUHl^�7QdMHK[cbÉbq}o^`�O^e}g[¤k
} $ P�}M^xLON�P\d�febQ��P�^`�U[¤u©�ON�do[OHp��}gb�HKdM[�}�[�knuvd $ $ LO[�H�ua}�bQHKdM[�NQP��~LOHpNQP�k���Pab`�ZPaPa[nby}M^x��^vTeY\[
P�¢O} $ �O�KP��iHK�K� $ }��~PÉdMLONt��doHp[Ub£uv�KP�}�NaT98edo[¤^xH�kcPaNtdoL�NekUd $ }gHK[ kUP�uvd $ ��d~^`HKbQHpdo[SPa¢O} $ �O�pPtHK[
G¥HKJoL�NQP RUT VcT:�~L��O��d~^xPªb���}gbZuvd $ �OLOb�HK[OJ$;�<=?>£�U��P��~L�}�bQHKdM[�¯ÀRUTp³g±¥by}��~P�^i³A@�Rªdgf }¦bQH $ PrL�[OHKb��
}�[�k�^`LO�O��d~^`P�bQ��}�b�Pa¢�uy��}g[OJMHK[OJnb��OP�[�P�uvP�^�^Q}gN����M}g�KL�P�^_dgf";�<=?> �«P�bx�ZPaPa[�b`�rdn�ONQdcu�P�^Q^`doNy^
bq}g�~P�^tdM[OP\b�H $ PiL�[OHKb�T:�~Hp[�uvPi�ON�dcuvP�^Q^`doN V $ L�^xbe^`��}gN�PªkO}�by}¦�iHpbQ�s��dobQ���ONQdcuvPw^Q^xdMNy^_³j}g[¤k
Rc�¡bQ��Pa[�b��OP�b�doby}��tbQH $ P_b�dn^x��}�NQPskO}�by}�bq}g�~P�^jV�b�H $ P_L�[OHKbq^vT_G¥HKJoL�NQPSRUTWR�^x�Od��j^_}CBQby}M^x�
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JMNy}��O���U�edoN�dMNykUP�N�HK[��i�OHlu©��bQ��P¨�M}�NQHKdML�^�uvd $ �OLOb�HK[OJnby}M^x��^ $ L¤^xbª��P¨��PaN`f{doN $ P�k¡�¥}g[¤k
G¥HKJoL�NQP RUT Ê JoHp�~P�^e} h }g[cbQb u©��}�NQbZdgf�b��OP_�ON�dcuvP�^�^xdoNq^ �cLObQHp�KHK�w}gbQHpdo[�kULON�HK[OJSdo[OPjHKb�PaNy}�bQHKdM[�dgf
b��OP $ Pab��Odck¡T

Exchange 1-2 Exchange 2-3

Work 1 Work 3Work 2

G¥HKJoL�NQPSRUTWRUXZY �I}M^x��hjNy}��O��d�f��j[OPS|~}ouvdM�OH¥��bQPaNq}gbQHpdo[

Exchange 1-2 Exchange 1-2
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L�[OHKbq^rNQP��~LOHKN�P�k�b�d��«P�Nxf{doN $ }g[]HKb�PaNy}�bQHKdM[]}gNQPS^`�«P�[UbiHp[nuvd $ $ LO[�H�ua}�bQHK[�J_[OP�uvPw^Q^Q}�NQ�nk�}gby}
��Pab`�ZPaPa[��ONQdcuvPw^Q^xdMNy^�T �r�OP�NQP $ }�HK[OHp[OJnR!������d�fjÁÆ^xb�P $ ^\f{NQd $ bQ�OP�fÀ}MuvbªbQ��}�b��rPs�rPaN�P
L�[�}g�O�pPªbQdCBQ��PaNxf{PwuvbQ�p���SkUHK�cH�kUP bQ�OPª�rdMNQ�]} $ do[OJ�b��OPª�ONQdcuvPw^Q^xdMNy^�T

�\dMbQPjbQ��}�be�rPjuvdMLO��k���}a�~PjkUHK�cH�kcP�k�bQ�OPj�rdMNQ� } $ dM[OJªbQ�OPj�ONQdcu�P�^Q^`doNy^eP��~L�}g�p�K�~�o��LObZ}gb
}�[�HK[�u�NQP�}M^xP�Hp[�b��OP�[cL $ �«P�Nidgf $ Pw^x�n��doHK[cby^if{doN_�i�OHlu©� kO}gbq} $ L�^xbi��}a�~PS�«P�Pa[�^`��}gN�P�k¡T
�r��H�^¦b`�c��P�d�f uvd $3$ LO[OHluv}�bQHpdo[��~PaNq^xL�^ªuvd $ �OLObq}gbQHpdo[�bQNq}okUPad�§ �iHK�K�Z}�NQH�^`P�f{NQPw�µLOP�[Ub��K�nHK[
dMLONj��}gNq}g�K�pPa��}��KJMdoNQHpbQ� $ ^vT

��[�b��OPeP�}gN��K�ªk�}w��^�dgf���}�Ny}��K�KP��cuvd $ ��LObQHp[OJO�aHpbI� }o^�bQ�OdMLOJo�cbIb���}gb�Y $ k�}g�O�4� ^«�l}a���rdMLO��k
�pH $ Hpbrb��OP�L�^`Ps}g[�k�P�§¡PwuvbQHp�~Pa[OP�^�^rdgfZ��}gNq}g�p�KPa��uvd $ �OLObQHp[OJOT��\d��ZPa�~PaNa�ON�P�^xPw}gNyuy�OPaNq^rbQdckO}a�
Nq}gN�Pa�K��­�[�k�bQ�¤}gbjY $ k�}g�O�4� ^t��}a�´^xPa�~PaN�Pa�K�S�KH $ HKbq^£b��OPª}��OHK�pHKb`��bQdsPv§ÅP�uvb�HK�~Pa�p����}�Ny}g�p�KPa�pHK�aP }
u�d $ �OL�bQHK[�J¦bq}o^`�¡Te� f�Á�Hl^t��}gN�JoP~�cbQ�OP�[��ZP $ }a�S�iH�^x��bQd�kcP�^xHpJo[n}SkUH §ÅPaN�Pa[UbZ}��KJodMNQHpbQ� $ T¥Y
JMd~dck�Pa¢�} $ ���KPªdgf �Od�� b�dndg�~P�Nyuvd $ PªbQ�OP��pH $ Hpby}gb�HKdM[¨d�f Y $ kO}��O���W^z�l}w� Hl^\JoHp�~Pa[�Hp[�bQ�OP
u�do[cbQPa¢cbrd�fZ} [�do[ Ä uvd $ �OLObQHp[OJ�by}M^x���c�nGOd~^`bQPaN 	 Ê R,�ÀT

Y_^Q^`L $ Ptb���}gb����	�\dgf¥³
���	� �ZdoN��~PaNy^¡dM[�}g[�P�¢U�ON�P�^Q^`�i}a�ªuvdM[�^xb�NQL�u�bQHKdM[��ON�d 7QP�uvb
}gNQPeHlkU�KPt�i��HK�KPZ}i^`HK[OJM�KPe�rdMNQ�~PaN¥uvd $ �O�pPabQP�^�}+By^`P��µL�Pa[Ub�H�}��~uvd $ ��do[OPa[cb8�rd�fOb��OP
�ONQd 7QPwuvbaT ��Pr�rdMLO��kª[Odob¥�cHKPa��b��OH�^¥}o^¥}g[�Hp[O�OPaN�Pa[cb¥}gbQb�NQHp�OLObQPed�f¡b��OPr��NQdo���KP $
bQd���PS^xdo�p�~P�k¡�~�OLObj}M^i}¦fÀ}gHp�KLON�P_HK[ $ }g[�}�JoP $ P�[Ub�TIGOdMNiPa¢O} $ �O�pP~�oH f¥b��OP_b�H $ P
NQP��~LOHKN�P�k�f{doN } b�NQL�uy��b�d���doL�Nªuvdo[¤uvNQPab�PS}gb }�^`HK[OJM�KP���dMHK[cb\Hl^i}���dobQb��KPa[�P�u©�Å�
�rP�u�doLO�lk�}gNQJMLOPsbQ��}�b_bQ�OP�N�d~}Mk�^x�OdMLO��k���P�LO[�kUPaN uvdo[�^`bQN�L�uvbQHpdo[�}�bª^xPa�~P�Ny}g�
�«dMHK[cby^_^`H $ LO�Kbq}g[OP�doL�^`�K�~T ¬\doHp[OJnbQ�OHl^\�rdMLO��k�LO[¤kUdoLO��bQP�kU�p��Hp[Ub�NQdckUL�u�Ps^xd $ P
HK[OP 6ÃuvHpPa[�uv����f{dMN�P�¢O} $ �O�KP �t^xd $ PnbQN�L�u©��^��rdoL���k���}a�~P�b�d�b�Ny}a�~Pa�Éf{L�NQbQ��PaN
bQdnJoPabSbQdnbQ��PaHKNª��doHp[Ubªdgf �rdMNQ������LObª�rdoL���k�}g�K�pd�� bQ��P�Pa[cbQHpNQP�bq}o^x��b�d���P
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­�[OH�^`�OP�k $ dMNQPª�~LOH�uy�c�K�~T

�r�OP ^Q} $ Ptb`�U��P�^¡d�f�H�^�^xLOPw^�}gNQHl^xP�^��i�OPa[SkUPw^xHKJM[OHK[�J\��}�Ny}��K�KP��~do�Ob�H $ Hp��}gb�HKdo[ }g�pJodMNQHKb�� $ ^�T
� LO�O��d~^`PibQ��}�btHK[ kUdoHp[OJ_��}�Ny}g�p�KPa�~��Ny}g[¤u©� }g[�k���doL�[�k¡�~�rPZ�rdoL���k¦�pHK�~Ptb�d_bQdjPa�M}g�pL�}gb�Pr[OdckcP
� = bQ�¤}gbª��}o^jbQ�OP��OHpJo�OPw^xb_�M}g�pLOP�dgf�� =� T 8edM[�^xHlkUPaNª}n^`bQNy}�bQPaJM���i�OP�NQPs}gb P�}ouy��HpbQPaNq}gbQHpdo[
d�ftb��OPª�ONy}�[�uy��}g[¤kÃ��dMLO[�k�}g�pJodMNQHKb�� $ �~bQ��P\°n[OdckUPw^z�iHpbQ�nbQ�OPª�OHpJo�OPw^xbi�M}g�pLOP�^rdgf�� =� }�NQP
P��o}��KL�}�bQP�kÅ�Udo[�P¦�c�sP�}ouy��dgf�bQ��Pi°n}a�o}�HK�l}g�O�pP_�ONQdcu�P�^Q^`doNy^�T3�r��Pa[��ObQ��P_JoPa[�PaNy}�bQP�knuy�OHK�lkUNQPa[
[�dckUP�^e}gN�Pr��}M^Q^xPwk ��}Mu©�ªb�dª} $ }M^xbQP�NI�ON�dcuvP�^�^v�~}�[�k�bQ�OPi��NQdcuvP�^�^IH�^¥NQPa��P�}�bQP�k¡T�mIPaN`f{doN $ HK[OJ
��Ny}g[¤u©�´}g[�k ��doLO[¤k HK[ b��OH�^�� }a� HK[�uvN�P�}o^`P�^�b��OP�} $ dMLO[cb�dgf ^x�c[�u©��NQdo[�HK��}�bQHKdM[ dgf bQ�OP
}��KJMdoNQHpbQ� $ �r}�[�k HK[�u�NQP�}M^xP�^�b��OP��M}g�pLOP�d�fSÁrT'�r��H�^s^x�c[�u©��NQdo[�HK��}�bQHKdM[ Hl^ [OdMb�[�P�uvP�^�^Q}gN��
f{dMN�bQ��P�uvdoN�NQP�uvb�[OP�^�^�dgf bQ�OP�}��KJodMNQHpbQ� $ T ��[ fÀ}Muvba�iHK[ dMNykUP�NÃf{dMN�bQ��P��ONy}�[�u©�Æ}�[�kÆuvLOb
}��KJMdoNQHpbQ� $ bQdS��P�u�doNQN�P�uvb��µ�ZPªua}�[�L�^xP }g[c���M}g�pH�k���dMLO[�k�HK[Uf{dMN $ }�bQHpdo[��cuvLObeHp[Uf{doN $ }gb�HKdo[ �
}�[�k¨�¤^xPaL�kcdcuvd~^`b_HK[Uf{dMN $ }�bQHpdo[�T��rP�u�}gL�^`P¦d�ftb��OH�^��O�rPS^Q}a�nbQ�¤}gbjbQ�OPª��}�Ny}g�p�KPa����Ny}g[¤u©�]}g[¤k
��dMLO[�k�}��KJodMNQHpbQ� $ ��}M^��É¸��
	�¶ �,�����) �(!����
 ���4��(!�5 ©¸��aº �� ©¸ *�¸�����¶��I}�[�k��ZP��Odo��P�b�d¨P�¢U�O�pdoHpb
b��OH�^IfÀ}MuvbebQd�kcP�^xHpJo[sPv§ÅP�uvbQHp�~Pr��}�Ny}��K�KP��«��Ny}g[¤u©��}g[�k���doLO[¤k¨}��KJMdoNQHpbQ� $ ^vT¥¾�do��}�[C	 �MV,��}g[¤k
�_L $ }gN ��� �,����	�� Ê �O^`�Od��rP�kªbQ��}�be}o^`�U[�uy�ON�do[OdML�^tH $ �O�pP $ Pa[~by}�bQHKdM[�^«d�fÅ�ONy}�[�u©�s}�[�k���doLO[¤k
}��KJMdoNQHpbQ� $ ^rua}�[���PS^xHKJM[OH ­«ua}g[cbQ�p� $ dMNQP_P�6nuvHpPa[cbrbQ�¤}g[]^x�c[�uy�ONQdM[OdoL�^iH $ �O�KP $ Pa[cby}�bQHKdM[�^vT

Y\[�dobQ��PaNr� }w��b�d��pP�^Q^`Pa[�b��OP_�M}g�pLOPjdgf¥Á�H�^ebQdSHK[�uvN�P�}o^`P\b��OP BQJoNq}gHp[���dgf�uvd $ �OLObq}gb�HKdo[ T
GOdMN�Pa¢�} $ ���KP~��}n�ONQdcu�P�^Q^`doNsuvdMLO��k�P��o}��KL�}�bQP $ doNQP�b���}g[ÂdM[OP�[OdckUP��«P�f{doNQP���}o^�^xHK[�J�bQ�OP
JMPa[OPaNq}gb�P�k�u©��HK��kcNQPa[]��}ouy��b�dn} $ }o^`bQPaNj�ONQdcu�P�^Q^�T���[�kUH §ÅPaN�Pa[Ub uvdM[Ub�Pa¢Ubq^v�¡b��OH�^j��}o^_��PaPa[
N�Pvf{PaN�NQP�k�bQd }o^ Bq^Qua}��KHp[OJ Ä LO����b��OP_��}�Ny}g�p�KPa�Å}��KJodMNQHpbQ� $ 	�� Ê � 	 �MRA� 	���R �9	 ³o³�R,��T:8Z}�NQP $ L�^`bÉ��P
bq}g�~Pa[��i��Pa[n^Qu�}g�KHp[OJ Ä LO��}_��}gNq}g�K�pPa��}��KJodMNQHpbQ� $ f{dMNi}g[c��u�d $ �OL�bQHK[�J_by}M^x�s�i�OPaNQPib��OPj�rdoN��
Hl^_kUPab�PaN $ HK[OP�ksHK[�}nkU�c[�} $ H�u\fÀ}o^`�OHKdM[���^`L�u©��}M^\H�^jbQ�OPsua}M^xPSHK[�bQ��P��ONy}�[�u©� }g[�k���doLO[¤k

Ê �



}��KJMdoNQHpbQ� $ TnG¤dMN�Pa¢�} $ �O�KP~�Å�rP $ }a�]Pa�M}g�KL¤}gbQP $ doN�P�[OdckUP�^��i�OP�[��ONQdcu�P�^Q^`doNy^�P��o}��KL�}�bQP
$ LO�pbQHK���KPj[OdckUP�^iHK[]do[OPSHKbQP�Ny}gb�HKdM[��O�i�OH�uy�nNQP�kcL�uvP�^ibQ�OPS^`�«P�P�kULO��Tj��[nJoPa[�PaNy}������rPª�rdMLO��k
�pHK�~PªbQd�}g�p�i}a��^\Pa¢c�O�KdMHKbi��}�Ny}g�p�KPa�pH�^ $ }gb_b��OP�u�d~}gNq^xP�^`b_JoNq}gHp[��«d ^Q^`HK�O�pP~�¡�i�OHp�KP $ HK[�H $ H �aH [OJ
b��OPª[OPaJ }gbQHp�~P_Pv§ÅP�uvbq^rbQ��}�b\Hp[�uvN�P�}o^`HK[OJ�b��OPªLO[OHKbid�feu�d $ �OL�by}gb�HKdM[ $ HKJo�cbe��}a�~P~T

hjL�^`by}wfÀ^`do[ ¸ � �,����	����A�Z�rPaN�P�bQ��P�­�Ny^`b�bQd kUP $ dM[�^xb�Ny}gb�P��Od�� bQd B���P�}gb5��Y $ kO}g�O�4� ^
�l}a� �c�Â^Qu�}g�KHp[OJ Ä LO�ÂbQ��P��ON�do�O�pP $ ^`HK�aPnb�d�}ouy�OHKPa�~P�[OP�}gN��pHK[OPw}gNs^x��PaPwkULO��^�T �r�OHl^���}o^`H�u
u�do[�uvP��Ob�� }o^ f{dMN $ }��KHp�aP�k��c� �_L $ }�NS}g[�k��j}gd 	�� �,�À�I�i�Od]HK[cbQNQdckcL�uvP�k�b��OPnuvdM[�uvPa��b�dgf
b��OP � ¶ ( ¸ 
'� � ¸���������º ��� �4��(!�UT��r�OP\Hl^xd~P 6ÃuvHpPa[�uv�_f{LO[�u�bQHKdM[��¥¯��
	�°«±¥dgf�}_��}�Ny}��K�KP���}g�pJodoN�HKb�� $
Hl^IbQ��P\Nq}gbQPid�f�JMNQd��ibQ�sdgf �ONQdM�O�KP $ ^xHp�aPª¯���±IN�P��~LOHKN�P�k¦b�d¦�~P�Pa��b��OP\P�6nuvHpPa[�uv� dgf¥}_��}�Ny}��K�KP��
}��KJMdoNQHpbQ� $ uvdo[¤^xby}�[UbÃ}o^�bQ�OP�[cL $ ��PaN�dgfS�ON�dcuvP�^Q^`doNq^�¯K°�±�HK[¤uvNQP�}M^xP�^�T GOdoN�Pa¢�} $ �O�KP~�ZH f
�¥¯��
	�°«±ZH�^i}�[¨P�¢U��do[�Pa[Ub�H�}��«f{LO[�u�bQHKdM[��ObQ��P�}��KJMdoNQHpbQ� $ H�^r��d~doN��K�n^�ua}g�l}g�O�pP�^`HK[�u�P_HKbi�iHp�K�¡��P
kcH 6ÃuvLO�Kb�b�d\dM�Oby}�HK[�JMd~dck�^`�«P�P�kULO��^�do[��l}gN�JoPr[cL $ ��PaNy^�dgfÅ�ONQdcu�P�^Q^`doNy^¥LO[O�KPw^Q^�bQ�OPZ�ONQdM�O�KP $
^`HK�aP H�^rPa[OdMN $ dML�^vT

�r�OPZdo�Ob�H $ Hp��}gb�HKdM[¦��NQdo���KP $ ^¡�ZPZ^xbQL¤kU��}�NQP � m Ä 8ed $ �O�KPab�P~� $ P�}�[OHK[�JibQ��}�bt}��K�c�U[Od��i[
}��KJMdoNQHpbQ� $ ^\NQP��~LOHpNQPs}g[¤k�} $ dMLO[cb_dgfj�ZdoNQ��P�¢U��do[�Pa[Ub�H�}��tHK[�bQ�OPs�ON�do�O�pP $ ^xHp�aP�HK[�doNqkUPaN
b�d¨­�[¤k�}�^`do�KL�bQHKdM[�HK[�bQ��P��Zd~^xbsu�}o^xP T0�r�OPaNQP�f{doNQP � f{dMN�}nNQP�}M^xdo[¤}g�O�pP�H $ ���KP $ P�[cby}gb�HKdM[��
}s�KHK[�P�}gNjHK[�u�NQP�}M^xP�Hp[�b��OP�[cL $ �«P�NidgfZ�ONQdcu�P�^Q^`doNy^_N�P��µL�HKNQPw^zdM[O�K�]}��pdoJ~}�NQHpbQ� $ Hlu_HK[�uvN�P�}o^`P
Hp[�bQ�OP���NQdo���KP $ ^xHK��P�HK[�doNqkUPaNªbQd $ }gHp[Ubq}gHK[]bQ�OPs^�} $ P�P�6nuvHpPa[�uv� T_Yib\­�Ny^`bªJo��}�[�uvP~�ÅbQ�OP
^`LO�O�pHK[OP�}�NQHpbx��d�ftb��OP_Hl^xd~P 6ÃuvHKP�[�uv��f{LO[�u�bQHKdM[]^xPaP $ ^£b�d���P�}�JMd~dck¨b��OHK[OJ���^xHp[�uvP_HpbrH $ �O�KHpP�^
b���}gb�b��OP��ON�dcuvP�kUL�NQP�^��iHp�K�Zuvdo[¤^xH�kcPaNa��^xL�uy� }o^��ONq}g[�uy�Â}g[¤k¿��dMLO[�k¡�Z^x�OdMLO��kÂ^�ua}g�pP��rPa�p��T
�jdg�ZPa�~PaN�� Hpb�}���^xd $ P�}�[�^¦b���}gbSHK[�uvN�P�}o^`HK[OJ]bQ�OP�[UL $ ��PaNªdgfj�ON�dcuvP�^�^xdoNq^ �c��}�^ $ }g�K�j¯{doN
�pHK[OPw}gNv±�} $ doLO[cbe�iHK�p�«[�dobr�pP�}oksbQd�}S^xH $ HK�l}gNtJMNQd��ibQ�nHK[sbQ��Pª^xHp�aP\d�f¥bQ�OP �ONQdM�O�KP $ b���}gbZ�rP

Ê��



}�NQPS}g���KPªbQd�^xdM�K�~P~T
��[]}g�p�¡bQ��P¦��NQP�uvPwkUHK[OJ kUH�^�uvL�^�^xHKdM[n�rPª��}a�~P_[OPaJM�KP�u�bQP�k�b��OP_Pv§ÅP�u�by^rdgf£uvd $3$ L�[OH�ua}�bQH do[

d��~PaN��OP�}Mk�HK[skUPab�PaN $ HK[OHp[OJibQ�OP ^x��PaPwkULO�sdgfÅ��}gNq}g�p�KPa�O��NQdoJMNy} $ ^vT38ePaN�by}�HK[O�p�~�gb��OPjdg�~P�NQ�OP�}Mk
d�fSuvd $3$ L�[OH�u�}gb�HKdo[ �«P�bx�ZPaPa[Âb`�rd��ON�dcuvP�^�^xdoNq^�ua}�[O[Odob ��¸#� ·�b�d�H $ �ONQd��~P�b��OP]^x��PaP�kcLO��T
¯ �\dob�P�b���}gbnb��OP�u�d $3$ LO[OHlua}gb�HKdo[ dgf BQL�^`Pvf{LO�[�ÂHK[Uf{dMN $ }�bQHpdo[ ��Pab`�rPaP�[ �ONQdcuvPw^Q^xdMNy^��#�!�

��NQdckUL�u�P�^x��PaPwkULO��T ��P]kUPa�l}a� b��OP]kUH�^�uvL�^�^xHKdM[ dgfªb��OP�^`P�Pv§ÅP�uvbq^ L�[Ub�HK� �~P�u�bQHKdM[ RUT VcT V~±yT
�r��P¨d��~PaN��OP�}Mk N�P��µL�HKNQPwk�bQd���}M^Q^�} $ Pw^Q^Q}�JoPnu�}g[Â��P��ONQdM�~Pa[�Hp[Ub�d�bQ�ON�PaP���}�NQby^�T�GIHKNq^xb
b��OP $ P�^�^Q}gJMP $ L�^`br��P��¤}ouy�~P�k¡T3�~P�u�do[�k¡�Ob��OP $ P�^�^Q}gJMP $ L�^`br��P�^`Pa[cbidg�~P�NrbQ��P�uvd $3$ L Ä
[�H�ua}�bQHKdM[�uy��}g[�[OPa�¥bQdsbQ�OP�N�P�uvPaHp�UHp[OJ��ON�dcuvP�^�^vT$�r�OHpNyk¡��bQ�OP $ P�^�^Q}gJMP $ L�^xbi��PSLO[O��}Mu©�~P�kÅ�
Hp[Ub�PaNQ��NQPab�P�k¡�Å}g[�k�kUHl^x��}�byuy�OP�k¡T �r�OP�P 6ÃuvHpPa[�uv��d�fZbQ�OP���}Mu©�cHK[�JO��^`Pa[�kUHp[OJO��}�[�k�LO[O��}Mu©� Ä
Hp[OJ��ON�dcuvP�kULON�P�^jkUPa��Pa[�kO^rdM[�b��OP $ P�^Q^�}gJMP¦�¤}o^Q^`HK[OJsHK[cbQP�NxfÀ}ou�P_L�^xPwk¨}�[�k¨b��OPªLO[�kUP�NQ�K�cHK[�J
u�d $ �OL�bQPaNe��}�NykU� }gNQP T �r�OP_H $ �«dMNQbq}g[cbr��doHp[UbZbQd $ }��~PiHK[�dMLONjuvdo[cbQP�¢UbeH�^ebQ��}�bibQ�OP �rdoN��
}�[�k�bQH $ PrNQPw�µLOHpNQP�kªbQdª��}M^Q^ $ P�^Q^�}gJoPw^Iby}��~P�^IbQ��Pi�O��}MuvPidgf dobQ��PaNZuvd $ ��LObQHp[OJ\bq}o^`�O^e�i�OH�uy�
$ HKJo�cbr��P $ dMNQP_L�^`Pvf{LO��b�d�bQ�OPS}g�pJodMNQHKb�� $ T

�iPaJ~}�NykU�pP�^Q^rd�febQ��P $ P�^�^Q}gJMPª��}o^�^xHK[�J��pHK�ONq}gNQ�s��PaHK[�J�L�^xP�kÅ�ObQd�P�}Mu©� $ P�^�^Q}�JoP_b��OPaNQP H�^
}��O��Pa[�kUPwk¨}s^ $ }g�K�Å} $ doLO[cbrd�ftHp[Uf{doN $ }gb�HKdM[���PaNQbq}gHK[�HK[OJ�b�d�bQ�OPS^xdMLONyu�P�}�[�knkUP�^`bQHK[¤}gbQHpdo[
d�fªbQ��P $ P�^Q^�}gJoP �e}o^��ZPa�K� }o^�dobQ��PaN�bQP�uy�O[OHlua}g� kUPabq}gHK�l^vT �rP�u�}gL�^`P¨d�fªbQ��H�^��OP�}MkUPaN��ÉHpb�H�^
JMPa[OPaNq}g�p�K� $ dMNQPnP 6ÃuvHKP�[UbªbQd bQNQ� bQdÂ^`Pa[�k }�f{Pa� �l}gN�JoP $ P�^Q^�}gJoPw^v�eNy}gb��OPaNsbQ��}�[ $ }�[U�
^ $ }g�p� $ Pw^Q^Q}�JoP�^�T

�r�OP $ P�^�^Q}�JoP���}M^Q^xHp[OJn�KHp�ONy}�NQHKPw^\�rPsuvdM[�^xHlkUPaNª��}a�~P $ P�^Q^�}gJoPs�~LOPaL�P�^\bQd]��}g[¤kU�KP�Hp[ Ä
u�d $ Hp[OJn}g[¤k¿dMLObQJMdoHp[OJ $ Pw^Q^Q}�JoP�^�T0�r�OP�L�^`P�dgf bQ�OPw^xPn�~LOPaLOPw^¦}MkOkO^S}g[ÂPa¢cbQNy} $ P $ doN��
u�do�c�¨Hp[�^xb�NQL�u�bQHKdM[�P�}Mu©�]bQH $ Pª} $ Pw^Q^Q}�JoPSH�^ibQd���Ps^xP�[Ub�T��r��P $ P�^Q^�}gJMP��~LOPaLOP�^j}gN�P��ON�d Ä
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u�P�^Q^`P�k�HK[]}¦­�Ny^`b Ä HK[ Ä ­�Nq^xb Ä doL�b_doNqkUPaNaT
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�r��P\fÀ}ouvbib���}gbiHp[Uf{doN $ }gb�HKdM[�[OP�P�kO^rbQdS��P�^`��}gN�P�kn} $ dM[OJ���NQdcuvP�^�^xdMNy^iH�^ÉdM[OPªdgf�bQ�OP uvd $�Ä
���KH�u�}gbQHpdo[�^ªdgf ��}gNq}g�p�KPa�juvd $ �OLOb�HK[OJ��I�OL�b�HKb�u�}g[ }g�l^xd��«PndM[OPndgf bQ�OP $ }�7QdMN�^`doLONquvP�^�dgf
H $ �ON�dg�~Pwk¦��PaNxf{dMN $ }�[�uvP~T¥��[sbQ�OPj��}gNq}g�p�KPa��}��KJMdoNQHpbQ� $ ^£�ZP_^`bQL�kc�~�~HK[Uf{dMN $ }�bQHKdM[�JoPa[�PaNy}�bQP�k
}�b_bQ��P��M}gN�HKdoL¤^z�ON�dcuvP�^�^xdoNq^ $ }a����P���Pa[OPv­«uvH�}���bQd�b��OP��ZdoNQ�ndcuau�LONQHp[OJ�}�b_dob��OPaNj�ONQdcu�P�^ Ä
^`doNq^vTeGIHpJoLON�PrRcT��\d�f�bQ��Pi^xPw}gNyuy��b�NQPaPed�f�}i�ONq}g[�uy��}�[�k���doLO[�k���NQdcuvP�kcLONQPZ�«P�Nxf{doN $ P�k_��dob��
�c��do[�P_}�[�k b`�Zd¦��NQdcuvP�^�^xdMNy^ $ }��~P�^ HpbZuv�KP�}�Nt�Od�� ^`LO��PaNQ�pHK[OPw}gNZ^x��PaP�kcLO�nua}�[�dcuau�LONaT �~LO� Ä
��d ^xPjbQ��}�b��*),+.-��o�i�OH�uy��H�^¡f{doL�[�k�}�be[OdckUP��U�~Hl^t^xL�uy��bQ�¤}gb � >�0/ � �*)1+.-32�4�¼ R 	 Ê 	 ½a½a½ 	 �~T
�r��PaNQPvf{dMNQP~�¥�i�OPa[ �*)1+.-ÂH�^ f{dMLO[�k¡�tb��OP�^`P�[OdckcP�^�ua}g[ �«P��ONQLO[�P�k¡T �r�OP��KP�f{b¦��dMNQbQHpdo[Âdgf
b��OP�­�JoLON�P�^`�Od��j^�}n^xPw�µLOP�[Ub�H�}g���ONy}�[�u©� }g[¤k���doLO[�k�bQNQP�P~���i�OPaNQP�b��OPs[UL $ ��PaNy^j�U�]bQ�OP
[�dckUP�^tHK[�kcH�ua}�bQPrHp[��i�OH�uy��doNqkUPaNtb��OPi[OdckUPw^É�rP�NQPi^`P�}gNqu©��P�k¡TtY ^Q^xL $ HK[OJjHKb�by}g�~Pw^Ido[OPib�H $ P
L�[OHKbZbQd�Pa�M}g�pL�}gb�PªP�}ouy��[OdckUP �O�rP_N�P��µL�HKNQPjbQP�[¨b�H $ PiL�[OHKbq^rbQdsuvd $ �O�KP�bQPibQ��Pª^xP�}�Nyuy��T �r�OP
N�HKJM�Ubª��doN�bQHKdM[ÂdgfjbQ��P ­�JMLONQPÃ^x�Od��j^�}¨��d ^Q^xHp�O�KPÃ}g�K�pdcua}gb�HKdM[�dgf �rdoN���b�d�b`�rd]�ONQdcu�P�^Q^`doNy^
�i��Pa[�bQ�OPs^�} $ Pª�ON�do�O�pP $ Hl^zb�dn�«Ps^`do�p�~P�k¡T_��[�b��OH�^jua}o^`P~��^`HK[�uvP � ),+.- Hl^ f{dMLO[�k�P�}gN��KHpPaNa�
[�dckUP�^ �65 	 �67 	 ½a½�½ 	 �98�}gN�P�[Odobs^`P�}gNqu©��P�k¡�t}�[�k��ZP�NQP��~LOHpNQP�do[��K��bQ�ON�PaP�bQH $ P�LO[OHpby^ªbQd
^`do�p�~PibQ�OPi�ON�do�O�pP $ � }ª^xL��«P�NQ�KHp[OP�}�Nr^`��PaP�kULO� T �\P�}�NQ�p��Pa�~PaN��S}gLOb��OdoNZ�i�Odª��}o^t�OLO���KH�^`�OP�k
dM[���}�Ny}��K�KP��KHK��HK[OJSbQ�OPª�ONq}g[�uy��}�[�k¨��doL�[�k�}g�pJodoN�HKb�� $ ��}M^\NQPa��dMNQbQPwkÃdM[�b��OP�Pa¢cH�^`bQPa[¤uvP_dgf
^`LO��PaNQ�pHK[OPw}gNj^x��PaPwkULO�nHK[nbQ��PaHKNjuvd $ �OLObq}gb�HKdo[¤}g�¡P�¢U��PaN�H $ Pa[cby^"	 ³ �oR,� 	 R � ��	 ��� ��T

Y $ dMNQPªkUHl^xb�LONQ�OHp[OJ�uvdo[�^`P��~LOPa[�uvPªd�ftb��OP¦fÀ}MuvbibQ��}�b\Hp[Uf{doN $ }gb�HKdM[ $ L¤^xbi��PS^x��}�NQP�knH�^
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t = 1

t = 2

t = 3

Processor 2Processor 1
Optimal solution

t = 10

GIHpJoLON�P�RcT��cX �~L��«P�NQ�KHp[OP�}�N��~��PaP�kcLO��Hp[ �rNq}g[�uy�]}g[�k �rdMLO[�k

�i��Pa[�HK[Uf{dMN $ }�bQHpdo[�H�^j[Odobª^`��}gN�P�k�HK[cbQPa�p�KHKJMPa[cbQ�K� �UHKb H�^\��d~^�^xHp�O�KP�b���}gbS}�uvd $ �OLOb�HK[OJ�by}o^`�
bq}g�~P�^_�pdo[OJMPaN�dM[Â}¨��}�Ny}��K�KP�� $ }ouy�OHp[OP�bQ��}�[�do[¿}�^xPw�µLOP�[Ub�H�}g� $ }ouy�OHK[�P~T �~d $ Ps}�LObQ��doNy^
�¤}w�~P Pa¢U����}gHp[OP�knuvdM[�kUHKb�HKdM[�^rLO[�kUP�Ni�i�OH�uy�nbQ�OP�^`P�¶`·«¸y¸�¹~ºa· �!��(!*+(,��� ¸Q¶idcu�uvLON 	���� ��	 RMVA��T

GIHp[�kUHp[OJ�f{P�}o^`HK�O�pP�^`do�KL�bQHKdM[�^¦Pw}gNQ�pHKPaN HK[�b��OP���Ny}g[¤u©�Â}�[�k���doL�[�k��ONQdcuvPw^Q^¦Hl^_[OdobSbQ�OP
dM[O�K��� }a��HK[��i�OHlu©� ^xLO��PaN��KHp[OP�}gNS^`�«P�P�kULO� ua}g[�dcuauvL�NaT 8edM[�uvPaHp�M}g�O�p�~�¥}g[c��HK[Uf{dMN $ }�bQHKdM[
�i��H�uy� uvdMLO��k �OP��K� H $ �ONQd��~P�b��OP���doLO[�k�^ÃPw}gNQ�pHKPaNsHK[Æ}���}gNq}g�K�pPa� }g�KJMdoN�HKbQ� $ bQ�¤}g[ÆHK[Æ}
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u�d $ �OL�bQPaN }gNyuy�OHpbQP�uvb�LONQPw^É��}a�~P_�iHpbQ�nbQ�OP�HKN $ P�^�^Q}�JoP_��}M^Q^`HK[OJ�uvdoL�[Ub�PaNQ��}�NQbq^vT

�r�OP $ }gHp[]}okU�M}g[cby}�JoP�d�frb��OP $ }o^xb�PaN Ä �rdMNQ�~PaN }g�O��NQd~}Mu©���pHKP�^rHp[�b��OP¦fÀ}Muvb\b���}gb bQ�OPaN�P
P�¢UHl^xby^ }¨u�Pa[Ub�Ny}��tNQPa��d ^xHKb�doN���f{doNªHK[Uf{dMN $ }�bQHpdo[�T+�r�cL�^�� $ }�¢UH $ H �aH [OJ�L¤^xPvf{LO��HK[Uf{dMN $ }�bQHKdM[
^`��}gN�HK[OJ]¯�}Muauvd $ �O�KHl^x�OHp[OJ�hjd }g�¥�Q±eH�^i}�NQPa�l}gb�HK�~Pa�p�s^xH $ �O�KPjH $ ���KP $ Pv[cby}�bQHpdo[�kUPaby}�HK�ÀT

�r�OPedM�U�cHKdML�^IkcNy}a�i��}ouy�_d�fOb��OP $ }o^`bQPaN Ä �ZdoNQ�~P�N¡��}�Ny}okcHKJ $ Hl^¡bQ��}�b�bQ�OP $ }M^xbQP�N¡�ON�dcuvP�^Q^
$ }w�ª��P�uvd $ Pi^`�i} $ ��P�k¦�iHpbQ�sNQP��~LOP�^`by^ f{dMNtHK[Uf{dMN $ }�bQHpdo[�T¥� fÅbQ�OHl^£�¤}g�O��Pa[�^�� �#(!���x¸ ������(!�ªH�^
^�}gHlk¦bQd dcuauvLON�T:8edo[cbQP�[Ub�HKdo[ ^x�Od��j^IHpby^�[OPaJ }gbQHp�~PePv§ÅP�uvby^�HK[ªb��OPi}��OHK�pHKb`�_dgf¤bQ�OPZHK[Uf{dMN $ }�bQHKdM[
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^`��}gN�HK[OJs^`�O^`bQP $ bQd $ PaPabZh\d }g�¥���©T�� f�bQ��P $ }o^`bQPaNe��}M^i}���}�NQJoP [UL $ ��PaNedgf¥N�P��µL�P�^xbq^£f{NQd $
�ZdoN��~PaNy^��IbQ��Pa[�}n�rdMNQ�~PaN $ }a���i}�HKbªH�kc�KPsLO[Ub�HK�e}��K�ZbQ�OPsNQP��~LOP�^`by^S}gNQP�^xP�NQ�~P�k¡TnYj[Odob��OPaN
kcNy}a�i��}ouy�n�iHKb���bQ��P $ }M^xbQP�N Ä ^x��}a�~PªHK[cf{doN $ }gbQHpdo[]^x�¤}gNQHp[OJn^�u©�OP $ P_dcuauvL�Ny^\�i�OP�[�bQ��PaNQPSH�^
}���}�NQJMP�} $ doLO[cb\d�feHK[cf{doN $ }gbQHpdo[nbQds��P�^`��}gN�P�k�} $ dM[OJsbQ�OPS�ONQdcuvPw^Q^xdMNy^�T\��[]bQ�OHl^\ua}M^xP~�Å}
^`HKJM[OH ­Åu�}g[cbiH $ ��}g�l}g[�uvP HK[�b��OP $ P $ dMNQ��L�^�}gJMP�dcuauvLONq^ �]hjd~}g����� H�^i[Odob }ouau�d $ �O�pH�^`�OP�k¡T
�r��P $ P $ doNQ��H $ �¤}g��}�[�uvP $ }a���KH $ HKbeb��OPS}g�OHp�KHKb`��d�febQ��P¦�¤}gNy}��K�pPa�¥uvd $ �OLObQP�NibQds�«P�Nxf{doN $
Hpby^rN�P��µL�HKNQPwk�by}M^x�ÅT

��[�doNykcPaNªbQd]}g�p�KPa�cH�}�bQP�^`d $ P�d�fib��OP�kcNy}a�i��}ouy��^ d�fib��OP $ }o^`bQPaN Ä �ZdoN��~PaNª^Quy�OP $ P~�O�rP
$ HKJo�cbjuvdM[�^xHlkUPaN_��}a�cHK[OJÃ}¨kcP�^xHpJo[�}�bQP�k�[cL $ �«P�Nidgf+Bq^xPaN��~PaNy^���dgfZHp[Uf{doN $ }gb�HKdo[ T � �OPa[�}
��NQdcuvP�^�^xdMNÉN�P��~LOHKN�P�^ Hp[Uf{doN $ }gb�HKdM[��gHpbt�~LOPaN�HKP�^�bQ��Pj}g�O�ON�do�ON�H�}�bQPj^xP�NQ�~PaN¥bQd_N�PabQN�HKPa�~PeHpbaT9�r��H�^
u�}g[n��P�bQ��doLOJM�Ubjdgf£}o^j} ����� ¸���� � ¶�¸� � ¸� _}��O�ONQd }ouy��b�d�HK[Uf{dMN $ }�bQHKdM[n^x�¤}gNQHp[OJOT

�r�OP�}okc�o}�[Ubq}gJMP�dgf bQ�OPsuv�pHKPa[cb Ä ^xP�NQ�~PaN }g�O��NQd~}Mu©��H�^_b���}gbª�c��kUP�^`HKJM[�}gb�HK[OJ]}g[¿}g�O�ON�d Ä
��NQH�}�bQP_[cL $ ��PaNedgf�HK[Uf{dMN $ }�bQHKdM[n^xP�NQ�~PaNq^v�U�ZPªua}�[�}��K�pPa�UHl}gb�P_^`d $ P_d�ftb��OPªuvdM[Ub�Pa[cbQHKdM[n}g[¤k
$ P $ doN��ªH $ ��}g�l}g[�uvPZPv§ÅP�uvbq^Édgf¥b��OP $ }o^`bQPaN Ä ^`��}a�~Pj}g�O��NQd~}Mu©� � �OPa�K��HK[OJªL�^Z}ouy�OHKPa�~P_hjd }g��^
���r}�[�k���� b�d��OHpJo�OP�NjkUPaJoN�PaP�^�T

�\d��ZPa�~PaNa�tb��OPnH $ ���KP $ Pa[cby}gb�HKdM[�d�fS^xL�uy� }g�O��NQd~}Mu©� H�^s^xHpJo[OH ­Åua}g[cbQ�p� $ doNQP]uvd $ �O�pH Ä
u�}gbQPwk¡T �~��P�uvH ­Åua}g�p�K�~�Å�i��}gbSH�^�}�[ By}��O�ON�do�ON�H�}gb�P���[cL $ ��PaN dgfj^`PaNQ�~P�Ny^\f{doN }¨JoHp�~Pa[�b`�U��P
d�f_Hp[Uf{doN $ }gb�HKdM[�� Y\�l^xdO�tH fjbQ�OP�NQP�Hl^ $ doN�P�b���}g[Âdo[�P�^`PaNQ�~P�N¦f{doNs}�^`��P�uvH ­«u�b`�U��P�d�f_Hp[ Ä
f{dMN $ }�bQHpdo[���HK[�dMNykUPaN bQd���}a�~P }g[�Pv§ÅP�uvb�HK�~Pª��}�Ny}g�p�KPa��}g�pJodMNQHKb�� $ ���rP $ }a�¨[�PaP�k�^�u©��P $ P�^
b�dn^x�¤}gNQPsHK[cf{doN $ }gbQHpdo[ } $ dM[OJ�bQ��Ps^xPaN��~PaNy^ibQ�OP $ ^xPa�p�~P�^vT��e}ouy��dgfZb��OP�^xP���NQdo���KP $ ^ $ }a�
�pP�^Q^`Pa[�b��OP�kcPaJoN�PaP�b�d��i�OH�uy���ZP�}�NQP�}��O�KPSbQdn}Muauvd $ �O�KHl^x��hjd~}��e�yT¡Y ­�[�}g��kUNq}w�i�¤}ouy��dgf
b��OPªuv�pHKPa[cb Ä ^xP�NQ�~PaN�}g�O��NQd~}Mu©� �U�OLOb }¦�~PaN���H $ ��dMNQby}�[UbedM[OP~�UHl^Éb���}gbZL�^xHp[OJ��ON�dcuvP�^�^xdoNq^rdo[O�p�
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b�ds^xPaN��~P_HK[cf{doN $ }gbQHpdo[�b�d�dob��OPaNi�ON�dcuvP�^Q^`doNq^ $ }a��[OdMb\��P $ }��UHp[OJªL�^xPªdgf�bQ��P�u�d $ �OL�bQHK[�J
N�P�^xdMLONyu�P�^\bQd�bQ�OPaHpNzf{L��K�KPw^xbj�«dMbQPa[cbQHl}g�ÀT �r�OP�Hp[Uf{doN $ }gb�HKdM[�^`��}gN�HK[OJ]^�u©�OP $ PªH�^�¹!� ¶  �ºw· �4��� �
b��OP�[OdMN $ }��r�ZdoNQ� dgfjbQ��P�}��KJMdoNQHpbQ� $ T ��P $ }a��bQ�OPaN�Pvf{doN�P��iH�^`�ÂbQd�uvdM[�^xHlkUPaN�}��K�pdg�iHp[OJ
Hp[Uf{doN $ }gb�HKdM[�^`PaNQ�~P�Ny^Éb�d�}���^`d���PaNxf{dMN $ LO[�HKby^idgf£�rdoN��¡TZ��[�b��OH�^iua}M^xP~��NQPw�µLOPw^xby^Éf{dMN\Hp[Uf{doN Ä
$ }gbQHpdo[ $ }a��[OdobS��P�^`PaNQ�~Pwk LO[cbQHp�Z}wf{bQP�N�}�LO[OHpb�d�fj�rdoN���Hl^�uvd $ �O�pPabQP�k�dM[ÂbQ�OPn^`PaNQ�~P�N
��NQdcuvP�^�^xdMNa���KP�}MkUHK[OJ�b�d��OHKJM���l}gbQP�[�uv� �nuvdM[ ��HluvbQHp[OJ��iHKb�� hjd }g�¥�Q�yT
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��[Âu�do[cbQNy}M^xb�b�d�bQ�OP�f{Pabqu©��HK[Uf{dMN $ }�bQHpdo[Â^`��}gN�HK[OJ�^`�O^`bQP $ �¥�i�OPaN�P�}���NQdcuvP�^�^xdMN�NQP��~LOP�^`by^
Hp[Uf{doN $ }gb�HKdM[��Éb��OP���NQPvf{Pabqu©�¿^xbQNq}gb�PaJo� kUH�^`bQNQHp�OLOb�P�^�bQ�OP]HK[Uf{dMN $ }�bQHpdo[ÂbQd�bQ�OP]�ONQdcu�P�^Q^`doNy^
�i��PaNQPªHKbju�}g[n��P¦N�PabQN�HKPa�~Pwk��Kdcua}��K�p�~T

�r�OPj^`H $ ���KP�^`b��ONQPvf{P�byuy��^`��}gN�HK[OJS^�u©�OP $ PtH�^¥bQd_�ON�d~}MkOua}o^`bebQ�OPZHK[Uf{dMN $ }�bQHKdM[�b�dª}g�p�U�ON�d Ä
u�P�^Q^`doNy^�do[¤uvPeHKb¡��P�u�d $ P�^Å}a�o}�HK�l}g�O�pP~T ��Pe�iHK�p�oN�Pvf{PaN¡b�d\b��OH�^�kcPa�UHluvP�}o^¥}
�� �( �~¹!�#�g¶ � �K·  y¸ ��¸ �4���
Hp[Uf{doN $ }gb�HKdM[s^x��}�NQHK[�Js^Quy�OP $ P~T Y_kU�M}g[cby}�JoP�^edgf¥bQ��P_^�u©�OP $ Pj}gN�P\b���}gbZbQ�OP_Hp[Uf{doN $ }gb�HKdM[�H�^
}��K� }w��^i}a�M}gHK�l}g�O�pP_bQd�}��ON�dcuvP�^Q^`doN }g[�knbQ��}�bibQ�OP�NQPS}gN�P¦[�dsuvdo[cbQPa[cbQHpdo[nPv§ÅP�uvbq^vT �r�UL�^��O�rP
u�}g[�}Mu©��HKPa�~Pªhjd~}g�l^_�r}�[�k����yT �\d��rPa�~PaN��~bQ�OP�^`PªJod~}���^_}�NQP }ouauvd $ �O�pH�^x��P�k�}�b\b��OPªPa¢c�«P�[�^xP
d�fi��}M^Q^`HK[OJ }Ã�l}gN�JoP�[cL $ ��PaNjdgf $ P�^�^Q}gJMP�^v�¥^`d hjd }g�Z�Q���zHl^ [�dob $ Pab�T�Y\�l^xd���^xb�doNQHp[OJ�¯{�U�
N�Pa�O�pH�ua}�bQHK[�JU±�HK[cf{doN $ }gbQHpdo[Sdo[�Pw}ouy���ON�dcuvP�^Q^`doN $ }a�jL�^xPj}_^`HKJM[OH ­Åu�}g[cbt} $ doLO[cb�dgf $ P $ doN��
�ÃuvdM[Ub�Ny}gN���bQd�hjd }g��� � T

��d��KP�^�^xPa[ ^`d $ Psdgf bQ�OPn[OP�J~}gb�HK�~PsPv§ÅP�uvbq^��iHKbQ� NQP�^`�«Pwuvb�bQd�uvd $3$ LO[OHpua}gb�HKdM[�dgf bQ�OP
��NQd~}MkOua}M^xb Ä �ON�Pvf{Pabyuy� ^Quy�OP $ P �¡�rP $ HKJo�cbSuvdo[¤^xH�kcPaN���}a�cHK[OJ]P�}ouy���ON�dcuvP�^�^xdoN�uvdM�K�KPwuvbª}g[¤k
��do��k�Hp[Uf{doN $ }gb�HKdM[��Kdcu�}g�K�p��f{doNª}�b�H $ Pª��Pvf{dMNQP���}M^Q^xHp[OJnHKbjbQdndob��OPaN_��NQdcuvP�^�^xdMNy^vT$��Psua}g�p�
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^`L�uy��}n^Quy�OP $ P�} �aº � ¸� ©¸�¹ �K·  y¸ ��¸ �4����Hp[Uf{doN $ }gb�HKdM[�^x��}�NQHK[�J�^Quy�OP $ P~T�Yj[�}g�pdoJodML�^¦b�dnbQ�OP
N�Pa��}�bQHpdo[�^`�OHK�s��Pab`�rPaPa[sbQ��P_uv�pHKPa[cb Ä ^xP�NQ�~PaN�}g[�k $ }o^`bQPaN Ä �ZdoNQ�~P�Ne^x��}�NQHp[OJs^Quy�OP $ Pw^ Hp[ f{Pabqu©� �
b��OPªkUP�JoNQP�P_bQdS�i�OH�uy�n^xd $ Pjdgf�bQ�OP_JMd~}���^i}gN�P $ PabZua}�[���PªHK[�uvN�P�}o^`P�k��OLObj}gbZbQ�OP �ONQHluvP_dgf
N�P�kUL�u�HK[OJsbQ�OP kUPaJMNQPaPªbQd��i�OH�uy�ndobQ��PaN\JMd~}���^ª}gN�P $ Pab�Tr��[]��}gN�bQH�u�LO��}�Na�Uf{doN bQ�OPS�OLU§ÅPaNQPwk Ä
��NQPvf{Pabqu©�¿^Quy�OP $ P~�t�ZPnNQP�kUL¤uvPnbQ�OPn[cL $ ��PaNSdgf $ P�^Q^�}gJoPw^�^xPa[cbn¯ �OP��K�OHp[OJ�}Mu©��HKPa�~Pnhjd~}g�
���Q�Q±yT �\d��rPa�~P�Na�UL¤^xPvf{LO��Hp[Uf{doN $ }gb�HKdM[ $ }a����PS^xHpbQb�HK[OJsHK[n�OLU§ÅPaNq^v��}�[�k hjd~}��t�eH�^j^Q}�bQH�^�­�P�k
b�d�}��pP�^Q^`PaNjkUPaJMNQPaP T

Y\�l^xd��Éb��OP]uvd $ ���KPa¢cHKb`��d�fªbQ��P¨H $ �O�pP $ P�[Ubq}gbQH dM[�d�fS} ��LU§ÅPaNQP�k Ä �ON�Pvf{Pabqu©�Â^�u©��P $ PsH�^
^`d $ P��i��}gbª�OHpJo��T���[���}gN�bQHluvLO��}�Na��}g�O�ON�do�ON�H�}�bQPn�OLU§ÅPaN ^xHK��P�^\f{doN�b��OP�Hp[Uf{doN $ }gb�HKdo[ $ L�^`b
��P�kUPab�PaN $ Hp[OP�k�bQ�¤}gbª��}g�l}g[�u�P�bQ�OP�[cL $ �«P�N\d�f $ P�^�^Q}�JoP�^_^`Pa[cb_�iHKb���b��OPs}a�o}�HK�l}g�OHp�KHKb`�ndgf
Hp[Uf{doN $ }gb�HKdM[ª}gb�}g�p�~bQ�OPZ�ONQdcuvPw^Q^xdMNy^�TeY\[S}gH $ dgf�b��OPeNQP�^`P�}gNqu©�ªH�^�bQdiP�¢O} $ HK[OP�bQ�OHl^��µLOPw^xbQHpdo[
f{dMNidoLONj��}�Ny}g�p�KPa��dM�ObQH $ HK�w}gbQHpdo[�}g�pJodoN�HKb�� $ ^vT

� fj�rP�uvdMLO��k�^`d $ P��Od�� �c[Od�� do[Â�i�OH�uy���ONQdcuvPw^Q^xdMNy^�HK[Uf{dMN $ }�bQHpdo[��i}M^��KHp�~Pa�K�nbQd���P
L¤^xPvf{LO�À���rP�uvdoLO�lk�^`H $ ���K�n��}o^�^¦b��OP�L¤^xPvf{LO��HK[Uf{dMN $ }�bQHKdM[�bQd]bQ�OP�^`P���NQdcuvP�^�^xdMNy^vT ��P�ua}g�p�
^`L�uy�Æ}�^Quy�OP $ P]} ¶�¸ �K¸�� �4� � ¸ �K·  y¸ ��¸ �4��� Hp[Uf{doN $ }gb�HKdM[ ^`��}gN�HK[OJ ^�u©�OP $ P~T �r�OP�}okc�o}�[Ubq}gJMP
d�fj}n^xP��KP�uvb�HK�~P Ä �ON�Pvf{PabyuQ�]^`��}gN�HK[OJ ^Quy�OP $ PªH�^_dM�U�cHKdML�^ ��Hp[Uf{doN $ }gb�HKdM[�H�^ª^`��}gN�P�k �iHpbQ��[Od
u�do[cbQPa[cbQHpdo[�Pv§ÅP�u�by^i}g[¤k¨�iHKb�� $ HK[OH $ L $ [cL $ ��PaNed�f $ P�^�^Q}gJMP�^vT �r�OP�kcH�^Q}MkU�M}g[cby}�JoP�d�fZ}
^`Pa�KPwuvbQHp�~P Ä ��NQPvf{PabquQ��^`��}gN�HK[OJ ^Quy�OP $ PSH�^_��PaHK[OJ }g�O�pP�b�d��c[Od�� �ONQPwuvH�^`Pa�K�n�i�OPab��OPaNSdoN�[�dob
^`��}gN�HK[OJjHK[cf{doN $ }gbQHpdo[ª�iHK�p�o��PrL¤^xPvf{LO�c}�[�k¦P�¢O}MuvbQ�p�\�i�OHlu©�ª�ON�dcuvP�^�^xdoNq^ b��OPrHp[Uf{doN $ }gb�HKdM[_�iHK�p�
��P_L¤^xPvf{LO�ÀTtGOdoNeb��OP_do��bQH $ HK��}�bQHKdM[�}��KJodMNQHpbQ� $ ^t�ZP_^`bQL�kU� �µ�ZP\�iHp�K�Å}gb�bQP $ �ObtbQd kUPab�PaN $ Hp[OP
�i��PabQ�OP�NidoNj[OdobidM[OP�ua}�[]kUPa�~Pa�pdo�n^`Pa�KP�u�bQHK�~P Ä �ON�Pvf{Pabqu©�s^�u©�OP $ P�^vT

�r�OPw^xPrHlkUP�}M^Idgf�Hp[Uf{doN $ }gb�HKdM[�^x�¤}gNQHp[OJª}�NQPr[�dobtLO[��KHK�~PeHlkUP�}o^�dgfÅ�ON�Pvf{Pabqu©�OHp[OJidoN�ua}Mu©�OHp[OJ
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f{dMLO[�kÂHK[ b��OP�­�Pa�lkO^ d�f_­��pP�^x��^xb�P $ ^ 	 �oR ���ikO}�by}���}o^`P�^�	 R	�A�À�rdoN $ L��KbQH Ä ��NQdcuvP�^�^xdMNs^x��}�NQP�k
$ P $ doN���uvd $ �OLOb�PaNi}�Nyuy�OHKb�P�uvb�LONQP�^ 	 ³M³o³���T
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GOdMN�^`d $ P�b`�c��P�^�dgfsHK[cf{doN $ }gbQHpdo[��iHpb $ }w� ��P���d~^�^xHp�O�KP�f{doN } �ON�dcuvP�^Q^`doN]bQd }gb�bQP $ ��b
b�d�JMPa[OPaNq}gb�P¨b��OPnHK[Uf{dMN $ }�bQHpdo[ÂHKbq^xPa� f��tNQP $ d��cHK[OJnb��OP�[OP�P�k�f{doN�bQ��P�HK[cf{doN $ }gbQHpdo[�b�d���P
^`��}gN�P�k¡T��r�OP�}MkU�M}g[cby}�JoP�^\d�ftb��OH�^j^Quy�OP $ P_}�NQPªdo�c�UHpdoL�^�XÉ[�d���}�[�kU�iHlkUbQ�]doNjHK[Uf{dMN $ }�bQHKdM[
��NQdcuvP�^�^xHp[OJ�b�H $ PsH�^�[OPaPwkUP�k¡�e}�[�k [Od uvdM[Ub�Pa[Ub�HKdM[ P�§¡Pwuvby^�dMN $ P $ doN���H $ ��}g�l}g[�uvPw^¦}�NQP
��NQP�^`Pa[Ub��i�OPa[ÆHK[Uf{dMN $ }�bQHKdM[ Hl^Ã[�dob]^x��}�NQP�kÅT �r�cL�^��¦hjd~}���^����Q�s}g[�kÆ��� }gN�P f{LO� ­��K�pP�k¡T
�jdg�ZPa�~PaN��µdM�U�cHKdML�^x�p��hjd~}��t�eua}�[O[Odobj��P�}Mu©�OHpPa�~P�k¡�c^`HK[�uvP [Od�Hp[Uf{doN $ }gb�HKdM[�H�^i^`��}gN�P�k¡T

¾�Hp[OH $ Hp�aH [OJnbQ�OPn�l}gbQP�[�uv��d�fª}MuauvP�^�^�bQd�HK[Uf{dMN $ }�bQHKdM[ *+�!�C(! *+�!� �)(��z��P]}ou�uvd $�Ä
���KH�^`�OP�kn�U�nbQ��H�^_^�u©�OP $ P~�OkcPa��Pa[�kUHp[OJ�do[���dg� �~LOH�uy�c�K��b��OP�Hp[Uf{doN $ }gb�HKdo[]H�^\�pdcua}g�p�K�nJoP�[ Ä
P�Ny}gb�P�kn}o^ido�O��d ^xP�k�b�d�NQPab�NQHKP��~P�k f{N�d $ HKbq^r�Kdcua}�bQHpdo[nLO[�kUP�N_}�^`��}gN�HK[OJ�^Quy�OP $ P TIYj[Odob��OPaN
��dMHK[cb�}��«dMLObn[Odob�^x�¤}gNQHp[OJ�Hp[Uf{doN $ }gb�HKdo[ÂHl^ b���}gb�f{dMN�u�PaNQbq}gHK[ b`�U��P�^�dgfªHp[Uf{doN $ }gb�HKdM[��i}
��NQdcuvP�^�^xdMN $ }a�¦fÀ}�HK�OHp[�JMPa[OPaNq}gb�HK[OJªL�^`Pvf{LO��HK[Uf{dMN $ }�bQHpdo[��oP��~Pa[�H f ^xL�uy��HK[Uf{dMN $ }�bQHpdo[sPa¢UHl^xbq^
P���^xP��i�OPaNQP HK[nbQ�OPS^`�O^`bQP $ T

����� 	 
�� 
�
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��Ps�OLOHK�lk�doLONª��}�Ny}��K�KP��ÉdM�ObQH $ HK�w}gbQHpdo[ }g�KJMdoN�HKbQ� $ ^\do[ bQdo��dgf������������rT�������������H�^ª}
^`dgf{b`�i}�NQPs^`�O^`bQP $ f{doN $ Pw^Q^Q}�JoPS��}o^�^xHK[�J¨b���}gb H�^\��}M^xP�k�do[�}�[ B�Pa[cbQHKb`� Ä G �c¾F����}gNq}okUHpJ $
�iN�HKb�bQPa[��c� � TcmIP�NQL $ }��K�l} 	 ³ �MV,��T������������¨�ON�dg�cH�kcP�^r}��OHpJo�OP�Ni^xd�f{b`�i}gN�P_HK[cbQP�NxfÀ}ou�P\�l}w�~P�N
}���dg�~PZbQNq}okUHpbQHKdM[�}g�c�ON�dcuvP�^Q^ Ä �¤}o^xPwk $ Pw^Q^Q}�JoPZ��}o^�^xHK[�Jª^x��^xb�P $ ^vT ��Ny}MkUHKb�HKdo[¤}g�K�p�~���OLO�K�c�_�ON�d Ä

� �



u�P�^Q^`P�^¦¯{L�^xL¤}g�K�p��� � ��� �ON�dcuvP�^�^xP�^y±j}gN�P�bQ�OPSLO[OHKbq^\�i�OHlu©� uvd $3$ LO[OHluv}�bQP_�c�nPa¢�u©��}�[OJoHp[OJ
$ P�^Q^�}gJoPw^vT���[ �����������r�Å}g[Â}MkOkUHpbQHKdM[�}g�Z��}a�~PaN_Hl^ª}okOkUPwk�d��~PaNªbQ�OHl^ �¤}o^xHlu ��NQdcuvP�^�^ Ä �KPa�~P��
$ P�^Q^�}gJoP Ä ��}M^Q^`HK[OJn�c�¨Hp[Ub�NQdckUL¤uvHK[OJ�bQ�OPsuvdM[�uvPa��b_dgfZ�KHpJo�cbQPaNjLO[OHpby^_u�}g�K�pP�k ¸����4���4� ¸Q¶~T �e}Mu©�
��NQdcuvP�^�^ruvdM[�^xHl^xbq^Édgf�}ª^`Pabrd�f¥Pa[Ub�HKb�HKP�^��o}�[�k $ P�^�^Q}�JoP Ä ��}o^�^xHp[OJ�Hl^£��PaN`f{doN $ P�ks}gbebQ�OP Pa[Ub�HKb`�
�pPa�~Pa��Nq}gbQ��PaNªbQ��}�[��ONQdcuvPw^Q^_�KPa�~P���T$�r�cL�^v�¡P�[Ub�HKbQHpP�^j^xPa[�k $ P�^�^Q}�JoP�^ibQdndob��OPaNªPa[cbQHpbQHKPw^v��}o^
dM�O��d~^`P�k¨b�d��ON�dcuvP�^Q^`P�^i^xP�[�kUHK[�J $ P�^�^Q}�JoP�^ebQd�dob��OPaNZ�ONQdcuvPw^Q^xPw^vT �£[cbQHpbQHpP�^eua}g[���PSuvN�P�}gb�P�k
}�[�k b�PaN $ HK[�}�bQP�k�kc�U[�} $ H�u�}g�K�p�~TC�r�OP $ }g�O�OHp[OJ�dgf Pa[Ub�HKb�HKP�^ªbQd � �_��� Ä �KPa�~Pa���ONQdcuvPw^Q^xPw^v�
}�[�k�b��OP $ }g���OHK[OJ�dgfjbQ��P��ONQdcuvPw^Q^xPw^¦bQdnb��OP��¤}gNy}��K�pPa�t�ON�dcuvP�^Q^`doNq^�ua}�[���P�uvdM[Ub�NQdM�K�KPwk�}gb
N�LO[cbQH $ P~T �£[cbQHpbQHpP�^rua}�[]uvNQP�}�bQPªdoNjbQP�N $ Hp[�}gb�P\dMbQ�OPaNiP�[Ub�HKbQHpP�^rkc�U[�} $ H�u�}g�K�p�~T

Y\[�dobQ��PaNIf{P�}�bQLON�Pi��}ouy�cHK[OJ_Hp[�bQNq}okUHpbQHKdM[�}g� $ P�^Q^�}gJMP Ä �¤}o^Q^`HK[OJªHp[Ub�PaNxfÀ}MuvP�^v�M^xL¤u©��}o^em �ª¾
	 Ê � ���eH�^�bQ�¤}gbsdgf �#(!���x¸ � � $ }�HK[cbQPa[¤}g[�uvP T�� f }�JoHp�~Pa[Âuvd $ �OLObq}gbQHpdo[ uvdM[�^xHl^xby^�dgf ^xP��~PaNy}��
^`by}�JoP�^��I�iHKb��Â^xd $ P $ P�^�^Q}�JoP Ä ��}o^�^xHp[OJ @w^x�c[�u©��NQdo[�HK��}�bQHKdM[�dcuauvL�NQHK[�J¨��Pab`�ZPaPa[�bQ��Pn^xbq}gJoPw^v�
b��OPa[�P�HKbQ��PaNª��}gN�NQHKP�Ny^_doN }gNQb�H ­Åu�H�}g� $ Pw^Q^Q}�JoP�bq}gJ ^�}gN�P�L�^`P�k�bQd�N�P�}g�pHK�aP�b��OP $ LO�Kb�H Ä ^xbq}gJoP
u�d $ �OL�by}gb�HKdM[�T���[ �����������r��bQ��P�u�do[�uvP��Ob�d�fS}¨­�[OHpbQP]^xbq}gbQP $ }Mu©��HK[OP]¯�G:�µ¾�±_H�^�^`LO� Ä
��dMNQbQPwk bQd kUHKN�P�uvb��K��fÀ}MuvHK�pHKby}�bQP $ LO�pbQH Ä ^`by}gJMP]uvd $ ��LOby}�bQHKdM[�T Y\[ G:�c¾ H�^s}g[´}gN��OHKb�Ny}gN��
JMNy}��O��dgfi¶ �4���`¸Q¶~�¡�i��PaNQPªP�}Mu©� ^xby}�bQPSH�^j}�^`Pab\d�fZ^xbq}gb�P $ Pa[cby^rb���}gb }gN�P�Pa¢cP�uvLOb�P�k�HK[�kcHK�cH�^ Ä
Hp�O�K��¯À}gbQd $ H�u�}g�K�p�«±qT �t�~PaN���G �c¾ H�^ }o^Q^`dcuvH�}�bQP�k��iHKb���}n^xHK[�Jo�KPSPa[cbQHKb`�~�Åua}��K�KPwk¨HKbq^zd��i[OP�NaT
Yj[ P�[Ub�HKb`��ua}g[ ��}a�~P��aPaN�d�doN $ dMNQPnG �c¾�^�NQLO[�[OHK[OJ�f{doN�HpbaT �e}ouy� G:�c¾ Hl^v�eHK[ÂPv§ÅP�uvb��
}�bQ�ON�P�}okÂdgfSuvd $ �OLObq}gb�HKdo[ �i}g[�k Pw}ouy� G �c¾ ^xbq}gb�P�H�^s} LO[�HKbsdgf uvd $ �OLOby}�bQHpdo[�T �e}Mu©�
G �c¾ ^xby}�bQPskU�c[�} $ H�ua}��K�p�nkUP�^`HKJo[¤}gbQPw^\HKbq^\[OPa¢cbª^xbq}gb�P~T � HK[�uvP G:�c¾ ^xbq}gb�P�^_}gN�P�Pa¢cP�uvLOb�P�k
Hp[�kUHp�UHl^xHK���K��¯À}gb�d $ Hlua}g�p�K��±y�o[Od ^x�c[�uy�ONQdM[OHK��}�bQHpdo[�Hl^ÉNQPw�µLOHpNQP�k�f{doN }ouau�P�^Q^rb�d�uvd $3$ do[sk�}gby}
}MuvNQd ^Q^�G �c¾5� ^�}�[�k G:�µ¾ ^xbq}gbQPw^vT'�r�OHl^ Hl^ dM[OP�d�fªbQ��P $ }�HK[ÂkUH §ÅPaNQPa[cbQHl}gb�HK[OJ�f{P�}�bQLON�P�^
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State 2
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State T

Communication System

GIHpJoLON�PªRUT � X ����������� �~��^xbQP $ Y\Nyuy�OHpbQP�uvb�LONQP

f{N�d $ dob��OPaN�^`�O^`bQP $ ^ b���}gb uvd $ �OHp[OPsuvdo[c�~Pa[cbQHpdo[�}�� $ P�^Q^�}gJoPs��}M^Q^xHp[OJ��iHKb���bQ��NQP�}MkO^ �eHK[
^`L�uy��bQ�ON�P�}okO^ Ä �¤}o^xPwk�^x��^xb�P $ ^v��Pa¢c�O�KHluvHKb ^x�c[�uy�ONQdM[OHK�w}gbQHpdo[��ON�H $ HpbQHp�oP�^���^xL�uy��}o^ $ LObQPa¢cP�^
dMNS^xP $ }��O�OdMNQP�^��¡^`�OdoLO�lk ��P�L�^`P�k�bQd�Pa[¤^xLON�P�bQ�OPs}�bQd $ H�u¦[¤}gbQL�NQP�dgf bQ�OP $ d~^xb uvd $3$ do[
^`P��~LOPa[�uvPed�fOdM�«P�Ny}gb�HKdM[�^v�~�i�OPaN�P�}o^¥^xL¤u©�ªdo��PaNq}gb�HKdo[�Hl^¡�ONQd��cH�kUPwk �c�ªkUP�fÀ}gLO�pbIHp[¦b��OH�^¡P�[Ub�HKb`� Ä
G �c¾ }�Nyuy�OHKb�P�uvbQL�NQP~T+�r��H�^¦JMNQP�}�bQ�p��P�}o^`P�^_bQ�OPs�OLONqkUPa[�do[�b��OP���NQdoJMNy} $3$ PaN���}g[�k��OPa�p��^
Hp[n}�[�}�bQLONq}g� ��d��Ædgf£uvdo[cbQN�do��}�[�knkO}gbq}UTZG:�c¾5�W^rua}�[���P�^`by}�NQbQPwk¡�O��}gL¤^xP�k¡�cNQP�^`L $ P�ks}g[¤k
b�PaN $ HK[�}�bQP�kskU�c[�} $ Hlua}g�p�K�~T¥GIHpJoLON�PSRUT R�Hp�K�pL�^xb�Ny}gb�P�^rbQ��P ������������^x��^xbQP $ }gNqu©�OHpbQP�u�bQLON�P~T

Y\�pbQ�OdMLOJo� }g��^`bQNq}ouvb�HKdo[¤^ L�^`L�}g�p�K� P�[Ubq}gHK�Sd��~PaNQ�OPw}okO^���bQ�OPÂH $ �O�KP $ Pa[cby}�bQHpdo[Ædgf�bQ�OP
����������� ^x��^xbQP $ ��}o^���PaPa[ ua}�NQPvf{LO�p�K��kUPw^xHKJM[OP�k�HK[ÂdMNykUPaN�b�d $ HK[�H $ H �aP�b��OPndg�~P�NQ�OP�}Mk
H $ ��d~^`P�k �U� bQ�OP���}a�~PaN�HK[OJ�T Y ^¨u�d $ ��}�NQP�kÂbQd bQ�OP�Pa¢cP�uvL�bQHKdM[ bQH $ PndgfsbQ��P $ }�7QdoN�HKb`�
d�fib��OP���NQdcuvP�kcLONQP�^ªHK[�dMLON�dM�ObQH $ HK��}�bQHpdo[�}��KJMdoNQHpbQ� $ ^v��bQ�OPsd��~PaNQ��P�}ok�Hp[�uvLON�NQP�k�¯ $ d~^`bQ�K�

���



f{N�d $ Pa¢cbQNq} $ P $ dMNQ� Ä uvdM�U�cHK[�J�Hp[�^xb�NQL�uvb�HKdM[�^©± kULOPsbQd]bQ�OP ��� ��������NQL�[Ub�H $ P ^x��^xbQP $ H�^
^ $ }g�p��T$�r�OP�}okc�o}�[Ubq}gJMP�^_HK[�L�^xHp[OJ ��� ������� �]��doNQbq}g�OHp�KHpbx� �¡P�}o^`P�dgfzkUPa�~Pa�pdo� $ P�[Ub��O}g[¤k
P�¢Ub�Pa[�kO}��OHK�pHKb`���ÂdoL�bx�ZPaHKJM�ÂbQ�OHl^�dg�~P�NQ�OP�}Mk¡T ����������� Hl^ P�¢Ub�NQP $ P��K��L¤^xPvf{LO�rf{dMN�kcPa�~Pa� Ä
dM�OHK[�J�}��KJMdoNQHpbQ� $ ^z�i�OP�NQPaHp[�bQ��Psuvd $3$ LO[OHlua}gb�HKdM[�H�^\Hp[O�OPaN�Pa[cbQ�K�Ã}o^x�c[�uy�ONQdM[OdoL¤^�}g[¤k�bQ�OP
��NQdcuvP�^�^xP�^j}gN�PSuvdo[�u�Pa�ObQL¤}g�K�p� $ LO�pbQH Ä bQ��NQP�}MkUP�k¡T

�������������ON�d��UHlkUP�^_}�[Odob��OPaNª��}a�~PaNª}���dg�~P�b��OP $ P�^Q^�}gJMP���}o^�^xHK[�J¨�pHK�ONq}gN��~T���by^_bQN�P�}gb Ä
$ Pa[Ubjdgf }�NQNQHp�UHp[OJ $ Pw^Q^Q}�JoP�^jH�^_��}g[¤kU�KP�k�Hp[�}��i}a���~PaN���^`H $ Hp��}gNib�dnbQ��}�b¦d�fjm �ª¾ 	 Ê �A�ÀT
� HK[�uvP�Hpb_H�^j�OLOHK�pb_do[�bQdM��d�fib��OP $ P�^�^Q}gJMP���}o^�^xHp[OJ��pHK�ONq}gNQ� ��������������}���^xdn��}�[�kU�pP�^_bQ�OP
Hp[Ub�PaNxfÀ}MuvPn�iHKb�� bQ��P $ P�^�^Q}�JoPn��}o^�^xHp[OJ��KHp�ONy}�NQ�ÂHKbq^xPa� f�T 8eLON�NQPa[cbQ�p�~� ����������� ��}M^���PaPa[
��dMNQbQPwkÃb�d�L�^xPªPaHpbQ�OP�NrbQ��Pªm �ª¾ ¯�RcT Rµ± $ P�^Q^�}gJoP ��}o^�^xHK[�J��pHK�ONq}gNQ� 	 Ê �A�À�UdoNib��OPS¾�me�z¯�³oT �µ±
$ P�^Q^�}gJoP ��}o^�^xHK[�Jn^xbq}g[�kO}�Nyk 	 ���,�ÀT
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��[�dMLONr�~P�Ny^xHpdo[�d�f¥bQ�OP �ONy}�[�u©�Ã}g[�k���doLO[¤k¨}��KJMdoNQHpbQ� $ f{doNj^`do�p�UHp[OJ�¾��`mI�~b��OPaNQP }gN�PªbQ�ON�PaP
$ }gHK[�bx�c��P�^rdgf�HK[cf{doN $ }gbQHpdo[nbQds^`��}gN�P�} $ do[OJ�b��OPª�ONQdcu�P�^Q^`doNy^�X

� �Kd��rPaNZ��doLO[�k�^\do[]bQ�OPªdo��bQH $ }g�Å^xdM�KLOb�HKdo[]�M}g�KL�P~�

� [OdckUP�^idgfeb��OPª�ONy}�[�uy��}�[�k¨��dMLO[�k¨b�NQPaP �O}g[¤k

� ��^xPaL¤kUdcuvd~^`by^�T

��[sbQ�OHl^Éuy��}��ObQPaNe�ZP\Pa¢�} $ HK[OPZ}g���ONQd }ouy�OP�^£f{dMNi^`��}gN�HK[OJSHK[Uf{dMN $ }�bQHKdM[�HK[�}_�ONy}�[�u©��}g[¤k
��dMLO[�k $ Pab��Odck�f{doNj^`do�K�cHK[�J $ Hp¢UPwk Hp[Ub�PaJoPaNi��NQdoJMNy} $3$ HK[�JOT9��P f{dcu�L�^\^`do�pPa�K��dM[�^`P�}gNqu©�
Hl^Q^`LOP�^v�O��d ^xbQ��dM[OHK[OJnb��OP�kUHl^QuvL¤^Q^xHpdo[ndgfÉ^x��}�NQHK[�JnuvLObq^zLO[cbQHp� 8e��}��ObQP�N �cTi��[�bQ��P ­¤Ny^xb ^xPwu Ä
b�HKdM[��t�rPnkcP�^QuvN�HK��P��Od�� �Kd��rP�N¦��dMLO[�k Hp[Uf{doN $ }gb�HKdM[�Hl^�^x��}�NQP�kÂ} $ do[OJ]bQ�OP���NQdcuvP�^�^xdMNy^vT
�r��P�[OP�¢Ubª^`P�uvb�HKdo[�H�^ª}nuvd $ �ONQP��OPa[�^`HK�~PS^xb�L�kU��dgfz^xP�}�Nyuy��^`bQNq}gbQP�JoHKPw^ f{dMN $ HK¢cP�k¨Hp[Ub�PaJoP�N

� ³



��NQdoJMNy} $3$ HK[�J¦Hp[n}�^`P��~LOPa[cbQH�}���Pa[U�cHKN�do[ $ Pa[Ub�T �r�OPª^`bQL�kc��H�^e[OdobZdo[O�p��Hp[Ub�PaNQP�^`bQHp[OJªHK[�Hpby^
d��i[�NQHpJo�cba�¡�OL�b�}��K�pdg�j^_L�^_b�d $ }g�~P�dM��^xP�NQ�M}gb�HKdo[¤^¦}���doLObS�Od�� bQdn��PaN`f{doN $ }�[�k�H $ �O�pP Ä
$ Pa[Ubj^`P�}gNqu©� ^xb�Ny}gb�PaJoHpP�^\Hp[�}���}�Ny}��K�KP��t}��KJodMNQHpbQ� $ }o^_�ZPa�K�ÀT��r��P�[OPa¢cb_^`P�uvbQHpdo[ kUH�^�uvL�^Q^`P�^
Hl^Q^`LOP�^tNQPa�l}gb�HK[OJªbQdSbQ�OPjL�^`P\d�f���^`PaL�kUdcuvd ^xbq^rHK[�}¦��}�Ny}g�p�KPa�¤}g�KJMdoN�HKbQ� $ T ��P $ }g�~PrdM��^xP�NQ�M} Ä
b�HKdM[�^e}g��doLObib��OPjNQPa�l}gbQHp�~PrH $ ��doNQbq}g[�u�Pidgf��¤^xPaL�kcdcuvd~^`by^rHK[s}S^xP��~LOPa[cbQHl}g�O�~P�Ny^xL¤^t}¦��}�Ny}��K�KP��
}��KJMdoNQHpbQ� $ �t^xL�NQ�~Pa���ONQP��UHpdoL�^ª�rdoN��¡�e}�[�k�JoHp�~Pn}���^xP�L�kUdcuvd ^xbsH $ �O�pP $ Pa[~by}�bQHKdM[�^Quy�OP $ P
f{dMN�b��OPn��}gNq}g�p�KPa� }g�KJMdoN�HKbQ� $ T �\Pa¢cba�t�ZP�kcH�^Qu�L�^Q^�Pv§ÅP�u�bQHK�~P�[OdckUP�^`Pa�KPwuvbQHpdo[Â^�u©�OP $ P�^_HK[
}���}�Ny}g�p�KPa�i��Ny}g[¤u©� }g[¤k ��doLO[¤k }g�KJMdoN�HKbQ� $ f{doN�^xdM�K�cHK[OJ�¾��`mIT9��P]kUP�^�uvNQHp�«Pn[OP�� [OdckcP
^`Pa�KPwuvbQHpdo[�^Quy�OP $ P�^If{dMNr��}�Ny}g�p�KPa�Å�ONy}�[�uy��}�[�k���doLO[�kn}��KJodMNQHpbQ� $ ^ebQ��}�bj}gN�P_��}o^`P�k�do[nP $�Ä
L���}gb�HK[OJ ^xPw�µLOP�[Ub�H�}g� ^Quy�OP $ Pw^vT5�r��P�[OPa¢cbs^xPwuvbQHpdo[ Hl^�}�kcHK�~PaNq^xHKdM[ÂHK[ÂdoNqkUPaNsbQd�Pa¢U����}gHp[
mÅY �j� �G� ¯�mÅY �j}g�K�pPa�¥� � ��PaJoPaN��j�Ob�H $ Hp�aPaN�±y�Ub��OP�u�dckUP�}��K�Kd��iHp[OJ�L�^ibQd�b�P�^xbjdoL�N_�M}gNQHpdoL�^
�¤}gNy}��K�pPa�\��Ny}g[¤u©�Æ}�[�k ��dMLO[�k H�kUP�}M^vT GIHp[�}g�p�K�~�Z�rP�kUHl^QuvL�^�^�}g[¤k �«P�Nxf{doN $ }��O�ONQdM�ONQHl}gb�P
u�d $ �OL�by}gb�HKdM[�}g�ÅPa¢U��PaN�H $ P�[Ubq^£b�d��~P�NQH f{��dMLONjHK[cbQLOHpbQHKdM[n}g[¤k�kUNq}w�´uvdM[�uv�KL¤^xHKdM[�^vT
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��[���Ny}g[¤u©�n}�[�k���doLO[�kÅ�«b��OPª^xPw}gNyuy��b�NQPaPªu�}g[�dM[O�K����P_��NQLO[OPwkÃH f�b��OPaNQP Pa¢UHl^xbZ�o}��KHlk��Kd��rP�N
}�[�k LO�O��PaNs��doLO[¤kO^ f{doN�P�}ouy�Â[OdckUP�dgf bQ�OP]bQNQP�P~T �\Pa[¤uvP~�tbQ��P���doLO[¤k HK[Uf{dMN $ }�bQHKdM[ÂH�^
¸ � �� y¸�*�¸#���tH $ �«dMNQbq}g[cbaT � �OP�[�}i�M}g�pH�k\�pdg�ZPaN���doLO[¤k¦H�^«f{dMLO[�k_�c�_do[OPe�ON�dcuvP�^�^xdoN��oPaHpbQ�OPaN��c�
}���PaLONQHl^xb�H�ui�ONQdcuvPwkULONQP doNi��P�ua}�L�^xPªbQ��P_�KHp[OP�}gNZ�ONQdMJoNq} $3$ Hp[OJªNQPa�l}g¢�}gb�HKdo[Ã}gbj}¦[�dckUPª�i}o^
f{Pw}o^xHp�O�KPib�d�¾��`mI�M�rPjuy�Od~d~^`P_bQdª�ON�d~}ok�ua}o^`bibQ�OHl^£Hp[Uf{doN $ }gb�HKdM[�bQdªbQ�OPjdob��OPaNe�ON�dcuvP�^Q^`doNq^r}o^
^`d~do[ }o^É��d ^Q^xHp�O�KP T3�~HK[�u�P_bQ�OPjJo�pdo��}����Kd��rP�NÉ��dMLO[�k�H�^ 7QL�^xbj}S^Qua}���}gN��Ub��OPªuvd $3$ L�[OH�ua}�bQH do[
u�d~^xb_f{dMN�bQ��H�^_�ONQd }okOu�}o^xbSH�^_NQP���}gb�HK�~Pa�p�n^ $ }g�K�ÀT+�r�OHl^ H $3$ P�kcHK}�bQPS�ONQd }okOua}M^xbSdgfiL��¡k�}gbQPwk
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Y ^ $ Pa[cbQHpdo[�HK[ � P�uvbQHpdo[ VUTp³o�tb��OPnL�^xP�d�f_�¤^xPaL�kcdcuvd~^`by^�H�^�}��rP��K� Ä �c[Od��i[Â}g[�k�Pv§ÅP�u�bQHK�~P
kcPa�UHluvP¥bQ��}�bIPa[¤}g�O�pP�^¡bQ�OP��ONy}�[�u©�S}�[�k¦��doL�[�k¦b�NQPaPtb�d\��PZ^xPw}gNyuy�OP�kjHK[S}g[SP 6nu�HKPa[cb $ }g[O[�PaNaT
�jdg�ZPa�~PaN�� b��OPnkUHl^QuvL¤^Q^xHpdo[ÂHK[ �~P�uvb�HKdo[¿VUTK³s�KPvf{bSLO[�}�[�^x�ZPaNQP�k�bx�Zd�H $ ��dMNQby}�[UbS�~LOP�^`bQHKdM[�^
}���doLOb_��dg�ÆbQdsH $ �O�KP $ Pa[~bZ}���^`PaL�kUdcuvd ^xb Ä ��}M^xP�k���Ny}g[¤u©�OHp[OJ�^Quy�OP $ P~X

� � ds�i��}gbj�M}g�pLOPS^x�OdMLO��k�bQ��P¦�¤^xPaL�kcdcuvd~^`by^\��PªHK[OHpbQHl}g�KHp�aP�k �

� �\d�� ^`�OdoLO�lk¨b��OPª��^xPaL¤kUdcuvd~^`by^i��P�LO�ÅkO}�bQP�k�f{NQd $ do[OPª�ONq}g[�uy��b�d�bQ�OPª[OPa¢cb �

�r�OP��~LOP�^xb�HKdM[�dgfZHK[OHpbQHl}g�KHp��}gb�HKdM[�H�^ }g[�H $ ��doN�by}�[Ubjdo[OP T �r��b��OP��~PaNQ�n[�}�bQLON�P�d�fZbQ�OP
��Ny}g[¤u©�Â}�[�k���doLO[�kÂ�ONQdcu�P�^Q^��tbQ�OPn�ONq}g[�uy�OHK[�J�kUP�u�H�^xHpdo[�^ $ }okcP�}�b�bQ�OP�b�do�Âdgf bQ��P�bQN�PaP
}�NQPSbQ�OP $ d ^xbjuvN�L�uvH�}���TeY_^i��doHp[Ub�P�k�doLObj�U�]GOdoN�NQP�^`b�¸ �"�,��� 	 Ê VA�À�OH f£}gbjbQ�OPªNQd~dMb_[OdckUPS�rP
��Ny}g[¤u©�]do[�}��o}�NQHl}g�O�pP�bQ�¤}gbj��}o^\�pHKb�bQ�KPªdMN\[Od�Pv§ÅP�uvbido[�b��OP �ÅmÆ^xdM�KLOb�HKdM[�}gb ^xL���^xP��~LOPa[cb
[�dckUP�^v���rP ��}a�~P¦Pw^Q^xP�[Ub�H�}g�p�K�skUdMLO�O�pP�k¨b��OPªbQdobq}g�¥} $ doLO[cbidgf��rdMNQ�nNQPw�µLOHpNQP�kÅT

Y\[ dM�U�cHKdML�^ $ Pab��Odck f{doNnHK[�HKbQHl}g�pHK��}�bQHKdM[ Hl^�bQd ^xH $ �O�p���KPab�bQ�OP���^xP�L�kUdcuvd ^xby^�f{doN]}
�M}�NQH�}��O�KP���PsbQ�OPs�M}g�pLOP�dgfjHpby^\dM� 7QP�uvbQHp�~P¦f{LO[¤uvbQHpdo[�uvd~P 6ÃuvHpPa[Ub���^xHp[�uvP�H fi}��M}gN�H�}��O�KPs�rPaN�P
L�[ONQPa�l}gb�P�k�bQd�bQ��P¦dMbQ�OP�Ni�o}�NQHl}g�O�pP�^rHK[nbQ��P_�ONQdM�O�KP $ �~HKby^r�¤^xPaL�kcdcuvd~^`b_�rdMLO��k���Pª�ONQP�u�H�^xP��K�
Hpby^rdM� 7QP�uvbQHp�~Pzf{L�[�uvbQHpdo[]uvd~P 6ÃuvHpPa[Ub�T
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���Pa[�H�uy�OdoL]¸ �9�,� � 	 ³ Ê �¤}g[�k�h }gLOb��OHKPaN£}g[�k �iHK�OH��PaNQP 	 ÊMÊ �OPa¢c��PaNQH $ Pa[cbQP�kj�iHKbQ��P�¢U�O�pH�uvHpbQ�p�
u�d $ �OL�bQHK[�J�b��OP���^xP�L�kUdcuvd ^xby^�d�f�P�}Mu©� �o}�NQHl}g�O�pP�}g[�k Hp[OHKb�H�}g�pHK�aHp[OJ�bQ��P���^xPaL¤kUdcuvd~^`by^nbQd
b��OPsuvd $ �OLOb�P�k��o}��KLOPw^vT �t¢U���KH�u�bQ�K�Ãuvd $ ��LObQHp[OJ�b��OP��¤^xPaL�kcdcuvd~^`b f{dMNª}��M}gNQHl}g�O�pP�Hp[U�~dM�K�~P�^
H $ ��d~^`HK[OJ�b��OP���doL�[�kO^�b���}gb��ZdoLO�lk ��P�H $ �O�pHKP�k��U� bQ�OP]�ONy}�[�u©��HK[OJ�NQLO�pP~�Z^xdo�p�UHp[OJ�bQ�OP
N�P�^xL��KbQHp[OJi�KHp[OP�}�N¡�ON�doJoNq} $ ^��o}�[�k�}��O�O�p�UHp[OJ\b��OPtf{doN $ LO�l}o^¥¯�VUTp³g±qT9�r�OPZ}gL�bQ�OdMNy^IN�Pa��doNQb¥bQ�¤}gb
Hp[OHKb�H�}��KHK��HK[OJS��^xPaL¤kUdcuvd~^`by^_�iHKb���}g[�Pa¢c�O�pH�uvHpbiuvd $ �OLObq}gbQHpdo[ ua}g[���P�Pv§ÅP�uvb�HK�~P_Hp[�N�P�kUL�uvHp[OJ
b��OPs[UL $ ��PaN_d�fi[OdckUPw^�Pa�M}g�KL¤}gbQPwk¡���OLOb�b���}gbSbQ�OPsbQH $ P�^`��Pa[Ub uvd $ �OLObQHp[OJ�b��OP�^xPs�M}g�pLOP�^
P�¢U�O�pH�uvHpbQ�p��Hl^��µL�HKbQP ^xHpJo[OH ­Åua}g[cbaT ��[ fÀ}ouvb��_h_}�LObQ��HKPaNn}�[�k �zHp�OH��PaN�P]uvdo[�u��KL�kUP�b���}gb�bQ�OP
u�d $ �OL�by}gb�HKdM[�}g�iPv§ÅdMNQb�Hl^ b�d~dÂ^xHpJo[OH ­Åua}g[cbsuvd $ ��}gN�P�k�bQd�b��OP���Pa[�Pv­�bsdo�Obq}gHK[�P�k¡T �t�~Pa[
b��OdoL�Jo� b�dckO}a� �W^�^xHpbQL�}�bQHKdM[ $ }a����Pn^`�KHKJM�Ub��K� kUH §ÅPaN�Pa[cba�ekULOPnb�d�fÀ}o^xb�PaNsuvd $ �OLOb�PaNy^ª}g[¤k
��Pab�bQPaN �Åm ^`do�p�~PaNy^��OHKbjuv�pP�}gN��K�sHK[�kUHlua}gb�P�^Éb���}gb ua}�NQPª��}o^jbQd���P�bq}g�~Pa[n�i�OPa[]��^xP�L�kUdcuvd ^xby^
}�NQPªPa¢c�O�KHluvHKb��K�suvd $ �OLOb�P�k f{dMNiP�}ouy�n�o}�NQHl}g�O�pP~T

�r�ON�doLOJM�OdoL�btbQ�OPZuvdMLONy^`Pedgf�b��OH�^�^`P�uvbQHpdo[��a�ZPe�iHK�K�M��PÉHp[Ub�NQdckUL¤uvHK[OJiP�¢U��PaN�H $ Pa[cby^�}�H $ P�k
}�b�P�^`by}��O�KHl^x�OHp[OJnbQ�OPsPv§ÅP�uvb�HK�~Pa[OPw^Q^\d�f kUH §ÅPaN�Pa[Ub ��^xPaL¤kUdcuvd~^`b�LObQHp�KHp��}gb�HKdo[�b�P�uy�O[OH��~LOP�^if{doN
$ HK¢cP�k�HK[cbQP�JoPaNs�ONQdMJoNq} $3$ Hp[OJOT �r�OP]bQP�uy�O[OHl�µL�P�^�LO[�kUP�N�HK[c�~P�^xb�HKJ }gbQHpdo[Â�rP�NQP�Hp[�uvdMNQ��d Ä
Nq}gb�P�k¨Hp[Ub�d�b��OP $ Hp¢UPwkÃHp[Ub�PaJoP�Nido�Ob�H $ Hp�aPaNi¾�� � � � ¯ ��VUT �µ± 	 ���,�ÀTj¾�� � � � H�^j}g[�Hp[Ub�PaJoP�N
��NQdoJMNy} $3$ HK[�J�^xdM�K�~PaN�b���}gbsL�^`P�^ $ }g[c��^`by}gb�P Ä dgf Ä bQ�OP Ä }gN�bn^xdM�KLOb�HKdM[ bQPwu©�O[�H��~LOP�^vT��r��P�^xP
f{Pw}gbQL�NQP�^\Hp[�uv�pL�kUPª�ONQP��ONQdcuvPw^Q^xHp[OJ]}g[�k���NQdo��HK[OJ���uvLOb_JMPa[OPaNq}gb�HKdo[ ��}g[�k�NQPwkUL�uvP�k]uvd~^`b\­�¢ Ä
Hp[OJOT ��Pj��}a�~Pjuy�Od~^`Pa[�b�d���PaN`f{doN $ } $ } 7QdoNQHpb`�¦d�f�b��OP\b�P�^xb�HK[OJªdM[�}S^xLOHpbQPidgfZ³ Ê �ONQdM�O�KP $ ^
f{N�d $ bQ��Pi[OPa�rPw^xb¥�~PaNy^`HKdo[SdgfÅ¾��`m3�Å� �'	 ³ � �ÀX3�!�� ����	� �! 	 �
������� �v¸#����
!��� �v¸#� ����� �U¸Q¶ ����� �)�! �·����
�������!��� � � *+(g¹	��������·~·����!��� ����º�������¸ �����  � ���I¶ �`¸���������� � · *��~T �r�OPiHK[�^`by}�[�uvP�^t�rP�NQPiuy�Od ^xPa[
$ doNQP doN_�pP�^Q^i}�b\Nq}g[�kUd $ ���OLObiPa¢c�OHK��HKbj}��iH�kUPSNy}g[�JoP�d�fe�ON�do�O�pP $ uy��}gNq}ouvb�PaNQHl^xbQHlua^vT��r�OP
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uy��}�Ny}ou�bQPaN�H�^xb�H�ua^�d�fªbQ��P�HK[¤^xby}�[�uvP�^�dM[ �i�OH�uy�Â�rP]�«P�Nxf{doN $ doLONs��^xP�L�kUdcuvd ^xb�LOb�HK�pHK��}�bQHKdM[
P�¢U��PaN�H $ Pa[cby^�}�NQPj�KHl^xbQPwk�HK[&�I}��O�KP Ê T � Hp[ � P�uvbQHpdo[ Ê T��~Tp³oTe�\[��KP�^�^Idob��OPaNQ�iHl^xPj[Odob�P�k¡�c}g�p�OPa¢ Ä
��PaN�H $ P�[Ubq^ f{dMNrdoL�Ni^xb�L�kU�sdgf ^xP��~LOPa[cbQHl}g�O�ONq}g[�uy�n}�[�k���doLO[¤k�^xP�}�Nyuy�n^xb�Ny}�bQPaJMHKP�^t�rP�NQPjNQLO[
�iHpbQ��b��OPj^xPab�bQHp[OJ~^e^x��dg�i[sHK[sG¥HKJoL�NQP Ê TK³MTd�\b��OPaNeuy��}�Ny}ou�bQPaN�H�^xb�H�ua^¥}g��dMLObrb��OPiPa¢c�«P�NQH $ Pa[Ubq^
�iHp�K�Å�«P $ P�[Ub�HKdo[�P�k�}o^r[�PaP�kUP�kÅT

G¥HKJoL�NQP Ê Tp³oX38e��}�Ny}ou�bQPaN�H�^xb�H�ua^rd�fZY\�p� � P��µL�Pa[Ub�H�}�� 8ed $ �OLOby}�bQHpdo[�}�� �£¢c��PaNQH $ Pa[cby^

� 8edckcP�uvd $ �OHK�pP�k��iHKbQ�nb��OPS� �i¾ � � 8 uvd $ �OHp�KPaN��µdM�ObQH $ HK�w}gbQHpdo[s�KPa�~P�� Ä � VUT
� 8edckcP�NQL�[¨dM[�}�[ � ��@ � ������¾�dckUPa� ���	�UT
� 8Zme� bQH $ Pj�KH $ HKbQPwk�bQdsdo[OPª�OdMLONaT
� ¾�P $ doN����KH $ HKbQPwk�bQd]³ ���M¾ �_T

�r�OPs­�Ny^`b�Pa¢U��PaN�H $ P�[UbjH�^S}gH $ P�k�}�b�kUP�bQPaN $ HK[OHp[OJ��i�OP�[ b�d�Hp[OHKb�H�}g�pHK�aP��¤^xPaL�kcdcuvd~^`by^vT
�r��PaNQPj}�NQPib`�rd $ }�HK[�}��Kb�PaNQ[�}�bQHp�~P�^vT �r�OPi��^`PaL�kUdcu�d~^xbq^£f{dMNr}��K�OHp[Ub�PaJoP�NI�M}gN�H�}��O�KP�^euvdMLO��k���P
Hp[OHKb�H�}��KHK��P�k\}�bIb��OPrdMLOby^`Pab�dgf¤bQ�OP uvd $ ��LOby}�bQHKdM[�^v�adMNIPw}ouy�¦�¤^xPaL�kcdcuvd~^`beuvdoL���k¦��PeHK[�HKbQHl}g�pHK�aP�k
b��OPi­�Ny^`brbQH $ Pi}�[�HK[cbQP�JoPaNe�M}gN�H�}g���KPjH�^If{Ny}MuvbQHpdo[�}��¡HK[�}�^`do�pLObQHpdo[�}gbi}ª[OdckUP~TeGOdMNi}¦��Ny}g[¤u©�
}�[�k ��doLO[¤k uvd $ �OLObq}gb�HKdo[ �r�KPab � +nkUP�[Odob�P�bQ��P��«P�NyuvPa[cby}�JoP]dgfSHK[cbQPaJMPaNs�o}�NQHl}g�O�pP�^�bQ�¤}gb
P��~PaNrbq}g�~P�dM[�}�f{Ny}MuvbQHpdo[�}��I�M}g�pLOPªHK[]}��pHK[OP�}�Ni�ONQdMJoNq} $3$ Hp[OJ�N�Pa��}�¢O}�bQHpdo[]}gb }�[OdckUP T���Pab
��� / kUPa[�dobQP bQ�OP_��PaNquvPa[cby}�JoPjdgf�HK[cbQPaJMPaNe�o}�NQHl}g�O�pP�^Éb���}gb }gNQP [Odo[c��}o^`H�u_}�bibQ�OP NQd~dobi[�dckUP~�
��LOb�bq}g�~P�dM[ }¨f{Nq}ouvb�HKdM[�}g�Z�o}��KLOP�HK[Â}��pHK[OP�}�Nª�ONQdMJoNy} $3$ Hp[OJnNQPa�l}g¢�}gbQHpdo[�b�d�}�kUH §ÅPaN�Pa[cb
[�dckUP~Tj¯��iP�ua}g�p��bQ��}�b\H f�}g[nHK[cbQPaJMPaNr�M}�NQH�}��O�KPªHl^É[OdM[U��}M^xHluo�ObQ�OP�[¨HpbrHl^$��(��«f{Ny}MuvbQHpdo[�}�� ±qT9��P
kcPv­�[OP ��� /�� ��H f�[Od�HK[cbQP�JoPaNi�M}gN�H�}��O�KP�^i}�NQPS[Odo[c��}o^`H�uS}gb_b��OPªNQd~dob [OdckUP~TjGOdoNjdoLONjbQPw^xb
Hp[�^xbq}g[�u�P�^v�2�¥}g�O�pP Ê TK³ª^`�Od��j^\bQ��P¦�M}��KLOPªdgf � +j}g[¤k ��� / T
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�~Hp[�uvPrf{dMN $ }g[c�¦Hp[�^xbq}g[�u�P�^v� � +eH�^IN�Pa��}�bQHp�~Pa�K�ª^ $ }g�p����HKb $ }��~P�^ �pHKb�bQ�KP ^xPa[¤^xPibQdªHp[OHKb�H�}g�pHK�aP
b��OPj��^xPaL¤kUdcuvd~^`by^Éf{dMNi}g�p��HK[cbQPaJMPaNe�o}�NQHl}g�O�pP�^vT ��Pªu�do[ 7QP�u�bQLON�PibQ��}�brH f ��^xP�L�kUdcuvd ^xby^i}�NQP_JMd Ä
Hp[OJjbQd_��PrP�¢U�O�pH�uvHpbQ�p�\Hp[OHKb�H�}g�pHK�aPwk¡�vb��OPa[�b��OPa�S^x��doLO�lk¦��Pjuvd $ �OLObQPwk dM[O�K�_f{dMNIb��OPÉf{Nq}ouvb�HKdo[¤}g�
�M}�NQH�}��O�KPw^r}o^r[�PaP�kUP�kÅT �r�OP\fÀ}ou�bibQ��}�b ��� / Hl^r^ $ }g�K��H $ �O�KHpP�^Ib���}gbiH f¥bQ�OP_�¤^xPaL�kcdcuvd~^`by^rf{doN
b��OPs��}o^`H�u�HK[cbQPaJMPaN_�M}gN�H�}g���KP�^ª}gN�P�HK[�HKbQHl}g�pHK�aP�kn}�b�bQ��P�N�d~dob�[�dckUP~�Ib��OPa[��~PaNQ�]�KHpbQbQ�pP�dob��OPaN
�¤^xPaL�kcdcuvd~^`b_HK[OHpbQHl}g�KHp��}gb�HKdM[�[OP�P�kO^rbQds��P�kUdM[OP~T �r�OHl^zdM��^xP�NQ�M}gb�HKdo[]�iHK�p��}w§ÅP�u�b\b��OPSkUP�^xHpJo[
d�fedoL�Ni��}gNq}g�K�pPa�¥}g�pJodMNQHKb�� $ T

�I}��O�KP Ê Tp³oXZmIPaNquvPa[cby}gJMP_dgf£GONy}MuvbQHpdo[�}��¥��[cbQP�JoPaN �Z}gN�H�}��O�KP�^
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�ePab }g[OdMbQ�OPaN��¤^xPaL�kcdcuvd~^`b�Hp[OHKb�H�}g�pHK��}�bQHpdo[�}g�pbQPaN�[�}gb�HK�~P~��^xLOJMJoP�^`bQP�k��c� �euy�O^`bQPaHp[ 	 R ���À�
�~P�Pa��^�b�Ny}ouy� d�fSbQ�OP }a�~PaNy}�JoP��M}g�pLOP�dgf }g�K� ��^xPaL¤kUdcuvd~^`by^�f{doNn��dobQ�ÆbQ��P�LO�Æ}�[�k kUd��i[
��Ny}g[¤u©�OPw^vTZG¤dMNiP�}ouy�n�M}gNQHl}g�O�pPªbQ��}�b\��}M^z�~P�brbQds��P�}�NQ�OHpbQNy}�bQP�kÅ�ObQ�OPª��^`PaL�kUdcuvd ^xbq^_}gN�P�^`Pab
b�d�b��OP�^`P�}a�~PaNq}gJMP��M}g�pLOP�^vT��r�OHl^ $ P�bQ�Odck���}M^\bQ�OPSkUHl^Q}MkU�M}g[cby}gJMP�bQ��}�b\�M}�NQH�}��O�KPw^z[OdMb\�~P�b
��Ny}g[¤u©�OPwkÃdM[�}�NQPªNy}�[O�~P�k�HK[nH $ �«dMNQbq}g[�uvP do[O�p���U���Od�� f{Nq}ouvb�HKdo[¤}g��bQ��Pa�n}gN�P~T

��[sbQ�OP uvdoL�Ny^xPjdgf bQ�OP ^xdM�KLOb�HKdM[��ON�dcuvP�^�^v�Ub��OPj�o}�NQHl}g�O�pP"; > $ }a����P\��Ny}g[¤u©�OPwk dM[ $ }�[U�
b�H $ Pw^vT �\d�� ^x��doLO�lk bQ�OP���^`PaL�kUdcu�d~^xbq^��«P�L��¡k�}gbQPwk f{NQd $ do[OP]�ONy}�[�uy� bQd�b��OP�[OP�¢Ub �
���P�[OH�uy�OdoLÂ¸ � �,��� 	 ³ Ê �t^`by}gb�P�bQ��}�b_bQ��P���^`PaL�kUdcuvd ^xbq^¦�M}gN��¨�pHKb�bQ�KPªb��ONQdMLOJo�OdMLOb�b��OP���Ny}g[¤u©�
}�[�k���doLO[�kÂbQN�PaP~�e}g[¤k ^`LOJoJMP�^xb�­¤¢UHp[OJ����> }g[�k����> b�d�bQ�OP��o}��KLOPw^�do��^`PaNQ�~P�k�bQ�OP�­�Nq^xb
b�H $ Pj�i�OPa[��o}�NQHl}g�O�pP ; > H�^É��Ny}g[¤u©�OPwkÃdM[�TeY\�pbQPaN�[�}gb�HK�~Pa�p�~�~}o^i^`LOJoJMP�^xb�P�k¨Hp[nGOdoN�NQP�^`b�¸ � �,���
	 Ê V ����do[OPsuvdMLO��k�}���^`d�­�¢�b��OP��¤^xPaL�kcdcuvd~^`by^_bQd�b��OP��M}g�pLOP�^ido�Obq}gHK[�P�k¨f{NQd $ bQ��P���}M^xb_b�H $ P
�i��Pa[�; > �i}M^\�ONq}g[�uy�OP�kndo[�TjGOdoN�NQP�^`b�¸ � �,� � 	 Ê V �t}�[�k �eu©��^xb�PaHK[ 	 R ����^xL�JoJoPw^xbª}a�~PaNq}gJoHp[OJ
b��OPª�M}g�KL�P�^Éf{NQd $ }g�p� ; > �ONy}�[�uy�OP�^vT

��P_��PaNxf{dMN $ Pwk�}g[nPa¢c�«P�NQH $ Pa[Ub¥bQdS�~PaNQH f{��b��OP_do�¤^xPaN��o}�bQHpdo[�^edgf � �Pa[OH�uy�OdML�¸ ���,���"	 ³ Ê �À�
HÀT P~Tp�gb���}gbeb��OPi��^xP�L�kUdcuvd ^xby^Z}gN�P\N�Pa��}�bQHK�~P��K�ªuvdM[�^xbq}g[cbebQ�ON�doLOJM�OdoLObZbQ�OPi��Ny}g[¤u©��}g[�k���doLO[¤k
b�NQPaP T:�~LO���«d ^xPªbQ��P�¯{PaHKb��OPaNtLO��doNikcdg�i[Å±t��^`PaL�kUdcuvd ^xb�� > H�^r^`d $ Pi�pHK[OPw}gNtf{LO[�uvb�HKdM[�d�f¥bQ�OP
[cL $ ��PaNidgfZbQH $ P�^ � > �M}gN�H�}��O�KP ; > H�^i�ONy}�[�u©��P�k�do[�T$��P�ua}�[�Pa¢U��NQP�^�^\bQ�OHl^zN�Pa��}�bQHpdo[�^`�OHK�
}M^

� > ¼ Á	�tÇ Á -�� > ½
GOdMN�bQ��P�^`LOHKb�P�d�fS³ Ê ��NQdo���KP $ ^\f{N�d $ ¾��`m3�Å� � �ONQPw^xPa[cbQP�k�HK[ �¥}g�O�pP Ê TK³o�t�ZP�P�¢U�O�pH�uvHpbQ�p�
u�d $ �OL�bQP�knbQ�OPSNQPaJMNQP�^�^xHKdM[�uvd~P 6ÃuvHKP�[Ubq^zÁ	�ª}�[�k Á -rf{dMN_P�}Mu©�]�o}�NQHl}g�O�pPs}g[�k�kUHKN�P�uvb�HKdo[ndM[
�i��H�uy� �rP�uy�Od~^`P�bQdÂ�ONy}�[�uy� $ doN�P�bQ�¤}g[´^xPa�~Pa[ b�H $ Pw^vT �r��H�^�J~}a�~P�L�^ � �oRÂ�o}�NQHl}g�O�pP Ä
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kcHKNQPwuvbQHpdo[ �¤}gHKNq^vT GOdoN�b��OP�^xP � �oRc�_�aPaNQd��i}M^�HK[ bQ��P ����� uvdo[c­ÅkUPa[�u�P�HK[cbQPaN��o}��\d�fSbQ�OP
N�PaJoN�P�^Q^`HKdM[�u�d~P 6nu�HKPa[cbeÁ - � ��R�bQH $ P�^v�M�i�OH�uy���rdMLO��k�H $ �O�K��b��OPaN�P_�i}M^i^xby}�bQHl^xbQHlua}g�ÅNQP�}M^xdM[
b�d���Pa�pHKPa�~PsbQ�¤}gb�bQ��P¨�¤^xPaL�kcdcuvd~^`by^�}�NQP]uvdo[¤^xby}�[UbsbQ��NQdoL�Jo�OdMLOb�bQ��P¨��Ny}g[¤u©� }g[¤k ��doLO[¤k
b�NQPaPªf{doNjbQ�OPw^xP��M}�NQH�}��O�KP Ä kUHpNQP�u�bQHKdM[���}�HKNq^vT �jdg�ZPa�~PaN��U�rP }g�l^xd�dM��^xPaN��~P�k¨b���}gbjf{NQd $ [OdckcP
b�d�[OdckcP~�t��^xP�L�kUdcuvd ^xby^�u�}g[��M}gN���^`HKJM[OH ­Åu�}g[cbQ�K� T���[�G¥HKJoL�NQP Ê T VU�¥�rPs�O�KdMb�b��OP�dM��^xP�NQ�~P�k
�¤^xPaL�kcdcuvd~^`by^i}o^i}_f{LO[�uvb�HKdM[�dgf¥b��OP_[cL $ ��PaN�dgf¥bQH $ P�^I�ZP_�ONq}g[�uy��do[��o}�NQHl}g�O�pPªVU³
��HK[sbQ�OP
��NQdo���KP $ ·~·����!�oT �r�OP�NQPvf{dMNQP~�~�rP �«P��KHKP��~PibQ��}�brLO�ÅkO}�bQHK[�J�bQ�OP_�¤^xPaL�kcdcuvd~^`by^i�U�s}a�~PaNq}gJoHp[OJ
b��OPªdo��^`PaNQ�M}�bQHKdM[�^j^x�OdMLO��kn�«Pªb��OP $ d~^`biPv§ÅP�uvbQHp�~P~T
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GIHKJMLONQP Ê T VcX �j��^`PaNQ�~P�k�mÉ^`PaL�kUdcu�d~^xbq^_}o^j}sG¤L�[�uvbQHpdo[ndgf �\L $ ��PaNedgf �rNq}g[�uy�OP�^

�r�OP�H�^�^xLOPw^Ãd�f�Hp[OHKb�H�}g�pHK��}�bQHpdo[ d�fs��^xP�L�kUdcuvd ^xby^]}g[�k LO�ÅkO}�bQHK[�J dgfs�¤^xPaL�kcdcuvd~^`by^�}�NQP
L�[ONQPa�l}gb�P�k¡TÉhjPa[�PaNy}��K�K�Sdo[�u�P_}_�M}gN�H�}g���KPjH�^t�ONy}�[�uy�OP�k�do[��~bQ��P\Hp[OHKb�H�}g����^xPaL¤kUdcuvd~^`br�M}g�pLOPjH�^
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kcH�^Qu�}gNykcP�k�}g[¤kÃN�Pa�O�l}ouvP�k��c��b��OP_bQN�LOP�¯{do��^`PaNQ�~P�k�±t��^`PaL�kUdcuvd ^xb�T3�r�OP�NQPvf{dMNQP~�~�rP �iHK�K�ÅkUPw}g�
�iHpbQ�nbQ��P¦Hp[OHKb�H�}��KHK�w}gbQHpdo[n}�[�k�LO�ÅkO}gb�P�Hl^Q^xL�P�^\^`Pa��}�Ny}gb�Pa�K� T

��P�[Od�� kcP�^QuvN�HK��PS}g[]Pa¢U��PaN�H $ P�[UbebQ�¤}gb }gH $ ^i}gbjP�^xbq}g�O�pH�^x��HK[OJ�b��OP���P�^`b\��^`PaL�kUdcu�d~^xb
Hp[OHKb�H�}��KHK�w}gbQHpdo[ $ P�bQ�Odck¡T �~HK[¤uvP_kcPabQPaN $ HK[�HK[OJ_b��OP_��P�^`brHK[�HKbQHl}g�pHK��}�bQHKdM[ $ Pab��Odck Hl^ÉdMLONrJMd~}g�
��PaNQP~�~�ZP\��}a�~Pi­�¢cP�k�bQ��P\LO�ÅkO}�bQHp[OJ $ Pab��Odck Hp[�b��OP�^`P_NQLO[¤^ÉbQdS��P_bQ�OP }a�~PaNy}�JoHp[OJ�^`LOJoJMP�^ Ä
b�HKdM[�T ��Pr�ONq}g[�uy��dM[�b��OPr�M}gN�H�}��O�KP ; > f{dMNI�i��H�uy�¦b��OPi^`L $ dgfÅbQ��PÉPw^xbQH $ }gb�P�kªkUPaJMNy}ok�}gbQHpdo[�^
¯À}o^ZkUPv­�[OPwk Hp[ �~PwuvbQHpdo[sVUTp³oTp³g±�� = �> Ç��

=
�> Hl^£b��OPj��}gN�JoP�^`baT �r�OH�^Zu©�OdMH�uvPi�iHp�K�O��P kUH�^�uvL�^�^xP�k

Hp[ $ doNQPjkcPaby}�HK��HK[0�~P�uvb�HKdM[ Ê T RUTp³_Y_^Z^xbq}gbQPwk�HK[0�~P�uvb�HKdM[�VcTK³o�cbQ�OP $ }�HK[�f{dcuvL�^edgf�uy�Od~d~^`HK[OJ
}s�ONy}�[�u©��HK[OJ��M}�NQH�}��O�KPSH�^\b�dnuy�Od~d~^`P�do[OP�b���}gb_�iHp�K� $ d~^`b\H $ �ON�dg�~P bQ�OP�LO���«P�N_��doLO[�k�dgf
b��OP u©�OHp��k�[OdckcP�^£f{N�d $ bQ��P\��}�NQPa[cbaT��r� ^xPab�bQHp[OJ ����b�d�b��OP\�M}��KLOPjdgf¥b��OP\dM�ObQH $ }g�¤^xdo�pLObQHpdo[
b�d�bQ�OP �ONQdM�O�KP $ HK[�doLON uvd $ ��LOby}�bQHKdM[�}g�ÅPa¢c�«P�NQH $ Pa[Ubq^v���rP $ HK[OH $ H �aPÉfÀ}MuvbQdMNy^rdob��OPaNZbQ��}�[
��Ny}g[¤u©�OHp[OJ�b���}gb kUPab�PaN $ Hp[OPrb��OPª^`HK�aPid�f¥bQ�OP_��Ny}g[¤u©�n}�[�k���doL�[�k�bQNQP�P~TtGOdoNZPa¢�} $ �O�pP~��bQ�OP
[�dckUPª^xP��KP�uvb�HKdM[�NQLO�pP\��}M^É[OdSPv§ÅP�uvbedo[�bQ�OP ^xHp�aPidgf¥b��OP\��Ny}g[¤u©�n}�[�k���doL�[�k�bQN�PaP~T�|oL�^xbef{doN
u�d $ �O�pPabQP�[OP�^Q^��g�ZP $ Pa[cbQHpdo[�b���}gbe�ZP\L�^`P\b��OP+BQ��P�^`br��doL�[�k��¦[�dckUPª^xP��KP�uvb�HKdM[�NQL��KP~�o�i��PaNQP
}�bebQ�OP�� � � � �  Z�«dMNQb�HKdo[�dgf¥Yj�KJodMNQHpbQ� $ VUTK³M�~�rPjuy�Od~d~^`P_bQdªPa�M}g�pL�}gb�P\b��OPj}ou�bQHK�~Pi[�dckUP\�iHpbQ�
b��OPª��}�NQJoPw^xbi�M}g�pLOP_dgf�� =� Te��[¨dMLONiby}��O�KPw^rdgf£uvd $ ��LOby}�bQHKdM[�}g�ÅNQP�^`LO�Kbq^v�Ob��OP ByG¥HK[�}��th_}�����H�^
u�d $ �OL�bQP�k�}M^

G¥HK[�}��th_}�� �
$ }�¢ =��
	 � =� È � �

���
	 ¯ Ê Tp³g±

}�[�k�}�[ B � � �G��HK[�bQ�OP�^xdM�KLOb�HKdo[ bQH $ P�uvdM�KL $ [�^`HKJM[OH ­�Pw^ b���}gbSbQ�OP $ P $ doNQ�n�pH $ Hpbi�i}o^
N�P�}ouy�OP�kÅT

GOdoN $ }�[U� Pa¢U��PaN�H $ P�[Ubq^v�e�rP��iHK�p�\��P�HK[�u��KL�kUHp[OJ ^xL $3$ }gNQ� by}g���KP�^�b���}gbnNq}g[O� bQ�OP
��PaN`f{doN $ }g[�u�P_dgf�bQ�OPªb�P�u©��[OH��~LOP�^eLO[�kUPaNiHp[U�~Pw^xbQHpJ~}�bQHKdM[�T ��P_Nq}g[O�nbQPwu©�O[�H��~LOP�^tNQPa�l}gb�P�k�bQd
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��Ny}g[¤u©�OHp[OJ $ Pab��OdckO^rL�^`HK[OJsbQ��P f{dM�K�pdg�iHp[OJ�NQL��KP�^�X

³MTjY $ PabQ��dck b���}gbª�ON�dg�~Pw^\bQ�OPsdo��bQH $ }g�KHpb`��dgfjb��OPs^xdM�KLOb�HKdo[�H�^_Nq}g[O�~P�k��OHpJo�OPaN bQ��}�[
do[OPªbQ�¤}gb kUd~P�^i[Odob�T

VcTj�Àfjb`�Zd $ PabQ��dckO^��ONQd��~P�b��OPndo�Ob�H $ }��KHpbx�]dgf bQ�OP]^`do�KL�bQHKdM[��ebQ�OPndo[�P¨�iHpbQ� ^x��doNQb�PaN
uvd $ ��LOby}�bQHKdM[�bQH $ P_Hl^rNy}g[��~P�k��OHpJo�OPaN�T

RcTj�Àf b`�rd $ P�bQ�OdckO^�kcd�[OdMb���NQd��~PnbQ�OPndo��bQH $ }g�KHpb`��dgfªb��OP]^xdo�pLObQHpdo[��ebQ��P�do[�P¨�iHpbQ�
^ $ }��K�KP�N£­¤[�}g�¥J~}���H�^rNq}g[O�~PwkÃ��HKJo��PaNaT

Ê T"�rHKP�^i}�NQPS}g�p�Kd��rP�kÅT

�¥}g�O�pPsY�TK³SHK[�Y\�O��Pa[¤kUHK¢]Y ^x��dg�j^_b��OP�NQP�^`LO�Kbq^zd�fj^`do�K�cHK[�J��M}gNQHpdoL�^_�ON�do�O�pP $ ^iL�^xHp[OJ
f{dMLON_��^`PaL�kUdcu�d~^xb HK[OHpbQH�}��KHp��}gb�HKdo[ $ P�bQ�OdckO^�TjY ^xL $3$ }gN���d�febQ��P�Pa¢c��PaNQH $ Pa[cbrH�^iJoHp�~Pa[nHK[
�¥}g���KP Ê T VcT �r�OPj��^xPaL¤kUdcuvd~^`by^r�ZPaNQPiHp[OHKb�H�}g�pHK�aPwk¦�iHKb���dM� 7QP�uvb�HK�~Prf{LO[�u�bQHKdM[�u�d~P 6nu�HKPa[cby^��g�c�
}a�~PaNq}gJMHK[OJsdo��^`PaNQ�M}�bQHKdM[�^v�Å�U��P�¢U�O�pH�uvHpbQ�p�suvd $ ��LObQHp[OJ�bQ�OP $ f{dMN_}��K�¥�M}gNQHl}g�O�pP�^j}gbjbQ�OPSNQd~dob
[�dckUP~��}g[¤k¨Pa¢c�O�KHluvHKb��K�suvd $ �OLOb�HK[OJSbQ�OP $ f{dMN\b��OP_f{Ny}ou�bQHKdM[�}g���M}�NQH�}��O�KPw^rdo[O�p�n}o^i[OPaP�kcP�k¡T

�¥}g���KP Ê TWVUX �~L $3$ }�NQ��d�feme^xP�L�kUdcuvd ^xbª��[OHpbQH�}��KHp��}gb�HKdo[ �t¢U��PaN�H $ P�[Ub

��[OHpbQH�}��KHp��}gb�HKdo[Ã¾�PabQ�Odck Y\�UJ�T �\}�[O�cHK[OJ
�j� 7aT:8ed~Pvf�T VcT �oR
Yj�~PaNy}�JoP�k RcT � �

8ed $ ��LObQP�k�Y\�K� VcT����
8ed $ �OLOb�P�knG¤Nq}ouvb�HKdM[�}g� ³MT����
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�t¢�} $ Hp[�}gb�HKdo[�dgf¥bQ��P_NQP�^`LO�Kbq^i^x�Od��j^rb���}gbiPa¢c�O�pH�uvHpbQ�K�Suvd $ �OLOb�HK[OJªHp[OHKb�H�}g�Å��^xP�L�kUdcuvd ^xby^
f{dMNIf{Ny}MuvbQHpdo[�}��O�M}gN�H�}g���KP�^t}M^t[OPaP�kUPwk¦H�^�uv�KP�}�NQ�p�¦b��OPr��P�^`b $ PabQ��dck¡T �r�OH�^IN�P�^xL��KbtHl^tkUH §ÅPaN�Pa[cb
b���}g[ b��OP�uvdM[�uv�KL¤^xHKdM[ N�P�}ouy�OP�kÂ�U� h }gLOb��OHKP�Nn}g[�k �iHK��H �PaN�P5	 ÊoÊ �ÀT �r�OP�fÀ}M^xbQP�N�^`H $ �O�pPa¢
}��KJMdoNQHpbQ� $ }g[�k]uvd $ ��LObQPaNq^Éd�febQdckO}a�n[Od�� $ }g�~P_Hpbi��d~^Q^`HK�O�pPªbQdsHK[c�~P�^xb $ doN�P_Pv§ÅdoN�biHK[cbQd
b��OPs¯ d�f{bQPa[n�~PaN���H $ ��doNQbq}g[cbv±eHp[OHKb�H�}g���ONq}g[�uy�OHp[OJ�kcP�uvH�^`HKdM[�^vT

��P�uvdM[�uv�pL�kUPnbQ��}�b�}�Jod~dck ��^`PaL�kUdcuvd ^xb�Hp[OHKb�H�}��KHK�w}gbQHpdo[ ^xb�Ny}�bQPaJM� ^`�OdoL���k }��K�pdg� f{doN
Hp[OHKb�H�}��K�K� uvd $ �OLObQHp[OJª��^xP�L�kUdcuvd ^xby^iPa¢c�O�KHluvHKb��K�~��by}��~Pªua}�NQPj[Odobib�d�Pa¢U��Pa[¤k�bQd~d $ L�uy�suvd $�Ä
��LOby}�bQHKdM[�b�H $ P�}ouau�d $ �O�pH�^`�OHK[OJeb��OH�^¡bq}o^x�Å�M}g[�kS}g�K�pd�� f{dMN¥^x��Pa[�kUHp[OJ $ doN�PtbQH $ Ptu�d $ �OL�bQHK[�J
P�¢U�O�pH�uvHpbe��^xPaL¤kUdcuvd~^`by^j}gbib��OPªbQdo�nd�ftb��OP_�ONq}g[�uy�]}g[�kn�«dMLO[�knbQNQP�P_�i�OPaN�P_�ONy}�[�uy�OHK[OJskcP Ä
u�H�^xHpdo[�^j}gN�P $ doN�P�u�NQL�uvHl}g�ÀTrYzf{b�PaNÉf{L�NQbQ��PaN\P�¢U��PaN�H $ Pa[cby}�bQHpdo[��~�rPS}MkUdo�Ob�P�k�bQ��P f{dM�K�pdg�iHp[OJ
�¤^xPaL�kcdcuvd~^`b�HK[OHpbQHl}g�KHp��}gb�HKdM[Â^xb�Ny}gb�PaJo� T ��P�b�® ��P]bQ�OP $ }g¢cH $ L $ } $ doL�[Ub�d�fªbQH $ P���PaN
[�dckUPn�rP��ZdoLO�lk��KHp�~P�b�d�^x��Pa[�k�bQd�Hp[OHKb�H�}��KHK��P���^xPaL¤kUdcuvd~^`by^�f{doNS�o}�NQHl}g�O�pP�^�do[Â�i�OHlu©���rP
�¤}w�~P �~Pabrb�d��ONy}�[�u©� Te��[nb��OH�^rb�H $ P~�M�rPª�iH�^`�¨b�d�J~}�HK[nL�^xP�f{LO���ONy}�[�uy�OHK[OJ�Hp[Uf{doN $ }gb�HKdM[�dM[
}��K�If{Nq}ouvb�HKdM[�}g�¥�M}gNQHl}g�O�pP�^vT$��P�bQ�OPaN�Pvf{doN�P�H $ ��d~^xP }��KH $ HKb�� do[�bQ��P�[UL $ ��PaNidgf ^`H $ �O�pPa¢
HpbQPaNq}gb�HKdo[¤^rL�^xP�knHK[]^xdM�K�cHK[OJsbQ��P��KHp[OP�}�Nr�ON�doJoNq} $ [OP�uvP�^�^Q}�NQ��b�d�uvd $ �OLOb�P_do[�P���}�NQbQHluvLO�l}gN
�¤^xPaL�kcdcuvd~^`baT ��Pab�����Ps}g[�P�^xb�H $ }�bQPªdgf bQ�OP�[cL $ �«P�Nidgf ^xH $ �O�KP�¢�HKb�PaNy}�bQHKdM[�^\��PaN`f{doN $ P�k
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�rH $ P\b�d�^`do�p�~P_bQ�OPªHp[OHKb�H�}g� �Åm ½
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�¤^xPaL�kcdcuvd~^`by^vT
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kcH §ÅPaNQP�[Ub�T �r��Pa�_�OLON���d~^xP��K�ª�KH $ HKb�bQ��Pr[cL $ ��PaNÅdgfÅ^`H $ ���KPa¢iHpbQPaNq}gbQHpdo[�^�bQd }j^ $ }��K�o[cL $ ��PaNa�
�i��HK�KPe�ZPi^xP�b¥®¿b�d_}j��}gN�JoPe[cL $ ��PaN���do�OHp[OJ\b�d_��Pi}��O�KPebQd uvd $ ��LObQPe} BQbQN�LOP��i��^xP�L�kUdcuvd ^xbaT
�r��P��ON�do��d~^`P�k���^xP�L�kUdcuvd ^xbjHK[OHpbQH�}��KHp��}gb�HKdo[ $ PabQ��dckÃHl^\}���^`d��~PaN���^`H $ Hp��}�NrbQd�}�bQP�uy�O[OHl�µLOP
�c[Od��i[n}M^\¶ �� �(!� � �� ��!��� �)��� �+	 V	�,��T���[Ã^xbQN�do[OJ���Ny}g[¤u©�OHp[OJO�~�Od��ZPa�~PaNa�~b��OP\�¤^xPaL�kcdcuvd~^`by^rf{doN
}��M}�NQH�}��O�KPS}�NQPªNQPaHp[OHKb�H�}��KHK��P�k�P�}ouy�nbQH $ P_}���Ny}g[¤u©�OHp[OJskUP�u�H�^xHpdo[�f{doNj}¦f{Nq}ouvb�HKdM[�}g���M}gN�H�}��O�KP
Hl^rbQds��P $ }okUP~T

��P�[Od�� bQLON�[�doLONS}gb�bQPa[cbQHpdo[]bQdnbQ�OP �µL�P�^xb�HKdo[�d�fZ�Od�� bQd�LO�ÅkO}gb�P�b��OP���^xP�L�kUdcuvd ^xby^
f{N�d $ do[OPª�ONq}g[�uy�nbQd�b��OP_[OPa¢cbaT�Y_^ $ Pa[cbQHpdo[OPwk�}g��d��~P~�UdMLONiHK[OHpbQHl}g��Pa¢c�«P�NQH $ Pa[Ubq^I�KPw}ok�L�^
b�d���Pa�KHpPa�~P_b���}gb_L��¡k�}gbQHp[OJnbQ�OPS��^xP�L�kUdcuvd ^xby^_�c�]}w�~P�Ny}gJMHK[OJsbQ��P�do��^`PaNQ�M}gb�HKdM[�^\�rdMLO��k���P
b��OP $ d~^`biuvd $ �OLObq}gb�HKdo[¤}g�K�p��P�§¡PwuvbQHp�~P~T

��P�P $ �OHpNQHlua}g�p� �s�~PaN�H ­�P�k�b��OH�^_u�do[ 7QP�u�bQLON�P��c��^xdM�K�cHK[OJsHK[¤^xby}�[�uvP�^jdgf ¾��`m �Å� � �i��PaNQP
b��OP_��^`PaL�kUdcu�d~^xbq^z�ZPaNQP LO�ÅkO}gb�P�k¨Hp[�P�}ouy��d�ftb��OP_bQ��NQPaP_� }a�O^i^`LOJoJMP�^xb�P�k¡TZG¤dMNrb��OP�^xPªN�LO[�^
�ZP\�¤}w�~PjHK[�HKbQHl}g�pHK�aP�kªbQ�OPj��^`PaL�kUdcuvd ^xbq^r�U��dMLONi^`bQNy}�bQPaJM��bQ��}�brPa¢c�O�pH�uvHpbQ�K�Suvd $ �OLOb�P�^Ib��OP $ �
�iHpbQ� } �pH $ HpbÉdM[�b��OPª[UL $ ��PaNrd�feHKb�PaNy}�bQHpdo[�^iL�^xPwk¡TrY ^zHp[¨dMLONj�ONQPa�cHKdML�^iPa¢U��PaN�H $ P�[Ub��o�rP
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�¥}g���KPnY�TWV�^`�Od��j^ b��OP�f{LO�p�rNQPw^xLO�pby^¦d�f_b��OH�^ªPa¢c�«P�NQH $ Pa[Ub�T�GOdMN�bQ��P¨�¤^xPaL�kcdcuvd~^`b�LO�ÅkO}gb�P
P�¢U��PaN�H $ Pa[cba� �I}��O�KP Ê TWR�^`�Od��j^�bQ�OP }a�~PaNy}�JoPnNy}�[O�UHp[OJ�dg�~P�Ns}g�K�jbQ��P¨Hp[�^xbq}g[�u�P�^ d�fªP�}Mu©�
$ PabQ�OdckÅT

�¥}g�O�pP Ê T RcX3�~L $3$ }gNQ��d�fZme^xPaL¤kUdcuvd~^`b_�j�¡k�}gbQP �t¢U��PaN�H $ Pa[cb

�\�ÅkO}�bQPS¾�PabQ��dck Y\�cJOT �j}g[O�cHK[OJ
GIHKNq^xb VUT Ê R
�Å}M^xb ³oT �gÊ

Y\�~PaNq}gJoP ³oT Ê R

GONQd $ b��OPjNQP�^`LO�Kbq^£d�f¥bQ�OP Pa¢U��PaN�H $ P�[Ub¥�rP ^xPaPjbQ�¤}gbrdMLONrHp[Ub�LOHKb�HKdM[�Hl^Éu�doNQN�P�uvb�TtGOdoNZbQ�OP
$ d~^xb ��}gN�ba��HKbª^`PaP $ ^ibQd��«Ps��P�^xbªb�d�}a�~PaNq}gJMP�bQ�OPskUP�JoNy}MkO}gb�HKdM[�^¦�i�OP�[��ONy}�[�u©��HK[OJndo[ }
�M}�NQH�}��O�KPSbQd�kUPab�PaN $ Hp[OP_Hpby^i��^xPaL¤kUdcuvd~^`by^���}g[�k�b��OPªd��~PaNQ�OPw}ok¨[�P�uvP�^�^Q}gN��nbQds�«P�Nxf{doN $ bQ�OP
}a�~PaNq}gJMHK[OJskUd~Pw^z[OdMb\dMLOb`�rPaHpJo�nHKbq^r��Pa[OPv­�bq^vT

GOdoN bQ�OPSNQP $ }�HK[�kcPaNrd�frb��OH�^j^xPwuvbQHpdo[����i�OPa[��ZP�NQP�f{PaNibQd�·O¶�¸©ºU¹!( �#(g¶ � �  ��!�����)��� �o�¡bQ��H�^
�iHp�K��H $ �O�K�SbQ��}�bi�rP_��}a�~P_L¤^xP�k�doL�Nj^xbQNq}gb�PaJo�sdgf�Pa¢c�O�KHluvHKb��K��u�d $ �OL�bQHK[�J¦b��OP_Hp[OHKb�H�}g�Å��^xP�L Ä
kcdcuvd~^`by^t�iHKb��s}_^xH $ �O�KP�¢\HpbQPaNq}gbQHpdo[S�KH $ HKba��}g[�k��rPZLO�ÅkO}gb�PibQ�OPi�¤^xPaL�kcdcuvd~^`by^t�U�S}a�~PaNq}gJoHp[OJ
b��OPªdo��^`PaNQ�M}�bQHKdM[�^vT
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�j[�u�P��rPª��}a�~P uvd $ ��LObQP�k�P�^`bQH $ }gb�P�^ÉdMN_��doLO[�k�^\do[�b��OP�kUP�JoNy}MkO}gb�HKdM[�dgfZbQ�OPSdo� 7QP�u�bQHK�~P
f{L�[�uvbQHpdo[�JMHK�~Pa[]bQ��}�b¦�ZP��ONq}g[�uy��do[ }n^x��P�uvH ­Åu¦�M}�NQH�}��O�KP �¡�rPs^`bQHK�p� $ L�^`bjkUP�uvHlkUP��Od�� bQd
L¤^xPsbQ�OHl^\HK[Uf{dMN $ }�bQHpdo[�bQd $ }g�~PSdoLONª�ONq}g[�uy�OHK[�J�uy�OdMH�uvP~TM�jLON_JMd~}g�eHl^ b�d $ }g¢cH $ H �aP bQ�OP

��R



kcH §ÅPaNQP�[�uvPeHK[ �Åm��o}��KLOPZdgf�b��OPrN�Pa��}�¢O}�bQHpdo[¦f{N�d $ }i��}gN�Pa[Ub¥bQd HKby^�uy�OHp��kUN�Pa[��a�OLOb�^xHp[�uvPZbQ�OPaN�P
}�NQPib`�rd u©�OHp��kUN�Pa[ªdgf P�}ouy����}�NQPa[cba�MbQ�OPaN�Pj}gN�PjkUH §ÅPaN�Pa[Ub $ P�}M^xLON�P�^�dgf u©�¤}g[OJMP~TÉh }gL�bQ�OHpPaN_¸ �
�,� �"	 ÊMÊ �¥^xLOJMJoP�^`b\b�NQ�cHK[OJ�b�d $ }�¢UH $ HK��PibQ��P�^xL $ dgfeb��OPSkUPaJMNy}ok�}gbQHpdo[]do[���dMbQ���ONq}g[�uy�OP�^��
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�i��H�uy�¨b��OP�^ $ }g�p�KPaNZdgfeb��OP�b`�Zd�P�^`bQH $ }gb�P�k�kUPaJMNy}MkO}gb�HKdo[¤^\H�^j}o^i��}�NQJoP }o^\��d ^Q^xHp�O�KP T �r��}gb
Hl^v�

4��r¼Æ}gN�J $ }�¢> � $ Hp[ � � �> 	 � �> ��� ½
�euy�O^`bQPaHp[C	 R ���¥^`LOJoJMP�^xbq^_uvd $ �OHp[OHK[OJªb��OP�^xPªHlkUP�}o^r�c���ONq}g[�uy�OHp[OJ�do[]bQ�OPª�M}gN�H�}g���KP

4 � ¼Æ}gN�J $ }�¢ �	� - $ Hp[ � � �> 	 � �> � Ç � 1 $ }g¢ � � �> 	 � �> � ½ � ¯ Ê TWRµ±

�jdobQPZbQ��}�be�rPiu�}g[ $ }�¢UH $ H �aPIb��OPj^xL $ dgfÅb��OPikUP�JoNy}MkO}gb�HKdM[�dM[��«dMbQ�s�ONy}�[�uy�OP�^I�c�ª�KPab�bQHK[�J
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¯ � - 	 � 1v± Yj�UJ�T �\}�[O�UHp[OJ
¯�³o� �µ± Ê T�� ³
¯�³ �U�p³g± VUT � �
¯ÀVU�p³g± ³oT � �
¯�³o�p³g± VUT � �
¯�³o�WVµ± RUT ��Ê
¯�³o�K³
�µ± Ê T V	�
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^`Pa�KPwuvbQHpdo[ $ PabQ�Odck�^�}o^�¶ �4������� $ Pab��OdckO^v��¸Q¶ �4��*+���`¸ � �#�g¶�¸�¹ $ PabQ�Odck�^v�_}�[�k �#�!��	 �4 ��!��	 ��� �
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$ PabQ�Odck�^vT
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u�}g�K�pP�k �v¸Q¶ ���� Q¶ �¡doN �v¸Q¶ � �#(~º �O¹ª^xP�}�Nyuy��T
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�rdMbQ��b��OP�^`P $ PabQ�Odck�^É��}a�~PªHK[O��PaNQPa[cbi^`bQN�Pa[OJob���^j}g[�kn�rP�}��U[OPw^Q^xPw^vT �rP�^xbr­�Nq^xbj^`P�}gNqu©�
�iHp�K�ÅbQPa[�k�b�d $ Hp[OH $ HK��PrbQ��P¦[cL $ ��PaNrd�fe[OdckUP�^iPa�M}g�pL�}gb�P�kn}g[�k]}gbj}�[U����dMHK[cb_kUL�NQHK[�J�bQ�OP
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��P�u�d $ P_��NQdo��HK�OHpbQHK�~PjH f�Jod~dck��pd��rPaNZ�«dMLO[�kO^ }gNQPª[OdMbrf{doLO[¤k¨P�}�NQ�K� �U�KPw}okUHp[OJ�bQdsNQPa�l}gb�HK�~Pa�p�
�pHKb�bQ�KP �ONQLO[�HK[OJ�d�febQ�OPªb�NQPaP~T�Y\��^`dO�Ob��OPS^xP�}�Nyuy�¨b�NQPaPªb�Pa[�kO^rb�d���PªPa¢c�O�KdMNQP�k�HK[]}��ON�P�}okcbQ� Ä
­¤Ny^xbªfÀ}o^`�OHKdM[��t^`d�do[�P��pHK[OP�}�Nª�ONQdMJoNy} $ b�d���P�^xdo�p�~P�k���}o^ª�KHKb�bQ�pP�NQP���}gb�HKdM[�b�d�bQ��P�[OP�¢Ub �
�pP�}okcHK[OJ�b�d��OHpJo�OP�Njuvd $ ��LOby}�bQHKdM[�bQH $ P�^�T

¬\P��ObQ� Ä ­�Nq^xbi^`P�}gNqu©��d��~PaNquvd $ P�^¡��dobQ��dgf�b��OP�^`P_^`�OdoN�byuvd $ HK[OJ ^Idgf ��P�^xbt­�Nq^xbZ^xP�}�Nyuy��Tt��[
fÀ}Muvba��^xP�}�Nyuy�OHK[�J�bQ�OPªbQN�PaP_Hp[�}�kcPa�ObQ� Ä ­�Nq^xb $ }�[O[OPaNZ�iHK�p�¡bQP�[�k�bQd $ Hp[OH $ HK�aPZbQ�OP $ P $ doN��
N�P��~LOHKN�P $ Pa[cby^��¡}�[�k�bQ��Pnu©�¤}g[OJMP�^¦Hp[�b��OP��KHp[OP�}�N¦��NQdoJMNy} $ f{N�d $ do[OP�[�dckUP�bQd]bQ�OPs[OPa¢cb
}�NQP $ Hp[OH $ }g� �nL�^`L�}g�p�K� 7QL�^xb u©��}�[OJoHp[OJ�dM[OP��M}gNQHl}g�O�pP!� ^i��doLO[¤k¡T�¬jPa�ObQ� Ä ­�Nq^xbª^`P�}gNqu©�]��}o^
}�[Odob��OPaN }okU�M}�[Ubq}gJoP�d��~PaNZ��P�^xbi­�Ny^`b_^`P�}gNqu©�nHp[Ã­¤[�kUHK[�J f{P�}M^xHp�O�KPª^`do�pLObQHpdo[�^j^xHp[�uvP_f{P�}o^`HK�O�pP
^`do�pLObQHpdo[�^�bQPa[¤k bQd���P¨f{dMLO[�k kUPaP�� Hp[ b��OP�^`P�}gNqu©�ÂbQN�PaP~T ¬jPa�ObQ� Ä ­�Nq^xb�^xP�}�Nyuy� � }o^�bQ�OP
^`bQNq}gbQP�Jo����NQdo��d ^xP�k��c�]¬_}g�cHK[ 	 RU³��t}�[�k ��HKb�bQ�pP¨¸ �"�,��� 	 � � ���O�ON�H $ }�NQHK�p��kcLOP�b�d�bQ�OP ^ $ }��K�
$ P $ doN��ªua}���}g�OHp�KHpbQHKPw^Idgf uvd $ ��LObQPaNq^t}gbZbQ��}�bebQH $ P~T¥¬\P�^x��HKbQPiHpby^e}okc�o}�[Ubq}gJMP�^v��kUP��ObQ� Ä ­�Nq^xb
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^`P�}gNqu©�]ua}�[��pP�}oknbQdsPa¢Ub�NQP $ Pa�K�S��}gN�JoP ^xP�}�Nyuy��bQN�PaP�^�T3�r�OHl^\^`bQP $ ^£f{NQd $ bQ�OPªfÀ}ouvbib���}gbj�rP
$ }w��P��o}��KL�}�bQP]}�Jod~dck $ }g[c��[OdckUP�^�b���}gbs�rdMLO��k��¤}w�~P��«P�Pa[�fÀ}gbQ��d $ P�k���}okÂ}���PabQb�PaN
�M}��KLOPjdgf � � ��PaPa[s�U[�dg�i[ TeG¤dMNe��}gN�JoPaNZ�ONQdM�O�KP $ ^v�MkUPa�Ob�� Ä ­�Ny^`bi^xPw}gNyuy�s��}o^e�«P�Pa[n^x��dg�i[�bQd
��PSH $ �ONq}ouvb�H�ua}�� 	 Ê V ��T �\d��rPa�~P�Na�Ub��OH�^iu�do[�uv�pL�^xHpdo[]�i}o^ $ }MkUP_HK[]bQ�OPSkO}a��^z��Pvf{dMNQPS�ONQH $ }g�
��PaLONQHl^xb�H�ua^\�ZPaNQP�Hp[�uvdMNQ��doNq}gbQPwk�HK[cbQd $ d ^xbª¾��`mÆuvdckUP�^��t^xd kUPa�Ob�� Ä ­�Ny^`b�^`P�}gNqu©� kUP�^`PaNQ�~Pw^
b�d���PªNQP Ä Pa¢�} $ HK[OP�kÅT

� �	 #" � &  ������ & � � � � �  �
 � � �

�jPaHKb��OPaN���P�^`b ­¤Ny^xbÃ^xP�}�Nyuy� [�doN�kUPa�Ob�� Ä ­¤Ny^xbÃ^xP�}�Nyuy� $ }g�~Pn}�[U�ÂHK[cbQP��K�KHpJoPa[cbS}gb�bQP $ ��b�bQd
^`Pa�KPwuvbr[OdckcP�^zb���}gb $ }w�s�KPw}ok�b�d�H $ �ONQd��~P�k�Hp[Ub�PaJoP�NÉf{P�}M^xHK���KPª^`do�KL�bQHKdM[�^vT � ��}�b\�ZdoLO�lkÃ��P
L¤^xPvf{LO�ÅH�^e^xd $ PjP�^xb�H $ }�bQPidgf�bQ��P\�M}g�pLOP_d�f¥bQ�OP_��P�^`bÉf{P�}M^xHp�O�KP_Hp[Ub�PaJoP�Nr^`do�pLObQHpdo[�dM�Oby}�HK[�}��O�KP
f{N�d $ }�JoHp�~Pa[�[OdckUPnd�f_b��OP��ONq}g[�uy�Â}g[¤k¿��dMLO[�k b�NQPaP T��r�OP �v¸Q¶ �i·  �(���¸�� �4��(!��uvN�HKb�PaNQHpdo[��
Hp[Ub�NQdckUL¤uvP�k��U� �\HpNy^`b 	 � ³��r}�[�k�¾�HpbQNy}C	 �U³��Z}g[�k�bQ�OP �v¸Q¶ ��¸Q¶ �4��*+���`¸ �  ���`¸� ���(!�Ãf{doLO[¤k�HK[
���P�[OH�uy�OdoL�¸ � �,��� 	 ³ Ê �¤}g[�k�GOdMNQNQPw^xbª¸ � �,��� 	 Ê V ���c}gN�P\� }a�O^tbQdªHp[�uvdoN���doNy}�bQP_b��OH�^tHlkUP�}_HK[cbQdS}
[�dckUPª^xP��KP�uvb�HKdM[�^�u©�OP $ P~T �r�OP �«Pw^xbr��NQd 7QP�u�bQHKdM[ $ PabQ�Odcks}g[¤k�bQ�OP �«Pw^xbrPw^xbQH $ }gb�P $ Pab��Odck
kcH §ÅPaN�Hp[���dg� bQ��Pa��kUPab�PaN $ Hp[OP�}�[ÂP�^xb�H $ }�bQP�dgfjb��OP���P�^`b�^xdM�KLOb�HKdM[ dM�Oby}�HK[�}��O�KPsf{NQd $ }
[�dckUP � = T�h\Hp�~Pa[ }g[�P�^`bQH $ }gb�P � = �tb��OPa����dob�� ^xPa�pP�uvbªbQ�OP�[OdckUPnHK[�bQ�OPÃ}ouvb�HK�~P�^xPabªf{doN
�i��H�uy��bQ��H�^\�M}g�pLOP�Hl^\��}�NQJMP�^xb�T �\PaNQPS�rPskUHl^QuvL¤^Q^\dM[O�K�nbQ��P��«Pw^xb_P�^`bQH $ }gb�P�u�NQHKb�PaNQHpdo[�T GOdoN
b��OPª��P�^xbjP�^xb�H $ }�bQP uvNQHpbQPaN�HKdM[��

� = ¼ � =� Ç��
> � +

$ HK[�¯ � �> � > 	 � �>s¯Q³iÈ � > ±Q± ½ ¯ Ê T Ê ±

�r��H�^\P�^`bQH $ }gb�P�H�^j�KdoJMH�ua}��t^`HK[�u�P�bQ�OP���^`PaL�kUdcu�d~^xbªHl^¦}�[�P�^xb�H $ }�bQPSdgfZbQ�OP�Nq}gb�P�dgfjuy��}�[OJoP
d�febQ��P¦dM� 7QP�uvb�HK�~Pif{LO[�uvb�HKdo[n�M}g�pLOP~T

���



�r�OPZP�^xb�H $ }�bQPedgf¤bQ�OPZ�«Pw^xbe^`do�KL�bQHKdM[�dM�Oby}�HK[�}��O�KPef{NQd $ }z[�dckUPiJoHp�~Pa[ª�U�s¯ Ê T Ê ±�}M^Q^xL $ P�^
b���}gbe�ZP\�iHp�K��}g�K� }a�O^t��P_}��O�KPjbQdªN�doLO[�k�} f{Nq}ouvb�HKdM[�}g���M}gN�H�}g���KPibQdªb��OP_u��Kd~^`P�^xbeHp[Ub�PaJoPaN�}g[¤k
dM�Oby}�HK[�}�f{P�}o^`HK�O�pPªHK[cbQPaJMPaN_^`do�pLObQHpdo[����i�OH�uy�nH�^j^xd $ Pa�i��}�b\dM�ObQH $ H�^`bQH�uMTrY $ doN�P_NQP�}��KHl^xbQHlu
Pw^xbQH $ }gb�P\�ZdoLO�lk¨��PªbQ�OP_f{dM�K�Kd��iHp[OJOX

� = ¼ � =� Ç �
> � +�� ����� ��� �

¯�� > � �>
	 > Ç ¯Q³iÈ � > ± � �> ¯Q³jÈ 	 > ±�±

Ç �
> � +�� ����� ��� �

¯�� > ���>s¯Q³jÈ 	 > ±�Ç ¯Q³jÈ�� > ± � �> 	 > ± 	 ¯ Ê T �µ±

�i��PaNQP 	 > Hl^Éb��OP BQ��NQdo�¤}g�OHp�KHKb`���¦b���}gbi�ZP_�iHK�p�«��PS}g���KP_b�d�NQdMLO[�kn}¦f{Ny}MuvbQHpdo[�}���^`do�KL�bQHKdM[nbQd
b��OPiu��Kd~^`P�^xb¥HK[cbQP�JoPaN¥}�[�k�do�Obq}gHp[s} f{P�}M^xHp�O�KPZHK[cbQPaJMPaN¥^xdM�KLOb�HKdo[ T �\dMbQPrb���}gb�H f 	 > ¼ ³�2�4
�����
b��OPa[Â¯ Ê T��~±jNQP�kUL¤uvP�^\b�d�¯ Ê T Ê ±qT ��HK[¤kUPaNQdMbQ� }g[�k5�c}a�~Pa�l^x��PaNQJM� 	 � �A�tJMHK�~Ps}�^`LOJoJMP�^xb�HKdo[�f{doN
u�d $ �OL�bQHK[�J 	 > T

� & ���
 	� & ��� "'(�� � �  �
 � � �

¬jPv­�[OPª}�¶�ºa·�¸� ��jº (~º ¶ ��(�¹U¸Z}o^i}�[OdckUP � = bQ��}�bi��}o^ � =� - / � � T3�~P�}�Nyuy�OHK[OJSbQ�OPªb�NQPaPjHK[]}
��P�^`bÉ­�Nq^xb $ }g[O[�PaNe�iHK�K��Pa[�^xL�NQP_b���}gbZ[Od�^`LO��PaN ��L�doL�^r[OdckcP�^r}�NQP_Pa�M}��KL�}�bQP�k¡Te� f��~�Od��rP��~PaNa�
dM[OPsua}�[���Ps}o^�^xLON�P�k�bQ��}�bª}g�p�i¯ dMN $ d~^`bv±Zdgf bQ�OPs^`LO��PaN ��L�doL�^_[OdckUPw^ �iHp�K�¥��P�fÀ}gbQ��d $ P�kÅ�
¯{�i�OH�uy��Hl^¦bQ��Pnua}o^`P�H f � � ¼ � � ±q�IbQ��P $ P $ dMNQ� }g[�kÂ^x��PaPwk�}okU�M}�[Ubq}gJoPw^ d�fªkUP��ObQ� Ä ­�Nq^xb
^`P�}gNqu©� $ }g�~P�b��OH�^ $ PabQ��dck bQ�OP $ d ^xb���NQPvf{PaNq}g�O�pP~T �r}�NQHpdoL�^�}�LObQ��doNy^n��}a�~P��ONQdM��d~^xPwk
^`bQNq}gbQP�JoHKPw^ÉbQ�¤}gbj}gb�bQP $ �ObebQd�JMdskUPa�Ob�� Ä ­�Ny^`bi}o^ $ L�uy�s}o^r��d~^�^xHp�O�KP_�i��HK�KP $ Hp[OH $ H �aHp[OJjbQ�OP
[cL $ ��PaN\d�fj^`LO��PaN ��L�doL�^�[OdckcP�^¦Pa�M}��KL�}�bQP�k 	 ³ Ê �"	 V��,�"	 ÊoÊ �"	 V��A�ÀT+��P�ua}g�p�tbQ��P�^xPsb`�U��P�^_dgf
$ PabQ�Odck�^
�#�!��	 �� ��!��	 ��� �C*�¸ � �)(�¹g¶�T�h\Hp�~Pa[�^`d $ PSP�^xb�H $ }�bQP+� �¦d�fib��OP�dM�ObQH $ }g�¥do� 7QP�u�bQHK�~P
f{L�[�uvbQHpdo[��M}��KLOP � � �Ub��OP\b�NQPaP H�^e^xP�}�Nyuy�OP�k�Hp[�}�kcPa�ObQ� Ä ­�Nq^xbefÀ}o^x��HKdo[]}M^É�KdM[OJ�}M^ � =� - % � �aT

���



� f�� =� - � � �a��bQ��Pa[�}�[OdckcP�H�^ª^xP��KP�uvb�P�k¨�c��}]kUH §ÅPaN�Pa[cbªuvNQHpbQPaN�HKdM[�^xL¤u©� }o^_��P�^xb_­�Nq^xbSdoN
��P�^`b_P�^`bQH $ }gbQP T3�r�OP $ Pab��OdckO^jkUH §ÅPaNjHK[]bQ�OP $ }g[O[�PaNiHK[]�i�OH�uy�nbQ�OPa�ndM�Oby}�HK[ � � }g[�knHK[
�i��H�uy��u�NQHKb�PaNQHpdo[�b��OPa�sL�^xPS�i�OPa[]kUP�u�H�kUHp[OJ�b�d���}Mu©�cbQNq}ouy�¡T

�r�OP�NQPsH�^ª}¨b�Ny}okcPadg§ HK[��Od�� By}�JoJMNQP�^�^xHK�~Pm��do[OPs�i}�[Ubq^¦bQd]��P��i�OP�[Âua}g�luvLO�l}gbQHp[OJn}�[
Pw^xbQH $ }gb�P~T�� f�b��OPiP�^xb�H $ }�bQPtHl^IbQd~d ��}gN�JoP~�MbQ�OPa[�b��OPrb�NQPaPZH�^¥^xP�}�Nyuy�OP�k�Hp[�}\��P�^`bI­�Ny^`btdoN��«Pw^xb
Pw^xbQH $ }gb�PÉfÀ}M^x�OHpdo[�}g[�k�[Odo[�P\d�f�bQ��P_}MkU�M}g[cby}gJMP�^tdgf JodoHp[OJ�kcPa�ObQ� Ä ­�Nq^xbeH�^¥do�Obq}gHK[�P�k¡Te� fÅbQ�OP
Pw^xbQH $ }gb�PªH�^\b�d~d�^ $ }g�p����bQ�OP�[�bQ�OP�b�NQPaPSH�^_^`P�}gNqu©�OPwk�HK[�} $ dMNQP kUPa�Ob�� Ä ­¤Ny^xb_fÀ}M^x�OHpdo[�}g[¤k
$ }g[c��^xL��«P�N ��LOdML�^r[OdckUPw^ $ }a����PjPa�M}g�pL�}gb�P�k¡T �r�OHl^£��dMHK[cb $ L�^xbt��Pj�~Pa�ObeHK[ $ Hp[�k��i�OPa[
^`Pa�KPwuvbQHp[OJ�}�[ P�^`bQH $ }gbQHpdo[ $ Pab��Odck�do[ �i��H�uy��bQd���}o^`P]} ��}Mu©�cbQNq}ouy�UHp[OJ�[�dckUP�^`Pa�KP�u�bQHKdM[
N�LO�KP T

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

�e�U��H�ua}��«��Ny}g[¤u©�OHp[OJ�Hl^É��}M^xP�ksdo[]}�kUHlu©��dobQd $ �SbQ��}�bjuvNQPw}gbQPw^£b`�Zd�[OPa� [�dckUP�^Éf{doNiP��o}��KL�} Ä
b�HKdM[�T �r�OP_[OdckcPª^xPa�pP�uvb�HKdo[�^Quy�OP $ P $ L�^`be}g�l^xds}�[�^x�ZPaNrb��OPª�~LOP�^xb�HKdM[�d�f¥�Od�� b�d�Ny}�[O�sbQ�OP
dMNykUP�Nrdgf¥P��o}��KL�}�bQHpdo[�f{dMNrbQ��P�^xP_[�dckUP�^vT3�µu©�OP $ P�^Ib���}gbZ�ONQHpdoNQHpbQHp�aPibQ�OP [OdckUP�^r��}M^xP�ksdo[n}�[
Pw^xbQH $ }gb�P\d�ftb��OP_dM�ObQH $ }g�Å^xdM�KLOb�HKdM[¨dM�Oby}�HK[�}��O�KP_f{N�d $ b���}gbi[OdckcP¦�¤}w�~P }��OLOHK�pb Ä HK[n}�[�^x�ZPaN
b�d�b��OH�^i�~LOP�^`bQHpdo[��Å^xHp[�uvPªkUHl^xb�HK[�uvbiPw^xbQH $ }gb�P�^r}�NQP }o^Q^`HKJM[OP�k¨b�d�b��OP�[�Pa�i�K��uvNQPw}gbQPwk¨[OdckUPw^vT
GOdMNi^Quy�OP $ P�^IbQ�¤}gbikcd�[OdMbikUHl^xbQHp[OJoL�H�^x���«P�bx�ZPaPa[sbQ�OPjH $ �«dMNQbq}g[�uvPjdgf¥b��OP_b`�rdª[OP��i�K�suvN�P Ä
}�bQP�k�[OdckcP�^v�Z^xL�uy�Â}M^�kUPa�Ob�� Ä ­¤Ny^xb��tNQP�^`P�}gNqu©��PaNy^ª��}a�~P $ }okcP�b��OP�f{do�p�Kd��iHK[�J�^xL�JoJoPw^xbQHpdo[�T
� LO�O��d~^`P¦b���}gbZ�rPj��}a�~P\�¤}o^xPwk�bQ�OP �ONy}�[�u©��HK[OJ kUH�uy�Odob�d $ �ªdo[�b��OP_�M}gN�H�}g���KP ; > � �Ub��OPa[s�rP
^`Pa�KPwuvbibQ�OPSkUd��i[�[OdckcP�­�Ny^`b\H f � => � / ³\È � => �j}�[�k�bQ��P¦L���[OdckUP¦­¤Ny^xbjdob��OPaN��iH�^xP 	�� �,��TZ�Àf
Pw^xbQH $ }gb�P�^r}�NQPS[Odobª}a�M}gHp��}��O�KP~�c�rPS�iHK�K��L¤^xP�b��OH�^rN�LO�KP_f{dMNª^xPa�pP�uvb�HK[OJS�i�OPabQ��PaN\b�d�P��o}��KL�}�bQP
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b��OPSkUd��i[�dMNiLO��uy�OHK�lk�dgf£}�[OdckUP~T

� ����� � � ����� � �����!������� ��� � � � � ���

��Pj�«P�Nxf{doN $ P�k�}�[�Pa¢c�«P�NQH $ Pa[Ub�b�d�uvd $ ��}�NQP $ }�[U�Sdgf�b��OPj[OdckUPª^`Pa�KP�u�bQHKdM[�NQLO�pP�^t�rPj��}a�~P
kcH�^Qu�L�^Q^`P�k¡T �e}Mu©�]dgfZbQ�OPS�ONQdM�O�KP $ ^rHK[ �I}��O�KP Ê T ���i}o^ ^xdo�p�~P�k¨L¤^xHK[�J�bQ�OPS[OdckUPs^`Pa�KP�u�bQHKdM[
$ PabQ�Odck�^ÉkcPaby}�HK�KPwk Hp[0�I}��O�KP Ê T RcTeGOdoNi}ª�ONy}�[�uy�OHK[OJ $ Pab��Odck¡�~�rP_L¤^xP�k�}ª�U�c�ON�H�k���^xPaL¤kUd Ä
u�d~^xb $ P�bQ�Odck¡T �r�OP $ PabQ��dck Hl^tkUP�^�uvNQHp�«Pwk Hp[�kUP�by}gHp�OHK[0��HK[¤kUPaNQdMbQ��}g[�k0�c}a�~Pa��^`�«P�NQJo� 	 � �A�À�
�i��PaNQP�Hpb�Hl^�kUPa[�dobQPwk�}o^��ONq}g[�uy�OHp[OJ $ P�bQ�Odck � � T�Y\�p�r}MkU�M}g[�u�P�k f{P�}�bQLON�P�^¦d�fª¾�� � � �
�ZPaNQPjL�^`P�k¡�U�i��H�uy��HK[�u��KL�kUPw^É}SkUHK�cHK[�J��OPaL�NQH�^`bQHluzb���}gbZH�^ÉHp[U�~dM�~P�k�Pa�~PaN���bQPa[�[OdckUP�^rd�f¥bQ�OP
��Ny}g[¤u©�]}g[¤k¨��doLO[¤k¨bQN�PaP~T

�jdckUP+�~Pa�KPwuvbQHpdo[n¾�Pab��Odck ¬\Pw^QuvN�HK�Ob�HKdo[
��³ �rP�^`b �rdoLO[¤k¡T
�_V ¬\P��ObQ� Ä GIHpNy^xb�T
�_R �rP�^`b��e^xbQH $ }gb�P�¯ [�doN $ }g�¡�¤^xPaL�kcdcuvd~^`bv±yT
� Ê �rP�^`b��e^xbQH $ }gb�P�¯�}Mk�7QL�^`bQP�k���^`PaL�kUdcuvd ^xb�±yT
� � �i}Mu©�cbQNq}ouy�¡T �rP�^xb �e^xb�H $ }�bQP�¯{[OdoN $ }g�j��^xP�L�kUdcuvd ^xbv±qT

� �OP�[ ��}Mu©�cbQNq}ouy�UHp[OJO� ^xPa�pP�uvb�[�dckUP��c� �«Pw^xbn��doLO[�k
uvN�HKb�PaNQHpdo[�T

� � �i}Mu©�cbQNq}ouy�¡T �rP�^xb��e^`bQH $ }gbQP ¯�}ok 7QL�^xb�P�k���^xP�L�kUdcuvd ^xbv±qT
� �OP�[ ��}Mu©�cbQNq}ouy�UHp[OJO� ^xPa�pP�uvb�[�dckUP��c� �«Pw^xbn��doLO[�k
uvN�HKb�PaNQHpdo[�T

GIHKJMLONQP Ê TWRUX �\dckcP �~Pa�pP�uvb�HKdo[ �zLO�pP�^r��[c�~P�^xb�HKJ }gbQPwk
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�e}ouy��d�fjbQ�OP�[�dckUP]^xPa�pP�uvbQHpdo[ $ Pab��OdckO^_�rPaN�P�bQPw^xbQPwk f{dMNs}g�K�eb��OPn¾��`m HK[¤^xby}�[�uvP�^ªHK[
�¥}g���KP Ê T �cTe�\[�P�Pa¢Ou�Pa�ObQHpdo[�� }o^_bQ�OP�Hp[�^xbq}g[�u�P��! 	 �
�������¡�i�OHlu©��� }o^_Pa¢�uv�KL¤kUP�k���P�ua}�L�^xP
kcLONQHp[OJ�b��OPª�OPaLON�H�^`bQH�uj�O��}o^`P~���rPªPa[�uvdMLO[cbQPaNj}��KHp[OP�}gNi��NQdoJMNy} $ �i��H�uy�¨bq}g�~P�^ $ doNQP bQ��}�[
dM[OP��OdMLONªdgf$8Zme� bQH $ P�bQd]^xdM�K�~P~T&�r�OH�^ª�KPvf{b_L¤^¦�iHKb�� � � �ON�do�O�pP $ ^\Hp[�bQ��P�b�P�^xbS^xL�HKbQP T
�¥}g���KPiYST Ê ^x�Od��j^tbQ�OPef{LO�K�~N�P�^xL��Kby^¥dgfÅbQ�OHl^ P�¢U��PaN�H $ Pa[cba��}g[�k+�¥}g���KP Ê T��_^`�Od��j^t}_^`L $3$ }�NQ�
d�f�bQ��PÉN�P�^xL��Kby^�T � �OPa[ªNy}�[O�UHp[OJjbQ�OPe��PaNxf{dMN $ }�[�uvPtd�fÅ}i[OdckUPi^`Pa�KPwuvbQHpdo[ $ P�bQ�Odck\dM[�}iJoHp�~Pa[
Hp[�^xbq}g[�u�P~�U�ZP¦L¤^xP�b��OP_f{do�p�Kd��iHK[OJSNQLO�pP�^vX

³MTj¾�PabQ�Odck�^\}�NQPªNy}�[O�~P�k�­�Ny^`bi�U��bQ�OPª�M}g�pLOPªdgfeb��OPª�«Pw^xbj^xdM�KLOb�HKdM[�do��by}gHp[OP�k¡T

VcTj�Àf£bx�Zd $ PabQ�Odck�^ ­�[¤k�bQ�OPs^�} $ PS^xdM�KLOb�HKdM[��¡bQ��P $ Pab��Odck¨�iHpbQ�]bQ�OPS�Kd��rPaNj�ON�dg�M}��O�KP
do�Ob�H $ }��KHKb`��J }g��Hl^rNy}�[O�~P�k��OHKJM�OPaN�T

RcTj�Àf���dob�� $ Pab��OdckO^t­�[�k�bQ�OPS^�} $ Pª^`do�pLObQHpdo[�}�[�k�do�Ob�H $ }��KHpbx��J }g����bQ��Pa��}�NQPªNy}�[O�~P�k
}ouauvdMNykUHp[OJ�bQd�uvd $ �OLObq}gbQHpdo[nbQH $ P~T

Ê T"�rHKP�^i}�NQPS}g�p�Kd��rP�kÅT

��[Âuvd $ �OLOb�HK[OJnb��OP�Ny}�[O�cHK[OJ ^v�tHK[¤^xby}�[�uvP�^ª�i�OPaN�P�P�}ouy��[OdckUP]^xPa�pP�uvb�HKdo[ $ Pab��Odck��i}o^
}��O�KPsbQdn�ON�d��~P�bQ�OP�dM�ObQH $ }g�pHKb`�ndgfib��OPs^xdM�KLOb�HKdM[Â}g[�k�bQ��P�kUH §ÅPaNQPa[¤uvP���Pab`�rP�Pa[���P�^xbS}g[¤k
�ZdoNq^xb $ P�bQ�OdckO^���uvd $ �OLOby}�bQHpdo[�b�H $ Pw^r�i}o^j�KP�^�^zb���}g[�R	��^xP�u�do[�kO^j�rPaN�P¦P�¢Ouv�pL�kUP�kÅT��r��H�^
�pPvf{brL¤^z�iHpbQ�]RoR�HK[�^`by}�[�uvP�^�T

GONQd $ b��OP�by}��O�KP�^sHKb�Hl^�kUH 6ÃuvLO�pb�b�dÂkUPab�PaN $ HK[OP]}�uv�pP�}gN��iHK[O[OP�N�} $ do[OJ bQ�OP�[OdckcP
^`Pa�KPwuvbQHpdo[ $ P�bQ�OdckO^��U�OL�b\�ZP�u�}g[ $ }g�~PjbQ��P f{dM�K�pdg�iHp[OJ�do�¤^xPaN��o}�bQHpdo[�^�X

� mÉ^`PaL�kUdcu�d~^xb Ä �¤}o^xPwk�[OdckUPsP�^xb�H $ }�bQP $ Pab��OdckO^\dMNªuvd $ �OHp[OHK[�J�}��¤^xPaL�kcdcuvd~^`b¦�¤}o^xPwk
P�^xb�H $ }�bQP $ Pab��Odck¦Hp[���}Mu©�cbQNq}ouy�UHp[OJ_^`PaP $ ^¡b�d_��PibQ�OPZ��P�^xbtHlkUP�}rf{doNt[�dckUP_^`Pa�KPwuvbQHpdo[�T
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�I}��O�KP Ê T��UX �~L $ $ }gN���dgf �\dckUP � Pa�KP�u�bQHKdM[n¾�Pab��Odck �£¢c��PaNQH $ Pa[cb

¾�Pab��Odck �\}�[O�cHK[OJ �rH $ Pw^ �jd �rH $ P�^��\��bQH $ }g� 8ed $ �OLObq}gbQHpdo[
¯�¾�Hp[��OYj�UJ��O¾�}g¢�± � do��� []G¤dMLO[�k �~do�4� []GOdoLO[¤k �rH $ P�¯À^xP�uMT ±

��³ ¯Q³M��RUTWV Ê � � ± V � � �U³ �	�
�_V ¯Q³M� Ê Tp³ �U� � ± ³ R �	����� �
�_R ¯Q³M��VUT � �~� � ± V ³o³ � � ³ Ê �
� Ê ¯Q³M��RUT ���U� � ± ³ � � ���oVMR
� � ¯Q³M��RUTWR � � � ± ³ � � �gÊ � �
� � ¯Q³M��RUT Ê VU� � ± ³ � � �U³ � �

� �r�OPaNQP H�^r[Ods[OdckUPS^xP��KP�uvb�HKdM[ $ Pab��Odck��i�OHlu©�nu��KP�}�NQ�K��kUd $ HK[�}�bQP�^ebQ�OPªdMbQ�OPaNq^_¯ [OdMbQP
bQ��}�b_}�� $ d ^xb }g�K� $ PabQ�Odck�^\ua} $ P_Hp[���}M^xb }gbj�KP�}M^xbjdo[�u�Po±y�Å^xd�}�^xdM�O�OHl^xbQHlua}gb�P�kn¾��`m
^xdo�p�~PaN�^x�OdMLO��kÆ}g�p�Kd�� $ }g[c�ÂkUH §¡P�NQPa[cb�dM�ObQHpdo[�^�f{dMN�^`Pa�KPwuvbQHp[OJ�b��OP�[�Pa¢Ub�[OdckUP�bQd
Pa�M}g�KL¤}gbQP T

� �£�~P�[�HK[�bQ��Pi�ONQP�^`Pa[�uvPid�f } ��NQH $ }g�c�OPaLON�H�^xb�H�uo�MkUPa��bQ� Ä ­�Ny^`bZ^xP�}�Nyuy���«P�Nxf{doN $ ^I��d~doN��K�
HK[n�ONy}MuvbQHluvP~T

" � " � � 
 /0- +.1 + � ( � 3 & � � ) ����� 
�� � ) � &01�� � &0- � +5/0&0-

��[ÆbQ�OHl^n^xP�uvb�HKdM[��\�ZP���PaJMHK[Æ�U� $ }��UHp[OJÂ^`d $ P�dM��^xPaN��M}gbQHpdo[�^]}g��doL�b�bQ��P�N�Pa��}�bQHK�~P�H $�Ä
��dMNQby}�[�uvP�d�f ^x��}�NQHp[OJ�}�[�k�HK[�HKbQHl}g�pHK�aHp[OJ��¤^xPaL�kcdcuvd~^`by^�HK[ }¨�¤}gNy}��K�pPa�Z}g�KJMdoN�HKbQ� $ f{doN�¾��`m¥T
��P�bQ��Pa[�kUP�^�uvNQHp�«PSdoLONªH $ �O�KP $ Pa[cby}�bQH do[]^�u©�OP $ PS}g[�k�^xLON��~Pa�n��^xP�L�kUdcuvd ^xbS^x��}�NQHp[OJ]}g� Ä
��NQd~}Mu©��P�^rbQ��}�b\dMbQ�OP�Ny^i��}a�~P_by}��~Pa[�T
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�j[OPsdgfjb��OP $ }gHp[�uvdo[�u��KL�^`HKdo[¤^¦dgfjdMLON�P�¢U��PaN�H $ Pa[cby^j}g��dMLOb�b��OP�Pv§ÅP�uvb�HK�~PSL�^xP�d�fj��^xP�L Ä
kcdcuvd~^`by^�HK[Â}�^`P��µL�Pa[Ub�H�}��i^xP�bQbQHp[OJ�� }o^�b���}gb�b��OPnHK[OHpbQH�}��KHp��}gb�HKdo[�d�f_�¤^xPaL�kcdcuvd~^`by^�Hl^ � ¸� ��
H $ ��doN�by}g[cbaT �iP�ua}g�p�Ib��OPsdo��^`PaNQ�M}gb�HKdM[�d�fjGOdoN�NQP�^`b�¸ � �,���0	 Ê V,�tb���}gb_f{doN Pa�~PaNQ��B $ H�^`by}g�~Pm�
b���}gbsH�^ $ }okUP�Hp[ u©�Od~d ^xHp[OJ�}���Ny}g[¤u©�OHp[OJ��o}�NQHl}g�O�pP~�tbQ�OP]} $ doLO[cb�dgf �rdMNQ�ÂNQPw�µLOHpNQP�k�bQd
��NQdcuvP�^�^rbQ�OP ^xLO�Ob�NQPaPªN�d~dobQPwk¨}�bibQ��}�bi[OdckUPSkUdMLO�O�KPw^vT �r�OHl^i^Q} $ P\Nq}gbQHpdo[�}��KPªH $ �O�KHpP�^IbQ�¤}gb
b��OPnHK[OHpbQHl}g�KHp��}gb�HKdM[�dgf ��^xP�L�kUdcuvd ^xby^sHK[ } �¤}gNy}��K�pPa�i}��KJodMNQHpbQ� $ H�^ $ doNQP�H $ ��doN�by}�[UbSbQ��}�[
Hp[�}�^xPw�µLOP�[Ub�H�}g�¥do[�P~TªY\[�Pa¢�} $ ���KPª�iHK�p� $ }g�~PSbQ�OHl^z��doHp[Ub uv�KP�}�NaT 8edM[�^xHlkUPaN_b��OP���}gN�bQHl}g�
��Ny}g[¤u©�]}g[¤k¨��doLO[¤k�bQNQP�Pª^x�Od��i[]HK[]GIHKJMLONQP Ê T Ê Tp³oT �r�OPSdoNqkUPaNiHK[n�i�OHlu©�nb��OPª[OdckUP�^i�rPaN�P
P��o}��KL�}�bQP�k�Hl^\HK[¤kUH�ua}�bQP�k��c��b��OP�[cL $ ��PaNj[OPa¢cbjbQdnbQ�OP�[�dckUP~TsYzbj[OdckUP]³o���M}gN�H�}��O�KP ;����
	
Hl^r�ONy}�[�uy�OP�k�do[�T �~LO���«d ^xPSbQ��}�b ;����
	iH�^i}���d~doNªuy�OdMH�uvP_d�ft�M}�NQH�}��O�KPªdM[��i�OHlu©��b�d���Ny}g[¤u©�
}�[�k�bQ��}�b�bQ�OHl^¦��d~doN��ONy}�[�u©��HK[OJ u©�OdMH�uvPs�i}M^ $ }okcP���P�ua}gL¤^xPnbQ�OP���^xPaL¤kUdcuvd~^`by^s}gN�P¨[�dob
Hp[OHKb�H�}��KHK��P�k�Pa¢c�O�KHluvHKb��K�~T �~LO��^`P��~LOPa[cbQ�K� �Odo[���NQdcuvP�^�^xdMNªVU�Å^xLO���«d ^xP�b���}gb_b��OP��M}�NQH�}��O�KP ;����
	
Hl^ f{Nq}ouvb�HKdM[�}g� }gbs[OdckUP �UTÆ� fªbQ�OPn��^`PaL�kUdcu�d~^xb�HK[Uf{dMN $ }�bQHKdM[ÂHK[�kUHlua}gb�HK[OJ�bQ�¤}gb&;�����	�H�^s}
��d~dMN��M}gN�H�}��O�KPsbQd��ONq}g[�uy��dM[ Hl^¦[OdMb�^`��}gN�P�kÂ} $ dM[OJ�b��OP��ON�dcuvP�^Q^`doNq^v�ebQ�OPa[ HKb�Hl^¦�pHK�~Pa�p�
b���}gb&;����
	��iHp�K�r��P]�ONy}�[�u©��P�k�do[ }gJ }gHK[ }gbs[OdckUP �UTÂ��[ÂJoP�[OPaNy}����e�rP $ HpJo�cb $ }g�~PsbQ�OP
^�} $ P B $ H�^xbq}g�~P��jdo[]}g�p�U°s�ONQdcu�P�^Q^`doNy^�T3�r�cL�^��U�rP uvdo[�u��KL�kUPjbQ�¤}gbrH f���^`PaL�kUdcu�d~^xbq^\}�NQP_[�dob
^`��}gN�P�k¡�¡b��OPa[]Jod~dck���^`PaL�kUdcu�d~^xbªHp[OHKb�H�}g�pHK��}�bQHpdo[nH�^ $ doN�P�H $ ��doNQbq}g[cbrf{doNª}s��}gNq}g�K�pPa��}g�KJMd Ä
N�HKb�� $ bQ�¤}g[¨f{dMN_}s^xPw�µLOP�[Ub�H�}g�Ådo[OP Tr�_^`HK[OJ�b��OP�^�} $ P NQP�}M^xdo[�HK[OJ��«dM[OP�ua}�[�}���^xd�uvdM[�uv�KL¤kUP
b���}gbeH f���^xP�L�kUdcuvd ^xby^Z}gN�Pi[OdobeHK[�HKbQHl}g�pHK�aP�k_Hp[Ub�Pa�K�pHKJoP�[Ub��K�M�abQ�OPa[��¤^xPaL�kcdcuvd~^`br^`��}gN�HK[OJªHl^ $ doN�P
H $ ��doN�by}g[cbÉf{dMN_}��¤}gNy}��K�pPa�¥}g�pJodoN�HKb�� $ bQ�¤}g[�}s^xPw�µLOP�[Ub�H�}g��dM[OP~T

� fs��^`PaL�kUdcuvd ^xbq^�}�NQP ^x��}�NQP�k } $ do[OJ bQ�OPÂ�ON�dcuvP�^�^xdoNq^v��b��OPa[ ¯�}M^Q^`L $ HK[�J bQ��PÂ^Q} $ P

�oR



;����
	r¼ ³

³
V

� �R Ê

mtNQdcuvP�^�^xdMN_VmtNQdcu�P�^Q^`doNS³

;����
	r¼ �

GIHpJoLON�P Ê T Ê XeY �rNq}g[�uy�]}g[�k �rdoLO[¤k ��NQP�P

��Ny}g[¤u©�OHp[OJsdoNykcPaNv±j}s��}gNq}g�K�pPa���ONq}g[�uy��}g[�k���dMLO[�k�}g�pJodMNQHKb�� $ �ZdoLO�lk¨[OP�P�k¨b�d $ }g�~P bQ�OP
^�} $ P [UL $ ��PaNedgf��ONy}�[�uy�OHK[OJskcP�uvH�^`HKdM[�^r�iHKb��¨L�[OHK[OHpbQHl}g�KHp�aP�k���^`PaL�kUdcu�d~^xbq^_}o^r�ZdoLO�lkn}�^`P Ä
�~LOPa[cbQHl}g�¥}��KJodMNQHpbQ� $ T��r�OPaN�Pvf{doN�P~���rPSuvdo[¤uv�KL�kcP�bQ�¤}gbjH fe��^`PaL�kUdcu�d~^xbq^_}gN�Ps^x��}�NQP�k]} $ dM[OJ
b��OPi�ON�dcuvP�^Q^`doNq^v�~bQ�OP�[���^xPaL¤kUdcuvd~^`beHK[OHpbQH�}��KHp��}gb�HKdo[ª��}M^tP��µL¤}g�cH $ ��doN�by}�[�uvPÉf{dMNt��}�Ny}g�p�KPa��}g[¤k
^`P��~LOPa[cbQH�}��¡�ONq}g[�uy�]}g[�kn��doLO[�k]}g�pJodoN�HKb�� $ ^vT

�r�cL�^v��NQP�J~}gNqkU�KPw^Q^iH fe��^`PaL�kUdcu�d~^xbq^_}gN�P�b�d���P�^`��}gN�P�k�} $ do[OJ�b��OP��ON�dcuvP�^�^xdoNq^v�¡�ZPS^xPaP
b���}gb���^xPaL¤kUdcuvd~^`bnHK[OHpbQH�}��KHp��}gb�HKdo[ ua}�[ do[O�p�Â�«P *+(! y¸�H $ ��doNQbq}g[cb�Hp[ }��¤}gNy}��K�pPa�\��Ny}g[¤u©�
}�[�k ��dMLO[�k }��KJMdoNQHpbQ� $ bQ��}�[ HK[ }�^xP��~LOPa[cbQHl}g� }g�KJMdoN�HKbQ� $ T �~Hp[�uvP�dMLONsPa¢U��PaN�H $ P�[Ubq^\HK[
� P�uvbQHpdo[ Ê TWRUTK³s^`�Od��rP�k�bQ��}�b���^`PaL�kUdcu�d~^xbq^¦Hp[OHKb�H�}g�pHK��}�bQHpdo[��i}M^_H $ ��doN�by}�[Ub\f{dMN�}n^xPw�µLOP�[ Ä
b�H�}��¥}g�KJMdoN�HKbQ� $ �U�ZP¦�iHp�K�Ådo[O�p�nuvdo[¤^xH�kcPaNj^Quy�OP $ Pw^£�i��PaNQPªbQ��P���^`PaL�kUdcuvd ^xbq^\}�NQP�P�¢U�O�pH�uvHpbQ�p�
Hp[OHKb�H�}��KHK��P�k �c��b��OPS^xbQNq}gb�PaJo����NQP�^`Pa[Ub�P�k�HK[��~P�u�bQHKdM[ Ê TWRUTp³oT

� fe�ZP�u�do[�^`H�kUPaNjdo[��K�]^Quy�OP $ Pw^É�i�OPaN�P�b��OP���^`PaL�kUdcu�d~^xbq^_}gN�P�Pa¢c�O�pH�uvHpbQ�K��uvd $ �OLOb�P�k�}o^
[�PaP�kUP�kÅ�U�i��}�b_ua}�[n�rPª�Odo��PSbQdsJ~}gHp[n�U�n^`��}gN�HK[OJs��^`PaL�kUdcuvd ^xbq^ �
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� Y N�P�kUL�u�bQHKdM[nHK[�b��OPªbQdobq}g�¥bQH $ P\Hp[U�~dM�K�~P�k�HK[nHp[OHKb�H�}g�pHK�aHp[OJª��^xP�L�kUdcuvd ^xby^�T

� Y NQPwkUL�uvb�HKdo[SHK[�b��OPr[cL $ �«P�N�dgfÅ[OdckUP�^tHp[�bQ��Pr�ONq}g[�uy�s}g[�k���dMLO[�k�bQNQP�P_¯ �c� $ }g�cHK[�J
$ doN�P_HK[cbQPa�p�KHpJoPa[cbt�ONq}g[�uy�OHK[�J�kUPwuvH�^`HKdo[¤^©±yT

�iP�kUL�u�HK[OJ�b��OPnbQdobq}g�ib�H $ PsHK[c�~do�p�~P�k Hp[ÂHK[OHpbQH�}��KHp�aHK[OJnb��OPn��^xPaL¤kUdcuvd~^`by^�u�}g[Â��P�^`PaPa[
}M^\}�[�}�bQbQP $ �Obrb�d�^�}gb�H�^�f{��hjd~}��t���\¯{NQP�kUL¤uvHK[OJ�Hp[Uf{doN $ }gb�HKdM[¨�l}gb�Pa[�uv��±td�fZ}g[]HK[Uf{dMN $ }�bQHKdM[
^`��}gN�HK[OJ]^�u©�OP $ P~Tj� fe��^xP�L�kUdcuvd ^xby^S}gN�P�[Odobª^`��}gN�P�k¡��bQ��Pa[ $ }g[c��d�fibQ��P��ON�dcuvP�^Q^`doNq^ $ }a�
[�PaP�k�bQds��PaNxf{dMN $ b��OPSuvd $ ��LOby}�bQHKdM[�^r[OP�u�P�^Q^�}gNQ��bQds�«P�Nxf{doN $ bQ�OPª��^`PaL�kUdcuvd ^xbjHK[OHpbQHl}g�KHp��} Ä
b�HKdM[�T�� fib��OPsbQH $ P�NQPw�µLOHpNQP�k�bQdnHp[OHKb�H�}g�pHK�aP }¨��^`PaL�kUdcu�d~^xbSH�^ª^xL 6nuvHpPa[cbQ�K�]��}�NQJoP � b��OPa[��rP
$ }w�s�OdM�«Ps^`PaPS^xd $ Pª�«P�[OPv­�bjHK[ ^x��}�NQHK[�J�b��OP���^`PaL�kUdcu�d~^xbq^\�c��NQP�kcL�uvHK[�J�b��OP�} $ doLO[cbidgf
b�H $ PjNQPw�µLOHpNQP�ksbQd $ }g�~P } ��Ny}g[¤u©�OHp[OJskUP�u�H�^xHpdo[�f{doNj}�[OdckUP T

�j[�b��OP�dMbQ�OP�N¦�¤}g[�k¡�tHpb $ }a�¨��P $ doNQP���Pa[�Pv­ÅuvHl}g�tf{doNªP�}Mu©���ONQdcu�P�^Q^`doN�bQdnHp[OHKb�H�}g�pHK�aP
Hpby^edg�i[n��^`PaL�kUdcu�d~^xbq^vT��r�OH�^eH�^e�«Pwua}gL�^`Pª��^xPaL¤kUdcuvd~^`by^iHK[OHpbQHl}g�KHp�aP�k�}�bi}�[OdckUPS}�NQP_Hp[n^xd $ P
^`Pa[�^`P�bQ�OP�B��«Pw^xb8���pdcua}g�tHp[Uf{doN $ }gb�HKdM[�bQ�¤}gbªbQ�OP���Ny}g[¤u©��}�[�k���doLO[�k }g�KJMdoN�HKbQ� $ ua}�[�L�^xP
�i��Pa[ kcP�uvH�kcHK[OJ�dM[ }Â�ONy}�[�uy�OHK[OJÂ�M}gN�H�}��O�KP~T ��[ bQ��H�^nua}o^`P~�\[�dob�^`��}gN�HK[OJ ��^xP�L�kUdcuvd ^xby^
H $ �O�pHKP�^tbQ�¤}gbjbQ�OP }g�KJMdoN�HKbQ� $ �iHK�p��Pa¢U���KH�u�HKbQ�p��HK[OHpbQHl}g�KHp�aP $ doN�P_��^xP�L�kUdcuvd ^xby^��¡�i�OHlu©�]uvdMLO��k
N�P�^xL��Kb�HK[ } $ doNQPnPv§ÅP�u�bQHK�~PÃ}g�KJMdoN�HKbQ� $ T �ifSu�doLONq^xP~�rb��OP�^`P��~LOPa[cbQH�}��i}��KJodMNQHpbQ� $ uvdMLO��k
P�¢U�O�pH�uvHpbQ�p�Âuvd $ �OLObQP BQ�pdcua}g� � ��^`PaL�kUdcuvd ^xbq^¨�i�OPa[�Pa�~PaN�}¿��Ny}g[¤u©�OHp[OJ kUP�uvHl^xHpdo[ H�^�b�d ��P
$ }okUP~T �r�OH�^rHl^i}g�cHK[nbQdsbQ��P¦HlkUP�}�d�fi¶ �� �(!� � �  ��!�����)��� � $ Pa[cbQHpdo[OPwk Hp[ � P�uvbQHpdo[ Ê TWRUTp³oT

�iP�kUL�u�HK[OJ�bQ�OP�[cL $ ��PaN�d�f�[�dckUP�^�HK[ bQ�OP��ONq}g[�uy� }�[�k ��doLO[¤k b�NQPaP]H�^s^xbQN�HK�cHK[OJ bQd
}Mu©��HKPa�~P�hjd~}��e�¦¯ $ }g¢cH $ H ��HK[OJSL�^xPvf{L��t^`��}gN�HK[OJc±\d�f }g[�HK[cf{doN $ }gbQHpdo[ ^x��}�NQHK[�J�^�u©��P $ P~Ti��[
dMLON ^xP��~LOPa[cbQHl}g�Å^xb�L�kU�~��}�JoJoN�PaJ~}�bQHp[OJ�bQ��P¦�¤^xPaL�kcdcuvd~^`b $ Pw}o^xL�NQP $ P�[Ubq^Iby}��~Pa[nbQ�ON�doLOJM�OdoLOb
b��OP��ONq}g[�uy��}�[�k��«dMLO[�k�b�NQPaP�� }o^ª^x��dg�i[�bQdn��P $ HK�lkU�K��P�§¡PwuvbQHp�~P~T � �OPa[���^xP�L�kUdcuvd ^xby^

���



}�NQP_Hp[OHKb�H�}��KHK��P�k¡�ob��OPa[sbQ�OPª^`do�pP_��Pa[OPv­�bZdgf�^`��}gN�HK[OJ���^`PaL�kUdcu�d~^xbiHp[Uf{doN $ }gb�HKdM[�uvd $ P�^If{NQd $
b��OP]}a�~PaNy}�JoHK[�J�Pv§ÅP�u�baT �j[OPndgfªb��OP $ }gHp[ÂuvdM[�uv�KL¤^xHKdM[�^�dgfªdMLON�^`P��~LOPa[cbQH�}��r��^`PaL�kUdcu�d~^xb
^`bQL�kc���i}M^rbQ��}�b\b��OPS}w�~P�Ny}gJMHK[OJSdgfe�¤^xPaL�kcdcuvd~^`by^i�i}o^rdM[O�K� $ HK�lkU�K�SPv§ÅP�uvbQHp�~P~T¥��[�}��¤}gNy}�� Ä
�pPa��}g�KJMdoN�HKbQ� $ �«b��OP���^`PaL�kUdcuvd ^xbq^ f{doNS}�JoHp�~Pa[��M}�NQH�}��O�KPsu�}g[���P�u�do�K�pP�uvb�P�kn}g[�k�}a�~PaNy}�JoP�k
�pdcua}g�p�K� }gb]}���NQdcuvP�^�^xdMNaT Y_^�^xL $ HK[OJ�bQ��}�bnbQ�OP $ }�NQJMHK[�}��\��Pa[OP�­�b�dgf }a�~PaNy}�JoHK[�J���^xP�L Ä
kcdcuvd~^`b�HK[Uf{dMN $ }�bQHpdo[ kUP�uvN�P�}o^`P�^s}o^�bQ�OP][UL $ ��PaN�d�fSdo��^`PaNQ�M}gb�HKdM[�^�HK[¤uvNQP�}M^xP�^��Éb��OPa[ bQ�OP
f{L�NQbQ��PaN\�¤^xPaL�kcdcuvd~^`bª}a�~PaNy}�JoHK[�J��«P�[OPv­�bjdo�Obq}gHp[OP�k¨�c�]^x��}�NQHp[OJ�b��OP�dM��^xP�NQ�M}gb�HKdo[¤^_} $ dM[OJ
b��OP��ON�dcuvP�^�^xdoNq^�kcP�uvNQPw}o^xPw^vT���[Â}�kUH�^`bQN�HK�OLOb�P�k�^`PabQb�HK[OJ��e^x��}�NQHK[�J���^`PaL�kUdcu�d~^xbq^ Hp[Uf{doN $ } Ä
b�HKdM[�NQP��~LOHpNQP�^_bQ�¤}gb $ P�^Q^�}gJoPw^ ��Pn��}M^Q^xPwk¡T ��PnuvdM[ 7QP�uvb�LONQPsbQ�¤}gb�b��OP $ }�NQJMHK[�}��É��Pa[�Pv­�b
dM�Oby}�HK[OPwk�kUL�P�bQd]^x��}�NQHp[OJ�d�fi��^`PaL�kUdcuvd ^xbq^�kUd~P�^_[OdMbªdoLOb`�rP�HKJo��bQ��P�dg�~P�NQ�OP�}Mk�HK[�u�LONQN�P�k
kcLOPªbQdsbQ�OP $ P�^�^Q}�JoP_��}M^Q^`HK[OJ�T

��[ �¥}g�O�pP Ê T � �ZPj^xL $3$ }gNQHp�aPtb��OPjuvdo[ 7QP�uvbQL�NQP�k�H $ ��doNQbq}g[�u�Prdgf ��^xP�L�kUdcuvd ^xbeHK[OHpbQHl}g�KHp��} Ä
b�HKdM[�HK[ } �¤}gNy}��K�pPa�t}��KJMdoNQHpbQ� $ kUP��«P�[�kUHK[�J�dM[��i�OPab��OPaNjdoN_[�dobj��^xPaL¤kUdcuvd~^`by^ª}gN�P�^`��}gN�P�k¡T
��[0�¥}g���KP Ê T �ª�rPª^`L $3$ }�NQHK��PrbQ��P�u�do[ 7QP�u�bQLON�P�k�H $ �«dMNQbq}g[�uvPjdgf���^`PaL�kUdcuvd ^xb ^x��}�NQHp[OJ�HK[]}
�¤}gNy}��K�pPa�O}��KJMdoNQHpbQ� $ kUP��«P�[�kUHK[�J_do[�b��OPi��^xP�L�kUdcuvd ^xbeHK[OHpbQHl}g�KHp��}gb�HKdM[�^�u©��P $ P~T �r�OP��_¸ ������� � ¸
� *\·)(! ��4�!���v¸ $ Pa[Ub�HKdM[OP�k�HK[�b��OP��OPw}okUHp[OJnH�^ibQ�OP�H $ ��doNQbq}g[�u�P�dgfZ��PaN`f{doN $ HK[OJsbQ�OPs}MuvbQHpdo[
Hp[nbQ�OPª��}�Ny}g�p�KPa� }g�pJodoN�HKb�� $ NQP���}gb�HK�~P_b�d�}�^`P��~LOPa[cbQH�}���}��KJodMNQHpbQ� $ T

�¥}g�O�pP Ê T � X �zP���}gb�HK�~Pª� $ ��dMNQby}�[�uvP_d�feme^`PaL�kUdcuvd ^xbª��[OHpbQHl}g�KHp��}gb�HKdM[

me^xPaL¤kUdcuvd~^`by^ � ��}gN�P�k �iPa��}�bQHK�~P � $ ��doN�by}g[¤uvP_dgfÉ��[�HKbQHl}g�pHK��}�bQHKdM[
�jd ¾�dMNQPªH $ �«dMNQbq}g[cb
�eP�^ �e�~L�}g�p�K��H $ ��doNQbq}g[cb

� �



�¥}g�O�pP Ê T�� X �zP���}gb�HK�~Pª� $ ��dMNQby}�[�uvP_d�feme^`PaL�kUdcuvd ^xb � ��}gN�HK[OJ

me^`PaL�kUdcuvd ^xbq^_��[OHKb�H�}g�pHK�aPwk �~��PaP�k�d�fZ��[OHKb�H�}g�pHK��}�bQHpdo[ �iPa��}�bQHK�~P � $ ��doN�by}g[¤uvPªdgf��~��}gN�HK[OJ
�\d ¯ � @wY¦± ¾�dMNQPªH $ �«dMNQbq}g[cb
�eP�^ G�}o^`b ��Pw^Q^iH $ ��doN�by}�[Ub
�eP�^ �~�Kd�� ¾�dMNQPªH $ �«dMNQbq}g[cb

� � � ��� � � ����� � � � � �������!��� � � �
� � � �

� ( "  #"'&��'"�� &  #" ��(

�jLON H $ �O�pP $ Pa[~by}�bQHKdM[��iHK�p�IP�¢U�O�pH�uvHpbQ�p��Hp[OHKb�H�}g�pHK�aP }g�K����^xPaL¤kUdcuvd~^`by^�T�Yib\b��OP�N�d~dobª[OdckUPsdgf
b��OPª�ONy}�[�uy��}�[�k���doLO[�knbQN�PaP~�UHpbrHl^r�KHK�~P��K��b���}gb $ }�[U��Hp[Ub�PaJoPaNZ�M}gNQHl}g�O�pP�^r��}a�~P\f{Nq}ouvb�HKdo[¤}g�
�M}��KLOP�^_Hp[�bQ�OP �Åm NQP���}g¢�}gb�HKdM[�T���[�fÀ}ouvb��¥}o^ª^x�Od��i[�HK[ �I}��O�KP Ê TK³M� Hp[ $ }g[c��u�}o^xPw^ �,� �¡dgf
b��OPs�o}�NQHl}g�O�pP�^¦b���}gbSPa�~PaNªby}��~P�dM[�f{Ny}MuvbQHpdo[�}��r�M}g�pLOP�^�}�NQP�f{Nq}ouvb�HKdM[�}g�Z}gbSbQ�OP�NQd~dob�[�dckUP~T
�j[ } ��}�Ny}��K�KP��juvd $ ��LObQPaN��É�ZPn��}a�~P¨b��OP�dM�O��doN�bQLO[OHpb`� b�d�kcHK�cH�kUPnbQ��P¨�ZdoN�� [�P�uvP�^�^Q}gN��
b�d�Pa¢c�O�KHluvHKb��K��u�d $ �OL�bQP�b��OPn��^xPaL¤kUdcuvd~^`by^�f{doN�b��OP�^xPn�M}gN�H�}��O�KP�^�} $ do[�J�bQ��P¨��NQdcuvP�^�^xdMNy^vT
�r��P�[�}�bQLONq}g�e�i}a�]bQd]kUHK�cH�kcP�bQ�OP��ZdoNQ��Hl^_}nkUd $ }gHK[�kcP�uvd $ �«d ^xHpbQHKdM[�}g�O��NQd~}Mu©� � �i��PaNQP
Pw}ouy���ONQdcuvPw^Q^xdMNªH�^_}M^Q^xHpJo[OPwk�}�[cL $ ��PaNid�frf{Nq}ouvb�HKdo[¤}g�t�M}gN�H�}��O�KP�^�T�Yif{bQPaN uvd $ �OLObQHp[OJsbQ�OP
�¤^xPaL�kcdcuvd~^`by^�}o^�^xHpJo[OP�k�bQdnHKb�� Pw}ouy���ON�dcuvP�^�^xdoN ^x��}�NQP�^ªbQ�OPsHK[cf{doN $ }gbQHpdo[��iHpbQ��bQ�OPsdob��OPaN
��NQdcuvP�^�^xdMNy^vT"��PSua}��K�¥bQ�OHl^r·)�! ��,���p¸#�«·O¶�¸©ºU¹!( �#(g¶ � ���)�������,����
 ���4��(!�UTjmt}�Ny}g�p�KPa���¤^xPaL�kcdcuvd~^`b¦Hp[OH Ä
b�H�}��KHK�w}gbQHpdo[S^x�¤}gNQPw^IbQ�OPe��^`PaL�kUdcu�d~^xbq^tHK[Uf{dMN $ }�bQHKdM[S}gb¥bQ�OPZNQd~dob�[OdckUP~�~^`d �¥}g���KP Ê T��ib�Pa�K�l^¡L�^
}���doLObebQ��PrH $ �«dMNQbq}g[�uvPZdgfÅ��PaNxf{dMN $ Hp[OJibQ��H�^Ib�P�u©��[OH��~LOP~T�� f��¤^xPaL�kcdcuvd~^`by^tby}��~Pi}\�pdo[OJ_b�H $ P
b�dªHK[OHpbQH�}��KHp�aP~��bQ�OPa[sHKbeHl^£�pHK�~Pa�p�_bQ�¤}gbr�¤}gNy}��K�pPa�O��^`PaL�kUdcuvd ^xbiHp[OHKb�H�}g�pHK��}�bQHpdo[��iHp�K�O��PjPv§ÅP�uvb�HK�~P~T

� �



� f ��^xPaL¤kUdcuvd~^`b�HK[OHpbQHl}g�KHp��}gb�HKdM[�NQPw�µLOHpNQP�^_�pHKbQb��KPSPv§ÅdoNQb��I��}�Ny}��K�KP��É�¤^xPaL�kcdcuvd~^`b�HK[OHpbQH�}��KHp��}gb�HKdo[
�iHp�K�t�pHK�~Pa�p����P�Hp[OPv§ÅP�uvb�HK�~P~TªY u�d $ �OL�by}gb�HKdM[�}g�tP�¢U��PaN�H $ Pa[cbi�ON�P�^xPa[cbQPwk�HK[��~P�uvb�HKdo[ Ê T�� T V
Hl^i}gH $ P�k�}�bjkUPabQP�N $ Hp[OHK[OJªb��OPªPv§ÅP�uvbQHp�~Pa[OP�^�^Éd�ft��}�Ny}��K�KP�����^xPaL¤kUdcuvd~^`b\Hp[OHKb�H�}��KHK�w}gbQHpdo[�T

� 
 & �#" (��

��[ �~P�uvb�HKdo[ Ê T Ê Tp³r�rPZuvdM[ 7QP�uvb�LONQPeb���}gbt�¤^xPaL�kcdcuvd~^`be^x��}�NQHp[OJ $ HpJo�cb¡��Pr��Pa[OP�­ÅuvH�}��UHp[ªNQP�kUL¤u Ä
Hp[OJªbQ�OPib�dobq}g��bQH $ PrHp[U�~dM�K�~P�k_HK[sHK[�HKbQHl}g�pHK�aHp[OJi��^xP�L�kUdcuvd ^xby^���}g[�k�bQ�¤}gbe��^xP�L�kUdcuvd ^xbi^`��}gN�HK[OJ
Hl^_LO[O�KHp�~Pa�K�nb�d�^`HKJM[OH ­Åu�}g[cbQ�K�]NQP�kcL�uvPsbQ�OPs[UL $ ��PaNjdgf [OdckUP�^ªHK[�bQ�OPs�ONy}�[�uy��}�[�k���doLO[¤k
b�NQPaP T

��P\�iHl^x��b�d��~PaN�H f{�SbQ�OP�^`P_u�do[ 7QP�u�bQLON�P�^tPa¢U��PaN�H $ P�[Ubq}g�K� �~��^`d��ZP\�iHp�K�ÅkUH�^�uvL�^�^É}S^Quy�OP $ P
f{dMN¥^x��}�NQHp[OJ\�¤^xPaL�kcdcuvd~^`by^vTeG¥HKNy^`ba��^`HK[�uvPeb��OPtby}�NQJMPabt}�Nyuy�OHKb�P�uvb�LONQP�f{doN¥�i�OH�uy�_�ZPr}�NQPZkUP�^`HKJM[ Ä
Hp[OJsbQ�OPS�ONy}�[�u©��}�[�k���doLO[¤k�}g�KJMdoN�HKbQ� $ kcd~P�^_[Odobj��}a�~P�}��l}gN�JoP�[cL $ ��PaNidgfe��NQdcuvP�^�^xdMNy^v�
}�[�k�b��OP $ }gNQJMHK[�}����«P�[OPv­�bedgf¥�¤^xPaL�kcdcuvd~^`biHK[Uf{dMN $ }�bQHKdM[�H�^e�KHK�~P��K�S^ $ }��K�À�o�rP }o^�^xL $ PjbQ�¤}gb
kcP�kUH�u�}gbQHp[OJS}��ONQdcu�P�^Q^`doNibQd }ouvb }o^i}S^xPaN��~PaNedgf¥��^`PaL�kUdcuvd ^xbjHK[Uf{dMN $ }�bQHpdo[��iHK�p���«P }��i}o^`bQP
d�f¥NQP�^`doLONquvP�^ �SbQ�OPj�ON�dcuvP�^Q^`doNi�ZdoLO�lk ��P $ doN�PiL�^xPvf{L��«P��o}��KL�}�bQHp[OJª[OdckUP�^rb���}g[sHK[�^xPaN��UHp[OJ
N�P��~LOP�^xbq^ f{dMN_��^`PaL�kUdcuvd ^xbªHK[cf{doN $ }gbQHpdo[�T �r�OPaN�Pvf{doN�P~�«�ZP��iHp�K��uvdo[�^`H�kUP�N_}���NQPvf{Pabqu©�]��^xP�L Ä
kcdcuvd~^`bs^x��}�NQHK[�J�^Quy�OP $ P~TnGOLON�bQ�OP�Na�t}��¤^xPaL�kcdcuvd~^`b�H�^�}�^ $ }g�p�e} $ doLO[cb�d�fjHK[Uf{dMN $ }�bQHKdM[
b���}gb H�^\JMPa[OPaNq}gbQPwk¨�~PaN��¨d�f{bQPa[�kcLONQHp[OJ�bQ��P�}g�pJodMNQHKb�� $ ���i�OH�uy��H $ �O�pHKP�^ebQ��}�bª}��OLU§ÅPaNQPwk Ä
��NQPvf{Pabqu©�s^�u©��P $ Pi�rdMLO��ks�«P $ d~^`bÉP�§¡PwuvbQHp�~P~T �r�OPª�~LOP�^`bQHpdo[n}M^ÉbQd }g[n}��O�ON�do�ON�H�}gb�Pª�OLU§ÅPaN
^`HK�aPSbQ��}�bª��}g�l}g[�uvPw^ b��OP�[cL $ ��PaNid�f $ Pw^Q^Q}�JoP�^j��}o^�^xP�k�}gJ }gHK[¤^xbªbQ�OP���Pa[�Pv­�by^_d�fi^`��}gN�HK[OJ
�iHp�K�Å�«PªPa¢�} $ HK[OP�kÅT

�r�OPªdM��^xPaN��M}gbQHpdo[�^j}g��dMLOb\b��OP_N�Pa��}�bQHK�~PjH $ �«dMNQbq}g[�uvP dgf���^xPaL¤kUdcuvd~^`b_^`��}gN�HK[OJs}�[�k¨Hp[OH Ä

���



b�H�}��KHK�w}gbQHpdo[ $ }okUPnHp[ �I}��O�KP�^ Ê T�� }g[�k Ê T � }��K�_H $ �O�KHluvH bQ�p��}o^Q^`L $ P�k �¤^xPaL�kcdcuvd~^`by^��rPaN�P
^`��}gN�P�k�HK[Â}�[ÂLO[�kUPa�l}a�~P�k fÀ}M^x�OHpdo[�T �r��}gb�Hl^v�tdM[�uvPn}���^`PaL�kUdcu�d~^xbs�i}M^�uvd $ �OLObQPwk¡��bQ�OP
Hp[Uf{doN $ }gb�HKdM[��i}M^\H $ $ PakcH�}gb�Pa�K� $ }okUP }w�M}�HK��}��O�KPSbQdn}��K�¥dob��OPaN_�ON�dcuvP�^�^xdoNq^vTS� febQ�OP�NQP�Hl^_}
kcPa��}a�nHK[�b��OP���^xP�L�kUdcuvd ^xbªHK[Uf{dMN $ }�bQHpdo[���PaHp[OJ $ }MkUP�}a�M}gHp��}��O�KPSbQdndob��OPaN_�ON�dcuvP�^�^xdoNq^v�¥}o^
Hl^\kcPv­�[OHpbQPa�p��b��OP�ua}M^xPSHK[�}s�OLU§ÅPaNQPwk Ä ��NQPvf{Pabqu©�]^`��}gN�HK[OJn^�u©��P $ P~�~bQ��Pa[�b��OP�dM��^xPaN��M}gbQHpdo[�^
uy��}�[OJoPS^xd $ Pa�i��}�baT

GOdoNjbQ��P¦dM��^xP�NQ�M}gb�HKdo[¤^zd�f��I}��O�KP Ê T � ��bQ��P¦Pw}o^xHpP�^xbi� }a��bQd�^xPaPªb��OPªPv§ÅP�uvbidgf£�OLU§ÅPaNQHp[OJ
b��OPi��^`PaL�kUdcuvd ^xbq^ÉH�^¥bQdSuvdo[¤^xH�kcPaNt[OdS^x�¤}gNQHp[OJ�}M^e} ��LU§ÅPaNQP�k�^`��}gN�HK[OJS^�u©�OP $ Pr�iHpbQ��HK[c­�[OHKb�P
��LU§ÅPaNs^xHp�aPn}g[¤k }g[ LO[�kUP���}a�~P�k�^x��}�NQHK[�J�^�u©�OP $ P�}M^�} ��LU§ÅPaNQP�kÂ^`��}gN�HK[OJ�^�u©�OP $ P��iHpbQ�
��LU§ÅPaNi^`HK�aPi�aP�NQdOT �r�OPj��}gN�JoPaNZbQ�OPj�OLU§ÅPaNZ^`HK�aP~�MbQ�OP $ doN�PiH $ ��dMNQby}�[UbePa¢c�O�pH�uvHpbI��^`PaL�kUdcu�d~^xb
Hp[OHKb�H�}��KHK�w}gbQHpdo[n��P�uvd $ P�^vT �rLU§ÅPaNQHp[OJ�b��OP���^xP�L�kUdcuvd ^xby^ªkUd~Pw^ �)(��eu©��}�[OJoPSbQ�OPsu�do[�uv�pL�^xHpdo[
b���}gbn��^`PaL�kUdcu�d~^xbnHp[OHKb�H�}g�pHK��}�bQHpdo[ÂH�^�P�¢Ub�NQP $ P��K��H $ ��doN�by}�[Ub�f{doNn}���}�Ny}��K�KP��\�ONq}g[�uy�Æ}g[¤k
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u�d $ �OL�by}gb�HKdM[�}g�p�K�sPv§ÅP�uvbQHp�~P~T

�r�OP�NQPsH�^�}nNQP�}M^xdM[�bQd]�«P��KHKP��~P�bQ��}�b�[OdckUPÃ^xPa�pP�uvbQHpdo[�N�LO�KP�^ªbQ��}�b���}a�~Ps}�kUP��ObQ� Ä ­�Nq^xb
�«}w�~dMNj}gN�P¦P��~Pa[C*+(! ©¸��KHK�~P��K��bQd�dMLObQ��PaN`f{doN $ ��P�^`br­�Ny^`b_^`bQNq}gbQP�JoHKPw^rHK[]}���}gNq}g�p�KPa�¥^`PabQb�HK[OJ�T
� d $ PSdgfib��OP�HK[cf{doN $ }gbQHpdo[]JoPa[OP�Ny}gb�P�k��c��bQ��P��ONy}�[�u©��}�[�k��«dMLO[�k�}g�pJodoN�HKb�� $ ¯{��^xPaL¤kUd Ä
u�d~^xbq^\}�[�knuvLObq^©± $ }a�s�«Pªb��OP $ d~^`biPv§ÅP�uvbQHp�~P\H ftL¤^xP�k�do[n[OdckcP�^zb���}gb }gN�P0Byuv�pd~^xPm� b�d�bQ�OP
[�dckUPrf{doNt�i��H�uy��bQ��PrHK[cf{doN $ }gbQHpdo[S�i}o^�­�Ny^`btJoPa[�PaNy}�bQP�k¡T���[ �~P�u�bQHKdM[ �cTK³oT �\�rPZ�iHK�p�U�ON�d��UHlkUP
^`d $ PiP $ ��PaNQHlua}g�~Pa�cH�kcPa[�uvPZbQ��}�brbQ��H�^IHl^£Hp[�kUPaPwk�bQ�OP ua}o^`Pzf{dMNZuvLOby^�T �r�S�~PaPa�OHp[OJª}_�ONQdcu�P�^ Ä
^`doNª�rdMNQ�cHK[OJ�do[�[OdckUPw^ b���}gbS}�NQP��Kdcu�}g�tHp[�bQ�OPSbQNQP�Pn¯�^Q}a�]�U�]^xPw}gNyuy�OHp[OJ�HK[�}nkUP��ObQ� Ä ­�Nq^xb
$ }g[O[OP�Nv±y�ÅbQ�OPa[�b��OPsHK[Uf{dMN $ }�bQHKdM[�JMPa[OPaNq}gbQPwk �pdcua}g�p�K��}�bS}Ã��NQdcuvP�^�^xdMN�kcd~P�^¦[OdMbª��}a�~P�bQd
��Pn^`��}gN�P�k��iHKb���dob��OPaN��ON�dcuvP�^Q^`doNq^�HK[�dMNykUPaNªf{doN�Hpb�bQd]��P¨P�§¡PwuvbQHp�~P~TnY\��^`dO�ekUP��ObQ� Ä ­�Nq^xb
^`P�}gNqu©��b�P�uy�O[OH��~LOP�^rfÀ}gHp� $ Hl^xPaNq}g�O�p���i�OPa[�bQ�OPs^`P�}gNqu©��JMPaby^ Bq^xbQL¤u©����HK[�}g[�LO[ON�Pa�i}�NykUHp[OJ
^`P�uvb�HKdo[�d�fÅbQ�OP ^xP�}�Nyuy��bQNQP�P~T �r�ª��}a�cHK[OJ $ }g[c�_�ONQdcu�P�^Q^`doNy^t��PaN`f{doN $ kUPa�Ob�� Ä ­�Ny^`br^`P�}gNqu©�SHK[
�¤}gNy}��K�pPa���~HKbZH�^rLO[��KHK�~P��K��b���}gbj}��K�Å�ONQdcuvPw^Q^xdMNy^i�iHK�p�«��PS^xPw}gNyuy�OHp[OJ�Hp[�LO[ON�Pa�i}�NykUHp[OJs^xP�u�bQHKdM[�^
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mtN�Pa�KH $ HK[�}�NQ� uvd $ ��LOby}�bQHKdM[�}g�ZPa¢c�«P�NQHKP�[�uvP�kUP $ dM[�^xb�Ny}gb�P�k�b���}gb�f{dMN�[OP�}gN��K�Â}��K� ¾��xm Hp[ Ä
^`by}�[�uvP�^��o�ONQdcu�P�^Q^`doNy^¥NQLO[�dMLObtdgf¤�rdoN��ª�~PaNQ�_Hp[Uf{NQPw�µLOP�[Ub��K� uvd $ �¤}gNQPwk¦bQdjbQ��PrbQdMby}��O[UL $ ��PaN
d�f�[OdckcP�^tJoPa[OP�Ny}gb�P�k¡T �r�cL�^v�MbQ�OPj��Pa[OPv­�b�do�Obq}gHK[�P�k Hp[skUPa�~Pa�pdo�OHp[OJª}�[�}�[Ub�H�uvHp��}gb�HK�~PZ�µL¤}g[ Ä
b�HKb`�s��}g�l}g[�uvHp[OJs^Quy�OP $ Pi�rdoL���k�[Odob 7QL�^`bQH f{�sbQ��P¦Hp[�uvN�P�}o^`P�k�H $ �O�KP $ Pa[cby}�bQH do[�uvd $ �O�KPa¢cHKb`�MT
�jLONsH $ �O�KP $ Pa[~bq}gbQHpdo[�L¤^xP�^s} [¤}gHK�~P]�~L�}g[cbQHpb`����}���}�[�uvHK[�J�}�[�k bQPaN $ HK[¤}gbQHpdo[ÂkcPabQP�u�bQHKdM[
^�u©��P $ P~�c�i�OH�uy�nH�^iH $ �O�pP $ Pa[~bQP�k�HK[]bQ�OPªf{do�p�Kd��iHK[OJ $ }�[O[OPaN�T:� �OP�[�bQ��P�}ou�bQHK�~PS^`Pab_}�bª}
��NQdcuvP�^�^xdMNi�«Pwuvd $ Pw^IP $ �Ob`�~��bQ��P\�ON�dcuvP�^�^xdoNi�iHpbQ�sbQ�OP ��}gN�JoP�^`bi}MuvbQHp�~Pj^xPabZ^xP�[�kO^r}ª��doNQb�HKdM[
d�ftHpby^Z}ouvb�HK�~Pª^`Pabrb�d�bQ�OPªP $ ��bx�S�ONQdcu�P�^Q^`doNaT��j[�uvP_b��OPª[OdckUP�^i}�NQPª��}M^Q^xPwk¡�O�rP_�ZdoLO�lk��KHK�~P
f{dMNi��dobQ�n�ON�dcuvP�^�^xdoNq^zb�d���}a�~Pª}�NQdMLOJo���K��P��~L�}���} $ doLO[cbrd�ft�ZdoNQ�ÅT �\dMbQP_b���}gbjbQ�OHl^ÉHl^ ��(��
Pw�µLOHp�M}g�KP�[UbZbQd�bQ��P��ON�dcuvP�^Q^`doNq^z��}a�cHK[OJs}�[�P��~L�}���[UL $ ��PaNrd�ft[�dckUP�^\Hp[¨b��OPaHpNi}ou�bQHK�~P ^xPabq^vT
�j}gb��OPaN��µ�ZP\�ZdoLO�lk �pHK�~Pib�d¦�¤}g��}�[�uvPjbQ�OPj[cL $ ��PaN�dgf�[�dckUP�^r^`bQP $ $ HK[OJif{NQd $ bQ�OP ^xL��ObQN�PaP�^
N�d~dob�P�k�}gb_b��OP�[�dckUP�^_HK[]bQ�OP }ouvb�HK�~PS^xPabq^vT$�~HK[�u�P�bQ��P�Pa¢�}ouvb ^xHp�aPªdgfZbQ��P�NQP $ }gHp[OHK[OJs^`LO� Ä
b�NQPaP_f{N�d $ } [�dckUP�H�^r[OdMb\�c[Od��i[�}gbjbQ��P¦b�H $ P [OdckUP�^_}�NQPSbQds�«PS��}o^�^xP�kÅ�«b��OP�} $ doLO[cbidgf
�ZdoN���ua}�[O[Odob �«PS��}g�l}g[�u�P�k�Pa¢�}ouvb��K�~Tj� febQ��P�[OdckUPw^ � � - 	 � 1 	 ½a½a½ 	 ��� � }gb_b��OP�kUdM[�}gb�HK[OJ
��NQdcuvP�^�^xdMNª}gN�P�doNykcPaNQP�k]^xd�b���}gb � -� ² � 1� ² ½a½a½ ² � �� ��bQ��Pa[�[OdckUP�^ � �

1 	 � 7 	 ½a½�½ 	 �
1�� �

}�NQP_�¤}o^Q^`P�k�b�d�bQ��P_NQP��~LOP�^`bQHp[OJª�ONQdcuvPw^Q^xdMNaT ��Pjby}��~P��n¼ � �.� Ê � HK[sdoLONZH $ ���KP $ P�[cby}gb�HKdM[�T
��Pª�KH $ HKbtb��OPª[UL $ ��PaNedgf�[OdckUPw^z��}M^Q^`P�k¨b�d�} $ }�¢UH $ L $ d�f��Ãf{dMNibQ�ON�PaPªNQP�}M^xdM[�^vTZGIHKNq^xb��
[�dckUP�^ � = �iHKbQ�]^ $ }g�p�¡�M}g�pLOP�^rdgf�� =� }gN�P $ doN�P_�KHp�~Pa�K��b�d���PS^xLO��PaN ��doL¤^v�Å^xds�rPSuvPaN�by}gHp[O�K�

� Ê



kcd¨[�dobª�i}�[UbªbQdn��}M^Q^ªbQ�OP $ f{NQd $ �ON�dcuvP�^Q^`doNSbQdn�ONQdcu�P�^Q^`doNaT �~Pwuvdo[�kÅ� �pH $ HpbQHp[OJ ���~PaPa�¤^
b��OP�^`HK�aPªd�frb��OP $ P�^�^Q}gJMP���}M^Q^`P�k�^ $ }��K�À�O}g[¤k�^xbQHp�K���ZP�}�NQPs}��O�KPªbQd�NQdoL�Jo�O�p�¨�¤}g��}�[�uvPSbQ�OP
} $ doL�[UbjdgfZ�rdMNQ�]�«P�bx�ZPaPa[]bQ�OP�b`�rd��ONQdcuvPw^Q^xdMNy^�T �r�OHpNyk¡� ^ $ }��K���M}g�pLOP�^\d�f ��NQPwkUL�uvPSbQ�OP
f{dM�K�pdg�iHp[OJ�b��ONy}M^x�OHp[OJnPv§ÅP�uvbaT �ÀfZb��OPs^Q} $ P��ONQdcu�P�^Q^`doNS^xPaN��~P�^ $ }�[U�nN�P��µL�P�^xbq^zf{doNª[OdckUPw^v�
}�[�k�H f ��H�^_bQd~d]��}�NQJoP �IbQ��Pa[��c��^xPaN��UHp[OJ]}g�K�eb��OP�N�P��~LOP�^xbq^v��HKbq^�}MuvbQHp�~Ps^xPabª�iHK�p�t��P�uvd $ P
^ $ }g�p���~HK[n�i�OHlu©�]ua}M^xP~�cHKbi�iHp�K��^`d~do[���PªNQP��~LOP�^`bQHp[OJ�[OdckUP�^idgf£HKby^rd��i[�T

GONQd $ b��OP��ON�P�uvP�kcHK[OJ]kUHl^QuvL�^�^xHpdo[��tHpb�H�^ª[Odobsu��KP�}�N¦��dg� }¨��NQdcuvP�^�^xdMN��U[Od��j^�b���}gbSHKb
�¤}o^ibQ�OPª��}�NQJMP�^xb }ouvb�HK�~Pª^`Pabj} $ do[OJs}��K���ON�dcuvP�^Q^`doNq^v�Å^xdsbQ��}�b\HpbiH�^rbQds^�}gb�H�^�f{�nN�P��µL�P�^xbq^Éf{doN
[�dckUP�^rf{NQd $ �ONQdcuvPw^Q^xdMNy^\�i��d~^xP }ouvb�HK�~Pª^`Paby^j}gN�PªP $ �Ob`�~T ��d�}Muauvd $ �O�KHl^x��b��OH�^��ObQ�OPaN�P_H�^j}
$ do[OHpbQdoNjdgfZb��OP��ONq}g[�uy��}g[¤k��«dMLO[�k��ONQdcu�P�^Q^�T$�r�OP $ dM[OHKb�doNjL�^xPw^_}�^xH $ �O�pP Byuy�OP�uy� Ä HK[#�
$ P�u©�¤}g[OHl^ $ �y�i�OPaN�Pi}�b ­�¢cP�kªbQH $ PIHp[Ub�PaNQ�M}g�l^v��bQ�OP ^xHp�aPedgf�b��OPi}MuvbQHp�~Pe^xPab¥dgfÅP�}Mu©�ª�ON�dcuvP�^�^xdoN
Hl^¡��}o^�^xP�kªbQdjbQ�OP $ dM[OHKb�doN�T �zPw�µLOPw^xby^«f{dMN�[OdckUP�^¥}gN�P $ }MkUPtb�dibQ�OP $ dM[OHKb�doNa�a�i��dzf{dMNQ�i}�NykO^
b��OH�^ $ P�^�^Q}gJMP�bQd]bQ�OP��ONQdcuvPw^Q^xdMN��iHKb�� b��OP��l}gNQJMP�^xb }ouvb�HK�~P�^xPab�T��r�OPnkcH�^Qu�L�^Q^`HKdo[Âd�fjbQ�OP
P�¢O}MuvbiH $ ���KP $ Pa[~by}�bQHpdo[sdgf�bQ�OHl^ $ dM[OHKb�doNZPa[Ub�HKb`��H�^ikcPa��}a�~P�k�L�[Ub�HK� � P�uvbQHpdo[ Ê T � T

�r�OPnL�^`P�dgf bQ��Pnu©��P�u©� Ä HK[ $ P�uy��}g[OHl^ $ $ }g�~P�^_Hpb�}��OHpb�kUH�6nuvL��KbªbQd�ua}�bQPaJMdoN�HK�aP�dMLON
�~L�}�[Ub�HKb`���¤}g��}�[�uvHp[OJ�^�u©��P $ P�}o^�dM[OPndgfªdMLON��¤}o^xHlu¨Hp[Uf{doN $ }gb�HKdo[¿^x��}�NQHK[�J�^�u©�OP $ P�^�kcP Ä
^�uvNQHp��P�k�HK[�8e��}��ObQP�NjRUT38ePaN�by}gHp[O�K�sHKbefÀ}g�p��^rLO[�kcPaNrb��OPªJoPa[OP�Ny}g� ua}gb�PaJodMNQ��d�fe}¦f{P�byuy�n^x��}�N Ä
Hp[OJS^Quy�OP $ P �S�i�OPa[�} ��NQdcuvP�^�^xdMNrNQL�[�^tdoLObZdgf��ZdoN��¡�~HKb $ }g�~P�^�} N�P��~LOP�^xb¥f{doN $ doNQPZ[OdckUP�^
b�d�Pa�M}g�pL�}gb�P~T �~Hp[�uvP�bQ��PaNQP }gNQP $ LO�pbQHK���KPª^`PaNQ�~PaNq^zd�fZ[OdckUPsHK[Uf{dMN $ }�bQHKdM[�¯{P�}ouy���ON�dcuvP�^�^xdoN
�¤}o^_HKbq^\d��i[�}ouvb�HK�~P�^`Pabv±q�¡bQ��Pa[�bQ�OPs�~L�}�[Ub�HKb`�n��}g�l}g[�uvPs^�u©��P $ PªH�^ $ d~^xbj�KHp�~P�b��OPsuv�KHpPa[cb Ä
^`PaNQ�~P�NIHp[Uf{doN $ }gb�HKdo[s^`��}gN�HK[OJS^�u©�OP $ P~T �r�OPjdo[��K��kcH §ÅPaNQP�[�uvPÉf{N�d $ b��OPi��}o^`H�ujuv�KHpPa[cb Ä ^xPaN��~PaN
^�u©��P $ P_Hl^zb���}gb_b��OP�^`PaNQ�~P�NjkUP�^xHpJo[�}�bQP�k�b�d�^`PaNQ�~PS}�N�P��~LOP�^xbif{doNjHK[cf{doN $ }gbQHpdo[]H�^jkUdo[OPSHK[

���



}]^xPa�pP�uvb�HK�~P¦fÀ}M^x�OHpdo[Â��}M^xP�k�dM[ÂHK[Uf{dMN $ }�bQHKdM[�b���}gbSH�^_�c[Od��i[ b�d�} $ }o^`bQPaN�� dMN $ dM[OHKb�doN��
��NQdcuvP�^�^vT
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��P ^Q}a� HK[ �~P�uvb�HKdM[ Ê T RUTWV b���}gbnbQ��PaNQP��i}M^¨[Od uv�KP�}�Nn�«Pw^xbnNQLO�pP f{dMN�^`Pa�KP�u�bQHK[�J�[OdckUP�^
Hp[ }�^xP��~LOPa[cbQHl}g�Z�ONy}�[�u©� }g[�k ��dMLO[�k }g�pJodMNQHKb�� $ f{doN�^xdM�K�cHK[OJ ¾��`mITt��b�^xPaP $ ^¦LO[��KHK�~P��K�
b���}gb�b��OPaN�P�Hl^�}���P�^xbs^`bQNq}gbQP�Jo��f{doNsuy�Od~d~^`HK[OJ�[OdckcP�^�HK[Â}n��}gNq}g�p�KPa�Z�ONy}�[�u©�¿}g[�k���doLO[¤k
}��KJMdoNQHpbQ� $ PaHKb��OPaN�T ��P��ZdoLO�lk�bQ�OP�NQPvf{dMNQP��pHK�~PªbQ��P ��Pa¢cHK��HK�KHpb`��b�d�Pa¢c�O�KdMNQP�kcH §ÅPaNQP�[Ubi[OdckcP
^`Pa�KPwuvbQHpdo[S^xb�Ny}gb�PaJoHpP�^�HK[S}\��}�Ny}g�p�KPa�~P�[U�cHKN�do[ $ P�[Ub�T �\Pw}gNQ�p�ª}g�p�~dgf�b��OPr��NQHKdMNI�ZdoN��¦Hp[S�µL�}��KHpbx�
�¤}g��}�[�uvHp[OJªdgf�}ªkUH�^`bQN�HK�OLOb�P�k�}ou�bQHK�~Pj^`PabZua}g[s��P_^`PaPa[�}o^Z}g[�}gbQb�P $ �Ob�bQdªP $ LO��}�bQPrb��OPj�«Pw^xb
��dMLO[�k [�dckUP]^xPa�pP�uvbQHpdo[�NQLO�pP~T���P���}a�~Pnu©��d~^xP�[�bQd�P $ LO�l}gbQP�f{doL�NskUH §ÅPaN�Pa[UbS^`P��µL�Pa[Ub�H�}��
^`P�}gNqu©� ^xb�Ny}�bQPaJMHKP�^ªHK[���}�Ny}��K�KP���Xª�«Pw^xb���dMLO[�k¡�e��P�^xbSP�^xb�H $ }�bQP~��}n��}ouy�cbQNy}Mu©�cHK[�J $ PabQ�OdckÅ�
}�[�kn} $ dckUH ­�P�k�kUP��ObQ� Ä ­�Nq^xb $ Pab��Odck¡T �\P�NQPj�rPª�iHK�p�«��NQHKP ����kcP�^QuvN�HK��P_P�}Mu©�]}�[�k�Pa¢U����}gHp[
��dg�´bQ�OPa��}gN�P�P $ LO�l}gbQPwk¡T

�r�OPS��P�^xbj��doLO[�kn[OdckUPs^`Pa�KP�u�bQHKdM[�NQL��KPªH�^rP $ LO�l}gbQPwk�}M^zf{do�p�Kd��j^vTZY �rPaHpJo�cbrf{LO[�uvb�HKdo[ �
dMN ��º �,�����4�g��H�^jua}���uvLO�l}gb�P�k�f{doNjbQ�OPS}ou�bQHK�~P ^xPabjdgfePw}ouy�¨��NQdcuvP�^�^xdMNaT ��PSkUP�­�[OP�b��OP �aº �,�������
d�f¥}�[n}ouvb�HK�~Pj^`PabebQdª��P\b��OP_}a�~PaNq}gJMP\d�f�bQ��P\�l}gNQJMP�^xb � L��O��PaNr��doL�[�k��M}g�pLOP�^tdgf bQ�OPj[OdckUP�^
Hp[�b��OPS}ouvb�HK�~PS^xPab�T���Pab��

�����
��P�bQ��P $ }�¢UH $ L $ �µL¤}g�KHpb`��dgfZ}�[�}ouvb�HK�~PS^xP�bj}g[�k��pPab��

��	�


��P�b��OP $ HK[OH $ L $ �µL¤}g�KHpb`��dgf }g[¿}ouvb�HK�~Ps^xP�baT �r�OPaNQPsH�^S}��~L�}g�pHKb`��H $ �¤}g��}�[�uvP���Pab`�rP�Pa[
b`�Zds}ouvb�HK�~Pª^`Paby^r�i�OP�[
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�i��PaNQP�
 Hl^ b��OP �aº �,� ����� �4(,�K¸� ��!���v¸yT ��P�uvdoN�NQP�uvb bQ�OP��µL¤}g�KHpb`��H $ ��}���}g[¤uvP��c��^`�i}g���OHK[OJ

� �



L�[OPa�M}g�pL�}gb�P�k [OdckUP�^���Pab`�rP�Pa[ b��OP�b`�rd�T Y ^`H $ �O�pP�By^x�cL���HK[OJ¿^Quy�OP $ P����i��PaNQP�Pa�~P�NQ�
dMbQ�OP�N�[OdckUP�f{N�d $ bQ�OP�­¤Ny^xb � Hp[�bQ�OP�bx�Zd���d~do�l^ Hl^�^`�i}g���«Pwk¿Hl^¦L�^`P�k�b�d���}g�l}g[�uvP�bQ�OP
�~L�}��KHKb`�sdgf�bQ�OPª��d~do�l^vTi��[ndoNqkUPaNib�dsuvdo�p�KP�uvbZbQ�OPS}MuvbQHp�~Pª^xPabj�~L�}��KHKb�HKP�^e}�[�k�^`Pa[�k $ P�^�^Q}gJMP�^
^`HKJM[�}g�pHK[OJnbQ�¤}gbª[OdckUP�^ª^`�OdoLO�lk ��PsPa¢�u©��}�[OJoPwk¡�¡�rP�L¤^xPsbQ�OPs^�} $ P $ dM[OHKb�doNj�ONQdcu�P�^Q^ª}g[¤k
��dM�K�KHp[OJ $ P�uy��}�[OH�^ $ L�^xP�k�f{dMN_�~L�}g[cbQHpb`����}���}�[�uvHK[�JOT

��d P $ LO��}�bQP�bQ��P���P�^xb]P�^xb�H $ }�bQP�[OdckUP ^xPa�pP�uvb�HKdo[ÆNQL��KP~�ª}�[ Pw^xbQH $ }gb�P�dgf�bQ�OP �«Pw^xb
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^`��}gN�HK[OJ�d�ft�¤^xPaL�kcdcuvd~^`biHK[Uf{dMN $ }�bQHKdM[�HK[�bQ�OHl^rua}M^xPª��}o^i^`d $ PjHK[cbQP�Ny}ou�bQHKdM[��iHKb���bQ��Pª^x��}�N Ä
Hp[OJ�dgf [OdckUPnHp[Uf{doN $ }gb�HKdo[ ¯ doN�b��OP���}�Ny}��K�KP��r[OdckUP]^`Pa�KP�u�bQHKdM[Â^Quy�OP $ Po±yT�hjHK�~Pa[�bQ��}�b��rP
�¤}w�~Pju�d $ �OL�bQP�k�b��OPiP�^xb�H $ }�bQP�^ � =

�
�~bQ�OPjP $ LO��}�bQHKdM[ªdgf¥bQ��Pi�«Pw^xbrPw^xbQH $ }gb�Pr[OdckcP_^`Pa�KP�u�bQHKdM[

N�LO�KPª�ZdoNQ��^iHK[]}�^xH $ HK�l}gNtfÀ}o^`�OHKdM[�bQdsbQ�OPª��P�^`b_��doLO[�kÅT ��PS^xH $ �O�K�sNQPwkUPv­�[OPªb��OPS�µL�}��KHpbx�
d�fZ}g[�}MuvbQHp�~Pª^xP�b\b�d���P�Hp[�b��OH�^iua}M^xPSbQ�OP }w�~P�Ny}gJMPªdgfeb��OP � �l}gNQJMP�^xbjP�^`bQH $ }gbQP �o}��KLOPw^ � =
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f{dMNibQ�OPª[OdckcP�^\HK[nb��OPS^xPab�T
�r�OP Jod~}��¡d�f�}¦��}Mu©�cbQNq}ouy�UHp[OJ $ PabQ��dck Hl^£b�d�Pa�M}��KL�}�bQPj[OdckUP�^rHp[�}SkUPa�Ob�� Ä ­¤Ny^xbefÀ}o^`�OHKdM[

L�[Ub�HK�_b��OP�LO�O��PaN]�«dMLO[�k }�b]}¿[�dckUP fÀ}��K�l^Ã��Pa�pd�� bQ��P�P�^xb�H $ }�bQP�d�fsbQ�OP���P�^`bndo�Ob�H $ }��
^`do�pLObQHpdo[�T&� dnP $ LO��}�bQPSbQ�OP���}Mu©�cbQNq}ouy�UHp[OJ�[OdckcPn^xPa�pP�uvb�HKdo[�N�LO�KP �¡bQ�OPs�M}g�pLOP�^ � =� }�[�k � =
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b��OPrPw^xbQH $ }gb�PedgfÅbQ�OPZdo�Ob�H $ }��c^xdM�KLOb�HKdo[ T �r�S}_uy�OP�uy� Ä HK[ª}�[�k��ON�d~}ok�ua}o^`b $ P�u©�¤}g[OHl^ $ �yP�}Mu©�
��NQdcuvP�^�^xdMNIHl^ $ }MkUPe}a�i}�NQPedgf � � }g[¤k¦�Kdcu�}g�K�p�\��PaN`f{doN $ ^¡[OdckUP ^xPa�pP�uvbQHpdo[_�c�ª}i��}ouy�cbQNy}Mu©�cHK[�J
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��NQdcuvP�^�^xdMNy^\Hl^ $ }MkUPªHK[ } $ }�[O[OPaNj^`H $ Hp��}�NrbQd�bQ��}�b\L�^`P�k�HK[nb��OP���P�^`b_��doLO[�k�P $ LO�l}gb�HKdo[
[�dckUP�^`Pa�KP�u�bQHKdM[�NQL��KP~T

�r�OPs­�[�}g�e[OdckcP�^`Pa�KPwuvbQHpdo[�P $ LO��}�bQHpdo[�^Quy�OP $ P�H $ �O�KP $ Pa[cbQP�k¨Hl^¦} $ dckUH ­�P�k�kUPa�Ob�� Ä
­¤Ny^xbn¯{doN�·2� º � �!��� �g±s^Quy�OP $ P~���i�OH�uy���rdMNQ��^�HK[�b��OP�f{do�p�Kd��iHK[OJ $ }g[�[OPaNaT�hjHK�~P�[�}�[OdckcP
b�d�Pa�M}��KL�}�bQP~��kUPa�Ob�� Ä ­¤Ny^xb $ dg�~Pw^_}gN�P $ }okcP�LO[cbQHp�tbQ��P�[OdckUPn��P�uvd $ P�^\Hp[Uf{P�}o^`HK�O�pP�dMN�}�[
Hp[Ub�PaJoP�Nrf{P�}o^`HK�O�pP�^`do�pLObQHpdo[�H�^ido��by}gHp[OP�k¡T"�r�OP�[��«b��OP�[�dckUP��iHpbQ��b��OP���HKJo��P�^xb_�M}��KLOPªdgf�� =�
Hl^ruy�Od~^`Pa[nbQd�Pa�M}��KL�}�bQP~��}g[�k�bQ��P¦��NQdcuvP�^�^rH�^eNQPa��P�}�bQP�k¡T��jL�}��KHpbx�s��}���}g[¤uvHK[OJ�Hl^É��PaN`f{doN $ P�k
�pHK�~PjHK[nbQ��P¦��P�^`b\��dMLO[�k¨P $ LO�l}gb�HKdo[Ã^Quy�OP $ P~T

�e}ouy� dgfSb��OP��µL¤}g�KHpb`� �¤}g��}�[�uvHp[OJÂ^Quy�OP $ P�^��rP�kUPw^QuvN�HK��P�ua}�[ ��P�ua}gb�PaJodMNQHK��P�k }o^n}
��NQPvf{Pabqu©��HK[cf{doN $ }gbQHpdo[ ^x��}�NQHp[OJ�^Quy�OP $ P � ^`LOHKbq}g�O�pP�[�dckUP�^�bQd�P��o}��KL�}�bQPn^`H $ ���K��}��O��P�}gN
}�b_}��ON�dcuvP�^Q^`doN�T �r��L�^xHp[OJ�}���do�p�KHK[�J $ Pwu©��}�[OH�^ $ }g[�k]} $ do[OHpbQdoNi��NQdcuvP�^�^v���rP }gNQPS}��O�KP
b�d5BQHp[Ub�Pa�K�pHKJMPa[Ub��K����^x��}�NQP�b��OP�[OdckUP�^ } $ dM[OJ�bQ��P��ONQdcuvPw^Q^xdMNy^��I^`dn�rP�u�}gbQP�JodoN�HK�aPSP�}ouy��dgf
b��OPs[OdckUPn^`Pa�KP�u�bQHKdM[�P $ LO��}�bQHKdM[�^Quy�OP $ Pw^\}M^�}�^`Pa�KPwuvbQHp�~P Ä ��NQPvf{PabquQ��Hp[Uf{doN $ }gb�HKdo[�^`��}gN�HK[OJ
^�u©��P $ P~T
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��[]doNykcPaN\b�dn}ouy�OHpPa�~Pª} $ P $ doN�����}g�l}g[�uvPs} $ do[�J�b��OP��ON�dcuvP�^�^xdoNq^v�¡dMLON_H $ �O�KP $ Pa[cby}�bQH do[
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Hp[�}��¤}gNy}��K�pPa�I��Ny}g[¤u©��}�[�k���doLO[�k�}g�pJodMNQHKb�� $ T"�r�OPS�ONQdM�O�KP $ ^zd�fi�~L�}�[Ub�HKb`�n}g[¤k��µL�}��KHpbx�
�¤}g��}�[�uvHp[OJÂ}gN�P�[OdobnLO[�H��~LOP�b�d ^`do�p�UHp[OJÂ¾��`m HK[ ��}�Ny}��K�KP����j^xdÂ�rP }g�l^xd $ Pa[cbQHpdo[ÂH�kUPw}o^
^`�ONQHp[OJoHp[OJ�f{NQd $ BQJoP�[OPaNQHlu4����}�Ny}g�p�KPa�Å�ONy}�[�uy��}�[�k¨��dMLO[�k�H $ �O�KP $ Pa[~bq}gbQHpdo[�^�T

���LO�KHp[OJs}g[�kn¾�dM[OHKPa[ 	 � � ��^`LOJoJMP�^xbj}M^Q^xHpJo[OHp[OJs}��rP�HKJo�cbtf{LO[�uvb�HKdM[�bQd�b��OPª}ou�bQHK�~P ^xP�brdgf
Pw}ouy�¨��NQdcuvP�^�^xdMNª}g[�knbQd�}gb�bQP $ ��brbQds��}���}g[¤uvP�b��OPª�rPaHpJo�cbrf{LO[�uvb�HKdo[¤^\} $ do[OJ���NQdcuvP�^�^xdMNy^vT
hjHp�~Pa[�}�^`Pab_d�fr[�dckUP�^ � ¼ � � - 	 � 1 	 ½a½a½ 	 ��� � �Å^xd $ P��ZPaHKJM�Ubjf{LO[�uvb�HKdo[¤^\bQ�OP���^`LOJoJMP�^xb
}�NQP
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��[�b��OPaHKN��rdoN��¡�MbQ�OPa� ^xLOJMJoP�^`bZ}¦^`d $ P��i��}gbeu�d $ �O�pPa¢ª^�u©�OP $ Ptf{doNe}Mu©�OHpPa�cHK[OJjbQ�OHl^t��}g�l}g[�uvP T
�jdobQP bQ��}�brbQ��Pªuvdo[¤uvPa�ObZdgf��~L�}g[cbQHpbx�s}�[�kn�µL¤}g�KHpb`����}g�l}g[�uvHp[OJ�}�NQP_��dMbQ�nPa[�uvd $ ��}M^Q^xPwk �c�
�¤}g��}�[�uvHp[OJ�}s^xL�HKby}��O�KPª�ZPaHKJM�Ubrf{LO[¤uvbQHpdo[�TZ��[¨�l}gb�PaNi�rdMNQ�Å�2�i^Quy���do�~P~� ���LO�KHp[OJO�Å}g[¤k�¾�do[�HKPa[
^`LOJoJMP�^xbib���}gbj�~L�}��KHKb`�s}�[�kn�µL�}�[Ub�HKb`����}���}g[¤uvHK[OJ ^x�OdMLO��k���P_��PaN`f{doN $ P�k�^`Pa��}�Ny}gb�Pa�K� 	 ³M³
� �ÀT
�r��P $ }�HK[ªkUH §ÅPaNQPa[¤uvPt��Pab`�rPaP�[¦b��OH�^�^�u©��P $ Pe}�[�k¦dMLONIH $ �O�pP $ P�[~by}gb�HKdM[_^�u©�OP $ PekUP�^�uvNQHp��P�k
Hp[ � P�uvbQHpdo[ Ê T �UT VnH�^_bQ��P�kUP�­�[OHKb�HKdM[�d�fjbQ�OPs�rPaHpJo�cb_f{LO[�uvb�HKdo[�f{doNS}�[Â}ouvb�HK�~Ps^`PabaTn��[�bQ�OP
u�}o^xP�dgf ¾��xm¥��HKb $ }g�~P�^_�KHpbQb��KPs^xP�[�^xPnbQd]HK[�u��KL�kUPs[OdckUPw^ �iHpbQ���pdg� �M}��KLOP�^ªdgf � =� HK[ bQ�OP
u�}g��u�LO��}�bQHKdM[ndgf£�µL�}��KHpbx��^xHp[�uvPªbQ��P�^xP_[�dckUP�^ $ }a��[OdMb\��PªPa�M}g�pL�}gb�P�kn}g[c�U� }a�~T
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¬\L�bQb]}g[�kÆ¾�}g�¤}g��}�bQNy} 	 R � �_L�^`P�}�[ }�[Ub�H�uvHp��}gb�HK�~P]�~L�}g[cbQHpbx�Â��}���}�[�uvHK[�J ^�u©��P $ PnHK[
^`do�p�UHp[OJ_bQ��P\b�Ny}a�~Pa�KHp[OJ ^Q}g�pP�^ $ }g[��ON�do�O�pP $ ���OLObtb��OPa��kcd¦[�dobeNQPa��dMNQbedo[sbQ�OPjPv§ÅP�uvb�HK�~Pa[�P�^Q^
d�fZbQ�OHl^_^Quy�OP $ P HK[�u�d $ ��}�NQHl^xdo[�b�dn}�[OdM[�}g[cbQHluvHK�¤}gbQHp�~PS�µL�}�[Ub�HKb`�n��}g�l}g[�u�HK[OJn^�u©��P $ P~Ti��[
dMNykUP�NibQd�kUP�^Qu�NQHK��PªbQ��PaHKN �µL�}��KHpbx����}g�l}g[�uvHp[OJs^Quy�OP $ P~�~�rPS}o^�^xL $ P bQ��}�b\b��OPS^xPabid�fe[OdckUP�^
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� �� ¯ 4O±yT �r�OP Pa¢O}MuvbikcPaby}�HK��^td�ft�Od�� $ }�[U��[�dckUP�^i}gN�Pª^xP�[Ub }gNQP d $ HpbQbQPwk¡T¥¾�}g��}���}gb�Ny}�}g[¤k
¬jLObQb 	 ���,�ePa¢cbQP�[�k b��OH�^S�µL¤}g�KHpb`����}g�l}g[�uvHp[OJ�^�u©��P $ Ps}g[¤k�ua}g�p�rHpb¦b��OP �aº �,�����4��¸��aº �,����
 ��� �
^`bQNq}gbQP�Jo�~T"�r�OP �µL�}��KHpbx��P��µL¤}g�KHp�aHK[�J�^xb�Ny}�bQPaJM����}M^\��PaPa[�u�d $ �OHK[OPwk��iHKb���}s[�}gHp�~P¦��Ny}g[¤u©�
}�[�k���doLO[�k }g�pJodoN�HKb�� $ bQd ^xdM�K�~Pn^`d $ P�HK[�^`by}g[¤uvP�^¦d�fS¾��`m3�Å� � do[ }���}gNq}g�K�pPa� $ }ouy�OHK[OP
�iHpbQ��³aV	� ��NQdcuvP�^�^xdMNy^+	 R��A�ÀT

�euy�O^`bQPaHp[0	 R � �O��}M^É}�[�Hp[Ub�PaNQPw^xbQHp[OJª^`do�KL�bQHKdM[�bQdªbQ��P $ P $ doN��\H $ ��}���}�[�uvPe�ONQdM�O�KP $ }g[¤k
b�d�^xd $ P�d�fjbQ�OPÃuvdo[cbQPa[cbQHpdo[�P�§¡Pwuvby^ªbQ��}�b�dcuauvL�N�f{NQd $ } $ }M^xbQP�N Ä �rdoN��~PaN_[OdckcP�^`��}gN�HK[OJ
^�u©��P $ P~T �\P_L¤^xP�^ �4(
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�ZdoN��~PaNeuvN�P�}gb�P�^t}_[OdckUP~��}ª^ $ }��K� BQbQdM�~Pa[��_dgf HK[Uf{dMN $ }�bQHpdo[�Hl^t��}o^�^xP�k�bQdªbQ��P $ }M^xb�PaNaT �r�OP
b�do�~Pa[�uvdM[Ubq}gHK[¤^ÉbQ��P_HK[Uf{dMN $ }�bQHpdo[ � =� �cbQ�OP_��NQdcuvP�^�^xdMNr[cL $ ��PaN�bQ��}�biJoPa[OP�Ny}gb�P�k�bQ�OP_[�dckUP~�
}�[�k�bQ�OPª�pdcua}g� $ P $ doN���}ok�kUNQP�^�^zd�ftb��OPª[OdckUPS}gbib��OPªJoPa[�PaNy}�bQHK[�J��ONQdcuvPw^Q^xdMNaTZ�_^xHp[OJ�bQ��H�^
Hp[Uf{doN $ }gb�HKdM[��Ib��OP $ }M^xbQP�N¦Hl^�}��O�KP�b�d�}g�p�Kdcua}�bQP�[OdckcP�^ b�d�b��OP��rdMNQ�~PaNq^vT�� f }��ON�dcuvP�^�^xdoN
��P�u�d $ P�^eH�kU�pP~�OHKbi�¤}o^Q^`P�^_} $ P�^�^Q}gJMPªbQdsbQ�OP $ }M^xbQP�NaT��r�OP $ }M^xb�PaNrb��OPa[�kcPabQPaN $ HK[�P�^tbQ�OP
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b�d�bQNq}g[�^�f{PaN�bQd�bQ�OP�H�kU�pP��ONQdcu�P�^Q^`doNaT Y $ Pw^Q^Q}�JoP�Hl^�^xPa[cb�bQd�b��OPn�ONQdcu�P�^Q^`doNs�i�OPaNQP�bQ�OP
[�dckUP_H�^e�Kdcua}�bQP�ksHK[sdoNykcPaNrb�d�HK[OHpbQH�}�bQPib��OP_bQNq}g[�^�f{PaNaTeYÆ^xH $ HK�l}gNtb�do�~Pa[ Ä ��}M^xP�k�^Quy�OP $ PZ�i}o^
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^`LOJoJMP�^xb�P�k¨�c� �j}a�U� }gNyk Ä � $ HKbQ� ¸ � �,��� 	 ³ � � �ÀT
�j[OP $ }gHp[�kUNy}a�i��}Mu©��d�fjbQ�OPsbQdM�~Pa[ }g�O�ON�d~}Mu©��Hl^_bQ��}�b�HKbªN�P��µL�HKNQPw^\��}o^�^xHp[OJ�}n��}gN�JoP

[cL $ ��PaNrd�f $ P�^Q^�}gJoPw^v��uvdM[ ��H�u�bQHK[�J��iHpbQ��hjd }g���Q�Q�rd�fedoL�N_HK[Uf{dMN $ }�bQHpdo[]^x��}�NQHp[OJn^Quy�OP $ P~T
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Hp[�kUPa��Pa[¤kUPa[cbQ�K�nd�f }g�K��dobQ��PaN��ON�dcuvP�^�^xdoNq^vT�G¤L�NQbQ��PaNa� �eu©��^xb�PaHK[ � ^\H $ �O�KP $ Pa[~bq}gb�HKdo[]dgf bQ�OP
}��O�ON�d~}ouy� $ }okUP]L�^xP�d�f } f{Pw}gbQL�NQP�ua}��K�KPwk �!� �4� � ¸C*�¸Q¶y¶ � �c¸Q¶n}a�M}gHp��}g���KP�dM[ b��OP58Z¾ Ä �UT
��[�dMNykUP�N�bQd $ }��~P�^`LONQPn[OdckUPw^�}gNQPn��}M^Q^`P�k�HK[ }�bQH $ Pa�K�nfÀ}o^`�OHKdM[¿f{N�d $ dM[OPn�rdMNQ�~PaNSbQd
}�[Odob��OPaN��I�rP��ZdoLO�lk �pHK�~PSbQdn��P�}��O�KPsbQdnHK[cbQP�NQNQL��Ob_bQ��PsuvLONQN�Pa[cb_�rdMNQ��do[�bQ��P�kUdM[�}gb�HK[OJ
��NQdcuvP�^�^xdMN_}�[�k¨Hp[OHKb�H�}gb�P_bQNq}g[�^�f{PaNjdgfeb��OPª[OdckUP�H $3$ P�kUH�}�bQPa� �~T¥Y_u�bQHK�~P $ P�^�^Q}�JoP�^i}��K�Kd��ÆL�^
b�d�}Muauvd $ �O�KHl^x�sbQ�OHl^vT

Y ^xP�u�do[�k��~P�Ny^xHpdo[�d�f �Éuy��^xbQP�HK[ �W^_uvdckUPC	 R � �ÉL¤^xP�^S} $ doNQP�kUP�u�Pa[Ub�Ny}��KHK��P�k�}��O�ONQd }ouy���
�i��PaNQPj�~L�}g[cbQHpb`��}�[�k��~L�}g�pHKb`�ª��}g�l}g[�u�HK[OJ_Hl^t�«P�Nxf{doN $ P�kª�U� }¦^`H $ ���KPeNy}�[�kUd $ HK�aP�kS^Quy�OP $ P
kcLOPibQd �ª}gN���}�[�k����¤}g[OJ&	 � � ��T � �OPa[�}_[OPa�Â[OdckUPjH�^¥JoPa[OP�Ny}gb�P�k¡�~HKb�H�^t^`Pa[Ub�bQdªbQ�OPj}MuvbQHp�~P
^`Pab�d�f�}�Nq}g[�kUd $ �K� uy�Od~^`Pa[ �ON�dcuvP�^Q^`doN�T �ª}gN�� }�[�k�����}�[OJ ^x�Od�� b���}gb�bQ�OP�Pa¢c��P�uvb�P�k
�~L�}��KHKb`� ��}g�l}g[�uvP���Pab`�ZPaPa[ �ON�dcuvP�^Q^`doNq^�^x��doLO�lk ��P�JMd~dck´f{dMN]^xL�uy�Æ} ^�u©�OP $ P~T ��[ ��H�^
u�d $ �OL�by}gb�HKdM[�}g�O�ZdoN��¡� �euy�O^`bQPaHp[¦f{dMLO[�k�bQ��}�bÉb��OPj^Quy�OP $ PÉHl^I[OdMbÉ�¤}gNQb�H�uvL���}gN��K�ª�rP��K��^xLOHpbQP�k
f{dMNj�µL¤}g[cbQHKb`�s��}g�l}g[�u�HK[OJ�Hp[�^`do�p�UHp[OJ�Hp[�^xbq}g[�uvPw^rdgf£¾��xm 	 R ����TeY f{LONQb��OPaNjkUHl^Q}okc�o}�[Ubq}gJMP�dgf
^`L�uy��}�^Quy�OP $ PjHK[ndoL�Nªuvdo[cbQP�¢UbiHl^rbQ�OPS��}gN�JoPª[cL $ ��PaNZdgf $ P�^Q^�}gJoPw^zb���}gb }gN�P¦JMPa[OPaNq}gb�P�k¡T
YjJ~}gHp[���^xL¤u©�]}�^Quy�OP $ P\� }o^j^xLOHpby}g���KP_f{doNib��OP+8Z¾ Ä �suvd $ �OLObQP�Ni}gNqu©��HKbQPwuvbQLON�P~T

��d�H $ �ON�dg�~PsbQ��P��~L�}�[Ub�HKb`����}���}g[¤uvHK[OJ���PaNxf{dMN $ }�[�uvP�d�fªbQ��P¨Nq}g[�kcd $ Hp�aP�k�^`bQNy}�bQPaJM�~�
�euy�O^`bQPaHp[ 	 R	�A�Suvd $ �OHp[OP�k b��OP�^Quy�OP $ P��iHKb�� } BQN�Pa[�kUPa���~doL�^�� }��KJMdoNQHpbQ� $ �z�i��H�uy� �i}o^
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dMNQHpJoHK[¤}g�K�p�ÂuvdM[�uvPaHp�~P�k�dgf }o^�} ��}�Ny}��K�KP��i^xb�doNq}gJoP�}��K�pdcua}gb�HKdo[ $ Pab��Odck'	 V Ê � 	 � �A��T ��[ÂbQ�OP
N�Pa[�kUP��a�~doL�^ }g�KJMdoN�HKbQ� $ �¡}��ZPaHKJM�Ub\f{L�[�uvbQHpdo[�^`H $ Hp��}gNib�dnbQ��}�b�^`LOJoJMP�^xb�P�k��U�C� �LO�pHK[OJ]}g[¤k
¾�dM[OHKP�[�H�^¥uvd $ �OLOb�P�k\f{doNtb��OPi}MuvbQHp�~Pr^`Pabe}�bIP�}Mu©�S�ONQdcu�P�^Q^`doNaTeYib¥�«P�NQHKdckcH�uÉb�H $ P�HK[cbQPaN��o}���^��
b��OPs}a�~PaNy}�JoP��ZPaHKJM�Ubif{LO[�uvb�HKdM[��� � ���>

�

- �¦¯ ��¯ 4O±�±��y°�d�fibQ��Ps}ouvb�HK�~PS^xPabq^_H�^_uvd $ �OLOb�P�k¡T
mtN�dcuvP�^Q^`doNq^��i�Od~^`P�}MuvbQHp�~Pn^xPab��ZPaHKJM�Ub�f{L�[�uvbQHpdo[�fÀ}g�p��^�}�f{Ny}MuvbQHpdo[ � / ³n��Pa�Kd�� �� }�NQP
}M^Q^`HKJo[�P�k¨�ZdoNQ�sf{NQd $ �ONQdcuvPw^Q^xdMNy^\�i��d~^xPS�rPaHpJo�cbÉf{LO[¤uvbQHpdo[�^i}�NQP��l}gN�JoPaNib���}g[]Á��� 	iÁ5%´³oT
�r��P�}M^Q^`HKJo[ $ Pa[cbrdgf£[OdckUP�^rf{NQd $ kUdo[¤}gbQHp[OJs�ONQdcuvPw^Q^xdMNy^ibQdsNQP�u�PaHK�cHK[OJª�ON�dcuvP�^�^xdoNq^\H�^ikcdo[OP
^`d_bQ�¤}gbtb��OPr[OP����rPaHpJo�cb f{L�[�uvbQHpdo[�^¥dgfÅ}��K�c�ONQdcuvPw^Q^xdMNy^t[OP�}�NQ�p��^�}gb�H�^�f{� � �� � �¦¯ � > ± � Á���_T
��[�doNqkUPaNªbQd]uvd $ �OLOb�P�bQ�OP�}a�~PaNy}�JoP��rP�HKJo�cb_f{LO[�uvb�HKdM[�d�fibQ��P�}MuvbQHp�~Ps^xPabq^v�¥}¨�ON�d~}MkOua}o^`b Ä
N�P�kUL�u�bQHKdM[s^Quy�OP $ PZbQ��}�beby}g�~Pw^É}MkU�M}g[cby}�JoP_d�f�bQ��Pjuvd $3$ LO[OHlua}gb�HKdM[�}��OHK�pHKb�HKP�^Id�f�b��OP 8Z¾ Ä �
� }o^iL�^xPwk¡T

�euy�O^`bQPaHp[0	 Ê �A��}���^`d�kcP�^xHpJo[OP�k�} uvdckUPj�iHKbQ��JMNQP�}�bQ�p��NQPwkUL�uvP�kSuvd $ $ LO[�H�u�}gbQHpdo[ªNQPw�µLOHpNQP Ä
$ Pa[Ubq^v� $ }g�cHK[OJiHpb $ doN�Pe} $ Pa[�}g���KPebQdj��}gNq}g�p�KPa� uvd $ ��LObQPaNq^¡[Odob¥��}a�cHK[OJjbQ�OPZ^`do�O�OHl^xb�H�ua}�bQP�k
f{Pw}gbQL�NQP�^\d�fib��OP 8Z¾ Ä �UT �r�OP��~L�}�[Ub�HKb`�]}g[�k��µL¤}g�KHpb`����}���}g[¤uvHK[OJÃ^Quy�OP $ PSH�^\HlkUPa[cbQH�u�}g�¥bQd
��H�^i�ONQPa�cHKdML�^r�rdMNQ� 	 R	�A�À�O�OLObjHK[ndoNqkUPaNjbQd�uvd $ ��LObQP��� } ��dM�K�KHp[OJ $ P�uy��}g[OHl^ $ Hl^rL�^xP�knHK[
����}ou�P�dgf bQ�OP��ONQd }okOua}M^xb Ä N�P�kUL�uvb�HKdM[ ^�u©��P $ P~T � d�u�do�K�pP�uvbªbQ��P��rPaHpJo�cb¦f{LO[¤uvbQHpdo[�^ªdgf bQ�OP
}MuvbQHp�~Pj^xPabq^v�c} B $ dM[OHKb�doN5� ��NQdcuvP�^�^v�c�i�OH�uy����PaNQHpdckUH�ua}��K�p���~LOPaNQHpP�^Ib��OP\��NQdcuvP�^�^xdMNy^v�cH�^tL�^`P�k¡T

" ��� 	 ��
 � 
�
 %�	 � ��
 � ( 
	�

��[�b��OH�^t^`P�uvb�HKdo[ �o�rPjkUPw^QuvN�HK��PimÅY �\� �!�Æ¯Àm¡Y �j}g�p�KPa��� �\bQP�JoPaN��j�ObQH $ HK�aP�Nv±yTÅm¡Y �\� �!�ÂL�^`P�^
b��OPiPa[cbQHpbx� Ä G:�c¾ ^xbQN�L�uvb�LONQPid�f ��� ������� ^`HK[�uvPib��OPrf{LO[�u�bQHKdM[�}g�pHKb`�_N�P��µL�HKNQPwk¦bQdS^`do�K�~P ¾��`m
u�}g[���P $ }g���«Pwk [�}�bQLONq}g�p�K��bQd�u�d $ �OL�by}gb�HKdM[�}g�ZPa[Ub�HKb�HKP�^�T0�r�OP�L�^`P�dgf bQ�OP�Pa[Ub�HKb`� Ä G:�µ¾
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}�Nyuy�OHKb�P�uvb�LONQPj}��K�Kd��j^Éf{dMNrP�}M^x�sPa¢Ub�Pa[�^`HKdo[�dgf�m¡Y �\� �!� � ^If{LO[¤uvbQHpdo[�}��KHKb`�~� }g[�kn}g�p�Kd��j^ÉL¤^rbQd
Pw}o^xHp�K�_b�P�^xb�}g[¤k�uvd $ �¤}gNQP $ }�[U�jdgfÅb��OPrHlkUP�}o^��ON�P�^xPa[cbQPwk¡T¥¾�d~^xb�f{P�}�bQLON�P�^ d�f�bQ��Pim¡Y �\� �!�
^`�O^`bQP $ ua}g[]�«P uvdo[c­�JoLON�P�k¨dMNz­¤[OPªbQLO[OPwk�}g���ONQdM�ONQHl}gbQP��K��f{dMN\dM�ObQH $ }g�Å�«P�Nxf{doN $ }g[¤uvP_f{doN
kcH §ÅPaNQP�[Ub uvd $ ��LOby}�bQHKdM[]}g[�k]uvd $3$ LO[OHpua}�bQHpdo[s�O��}�bxf{doN $ ^vT

��P_u�}g[nuvdM[�uvPa��bQL�}��KHK��PibQ�OP_�¤}gNy}��K�pPa���ONy}�[�u©��}g[¤k���doLO[�kn}��KJodMNQHpbQ� $ }o^Zuvdo[�^`H�^`bQHK[�J�dgf
}�[cL $ �«P�N\d�frHp[Ub�PaNy}MuvbQHp[OJ�Pa[cbQHpbQHpP�^vTª��[�bQ�OHl^_^xP�u�bQHKdM[��¡�ZPskUPv­�[OPsbQ��P�Pa[Ub�HKb�HKP�^i�rP�L�^`P�HK[
mÅY �j� �G���c^`�Od�� �Od�� bQ��P�^xPªPa[cbQHpbQHKPw^£Hp[Ub�PaNy}Muvbr�iHpbQ�nP�}Mu©�ndob��OPaN���^x�Od�� �Od��ÆbQd $ }g��bQ�OP
P�[Ub�HKbQHpP�^tbQdsbQ�OP �ONQdcuvPw^Q^xdMNy^��¡}�[�k�kUPw^QuvN�HK��P_�Od��ÆbQd�H $ �O�KP $ Pv[cbtdoL�Ni��}gNq}g�K�pPa�¡��Ny}g[¤u©�]}g[¤k
��dMLO[�k�}��KJMdoNQHpbQ� $ �iHpbQ�nbQ�OPw^xPªPa[cbQHKb�HKP�^�T

� �����
	 � � � � � � � ��������� � �

�r��P���}o^`H�u¨P�[Ub�HKbQHpP�^�dgf mÅY �\� �!� }�NQP]bQ�OP�·  ���*�¸� ~�ª¹!� ¶ �� �� �aº ��(! ~�$��( �~¹U¸� ~� � (! 	~¸  �}g[¤k
� ( � �U¸� ~T �e}ouy�nPa[cbQHKb`�s��}o^j}s^x��P�uvH ­Åu_^xP�bidgfebq}o^x��^j}g[�k]G:�c¾�^rbQd���PaN`f{doN $ b��OP�^`P¦bq}o^`�O^�T

�r�OP��ONQH $ PaNjPa[Ub�HKb`��Hl^_NQP�^`�«dM[�^xHp�O�KP�f{doNSHK[OHpbQHl}g�K�p�]uvNQP�}�bQHp[OJ�}��K�tb��OP�Pa[cbQHpbQHKPw^v�¡N�P�}okUHp[OJ
b��OPsHK[OHpbQH�}��I��NQdo���KP $ ���ON�Pa�ONQdcu�P�^Q^`HK[OJ]bQ�OP��ON�do�O�pP $ ��^`do�p�UHp[OJ�bQ��P�Hp[OHKb�H�}g� �Åm NQPa�l}g¢�}gb�HKdo[ �
}�[�k¨�¤}o^Q^`HK[OJ�[OP�uvP�^�^Q}�NQ�n^`by}gN�bQLO��Hp[Uf{doN $ }gb�HKdM[¨b�d�b��OPªdob��OPaNjPa[Ub�HKb�P�^vT �r�OP�NQP�Hl^rdo[O�p�ndo[OP
G �c¾ Hp[nbQ�OPª�ON�H $ PaNePa[cbQHpb`�~T

�r�OPÃkUH�^`bQNQHp�OLOb�doNªH�^_NQPw^x��do[�^`HK�O�pP f{dMN�b��OP�u�d~doNykcHK[�}�bQHKdM[Âdgfj�~L�}�[Ub�HKb`����}g�l}g[�u�HK[OJ]}g[¤k
�~L�}��KHKb`���¤}g��}�[�uvHp[OJ�}MuvNQd ^Q^�b��OP�kcH�^xb�NQHp�OLObQPwk }MuvbQHp�~P]^xPabq^vTÆ��b�H�^�bQ�OP B $ dM[OHKb�doN8��dgf bQ�OP
��Ny}g[¤u©�]}g[¤k¨��doLO[¤k¨�ON�dcuvP�^Q^�Tr��bi��}M^zb`�ZdsG:�c¾5� ^��UdM[OP¦f{dMNj�µL�}�[Ub�HKb`�s��}g�l}g[�uvHp[OJ�}g[�kndo[OP
f{dMNj�µL¤}g�KHpb`����}���}�[�uvHK[�JOT

�e}ouy���pd~}MkUPaNjPa[Ub�HKb`�sH�^iNQP�^`�«dM[�^xHp�O�KPªf{doNjbQ�OP $ }�HK[cbQPa[¤}g[�uvP dgfeb��OP�}MuvbQHp�~Pª^xPab }gbjP�}Mu©�
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��NQdcuvP�^�^xdMNaT ��d }okUPaNq^�}Muvb�do[´uvd $3$ }g[¤kO^¦f{NQd $ bQ��P�kUH�^`bQNQHp�OLOb�doN�b�d }Mu©��HKPa�~P]�~L�}g[cbQHpbx�
}�[�k �~L�}g�pHKb`�Â��}g�l}g[�uvHp[OJOT �r�OP��Kd }okUP�N���}o^�}g[ÆG:�c¾ b�d�HK[OHpbQHl}g�KHp�aP�b��OP�}MuvbQHp�~P�^xP�ba�i}�[
G �c¾ b�d�NQP��~LOP�^`bÉ�ZdoN��¡��G:�c¾�^tbQds^`Pa[�k�}�[�k�NQPwuvPaHK�~Pi�ZdoN�����}o^`P�k�do[ $ Pw^Q^Q}�JoP�^If{N�d $ bQ�OP
kcH�^xb�NQHp�OLObQdMNa��}�[�k�}g[�G:�c¾ b�dnua}g�luvLO�l}gbQPSbQ�OPsu�LONQN�Pa[Ubj�Kd }ok�}�[�k�}MuvbQHp�~P�^`Pabª�~L�}g�pHKb`�n}g[¤k
^`Pa[�k�bQ��H�^rHK[cf{doN $ }gbQHpdo[nbQd�b��OPSkUH�^`bQN�HK�OLOb�doN�T

�r�OP kULOb�HKP�^idgf }��rdoN��~PaN }gNQPSbQdsNQP��~LOP�^`b_}s[OdckUP¦f{dMNªuvd $ �OLObq}gbQHpdo[�f{NQd $ HKby^i�Kd }okUP�Na�
P��o}��KL�}�bQP]bQ�OP][OdckUP~�iJoP�[OPaNy}�bQP][OPa� [OdckUP�^sH fª[OPwuvP�^Q^�}gN��~�i}g[¤k NQPa��doN�b�NQPw^xLO�pby^���}ouy�ÂbQd
b��OP��pd~}okcPaNaT��r��P��rdMNQ�~PaNSH�^�}���^`d�NQPw^x��do[�^`HK�O�pP�f{doN�^`Pa[�kUHp[OJ�}�[�k�NQP�u�PaHK�cHK[OJn��^`PaL�kUdcu�d~^xb
Hp[Uf{doN $ }gb�HKdM[�Tt��bi��}M^zdM[OPSG:�c¾ f{doNj�«P�Nxf{doN $ HK[�J�bQ��P�^xPªby}M^x��^vT

�t¢�}ouvb��K��dM[OP�Hp[�^xbq}g[�uvPSdgfeb��OP���NQH $ PaNrPa[cbQHpb`�~�~�KdoJMJoPaN Pa[Ub�HKb`�~�c}g[¤k�kUH�^`bQNQHp�OLOb�doNjPa[Ub�HKb`�
b`�c��Pj}gNQP uvNQP�}�bQP�k¦f{dMNZ}¦JoHp�~Pa[�NQL�[�TtY\�p�Odgf bQ�OPw^xPjPa[Ub�HKb�HKP�^�Pa¢cH�^xbedM[�}Suvd $3$ do[ª�ONQdcu�P�^Q^`doNaT
�j[ }g�p�ÉdMbQ�OP�N¦��NQdcuvP�^�^xdMNy^�^Q}a�~P�f{dMN�bQ��H�^ ByuvdM[Ub�NQdM�K�KHp[OJ,���ON�dcuvP�^�^xdoN��IdM[OP�HK[¤^xby}�[�uvPsdgf bQ�OP
�pd~}MkUPaNiPa[cbQHpbx��}g[¤k¨do[�P¦Hp[�^xbq}g[�u�P¦d�febQ��P¦�ZdoN��~PaNrPa[cbQHpb`��}�NQPSuvNQPw}gbQPwk¡T

GIHpJoLON�P Ê T��ª^x��dg�j^Z}¦JMNy}g���OH�ua}��ÅkUP�^Qu�NQHK��bQHKdM[�dgf¥b��OPj^x��^xb�P $ T �r�OPªkO}M^x�OPwk �pHK[OP�^¥HK[sbQ�OP
­¤JoLON�P�kcPa�OH�u�bibQ�OP $ }��O�OHK[�J�dgf£Pa[Ub�HKb�HKP�^tbQds�ON�dcuvP�^Q^`doNq^vT

����� � ����� � � � &!(  "  �� � &�� &�( � "'( �

��[OHpbQHl}g�K�p�~�~bQ�OP_­�Nq^xbi�pd~}okcPaN��W^i}ouvb�HK�~Pª^`Pabjuvdo[cby}�HK[�^ibQ��P¦N�d~dobj[OdckUP~�Å}g[¤kÃb��OPS}ouvb�HK�~Pª^`Paby^idgf
b��OPjdobQ��PaNe�Kd~}MkUPaNq^É}�NQP_P $ �Ob`�~T �r�OP kUHl^xbQN�HK�OL�bQdoNZ}Muvby^e}o^ebQ�OP $ dM[OHKb�doNt�ON�dcuvP�^�^rkUP�^�uvNQHp��P�k
Hp[ �~PwuvbQHpdo[ Ê T �UT V�}g[�k��~PaP���^rbQNq}ouy�¨d�febQ��P�uvLON�NQPa[cbi�KP��~Pa��^rd�fe�Kd }okO^_}�[�k��~L�}g�pHKbQHpP�^rdgf£bQ�OP
}MuvbQHp�~PS^xPabq^_}gb_Pw}ouy���Kd }okUP�NaT$�r�OPS�Kd~}MkUPaNq^\��PaNQHpdckUH�ua}��K�p��^`Pa[�knLO�ÅkO}gb�P�^_dgfZbQ�OP�HKN uvLONQN�Pa[cb
�pd~}MkO^ª}g[�k��µL¤}g�KHpbQHpP�^zb�d�bQ��PskUH�^`bQNQHp�OLOb�doNaTS��[�doNqkUPaN_b�d�}a�~dMH�k�u�do[cbQPa[cbQHpdo[�Pv§ÅP�uvbq^_}gb bQ�OP
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GIHKJMLONQP Ê T �UXemÅY �\� �!� �~��^xb�P $ Y\Nqu©��HKbQPwuvbQLON�P
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��NQdcuvP�^�^xdMNnuvdo[cby}�HK[OHp[OJ�bQ�OP kUH�^`bQNQHp�OLOb�doNa� }g[�k b�d $ }g�~P�bQ�OP]H $ �O�pP $ Pa[~by}�bQHKdM[Â^Qu�}g��}��O�KP �
b��OPjNy}gb�P �ndgf"Bqu©�OPwu©� Ä Hp[�^%�_b�d�bQ��P_kUHl^xb�NQHK��LObQdMNrH�^t�~Pa��bÉN�Pa��}�bQHp�~Pa�K� uvdo[�^`by}�[UbZNQPaJ }gNykc�KP�^�^Édgf
b��OP_[cL $ �«P�NÉd�ft��NQdcuvP�^�^xdMNy^vT �_} $ Pa�K� �obQ�OPª�pd~}okcPaNi^`Pa[�kO^rLO�ÅkO}�bQP�k]�µL¤}g[cbQHKb`�s}�[�kn�µL�}��KHpbx�
Hp[Uf{doN $ }gb�HKdM[�bQdªb��OP_kcH�^xb�NQHp�OLObQdMNtPa�~PaN��j°.� �]^`P�uvdo[¤kO^v�~�i�OPaN�Pe°�H�^Ib��OPi[UL $ ��PaN¥dgf �Kd~}MkUPaNq^vT

� �OP�[OPa�~PaNe}_�ZdoNQ�~P�Ne}o^`�O^tHKbq^I�Kd }okUP�N£f{dMNZ} [�dckUPzf{N�d $ b��OPj}ouvb�HK�~Pj^`Pabe}g[¤k b��OP\�pd~}MkUPaN
­¤[�kO^�Hpby^s}ouvb�HK�~P]^xPab�P $ �Ob`�~�tb��OP��pd~}okcPaNn^xP�[�kO^s}g[ doL�b Ä dgf Ä �rdoN�� $ P�^�^Q}gJMP�b�d�bQ�OP kUH�^ Ä
b�NQHp�OLObQdMNªPa[Ub�HKb`�n}�[�k��i}�HKbq^zf{doNS}�NQP�^`��do[�^`P~T �r�OP�kcH�^xb�NQHp�OLObQdMN_bQ��Pa[�}gN�Ny}g[�JoP�^_f{doNS^xd $ P
L�[OPa�M}g�pL�}gb�P�k�[OdckUP�^rb�d��«P ^xPa[cbrf{NQd $ }�[�}��O�ON�do�ON�H�}gb�Pa�K��^xP��KP�uvb�P�k��pd~}okcPaNrb�d�bQ�OHl^É�Kd }okUP�NaT
�r��P�kUH�^`bQNQHp�OLOb�doNn[OPa�~PaN�}ou�bQL�}��K�K� ^`Pa[�kO^�doNnN�P�uvPaHp�~P�^�}g[c� [OdckcP�^v�_Hpb�do[O�p� kUHpNQP�u�by^�bQ�OP
�pd~}MkUPaNy^ibQd�P�¢Ouy��}g[�JoPª[OdckUP�^j}g���ONQdM�ONQHl}gbQP��K�~T��r�OPS�µL¤}g[cbQHKb`� Ä �¤}g��}�[�uvHp[OJsG:�c¾ dgfeb��OPSkUH�^ Ä
b�NQHp�OLObQdMN_}Muvby^rdM[�dMLOb Ä dgf Ä �rdMNQ� $ P�^Q^�}gJoPw^Éf{NQd $ b��OPª�Kd~}MkUPaNq^vTZY\�K��dMLOb Ä dgf Ä �rdMNQ� $ P�^�^Q}gJMP�^
}�NQP uvdo�p�KP�uvb�P�k�HK[ }�Gt�`G � �~LOPaLOP T � LO�O��d~^`P�bQ�OPª­�Ny^`b_NQP��~LOP�^`biHK[]bQ�OP �µLOP�LOP�Hl^ f{N�d $ � = T
��P�b � > ��P�b��OP��pd~}okcPaN\�iHpbQ�]bQ�OP $ }�¢UH $ L $ �Kd }ok�¯ �¤}o^xPwk¨do[]bQ�OP $ d~^`biNQP�u�Pa[UbiHp[Uf{doN $ } Ä
b�HKdM[Â}a�o}�HK�l}g�O�pP�b�d�bQ��P�kUHl^xb�NQHK��LObQdMNv±yT �r�OP�kUH�^`bQN�HK�OLOb�doN ^xPa[�k�^�} $ P�^Q^�}gJoPsbQd � > }o^`�UHp[OJ
HpbªbQd]^xPa[¤k ��}�NQbSdgfiHpby^ª}ou�bQHK�~Ps^`PabªbQd � = �¥}g[�k�� }gHpby^\f{doNS}¨N�P�^x��dM[�^xP�f{N�d $ � > T ��d }okUPaN
� > NQPw^x��do[�k�^��iHKbQ� }�^`L�uauvPw^Q^�^`by}�bQL�^ªH fj}�[�k��i�OP�[�HKbª��}M^�^xL�uau�P�^Q^�f{LO�K�p��uvd $ �O�KP�bQP�knbQ�OP
b�Ny}�[�^�f{PaNZdgf���}gN�bidgf¥Hpby^r}MuvbQHp�~P_^`Pabrb�d��Kd }okUPaN � = Te� f � > u�doLO�lk�[Odobib�Ny}�[�^�f{PaN }g[c��[OdckUPw^i}gb
}��K�Å¯ �i�OHlu©�SH�^���d~^Q^`HK�O�pPrH f � > ��}Mk 7QL�^xb�NQLO[SdoLObtd�fÅ�rdoN��ªHKby^`Pa� f�±q�gHpbIN�P�^x��do[¤kO^t�iHKbQ� }zfÀ}gHp�KLON�P
^`by}�bQL�^�T�� fib��OPsNQP�^`�«dM[�^xP�H�^ª^xL�u�uvP�^Q^��Ib��OPa[�bQ�OP�kUH�^`bQN�HK�OLOb�doN kUP��~LOPaLOP�^_b��OP�dMLOb Ä dgf Ä �rdMNQ�
N�P��~LOP�^xb¥f{NQd $ � = f{NQd $ Hpby^e�µL�PaLOP~�~}�[�ks^xPa[�k�^£b��OPi�Kd }okUP�N � = }ª^xL�u�uvP�^Q^tN�P�^x��do[¤^xP~T3��d }okUPaN
� = H�^ }gb_b���}gbª��doHp[Ub_JML�}gNq}g[cbQPaPwk b�d¨�¤}w�~P }�[Odo[ Ä P $ ��bx�]}MuvbQHp�~P�^xP�baT �r�OPskUH�^`bQN�HK�OLOb�doN � ^
�~L�}�[Ub�HKb`� Ä ��}���}g[¤uvHK[OJ�G:�c¾ bQ�OPa[ $ d��~P�^rdo[]bQd���NQdcuvP�^�^\bQ��P�[OPa¢cbidoLOb Ä d�f Ä �ZdoNQ� $ P�^Q^�}gJoP �
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H fe}�[U� �Uf{NQd $ dMbQ�OPaNj�Kd }okUP�Ny^vT �Àf�bQ��P¦N�P�^x��dM[�^xP�f{N�d $ � > H�^rbQ�¤}gbjdgftfÀ}�HK�KL�NQP~�Ob��OPa[nbQ�OP kUH�^ Ä
b�NQHp�OLObQdMNªkUd~P�^_[OdMbSkUP��~LOPaLOPSbQ�OPsNQP��~LOP�^`b\d�f � = �Å�OLObªHK[�^`bQP�}Mk�uvdo[cbQHp[UL�P�^\bQ��P��ONQP�u�P�kUHK[�J
^`bQPa�¤^t}g�p�Ud��~PaN�}gJ }gHK[ �ªb��OH�^Ib�H $ PeL�^`HK[OJ bQ�OPiLO�ÅkO}�bQP�k�Hp[Uf{doN $ }gb�HKdM[�dgf bQ�OP �µL¤}g[cbQHKb`�ª�KP��~Pa��^
�i��H�uy���rPaN�PªH $ �O�pHKP�k��c��b��OP\fÀ}gHp�KLON�P $ P�^Q^�}gJMP~T9�r�OPSkUHl^xb�NQHK��LObQdMNiL�^xP�^ibQ��P�^�} $ P NQP��~LOP�^`b
�~LOPaL�PibQdSkUPab�P�uvbtb�PaN $ Hp[�}gb�HKdM[�dgf�b��OPi��}�Ny}g�p�KPa���ONy}�[�u©��}g[¤k���doLO[�k�^xP�}�Nyuy� ��bQP�N $ Hp[�}gb�HKdo[
Hl^ikUPab�P�uvbQPwk�H f£}g�p��bQ�OPª�Kd }okUP�Ny^i}gN�Pª�i}gHpbQHp[OJ�do[]bQ�OPS�~LOPaLOP~T

��� &��'"% �� � & � &!( � "'( � � � ��
 &!( " � �

�r��Pª�µL¤}g�KHpb`� Ä ��}g�l}g[�u�HK[OJ G:�c¾ dgf¥b��OPªkUHl^xb�NQHK��LObQdMNiuvdM[Ub�HK[cL�}g�p�K�suy�OP�uy�O^tH f¥b��OPª�~L�}g�pHKb�HKP�^tdgf
b��OPZ}ouvb�HK�~Pe^`Paby^�[OPaPwk b�d\��PZ��}g�l}g[�uvPwk �¤}o^xPwk¦do[SbQ�OPe��}�NQb�H�uvLO�l}gN¥[OdckUP ^xPa�pP�uvbQHpdo[_P $ LO�l}gb�HKdo[
^�u©��P $ P~T �zPwua}g�p�tbQ��}�bªLO�ÅkO}gb�P�^�}��«dMLOb�b��OP��µL�}��KHpbx�]dgf P�}ouy��}ouvb�HK�~Ps^`PabS}gNQP�}gN�NQHp�UHp[OJnbQd
b��OP]kUH�^`bQN�HK�OLOb�doN }gbsbQ�OP�Nq}gb�P¨d�f � ��PaNs^xP�u�do[�k¡T �t�~PaN���°2� � ^xP�uvdM[�kO^��Éb��OP]kUH�^`bQNQHp�OLOb�doN
uy�OP�uy��^ b�d�^xPaP�H fi[�dckUP�^ $ L�^`bª�«PÃ^x�i}��O��P�k Hp[�doNqkUPaNSbQd���}���}g[¤uvP�bQ��Pn�µL¤}g�KHpbQHpP�^¦d�fjbQ�OP
}MuvbQHp�~Pj^xPabq^vT�Y_^ekUH�^�uvL�^Q^`P�k�HK[0�~P�uvb�HKdo[ Ê T �UTWVU�~bQ�OP uvN�HKbQP�NQHKdM[�LO[�kUP�NÉ�i��H�uy��bQ�OP kUP�uvHl^xHpdo[sbQd
^`�i}���[OdckUP�^\Hl^zb�d���P $ }MkUPSkUPa��Pa[�k�^zdM[�bQ�OPS[OdckUPs^xP��KP�uvb�HKdM[¨P $ LO�l}gb�HKdo[Ã^Quy�OP $ P_��PaHp[OJ
L¤^xP�k¡T G¤dMN�bQ�OP��«Pw^xb���dMLO[�k }�[�k���P�^xbSP�^xb�H $ }�bQPs[OdckUP]^xPa�pP�uvb�HKdo[�P $ LO��}�bQHpdo[ $ Pab��OdckO^��
�i��Pa[�bQ��P\Hp[OP��~L�}g�pHKb`�s¯ Ê T � ±�H�^t�UHpdo�l}gbQPwk¡�~bQ�OP kUH�^`bQN�HK�OLOb�doN ^xPa[�k�^ $ P�^�^Q}�JoP�^tbQdªb��OP_�Kd }okUP�Ny^
�iHpbQ�]�~L�}g�pHKbQHpP�^ �

�����
}g[�k �

��	�

kUHpNQP�uvb�HK[OJSbQ�OP $ bQd�Pa¢�uy��}g[OJMPª[OdckUP�^�T

�r�OP H $ �O�pP $ Pv[cby}�bQHKdM[�d�f¥bQ�OPj��}ouy�cbQNy}Mu©�cHK[�J¦P $ LO�l}gb�HKdo[ $ Pab��Odck N�P��~LOHKN�P�^t}¦��HKb $ doN�P
P�¢U�O�l}g[�}�bQHpdo[�TSY\�KdM[OJn�iHKb���bQ�OPs�~L�}g�pHKb`�]}g[�k��~L�}g[cbQHpbx�nHp[Uf{doN $ }gb�HKdo[]��}o^�^xP�k�bQdnb��OPskUH�^ Ä
b�NQHp�OLObQdMNa�cP�}ouy���Kd }okUP�N�4 �¤}o^Q^`P�^i}g[nP�^`bQH $ }gb�P\d�ftb��OP_��P�^xbj^`do�pLObQHpdo[n} $ do[OJ�b��OP_[OdckcP�^rHK[
Hpby^t}MuvbQHp�~Pi^`Pabi¯ � �����

�
¯ 4O±Q±¥}�[�k�bQ�OPi��P�^`btLO�O��PaNe��doLO[¤k¨¯ � ��� �� ¯ 4O±Q±yT � HKb���bQ��H�^IHp[Uf{doN $ }gb�HKdo[ �

³
� �



b��OPSkUH�^`bQN�HK�OLOb�doN ua}g[]uvd $ �OLOb�P �
� � $ }�¢�¯ ��� 	 $ }g¢ > � �����

�
¯ 4O±Q±qTr� f �

�
��}M^\uy��}g[�JoP�k]^xHK[¤uvP

b��OP��l}o^xb �µL¤}g�KHpb`����}���}g[¤uvHK[OJ ^xb�Pa���Ib��OP�[OP�� �o}��KLOPsdgf � � Hl^ ��NQd~}MkOua}M^xb�bQd�b��OPs�Kd~}MkUPaNq^v�
^`dnbQ��}�b�kcPa�ObQ� Ä ­�Nq^xb $ dg�~Pw^\ua}�[���P $ }okUP��¤}o^xPwk�do[�bQ�OHl^\[OPa� �M}g�pLOP~T�Y_^ kUP�^Qu�NQHK��P�knHK[
� P�uvbQHpdo[ Ê T �UTWVU��H f � ��� �� ¯ 4O± / �

�
�Ob��OP�kcH�^xb�NQHp�OLObQdMNjkUHKN�P�uvbq^r�Kd~}MkUPaN � � }gN�J $ }�¢ > � ������ ¯ 4O±q�

}�[�k¨�pd~}MkUPaN�4�b�d�^`�i}���[OdckUPw^\}M^zHp[¨b��OPª��P�^xbi��doL�[�k�P $ LO��}�bQHKdM[�^�u©��P $ P~T

� � � � � � � � �	 ��� � &  �� � � ��
 &!( "�� �

�r��P�by}M^x��d�f_��}�[�kU�pHK[OJ�b��OP���^`PaL�kUdcuvd ^xbq^ Hl^�kUdM[OPn�U��bQ�OP��rdoN��~PaNy^�T �e}ouy�Â�rdoN��~PaNª��}o^
}��pdcua}g�Z��^xP�L�kUdcuvd ^xbsby}g���KP�b���}gb�Hl^¦L�^`P�k�bQd $ }g�~Ps�ONy}�[�u©��HK[OJ kUP�uvHl^xHKdM[�^vT mÉ^`PaL�kUdcu�d~^xbq^
JMPa[OPaNq}gb�P�k��U�nb��OP��ON�dcuvP�^�^xdoNS}�NQPsuvdM[Ub�HK[cL�}g�p�K�n}a�~PaNq}gJoPwk¨HK[cbQdsbQ��P��Kdcua}��Ibq}g�O�pP~T_� fZ��^xP�L Ä
kcdcuvd~^`by^_}�NQP�b�d���P ^x��}�NQP�k]} $ dM[OJ�b��OP���NQdcuvP�^�^xdMNy^v��bQ��Pa[�P�}Mu©�n�ZdoNQ�~P�Nj}g��^`d���}M^\}�by}��O�KP
¯{doNª�OLU§ÅPaN�± uvdo[cby}�HK[OHp[OJnbQ�OP $ d~^`b_NQPwuvPa[cb\��^`PaL�kUdcu�d~^xbSdo��^`PaNQ�M}�bQHKdM[�^vT � ��Pa['BQPa[�doLOJM���
�¤^xPaL�kcdcuvd~^`by^�}�NQP�uvdM�K�pP�uvbQPwk ¯{bQ�OP���LU§ÅPaN�H�^�f{LO�K�{±y�ibQ�OP]��^xP�L�kUdcuvd ^xby^nHK[ b��OP��OLU§ÅPaNn}�NQP
�¤}o^Q^`P�k b�d�bQ�OPndMbQ�OPaN��ZdoN��~PaNy^��r}�[�k b��OP��OLU§ÅPaNsH�^ �¤L�^x�OPwk¡T5� �OPa[Â�rdMNQ�~PaN �_NQP�uvP�HK�~P�^
�¤^xPaL�kcdcuvd~^`by^rf{NQd $ �rdMNQ�~PaN 4��UbQ��P_��^xP�L�kUdcuvd ^xby^j}gN�PªH $3$ P�kUHl}gbQP�� � }a�~PaNy}�JoP�k�Hp[Ub�d��ZdoNQ�~P�N
��� ^r�Kdcu�}g����^`PaL�kUdcuvd ^xbjby}��O�KP~T

mt}�Ny}��K�KP��É�¤^xPaL�kcdcuvd~^`b�HK[�HKbQHl}g�pHK��}�bQHKdM[�H�^ª��}g[�kc�KP�k�}o^¦f{dM�K�Kd��j^�T � �OPa[�P�}ouy���ZdoN��~PaNªH�^
Hp[OHKb�H�}��KHK��P�k¡�¡Hpb¦Hl^¦��}M^Q^`P�k ¯�} $ do[OJ]dobQ��PaN�b��OHK[OJ ^©± bQ�OPs�ONQdM�O�KP $ f{dMN $ LO��}�bQHKdM[���bQ�OPs��}M^xH�^
d�fjbQ�OP�^xdM�KLOb�HKdM[�bQd]bQ�OP��pHK[OPw}gNª�ONQdMJoNq} $3$ Hp[OJ�N�Pa��}�¢O}�bQHKdM[�d�fjbQ�OP�NQd~dob�[�dckUP�dgfj��Ny}g[¤u©�
}�[�k ��dMLO[�k b�NQPaP �r}�[�k }�[ HKb�PaNy}�bQHpdo[Â�KH $ HKb�T �r��P¨�ZdoN��~PaN�­�Ny^`b��Kd }okO^�bQ�OP�f{dMN $ LO��}�bQHKdM[
}�[�k�HK[OHpbQHl}g�e��}o^`H�^�T � LO�O��d~^`P¨b���}gb�b��OP�f{Nq}ouvb�HKdo[¤}g�iHK[cbQP�JoPaNª�M}gN�H�}g���KP�^ªHK[�b��OP�HK[�HKbQHl}g� �Åm
^`do�pLObQHpdo[]}gN�P$; - 	#;21 	 ½a½�½ 	#;���T9��doNQ�~P�N�4suvd $ �OLObQPw^£b��OP_Hp[OHKb�H�}g�Å��^xP�L�kUdcuvd ^xby^Éf{dMNi�M}gNQHl}g�O�pP�^
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-�� ��� �	� � - 	#;���� > � -�� ��� �
� � 1 	 ½a½a½ 	#;�� > ��� �
� ¯ H�T P~T�bQ�OP14~bQ��f{Nq}ouvb�HKdM[�d�fjbQ�OP�f{Ny}MuvbQHpdo[�}��ÉHp[Ub�PaJoP�N

�M}�NQH�}��O�KPw^©±yT��r�OPªHK[�HKbQHl}g�pHK�aP�k���^`PaL�kUdcuvd ^xbq^_}gN�P�H $ $ PakcH�}gb�Pa�K�S��}o^�^xP�knbQdsbQ�OPªdMbQ�OPaNj�rdMNQ� Ä
P�Ny^vT

�r�OP ��}gNq}g�K�pPa�O��^`PaL�kUdcu�d~^xbiHp[OHKb�H�}��KHK�w}gbQHpdo[sua}�[���P_b��OdoL�Jo�cbrdgf�}M^É��PaN`f{doN $ HK[OJªbQ��P BqkUd Ä
$ }gHK[ÃkUP�uvd $ ��d~^xHpbQHpdo[��s}g�O��NQd~}Mu©�]bQds��}gNq}g�p�KPa���ON�doJMNy} $ $ HK[OJ��U�OL�b\b��OPaNQPªHl^z[Od�^x�c[�uy�ONQd Ä
[�HK��}�bQHKdM[ÂbQ��}�b�dcuau�LONy^s}gbsbQ�OHl^�^xb�Pa��T �Àfjf{doNs^`d $ PnN�P�}o^`do[ }��rdMNQ�~PaN kUd~P�^�[OdobsNQPwuvPaHK�~P
�¤^xPaL�kcdcuvd~^`by^��c��bQ��P�b�H $ PSHKbª[OPaP�k�^ b�d $ }g�~P }¨�ONq}g[�uy�OHK[�J�kcP�uvH�^`HKdM[���bQ�OPa[�bQ��P��ZdoNQ�~P�N
�iHp�K�ÅJod�}g�OP�}Mk�}�[�k�uvd $ �OLOb�P_bQ��P¦L�[O�U[�dg�i[n��^`PaL�kUdcu�d~^xbq^\HKbq^xPa� f�T

� ������� � � � � � � � � � � �
� � �

mÅY �j� �G� Hp[Ub�PaNy}Muvby^t�iHKb��n}¦�pHK[OPw}gNt�ON�doJMNy} $ $ HK[OJS^`do�K�~P�NtbQ�ON�doLOJM�]}g[�dM� 7QP�uvbQPwk dMNQHKP�[Ub�P�k
u���}o^�^ �pHK�ONq}gN�� �Åm������������0	 � Ê ��T98eLON�NQPa[cbQ�p�~�,�Åm�������������Hl^I}a�M}gHp��}��O�KPtf{doN 8Zm3� � � �~PaNq^xHKdM[�^
Ê }�[�k ��	 V��,�À�t�OLOb�HKbq^�do� 7QP�u�b�doN�HKPa[cbQPwk kcP�^xHpJo[Â�iHK�p�i}g�p�Kd�� f{doNsP�}M^x����doN�bQHp[OJ�bQd�dob��OPaN
�pHK[OPw}gNr��NQdoJMNy} $3$ HK[�J�^`do�p�~PaNy^�Ttm¡Y �\� �!� Hl^r�iNQHpbQbQP�[�HK[ 8����Æ}g[¤k¨u�do[cby}gHp[�^rd��~PaNj³ �c� ���	�
�pHK[OPw^�dgf uvdckUP~�Z[OdobsHK[�u��KL�kUHp[OJ ����������� }�[�k �Åm������������tT GOdoNsbQ�OP }gNqu©�OHpbQP�u�bQLON�P�^¦dM[
�i��H�uy�¨�ZPªbQP�^`ba�Åm¡Y �j� �!�Æ��}o^\��PaP�[�uvd $ �OHK�pP�k��iHKbQ�]bQ�OP�h �_� J ��� uvd $ �OHK�pPaNa�~�~PaNq^xHKdM[
VcT �cTK³o�O�iHpbQ�]do�Ob�H $ Hp��}gb�HKdo[��KPa�~Pa��� �"!�TeGOdoNjbQ�OPS��}�NQJoP $ } 7QdoNQHpb`��d�fedoLONjPa¢c��PaNQH $ Pa[cby^v�MbQ�OP
�����������¨�KHp�ONy}�NQ�n¯À}g[�k��OPa[¤uvP_mÅY �j� �G�¦± ��}o^r��PaPa[Ãuvdo[U­¤JoLON�P�k�bQdSL�^xP bQ�OP_b��OPª¾�me��8 �
H $ �O�pP $ P�[Ubq}gbQH dM[�d�febQ�OPS¾�me�i³oT �UT � $ P�^�^Q}�JoP_��}M^Q^`HK[OJ�Hp[Ub�PaNxfÀ}MuvPª^`by}g[¤kO}gNqk5	 Ê �A�ÀT
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��[�bQ�OHl^ª^xP�uvb�HKdM[��I�ZP��«P�Nxf{doN $ }n�M}gNQHpPab`��d�fjPa¢U��PaN�H $ P�[Ubq^i}gH $ P�k�}gbSbQP�^`bQHK[�J¨b��OPsH $ �O�pP Ä
$ Pa[Ubq}gb�HKdo[�H�kUP�}M^Éf{doNi��}�Ny}��K�KP����ONy}�[�u©�]}�[�k¨��doL�[�k¨b���}gbj�rPª��}a�~PªkUPw^QuvN�HK��P�k¡T
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�jLON uvd $ �OLObq}gbQHpdo[�}��¡Pa¢c��PaNQH $ Pa[cby^tdo[��¤}gNy}��K�pPa��}�Nyuy�OHKb�P�uvbQL�NQP�^r�ZPaNQPª��PaNxf{dMN $ Pwk�do[ uv�KL�^ Ä
b�PaNy^�d�fªm¥Pa[Ub�HKL $ �Q�S^xPaN��~PaNy^ªNQLO[�[OHK[OJ5� do��}�NQHl^ ¢ � � VcT��UTp³oT��r�OP�NQPn�rPaN�P�b`�rd�uv�pL�^xb�PaN�dgf
b��OP�^`P $ }Mu©�OHp[OP�^S}gbsdoLON�kUH�^`��d~^Q}���T �r�OP¨­�Nq^xb�uv�KL¤^xbQP�Na�Zua}g�p�KP�k�� � �  � �«�eu�do[�^`H�^xbq^ d�f Ê �
kcL�}g�ZmIPa[cbQHpL $ �Q�jR��	�¨¾ �j�s^xPaN��~PaNy^��¡P�}ouy���iHKb�� �U³�Vo¾ � �jY_¾�T �r�OP���PaPab��KP $ }Mu©�OHp[OP�^
}�NQPS�KHK[��~P�k��UHl}�G«}M^xb �tb��OPaNQ[�Pab\b�d�} 8eH�^�uvd � �����s[OPab`�rdMNQ�]^x�iHpbyuy��T �r�OP ^xP�uvdM[�k�u��KL�^`bQPaN��
N�Pvf{PaN�NQP�k�bQd�}M^ � &!( " � 
É�eu�do[�^`H�^xbq^�dgfS³ � �\L¤}okÂmIPa[cbQHpL $ mtNQd�V��	��¾ �\��^xPaN��~PaNy^��IP�}Mu©�
�iHpbQ� V�� � ¾ � �jY_¾�T2�r�OPskO}�[OH�^`� $ }ouy�OHp[OP�^r}�NQP��pHK[O�~P�k��cH�}sG�}o^xb �tbQ��PaNQ[OP�b\b�dn} 8eH�^�uvd
� ��� �Ã[�Pab`�rdoN��n^x�iHpbyuy��T3� �OP�[�NQP��«dMNQb�HK[OJ�b��OPªNQP�^`LO�Kbq^zd�fZPa¢U��PaN�H $ P�[Ubq^v�~�rPª�iHK�p��[Odob�P�dM[
�i��H�uy�¨d�ftb��OP�^`P�u��KL�^`bQPaNq^rbQ�OPªPa¢c��PaNQH $ Pa[cby^I�ZPaNQPªNQL�[�T

¬\L�P�b�d b��OP���}�NQJMP�} $ doLO[cb�d�f�bQH $ P�[�P�uvP�^�^Q}gN�� b�d ��PaN`f{doN $ }g�K� bQ�OP�Pa¢c�«P�NQH $ Pa[Ubq^
�ZP�NQP��~LOHpNQP�bQd�f{LO�p�K� bQP�^`b�doLON]H�kUPw}o^v�jdo�Obq}gHp[OHK[OJ kUPwkUH�ua}�bQP�k }MuauvP�^�^�bQd }Âuv�KL�^`bQPaN��i}o^
H $ ��d~^�^xHK���KP~T �\d��rPa�~PaN��Ib��OPn�Kd~}Mk dM[ b��OP]uv�KL¤^xbQP�Ny^�dgf $ }ouy�OHK[�P�^_�i}o^��KHpJo�cb�Pa[�doLOJM� ^xd
b���}gbif{doNiPw}ouy�¨P�¢U��PaN�H $ Pa[cba�M�ONQdcuvPw^Q^xdMNy^juvdoL���k���P�kUP�kcH�ua}�bQP�k�b�d�N�LO[O[OHp[OJsm¡Y �\� �!�ST
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� HK[�uvPib��OPaN�P_}�NQP $ }g[c��H $ �O�KP $ Pa[cby}�bQHpdo[Su©��doH�u�P�^tbQdª��P $ }okcPiHK[sbQ�OPj�ONy}�[�uy��}�[�k���doLO[¤k
}��KJMdoNQHpbQ� $ �Uu�d $ ��}�NQHp[OJ�b��OP_��PaNxf{dMN $ }�[�uvPjdgf�P�}ouy�sdgf�bQ�OP_��d ^Q^xHp�O�KPSuvd $ ��HK[�}�bQHKdM[�^t�rdMLO��k
N�P��~LOHKN�P�bQd~d $ L�uy� Pv§ÅdMNQbaT ��[�^`bQP�}Mk¡�_�rP��iHp�K�ªJoHp�~P�u©��doH�u�P�^ f{doN]} BykUPvfÀ}�LO�Kb5� ��}�Ny}��K�KP��
��Ny}g[¤u©� }g[�kn�«dMLO[�k�}��KJodMNQHpbQ� $ b���}gbj��PaNxf{dMN $ ^r�ZPa�K� }g[�k�N�P��~LOHKN�P�^É�pH $ HpbQP�ksuvd $ $ LO[�H�u�} Ä
b�HKdM[n} $ dM[OJªbQ�OP �ONQdcuvPw^Q^xdMNy^�TrGIHpJoLON�P Ê T � kUP�^Qu�NQHK��P�^ebQ�OPjH $ �O�KP $ Pa[cby}�bQHKdM[�uy�OdoHluvP�^Id�ftdMLON
kcPvfÀ}gLO�pbj}g�pJodoN�HKb�� $ T

� Y kUHK�cHK[OJ]�ONQH $ }g�e�OP�LONQHl^xbQHlu�H�^ª��PaNxf{dMN $ P�k�Pa�~PaNQ�Â³
��[OdckUP�^�dgf bQ��P¨��Ny}g[¤u©�
}�[�k���doLO[�k�b�NQPaP T

� �r��P���P�^xbs��doLO[¤k P $ LO�l}gbQHpdo[�[�dckUP�^xPa�pP�uvb�HKdo[ÂN�LO�KP]H�^�L�^xP�kÂ�iHKb�� ��}�Ny} $ P Ä
b�PaNy^ 
 ¼ ��� Hp[�bQ�OPsHK[�P��µL¤}g�KHpb`��¯ Ê T � ± }�[�k�}nu©��P�u©� Ä HK[nNy}�bQP]¯�kUP�^�uvNQHp��P�k�HK[
� P�uvbQHpdo[ Ê T � TK³g±Zdgf ��¼ � T

� ��H f{bQP�k��c[�}���^Q}Mu©�suvd��~PaNq^t}g[¤k��KH f{bQP�k�^`H $ �O�pPeJoPa[OP�Ny}g�pHK�aPwk ��d�� uvd��~PaNtHp[OP��~L�}g� Ä
HpbQHpP�^r}�NQPS}okOkcP�k¡�O�OLObj[OdMbj^x��}�NQP�k]} $ dM[OJ�bQ�OPª�ON�dcuvP�^�^xdoNq^vT

� me^`PaL�kUdcuvd ^xb���}M^xP�k��ONy}�[�u©��HK[OJ]H�^¦L¤^xP�k¡�t�iHpbQ��P�¢U�O�pH�uvHpb_HK[�HKbQHl}g�pHK��}�bQHKdM[�dgf }��K�
�¤^xPaL�kcdcuvd~^`by^�}o^SkUP�^�uvNQHp�«Pwk Hp[ �~PwuvbQHpdo[ Ê T RUTp³oTn® Hp[�P��~L�}gb�HKdo[ ¯ Ê T V~±_H�^ªb`�rd
$ HK[cLObQP�^�T

� me^`PaL�kUdcuvd ^xbq^i}gNQPj[OdMbi^x�¤}gNQPwk�} $ dM[OJ�b��OPj�ONQdcuvPw^Q^xdMNy^���}g[�k��¤}gNy}��K�pPa����^xPaL¤kUd Ä
u�d~^xbiHp[OHKb�H�}��KHK�w}gbQHpdo[�Hl^r[Odobi��PaN`f{doN $ P�k¡T

GIHKJMLONQP Ê T � Xe¬\P�fÀ}gLO�pbjm¡Y �j� �!� �~PabQb�HK[OJ ^
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�r��P��ONQdM�O�KP $ ^rdo[��i�OHlu©�]�rP�P�¢U��PaN�H $ Pa[cbi}�NQP�bq}g�~Pa[nf{NQd $ ¾��`m3�Å� � RUT ��	 ³ � �����i�OHlu©�]H�^
}n�OLO�O�pH�u�NQPa��d ^xHKb�doN���d�f $ HK¢cP�k�HK[cbQP�JoPaNª�ON�doJoNq} $3$ HK[OJ�Hp[�^xbq}g[�u�P�^�}�NQH�^`HK[OJ $ d~^`bQ�p�¨f{NQd $
N�P�}g� Ä �ZdoN���k�}��O�O�pH�ua}�bQHKdM[�^vT �I}��O�KP Ê T ��^`�Od��j^\bQ��P�^xHp�aP�}�[�k�[cL $ ��PaNid�fZHK[cbQPaJMPaNi�M}gNQHl}g�O�pP�^
f{dMN�b��OP�Hp[�^xbq}g[�u�P�^ d�fS¾��`m3�Å� �_T �r�OP���P�}okUHp[OJ B � @ ³4��H�^�bQ��P�[cL $ ��PaNSdgfª��HK[�}�NQ�Â�M}gNQH Ä
}��O�KPw^vT �r�OPª­�[�}��Ib`�rd�uvdM�KL $ [¤^rdgf��¥}g�O�pP Ê T �s^x�Od�� bQ�OPªN�P�^xLO�pby^idgfeN�LO[O[OHp[OJ�b��OPSkUPvfÀ}gL��Kb
H $ �O�pP $ P�[Ubq}gbQH dM[�d�fªmÅY �\� �!� dM[ b��OP � � �  � ��uv�KL�^`bQPaNS�iHKb�� dM[OPn�rdMNQ�~PaNSPa[Ub�HKb`��f{doN�}
$ }g¢cH $ L $ d�ftdM[OP��OdMLONaT �r��P�GIHp[�}g�¥h_}���Hl^iuvd $ ��LObQP�ks�U��Pw�µL�}�bQHpdo[�¯ Ê TK³g±qT

�I}��O�KP Ê T �cX3�~by}�bQHl^xbQHlua^rdgfÉY\�K�Å¾��`m ��P�^xb ��[�^xbq}g[�u�P�^

�_} $ P �zd��j^ 8edo�l^ ��[cbQP�JoPaNq^ � @ ³ 8edo[cbQHK[cLOdML�^ �~dM�9�rH $ P G¥HK[�}��th_}��
³
�gbQPw} $ ^ VoR�� V��MV�� ³ ���	� Y$� � VMV�� R � ��� ³oTp³ ���
}�HKN �MR ³aV Ê ³
� � � � ³
� � � � Y$� � � Ê�� ���
}�HKN � Ê �oVoR ���	� Ê ����� Ê Y$� � � R � ��� ³oTp³ ���
}�HKN � � Ê V � �~³
��� �~³ � � Y$� � � R � ��� ³oT � � �
}�NQ�cH ���c³ ³ � Ê � ³aR	��� �oR�� Ê ³ � � ��� R � ��� ¯ �$@�Y¦±
��Pa�p��Ro} ³aVoR ³aRMR �~³ R	� � V Ê ³o³ ���
��Pa�p� � �U³ ³ � Ê ��� R	� Ê � �oR ���
�O�pPa[�kOV V � Ê R��MR V �gÊ VoRc³ �	� Ê � � ���
ua}�� � �	��� VU³
� � � �	��� � ���	� Y$� � � R � ��� ¯ �$@�Y¦±
kO}�[OdoHp[Ub � �gÊ �oVc³ � � Y$� � Ê � � R � ��� Ê TWV��
kOu $ LO�pbQH V���� � Ê � � � Y$� � Ê ��R RoV ���
PaJMdoLOb ��� ³ Ê ³ ��� Y$� � � � ³ ���
Pa[�HKJ $ } VU³ ³ �	� ³ ��� Y$� � � ³ ��� ���
­���PaN R � R ³aV	��� ³aV�� Ê Y$� � ÊMÊ V�� ���
­�¢c[OPab � Ê ��� � � � R ��� Y$� � �	��� ³aR ���
��L�Jo�O� ³ � ³
� ³o³ � � R�� ���
JMPa[ ����� � � � ³ ��� ³ ÊMÊ �wV � ³ ���
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� } $ P �idg�j^ 8edo�l^ ��[Ub�PaJoP�Ny^ � @ ³ 8edo[cbQHK[cLOdML�^ �~dM� �rH $ P G¥HK[�}��th_}��
JMP�^Q}MV ³aR��MV ³aVMV Ê Ê �	� V Ê � � ��V R � ��� �UT Ê V��
JMP�^Q}MV d ³aV Ê � ³aVMV Ê ��V	� RoR � �	� Ê R � ��� �cT � ÊoÊ �
JMP�^Q}MR ³aR � � ³o³ �oV R�� Ê VU³ � � � � ³aV � ���
JMP�^Q}MR d ³aVoV Ê ³o³ �oV � �wV RoR � Ê ��� ³aRU³ ���
JMbyV V�� ³
��� ³ �	� V Ê � ���oV ���
�¤}gNQ�¤V ³o³�V V��	�oR V����MR Y � � � R � ��� �UTp³ � �
�c�c� ���MV���� ³ �c³ ³aR ��� V Ê Y � � ³�RoV � R ���
�À³ �MVg��}a� � � ³ �	��� ³ ���	� Y � � � R Ê � ���
�l^xPaL V�� �	� ��� Y � � � ³ � ���
$ H�^Qu
�oR � � ³ � � ³ �	� Y � � ³ ³aV ���
$ H�^Qu
� � �oV	� ³ �	��� ³o³�V Y � � ³ � � � � ���
$ H�^Qu
� � VU³�V V � � V��	� Y � � ³ R �oV�� ���
$ HKbQN�P V���� Ê ³ � ��V Ê ³ � �wV Ê Y � � � R � ��� ¯ �$@�Y¦±
$ dck ���	� � Rc³ � RU³
� Y � � � ��� ���
$ dck �U³
� ³ Ê � V � ��� V � � � Y � � � ³ � ���
$ dck �U³M³ ÊoÊ �	� ³ �	����� � � Y � � � R � ��� ³aRcT R��
$ dckUJo�pdo� V��c³ Ê VoV ��� Y � � � R � ��� �UTWV � �
� ���oRMR ³ � RMR RoR Y � � � ³ ���
� �oV��c³ ³aRMR V	�U³ V��c³ Y � � � � ���
� �oV��MV V Ê ³ V	�oV V��MV Y � � � � ���
� ��� Ê � ³
� � � Ê � � Ê � Y � � � ³o³ ���
�¤V � � � � � � V � � � V � � � Y � � � ³ ��� ���
���¡³ Ê � � � ��� Y � � RU³ R � ��� � Ê T ���
��� ���M} ³aR � V Ê � �gÊ Y � � ³ � � R � ��� �~T �U³ �
��� ���M} 8Z� ��� V Ê � V Ê � �gÊ Y � � ³ � � R � ��� �~TWV � �
�~HKL ³o³ �MV � Ê � Ê � Y � � � �oV R � ��� ³
���cT ���
�~[OPab�³ ���MR ³ � Ê ³ ³ Ê ³ � ³aV	��� ³�V Ê Ê ³ ���
�~[OPab�³ d Ê � � ³ � Ê ³ ³ Ê ³ � ³aV	��� ³�V Ê R�� ���
N�Jo[ V Ê ³
��� ³ �	� Y � � ��� � Ê ���
N�doLOb V��c³ � � � RU³ � R��	� V Ê ³ R � ��� Ê T � R��
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�_} $ P �idg�j^ 8edo�l^ ��[Ub�PaJoP�Ny^ � @ ³ 8edo[cbQHK[cLOdML�^ �~dM� �rH $ P G¥HK[�}��th_}��
^`Paba³�u©� Ê �MV � ³aV V Ê � Y � � Ê ��V R � ��� ¯ �$@�Y¦±
^`Pa� $ doLON Ê � ÊMÊ ³aR ��V ³aR �wV Y � � � R � ��� ¯ �$@�Y¦±
^`bQPaHp[�V � ³o³
� V � V � Y � � � � � ���
^`bQPaHp[ Ê � RoRc³ Ê � Ê � Y � � � V	����� ���
�c� $ ³ VoR Ê R ��� ³ � � Y � � Vc³ � R ���
�c� $ V VoR Ê R ��� ³ � � Y � � Vc³ � R � ��� �UT � � �

¾�}�[U�]dgfjbQ��P��ONQdM�O�KP $ HK[�^`by}�[�uvP�^ª}gN�P B�P�}o^`���nHK[�b��OP�^`Pa[�^`P�bQ��}�b¦b��OPa��bq}g�~Ps}��~PaNQ�
^`�OdoN�b�} $ doLO[cb_d�fibQH $ P�b�d]^xdo�p�~P��c��}]^xdM�O�OH�^`bQHlua}gb�P�k��ONy}�[�uy��}�[�k�uvLObS}��KJodMNQHpbQ� $ T ��P
�iHp�K��f{dcuvL�^idoLON }gb�bQPa[cbQHpdo[ndo[]bQ�OP $ dMNQPªkUH�6nu�LO�KbZHK[�^`by}g[¤uvP�^v�O�i��PaNQPª��}�Ny}g�p�KPa�pH�^ $ Hl^z�pHK�~Pa�p�
b�d���Pª�OPa�p�Uf{LO�ÀT

� & �#" &!( � � "'( ��& �#&���� � � � � � � �#"% �
 � �

¬jLOPªbQdsbQ�OPS}o^`�U[¤u©�ON�do[OdML�^i[�}gb�LONQPSdgf�bQ�OPS}g�pJodMNQHKb�� $ �cbQ�OPª[OdM[�kUPab�PaN $ Hp[OH�^ $ dgfeN�LO[O[OHp[OJ
b�H $ Pw^¡dgf��M}�NQHKdML�^euvd $ �«dM[OPa[cby^�dgf bQ�OPj}��KJodMNQHpbQ� $ �M}g[¤k b��OPi[Odo[¤kUPabQP�N $ Hp[OH�^ $ dgfÅbQ��Pjuvd $�Ä
$ LO[OHlua}gb�HKdM[�bQH $ P�^i��Pab`�rPaPa[���NQdcuvP�^�^xdMNy^v�tb��OPsdoNykcPaNªHK[��i�OHlu©��bQ�OPs[OdckUPw^¦}�NQPn^`P�}gNqu©��P�k
}�[�k�b��OP�[cL $ ��PaN dgfj[OdckUPw^�^xP�}�Nyuy�OP�k�ua}�[��M}gN���^`HKJo[�H ­Åua}�[Ub��K���i�OP�[Â^xdM�K�cHK[OJnbQ��Pn^Q} $ P
��NQdo���KP $ HK[�^`by}�[�uvP~T��\b��OPaNZNQP�^`P�}gNqu©�OP�Ny^É�¤}w�~P [Odob�H�uvP�ksbQ�OPª^`bQdcuy��}o^`bQHlu\��Pa��}a�UHpdoNid�f�}o^x�c[ Ä
uy�ON�do[OdML�^_��}gNq}g�K�pPa�t�ONq}g[�uy� }g[�k���doLO[�k�H $ �O�pP $ Pa[Ubq}gb�HKdo[¤^$	 R � � 	 RoV ��T �rPwua}gL�^`P��rPs�rPaN�P
L�[�}g�O�pP_bQdS��}a�~P_kcP�kUH�u�}gbQPwk�}MuauvP�^�^£b�d�b��OPªuv�pL�^xb�PaNtf{doNi}��K��bQ��P\Pa¢c��PaNQH $ Pa[cby^��gb��OP_[OPab`�ZdoNQ�
b�Ny}�6nuikUL�NQHK[�J¦b��OPibQH $ Pedgf bQ�OPiPa¢c��PaNQH $ Pa[cb�uvdMLO��k���dMbQPa[cbQHl}g�K�p���M}gN���^`HKJo[�H ­Åua}�[Ub��K�~�M�i�OH�uy�
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� � ��� T � �UT ��� �cT ��� Ê � � � T�� �UT ��� ³oT �	���	�
�U� $ V Ê ³�R � Ê ���cT � Ê �	� Ê T �oV ³ � T�� � ³ �oV	�UT � Ê RUT ��� ³oT �MR��	�
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$ H�^�u � � � � ³ �	� Ê T�� ³
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}�HKN � Ê ³ � � ���	�UT � ³ � ��RUT ��� ���cT�� � V ��RMRUT R V��	�UT R	� �UT � Ê � �
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³M³
�



� } $ P ° �� � 
 � �® �
��

JoP�^�}oV d ³ � ³o³
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�O�pPa[�kOV ³ � Ê � Ê�� T�� � �cTK³
� Ä R��UT � Ê V��UT � �cT���� ³oT � R �oR
�O�pPa[�kOV RMV � ��VU³MT � � � � T R � V � T���� R��UT � Ê T RoV �UTWR�� ��R
��³ �MVg�l}w� V ³ �~³o³MT � �cT ��� �UT �	� V	�U³MT � VcT ��� ³oT ���	���
��³ �MVg�l}w� Ê V	�oVoVcT � ���cT Ê � Ä VU³oTWVoV ���UTWV �cT �oV ³oT �U³�RU³
��³ �MVg�l}w� � ³
��� � T � ³ �MR � T V�� Ä V � T �U³ R��UT � V	�UT �oR ³oT � � � �
��³ �MVg�l}w� ³ � ³
��� � T�� V�� � T � � Ä VoVUT � � R��UT � Ê TK³
� �UT �U³ Ê �
��³ �MVg�l}w� RMV ³ ��V��cT�� � � �UT �MV �UT � � RU³oT � VcT���� �UTWV��	�oR
��V � � � V ³ Ê ³MT � �cT ��� �UT �	� �U³oT � �cT VU³ ³oT ���	���
��V � � � Ê V � �cT�� ³ � T�� � ���cT Ê V Ê�� TWV �cT � � �UT � � � �
��V � � � � �c³ Ê T � V��cTK³ Ê Ê ��� T R	� ���UTp³ RcT � R �UTWVoVMR �
��V � � � ³ � ³ �U³aVcT�� �oRcT��wV � ��VcT �c³ � �UT � �cT ��� �UTp³ �c³o³
��V � � � RMV V �gÊoÊ T R VU³�RUT � � ³ ��� �UT Ê ³ � Ê TWV ³MTK³ � �UT �oR Ê �
��Pa�K� � V �	�oVU³MT � �cT ��� �UT �	� Ê ³oT � �cT V � ³oT ���	���
��Pa�K� � Ê ³ �MV�� � T � ³ Ê � Ê T RU³ RUT VMV VoVUT � �cT ��� �UT �oV	� �
��Pa�K� � � ³ �	����� � T � ³aVoVMV � VUT R	� � ���cT V	� ���UTWR � Ê T Ê R �UTp³aV � Ê
��Pa�K� � ³ � ��R � Ê � T�� ��� � ���cT�� � Ê ���cT � � RoRUT � RMVUTWR�� �UTp³aVMRoR
��Pa�K� � RMV ³ �c³ �	���oRcT R R	��� � Ê ³
�UTp³ � ³
�oR��	�UT ��� � ³ �cT�� ³ �MVoRcT � Ê �UT ���MVoV
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H f�}���}okn^`P�}gNqu©�n^`bQNq}gbQP�Jo��Hl^rL�^xP�kÅT �I}��O�KPªYST Ê ^`�Od��j^zb���}gbidM[O�K�sbQ��NQPaP_d�ftb��OPª^`P��µL�Pa[Ub�H�}��
[�dckUPª^xP��KP�uvb�HKdM[�b�P�u©��[OH��~LOP�^I�ZPaNQP }g���KP_b�d�^xdM�K�~PjbQ�OPj�ON�do�O�pP $ Tt��[sbQ�OP ua}o^`P\�i�OP�NQP_d��~PaN �
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$ HK�K�pHKdM[�[OdckUP�^r�ZPaNQP_N�P��~LOHKN�P�k�bQds^`do�p�~P\b��OPª�ONQdM�O�KP $ �obQ�OPS�~L�}g�pHKb`����}���}g[¤uvHK[OJ���NQdcuvP�kcLONQP
kcH�k_[Odob¥Pa[�^`LONQPeb���}gb¥bQ�OPe��P�^`bI��doL�[�k�[OdckUP ^xPa�pP�uvbQHpdo[_N�LO�KPe� }o^�P $ L���}gb�P�k+BQ�rP��K� Ä Pa[OdMLOJo� � �
}�[�k�bQ�OP ^xP�}�Nyuy��dMNykUP�NrkcH�k�[OdMbr��}��O��Pa[�b�d¦­�[¤k b��OPido�Ob�H $ }���^xdM�KLOb�HKdM[�LO[cbQHp��}wf{b�PaNZ}_��}gN�JoP
[cL $ ��PaN\d�fj[OdckUP�^_�ZPaNQPsPa�M}g�pL�}gb�P�k¡T �r�OH�^_Hl^¦}�¯À^xd $ Pa�i��}gb Ä P�¢Ub�NQP $ PM±rPa¢�} $ �O�KPªdgfj��dg�
$ L�uy��b��OP\��Pa�¤}w�cHKdMNrd�f¥}¦�¤}gNy}��K�pPa���ONy}�[�u©��}g[¤k���doLO[�kn}��KJodMNQHpbQ� $ ua}�[��M}�NQ�~��}g[�k�HpbeJoHK�~Pw^
$ dobQHp�M}gbQHpdo[�b�d�^`bQL�kc���Od�� bQd���PaN`f{doN $ �¤}gNy}��K�pPa��^`P�}gNqu©�nPv§ÅP�uvb�HK�~Pa�p�~T

� ��� ��� ��� � � � ��� � �����

GOdMN�doLON¥��^xP�L�kUdcuvd ^xbtPa¢c��PaNQH $ Pa[cby^��©�ZPe��}a�~Pruy�Od ^xPa[ªbQdi��PaN`f{doN $ b�P�^xb�HK[OJidM[�b��OPeHK[�^`by}g[¤uvP�^
�v¸ ����
!�o� �U¸Q¶ ��� (o��*+� ¶ �����a�¡·���� �����I¶ �`¸��������o� � · *��~� �!�� ����O� �!�� ����o�9*+(�¹	��������·~·����!�o�  �(~º �{T
�r��P�^xP�Hp[�^xbq}g[�uvPw^¦u�do[�^`bQHKb�LObQPs}�JMd~dck��O�KP�[�k�dgfz^ $ }��K��}g[�k���}�NQJoP���NQdo���KP $ ^�T�Yj�K�¥Pa¢U��PaN Ä
H $ Pa[cby^_HK['�~PwuvbQHpdo[ Ê T �~T V��rP�NQP�N�LO[ dM[ ³ � �ON�dcuvP�^Q^`doNq^�dgf bQ�OP � &!( "�� 
 uv�pL�^xb�PaNaT �e}Mu©�
Hp[�^xbq}g[�u�P,@�^`PabQb�HK[OJnu�d $ �OHK[�}�bQHpdo[�� }o^_NQL�[�bQ�ON�PaP�bQH $ P�^rHK[�dMNykUP�N_bQdnNQPwkUL�uvPSbQ�OPsuy��}g[¤uvP�^
d�feNy}�[�kUd $ [OP�^�^i^x�~Pa�iHp[OJ�b��OPªNQP�^`LO�Kbq^vT

� 
 � ��� � �  � � � � � � � � � � �  
� ��� � � � "�� �

��P¦­¤Ny^xb �«P�Nxf{doN $ P�k]}g[�Pa¢c��PaNQH $ Pa[cbi}gH $ P�kn}gb kUPabQP�N $ Hp[OHK[OJ�b��OP�P�§¡Pwuvb\d�fZ�o}�NQ�cHK[OJ�bQ�OP
�¤^xPaL�kcdcuvd~^`bÉ��LU§ÅPaNZ^xHK��P~T¥G¤dMNtP�}Mu©��d�f¡b��OPiHK[¤^xby}�[�uvP�^¥HK[�doL�NtbQP�^`be^xL�HKbQP �o��^xP�L�kUdcuvd ^xby^e�rPaN�P
^`��}gN�P�k�HK[ } ��LU§ÅPaNQP�k Ä kUHl^xb�NQHK��LObQP�k $ }g[�[OPaNi�iHKb����OLc§¡P�Nª^xHp�aP�^idgfj³M��V��c�t³ �	�U�t³
�����c��}g[¤k
� T�Y ��LU§ÅPaNi^`HK�aPid�fZ³\H�^tb��OP\��NQd~}MkOua}M^xb Ä �ON�Pvf{Pabyuy�n^`��}gN�HK[OJ ^Quy�OP $ P~�M}g[¤k�}¦�OLc§¡P�Nr^`HK�aPjdgf
� $ P�}�[�^tbQ��}�bi��^xP�L�kUdcuvd ^xby^ }gNQP [Odob ^x��}�NQP�kn} $ do[OJSbQ�OPª�ON�dcuvP�^�^xdoNq^vT��I}��O�KPw^ �_TK³o� �_T Vc�
}�[�k �_TWR��KHl^xbrb��OP_f{LO�K�Å[UL $ PaNQHlua}g��N�P�^xLO�pby^Éf{dMN\b��OPªPa¢U��PaN�H $ P�[Ub�T

��[�dMNykUP�N\b�d���P�^`b_HK[cbQPaN��ONQP�brbQ��P�NQPw^xLO�pby^v�O�ZP�kUHp�UHlkUPªbQ�OPSHK[�^`by}�[�uvP�^rHp[�doL�N_bQP�^`bj^xLOHpbQP
Hp[Ub�dªbx�Zd�uv�l}o^�^xP�^ekUPa��Pa[¤kUHK[OJSdo[�b��OP_�pPa[OJob���d�f¥bQH $ PiNQP��~LOHpNQP�k�b�d�^xdM�K�~PjbQ�OPjHK[�HKbQHl}g���KHp[OP�}�N
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��NQdoJMNy} $3$ HK[�J�NQPa�l}g¢�}gbQHpdo[�T$�r��P�bQH $ P¦b�dn^xdM�K�~PSbQ�OPSHK[OHpbQH�}��I�pHK[OPw}gNj�ONQdMJoNy} $3$ Hp[OJ�NQPa�l}g¢ Ä
}�bQHpdo[ÂH�^�}�Jod~dck Hp[�kUH�u�}gbQdMN�d�fª��dobQ� �Od�� �~LOHlu©�c�K��}�[OdckcP�dgf bQ��P¨��Ny}g[¤u©� }g[¤k ��doLO[¤k
b�NQPaPÃua}g[���PnPa�M}g�pL�}gb�P�kÂ}g[�k��Od�� �µL�H�uy�U�p����^`PaL�kUdcuvd ^xbq^�ua}�[���PnPa¢U���KH�u�HKbQ�p��Hp[OHKb�H�}g�pHK�aPwk¡T
�r��P¦­�Nq^xbªuv�l}o^�^_uvdo[¤^xH�^`by^idgfZbQ��P�HK[¤^xby}�[�uvP�^ �v¸#� ��
!�o��*+� ¶ �����a� ¶ �`¸��������o� � · *��~�¡·~·����!�o��}g[¤k
 �(~º ��f{doNª�i�OHlu©��bQ�OP�Hp[OHKb�H�}��t�KHp[OP�}gN �ONQdMJoNy} $3$ Hp[OJ�NQP���}g¢�}gb�HKdM[�by}g�~Pw^ �pP�^Q^jbQ��}�[ÂV��	� $ Hp� Ä
�pH�^`P�uvdo[¤kO^rbQds^`do�K�~P T �r�OPS^xP�uvdM[�knuv��}M^Q^iuvdM[�^xHl^xbq^zd�ftb��OPªNQP $ }�HK[OHp[OJ�Hp[�^xbq}g[�u�P�^v�~f{doNj�i�OH�uy�
$ doNQPsbQ�¤}g[ V��	� $ Hp�K�pH�^xPwu©dM[�kO^ª}gN�P�NQP��~LOHpNQP�k�b�d�^`do�K�~P�bQ�OPnHK[�HKbQHl}g�e�KHp[OP�}�N¦��NQdoJMNy} $3$ HK[�J
N�Pa��}�¢O}�bQHpdo[�T �¥}g���KP Ê TK³�V�^x�Od��j^\b��OP�}a�~PaNq}gJMP¦Nq}g[O�cHK[�J�dgfeb��OP���PaN`f{doN $ }g[�u�P¦d�fZm¡Y �\� �!�
L¤^xHK[�J�kcH §ÅPaNQP�[Ube��^`PaL�kUdcuvd ^xbZ�OLU§ÅPaNi^`HK�aPw^Ido[�b��OPjbx�ZdSuv��}M^Q^xPw^£d�f�Hp[�^xbq}g[�uvPw^vT �r�OPjNy}�[O�UHp[OJ
$ PabQ�Odcks�ONQP�^`Pa[cbQP�k�HK[��~PwuvbQHpdo[ Ê T RUTWV Hl^rL�^xPwkÃb�d�Nq}gb�P¦b��OPª��PaNxf{dMN $ }�[�uvP~T

�¥}g�O�pP Ê TK³�VUX �~L $3$ }�NQ�SdgfZme^xP�L�kUdcuvd ^xb �rLU§ÅPaNq^xHp�aP �t¢U��PaN�H $ P�[Ub

Y\�~PaNy}�JoP �j}g[��UHp[OJ
�rLU§ÅPaN �~Hp�aP 8e��}o^�^\� 8e��}M^Q^j�Q�

³ Ê TK³ � VcT � �
V�� RUT RMR VcT �	�
³
��� VUT �MR VcT V	�
³
����� VUT��	� Ê T �	�
� ³oT � � Ê T V	�

8e�pP�}gN��K�_f{doNtHp[�^xbq}g[�u�P�^IHK[su���}o^�^t�y�gb��OPaN�PrH�^¥[Od_[OPaPwk¦bQdS^`��}gN�Pi��^xPaL¤kUdcuvd~^`beHK[Uf{dMN $ }�bQHKdM[
��Pab`�ZPaPa[s�ONQdcuvPw^Q^xdMNy^ ��bQ��P\d��~PaN��OP�}ok�f{doNZ��PaNxf{dMN $ Hp[OJªbQ�OP ^x��}�NQHp[OJ�HpbÉb�d~d�JoN�P�}gb�TeG¤dMNebQ�OP
Hp[�^xbq}g[�u�P�^�HK[ uv�l}o^Q^s�Q�y�e^`d $ P���d ^xHKb�HK�~PnPv§ÅP�uvbq^�dgf ^x��}�NQHp[OJÂua}�[ ��P ^xPaPa[ T��r�OP�N�Pa��}�bQHK�~P
L�[OH $ ��dMNQby}�[�uvPªdgf ^`��}gN�HK[OJ��¤^xPaL�kcdcuvd~^`b_HK[Uf{dMN $ }�bQHpdo[nH�^jkUH §ÅPaN�Pa[cbibQ��}�[�bQ�OPSdo��^`PaNQ�M}gb�HKdM[
d�f �eu©��^xb�PaHK[ 	 R��A�ÀT �\d��rPa�~P�Na� �euy�O^`bQPaHp[�kUd~P�^¦[�dob�P�¢U�O�pH�uvHpbQ�p�¨Hp[OHKb�H�}��KHK��P���^`PaL�kUdcuvd ^xbq^v�e^xd
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dMLON�dM��^xP�NQ�M}gb�HKdo[¤^�HK[ �I}��O�KP Ê T���bQPa�p��^\L�^ªbQ��}�b�Hp[�kUPaP�k�^x�¤}gNQHp[OJ���^`PaL�kUdcuvd ^xbq^�¶ �)(~º � ¹���P
�~P�NQ�sH $ ��doN�by}�[UbZHK[nbQ�OHl^iua}o^`P~T

��& �#&�� � � � � � � � � � � � �	 � ( "% #"'&��'"�� &� " ��(

��P ^Q}a� Hp[�b��OP\�l}o^`br^`P�uvb�HKdo[sbQ�¤}gbebQ�OP�NQP uv�KP�}�NQ�p�¦Hl^e^xd $ Pi�«P�[OPv­�bedgf�^`��}gN�HK[OJS��^xP�L�kUdcuvd ^xby^
�i��Pa[Æ^xdM�K�cHK[OJ��l}gN�JoP��ON�do�O�pP $ ^vT 8Z}g[Æ��}gNq}g�p�KPa�j��^xP�L�kUdcuvd ^xbnHK[OHpbQHl}g�KHp��}gb�HKdM[ �KPw^Q^xP�[ bQ��H�^
P�§¡Pwuvba�c^xd�b���}gbi�¤^xPaL�kcdcuvd~^`by^jkUd�[Odobi[�PaP�k�bQd���Pª^x�¤}gNQPwk � �zPwua}g�p�«b��OPªuvdM[�uv�pL�^xHpdo[]kUNy}a�i[
f{N�d $ �¥}g���KP Ê TK³�b���}gbsH f }g[ HK[cbQPaJMPaN��M}gN�H�}��O�KPnH�^�[�do[c��}o^`H�u�}�b�b��OPnNQd~dMb�[OdckcP~�rbQ��Pa[ÂHKb
Nq}gN�Pa�K��bq}g�~P�^�dM[Æ} f{Nq}ouvb�HKdM[�}g�i�M}g�pLOP�Hp[ }�^`do�KL�bQHKdM[Æ}gb�}g[c����doHp[Ubsdgfªb��OP���Ny}g[¤u©� }g[¤k
��dMLO[�k�bQNQP�P~T$�r�OH�^jH $ �O�pHKP�^rb���}gb Pa¢U���KH�u�HKbQ�p��Hp[OHKb�H�}��KHK��HK[OJ�b��OP���^xP�L�kUdcuvd ^xby^ $ }a��[OPaPwk�bQd
��P]kUdM[OPndo[O�p��}�b�bQ�OPnNQd~dMb�[�dckUP]}g[�k�bQ�¤}gbs}���}�Ny}g�p�KPa�ZHK[OHpbQHl}g�KHp��}gb�HKdM[�^�u©�OP $ P $ }w����P
�~P�NQ��Pv§ÅP�uvb�HK�~P~T �I}��O�KP�^ �_T Ê ���_T��U�e}�[�k �_T � ^x�Od�� bQ�OPnNQPw^xLO�pby^¦d�f_�¤}gNy}��K�pPa�r��^`PaL�kUdcu�d~^xb
Hp[OHKb�H�}��KHK�w}gbQHpdo[]�i�OPa[ uvd $ �¤}gNQPwk¨bQd]}n^Quy�OP $ P¦�i��PaNQPsbQ�OP��¤^xPaL�kcdcuvd~^`by^�}�NQPs[OdobS^`��}gN�P�k¡�
}�[�k�}�^�u©��P $ Pj�i�OPaNQPªb��OPª��^xPaL¤kUdcuvd~^`by^_}�NQPª[OdMbiHK[OHpbQH�}��KHp�aP�k�HK[n��}gNq}g�p�KPa�À�U�OLObj}�NQP ^x��}�NQP�k
Hp[]} �OLc§¡P�NQP�k Ä kUHl^xbQN�HK�OL�bQP�k $ }g[O[OP�Ni�iHKbQ�n�OLc§¡P�Nj^xHK��P�³MT

Y\J }gHp[��~bQ�OP kUH §ÅPaN�Pa[�uvPiHp[���PaNxf{dMN $ }�[�uvPi��Pab`�rPaP�[�bQ�OP $ Pab��OdckO^IHl^£[�dobr�l}gN�JoP~T�G¤dMNebQ�OP
Hp[�^xbq}g[�u�P�^ N�P��~LOHKN�HK[OJj}\�l}gN�JoPi} $ doL�[Ub�d�f�bQH $ PtbQdjPa¢c�O�KHluvHKb��K�jHK[OHpbQHl}g�KHp�aP¥��^xPaL¤kUdcuvd~^`by^i¯#�!�� ����
}�[�k �!�� ���g±q�µb��OPaN�PiH�^e^xd $ Pi��d~^xHpbQHp�~Pi�«P�[OPv­�bedgf HK[OHpbQHl}g�KHp�aHK[�J\b��OPi��^xP�L�kUdcuvd ^xby^rHp[���}gNq}g�p�KPa�ÀT
�jdg�ZPa�~PaN��vHKb }g�O��P�}�Ny^Ib���}gb¡f{dMNIb��OP�^`PtHK[�^`by}�[�uvP�^��gHpb¥}g��^`d $ }g�~Pw^¡^xP�[�^xPebQdj^`��}gN�Pr��^`PaL�kUdcu�d~^xb
Hp[Uf{doN $ }gb�HKdM[�} $ do[OJSbQ�OP �ONQdcuvPw^Q^xdMNy^�T3�r�OP �«d ^xHpbQHK�~Pj��Pa[OPv­¤brdgf�bQ��Pª^x��}�NQHp[OJ�uvd $ P�^If{NQd $
}a�~dMH�kUHp[OJ�bQ�OPSkUL��O�KHlua}gb�P¦�ZdoN���dgfeHp[OHKb�H�}��KHK�w}gbQHpdo[n}�b\[�do[ Ä NQd~dMb_[OdckUP�^�T3��P�u�do[�uv�pL�kUPªbQ�¤}gb
b��OPe��P�^xb���^`PaL�kUdcu�d~^xb�^x�¤}gNQHp[OJj^Quy�OP $ P f{dMN���}gN�JoPeHK[¤^xby}�[�uvP�^�u�d $ �OHK[OPw^¤�¤}gNy}��K�pPa�o��^`PaL�kUdcu�d~^xb
Hp[OHKb�H�}��KHK�w}gbQHpdo[n�iHKb���}���NQd~}MkOua}M^xbªdgfZ��^`PaL�kUdcuvd ^xb_Hp[OHKb�H�}��KHK�w}gbQHpdo[nHK[cf{doN $ }gbQHpdo[�TjGONQd $ bQ�OP
N�P�^xL��Kby^¥^xL $3$ }gN�HK�aPwk\HK[ �I}��O�KP Ê TK³o�M�rPrP�¢U��P�uvb¥bQ��Pi[UL $ ��PaN�dgfÅ�ON�d~}MkOua}o^`by^tdgfÅ��^`PaL�kUdcu�d~^xb
Hp[OHKb�H�}��KHK�w}gbQHpdo[sHK[Uf{dMN $ }�bQHpdo[nbQd���P�^ $ }g�p��T

³�VU³



�r�OHl^�uvdM[�uv�KL¤kUP�^�doLON�P�¢U��PaN�H $ Pa[cby^ª�iHKb�� ��^xPaL¤kUdcuvd~^`by^�T GONQd $ bQ�OP�N�P�^xLO�pby^�dgfSbQ��H�^
uy��}��ObQPaN��o�rP $ }g�~PebQ�OPrf{dM�K�pdg�iHp[OJ_N�P�uvd $ $ Pv[¤kO}gb�HKdo[S}��«dMLObr�¤^xPaL�kcdcuvd~^`bÉL¤^xPiHK[s}_��}�Ny}��K�KP��
��Ny}g[¤u©�]}g[¤k¨��doLO[¤k�}g�pJodMNQHKb�� $ T

� mÉ^`PaL�kUdcu�d~^xbq^_^x��doLO�lkÃ��PSPa¢U���KH�u�bQ�K��Hp[OHKb�H�}��KHK��P�k¡T

� �Àf bQ�OP ^xdo�pLObQHpdo[ b�H $ PndgfSb��OP�Hp[OHKb�H�}g�i�pHK[OPw}gNs�ONQdMJoNy} $3$ Hp[OJ�NQPa�l}g¢�}gb�HKdo[ Hl^�^ $ }g�p���
bQ�OPa[ bQ�OPaN�P�H�^�[�d�[OPaP�k�b�d�HK[OHpbQHl}g�KHp�aPsbQ�OP��¤^xPaL�kcdcuvd~^`by^�HK[���}�Ny}��K�KP��rdoNs^`��}gN�PnbQ�OP
��^xPaL¤kUdcuvd~^`by^�T

� �ÀfSb��OP�^xdM�KLOb�HKdo[ÆbQH $ PndgfSbQ��P�Hp[OHKb�H�}g�j�KHp[OP�}�N��ON�doJMNy} $ $ HK[OJ�NQP���}g¢�}gb�HKdM[ H�^��l}gNQJMP~�
bQ�OPa[ HK[OHpbQHl}g�KHp�aPnbQ�OP]��^xP�L�kUdcuvd ^xby^�Hp[ ��}gNq}g�K�pPa��T'� �OP�[OPa�~PaN�}���^`PaL�kUdcuvd ^xbnH�^�Pa¢ Ä
�O�KHluvHKb��K��Hp[OHKb�H�}��KHK��P�k Hp[�bQ��P¦��Ny}g[¤u©�]}g[¤kÃ��dMLO[�k¨b�NQPaP �U�ON�d~}ok�ua}o^`b\b��OPªHK[OHpbQH�}��KHp��}gb�HKdo[
HK[Uf{dMN $ }�bQHKdM[�T

� ��� ��� � �
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��[ b��OH�^�^`P�uvb�HKdo[ �¦�ZP b�P�^xb]bQ�OPÂPv§ÅP�u�bQHK�~P�[OP�^Q^�d�f�b��OP��M}gN�HKdoL¤^ [OdckcP ^`Pa�KPwuvbQHpdo[ P $ LO�l} Ä
b�HKdM[ ^�u©��P $ P�^\Hp[Ub�NQdckUL¤uvP�k�HK[ � P�uvbQHpdo[ Ê T��cT5�r�OP $ Pab��OdckO^ªLO[�kUPaNSHK[c�~P�^xb�HKJ }gbQHpdo[Â}�NQP]}
��P�^`bi��doLO[�k�P $ LO�l}gb�HKdo[ $ Pab��Odck¡��}��«Pw^xbiP�^`bQH $ }gbQP P $ L���}gb�HKdM[ $ P�bQ�Odck¡��}���}ouy�cbQNy}Mu©�cHK[�J
$ PabQ�OdckÅ��}g[�k�}��O�KL�[OJoHp[OJ $ PabQ�OdckÅTimtNQPa�pH $ Hp[�}gN��suvd $ ��LOby}�bQHKdM[�}g�¥bQPw^xbQHp[OJ�^x�Od��rPwk¨bQ�¤}gb

 ¼ ��� HK[ �e�~L�}gb�HKdo[ ¯ Ê T � ± �i}o^j}g[�}��O�ON�do�ON�H�}gb�P�uy�OdoHluvP_f{doNjbQ�OP �µL¤}g�KHpb`��b�do�KP�Ny}g[¤uvP~��^xd
�ZPªL�^xPªbQ��H�^r�M}g�pLOPªHK[n��dobQ�]bQ�OPª��P�^`b\��doL�[�k�}�[�k¨��P�^`b\P�^`bQH $ }gb�P\P $ LO�l}gbQHpdo[�^Quy�OP $ Pw^vT

�j[���dob���PaHpJo�cb_}�[�k�^xHK¢cbQP�Pa[��ON�dcuvP�^�^xdoNq^_dgfZbQ�OP � &!( "�� 
 uv�pL�^xb�PaNa��P�}ouy��d�fib��OP�[OdckcP
^`Pa�KPwuvbQHpdo[ÂP $ LO��}�bQHKdM[�^�u©��P $ P�^ª�i}o^�L�^`P�k b�dÂ^xdM�K�~PnbQ�OPnHp[�^xbq}g[�uvPw^ �!�� ����O� �!�� ����o� �v¸#�����o�
�c¸Q¶ ��� (o�3*+� ¶ � ���a�¡·���� ����������º~�� �(~º � ��¶�¸ � � ���c�¥}g[�k � · *���b��ONQP�P�bQH $ P�^�T$�r�OP�f{LO�K�¥NQPw^xLO�pby^
d�febQ��P¦P�¢U��PaN�H $ Pa[cbZ}gN�P��KHl^xb�P�k�HK[ �I}��O�KPw^ �_T��S}g[¤k �_T �UTe��[]bQ�OP�^`Pªby}g���KP�^��O�rPªNQPa��dMNQbjbQ�OP
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}a�~PaNq}gJMPÉ[cL $ ��PaN¡d�f�[OdckUP�^¥}g[¤k�bQ�OPZ}a�~PaNy}�JoPe��PaNyu�Pa[Ubq}gJMPÉJ }g�n¯ ����-���È ���O±�� ����-�����Pab`�rP�Pa[
b��OPr��P�^`bt^`do�pLObQHpdo[¦f{dMLO[�k��c�_bQ��Pi}g�pJodMNQHKb�� $ � � }�[�k¦b��OPrdM�ObQH $ }g� ^xdM�KLOb�HKdo[ � ��-�� T ��PZ}���^xd
N�Pa��doN�bibQ�OPª}a�~PaNq}gJMP_�ONQd��M}g���KPªdo�Ob�H $ }��KHpbx�SJ~}���¯ f{N�d $ �e�µL�}�bQHpdo[�¯ Ê TK³g±�±Z}g[�k�b��OPª}a�~PaNy}�JoP
^`do�pLObQHpdo[�bQH $ P~T �I}��O�KP Ê TK³�R_^x�Od��j^Ib��OPi}a�~PaNq}g[OJMPrNq}g[O�cHK[OJjdgfÅb��OPikUH §ÅPaNQPa[cb¥^Quy�OP $ P�^¡L�^xHp[OJ
b��OPªNy}�[O�UHp[OJs^Quy�OP $ P\�ON�P�^xP�[Ub�P�k�HK[��~P�uvb�HKdM[ Ê TWRUT VcT

�¥}g�O�pP Ê TK³�RUXZY\�~PaNy}�JoPªm¥PaNxf{dMN $ }�[�uvP �j}g[O�cHK[�J�dgf �\dckcP � Pa�KP�u�bQHKdM[ �cuy�OP $ Pw^

� Pa�KP�u�bQHKdM[ Y\�cJOT �\}�[O� Yj�UJ�T �\}�[O�
�cuy�OP $ P �sm£N�dcuoT ³ � mtNQdcuoT

�rP�^`b �rdMLO[�k VUT�� VUT��
�rP�^xb��e^`bQH $ }gbQP VUT � ³oT �
�i}ouy�cbQNy}Mu©�cHK[�J VUT � VUT Ê
mt�pLO[OJoHp[OJ VUT�� RUTK³

��P $ }��~Pebx�Zd\dM��^xP�NQ�M}gb�HKdo[¤^t}g��doL�b3�¥}g���KP Ê TK³�RUTeGIHpNy^xb��gb��OPr���KLO[OJMHK[OJ $ PabQ��dck¦��PaJoHp[�^
b�d ��PaN`f{doN $ �ZdoNq^xP }o^¨b��OP�[UL $ ��PaN�d�fs�ONQdcuvPw^Q^xdMNy^nHK[�uvN�P�}o^`P�^v�j�OLOb]bQ�OP���}ouy�cbQNy}Mu©�cHK[�J
$ PabQ�Odck kUd~P�^�[OdMb�^`LU§ÅPaN�f{NQd $ }�^xH $ HK�l}gN_��PaN`f{doN $ }g[�uvPÃkUPaJoNq}okO}�bQHpdo[�TÂGONQd $ b��OH�^��t�rP
u�do[�uv�pL�kUP_b���}gb kUPa�Ob�� Ä ­�Ny^`bj^xP�}�Nyuy� $ Pab��OdckO^ru�}g[n�ONQd��cH�kUPjPv§ÅP�uvb�HK�~Pj}�[�kn^Qua}���}g���KPª^`P�}gNqu©�
b�P�uy�O[OH��~LOP�^¥HK[n}ª��}gNq}g�K�pPa�Å}g�pJodoN�HKb�� $ H f�L�^`P�k�Hp[Ub�Pa�K�pHKJoP�[Ub��K�~TÅY ^xPwuvdo[�ksdo��^`PaNQ�M}gb�HKdM[¨Hl^tbQ�OP
H $ �ON�dg�~Pwk¨��PaNxf{dMN $ }�[�uvPsdgfjb��OP���P�^`b�P�^`bQH $ }gb�P $ PabQ��dck�}M^¦bQ��P�[UL $ ��PaN_d�fj�ONQdcu�P�^Q^`doNy^
Hp[�uvN�P�}o^`P�^vT�GIHK[�kcHK[OJjJod~dck�f{P�}o^`HK�O�pPi^`do�KL�bQHKdM[�^IP�}�NQ�p�¦Hp[�bQ�OPZ�ONy}�[�uy�s}g[�k���doL�[�k ��NQdcuvP�kcLONQP
$ P�}g[�^jbQ��}�b¦b��OPs�OLONykcPa[�dgf bQNQ�cHK[�J¨b�dnPa[�^xL�NQPsbQ��}�b¦��NQdcuvP�^�^xdMNy^�}�NQPs�rdMNQ�cHK[OJ�dM[ BQ[�do[ Ä
^`LO��PaN �¤doL�^��Ã[�dckUP�^_H�^i�KP�^�^xPa[�P�k¡�Å}g[�k���}�Ny}��K�KP��KH�^ $ ua}�[���}a�~P�}��l}gNQJMP���Pa[OPv­�b�T_GONQd $ bQ�OP
N�P�^xL��Kby^idgf£bQ�OHl^zPa¢c��PaNQH $ Pa[cba�~�rPSuvdM[ 7QP�uvb�LONQPªb���}gbª}���}Mu©�cbQNq}ouy�UHp[OJ $ Pab��Odck¨b���}gb ^xPa�pP�uvbq^
b��OPi[OdckUPj�iHKb���bQ�OPi��P�^`beP�^xb�H $ }�bQPe�M}g�KL�Pi�i�OPa[s��}ouy�Ub�Ny}Mu©�cHK[OJ ^x��doLO�lk ��Pj}_�~PaNQ�ªPv§ÅP�u�bQHK�~P
[�dckUP�^`Pa�KP�u�bQHKdM[�bQPwu©�O[�H��~LOP\b�d�P $ LO�l}gb�P\Hp[�}��¤}gNy}��K�pPa��Pa[c�UHpNQdo[ $ Pa[cbaT

��d_�ON�P�^xPa[cb¥dobQ��PaNt^`L $3$ }�NQ� ^xbq}gbQHl^xb�H�ua^��o�rPZ�ONQP�}��ªbQ�OPZHK[�^`by}g[¤uvP�^ILO�SHK[cbQdjb`�rd uv��}M^Q^xPw^vT
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�r��P ­¤Ny^xb uv�l}o^Q^juvdM[�^xHl^xby^rd�feHK[¤^xby}�[�uvP�^i^`do�p�~P�k�bQds�ONQd��~Pa[ndo��bQH $ }g�KHpb`��HK[]}g�p�¥ua}o^`P�^rHK[n�KPw^Q^
b���}g[ÂdM[OPn�OdoLON�X �v¸ �����o� �c¸Q¶ ��� (o� *+� ¶ �����a�t·���� �����e}�[�k � · *��~T5�¥}g�O�pP Ê TK³ Ê ^x�Od��j^�bQ�OP
b�dobq}g��[cL $ ��PaNZdgf�[OdckUP�^ª¯ � �¦±Z}g[�k�b��OPªbQdobq}g�¥bQH $ P�¯À® ±�NQP��~LOHpNQP�k�b�d�^`do�p�~Pª}g�p��HK[�^`by}g[¤uvP�^
Hp[nbQ�OP_­�Nq^xbjuv�l}o^Q^�T

�¥}g���KP Ê Tp³ Ê X �~L $ $ }gN�� �~by}�bQH�^`bQHlua^£f{dMN �\dckcP � Pa�KP�u�bQHKdM[n¾�Pab��OdckO^ �t¢U��PaN�H $ P�[Ub � �~do�p�~P�k
��[�^`by}�[�uvP�^

��mtNQdcuMT ³ � mtNQdcuoT
�~Pa�pP�uvbQHpdo[ �µu©�OP $ P � � ® � � ®

�rPw^xb �rdoL�[�k �MR �~³ � ³ ���U³ �UT � �MV � ³
� � Ê�� � �cT V
�rPw^xb��e^xb�H $ }�bQP � �����c³ � � � � �UTWV �	� Ê � ��� R��c³
� T �
�i}ouy�Ub�Ny}ouy�cHK[OJ ³ � Ê �c³ �oV ���U³M³oT � ³ � �MRoV Ê V �U³�VoRcT �
mt�KLO[�JoHK[�J �	�oVoR Ê�� �U³ �c³oTWV R	���MR Ê � � � � ���cT R

�r�OPn��P�^`b�P�^`bQH $ }gb�P�P�^`bQH $ }gb�P�[OdckUP]^xP��KP�uvb�HKdM[ N�LO�KPÃ^xPaP $ ^¦bQd���P]bQ�OP�BQ�iHp[O[OPaN5��HK[
b�PaN $ ^rdgfZbQ�OPSbQdMby}g��bQH $ P_do[�b��OP�^xPS�ONQdM�O�KP $ ^vTjY ^`HKJM[OH ­Åu�}g[cb\��doN�bQHpdo[�dgfZb��OP�kUH §ÅPaNQPa[¤uvP
Hp[�bQ��P���P�^xbSP�^xb�H $ }�bQP $ Pab��Odck��iHpbQ��b��OP�dob��OPaN $ PabQ��dckO^¦Hp[�b�PaN $ ^_d�f_b�H $ P�Hl^�kULOP�bQd
b��OPs�«P�Nxf{doN $ }g[¤uvP�do[�bQ�OPsHK[¤^xby}�[�uvP��U¸Q¶ ��� (oT�Y ^ $ Pa[Ub�HKdM[OP�k¨Hp[ � P�uvbQHpdo[ Ê T��~Tp³o��kUPa�Ob�� Ä
­¤Ny^xbj^`P�}gNqu©�nb`�c�«P [OdckUP�^`Pa�KPwuvbQHpdo[�N�LO�KP�^e��PaNxf{dMN $ �~PaN����¤}okU�p��do[nbQ��P¦Hp[�^xbq}g[�u�P �v¸ �����oT�� d
^`d $ P�P�¢Ub�Pa[Ub��«b��OH�^ª}MuauvdoL�[Ubq^ f{dMNªbQ�OP��l}gNQJMP�[cL $ ��PaN\d�fiPa¢cbQNq}�[OdckUP�^_Pa�M}g�pL�}gb�P�k��U�]bQ�OP
�¤}ouy�Ub�Ny}ouy�cHK[OJ }g[�kn�O�KLO[�JoHK[�J $ P�bQ�OdckO^ ��Pw^x��P�uvHl}g�K�p��dM[�³ � �ONQdcuvPw^Q^xdMNy^�T

�r�OP�^xPwuvdo[�k�u���}o^�^ªuvdo[�^`H�^`by^\d�fi�ON�do�O�pP $ ^i[OdobS}g�p�i}a��^_^xdM�K�~P�k�b�d¨��NQd��~Pa[�dM�ObQH $ }g�pHKb`�
Hp[��pP�^Q^ªbQ��}�[�do[�P��OdoL�NaX �!�� ���O���!�� ����o� ����º~�  �(~º �{�t}�[�k ¶�¸ � � ���cT��¥}g���KP Ê TK³ ��^x�Od��j^ªbQ�OP
b�dobq}g�r[cL $ ��PaN_dgfj[�dckUP�^�Pa�M}g�pL�}gb�P�k�}�[�k�bQ��P�[UL $ ��PaN_d�f ua}o^`P�^¦Hp[��i�OHlu©��bQ�OPsHK[¤^xby}�[�uvP
� }o^j^xdM�K�~P�k�b�d���NQd��~Pa[�dM�ObQH $ }g�pHKb`��f{doNjbQ�OPª�ON�do�O�pP $ ^eHK[nbQ�OPS^`P�uvdo[¤k¨u���}o^�^vT
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�¥}g���KP Ê Tp³ �cX �~L $3$ }�NQ� � by}gb�H�^`bQH�u�^ f{dMN��jdckUP5�~Pa�pP�uvbQHpdo[ ¾�PabQ�Odck�^ �t¢c��PaNQH $ Pa[cb � ��[ Ä
^`by}�[�uvP�^ �~d $ PabQH $ P�^3�~dM�K�~P�k

��mtNQdcuMT ³ � mtNQdcuoT
�~Pa�pP�uvbQHpdo[ �µu©�OP $ P � � � �~do�p�~P�k � � � �~dM�K�~P�k

�rP�^`b �rdoL�[�k ���	����� � V ³
�U³M³aV � � �
�rP�^`b �e^xb�H $ }�bQP ���	�U³ � � R ³
�oRMRoV��c³ �
�i}ouy�Ub�Ny}ouy�cHK[OJ ³aR ÊMÊ ³
� � R V ���MV � R	� �
mt�KLO[�JoHK[�J ³aRoR � �MR Ê � V �gÊ ³ ���	� �

�r�OPS��P�^xbjP�^xb�H $ }�bQPª}�[�k���}Mu©�cbQNq}ouy�UHp[OJ $ Pab��OdckO^i^xP�P $ bQds��P���PaN`f{doN $ HK[OJ�b��OP���P�^`baT
�j[OPÃ^xLON��ONQHl^xHK[�J�NQPw^xLO�pb¦Hl^¦b���}gbSbQ�OP���P�^`b�P�^`bQH $ }gb�P�[OdckcPn^xPa�pP�uvb�HKdo[ $ Pab��Odck�H�^�}��O�KP�bQd
­¤[�k¨b��OPªdo�Ob�H $ }���^xdM�KLOb�HKdM[¨b�d� �(~º � }g[�kn�ONQd��~P_Hpbido�Ob�H $ }��¡HK[n�pP�^Q^rb���}g[]do[OPS�OdoLON�T3�r��H�^
Hl^i} �~P�NQ��kUH 6ÃuvLO�pbi¾��`m�HK[�^`by}g[¤uvP~�OPaHpbQ�OPaNZLO[�^`do�K�M}��O�KPªdoNjNQPw�µLOHpNQHp[OJ $ }�[U�s�OdMLONy^ibQd�­�[�k
b��OPS^xdM�KLOb�HKdo[]do[]^xdM�O�OHl^xbQHlua}gb�P�kn¾��`m ^xdM�K�~PaNq^i^xL�uy�]}o^j¾��`m � 	 ³ �U³���dMN �#� � (v· ��	 V � ��T

�r�OHl^�uvdM[�uv�pL�kUP�^�doL�N¨P�¢U��PaN�H $ Pa[cby^�do[´[OdckUPÂ^`Pa�KP�u�bQHKdM[ bQP�uy�O[OHl�µL�P�^ f{doN } ��}�Ny}��K�KP��
��Ny}g[¤u©�]}g[¤kÃ��dMLO[�k�}��KJMdoNQHpbQ� $ T��i}o^xPwk�do[]bQ�OPSkUHl^QuvL�^�^xHpdo[]}g[�k�N�P�^xLO�pby^rd�ftb��OH�^iuy��}g��bQPaN��
�ZP $ }g�~PjbQ�OP_f{dM�K�Kd��iHp[OJs^xLOJMJoP�^`bQHpdo[�^�T

� Y u�d $ �OHK[�}�bQHpdo[�d�fe��}ouy�cbQNy}Mu©�cHK[�J��iHKbQ�]��P�^xbjP�^xb�H $ }�bQP_b�P�uy�O[OH��~LOP�^Z}g�O��P�}�Ny^\b�d���P
} JMd~dck���}gNq}g�K�pPa�¡[�dckUP�^`Pa�KP�u�bQHKdM[ $ Pab��Odck¡T

� �\d�dM[OP�[OdckUP]^`Pa�KP�u�bQHKdM[�P $ LO�l}gb�HKdo[�b�P�uy�O[OH��~LOP�kUd $ HK[�}�bQP�^_bQ��P���PaNxf{dMN $ }�[�uvP~�¥^xd
}¨^`do�O��H�^xb�H�ua}�bQP�k�^xdM�K�~PaN ^x�OdMLO��k�}��K�pdg� }��iH�kUPsNy}�[OJoPsdgfzkUH §ÅPaN�Pa[Ubª[OdckcP�^`Pa�KP�u�bQHKdM[
^xbQNq}gb�PaJoHpP�^vT

³�V��



� � � � � � � �

� ��
���
�
�� 
 � 
�������� ���!� � ���

�rNq}g[�uy��}g[¤k���doLO[�k }g�KdM[OPsH�^_[OdobªPa[�doLOJM��bQd]^xdM�K�~P $ }�[U�]��}�NQJoPs¾��`m Hp[�^xbq}g[�u�P�^vT �r�OP
�Åm NQPa�l}g¢�}gb�HKdo[�bQd ¾��`m $ L�^`b_��Pn^x��^xb�P $ }gb�H�ua}��K�p��^`bQN�Pa[OJob��OPa[OPwk��U��HK[cbQN�dckUL�uvHp[OJ]uvLObq^vT
m�}gNy}��K�pPa�e�ONy}�[�u©� }g[¤k u�LObSua}g[�d�§ÅPaN�}MkU�M}g[cby}gJMP�^�d��~PaNªHKbq^¦^`P��~LOPa[cbQH�}��ZuvdoLO[cbQP�NQ��}�NQbaTn��[
b��OH�^euy��}g��bQPaN��o�rPjkUPw}g���iHKb���bQ�OP �µL�P�^xb�HKdo[�d�f��Od�� bQdªPv§ÅP�uvb�HK�~Pa�p�ª^x��}�NQPªu�LOby^IHp[�}_��}�Ny}��K�KP��
��Ny}g[¤u©�Â}�[�kÂuvLOb ^x��^xbQP $ T �r��P�­�Ny^`b�^`P�uvbQHpdo[��iHp�K�e��P]}�^xb�L�kU��d�f uvLOb�bQHK[�J��O�l}g[OP�^�Hp[Â}
^`P��~LOPa[cbQH�}��IP�[U�cHKN�do[ $ P�[Ub�T��r��Ps^xP�uvdM[�k�^xP�uvb�HKdM[��iHK�p�ekUHl^QuvL�^�^\H�^�^xLOPw^\NQPa�l}gb�P�k�bQdn^`��}gN�HK[OJ
u�LOby^e} $ do[OJªbQ��P\�ON�dcuvP�^�^xdoNq^ÉHp[�}_��}�Ny}g�p�KPa�¤}g�KJMdoN�HKbQ� $ }g[�k��iHp�K�O��NQd��UHlkUPj}\f{Ny} $ Pa�rdMNQ�ªf{doN
P�¢U��PaN�H $ Pa[cbQHp[OJ��iHKb����M}�NQHKdML�^�u�LObS^x��}�NQHK[�J�^Quy�OP $ P�^vT+�r��P�[OP�¢UbS^xPwuvbQHpdo[�kUP�^�uvNQHp��P�^_bQ�OP
H $ �O�pP $ P�[Ubq}gbQH dM[�dgf¥doL�NiuvLObZ^`��}gN�HK[OJs^�u©�OP $ P�^�HK[nmÅY �\� �!�ST~G¥HK[�}��K�K� �oPa¢cbQPa[�^`HK�~Pjuvd $ �OL Ä
bq}gb�HKdo[¤}g��Pa¢c��PaNQH $ Pa[cby^tuvd $ ��}�NQHK[�J�uvLObj^`��}gN�HK[OJ�^Quy�OP $ P�^t}gN�Pª�«P�Nxf{doN $ P�k�}�[�knuvd $ �OLOby} Ä
b�HKdM[�}g��N�P�^xLO�pby^i}�NQPªNQPa��dMNQbQPwk¡T
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�r��P�Pv§ÅP�uvbQHp�~P $ }g[�}�JoP $ Pa[UbZdgf uvLOb�bQHp[OJ��O�l}g[OP�^jHK[�b��OP��ONq}g[�uy��}g[�k�u�LOb_}��KJMdoNQHpbQ� $ ��}o^
��PaP�[�b��OPs^xLO� 7QPwuvb_dgf �~PaNQ�]�KHpbQbQ�pPªNQP�^`P�}gNqu©��T �i}g��}M^�¸ � �,� � 	 �A�£kUd]}Ãb��OdoN�doLOJM��Pa¢�} $ Hp[�} Ä
b�HKdM[�d�frb��OP�uvd $ ��LOby}�bQHKdM[�}g�¥H�^�^xLOPw^¦}�NQHl^xHK[�J¨�i��Pa[�Hp[�uvdMNQ��doNq}gbQHp[OJ]kUH�^ 7QLO[�uvb�HK�~P uvLOby^jHK[cbQd
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}s�ONy}�[�u©� }g[�k]uvLOb }g�pJodoN�HKb�� $ ��}g[¤k �i}gLOPaNs¸ �"�,��� 	 ³�V,���«P�Nxf{doN $ }��KH $ HKb�P�k�^`bQL�kc��dgfÉuvLOb
$ }g[�}�JoP $ P�[Ub�Hp[�bQ�OP uvdo[cbQPa¢cbtd�f�}_�ONq}g[�uy�s}g[¤k�uvL�bt}��O�ONQd }ouy��b�dS^xdo�p�UHp[OJª}_^`��P�uvH ­«uiuvd $�Ä
��HK[�}�bQdoN�H�}��O�ONQdM�O�KP $ �SbQ�OPju�}gNykcHK[�}��KHKb`�SuvdM[�^xb�Ny}gHp[OP�ksuvHKNquvLOHpbI�ON�do�O�pP $ T¥GOdoNe}_�ONq}g[�uy�s}g[¤k
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�¥}g�O�pP 8jT VnHK[ Y\�O��Pa[�kcHK¢58 ^x�Od��j^¦b��OP�N�P�^xLO�pby^_dgf }g[ Pa¢U��PaN�H $ P�[Ubj�i�OPaN�P f{dMN�P�}Mu©�
Hp[�^xbq}g[�u�PÉHp[$�¥}g�O�pP �cTK³t�ZPr}MkOkUP�kª}�b $ d~^`b���¼ ³ 	�³ � 	qV�� 	 ���U�c}�[�kª}g�K�~�cHKdM��}�bQP�k\Hp[OP��~L�}g�pHKb�HKP�^
f{dMLO[�k �c� bQ��P�^`Pa��}gNq}gb�HKdo[´�ONQdM�O�KP $ ^�bQd bQ�OP��KHp[OP�}gNn�ON�doJMNy} $ $ HK[OJ�NQP���}g¢�}gb�HKdM[�T 8eLOb
^`bQNq}gbQP�Jo��kcP�uvH�^`HKdM[�^rPa¢�uvPa�Obif{doNjbQ�OPS[UL $ ��PaNid�fZuvLObq^\bQd�}okOk���PaN NQdoL�[�k��rPaN�PS}o^_^`�Od��i[
Hp[�G¥HKJoL�NQP �UTp³oT �r�OP�u©��doH�u�P�dgf�� ¼ ³s�i}o^_JMPa[OPaNq}g�K�p��Hp[Uf{PaNQHpdoN_b�dnbQ�OPsdob��OPaNSu©��doH�u�P�^\dgf
�Å�¥�Od��rPa�~PaN HKb_Hl^ �~P�NQ��kcH 6ÃuvLO�Kb bQd]kUPab�PaN $ Hp[OP�}�[U��dMbQ�OP�N¦b�NQPa[¤kO^vT&�r�OP�N�P�^xL��Kby^_d�fibQ��H�^
P�¢U��PaN�H $ Pa[cbZ^x�Od�� bQ�¤}gb_b��OP�Hl^Q^xL�P�dgf£bQ�OPS[UL $ ��PaNidgfÉuvLOby^ibQdÃ}okOk���PaNjNQdMLO[�k�H�^i[OdMb_}�[
P�¢Ub�NQP $ P��K��H $ �«dMNQbq}g[cb\dM[OP¦f{dMN_�OLOHp��kUHp[OJ�}s�ONy}�[�u©� }g[�k�uvLOb }g�pJodMNQHKb�� $ ��}o^`P�k�do[��pH f{b�P�k
u�dg�~P�NrHK[�P��µL¤}g�KHpbQHpP�^vT
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� f¥b��OPªkUL�}����M}gNQHl}g�O�pPª}o^�^xdcuvHl}gb�P�k��iHKbQ�]}SuvLObi��}M^r�o}��KLOP �aPaNQdSHK[�b��OPª^`do�KL�bQHKdM[nbQds}��KHp[OP�}�N
��NQdoJMNy} $3$ HK[�J�NQPa�l}g¢�}gb�HKdo[ �IbQ��Pa[�bQ��P�N�P $ d��M}g�td�fjbQ�OHl^�uvLObS�rdMLO��k�[Odob��ZdoNq^xPa[�b��OPsdo� Ä
7QPwuvbQHp�~P\f{LO[�uvb�HKdM[��¡}�[�k�bQ��P�uvLObjH�^jkUPaP $ P�k�ºo¶�¸#�K¸Q¶y¶jf{doNjbQ�OHl^z�¤}gNQb�H�uvL���}gNj�KHp[OP�}�N\�ON�doJMNy} $ T
��P_�ZdoLO�lkÃ�pHK�~Pib�d���}a�~P_�~PaNQ��f{P�� L�^xPa�pP�^Q^iu�LOby^eHK[�dMLONi�KHp[OP�}gNZ�ONQdMJoNq} $3$ Hp[OJªNQPa�l}g¢�}gb�HKdo[ �
^`HK[�u�P�bQ��PaHKN_Hp[�uv�pL�^xHpdo[��iHp�K�e^`�Kd�� kUd��i[�b��OP��KHp[OP�}�N\�ON�doJMNy} $ $ HK[OJs�ON�dcuvP�kULON�P~TSG¤dMN_P�}Mu©�
u�LOba�O�ZP¦�~P�Pa�n}suvdoLO[cbQP�N\d�ftb��OP�[cL $ �«P�Nrdgf£uvdM[�^xP�u�LObQHp�~P_NQdMLO[�kO^zf{dMN\�i��H�uy�¨Hpbi��}o^i��PaPa[
L¤^xPa�pP�^Q^�T�8eLOby^jbQ��}�b\��}a�~PS�«P�Pa[�L�^`Pa�KPw^Q^Éf{doN bQ�OPª��}M^xb��sNQdoL�[�kO^_}�NQP�N�P $ d��~P�k¡T �iP $ d��~P�k
u�LOby^e}gN�P\[�dobZkUPa�pPabQP�k�P�[Ub�HKNQP��K�~���OLObeHK[¤^xbQPw}ok��O��}MuvP�k�HK[�}ªuvLObe��d~do�ÀTe�Àf HK[OPw�µL�}��KHpbQHKPw^ Hp[�bQ�OP
u�LObI��d~dM�¡}�NQPi�cHKdM��}gb�P�k¦�c�_f{Ny}MuvbQHpdo[�}���^xdM�KLOb�HKdo[¤^t}gbe^`LO��^`P��µL�Pa[Ub�[OdckUP�^��obQ�OP���}gN�PrN�PabQLON�[OP�k
b�d�b��OPª�KHp[OP�}gNZ�ONQdMJoNq} $3$ Hp[OJ¦f{dMN $ LO��}�bQHpdo[�T

�¥}g�O�pP 8jT Ê JMHK�~P�^_bQ��P�N�P�^xLO�pby^_dgfz}g[�P�¢U��PaN�H $ Pa[cb }gH $ P�k�}gbSkUPab�PaN $ HK[OHp[OJ�b��OP�Pv§ÅP�u�b
d�f_�M}�NQ�cHK[OJ � f{doN�b��OPnHK[�^`by}�[�uvP�^�Hp[ dMLON�bQPw^xbs^xL�HKbQP T �t¢Ou�Pa�Ob�f{doN�b��OPnNQP $ dg�M}��Éd�fªL�^`P Ä
�pP�^Q^iHK[�P��µL¤}g�KHpbQHpP�^v��}��K�tdMbQ�OPaN uvLOb ^xbQNq}gb�PaJo� kUP�uvHl^xHKdM[�^_}�NQP $ }okUP }o^\�pH�^xb�P�k¨Hp[�GIHKJMLONQP �UTp³oT
�¥}g���KP �UTWR JMHK�~P�^Z}�^`L $3$ }�NQ��dgf�bQ��P¦P�¢U��PaN�H $ Pa[cbaT

�I}��O�KP �cT RUX3� L $3$ }�NQ��dgf ��P�}�� 8eLObj¬\P��KPab�HKdo[ �t¢c�«P�NQH $ Pa[Ub
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P�¢U��PaN�H $ Pa[cbOHl^¡bQ��}�b¥kUPa�KP�bQHK[�JiuvLObq^¡NQPaJMLO��}�NQ�p�\f{NQd $ bQ�OPe�pHK[OP�}�N¡�ON�doJMNy} $ $ HK[OJeN�Pa��}�¢O}�bQHKdM[ªH�^
�~LOHpbQPtH $ ��doNQbq}g[cbaT¥YÂuv�Kd ^xPaN��pd~do�ª}�bIb��OPeHK[�^`by}�[�uvPe�U� HK[�^`by}g[¤uvPe�«P�Nxf{doN $ }g[¤uvPtHK[ �¥}g�O�pP 8jT Ê
N�Pa�~P�}���^_��Pa��}a�UHpdoNSbQ��}�b�^xP�P $ ^\b�d�kUPvf{��HK[cbQL�HKbQHpdo[�Tn��[�JMPa[OPaNq}g�À�I�rPs�rdMLO��k�Pa¢U��P�u�b�bQ�¤}gb
Hp[�^xbq}g[�u�P�^ª^xdo�p�~P�k��iHKb���^ $ }g�p�I�M}��KLOP�^jdgf �¨�ZdoLO�lk N�P��~LOHKN�P $ doN�P�[OdckUPw^¦bQ�¤}g[�HK[�^`by}g[¤uvP�^
^`do�p�~P�k��iHKb��n��}gN�JoPª�M}g�pLOP�^rdgf ��TeY\��^`dO�ObQ��Pª^ $ }��K�pPaNebQ�OPª�M}g�pLOPªdgf ��bQ�OP_fÀ}M^xbQP�NibQ�OPª�KHp[OP�}�N
��NQdoJMNy} $ ^r^`�OdoLO�lk��ONQP�^`L $ }��O�K�s^`do�K�~P T9�r�OPª}�H $ dgf¥b��OH�^ePa¢U��PaN�H $ P�[Ub¥�i}M^rbQds}gb�bQP $ �ObebQd
�~L�}�[Ub�H f{�sbQ�OPªbQNq}okUP�dg§¿}g[�k]kUPabQP�N $ Hp[OPj}g[ }ouauvP��Oby}��O�KP_�pPa�~Pa�Ådgf �«TeGOdoN $ }�[U��Hp[�^xbq}g[�uvPw^v�
^`L�uy��}o^+*+(�¹	������� �)�! �·��~�Å}g[�k � · *��~�¡�iHKb�� �¨¼ ³�PaHpbQ�OPaNif{Pa�ZPaN\[�dckUP�^\�ZPaNQPS[OPaP�kUPwk�bQd
��NQd��~P�dM�ObQH $ }g�pHKb`�ndoNSbQ�OP�­¤[�}g�ZJ~}g� �i}o^�^ $ }g�p�KPaNjHK[ bQ�OP�^Q} $ P�} $ doL�[Ubªdgf u�d $ �OL�bQHK[�J
b�H $ P T 8e�pd~^xPZHK[�^`��P�uvbQHpdo[ªdgf¤bQ�OPedoL�bQ�OLOb�^x��dg�ZP�k¦b���}gb¥Jod~dck¦f{Pw}o^xHp�O�KPZ^`do�KL�bQHKdM[�^��rPaN�PIf{doLO[¤k
$ doNQP �µL�H�uy�U�p���U�]¾�� � � � � ^i�ON�H $ }��I�OP�LONQHl^xbQHlu¦�i�OP�[ � ¼ ³MT �r�cL�^��¡�rPsuvdM[�uv�pL�kUP�bQ�¤}gb
HpbeH�^ÉH $ ��doN�by}g[cbtb�d�kUPa�pPabQP uvLObq^If{NQd $ bQ��P\�pHK[OP�}�Ne�ONQdMJoNy} $3$ Hp[OJ_NQP���}g¢�}gb�HKdM[�NQPaJMLO��}�NQ�p��f{doN
b`�Zd�NQP�}M^xdo[¤^vX

� �r�OPª�KHK[�P�}gNi�ON�doJMNy} $ ^i^xdo�p�~P\fÀ}o^`bQPaN }g[¤k

� kUHK�cHK[OJ���PaLONQHl^xb�H�ua^Z}gNQP $ dMNQP_�pHK�~Pa�p��bQd�­�[¤k¨Jod~dck¨f{Pw}o^xHp�O�KPS^`do�KL�bQHKdM[�^vT
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� ��Pa[Æ}�uvLOb�bQHp[OJ��O�l}g[OP]H�^�JMPa[OPaNq}gbQPwk¡�iH�^�Hpb���d~^�^xHp�O�KP�b�d��U[�dg� �i�OP�bQ�OPaN�doN�[OdMb�bQ��H�^
Hp[OP��~L�}g�pHKb`���iHK�K�Z��P��cHKdo�l}gb�P�kÂ}gbsdobQ��PaN�[OdckUP�^sdgfªb��OPn�ONy}�[�u©� }g[�kÂ��doLO[�kÂbQN�PaP � �r�rd
^`by}�bQH�^`bQHlua^É�i�OHlu©��^xP�P $ �KHp�~PiNQP�}M^xdo[¤}g�O�pP_HK[�kcH�ua}�bQdoNq^Éd�ftb��OP\�pHK�~Pa�pHK�Od~dck�dgf�}�u�LObQb�HK[OJª�O�l}g[OP
��PaHp[OJ B�H $ ��dMNQby}�[Ub5��}�NQPnbQ�OPÃkUPa�Ob�� � HK[ bQ�OP���Ny}g[¤u©�Â}�[�k���doLO[�k�b�NQPaPn}�b��i�OH�uy��bQ�OP
u�LObQb�HK[OJ_����}g[�Pi�i}o^¥JoPa[OP�Ny}gb�P�k�}g[¤k b��OPjkUH�^`by}�[�uvP��ª�U�ª�i�OHlu©��b��OPiu�LObQb�HK[OJ_����}g[�P � � ; � �
u�LOby^rd�§�bQ�OPSuvLON�NQPa[cbrf{Ny}MuvbQHpdo[�}��¥^xdM�KLOb�HKdo[ ; � X
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��[�doNqkUPaNebQdªb�P�^xbtH fÅbQ�OP�^`Pj^xbq}gbQHl^xb�H�ua^tbQN�LO�K� }gN�P $ P�}g[�HK[OJ�f{LO�����rPjuvdM[�kUL�u�bQP�ks}g[sPa¢c�«P�NQH Ä
$ Pa[Ub�dM[�bQ�OPZHK[�^`by}�[�uvP�^i¹!� *�º ���4�K�Å¹g¶ ��*+� ·�� � �v¸  ©� �c¸Q¶ ��
o��� �����!��� � �.� ¶�¸�ºµ� *+(�¹	�������)*+(g¹ � ��( �v�
·�� � ���~��·��������o��·���� �����«·~·����!�o�  �(~º � ��¶�¸ � � ���c� � · *��~T YzbjP�}Mu©�][OdckUPsdgfeb��OP��ONy}�[�uy��}g[¤k
��dMLO[�k�b�NQPaP~�c}��K��bQ�OP uvLOb�bQHp[OJª�O��}�[OP�^tJoPa[�PaNy}�bQP�k�LO��LO[cbQHp�ObQ�¤}gbebQH $ Pr�ZPaNQPjNQP $ dg�~Pwk¡T �r�OP
�pHK[OPw}gNe�ONQdMJoNq} $ � }o^ÉN�P�^xdM�K�~P�kÅ�µN�P�^xL��KbQHp[OJªHK[n}S^xdM�KLOb�HKdo[ �; �c}�[�k�bQ�OP uvLOb�bQHK[�J��O�l}g[OP�^e�rPaN�P
uy�OP�uy�~P�knbQd]^xPaP�H fib��OPa��u�LObªdg§ �;¡T�GOdMN¦Pw}ouy��uvLObª�rP�uvd $ �OLObQPwk �¥��bQ�OPs��PaNyuvP�[Ubq}gJoPsdgf
[�dckUP�^_HK[]bQ�OPS�ONy}�[�u©��}�[�k���doLO[¤k b�NQPaP }wf{bQP�N_bQ�OPS[OdckUP�Hp[��i�OH�uy��Hpb\� }o^\JMPa[OPaNq}gbQPwk¨f{doN
�i��H�uy�¨b��OPSuvLObi� }o^r�cHKdo�l}gb�P�k¡T

GIHpJoLON�P �UT Vs^x��dg�j^ib`�rds^�ua}gb�bQPaNj�O�KdMby^idgf ��}gJ }gHK[¤^xb � f{doN }g�p�¥uvLOby^rJMPa[OPaNq}gb�P�kÃf{dMNibQ�OP
Hp[�^xbq}g[�u�P�^ÉHp[0�I}��O�KP �UTp³oT��r�OPª^`P�uvdo[¤k�^Qua}�bQb�PaNr�O�pdobZHK[sbQ�OP\­¤JoLON�P\f{dcuvL�^`P�^rdo[]}�^`LO�ONq}g[OJMP
d�f �OT

�r�sHK[�^`��P�uvbQHpdo[ndgf£GIHpJoLON�P �UTWVU�OHKb }g�O��P�}�Ny^ibQ��}�bibQ�OP�NQP_Hl^r�KHKb�bQ�pP\N�Pa��}�bQHKdM[�^x��HK����Pab`�rP�Pa[
��}�[�k �OT ��[ndMNykUPaNjbQd�^xbq}gb�H�^xb�H�ua}��K�p���~PaNQH f{��b��OH�^rdM��^xP�NQ�M}gb�HKdo[ �«b��OP�N�PaJoN�P�^Q^`HKdo[ uvd~P 6ÃuvHKP�[Ub
Á -¥HK[sbQ��PiPa¢U��NQP�^�^xHKdM[ �n¼ Á - �tÇ�Á	�Z�i}o^euvd $ �OLOb�P�k¦f{doNeP�}Mu©��Hp[�^xbq}g[�u�P~T9�¥}g�O�pP �cT Ê ^x��dg�j^
b��OP_�M}g�pLOPªdgf�Á -e}g[¤k¨bQ��P_P�^xb�H $ }�bQPjdgf�bQ�OP ^xby}�[�kO}�Nyk�kcPa�UHl}gb�HKdo[�dgf�Á -tf{dMNiP�}ouy��Hp[�^xbq}g[�uvP T
GOdMNj^xPa�~Pa[nd�febQ�OP_­Of{b�PaPa[�Hp[�^xbq}g[�u�P�^zÁ -eHl^z[OP�J~}gb�HK�~P~T��jLON\Hp[Ub�LOHKb�HKdM[�H�^rb���}gb ��}�[�k ��}�NQP
��d ^xHKb�HK�~Pa�p��uvdoN�NQPa�l}gb�P�k¡�I��LOb�b��OP�NQPw^xLO�pby^¦d�f_b��OH�^ªPa¢c�«P�NQH $ Pa[Ub kUd�[OdMbs^xPaP $ bQd�^xL��O��doNQb
b��OH�^_[OdMbQHpdo[�T ��P�b��UL¤^¦u�do[�uv�pL�kUP�b���}gbSbQ�OPsdoN�HKJoHp[�}g�ZkUHl^xbq}g[�uvPs�c���i�OH�uy��}g[�Hp[OP��~L�}g�pHKb`�
u�LOby^_dg§ }Ãf{Ny}MuvbQHpdo[�}��e^xdM�KLOb�HKdM[�H�^\[�dobS}¨N�Pa�KHl}g�O�pP�HK[¤kUH�ua}�bQdMN_dgfjb��OP��KHp�~Pa�KHp�Od~dck�bQ��}�bªbQ�OP
Hp[OP��~L�}g�pHKb`���iHK�p�¡��P��cHKdM��}�bQP�k�}�b\dMbQ�OP�Ni[OdckUP�^�T

GIHpJoLON�P �cT R\Hl^I}_^�ua}gb�bQPaN¥�O�pdobtd�f ��}�J~}�HK[�^`b�� f{doN�}g�p�OuvL�by^IJMPa[OPaNq}gbQPwk f{doN�bQ�OPZHK[�^`by}g[¤uvP�^
Hp[ÂdoLON�b�P�^xbs^`LOHKb�P~T'�r�OP�NQP]}g�O��P�}�Ny^�b�d���P }�kUd��i[c�i}�Nyk b�NQPa[¤k HK[ GIHpJoLON�P �cT RU�Z�i�OH�uy�
u�doHK[¤uvH�kUPw^ �iHpbQ��dMLON�Hp[Ub�LOHKb�HKdM[�b���}gb uvLOby^ªJoPa[�PaNy}�bQP�k�[�P�}gNSbQ�OPsbQdM� d�fjbQ�OP��ONy}�[�u©� }g[¤k
��dMLO[�k�b�NQPaP�}gN�P $ dMNQP�L�^`Pvf{LO�ebQ�¤}g[�dMbQ�OPaNq^vT ��P�^`by}�bQH�^`bQHlua}g�p�K���~P�NQH ­¤P�k�bQ�OHl^ªuvdo[ 7QPwuvbQLON�P
�c�nuvd $ �OLOb�HK[OJ�b��OP�N�PaJoN�P�^Q^`HKdM[�uvd~P 6ÃuvHpPa[UbZÁ -iHK[nbQ��P�Pa¢c�ONQPw^Q^xHpdo[ � ¼ÆÁ - � ÇÂÁ	� }o^i�i}o^
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�¥}g�O�pP �UT Ê X �iPa�l}gbQHpdo[�^`�OHK� �rPab`�ZPaPa[ ��}g[¤k � � �e^xbQH $ }gb�P\d�feÁ -Z}g[�knHKbq^ �r}�NQHl}g[�uvP

�_} $ P � 8eLOby^ Á - �t¯{Á - ±
kOu $ LO�Kb�H Vc³ Ä VMRUTWVU³ Ê �~T � �
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�oVcT���� V	�UT � �
��� ���M} ³ Ê R �	���cT��oV ³o³ � T R �
NQdMLOb ³
� � � ���UT � � Ê �~T ���
^`Paba³�u©� V � V Ä RUT � � � �UTp³
�
�c� $ V ³�RU³ V Ê �cT � � R	�UT ���
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GIHpJoLON�P �UTWRUX �zP���}gb�HKdM[�^x�OHp� �rPab`�rPaPa[ ��}�[�k � f{dMN ��P�^xbj��[�^`by}�[�uvP�^

��[�Pa�~P�NQ��u�}o^xP �tÁ - H�^ª[OPaJ~}�bQHp�~P~�t}M^��rPs�rdoL���k�Pa¢c��P�uvb�T �r�OPÃ^ $ }��K�KP�N_bQ�OPÃkUPa�Ob���HK[
b��OPs�ONy}�[�u©��}�[�k���doL�[�k�bQN�PaPs}gbª�i�OHlu©��b��OP�uvLOb_� }o^¦JMPa[OPaNq}gb�P�k¡�¡b��OP $ doNQP��pHK�~Pa�p��HKb H�^
b�d���P��UHpdo�l}gbQPwk¨�c��}��l}gNQJMP���PaNquvPa[cby}gJMP�dgfZ[OdckUPw^vT � �c��}gN�PsuvLOb�bQHK[�J��O�l}g[OPw^\JoPa[�PaNy}�bQP�k
[�P�}gNebQ��P\b�do��d�f¥bQ�OPj�ONy}�[�uy��}�[�k���doLO[¤kÃb�NQPaP $ doNQPiL¤^xPvf{LO��b���}g[�dMbQ�OP�Ny^ �c�j[OP\��dMbQPa[cbQHl}g�
P�¢U�O�l}g[�}�bQHpdo[�d�febQ��H�^r�O�OP�[Od $ P�[Odo[nH�^ibQ�¤}gbjbQ�OPª[OdckUPw^\[OP�}�N\b��OPªbQdo�]dgfeb��OP���Ny}g[¤u©�]}g[¤k
��dMLO[�k b�NQPaP���}a�~Pn}���}�NQJoP�N�[cL $ ��PaNªd�fªkUPw^QuvPa[¤kO}g[cb�[OdckUP�^�T�� f bQ�OHl^¦H�^�b�NQLOP �tbQ�OPa[ bQ�OP
L¤^xPvf{LO�p[OP�^�^\dgfz}¨u�LOb_JoP�[OPaNy}�bQP�k�}�bª[OdckUP � = }�b¦b��OP�[OdckUP � > kUPa��Pa[�kO^_dM[��i�OP�bQ�OPaN doN
[�dob � = H�^Z}g[n}�[�uvP�^`bQdoNZdgf � > TeGOdoN }�uvLOba�cuvdM[�^xHlkUPaNZbQ�OP_[cL $ ��PaNy^ � 	i}�[�k �

�
�c�i�OH�uy��}�NQP

b��OPr��PaNquvPa[cby}�JoPedgf kUP�^�uvPa[�k�}g[cb�[OdckUP�^ f{dMNt�i�OHlu©�ªbQ��PiuvLOb¥H�^��cHKdo�l}gb�P�kª}g[�k�b��OPe�«P�NyuvPa[cby}�JoP
d�f¥[Odo[ Ä kUPw^QuvPa[¤kO}g[cbi[OdckUP�^Éf{dMNr�i�OHlu©��bQ�OPªu�LObeH�^É�cHKdM��}�bQP�k¡�cNQP�^`��P�uvbQHp�~Pa�K� T ��P uvdo[ 7QPwuvbQLON�P
b���}gbjf{doN }�JoHp�~Pa[�uvL�b�� 	 % �

�
T\G¥HKJoL�NQP �cT Ê ^`�Od��j^\bQ��P���PaNyu�Pa[Ubq}gJMP�dgfZb�H $ P � 	 % �

�
}o^
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�¥}g���KP �UT �UX �zPa�l}gb�HKdo[¤^x�OHp� �rP�bx�ZPaPa[ ��}�[�k � � �É^`bQH $ }gb�P_dgf�Á - }�[�k¨Hpby^ �Z}gN�H�}g[¤uvP

�_} $ P � 8eLObq^ Á - �t¯{Á -�±
kOu $ LO�pbQH VU³ Ä �UT R	� �UT Rc³
kO^`� $ HK� � Ä �UT R	� �UT � �
­¤�«P�N VoR � Ä �UT � � �UT �MR
JoPw^Q}oR ³o³
� Ä ³oT �	� �UT�� �
��³ �oVg�l}a� Ê � Ä �cT ���	� � �cT �MR Ê
�l^xPaL VU³ � Ä VUT �	� �UT V �

$ dck �U³M³ ³o³o³ Ä ³oT � � �UT R �
$ dckUJo�pdo� Ê � � Ä VUT � � �UT R �
� �MV��oV R���� Ä �UT��MV �UTK³
�
� � � Ê � ³ � � Ä VUTK³M³ �UT RMR
��V � � � Ê�� � Ä VUTK³
� �UTK³ Ê
��� ���M} ³ Ê R Ä Ê TK³ Ê �UT R �
NQdMLOb ³
� � � Ä �UT V � �UT � �
�U� $ V ³aRU³ Ä ³oT R � �UT V Ê
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}�f{LO[¤uvbQHpdo[�dgf bQ�OPsbQ��P�JoPa[OP�Ny}gb�HKdM[�kUP��ObQ� � dgf bQ�OPsuvL�baT 8e�pP�}gN��K�~��u�LOby^\JMPa[OPaNq}gb�P�k�}�NQP
$ d~^xbZL�^xP�f{LO�¥}gb kUP�^�uvPa[�kO}�[Ubi[�dckUP�^vT
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G¥HKJoL�NQP �cT Ê X9�r�OPjmIP�NyuvPa[cby}�JoPZdgf �rH $ PeHp[ � �OHlu©� 8eLOby^eY\N�Pi¾�doN�Pi�_^`Pvf{LO��}gbe¬jP�^QuvP�[�kO}g[cb
�jdckUP�^j}g[�k �\dM[�kUP�^�uvPa[�kO}�[Ub��jdckUP�^j}o^j}�G¤L�[�uvbQHpdo[ndgf �

GONQd $ bQ��H�^�Pa¢U��PaN�H $ P�[Ub��Ib`�rd�uvdM[�uv�pL�^xHpdo[�^s}gN�P�kcNy}a�i[�T GIHpNy^`ba�ZuvLObQb�HK[OJ�����}g[�P�^�}�NQP
$ doNQPZ�KHp�~Pa�K�_b�d_��P\L¤^xPvf{LO�¤}gbekUPw^QuvPa[¤kO}g[cby^tdgfÅb��OPi[OdckUP }gbe�i�OHlu©��b��OPjuvLObt� }o^IJMPa[OPaNq}gb�P�k¡T
� P�uvdo[¤k¡�«b��OH�^iNQP���}gb�HKdM[�^x�OHp��kUP��«P�[�kO^\�pHKbQb��KPªdo[�b��OP�kcPa�ObQ�]HK[]bQ�OPSbQNQP�P�}gbj�i�OHlu©�]bQ�OP uvLOb
� }o^eJoPa[OP�Ny}gb�P�k¡T��\dckUP�^e[OP�}gNeb��OP\b�do�sdgf¥b��OP\��Ny}g[¤u©��}g[�ks�«dMLO[�k�b�NQPaPj}�NQP_�pHK�~Pa�p�_bQdS��}a�~P
b��OP $ d ^xb kUP�^Qu�Pa[�kO}�[Ubq^v�Å^xd]uvLObq^\JoPa[�PaNy}�bQP�k]}gbªbQ�OPw^xP�[�dckUP�^ª}gN�P��KHK�~P��K�sbQd���P�bQ��P $ d~^`b
L¤^xPvf{LO�ÀT
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|oL¤^xb�}o^¡H�^¡b��OPZua}o^`PrHp[ª^x��}�NQHp[OJ\�¤^xPaL�kcdcuvd~^`btHK[Uf{dMN $ }�bQHpdo[��ab��OPt��PaNxf{dMN $ }�[�uvPedgf�bQ��PÉ��Ny}g[¤u©�
}�[�k�u�LObi}��KJodMNQHpbQ� $ u�}g[���PªH $ �ONQd��~P�k��c�n^x�¤}gNQHp[OJ�uvLOby^rHp[�do[�P�dgf�b`�rd�� }w��^vTeG¥HKNy^`ba�cbQ�OP
[cL $ ��PaNId�f¥[OdckUP�^ePa�M}g�pL�}gb�P�k�u�doLO�lk ��PjNQP�kUL¤uvP�k¡T �~P�uvdM[�k¡�~bQ�OPjbQH $ PrN�P��~LOHKN�P�k�bQdª�ON�dcuvP�^Q^
}�[OdckUPSuvdMLO��kn��P¦N�P�kUL�u�P�k¡T

�r�OP�NQP�}gNQPsb`�rdn��d~^�^xHK���KP�N�P�}o^`do[�^ª�i�U��^`��}gN�HK[OJ uvLOby^ª} $ do[OJ]bQ�OPs�ON�dcuvP�^Q^`doNq^�uvdMLO��k
N�P�kUL�u�P�bQ��P�[cL $ ��PaNid�fZ[OdckUP�^_HK[]bQ�OPS�ONy}�[�uy��}g[�k���doL�[�k b�NQPaP T_GIHpNy^xb��¡^`HK[�u�P�uvLObq^\JoP�[ Ä
P�Ny}gb�P�k�}�bjkUH §ÅPaN�Pa[UbZ�ONQdcu�P�^Q^`doNy^j}gN�PªJoPa[OP�Ny}gb�P�k�f{doN kUH §ÅPaN�Pa[Ub"�Åm ^xdM�KLOb�HKdo[¤^rdcuauvLON�NQHK[�Js}gb
��d ^Q^xHp�O�K��kcH�^xbq}g[cb_�Kdcu�}gbQHpdo[�^_Hp[�bQ�OP��ONq}g[�uy��}g[¤k ��doL�[�k�bQN�PaP~��^`��}gN�HK[OJ]uvL�by^_} $ do[OJ�bQ�OP
��NQdcuvP�^�^xdMNy^ $ }a�_��}a�~Prb��OPiPv§ÅP�uvb¥dgfÅ�OL�HK��kcHK[OJª} Byuvd $ �O�KP $ Pa[~by}�NQ���i^xPab¥dgf uvLObq^ b�d¦b�HKJM�Ub�Pa[
b��OPr�pHK[OPw}gN��ON�doJoNq} $3$ HK[OJiN�Pa��}�¢O}�bQHKdM[�T9�~P�uvdM[�k¡�~u�LOb¥^xPa�¤}gNy}�bQHpdo[�H�^¥}\�OP�LONQHl^xbQHluI�ON�dcuvP�kULON�P~T
�r��PaNQPvf{dMNQP~�c}�[¨Hp[OP��~L�}g�pHKb`�_f{doLO[¤k¨}�brdM[OP_�ON�dcuvP�^Q^`doN $ }a� uvLObrd�§]bQ�OP\f{Nq}ouvb�HKdM[�}g� ^xdo�pLObQHpdo[
}�bs}g[OdMbQ�OP�N��ONQdcuvPw^Q^xdMNa�ePa�~Pa[�H fjb��OPn^xP���}gNq}gbQHpdo[ÂNQdMLObQHp[OP�^ªbQ�OPaN�P�fÀ}gHp�rb�d�­�[�k�}�uvL�bQbQHp[OJ
����}g[�P~T �rdob��Âdgf bQ�OP�^`P��i}a��^¦Hp[��i�OH�uy��b��OP�[cL $ ��PaNªd�fj[OdckUP�^ $ HKJM�Ub �«PnN�P�kUL�uvPwk fÀ}g�p�
L�[�kUPaNib��OPSua}gb�PaJodMNQ�ndgf£}ouy�OHKP��UHp[OJ�hjd~}��t�edgf£}g[]HK[Uf{dMN $ }�bQHKdM[n^x�¤}gNQHp[OJ�^Quy�OP $ P~T

�r� ^x�¤}gNQHp[OJÂuvL�by^v�i�ZP�}g�l^xd $ HKJo�cb�N�P�kUL�u�P�bQ��P�bQdMby}��_bQH $ P�NQPw�µLOHpNQP�kÂbQd��ONQdcu�P�^Q^n}
[�dckUP~T � �«PwuvH ­Åu�}g�K�p�~�Uf{doN uvLObQb�HK[OJs�O�l}g[OP�^jbQ��}�b_NQP��~LOHpNQPS}�^xHpJo[OH ­Åua}�[Ub } $ dMLO[cb\d�febQH $ PªbQd
JMPa[OPaNq}gb�P~�¡�rP uvdoL���k��OdM�«P�b�dnL�^xPsuvd $3$ LO[OHpua}gb�HKdM[�bQdnPa�pH $ Hp[�}gb�P_bQ�OPS[OPaP�k�b�d�JoP�[OPaNy}�bQP
b��OP�^`P B�Pa¢c�«P�[�^xHp�~P���uvL�by^�}gb $ }g[c���ON�dcuvP�^�^xdoNq^vT �r��^`��}gN�HK[OJ uvLObq^�HK[�b��OH�^ $ }gbQb�PaNa�¥�rP
$ PaPabihjd~}g���Q�edgf£}g[]HK[Uf{dMN $ }�bQHKdM[n^x�¤}gNQHp[OJ�^Quy�OP $ P~T

��Pi�iH�^`��bQdªH $ ��NQd��~PtdoL�Nruy��}�[�uvP�^Id�f }ouauvd $ �O�pH�^x��HK[OJªhjd~}g�l^e��}g[�ks�Q���i�OHK�pP $ Hp[OH $ HK� Ä
Hp[OJ�b��OPs^Q}MuvNQH ­ÅuvP $ }okUPSHK[�}ouy�OHpPa�UHp[OJsbQ�OP�dMbQ�OPaN Jod~}���^�T ��P��ZdoLO�lk��KHp�~P¦b�d]}ouauvd $ �O�pH�^x�
L¤^xPvf{LO� ^x��}�NQHp[OJ�d�feu�LOby^r�i�OHp�KP $ HK[OH $ Hp�aH [OJ_bQ��P¦[cL $ ��PaNedgf $ P�^Q^�}gJMP�^r��}o^�^xP�kÅ�O��}g�l}g[�uvHp[OJ
b��OP $ P $ doN��¦N�P��~LOHKN�P $ Pa[cby^Id�f¥bQ�OP �ONQdcuvPw^Q^xdMNy^���}g[�knkUdMHK[OJ�b��OH�^eHK[n}�� }w�sbQ�¤}gbikcd~P�^z[�dob
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u�do[�^`L $ Pi}j��}gN�JoPi[cL $ �«P�N�dgf 8Zme� uv�Ou��KP�^¡b���}gbeu�doLO�lk��«P�bQbQP�NI��Pj^x��Pa[cbtPa�M}��KL�}�bQHK[�J_[OdckUP�^
d�febQ��P¦��Ny}g[¤u©�]}g[¤k¨��doLO[¤k¨bQN�PaP~T

��[�b��OPn[OPa¢cb�^`P�uvb�HKdo[¤^v�t�rPÃkUP�^Qu�NQHK��Pn}¨f{Nq} $ P��rdoN���HK[��i��H�uy��bQd�b�P�^xbSH�kUP�}M^ f{dMN�bQ�OP
^`��}gN�HK[OJsdgfÉuvLOby^rHp[]}���}gNq}g�K�pPa���ONq}g[�uy�]}g[�k]uvLObj}g�pJodMNQHKb�� $ T

�������
	 � � � � ��� � �

�jLONtf{Nq} $ Pa�ZdoN�� f{dMNeuvLObZ^`��}gN�HK[OJSuvdM[�^xHl^xby^td�f¥}_[UL $ ��PaN¥dgf uvLObe��d~do�l^É�pdcua}gb�P�k�do[s�M}gNQHpdoL�^
��NQdcuvP�^�^xdMNy^vT �e}ouy��d�f¥bQ�OPw^xPªuvL�bÉ��d~dM��^i^xP�NQ�~P�^e}�kcH�^xb�HK[�u�bÉ��LONQ��d~^`Pª}g[¤k���}o^i}S^xPabed�f�}g�KJMd Ä
N�HKb�� $ ^Éb���}gb do��PaNy}�bQPSdo[�HpbaT �j[]P�}ouy�n�ONQdcuvPw^Q^xdMN � = �ObQ�OPaN�PS}gNQPSbQ�ON�PaP���d~dM��^ � ��� � ������� = �
	�
 � 	 � 	�� � = ��}g[¤k¨°�
�� ����� 	�� ° ����� = T���[�}ok�kUHKb�HKdo[ �I}�[Odob��OPaNª��d~do�À�tua}��K�KPwk¨bQ��P�����
�����
y° ����� ��H�^
$ }gHK[cby}�HK[OPwk��U�s}�^`�«PwuvH�}��«��NQdcuvP�^�^ ���OT9��P_[Od�� �ON�HKP��¤�skUP�^Qu�NQHK��PjbQ�OPjf{LO[�uvb�HKdo[¤}g�KHpb`��}g[¤k
Nq}gb�HKdo[¤}g�KPª��Pa�OHp[�k�P�}ouy�n��d~do��T

� � � ������� =

� � � ������� = uvdM[�^xHl^xbq^\dgfz}g�K��uvLObq^\�Kd }okUPwk Hp[Ub�d�bQ�OP �Åm ^xdM�K�~PaN � ^ $ P $ dMNQ��}gbª�ON�dcuvP�^Q^`doN � = T
��Pr�ZdoLO�lk¦�pHK�~PebQd_��P }g�O�pPrbQd HK[�uvdMNQ��doNq}gb�Pj}o^ $ }�[U� L�^xPvf{L��OuvL�by^�HK[cbQdjbQ�OP"�Åm�}M^I��d~^Q^`HK�O�pP~T

� 
 � 	 � 	�� � =

�r��P $ }�HK[n�OLON��«d ^xP�d�f 	�
 � 	 � 	�� � = Hl^zb�dn^xP�NQ�~PS}o^j}�ua}Mu©�OP_f{dMNªuvLObq^zb���}gbjdo[�u�P�}g���«Pw}gNQPwk
Hp[ ��� � ������� = }g[�kÂ��}a�~P���PaPa[�N�P $ d��~P�k¡T0��P¨�¤}w�~P�^xP�Pa[ÂHK[�dMLONs^xP��~LOPa[cbQHl}g� ^xbQL¤kU��bQ�¤}gb
kcPa�KPab�HK[OJSLO[O[OPwuvP�^Q^�}gN��nuvLObq^Éf{NQd $ bQ�OP_�pHK[OPw}gNi�ON�doJoNq} $ }g[¤k¨^`bQdMNQHK[�J�b��OP $ HK[]}�uvLObi��d~do�
Hl^\�~PaN���L�^xP�f{LO�If{doN bQ�OPs^`P��µL�Pa[Ub�H�}��¥}g�KJMdoN�HKbQ� $ �¡}�[�k�bQ��PaNQP�Hl^z[OdnN�P�}o^`do[�bQdn��Pa�pHKPa�~PªbQ�¤}gb
b��OPS^xHpbQL�}�bQHKdM[n�rdoL���k¨��PSkUH §¡P�NQPa[cbiHK[n}���}�Ny}g�p�KPa�ÅPa[c�UHpNQdo[ $ Pa[cbaT

��[�fÀ}ou�ba�¡Hp[�}���}�Ny}��K�KP��e}g�pJodoN�HKb�� $ �ObQ��P���}o^�^xHK[�J¨d�fZ[OdckUP�^ªkULOP�b�dn�~L�}g�pHKb`�n��}g�l}g[�uvHp[OJ
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Hp[�uvN�P�}o^`P�^zb��OP��pHK�~Pa�pHK�Od~dck�d�f 7QL $ �OHp[OJ�f{NQd $ do[OPSNQPaJMHKdo[�d�febQ��P�^xPw}gNyuy��b�NQPaPªb�dn}g[OdMbQ�OP�NaT
Y ^�^x�Od��i[ �c��b��OPnPa¢U��PaN�H $ P�[Ubªdgf �~P�uvb�HKdo[ �cTK³oT �U�ZuvLObq^�}�NQP $ doN�P��KHp�~Pa�K��b�d���PnL�^`Pvf{LO�
H fiL�^`P�k�HK[�b��OP�N�PaJoHpdo[�HK[��i�OH�uy��bQ�OPa���ZPaNQPsJoP�[OPaNy}�bQP�kÅT �r�OPaN�Pvf{doN�P~�I�ZP���NQP�^`L $ P�bQ�¤}gb
$ doNQPju�LOby^e�iHK�K���«P NQP $ d��~P�k_f{NQd $ b��OP\b��OPª}MuvbQHp�~Pj^xPabeHK[Ã}¦��}�Ny}g�p�KPa�Å}��KJodMNQHpbQ� $ b���}g[�Hp[n}
^`P��~LOPa[cbQH�}���do[OP~��^xdS��}a�UHp[OJ 	�
 � 	 � 	�� � = }w�M}�HK��}��O�KPjbQds^`bQdMNQP_b��OP�^xP uvLOby^eH�^e�~PaNQ�SH $ ��doN�by}�[Ub�T

� 
�� ����� 	�� ° ����� =

� 
�� ����� 	�� ° ����� = uvdo[�^`H�^`by^idgf£uvLOby^rJMPa[OPaNq}gb�P�kn}gbj}��ONQdcuvPw^Q^xdMN � > 	�4 �¼ �tbQ��}�bi�rPaN�P_��}M^Q^xPwk
b�d��ONQdcu�P�^Q^`doN � = T���b�Hl^¦[OdMb�JoL�}�Ny}�[Ub�PaP�k�b���}gb�b��OPnuvLObq^¦Hp[�°�
�� ����� 	�� ° ����� = �iHK�K�ePa�~P�N¦��P
}MkOkUP�knbQd ��� � ������� = T

» ��
�� ��
y° �����

�r��P ����
�����
©° ����� ��do��k�^ruvLObq^Éb���}gb }gNQP JoPa[OP�Ny}gb�P�ks}gbrb��OP_�M}gN�HKdML�^É�ON�dcuvP�^�^xdoNq^i}g[�k�ua}g[���P
�~LOPaN�HKP�ks�U����NQdcuvP�^�^xdMNy^ibQd�­�[�k��UHpdo�l}gbQPwk¨u�LOby^�T
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JMPa[OPaNq}gb�P�k¡T

��&� 	��
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�ZPS^Q}a� bQ�¤}gb uvLOby^rJMPa[OPaNq}gb�P�k�[OP�}gNjbQ��P¦b�do�]dgfeb��OPª�ONy}�[�u©�]}�[�k¨��doL�[�k�bQN�PaPª�rPaN�P $ doN�P
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��HKJo��P�^xb_��L�u©�~P�b\��}M^_bx�Zdn�«d ^xHpbQHK�~P�¯�}�[�k N�Pa��}�bQP�k�±iPv§ÅP�uvbq^vTSGIHKNq^xba�ÅbQ�OP $ }�byuy��dM�«P�Ny}gb�HKdM[
b�H $ PªHl^ N�P�kUL�u�P�k¡T+�~P�uvdM[�k¡��H f }��KH $ HKb�P�k�[UL $ ��PaNjdgf uvLObq^¦}�NQP�kUP�^`HKNQPwk¡�¡��PaNxf{dMN $ Hp[OJsbQ�OP
$ }gbyuy��Hp[�b��OH�^j�i}a��N�PabQLON�[�^_bQ�OPCBQ��P�^`b8�]uvLOby^if{NQd $ b��OP���d~do�ÀT �\dMbQPsbQ��}�b¦b��OP��OL�uy�~Pabq^
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� }a��HK[n�i�OHlu©�nbQds}Muauvd $ �O�KHl^x��b��OH�^rHl^rbQdsdo[O�p�nuy�OP�uy��b��OP_­�Ny^`bzf{Pa�Æ�OL�uy�~Pabq^£f{doNj�cHKdo�l}gb�P�k
Hp[OP��~L�}g�pHKb�HKP�^�T���[ÂbQ��P�u�}o^xPnd�f ����
�����
©° ����� �ebQ�OPaN�PnH�^�}g[ }��KbQP�NQ[�}�bQHK�~P��i}a��bQd��KH $ HKb bQ�OP
[cL $ ��PaNidgf uvLObq^_uy�OP�uy�~P�k f{doN �UHpdo��}�bQHpdo[�T$8ePaNQbq}gHK[��K�~��H fZ}�uvLOb_��}M^_}g�pNQP�}MkU����PaP�[���}M^Q^xPwk
b�d�} ��NQdcuvP�^�^xdMNa�eHKb�H�^S�µL�HKbQP�LO[O�KHp�~Pa�K��b���}gb�b��OP]^xdM�KLOb�HKdo[Â��}M^Q^`P�k¿f{N�d $ b���}gb��ON�dcuvP�^�^xdoN
�ZdoLO�lk�Pa�~PaN��«P �UHpdo��}�bQP�ksbQ�OP uvLOb }gJ~}�HK[�T��r�cL�^v�c�U�s^`H $ �O�p���~PaP��OHK[OJ bQNy}Mu©�sdgf¥�i��H�uy��uvL�by^
�¤}w�~P���PaP�[���}o^�^xP�k�b�dn�i�OH�uy���ONQdcu�P�^Q^`doNy^��t}�[cL $ ��PaNid�fjuy�OP�uy�O^rf{doNª�cHKdM��}gb�HKdM[�uvdoLO�lk ��P
}a�~dMH�kUP�k�}gb ����
�����
y° ����� T

Y ^`P�uvdo[¤k�^xbQNq}gb�PaJo��f{dMNr^`Pa�KPwuvbQHp[OJ_u�LOby^I[�dobebQd $ }�byuy�¦Hl^IbQdª�~PaP���bQNq}ouy��d�f¡b��OPj}a�~PaNy}�JoP
kcH�^xbq}g[�u�P�dgfZb��OP�uvL�b\b�d�P�}ouy�¨f{Nq}ouvb�HKdM[�}g�t��dMHK[cbzf{dMN_�i�OH�uy��Hpb\� }o^\P��~PaNju©��P�u©�~Pwk f{doN_�cHKd Ä
�l}gb�HKdo[ T_¯ �r�]uvdM[U�~Pa[cbQHpdo[��cbQ�OP kUH�^`by}�[�uvP��iHp�K����P���d ^xHKb�HK�~PªH f�bQ��P�HK[�P��µL¤}g�KHpb`��Hl^z�cHKdM��}gb�P�k«±qT
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�r��H�^ $ P�}M^xLON�P�JoHK�~Pw^¦}�[�}�bQLONq}g�ZNy}g[��UHp[OJnbQd�b��OPsH $ ��doN�by}�[�uvP�dgfzuvLObq^ �]bQ�OPs��}�NQJMPaNªbQ�OP
kcH�^xbq}g[�u�P~�Ub��OP $ dMNQP_�pHK�~Pa�p��}�uvLObiHl^Éb�d��«Pª�cHKdM��}gb�P�k��c��}¦f{Nq}ouvb�HKdM[�}g�¥^`do�KL�bQHKdM[�T �\d��rP��~PaNa�
�ZPs^Q}a� Hp[5�~P�uvb�HKdM[ �UTK³MT���bQ�¤}gbSkUH�^`by}�[�uvP $ }a�n��Ps}Ã�ZP�}g� $ P�}M^xLON�P�dgf bQ�OP�H $ ��doN�by}g[¤uvP
d�fZ}�uvLOb�T

��[�b��OPªua}M^xPªdgf 	�
 � 	 � 	�� � = }g[�k�°�
�� ����� 	�� ° ����� = �UdM[�uvPª}�uvL�brH�^ $ }gbqu©��P�k�}�[�kn}okOkcP�k�bQd
b��OP0�Åm NQPa�l}g¢�}gb�HKdo[ � b��OPa[�HKbªH�^ªkUP��KPab�P�kÃf{N�d $ bQ��P���d~do�ÀT0�r�OH�^_�OP��K��^_�~PaPa�]bQ�OP�^xHp�aP�^_dgf
b��OP�^`P¦��d~dM��^_^ $ }g�p��T

� � � � �

��Pj�iH�^x��bQdSkUPa�pPabQP uvLObq^�f{N�d $ ��� � ������� = f{dMNrb��OP_^�} $ PiN�P�}o^`do[�Hp[n}_��}gNq}g�p�KPa�Å}g�pJodMNQHKb�� $ }o^
�ZP�kUd�HK[�}�^xP��~LOPa[cbQHl}g��do[�P �nb�d�P�}o^`P�b��OP�^`do�KL�bQHKdM[�dgfZbQ��P��KHp[OP�}�Ni�ONQdMJoNy} $3$ Hp[OJ�NQPa�l}g¢ Ä
}�bQHpdo[�T9��PªL�^xPªbQ��Pª^xb�Ny}gb�PaJo��f{dMNi�OLONQJMHK[OJsu�LOby^Éf{N�d $ ��� � ������� = kUP�^�uvNQHp��P�k�HK[ �~P�uvb�HKdo[ �cTK³
�¿� f_b��OP]kUL�}��i�o}�NQHl}g�O�pP�u�doNQN�P�^x��dM[�kUHK[�J�b�d�b��OP]uvLOb���}M^ ��PaPa[ �aPaN�d�f{doN �Âuvdo[¤^xP�uvL�bQHK�~P
N�doLO[¤kO^v��HKbZH�^r�OLON�JoP�k�¯�}�[�k $ d��~P�k�bQd 	�
 � 	 � 	�� � = ±yT

GOdoNjbQ��P�u�LObi��d~do��^��¡bQ��P¦��LONQ��d~^`P�dgfe��LONQJMHK[OJsbQ�OPSuvL�by^rH�^ib`�rd�f{do��kÅTrmtLON�JoHK[�J�b��OPSuvLOb
��d~dM�ikUP�u�NQP�}M^xP�^\b��OP�bQH $ P�N�P��~LOHKN�P�k¨b�d�^`P�}gNqu©��b��ONQdMLOJo� bQ�OPsuvL�b_��d~do���¥�OPa�p�OHK[OJÃ}ouy�OHKPa�~P
hjd }g���Q� �sH $ ��NQd��UHp[OJ�b��OP_�l}gbQP�[�uv�sdgfZ}MuauvP�^�^rbQdsuvLObq^vTeY\�l^xd��U�OLON�JoHp[OJ�b��OPSuvLObZ�«d~dM� $ }a�
��PjNQP��~LOHpNQP�k�kUL�P\b�d�bQ��P\�pH $ HpbQP�kª} $ doLO[cbedgf $ P $ doN��ª}gb }¦�ON�dcuvP�^�^xdoN�T �r�OH�^Zua}g[s��P_^`PaPa[
}M^\}�bQb�P $ �Ob�HK[OJSbQds}ouy�OHpPa�~P¦hjd }g��� �´dgf£}g[�Hp[Uf{doN $ }gb�HKdM[n^x��}�NQHp[OJ�^�u©��P $ P~T ��P¦d�§ÅPaNib`�rd
^`bQNq}gbQP�JoHKPw^Éf{doNi�OLON�JoHp[OJ�bQ�OPSuvL�br��d~do�l^ ��}�NQP�}MuvbQHp�~P_^`bQNq}gbQP�Jo�n}�[�kn}��ONQd }ouvb�HK�~Pª^`bQNy}�bQPaJM�~T

�r�OPjNQPw}ouvb�HK�~Pr��LONQJMHK[OJS^xb�Ny}�bQPaJM���rdoN��O^e}M^£f{do�p�Kd��j^vT �e}ouy��d�f�bQ��PjuvLObe��d~do��^eH�^tJoHp�~Pa[s}
$ }g¢cH $ L $ ^`HK�aP~T�� ftb��OPSuvLObr��d~dM�tNQP�}Mu©��P�^Éb��OH�^ $ }�¢UH $ L $ ^xHp�aP~�cbQ�OPa[]}suvPaN�by}gHp[�f{Ny}MuvbQHpdo[
d�fZbQ�OP�B��rdoNq^xb5��uvLObq^_}gN�PskUPa�pPabQP�k�f{NQd $ bQ��PsuvLOb_��d~do�ÀTs��[�kcPv­�[OHp[OJ��i��}�b¦Hpb $ P�}g[�^if{doN
dM[OP�u�LOb�bQd���P B��rdMNy^xPm��bQ��}�[ }�[Odob��OPaNa� }g�K�id�fªbQ��P¨��NQP�uvPwkUHK[OJ�kcH�^Qu�L�^Q^`HKdo[¤^�}g��doLOb�bQ�OP
N�Pa��}�bQHp�~P¨H $ ��doN�by}g[¤uvPndgf uvLObq^�ua}�[ ��P�}g���O�KHpP�k¡TÆGOdoN�Pa¢�} $ �O�KP~�tb��OP�}a�~PaNq}gJMP�kUHl^xby}�[�uvP
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$ P�}o^`LONQPSHK[cbQNQdckcL�uvP�k�Hp[�bQ�OPs�ONQP��UHpdoL�^_^`P�uvb�HKdo[ �¡bQ�OP�dMNQHpJoHK[¤}g�e�UHpdo�l}gbQHpdo[�kUHl^xbq}g[�uvP ����doN
b��OPªJoPa[�PaNy}�bQHKdM[]kUPa�Ob�� � uvdoL���k���P¦L¤^xP�knbQdskUP�u�H�kUP_�i��H�uy��u�LOby^rb�d��OL�NQJoP T

�r�OPÂ�ON�d~}MuvbQHp�~P��OLON�JoHK[�J ^`bQNy}�bQPaJM� f{doN�u�LOb���d~do��^ 	�
 � 	 � 	�� � = � °�
�� � ��� 	�� ° ����� = ��}g[¤k
����
�� ��
y° ����� �ZdoN��O^ $ L¤u©��Hp[ b��OP�^�} $ P]�i}a� }o^ f{dMN ��� � ������� = TÆGOdoNn}�JMHK�~Pa[ ^`do�KL�bQHKdM[��
b��OPskUL�}��t�M}gN�H�}g���KP�f{doNS}nuvLOb HK[�do[�P�dgfib��OP�^`P��«d~dM��^_H�^jP��µL¤}g�tb�d¨��PaNQd�H febQ��PsuvLOb_Hl^ [�dob
�cHKdM��}�bQP�k¡�Z}g[¤k HKb�H�^�[OdM[ Ä ��PaNQd�H fªb��OP]uvLObsH�^��UHpdo�l}gbQPwk¡T �r�cL�^��zH fª}�uvLObs��}M^�[Odobs��PaPa[
�cHKdM��}�bQP�kn¯ dMNrHKbq^rkUL¤}g�¡�M}�NQH�}��O�KP ��}o^e�«P�Pa[��aPaN�dU±¥f{doN��suvdM[�^xP�u�LObQHp�~PiNQdoL�[�kO^v�Ob��OPa[�b��OP uvLOb
Hl^ikUPa�pPabQP�k�f{NQd $ bQ�OPª��d~do�ÀT �\dob�PªbQ��}�b\Hp[¨dMNykUP�NibQdsH $ �O�pP $ Pa[~bebQ�OHl^r�ONQd }ouvb�HK�~Pª^`bQNy}�bQPaJM�~�
}��K��uvLObq^\HK[�}�u�LOb_��d~do� $ L�^xbj��Psu©�OPwu©�~P�k�f{doNª�UHpdo�l}gbQHpdo[]P�}ouy��bQH $ Pª} $ }gbqu©�ndM�«P�Ny}gb�HKdM[
Hl^r��PaNxf{dMN $ P�kÅT

��������� � � � ������
������ � �!������� ��� � �

��P�[Od�� kcP�^QuvN�HK��P��Od�� b�dnH $ �O�pP $ Pa[UbZJoPa[�PaNy}��If{Pabyuy��}g[¤k �ON�Pvf{Pabqu©�]HK[Uf{dMN $ }�bQHKdM[�^x��}�N Ä
Hp[OJ�^Quy�OP $ P�^_L�^xHp[OJ�bQ�OP]uvL�b��«d~dM��^��rPn��}a�~PnkUP�­�[OP�k¡T��~HK[¤uvPnuvLOb�bQHp[OJ��O��}�[OP�^�}�[�kÂuvLOb
$ }g[�}�JoP $ P�[Ub }gNQPSPv§ÅP�uvb�HK�~P_b�d~do��^jHK[�}�^xP��~LOPa[cbQHl}g���ONq}g[�uy��}�[�k�uvLOb }g�pJodoN�HKb�� $ �O�rPS}���^xd
��NQd��UHlkUPsbQ�OHl^ fÀ}ou�HK�KHpb`�¨Hp[�doL�N���}�Ny}g�p�KPa�Z}��KJodMNQHpbQ� $ T0�r�cL�^��t}g�p�iuvL�b�^`��}gN�HK[OJ�^�u©��P $ P�^i�rP
u�do[�^`H�kUPaNiL¤^xPªbQ�OPª��d~do�l^ ��� � ������� = }g[�k 	�
 � 	 � 	�� � = T

��&��  �� � ��� � � � � �

��djH $ �O�pP $ Pa[Ub�bQ�OP $ }o^`bQPaN Ä �ZdoNQ�~P�N�uvLOb¥^`��}gN�HK[OJ ^Quy�OP $ P~���rPe�iHK�p�oL�^`P ����
�� ��
y° ����� T � �OPa[
}ª�ONQdcu�P�^Q^`doN�� = JoPa[OP�Ny}gb�P�^r}�u�LOba�cHKbeH�^Z}okOkUPwkÃb�d ��� � ������� = }g[¤k�}g�l^xd���}M^Q^xPwkÃb�d � � �i��PaNQP
Hpb�Hl^ ����}ou�P�k�HK[ ����
�� ��
y° ����� T ��[ doNykcPaN�b�d�­�[�k }��cHKdo�l}gb�P�kÂuvLOba� }��ONQdcu�P�^Q^`doN � = ­�Nq^xb
�~LOPaN�HKP�^ 	�
 � 	 � 	�� � = T �Àf [Odn�UHpdo�l}gbQPwk�HK[OP��~L�}��KHKb�HKP�^i}�NQP�f{doLO[¤k¡� ����
�����
y° ����� Hl^_�µL�PaNQHpP�k¡TS�Àf
[�d¨�cHKdM��}�bQP�k�Hp[OP��~L�}g�pHKbQHpP�^j}gNQP�f{doL�[�k Hp[ ����
�����
©° ����� ��bQ�OP�[�b��OP��ONQdcu�P�^Q^`doN��iHp�K��}gb�bQP $ ��b
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b�d�JMPa[OPaNq}gb�P�}��cHKdM��}�bQP�k�HK[�P��µL¤}g�KHpb`���U�n^`do�p�UHp[OJ�bQ�OPS^`Pa��}gNq}gb�HKdo[]�ONQdM�O�KP $ T
�r�OP]��}�NQJoPw^xbs}okc�o}�[Ubq}gJMP�dgfªb��OH�^�uvL�b�^`��}gN�HK[OJ ^Quy�OP $ PsH�^�b���}gbsL�^`Pvf{LO� uvLOby^�u�}g[ ��P

^`��}gN�P�k¨�c����}M^Q^`HK[OJ�} $ HK[OH $ }��O[UL $ ��PaNZdgf�LO[O[OP�u�P�^Q^�}gNQ� $ Pw^Q^Q}�JoP�^�T9�r�OPS�OHKJMJoP�^`bjkUNy}a� Ä
�¤}ouy��dgf¥bQ��H�^e^Quy�OP $ PZH�^tbQ�¤}gbr��NQdcuvP�^�^xdMN � = �i}�HKbq^£HlkU�KPi�i��HK�KPj�i}�HKb�HK[OJ_f{doN }ªuvLObebQdSNQPab�LONQ[
f{N�d $ � �«Tj��b\b��OPaN�Pvf{doN�P�^`bQN�HK�~P�^ibQd�}ouy�OHKP��~P�hjd~}g�l^ª�r}g[¤k��Q�Q�rd�fZ}g[�Hp[Uf{doN $ }gb�HKdM[�^`��}gN�HK[OJ
^�u©��P $ Pj}gbib��OPªPa¢c�«P�[�^xP_d�frhjd }g�¥�Q�yT�Y\��^`dO�O}��K� uvLOby^i}�NQPª^`bQdMNQP�k�do[��K��Hp[�do[OPª�pdcua}gb�HKdo[ �O^xd
} $ P $ doN���H $ ��}���}�[�uvP $ }a��dcuauvLON��O�i�OH�uy�nuvdM[Ub�Ny}okcH�uvbq^rdoLON_hjd~}��¥��� dgfZ}�[nHK[Uf{dMN $ }�bQHKdM[
^`��}gN�HK[OJ�^x��^xb�P $ T

� �#��&�� � &��	 � ���������  ���


��d�H $ �O�KP $ P�[Ubªb��OP��ON�d~}MkOua}o^`b Ä �ONQP�f{Pabyuy� uvL�b�^`��}gN�HK[OJ ^Quy�OP $ P ��°�
�� � ��� 	�� ° ����� = H�^�L�^`P�k¡T
� ��Pa[n}�uvLObZH�^eJoPa[OP�Ny}gb�P�k�}�bj}¦�ON�dcuvP�^Q^`doN�� = �UHpbrH�^Z}okOkcP�k�bQd ��� � ������� = }g[�k�bQ��Pa[���}M^Q^xPwk
b�d�}��K� � > 	 4 �¼ �Q�I�i�OP�NQP�Hpb¦Hl^¦�O�l}ouvPwk Hp[�°�
�� ����� 	�� ° ����� > T]��[�doNqkUPaNSbQd¨­¤[�k�}��cHKdo�l}gb�P�k
Hp[OP��~L�}g�pHKb`�~���ONQdcu�P�^Q^`doN � = ­�Ny^`bª�~LOPaNQHpP�^ 	�
 � 	 � 	�� � = � b��OPa[n°�
�� ����� 	�� ° ����� = T�� fZ[Od]uvLObq^¦}�NQP
$ }gbyuy�OP�k¦f{N�d $ PaHKb��OPaNedgf¥b��OP�^`Pª^xdMLONyuvPw^v� � = b��OPa[n}�bQb�P $ �Obq^£b�d�JMPa[OPaNq}gbQP }�[OPa� �cHKdo�l}gb�P�k
Hp[OP��~L�}g�pHKb`���c�n^xdM�K�cHK[OJ�b��OPS^xPa��}�Ny}�bQHKdM[��ON�do�O�pP $ T

�r�OP $ }�HK[�}okU�M}�[Ubq}gJoPSdgf�bQ�OPª�ON�d~}MkOua}o^`b\��NQPvf{Pabqu©�Ã^x��}�NQHK[�Js^Quy�OP $ Pjd��~PaNrb��OP $ }M^xbQP�N
�ZdoN��~PaNe^Quy�OP $ PÉHl^IbQ�¤}gbtb��OPibQH $ PrN�P��µL�HKNQPwk¦bQd $ }gbqu©� }¦u�LObtH�^¥NQP�kUL¤uvP�k�^xHp[�uvP }g�K��bQ�OPjuvL�by^
}�NQP ^xbQdMNQP�k��pdcua}g�p�K�ndo[�b��OP���NQdcuvP�^�^xdMNaT �\d��rP��~PaNa�cHK[�dMNykUP�N_bQd�}ouau�d $ �O�pH�^`�¨b��OH�^��¡}s��}gN�JoP
[cL $ ��PaNedgf $ Pw^Q^Q}�JoP�^ $ L�^`bÉ��PS��}o^�^xP�k¡TZ��brb��OPaNQP�f{doNQPS^`bQNQHp�~P�^Éb�d�}Mu©��HKPa�~Pªhjd~}g�l^\�Z}g[�kn���
d�f�}g[sHK[Uf{dMN $ }�bQHpdo[s^x�¤}gNQHp[OJ�^�u©��P $ Pi}�brb��OP\P�¢U��Pa[�^`P\d�fthjd~}������Q�yTcm£�l}ouvHp[OJS}ªuvLObeHK[ $ doN�P
b���}g[ÂdM[OPs°�
�� � ��� 	�� ° ����� = $ P�}�[�^�kUL��O�KHlua}gb�HK[OJ]bQ�OPnu�LOba�tHp[�uvNQPw}o^xHp[OJ�b��OP�d��~PaNq}g�K�Z^`bQdoNq}gJMP
N�P��~LOHKN�P $ Pa[cby^ f{dMNjuvLObZHK[Uf{dMN $ }�bQHKdM[ �s�i�OHlu©��JMd~P�^j}gJ~}�HK[�^`b¦hjd }g�¥��� dgf�doL�NiHK[Uf{dMN $ }�bQHKdM[
^`��}gN�HK[OJ�^Quy�OP $ P~T
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�r��P�^xPa�pP�uvbQHp�~P Ä �ONQPvf{P�byuQ� ^x��}�NQHp[OJ ^Quy�OP $ P�Hl^��~PaN�� ^`H $ Hp��}�N�bQdÂbQ�OP���NQd~}MkOua}M^xbn�ONQP�f{Pabyuy�
^`��}gN�HK[OJ ^Quy�OP $ P~T��r�OP]kUH §ÅPaN�Pa[�uvPnHl^�bQ��}�b��i�OP�[ }�uvLObsH�^�JoP�[OPaNy}�bQP�kÂ�U�¿} �ON�dcuvP�^�^xdoN
� = �jHKb�Hl^���}M^Q^xPwk do[O�p� b�d } ^xPa�pP�uvbQPwk [cL $ ��PaNsdgf dob��OPaN��ON�dcuvP�^�^xdoNq^ � > f{doNnHp[�uv�KL¤^xHKdM[
Hp[ bQ�OPn°�
�� � ��� 	�� ° ����� > T �r�cL�^v�jbQ�OP�[cL $ ��PaN�dgf $ P�^Q^�}gJMP�^�H�^�f{Pa�rPaNsbQ�¤}g[ÆbQ��}�b¨d�fSbQ�OP
��NQd~}MkOua}M^xb Ä �ON�Pvf{Pabyuy��^x��}�NQHK[�J�^�u©��P $ P~T �r�OP $ }�HK[�Hl^Q^xL�PibQ��}�bi}gN�H�^`P�^I�i�OPa[sH $ �O�KP $ Pv[cbQH [OJ
b��OH�^S^Quy�OP $ PSH�^ªbQd�kcP�uvH�kcP�bQd��i�OHlu©��dob��OPaN���NQdcuvP�^�^xdMNy^ � > 	 4 �¼ �j^x�OdMLO��k��ON�dcuvP�^�^xdoN � =
^`Pa[�k]}�uvLOb � �r��P�^xb�Ny}�bQPaJM�Ãf{dMNjkUP�uvHlkUHK[�J�bQds�i�OH�uy�n�ONQdcuvPw^Q^xdMNy^ibQds��}o^�^\u�LOby^ $ }a����PS}o^
^`H $ ���KP }o^ju©�Od~d ^xHp[OJ�}�Ny}�[�kUd $ ^xLO�¤^xPabjdgfeb��OPª�ONQdcu�P�^Q^`doNy^�T

Y\[�dobQ��PaNe^xb�Ny}�bQPaJM� $ HKJM�Ub¥��PibQdª��}o^�^tdo[O�p��bQ��PjuvLOby^tb���}gbe^`PaP $ BQH $ �«dMNQbq}g[cbtPa[OdMLOJo���
b�d�}��K��dgf�bQ�OPj�ON�dcuvP�^Q^`doNq^v��}g[¤k�[Odobib�d���}M^Q^ebQ�OP_L�[OH $ ��dMNQby}�[UbZuvL�by^vT �r��PªkUP�uvHl^xHpdo[�}g��doLOb
�i�¤}gb $ }g�~P�^ª}�u�LObªH $ ��doN�by}�[UbSuvdMLO��k���P $ }okUP���}M^xP�k�dM[ ��·  ��(! �� Hp[Uf{doN $ }gb�HKdM[�TnGOdoN
P�¢O} $ �O�KP �ObQ�OPSPa¢U��PaN�H $ P�[Ubq^ÉHK[5� P�uvbQHpdo[ �UTK³MT����¤}w�~P kUP $ dM[�^xb�Ny}�bQP�k�^`by}gb�H�^`bQH�u�^zb���}gb $ }a�
��Pa�K��L�^ªkUPwuvH�kUPSdo[�bQ�OPsH $ �«dMNQbq}g[�uvPSdgfz}Ã�¤}gNQb�H�uvL���}gN uvLObaTsY\�pbQPaN�[�}gb�HK�~Pa�p�~�Ub��OP�kUP�uvHl^xHKdM[
d�fj�i�OPab��OPaN�dMN�[Odob�b�d���}M^Q^�}�uvL�b�uvdMLO��k���Pn}�N�LO[�b�H $ PskUPwuvH�^`HKdo[ T�GOdoN�P�¢O} $ �O�KP �¡�rP
u�do[�^`H�kUPaNib��OP_f{do�p�Kd��iHK[OJs^`bQNq}gbQP�JoHKPw^vT

� �Àf }�uvLObs��}o^���PaP�[ ��HK[�kUHp[OJ�f{doN�} �l}gNQJMP�[cL $ �«P�N�dgf NQdoL�[�kO^v�ib��OPa[ HpbsuvdoL���k ��P
kUPaP $ Pwk H $ ��doNQbq}g[cbrPa[�doLOJM��bQds��}M^Q^ibQdsdobQ��PaNi�ONQdcu�P�^Q^`doNy^�T

� Y BQN�Pa�ON�P�^xPa[cby}�bQHp�~P�^�} $ ���KP���dgf"�Åm ^`do�KL�bQHKdM[�^_uvdMLO��kn��P��~Pa�Ob }gb_P�}Mu©�]�ONQdcu�P�^Q^`doNa�
}g[�knH f£}�JoPa[OP�Ny}gb�P�k¨Hp[OP��~L�}g�pHKb`�suvLObq^rdg§ B�Pa[OdoL�Jo����d�febQ��P �Åm ^`do�pLObQHpdo[�^��OHKbjuvdMLO��k
�«Pª��}M^Q^`P�k¨b�d�b��OPªdobQ��PaNi�ONQdcu�P�^Q^`doNy^�T

8eP�NQby}�HK[O�p��b��OP�^`P_H�kUPw}o^É[�PaP�k�} $ dMNQPj�ONQPwuvH�^`P_kUP�­�[OHKb�HKdM[�T �r�OP_Hp[U�~P�^`bQHpJ~}gb�HKdM[�d�ftPv§ÅP�u�bQHK�~P
^`bQNq}gbQP�JoHKPw^¦f{doN���PaNxf{dMN $ Hp[OJ�^`Pa�KPwuvbQHp�~P��ONQPvf{P�byuy���iHp�K�r��P]}¨f{dcuvL�^�d�f_b��OP]uvd $ �OLOby}�bQHpdo[�}��
P�¢U��PaN�H $ Pa[cby^�T
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GOdoNib��OPS^xPa�pP�uvb�HK�~Pi�ON�Pvf{Pabyuy�n^`��}gN�HK[OJ�^Quy�OP $ P �oHKbiHl^r�~PaNQ���pHK�~Pa�p��bQ��}�b $ }g[c��kcLO�O�KHlua}gb�P
u�LOby^i�iHK�p���«PSJoPa[�PaNy}�bQP�k]}g[�kn��}o^�^xP�k�b�d�uvL�b\��d~do�l^vT �r�OPaNQP�f{doNQP �OHKbiH�^iH $ �«P�Ny}gb�HK�~PjbQ��}�bª}
�¤}o^x��HK[OJ�^Quy�OP $ PjbQdsH�kcPa[Ub�H f{�skUL��O�KHlua}gb�PªuvLObq^zHl^rL�^xP�kÅT

� � � 
 & �#" (��

�t�~Pa[s�iHKb��n}¦N�P�}o^`do[�}��O�KPSuvL�br^`��}gN�HK[OJs^�u©��P $ PrHp[��O�l}ouvP~�~Hpb $ }a����P $ doNQPi��Pa[�Pv­ÅuvHl}g�¡[�dob
b�dª^x�¤}gNQPju�LOby^t} $ do[�J\b��OPi�ONQdcu�P�^Q^`doNy^e}�be}g�p��T � �OPab��OPaNtdMNt[Odob£^x��}�NQHK[�J_�iHK�p�U��Pi��Pa[OPv­«uvH�}��
kcPa��Pa[�kO^ido[nbQ��P�kcPaJoN�PaPªbQds�i�OH�uy��bQ��P�^`��}gN�HK[OJ�^Quy�OP $ P_ua}�[ $ P�Pabih\d }g�l^\�Z}g[�k]�Q�yT

GOdoNªPa¢�} $ �O�KP~��H f ^`do�K�cHK[�J¨b��OPs^xP���}gNq}gbQHpdo[���NQdo���KP $ H�^_}��~PaN��¨fÀ}o^`bª�ONQdcuvPwkULONQP � b��OPa[
^`��}gN�HK[OJ]uvL�by^_�iHK�p�I[OdMbªNQP�kUL¤uvP�bQ�OPsbQH $ PªNQP��~LOHpNQP�knbQd�­�[�k�}nuvLObS}g[�k�hjd~}��r���z�iHp�K�t[�dob
��P $ Pab�T �r�OP�^xP���}gNq}gbQHpdo[���NQdcuvP�kcLONQPsL�^xPwk b�dÃ­¤[�k �cHKdM��}�bQP�k�HK[OPw�µL�}��KHpbQHKPw^\}�bQbQP $ �Oby^jbQd
$ }g¢cH $ H �aPªbQ��P�}���^xdM�KLOb�P��UHpdo�l}gbQHpdo[�dgf bQ�OPsJoHp�~Pa[�f{Ny}MuvbQHpdo[�}��É��dMHK[cbaT0�r�OPaN�Pvf{doN�P~��HKb $ }a�
��P_b���}gbju�LOby^tf{doLO[�k��c��b��OPª^`Pa��}gNq}gb�HKdo[n�ON�do�O�pP $ }gNQP&BQ��PabQb�PaN8��b���}g[ÃuvLOby^Éf{dMLO[�k��c�sbQ�OP
$ }gbyuy�j�ONQdcuvPwkULONQPed�fÅ}iuvLOb���d~do�ÀTt��[ªbQ�OHl^�ua}o^`P~�~h\d }g�c��dgf¤}g[�Hp[Uf{doN $ }gb�HKdM[ª^x��}�NQHp[OJj^Quy�OP $ P
�ZdoLO�lk¨[OdMb\��P $ P�baTeY ^`H $ Hp��}�Nr��doHp[Ub }gN�d~^xP�Hp[��~P�uvb�HKdo[ Ê T Ê TK³ªHK[ kUP�}��KHK[�J��iHKbQ�]�i�OPab��OPaN
dMN_[OdMb_bQdn^`��}gN�P���^xP�L�kUdcuvd ^xbªHK[Uf{dMN $ }�bQHpdo[�Tj��[���dob���u�}o^xPw^v�¡Hp[Uf{doN $ }gb�HKdo[nJMPa[OPaNq}gbQPwk¨f{doN
b��OP�uvLONQN�Pa[cb_[OdckUP�dMN�dM�«P�Ny}gb�HK[OJ]��doHK[cb0*+� � � �t�«P��«P�bQbQP�N¦b���}g[ HK[Uf{dMN $ }�bQHKdM[�JoPa[�PaNy}�bQP�k
f{dMNj}�kcH §ÅPaNQP�[UbidM�«P�Ny}gb�HK[OJs��doHp[Ubj}�[�k�^`��}gN�P�k�} $ do[OJ�b��OPª�ONQdcu�P�^Q^`doNy^�T

��[ �~PwuvbQHpdo[ �cTK³oT �¦�ZPª^Q}a�ÆbQ��}�biuvLOb�bQHp[OJ��O�l}g[OPw^i}gNQP bQ�OP $ d~^xbeL�^`Pvf{LO� }gbi[OdckUPw^r�i�OH�uy�
}�NQP kUP�^Qu�Pa[�kO}�[Ubq^¡dgf�b��OPr[OdckcPi}gb¥�i�OHlu©�ªbQ��PiuvLOb�� }o^�JoPa[�PaNy}�bQP�k¡T�� fUf{Pa� [OdckUP�^¥}gN�Pr��}M^Q^xPwk
kcLOP�bQd]�~L�}g�pHKb`�n}g[¤k��~L�}g[cbQHpb`�¨�¤}g��}�[�uvHp[OJO��bQ��Pa[ $ d~^`b_kcP�^QuvP�[�kO}g[cb_[OdckcP�^_dgf }�[OdckUP�}gb
�i��H�uy��}ªuvLObe� }o^ÉJMPa[OPaNq}gb�P�k �iHp�K�OP�¢UHl^xbedo[sbQ�OP ^Q} $ Pi�ON�dcuvP�^Q^`doN�TrmIP�NQ��}���^ÉHpbtH�^e^xL 6nuvHpPa[cb
b�diPa¢c�O�KdMHKb�}juvLObÅdo[O�p�ª}gb�dM[OPe�ONQdcu�P�^Q^`doNaT �r��H�^¡H�^¡�~P�b�}g[�dobQ��PaN�NQP�}M^xdM[��i�c�ª} BQ[Od ^x�¤}gNQHp[OJ,�
^�u©��P $ P $ HKJM�Ub��«PjbQ��P $ d~^`btP 6ÃuvHKPa[cbaT¥Y\�l^xd\f{N�d $ b��OPjuvdo[¤uv�KL�^`HKdM[�^tdgf9� P�uvbQHpdo[ �UTp³oT��c�~do[OP
^`PaP�^¡b��OPrHp[Ub�PaNy}MuvbQHpdo[_��Pab`�rP�Pa[SuvLOb¥^x�¤}gNQHp[OJ }g[�kª[OdckUPi^`Pa�KPwuvbQHpdo[�T �_} $ Pa�K� �©[�dckUPi^`Pa�KP�u�bQHKdM[
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^`bQNq}gbQP�JoHKPw^É�iHKb���} $ doN�P BqkUPa�Ob�� Ä ­�Ny^`b8� �«}w�~dMNi}�NQP_b�d���P_�ON�Pvf{PaNQN�P�k¦f{doN }¦��}�Ny}��K�KP��«��Ny}g[¤u©�
}�[�k�uvLOb�}g�pJodMNQHKb�� $ T9�~P�}�Nyuy�s}g�pJodoN�HKb�� $ ^¡dgfÅb��OH�^Ib`�c��Pi}gN�Pi}��ObtbQd Pa¢U���KdoN�PrPa[cbQHpNQPZ^xL��ObQN�PaP�^
}�bª}�b�H $ P~�c�i�OPaN�P�HK[Uf{dMN $ }�bQHKdM[nJoPa[OP�Ny}gb�P�k��Kdcu�}g�K�p�]ua}g[���P�L�^`P�k¨b�d�bQ�OP���HKJo��P�^xb kUPaJMNQPaP
��d ^Q^xHp�O�KPj�iHKb��OdoL�bÉ�¤}w�cHK[�J_bQdªNQPw^xdoN�bebQdª^`��}gN�HK[OJSbQ�OPiHp[Uf{doN $ }gb�HKdo[ } $ dM[OJªbQ�OPi��NQdcuvP�^�^xdMNy^vT

� � & �  #"%$ � � 
 & �#"'( �

��[��~P�u�bQHKdM[ �UTK³MTK³M�«�ZP�^�}a� bQ��}�b_}suvLObj}�[�k��ONq}g[�uy�]^xbQNq}gb�PaJo�~���i�OPaN�PSuvLObQb�HK[OJ�����}g[�P�^\}�NQP
}MkOkUP�k�do[��K��}�bªbQ�OP�N�d~dobª[OdckUPsdgf bQ�OP��ONq}g[�uy��}g[¤k ��doL�[�k�bQN�PaP�u�}g[��«P��~P�NQ�nPv§ÅP�uvb�HK�~P~T
�jb��OPaN�NQPw^xP�}�Nyuy�OPaNy^��¤}w�~P]}���^xd ^xP�Pa[ÂbQ�OHl^��«P���}a�UHpdoN 	 V	�,� 	 ³
�U³���TÂYj��^xd��É�ZP]^Q}a� HK['�~Pwu Ä
b�HKdM[ �cTK³oT �¨b���}gbª[OdckUPw^¦JoP�[OPaNy}�bQP�k�[OP�}�N�b��OP�bQdM��dgfjb��OP��ONy}�[�uy�Â}g[�k���doLO[¤k¿b�NQPaP�b�Pa[�k
b�dn�«P $ dMNQP�H $ ��doN�by}g[cb_b���}g[�dob��OPaNy^�Ts��[cbQP�NQ�ON�PabQHp[OJ�bQ��P�^xP�N�P�^xLO�pby^_HK[�b��OP�uvdo[cbQPa¢cb_d�fj}
�¤}gNy}��K�pPa�Å}g�KJMdoN�HKbQ� $ �KP�}MkO^Éb�d�b��OPªuvdM[�uv�KL¤^xHKdM[�bQ�¤}gbiHKb $ }a����Pª��P�^xbZ[Odobib�ds^x��}�NQPªuvL�bQbQHp[OJ
����}g[�P�^zdMN_bQ�¤}gbªuvL�bQbQHp[OJs�O��}�[OP�^_^`�OdoLO�lk���P�^x�¤}gNQPwk�do[O�p���~PaN���P�}gN��K�nHK[]bQ�OPS�ONy}�[�uy��}g[¤k
u�LObi�ONQdcu�P�kULON�P~T

Y ^xH $ �O�KPZ}ok�}g�Ob�HK�~Pi^�u©��P $ Pe�rdMLO��kS}g�K�pd��¿f{dMNeuvLOb�bQHp[OJ\����}g[�P�^IbQd �«Pj^`��}gN�P�k�do[��K�¦f{dMNe}
^`��P�uvH ­¤P�k�[UL $ ��PaN�d�f�[OdckUPw^£d�fÅbQ�OPj�ONy}�[�uy�s}g[�k���doLO[�k�bQN�PaP~T�Y $ dMNQPiu�d $ �O�pPa¢ª}MkO}g�Ob�HK�~P
^�u©��P $ PsuvdMLO��k $ P�}o^`LONQPsbQ�OPsbQH $ Ps}g[¤k ^`L�uauvPw^Q^¦Nq}gb�P�dgf do�Obq}gHp[OHK[OJ }��UHpdo�l}gbQPwk�uvL�bQbQHp[OJ
����}g[�P�f{NQd $ ��dMbQ� b��OP�uvLObn��d~do�l^�}g[¤k b��OP�uvLObnJoP�[OPaNy}�bQHpdo[Æ�ONQdcuvPwkULONQP T �j[�uvP�bQ��P�^xP
^`by}�bQH�^`bQHlua^i}gN�P�uvdM�K�KPwuvbQP�kÅ�µb��OPS}g�pJodoN�HKb�� $ uvdMLO��k]kUP�uvHlkUP_bQ��P B���P�^xb5� $ }g[�[OPaNrHp[n�i�OH�uy�nbQd
}�bQb�P $ �Ob¥bQd_­�[�k��cHKdo�l}gb�P�k�HK[OPw�µL�}��KHpbQHKPw^vT���[�fÀ}ou�ba�~bQ�OPjkcPvfÀ}gLO�pbem¡Y �\� �!�ÂH $ �O�KP $ Pa[cby}�bQH do[
�¤}o^ª}�^`H $ �O�pPS}okO}��ObQHp�~P $ P�uy��}g[OHl^ $ Tª� f }wf{b�PaNªbQ�OP�­¤Ny^xbSV	���¨[�dckUP�^v��uvLObªJoP�[OPaNy}�bQHpdo[�doN
$ }gbyuy�OHp[OJª��}o^r[OdMbr��PaPa[Ã^xL�uau�P�^Q^�f{LO��}�br�KPw}o^xbª³ � d�f¥bQ�OP bQH $ P~�obQ��Pa[nuvLObZJoPa[�PaNy}�bQHKdM[n}g[¤k
$ }gbyuy�OHp[OJ�}�NQPSkUP�}MuvbQHp�o}�bQP�k�f{dMNibQ�OPªNQP $ }gHp[�kUPaNZdgf�bQ�OPS^xPw}gNyuy��T

³ �oV



� �'" ��(� � � � �*$ � � &!( � � � � � ��� � ����� � �  ���


�r��P�dob��OPaN�b`�rd�JoP�[OPaNy}��jua}gb�PaJodMNQHpP�^�dgfªHp[Uf{doN $ }gb�HKdM[ ^`��}gN�HK[OJ ^Quy�OP $ P�^ �¿uv�KHpPa[cb Ä ^xPaN��~PaN
}�[�k��OLU§ÅPaN�P�k Ä �ONQPvf{P�byuy��ua}�[O[OdMbi�«PªH $ �O�KP $ Pa[~b�P�k¦�c�sL�^xHp[OJ�do[O�p��b��OPªuvL�br��d~do�l^z�ZP_��}a�~P
Hp[Ub�NQdckUL¤uvP�k¡TC��Pn��}a�~P]u©��d~^xP�[ b�d�}okUdM�ObsbQ�OP]}g���ONQd }ouy� dgfj­�Nq^xbsPa¢U��PaN�H $ P�[Ub�HK[OJ��iHpbQ�
^`H $ ���KPtH $ �O�KP $ Pa[~bq}gb�HKdo[¤^v�abQ��Pa[�Pa�M}��KL�}�bQHK[�J\b��OPrN�P�^xLO�pby^�bQd 7QL�kUJMPi�i�OPabQ��PaNIdMNI[�dobe} $ doN�P
u�d $ �O�pPa¢sH $ �O�pP $ Pa[~by}�bQHKdM[�H�^iNQPw�µLOHpNQP�kÅTrY\�l^xd��O�rP¦f{P�Pa��bQ��}�b\b��OP�^`Pa�KPwuvbQHp�~P_�ONQP�f{Pabyuy�n}g[¤k
}MkO}g��bQHK�~P ^x��}�NQHK[�Js^Quy�OP $ P�^¥�ONQP�^`Pa[cbQP�k�Hp[�bQ��P_�ONQP��UHpdoL�^Z^xP�uvb�HKdM[n^x�OdMLO��kn}��K�Kd�� f{dMNrL�^`Pvf{LO�
^`��}gN�HK[OJ�d�fZuvLObZHK[Uf{dMN $ }�bQHpdo[��i�OHp�KP $ HK[OH $ Hp�vHp[OJ_bQ��P¦d��~PaN��OP�}Mk�NQP��~LOHpNQP�k�bQd���PaN`f{doN $ bQ�OP
^`��}gN�HK[OJ�T

�r�OP�uv�pHKPa[cb Ä ^xPaN��~PaNjuvLObS^`��}gN�HK[OJ ^Quy�OP $ PSuvdMLO��k���P�H $ �O�KP $ Pa[cbQP�k��U��u�NQP�}�bQHK[�J $ doN�P
b���}g[]do[OP ����
�����
©° ����� T�� dsNQPaHpbQPaNq}gb�P~�Ub��OH�^i�rdMLO��k���}a�~PªbQ�OPªPv§ÅP�u�bidgfeN�P�kUL�uvHp[OJ�bQ��P�uvdM[ Ä
b�Pa[cbQHKdM[�Pv§ÅP�u�by^_}�b_�ONQdcu�P�^Q^`doN � � HK[�b��OP $ }o^`bQPaN Ä �ZdoN��~PaNj^Quy�OP $ P �O�i�OH�uy���ZdoLO�lk�NQP�kUL¤uvP
b��OP��l}gb�Pa[�uv�ndgf uvL�bª}ouau�P�^Q^�T �r�OPskUHl^Q}MkU�M}g[cby}gJMP�^ª}gN�P�bQ�¤}gb_f{Pa�rP�Ni�ONQdcuvPw^Q^xdMNy^ª}gN�P�Pa�M}g�pL Ä
}�bQHp[OJ�[OdckUP�^rd�ftb��OP_�ONq}g[�uy�]}g[�k���doL�[�k¨b�NQPaP~�c}�[�k�bQ��}�bj}�^Quy�OP $ Pi�ZdoLO�lkÃ��PaN���}g�¤^r[OPaP�k
b�d���PSkUPa�~P��Kdo��P�ksbQd�^x��}�NQPSuvLObq^\} $ do[OJ�b��OPS^xPaN��~PaNy^�T

�r�OPª�OLc§¡P�NQP�k��ON�Pvf{Pabyuy�n^`��}gN�HK[OJ�^Quy�OP $ P uvdMLO��k���PS}ouauvd $ �O�pH�^x��P�k �c����}a�cHK[OJs}�[]}ok Ä
kcHKbQHpdo[�}��ÅuvLObe��d~do� 	�
 � � 
 � � ��
 = do[�Pw}ouy��d�f¥bQ�OPj�ONQdcu�P�^Q^`doNy^ � = bQdS�Odo�lk�uvLObq^vT �j[�u�P\Pa[�doLOJM�
u�LOby^ª�rPaN�Pnuvdo�p�KP�u�bQP�k�}gb }��ONQdcuvPw^Q^xdMNa�ebQ�OP�[�bQ�OP�Pa[Ub�HKN�P 	�
 � � 
 � � ��
 = uvdMLO��k��«P���}o^�^xP�kÂbQd
b��OPªdob��OPaNi�ON�dcuvP�^Q^`doNq^ � > 	�4 �¼ �QT �r�OHl^r�rdoL���k�NQP�kcL�uvP_b��OPª[UL $ ��PaNedgf $ P�^Q^�}gJoPw^É��}M^Q^xPwk
¯`hjd~}g���Q���Q±y�U��LOb\b��OPªL�^xP�f{LO�¥^x��}�NQHp[OJ�d�fZuvLObq^z�ZdoLO�lk��«PSNQP�kcL�uvP�k�¯`hjd~}g���Q±yT�Y\�l^xd��OHKb $ }a�
��PjbQ�OP ua}M^xPjbQ��}�bÉ[cL $ P�NQdoL¤^tkULO�O�pH�ua}�bQPjuvL�by^t�rdMLO��k���P\JMPa[OPaNq}gbQPwk¡�c^xdS}¦��}M^x�OHp[OJS^Quy�OP $ P
¯À^xH $ HK�l}gNªbQd�bQ��}�b�N�P��~LOHKN�P�k�HK[Âb��OP]^xPa�pP�uvbQHp�~P���NQPvf{Pabqu©�¿^x��}�NQHK[�J�^�u©�OP $ Po±j�rdMLO��kÂ�«PnN�P Ä
�~LOHpNQP�k¡T�Y\��^`dO�~bQ��P_�~LOP�^`bQHKdM[�d�f��i��}�br�ZdoLO�lk ��Pª}�[�Pv§ÅP�u�bQHK�~Pi��LU§ÅPaNZ^xHK��P\Hl^É}�[�Hl^Q^`LOP_bQ�¤}gb
$ L�^`br��Pªby}ouy�c�KP�k¡T
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��dÂH $ ���KP $ P�[cb�doLON]kUHl^xbQN�HK�OL�bQP�k uvL�b $ }g[�}�JoP $ P�[Ubs^�u©�OP $ P�Hp[Æm¡Y �j� �!�S�É�ZP�uvN�P�}gb�P
[�Pa� Pa[cbQHpbQHKPw^ÉbQds��PaNxf{dMN $ b��OPª[OP�uvPw^Q^Q}�NQ�nby}M^x��^vTiY ^Q^xdcu�H�}gb�P�k��iHKb���P�}Mu©�n�rdMNQ�~PaNiHl^i} ��º �
*+�!�)� �U¸� zP�[Ub�HKb`�~T �iP��~LOP�^`by^ibQd $ }�byuy��uvL�by^_}�[�k�}okOk�uvLObq^_}gN�P $ }okcP f{N�d $ bQ�OP��ZdoNQ�~P�N
P�[Ub�HKb`��bQdsbQ�OPSuvL�b $ }�[�}gJMPaNiPa[cbQHKb�HKP�^�T¥¬\Pa��Pa[�kUHp[OJsdo[nbQ�OPªb`�c�«Pªd�feuvL�bj^x��}�NQHK[�J�^`bQNy}�bQPaJM�
Hp[ L�^`P~�ibQ�OP uvLOb $ }g[¤}gJoP�NnkUP�uvHlkUP�^�b��OP�^`P��µL�Pa[�uvP]dgfS��d~do��^�b�dÂ^xP�}�Nyuy� f{dMNn}��cHKdo�l}gb�P�k
Hp[OP��~L�}g�pHKb`� }g[�kÆbQd �i��H�uy� �«d~dM��^�b�d }ok�k bQ�OP uvLOb�T �r�OP�do� 7QPwuvbndoNQHpPa[cbQP�k [�}�bQLON�P�dgf
b��OPªmÅY �\� �!� H $ �O�pP $ Pa[Ubq}gb�HKdo[ $ }g�~Pw^£Hpbi}�^`H $ �O�pP $ }gb�bQPaNeb�d�H $ �O�pP $ Pa[~bekUH §¡P�NQPa[cbZuvLOb
^`��}gN�HK[OJ ^xb�Ny}�bQPaJMHKP�^�T9�r�OP 8iÇªÇ uv��}M^Q^�uvdMNQN�P�^x��do[¤kUHK[OJjbQdjbQ��PÉP�[Ub�HKb`�zf{dMN�P�}ouy�SuvLOb $ }�[�}gJMPaN
�¤}o^�bQ��P���d~do�pP�}g[�f{LO[¤uvbQHpdo[�^������
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�
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���
� �
����������	�� ���U��}�[�k!���
� �"��������� ����bQ�¤}gb�N�PabQL�NQ[$#
%�&('�H fju�LOby^_}�NQPsbQd]�«Ps}MkOkUP�k�doN
$ }gbyuy�OP�k�f{NQd $ b��OPSuvdoN�NQP�^`�«dM[�kUHp[OJ���d~do�ÀT\��[ }okOkUHpbQHpdo[��OP�}Mu©� uvLOb $ }�[�}gJMPaNjPa[Ub�HKb`��uv��}M^Q^
�¤}o^i}���d~do�pP�}g[�f{LO[�u�bQHKdM[)����� �"��������� � �aº �*�¦H f��aº �¡H�^rb�d���PS}okOkcP�k�bQd�����
�� ��
y° ����� �O}g[¤k
}¨f{L�[�uvbQHpdo[+����� �����������
	�� � �aº �{�r·)(A(,� ¶,�¨�i�OHlu©�ÂHp[�bQ�OP]}�NQJoL $ Pa[cb�·)( (,� ¶ªNQPab�LONQ[¤^�bQ�OP
°�
�� � ��� 	�� ° ����� = bQdn�i�OHlu©� �aº �ÉHl^\bQdn��Ps}okOkcP�k¡T�Y\�p�Ib��OPsuvLObS^`��}gN�HK[OJ]^Quy�OP $ P�^ikUH�^�uvL�^�^xP�k
Hp[nbQ�OHl^i^xP�uvb�HKdM[�u�}g[n��P�H $ �O�KP $ P�[Ub�P�k��U�Ã^xH $ �O�K�suy��}g[�JoHK[�J�b��OP�^xP_f{LO[¤uvbQHpdo[�^�T

�r�OP�NQP�Hl^�}Â¶�¸� � ¸� ·)( (,�"*+�!��� �U¸� �Pa[cbQHKb`��bQ��}�b�H�^�NQPw^x��do[�^`HK�O�pP�f{doNsd��~PaNy^`PaPaHK[�J�bQ�OP
dM��PaNy}�bQHKdM[�dgfZbQ��P ����
�����
y° ����� TG�\[��i��H�uy���ON�dcuvP�^Q^`doNª^`�OdoL���k�bQ��P�^xP�NQ�~PaNj��d~do� $ }�[�}gJMPaN
P�[Ub�HKb`����Pª�O�l}ouvP�k �0�r�OPaN�PS}gNQPªb`�rdsdo�c�cHKdoL¤^i}g�Kb�PaNQ[¤}gbQHp�~P�^vT�GIHKNq^xb��UHKbju�doLO�lkÃ��PS�O��}MuvP�k�dM[
b��OP��ON�dcuvP�^Q^`doNSuvdM[Ubq}gHK[�HK[OJ�b��OPskUHl^xbQN�HK�OL�bQdoN Pa[Ub�HKb`�~T �zP�u�}g�K��f{NQd $ dMLONªkUHl^QuvL�^�^xHpdo[ }g��doLOb
JMPa[OPaNq}g�¥HK[Uf{dMN $ }�bQHpdo[]^x��}�NQHp[OJ�^�u©��P $ P�^ebQ��}�b\�ZP��rdMLO��kn�KHp�~P_bQdsH $ ���KP $ Pa[cbÉb��OPS^Quy�OP $ P
Hp[ b��OP��pP�}o^`b BqkUH�^`NQLO�Ob�HK�~P����i}a�Â��d~^�^xHK���KP~TÆmt��}MuvHK[OJ�bQ��P�^xP�NQ�~PaN���d~do� $ }�[�}gJMPaNsPa[Ub�HKb`�
dM[ b��OP��ON�dcuvP�^�^xdoN��iHKbQ�Âb��OP�kUHl^xb�NQHK��LObQdMN $ P�}g[¤^�bQ��}�b $ dMNQPn�ON�dcuvP�^Q^`doNq^�}gN�P�}a�M}gHK�l}g�O�pP
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b�d�Pa�M}g�pL�}gb�P�[OdckUP�^��_}�[�k bQ�OP�Hp[Uf{doN $ }gb�HKdM[ ^x�¤}gNQHp[OJÂ^�u©�OP $ PnH�^��pP�^Q^skUH�^`NQLO��bQHK�~P T �r�OP
kcNy}a�i��}ouy�nbQd�b��OH�^jPa[Ub�HKb`�s�O��}MuvP $ Pa[cbrb���}gb bQ�OP��l}gbQP�[�uv��d�fi}MuauvP�^�^zb�dnuvLObq^\H�^iHK[¤uvNQP�}M^xP�kÅ�
^`d h\d }g�ª��� Hl^�^�}ouvN�H ­Åu�P�k¡T �r�OP�^`PaNQ�~PaNs��d~do� $ }�[�}gJMPaN�P�[Ub�HKb`� uvdoLO�lk N�P�uvPaHp�~P¨Hpby^�d��i[
��NQdcuvP�^�^xdMNa��NQP�kcL�uvHK[�J�b��OP���}�bQPa[�u��¨��LOb_bQ��Pa[�bQ�OPSHK[Uf{dMN $ }�bQHpdo[�^`��}gN�HK[OJ]^�u©�OP $ P_��P�uvd $ P
$ doNQP kUH�^`NQLO�Ob�HK�~P~T �r��P�Pa[cbQHpbx� Ä G:�c¾ ^xb�NQL�u�bQLON�P¦d�fZm¡Y �\� �!� $ }g�~P�^eHKbj}s^xH $ �O�KP $ }�bQbQP�N
b�d�uy��}�[OJoPªbQ��P¦�pdcua}gb�HKdM[¨d�febQ��P�^`PaNQ�~P�Nr��d~do� $ }g[�}�JoPaNZPa[Ub�HKb`�~T

GIHpJoLON�P��cT � H�^ª}¨�OHluvbQL�NQPsdgfjmÅY �j� �G� �iHpbQ��b��OP�u�LOb $ }g[�}�JoP $ Pa[UbjPa[cbQHpbQHKPw^_}okOkcP�k¡T
�r��P_^`PaNQ�~PaN��«d~dM� $ }�[�}gJMPaNtPa[cbQHpb`� $ }w�SdoN $ }a�ª[OdobZPa¢cH�^xb�do[sbQ�OP ^Q} $ Pi�ONQdcu�P�^Q^`doNi}M^tbQ�OP
kcH�^xb�NQHp�OLObQdMNa�O�ON�H $ P�Na�~}�[�k¨�pdoJoJMPaNjPa[Ub�HKb�HKP�^��µ�i��H�uy��H�^r�i��}�b\b��OPSuvLON��~P�k�kO}M^x�OP�kn�KHp[OP�^r}�NQP
$ P�}g[cbrb�d�NQPa�ON�P�^xP�[Ub�T

�iP�ua}��K�rf{NQd $ doLON�kUH�^�uvL�^�^xHKdM[ Hp[ �~P�u�bQHKdM[ �cT VUTWV b���}gbsbQ��P�}ok�k¡� $ }gbqu©���e}�[�k �OLON�JoP
dM��PaNy}�bQHKdM[�^n}gN�P���PaNxf{dMN $ Pwk kUH §¡P�NQPa[cbQ�p��f{doN�kUH §ÅPaN�Pa[cb�uvL�b���d~do�l^vT ¬\LOP]bQd�b��OP�do� 7QP�u�b
dMNQHpPa[Ub�P�k¨[¤}gbQL�NQP�dgf mÅY �\� �!�S�OHpb_H�^j^xH $ �O�KPªb�dnu©�¤}g[OJMP�bQ�OP���Pa��}a�cHKdMN\d�fj}�uvL�b\��d~do�e�c�
N�P�kUPv­¤[OHK[OJS�UHpNQb�L�}g��f{LO[�uvb�HKdo[¤^ ���
� ���c�������
	�� ���c�o}�[�k � � ����� ���zf{dMNibQ�OP_��d~dM��^iHK[nbQ�OP uvLOb
$ }g[�}�JoPaNiPa[cbQHpb`�suv��}M^Q^xPw^vT
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�r��P�Jod }g�rd�fjbQ�OHl^�^`P�uvbQHpdo[�H�^ªbQd�b�P�^xbSbQ�OPs�M}gN�HKdoL¤^�H�kUP�}M^�}��«dMLObsuvLObS^`��}gN�HK[OJ��ON�P�^xP�[Ub�P�k
Hp[ b��OH�^su©�¤}g�Ob�PaNaTÆGIHpNy^xb��i}g[ P�¢U��PaN�H $ Pa[cb�P��o}��KL�}�bQHp[OJ�b��ONQP�P���}M^xH�u]}g�O��NQd~}Mu©��P�^�bQd¿uvLOb
^`��}gN�HK[OJ�Hl^É��PaN`f{doN $ P�k¡Tt¬jNy}a�iHK[OJ uvdo[¤uv�KL�^`HKdM[�^Éf{NQd $ b��OP_NQPw^xLO�pby^Éd�f¥bQ�OHl^ÉPa¢c��PaNQH $ Pa[cba���rP
H $ �O�pP $ P�[Ube}�[�k¨b�P�^xbidMbQ�OP�Na� $ dMNQPª}MkU�M}g[�uvPwk¨u�LObj^x��}�NQHp[OJ�HlkUP�}M^vT
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Primer FSM

RecvWork FSM

Loader

SendWork FSM

Solve FSM

Worker

Cut Mgr

AddCut FSM

MatchCut FSM

Cut Mgr

AddCut FSM

MatchCut FSM

Solve FSM

Worker

RecvWork FSM

Loader

SendWork FSM
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Logger
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Commands

Statistics

Results

nodes
Work
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Cuts

CutsCuts
Server Pool Mgr

CutsCuts

GIHKJMLONQP �UT � XemÅY �\� �!� �~��^xb�P $ Y\Nqu©��HKbQPwuvbQLON�P
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GOdMN�}��K�ePa¢c��PaNQH $ Pa[cby^v��LO[O�pP�^Q^_dMbQ�OPaN��iH�^`P�^`by}gb�P�k¡�¥�rPsL�^xPsbQ�OP�m¡Y �\� �!� ^xPab�bQHp[OJ~^_�KHl^xb�P�k
Hp[]GIHKJMLONQP Ê T � TZGIHKJMLONQP �UT��S�KHl^xbq^rbQ�OPSkUPvfÀ}�LO�KbjmÅY �j� �G� u�LOb $ }g[¤}gJoP $ Pa[cbr^`PabQb�HK[OJ ^vTZGOdoN
}��K�OP�¢U��PaN�H $ Pa[cby^�HK[�b��OH�^e^`P�uvbQHpdo[��MP�}ouy��Hp[�^xbq}g[�u�P,@�^`PabQb�HK[OJSuvd $ �OHp[�}gb�HKdM[��i}M^e^xdo�p�~P�k�bQ�ON�PaP
b�H $ Pw^É}�[�k $ }ouy�OHK[OPw^£Hp[nbQ�OP � � �  � ��uv�KL¤^xbQP�Ni�rPaN�P_L�^xPwk¨bQd���PaN`f{doN $ bQ�OPªPa¢c��PaNQH $ Pa[cby^�T

� Y´^x�cHK��fÀ}ouvb�doNS¯�^`PaP+�~P�uvb�HKdo[ �UTK³MTK³�±rd�f �¨¼ ³¦Hl^rL�^xP�kÅT
� Yib $ d~^xb��n¼ÆV	��uvLObq^i}gN�P�}ok�kUP�k¨b�d�b��OPª�KHp[OP�}gNi��NQdoJMNy} $3$ HK[�J�NQP���}g¢�}gb�HKdM[¨��PaN

N�doLO[¤k¡T
� YÆby}gHp�KHp[OJ Ä dg§���PaNquvPa[cby}gJMPªdgf � ¼ � ½ � ��� Hl^rL�^xP�kÅT
� ��P�}��nuvLObq^i}gNQPSkUP��KPab�P�k�}o^jkUP�^�uvNQHp��P�k�HK[��~P�uvb�HKdM[ �UTp³oT Ê �iHKb�� ��¼ÆV��cT
� �r��P�NQP�}MuvbQHp�~P�uvLOb �OLONQJMHK[OJ ^xb�Ny}gb�PaJo� ¯�^`PaP � P�uvbQHpdo[ �cT VUTWVµ±iHl^_L�^xP�kÅT�¾�}g¢cH $ L $

u�LOb���d~dM�ª^xHp�aP�^�dgfSV	������f{dMN 	�
 � 	 � 	�� � = }�[�k�°�
�� ����� 	�� ° ����� = }g[¤k } $ }�¢UH $ L $
^`HK�aPªd�f ���	����f{doN ����
�����
©° ����� T � �OPa[]�OLONQJMHK[OJ��¡u�LOby^j}gN�P�Ny}�[O�~P�kn��}o^`P�k¨dM[�bQ�OP
JMPa[OPaNq}gb�HKdo[]kUP��ObQ����T

� �r��P�^xP�NQ�~PaNZ�«d~dM� $ }�[�}gJMPaN\P�[Ub�HKb`��N�P�^xHlkUP�^rdM[�bQ�OPS^Q} $ Pª�ONQdcu�P�^Q^`doNª}M^\bQ�OPSkUHl^ Ä
b�NQHp�OLObQdMNaT

� 8eL�b�JoPa[�PaNy}�bQHKdM[Æ}g[�kÆuvLOb $ }gbqu©�OHp[OJ�}gN�P�kUP�}MuvbQHp�o}�bQP�k H fS}wf{b�PaN�b��OP�­�Ny^`bnV��	�
[�dckUP�^v�Ob��OPS^xL�u�uvP�^Q^rNq}gb�P�dgf¥­�[�kcHK[OJ�}�uvLObiHl^r�KP�^�^rbQ��}�[�³ ��T

GIHpJoLON�P �UT�� Xe¬\PvfÀ}�LO�KbjmÅY �\� �!� 8eLOb ¾�}g[¤}gJoP $ Pa[cb��~Pab�bQHp[OJ~^

��� � ��� � � ��� � � �.� �

��djbQP�^`bIb��OPiuvL�b¥^x��}�NQHK[�Jª^Quy�OP $ Pw^«�rPe�ON�do��d~^`P~�~�rPeL�^`PrbQ��PrHK[¤^xby}�[�uvP�^��KHl^xb�P�k_HK[ �I}��O�KP��UTp³oT
��[s}MkOkUHKb�HKdM[��~bQ�OP ¾��`m �Å� ��HK[¤^xby}�[�uvP�^ �U¸�¶ ��� (o� �U¸�¶ ��
 (o�~·~·����!�o�c}g[¤kÃ¶�¸ � � ���ª�ZPaNQPj}MkOkUP�k
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b�d�bQ�OPnb�P�^xb ^xLOHpbQPn}�[�k b��OP�HK[¤^xby}�[�uvP *+(�¹ �,��( ���i}M^�NQP $ dg�~Pwk¡T�� (�¹ �,��( ���i}M^�NQP $ d��~P�k
��P�u�}gL�^`PibQ�OPj}MkOkUHKb�HKdM[�dgf uvLOb�bQHK[�J\�O�l}g[OPw^Idgf{b�Pa[�HK[cbQN�dckUL�uvP�kª[UL $ PaNQHlua}g�~Hp[�^xbq}g�OHp�KHpbx� �i�OH�uy�
$ }okUP_HpbikUH�6nu�LO�KbZbQd $ P�}M^xLON�P_bQ��P¦N�Pa��}�bQHp�~P\Pv§ÅP�u�bQHK�~P�[OP�^Q^td�fZkUH §ÅPaN�Pa[cbi^x�¤}gNQHp[OJ�^Quy�OP $ P�^�T
�¥}g���KP �UT � �KH�^`by^Ib��OPj[UL $ ��PaN�dgf P�}ouy��b`�U��Pid�f�HK[�P��µL¤}g�KHpb`�\f{doLO[¤k��U� ¾�� � � �Æ¯ ��RUT �µ±¥L�^xHp[OJ
b��OPSkUPvfÀ}�LO�Kbj^`P��µL�Pa[Ub�H�}���uvLOb�bQHp[OJ��O��}�[OPS^xb�Ny}gb�PaJo���KH�^`bQP�k�Hp[�G¥HKJoL�NQP �cTK³oT

�I}��O�KP �UT � XeY_kOkUHpbQHpdo[�}��¥��[¤^xby}�[�uvP�^i� ^xP�k�f{doN 8eL�b �~�¤}gNQHp[OJ0�~bQL�kc�

� } $ P �_[�}g��^�}ouy��8edg�~P�Ny^ GI�Kd�� 8ed��~PaNy^
JMP�^Q}MV d ³aR ³aV Ê
JMP�^Q}MR d ³aV ���
�O� ���o} � VoV Ê
^xP�ba³auy� � V��MR

��� � ��� � � �!� � � � � ����� 
0� ��� � ��
�� � ����� �

�r��P�­�Ny^`b�Pa¢c�«P�NQH $ Pa[UbSNQLO[ � }o^�bQd bQP�^`b�bQ�OP��¤}o^xHlu�uvLOb�^x��}�NQHp[OJ ^Quy�OP $ P�^�TÆG¤dMN�P�}Mu©�
Hp[�^xbq}g[�u�P\Hp[�doLONZbQP�^`bi^`Paba�c}g[¤kÃdM[nuvdM[U­�JoL�Ny}gb�HKdM[�^rdgf Ê � �U��}g[�k�³ � �ON�dcuvP�^Q^`doNq^v��m¡Y �\� �!�
� }o^ªNQLO[�L�^xHp[OJ]} $ }M^xb�PaN Ä �rdMNQ�~PaNªu�LObª^x�¤}gNQHp[OJ�^�u©��P $ P~�Å}¨�ON�d~}MkOua}o^`b Ä �ONQP�f{Pabyuy��^`��}gN�HK[OJ
^�u©��P $ P~�~}�[�k��i�OPaN�P�u�LOby^r�ZPaNQP_[�dobj^x�¤}gNQPwk¨} $ do[�J�bQ�OP_��NQdcuvP�^�^xdMNy^vT �r�OP\f{LO�p�¡NQPw^xLO�pby^rdgf
b��OH�^iPa¢c��PaNQH $ Pa[cbi}gN�P�JMHK�~Pa[]HK[��¥}g���KP�^j¬�TK³ �]¬�T � T_GOdoNjHK[¤^xby}�[�uvP�^jHK[��i��H�uy�¨dM�ObQH $ }g�pHKb`�
� }o^i[Odobi��NQd��~P�k¡�Ob��OPS}w�~P�Ny}gJMP\­�[�}��IJ }g�]bQd�bQ��P¦dM�ObQH $ }g� ^xdM�KLOb�HKdo[]H�^rN�Pa��doNQb�P�k¡T

��dn�OPa�K�]HK[cbQPaN��ONQP�b\b��OP�NQP�^`LO�Kbq^v�¡�ZP��ONQPw}g��L���bQ�OP�Hp[�^xbq}g[�uvPw^\HK[cbQd�b`�Zdnua}gb�PaJodMNQHpP�^ �
Hp[�^xbq}g[�u�P�^\^`do�p�~P�k�HK[�dM[OP���doLON }g[�k�b��Od~^`P�[OdMbª^xdM�K�~P�k�Hp[�do[�P��OdMLONaT"�¥}g�O�pP �cT��s^`�Od��j^_}
^`L $3$ }�NQ��d�fZbQ�OP���PaN`f{doN $ }g[�uvPSdgf bQ�OPsuvL�b_^`��}gN�HK[OJ]^Quy�OP $ P�^rdo[�bQ�OPs^`do�p�~P�k¨Hp[�^xbq}g[�uvPw^vT
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�r��P_�OP�}MkUHK[OJ � � kUPa[OdMbQP�^ebQ�OPªb�doby}��¡[cL $ �«P�NÉd�ft[�dckUP�^r[OPaPwkUP�k�b�ds^xdo�p�~P\b��OP_Hp[�^xbq}g[�uvPw^v�
}�[�k¨b��OPª�OP�}MkUHK[OJ � kUPa[OdMbQP�^ibQ��P¦b�dobq}g��bQH $ PjNQP��~LOHKN�P�k�b�d�^`do�K�~P bQ�OPªHK[¤^xby}�[�uvP�^�T

�I}��O�KP �UT �~X3�~L $ $ }gN���dgf �i}M^xH�u$8eLOb � ��}gN�HK[OJ �t¢U��PaN�H $ Pa[cb � �~do�p�~P�kn��[�^xbq}g[�uvPw^

�rNQd }okOu�}o^xb Ä mtN�Pvf{Pabyuy� ¾�}o^`bQPaN Ä ��doN��~PaN �\d � ��}gN�HK[OJ
° Yj�UJ�T � � � Y\�cJOT � � � Y\�cJOT � � �

�\}�[O� �j}g[O� �\}�[O�
Ê V � RoR	���	� ³�V ���MV VUTWRoR � � � �	�oR ³aV � � � ³MT � � � � � V�� � ³aV	��� �
� ³oT � � �~³ Ê � � � � �oR � VUT � � � � ³ �	�oR �gÊ � � ³MT � � � ��V � ��R �	�����
³ � ³oT � � ��� Ê V �wR R	� � � VUT �oR ��V	�U³
�oV RoR	��� ³oT�� � ³ �	�U³ � Rc³o³ �

hjPa[OP�Ny}g�p�K� ^x��P�}g�cHK[�JO�~bQ�OPj��PaNxf{dMN $ }�[�uvPid�f�bQ��Pj^Quy�OP $ P�^¥kUd~P�^e[OdobZ^`PaP $ b�dª�«Pj�iHK�lkU�K�
kcH §ÅPaNQP�[Ubsdo[ÆbQ�OP���NQdo���KP $ HK[¤^xby}�[�uvP�^�T �j[O�p� Hp[ bQ��NQPaP�ua}M^xP�^ � ���K¸��O¹���do[ ��}g[�k ³ �
��NQdcuvP�^�^xdMNy^n}g[�k � �����!��� � do[ ³ � �ONQdcu�P�^Q^`doNy^ � }gN�P�bQ��P�}a�~PaNy}�JoP]bQH $ P�^�dgfªb��OP�^`��}gN�HK[OJ
^�u©��P $ P�^If{doN }���}�NQbQHluvLO�l}gNiHK[¤^xby}�[�uvPª��}�NQJMPaNibQ��}�[�dM[OP�^`by}g[¤kO}gNqk�kUPa�cH�}�bQHpdo[]}g��}�NQb�T

Y ^x�KHpJo�cbIb�NQPa[¤k¦Pa�cH�kUP�[Ub�Hp[+�¥}g�O�pP �UT��ZH�^¥bQ��}�be}o^Ib��OPr[cL $ ��PaN¡d�f¡��NQdcuvP�^�^xdMNy^tHK[�u�NQP�}M^xP�^��
b��OP $ }o^xb�PaN Ä �rdMNQ�~PaN ^x��}�NQHp[OJ�^�u©��P $ P_JMPaby^iNQPa�l}gb�HK�~Pa�p���rdoNq^xP~T �r�OP�uvdM[Ub�Pa[cbQHKdM[nPv§ÅP�uvby^idgf
b��OPsHK[�uvN�P�}o^`P�k�[UL $ ��PaN_d�fj�ONQdcuvPw^Q^xdMNy^�}M^x�cHK[OJnf{doN�u�LOby^ªH�^_bQ�OP�ua}�L�^xP�d�fjbQ�OP�kUP�u�NQP�}M^xP�k
��PaN`f{doN $ }g[�u�P~TªGOdoN_Pa¢�} $ �O�KP~�Ob��OP�}a�~PaNq}gJMP�bQH $ P¦b�d�NQPwuvPaHK�~PS}nuvLObif{NQd $ b��OPsuvLObª^`PaNQ�~P�N
f{dMN � �K¸ �O¹���HK[�u�NQP�}M^xP�^rf{NQd $ � $ Hp�K�pH�^xPwuvdo[�k�^Édo[�f{doL�N_�ONQdcu�P�^Q^`doNy^���bQd�³ Ê $ HK�K�pH�^`P�uvdo[¤kO^ÉdM[
P�HKJo�cbi�ON�dcuvP�^Q^`doNq^v��bQd �U³ $ Hp�K�KHl^xP�u�do[�kO^tdM[�³ � �ON�dcuvP�^Q^`doNq^vT

�r�OPSNQPa�l}gb�HK�~P_��PaN`f{doN $ }g[�uvPªd�febQ�OP uvLObj^`��}gN�HK[OJ $ PabQ�Odck�^rdo[�b��OP��¤}gNyk�Hp[�^xbq}g[�u�P�^rHK[
b��OP�b�P�^xbS^xL�HKbQP�H�^ $ doNQP�Hp[Ub�PaNQPw^xbQHp[OJOT0�¥}g���KP �cT ��^`L $3$ }�NQHp�aP�^\b��OP���PaN`f{doN $ }g[�u�P�d�fjbQ�OP
u�LObj^x��}�NQHp[OJ $ PabQ�Odck�^rdo[nbQ�OPªHp[�^xbq}g[�uvPw^z[OdMbj^xdM�K�M}g�O�pP�Hp[�do[OPS�OdoL�NaT

��Pª^xP�P\b`�rdªJMPa[OPaNq}g�¡b�NQPa[¤kO^tHK[�b��OP\N�P�^xL��Kby^e^`L $3$ }�NQHK��P�k¦Hp[ �¥}g�O�pP �UT �UTeGIHpNy^`ba�c}o^ebQ�OP
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�¥}g�O�pP �cT �cXemIPaNxf{dMN $ }�[�uvP_d�f��i}M^xHlu 8eL�b �~�¤}gNQHp[OJ �t¢U��PaN�H $ P�[Ub �Ã�\[�^xdM�K�~P�k���[¤^xby}�[�uvP�^

�rNQd }okOu�}o^xb mtNQPvf{P�byuy� ¾�}o^`bQPaN Ä ��doN��~PaN �\d �~��}�NQHK[�J
° Y\�UJ�T �\}�[O� � � Y\�cJOT �j}g[O� � � Y\�cJOT �j}g[O� � �

Ê ³oT �oR �U³�RoRoV	� ³MT � � �MV��oV � � ³MT � � �oR	�oV ���
� VcT � VoR��c³ � �oV ³MT �MR V � �c³ ��� Ê ³MT � � VoR � ���MR Ê
³ � VUTWRoR Ê ��� � ³ Ê � ³MT � � � �~³ �����	� ³oT � � ³ Ê �oV	���

[cL $ ��PaNrd�fe�ONQdcu�P�^Q^`doNy^jHK[�uvN�P�}o^`P�^v�c�rPªPa�M}g�pL�}gb�P $ dMNQP_[�dckUP�^\Hp[¨b��OPS^Q} $ PSuvd $ ��LOby}�bQHKdM[
b�H $ P��i��Pa[Â[Odob ^x��}�NQHK[�J�uvLOby^�b���}g[ÂHp[�PaHKb��OPaNªdgfjb��OP]ua}o^`P�^¦�i��PaNQP��ZPnkUd�^`��}gN�PnuvLObq^vT
�r��H�^�H�^s}g[ Hp[�kUHlua}gb�HKdo[ bQ��}�b�b��OP�d��~PaN��OP�}Mk¿d�fS^x�¤}gNQHp[OJÂuvL�by^�H�^���}gN�JoPaNsbQ�¤}g[ b��OP�b�H $ P
b�dnJoPa[OP�Ny}gb�P�bQ�OPsu�LOby^�T���[�^`�«PwuvbQHpdo[�dgfZb��OP�NQP�^`LO�Kbq^zf{doNªP�}Mu©�]HK[�^`by}�[�uvP�NQP��~P�}g�l^zb���}gbªbQ��H�^
Hl^_[Odob&�,� �9�!�a¶_b��OP�u�}o^xP T���[ �I}��O�KP �UT ���rP��KHl^xbªbQ��Ps}w�~P�Ny}gJMP�u�LOb_JoP�[OPaNy}�bQHpdo[�b�H $ PS}g[¤k
b��OPª}a�~PaNq}gJoP �i}gHpbQHp[OJ�b�H $ Prf{dMNi}�u�LObrHp[�bQ�OP $ }o^`bQPaN Ä �ZdoNQ�~P�Nr^`��}gN�HK[OJs^�u©��P $ PrdM[]^xHK¢cbQP�Pa[
��NQdcuvP�^�^xdMNy^rf{doN }g�K��Hp[�^xbq}g[�u�P�^rHK[n�i�OHlu©��b��OPªbQH $ P�^É�ZPaNQP $ }gN��~P�kU�K�skcH §ÅPaNQP�[Ub�T

�I}��O�KP �UT �cX38eLObªh\P�[OPaNy}�bQHpdo[]}g[�k0��}�HKb�HK[OJ �rH $ P�^£f{dMN �Z}gNQHpdoL�^j��[�^xbq}g[�u�P�^

��[�^`by}g[¤uvP Yj�UJ�Trh\P�[��rH $ P�¯ $ ^©± Y\�cJOT9� }gHpb"�rH $ PS¯ $ ^y±
$ HKbQN�P VUTK³M³ �cT Ê �
��³ �MVg�l}w� �UT R � R � TK³ �
�O�pPa[�kOV �~T��MR �c³oT Rc³
ua}�� � �	��� Ê � ���cT � � ³ �c³ �UTWV �
$ dck �U³o³ V Ê �~T � Ê V	�UT Rc³
��}�NQ��V VUT �	� ³
�UTK³
�
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�r�OPn�l}gNQJMPaN�[cL $ ��PaNªd�f_[OdckcP�^ �pH�^`bQP�k�Hp[ �I}��O�KP �UT �¨f{doN�b��OPn[Od Ä ^x��}�NQHp[OJÂ^Quy�OP $ P�H�^
�l}gN�JoPa�p��kcLOPibQd_b��OPrHp[�^xbq}g[�u�P �)�! �·��~���i�OPaN�PrbQ��PiJoPa[OP�Ny}gb�HKdM[�bQH $ PÉHl^I^`HKJM[OH ­Åu�}g[cbQ�K�S^ $ }g�p�KPaN
b���}g[�b��OPi�i}�HKb�HK[OJjbQH $ P~T �¥}g�O�pP �cT �\Hp[�kUH�u�}gbQPw^ b���}gbtHp[s^xd $ PZua}o^`P�^v�o�ZPj}gN�Pi}g���KPibQd NQP�kUL¤uvP
b��OPªbQH $ P\N�P��~LOHKN�P�k�bQdsPa�M}g�pL�}gb�PS}�[OdckUP�¯À}ouy�OHKP��UHp[OJ�hjd~}��t���Éd�fe}�[�HK[cf{doN $ }gbQHpdo[n^`��}gN�HK[OJ
^�u©��P $ Po±jbQ��NQdoL�Jo�Æ}�^xH $ �O�KP $ P�u©�¤}g[OHl^ $ �KHp�~P�bQ��P $ }o^xb�PaN Ä �rdMNQ�~PaN ^x��}�NQHp[OJ���}�Ny}okcHKJ $ T
��P }gNQPiP�[�uvdoL�Ny}gJMP�k��c��b��OP�^xPjNQPw^xLO�pby^ f{dMNÉb`�Zd¦N�P�}o^`do[�^�TeGIHKNq^xb��µ�iHpbQ� $ doN�Pi^`do�O�OHl^xb�H�ua}�bQP�k
^`��}gN�HK[OJ ^Quy�OP $ P�^v��HKb $ }w����Pn��d~^�^xHK���KPnbQd�uvdM[�^xHl^xb�Pa[Ub��K� }ouy�OHKP��~P¨hjd~}��_���_dgf }g[ Hp[Uf{doN Ä
$ }gbQHpdo[ ^x��}�NQHK[�J�^�u©��P $ P~T�� P�uvdo[¤k¡�«f{doN uvLObªuv�l}o^�^xP�^\b���}gb NQP��~LOHKN�P�}�^`HKJM[OH ­Åu�}g[cbª} $ dMLO[cb
$ doNQP]bQH $ PnbQdÂJoPa[�PaNy}�bQP~�if{doN�Pa¢�} $ �O�KP]�KH f{b Ä }�[�k Ä �ONQd 7QP�uvbnuvL�by^�	������j}Mu©�OHpPa�cHK[OJÂhjd~}g�S���
^`PaP $ ^Z�µL�HKbQP �KHK�~P��K�~T

Y\[�dobQ��PaN�JMPa[OPaNq}g�ibQN�Pa[�k�^`PaPa[�Hp[��¥}g�O�pP �UT ��H�^¦b���}gbs}M^�bQ�OP�[UL $ ��PaNªdgf �ONQdcu�P�^Q^`doNy^
Hp[�uvN�P�}o^`P�^v�ebQ�OPn�ON�d~}MkOua}o^`b Ä �ONQP�f{Pabyuy� ^x��}�NQHK[�J�^�u©�OP $ P!� ^_d��~PaNq}g�K�Z��PaNxf{dMN $ }�[�uvPn^`PaP $ ^ªbQd
��PS^xLc§¡P�NQHK[�J �s�KHK�~P��K�¦f{N�d $ b��OP_N�P�kUL�uvPwk�[UL $ ��PaNedgf�[OdckUPw^rHKbrHl^i}g�O�pP_bQd�P��o}��KL�}�bQP~T �r��H�^
Hl^É[OdMbj}�^`LONQ�ON�H�^`HK[OJ�N�P�^xLO�pba�c^xHp[�uvP_b��OP_�ON�d~}MkOua}o^`b Ä �ONQP�f{Pabyuy�n^Quy�OP $ PiH�^É[�dobj^Qu�}g��}��O�KP T9�r�OP
$ }o^xb�PaN Ä �rdMNQ�~PaNS^�u©�OP $ Ps^xPaP $ ^\bQd���P���PaN`f{doN $ HK[OJ }o^��ZPa�K�Z}o^�b��OP�[Od ^x��}�NQHp[OJ�^Quy�OP $ P
dM[�^xHp¢Ub�PaPa[n�ONQdcu�P�^Q^`doNy^ �nP��~Pa[n�i�OHK�pP�Pa�M}g�pL�}gb�HK[OJsf{Pa�rPaNi[�dckUP�^vT$�r��H�^\Hl^zdM[OP�HK[�kcH�ua}�bQHKdM[
b���}gbZbQ�OP ^x��}�NQHK[�J�dgf�uvLObq^ $ HpJo�cbt��P_L�^`Pvf{LO�¡Hp[�}Muauvd $ �O�KHl^x�OHp[OJ�hjd~}��¥�Idgf£}g[�HK[Uf{dMN $ }�bQHKdM[
^`��}gN�HK[OJ ^Quy�OP $ P � bQ��}�b�bQ�OP]uvL�by^�JoP�[OPaNy}�bQP�k }gb�dM[OP��ON�dcuvP�^�^xdoN�}gN�PnHK[�kUP�P�k�L�^xPvf{L��j}gb
}�[Odob��OPaNj�ONQdcu�P�^Q^`doNaT

�t�~Pa[]bQ�OdMLOJo���rPs}�NQPs}g���KP�b�dn^x��dMb�^`d $ PSbQN�Pa[�kO^\Hp[��¥}g�O�pP �UT �U�¡b��OP�d��~PaNy}��K��NQPw^xLO�pby^
}�NQPi[OdMbt�iHK�lkU�K� kUH §ÅPaN�Pa[Ub�} $ do[OJ_b��OPiu�LObe^x�¤}gNQHp[OJ_��}�Ny}MkUHKJ $ ^vT��\[�PrNQPw}o^xdM[��i�c�ªbQ�OPi��PaN Ä
f{dMN $ }�[�uvPiHl^INQdMLOJo�O�p��P��~L�}g��H�^�m¡Y �j� �!� � ^ $ Pwu©��}�[OH�^ $ f{doNZkUPw}ouvb�HK�M}gb�HK[OJSuvLObeJMPa[OPaNq}gbQHpdo[
}�[�k�u�LOb $ }gbyuy�OHp[OJOTe��[nbQ�OPSHK[�^`by}�[�uvP�^i·~·����!�¦}�[�k ¶�¸ ��� ���c�ÅuvLOb ^x�¤}gNQHp[OJ�}g[�k�JMPa[OPaNq}gbQHpdo[
�ZPaNQPªb�LONQ[OPwk¨dg§¿}wf{b�PaNjNQPa�l}gbQHp�~Pa�K��f{P�� [OdckUP�^��¡^`d�bQ��P¦��PaN`f{doN $ }g[�u�P¦d�fZ}g�p�Ib��ONQP�P�^`��}gN�HK[OJ
$ P�u©�¤}g[OHl^ $ ^rHl^ N�doLOJM�O�K��P��~L�}g�ÀT+��Ps�iHK�p�t[Od�� ��doHK[cbªdoLObSHK[cbQPaN�P�^xb�HK[OJ��«P���}a�UHpdoNªdgf bQ�OP
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�M}�NQHKdML�^j^x��}�NQHK[�J�^�u©�OP $ P�^tdo[ }g[�Hp[�^xbq}g[�u�P_�U��HK[�^`by}g[¤uvPª��}o^`H�^vT
�j[�bQ�OPsHK[�^`by}�[�uvP�^ *+(�¹	�����S}g[�k �)�! �·��s^`��}gN�HK[OJ ^xPaP $ ^zb�d�JoP�[OPaNy}��K�p����P�L¤^xPvf{LO� ��}

^ $ }g�p�KPaN¥do��bQH $ }g�KHpb`�_J~}���H�^I��NQd��~P�k��i�OPa[suvLObq^e}gNQP ^x�¤}gNQPwk�}M^Édo���«d ^xP�ksbQdª�i�OPa[�uvLObq^É}�NQP
[�dob ^x��}�NQP�k¡T"�r�OHl^zHl^i}g[�Hp[�kUH�u�}gbQHpdo[nbQ�¤}gbªh\d }g���rdgfZ}�[�Hp[Uf{doN $ }gb�HKdo[]^`��}gN�HK[OJn^�u©��P $ PjH�^
��PaHp[OJ $ PabaT �r�OP_��PaN`f{doN $ }g[�u�P\d�ftb��OP\��NQd~}MkOua}M^xb Ä �ON�Pvf{Pabyuy�]^x��}�NQHp[OJ�^�u©�OP $ Pido[ �#�v· �������
Hl^i�µL�HKbQP HK[Uf{PaN�HKdMNrbQd�b��OPªdob��OPaNj^x�¤}gNQHp[OJs^Quy�OP $ P�^vT ��d�Pa¢c�O�l}gHK[�bQ�OHl^r�«P���}a�UHpdoNa�cdo[OPª[OP�P�kO^
b�d��pd~do��[Odªf{LONQb��OPaNebQ��}�[�bQ��P_} $ doLO[cbtd�f¥bQH $ Pi^x��Pa[cbe��}ouy�cHK[OJS}g[¤k LO[���}ouy�UHp[OJ $ P�^�^Q}gJMP�^
�c� P�}Mu©� �ON�dcuvP�^�^xdoN]do[ �i��H�uy�Æ} �rdMNQ�~PaN�Pa¢UHl^xbq^vT �r�OPÂ}a�~PaNq}gJoP�b�H $ P ^x��Pa[cbn��}ouy�UHp[OJ
}�[�k�LO[O��}Mu©�cHK[OJ $ P�^�^Q}�JoP�^\Hp[�bQ�OP���NQd~}MkOua}M^xb Ä �ON�Pvf{Pabyuy��^x�¤}gNQHp[OJ]^Quy�OP $ P H�^ �MV Ê ^`P�uvdM[�kO^
dM[ f{doL�N¨��NQdcuvP�^�^xdMNy^v�s³ Ê � � ^xP�uvdM[�kO^ndo[ PaHpJo�cb��ON�dcuvP�^Q^`doNq^v�S}g[�kÆV�� ÊoÊ ^xPwuvdo[�k�^¨do[ ³ �
��NQdcuvP�^�^xdMNy^vTe¾�dMNQPib���}g[ �)�,� �tb��OPibQdMby}���uvd $ �OLOby}�bQHpdo[�bQH $ PeH�^t^`��Pa[Ub£^xH $ �O�K�ª��}Mu©�cHK[OJ }g[¤k
L�[O��}ouy�cHK[OJ $ P�^Q^�}gJMP�^vT � �c��H�^ªbQ�OHl^¦bQ��P�ua}M^xP � �r��Pn^xL�u�uvP�^Q^ªNy}�bQP�d�f $ }gbqu©�OHp[OJn}]uvLOb
f{N�d $ °�
�� ����� 	�� ° ����� = Hl^rdo[ }w�~P�Ny}gJMPS}gNQdMLO[�k�V	�����«�i�OHp�KP_b��OP�^`L�uauvPw^Q^rNy}�bQPSdgfeJMPa[OPaNq}gbQHp[OJ
}suvLObj}af{bQPaNi[�dobj�«P�HK[OJ�}g�O�pPªbQd $ }�byuy�n}�u�LObrf{NQd $ }g[c�n�«d~dM�IHl^rL�^xL¤}g�K�p��d��~PaN���� ��T��r�OP
P�§¡Pwuvbtdgf bQ�OHl^IHK[�b��OPi�ON�d~}ok�ua}o^`b Ä �ONQPvf{P�byuy��^`��}gN�HK[OJS^Quy�OP $ PÉHl^IbQ�¤}gbZ}g[�¸���(! �*+(~º ¶�[UL $ ��PaN
d�f uvLOby^ }gNQP���PaHp[OJ���}M^Q^`P�k�}�NQdMLO[�k¡�¥}g[¤k�bQ�OP��ZdoNQ�~P�Ny^i��}a�~P��KHpbQb��KP�b�H $ P bQd]kUdn}�[U�cbQ�OHp[OJ
P���^xP Pa¢Ou�Pa�Obrb�d��¤}ouy��doLOb�JodMHK[OJ�uvLObq^\}�[�k�LO[O��}Mu©��Hp[�uvd $ HK[OJ uvLObq^vT

�r�OPZHK[�^`by}�[�uvP *+���� y¸¡Hl^�}\^`d $ Pa�i�¤}gb¥��}gb��Odo�pdoJoHlua}g�cPa¢�} $ ���KP~T �r�OPr[�d Ä ^x��}�NQHK[�Jª^Quy�OP $ P
u�do[�^`H�^xb�Pa[cbQ�K��Pa�M}g�KL¤}gbQPw^ $ }g[c� f{P��rPaNi[OdckcP�^\bQ�¤}g[�b��OP���NQd~}MkOua}M^xb Ä �ON�Pvf{Pabyuy��}�[�k $ }o^xb�PaN Ä
�ZdoN��~PaNS^x��}�NQHK[�J�^Quy�OP $ P�^\HK[�bQ��P�^�} $ P�} $ dMLO[cb¦d�f uvd $ �OLOby}�bQHpdo[�bQH $ P~Te�j[OP���d~^�^xHp�O�KP
P�¢U�O�l}g[�}�bQHpdo[Âdgf bQ�OHl^��O�OPa[�d $ Pa[�do[�Hl^¦bQ�¤}gbsbQ�OP�JMPa[OPaNq}gb�HKdo[Âb�H $ P�f{doNs}�uvLOb�bQHK[�J��O�l}g[OP
P�¢OuvP�P�kO^�bQ�OP�b�H $ P]NQP��~LOHKN�P�k b�dÂ^x�¤}gNQP�bQ��P�uvLOb]} $ dM[OJ�b��OP��ONQdcu�P�^Q^`doNy^�T ��d~do�cHK[OJ }gb
�¥}g���KP �UT ��NQP��~P�}g�l^zb���}gb_b��OH�^jH�^ ��(��tbQ�OP ua}o^`P~T$�r�OP�N�P�}g�tN�P�}o^`do[�Hl^\bQ��}�b_�i�OPa[�u�LOby^_}�NQP
JMPa[OPaNq}gb�P�k �pdcua}g�p�K�~��bQ��Pa[ $ }g[c�¨[�dckUP�^�}�bªbQ�OP�b�do��dgfib��OP��ONq}g[�uy��}�[�k��«dMLO[�k�b�NQPaPs}�NQP
Hp[Uf{P�}M^xHK���KP~TC�r�OPaN�Pvf{doN�P~� $ }g[c���ONQdcu�P�^Q^`doNy^ $ L�^`bS^xHKb�HlkU�KPÃ^xHK[¤uvP�bQ��PaNQP]}gN�Pn[Odob�Pa[�doLOJM�
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}MuvbQHp�~P\[�dckUP�^iHK[nbQ�OP �ONy}�[�u©�]}�[�k��«dMLO[�knbQNQP�P~T �r�OP_�ON�d��o}��O�KPªdM�ObQH $ }g�pHKb`��J }g��kcd~P�^z[�dob
^`LU§ÅPaNj�U�sbQ�OPSuvd $ �OLObq}gb�HKdo[nd�fIf{Pa�ZPaNi[OdckUPw^vT

�jLONsd��~PaNy}��K�iu�do[�uv�pL�^xHpdo[�f{NQd $ bQ��H�^�Pa¢U��PaN�H $ P�[Ub_Hl^�bQ��}�b�^`��}gN�HK[OJ uvLObq^�} $ do[�J�bQ�OP
��NQdcuvP�^�^xdMNy^ �#�!� ��PS} L�^`Pvf{LO��b�P�u©��[OH��~LOP ���ZP¦�¤}w�~P ^xPaPa[nHp[�^xbq}g[�uvPw^zHp[¨�i��H�uy����dobQ��hjd~}g�
�Z}g[�k�hjd~}g���Q�edgfZ}�[nHK[Uf{dMN $ }�bQHKdM[]^x��}�NQHK[�J�^�u©�OP $ P_}�NQPS}ouy�OHpPa�~P�k¡T��\d��rPa�~PaN��cua}gN�P $ L�^`b
��P�bq}g�~Pa[ ^xdÂbQ��}�b�bQ��P�d��~PaNQ��P�}okÂbQd���PaN`f{doN $ bQ�OP�^`��}gN�HK[OJ H�^�[OdMb�bQd~dÂ�OHpJo��T ��[ bQ�OP
[�Pa¢Ub ^xPwuvbQHpdo[��rP�Hp[U�~Pw^xbQHpJ~}�bQPªbQ�OP���PaN`f{doN $ }g[�u�P�dgf ^`d $ PSdgfZbQ�OPs}MkU�M}g[�u�P�k�uvLObª^`��}gN�HK[OJ
b�P�uy�O[OH��~LOP�^ebQ��}�bi�rPª��}a�~PªHK[cbQN�dckUL�uvP�kÅT
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��[ bQ�OHl^�^`P�uvbQHpdo[��e�rP]NQPa��dMNQbsdo[ b`�rd ^xPa�pP�uvb�HK�~P Ä �ONQP�f{PabyuQ� ^Quy�OP $ Pw^ f{doN�^x�¤}gNQHp[OJÂuvL�bQbQHp[OJ
����}g[�P�^�}g[¤k uvd $ ��}gN�P�bQ��PaHKN���PaN`f{doN $ }g[�u�P�bQdÂb��OP��ONQd }okOu�}o^xb Ä ��NQPvf{Pabqu©�´^Quy�OP $ P~T �j[OP
d�fjbQ�OP�^xH $ �O�pP��i}a�O^ªbQd kUP�uvN�P�}o^`P�b��OP�u�d $3$ LO[OHlua}gb�HKdo[]d��~PaNQ�OPw}ok�}o^Q^`dcuvH�}�bQP�k��iHpbQ��bQ�OP
��NQd~}MkOua}M^xb Ä �ON�Pvf{Pabyuy�Â^`��}gN�HK[OJ�^�u©�OP $ P�Hl^¦bQd�[�dob�^`Pa[�k�}��K� uvLOby^ªbQd }g�K�e�ON�dcuvP�^�^xdoNq^vTC�r�OP
^`H $ ���KP�^`bÉ� }a��b�ds}ouauvd $ �O�pH�^x�sbQ��H�^ÉHl^rbQds^`H $ �O�p��^`Pa[�k�P�}ouy��JMPa[OPaNq}gbQPwk¨u�LObrb�ds}�Ny}g[¤kUd $
[cL $ ��PaNedgfe�ON�dcuvP�^�^xdoNq^vT ��PªPa¢c��PaNQH $ Pa[cbQP�k��iHpbQ�nbQ��H�^j^xH $ �O�KP ^Quy�OP $ PidM[�b��OPªHK[�^`by}g[¤uvP�^
Hp[�doL�NrbQPw^xbi^`LOHKb�P~T �e}Mu©�nu�LObebQ��}�bi�i}o^eJoPa[�PaNy}�bQP�k�}�br�ON�dcuvP�^�^xdoN �¥�i}o^Z^xPa[cbrb�d��ON�dcuvP�^�^xdoN
4��iHpbQ���ON�do��}��OHK�pHKb`��³ @�VUTª��[]JoPa[OP�Ny}g�À�¤f{dMNª}�^�ua}g�l}g�O�pP�^Quy�OP $ P_do[n°���NQdcuvP�^�^xdMNy^v�ÅbQ�OP uvLOb
u�doLO�lkÃ��PªNy}�[�kUd $ �K�n^`Pa[cbr�iHKb����ON�do��}��OHK�pHKb`�]³A�y°ÅT

�~Hp[�uvP_b��OPªNQP�^`LO�Kbq^ÉHp[ � P�uvbQHpdo[ �cTK³MT���HK[�kUHlua}gb�P�k�b���}gbjuvL�by^rJoP�[OPaNy}�bQP�k�[OPw}gNibQ��P_bQdM��dgf
b��OP���Ny}g[¤u©��}�[�k ��dMLO[�k�bQN�PaP��ZdoLO�lk���P�bQ�OP $ d ^xbjL�^xP�f{LO�����rP }g��^`d�Pa¢c��PaNQH $ Pa[cbQP�k��iHpbQ�
}�^`Pa�KPwuvbQHp�~P Ä ��NQPvf{Pabqu©�s^`��}gN�HK[OJs^�u©��P $ Pj�i�OPaNQPS}�uvL�bi�i}o^r�¤}o^Q^`P�k¨b�ds}g�p��dobQ��PaNi�ONQdcu�P�^Q^`doNy^
H ftHpby^rJMPa[OPaNq}gbQHpdo[]kUPa��bQ��� �i}o^i�KPw^Q^rbQ�¤}g[ ���r¼ ³
�UT
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�¥}g�O�pP�^j¬�T�� }g[�k]¬�T �s^x��dg�´bQ�OP_f{LO�p��NQP�^`LO�Kbq^rdgfZ}�[�Pa¢c��PaNQH $ Pa[cbru�d $ ��}�NQHp[OJ�bQ�OPªNq}g[ Ä
kcd $ �ikcPa�ObQ� Ä ��}M^xP�kÅ�_}g[¤k �ONQd }okOua}M^xb Ä �ON�Pvf{Pabqu©�Æ^`��}gN�HK[OJ ^Quy�OP $ P�^vT GOdMN�bQ�OP�^`do�p�~P�k Hp[ Ä
^`by}�[�uvP�^iHK[]bQ�OPSbQP�^`b_^`LOHKb�P~�«b��OP�b`�c��P¦d�fZ�ONQPvf{P�byuy��^`��}gN�HK[OJÃ^Quy�OP $ P_�¤}o^\�pHKbQb��KP_H $ ��}MuvbrdM[
��PaN`f{doN $ }g[�u�P~TtGOdoNZP�}ouy�sHK[�^`by}g[¤uvP~�Ub��OPª}a�~PaNq}gJoP ^xdM�KLOb�HKdM[�bQH $ P�^If{doNZbQ�OP_�M}�NQHKdML�^r^`��}gN�HK[OJ
$ PabQ�Odck�^¦�rP�NQPs�iHKbQ��HK[�dM[OPn^xbq}g[�k�}gNykÂkUP��UHl}gbQHpdo[�d�fjP�}ouy��dMbQ�OPaN�T�GOdoNSbQ�OPnkcH 6ÃuvLO�KbªHp[ Ä
^`by}�[�uvP�^��!�I}��O�KP �cTK³
�_^x�Od��j^tbQ��Pj}w�~P�Ny}gJMPr��PaN`f{doN $ }g[�uvPZNy}�[O�UHp[OJ_d�f¡b��OPikcH §ÅPaNQP�[Ub¥�ONQP�f{Pabyuy�
^`��}gN�HK[OJ�^x��^xb�P $ ^�T

�I}��O�KP �UTp³ �cXrY\�~P�Ny}gJMPªmIPaN`f{doN $ }g[�u�P �\}�[O�cHK[OJ�d�fZmtNQPvf{Pabqu©� �~��}gN�HK[OJ �µu©�OP $ P�^

�~bQNq}gbQP�Jo� Yj�UJ�T �\}�[O�
�rNQd }okOu�}o^xb VUT �
�j}g[�kcd $ VUT �

¬jPa�ObQ� Ä �i}M^xP�k ³oT �

�rN�d~}ok�ua}o^`bQHK[�J�do[O�p�suvLOby^ebQ��}�bi}�NQP_JMPa[OPaNq}gbQPwk�}gb kUPa�Ob����KP�^�^tbQ��}�[�bQPa[�HK[sbQ�OP_��Ny}g[¤u©�
}�[�k¨��dMLO[�k¨b�NQPaPªHl^rJoPa[OP�Ny}g�p�K��b��OP $ d~^`brPv§ÅP�u�bQHK�~P $ PabQ��dck¡T9�r�OHl^zHl^rP�^x��P�u�H�}g�p�K�sbQ�OPSua}M^xP
dM[��ON�do�O�pP $ ^e�i�OPaNQP } �l}gN�JoP�[cL $ ��PaNedgfZuvL�by^j}gNQPSJoPa[�PaNy}�bQP�k¡�O�pHK�~P �#�v· ������� }g[¤k �)�! �·��~T
��Ps�iHK�K��[Od�� �ON�HKP���� kUH�^�uvL�^�^¦dob��OPaNªHK[cbQP�NQP�^`bQHK[�J���Pa��}a�UHpdoNS^xP�Pa[��i�OPa[Â^`do�p�UHp[OJ]^x��P�uvH ­Åu
Hp[�^xbq}g[�u�P�^vT

�\dMb]^xLON��ONQHl^xHK[�Jo�K� �zb��OP���PaNxf{dMN $ }�[�uvP�dM[ �#�v· �������nH�^sJoNQPw}gbQ�p� H $ �ONQd��~P�kÂ�U� ^xPa[¤k Ä
Hp[OJ�f{Pa�ZPaN�uvL�by^���Pab`�rPaP�[��ONQdcu�P�^Q^`doNy^�T ��[�b��OH�^�u�}o^xPnb��OP]}w�~P�Ny}gJMP�bQH $ P�^x��Pa[cb���}ouy�UHp[OJ
}�[�k LO[O�¤}ouy�UHp[OJ $ P�^�^Q}gJMP�^�do[ }��ONQdcuvPw^Q^xdMN�H�^�N�P�kUL�u�P�k¿f{N�d $ V	� ÊoÊ ^`P�uvdo[¤kO^ �iHpbQ� bQ�OP
��NQd~}MkOua}M^xb Ä �ON�Pvf{Pabyuy� ^Quy�OP $ P�b�dÂ³ � ��V�^xP�uvdM[�kO^¦f{dMN�bQ�OPnNy}�[�kUd $ �ONQP�f{Pabyuy��^�u©��P $ Ps}g[¤k
³ ���MR�^xP�u�do[�kO^Éf{dMN\b��OPSkUPa�Ob�� Ä ��}o^`P�k¨�ON�Pvf{Pabqu©��T

��[�·~·����!�o��bQ��Pn}a�~PaNy}�JoPs[UL $ ��PaN_d�fj[OdckUP�^ªPa�M}g�KL¤}gbQPwk�H�^_NQdMLOJo���K��bQ�OPn^�} $ P�f{doNS}��K�
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b��OP_�ON�Pvf{Pabqu©��^x��}�NQHp[OJs^Quy�OP $ Pw^vT �\d��rPa�~P�Na�ob��OPª}a�~PaNy}�JoP\­¤[�}g�ÅJ~}g� }wf{b�PaNrdM[OP_�OdMLONiH�^ebQ�OP
��HKJo��P�^xbj�i�OPa[�uvL�by^j}gNQP���NQd~}MkOua}M^xbaT �r�OH�^jH�^j}�uvdoL�[Ub�PaNQHp[Ub�LOHKb�HK�~PjNQP�^`LO�Kb��¡^`HK[�uvPªN�P�kUL�uvHp[OJ
b��OP_[cL $ �«P�NÉd�f�uvLObq^r��}o^�^xP�kn^x��doLO�lk¨}���^`d��rP�}��~Pa[�b��OP_�pHK[OP�}�Nr�ON�doJMNy} $ $ HK[OJªN�Pa��}�¢O}�bQHKdM[�^
}�b_bQ��P�[OdckUP�^�� �pP�}okcHK[OJsbQdn�OHpJo�OPaN do�Ob�H $ }��KHKb`�sJ~}���^_H fZ}nuvd $ ��}gNq}g�O�pP�[cL $ �«P�NidgfZ[OdckUP�^
Hl^rPa�M}g�pL�}gb�P�k¡T

GOdoNnb��OP�Hp[�^xbq}g[�u�P'*+(�¹	�������i�rP���}a�~P ^xPaP�[ bQ��}�b�HKb�H�^�JoPa[�PaNy}��K�K� L�^xP�f{LO�_bQd ^x��}�NQP
}M^ $ L�uy��u�LObQb�HK[OJ�����}g[�P�Hp[Uf{doN $ }gb�HKdo[�}M^_�«d ^Q^`HK�O�pP~T �r�OPaNQP�f{doNQP�b��OPs�ONQd }okOua}M^xb Ä �ON�Pvf{Pabqu©�
^`��}gN�HK[OJ ^Quy�OP $ P�^_doLOb��«P�Nxf{doN $ ^�bQ��P¨dMbQ�OP�N��ON�Pvf{Pabqu©�Â^`��}gN�HK[OJ ^Quy�OP $ P�^vT �\d��rP��~PaNa�¥bQ�OP
^`Pa�KPwuvbQHp�~P Ä ��NQPvf{PabquQ�n^x�¤}gNQHp[OJ�^Quy�OP $ P!�W^É��PaN`f{doN $ }g[�uvPªHl^zdM[O�K�]^x�pHKJM�Ub��K��Hp[Uf{PaNQHpdoNib�d�bQ��}�b_dgf
b��OPª�ONQd }okOu�}o^xb Ä ��NQPvf{Pabqu©�]^�u©�OP $ P~T
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�iP�ua}��K�Uf{N�d $ bQ�OP Pa¢U��PaN�H $ P�[Ub¥HK[0�~P�uvb�HKdM[��cTK³oTp³\b���}gbZHKb $ }w�S[OdobZ��P_bQ�OP $ d ^xbZuvd $ �OLOby} Ä
b�HKdM[�}g�p�K�sPv§ÅP�uvbQHp�~P_^`bQNq}gbQP�Jo�sbQd�JoP�[OPaNy}�bQPSuvLObq^r}�biPa�~PaNQ�s[OdckUPªd�ftb��OP_�ONq}g[�uy�]}g[�k���doLO[¤k
b�NQPaP T � ��Pa[skUP�^`HKJo[�HK[OJª}j��}gNq}g�K�pPa��uvLOb $ }�[�}gJMP $ Pa[cb�^�u©��P $ P~�ab��OH�^ fÀ}Muvb�ua}g[���PiPa¢c�O�KdMHKb�P�k
Hp[ndoNykcPaNibQd $ Hp[OH $ H ��PrbQ��P¦[�PaJ~}�bQHK�~P Pv§ÅP�uvby^rd�feu�LObj^x��}�NQHp[OJOT ��PªJMHK�~P_b`�rds}��Kb�PaNQ[�}�bQHp�~P�^vT
G¥HKNy^`ba��bQ�OP uvdo[cbQP�[Ub�HKdo[]Pv§ÅP�uvbq^_}gN�H�^xHp[OJ�f{NQd $ }�bQ��P $ }M^xbQP�N Ä �rdoN��~PaN uvLOb ^x��}�NQHK[�Jn^Quy�OP $ P
u�}g[��«P�P��KH $ HK[�}�bQP�k�H fZPa�~P�NQ�n�rdMNQ�~PaNª�~LOPaN�HKP�^ibQ��P�uvL�bª^xPaN��~PaNjdo[O�p��Pa�~PaNQ� ��[OdckUP�^�T+��P
P�¢U��PaN�H $ Pa[cbQPwk��iHKbQ�Âb��OH�^S^Quy�OP $ PsL�^xHp[OJ��M}g�pLOP�^�dgf � ¼ ³ ��}g[¤k � ¼ ³
����dM[ ^xHK¢cbQP�Pa[
��NQdcuvP�^�^xdMNy^vT&�I}��O�KPw^¦¬ST �U�Æ¬�Tp³ �c�I}�[�k�¬�Tp³o³s^x��dg� b��OP�f{LO�p�tNQP�^`LO�Kbq^_dgfib��OH�^_Pa¢c��PaNQH $ Pa[cb
u�d $ ��}�NQP�k�bQd�b��OPªua}M^xP ��¼ ³oTZY\J~}�HK[��c�rP_��NQP�}���b��OP_HK[¤^xby}�[�uvP�^eHK[cbQd uv��}M^Q^xPw^ikUPa��Pa[�kUHp[OJ
dM[Â�i�OPabQ��PaN�doNs[Odob�b��OPn�ONQdM�O�KP $ uvdMLO��k���P]^xdM�K�~P�k�b�d�dM�ObQH $ }g�pHKb`��Hp[Âdo[OPn�OdMLONaT��¥} Ä
���KP �cTK³M³�^`L $3$ }�NQHp�aP�^rbQ��P�NQP�^`LO�Kbq^\dgfZbQ��P�Pa¢U��PaN�H $ P�[UbZdo[�bQ�OP�Hp[�^xbq}g[�uvPw^_^xdM�K�~P�knHK[��KPw^Q^
b���}g[]do[OPª�OdMLONaT

Y_^ePa¢c�«PwuvbQP�kÅ� $ doNQPj[OdckUPw^i}gNQPªPa�M}��KL�}�bQP�k�}M^ ��HK[�uvN�P�}o^`P�^vT �r��P_HK[�u�NQP�}M^xP_Hp[�[UL $ ��PaN
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�¥}g���KP �UTp³o³MX �~L $3$ }gN���dgf �_^`HK[OJ'�~�cHK�ÆG�}MuvbQdMN�HK[Æ¾�}M^xbQP�N Ä ��dMNQ�~PaN � ��}gN�HK[OJ'�cuy�OP $ P
�t¢c��PaNQH $ Pa[cb �0� do�K�~Pwk¨��[�^`by}�[�uvP�^
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�
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d�fe[OdckUPw^\kUd~Pw^\[Odob ^xP�P $ ^Éb�d�^`PaNQHpdoL�^`�K�nkcPabQPaN�HKdMNy}gb�PªbQ�OPªd��~PaNy}��K����PaN`f{doN $ }g[�uvP Te¾�d~^xbjdgf
b��OP�kUH §ÅPaN�Pa[�uvPsHK[�[OdckUP�^S}g[�k�bQH $ Ps}gNQP�}ou�uvdoLO[cbQPwk f{doNª�c��bQ�OP�b`�Zd¨Hp[�^xbq}g[�u�P�^ �U¸�¶ ��� (
}�[�k � · *��~T

�¥}g�O�pP �cTK³�V¦^`L $3$ }�NQHp�aP�^¡bQ��P\Pa¢c��PaNQH $ Pa[cb¡f{doNebQ��PiHK[�^`by}g[¤uvP�^t[OdobZ^`do�K�~Pwk�HK[sdo[OPj�OdoL�NaT
GOdMNIb��OP�^xPZHK[�^`by}�[�uvP�^��gHpbt^`PaP $ ^¡b���}gb¥HK[�u�NQP�}M^xHK[�J�����}M^t}i[OPaJ~}�bQHp�~PÉP�§¡PwuvbIdM[���PaNxf{dMN $ }�[�uvP~T

�¥}g���KP �UTp³aVcX �~L $3$ }gN���dgf �_^`HK[OJ'�~�cHK�ÆG�}MuvbQdMN�HK[Æ¾�}M^xbQP�N Ä ��dMNQ�~PaN � ��}gN�HK[OJ'�cuy�OP $ P
�t¢c��PaNQH $ Pa[cb ���j[�^xdM�K�~P�kn��[�^xbq}g[�u�P�^
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³
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�r�OP $ d~^`b�HK[cbQP�NQP�^`bQHK[�J¨N�P�^xL��Kbªdgf bQ�OHl^¦Pa¢c��PaNQH $ Pa[cb\Hl^¦b���}gb��c��Hp[�uvN�P�}o^`HK[OJnbQ��Pn^x�cHK�
fÀ}MuvbQdMNibQ�OPªHp[�^xbq}g[�uvPw^ �#�v· �������j}g[¤k �)�! �·��ªua}g[n��PS^xdo�p�~P�k�b�d�do�Ob�H $ }��KHKb`�SHK[n^`d $ Pªu�}o^xPw^vT
�r��P�^xP�Hp[�^xbq}g[�uvPw^�}gN�P�[OdMb�HK[¤uv�KL�kcP�k Hp[ bQ�OP�Nq}g[O�cHK[OJ ^�HK[ �¥}g�O�pP�^��UTp³o³�doN �cTK³o³MT ¯ � PaP
�¥}g���KPª¬�Tp³ �¦f{dMNibQ�OPª^`��P�uvH ­«u\NQP�^`LO�Kbq^©±qT �r�OP�^xP }gNQP }g��^`d�b`�rd�dgf¥b��OPªHK[�^`by}�[�uvP�^eHK[�b��OP_bQPw^xb
^`LOHKb�P_f{doNi�i�OHlu©�nbQ��P $ d~^xbZHK[OPw�µL�}��KHpbQHKPw^r}gN�P_f{doLO[�kÅT

³ � �



YÆ^xP�u�do[�k�[�}gb�LONy}����i}a��HK[��i�OHlu©��b�d�Pa¢c�O�pdoHKb�bQ�OPj^`�UHp� fÀ}MuvbQdMNÉHp[�}_��}�Ny}��K�KP���}g�pJodoN�HKb�� $
Hl^tHK[�L�^`HK[OJS}ª�ONQd }okOua}M^xb Ä �ON�Pvf{Pabqu©�nu�LObZ^x��}�NQHK[�Js^Quy�OP $ P~T ��[sbQ��H�^ru�}o^xP �U^`HK[�u�P_uvL�by^t�iHK�p�«��P
JMPa[OPaNq}gb�P�k_do[O�p�_Pa�~PaN�� �¦[OdckUPw^v�af{Pa�rPaN $ P�^�^Q}gJMP�^¡�iHK�p�o��Pe��}o^�^xP�k_��Pab`�rP�Pa[_bQ��PÉ��NQdcuvP�^�^xdMNy^vT
�¥}g���KP �UTWV f{NQd $ dMLON]^xP��~LOPa[cbQHl}g� ^xbQL¤kU� �~PaN�H ­�Pw^ b��OH�^ fÀ}MuvbaT �¥}g���KP�^n¬�Tp³aVU�j¬�Tp³aRc�_}g[¤k
¬STK³ Ê ^x�Od�� bQ�OPªf{LO�K�¥NQPw^xLO�pby^idgf }g[�Pa¢c��PaNQH $ Pa[cbebQP�^`bQHK[�J�b��OH�^\HlkUP�}�f{doN_b��OP�u�}o^xPw^ ��¼ ³ �
}�[�k � ¼ ³
���UT �r�OP]uvd $ �OLOby}�bQHpdo[�}��rNQPw^xLO�pby^¦Hp[�kUHlua}gb�P�bQ��}�b�bQ�OP�dg�~P�Ny}g�p�ePv§ÅP�uvb�dM[ÂbQ�OP
��NQd~}MkOua}M^xb Ä �ON�Pvf{Pabyuy�Æ^Quy�OP $ P��i�OPa[ HK[cbQNQdckcL�uvHK[�J�}�^`�UHp� fÀ}MuvbQdMN�H�^�[OP�}�NQ�K�ÂPa¢�}ou�bQ�K� bQ�OP
^�} $ P }o^i�i�OPa[nHK[cbQN�dckUL�uvHp[OJ�}�^`�UHp��fÀ}ouvb�doNjbQd�bQ��P $ }o^xb�PaN Ä �rdMNQ�~PaN ^x��}�NQHp[OJ�^�u©��P $ P~T

�¥}g�O�pP�^_¬�Tp³ �c��¬�TK³ � ��}�[�k�¬�Tp³
��^x�Od�� bQ��P�NQPw^xLO�pby^\d�fe�M}gNQ�cHK[�J�bQ�OPs^`�UHp�¨fÀ}MuvbQdMN_�i�OPa[
^`do�p�UHp[OJ�Hp[�^xbq}g[�uvPw^��i�OPaNQPÃuvLObQb�HK[OJ]�O��}�[OP�Hp[Uf{doN $ }gb�HKdo[�H�^ª[Odobs^`��}gN�P�kÂ} $ dM[OJ�b��OP��ON�d Ä
u�P�^Q^`doNy^�T���b\Hl^_}gJ }gHp[�Hp[Ub�PaNQP�^`bQHp[OJ�b�dn[Odob�P�bQ��}�b¦P�¢OuvP��Obzf{dMNªbQ�OP�Hp[�^xbq}g[�uvPw^+�#�v· �������ª}g[¤k
�)�! �·��~��HK[�^`by}g[¤uvP�^j}gNQPSL�^xL¤}g�K�p��^`do�K�~Pwk $ doNQPSP 6ÃuvHKPa[cbQ�p���iHKb���}�^x�cHK�nfÀ}ouvb�doN ��¼ ³ªbQ��}�[
�iHpbQ�]}s^x�cHK��fÀ}ouvb�doNid�f��¨¼´³ ��doN �¨¼ ³ �	�UT

GONQd $ bQ�OPZNQP�^`LO�Kb�d�f¡dMLON¥Pa¢U��PaN�H $ P�[Ub�do[��M}�NQ�cHK[OJjbQ�OP ^x�cHK�_fÀ}ou�bQdoN�HK[S}\��}�Ny}g�p�KPa�~��Ny}g[¤u©�
}�[�knuvLObj}��KJodMNQHpbQ� $ �ZPSua}g[]uvdM[�uv�KL¤kUP_bQ�¤}gbj}s^x�cHK��fÀ}MuvbQdMN � % ³_H�^rL¤^xPvf{LO���i��Pa[]}���}gN�JoP
[cL $ ��PaN�dgfÅu�LOby^t}�NQPZJoPa[OP�Ny}gb�P�k¡T��\b��OPaN��iH�^xP � �¨¼ ³rH�^�bQ�OPZ��P�^xbeuy�OdMH�uvP~T ��[ �~P�uvb�HKdM[ �UTp³oTp³o�
�ZP_^�}a� bQ��}�b �n¼ ³\� }o^tJoPa[�PaNy}��K�K� �)(��ObQ�OPj��P�^xb u©�OdMH�uvPid�f�}ª^x�cHK��fÀ}ouvb�doNrHp[�}ª^`P��µL�Pa[Ub�H�}��
u�LObQb�HK[OJ��O�l}g[OPS}��KJodMNQHpbQ� $ T

�r�OHl^ruvdM[�uv�pL�kUP�^tdoL�NrPa¢c��PaNQH $ Pa[cby^�do[�b��OP\P�§¡PwuvbQHp�~PrL�^`P_dgf�uvL�bQbQHp[OJª�O��}�[OP�^�T9��Pj��}a�~P
[�dobªbQP�^`bQP�k�}��K�ebQ��PsuvLObS^x��}�NQHp[OJnH�kUP�}M^_�ONQP�^`Pa[cbQP�k�Hp[�bQ�OHl^¦uy��}��ObQPaN��¡�OLOb_f{N�d $ b��OPsbQP�^`by^
�ZP\�¤}w�~Pj��PaNxf{dMN $ Pwk¡�~�rP ua}g[ $ }g�~PibQ��P\f{do�p�Kd��iHK[OJªdM��^xPaN��M}gbQHpdo[�^i}�[�k�N�P�uvd $ $ Pa[�kO}�bQHpdo[�^
}���doLObª^`��}gN�HK[OJ�uvLObq^rHK[]}���}�Ny}g�p�KPa����Ny}g[¤u©�]}g[¤k�uvLObj}��KJMdoNQHpbQ� $ T

� �r��^`��}gN�HK[OJsuvL�by^r} $ do[�J��ONQdcuvPw^Q^xdMNy^��O�«dMbQ�]bQ�OP_b�H $ PiN�P��~LOHKN�P�k b�d��ONQdcu�P�^Q^i}�[OdckcP
}g[�k�b��OPjbQdobq}g��[cL $ ��PaN�dgf�[�dckUP�^ÉN�P��~LOHKN�P�k�bQd ^xdo�p�~P\b��OPj�ONQdM�O�KP $ ua}g[��«PjNQPwkUL�uvP�kÅT

³ � �



� 8eLObQb�HK[OJs�O��}�[OP�^rJMPa[OPaNq}gbQPwk¨[OP�}�N\b��OPªbQdM��dgf£bQ�OPª�ONq}g[�uy��}�[�k¨��doL�[�k�bQN�PaPS^x�OdMLO��k
�«PS^`��}gN�P�k�} $ do[OJs}��K���ON�dcuvP�^�^xdoNq^vT

� G¤dMN�Hp[�^xbq}g[�uvPw^�HK[��i�OHlu©� }�^ $ }g�K��[UL $ ��PaNªdgf uvLObq^�}gN�P�JoP�[OPaNy}�bQP�kÅ�tHKb�Hl^¦��P�^`b�bQd
JoPa[OP�Ny}gb�P]uvLOby^�}�b�P��~PaNQ��[OdckUP]dgf bQ�OPn�ONq}g[�uy� }�[�k ��doL�[�k b�NQPaP~TÂGOdMN�HK[�^`by}g[¤uvP�^
�i�OPaNQPS}��l}gN�JoPª[UL $ ��PaNZdgfZuvL�by^j}gNQPSJoPa[�PaNy}�bQP�k¡��}�^x�cHK��fÀ}ouvb�doNj��}�NQJoP�N\b���}g[]do[OPSH�^
}g�O�ON�do�ON�H�}�bQP~T
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��[]bQ�OHl^\uy��}g��bQPaN��O�rP�kcH�^Qu�L�^Q^ibQ�OPS��}gNq}g�p�KPa��H $ �O�KP $ Pv[cby}�bQHpdo[sdgf }�^`��P�uvH�}��KHp�aP�kn}g�pJodoN�HKb�� $
b�d�^`do�p�~P_bQ�OPS^`Pabi��}gN�bQHpbQHKdM[OHK[�J��ONQdM�O�KP $ ¯ �cmemr±yX

$ HK[ � 	 � ;�X�� ;�¼ ³ 	#; � � � 	a³ � � � 	

�i��PaNQP�� � � � 	a³ ����� � }�[�k�; � � � 	a³ � � T���[�b��OP�­�Ny^`b�^xPwuvbQHpdo[��t�ZP�JoHp�~P�}�[ P�¢O} $ �O�KP
d�fi�Od�� ^xPabª��}�NQbQHpbQHpdo[OHp[OJn�ONQdM�O�KP $ ^\}�NQH�^`P�Hp[��ONy}MuvbQHlua}g�£}g�O�O�pH�ua}�bQHpdo[�^�T � P�uvdo[¤k¡���rP�JoHp�~P
}n^`bQNy}�bQPaJM��f{doNª��}�Ny}g�p�KPa�pHK�aHp[OJsbQ�OPs^`P��µL�Pa[Ub�H�}��t}��KJodMNQHpbQ� $ d�f �~P�u�bQHKdM[�VUTWV¨}�[�k�doLON $ dMbQH Ä
�M}�bQHKdM[�f{doNsuy�Od~d~^`HK[OJ ^xL�uy�Â}�^`bQNy}�bQPaJM�~T��r�OP�b��OHKNqkÂ^xP�uvb�HKdM[ÂkUP�}���^��iHKb��ÂuvdM[Ub�NQdo�iHl^Q^`LOP�^
}�[�k¨H $ �O�pP $ P�[~by}gb�HKdM[�kUP�by}gHp��^rd�ftb��OPS}g�KJMdoN�HKbQ� $ T9�r�OP_f{dMLONQb���^xPwuvbQHpdo[]kUP�^�uvNQHp�«Pw^rm3�cmI�Å}
u�dckUP_bQ�¤}gbiH $ �O�KP $ Pa[cby^�doLONi�¤}gNy}��K�pPa�Åuvd $ ��LObQHp[OJªH�kUP�}M^£f{dMNj^xdo�p�UHp[OJ�b��OPª^`Pabr��}�NQb�HKbQHpdo[OHp[OJ
��NQdo���KP $ T �r�OP¦­�[¤}g�e^`P�uvbQHpdo[]�ONQd��cH�kUP�^iu�d $ �OL�by}gb�HKdM[�}g�¥Pa�cH�kUPa[¤uvPªbQ��}�b\dMLONª}g���ONQd }ouy��H�^
P�6nuvHpPa[cbaT
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�r��P��~Pa��H�uv�pP¦N�doLOb�HK[OJn�ON�do�O�pP $ Hl^\bQd�­�[¤k�}n^xP�b_dgf NQdoL�bQP�^_��PaJoHp[O[OHp[OJ]}g[�k�Pa[�kUHp[OJ]}gbS}
kcPa��dob�^`L�uy��bQ��}�b�P�}Mu©� $ P $ ��PaNjdgf }�^xP�b�dgf u�L�^xb�d $ PaNq^_H�^ª^xPaN��~P�k¡T � dnf{doN $ LO�l}gb�P�bQ�OP
�~P��OH�uv�pP�NQdMLObQHp[OJ��ON�do�O�pP $ }o^�} �cmemI�¥bQ�OP�NQPsH�^�}��M}�NQH�}��O�KPsf{doN�P��~PaNQ��N�doLOb�Pn}g[�kÂ}�N�dg�
f{dMN�Pa�~PaN���uvL�^xb�d $ P�NaTC�r�OPnuvdM�KL $ [�^¦N�Pa�ONQPw^xPa[cb�b��OP�f{P�}M^xHK���KP�N�doLOb�P�^��i�OPaN�P � =?> ¼ ³nH f
u�L�^xb�d $ PaN �rH�^ª^xPaN��~P�k��c��NQdoL�bQP14«�¥}�[�k � =?> ¼ �ÃdMbQ�OP�NQ�iH�^`P~T�G¥HKJoL�NQP � Tp³�JMHK�~P�^_}]^ $ }��K�
P�¢O} $ �O�KP�dgf�b��OH�^�uvdM[�^xb�NQL�u�bQHKdM[�Tt��[SbQ�OPt­�JMLONQP~�MbQ�OPZNQdoL�bQP�^¥}gN�PikUPa��H�uvb�P�k_}g[¤k�bQ�OPZuvdM�KL $ [¤^
u�doNQN�P�^x��dM[�kUHK[�J�b�d�b��OPªNQdoL�bQP�^rHp[�}s^xP�bi��}gN�bQHKb�HKdM[OHK[OJ�f{dMN $ LO��}�bQHpdo[n}�NQP�^`�Od��i[�T

�r�OHl^ $ }w� [Odob�^xPaP $ �KHp�~Pn}g[ P 6ÃuvHpPa[UbS�i}a��b�d $ dckUPa�ZbQ�OP]�~Pa�OHluv�KP�N�doLOb�HK[OJ��ON�do� Ä
�pP $ T �\d��ZPa�~PaNa� }�NQdoL�bQP�f{dMN�}��~Pa�OHluv�KP $ HKJM�Ubª[OP�P�k b�d�^Q}�bQH�^�f{��}�[cL $ ��PaN_dgf u�d $ �O�pPa¢
u�do[�^`bQNy}�HK[cby^ª^xL¤u©� }o^ªbQH $ P��iHK[¤kUd��j^¦do[ }gN�NQHp�o}��Z}g[�k�kcPa��}gN�bQLON�P f{N�d $ }]uvL�^xb�d $ P�Na��ua} Ä
�¤}ouvHpbx�su�do[�^`bQNy}�HK[cby^��U}�[�k��ON�P�uvP�kcPa[�uvPjuvdM[�^xb�Ny}�HK[cby^vTe��[�u�doNQ��dMNy}gb�HK[OJSbQ�OPjNQL��KP�^tbQ�¤}gbikcPv­�[OP
f{Pw}o^xHp�O�KP�N�doLOb�P�^_HK[cbQdn} $ dMNQPsuvd $ ��}Muvb $ dckUPa�t�ZdoLO�lk��«Ps[OP�}�NQ�p��H $ �«d ^Q^`HK�O�pP~T�Yj[Odob��OPaN
^`HKb�L�}gb�HKdo[S�i�OPaN�Pi}j^xPab¥��}gN�bQHpbQHKdM[OHK[�Jzf{dMN $ LO��}�bQHKdM[ªH�^�bQ�OP $ d ^xb�}g�O�ON�do�ON�H�}�bQPrHl^ Hp[�b��OPZuvNQPa�
^�u©��P�kULO�pHK[OJ_��NQdo���KP $ T �r�OP BQN�doLOb�P�^%�ªHK[�uvNQP�� ^Quy�OP�kcLO�KHp[OJ_�ON�do�O�pP $ ^t}�NQP ua}g�p�KP�k���}�HKN�HK[OJ ^vT
��P�J~}g���¤}gHKN�HK[OJ ^ $ L�^xbZuvdM[Uf{doN $ b�d�uvd $ �O�pPa¢�GOY Y N�P�^xb�NQH�u�bQHKdM[�^v�c}�[�k�bQ�OPªu�d~^xb }o^�^xdcuvHl}gbQPwk
�iHpbQ�n}ª��}gHpNQHp[OJ�Hl^r}�[OdM[O�KHp[OP�}gNef{LO[�uvb�HKdM[�dgf¥b��OP ���cHK[OJSbQH $ Pidgf¥b��OP_��}�HKNQHp[OJO��} $ Hp[OH $ L $
JML�}gNq}g[cbQPaPwk�uvd ^xb��I}�[�k�bQ�OP�b�doby}��e�KPa[OJMbQ��d�fibQ��P���}gHpNQHK[�JOT�Y ��}�HKN�HK[OJ Ä Pa[cL $ P�Ny}gb�HKdM[�}g[¤k
^`Pab���}�NQbQHpbQHpdo[OHp[OJ�}��O�ON�d~}ouy� Hl^ b��OP $ }g[�[OPaN�HK[Â�i�OHlu©� $ }�[U� $ }�7QdMNs}gHpNQ�KHp[OP�^S^Quy�OP�kULO�pP
b��OPaHpNiuvN�Pa�j^ 	 V���T
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4

2

5

1

3

; - ;.1 ; 5 ½�½a½
8eL�^xb�d $ PaNª³ªX ³ � �

TTT ¼ ³
8eL�^xb�d $ PaNjV�X � ³ �

TTT ¼ ³
8eL�^xb�d $ PaNjR�X � ³ ³ TTT ¼ ³
8eL�^xb�d $ PaN Ê X � ³ �

TTT ¼ ³
8eL�^xb�d $ PaN ��X ³ � ³ TTT ¼ ³

GIHpJoLON�P � Tp³oXZY �ÉP��OH�uv�pP �idoL�bQHK[�Jsm£N�do�O�pP $ }�[�k¨Hpby^��~Pabjm�}gNQb�HKb�HKdo[�HK[OJsGOdoN $ L���}gb�HKdM[
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�iP�ua}��K�Of{NQd $ doL�NjkUH�^�uvL�^Q^`HKdM[¨Hp[ �~P�u�bQHKdM[]VUT V�b���}gbidMLONi�ON�dcuvP�kULON�PªbQds^xdM�K�~PjbQ�OP+�cmemÂH�^i}
��PaLONQHl^xb�H�ur��}M^xP�k�do[�P��o}��KL�}�bQHp[OJªbQ�OPjNQd~dMbr[OdckUP dgf�b��OPj�ONy}�[�u©��}g[¤k ��doL�[�k�bQNQP�P~T98e�KP�}�NQ�K� �
�ZPªua}�[O[Odob $ }��~P\L�^`Pªdgf���}gNq}g�K�pPa�KHl^ $ Hp[¨b��OPª^�} $ P_� }a��}M^z�ZPªkUH�k�f{dMNiJoPa[OP�Ny}g�¥¾��`m �~�rP
$ L�^`b_kUPwuvd $ ��d ^xP�b��OP��ON�do�O�pP $ Hp[Ub�d�^ $ }g�p�KPaNjLO[OHpby^\d�fiu�d $ �OL�by}gb�HKdM[�TªY\J~}�HK[���b��OH�^\Hl^_}
$ }gHK[nN�P�}o^`do[��i�c�¨�ZP�^`bQL�kU�nb��OP �cmem �nbQ��P���}�Ny}g�p�KPa�pHK��}�bQHpdo[nH�^�^xLOP�^ }gNQP kUH §ÅPaN�Pa[cbibQ��}�[
f{dMNiJoPa[�PaNy}��¥¾��xm¥T

�r�OPª��}M^xHlu�}g�pJodMNQHKb�� $ uvdM[�^xHl^xbq^rdgfZ^`Pa�~Pa[nuvd $ �OLOb�HK[OJ�bq}o^`�O^�X

� kULO�O�pH�ua}�bQPªuvdM�KL $ [�NQP $ dg�M}����

� kUd $ Hp[�}g[cbrN�d�� H�kUP�[Ub�H ­Åua}�bQHpdo[��

� ^xdo�p�UHp[OJ��KHp[OP�}�Ni�ONQdMJoNy} $ ^v�

� �«P�Nxf{doN $ HK[�J��OPaL�NQH�^`bQHlua^v�

� NQP�kUL¤uvP�k�uvd ^xbi­�¢cHK[OJ��

� �ONQdM�OHK[OJ���}g[�k

� uvLObiJoP�[OPaNy}�bQHpdo[�T

�jLONs}��O�ON�d~}ouy� H�^�b�d�L¤^xPn��}gNq}g�p�KPa�pH�^ $ bQd��OPa�p�ÂL�^ �iHpbQ�ÂP�}Mu©�Âdgf bQ�OP�^`Pnby}o^`�O^�HK[¤kUHK�cH�k Ä
L¤}g�K�p�~T �r�cL�^�� b��OPs��}gNq}g�K�pPa�e�ONQdcu�P�kULON�P�uvdM[Ubq}gHp[�^ª^xd $ P�Hp[O�OPaN�Pa[Ub ^x�c[�u©��NQdo[�HK��}�bQHKdM[�}M^_HKb
^`bQPa�¤^Éf{NQd $ by}o^`��bQd�bq}o^`�¡T38edM[�uvPa�Ob�L�}g�p�K�~�cbQ�OPS}��KJodMNQHpbQ� $ u�do[cby}gHp[�^r}�[cL $ ��PaNed�ft�ZdoNQ�~P�N
��NQdcuvP�^�^xP�^rb���}gbi��PaN`f{doN $ b��OPS}g�KJMdoN�HKbQ� $ H�uiuvd $ ��do[OP�[Ubq^r}g[¤k¨}�u�do[cbQNQdM�K�pHK[OJª�ON�dcuvP�^Q^ibQ�¤}gb
d��~PaNq^xPaPw^\bQ�OP�^x�c[�uy�ONQdM[OHK�w}gbQHpdo[�}�[�k�d��~PaNy}��K� ��d�� dgf bQ�OP�}g�pJodoN�HKb�� $ T ��P $ Pa[Ub�HKdM[�bQ��H�^
��PaNQPªHK[ndMNykUPaNib�d�}�H�k�bQ��P�kcH�^Qu�L�^Q^`HKdo[]dgf�bQ�OPª��}�Ny}��K�KP��KHK�w}gbQHpdo[�d�febQ��P�}��KJMdoNQHpbQ� $ TtY $ doN�P
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kcPaby}�HK�KPwk�kUH�^�uvL�^�^xHKdM[ndgf�bQ�OP_H $ �O�pP $ P�[Ubq}gbQHpdo[�Hl^rkUPa�l}a�~P�k L�[Ub�HK� � P�uvbQHpdo[ � T Ê Tr��[�b��OP_[OPa¢cb
^`P�uvb�HKdo[¤^v�O�rP Pa¢U����}gHp[n�Od�� P�}Mu©�nd�febQ�OPSuvd $ �OLOb�HK[OJSby}M^x��^\}�NQPª��}gNq}g�p�KPa�pHK�aP�kÅT

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

�r��P�bq}o^x��d�f kULO�O�pH�ua}�bQPsuvdM�KL $ [�NQP $ d��o}��e} $ doLO[cby^\b�d]uvd $ ��LObQHp[OJ���}M^x���M}g�pLOP�^\f{doNS}��K�
u�do�KL $ [�^v�t­�[�kcHK[OJÂkcLO�O�KHlua}gb�P���}M^x� �M}g�pLOP�^��\}�[�k �~PaN�H f{�cHK[OJ��i�OP�bQ�OPaNsdoN�[OdobnkcLO�O�KHlua}gb�P
�¤}o^x�]�M}g�KL�P�^rHK[�kcPaP�knuvdoN�NQP�^`��do[�knbQd�kULO�O�pH�ua}�bQPªuvdM�KL $ [�^vT

��d uvd $ ��LObQP]bQ�OP���}M^x�Æ�M}g�KL�P�^ f{doN�bQ�OP�uvdM�KL $ [�^�}�[�k �~PaNQH f{�ÂkULO�O�pH�ua}�bQP�uvdM�KL $ [�^v�
}ÂkUd $ }gHp[ÆkUP�uvd $ ��d~^`HKbQHpdo[ }g�O�ON�d~}Mu©� b�dÂ��}gNq}g�K�pPa�KHp��}gb�HKdM[ H�^sby}g�~P�[�T Y Ny}�[�kUd $ ��}o^`�
f{L�[�uvbQHpdo[�d��~PaNjbQ�OP�N�d��j^�¯�}M^¦kcP�^QuvN�HK��P�knHK[5�~P�u�bQHKdM[�VcT VUTp³g±jH�^ uvd $ ��LObQP�kn}�[�k �¤}o^Q^`P�k�bQd
b��OP��ZdoN��~PaNi�ONQdcu�P�^Q^`doNy^ }gbjbQ�OPªbQH $ P_d�febQ�OP�HKNiHK[�HKbQHl}g�pHK��}�bQHKdM[�T � �OPa[]kULO�O�pH�ua}�bQPSuvdM�KL $ [¤^
}�NQP_b�d���P_HlkUPa[cbQH ­¤P�k¡�ob��OP_u�do[cbQNQdM�K�pPaNZkUPabQP�N $ Hp[OP�^¥}¦��PaJoHp[O[OHp[OJ�}�[�k�Pa[�kcHK[OJSHK[�kUP�¢ � = }g[¤k
� = f{doNrPw}ouy���rdMNQ�~PaNZ�ONQdcuvPw^Q^�� = T3��Pab �¨��PªbQ�OP_[cL $ ��PaNtdgf£uvdM�KL $ [¤^£Hp[�b��OP\f{dMN $ LO��}�bQHKdM[
}�[�k�°n��PªbQ�OPª[cL $ ��PaNed�fe�rdMNQ�~PaNZ�ONQdcuvPw^Q^xPw^vT��r�OP�^`H $ �O�pP\�ZdoN��nkUHK�cH�^`HKdM[n^Quy�OP $ Pjdgf

� - ¼ ³ 	
� = ¼ � ��� �q° � 2 � ¼ ³ 	 ½a½a½ 	À°�È ³ 	
� = ¼ � = Ç ³ 2 � ¼ÆV 	 ½a½a½ 	�° 	
� � ¼ �
	

Hl^i^xL 6ÃuvHpPa[UbZbQd�Pa�~P�[O�K��kUHK�cH�kcP_bQ�OPª�ZdoNQ�Ã} $ dM[OJ�bQ�OPª�ON�dcuvP�^�^xdoNq^vT
�r�OPe�ZdoNQ�~P�Ny^«N�P�uvPaHp�~PIb��OPeHK[�kcH�uvP�^ � = }g[�k � = }g[¤k�kUPab�PaN $ HK[OP���}M^x�ª�M}g�pLOP�^ � ¯ � > ± 	 2 � = �

4&� � = T9�r��Pr��}M^x���M}��KLOP�^¥}gN�Pr��}M^Q^`P�k¦��}Mu©�ªb�d\b��OPZuvdo[cbQN�do�K�pPaN��ON�dcuvP�^Q^��o�i�OHlu©�SuvdM�K�KPwuvby^�bQ�OP
�M}��KLOP�^ }g[�k�kcPabQPaN $ HK[�P�^rbQ�OPskcLO�O�KHlua}gb�P�^vT �r�OPs�rdMNQ��d�fi�~PaN�H f{�cHK[OJsbQ�¤}gbSkULO�O�pH�ua}�bQPS��}o^`�
�M}��KLOP�^Z}gN�P_NQP�}��K�p�skULO�O�pH�ua}�bQP uvdo�pL $ [�^tH�^Z}g�l^xdskUHp�UHlkUP�ks} $ dM[OJ�b��OP_�rdMNQ�~PaNe�ON�dcuvP�^�^xdoNq^rHK[
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} $ }�[O[OPaN¥^`H $ Hp��}gN�b�d\b���}gb�dgfÅuvd $ �OLOb�HK[OJib��OPr�¤}o^x���M}��KLOP�^�T �j[�uvPeb��OPiuvdM[Ub�NQdM�K�KP�N�NQP�uvP�HK�~P�^
b��OPsHK[Uf{dMN $ }�bQHKdM[�}g��doL�b��i�OH�uy��uvdo�pL $ [�^ }gNQP�}ou�bQL�}��K�K��kcLO�O�KHlua}gb�P�^v��b��OP�Hp[Uf{doN $ }gb�HKdM[�H�^
��NQd~}MkOua}M^xb�b�d b��OP��ZdoN��~PaN��ON�dcuvP�^Q^`doNq^v�S^xdÂbQ��}�b�b��OP�N�Pa�ON�P�^xPa[cby}�bQHpdo[ dgfsb��OP��ONQdM�O�KP $
N�P $ }�HK[�^ZuvLONQN�Pa[cbrdo[ }g�p��dgf�bQ�OPª�ON�dcuvP�^Q^`doNq^vT

��Jo[�doNQHp[OJ�d��~PaNQ��P�}ok¡�~H f �ÉHl^Éb��OP_[cL $ ��PaNed�f¥[Odo[ Ä �aPaN�d~P�^rdgf ����}g[�k��rPj��}a�~Pi°��ZdoNQ�~P�N
��NQdcuvP�^�^xP�^��¡�rP��ZdoLO�lk�Pa¢c�«Pwuvb\b�d�by}��~P�bQH $ P���¯��#�y°�Ç �\�pdoJ � ±iHp[�doNqkUPaN_b�dnH�kUPa[cbQH f{����d Ä
b�Pa[cbQH�}��ZkULO�O�pH�ua}�bQP�uvdo�pL $ [�^�T0�r�OH�^Suvd $ ���KPa¢cHKb`�]uvdoL���k��«PnN�P�kUL�uvPwk �c����PaNxf{dMN $ Hp[OJnbQ�OP
^`doN�bQHK[�J¨dM��PaNy}�bQHKdM[�[OPaP�kcP�k�bQd�­¤[�k�kULO�O�pH�ua}�bQPS��}o^`���M}g�pLOP�^\Hp[���}�Ny}��K�KP���Tª¬\LO���KH�u�}gbQP uvdo� Ä
L $ [ HlkUPa[cbQH ­«ua}gb�HKdo[ by}��~P�^�LO�Æ}��~PaN�� ^ $ }g�p�\��PaNquvPa[cby}�JoP�d�f�b��OP�d��~PaNy}��K�jbQH $ P¨d�fSbQ�OP
}��KJMdoNQHpbQ� $ �t^xd��ZPn}o^�^xL $ P�b���}gb�b��OPnuvd $ �O�KP�¢UHpbx�nd�fjH $ �O�pP $ P�[Ub�H [OJn}���}�Ny}g�p�KPa�Z^`doNQb�HK[OJ
}��KJMdoNQHpbQ� $ doLOb`�rP�HKJo�¤^rbQ�OPª��dob�Pa[Ub�H�}����«P�[OPv­�bq^vT

��������� � ��� � ��� ��� � ��� � � � �����
� � ���!��� �

¬jd $ Hp[�}g[cb�NQd���HlkUPa[cbQH ­«ua}gb�HKdo[ªHl^I}�[Odob��OPaN¥[�}gb�LONy}��Oby}M^x�ªbQdj��Pr��}�Ny}g�p�KPa�pHK�aPwk\L�^xHp[OJªkUd $ }gHp[
kcP�uvd $ �«d ^xHpbQHKdM[�T$�r�OP�N�dg�j^ $ L�^`b\��Psuy�OP�uy�~P�k���}�HKN��iH�^xP ��}g[�k��rPS�rdMLO��k��pHK�~PªbQdnPa�~Pa[��K�
kcHK�cH�kUPjbQ�OP [UL $ ��PaNtd�f�uvd $ �¤}gNQHl^xdM[�^Éb�d���P $ }okUPj} $ do[�J�bQ��Pi°��rdMNQ�~PaNe�ON�dcuvP�^Q^`doNq^vT ��P
^�}a�Â}�NQd�� HK[�kUP�¢ �'/ � H�^ � �,����¹!���`¸�¹ÃH fjNQd�� � � H�^Su©�OPwu©�~P�k�f{doNskcd $ Hp[�}g[�u�P�}�J~}gHp[�^xb
Pw}ouy� NQd�� � > 	 � ² 4 % �¡T GOdMN�P�}ouy� �ZdoN��~PaN���NQdcuvP�^�^ � = �i�rP][OPaP�k b�dÂkUPab�PaN $ Hp[OP
}�^`Pab�d�f_N�d��j^�® = f{dMN � = bQd��M}g�pH�kO}�bQPn^`L�uy��bQ��}�b�bQ�OP�[UL $ ��PaNªdgfjN�dg� uvd $ ��}gN�H�^`do[�^ªH�^
N�doLOJM�O�K��Pw�µL�}��Uf{doNeP�}Mu©����NQdcuvP�^�^xdMNaT9��Pju©�Od~d ^xP_b��OPj^xP�by^e® = }M^e® -e¼ � ³ 	qV 	 ½a½�½ 	�� - � 	y® 1r¼
� � -OÇ ³ 	��A-�Ç�V 	 ½a½a½ 	���1 � 	 ½a½a½ ® � ¼ � � � � -OÇ ³ 	�� � � 1¡Ç V 	 ½�½a½ 	 � � ½ ��[sdoNykcPaNrb�d��M}g�pH�kO}�bQPjbQ�OP
^`Pabedgf NQd��j^tHK[s® = �~�rdoN��~PaN � = $ L�^`bI��PaN`f{doN $ �����

� � �����	� �
- ¯ � È �«±�N�d�� uvd $ ��}gN�H�^`do[�^�T9�r�OP

b�dobq}g�e[UL $ ��PaNjdgf NQd�� uvd $ ��}�NQH�^`do[�^_Hl^ � ¯ � È ³�±���Vc�e^xdnP�}Mu©���ZdoNQ�~P�N�^`�OdoL���k��«P�Nxf{doN $
� ¯ � È ³�±���V�°�uvd $ ��}gN�H�^`do[�^eHK[ndoNqkUPaNibQ�¤}gbibQ��P_�rdMNQ����PSkUH�^`bQN�HK�OLOb�P�k�P��~L�}��K�K� T9�r�cL�^v� � -
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^`�OdoL���k�^�}gb�H�^�f{�
� ��
� � -

¯ � È �«±t¼ � ¯ � È ³�±
V�° ½

� do�K�cHK[�J�bQ�OHl^rP��µL¤}gbQHpdo[n�cHKPa�lkO^

� -e¼ � � È ³
V È�� ¯�³\È ³

° ± �
1 È ¯Q³jÈ ³

° ± � Ç ³
Ê�� ½

�iP�uvL�Ny^xHp�~Pa�K� ��}g[�k�HK[�}ª^xH $ HK��}�N¡fÀ}o^`�OHKdM[��U�ZPjua}g[�^x�Od�� bQ��}�b£f{dMNj³ � 4 �Â°iÈnVc�µ�ZPi�rdMLO��k
�pHK�~PjbQd�u©��d~d~^xP

� >
�
-r¼����� � È ³

V È � ¯Q³jÈ ³
° ± �

1 È ¯�³zÇ¿V � > È ³
° ± � Ç ³

Ê Ç
� > ¯ � > Ç ³g±

V 			
 ½
�r��H�^ª^xH $ �O�KP ^Quy�OP $ P ^x�OdMLO��k��ONQd��~Ps^xL 6nuvHpPa[cb_bQd]Pa�~Pa[O�p��kcHK�cH�kUP�b��OP��ZdoN���} $ dM[OJnbQ�OP
��NQdcuvP�^�^xdMNy^vT �r��PÉ�ZdoN��_dgfÅkcPabQPaN $ HK[�HK[OJebQ��Pt�M}gNQHl}g�O�pP�^�bQdi��Pt­�¢UPwk Hl^¡�KPvf{b�b�dibQ�OPZuvdM[Ub�NQdM�K�KP�N
��NQdcuvP�^�^v�~�i�OHlu©���ON�d~}MkOua}o^`by^tbQ��H�^IHp[Uf{doN $ }gb�HKdo[SbQdªbQ��Pi�rdoN��~PaNt�ON�dcuvP�^�^xP�^IHp[�doNqkUPaNebQd_�~P�Pa�
b��OPª�ONQdM�O�KP $ kUP�^�uvNQHp�ObQHpdo[nuvdM[�^xHl^xb�Pa[Ub�T

�r�OP kUd $ HK[�}�[�uvPZNQPa�l}gbQHpdo[s��Pab`�rPaPa[�N�d��j^£Hl^tbQNy}�[�^xHpbQHp�~P~T �\Pa[�uvP �o^`��}gN�HK[OJSHK[Uf{dMN $ }�bQHKdM[
}���doLOb�kUd $ HK[�}�[UbÅNQd��j^I} $ do[�JibQ�OPe�ON�dcuvP�^Q^`doNq^IuvdMLO��k_��Pr��Pa[�Pv­ÅuvHl}g��T �\d��rPa�~PaN��akUd $ HK[¤}g[cb
N�d�� HlkUPa[cbQH ­«ua}gb�HKdo[ H�^�[OdMb�}��~PaN���u�d $ �OL�by}gb�HKdM[�}g�p�K��HK[cbQPa[�^`HK�~Psby}M^x�Å�r^`d�b��OPndg�~P�NQ�OP�}Mk
N�P��~LOHKN�P�k�bQdn^`��}gN�P�kUd $ HK[�}�[�uvPªHK[cf{doN $ }gbQHpdo[n�KHp�~Pa�K�sdoL�bx�ZPaHKJM��^ibQ�OPS�«P�[OPv­�b�T���P�kUd�[�dob
^`��}gN�P�kUd $ HK[¤}g[cbrNQd��ÆHK[Uf{dMN $ }�bQHpdo[n} $ do[OJsbQ��P¦��NQdcuvP�^�^xdMNy^vT

�\dMbQPib���}gbtN�P $ d��cHK[OJjkUd $ HK[¤}g[cbIN�dg�j^�ua}g[s�KP�}Mk¦b�d $ doNQPZkUL��O�KHlua}gb�PiuvdM�KL $ [¤^vT �r�OPaN�P Ä
f{dMNQP~��b��OP�dM��PaNy}�bQHKdM[�^¦d�f kULO�O�pH�ua}�bQPsuvdM�KL $ [�NQP $ d��M}g��}g[¤k�NQd�� kcd $ Hp[�}g[�u�P�bQP�^`bQHK[�J�}�NQP
HpbQPaNq}gb�P�k�LO��do[�L�[Ub�HK�¡[�d $ dMNQP_��NQdo���KP $ NQP�kcL�uvbQHpdo[�^iu�}g[���PSkUdM[OP~T
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�j[�u�P¦b��OPªHK[OHpbQHl}g���KHp[OP�}gNi��NQdoJMNy} $3$ HK[�J�NQP���}g¢�}gb�HKdM[¨d�f3�µmÉm Hl^rbQd���P�^`do�p�~P�k¡�Ub��OPaN�P_H�^i}�[
dM�O��doN�bQLO[OHpb`��bQd�kcP�uvd $ �«d ^xPib��OPjuvd $ �OLObQHp[OJ_bq}o^x��L¤^xHK[�J¦f{LO[�u�bQHKdM[�}g�¤kUP�uvd $ ��d~^xHpbQHpdo[s}g[¤k
b�d�NQPwkUL�uvPSbQ�OPs} $ doLO[cbjdgf ^x�c[�uy�ONQdM[OHK��}�bQHpdo[�N�P��~LOHKN�P�k¨�c�nbQ�OPs}��KJodMNQHpbQ� $ T �r�OP��ON�H $ }�� Ä
kcL�}g�Å^xL��O�ONQdM�O�KP $ ^xH $ �O�KPa¢ $ PabQ��dck�H�^I��PaN`f{doN $ P�k�do[sdo[OPj�ON�dcuvP�^Q^`doN��U�i�OHp�KPibQ��PiNQP $ }�HK[ Ä
Hp[OJª�ONQdcu�P�^Q^`doNy^i^`P�}gNqu©��f{doN } f{P�}M^xHp�O�KPj^`do�KL�bQHKdM[�L�^`HK[OJSdo[OPjdgf¥b��OP\��PaLONQHl^xb�H�ua^tkcP�^QuvN�HK��P�k�HK[
� P�uvbQHpdo[]VUTWVUT Ê T

�r�OP�NQP }gNQPjb`�rd $ dMbQHK�M}�bQHKdM[�^ f{dMNr�ON�P�}g�cHK[OJ bQ�OPj�ONQdM�O�KP $ LO��Hp[�b��OH�^t� }w� T9�r�OPi­�Ny^`beH�^
b���}gbZbQ�OPj�ON�H $ }�� Ä kUL�}g�Å^`LO�O�ON�do�O�pP $ }g�pJodoN�HKb�� $ Hl^t[OdobZP�^x��P�uvHl}g�p�K�s^xL�HKbQPwk f{dMNr��}�Ny}g�p�KPa�pH�^ $ �
^`d_HKb $ }g�~P�^�^`Pa[�^`PibQd_L�^`PibQ�OPZNQP $ }gHK[�HK[OJj�ONQdcu�P�^Q^`doNy^tb�dªkUd_b��OPiL�^xP�f{LO�U�ZdoN���dgf ^`P�}gNqu©�OHp[OJ
f{dMN_f{P�}o^`HK�O�pP�^`do�KL�bQHKdM[�^vT�¯ �_��}g� 7y}�['	 � � �É�¤}o^¦�¤}gNy}��K�pPa�KHp�aP�k¨b��OPs�ONQH $ }g� Ä kUL¤}g�e^`LO�O�ON�do�O�pP $
^`H $ ���KPa¢ $ PabQ�Odck]}g[�k�}ouy�OHpPa�~P�k¨dM[O�K� ^ $ }��K��^x��PaP�kcLO��^©±qT �~P�u�do[�k¡� }gbªP�}ouy��HKb�PaNy}�bQHpdo[�dgf
b��OPs�ONQH $ }g� Ä kUL¤}g��^xLO�O��NQdo���KP $ ^`H $ �O�pPa¢ $ Pab��Odck¡�¡�ZP�dM�Oby}�HK[�HK[Uf{dMN $ }�bQHKdM[�bQ��}�b�ua}�[���P
L¤^xP�k�b�d��OPa�p��JoL�H�kUPSbQ�OP��OP�LONQHl^xbQHlua^vT ��P�[Od�� kUP�^�uvNQHp��P�doL�N f{L�[�uvbQHpdo[�}��tkcP�uvd $ �«d ^xHpbQHKdM[
}��O�ON�d~}ouy��Hp[ $ doN�PªkUPabq}gHK�ÀT

�r�OP��KHK[�P�}gN_��NQdoJMNy} $ Hl^�^xdM�K�~P�k��c��bQ��P�uvdM[Ub�NQdM�K�KHp[OJn�ONQdcu�P�^Q^��t}g[¤k�bQ�OP��rdoN��~PaN_�ON�d Ä
u�P�^Q^`P�^���PaNxf{dMN $ bQ�OPn�OP�LONQHl^xbQHlua^vT � d���PaJoHp[��rP�}Mu©�Âd�f_b��OPn�rdoN��~PaN��ON�dcuvP�^Q^`P�^�H�^���}M^Q^xPwk
}nkUL¤}g�tf{P�}o^`HK�O�pP�^`do�KL�bQHKdM[�}�[�k���PaN`f{doN $ ^zb��OP�Nq}g[�kcd $ Hp�aP�k�kcL�}g� Ä ��}M^xP�k � � � � " �	 #" � ��dgf
� P�uvbQHpdo[ÂVcT VcT Ê TC�r�OP]^`do�KL�bQHKdM[�dgf bQ��P��KHp[OP�}gNS�ONQdMJoNq} $ Hpby^xP�� fjH�^ª[�}gb�LONy}��K�p���ON�do�~Pa[ HK[cbQd
b`�Zd��O��}M^xP�^�T���[�bQ��P�­�Ny^`b¦����}o^`P~�¡bQ��P��ONQH $ }g�¥^`do�KL�bQHKdM[5;�f{NQd $ b��OPs^xLO���ONQdM�O�KP $ H�^\[�dob
f{Pw}o^xHp�O�KPSbQdnbQ��P��KHK[�P�}gN_��NQdoJMNy} $3$ HK[�J�N�Pa��}�¢O}�bQHKdM[���}�[�k Hp[�bQ�OPs^`P�uvdM[�k��O��}M^xPsHKb_Hl^vTSYzf Ä
b�PaNªP�}ouy��HKbQP�Ny}gb�HKdM[�dgfjbQ��P ­�Nq^xbª�O��}M^xP~�¥bQ�OP�f{P�}M^xHK���KPskUL�}��i^`do�KL�bQHKdM[���Hl^_��}o^�^xP�k�b�dnbQ�OP
�ZdoN��~PaNy^���}g[�knbQ�OPª�rdMNQ�~PaNq^rL�^xPªb��OH�^i[OPa� f{P�}o^`HK�O�pPS^xdo�pLObQHpdo[ }o^j}�^`by}gN�bQHp[OJ���dMHK[cbrf{doNjbQ�OP
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kcL�}g�¥��}o^`P�k¨��PaLONQHl^xb�H�uoTZYzf{bQP�NiP�}ouy�nHKbQP�Ny}gb�HKdM[¨d�febQ��P�^xPwuvdo[�kn�O��}M^xP~��bQ�OP ^xPabid�fZuvdM�KL $ [¤^
� f{NQd $ bQ��P�HKbQP�Ny}gb�HKdM[�H�^_��}o^�^xP�k�bQdndM[OP�dgf bQ�OP��ZdoNQ�~P�Ny^\�i�Od]H�^\��PaN`f{doN $ HK[OJ�bQ�OPskUL¤}g�
�¤}o^xPwk¨�OPaL�NQH�^`bQHluoT3�r��H�^i�rdoN��~PaNj^xb�do��^jbQ�OPSkUL�}��I�¤}o^xPwk¨�OPaL�NQH�^`bQHlu¦}�[�k¨��PaN`f{doN $ ^zb��OPª�ONQH Ä
$ }g�¡�¤}o^xPwk � � � �#"��  #" � � � �idgf��~P�uvb�HKdM[�VcT VcT Ê �c�n^xdM�K�cHK[OJ�b��OPªHK[cbQPaJMPaNr�ON�doJMNy} $ d��~PaNZbQ�OP
^`PabidgfÉuvdo�pL $ [�^���T

Y\�p�«f{P�}M^xHp�O�KPª^`do�pLObQHpdo[�^Éf{dMLO[�k¨�c�sbQ�OPª�OPaL�NQH�^`bQHlua^r}�NQPª��}o^�^xP�k�b�d�bQ�OPSuvdM[Ub�NQdo�p�KHp[OJ��ON�d Ä
u�P�^Q^��z�i��H�uy� �ONQd }okOua}M^xbq^Ã[�Pa� ^xdo�pLObQHpdo[Æ�M}g�KL�P�^�bQdÂb��OP��rdMNQ�~PaNs�ONQdcu�P�^Q^`P�^vT � $ �ONQd��~P�k
^`do�pLObQHpdo[ÂHK[Uf{dMN $ }�bQHpdo[Âua}�[ ��PnL�^xP�f{LO�ibQd�b��OPn�OPaLON�H�^xb�H�u���NQdcuvP�^�^xP�^�TÂGOdoNsPa¢O} $ �O�pP~��bQ�OP
��NQH $ }g�c��}o^`P�k � � � �#"��  #" � � � �tH�^tdgf{b�Pa[�^x��PaP�kUPwk�LO��kcNy} $ }gbQHlua}g�p�K�ª�c��do[O�p��^xPw}gNyuy�OHp[OJ_f{doN
}s^xdM�KLOb�HKdM[¨��Pab�bQPaNib���}g[ } JMHK�~Pa[��o}��KLOP T

� f£}��rdoN��~PaNÉ­¤[OH�^`�OP�^ � � � � " �	 #" � � � �z��Pvf{dMNQPªbQ��P�^`do�pLObQHpdo[ndgf�bQ�OPªHp[OHKb�H�}g� �Åm Hl^iuvd $�Ä
���KPab�P~�«Hpb\N�PabQL�NQ[�^\b�d���PaNxf{dMN $ Hp[OJsbQ�OPskUL¤}g� Ä ��}M^xP�k � � � �#"��	 " � �gT �r�OPskUL�}��If{P�}M^xHK���KP�^`d Ä
�pLObQHpdo[ ��f{doLO[�k]}gbjP�}ouy�nHKb�PaNy}�bQHKdM[�dgf£bQ�OPª�ON�H $ }�� Ä kUL�}g� ^xLO���ONQdM�O�KP $ ^xH $ �O�KPa¢ $ PabQ�OdcksH�^
^`bQdMNQP�k�f{doN_L¤^xP�}o^ª}n^xby}�NQb�HK[OJn��doHp[Ub_b�d � � � �#" �	 #" � � �gT �r�OPsL�^xP�d�f � � � �#"��	 " � � �ª�iHK�p�
��PskUHl^QuvL¤^Q^xPwk¨HK[ $ doN�P�kUP�by}gHp��HK[5�~PwuvbQHpdo[ � T RcTK³oTG�j[O�K�nbQ��P�HK[�HKbQHl}g�¥�KHp[OP�}gNi��NQdoJMNy} $3$ HK[�J
N�Pa��}�¢O}�bQHpdo[ Hl^�^`do�p�~P�k �c��bQ��P��ONQH $ }g� Ä kUL¤}g�i^`LO�O�ON�do�O�pP $ ^`H $ ���KPa¢ $ P�bQ�Odck¡TÆY\�p�idob��OPaN
�pHK[OPw}gNr��NQdoJMNy} $ ^\}�NQPS^xdM�K�~P�k�L�^`HK[OJ�b��OPSkUL�}��t^`H $ �O�pPa¢ $ PabQ�OdckÅT

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

¬jPabQPaN $ HK[�HK[OJ_b��OP_�M}gN�H�}��O�KP�^rb���}gb ua}g[n��P\­�¢cP�k��¤}o^xPwkÃdM[nNQP�kUL¤uvP�k�uvd ^xbq^rH�^É�~P�NQ�s^xH $ HK�l}gN
b�d�uvd $ �OLOb�HK[OJªb��OP_��}M^x���M}g�pLOP�^eL�^xP�ksHK[�kUPabQP�N $ Hp[OHK[OJ kULO�O�pH�ua}�bQP uvdo�pL $ [�^�T �jdg�ZPa�~PaN��oHK[
dMNykUP�N�bQdj�«P�Nxf{doN $ NQPwkUL�uvP�k uvd~^`b ­�¢cHK[�JiHK[_��}�Ny}��K�KP����abQ��PÉ�~PwuvbQdMN¡dgf«kUL�}g�~�M}�NQH�}��O�KPw^«f{NQd $ bQ�OP
�pHK[OPw}gNj�ONQdMJoNy} $3$ Hp[OJ�^`do�pLObQHpdo[��rdMLO��k�[�PaP�k¨b�d���P��ONQd }okOu�}o^xbªb�d¨b��OP��ZdoN��~PaN\��NQdcuvP�^�^xP�^
Pw}ouy��b�H $ PZNQP�kUL¤uvP�ksuvd~^`b£­¤¢UHp[OJ�� }o^tbQdS�«P �«P�Nxf{doN $ P�k¡T ��P\b��OPaN�Pvf{doN�P\�ON�P�^xL $ Prb���}gbZbQ�OP
��dMbQPa[cbQHl}g�¡��Pa[�Pv­�btf{NQd $ ��PaN`f{doN $ HK[OJªbQ��P_NQP�kcL�uvP�ksuvd~^`bÉ­�¢cHK[�J�HK[s��}�Ny}g�p�KPa��dMLOb`�rPaHpJo��^ebQ�OP
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u�d $3$ LO[OHluv}�bQHKdM[�uvd ^xbªNQPw�µLOHpNQP�kÅT �r��P�uvdM[Ub�NQdM�K�KP�N_�ONQdcu�P�^Q^SkUPabQP�N $ Hp[OP�^i�i�OH�uy���M}gNQHl}g�O�pP�^
u�}g[s�«Pi­�¢cP�k���}o^`P�k dM[�bQ��PibQ�OPaHpNeNQP�kUL¤uvP�k�uvd ^xby^e}�[�k�bQ��Pa[���NQd~}MkOua}M^xby^ebQ�OHl^tHK[Uf{dMN $ }�bQHKdM[
b�d�b��OPª�rdMNQ�~PaNZ�ONQdcuvPw^Q^xPw^vT

��������� � 
�� � �����

mtN�do�OHp[OJ�Hl^¦}�[Odob��OPaNª[�}�bQLONq}g�rbq}o^`��bQd��¤}gNy}��K�pPa�KHp�aP�L�^`HK[OJ]}]kUd $ }�HK[�kUPwuvd $ ��d ^xHKb�HKdM[�}g� Ä
��NQd~}Mu©� T �r�OPªHK[�kcH�uvP�^rd�febQ��P¦�M}�NQH�}��O�KPw^zdM[��i�OHlu©�nbQds�ON�do��P�}�NQP�^`H $ ���K��kUHK�cH�kUPwk�} $ dM[OJ
b��OP��rdMNQ�~PaNs�ON�dcuvP�^Q^`P�^vT Y\[ H $ ��doNQbq}g[cb�kcH §ÅPaNQP�[�uvP���Pab`�ZPaPa[ �ON�do�OHp[OJÂ}g[¤k b��OP�dob��OPaN
bq}o^`�O^e�rPj��}a�~Pi��}gNq}g�K�pPa�KHp�aP�k��c�skUd $ }gHK[skcP�uvd $ �«d ^xHpbQHKdM[�H�^ebQ��}�bÉb��OPjH $ �O�pH�ua}�bQHpdo[�^¡f{doLO[¤k
}�b�do[OPn�ON�dcuvP�^�^xdoN�kULON�HK[OJ]�ONQdM�OHK[�J�ua}�[Â�«P��~PaNQ��L�^xP�f{LO�rb�d�bQ�OPn�ON�do�OHp[OJ�do��PaNq}gbQHpdo[ }gb
dMbQ�OP�N��ONQdcuvPw^Q^xdMNy^�T �r��^`��}gN�HK[OJ�H $ ���KH�u�}gbQHpdo[�Hp[Uf{doN $ }gb�HKdo[¿} $ dM[OJ�bQ�OPn�ON�dcuvP�^�^xdoNq^v�e�rP
$ }w�n��P�}g�O�pP�bQdnNQP�kcL�uvP�bQ��P�[UL $ ��PaNjdgfiN�doLO[¤kO^¦N�P��µL�HKNQPwk¨bQdn�ON�dckUL�uvP�}g�p�eH $ �O�pH�ua}�bQH do[
Hp[Uf{doN $ }gb�HKdM[��O}�[�k�bQ�OP�NQPvf{dMNQPS}ouy�OHKP��~Pª^xLO��PaN��KHp[OP�}gNj^`��PaP�kULO�]HK[]�ONQdM�OHK[OJ�Ti� ft�ZPS}gNQPSdo[O�p�
��PaN`f{doN $ HK[OJ�do[OPsNQdMLO[�k�dgfi��NQdo��HK[OJ ¯ �rP���NQdo��P�dM[�Pw}ouy���o}�NQHl}g�O�pP�Pa¢�}ou�bQ�K�ndM[�uvPo±q� b��OPa[
kcLONQHp[OJ�b��OP�N�doLO[¤k¡�¡�rPª�ZdoLO�lkU[ � bjPa¢c��P�uvbibQdÃ^xPaPS}�^`LO��PaNQ�pHK[OP�}�N_^`��PaP�kULO�]HK[]�«P�Nxf{doN $ HK[�J
b��OH�^ª�rdMNQ�ÅT���[�^xb�P�}ok¡�tb��OP���d~^`HKb�HK�~PsPv§ÅP�uvb��ZdoLO�lk $ }�[OH f{P�^`b_HKbq^xPa� fj}M^¦­�[�kUHp[OJ $ doN�P�H $�Ä
���KH�u�}gbQHpdo[�^j}g[¤k ­�¢cHK[�J $ doN�P��M}gN�H�}��O�KP�^jHK[��¤}gNy}��K�pPa�Ib���}g[�H f£bQ�OP�N�doLO[�k�dgfZ�ON�do�OHp[OJn�rPaN�P
kcdo[OPS^xPw�µLOP�[Ub�H�}g�p�K�~T

¬\L�NQHK[�Ji�ONQdM�OHK[OJ��gH $ �O�pH�ua}�bQHKdM[�^�}gN�P£f{dMLO[�k_�~PaN��\d�f{bQPa[S}g[¤k¦u�do[�^`bQHKb�LObQPZ}i^ $ }g�p�o} $ doL�[Ub
d�fZHK[Uf{dMN $ }�bQHKdM[�T"�r�OP�u��KP�}�N $ P�bQ�Odck�f{doN ^x��}�NQHK[�J�bQ�OHl^\b`�U��PSdgfZHK[Uf{dMN $ }�bQHpdo[nH�^ibQd�L¤^xPs}
��LU§ÅPaNQP�k Ä �ON�Pvf{Pabqu©� }g�O�ON�d~}Mu©��T+� �OP�[��ONQdM�OHK[OJndM[�}��M}gN�H�}g���KP~�¡H $ �O�pH�ua}�bQHKdM[�^i}gN�P�^`bQdMNQP�k
Hp[Â}¨��LU§ÅPaNaT �r�OP�H $ �O�KHlua}gb�HKdM[�^\HK[�bQ��P��OLU§ÅPaN }gNQP��ONQd }okOua}M^xb�b�d�}g�p�rdMbQ�OPaNS�ONQdcu�P�^Q^`doNy^
�i��Pa[n�ONQdM�OHK[OJsdo[]bQ�OPª�M}gN�H�}��O�KPªH�^iu�d $ �O�pPabQP T

��[´}okOkUHpbQHpdo[ÆbQdÂbQ�OP ^x�c[OPaN�JoPab�H�u�Pv§ÅP�u�by^�dgf ^x��}�NQHK[�J H $ �O�KHlua}gb�HKdo[¤^v�r�ZP�dM�Oby}�HK[ÆbQ�OP
[�doN $ }g��^`��PaP�kULO��Pv§ÅP�uvby^Éf{N�d $ kUP�uvd $ ��d~^`HK[OJSbQ�OPª�rdMNQ�sdgf�bQ�OP �ONQdM�O�KP $ T:�~Hp[�uvPj�ONQdM�OHK[OJ
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Hl^zJMPa[OPaNq}g�p�K��b��OP $ d~^`b\b�H $ P uvdo[¤^xL $ Hp[OJsby}o^`�nHK[nbQ�OP ^xP��~LOPa[cbQHl}g�¥}��KJodMNQHpbQ� $ �c�rPSPa¢U��P�u�b
b���}gbZbQ�OPjbQH $ Pj^Q}a�~P�k��c�skUdoHp[OJ��ON�do�OHp[OJ�HK[s��}�Ny}g�p�KPa���iHp�K�OJMPa[OPaNq}g�K�p����Pª�µL�HKbQP ^xHpJo[OH ­Åua}�[Ub�T

��������� � � � � � � � 
����!�����

�if }g�p�Ib��OP�bQPwu©�O[�H��~LOP�^ $ Pa[cbQHpdo[OPwk¨^`d�fÀ}gNa� uvLObjJoPa[OP�Ny}gb�HKdM[�^xPaP $ ^zb��OP��pP�}o^`b_[�}gb�LONy}��ebQd
kcP�uvd $ �«d ^xP~T�GOdoNQb�LO[�}�bQPa�p�~�OdoLON 7QdM��d�fekUPwuvd $ ��d ^xHK[�JsuvLObiJoP�[OPaNy}�bQHpdo[nH�^ $ }MkUP_P�}M^xHpPaNr�c�
b��OP ^xPa��}�Ny}�bQHKdM[���PaLONQHl^xb�H�ua^IL¤^xP�k�bQd_­�[�k��cHKdo�l}gb�P�k�HK[OPw�µL�}��KHpbQHKPw^vT �rdob���b��OPi�OPaLON�H�^`bQH�urL¤^xP�k
f{dMNnuv�pH��~LOP�Hp[OP��~L�}g�pHKb`��^`Pa��}�Ny}gb�HKdM[ }�[�k b��OP��OPaL�NQH�^`bQHluÃL¤^xP�k f{dMN¨dck�k uv��uv�pP¨Hp[OP��~L�}g�pHKb`�
^`Pa��}�Ny}gb�HKdM[Æ^xby}�NQb��iHpbQ� }�JoHp�~Pa[Â[OdckUP � ��� ¯ ����� ± }g[�k ��PaN`f{doN $ }��KH $ HKbQPwk�^`P�}gNqu©�
f{dMN��cHKdM��}gb�P�k�HK[OP��~L�}��KHKb�HKP�^j^xbq}gN�bQHK[�J¨f{NQd $ b��OH�^_�~PaN�bQPa¢ÅT �jPa[�uvP~�Å�rP $ }a��L�^`Pn}�kUd $ }gHp[
kcP�uvd $ �«d ^xHpbQHKdM[�}��O�ONQd }ouy��b�d\­�[�kcHK[OJª�cHKdo�l}gb�P�k¦Hp[OP��~L�}g�pHKbQHpP�^��U�SkUHp�UHlkUHK[OJjbQ��Pi[OdckUP�^If{NQd $
�i��H�uy��bQ��Pr�OPaL�NQH�^`bQHlua^I^`by}�NQbebQ�OP�HKN�^xP�}�Nyuy�¦f{doN��UHpdo��}�bQP�kªHK[OPw�µL�}��KHpbQHKPw^vT �e}ouy���ON�dcuvP�^Q^`doNeJoP�by^
}�[�P��~L�}���[UL $ ��PaNedgfe�~P�NQbQHluvP�^tdgf���¯ ��� � ±tf{NQd $ �i�OH�uy��bQds��PaJoHp[]}�^`P�}gNqu©��f{doNj�cHKdo�l}gb�P�k
Hp[OP��~L�}g�pHKb�HKP�^�T

�\dMbQPjbQ��}�bebQ�OPj^�} $ Pi�cHKdM��}gb�P�k�HK[�P��µL¤}g�KHpb`� $ }w�ª��Pif{doLO[�k $ LO�pbQHp�O�KPtb�H $ Pw^v��Pa�~Pa[�f{NQd $
kcH §ÅPaNQP�[Ub ^xby}�NQb�HK[OJs��doHK[cby^Éf{dMNibQ�OPª�OP�LONQHl^xbQHluoT9�r�cL�^���}���}o^`�OHK[OJ�^Quy�OP $ P~�~^xH $ HK�l}gNebQdsbQ�¤}gb
L¤^xP�knbQdsPa�KH $ HK[�}�bQP $ L��KbQHp�O�KPju�LOby^iHK[nbQ��P�u�}o^xPSdgfeJMPa[OPaNq}g� $ Hp¢UPwk�HK[cbQPaJMPaNr��NQdoJMNy} $3$ HK[�J
Hl^rL�^xPwk¡T
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�jdg� b���}gbS}g�p�tbQ��P���}o^`H�usuvd $ ��dM[OPa[cby^i��}a�~P��«P�Pa[�kUP�^�uvNQHp�«Pwk�}g[�k�^xb�Ny}gb�PaJoHpP�^\f{doN_�¤}gNy}�� Ä
�pPa�KHp�aHK[�J�bQ��P�u�d $ ��do[�Pa[Ubq^r��}a�~Pª�«P�Pa[�Pa¢c�O�l}gHK[�P�k¡�U�ZP�ua}�[]^xby}�bQPSbQ�OPSdoNykcPaN\Hp[n�i�OH�uy�nbQ�OP
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u�d $ ��do[�Pa[Ubq^ª}gNQPs��PaNxf{dMN $ Pwk¡TsGIHKJMLONQP � TWV¨H�^ª} ��d��iuy��}gN�b¦d�fidMLON��OP�LONQHl^xbQHlu¦f{doN ^xdo�p�UHp[OJ
b��OPS^xPabi�¤}gNQb�HKb�HKdo[�HK[OJ��ON�do�O�pP $ T

Y_^���NQPa�cHKdML�^x�p� $ Pa[cbQHpdo[OP�kÅ�IbQ��P�kcLO�O�KHlua}gb�PnuvdM�KL $ [ NQP $ d��M}g� }g[�kÂNQd�� kUd $ Hp[�}g[¤uvP
b�P�uy�O[OH��~LOP�^ªua}�[���dob�Pa[Ub�H�}��K�K����P�HKb�PaNy}�bQP�k�LO��do[ $ }g[c��bQH $ P�^�T0�r�OP �_¸�¹~º � ����(!�n�«d�¢�HK[
b��OPs}g�pJodMNQHKb�� $ kUPa[�dobQPw^¦}�[�P�[Ub�HKNQP ^xP��~LOPa[¤uvP�dgfzuvdo�pL $ [�N�P $ d��M}g��}g[�k�NQd�� kUd $ Hp[�}g[¤uvP
dM��PaNy}�bQHKdM[�^�LO[cbQHK�i��dMbQ�ÆdgfSbQ�OPw^xP�dM��PaNy}�bQHKdM[�^�fÀ}gHp�\b�d�N�P�kUL�uvP]bQ�OP���NQdo���KP $ ^xHp�aP~T �r�OP
��NQdo���KP $ NQPwkUL�uvb�HKdo[�b�P�uy�O[OH��~LOP�^�}�NQPiPa¢cP�uvL�bQP�k_HK[��¤}gNy}��K�pPa�O}M^tkUHl^QuvL�^�^xP�k�Hp[ �~PwuvbQHpdo[�^ � T VcTK³
}�[�k � T VcT VUT

�r�OP�� ���������
	�¸©º  �� ¶ �����y¶���dg¢ kUPa[OdMbQP�^¡b��OPZ^xH $ LO�pby}g[�PadoL�^�Pa¢cP�uvLOb�HKdo[jdgf¤bQ�OPe�ON�H $ }�� Ä
kcL�}g��^xLO���ONQdM�O�KP $ ^xH $ �O�KP�¢ $ PabQ��dck�}g[¤k��OPaLON�H�^xb�H�ua^�}M^IPa¢c�O��}�HK[OPwk Hp[ �~PwuvbQHpdo[ � T VcT RUT ����

N�Pa�ON�P�^xPa[cby^eNQP�kcL�uvP�knuvd ^xbi­�¢UHp[OJO��}g[�k����¿kUPa[OdMbQP�^rb��OPSkUL�}��t^`H $ �O�pPa¢ $ PabQ�OdckÅT

��PibQ�OHp[O�ªdgfÅbQ��Pr�OPaL�NQH�^`bQHlur}o^¥�«P�HK[OJ_��NQdo�~P�[�HK[cbQd bx�Zd\����}o^`P�^vTe��[�b��OPr­�Nq^xbt�O�¤}o^xP �o�rP
}�NQPªHK[cbQP�NQP�^`bQP�k�HK[�dM�Oby}�HK[OHp[OJ�NQdMLOJo�]LO�O��PaNj}�[�k��Kd��rPaNZ��doLO[�k�^zdM[¨b��OP_dM�ObQH $ }g� ^xdo�pLObQHpdo[
�c��^`do�p�UHp[OJ�bQ��P�HK[�HKbQHl}g�¥�KHp[OP�}gNj�ON�doJoNq} $3$ HK[OJsNQPa�l}g¢�}gb�HKdo[�}�[�k��c�¨­�[�kcHK[OJ�f{Pw}o^xHp�O�KP ^xdM�KL Ä
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