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-9~ t,~ t � ;cUD:�GY<DI[E�I�C]:�^`?�Q9U@GY<D;cC]Qx?�:�^LKcCªM\;cQ9i�Q9CJQ9Kc;=Q9? GJT � GY<@EL;c?�7$;=Q9U><@GJ89;cKæ�

;|<NM";=UDK_GYQ9A ~W~Z~�~Z~�~Z~Z~�~Z~�~Z~W~�~Z~Z~�~Z~�~Z~Z~�~Z~W~�~Z~�~Z~Z~ . *
-9~ w ¸uS]?�T>I�C]:�;cQLi�U>^9;cQ�T>?�UDCJQXGJQ9I�?�Uç~Z~�~Z~�~Z~W~�~Z~Z~�~Z~�~Z~Z~�~Z~W~�~Z~�~Z~Z~ .5.

Q 'ONSRT���U�����{ÿV =�>� 9 �$�?�ªõ$��� P%�
F,~ * ��C]K=<@GJi]? � C,A97LK_GY<D;cC]Q�GJQLA���79Q9I[E���CJ:�^9T>?�U>UD;cCJQ ~�~Z~�~Z~Z~�~Z~W~�~Z~�~Z~Z~ E *
F,~ t �lE9?Z�uGJ:�;cK|<@C]Q j M,Q9GJ:�;=I�Ue p;|<@EB��C]K=<@GJi]? � C,A97LK_GY<D;cC]Q3~Z~Z~�~Z~W~�~Z~�~Z~Z~ EJw
F,~ w ��79Q9I[E���C]:�^9TD?�UDUD;=C]Q�mnGJTDGJ:�?�<@?�TDU ~Z~�~Z~W~�~Z~Z~�~Z~�~Z~Z~�~Z~W~�~Z~�~Z~Z~ E�.

F,~ wL~ * ��79Q9I[E���CJ:�^9T>?�U>UD;cCJQ�;=Q���K=?�Ik<@TDCJQ�6\<DC]T@GYi]?W�R;=Q9i]U®~�~Z~W~�~Z~�~Z~Z~ EJ�



î$ï�ð¥ñZò�ð¥ñxó õUW
X Y � õ(�)�[ZO� 9 ���aÿ!'ONêî\�hô�õ#�¤õaÿ
�]���áî\���^���¤ÿ_�`�a��BOÿDb 9 �OþCB c 7.L~ * r Qd<@TDC\A979Ik<@;=C]Q ~Z~Z~�~W~Z~�~Z~�~Z~Z~�~Z~�~Z~W~�~Z~Z~�~Z~�~Z~Z~�~Z~W~�~Z~�~Z~Z~ �]w

.L~ t ��? GY: j M\QXGJ:�;cI�U� p;=<@E�G�6,?�I�C]Q9A��¢zá6\M\Uo<@?�: ~Z~�~Z~�~Z~Z~�~Z~W~�~Z~�~Z~Z~ �IF
.L~ w ��79Q9I[E���C]:�^9TD?�UDUD;=C]Q�;cQ���Kc?�I�<@T>C]Q�6\<@CJT@GJi]?Z�p;cQ9iJU ~Z~�~Z~Z~�~Z~W~�~Z~�~Z~Z~ �]�
.L~6- ��C]Q9A9;|<@;=C]QBCJF r Q9I�T>? GJU>;cQ9i��fCJ79UDI[E9?�¡���;|Fa?�<D;c:�? ~Z~�~Z~�~Z~Z~�~Z~W~�~Z~�~Z~Z~ �54
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r s ü�ù ÷ut v wyx zfû ü

wL~ * mnGJTDGJ:�?�<@?�TDUpCJFn�¢zOÒ � GY<¢¬W�	¬ ~�~Z~�~Z~W~�~Z~Z~�~Z~�~Z~Z~�~Z~W~�~Z~�~Z~Z~ tJv

-9~ * mfC]KcGJTD;=± GY<D;cC]Q§T@GY<D?yFaC]T s V�6 ~Z~Z~�~Z~�~Z~W~�~Z~Z~�~Z~�~Z~Z~�~Z~W~�~Z~�~Z~Z~ .54
F,~ * mnGJTDGJ:�?�<@?�TDUlFaC]Tp·R?kµ\<¢��;=Q9? GYTR��C]KcK=;cA9?�T � GJ;=Q j GJ:�^L;cQ9i$�p;cQ9il{ t�4C| ~�~Z~Z~ �]v

.L~ * � ;cQL;c:«79:��p?�K_G¦<@;=SJ?Z6\<@T>?�Q9iY<@E�<@C r Q9I�T>? GJU>?���? GJ:ç��;|Fa?�<@;=:�? ~Z~W~�~Z~�~Z~Z~ 4]v
.L~ t mnGJTDGJ:�?�<@?�TDUpCJFf�e �C��Rz®6hM,Uo<@?�:�UpFaC]Tp·u�O� �¥j � ~Z~�~Z~Z~�~Z~W~�~Z~�~Z~Z~ 4]w
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r s ü�ù ÷ut � s2��� � û ü

t,~ * ��?�Fã<&���fCJTD;�FaC]TZ�uGJ:�;cK|<@C]QL;_GJQD� � Ý�&��� � ä Ý� × �ß � � qfT>;ci]Ed<`���OC]TD;�FaC]T Ý�&��� � äÝ� × �ß � � ä@� � UD;=Q�×q��;=QB<@E9?WTD?�UDC]Q9GJQ9I�?ZTDCY<[GY<D;cQ9i«FaTDGJ:�?Y~f~Z~Z~�~Z~W~�~Z~�~Z~Z~ * F
wL~ * �lE9?¢<DT@GJI�?uCJF}C]Q9?uU>;cQ9iJKc?p^XGJTo<@;cI�Kc?R;cQ$<@E9?¢TD?�UDC]QXGYQ9I�?yT>CJ<[G¦<@;cQLiZFaTDGJ:�?pFaC]T�<@E9?

Kc;=Q9? GJTe�uGJ:�;cK|<@C]Q9;cGJQ}~OmnGYT@GJ:�?�<D?�TDUp79U>?�A¥GJTD?T����v_� v]v * w?�pÜ¢Ý;��v?� v]v * ~ ~Z~ t5F
wL~ t �fCJ^ K=?�Fã<&�á6h<[GJ89K=?áÓHU>C]Kc;=A K=;cQ9? Ô§GJQ9A 79Q9Uo<[GJ8LKc?®ÓHU>E9C]T><�AXGYUDE9?�AÐKc;=Q9?ªÔ�b,µL?�A

^`CJ;cQd<@U�S\UZ<DE9?�?�å`?�I�<D;=SJ?�T>?�UDCJQXGJQ9I�?§^9T>Cªµ,;=:�;|<NM�^XGJTDGJ:�?k<@?�T����y�C����ÙoÙxFaC]T
<@E9?§?�å`?�I�<D;=SJ?"TD?�UDC]QXGYQ9I�?BUo<@TD?�Q9iJ<DEë^XGJT@GY:�?k<@?�T]�ªÝK�ÚÜ¢Ý�����Ù>ÙO��v_� * v�:�:�~
�lE9?�^9K=CJ<@U�K_GJ8�?�K=?�AÇÓ * ÔkqZÓ�t]ÔkqRGJQLAºÓ�wdÔ$I�C]T>TD?�U>^`CJQ9A½<@C°<DE9?¥S]?�T><D;cI GYKuKcCJQ9iY�
AXGJU>E9?�A�Kc;cQL?�U�:�GJTD¡Y?�A�GJUyÓ * Ôkq�Ó�t]Ôkq\GJQLA�ÓHwdÔ�TD?�U>^`?�I�<D;=S]?�K=MJ~��lE9?u�¢GJ:�;cK=<DC]Q9;cGJQ
;cU������a�yÛ<�ªÝ��	I�CJU�t	��ä Ý� � �  p;=<DEO�S�"� t	��I�C]U��3GJQLAO�=� Û�� tC��UD;=Q��¢~�t�.

wL~ w �lE9?e<@TDGJI�?�U�CJF{C]Q9?�UD;cQLi]Kc?�^XGJT><D;cI�Kc?�;=QxwuFaTD?�gh79?�Q9IkMxTD?�i];cCJQ9U�;cQ�<@E9?lT>?�UDCJQXGJQ9I�?
TDCJ<@GY<@;=Q9i�FaTDGJ:�?J~WmnGYT@GJ:�?�<D?�TDUu79UD?�A°GJT>?x��?�Fã<`� �¡�êv?�yÜ¢Ý¢�³v?� v]v * ����ÙoÙ\�
Û£FYv]vLq¢��?�Qd<@?�T`�¤�¥� Ûuv?� v]vdt
��Ü¢ÝV� v_� v]v * �O��Ù>Ù¤� Û FJv]v,quGJQLAâ�R;=i]Ed<&�
����v?� v]v * w?�pÜ¢Ýq� v?� v]v * �¢��Ù>Ù¢�ºÛ * vJv]vL~ ~�~Z~Z~�~Z~�~Z~Z~�~Z~W~�~Z~�~Z~Z~ tJ�

wL~6- �lE9?�C]TD;=?�Qd<[G¦<@;cCJQ�CJFR<@E9?"<DC]TD79U�~ë�lE9?�^XGJTDGJ:�?k<@?�TDUx79U>?�A®GJTD?���?�Fã<`�¦��ÙoÙi�
ÛytYv]v?�\�¦�Öv?� vJv * �[Ü¢Ý£� v?� v]v]v5F,qn�p;ciJEh<`�]��ÙoÙ§�ÖtJv]v?�\�¦�úÛ¢v?� v]v * �[Ü¢Ý��
v?� v]v]vIF,~ ~Z~�~Z~Z~�~W~Z~�~Z~�~Z~Z~�~Z~�~Z~W~�~Z~Z~�~Z~�~Z~Z~�~Z~W~�~Z~�~Z~Z~ t�4



W�õãô oqp ó}ñ&ï:N}N p�~ Y '"ò�ó

wL~GF �lE9?l�¢GJ:�;=K=<DC]Q9;_GYQZSYGJK=79?eGJUfFa79Q9I�<D;cC]Q�CJF�¹¢FaC]Tn<@EL?eKc?kFã<�^9K=CJ<�CJF�zf;ci9~¦wL~6-9~n�lEL?
^XGJTDGJ:�?k<@?�TDUp79UD?�A�GJT>?]��Ù>Ù �êÛutJv]v?�¨�]�Ðv_� v]v * �[Ü¢Ý©�Ðv_� v]vJvIF,~e��?kFã<u^9K=CJ<R;cU
FaC]Te<@EL?WSJ?�To<@;cI�GJK�A9;=TD?�Ik<@;=C]Q�GJQ9A�TD;=i]Ed<l^9KcCY<p;cUeFaC]Te<DE9?WE9C]TD;=±�C]Qd<@GJK}A9;=TD?�Ik<@;=C]Q}~ w]v

wL~H. �lE9?e�¢GJ:�;cK=<DC]Q9;cGJQuSYGJKc7L?�GJU�Fa79Q9Ik<@;=C]Q�CJF{¹¢;cQZ<@E9?	TD?�i];cC]Q«t,~O�lE9?�^XGYT@GJ:�?�<D?�TDU
79UD?�AáGJTD?¦��Ù>Ùi� ÛytYv]v?�¡�<��Û¢v?� v]v * �[Ü¢ÝK�&v_� v]v]t,~°��?kFã<x^9KcCY<x;cU�FaCJT�<@E9?
S]?�T><@;=I GJK�AL;cTD?�I�<D;cC]Q�GJQLA�T>;ci]Ed<l^9K=CJ<p;cUeFaCJTe<@E9?WE9C]T>;c±�C]Qd<[GJK}AL;cTD?�I�<D;cC]Q}~ ~�~Z~Z~ w *

wL~GE ��?�Fã<&�ë<DE9?©GJTD?�Gá?�Q9I�K=C]UD?�A 8dM½<@EL?�<DC]TD7LU�CYF�<@EL?��¢GJ:�;cK=<DC]Q9;cGJQ3�Z~p�R;=i]Ed<&�
<@E9?"<D79Q9?�CJFp<@EL?��uGJ:�;cK|<@C]Q9;cGJQ}~�·RCJ<@?"<DE9?B<@79Q9?�G¦<Oª=�&v�i]C\?�Ux89GJI[¡°<@C« � � ÛëÜ �Ý ~�mnGYT@GJ:�?�<D?�TDUp79U>?�A¥GJTD?T��Ù>Ù¢�ºÛytJvJv?�¢��� Û¢v?� vJvdt_�RÜ¢Ýq� v?� v]v * ~ wdt

wL~ � �lE9?�?�SJC]Kc7,<@;cCJQ�CJFL8L79Q9I[EZA9;cUo<@TD;=897L<D;cC]Q�GYU}<@E9?�ToFLgh7XGJALTD79^�C]Kc?n^XGJT@GY:�?k<@?�T>U�GJTD?
GJA9;cGJ8XGY<D;cI GYKcK=MuI[EXGJQ9iJ?�A}~��lEL?e8`?�GJ:ºUD^9K=;=<@UO;cQd<DCu<N �C�8�? GY:$�ÞKc?�<DU�qYGJQ9A«T>?�Uo<@C]T>?
8XGJI[¡«<DC�C]QL?J~��lE9?RQ9C]T>:§GYKc;c±�?�Ax^9E9GJUD?¶�NUD^9GJI�?¢;cQx<@E9;=U�^9KcCJ<�;=U�A9?�bXQL?�A"GYU­¬®�
� tC�	I�CJU��éGJQ9A¯�2°®�ÍÛ�� tC�	UD;cQ��R~�mnGJTDGJ:�?k<@?�TDUx79U>?�Aá;cQ�<@EL?BQ\7L:�?�TD;cI�GJK
UD;=:«79K_G¦<@;cCJQ9U	GY<e<@EL?y8`CY<D<@CJ:$�ÞKc?�Fã<�^9K=CJ<eGYTD?���� Û¢v?� v]v5.dt�F�.Lq,Ü¢Ýq� v?� v * q9GJQLA��ÙoÙ¢� ÛutJv]vW:O± Ý ~��lE9?R<@;c:�?�U�I�C]TDT>?�UD^�C]Q9AL;cQ9iW<@CZ<@E9?�UD?ymOC];cQLI GJT>?�²?RUD79ToFHGJI�?�U
CJFfUD?�Ik<@;=C]Q�GJTD?W:�GJTD¡Y?�A�;cQ�zn;ciL~9wL~H4L~Ú~�~Z~W~�~Z~Z~�~Z~�~Z~Z~�~Z~W~�~Z~�~Z~Z~ w]w

wL~H4 ~��lE9?ZAXGJU>E9?�A¥GJQ9A�UDC]K=;cA�Kc;=Q9?�UpGJT>?Z<DE9?ZTD?�U>C]QXGJQLI�?Z^9TDC µ,;c:�;=<NM��$^9GJT@GJ:�?�<D?�T
GJQ9A¥<DE9?«ToF�gh7XGYA9TD79^�C]K=?�U><DTD?�Q9iJ<@E�Ü¢Ý¢GYUuFa79Q9Ik<@;cCJQ9UuCJF�<D;c:�?"Óa;cQ�T>?�SJC]Kc7L<D;cC]Q
<@79T>Q9U[Ô¶~��lE9?ZmfC];=Q9I GJT>?�²?�U>79T>FHGJI�?�UpCJFfUD?�I�<@;=C]Q�^9KcCY<D<@?�A�;cQ�zn;=i]U�~LwL~ �$GJQLA�w,~ * v
GJTD?�:§GYTD¡J?�AxGJU�AL;_GJ:�C]Q9AZU>M\:«8�C]KcU�~n�lE9?�I�C]T>TD?�U>^`CJQ9A9;cQLiu<@79T>Q,�NQh79:�8`?�TDU�GJT>?��
vLq * .Jv]vLq * �Jv]vLq�-dvJv]vLq?-IFC-dvLqXGYQ9A¥�Jv]v]vL~ ~W~�~Z~Z~�~Z~�~Z~Z~�~Z~W~�~Z~�~Z~Z~ w�-

wL~ * v3�lE9?"?kS]C]K=7L<@;=C]Q�CJFl<DE9? *&³ ?�KcK=;c^9U>?�;=Q�<@EL?"8`?�GJ:Í:§GJQL;c^979KcGY<@;=C]Q� pE9?�T>?"<@E9?
8`?�GJ:Õ;cU�:�C¤SJ?�A½GYA9;_GJ89GY<@;=I GJK=K=M©<@E9T>C]79i]Eá<@E9? � GY<@EL;c?�7®89;=Fa7LTDI G¦<@;cCJQ®^�C];cQd<
GJQ9A�8XGYI[¡�~ZmfGJT@GJ:�?�<D?�T>Uy79UD?�A�;=Q¥<@EL;cUuU>;c:«7LK_GY<D;cC]Q�GY<y<DE9?«8�CJ<D<DC]:$�ÞKc?kFã<¢^LKcCJ<
GJTD?����ÇÛuv_� v]v�.dt5F�.?�@Ü¢Ý;� v?� v * qXGJQ9Al��Ù>Ù¨�ÇÛytYv]v?�X: ± Ý ~Z~�~Z~W~�~Z~�~Z~Z~ wIF



oqp ó}ñ&ï:N}N p�~ Y '"ò�ó W}ô
wL~ *5* ��?�Fã<&����:�;=<><[GJQ9I�?";cQLI�TD?�:�?�Qd<�TDGY<@;=CD´�µ¶��´�·�GYFã<D?�Tx:�C¤S\;=Q9i�<@E9?�8�? GJ:Í<@C<�h¸¹µGº

GJQ9A389GJI[¡®FaC]T�A9;=å`?�T>?�Qd<O��ÙoÙJ~ mfGJT@GY:�?k<@?�T>U"79U>?�A½;cQ®<@E9;=U§I GYKcI�7LK_GY<D;cC]Q®GJTD?
Ü¢Ý§� v?� v]v�-� p;=<DEg��ÙoÙD� Û¢-dv]v�:¦± Ý Ód»�Ô§Û .Jv]v©:O± Ý Ó,¼ZÔkq�GJQ9A Û * vJv]v?�
:¦± Ý Ó � Ô�TD?�UD^�?�I�<D;=SJ?�K=MJ~��p;ciJEh<`����:�;|<D<@GJQ9I�?u;cQ9I�TD?�:�?�Qd<RT@G¦<@;cC«GYFã<@?�Tl:�CªS\;cQ9i
<@E9?B8�? GY:�<@CD��¸½µHº�GJQ9A²8XGYI[¡�FaC]T«AL;=å`?�TD?�Qd<$^XGJT@GY:�?k<@?�T«Ü¢Ý¶~��R?�TD?Yq	 �?B79U>?
��ÙoÙ¦� Û * v]v]v�:O± Ý q� p;=<DEëÜ¢ÝK�úv?� v]v5.ëÓd»�Ôkq�v,~ v]vC-²Ó,¼ZÔkq	GJQ9A²v,~ v]v]t�Ó � Ô
TD?�UD^�?�I�<D;=SJ?�K=MJ~�~Z~Z~�~W~Z~�~Z~�~Z~Z~�~Z~�~Z~W~�~Z~Z~�~Z~�~Z~Z~�~Z~W~�~Z~�~Z~Z~ w5.

wL~ * t/�lE9?x8�? GJ:úA9;cUo<@TD;=897L<D;cC]Q�CJF�<@E9?xK=;cQ9?�GJTu�¢GJ:�;cK=<DC]Q9;cGJQ}~u�lEL?�I�;cT>I�Kc?�UyGJT>?xC]8,�
<[GJ;=Q9?�A�FaT>C]:Ð^XGJTo<@;=I�Kc?nUD;c:�79K_GY<D;cC]Q�qªGJQ9AW<@E9?	UDCJKc;cA�K=;cQ9?�;=U�i];=SJ?�QZ8dMZ��g{~,Ó�w,~ wdtJÔk~
�lE9?lA9CJ<><@?�AxKc;cQL?�CJF�VWGJ79UDU>;_GJQxAL;cU><DTD;=897L<@;=C]Q�;=U�GJK=UDCy^9K=CJ<D<D?�A«FaC]TfI�C]:�^XGJT>;cU>C]Q}~
�lE9?WVWGJ79U>UD;_GYQ§A9;=U><@T>;c897,<@;cCJQ�;=U�i];|S]?�Q§8hM§¾�Ó¿ª�Ôq� Ý ÀhÁ ±?ÂÄÃ À ~�mnGYT@GJ:�?�<D?�TDU�79UD?�A
GJTD?:´]� *¡Å¥* v ±
ÆÈÇ�É5ÊCË�Ì �\�l� v_� v]v * w?�ZÜ¢Ý���v?� vJv * ~"�lE9?�TD?§GJTD? * vLq v]v]v
^XGJTo<@;cI�Kc?�Ue;cQB<@EL?ZU>;c:«7LK_GY<D;cC]QBGYQ9A�<DE9?WU@GJ:�^9K=;cQ9i� p;=AL<@E�;=U * � * w]t Å[* v ±_Í ~ ~ -dv

wL~ * w3�lE9?R^XGJT><D;cI�Kc?lA9;=U><@T>;c897,<@;cCJQ$GJKcC]QLi���C]T©�OÙe;cQ$<@E9?RU@GJ:�?p^XGJTo<@;cI�Kc?lU>;c:«79KcGY<@;=C]Q
GJUlCJFfzn;=i9~Lw,~ * t\~��lE9?WI�;cT>I�K=?�UlGJT>?�C]8L<@GJ;cQ9?�A"FaTDC]:�UD;=:«79K_G¦<@;cCJQ"GJQ9A"<DE9?WUDC]K=;cA
Kc;=Q9?y;cURVWGJ79U>UD;cGJQ�A9;cUo<@TD;=897L<D;cC]QBi];|S]?�Q�8dMO¾�Ó � ÔÎ� * � � t�Ï ³�Ð Á ± Ð�Ñ Ã �¶Ò ÑÓ ~ r Q�<@E9?
UD;=:«79K_G¦<@;cCJQ}q ³ �Ù �ÕÔ Ö ±_×_ØÖ,Ù × Ø ´a�Öw?�H. Åk* v ±_Í q ³ �Ú �ÛÔ Ö,Ù ×_ØÖ ±_× Ø ´]�Út_� � Åg* v ±
Æ q
 pE9?�T>?�´a� *:Å¥* v ±
Æ : É T@GYA�;=UZ<DE9?§;=Q9;=<D;_GJKf?�:�;=<D<@GJQ9I�?J~�¸u<@E9?�T�^XGYT@GJ:�?�<D?�TDU
GJTD?§�l�Öv?� v]v * w?��Ü¢ÝT�Öv_� v]v * GJQLA¤Ü � * v?�[v]v]v_� ÌIÝ � * �H4 Å¥* v
±
Þ&� Ì�ß �F_� w Å[* v
±
Þ ~ ~Z~Z~�~W~Z~�~Z~�~Z~Z~�~Z~�~Z~W~�~Z~Z~�~Z~�~Z~Z~�~Z~W~�~Z~�~Z~Z~ - *

wL~ * -½�lE9?�8�? GY:çA9;cUo<@TD;=897L<D;cC]Q�GJidGY;cQ9Uo<p�³C]T¢�OÙWFaC]Tl<DE9?�QLC]Q9Kc;=Q9? GYT¢�¢GJ:�;cK=<DC]Q9;cGJQ
;cQx<@EL?¢T>?�UDCJQXGJQ9I�?uTDCY<[GY<D;cQ9i�FaT@GY:�?Y~n�lE9?RI�;=TDI�K=?�U	GJT>?¢C]8,<[GJ;=Q9?�AxFaTDCJ:é^XGJT><D;cI�Kc?
UD;=:«79K_G¦<@;cCJQ}qhGJQ9A"<DE9?�UDC]K=;cA�Kc;cQL?u;cUlVZGJ7LUDUD;cGJQ"A9;=U><DTD;c8L7L<@;=C]Q§i];|S]?�QB8hM�¾�Ó � Ôq�Ýà �dá�Ò Ó Á ± Ð Ñ Ã �¶Ò ÑÓ ~ ³�â C]T ³�ã�ä ;cU§iJ;=S]?�Q38dM3��g{~uÓ�wL~ wIE]Ô¶~ r Q3<DE9?¥U>;c:«79KcGY<@;=C]Q
´�� *TÅ[* v ±
ÆåÇæÉ�Ê�Ë�Ì ~Í~�~Z~�~Z~Z~�~Z~�~Z~W~�~Z~Z~�~Z~�~Z~Z~�~Z~W~�~Z~�~Z~Z~ -5-
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wL~ * F/�lE9?�8�? GY:ºAL;cU><DTD;=897L<@;=C]Q�GJidGJ;=Q9U><fGJIk<@;cCJQ§ª]Ù�FaC]T�<@E9?�Q9C]Q9K=;cQ9?�GJTO�uGJ:�;cK|<@C]QL;_GJQ}~
�lE9?WI�;=TDI�K=?�URGJT>?ZCJ8L<[GJ;=Q9?�ABFaT>C]:Ö^XGJTo<@;=I�Kc?uUD;c:�79K_GY<D;cC]Q�qLGJQLA�<DE9?�U>C]Kc;=ABKc;=Q9?�;cU
VZGY79UDU>;_GJQ�AL;cU><DTD;=897L<@;=C]Q°iJ;=S]?�Q²8hM^¾�Ó¿ª�Ôa� ÝÀ Á ±?ÂÄÃ À ~A��Ù>Ù§;cU� pT>;=<D<D?�Q�;=Q�<@E9?
^9KcCY<@U�q¦<@E9?�CJ<@E9?�T�^XGJTDGJ:�?�<@?�TDUnGJTD?�´Î� *2ÅK* v
±
Æ Ç¥É#Ê�Ë�Ì �ç�£� Ûuv_� v]v * w?��Ü¢Ý;�
v?� v]v * ~y�lEL?�TD?$GYTD? * v,q v]vJv�^XGJTo<@;=I�Kc?�Uu;=Q¥<@E9?xU>;c:«7LK_GY<D;cC]Q�GJQ9A¥<DE9?« p;cA,<@E9UyCYF
<@E9?WUDGJ:�^LKc;cQLi«UDK=CJ<RGJTD?WGYTDC]79QLAV. Å[* v
±
è�~é~�~Z~Z~�~Z~�~Z~Z~�~Z~W~�~Z~�~Z~Z~ -�F

wL~ * .3�lE9?�8�? GY:çA9;cUo<@TD;=897L<D;cC]Q�GJidGY;cQ9Uo<p�³C]T¢�OÙWFaC]Tl<DE9?�QLC]Q9Kc;=Q9? GYT¢�¢GJ:�;cK=<DC]Q9;cGJQ
;cQx<@EL?¢T>?�UDCJQXGJQ9I�?uTDCY<[GY<D;cQ9i�FaT@GY:�?Y~n�lE9?RI�;=TDI�K=?�U	GJT>?¢C]8,<[GJ;=Q9?�AxFaTDCJ:é^XGJT><D;cI�Kc?
UD;=:«79K_G¦<@;cCJQ}qhGJQ9A"<DE9?�UDC]K=;cA�Kc;cQL?u;cUlVZGJ7LUDUD;cGJQ"A9;=U><DTD;c8L7L<@;=C]Q§i];|S]?�QB8hM�¾�Ó � Ôq�Ýà �dá�Ò Ó Á ± Ð Ñ Ã �¶Ò ÑÓ ~ ³�â CJT ³�ã ä ;=Uui];|S]?�Q�8hM���g�~�Ó�wL~ wIE]Ô¶~���ÙoÙ«;=U¢ pT>;=<D<D?�Q�;=Q¥<@E9?
^9KcCY<@U�q¦<@E9?�CJ<@E9?�T�^XGJTDGJ:�?�<@?�TDUnGJTD?�´Î� *2ÅK* v
±
Æ Ç¥É#Ê�Ë�Ì �ç�£� Ûuv_� v]v * w?��Ü¢Ý;�
v?� v]v * ~�~�~Z~�~Z~Z~�~W~Z~�~Z~�~Z~Z~�~Z~�~Z~W~�~Z~Z~�~Z~�~Z~Z~�~Z~W~�~Z~�~Z~Z~ -I.

-9~ * �fCJ^
�$�lE9?"UD?�I�C]QLAá:�C]:�?�Qd<"ÓÈé � �ëê Û"é � ê�� ÔZA9?�TD;=SJ?�A�FaT>C]: Q\7L:�?�TD;cI�GJK	UD;c:x�
79K_G¦<@;cCJQ  p;=<DEÐ^XGJTDGJ:�?�<@?�TDUD�S� v?� v]vdt�F,q�Ü¢Ý¯� v?� v]v]vIF,q]ì¤Ùí� �_�îE3GJQLA
ì�ïð��v?� w�4IF,~²��CJ<><@C]:l��z�zn�èUD^�?�Ik<@T>79:ÕCJFu<DE9?�UD?�I�C]Q9A®:�CJ:�?�Qh<�q� pE9?�T>?
 �?ZC]8L<@GJ;cQlñ[ß�� w?�H-]vIF Å[* v ±
Þ : � GJQ9Aiñ�Ý©�í._�îE Å[* v ±
Æ : � ~	·¢CJ<D?Z<DEXGY<¢ñ[ß
GJQ9Alñ�ÝpGJT>?�A9?�b9Q9?�A¥GJUl<N p;cI�?WCJFO<@EL?�zXC]7LTD;c?�TpGJ:�^9Kc;|<@79A9?Y~ ~�~Z~W~�~Z~�~Z~Z~ FC-

-9~ t � � S]?�TDU>79U Ýò Ñ Ø ~çó���Ü¢Ý;� v?� v]v * q1ô?��Ü¢Ýq� v?� vJv]vIF,~ú~�~Z~�~Z~Z~�~Z~W~�~Z~�~Z~Z~ F5F
-9~ w j GY<[G�C]8L<[GY;cQ9?�A�FaTDC]:&GBz{CJ79TD;=?�TyGYQXGJK=M\U>;cUyCJF	Qh79:�?�T>;cI GYKnUD;=:«79KcGY<@;=C]Q9U�~��lEL?

^XGJTDGJ:�?k<@?�T � � ;cUR^9K=CJ<D<D?�A�GYUyG�Fa7LQ9I�<D;cC]Q�CJF Ýò Ñ Ø ~p�lE9?«^XGYT@GJ:�?�<D?�TDU¢GJT>?«Ü¢Ý��
v?� v]v]vIF� p;=<DEV��ÙoÙ¨��v?� Û * v]v?��ÛytJvJv?� Û¢-dv]v?� Û¢�]v]v,qXGJQ9A©Û * v]v]v$:¦± Ý TD?�UD^�?�I¶�
<@;|S]?�K|M�;=Q�A9;|å�?�TD?�Qh<ZUoM,:�8`C]K=U�FaTDC]:�<@E9?�Kc?kFã<>�N:�C]Uo<y<@C�<@E9?$T>;ci]Ed<>�Þ:�CJU>< ~x�lEL?
U><DT@GJ;=i]Ed<WKc;cQL?«;cUWUDELC¤ pQ©<@C�i]79;=A9?x<@E9?$?kM]?�U�~§�lE9?�AXGY<@GB;cUyb9<><@?�A©<@C�C]8L<@GJ;cQ
<@E9?¢8`?�GJ:é?�:�;=<><[GJQLI�?J~n�lE9?u;=Q9^97L<�TD:�U�8�? GJ:é?�:�;|<D<@GJQ9I�?RCJF�GYKcK{UD;=:«79K_G¦<@;cCJQ9U
;cU * Ï��Þ:�:x�N:�T@GJA�q,GYQ9A�<DE9?W8`?k<[GY<DTDC]Q�GJ:�^9K=;=<@7LA9?uFa79Q9Ik<@;=C]Q�;cU * .L~GE«:�~�~Z~Z~ F�.
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-9~6- ��C]:�^XGJTD;=UDC]Q�8�?�<N �?�?�Q¥<@E9?W:�? GJU>79TD?�A¥?�:�;|<D<[GYQ9I�?�Ó$´�õuFaT>C]: Qh79:�?�T>;cI GYK�UD;c:x�

79K_G¦<@;cCJQ°AXGY<@GdÔ�GYQ9A�<@E9?B;=Q9;=<D;_GJK�;=Q9^97L<«?�:�;=<D<@GJQ9I�?�Ó(´�·�E9C]TD;=±�C]Qd<@GJKeG¦µ,;=U[Ôk~ s
<@CJ<@GJK�CJF * FJvBUD?k<@UZCJFeQh79:�?�T>;cI�GJK�UD;=:«79K_G¦<@;cCJQ�AXGY<@G� p;|<@E�A9;=å`?�T>?�Qd<�:§GJI[EL;cQ9?
^XGJTDGJ:�?k<@?�TDU�Ó�Ü¢Ý�T@GJQLi];cQ9ilFaT>C]: vL~ v]v]vIFe<@C¢vL~ v]vIF,q¦GJQLAK� ÐÄÐ TDGJQ9i];=Q9ilFaTDC]:Çvl<@C
� * vJv]vZ:O± Ý Ô	GJQ9A"A9;|å�?�TD?�Qh<�;cQ9;|<@;cGJK98�? GJ:*A9;=U><@T>;c897,<@;cCJQ�Fa79QLI�<@;=C]Q9UyÓ.VWGJ79UDU>;_GJQ
ÓHI�;cTDI�Kc?�U[Ô�GJQ9A$79QL;=FaC]T>:çÓHAL;_GJ:�C]Q9A9U@ÔDÔnGYTD?p;cQ9I�Kc79AL?�A$;cQx<@EL;cU�^9K=CJ<�FaC]T�I�C]:�^9GJTo�
;cU>C]Q}~��lE9?"U>^9TD?�GJAëGJT>;cUD?�U�?�UDUD?�Qd<@;_GYKcK=M�FaT>C]:�<@E9?�Q9C]Q9K=;cQ9?�GJTZA9?�<D79Q9;cQLi9q�GJQLA
<@E9?WUo<@TD?�Q9iJ<DE�CJFnÜ¢Ý�^XGJT@GY:�?k<@?�T�~Ç~�~Z~�~Z~W~�~Z~Z~�~Z~�~Z~Z~�~Z~W~�~Z~�~Z~Z~ F5E

-9~GF �lE9?x:�;cUD:�GY<DI[E9?�A�8�? GY:ú?�KcKc;=^9UD?Z p;=<DE!�l�ö��ßWG¦<y<@E9?x;=Q¦£>?�Ik<@;=C]QëÓHvY<@E�<D79TDQ{Ô
;cU�I GJ^L<D79TD?�Aâ8hM3GJQ½T>FWgh7XGYA9TD79^�C]K=?JqRGJQ9A3<DE9?�T>FWgh7XGJALTD79^�C]Kc?¥U><@T>?�Q9iY<@Eâ;cU
GJA9;cGJ8XGY<D;cI GYKcK=Mx<D79TDQL?�A¥CYå�<@C�TD?�Uo<@C]T>?�<@E9?Z:§G¦<@I[E9?�A�8�? GJ: I�C]Q9AL;=<@;=C]Q�GY<p<@E9?
w]v]v]v¤�Þ<@E�<@79T>Q}~��lEL?�8�? GY:ú?�KcKc;=^9UD?«GY<y<@EL? * v]v]v¦�.<@E¥<D79TDQ�;=U�GJK=UDCBUDELC¤ pQ�FaC]T
TD?kFa?�TD?�Q9I�?Y~Õ~�~Z~Z~�~W~Z~�~Z~�~Z~Z~�~Z~�~Z~W~�~Z~Z~�~Z~�~Z~Z~�~Z~W~�~Z~�~Z~Z~ .]v

-9~H. ��?�Fã<&�B�lEL?�;=QdSJGYTD;_GYQh<�<@C]T>;lCJF¢<DE9?BQ9C]QLKc;cQL? GJT � GY<@E9;=?�7®�uGJ:�;cK|<@C]QL;_GJQ© p;=<@E
^XGJTDGJ:�?k<@?�TDU`�:�i��v_� vdt
�[Ü¢Ý\�Úv?� vJvIEC-I.�-?�Ä��ÙoÙ§� Û * vJv¥:¦± Ý ~��p;ci]Ed<&�x�lEL?
T@GY<D;cC « ��ï)÷,ø&�C�hï>·úùpGYU�GyFa79QLI�<@;=C]Q$CJF�<@E9?R^9EXGJU>?k�ÞUD^XGJI�?uGYTD? G�CJF`;cQdSYGJT>;_GJQd<�<@CJTD;
;cQ9U>;cA9?y<DE9?W:�;=A9A9K=?u;cU>K_GJQLA}~½~�~Z~Z~�~Z~�~Z~W~�~Z~Z~�~Z~�~Z~Z~�~Z~W~�~Z~�~Z~Z~ .dt

-9~GE ��?�Fã<R^9KcCY<@U`�	�lE9?Z;cQ¦£>?�I�<D?�A¥8�? GY:Ö;cUp:�;cUD:�GY<DI[E9?�A�GY<p<@E9?W<@CJ^,�NK=?�Fã<p^9K=CJ< ~�zn;cKæ�
GJ:�?�Qd<[GY<D;cC]Q²;=U�I�Kc?�GJTDK|MëUDE9Cª pQ®;cQ²<@E9?�8`CY<D<@CJ:$�ÞKc?�Fã<«^9KcCJ<�GY< * vJv]v¦�Þ<DEë<@79T>Q
FaC]T¢<DE9?�:�;cU>:§G¦<@I[E9?�A�8`?�GJ:�~y�p;ci]Ed<y^LKcCJ<DU`�RP¢U>;cQ9i"QLC]Q9Kc;=Q9? GYT � G¦<@E9;=?�7�T>?�Uo�
C]QXGJQLI�?B<@C©:§G¦<@I[E²<@E9?�;cQ¦£>?�I�<D?�Aá8`?�GJ: UDELC¤ pQ/;cQë<@E9?�<@CJ^,�NT>;ci]Ed<x^9K=CJ< q� �?
bXQ9A�<@EXG¦<l<@E9?Z8`?�GJ: ?�:�;|<D<@GJQ9I�?�;=Up^9TD?�UD?�ToS]?�A�GY<Rw]v]vJv¦�Þ<DE�<D79TDQ�?�SJ?�Q�;cQB<@E9?
^9TD?�UD?�Q9I�?pCJF�Q9C]QLKc;cQL? GJTfA9?�<D79Q9;cQLi�^XGJT@GY:�?k<@?�T�~n�lE9?lU>C]Kc;=A«Kc;=Q9?�Uf;cQ�<DE9;cUni]T@GJ^LE
UDE9Cª  <@E9?�t ³ GJA9:�;=<><[GJQ9I�?k�Þ?�KcK=;c^9U>?J~½~Z~�~Z~W~�~Z~Z~�~Z~�~Z~Z~�~Z~W~�~Z~�~Z~Z~ .�-
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-9~ � �lE9?xKc?kFã<�^9K=CJ<yU>E9Cª pUW<DEXGY<y<DE9? � * v ³ ?�KcK=;c^9U>?� p;cK=Kf?kS]C]K|S]?x p;=<DE�bXK_GY:�?�Qh<@G¦�
<@;=C]Q}~O�lE9?eTD;=i]Ed<�^9K=CJ<�U>E9Cª pU�<@E9?�?�S]CJKc7L<D;cC]Q«CYFX<@E9? *`³ ?�KcK=;c^9U>?	 p;|<@ExGYQx;cQ9;|<@;_GYK
^9EXGJU>?";cQd<D?�Qd<@;=C]QXGJK=K=M�U>?�<$GY<]�ð�û�nß�ä®Ï��Jt,~ � ?§C]89U>?�ToS]?�G¥:«7LI[EëK_GJT>i]?�T
8`?�GJ:ÇbXK_GJ:�?�Qd<@GY<@;=C]Q}~f��?�I�GJ79UD?lCYF�<DE9? � GY<DE9;c?�7x;cU>K_GJQ9Ax;=UnE9;=i]E9K|M�Q9CJQ9Kc;=Q9? GJT�q
<@E9?W?�KcKc;=^9UD?u;cUe<@;=i]Ed<@K|M� pTDGJ^9^�?�A}~ ~�~Z~�~Z~W~�~Z~Z~�~Z~�~Z~Z~�~Z~W~�~Z~�~Z~Z~ .5.

-9~H4 �lE9?�GJU>^`?�I�<lTDGY<@;=C�I[E9GJQ9i]?�UpGJUeG�Fa7LQ9I�<D;cC]Q�CJFOÜ¢Ý	GY<�<@E9?y^�C];=Qh<Î�hü5ý9ß­�íF_� v Å
* v ±_Í ~�����v_� v]v]t,q FaTDC]:â<@EL?�;cQ9Q9?�T}<@Ce<DE9?�C]7L<D?�T)��Ù>Ù¨�ÇÛ * vJv]v?� Û¢�]v]v?��Û .]vJv?� Û¢-dv]v?� ÛutJv]v
;cQBU>?�gh79?�QLI�?J~��lE9?WI�79ToS]?Z?�Q9A9Up pE9?�Q�<@EL?Z?�A9i]?WCJFO<@E9?W897LI[¡J?�<u;cUlT>? GJI[E9?�A}~	~ .IE

F,~ * �lE9?�<DC]TD;OCJF�<@EL?�S]C]K|<[GJiJ?�:�C,A97LK_GY<D;cC]Q��uGJ:�;cK|<@C]QL;_GJQ�GJQ9A�<@E9?«T>? GJKO<@TDGJI�?«CYF
^XGJTo<@;cI�Kc?�U�~��lE9?u^XGJT@GY:�?k<@?�T>UlGJT>?£�<��v?� vIE5FJtJ�?�eÜþ�ÿ-��6- *¢Å!* v ±
Þ �Äñ­��v?� vIF,q
��;=URAL;=å`?�TD?�Qd<lFaC]Tl? GJI[E�i]T@GY^9E
��79^�Kc?kFã<&�q�ð�ÇÛ * � v]vIFYÜ�q97L^�T>;ci]Ed<&�q� � vLq
A9Cª pQ
�©�ð��t
� v]Ü$~��OT@GJI�?�URCJF�<N �C�^XGJTo<@;cI�Kc?�UpGJTD?�^9K=CJ<D<D?�A�;cQ"<DE9?WA9Cª pQ�iJT@GJ^9E�~TE5E

F,~ t �lE9?©GJUD^�?�Ik<¥TDGY<@;=CëI[EXGJQ9iJ?�U�GJUl� i]C\?�UB<@CâÛ¢Ü�~è�lE9?�^XGJTDGJ:�?k<@?�TDU�79UD?�A
GJTD?C�Mñ£�ºv?� * �yÜð�º�?� �]t Å¤* v
±
Þ`��ì � �ºv?� v]v]wIF]tC4?� �[� v?� vIE5F]tY�dt5F�.?�¨´Dß¨�
F_� v ÅK* v�±
Þ`�J�lEL?eI�;=TDI�K=?�UnGJQ9A«<@T>;_GJQLi]Kc?�UnGJT>?�<@EL?lGJUD^�?�Ik<�T@G¦<@;cCJUfC]8,<[GJ;=Q9?�A�FaT>C]:
^XGJTo<@;cI�Kc?¢UD;c:�79K_GY<D;cC]Q�q,GYQ9AB<@E9?�I�79T>SJ?Z;=Ue<@E9?WGYUD^�?�I�<pTDGY<@;=C«CJF�<@EL?W<DC]TD7LUe p;=<@E
<@E9?�GJTD?�G�CJF;Ï>´Dß ~]é Ê ò ê UDGY<@7LT@GY<D?�UyG¦<£-��GFC-�FaCJTR<DE9;cU¢UD?�<uCJF�^XGYT@GJ:�?�<D?�TDU�~¢�lEL?
<@T>;_GJQ9iJKc?�U�GYTD?�FaC]T�<@E9?	UD;=:«79KcGY<@;=C]Qu p;=<DE�gh7XGYQh<D79: íX79Ik<@7XGY<D;cC]Q�GJQ9A�AXGJ:�^9;cQLi9q
897L<�<DE9?�M�GJTD?xU>?�<�<@CB±�?�T>C�FaCJTu<@E9CJUD?$I�;=TDI�K=?�U�~��lE9?$?�:�;|<D<[GYQ9I�?«;=Uy^9T>?�UD?�T>SJ?�A
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� � ÛWl � �]tn � Ý Ù p Ñq � Ó * ~G4]Ô
C]Q9?Wi]?k<@Ul<@EL?ZiJ?�Q9?�T@GJK�U>C]Kc7L<D;cC]QBCYF��R;cKcK(+ U�?�gh7XGY<D;cC]Q
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t l � � äFE	l¥Û *l { * ä Ó l �t Ô � |�� v_�@C]TM� � �
E	l¥Û *l Ó * ä@� � Ôë� Ó * ~ *5* Ô
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_` � ]^ Ô q Ñq Ø ÓaI�C]U1��ä@��Ý,U>;cQ���Ô � l�Ýwl � U>;cQ��

Û Ý Ù p Ø p Ñà q Ø q Ñ UD;=Q���äxp Ø ± p Ñà q Ø q Ñ I�CJU�� Ô q Øq Ñ ÓHI�C]U���Û¯� � U>;cQ���Ô
_` ]^ Ý Ý

Ý �Ý
_` � Ó * ~ * t]Ô
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} Ó�G � ~�GYÝ>Ôq� ]^ � l � v
Û�p Ñà q Ñ Ýà q Ñ

_` ]^ I�C]U�� UD;=QM�
Û�U>;cQM� I�CJU��

_` ]^ Ýà q Ø vp Øà q Ø � l�Ý _` � Ó * ~ * -hÔ
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��� *
t Ý � � ä *

t E²Ó�G¦Ô Ý � Ó * ~ * F]Ô
zXTDC]: ��g�~fÓ * ~ * vdÔ�C]Q9?WC]8,<[GJ;=Q9U

Ý � � l �tJl � « l�I�C]U1��Û *l � « lZUD;=Q��@�ºÛ Ýl Óa<[GYQ¢�°Û l �t Ô�� Ó * ~ * .dÔ
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ß Ý � Ì�Ý �ºÛ Ý �tJl Óa<[GYQ¢�°Û l �t Ô�� Ó * ~ * E]Ô
E9?�Q9I�?W<@E9?WI�C]Q¦£>79idG¦<@?ZGJI�<D;cC]Q"SYGJT>;_GJ8LKc?y;=U

ªV� Û M � ÝM�� � Ý �
til U>?�I � �@� *

til { Ý � ä�Ó-l Ý � äg� Ý Ô � |(� Ó * ~ * �dÔ
GJQ9A�<@EL?ZQL?�  �¢GJ:�;cK=<DC]Q9;cGJQ§;=Uli];=SJ?�Q�8hM��u�ÿ�èä M � ÝM�G � Ó * ~ * 4dÔ
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tJl � l � Óã<[GJQM��Û�l � �]t]Ô�ä l � �-�l Ý � � Ó * ~ tJvdÔ
GJQ9A�Q9CJ<D;cI�?y<@EXGY<

*
t Ý � � � Ý �

tJl � ÓHUD?�I � �ëÛ * Ûsl � <[GJQM��ä l � �- Ô�� Ó * ~ t * Ô
�lE9?�TD?�FaCJTD?

�èä M � ÝM�G � Ý �
tJl � Ó-E	l � ä *

t l�l � � äáU>?�I � ��Û * Û l � �- Ôë� Ó * ~ t]t]Ô
zXTDC]: ��g�~fÓ * ~ *�* Ôkq\ �?Z¡hQ9Cª  E	l � ä *

t l�l � � Û l � �- Û * � v?� Ó * ~ tJwdÔ
�¢?�Q9I�?WbXQXGYKcK=M�C]Q9?WC]8,<[GJ;=Q9U ��u� Ý �

tJl � UD?�I � �@� ªl � Ó * ~ tC-hÔ
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ß
Ì Gl ä¥ìªÙ��JÔ��1� Ó * ~ t�.dÔ
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ß
Ì Gl ägì¤Ù)�_� �¡�=ª?� Ó * ~ t5E]Ô
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zXTDC]: ��g{~fÓ * ~ * �]ÔkqL �?�bXQ9A

Ý � « tJl;ª�I�C]U��¢� Ý � � Û t
ªl ÓHUD;=Q���äg�«I�C]U���Ô�� Ó * ~ t�4dÔ
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^9EXGYUD?k�ÞUD^XGYI�?ZI�C\C]TDA9;=QXGY<D?�Ó(�q�Ä�OÙ�ÔeGJU

�S� « tJl;ª�I�C]U��¢� �OÙ¢� Û « tJl;ª�U>;cQ��¢� Ó * ~ w]vdÔ
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Ü�Ó Ý � Ý � Ô©� *l { Ý � ä�Ó(� Ý ä�l Ý � Ô � |���n Ý � ä/t�� Ý_Ý � ä�l Ý � � �Ðt�ª?� Ó * ~ w * Ô
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GJQ�?�K=Kc;c^LUD?yA9?�UDI�TD;c8�?�A�8dM�Ü§Ó Ý � Ý � Ôq� t
ª�~ s QLA�<@EL?Z^LEXGJUD?ZUD^9GJI�?Z?�Q9I�KcC]U>?�A�8hM§<@E9?Z?�K=Kc;c^LUD?y;=U
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^XGJTo<@;=I�Kc?�U�GYTD?RA9;cUo<@TD;=897L<D?�A§;=Q§^9E9GJUD?¢UD^XGJI�?J~��lE9?ug\79GJKc;|<NM$CJF�<DE9?u8�? GJ:*A9?�^`?�Q9A9UeCJQ§^XGJTo<@;=I�Kc?
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´Î� � �dáß Ì � ��¡ß Ì ª2ª
¾�Ó¿ª_�å��Ô�� Ó * ~ wdt]Ô
r Fn<DE9?WA9;cUo<@T>;c897L<D;cC]Q§;cURVWGJ79UDU>;_GJQ�q9QXGJ:�?�K|M

¾�Ó¶ª?�È�eÔq� *
t	Ï>´Dß Á ±?ÂÄÃ

À � � Ó * ~ w]wdÔ
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;cU$GYQ9CJ<@EL?�Tx eG M�<DC�I GJK=I�79KcGY<@?"<DE9?B?�:�;=<><[GJQ9I�?Jq	;.~ ?J~|q�8hM²I�GJKcI�79K_G¦<@;cQLi¥<@E9?�:�C]:�?�Qd<@UxCJFR<@EL?
8�? GJ:�~ r Q�Ó Ý � Ý � Ô�^9EXGJU>?uUD^9GJI�?R p;=<@E§GZQLC]TD:�GJKc;=±�?�A�AL;cU><DTD;=897L<@;=C]QxFa79Q9Ik<@;cCJQ�¾�Ó Ý � Ý � Ôkqh<@E9?pbXTDUo<
GJQ9A�UD?�I�C]QLA¥:�C]:�?�Qd<@UlCJFO<@E9?W8�? GJ:ÖGJTD?�i];|S]?�Q�8dM

é Ý ê � t ¡± ¡ ÌIÝ t ¡± ¡ ÌIÝ � Ý ¾�Ó Ý � Ý � Ôë�é Ý � ê � t ¡± ¡ ÌIÝ t ¡± ¡ ÌIÝ � Ý � ¾�Ó Ý � Ý � Ô��³ �Ù � t ¡± ¡ ÌIÝ t ¡± ¡ ÌIÝ � Ó Ý Û®é Ý ê Ô � �
³ �Ùo¢ � t ¡± ¡ ÌIÝ t ¡± ¡ ÌIÝ � Ó Ý � Û�é Ý � ê Ô � �³ Ù>Ùw¢y� t ¡± ¡ ÌIÝ�t ¡± ¡ ÌIÝ � Ó Ý Û®é Ý ê Ô�Ó Ý � Û®é Ý � ê Ô � Ê ³ Ù ³ Ùo¢,�

Ó * ~ w�-hÔ

 pE9?�TD? ³ Ù«;=Uy<@E9?xT>:�Uy8�? GY:ú p;cA,<@E}q ³ Ù ¢ ;cU¢<@E9?xT>:�Uy8�? GY:&E9?�;ci]Ed<W;cQ�^LEXGJUD?xU>^XGJI�?Jq ³ Ù>Ù ¢ ;=U
<@EL?ZI�C]TDT>?�KcGY<@;=C]QB8`?k<N �?�?�Q¥<DE9?�:ÚGYQ9A�Tp<DE9?WI�C]T>TD?�K_GY<D;cC]QBI�C,?k¨�I�;c?�Qh<�~��lEL?�T>:�Ul?�:�;|<D<[GYQ9I�?�;=U
<@EL?�Q�I GJK=I�79KcGY<@?�A�8dM

´ � Ø � �®Ï�Ô ³ �Ù ³ �Ù ¢ Û ³ �ÙoÙ ¢ ��Ï ³ Ù ³ Ù ¢ � * Û Ê � � Ó * ~ wIF]Ô
·¢CY<@?W<@E9?�?�:�;=<D<@GJQ9I�?ZI�GJKcI�79K_G¦<@?�A�8dM¥��g{~nÓ * ~ wIF]Ôe;cURC]Q9K|M�?�gh79;|SJGYKc?�Qd<R<@C�<@EXGY<¢8dM���g{~nÓ * ~ wdt]Ô
;cQ�I�GJUD?WCJFfKc;=Q9? GJT�:�CJ<D;cC]Q�~
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r Q�I[EXGJ^,<@?�TuC]Q9?� �?xUDE9Cª �?�A�<@EL?�<@TDGJQ9U>SJ?�T>UD?$:�CY<@;cCJQ�CJF�^9GJT><D;cI�K=?�U¢;cQ�Uo<@C]TDGJi]?�T>;cQ9iJUu;cU¢i]CªSd�
?�T>Q9?�A/8hM²<DE9?¥�R;cK=K,+ Ux?�gh7XGY<D;cC]Q}~/�lE9?¥U>C]Kc7L<D;cC]Q²;=U§G�gh7XGJUD;æ�NEXGYTD:�C]Q9;cIBCJUDI�;=KcKcGY<@C]T$GYQ9A/I�GJQ
8�?�AL?�UDI�TD;=8`?�A�8dM�<DE9?���C]79T@GYQh<o�o6,QdM\A9?�T�^XGJTDGJ:�?�<@?�TDU�~$�¢Cª �?kS]?�T�qn;=Q�UDC]:�?xI GJU>?�U�qO pE9?�Q� �?
:�C,A9?�K} eGY¡J?WbX?�K=A}q{UD^XGJI�?�I[E9GJTDi]?Z?�å`?�Ik<uCJTRU>:§GYKcK}A9;=U><D79TD8XGYQ9I�?�U¢I�GJ79UD?�A�8dM�Q9C];=UD?Jq9 �?�E9GªSJ?
<@C$U>C]K=SJ?W<DE9?W^`?�T><D79TD8�?�A�?�gh7XGY<D;cC]Q

Ý � � ä�E�ÙJÓ�G¦Ô Ý ���«Ó Ý ÔLUD;=Q�×q�ë� Ó�t,~ * Ô
�lE9?�^XGJTo<@;=I�79KcGJT�FaC]T>:�U«FaC]TxAL;=å`?�TD?�Qd<$UD;=<D7XGY<D;cC]Q9Ux:�;ciJEh<«8`?BA9;|å�?�TD?�Qh<�q�897,<x<@E9?kMáGJKcK�UDEXGJT>?
<@EL?uU@GY:�?RFa? GY<D79TD?Yq,;�~ ?Y~=qh<@E9?ug\79GJUD;æ�NEXGJT>:�CJQ9;cIp?�gh7XG¦<@;cCJQ§;cU	^�?�T><D79TD8�?�AB8dM�G�<D;c:�?k�NAL?�^�?�Q9A9?�Qd<
<@?�TD:Õ�xÓ Ý ÔLU>;cQ�×q�¶~ r FM�«Ó Ý ÔZ;=U«G¥I�C]Q9U><@GJQd< q�;=<�;cU�I GJK=Kc?�A�A9;c^�C]K=?�:�C\A9?§^�?�To<@79T>8XGY<@;=C]Q}~�zXC]T
?kµLGJ:�^9K=?JqJ<DE9?e8�?�<[G¦<@TDCJQx:�CJ<D;cC]Q�79Q9A9?�Tn<@EL?l?kµ,I�;|<[GY<D;cC]Q«CYF�GJQxT>F{A9;=^`CJKc?�;=UnA9?�UDI�TD;c8�?�A$8dM�UD79I[E
GJQ�?�gh7XGY<D;cC]Q� p;=<DE^� �&Û�¨�© 1 � 2¨ ª qf pE9?�TD?�HRØ�Ó�G¦Ôy;=UW<DE9?"GY:�^9K=;=<D79A9?xCJF�<@E9?�T>FlAL;c^�C]Kc?«bX?�KcA}q
GJQ9A«H]¾«;=U�<@E9?R:§GYi]Q9?�<D;cIlT>;ci];=A9;=<NM�CJF�<DE9?R^XGJT><D;cI�Kc?J~f�lE9;cU�A9;=^`CJKc?l:�C,A9?l^�?�To<@79T>8XGY<D;cC]Q�;cU� �?�KcK
79Q9AL?�TDUo<@C\C,A�GJQ9A�EXGYUZ8�?�?�Q�U>79I�I�?�U>U>Fa79K=K=M©GJ^9^LKc;c?�A�<@C�CªS]?�TDI�CJ:�;=Q9i�UD^9;=Q©T>?�U>C]QXGJQ9I�?Jq� pE9;cI[E�q
GJIk<@7XGJK=K=M§U><@;=:«79KcGY<@?�A�<DE9?ZC]TD;=i];cQXGYK�;cAL? G$CJFn<DE9;cUpA9;=UDUD?�T><@GY<@;=C]Q[{ t�|�~ r F��xÓ Ý Ôq�þ� Ý q9 pE9?�TD?�IW;=U
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G�I�C]Q9Uo<[GJQd< q�<@E9?�Q¥ �?�I GYKcK�<@E9?W<@?�TD:�GY<u�¢�u6�gh7XGJALTD79^�C]Kc?Z:�C,A9?Z^�?�T><D79TD89GY<@;=C]Q}~p·¢CY<@?W<@E9;=U
^�?�T><D79TD89GY<@;=C]QB<@?�T>:Ö;cUp8�CJ<@E�GxFa79Q9Ik<@;cCJQ�CYFnC]U>I�;=KcK_G¦<@;cCJQBGJ:�^9Kc;|<@79A9? Ý GJQ9A�<@;=:�? �¶q9<DE9?�T>?�FaC]T>?
;=<	I�GJQ�QLCJ<�8�?Ri]?�Q9?�T@GY<D?�A�8hM�GJQ�C]T>A9;cQXGYT>Mxgh7XGJALTD79^�C]Kc?Y~�6,;=Q9I�?p<@E9?RU><DTD?�Q9iJ<@E�C]UDI�;cK=K_GY<D?�U� p;=<DE
<@;=:�?Yq};=<u:«79Uo<W8`?$G"<@;=:�?¶�NA9?�^`?�Q9A9?�Qh<Wgh7XGYA9TD79^�C]K=?J~ s U�;cUyU>E9Cª pQ�KcGY<@?�T�q�<DE9?x?�å`?�Ik<ZCJF�<@E9;=U
<@?�TD:*;cU	Q9?�i]Kc;=i];c89K=?e79Q9K=?�U>U	×��¤×fß�;=U�I�KcC]U>?¢<DC�<N p;cI�?uCJF`<@E9?R<@79QL?�ì¤ÙYqh pE9?�T>?¢×fß�;cU�<@EL?yGJQ9iJ79K_GJT
TD?kS]C]K=7L<@;=C]Q°FaT>?�gh79?�QLI�M]~ r FWE�Ù�;cUxG¥I�C]Q9Uo<[GJQd< q�<@EL?�Q�<@EL?Bg\79GJA9TD7L^`C]K=?§:�C,AL?"^`?�T><D79TD8XG¦<@;cCJQ
?�gh7XG¦<@;cCJQ�;=Uf£>79U><p<@EL? � GY<@E9;=?�7���g\79GY<@;=C]Q}~ � ?ZGJT>?Wi]C];cQLi«<@CxbXQ9A�C]7L<l<@EL?�U>C]Kc7L<D;cC]Q"<DCx<@E9;=U
?�gh7XG¦<@;cCJQ� p;=<DE�E$ÙdÓ�G¤Ô	GJU�GZFa7LQ9I�<D;cC]Q�CJF�U�<@C�79Q9A9?�TDU><@GJQ9A§<DE9?u^LEhM\U>;cI�U�CJF�gh7XGJALTD79^�C]Kc?R:�C,A9?
C]U>I�;cK=K_GY<D;cC]Q�~ � ?�<@E9?�Q¥GJ^L^9K=M"<DE9?WUDC]K=7L<@;=C]Q"<@C$U>?�S]?�T@GJKOGJU>^`?�I�<DU¢CJFnGJI�I�?�K=?�TDGY<@C]Tl^LEhM\U>;cI�U�~

·¢CJ<D?¢ �?yGJT>?¢QLCJ<�AL? GJK=;cQ9iW p;=<DE"G�U>;cQ9iJKc?p^XGJTo<@;cI�Kc?Yqh<DE9?�T>?�FaC]T>?R<DE9?u^�?�To<@79T>8XGY<D;cC]Q�:«79Uo<e8�?
79Q9AL?�TDUo<@C\C,AB;=QBGJQB?�Q9UD?�:«89Kc?�^L;cI�<D79TD?yGJQ9A"<@EL?y^XGJTo<@;cI�Kc?RA9;cUo<@T>;c897L<D;cC]Q� p;cK=K`8�?y;cQdSJC]K=SJ?�A}~ � ?
GJT>?�I�CJQ9I�?�TDQ9?�A�:�C]T>?Z p;|<@E¥<DE9?�b9QXGJKO?�gh79;cK=;c89T>;c79:�U><@GY<@?Z<@EXGJQ�<@E9?Z<@T@GYQ9UD;=?�Qd<yUo<[GY<D?�U�q�E9?�Q9I�?
��GJQ9AXGY7 j GJ:�^9;=Q9i«;cUpGYKcUDC$;=Q9I�K=79A9?�A�;=Q�CJ79TlUDI�C]^`?Y~

r Q9U><D? GJAÇCJF�U>C]K=S\;cQLi/<@E9?°A9;=å`?�T>?�Qd<@;cGJK�?�gh7XGY<@;=C]Q A9;=TD?�Ik<@K|M]qW<@E9?�I�K_GJU>UD;=I GJK��uGJ:�;cK|<@C]Q9;cGJQ
:�?�<@ELC,A/ p;=KcKR8`?¥79UD?�A <DE9TDC]7Li]E9C]7L<§<@E9;=U�<@EL?�UD;=U�~ � ?¥79UD?�<DE9?��uGJ:�;cK|<@C]QL;_GJQ²:�?�<@ELC,A/<DC
UDCJK=S]?�FaCJT§<@E9?�GJU>M\:�^L<@CJ<D;cI�U>C]Kc7,<@;cCJQ}~Ç��?�FaCJTD?�A9?�UDI�T>;c89;=Q9iëC]79T§:�?k<@E9C\A}q r  �C]7LKcAâKc;=¡J?�<DC
A9;=UDI�7LUDUp<@E9?W8XGJU>;cI�I�C]Q9I�?�^L<@U¢GJUl �?�KcK�GYURELC¤  <@E9;=Ul¡h;cQ9A�CJFf^9TDC]8LKc?�:�;cUlI�79TDT>?�Qd<@K|M�EXGJQ9A9K=?�A}~

�#<�� ¬ �«������� �Í��� 
�� ��#

��?�<`+ Ul<[GY¡J?�GJUpGJQ�?kµLGJ:�^9Kc?y<DE9?WUD;c:�^9K=?�U><�FaC]TD:ÖCYF���g{~ÇÓ.t\~ * Ô
� � � ä�× �ß � ����UD;cQ}Óã×q�}ä��{ß¶Ô�� Ó�t,~ tJÔ

r <REXGJURGJQXGYK=Mh<@;=IyUDC]K=7L<@;=C]Q

� � � ß�I�CJUL×nß���ä ��� ß×fß U>;cQe×fßÈ�
ä �

× �ß Û°× � ÓaUD;=Q�Óã×q�}ä��{ß¶ÔnÛëUD;=Q���ß{I�CJUL×nß���Û ×
×fß I�C]U��{ß{UD;cQ�×fßå�>Ôë� Ó�t,~ w]Ô
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 p;=<DE � ß$GJQLA ��� ß GJUZ;cQ9;|<@;cGJKnSYGJKc7L?�U�~�zXC]TWUD;=:�^9K=;cI�;=<NM]q�K=?�<­��ß¡� Ï��Jt,~�z{CJT�G�K_GJT>i]?�Qh79:�8`?�T
CJFn^XGJT><D;cI�Kc?�Ue p;|<@E�GxQ9C]TD:�GJK=;c±�?�ABA9;cUo<@T>;c897L<D;cC]QO¾�Ó_×fßkÔkq9<@EL?�A9;=UD^9KcGJI�?�:�?�Qd<pCJFn<DE9?WI�?�Qd<DTDC];=A�;=U
i];|S]?�Q�8dM

é � ÓU�>Ô ê � � Ù ¡± ¡ Ì ×nß � ¾�Óã×fßkÔ× �ß Û°× � { I�C]U9×q�OÛëI�C]UL×fßÈ�¶|(� Ó�t,~H-dÔ
r Q§CJTDA9?�T	<DC�A9T>;=SJ?R<DE9?¢UoM\U><@?�:�q\<@E9?RA9T>;=S\;cQ9i�FaT>?�gh79?�QLI�M$×ë:«79Uo<�8�?pI�K=C]UD?p<@C�×fßª~��nµL^9GJQ9A9;=Q9i
��g{~ÇÓ.t,~6-hÔeGJT>C]79Q9A"×fß¢GJQ9A�¡J?�?�^9;cQLi�<DE9?�bXTDUo<¢CJTDA9?�Tp<D?�T>:�q9CJQ9?WC]8L<[GY;cQ9U

é � Ó#�>Ô ê � �
t¤×fß�® I�C]U9×q� � Ù ¡± ¡ Ì ×fßÈ¾�Ó_×fßkÔ * Û�I�CJU¤Óã×fß�Û°×�Ô¿�

×fß	Û°×
ä�UD;cQ�×q� � Ù ¡± ¡ Ì ×fßå¾�Óã×fß¶Ô UD;cQ�Óã×fß�Û°×�Ô¿�

×nß	Û�× ¯ � Ó�t,~îFJÔ
� ;=<DEB<@E9?� �?�KcKæ�N¡hQ9Cª pQ�:§GY<DE9?�:�GY<D;cI�U�<@TD;=I[¡{q

Kc;c:°²± ¡ * ÛëI�CJUªÓã×fß	Û�×�Ô¿�
×fß�Û©× �
³ *

×fß�Û�× GJQ9A Kc;c:°²± ¡ UD;=Q�Ó_×nß	Û�×�Ô¶�
×fß�Û°× ��Ï>�LÓ_×nß�Û°×�Ôë� Ó�t,~G.]Ô

 pE9?�TD?b³*U><[GYQ9A9UlFaC]Te<@EL?Z^LTD;cQLI�;c^9GJK�SYGJKc7L?Jq9C]QL?ZiJ?�<@U

é � ÓU�>Ô ê � �
t¤×fß�® I�C]UL×q�Z³�� Ù ¡± ¡ Ì ×nß ¾�Óã×fßkÔ×nß	Û�× ä¯Ï>¾�Ó_×�ÔLUD;=Q�×q� ¯ � Ó�t,~îEJÔ

�lE9?�TD?�FaCJTD?�<@E9?�AL;cUD^LK_GJI�?�:�?�Qd<B;cU§A9;cUo<@TD;=897L<D;cC]Q3T>?�KcGY<@?�A}~é¸yQ9K|M®<DE9C]UD?�^9GJT><D;cI�K=?�U§ p;|<@E½<@EL?
FaTD?�gh79?�Q9IkM¥×fßWì × I GJQ�i]?k<�?�QL?�TDiYM�FaTDC]:Ú<@EL?«A9TD;|S\;cQ9i§FaCJTDI�?Y~�mfGJT><D;cI�Kc?�U¢ p;=<@E¥×fßyFHGJT¢FaTDC]:
×  p;cKcKnidGJ;cQ�?�Q9?�T>iJM�bXT>U>< q�<@EL?�Q©i];=SJ?�;|<W8XGJI[¡�<DC�<DE9?$U>M\U><D?�:�~§�lE9;=UW;cUy<@EL?�89GJUD;=I�^LEhM\U>;cI GYK
^9;=I�<@7LTD?WCJFn�OGYQ9AXGJ7 j GJ:�^9;cQLi9~ s Ul �?WUDEXGJK=K}UD?�?�KcGY<@?�T�qX��g{~ÇÓ�t,~îEJÔ�;cUlQ9CJ<pU>C§GYI�I�7LT@GY<D?J~

�#<�� ´ 
���'n�$µ AICB���Z�������

�yKcGJUDCªS���gh7XGY<D;cC]Q�I�GJQ�8�?WA9?�T>;=SJ?�A�FaTDC]:è<@E9?WI�CJQh<D;cQh79;|<NMB?�gh7XGY<D;cC]Q�;=Q�^LEXGJUD?ZUD^9GJI�?M�¾M�� ä·¶¸ É Ó$¾ ¶��Ôq��v_� Ó�t,~ �]Ô
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 pE9?�TD? ¶¸ ;cU�<DE9?uAL;=S]?�TDi]?�Q9I�?�;=Q"^9EXGYUD?yU>^XGJI�?yGJQ9A ¶� ;=U�<@EL?¢S]?�KcC\I�;|<NM�SJ?�Ik<@C]Tl;=Q§^9EXGYUD?�UD^9GJI�?Y~
r QâC]Q9?�A9;=:�?�Q9UD;=C]QXGJKR^9EXGJU>?�UD^XGJI�?¹¶¸ � Ó �� Ð � ���ºÐ Ô"GJQ9A ¶� � Ó u Ðu ° � u ºÐu ° Ô¶~é¸yQ9?�I GYQ ?�GJUD;=K=M
S]?�TD;|FãM�¶¸ É ¶�S� vZ p;|<@E"�¢GJ:�;cK=<DC]Q
+ U���gh7XGY<@;=C]Q9U�q\<DE9?�T>?�FaC]T>?u;cQ�C]Q9?RA9;=:�?�Q9UD;=C]QXGJKX^9E9GJUD?¢UD^XGJI�?
��g{~OÓ.t,~ �dÔe8`?�I�C]:�?�U M�¾M�� ä Ì �Ì � M1¾M � ä ÌW»�Ì � M�¾M »� � v?� Ó�t,~G4]Ô
��C]:«8L;cQ9;=Q9i« p;=<DE�<DE9?Z�uGJ:�;cK|<@C]Q%+ U���gh7XG¦<@;cCJQ9U�qXC]QL?ZCJ8L<[GJ;=Q9UM�¾M�� ä M1�M »� M�¾M � Û M1�M � M�¾M »� � v?� Ó.t,~ * vdÔ
r <REXGJURGxUD;=:�;=K_GJT�FaC]TD: ;cQ�GJIk<@;cCJQ,�´GJQLi]Kc?y^LEXGJUD?WU>^XGJI�?M�¾M�� ä M��M
ª M�¾M�{ Û M��M�{ M�¾M>ª � v_� Ó.t,~ *5* Ô
��g{~uÓ�t,~ t]Ô«I GJQ®8`?�A9?�TD;=SJ?�AáFaTDC]: <DE9?�FaC]KcK=C¤ p;=Q9i�GJIk<@;cCJQ,�´GJQLi]Kc?"^LEXGJUD?�UD^9GJI�?¥�uGJ:�;cK|<@C]Q9;cGJQ
GJU>UD79:�;cQ9i$^�?�To<@79T>8XGY<@;=C]QBFaC]TDI�?�� Á ± �½¼ ° { wC|

���3×nßhª"ä¯�¿¾ t�ª
×fß I�C]U�{ Á ± �½¼ ° � Ó.t,~ * t]Ô

<@EL?�TD?kFaC]TD? QS T »ª � Û¢� Ô � Â¼ � UD;=Q�{ Á ± �½¼ °»{ � ×fßfä À� Â ¼ � I�C]U�{ Á ± �½¼ ° �
��?�<�¾�Ó¿ª_��{ �È�>Ôq��¾dß¦Ó¶ª�Ô9äD¾LÝ�Ó¿ª_��{ �È�>Ô;�ÿ¾dß¦Ó¶ª�Ô9ä	Á�Ó¿ª�Ô Á � 1ÃÂ ± ¼ ° 2 q\UD7989Uo<@;|<@7L<D;cQ9i�;cQd<@C���g�~}Ó.t,~ *5* Ô
GJQ9A�¡J?�?�^9;=Q9i�C]Q9K=M�<@E9?�bXT>U><RC]T>A9?�Tl<@?�TD:¥Ó�GJU>UD79:�;cQLi s GYQ9A¦¾LÝpGJT>?�UD:�GJKcK_ÔkqLCJQ9?�i]?�<DUM�¾LÝM�� äë×fß M�¾LÝM�{ Û¤�=¾ t
ª

×fß UD;=Q�{ Á ± �½¼ ° M1¾dßM
ª ��v?� Ó.t,~ * wdÔ
C]T

ÛWÄa×ÅÁ�Ó¿ª�Ô�äFÄH×fßzÁ�Ó¿ª�ÔfÛ¤�¿¾ t�ª
×fß
* Û Á ± � � Â

tJÄ M�¾dßM
ª � v?� Ó.t,~ * -hÔ
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s SJ?�TDGJi];cQLi�CªSJ?�TK{âM\;c?�KcA9U Á�Ó¿ª�Ôç� *

×�Û°×fß
�
t ¾ t
ª

×fß
M�¾dßM
ª � Ó.t,~ * F]Ô

�lE9?�TD?�FaCJTD?W<@E9?WA9;=U><@T>;c897,<@;cCJQ"79Q9A9?�T¢^�?�To<@79T>8XGY<D;cC]QB8�?�I�C]:�?�U
¾�Ó¿ª_��{ �È�>Ôq�ÿ¾dß¦Ó¶ª�Ô�ä *

×�Û°×fß
�
t ¾ t
ª

×fß
M�¾dßM>ª Á � 1ÃÂ ± ¼ ° 2 � Ó.t,~ * .dÔ

QXGJ:�?�K|M]qX<@EL?�A9;=U><@T>;c897,<@;cCJQ�Fa79QLI�<@;=C]Q¥E9GJUyG�UD:�GJKcK�FaT@GYI�<@;=C]QXGJK}<D;c:�?WA9?�^�?�Q9AL?�Qd<�<@?�TD:�~¢�RCª e�
?�SJ?�T�qX;cQ":�C]U><�I GJU>?�U�qX?�UD^�?�I�;_GJK=K=M$;=Q"A9;c^�C]K=?u:�C,A9?¢^`?�T><D79TD8XG¦<@;cCJQ}q_¾LÝyÓaC]T�Á�Ó¿ª�ÔDÔ�;cU�QLCJ<lUD:�GJK=K.~
�lE9?�TD?�FaCJTD?Jqh<@EL;cU	:�?k<@E9C\A$EXGJU�<@E9?RKc;=:�;|<[GY<D;cC]QZ<@EXGY<	;|<� �C]T>¡hU�C]Q9K|Mx;cQ�UDCJ:�?p^XGJTo<@;=I�79KcGJT�I GYUD?�U�~
r Q�<@E9?�Q9?kµ\<�UD?�I�<@;=C]Q�<@E9?��uGY:�;=K=<@CJQ9;_GJQ�:�?k<@E9C\A� p;cKcKf8`?$A9;=UDI�79UDU>?�AëGJQLA�C]7LT�GY^9^9TDC]GJI[E©<DC
<@EL?Z^9GJT><D;cI�K=?yA9;=U><@T>;c897,<@;cCJQ" p;cKcK�GJKcU>C$8`?W;cQd<DTDC\A979I�?�A}~

�#<wÆ Ç ��� !B��
 �¥�������

��gh7XGY<@;=C]Q Ó�t,~ tJÔ�I GJQ�8`?WA9?�TD;|S]?�A�FaTDCJ:�<@EL?WFaCJKcKcCª p;=Q9ix�uGY:�;=K=<@CJQ9;_GJQ
��� *

t � � � ä *
t × �ß � � Û¤� � U>;cQ�Ó_×q��ä���ß¶Ô Ó.t,~ * E]Ô

� ;=<DEB<@E9?Wi]?�Q9?�TDGY<@;=Q9ixFa79Q9I�<D;cC]Q � Ý�Ó � ��ÈWÔ;� Û Ý� ×fß � � <@GJQ�È«qX;.~ ?J~|q9Kc?k<D<D;cQ9iQS T � � Ô � Â¼ � I�CJU�È��� � Û � t
ª�×nßXU>;cQWÈ �
C]Q9?WC]8,<[GJ;=Q9Ue<@E9?WQ9?k  �¢GJ:�;=K=<DC]Q9;_GYQ§;cQ�GJIk<@;=C]Q�GJQ9i]K=?y^9EXGJU>?�U>^XGJI�?�� � ×fß`ª�Û¤� ¾ t
ª

×fß I�CJU�È©UD;=Q�Ó_×q��ä���ß¶Ô
� ×fß`ª�Û �

t ¾ t
ª
×fß { UD;=Q�Ó�È®äë×q�}ä��{ß¶ÔnÛëUD;=Q�Ó�È½Û°×q�nÛs��ßkÔ¿|(�

� E9?�Q�×ëì ×nß�q9;ci]QLC]TD;=Q9i«<@E9?�FHGJUo<pC]UDI�;cK=K_GY<D;cC]Q§<D?�T>:�q9CJQ9?�i]?�<DU��ÊÉ ×fß`ª�ä �
t ¾ t
ª

×fß UD;=Q�Ó�ÈâÛ°×q�nÛs��ß¶Ôë� Ó.t,~ * �dÔ
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·¢CY<@?«<@EL?$FHGYU><WC]U>I�;cK=K_GY<D;cC]Q�<@?�TD:�A9C\?�U>Q
+ <�G¦å�?�I�<�<@EL?$b9QXGJK�?�g\7L;cKc;=89TD;=79:ÚA9;cUo<@T>;c897L<D;cC]Q�~«zX79To�
<@EL?�TD:�C]T>?Jq�<@E9?�U>M\Uo<@?�: I�GJQ
+ <�i]?k<Z?�Q9?�TDiJM�FaT>C]:&<@EL;cU�<@?�TD: 8�?�I GY79UD?�;=<W;cUW;=Q9I�C]EL?�TD?�Qd< ~"��U´�
UD?�Qd<@;_GYKcK=M�<@EL;cUp;cUlA97L?W<DC��OGYQ9AXGJ7 j GJ:�^9;cQ9iL~

� ;=<DE�<DE9?Wi]?�QL?�T@G¦<@;cQLi$Fa7LQ9I�<D;cC]Q� � Ó�ÈK�å�,Ô;� Ó�È Û°×q�OÛF�{ß¶Ô��1� Ó.t,~ * 4dÔ
<@EL?��¢GJ:�;cK=<DC]Q9;cGJQ§;=UpGJidGJ;=Q"<@T@GYQ9U>FaC]T>:�?�AB<@C$<@E9?WTD?�UDC]Q9GJQ9I�?WT>CJ<[GY<D;cQ9i«FaTDGJ:�?WGJUË�����	�yä �

t ¾ tC�
×nß U>;cQ�{ � Ó.t,~ tJvdÔ

 pE9?�TD?\���â×fß�Û°×R~��lE9?�bLµ,?�A¥^�C];=Qh<DUpGJTD?Wi];|S]?�Q�8dM»�¡�ºÛ M Ë�M�{ ��v?� GJQ9A »{¥� M Ë�M�� ��v?� Ó.t,~ t * Ô
C]T�{�Ì ã � á � GJQLAi��Ì ã � À Ñè Ö Ñ ¼ � q9 pEL;cI[E�;cUe<@EL?ZCJQ9K=M�bLµ,?�A¥^�C];=Qh<RGYQ9A�;cUpU><@GJ89Kc?Y~

·¢CJ<D?Z<DE9?Z�uGJ:�;cK|<@C]QL;_GJQ�;cQ���g{~fÓ.t\~ tJv]Ô�;cUl<@;=:�?¶�N;cQLA9?�^�?�Q9AL?�Qd< ~ r <RA9?�U>I�T>;c8�?�UyGxEXGYTD:�C]Q9;cI
C]U>I�;cK=K_GY<DC]T�qh pE9;=I[E�;=UlC]8dS,;=C]79Up;=F� �?�K=?�<QS T � � Ô �0ÍÖ I�C]U�{

� � Û � tC�
�fU>;cQ�{ �
Q9CJ<D?�<@E9?ZGJ8�CªS]?WTD?�K_GY<D;cC]QBI�GJQ¥GYKcUDCx8�?WA9?�T>;=SJ?�A�FaT>C]:�<DE9?Wi]?�QL?�T@G¦<@;cQLi$Fa7LQ9I�<D;cC]Q� Ý�Ó(�q��{lÔq� Û *t �	� � <[GJQW{ � Ó.t,~ t]t]Ô
�lE9?��uGJ:�;cK|<@C]QL;_GJQ�8`?�I�C]:�?�U�� � *

t � � ä *
t � � � � Û �

t ¾ *�ª×fß �
� *

t Ó$��Û �
t ¾ *� ×fß Ô � Û � �

�5� ×fß ä *
t � � � � �

s i]GJ;cQ�79UD;=Q9i�<DE9?�i]?�Q9?�TDGY<@;=Q9i�Fa7LQ9I�<D;cC]Q � � Ó(����{lÔ�� Ý� Ö Ó$�ÐÛÎÀ � Ô ÝÖ ¼ � Ô � I�CJ<�{uq�C]Q9?�i]?�<DUu<@EL?
FHGJ:�;cK=;_GJT�FaC]T>:ÖCJFO<@E9?Z�uGY:�;=K=<@CJQ9;_GJQ Ï

�u�ÿ� Ë�1� Ó.t,~ tJwdÔ
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·¢CY<@?W<@E9?ZI�C]QLU><[GYQh<¢<@?�TD:çEXGJUR8�?�?�Q�<@E9T>C¤ pQ�C]7L<�~ s K|<@E9C]7Li]E�;|<REXGJUp<@E9?ZU@GJ:�?WFaC]TD:ÚGJUp<@EL?
79Q9^�?�To<@79T>8`?�A��¢GJ:�;=K=<DC]Q9;_GYQ}q,ELC¤ �?�SJ?�T�q`<@EL;cUR�uGJ:�;cK|<@C]QL;_GJQ";=Up;cQ�<@E9?�<@TDGJQ9UoFa?�TDT>?�A�T>?�U>C]QXGJQ9I�?
TDCY<[GY<D;cQ9i«FaTDGJ:�?YqL<@EL?�TD?kFaC]TD?�<DE9?W^9EdM,U>;cI�U¢;=Ul:«79I[E�A9;=å`?�T>?�Qd< ~

xω0
1/2

x’ω0
−1/2

Yδ1/2

Pδ−1/2

A/(2δω0
1/2)

Nlõ#� 9 �¤ÿ /jP$��Ð ��?kFã<&�"�OC]T>;�FaC]Tx�¢GJ:�;=K=<DC]Q9;_GYQ^� � Ý� � � � ä Ý� × �ß � � q	T>;ci]Ed<`�§�OC]TD;�FaCJT Ý� � � � äÝ� × �ß � � ä¯� � UD;=Q�×q��;=Q�<DE9?WTD?�UDC]QXGYQ9I�?ZTDCJ<@GY<@;=Q9i«FaT@GY:�?Y~

zn;ciL~\t,~ * UDE9Cª pU�<DE9?p<@C]T>;{FaCJT	<DE9?uC]T>;ci];=QXGJKLGJQ9A§<DE9?¢^�?�To<@79T>8`?�AB�uGY:�;=K=<@CJQ9;_GJQ�~O�lEL?u?�å`?�Ik<
CJFp<@EL?�^�?�To<@79T>8XGY<D;cC]Që;=U«i];=S\;=Q9i�<@E9?BI�?�Qd<@?�T�CYF¢:�GJU>U$G�AL;cUD^LK_GJI�?�:�?�Qd<x;cQë^LEXGJUD?�U>^XGJI�?Yq�;=Q
<@EL?�:�?�GJQ"<@;=:�?¢TDCJ<@GY<@;=Q9i�<@EL?�I�?�Qd<DTDC];=A�CYFO<DE9?�U>M\Uo<@?�:ÖGY<pGJQ9iJ79K_GJT�UD^�?�?�A�CJF�×Rq\<@E9?�A9T>;=S\;cQLi
FaTD?�gh79?�Q9IkM]~	�lE9;cUp;=Ue<@E9?W^9EdM\UD;=I GJK�^9;=I�<@7LTD?�CJFfA9;c^�C]K=?y:�C\A9?�C]U>I�;=KcK_G¦<@;cCJQ}~

r F} �?yGJU>UD79:�?¢<DE9?¢UoM\U><@?�:�E9GJU�SJ?�T>M�QXGYTDTDCª 3FaT>?�gh79?�Q9I�M§UD^9T>? GJA}q\;.~ ?J~|q
¾�Óã×�Ô;�ÿ�,Óã×BÛ�×fßkÔkq
<@EL?�Q�<@E9?WA9;=UD^9KcGJI�?�:�?�Qh<pCYFf<DE9?WI�?�Qd<D?�TRCJFn:�GJU>UR;=U

é � Ó#�>Ô ê � �
t�� ×fß UD;=Q�Óã×q��ä��{ßkÔ�� Ó.t,~ tC-hÔ

¸yQ9?�I GJQ�I�C]:�^XGJT>?���g{~�Ó.t,~GE]Ôu p;=<DE°��g{~�Ó.t,~ tC-hÔ¶~§�p?�:�?�:«8�?�TW8�CJ<@E�TD?�UD79K|<@UWEXG S]?�;cQ9I�Kc79A9?�A
��GJQ9AXGY7 j GJ:�^9;=Q9i9~
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·¢CJ<D?�;=Q�zn;ci9~9t,~ * GJK=K�<@EL?Z<DC]TD;�GYTD?WI�;=TDI�K=?�U�~��lE9?�TD?kFaC]TD?Yq�;|Ff<DE9?Z^9EXGJU>?�U>^XGJI�?Z;cUl^LTD?�U>?�ToS]?�A

A979T>;cQ9iZ<@E9?p<@7LTDQ9;=Q9iY�NCJQ�CJF�<@E9?¢A9TD;|S,;=Q9i�FaC]TDI�?Jq\<@E9?R8`?�GJ:*A9;cUo<@T>;c897L<D;cC]Q�GJT>C]79Q9A�<@E9?¢I�?�Qh<DTDC];=A
UDELC]79KcA�8`?Z<@E9?ZU@GY:�?Y~R�lEL;cUR;cUp<@TD7L?�C]Q9K|MBFaC]Tl<@E9?�A9;c^�C]K=?Z:�C\A9?WC]UDI�;cKcKcGY<@;=C]Q}~�z{CJTp<DE9?�CY<@E9?�T
:�C,A9?�U�qL �?ZEXG S]?W<@C$i]C$8XGJI[¡"<DC$<DE9?��yKcGJUDCªS���gh7XGY<D;cC]Q}~

r Q�<@E9?xT>?�UDCJQXGJQ9I�?�T>CJ<[G¦<@;cQLi§FaT@GJ:�?Jq`<@E9?$�¢GJ:�;=K=<DC]Q9;_GYQ�;=Uu<@;=:�?¶�N;cQLA9?�^�?�Q9AL?�Qd< q�<DE9?�T>?�FaC]T>?
 �?e?kµ,^�?�I�<�<DE9?�?�gh79;cK=;c89T>;c79: ^XGYT><@;=I�K=?	AL;cU><DTD;=897L<@;=C]Q�<DCy8�?�;cQLA9?�^�?�Q9AL?�Qd<�CJFX<D;c:�?J~O�lE9?��yKcGJUDCªS
��gh7XGY<@;=C]Q�8`?�I�C]:�?�U M1�M1� M1¾M1� Û M1�M1� M�¾M1� � v?� Ó.t,~ t5F]Ô
 pE9?�TD?BÓ$�©�å��ÔlGJT>?�^9E9GJUD?�UD^XGJI�?«I�C\C]T>A9;cQXG¦<@?�URGJU¢A9?�b9Q9?�A�;=Q¥��g{~nÓ.t,~ t]t]Ô¶~p��g{~nÓ.t,~ t5F]Ôe:�? GJQLU
<@EL?�A9;=U><@T>;c897,<@;cCJQ�Fa79QLI�<@;=C]Q�A9C\?�U>Q
+ <yI[EXGJQLi]?xGJK=C]Q9i�<DE9?�<DC]TD7LUuCJF�<DE9?«�¢GJ:�;=K=<DC]Q9;_GYQ}q9C]T�q`<@EL?
A9;=U><@T>;c897,<@;cCJQ�;=U�G¢Fa79QLI�<@;=C]Q«CJFX��qY<DE9?e�¢GJ:�;cK=<DC]Q9;cGJQ}~��lE9?e^9GJT><D;cI�7LK_GJT�FaC]T>:ºCYFX<@E9?eU>C]Kc7,<@;cCJQ�;=U
A9?k<@?�T>:�;=Q9?�A�8dM"<DE9?�;cQ9;|<@;cGJK`I�C]Q9A9;|<@;=C]Q}~�·RCJ<@?W��CJK=<@±�:§GYQ9Q"A9;=U><@T>;c897,<@;cCJQ�¾a�íÜ Á ±
ÑÒ�ÓÕÔ GY7L<@CY�
:�GY<@;=I GJK=K=M¢U@GY<D;cU>b9?�U���g{~]t\~ t5F\qY pE9?�TD?l·á;cU�<@E9?�Q9C]TD:�GJK=;c± G¦<@;cCJQyFHGJI�<DC]T�qJ�á;=UO<DE9?l�uGY:�;=K=<@CJQ9;_GJQ�qÖ ¨ ;cUZ��CJK=<@±�:§GYQ9Q�I�C]Q9Uo<[GJQd<�GJQ9A°�³;cU�<@E9?$<@?�:�^�?�TDGY<@7LTD?J~"z{CJTZK=;cQ9?�GJT�I GYUD?�U�q Ö ¨k× �6Ø�´Dßªq
 pE9?�TD?$Ø ;=U�<@E9?�<D79Q9?�CJFO<@E9?W�¢GJ:�;cK=<DC]Q9;cGJQ"GJQLAi´>ßR;=Ue<@E9?�?�:�;|<D<@GJQ9I�?�CYFO<DE9?W;cQ9;|<@;cGJK{U>M\U><D?�:�~
r Q�C]TDAL?�T�FaC]T�<@E9?�UoM,Uo<@?�: <@CxUDGY<@;=U>FãM§<DE9?W��C]K|<@±�:§GJQLQ"A9;cUo<@T>;c897L<D;cC]Q�qh<DE9?�;cQL;=<@;cGJK{A9;cUo<@T>;c897L<D;cC]Q
8�?�FaC]T>?	<DE9?�<D79TDQ9;=Q9iY�ÞC]Q�CJF,<@E9?�A9TD;|S\;cQ9ipFaC]TDI�?�:«7LU><�8�?�VZGJ7LUDUD;cGJQ}~ s Ik<@7XGJK=K=M�VWGJ79U>UD;_GYQ�A9;=U><@T>;|�
897L<D;cC]QW;=UfGYQ9CJ<@EL?�T�FaC]TD: CJFX��C]K=<D±�:�GJQ9Q�A9;=U><@T>;c897,<@;cCJQ�;cQWC]79T�Kc;=Q9? GYT}U>M\U><D?�:�~ r F, �?	UD798LU><@;|<@7L<D?
<@EL?¢;=Q9;=<D;_GJK,�uGJ:�;cK|<@C]QL;_GJQa�u�ÿì�ª¥;=Qd<@C���C]K=<D±�:�GJQ9Q$A9;=U><@T>;c897,<@;cCJQ}qJ �?¢i]?k<©¾�Ó¿ª�Ôq� Ý�dá À � Á ÂÄÃ À � q pE9;=I[E�;cU�<@EL?eVWGJ79U>UD;_GYQ�A9;=U><@T>;c897,<@;cCJQ}~Oz{CJT><@7LQXGY<@?�K=MyFaCJTO:�GJQdMWU>M\Uo<@?�:�Uf<DE9?�;=Q9;=<D;_GJKYU><@GY<@?�U�GJT>?
;cQ�VWGJ79U>UD;_GYQ�AL;cU><DTD;=897L<@;=C]Q}q\<@E9?�TD?�FaCJTD?���C]K=<D±�:�GJQ9QBA9;=U><DTD;c8L7L<@;=C]QB;cQB<@EL?ZT>?�U>C]QXGJQ9I�?�T>CJ<[GY<D;cQ9i
FaT@GY:�?�EXGYURiJ?�Q9?�T@GJK�U>;ci]Q9;|bXI GYQ9I�?Y~

�eGJI[¡§<DCxC]79Te^LTDC]89K=?�:�~ r FO<@E9?�;=Q9;=<D;_GJK{A9;=U><@T>;c897,<@;cCJQ§;cUlVZGJ7LUDUD;cGJQ}qL<DE9?�QB<DE9?�A9;cUo<@T>;c897L<D;cC]Q
Fa79Q9Ik<@;=C]QBFaC]Te<@E9?Z�¢GJ:�;=K=<DC]Q9;_GYQ�Ó.t\~ tJw]Ô�;cU

¾�Ó Ë�LÔ;� *
t	Ï)´Dß Á ±bÙ�ÚÛÙ.Ü � � *

t�Ï)´Dß Á ±�ÚÛÜ � � Ó.t,~ t�.dÔ
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CJFO<@E9?W^XGYT><@;=I�K=?Jq,<DE9?�Q�<@E9?W?�g\79GY<@;=C]Q�CJFn:�CJ<D;cC]QB;=Q"<@E9?WT>Fngh7XGJA9T>79^`CJKc?�;cU

Ý � � ä�E � � I�C]UL× � � � Ý ��v?� ÓHwL~ * Ô
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ñ����2�Hÿ 7åP$��Ð mnGYT@GJ:�?�<D?�TDUpCJFn�RzfÒ � GY<R¬W��¬

� G¦µ,;c:«7L: bX?�K=A�i]T@GJAL;c?�Qd<ªÓH^�? GJ¡�SJGYKc79? Ô vL~ v * EYw«��æY:
� G¦µ,;c:«7L:Ö^`?�GJ¡"I�79TDT>?�Qd< -dw s
��µ,I�;=<[G¦<@;cCJQ�FaT>?�gh79?�Q9I�M * ~H.]vdtC4 � �y­
��C]TD?WA9;cGJ:�?�<@?�T * tYv$:�:
��C]TD?Z��?�Q9iY<@E vL~ w�-$:
��å`?�Ik<@;|S]?Z:§GJiJQ9?�<D;cIyK=?�Q9iJ<DE vL~ w]�x:
6,?�K|Fn;=Q9A979Ik<[GJQ9I�? t,~ *bç �
� G¦µ,;c:«7L:ÖC]7L<D^97L<p^�C¤ �?�TRCJFn�¢z²GJ:�^9K=;=bX?�T t«¡ �
� G¦µ,;c:«7L:ÖE9C]T>;c±�CJQh<@GJK�<D79Q9?WUDE9;|Fã<�ÓH^�? GJ¡�SJGYKc79? Ô * ~ tJw ÅM* v
±��
� G¦µ,;c:«7L: S]?�T><@;=I GJK`<@79Q9?ZUDEL;=Fã<�ÓH^�? GY¡§SYGJKc79? Ô .L~ � ÅM* v ±Õè

G©Fa?�TDT>;=<@?BMJC]¡J?Y~ �lEL?¥�RzOÒ �  �CJTD¡hU"GY<�TD?kS]C]K=7L<@;=C]Q²FaTD?�gh79?�Q9I�M/GJQ9Aá<@E9?�:�? GJU>79TD?�A®<@7LQ9?
I[EXGJQLi]?�FaC]TlA9;=å`?�T>?�Qd<p8979QLI[E¥;cUpGxU>;cQh79UDCJ;cAXGJK�I�79ToS]?�GJKcC]QLi«<@E9?�K=C]Q9i];|<@79A9;=QXGJK�^XGY<DE}q9 pE9;cI[E�;=U
GJU�?kµ,^`?�I�<D?�A}~��lE9?�Që<@E9?kM�<D79Q9?�AëCJQ9?§I�GªS\;|<NM�<DC�i]?�QL?�T@G¦<@?BG¥EL;ci]E9?�To�ÞC]TDA9?�To�Þ:�C\A9?�Ó��u¸ � Ô
FaTD?�gh79?�Q9IkM * �³Ó-h�Û¦ì Ð Ô * ßªqh pEL?�TD?pQ�;cU�GJQ�;cQd<D?�i]?�T�q
ì Ð ;cU�<DE9?pE9C]T>;c±�CJQh<@GJKL<D79Q9?¢GJQ9A * ß	;cU�<@EL?
TD?kS]C]K=7L<@;=C]Q�FaTD?�gh79?�Q9IkM]~ � E9?�Q©<DE9;cUy�y¸ � ?kµ,;cUo<@?�A�q�<DE9?«<@ELTD?�U>E9C]K=A©I�79TDT>?�Qd<ZA9TDCJ^9^`?�A�FaTDC]:
tJ�J: s <DC�4J: s q¦E9Cª �?kS]?�T�qh;=FX<DE9?l�RzfÒ �  �GJU�<D79TDQ9?�AxC]Q$GJQ9A�<@E9?�<D79Q9?lU>^9TD?�GJAxCJF`t_�GF ÅK* v ±Õè
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�lE9?W<@TDGJQ9U>SJ?�T>UD?«?�g\79GY<@;=C]Q�CYFn:�CJ<@;=C]Q�;cQ�U><DC]T@GYi]?�T>;cQ9iJUl;cQ�<@E9?W^9T>?�UD?�Q9I�?�CJF�ToF�gh7XGJA9T>79^�C]Kc?�U
;cUliJ;=S]?�Q�8dM

Ý � � ä�E²Ó�G¤Ô Ý � HWÝ�Ó�G¤Ô
t+H]¾ Ý I�C]U Óã×�ï��}äFîfÔë� ÓHwL~ tJÔ

 pE9?�TD?âG�;=UO<DE9?�K=C]Q9i];|<@79AL;cQXGJKYI�C\C]TDAL;cQXGY<D?�GYKcC]Q9il<DE9?eGJI�I�?�Kc?�TDGY<@CJT�qJHZÝ�Ó�G¤Ô�;cU�<@E9?	T>FXgh7XGYA9TD79^�C]K=?
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� ?xI�C]Q9U>;cA9?�T�Ü T>F	gh7XGJA9T>79^�C]Kc?�U�A9;cUo<@TD;=897L<D?�A�;=Q�G"U><@CJT@GJi]?�TD;cQLi9~W·¢CJ<D?x? GJI[E�<D;c:�?�<@EL?
^XGJTo<@;=I�Kc?�^9GJUDU>?�Uu<DE9TDC]7Li]E�<DE9?�ToF�gh7XGJALTD79^�C]Kc?Yq{;=<R?kµ,^�?�TD;=?�Q9I�?�UuG�A9;|å�?�TD?�Qd<¢gh7XGJA9T>79^`CJKc?�bX?�K=A
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�ëÓ Ý � Ý � Ôq� *
t Ý � � ä *

t E$ÙJÓ�G¤Ô Ý � ä ïð � ý`Ý ¡ðñ ý ± ¡ HZÝ�Ó�G � Ô0ò �t+H]¾ �,Ó�GpÛ�G � Ûsh}Ü�Ô Ý � I�C]UªÓã×�ï��}äFî � Ôë�
�OT@GJQ9UoFaC]TD:�;cQLi«<@Cx<@E9?ZGJIk<@;=C]Q,�´GYQ9i]Kc?uI�C\C]TDA9;=QXGY<D?�Ue p;=<DEB<@E9?Wi]?�Q9?�TDGY<@;=Q9ixFa79Q9I�<D;cC]Q

� Ý�Ó Ý ���{Ù¶Ô©�ºÛ Ý �
tJl9Ù Óã<[GJQW�{Ù�Û l �Ùt Ô��

C]Q9?WC]8,<[GJ;=Q9U

�ëÓ¿ª]Ù	���XÙ�ÔÕ� ì¤Ù�ª]Ù	ä ª]Ù ïð � ý`Ý ¡ðñ ý ± ¡ HZÝkÓ�G � Ô0ò � l9Ù]Ó�G � Ôt	Ï�H\¾ Á�ó ñ 1 � ± �-ô 2 Ã0õ
Å I�C]U � Ó��XÙ�ä ç Ù]Ó�G � ÔnÛ@ì¤Ù G �� ÔBI�C]U Óã×�ï��}äFî � Ôë� ÓHwL~ w]Ô

 pE9?�TD?BÓ¶ª]Ù	���{Ù�ÔlGJT>?�I�C]Q¦£>79idG¦<@?ZGJI�<D;cC]Q\�´GJQ9iJKc?�I�C\C]T>A9;cQXG¦<@?�U�q��³;cUl<DE9?�G SJ?�T@GYi]?�TDGJA9;=79UpCJF�<@EL?
GJI�I�?�K=?�TDGY<@C]T�q
ì¤Ùl;=U�<@E9?l<@7LQ9?pCJF`<DE9?p8`?k<[GY<DTDC]Q$:�CJ<@;=C]Q}qdGYQ9A�<DE9?lFaC]KcK=Cª p;cQ9iy;=A9?�Qd<D;=<NM«E9GJU�8`?�?�Q
79U>?�A ¡ðñ ý ± ¡ �,Ó�GpÛ�G � Ûöh}Ü�Ôq� *

Ü ¡ðñ ý ± ¡ Á�ó ñ 1 � ± ��ô 2 Ã0õ � ÓHwL~H-dÔ
�nµL^9GJQ9A9;=Q9i�<DE9?Z�uGJ:�;cK|<@C]QL;_GJQ�;cQ�TD?kS]C]K=7L<@;=C]QBEXGJT>:�C]QL;cI�U�q9C]Q9?Wi]?k<@U

�ëÓ¶ª]Ù	���{Ù�Ô � ì¤Ù�ª]Ù�ä ª]Ù
t ¡ðñ ý ± ¡ö÷ � ñiø Ù�ø Ù Á�ó 1 � ��ä Ùùñ)ú¿Ù ¼�û ° 2 ä¯� ñiø ± ø ± Á�ó 1 ± � ��ä Ùùñ�ú ± ¼>û ° 2 ä� ñJø Ù�ø ± Á�ó 1 � � ä Ùùñ�ú ± ¼ û ° 2 ä@� ñJø ± ø Ù Á�ó 1 ± � � ä Ùùñ�ú¿Ù ¼ û ° 2zü ä�ý�Ó¶ª]Ù����>Ô�� ÓHwL~îFJÔ

 pE9?�TD?W�\�yG��+� ;=U�<@E9?pC]T>89;=<D;cQ9i�GYQ9i]Kc?pGYTDC]79QLA$<DE9?RGJI�I�?�K=?�T@G¦<@C]T�q,GYQ9A«ýOÓ¶ª]ÙC�È�>ÔnA9?�^�?�QLA9U�CJQ9K=M
C]Q§<DE9?u<D;c:�?¢�	GJQLA!ª]Ù¦q, pE9;=I[EB;cU�G�FHGJU><eC]UDI�;cKcKcGY<@;=Q9i�<@?�TD:�~��lE9;cU	<@?�TD:èI GJQ"8�?y;=i]Q9C]T>?�A"U>;cQ9I�?
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;=<pALC,?�UDQ
+ <¢GYå�?�I�<p<@EL?Z8�? GY: A9;=U><@T>;c897,<@;cCJQ}q9GJQLA

� ñJø þ�ø þ � ïð ñ ý`Ý l � HZÝ�Ó�G � Ôÿò ��CÏåH]¾ Á ± ó ñ���ô Ã0õ þ ó 1 ��� ä 1 ��ô 2 ± ��� ä �-ô Ã0õ þ��>ô 2
� � Ì G l�Ó�G¤ÔoHZÝ�Ó�G¤Ô

�CÏ�H]¾ Á ± ó ñ>� Ã0õ þ ó 1 ��� ä 1 � 2 ± ��� ä � Ã0õ þ�� 1 � 2 2 � ÓHwL~G.]Ô
·¢CY<@?l<@EXG¦< Ì �XÙh� Ì �\�ÿì¤ÙY~ � E9?�Q�<DE9?¢:�C\A979K_G¦<@;cCJQ�<@7LQ9?£ì�ï^�½×�ïq�¤×fß	;cU�Q9?�GJT	G�EXGJK=F`;cQd<D?�i]?�T
8�?�<[G¦<@TDCJQ�U>;cA9?�8XGJQ9A}q{?Y~ i9~�ì�ïöÉÇt5ì¤ÙeÛshnq9<@EL?�Uo<[GY<D;cC]QXGYT>M"^LEXGJUD?W<@?�TD:ç;=Q�<DE9?��uGJ:�;cK|<@C]Q9;cGJQ
A9C]:�;cQ9GY<@?�Ue<@E9?WALM\QXGJ:�;cI�U�qXGYQ9A�<DE9?Z�uGJ:�;cK|<@C]QL;_GJQ�I GJQ�8`?WGY^9^9TDC µ,;c:�GY<D?�A�8dM

�ëÓ¶ª]Ù	���{Ù�ÔÅÉ=ì¤Ù�ª]Ù	äáÜ¢ÝÄª]Ù�I�C]U¤Ó�t��{Ù�Ûöhj��Û�×�ï2��ä�înÔë� ÓHwL~îEJÔ
 pE9?�TD?� �?�;cA9?�Qd<@;=FãM²<DE9?�zXC]79T>;c?�T§GJ:�^9K=;=<@7LA9?¥GYU�� ñiø ± ø Ù � Ü¢Ý Á ± ó � ~Ð�¢?�T>?¥ �?�A9?�b9Q9?�Ü¢Ý
^�C]UD;|<@;=SJ?J~

�à<�� § ��� �³����
°�y��������'Ú�=ë �ê��� ? �«� � 
k���������«�

�	���	��
 ��
���������� ������
����! "��#"���%$�
'&�
��)(
� ?�<DT@GJQ9UoFaC]TD: <DE9?��uGJ:�;cK|<@C]Q9;cGJQ½ÓHwL~GE]Ô«;cQd<@C�G+*-,/.1032546287/,9*-03:;46:=<>2@?BAC*�46DE,«8hM²7LUD;cQLi�<@EL?
i]?�Q9?�TDGY<@;=Q9ixFa79Q9I�<D;cC]Q � � �êÓ��{Ù�Û Ý� hj�yÛ Ý� ì�ïO�RäFîfÔëª�<DC�C]8,<[GJ;=Q�G$QL?� Ç�¢GJ:�;=K=<DC]Q9;_GYQ
�

�ëÓ$�¢�å�,Ô;�ÿ����äáÜ¢Ý¿��I�C]U�tC�¢� ÓHwL~ �]Ô

 pE9?�TD?V�¥� ªnq­�û� �{ÙZÛ Ý� hj��Û Ý� ì�ïO�«ä"î�qlGJQ9A¥�[� ~ ì¤ÙZÛ Ý� h�~LÛ Ý� ìªØ�;=U$I GJK=Kc?�A²<@EL?
*-,/.1032546287/,GF5*-0IH)<>DJ<>:LKMF�46*�46DE,N:�,N*¶~	6,;=Q9I�?R<@E9?y�uGJ:�;cK|<@C]Q9;cGJQ�Ó�wL~ �dÔ�;cU�<D;c:�?«Ó-�]Ô�;=Q9A9?�^`?�Q9A9?�Qd<�q
<@EL?y�uGY:�;=K=<@CJQ9;_GJQ�;cU�G�I�CJQ9U><@GJQd<lCJF�:�CJ<@;=C]Q}~ r <e;=U	?�gh79;=SYGJK=?�Qd<�<DC�<[GY¡J?¢<DE9?ymOC];cQLI GJT
²?¢U>79T>FHGJI�?
CJFfUD?�I�<@;=C]Q�GY<p?�SJ?�T>M * �5ì�ï²<@7LTDQ9U�~

r Q¥<@EL?�TD?�i];cCJQ¥CJFlÛ¢Ü¢ÝPO=�QOÇä�Ü¢Ý¶q{<@E9?�8`?�GJ:ç?�Q9I�C]79Qd<@?�TDUy<DE9?�K=;cQ9?�GJT � GY<@EL;c?�7�;cQ9Uo<[G¦�
89;=Kc;=<NM�A9T>;=S]?�Q°8dM�<@EL?�ToFegh7XGJALTD79^�C]Kc?Y~��lEL?§�¢GJ:�;=K=<DC]Q9;_GYQ²Ó�wL~ �dÔu;=UZUo<[GJ8LKc?x pE9?�Q
~ú��~ � Ü¢Ý¶~
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r Qd<@T>C,A97LI�;cQLi¥<@E9?§Q9C]TD:�GJK=;c±�?�A°I�C,C]T>A9;cQ9GY<@?�U`�:� � � tC�	I�C]U��³GJQ9A¯� � Û�� tC�	UD;=Q¢�Rq�<@EL?
�uGY:�;=K=<@CJQ9;_GJQ�;cUe<DT@GJQ9UoFaC]TD:�?�AB<DC

�u� *
t Ó(�läáÜ¢ÝDÔ�� � ä *

t Ó(�¢Û²Ü¢Ý>Ô�� � � ÓHwL~G4]Ô
s <@C]T>79U"GJU>UDC\I�;cGY<@?�A® p;=<DE/G©I�C]QLU><[GYQh<"�uGJ:�;cK|<@C]QL;_GJQ�SYGJK=79?�;cU�?�KcK=;c^L<D;cI�GJK.q�GJQLA/<@E9?�U><@GJ89K=?
bLµ,?�A�^�C];cQd<�;cU�K=C,I�GY<@?�ABGY<e<DE9?yC]T>;ci];=Q� p;|<@E���¸½µHº£� vLqLCJTSR¡¸½µHº¨�í��¸¹µGº¨� vL~��lE9?WGJU>^`?�I�<lTDGY<@;=C
CJFp<@EL?�?�KcK=;c^9U>?§;cU « ~ Ó(��ä®Ü¢ÝDÔÈ�LÓ(�¢Û²Ü¢ÝoÔ�~ ~ s A¦£>7LU><@;=Q9i�<@E9?¦��C]T$Ü¢Ý�^XGJT@GY:�?k<@?�T>U�q�C]Q9?�I�GJQ
GJA¦£>7LU><�<DE9?RUDEXGJ^�?uCYF}<@E9?¢GJA9:�;=<><[GJQLI�?p?�K=Kc;c^LUD?Jq\GJQLA�<@Eh79U�<@E9?RT>F�gh7XGYA9TD79^�C]K=?¢I�GJQ"8�?¢79U>?�A§<DC
I�CJ:�^�?�Q9UDGY<@?W;=Q¦£>?�Ik<@;cCJQB:�;=UD:�GY<@I[E}~

zn;ciL~�wL~ * UDE9Cª pUx<@E9?B<DT@GJI�?BCJFRC]Q9?�UD;=Q9i]Kc?§^XGJT><D;cI�Kc?§;=Që<@E9?BT>?�UDCJQXGJQ9I�?�T>CJ<[G¦<@;cQLi�FaT@GJ:�?J~
�eGJU>;cI�GJKcK|M©<DE9?B^XGJTo<@;=I�Kc?W£>79U><xFaC]K=KcCª pU�<DE9?"<@CJTD79UxCJFp<DE9?��uGJ:�;cK|<@C]Q9;cGJQ}qOE9Cª �?kS]?�T�qeQ9CY<@?"<@EL?
UD:�GJK=K�C]U>I�;cK=K_GY<D;cC]Q�A979?W<@Cx<@EL?Z;=Q9I�CJE9?�T>?�Qd<p<@?�T>:�Up;=Q���g{~fÓ�w,~îF]Ô¶~
�	���	��T UWVS��&'
'���X���Y� ���Z��
��X�!
���#"���%$�
'&�
��)(
� E9?�Q3G�A9?�<D79Q9;cQLi©<D?�TD: ;cU$;cQ9I�Kc79AL?�A}q	?J~ i9~á;cQ²<@E9?�^9T>?�UD?�Q9I�?�CJFyC\I�<D79^�C]Kc?B:�GJi]Q9?k<@U�q�<@EL?
�uGY:�;=K=<@CJQ9;_GJQ�8`?�I�C]:�?�U

�u�í���yä/Ü¢Ý¶��I�C]U�tC��ä *
t ��ÙoÙh� � � Ó�wL~ * vdÔ

 pE9?�TD?e �?lQ9?�i]K=?�Ik<�?�å`?�Ik<@U�CJF{E9;=i]E9?�TnC]TDA9?�T�Q9C]QLKc;cQL? GJTOTD?�UDC]QXGYQ9I�?�U�~��lE9?eQ9CJQ9Kc;=Q9? GJTfA9?�<D79Q9;=Q9i
^XGJTDGJ:�?�<@?�T¡��ÙoÙ�:�GªMëGJTD;=UD?"FaTDCJ: <@E9?�UD^9GJI�?�I[EXGJT>i]?BFaC]TDI�?Jq�<DE9?�I�C]QLI GY<D?�QXGY<D;cQ9i©?�å`?�Ik<@U�CJF
UD?¶µ\<@79^�C]Kc?�U�qLGJQ9A§CY<@E9?�T�E9;=i]E9?�T�C]T>A9?�T	:«79K|<@;æ�N^�C]Kc?�U�~OzXC]T�?¶µLGJ:�^LKc?Jqd<DE9?¢AL?�<@7LQ9;cQ9i�^XGJTDGJ:�?k<@?�T
A979?y<DCxGJQBC\I�<D79^`CJKc?u;=U���Ù>Ù¢� ÝÝ Æ áM[ ¨]\¨ ª l �Ù Ì G5�h pE9?�T>?�H � �
M��gH ' �JM � �p;=U�<@E9?uC,Ik<@79^�C]Kc?RbX?�K=A
U><DTD?�Q9iJ<@E�~

s Ik<@7XGJK=K=M�<@E9?pS]?�I�<@CJT�^�CJ<@?�Qd<@;_GYK9A979?p<@C�GJQ�C,Ik<@79^�C]Kc?l;=Uq� � � ¨@\� è Ó � è`Û¦. � �   � Ôkqd<DE9;cU�GJALA9U
;cQd<DC�<@EL?��uGJ:�;cK|<@C]Q9GJ;cQ$GJQ"GJA9A9;|<@;cCJQXGJKX<@?�TD: ¨@\¨ ª õ� è Ó � è Û<. � �   � Ôk~�·RCJ<@?R<@E9?��½FHGJIk<@C]T�;cU�FaTDC]:
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Kc;cQL? GJTl�¢GJ:�;cK=<DC]Q9;cGJQ}~fmnGJTDGJ:�?k<@?�TDUp79UD?�A¥GYTD?T��� v?� v]v * w?�pÜ¢Ýq� v?� vJv * ~

<@EL?ZI[E9GJQ9i]?WCJFf<@;c:�?uFaT>C]: �«<@C$U�~ s S]?�T@GJi];=Q9i$CªS]?�TRC]Q9?�<D79TDQ}qXCJQ9?�i]?�<DU
*
t	Ï � Ì � �tC- H �H]¾ Ó � è Û¤. � �   � Ô

� *
t	Ï � Ì G *. H �H]¾ l � ª � I�C]U è �yÓ�G¤Ô

� *
t	Ï � Ì G *. H �H]¾ l � ª � Ó w� ä *

t I�C]U`tC�yÓ�G¤Ô}ä *
� I�CJU�-5�yÓ�G¤ÔDÔ

� *
t

** .CÏ � H �H]¾ l �Ù Ì G ª � Ó�wL~ *5* Ô
r Q$<@E9?lA9?�TD;|SJG¦<@;cCJQ}qJ<@EL? � �   � <D?�TD:³;cU�A9T>C]^9^�?�A�8`?�I GJ79U>?p;=<�A9C\?�Uh+ <	GY<><@T>;c897L<D?e<@C�<@EL?�ª � <@?�T>:�~
s QLA�<DE9?W;cQd<@?�i]T@GJK�CJF�GYQhMO��fJGZ<@?�TD:�Ul;cUl±�?�TDC�C]Q�G S]?�TDGJi]?Y~
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Nlõ#� 9 �¤ÿ 7jP½/jÐ �fC]^�Kc?�Fã<`�f6\<[GJ8LKc?�ÓaUDC]K=;cA�Kc;cQL?ªÔ�GJQ9A«79QLU><[GY89Kc?yÓHUDELC]T><�A9GJUDE9?�AxKc;=Q9?ªÔ}bLµ,?�Ax^�C];cQd<DU
S,U«<DE9?"?kå�?�I�<@;|S]?BT>?�UDCJQXGJQ9I�?B^9TDC µ,;c:�;=<NM�^XGYT@GJ:�?�<D?�TK� ���C����Ù>Ù�FaC]T�<DE9?"?kF_�
Fa?�I�<D;=SJ?¥TD?�UDC]Q9GJQ9I�?¥U><@T>?�Q9iY<@E3^XGYT@GJ:�?�<D?�T§�ªÝO� Ü¢Ý�����ÙoÙf��v?� * v�:�:�~½�lE9?
^9KcCJ<DUxK_GJ8�?�K=?�A Ó * ÔkquÓ.t]Ô¶q�GYQ9AÐÓHwdÔ�I�CJTDTD?�UD^�C]Q9A²<@C�<@E9?BSJ?�T><D;cI�GJKeKcCJQ9iY�NA9GJUDE9?�A
Kc;cQL?�U¥:�GJT>¡J?�AºGJUáÓ * Ôkq§Ó.tJÔkq«GYQ9A�Ó�wdÔ�T>?�U>^`?�I�<@;|S]?�K=M]~Í�lE9?á�uGY:�;=K=<@CJQ9;_GJQâ;=U
���ÿ�¡��Û¯�ªÝ¶��I�C]U`tC��ä Ý� � �  p;=<DEi�S� � tC��I�C]U��½GYQ9AV�þ� Û � tC�	UD;cQM�R~



7jP½7 ñ]B�ÿ 0 ������ÿ����¤õaÿ
�K��LM��B�ÿ!jl����õ$�#�����Oõ$��� /�P
zn;|µ,?�A§^�C];cQd<@U	I GYQ"8`?RC]8L<@GJ;cQL?�A�FaT>C]:é�¢GJ:�;=K=<DC]Q
+ U�?�gh7XGY<D;cC]Q9Uh� »�a��v�GJQ9A »�¯��vLqh pE9?�T>?

<@EL?�CªS]?�To�ÞA9CJ<OTD?�^9TD?�UD?�Qd<DUn<@E9?�<@;=:�?]Ó��JÔ�A9?�T>;=SYGY<@;|S]?Y~f�lE9?	^9T>C]^`?�T><NMWCJF,<@E9?	�¢GJ:�;=K=<DC]Q9;_GYQ$Ó�wL~ * vdÔ
A9?�^`?�Q9A9UZC]Q�<@E9?$U>;ci]Q9U�CYF��§GJQ9AA��ÙoÙY~«zXC]Ty?¶µ9GY:�^9K=?Jq�;|F©��ÙoÙ§àºv�GJQ9A©Ü¢Ý � vLq}<DE9?xU><@GJ89K=?
bLµ,?�A�^`CJ;cQd<@UpGJT>?Wi];=SJ?�Q�8dM

�h¸¹µGº � QS T Û Ýp ädä Ó(�läáÜ¢Ý>Ô�;=Fy� � Û¢Ü¢Ý
v ;=Fy� � Ü¢ÝeGJQ9Al�«àÐÛ¢Ü¢Ý Ó�wL~ * t]Ô

 p;=<DE!�2¸¹µGºK�³vBGJQLAVÏ�~W�lE9?x�¢GJ:�;=K=<DC]Q9;_GYQ�SYGJK=79?�CJF�<DE9?�bLµ,?�A©^�C];=Qh<u;cU��K¸¹µGº]��Û Ý� ��ÙoÙh� �¸½µHº ~
�lE9?ZI�C]T>TD?�UD^�C]Q9A9;=Q9i$79Q9U><@GJ89K=?Wb,µL?�A�^�C];=Qh<DURGJTD?�K=C,I�GY<@?�A�G¦<

�N^ÈµGº � QS T Û Ýp ädä Ó(�uÛ²Ü¢ÝoÔ ;|F � � Ü¢Ý
v ;|F&Û¢Ü¢Ý�à ��à½Ü¢Ý Ó�wL~ * wdÔ

 p;=<DEV�X^ÈµGº\�þÏ��]t$GJQ9A�wCÏ��]t,~p�lE9?��uGJ:�;cK|<@C]QL;_GJQ"SYGJK=79?�CYF�<@E9?�UD?�^XGJT@G¦<@TD;æµ�<@C]T>79Uu;=U �_^ÈµHºT�
Û Ý� ��ÙoÙh� �^ÈµHº ~f�lEL?	:�;cQL;c:«79: GJIk<@;=C]Q�CJF\<@E9?�U>?�^XGJTDGY<@T>;|µyC]TD89;|<�;cU
��¸½ø ø ï>·úù¢�êÓ � Û¨�,Û � Ü¢Ý>Ô � �C��ÙoÙJ~

�lE9?y<@CJ^"Kc?kFã<e^9K=CJ<eCJFOzf;ci9~\wL~ t�UDELC¤ pUe<DE9?�GJIk<@;=C]Q"CJF�<DE9?ubLµ,?�A�^�C];cQd<DU�S\U�<@EL?y^XGJTDGJ:�?k<@?�T
�C����ÙoÙ«FaC]TWGB^XGYT@GJ:�?�<D?�TWÜ¢Ý�����ÙoÙ¡�*v?� * v�:�:�~«·¢CY<@?x<@EXG¦<WTD?�iJ;cC]Q®Ó * Ôu;cU�8�?�KcCª º<@E9?$89;|Fa79To�
I G¦<@;cCJQ�<DE9TD?�UDE9CJKcA�GYQ9A�<DE9?W^9EXGJU>?k�ÞUD^XGJI�?�;=UR8L;=Fa79T>I GY<D?�A�;cQd<@C�tx;cUDKcGJQ9A9Up;=Q�T>?�i];=C]Q�Ó.t]ÔlGJQLA�;=U
<@T>;c^9K=;cI�GY<@?�A";cQd<@C�w$;cU>K_GJQ9ALUe;cQ�TD?�i];cCJQ°ÓHwdÔk~
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ª5ü5ý9ß« t
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x�_�e"_cU`a�h`W�x�_�egx�n

¥KJ�§ML FON ° N J"§ P ñ�¨À�þRQ ÄTS ¤²UXWZY£¥�Ê@U`W�Y£¥�Æ·« Ì UXWZYJ¤ Å ¥�Ê Å ¥�Æ¢ÊåþJ¦`¦�° ¤²±"�Áúv¦
�³f�_�h`_Eprf�_E|�hXWZj]_wWZY�e�W�a~\ip`_cU���hXUXp]e�_�h`W�}i\ip`W�}v_L�³W�prf�hX_cU`|�_ca�p�p`b?p`f�_Ebdh`x"W�pz\it�\vY�[vtZ_VU�µWLÈW�U
prf"_àf�\ih`j]bdY�WZa�YYX�j�x�_�hVbv�8prf�_�j�\vWZY�k£mÈUqn�Uqpr_�jgµZQåprf"_���h`\va�p`WZbdY�\itÇU`|�_c_�eùbv�¢p`f�_�U`|�_c_cegbv�
tZW�[df�p~µ P prf�_[X�Y"W�pyazf�\vhX[d_vµ8\vY�e S prf"_]_�Y�_chX[vn´bv�ðprf�_u|�\ihXprW�act�_v�]��j�\vtZt8bdU`a�WZt�tï\ip`WZbdY�\vh`b\X"Y�e
prf"_�UqnoY�azf�h`bvY�b\X�UV|�f�\vUX_�W�UR[dW�}v_cY�x�n] J J"§ L F P ñ�¨�a�bdU�¥�ÆÀ©þRQ Ä S ¤q�³Ê Å Ìa�bdU�¥�Æ ¦ ] ° ¤²±"�É±d¦
�³f�_�h`_ ] h`_c|"h`_cUX_cY�prUu_�W�prf"_ch N bdh�¥�Ê ¥�Æz�.��bvj�|�\ih`_ce�prb�p`f�_�bdY"_Lk£m¾UXnoUXp`_cj�µ1f�_chX_�prf"_
h`_�UXp`bdh`W�Y�[{��bdhXac_RWZU8j!X�t�prWZ|"tZWZ_�eàx�n�\{�²\va�p`bdh¢bv��^ Ä §ý��Ê õ ­_a`cb > C µd�³f�WZazf^a�b\X�t�e^x�_�j�X�azfu[dh`_c\ipr_�hprf�\vY¬�v���£_cY�a�_]p`f�_^��h`Uqp�_Dd�_�a�pàbv��UX_ca�bdY�e@k£m UXnoUXp`_cjÄWZUyWZY"ach`_c\vU`W�Y�[wprf�_^��boaAX�UXWZY�[E��bdhXac_v�
éVbipr_Vp`f�_lUXWZ[dYLbi�·prf�_lUX_ca�bdY�eLpr_�h`j a~\vYwx�_{azf�\vY�[d_�e�x�n�h`_�}d_chXU`W�Y�[�prf�_{WZY�W�prWï\it�|�f�\vUX_�bv�·prf"_
U`_�acbdY"eùk£m�UqnoUXpr_�jgµ�p`f�_chX_���bdhX_àbvY�_�a~\vYg\vt���\~noU³UXpz\ix�WZt�W97c_Vprf�_yj]bvprW�bdYw[dW�}v_cY Å Ì G �d�



Î®Ð ÐÇÑ�e Ò~Ó²Ô Õ �wÖ�×JØ¢Ù�Ú�ÛwÜÞÝàß�á Ó�âGÓ Ú Ò�â Ö�Ý�Ö�ãåä æ©Ú Ò~Ò�â©ç Ú%
^× Ô èiç
f1¹gX�\iprW�bdY>¤²±"�Éúd¦�a~\vY�x�_�e�_chXW�}d_�eg��hXbdj p`f�_���bdtZt�b©�³W�Y�[^�V\vj�W�t�p`bdY�Wï\iYh § �À L FiN Ä « P ñ�¨À©þRQ ÄTS �ªacbdU�¥�ÊåacbdU�¥�Æ�«¾¤
¥�ÊÈ¥�Æq¦"U`W�Y£¥�Æ·« ÌÅ ¤²acbvU©¤ Å ¥�Ê Å ¥�Æ¢Ê>þ ¦·«ó�©¦¯�
°¤²±"�Éüd¦�³W�p`f2U]\iU³p`WZj]_{}i\vh`WZ\vx�t�_v�
¶·_�p`p`WZY�[�¥ J §¾�]\vY�e N J §¾��µ�bdY�_ybdx"pr\vWZY�U�p`f�_�_c¹YX�\ip`WZbdY�UR��bdh�p`f�_y�O5�_ce�|�bdW�Yôp`U³WZY�¤�¥J° N ¦

|�f�\iU`_�U`|�\va�_
N §��"°£\vY�e�U`W�Y{¥�ÊåU`WZYV¥�Æ8Ê Ì UXWZY Å ¤�¥�Ê@¥�ÆX¦ð§ �"¿ ¤²±"�É�d¦

éVbipr_�prf"_ch`_]\vhX_]À Å |�\vWZhXUlbv�{¤ NAjlk6m °ö¥ jlknm ¦{U`\iprW�UX�¸ngprf�_u\vx�bG}d_u_c¹YX�\�prWZbvY�Ul��bdhy¥po<� �"°öÀ�þ���µ
�³f�W�azfÈa�bdh`hX_cUX|�bdY"eÈp`b Å |�\vW�h`U�bi�{Uqpz\vx�t�_w\vY�epX�Y"UXpz\ix�tZ_L�O5�_�e¬|�bdWZY�p`Uc����_E\vh`_wbvY�t�n�WZY�ê
pr_�h`_�UXpr_�e¾W�Y prf�_´UXpr\vx�t�_ù�O5�_ce¾|�bdW�Yôp´�Í¥�Æ�°z���y\vY�e prf"_qX"Y�UXpr\vx�tZ_P�O5�_�e�|�bdWZY�p���¥�r�°r�i�l�³W�p`f
¥�rso���¥�Æ�Ê þ�t Å °ö¥�Æë����ÂRf�_Lk£m xOX�aT�v_�p�WZUyx�b\X�Y�e"_ceåx�n´prf"_]p`bdh�X�Uy|�\iU`U`W�Y�[gp`f�h`buX�[df´prf�W�UX�Y�Uqpz\vx"tZ_��O5�_ce�|�bvWZY�p~µ�bvh£[vW�}d_�YExôn

N Ä « P ñ®¨þRQ Ä S L Fwv acbdU�¥�ÊåacbdU�¥KrR«�¤�¥�ÊÈ¥�r©¦"U`WZY£¥�Æ¢Ê
ÌÅ
x acbdU©¤ Å ¥�Ê Å ¥�Æq¦¢Ê@acbvU©¤ Å ¥Kr{Ê Å ¥�Æ`¦cy{zl§¾�"° ¤²±"�É�d¦

ÂRf�_wxlX"aT�v_�p]�³WZe�prf�\vY�e�f�_�WZ[df�p^ac\vY@x�_wbdx"pz\iWZY�_�e>��h`bdj|f1¹�� ¤
±"�Í��¦àx�nåtZ_�pXprW�Y�[ N § �ùbvh
¥w§<¥�Æö��ÂRf�_yxlX"aT�v_�p{f�_cW�[df�p³WZU

}N § P ñ®¨þRQ Ä~S L F v acbvU�¥�rVÊ@acbdU�¥�Æ·«¾¤
¥�rVÊ�¥�ÆX¦"U`W�Y£¥�ÆÇ«
ÌÅ ¤q�³Ê@a�bdU Å ¤�¥Kr{ÊÈ¥�ÆX¦X¦�z Ã�� Ä ° ¤
±"���G��¦

ÂRf�_RxlX"aT�v_�p�W�U¢x�_�p¡��_c_�YL¥�ÆvÊ�þ�t Å \vY�e]¥�Æ©«]þ�t Å µv\vY�e�p`f�_�xlX�aT�i_�p��³WZe�prf�W�UN\v|�|"h`b�5�WZj�\ipr_�t�nÀ�þ�t Å µ��³f�W�azfPWZU{j�X�azfPU`f�bvhXpr_�hlacbvj�|�\ih`_ceùp`b�prf�\iplbv�1p`f�_�bdhXWZ[dW�Y�\vt·bdY"_^kVm¬UXnoUXp`_cj���ÂRf�_xlX�aT�i_�pRf"_cWZ[vfôpðe�_�|�_�Y�e�U�bdY�x�bvprf Ì \vY�e Å µ�xOX"pðWZY]j�bdUqpða~\vUX_cU�p`f�_£xlX�aT�v_�pRf�_�WZ[df�pðWZU�hr\iWZU`_�ex�nwprf�_�U`_�acbdY"eùk£mÈUqn�Uqpr_�jg��ÂRf�_àxOX�aT�v_�p{�³WZe�prfg\vY�e�f�_cW�[df�p{\iU£�aX�Y"a�prW�bdY�U³bv� Ì \vY�e Å \vhX_
|�t�bvp`p`_ce^WZY�m¢WZ[��i±"�ÉÀ���4¡Yuac\vU`_Rbv� Å Ì�� �dµdp`f�_��aX�Y�a�prW�bdY�U1bv��p¡��b�kVmùUqn�Uqpr_�j�Uð\vhX_�U`_�|�\vhr\�pr_ce��
bdY�_yj�\vWZY"t�n]U�X�|"|�tZW�_cU£\vaca�_ct�_chr\�prWZbvYÇµ�\vY�biprf�_�hRbud�_�h`UR��boaAX�UXWZY�[��
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Ü Ó�Õ ×Jæ©ÚPÐÇÑ	�Çî ¶J_��¸p�����X�aT�i_�p��³WZe"p`f´\vUy\��aX�Y�a�prWZbvYPbv� Ì \vY�e Å � Ì §s�d°zÀ�°z�"°r�"°öú�\vhX_^a~\vt�aAX�ê
tï\ip`_ceyxlX"pJprf"_�}i\vt	X�_1bv�o�³WZe"p`f�\vtZj]bdUXpÇb©}v_chXtï\v|y��bdh·e�W�d�_�h`_cY�p Ì �8k³WZ[vfôpA����X�aT�i_�pf�_cW�[df�p{��bdhVe�W	d�_chX_cY�p Ì \vY�e Å ��m�hXbdj e�bG�³YPprb1X�|�µ Ì § �d°öÀ�°z��°r��°öú�°r±"°öü�h`_öê
U`|�_ca�p`W�}v_ct�nv��ÂRf�_àt�WZY�_�UR\vhX_�|"tZbvpXpr_cewp`b][uX�WZe�_lp`f�_y_�nv_cUc�

Â8bu��Y�egb\X"p³prf"_�e"_�p~X"Y�WZY�[]|�\vh`\vj]_�pr_�h³\vY�e�prf�_�p~X"Y�_vµ®tZ_�p�� §<¥�ÊÈ¥�Æ�µKX�UXWZY�[�\^Â¢\~notZbvh
_D5�|�\iY�U`W�bdYgbi�8p`f�_��{\vj]WZt�prbdY�WZ\vYL\ih`b\X�Y"e�p`f�_yUXnoY�azf�hXbdY�b\X�U£|�f�\iU`_vµ®bdY"_�bvx"pz\vW�Y�Uh § �À L FiN Ä « P ñ�¨©¤ Å Ì Ê@acbdU�¥�Æ`¦À�þRQ ÄTS �À � Ä « P ñ®¨À�þ=Q Ä~S � ���± UXWZY£¥�ÆÇ« ���Ài� ¤�acbdU�¥�Æ Ê Å � Ì ¦�« ¿~¿~¿q��¿¤
±"���d�©¦

Â8h`\vY�Uq��bdh`j]WZY�[�p`b]p`f�_�\va�p`WZbdYE\iY�[dtZ_�|"f�\vU`_�U`|�\vac_iµK�`¿ P ¿�µ®tZ_�p`p`WZY�[���� � § Ã ÀuL F�� t{�àÆoacbdUK�N § Ê Ã Àu��Æ � t\L F UXWZY�� ° ¤
±"���©Àd¦
�³f�_�h`_��àÆ�§�� ���;  :T¡�< õ ­;¢ _£`cb > C @Ä¥¤§¦©¨¥ª W�URprf�_�p~X"Y�_���bdh�prf�_yUqn�Y"azf�h`bdY"b\X�U{|�\vhXp`WZact�_vµ�bdY�_y[d_�p`U

h §«��Æ � Ê­¬ À\L F ��Æ� UXWZY£¥�Æ
Å Ì Ê>acbvU�¥�Æ � � � Ä acbdU � �@Ê L F± Å � Ì Ê@a�bdU�¥�ÆÅ Ì Ê>a�bdU�¥�Æ � Ä a�bdU � �V° ¤
±"���G��¦



Î®Î ÐÇÑ�e Ò~Ó²Ô Õ �wÖ�×JØ¢Ù�Ú�ÛwÜÞÝàß�á Ó�âGÓ Ú Ò�â Ö�Ý�Ö�ãåä æ©Ú Ò~Ò�â©ç Ú%
^× Ô èiç
�³f�_�h`_yprf�_yf�W�[df�_chRbvh`e�_�h³p`_chXj�URbv� � Ä f�\~}d_�x�_c_cYgWZ[dY"bdh`_�eÇ��óW�p`fEp`f�_y[d_cY"_chr\�prWZY"[u�aX"Y�a�p`WZbdY

® Ä ¤a�V°�¯"¦ § ��¯l« ¬ À\L F�d± ¬ �àÆ U`WZY£¥�ÆacbvU�¥�Æ¢Ê Å Ì
¯ � � Ä UXWZY³�u�

« ¬ ÀuL F� ¬ ��Æ U`W�YV¥�Æa�bdU�¥�Æ8Ê Å Ì
¯ � � Ä U`W�Y°�V° ¤
±"���~�ô¦

prf"_à�V\vj]WZt�p`bdY�WZ\vYL\v[d\vWZYwW�U�prhr\iY�UX��bdhXj�_�ewprb�¤£¯®°T±�¦�|�f�\iU`_yU`|�\iac_à\vU
h §«��Æ²¯àÊ L F± Å � Ì Ê@a�bdU�¥�ÆÅ Ì Ê@a�bdU�¥�Æ

¯ Ä acbdU � ±´Ê L F� ¤ UXWZY£¥�Æ
Å Ì Ê@a�bdU�¥�Æ

¦ Ä ¯ Ä acbvU~³Z±�¿ ¤
±"���©úd¦
ÂRf�_chX_���bdhX_�p`f�_�\~}d_ch`\v[d_à�{\vj]WZt�prbdY"Wï\vY]WZU

´ h.µ1§«��ÆB¯�Ê �À�¶ ¯ Ä ° ¤
±"���G±�¦
�³W�p`fwprf�_ye�_�p~X�Y�W�Y�[]|�\vhr\ij�_�pr_ch

¶ § L F� � Å � Ì Ê>acbvU�¥�ÆÅ Ì Ê>acbvU�¥�Æ
« ú� ¤ U`W�Y£¥�Æ

Å Ì ÊåacbdU�¥�Æ
¦ Ä ��¿ ¤
±"���©üd¦

��bdY�UX_c¹YX�_�Yôp`t�nàprf�_ðp~X�Y�_ð��bdhJprf�_�Y�bdY�êëUXnoY�azf�hXbdY�b\X�U¢|�\vhXp`WZa�tZ_ðWZU��àÆ©Ê ¶ ¯��8ÂRf�_�x�_~\ij�U`\iprW�UX��_�U��bdt�p~7�j�\vY"Yàe�W�UXp`h`WZxOX"prW�bdY�����ÀG��µv\vY�eàa~\vY�x�_���_�tZto\v|�|�hXb�5"W�j�\�pr_ceàx�n�\�·y\uX�U`UXWï\vYàe�WZUqprhXWZxlX"p`WZbdY
�³f�_�Y ¶ ¯!¸ ��Æöµ®\vY�eEprf�_�\vUX|�_�a�p£hr\ip`WZb^bv� prf"_yp`bdh�X"U£W�U³\v|�|�hXb�5"W�j�\�pr_ct�n�L F tu��Æ��
CEDT¹ �(OPIPQ�* º�,E »PM¼�3&�&NS§,�I S~I ½¿¾§��Q³KNM¼,�I +LK�,]M¼��À[�Á/5S~I%ÀE&
4¡Y _�tZ_�a�prhXbdYÈUXprbvhr\v[d_EhXWZY�[dU�µ�p`f�_g_�¹YX�WZt�WZx�hXW9X�j j�bvj�_�Yôp�X�j UX|�h`_c\ve W�U]e"_�pr_�h`j]WZY�_�e¬x�n�prf"_
e�\vj]|�W�Y�[u\vY�e�¹YX�\vY�p~X�j _�5�acW�pr\iprW�bdYÇµ�Y�\vj]_ct�nì� �d�i�

ÂKÃ   § �À Ã Ä ¨;Å ª ÂlÆ ° ¤
±"���G��¦
ÂRf�_�h`_���bvh`_vµ�p`f�_y_c¹YX�WZt�WZx�hXW9X�j xlX"Y�azf�t�_cY�[vp`fEa~\vY�x�_yac\vtZa§X�tï\ip`_ceEx�n

Â >   § L F�àÆ ÂKÃ   ¿ ¤
±"���G��¦
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��bdj]|�\vhX_ce�prbRprf"_ðbvY�_�kVmwUqn�Uqpr_�jgµ�x�biprf�prf�_�xlX"Y�azfàt�_cY�[iprf�\vY�e�prf"_ð_�j�W�p`pr\vY�ac_N\vh`_1hX_celX�a�_ce
x�n^\l�²\va�prbdhNbi��^R����_cac\uX�U`_�^@§ � �£Ê õ ­_£`cb >DC µvp`f�_Rf�W�[df�_ch8��h`_c¹YX�_�Y�a�n]k£mùUXnoUqpr_cjû_§d�_ca�p`W�}v_ct�n
acbvj�|�hX_cUXU`_cU³prf"_�xOX�Y�azfÇ�

�{a�p~X�\vt�t�n�X"U`WZY"[�bdY"_�k£mÈUqnoUXpr_�j �³W�prf�f�WZ[vf�_ch³f�\vhXj�bvY�WZa�YYX�j�x�_ch�µ���_�a~\vY�\vtZUXb�bdx�pz\vW�Y
U`f"bdhXp`_chyxlX�Y�azf"_cUc�[4¡Y´prf�_�p¡��biê¡kVm êëUXnoUXp`_cj j]_�p`f�b�e�µÇprf�_^x�_~\vj5tZb�\ve"WZY�[Lf�\v|�|�_cY�UybdY�t�nùW�Y
prf"_RtZbG��_�h¢��h`_�¹YX�_cY�a�nuk£mùUXnoUXp`_cj��NÂRf�_R|�b©��_ch1W�Y�|lX"p¢��bdh¢prf"_Rf�WZ[df"_ch8��hX_c¹YX�_�Y�a�n]k£m�a~\~}oW�p`WZ_�U
WZUlp`bEj�\vW�Y�pz\vW�Yùprf�_ubdUXacWZt�tï\ip`WZbdY�µ�\vY"e�_�¹gX�\vtZU�prf"_]_�Y�_chX[vnPe�W�U`UXWZ|�tZ\iprW�bdYùWZYPp`f�_ua~\~}oW�p¡nPbdY"t�nd�
ÂRf�W�U£j]WZ[vfôp�U`WZj]|�t�W��¸nuprf�_yj]WZa�h`bG��\~}v_�|�bG��_�hVU;X�|�|�t�nwWZYE|�h`\va�p`WZa�_v��óf�_cYLp`f�_{f�\vh`j]bdY�W�a£YYX�j�x�_ Å bv�Çprf"_{U`_�acbdY"eEkVm?UXnoUXp`_cj(W�Uð}v_chqn�tZ\vh`[d_iµop`f�_V��boaAX"U`WZY"[
��bdhXac_�W�U{j�\vWZY�t�nL��h`bvj p`f�_�UX_cacbvY�e´kVm¬UXnoUXp`_cj���ÂRf�_���h`Uqpyk£m¬UXnoUqpr_cj5WZU{j�\vW�Y�t�n�X"U`_ceù��bvh
\va�ac_ct�_ch`\iprW�bdYÇ�¢ÂRf"WZU�W�j�|"tZWZ_�UNprf�_V|�\vhqprWZa�tZ_�U�j]WZ[df�pðx�_{\va�ac_�tZ_ch`\ipr_�eLx�n�p`f�_{|�_~\{�u}i\vt	X�_£bv�Çprf"_
k£m´}vbdt�pr\v[d_vµôY�\ij�_�t�ndµ�p`f�_{Uqn�Y"azf�h`bdY"b\X�U�|�f�\vU`_Va~\vY�x�_£U`_�p�prbyþ�tdÀo�1m�bdh1prf�_£acbdY�}v_cY�W�_cY�a�_lbv�
acbvj�|�\ih`WZUXbdYÇµvp`f�_RUXnoY�azf"h`bdY�buX�U�|�f�\vU`_³bv��é{¶��R�HÎ�k¬WZU¼X�UX_ce]WZY�prf"_���bdtZt�b©�³W�Y�[lac\vtZa§X�tï\ip`WZbdY"Uc�
CED²Ï ºÐ,]I.-PS�K1S§,�I ,[Ñ¾HJIPQ£Mw���!&NS~I%À ÒÓ,]O.&NQ�*%�3Ô Õ@SAÑ\�{KNS� �
ÂRf�_LÂ b\X�UXazf�_A��tZW���_�prW�j�_^W�Uà|"h`bd|�bdhXp`WZbdY�\vtNprb ÂlÖnÂK×TÂ > ¤£Ø[Ù m ¦²�w���d±©��µ8�³f�_chX_�Ø[Ù m W�U�p`f�_wk£mxlX�aT�i_�pàf�_cW�[df�p~�!4¡Y´b\X"h�a~\vUX_vµJbdY�t�n Â > \iY�eqØEÙ m \vh`_^azf�\iY�[d_ce��Ú4¡Y?bvh`e�_�hlprbEWZY�a�h`_c\vU`_^prf"_Â b\X�U`azf"_A�EtZW���_�prW�j�_iµop`f�_���bdtZt�bG�³WZY�[àacbdY�e"W�prW�bdYEj!X�Uqp³x�_yUr\�prWZUq��_ce
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bv�8bdY�_yU`W�Y�[dt�_l|�\vhqprWZa�tZ_�e�bo_cU³j]bG}d_�\vh`buX�Y�ewprf�_�p`bdh�X�U³bv� prf"_à�V\vj]WZt�p`bdY�WZ\vYÇ�

�{a�acbdhXe�WZY�[Vprb54{tï\vUXb©}�_�¹gX�\iprW�bdYÇµip`f�_�|�\ihXprW�act�_ðUqnoUXpr_�jû[dbG}v_ch`Y"_ceux�nàp`f�_R\vx�bG}d_��V\vj]WZt�p`biê
Y�WZ\vYàj�X�UXp8Ur\ip`WZUq�¸n���bdt�p�7cj�\vY�Y�e�WZUqprhXWZxlX"p`WZbdYy|�hXbG}�W�e�_ce�prf�_�WZY�W�prWZ\vtve�W�UXp`h`WZxOX"prW�bdYyWZU�·�\{X�U`UXWï\vYÇ�
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ÂRf�_���bdt�p~7cj�\vY�Ywe"WZUXp`h`W�xlX"prW�bdYLW�UR[dW�}v_cY�xôn

687 ¤£hP¦1§ �À�þ9�`¨ P ¢;:<0= ¡ ° ¤
ü��É�d¦
�³f�_�h`_;> WZU�p`f�_wp~X�Y"_�bi�Vp`f�_��{\vj]WZt�prbdY�WZ\vYÇµ?�`¨�W�U�prf�_EWZY"W�prWZ\vt�_cj]W�pXpz\vY�a�_wbv�£prf�_E|�\vhqprW�actZ_
UXnoUqpr_cj��w4¡Ygac\vU`_�bv� prf�_yt�WZY�_c\vhR�{\ij�W�t�prbvY�Wï\vY�µôp`f�_���bdt�p~7cj�\vY�Ywe"WZUXp`h`W�xlX"prW�bdYwWZU���f1¹®�É�"�Í�"�c�

687 ¤ �A@ °~� @ ¦�§ �À�þ9�`¨YP ¢CBED�FHGJILKMD�FONQP-R ¨TS F¬ B ¨HU I ¨K = ¡ ¿ ¤
ü��Í��¦
ÂRf�_�|�\vhqprWZa�tZ_lUXWZj!X"tï\ip`WZbdYLhX_cU;X�t�p`UV\i[dh`_�_l}d_chqnw��_�tZtÇ�³W�prfwprf�W�URprf�_�bdh`_�prWZac\vtÇ|�hX_ce�W�a�p`WZbdYÇ�

ÂRf�_yY�bdY�t�WZY�_c\vh`W�p¡nuj!X�Uqp³x�_la�bdY�UXWZe�_�h`_ceEW�YE\�h`_~\it�j�\vazf�WZY"_v���óf�_�Y�\�e"_�p~X"Y�WZY�[�p`_chXj W�U
WZY"act9X"e�_ceÇµ�prf�_ytZW�Y�_~\ihR�{\vj]WZt�prbdY"Wï\vY�x�_�acbdj]_cUà¤�f1¹®�Í�"���~��¦h § N ¯l«V3 Ã ¯�a�bdU�À{�´« �À ¶ @W@ ¯ Ä ° ¤
ü��Áúv¦
�³f�_�h`_ ¶ @W@ W�U]p`f�_�e�_�p�X�Y�WZY"[>|�\vh`\vj�_�pr_�hc� ÂRf�_�prbdh;X�U�bi�{prf"WZU]Y�bdY�t�WZY�_c\vh]�{\vj]WZt�prbdY�WZ\vY>W�Uj!X�azfÈj]bdh`_La�bdj]|�tZW�a~\ip`_ceÇ�ð4ëpuf�\vUux�W��aX"h`a~\�prWZbvY@\vY�e�prhXWZ|�t�WZa~\�prWZbvY�|�bdWZY�pc�>ÂRf�_Ex�_c\vj ac\vY
x�_�U`|"tZW�p£W�Yôp`b�W�U`tï\iY�e�Uc�RÂRf"_�|�\vhqprWZa�tZ_yU`W�j!X�tZ\iprW�bdYwUXp`WZtZt \v[vh`_c_y�³W�p`fgp`f�_àp`f�_cbdhqn�_�}d_�Y´WZYEprf�W�U
acbvj�|�t�WZac\ipr_�ewa~\vUX_v�

�{t�tÇbv� prf�W�URe�WZUXaAX�UXU`WZbvYgW�URWZYLprf"_�hX_cUXbdY�\vY�a�_àhXbvpz\�prWZY"[���hr\vj]_v��4ë�¢bdx�UX_chX}v_ce���h`bdj prf�_ytï\ix
��hr\ij�_iµ®p`f�_yprbdh;X�UVbi�Nprf�_à�{\ij�W�t�prbvY�Wï\vY"U�h`bvpr\ipr_�UVW�Yg|"f�\vU`_àU`|�\iac_v�³ÂRf�W�UVj]_~\iY�U£p`f�_�UX_ca�bdY�e
j]bdj�_�Y�prU�bv��prf�_£UXnoUXp`_cj bdUXacWZt�tï\ip`_�WZY^p`f�_VtZ\vx^��hr\vj]_v��4¡Y�\iacac_�tZ_�hr\ip`bdh�|�f�n�UXWZa�UcµoW�p�j]_~\vY�U�prf"_
x�_~\vj �³WZe"p`fùbdUXacWZt�tï\ip`_cU³�³W�p`f�prW�j�_i�{ÂRf�W�U{bdUXacWZt�tï\ip`WZbdY�U`W�[dY�\vtJac\vYPx�_�e�_�p`_ca�p`_ce´x�nù\ ��_~\vj� bvU`W�p`WZbdY?��bdY�W�p`bdhc�àm�bdhlprf"_^tZWZY"_~\vh{�{\vj]WZt�prbdY�WZ\vY�W�Y f1¹��Éü��ÉÀ�µÇprf"_]_�j�W�p`pr\vY�ac_�bv��prf�_ux�_~\vj
a~\iYgx�_ye�_celX"ac_ce���h`bdj prf�_���bdt�tZbG�³WZY"[���bdh`j�X�tï\E¤£f�¹®�������©úd¦

N Ä §��A3 ÄÃ Q ÄÖ � Ä¨ �X Ä Ã «Y3 ÄÃ ¿ ¤
ü��É±d¦
m�bdhRprf�_�Y�bdY"tZWZY"_~\vh£�{\ij�W�t�prbvY�Wï\vY�WZYsf�¹®�Z¤�ü��Éúd¦öµ�bdY"_àac\vYùUXp`WZt�t=X�U`_�\�|�f"_cY�bdj]_cY"bdtZbd[vWZa~\it���bdhqê
j!X�tZ\E¤�f1¹®�Í�"���G±d¦

X Ã § ÀO3 Ã Q Ö �`¨
Ã ¤ N «Ì® ¶ ÖTÖ �`¨�¦ Ä Ê�3 ÄÃ ¿ ¤
ü��Áüv¦
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ÂRf�_�|�\vhqprWZa�tZ_lUXWZj!X"tï\ip`WZbdYw\i[�\vWZYwU;X�|�|�bdhXp`URprf�_�U`_�h`_cU;X�t�p`Uc�

ÂRf�_�biprf�_�hl\v|�|"tZWZac\iprW�bdY�URbv�¢prf�_�hX�1¹YX�\ie�h�X�|�bdt�_àW�Y�act	X�e�_�j�W�U`j�\iprazf�acbdj]|�_cY�U`\iprW�bdY�\iY�e
bG}d_�h`acbvj�W�Y�[uU`|�W�YghX_cU`bvY�\vY�a�_cUc� � \ihXprW�act�_�U`WZj�X�tï\ip`WZbdY]��\iU{\vt�U`bue�bdY"_yp`b^}d_chXW��¸nLp`f�_�prf�_�bdhXnv�4¡Y prf"_gt�bdY�[dW�p~X�e�W�Y�\vt�e"WZh`_�a�p`WZbdYÇµð}dbdt�pz\v[v_gj]b�eOX�tï\ip`WZbdY@ac\vY W�Y�elX�a�_�¹YX�\ve"h�X�|�bdtZ_�j]b�e�_
bdUXacWZt�tï\ip`WZbdY���4ë��prf�_Vj�boelX�tZ\iprW�bdY^��h`_c¹YX�_�Y�a�n�WZUðact�bdU`_³prb�p¡�³WZa�_{bv�Çp`f�_{UqnoY�azf�h`biprh`bvYLp~X�Y�_iµ"bdY"_
a~\iYgbdx�pz\vW�YE\]UXWZj]WZtï\ih��V\vj�W�t�p`bdY�Wï\iY�WZYwp`f�_yh`_cUXbdY�\vY"ac_�h`bvpr\iprW�Y�[���hr\ij�_]¤£f�¹®�Éú����©Àd¦

Zh §öØ[¯�Ê �À ¶ ¯ Ä «Y3 ¯ðacbdU�ÀA[�° ¤
ü��É�d¦
�³f�_�h`_!Øwµ ¶ \iY�e.�<\vhX_à|�\vhr\vj]_�p`_chXUVhX_ctï\�pr_ce�prb]prf�_�j�boelX�tZ\iprW�bdYE\vY�e�prf�_à|�\vhqprWZa§X�tï\ihRj�\�ê
azf�W�Y�_v�1�VtZt�prf�_V|�f�noU`WZa�U�WZU�prf"_{Ur\ij�_V\vU�p`f�\ip�WZY]prf�_£prhr\iY�UX}v_ch`UX_�e�WZhX_ca�prWZbvY�UXWZY�a�_Vprf"_l�{\ij�W�t�ê
prbvY�Wï\vYEW�URWZe�_�Yôp`WZac\vt���4¡Y�prf�_yt�bdY�[dW�p~X�e�W�Y�\vt�e�WZhX_ca�prWZbvYÇµ�¹YX�\ve�h;X�|�bdtZ_�j]b�e"_�bdU`a�WZtZtZ\iprW�bdYLj]_~\vY"U
xlX�Y"azfÈt�_cY�[iprf@bdUXacWZt�tï\ip`WZbdY��H4ë�³��_w_�5oprhr\ia�p�p`f�_wx�_c\vjÄ�³f�WZt�_�prf"_wxlX�Y�azf�bdUXacWZt�tï\ip`_cU�prbùprf"_
j]WZY�W�j!X�j�µ"prf�_�Yùprf�_àxlX�Y�azfPW�U{a�bdj�|"h`_cUXU`_�eÇ�yÿ X�h{UXWZj!X"tï\ip`WZbdYEU`f"b©�³UVprf�\ipVprf�_àxlX�Y�azf´ac\vY
x�_�a�bdj]|�h`_�U`U`_�e�x�nE\vx�b\X"pRp¡��b�p`WZj]_cU��

m¢WZY�\vtZt�ngp`f�_ue�b\X�x�t�_uhX��UqnoUXpr_�jÄj�_�prf�boe?��\vU�_D5�|�t�bdh`_�e�prb�acbvj�|�hX_cUXU�p`f�_uxlX�Y�azfÇ��ÂRf�_
�{\ij�W�t�prbvY�Wï\vY�j�_�prf�boeEWZU³\v[d\vWZYE\^[dbob�e�\v|"|�h`b�\iazf�p`b�\iY�\vt�ng7�_yp`f�WZUR|"h`bdx�t�_cj��
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\ � � �]� ^ �9_ \

� �`� ��� � B �`a b �c�d� �2ef�g�È= �h�c� ��� �

��_]��\vY�p�p`b�p`hr\vY�Uq��bdh`j�p`f�_�W�Y�e�_�|�_�Y�e�_cY�p�|�f�\vUX_�UX|�\vac_�acbobdh`e"WZY�\ip`_cUji ì °�k ì µJprb�\�Y"_�� U`_�p� ì °XÆ ì µ��³W�p`fE_c¹YX�\ip`WZbdY�U³bv� prh`\vY�Uq��bdh`j�\iprW�bdY=�� ì § � ì ¤Eio°�k·°l/X¦Æ ì §pÆ ì ¤Mi�°�kÇ°l/X¦ ¿ ¤²�à���G¦
4¡Y@prf�_wj]_~\iYôp`WZj]_vµNp`f�_chX_w_D5�WZUqprUuU`bdj]_��aX�Y"a�prW�bdY&%�¤��u°XÆR°l/X¦àU;X�azfÈp`f�\ip�p`f�_w_c¹YX�\�prWZbvY�U^bv�
j]bvprW�bdYwWZYLp`f�_yY�_�� UX_�pV\vhX_�W�Ywprf�_��{\ij�W�t�prbvY�Wï\vYu��bdhXj

m� ì §�n %n Æ ì ° mÆ ì §ËÊ2n %n � ì ¿ ¤²�à�ÁÀv¦
Â hr\vY�Uq��bdh`j�\ip`WZbdY�U���bdhð�³f�WZazf�f1¹ôUc�Z¤²�à�ÁÀv¦�\vh`_£}v\itZWZe�\vh`_VUr\vW�e�prb�x�_Va~\vY�bvY�WZac\vt��8ÂRf�_{�aX�Y�a�prW�bdY%ì|"tï\~noU�prf�_�h`bdt�_lbv� prf�_��V\vj�W�t�p`bdY�Wï\iY�WZYwp`f�_yY�_��¾acbobdh`e�W�Y�\ip`_�U`_�pc�
m�h`bdj(�{\vj]WZt�prbdY	#ÍU�|�h`W�Y�acW�|�tZ_u� �c�·��_��ôY�bG��prf�\ip

N�o&p ¨
p K
¤+q k ì mi ì Êøh>¤Eio°�k·°l/X¦X¦ º /1§ �"¿ ¤²�à�É�d¦

4ë� prf�_ � ì \vY�eÙÆ ì \vh`_lp`b]x�_lac\vY�bdY�W�a~\vt�acbobdh`e�W�Y�\ip`_cU�p`f�_�nwj�X�UXpRU`\iprW�UX�¸nL\uj]boe�W���_�ew�{\ij�W�t�êprbvYr#ÍU³|�hXWZY�a�WZ|�t�_lbv� prf�_���bdhXjs�
N?oYp ¨
p K
¤�q Æ ì m� ì Ê�%�¤£�]°�Æ³°H/X¦`¦ º /N§��"¿ ¤²�à�Í��¦
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ÂRf�_EU`W�j!X�t�pz\vY�_�b\X�U�}i\vt�WZe�W�p¡nåbi��f1¹ôUc�Z¤²�à�É�d¦]\vY"e¾¤������ô¦�h`_�¹YX�WZhX_Ep`f�_�n>e�W	d�_chu\ip�j�bdUqpux�n�\
prbipz\vt¢p`WZj]_�e�_�h`W�}i\ip`W�}v_^bv��\vYå\ih`x�W�prhr\ihXn��aX�Y�a�p`WZbdYq®u��ÂRf�_uWZY�p`_c[dh`\vtNx�_�p¡��_c_cY�prf�_�p¡��bg_�Y�e
|�bdWZY�prURbi�¢U;X�azfù\ue�W	d�_chX_cY�a�_�pr_chXjsWZU�p`f�_cY

o p ¨
p K

º ®º / º /1§«®�¤M/ Ä ¦¢Êp®�¤-/utX¦�¿ ¤²�à�Áúv¦
ÂRf�_�}i\vh`WZ\iprW�bdY�bi�8p`f�WZU�W�Y�pr_c[vhr\vtÇW�UR\uX"p`bdj�\iprW�a~\vt�t�n[7c_�h`b^��bdhR\iYôn��aX�Y�a�p`WZbdYV®ËU`WZY"ac_lprf"_y}i\vhXW�ê
\ip`WZbdYù}i\vY�W�U`f�_�U�\ip�prf�_u_�Y�e�|�bdW�Yôp`Uc��ÂRf"_�\vhXx�W�p`hr\vhqng�aX"Y�a�p`WZbdYq®(W�U�a~\vt�tZ_ceùp`f�_u[d_cY"_chr\�prWZY"[
�aX�Y�a�prW�bdY�bv�¢prf�_�prhr\iY�UX��bdhXj�\�prWZbvYÇ��® j!X�UXp{x�_�\]�aX�Y"a�prW�bdY�bi�1x�biprf�p`f�_�bdt�e�\iY�eùY�_���}i\vhXW�ê
\vx�t�_cUyWZY´bdhXe�_chyprb�azf�\vY"[d_]p`f�_^prh`\vY�UX��bvh`j�\iprW�bdYÇ�Ú4¡Y>\ie�e�W�p`WZbdYùp`b�p`f�_uprWZj]_�/�W�pyj�\~nPx�_]\
�aX�Y�a�prW�bdY´bv� X�|?p`bw�Av>}i\vh`WZ\vx�t�_cUcµ��³f�_chX_1v@W�U{prf�_uYYX�j�x�_ch�bi��e�_�[dh`_�_cU��]ÿ�Y"t�n´ÀLv@bv��p`f�_cUX_
\vhX_àW�Y�e�_c|�_cY"e�_cY�p~µ�x�_ca~\{X�U`_�p`f�_yp¡��bLUX_�p`U{bv�¢acbobdh`e�W�Y�\ip`_cUV\vh`_�acbdY"Y�_ca�pr_ce�xônEp`f�_�À�Ygprh`\vY�U¯ê
��bdhXj�\ip`WZbdYw_�¹YX�\iprW�bdY�UVbv�³¤������©¦��RÂRf�_à[d_cY"_chr\�prWZY"[]�aX�Y"a�prW�bdY�a~\vY�p`f�_chX_���bdhX_àx�_y�³h`W�pXpr_�Yù\vUV\
�aX�Y�a�prW�bdYEbv�¢W�Y�e�_�|�_�Y�e�_cY�p£}i\vh`WZ\vx�tZ_�U�WZYEbdY"_�bi�8p`f�_���b\X�h���bdhXj�U§�

®wt�¤Mi�°~�]°l/X¦ö°T® Ä ¤Eio°XÆR°l/X¦�°T® � ¤xk·°T�u°l/X¦�°T® � ¤ykÇ°XÆR°l/X¦ ¤²�à�É±d¦
ÂRf�_�acW�h`aAX"j�Uqpz\vY�a�_cUubv�Vprf�_E|�hXbdx�tZ_�j��³WZt�t�e�W�a�pr\ipr_w�³f�W�azfÈ��bdhXj WZU�p`b�x�_Eazf�bdUX_cYÇ�Ì4ë�{prf"_
��hXUXp���bdhXj ®�t{W�U�\LU�X"W�pz\ix�tZ_�azf"bdWZa�_�prf�_�YPprf�_^W�Yôp`_c[dh`\vY�e�U�bi��f1¹ôUc�Z¤²�à�É�d¦l\vY�e¬¤²�à�Í�ô¦£a~\vY´x�_
acbvY�Y�_ca�pr_�e�x�nwprf�_yhX_ctï\�prWZbvY=�

q k ì mi ì Êph § q Æ ì m� ì Êz%s« ºº / ®�t�¤Eio°T�u°l/X¦�¿ ¤²�à�Áüv¦
ÂRf�_yprbvpr\vt�p`WZj]_le�_chXW�}i\ip`W�}d_�bi�Nm@a~\iYgx�_y_D5�|�\vY�e"_ceù\iUA�

º ®wtº / §`n ®�tn � ì º � ìº / «{n ®wtn i ì º i ìº / «�n ®wtn / ° ¤²�à�É�d¦
prf"_ch`_���bdh`_�f1¹®�8¤²���Éüd¦�x�_ca�bdj�_�U

q ¤yk ì Ê n ®�tn i ì ¦ mi ì Êøh § q ¤ËÆ ì Ê n ®wtn � ì ¦ m� ì Êc% « n ®wtn / ¿ ¤²�à�É�d¦
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��W�Y�ac_Lp`f�_EbdtZeÈ\vY�e�Y�_��sa�b�bdhXe�WZY�\ipr_�Ucµ|i ì \vY�eÌ� ì \vh`_EacbvY�U`W�e�_chX_ceÈf�_chX_g\iU]W�Y�e�_�|�_�Y�e�_cY�pcµf1¹®�ï¤����Éüd¦8a~\iY�f�bdt�e�WZe"_cY�prW�a~\vt�t�n�bdY"t�n�W���p`f�_�a�b�_Dü]acWZ_�Y�prU1bv��p`f�_ mi ì \vY�e m� ì UX_c|�\ihr\ip`_ct�ny}i\vY�W�U`f=�

k ì §�n ®wtn i ì °XÆ ì §�Ê}n ®�tn � ì ° ¤²�à���G�d¦
��Y�\itZt�n�tZ_c\~}�W�Y�[l�

%5§ h « n ®wtn / ¿ ¤²�à���d�G¦
ÂRf�_�h`_���bvh`_�f�¹ôU��ï¤������G��¦Çn�W�_ct�e�UÇprf�_�prh`\vY�Uq��bdh`j�\iprW�bdY�\vY"e�f1¹®�ï¤������d�©¦·|�h`bG}oWZe"_cU·prf�_ðacbvY�Y�_ca�prW�bdY
x�_�p¡��_c_cYgprf�_yY�_�� �{\ij�W�t�prbvY�Wï\vY�~û\vY"e�p`f�_ybdtZeEbdY�_i��óf�_cYEprf"_�[d_cY�_�hr\ip`WZY�[umKX�Y"a�prW�bdYwWZU�bv�8p¡no|�_ ® Ä µ"p`f�_lprh`\vY�UXW�prW�bdY���hXbdj(¹®µ " prb^¹®µ � ac\vY
x�_à\iacacbvj�|�t�WZUXf�_cewx�n�\u¶·_c[d_�Y�e�h`_yprh`\vY�Uq��bdh`j�\iprW�bdYÇµoU`W�Y�ac_

n ®wtn � ì §ËÊ´Æ ì ° ¤²�à���©Àv¦
prf"_ch`_���bdh`_�® Ä ac\vYgx�_ye�_���Y�_cegWZYwpr_�h`j]URbv��®�tR\iacacbvh`e�W�Y�[^prbuprf�_yh`_�tï\ip`WZbdY® Ä ¤Eio°XÆR°l/X¦1§«®wt�¤Eio°T�]°H/X¦·«Vq ì Æ ì � ì ¿ ¤²�à���G�d¦
�iX�x"UXprW�p~X"p`WZY�[E®�t�x�\iaT�LWZY�prbEf1¹®�ï¤����Éüd¦�µ®bdY"_�ac\vYw��Y�eEprf�_yhX_ctï\�prWZbvY

k ì §�n ® Än i ì °T� ì §�n ® Än Æ ì ° ¤²�à���~��¦
\vY�e

%5§ h « n ® Än / ¿ ¤²�à���©úv¦
��W�j�W�tï\vhXt�nge�_���Y"_�® � § ®wt�Ê���i ì k ì \vY"eø® � § ®wtN«(� Æ ì � ì Ê��dk ì i ì µ8bdY�_Lac\vY>_c\vU`W�t�nbdx"pr\vWZY

i ì §�Ê n ® �n k ì °XÆ ì §ËÊ n ® �n � ì °�%5§«h « n ® �n / ° ¤²�à���G±d¦
\vY�e

i ì §ËÊ1n ® �n k ì °T� ì §�n ® �n Æ ì °�%5§ h «{n ® �n / ¿ ¤²�à���©üv¦



íYêZ� sùÑ�Ýàß Ô Ö Ô8Ó²è ß�Ù É æ�ß Ô8Ò Ç�Ö�æ�ãåß â©Ó Ö Ô Ò




�Ö�Ù â�� ãåß Ô Ô � Ó
Ò�â æ Ó Ø8× âGÓ Ö Ô ÇëÖ®æ â©ç Ú���Ö Ô Ù Ó
Ô Úôß�æ ò Úôæ â ×Jæ©Ø1Ú �V� ß�ã Ó Ù â Ö Ô8Ó ß Ô ígêZë

\ � � �]� ^ �9_ �

� ��a9����� �`� � � ���;���&�?� ���c� ��� e��g� �c� �
� �!� a���� ����� � �����c� �c� �{^ � �`� ��a9����� �?�d�

���A�f�u���j���A�¡ £¢£�¡��¤O�£�5¤J¥1¢¦ ¦�u�O��¢T¤O�1hc§ �A@©¨ � @�ª¬«MNÝ�A@|­ö�A@ 3®t
¯°�O±	²6� @|­ tÄ ¶ @W@{� Ä@�³ ¢Q´ µ¶�·µ��H¢¦�l��u�¡���¶�A ¦��7°¥1¤O���¹¸�¢¦±H�u�H¢£ºlX»�u¢£�O�¼¤O±
687 § �A@L¨ � @�ªw« �½ÌP ¢ BED F GJILK+D F NQP-R ¨TS F G K¨l¾ F�F D ¨F��¿ ¨ §£�5À�� ª

�u�¡�°�c¢£��Á��l¢¦��¯°¢¦Á� £� ³ µ¶�¹¯�¤O��±l�A QÂA���l���}���A�H¥�¤J £¢97°¤J�u¢¦�A�2¯°�A�¡±H��¤J�8�Ã¤O��¸��l�����u�¡�°�l¥1¤O |�°���0�lÄOÅ´M�l�O¥Æ�u�¡�Ç´M�O £ £�Èµ�¢¦��Ä��*µ¶�1�0ÉgX�¤J�u¢¦�A��±
�� �&Ê�ËÌ�Í �A@ Ê Ä¥¤Ì�Í � @Î687 § �O@O¨ � @°ªÏ« �� ´+Ð Ä µ ´ Æ Ä@ µ¢Ê ´+Ð Æ @ µ Ä « � Ì�Ñ §£�5ÀÒ² ª



íYê�Ï 
LÑ¼
�Ö�Ù âÈ� ã�ß Ô8Ô � Ó+Ó�â�ÔiÓ Ø8× â©Ó Ö Ô ÇëÖ Ô�â©ç Ú��gÖ Ô Ù Ó²Ô Úoß Ô ò Ú ÔGâ × Ô Ø1Ú �V� ß�ã Ó Ù â Ö Ô8Ó ß Ô
Õ9�0��#Ö±�×��l±W�®¯°¤O £¯§X� T¤L�u�5�l���Ç���A�l¥1¤O ¦¢97�¤L�u¢£�O��¢£�Ø�l�°ÄA�l¤O �À

¯ í ò�Ù õwÚ « o ËÌ Í �A@ o Ä¥¤Ì Í � @0687 § �A@L¨ � @�ª
« �½ o ËÌ Í �A@ o Ä¥¤Ì Í � @ P ¢ BED�FHG K¨ ¾ FÛFHD ¨F��¿ ¢ I©K+D�FONQP-R ¨TS F��¿
« ²©þ½ o ËÌ Í �A@ ¯ Ì § 3®t �A@S p ª P

¢ BED�FlG K¨l¾ FÛFHD ¨F� ¿
« ²©þ½ ¯ Ì §E3®t�nn N ª�o ËÌ Í �A@ P ¢ BED�FlG K¨u¾ FÛFHD ¨F� ¿
« þ½ ²�þ S p¶ @H@ ¯ Ì §-� nn�Ü ª P r ¨ P�Ý Ä	Þ § Ü ª §£�5Ààß ª

µ����0�l�®� « á K¬ Äcª ¿£â FÛF ¤O�¡¸ Ü « Ã¬ Äcª ¿£â FÛF À�¯ Ì §Mã ª ¢£±��u���'7°�0�l�O�l���A�H¸��°���¬�0±l±l�0 ä´aX¡��¯0�l¢£�A�rÀ�4*�1�u�¡�¯�¤J±l���J´ Ü � � ³ �u���·¯°�A¥åÁ� £�0¥1�0�Ø��¤O�WÅ¹�°�H�l�A�æ´aX���¯0�l¢£�A�ç¯�¤J��ºè�j�D5»Á�¤J��¸��°¸é¢¦��¤O�ê¤O±HÅ
¥åÁ¡�u�J�u¢£¯�l�0Á��l�0±l�0�8�u¤J�u¢¦�A�
P�Ý Ä	Þ § Ü ª�« P ¢Yr ¨¬ þ Ü §¯��ë �² Ü Ä ­ ��ìÈß§�² Ü Ä ª Ä ë ��ìÈßíì�ú§�² Ü Ä ª � ­ ìÈìÈì ªî¨ §£�5Àðï ª

�u�å�Aº¡�u¤O¢£�
¯ í ò�Ù õwÚ « þ½ ² S p¶ @H@ ¯ Ì §M� nn�Ü ª �Ü §¯��ë �² Ü Ä ­ ��ì©ß§�² Ü Ä ª Ä ë ��ì©ßÇì�ú§�² Ü Ä ª � ­ ìÈìÈì ª

« þ½ ² S p¶ @H@ §q� ­ �² Ä � Ä n Än�Ü Ä ­ ìÈìÈì ª �Ü §q�fë
�² Ü Ä ­ �æì�ß§�² Ü Ä ª Ä ë ��ìÈßíì�ú§+² Ü Ä ª � ­ ìÈìÈì ª Ñ

é®�J�u�í�u��¤L�
Üòñ n ñnòÜ ñ Ü

¢ í « §Wë�� ª ñ §Ev ­Yó ë � ªÎô§Ev¹ë � ªîô Ü ¢ í ¨ §£�5ÀÁú ª




öõä÷ â�� ãåß�øùø �¼ú Ó�âÈÔ úEû ü â úEõäøpÇÛõ Ô�â©çCý �çõèøù÷Eú+ø ý ß Ô òþý8ÔGâ ü Ô û ýi�V� ß�ãzúE÷ â õäø ú�ß�ø ígêZ�

0 2 4 6 8 10
u

0

1

10

E
X

P
(u

2 ) e
rfc

(u
)

  

ÿ ú��èü Ô©ý 
��²í�î �»�A ¦¢£¸z ¦¢£���}¢¦±��u�¡�¼ÂJ¤O 	X��}�O´ P r ¨ P�Ý Ä	Þ § Ü ª ³ �u�¡�¹¯°¢£�H¯° ¦�°±Ã¢£±ö�l���}×��H±H� �*µ¬�é�l�°�l¥¤OÁ�Á��H��5¡¢¦¥�¤L�u¢£�O� ³ ¢�ÀÖ�OÀù¯�¤O ¦¯AX� £¤J�u�0¸·ºØÅ Ä § Ü ª�« t� ¤ r §¯�¡ë tÄ r ¨ ­ t�� �< Ä r ¨ @ ¨ ª Ñ �f���°�H�0´M�A�H�X¼¥!X�±H�æºä�ÇÄA�l�°¤J�u�0� �u��¤O�ê²��u�[�O�0�°Áé¤J¯°¯AX¡�u¤O¯ÎÅAÀ��;�A�H�Ç�l�°�H¥1±fµ¶�A�r# �®�¡�° £Á	À
µ����0�l�jv ¨îó ¤O�H�j¢¦�Ø�u�°ÄO�°�l±æ¤O�¡¸;v ¨îó	�«�
 ³ �l���°�H�0´M�A�H�
½ þ � ¶ @W@² S p ì�¯ í�
 Ù�� Ú « �

Ü §q��ë
�² Ü Ä ­ ��ìÈß§+² Ü Ä ª Ä ë ��ìÈßíì��§�² Ü Ä ª � ­ ìÈìÈì ª

­ �² Ä § �Ü ª Ä �Ü §�² ô ëzïÇì©ßÇì �² Ü Ä ­�� ì��íì ��ìÈß§+² Ü Ä ª Ä ë��íì��þì ��ì©ßíì��§�² Ü Ä ª � ­ ìÈìÈì ª
­ �² Ä ì�ï Ä § �Ü ª � �Ü §Eï ô ë �¡ô² ô �² Ü Ä ­ � ôï ô ��ì©ß§�² Ü Ä ª Ä ë � 
¡ô�¡ô ì ��ì©ßíì��§�² Ü Ä ª � ­ ìÈìÈì ªÀÀÀ
« �� Ü Ä ëz� Ä ë �² Ü Ä �² ô n Än � Ä � Ä� Ü Ä ëz� Ä­ ��ì©ß§�² Ü Ä ª Ä �ï ô n �n � � �{�� Ü Ä ëz� Ä ë �fì©ßíì��§�² Ü Ä ª � ��¡ô n ³n � ³ � ³� Ü Ä ëz� Ä ­ ìÈìÈì §£�5À �Aª

µ����0�l��� Ü tL��� « � N tO3®t��îI<�5¢£± �H�°ÉYX�¢£�H�°¸¹¢¦�¹�\X�� ¸��0�l¢QÂO¤L�u¢£�O�}¤O��¸}�l���5´M�A ¦ £�Èµ�¢£�¡Ä�¢£¸¡�°�Ø�u¢Q�*Å���¤J±



�Yê��ó
��¼
öõä÷�� �! #" ø ø%$¼ú Ó � Ô úMû ü&�©úMõäøøÇÛõ Ô ��' ý �;õäøù÷+úEø ý("¡Ô òþý8Ô �©ü Ô û ý*)V�+", úE÷-�Èõäø ú " ø
ºä�°�°�2X�±H�°¸

�¬ � ­ / Ä « Ëq í�. Ì Æ í § 
Øª / í ¨ §£�5À/� ª
µ�¢¦�l�ÙÆ í ¤O± �l���Ç�8�l�êÕ9�0ÄA�°��¸¡�l�Ç´aX���¯0�l¢£�A�	À

Îþ�0×��¡� 0
§ Ü ¨ � ª�« ¯ Ì §M� nnòÜ ª ¬ 1 P r ¨ P�Ý Ä	Þ § Ü ª« ¯ Ì §M�çnnòÜ ª § �Ü ë �² Ü � ­ P r ¨ o Ër Í ã ß P ¢ Ö ¨²Lã � ª

« �� Ü Ä ëz� Ä ë �ï ² Ü Ä ­ � Ä§ Ü Ä ëz� Ä ª � � Ä ­ ¯ Ì §-� nn�Ü ª P r ¨ o Ër Í ã ß P ¢ Ö ¨²Lã � ¨ §£�5À2� ª
�u���0�l�Î´M�A�l�

¯ í3
 Ù�� Ú « ² 1½ S p² ¶ @W@
0
§ Ü ¨ � ª�« � Ñ §£�5À24 ª

���A� �u�¡�j±H�°¯0�A��¸ê�0ÉYX�¤J�u¢¦�A�¼¢£��ß¡ÀÒ² � ³ ���O�l¢£¯0�Ç�l��¤J�´ �O@ µ « o ËÌ Í �A@9o Ä¥¤Ì Í � @6�A@Î687 § �A@J¨ � @°ª
« ë S p nn N o ËÌ Í �A@9o Ä¥¤Ì Í � @0687 § �A@L¨ � @�ª
« ë ² 1½ S p² ¶ @W@ nn�Ü

0
§ Ü ¨ � ª §��®À�� 
Aª

¤O��¸
´ �A@ ¯0�A±ä²{� @ µ « o ËÌ Í �A@Co Ä¥¤Ì Í � @6�O@ ¯°�O±ä²{� @0687 § �A@L¨ � @Èª

« ë S p nn 3®t o ËÌ Í �A@9o Ä¥¤Ì Í � @Î687 § �A@L¨ � @Èª
« ë ² 1½ S p² ¶ @H@ nn �

0
§ Ü ¨ � ª Ñ §��®À��d� ª



5 õä÷�� �! 6" øùø7$¼ú Ó � Ô úEû ü&�ÈúEõäøpÇÛõ Ô ��' ý �çõèøù÷Eú+ø ý!"�Ô òþý8Ô �©ü Ô û ý*)V�+", úE÷-�Èõäø ú " ø �gê��
8®�J�u� ´ �A@ ¯°�O±ä²{� @ µ « ´�Ð Ä µ
ë ´ Æ Ä µ?¢£±����0ÄØ¤J�l¢¦ÂA� µ��¡�°� ¶ @W@ G9
 À����l�A¥{¤Oºä�ÈÂA�f�*µ¬�Ç�0ÉgX�¤J�u¢¦�A��± ³�A���j¤O�H�l¢QÂA�°±æ¤J�

´�Ð Ä µ « ´ �A@ µ ­ ´ �A@ ¯°�O±	²6� @ µ
« ë ² 1½ S p² ¶ @W@ § nn�Ü ­ nn � ª

0
§ Ü ¨ � ªÎ¨ §��®À��©² ª

¤O��¸
´ Æ Ä@ µ « ´ �A@ µ�ë ´ �A@ ¯°�O±ä²{� @ µ

« ë ² 1½ S p² ¶ @H@ §fnnòÜ ë nn � ª
0
§ Ü ¨ � ªÎ¨ §��®À��Èß ª�f���0�l�0´M�O�l�

´�Ð Ä µ ´ Æ Ä@ µ « § ² 1½ S p² ¶ @W@ ª Ä §
0
Är § Ü ¨ � ª ë

0
ÄÆ § Ü ¨ � ªlªî¨ §��®À���ï ª

¤O��¸ ´�Ð Æ @ µ ¢£±°7°�0�l�å¸lX��Ç�u�Ã�u�¡�j±WÅ
¥1¥å�0�l�HÅ ³ �¡�°��¯0�
§ ² 1½ S p² ¶ @W@ ª Ä §

0
Är § Ü ¨ � ª ë

0
ÄÆ § Ü ¨ � ªlª�« � ÄÌ Ñ §��®À���� ª

�iX�º¡±H�u¢Q�~X¡�l¢£��Äå½!´M�l�O¥ f�ÉòÀ?§£�5À:4 ª ³ �O���ÇÄA�0�l±0
Är § Ü ¨ � ª ë

0
ÄÆ § Ü ¨ � ª�« ï ¶ Ä@W@ � ÄÌN Ä Ü Ä

0
Ä § Ü ¨ � ª §��®À�� �Aª�f���0�l�0´M�O�l�Ç�A���Ç¯�¤J�ç±H�A ¦ÂO�þ´M�A� Ü ´M�l�A¥ fwÉòÀù§£�5À�� �Øª ¤O��¸¹�u�¡�°�ç¯�¤O ¦¯AX� £¤J�u�í½�´M�H�A¥ f�ÉòÀQÀù§��5À:4 ª À~í�°�0Á�¢£��Ä

0
§ Ü ¨ � ª �u� �u���í×��H±H�æ�A�H¸��°���O´ tr ³ �A���Ç�Aº¡�u¤O¢£��± S p « � N Ä ë�3 Ät � Ì ¤O��¸ç½ « ² 1 � Ì ³µ���¢¦¯��ê¤OÄO�l�°�íµ�¢Q�u�2f�ÉäÀù§Eß¡Àðß"� ª Àw~í�0�°Á�¢¦��Äå�l�Ã�u���í�u�¡¢£�l¸¹�l�°�l¥�ÄA¢¦ÂO�°±0
§ Ü ¨ � ª<; �� Ü Ä ë�� Ä ë �ï ² Ü Ä ­ � Ä§ Ü Ä ë�� Ä ª � � Ä ­ ßßØ² � Ü � ­ ²Lï Ü Ä � Ä ­ ßL�u�§ Ü Ä ëz� Ä ª>= � Ä ¨ §��®À���� ª0
r»§ Ü ¨ � ª<; ë Ü§ Ü Ä ëz� Ä ª � � Ä x ��ë �Ä Ü Ä ­ =� � Ä§ Ü Ä ëz� Ä ª Ä ­ ���ßØ² � Ü � ­ ï 
 Ü Ä � Ä ­ ���L�u�§ Ü Ä ëz� Ä ª � y ¨ §��®À��?� ª0
Æ § Ü ¨ � ª<; �§ Ü Ä ëz� Ä ª � � Ä x �æë � Ü Ä ­ �Ä � Ä²�§ Ü Ä ëz� Ä ª Ä ­ ï!�ßØ² � Ü � ­ �©² Ü Ä � Ä ­ �{�§ Ü Ä ëz� Ä ª � y Ñ §��®À��?4 ª



�Yê�@ 5 � 5 õä÷�� �! #" ø ø%$¼ú Ó � Ô úMû ü&�©úMõäøøÇÛõ Ô ��' ý �;õäøù÷+úEø ý("¡Ô òþý8Ô �©ü Ô û ý*)V�+", úE÷-�Èõäø ú " ø

5e−06 1e−05 1.5e−05 2e−05
δ2

0

5e+09

1e+10

1.5e+10

2e+10

b1
−2

ÿ ú��èü Ô©ýA5 �CBED �f���¹¯°�O¥1Á�¤J�l¢£±H�A�c�O´��u�¡�¹�l�°±;X� ¦�l±Ã�O´ X tÎÀ6�f���¼Á�¤O�l¤O¥å�0�u�0�l±!X¡±l�°¸Y¤O�H�¼3®t «
� Ñ P ë�ß ¨ ¶ @W@}« � 
 §�F ªî¨ � 
G
 §IH ªÎ¨ ² 
G
 §KJ ª ÀL�f���}±l�O £¢£¸� £¢¦���°±�¤O�l�å�u���1�l�0±�X� Q�´M�l�A¥d�0ÉYX�¤J�u¢¦�A� §��®ÀÒ² 
Aª ¤O�¡¸��u���·±HÅ
¥öºä�A £±5¤O�l��´M�H�A¥d�u���·±l¢¦¥!X� T¤L�u¢£�O�rÀ�8®�O�l��u���í�l��¢£�H¸¹±l�A ¦¢£¸¼ £¢¦���þ¢£±f±;X�Á�Áä�A±l�0¸;�l� ×¡�æ�l���Ç±lÉYX�¤O�H�°±0À

���A���l���¼¤Oºä�©ÂO�}´aX���¯Î�u¢£�O��±��u�éºä�¹¯°�O�8ÂO�°�HÄA�°�Ø� ³ �u���¹�¡�°¯°�0±l±l¤O�HÅ�¯0�A��¸�¢Q�u¢£�O��±ö¤O�H� Ü G ²�¤J��¸
Ü Ä §q��ëNM Ä ª�G �OÀ

Îþ�0×��¡�Ç�l���ÇÉYX�¤O¸��;X�Áè�O £�Ç¥1�
¸��þ�l�u¤O��±W´M�°�f´aX���¯Î�u¢¦�A� X t ¤O±f´M�A ¦ £�Èµ�¢£��Ä
X t « � ²6Q @ ´ �A@ ¯0�A±è²{� @ µ��; Q @§N¶ @H@ Ü Ä M��ëOM Ä ��ë

tÄ r ¨ ³ þQP ¨SR ¨< tc¢ R ¨ @ ¨ ­ � �� Ä trUT,V þ t Ä R ¨ þ R T< tc¢ R ¨ @ T��ë t� r ¨ Ä þ R ¨< tc¢ R ¨ @ ¨ ­ �� Ä tr TWV þ Ä � R ¨ þ � R T< tc¢ R ¨ @ T Ñ §��®ÀÒ² 
Aª�f���0�l�0´M�O�l�æ¢£� Á��l¢¦��¯°¢¦Á� £�¬�A����¯�¤O�å¯�¤J £¯AX¡ T¤J�l� X t?�A��¯0� NÈ¨ 3®t�¤J��¸ ¶ @W@ ¤O�l��ÄA¢QÂA�0�rÀX8®�J�u�
0
§ Ü ¨ � ª¢£±ö¤�¯°�A¥åÁ� £¢¦¯�¤J�l�°¸�´aX¡��¯0�l¢£�A� ³ �l���}ÂJ¤O 9X¡�}�A±l¯0¢£ ¦ T¤J�l�°±·�l�°�H¥ ºØÅz�u�0�l¥çÀZY5± ¤é�l�0±�X� Q� ³ �u�¡¢£± ¤OÁ*[Á��H�©5»¢¦¥�¤J�l¢£�A�ç¢£±5ÄA�»�
¸ê�O�� ¦Å¼µ����0� ¶ ¢£±®±l¥1¤O £ +À5���A�5¤}¯°�°�W��¤O¢¦�é3®tæ�A���jµ¬�uX� £¸éÁ��H�0´M�0�þ T¤O�HÄA�°�



5 õä÷�� �! 6" øùø7$¼ú Ó � Ô úEû ü&�ÈúEõäøpÇÛõ Ô ��' ý �çõèøù÷Eú+ø ý!"�Ô òþý8Ô �©ü Ô û ý*)V�+", úE÷-�Èõäø ú " ø �gêZÍ
N �l�åÄO�0�'f�ÉòÀù§��5Àà² 
Øª ¯0 £�A±H�°�f�u�ö�l���Ç�l�°¤O r�l�0±�X� Q� ³ �¡�©µ¶�0ÂO�°� ³ �l���íÁè�0�H��X��lº�¤L�u¢£�O�ç�Dd	�0¯0�æ¢£±¬±l¥1¤O £ µ���¢¦ £� N ¢£±w�l�0 T¤J�l¢¦ÂO�° ¦Å� T¤O�HÄA�OÀ?�?¢£Ä¡ÀÝ�5Àà²j±l�¡�©µ�±|�u���æ¯°�O¥1Á�¤J�l¢£±H�A� ºè�Î�*µ¬�0�°���l���æ±l¢£¥�X� T¤J�l¢£�A� ¤J��¸�u�¡�Ã¯�¤O ¦¯AX� £¤J�u¢¦�A�rÀj���A� ¶ I � 
\
 �u���Ã¯°¤O £¯§X� T¤J�l¢£�A�ê�l�°±;X� ¦�í¤OÄA�l�0�°±íµ¶�° £  µ�¢¦�u���l��� ±l¢¦¥!X� T¤L�u¢£�O� ³���Èµ¶�0ÂA�0� ³ µ����°� ¶ ¢£±ö £¤O�lÄA� ³ �u�¡�}�l�0±�X� Q�ö¢£±����O�öÄO�»�
¸rÀé�KX��W�u���0�ö¸�¢£±H¯AX�±H±l¢¦�A�c¯�¤O�cºä��´M�\X¡��¸¢£�A]¬��¤OÁ¡�l�°�5�ò�uX��5¤Jºè�\X»�®�l����ÉYX�¤O¸¡��X�Áä�A £�j�u�l¤O��±H´M�0�®´aX��¡¯0�u¢¦�A�rÀ^�f���0�l�ö¤1Á����°�¡�A¥1�0���A ¦�AÄA¢£¯°¤O ´M�A�H¥!X� T¤ö¢¦±°X�±l�0¸;�l�å±H�A ¦ÂO�í�u��¢¦±f¥�¤J�l���°¥1¤J�l¢£¯�¤J èÁ��H�Aº� ¦�°¥çÀ



�_�Yê 5 � 5 õä÷�� �! #" ø ø%$¼ú Ó � Ô úMû ü&�©úMõäøøÇÛõ Ô ��' ý �;õäøù÷+úEø ý("¡Ô òþý8Ô �©ü Ô û ý*)V�+", úE÷-�Èõäø ú " ø



` úa�äø " ÷ Ó Ç Ô õ  5öý!", ò õ Ó ú��ÈúEõäø�b�õäøùú���õ Ô ���_�

\ � � �]� ^ �9_ �

c �ed�� �`a�� e��z�!� � ���d� � �����9�c� ���
��� �9���g�

r

a

λ0 −λ0

b

θ

ÿ ú��èü Ô©ýgf �a�,D ]¬��¤O�lÄO�j¸¡�°��±H¢¦�*Å¼�A�¹�u�¡�j±ih��H´E¤J¯°�j�O´�¤Ã¯ÎÅ» ¦¢£��¸¡�°�°À
Y5±�¢£±f±ijO�Î�u¯����0¸�¢£�¼�?¢¦Ä�À,]5À�� ³ ¯0�A��±l¢¦¸��°��¤Ã ¦¢£���þ¯���¤O�lÄA�Ç¢¦��±l¢¦¸��í¤O�¼¢£�»×���¢¦�l�° QÅ� ¦�A��ÄÃ¯°¢¦�l¯kh� T¤O�¯°�O��¸Wh�¯Î�u¢£�¡ÄÃ¯0Å
 £¢¦��¸��°�¶µ�¢¦�u�¹�l¤O¸�¢Ch�± �°ÀXlÛ´C�l���þ £¢¦���5¯���¤O�lÄA�í¸¡�°��±H¢¦�*Å}¢¦±^m Ì ³ ¤O��¸¹¢Q� ¢¦± �\n�¯0�°�Ø�u�0�ºØÅ2¸�¢£±W��¤O�¡¯°�1¤ ³ �u���0���u�¡�å¢¦¥�¤JÄA�Ã¯���¤O�HÄA�¼ëom Ì ¢¦±j ¦�»¯°¤J�u�0¸�¤J�j¸�¢£±W��¤O��¯0� X « Ý ÄUp\q ´M�H�A¥��u�¡�



�_�(B f � ` ú��äø " ÷ ÓsrÛÔ õ  5öý!", t õ Ó ú-�©úMõäø%b õäø ú-�Èõ Ô
¯°�0�Ø�u�°�0Àu�f�¡�j�0 £�0¯0�u�H¢£¯íÁä�O�u�0�Ø�u¢T¤J 	´M�A� �u�¡�Ç�*µ¶�� ¦¢£���5¯���¤O�lÄO�°±æ¢£±fÄA¢QÂA�°�¼ºØÅví§3wÝ ªw« m Ì² 1yx Ì  £�z��wÝ ë�wq �©ë m Ì² 1&x Ì  ¦�z��wÝ ë wX � ¨ §K]5À�� ª
µ����0�l� x Ì ¢£±æ�u���ÃÁä�°�H¥1¢Q�l�l¢¦Â
¢¦�*Å¹�J´|ÂJ¤O¯khWh�¥çÀ{�f���Ã¯���¤O�HÄA�ö¸��0��±l¢Q�*Å��A���l���ö¢¦��±l¢¦¸��ö±|h¡�H´E¤O¯0�ö�O´�u�¡�j¯ÎÅ
 £¢£�¡¸��°�f¯°¤O�;ºä�Ç¯�¤O ¦¯3h� £¤J�u�0¸¼º8Å} § Ý ¨�~Oª « x Ì�� Ù « ë x Ì�� ví§3wÝ ª« ë m Ì² 1 Ý Ý Ä ë qÂÄÝ Ä ­ q Ä ë&² Ý q ¯°�O± ~ §K]5ÀÒ² ª8®�J�u�

Ý Ä ë q ÄÝ Ä ­ q Ä ë&² Ý q ¯0�A± ~ «��{� § � ­�� Ù �3�����ë � Ù � ��� ªw« � ­ ² Ëq � . t § q Ý ª
� ¯°�A±�v ~»¨ §K]5Ààß ª

�u�¡�°�l�Î´M�A�l� } § Ý ¨S~Aª�« ë m Ì² 1 Ý�� � ­ ² Ëq � . t § q Ý ª
� ¯°�A±�v ~�� Ñ §K]5Àðï ªl*� �l�°¤O £¢Q�*Å��u�¡�fºè�°¤O¥ ¢£±?���O�|¤í £¢¦��� ¯���¤O�HÄA� ³ ¤O�¡¸å¢Q�u±��l�u¤O��±WÂA�0�l±l�æ¸�¢¦¥1�0��±l¢¦�A�Ã¢£±�¯0�A¥åÁ�¤O�u¤Jº� £�¬�l��u�¡���u¤O¸�¢Ch�±9�O´8�u�¡��ºè�°¤O¥ Á�¢¦Áè� ³ �u���0�l�0´M�O�l���A������¤O±r�u��¢£�Ø�l�°ÄA�l¤J�u���ÈÂO�°�9�u����¯kh��l�H�°�Ø�ù¸�¢£±W�u�H¢£ºWh¡�l¢£�A��O´|�u��� ºä��¤O¥g�u�¼ÄA�Î�í�u��� ¯���¤O�HÄA� ¸��°�¡±l¢¦�*Å��A���l�����¬�°¤O¥<� �O±l¢¦�l¢£�A�?�ç�A��¢¦�l�A�°À^�*h�Á�Áä�A±l� �u�¡�ºä��¤O¥ ��¤O±í¤}¯kh��l�H�°�Ø�j¸�¢£±W�u�l¢¦ºWh¡�l¢£�A�+� 6 § q ¨�~ � ª ³ µ����°�H�s�;¢¦±5�u�¡�ö�u�O�u¤O ?¯kh��l�H�°�Ø�Ç�O´w�u���Ãºä��¤J¥ ³6 § q ¨�~ � ª ¢¦±f�u���·���A�l¥1¤O ¦¢��°�0¸;ºä��¤J¥d¸�¢£±W�u�l¢¦ºWh¡�l¢£�A� ³ �l���°�;�u���j�u�O�u¤O C¢£¥1¤OÄA�Ç¯���¤O�HÄA��¸��0��±l¢Q�*Åç�A��u�¡�j¢¦��±l¢¦¸��í±|h¡�H´E¤O¯0�j¢¦±fÄA¢¦ÂO�°�çºØÅ

},� § Ý ¨�~Aªw« ë �² 1 Ý o Í q o Í ~ � 6 § q ¨�~ � ª � � ­ ² Ëq � . t § q Ý ª
� ¯°�O±�v�§ ~ ë ~ � ª�� §K]5À/� ª�®±ih�¤O £ QÅ��l�����¬��¤J¥�� �O±l¢¦�l¢£�A�È�ç�A��¢¦�l�A�ö¯0�A��±l¢¦±H�l±Ã�O´®�*µ¶�2�A�ö´M�Gh����l�Gh��¡¸Y¥å�0�u¤O ¬±W�u�l¢¦Á�± ³¤O��¸ �u�¡�0Å1¤O�l��¢¦��±H�u¤O £ ¦�°¸Ã±HÅ
¥å¥1�Î�u�H¢£¯�¤J £ ¦Å�¤O�H�Gh���¸ �u���æºä��¤O¥hÁ�¢¦Áè�f¯0�°�Ø�u�0�°À��*h�Á¡Áè�A±H�æ�l���æ�AÁè�0�¤O��ÄO £���O´9�A�¡�5±H�l�l¢¦Á�¢£±w´M�l�O¥ ~ Ì �u� ~ Ì ­g��~ ³ �u�¡�°���l���®�l�O��¤O ò¯���¤J�lÄA�®�A�1�l��¢£±|±H�l�l¢£Á1¢£±|ÄA¢¦ÂO�°�1º8Å

i¡§ ~ Ì ª « o �K���W�E��I� Í ~ },� § Ý ¨�~Oª
« ë �² 1 Ý o Í q o Í ~ � 6 § q ¨�~ � ª � ��~æ­ Ëq � . t ïv § q Ý ª

� ¯°�A±�v�§ ~ Ì ë ~ � ­%��~ p ² ª ±l¢¦�fv ��~ p ² � Ñ



` úa�äø " ÷ ÓsrÛÔ õ  5öý!", t õ Ó ú��ÈúEõäø�b�õäøùú���õ Ô ���(�
Y5¸�¸¡¢£��Ä�h�Á;¤O £ è´M�Gh��f±l¢¦ÄA��¤O ¦±¬´M�l�O¥d¤ö´M�Gh��>[Û±H�l�l¢£Á �¡��� ³ �O���ÇÄA�0�l±

i¡§ ~ Ì ª9­ i¡§ ~ Ì ­ 1 p ² ª9­ i¡§ ~ Ì ­ 1 ª9­ i�§ ~ Ì ­ ß 1 p ² ª�« ë ²¢�1 Ý � ��~­ o Í q o Í ~ � 6 § q ¨�~ � ª Ëq � . t �v § q Ý ª�£
� ¯0�A±�ïAv�§ ~ Ì ë ~ � ­%��~ p ² ª ±l¢¦�æ²Jv ��~�� Ñ §K]5À �Aª�®±ih�¤O ¦ ¦Å q(p Ý ¢£±5±H¥�¤J £  ³ �l���°�H�0´M�A�H���u�¡�·×��H±H�þ�l�°�l¥g¢£±��u�¡�ö¸��A¥å¢£��¤J�8���l�°�l¥ ¤O��¸ê¢¦�®¢£±5Á¡�l�AÁä�A�>[�u¢¦�A��¤O ä�u� �u���Ç¯kh��l�H�°�Ø�æ�O´ �l���Çºè�°¤O¥çÀ

�*h�º�±W�u�l¤O¯0�l¢£��Ä �*µ¬�å�AÁ�Áä�A±H¢¦�u�í±W�u�H¢£Á¼±l¢¦ÄA��¤O ¦±fÄA¢¦ÂO�°±
i¡§ ~ Ì ª ëzi¡§ ~ Ì ­ 1 ª|« ë �² 1 Ý o Í q o Í ~ � 6 § q ¨�~ � ª¤ Ëq � . t �²Lv¹ë � § q Ý ª Ä

�¢¥ t ¯°�A±È§�²Jv¹ë � ª § ~ Ì ë ~ � ­���~ p ² ª ±H¢£�C§+²Jv¹ë � ª>��~ p ² ¨ §K]5À/� ª
~í�°�0Á�¢£��Ä �A�¡ ¦Å��l���Ç¸��A¥å¢£��¤J�8�f�l�°�H¥ ³ �O���Ç�Aº¡��¤J¢£��±

i¡§ ~ Ì ª ëzi¡§ ~ Ì ­ 1 ª; ë ïG�1 Ý Ä ±H¢£� ��~ p ² o Í q o Í ~ � 6 § q ¨�~ � ª q ¯0�A±È§ ~ Ì ë ~ � ­%��~ p ² ª
« ë ïG�1 Ý Ä ±H¢£� ��~ p ²§¦�¨Mãª©�¯0�A±È§ ~ Ì ­���~ p ² ª9­ ¨I«¬©�±l¢¦�C§ ~ Ì ­%��~ p ² ª�­
« ®¯±° ë £�²³ Ù�´ ±H¢£� �E�Ä ¨Eãª© ¢¦´ ~ Ì ­%��~ p ² «�
ë £�²³ Ù�´ ±H¢£� �E�Ä ¨I«G© ¢¦´ ~ Ì ­%��~ p ² « 1 p ² ¨ §K]5À2� ª

µ����0�l�µ¨Eãª© « Ê Í q Ê Í ~ �k¶ § q ¨S~ � ª q ¯°�O± ~ � ¢£±5�l��� ���A�l¢C�°�A�Ø�u¤O �¤�ÂA�0�u¤OÄA� Áä�A±l¢Q�u¢¦�A�2¤O��¸%¨I«¬©þ�u�¡�ÂA�0�H�l¢£¯�¤J ¶¤�ÂO�°�u¤JÄA��Áä�A±l¢Q�u¢¦�A�rÀ·8®�O�l�å�l���1�H�°±ih� ¦�j¢£±Ç�H�° T¤L�u�°¸��u�¼�u���å�AÁä�°��¤O��ÄA ¦�åºØÅ�±l¢¦� ��~ p ² ³���0��¯°�ö £¤O�lÄO� ��~ �l�°±ih� ¦�l±®¢¦�êºä�0�H�u�°�æ±l�0��±l¢Q�u¢QÂ»¢Q�*ÅAÀæ���A�f�*µ¬��[*±H�l�l¢¦ÁA�¸�ð� ³ ��~ ¯�¤J��ºè�¹h�Áê�l� 1 ³�u�¡�°�l�Î´M�A�l�5¢¦�¶¯�¤O�}ºä�5¥å�A�H�®±H�°��±H¢¦�u¢QÂA�5�l��¤O��´M�\h��>[Û±H�u�H¢£Áº�¸�ð��¸��»�0±¬¢¦��¸��Î�u�°¯Î�u¢¦��Ä��u�¡�þÁè�O±l¢¦�l¢£�A��O´ù�u���Çºä��¤O¥çÀ]¬�A¥öº�¢¦��¢£�¡Äö�u���í´M�Gh��f±H¢£ÄA��¤O £±�¤O±
i¡§ ~ Ì ª9­ i¡§ ~ Ì ­ 1 ª ëci¡§ ~ Ì ­ 1 p ² ª ëci¡§ ~ Ì ­ ß 1 p ² ª�« ë ²¢�1 Ý o Í q o Í ~ ��¶ § q ¨�~ � ª¤ Ëq � . t ²²Jv¹ë � § q Ý ª�£

�¢¥ Ä ¯°�O±©§EïAv¹ë&² ª § ~ Ì ë ~ � ­���~ p ² ª ±H¢£�r§�²Jv¹ë � ª>��~ Ñ §K]5À24 ª



�_�¬» f � ` ú��äø " ÷ ÓsrÛÔ õ  5öý!", t õ Ó ú-�©úMõäø%b õäø ú-�Èõ Ô
Y5ÄA¤O¢£�LjJ�°�°Á¡¢£��Ä1�A�� ¦Å1�u���í×��H±H���u�0�l¥ ³ �A���ÇÄA�Î�u±

i¡§ ~ Ì ª9­ i�§ ~ Ì ­ 1 ª ëzi¡§ ~ Ì ­ 1 p ² ª ëzi¡§ ~ Ì ­ ß 1 p ² ª; ë ïG�1 Ý�¼ o Í q o Í ~ ��¶ § q ¨S~ � ª q Ä ¯°�O±©§�² ~ Ì ë&² ~ � ­%��~Aª ±H¢£� ��~ Ñ §K]5À�� 
Aª
Õ9�0�H�u¢£�¡Ä ~ Ì ­%��~ p ² «�
 ³ �A�¡�j�Oº¡��¤O¢¦��±
i¡§ ~ Ì ª9­ i�§ ~ Ì ­ 1 ª ëci¡§ ~ Ì ­ 1 p ² ª ëci�§ ~ Ì ­ ß 1 p ² ªQ; ë ïG�1 Ý�¼ ±l¢¦� ��~ §|¨Eã Ä ©�ë½¨I« Ä © ªÎ¨ §K]5À��d� ªµ����0�l�6¨Eã Ä © « Ê Í q Ê Í ~ �k¶ § q ¨�~ � ª q Ä Þk¾¢¿ ~ � À��f���0�l�Î´M�A�l�ç�A���¼ÄA�Î�u±Ã�u���ç¢£�»´M�A�l¥1¤J�u¢¦�A���J´5�u�¡�¥å�A¥1�0�Ø�u±f�O´ù�u���Çºä��¤O¥ ³ ¤O�¡¸ç�l���°�¼�u���Ç�0¥1¢Q�l��¤J��¯°�í¯°¤O�;ºä�í¸��0¸Wh�¯°�0¸ê´M�l�O¥Æ�u�¡¢£±f�l�0±|h� Q��ÀÀoh��Ã�u�¹�u�¡�å¯0¢£�H¯3h�¢Q�í¯°�A�¡���°¯Î�u¢£�O� ³ �u��� �l�°¤O �±H¢£ÄA��¤J ?´M�l�A¥g�u�����¸�ð� ¢£±þ�l��� ¯°�A¥öº¡¢£��¤J�l¢£�A��O´f�l�����A�H¢£ÄA¢¦��¤O w¤O�¡¸z�u���1�l�0�u¤O�l¸¡�°¸c�l�UÁ��°¯Î�u¢¦�A�c±l¢¦ÄA��¤O  ³ µ���¢¦¯��c¥�¤¢jO�°±·�u���}¸�¤J��¤êÁ¡�l�
¯°�°±H±l¢¦��Ä¯°�O¥1Á� ¦¢£¯°¤J�u�0¸rÀXÂ��0´M�°�f�l� � ß¬� � ´M�A�f¸��0�u¤O¢£ ¦±°À



5zÃk5sÄ§Ã?Å�ÆLÇ s t�� È ���(É

� Ê?� ËXÊeÌÍdÏÎOÐÒÑ ÓÕÔ

� � � �®�0�lºä�°�H�{ÖÇ�O £¸�±W�u�°¢¦� ³ ]¬ T¤O±H±l¢¦¯�¤O 8�;�0¯���¤O��¢¦¯°± ³ Y5¸�¸�¢¦±l�A�([�×��°±l ¦�0Å+���l�0±l± ³ l*��¯OÀE] ¤O¥öº��H¢£¸�ÄA�ï8² ³ �;¤O±l±0À ³ Áò²Jï"� ³ ��4¬���8§KØ{YÙ� 
 �1À2Ö �Øª
� ² � ��Ào�¬¤O¢ ³ �0��¤O +À ³ ���ØÅ»±0À{Â��0ÂäÀ{Ú ³ � � ³ �G
G
 ²�§q�?4\4¬� ªUÛ ��À{� ¤O¢·�0�2¤O +À ³ ���ØÅ»±0À¹Âæ�ÎÂèÀ5 £�0�H��À� 
 ³ ï � �Oß�§q�?4G4\� ª À
� ß �ÝÜ ÀÁ�
¯°�O�H� ³ �0��Àð¤O  ³·Þ ÕC¤O��¸�¤\hßÀí¤J¥1Á�¢¦��Ä�µ�¢¦�u�(�*µ¬�¢[Û¸�¢£¥å�°�¡±l¢£�O��¤O jºè�Î��¤J�l�l�A� �|h����c±HÁ��l�°¤O¸ ÞQ³]¸Ú�Âà8��¡Õá[�4 � [>���{YÙ�æ§q�?4G4 �Øª À
� ï � l�ÀÁ��À2âÇ¤OÁä¯���¢£�¡±|j8¢±ã ³åä À:Y·À:�ù�°Á¡ ¦ÅØ¤¢jO�ÈÂ ³ ���l¢¦ºrÀ,�ù�3j8�rÀ�ÚXj
±HÁrÀ ³ ��4¬� 
 ³ §Eï ª ³ �R�?4»À� � � ÂjÀ:ÀöÀ:âÇ�O��¤\h�Á¡� ³{æ �»¢¦��ÄA ¦�	�¬��¤J¥ l*��±W��¤Oº�¢¦ £¢Q�u¢£�0±1¢¦�çÀéè{Â�lq� ÞQ³ l�Ú�Ú�ÚÒ�ù�u¤O�¡±°À^8àh¡¯° �À��»¯°¢+À ³8l�![.²A² ³ Á�ÁrÀR��ï¬� � [z�°ï!�G� ³ �?4¬�\� Ûuê ÀÍ�·À2]¬��¢¦� ¤O��¸%âÃÀ ê �\jO�ÈÅØ¤ ³àæ ÕC¤O��¸�¤\h7Àí¤J¥1Á�¢¦��Äé�O´5¤

�+h� Q�u¢ë[��¡h���¯��6l*��±H�u¤Oº�¢£ ¦¢¦�*Å2¸Wh¡���u�	�uh���¯��*[��u�g�¡h���¯��O�ìh������
Á��l�°¤O¸ ÞQ³ À{Ú�� ê ³ Â��°Áä�A�W�8®��ÀW� � [ 
 4¬� ³ Yàh�ÄGh�±W���?4G� � À
� �¢� �èÀÉ�¡¤\jL¤O��¤\jL¤`�Î�]¤J �À ³çæ ]¬�A��±W�u�ih�¯0�l¢£�A�Ï�O´Y¤O�íÂ®� Øoh�¤O¸¡�|h�Áä�A £� �ê¤OÄA���Î� ´M�A���*h�Á([Á��l�0±l±H¢£��Äî�ù�u¤O�¡±HÂA�0�l±H�9]¬�Gh¡Á� £�0¸*[��¡h¡��¯��ßl*��±H�u¤Oº�¢£ ¦¢¦�l¢£�°± Þ¦³ ���l�
¯OÀ5�O´·�?¤O�W��ÀÙY®¯°¯0�OÀ¹]¬�A�¡´.À

�?4G4"� ³ ÁÇ���Aß � ³ �?4G4"�OÀ
� � � ä À ä À:Àí¤O��¢¦ £�ÈÂ ³ ���ØÅ»±0À�Âæ�ÎÂèÀ��(�ïY5¯0¯°�° +À_�¬��¤J¥1±�� ³ 
 ï��Èß 
 �8§q�?4\4G� ª À
� � � �íÀ2Ú���¸¡�ö�0� ¤O �À ³ ¢£�����H�»¯JÀ»�O´EYo�ªY�] ³ �f±|håj(h¡º�¤ ³ �?4G4\� ³ Á	Àðï � � Û â À"�¡¤J�l���Î�f¤O +À ³ ¢£�º���l�
¯OÀ8�O´Ú��ªY�] ³ �»�O�l¯�j
�¡�A £¥ ³ �?4G4\� ³ Á	À��ÈßOß 
 À



�_�(� 5zÃk5sÄ§Ã?Å�ÆLÇ�ð�tÝñ È
� 4 � �íÀ_�®�0±|h�ÄA¢ ³ ���ØÅ»±0ÀáÂ��0ÂäÀ��*�òY5¯0¯°�° +À_�¬��¤J¥1±�� ³ 
 ïAï8² 
 �Ø§�² 
G
 ² ª À
� � 
¢� Õ�ÀàÕ�À2ÖÇ�A  Þ ¸¡¢£� ³ôó l*�ØÂA�0±H�u¢¦ÄØ¤J�l¢£�A�2�O´æ¤êºä��¤J¥Ï�J´�¯���¤O�lÄO�°¸cÁ�¤O�W�u¢¦¯° £�0±·ºØÅ�¥1�°¤O��±·�O´�Á�¢£¯�jG[�h�Á�° ¦�°¯0�l�l�
¸��°± ó�³ l*��±H�l�|h�¥å�°�Ø�u±®¤O��¸+Ú�õ»Áè�0�l¢£¥å�°�Ø�u¤O E�ù�°¯�����¢¦É!h��°± ³ Á�Á	À��\� 
 [��\�Oï ³ �?4 �G� À
� �d� � ÂjÀ©�jÀi�;¢£ ¦ £�°�9�Î��¤J �À ³ ���l�
¯OÀô�©²©�u�¹l*�8�°ÀG]¬�O�¡´.À¢èí���®¢¦ÄA�ÝÚ����0�lÄOÅ¹Y®¯°¯°�0 £�0�u¤J�l�A�l± ³ §+���0�l¥å¢£ T¤Jº ³�?4G�Aß ª ³ Á	À �G
 ²�§q�?4\�Aß ª À
� �©² � ���l¢¦ÂJ¤J�l�í¯°�A¥å¥zh��¡¢£¯�¤L�u¢£�O��µ�¢¦�l��Y®��¸��H��¤O± Ü ¤O��±H±l�A�	À
� �Èß � �èÀ Ü ÀåÂ^h�±l±H�° ¦ è�Î� ¤O ?§+ÕyYÙ85Õ ª Þ ]¬��¤O�l¤O¯0�l�°�H¢���¤L�u¢£�O���O´&�¶��¤O¥ö� �O±l¢¦�l¢£�A�L�;�A�Ø�u¢¦�A�l±w´M�A���;��¤�[±|h��H�°¥å�°�Ø�¶�O´J�»�0¯°�A�¡¸E�;�A¥å�°�Ø� ÞQ³ �w�H�»¯JÀ(�?¤O�W�u¢£¯0 £�^Y5¯0¯°�0 £�°�l¤J�u�O�¡]¬�O�¡´M�°�H�°��¯0� ³ Àí¤J £ T¤J± ³ �¸÷ ³

�?4G4¬�
À
� ��ï � �èÀ Ü À2Â^h�±l±H�° ¦  ³ Â��0ÂäÀ��O´N�»¯°¢+À,l*��±H�°À�� 
 ³ ² ³ ÁÇ�Èß � ²¡§q�?4G4\4 ª À
� ��� � �¬ÀÉ��À,�¬¢¦�°��¢¦�A±l�kj��0�æ¤J �À ³CÞ �;��¤J±|h��H�°¥å�°�Ø�®¤O��¸�Âæ�0¸Wh�¯Î�u¢£�O�ç�J´XØoh�¤O¸¡�|h�Áä�A £�Ùl*��ãH�°¯Î�u¢£�O�µèþ±�[¯°¢¦ £ T¤L�u¢£�O��±¶¢¦�¹�u���j���°�H¥1¢¦�� T¤OººY5�Ø�u¢¦Á��l�O�l�A� Y5¯0¯3h�¥zh¡ T¤J�l�A� ÞQ³ ���l�
¯OÀ,� ¤O�H�l¢£¯0 £�{Y5¯0¯°�0 £�°�l¤J�u�O�]¬�A�¡´M�0�l�°�¡¯°� ³ Àí¤O ¦ T¤O± ³ �¸÷ ³ �?4G4¬� Û
� � �¢� Y�À Ü ¤O±l�O�ê�0�5¤O +À ³yÞ Yø8æ�A�*[*¢¦�ØÂO¤J±l¢¦ÂO�à�»¢£��ÄO £�U[��¡h���¯��ù�ê¤J�l¯���¢£��Ä�¤O��¸µÚw¥å¢¦�H��¤O�¡¯°�à�;�A��¢Q�u�A�´M�A� �u�¡�Ý]¸Ú�Â�8ß��� � ¤O±H�°¸ç�A�µØ{h�¤O¸��|h¡Áè�A ¦�é��¢£¯�jG[�h�Á¡±°À Þ¦³ ��Y�] Þ 
 � ³ ]¬�¡¢£¯�¤JÄA� ³ ² 
\
 �AÀ
� ��� � ��À_Ú� £ ¦¢£±l�O�#ùUú¸û\üëý ³ �w�ØÅ
±°ÀªÂ��0ÂäÀ_Ú É_þ ³ ï 
 ���1§q�?4G4Jï ª À
� �?� � Õ�ÀÉ�jÀ:�f���O¥�¤O± ³ ����¢£ +ÀÁ�;¤OÄ�À�ß ³ �8§¯�?4Ø²G� ª�Û
� �?4 � ä À,�¬¤O�lÄA¥1¤O��� ³ Õ�À®�;¢£¯��¡�°  ³ ¤J��¸ ä ÀàÕ�ÀW�ù�° ¦�°ÄA¸¡¢ ³ ���ØÅ
±°ÀªÂæ�ÎÂèÀòÕ9�Î�l��Àä² ³ ïØß¬��§¯�?4¬�\4 ªUÛ
� ² 
¢� �¬À2ÿ?À,âí��¢T¤O�H¢ ³ ùUú¸û\üëý ³ �w�ØÅ
±°ÀªÂ��0ÂäÀ $���� ï!�¼§q�?4G�\4 ª À
� ²�� � �èÀ ê ÀwÕ9�°� ³��������
	��
� û�� ����� û ������� û
�¬ù ���������
��������� ú ���
� �Î³ §�×��A�l ¦¸ �
¯°¢£�0�Ø�u¢¦×�¯+�Xh�º	À]¬��À ³ �»¢£�¡ÄØ¤OÁä�A�l� ³ �?4G4¬� ª



5zÃk5sÄ§Ã?Å�ÆLÇ�ð�tÝñ È ��� !
� ²A² � �»�°� ³ �OÀÖÄ�À ³ �èÀ ê À¹Õ9�0� ³"� ý�#%$
&(' ��� ùUü�ù � û\ú �
�*)+���,�-����� §-×��A�H £¸L�»¯°¢¦�°�Ø�u¢Q×�¯ ³ �
¢£��ÄØ¤JÁè�A�H� ³ �?4G4G� ª À� ²Oß � ��ÀªÚw ¦ £¢¦±l�A�¼�0�þ¤O �À ³ ���8Å
±0ÀyÂæ�ÎÂäÀ	Õ9�0�H��Àá� 
 ³ �\4"�8§¯�?4G4Aß ªUÛ ��À��
Å
Á����°�H±í�0�þ¤O �À ³ �w�ØÅ
±°ÀáÂæ�ÎÂäÀ £�Î�l��À¬��� ³ ���?4�§¯�?4G4Aß ªUÛ �jÀ���h�¤O��Äj�0�¶¤O +À ³ ���ØÅ
±°À*Âæ�ÎÂäÀ*Ú�ï¬� ³ ï � �\��§¯�?4G4Aß ª�Û¢ê À¬×�¤O��Äj�0�¶¤O +À ³���8Å
±0ÀªÂ��0ÂäÀ_Ú�ï¬4 ³ � � � 
 §¯�?4G4Oï ª À
� ²Jï � ä À:� ¤O ¦ºè�kjO�ÈÂ ³ Þ �ù�0ÂJ¤J�l�l�A��Õ9�A��ÄO¢¦�Sh¡¸�¢£��¤J §l*�¡±H��¤Jº�¢£ ¦¢¦�*Å Þ¦³ �Q8àY5Õ�¢¦�8�l�°�H��¤O |�l�°Áä�A�W� ³ èþ¯0�°Àðï ³² 
G
 ²
À
� ²G� � ä ¤O £�0�l¢	ÕC�0ºè�0¸��0Â ³ëÞ �ù�0ÂJ¤J�l�l�A�µ�?¤O±ij¼���A�l¯0� ÞQ³ �R��� ³ YÙY�] ³ ���0ºrÀðï�[ � ³ ² 
G
 ß Û� ² �¢�ÝÜ À2ÀöÀè����õ2¤O��¸Z�ùÀy]¬�A�H�l�0¸��Gh��l¤ ³ ¢£�ê�l��� ).���,� ý0/.1 ����� ù|û �2) û � úIý3' ��� ùUüëý*4 �
�65 ý ³ ÁrÀN� 
 �¢4§��»Á¡�l¢£�¡ÄA�°��[ ä �°�H T¤OÄ ³ �æ�°¢£¸¡�° £ºä�°�HÄ ³ ��4G4Ø² ª�Û ÀöÀrÕ9¢?�Î�Ç¤O +À ³ �w�ØÅ
±°À&Â��0ÂäÀyÚ »ª@ ³ � � ßG��§q�?4G4Oß ªUÛÀöÀ2ÀöÀ¬] ¤\h�±l±WÅ
�}�0�¬¤O �À ³ ¢£� �u�¡� ).���,� ý ) û � úIý�' ��� ý04 �
�65 ý ³ ÁrÀ»²\41§al�Ú�Ú�Ú ³ ��¢¦±l¯�¤L��¤�µ ¤�Å ³ 8 Ü ³

�?4G4Aß ªUÛ ÀöÀ�ÕC¢9�Î�®¤O �À ³ 8�h�¯° +À,l*��±H�l�|hrÀ��;�Î�u���
¸�±�Y �_�W» ³ ² 
 �¹§q��4G4¬� ª À
� ²G� � ��À_� ¤O¢ ³ �Î�5¤J �À ³ ���ØÅ»±0À2Â��0ÂäÀÉ�*�ßY5¯0¯°�° +À2�¶��¤O¥å±æß ³ 
\� ï 
G
 �Ø§�² 
G
\
Øª À
� ²\� �ÝÜ À2Â��A±H±lº�¤O¯�� ³ ¢£� )7���,� ù�ù ������8
� �95 :<;>=?=@= =A� ú�ù �A� û\ú ���
� û\ü B ���DCù|û � ' ��� ùUü�ù � û\ú �
� 4 �
�65 ù � ù ��� ù ³ Õyl�8àY�]§[�4 � ³ µ¶�°º ¤O¸�¸��H�°±l±FE�Ø�l�uÁ�EHG�GL £¢£��¤O¯�4 � ÀÖµ¶�°ºrÀÖ¯°�0�l�rÀÖ¯���GOÕ9¢¦��¤O¯�4 � G\���l�
¯°�0�°¸�¢¦��ÄA±�G��eh��0±l¸�¤�Å G¢�^��� 
 ß%G\� ¤OÁä�°�°ÀÖÁä¸¡´
� ²\4 � ² 
G
 ��Âæ�0Áè�A�W�Ã�A�z�l���L8®��õ
�åÕC¢¦����¤J��]¬�A £ ¦¢£¸��0� ³ �QÚ�Â{�+l.ÕyYÙ�§[>]¬�A�»´ [ 
 �k[ 
 �G��[�Ú ³ Õ&�¸8®Õá[ï!�\4AßG� ³ �¡ÕyY�]§[�Â [��G��� ³ �Ù]¸Â®Õá[�l�Àà[z��ïAï 
 �G�»À
� ß 
¢� ��ÀôY5ºä�¢[�� ¤¢j
� ³ �Î� ¤O �À ³ �w�ØÅ
±°À¢Â��0ÂäÀLÕC�Î�l�°À¢�\� ³ ²G�Jï¬� 
 �8§�² 
\
 ² ª ³ ��À:Y®ºè�¢[�� ¤\j8� ³ �0�?¤O +À ³ ���ØÅ»±0ÀÂæ�ÎÂäÀòÕC�Î�l�°À_4 
 ³ 
 4Jï¬� 
 �8§+² 
G
 ß ª À
� ß"� � âÃÀÁ��Àð�,h���Ä ³ �0�®¤O �À ³ ���ØÅ
±°À:Âæ�ÎÂèÀÉ�*� Y®¯°¯°�0 �À:�¬��¤J¥1±æß ³ � 
G
 � 
 �8§�² 
G
G
Øª À
� ßØ² � ×�À_Ö{h�� ³ �èÀ ê ÀäÕ9�°� ³ ���8Å
±0ÀªÂ��0ÂäÀ_Ú � � ³ 
G�G� � 
 ��§�² 
G
 ² ª À
� ßAß � �èÀ ê ÀðÕC�0� ³ Y®¯°¯°�0 £�0�u¤J�l�A���w�ØÅ
±l¢¦¯°± ³�IJ�
� ü �K�L�-� ù � ú � MN�Î³ Á�ïØ²A²»À



�_�(@ 5zÃk5sÄ§Ã?Å�ÆLÇ�ð�tÝñ È
� ßOï � Y�À��®�O´M¥1¤O����¤O��¸?�èÀÇ�çÅA�0�l± ³ ¢¦� ).���,� ù�ù ������8
�O�95 ú � ùP$%$\ú ��=-� ú�ù �A� û\ú ���
� û\ü.4 �
�65 ù � ù ��� ù

�
�<Q��R8
� / � ù �S8�� ' ��� ùUü�ù � û\ú �
���Î³ �?4G� 
 À
� ß¬� � ��À¢ÖÇ�0�A�lÄO±l±l�O� ³ Y·À�Y5��¸��0�l±H±l�A� ³ ¤O��¸^��À¢Ú��H¢�j8±l±H�A� ³ 8�h�¯° +À�l*��±°Ài�;�Î�u�rÀ�Y�ï�� � ³ ï � ��§¯�?4G4G� ªUÛÜ Àô��À¬�|Å»�H¸ ³ �èÀ¬Àþ�£�¡¤J�8�l¢£± ³ ��À!Öí�°�A�HÄA±l±H�A� ³ Ö Àd�
�u�ÈÂO�°� ³ Ü À¬ÀöÀO�ò��õ ³ ¤O��¸�ÀöÀ\�ù�0Å8�l�° £¥1¤O� ³8àh�¯0 �ÀWl*�¡±°À��;�Î�u�rÀ,Y ï!�\� ³ ²\���8§�² 
G
G
Øª�Û ��À�Öí�°�O�lÄA±H±l�A� ³ ÀöÀ,âí�u¤O¥å�°� ³ ×�ÀWY®��¸��0�l± ³ ¤J��¸ Ü À

��À_�¶Å
�l¸ ³ 8àh�¯0 �ÀWl*��±0À��;�0�l�rÀ,Y�ï � 4 ³ ß¬�Oß�§+² 
G
 � ªUÛ À
� ß �¢�ÝÜ À|ÕC�+Àohån ³ ¢¦� ).���,� ù�ù ������8
�T�95 ú � ùU4V/XWZY[' ��� ùUü�ù � û\ú �
���L���D�,� ü\& � ù ���
��� ' ��] û ��� ù �

' ��� ùUü�ù � û\ú �
�^)X���,�-����� 4 � 1 ��� ù ³ �¬�°�H £¢¦� ³ �?4G�¬� ³ Ú�¸�¢¦�l�°¸�º8Åå�èÀ9�|h��l���0�È§K]¸Ú§Â�8 ³ ÖÇ�0���0ÂJ¤ ³
�?4G�G4 ªUÛ ]¸Ú�Â�8ßÂæ�0Áè�A�W�à�G4�[ 
 � ³ ÁÇ�v�?4¡À

� ß¬� � ��À±×��0��¸¡�ö�Î��Àù¤O  ³CÞ �¸�ð� Â���¤J¸*[*�Gh»�zÚ� £�0¯0�l�A�l��¢¦¯°±¹� ¤O±H�°¸z�O���u�¡�º�¬�H�Ø¤O¸�º�¤O��¸6Yl�TG\�ð�8®�A¥1¤O ¦¢���¤L�u¢£�O�L�»¯��¡�°¥å� ÞQ³ Àol���Y�] ² 
\
 � ³ Úð�åÂæ� ³ Öí�l�°�¡�Aº� £�JÀ



_T`�aba*c@d7`feg`�h i
c9j3k*l
m nporqsortfuwvyxfz

{}|3~��������F�
�V���\�\�Z�V�
���A�N�
�S�-�f���A�
�
���\�6�-�N���
�A�S�F���,{}�T�6���F���
�"�r�(�������� ��F�F�� }�,�?¡F�
¢¤£p¥§¦r�@¨
©��§�A�\�(�gªD«­¬¯®�°
±�²�³%´F²HµA³¯µ�¶·«@´
®

¸K¸K¸¹�
º�»S»\¼D½ ¾-¾�¼�ºF¼D¶ ²�³�´-²HµA³¯µ�¶·«@´¯®A¾6¿.ª�«�¬�®�°�¾

ÀJÁ xfÂgÃ3ÄÅo9z7t
ÆÈÇ�ÉËÊgÇ�Ç ÌÎÍpÏFÐVÊ Ñ�ÒÔÓ,ÕgÖ¤Õg×gÕgÖ�ÐVÒ�0ØLÙ:À^ÙpÚSÛ%G 
�Ü%Ý Y�Þ�ÞFß�àáß�â�ã
ä�å�â��0Ø%æ"ç?è(ÞFç lêéÅëÅè(ã�éDã��*éÅèRì�ßFâ@ç@èRäêæ�í_�7àáå"å�îOèáéÅï�ä�å�é

ðUÙ�ñ>ÙpÚ � G�ò ��Ý Y�Þ�ÞFß�àáß�â�ã
ä�å�â��0Ø%æ"ç?è(ÞFç lêéÅç?ä@èáä|h ä�ß�å�óËð<å�ëÅß�â?éµ�0Ø%æ�ç@è(ÞFç�íª]7ØÅèáéDã��Ù�ñ>ÙgÚ � G�ò Ü%Ý �+Ø%æ�ç@èáÞ�ç 8�ã�éåj¯ã¯è&�*éÅèRì�ß�â?ç@èRäêæ�í�]7ØÅèáéDã
ô�õDz.öAnÔ÷ ÷ orz.tfø+ù Àûú�ü nÔõ�o9nptfÂgn�fñ �3ã�ârä�èáÞ�à(ß{Y*Þ�ÞFß�à(ßFâ�ã¯ä@å�âbñ"Þ�ØÅå�å�àSí�ñ ã�é%ä�ã��Nã�â?ýDã�â@ã í_]¡YsÚÿþpß6ã�Þ�Ø è(éÅï�Y�ç?ç@è(çrä�ã�é%ä�í � G�� Ü%Ý

lêéÅëÅè(ã�éDã��*éÅèRì�ßFâ@ç@èRäêæ+].æ�Þ�à(å¯ä�â@å�é���ã�ÞFè(àáèáäêæ�ÚKÂZß�ç?ß6ã�â?Þ�Ø�Y*ç@ç?å"ÞFè¤ã¯ä@ß�íDÛ%G¯ò�òÝ[��Åâ@ßFç@ß�é%ä Ý
��� o9÷ ÷"npõ Ä ø3ÄÅorz.t
	 ØohDã�ë â|h���å�à(ß ðûå"ëÅß���ß�âräShÅâ?ýDã¯ä�èáå�éKè(é<ñ�ä@å�â�ã¯ï�ß¹ÂbèáéÅï�ç�Ù

lêéÅç?ä@èáä|h ä�ß�å�ó�
*èáï�Ø�Ú+é ß�â@ï¯æ��+Ø%æ�ç@èáÞ�çFíá]7Ø è(éDãDÚaÂbßFç@ß�ã�â@Þ�Ø+Y�ç@ç?è(çrä�ã�é%ä6í���G�ò��Ý[.Û%G�ò�ò Ý
� ôUõDz��"nÔÂ�Ä�	�� èáéDã�ÞéÀfß�ç?è(ï�éKó}å�â^�0â?å�ä�å�é�þ§ØÅßFâ�ã��%æ�Ù

lêéÅç?ä@èáä|h ä�ß�å�óËð<å�ëÅß�â?éµ�0Ø%æ�ç@è(ÞFç�íá]7ØÅè(éÅãDÚKÂZß�ç?ß6ã�â?Þ�Ø+Y*ç@ç@å�Þ�è(ã¯ä�ß¯í���G�ò Ü [���G¯ò�� Ý
����� nÔ÷Åo9÷�	 ]¡hÅâ?â@ß�é%äo]Nã�à(ÞkhÅà¤ã
ä�è(å�é å�ó3ã�é+lêç?å"Þ�Ø â@å�éÅå\hÅçà].æ"ÞFà(å�ä@â@å�é�Ù

��� ô<ø0õ ÄDo9ÂÔù9n! ÂgÂgnpùrnÔõDø3Ä z.õ"�bÂ � zZz7ù�fñå��#�ñ�$���� Ü ã¯äà�Nã
ä�å�é�ÂZåGhÅï�ß¯í%�DåGhÅâ?ä@Ø+Ö�ßFéÅß�â@ã¯ä�èáå�é � èáï�Ø%ä*ñ"åGhÅâ?Þ�ßFç�ã�é ë���Ú �



Ü å�è(é%ä&#*Þ�Þ�ßFà(ßFâ�ã¯ä@å�â*ñ"Þ�ØÅå�å�à'$���� Ü ã
ä � å�é ï·�.ß6ã�Þ�ØLí
� è(éDã�Þ�èáç@çihÅß�çFí)(7å�ØÅß�â?ß�é%ä�ñ�æ"é Þ�ØÅâ@å�ä@â@å�éµÂ*ã¯ëÅè¤ã¯ä@è(å�é

�fñå��#�ñ�$����*$^ã¯ä ê ã�àáß{�*é èáì�ßFâ@ç?èáäêæ�í+(7å�î��Wh ä�ã¯ä�èáå�éDã�à>ß�àáß�ÞFä@â@å�îOã�ï�é ßFä�èáç@î

�fñå��#�ñ�$����*$^ã¯ä � å�éÅï��7ß�ã�Þ�ØLí_�0à¤ã¯ç@îOã��0Ø%æ�ç@èáÞ�ç
�fñå��#�ñ�$����-,�ã¯äà�béÅèáì�ß�â@ç?èáäêæKå¯ó.(7å�àáå�â�ã¯ëÅåÅí
,�Ù�Â/� ã¯éÅëTðûè(Þ�â?å10Nã6ì�ß þpß�Þ�ØÅéÅè32!hÅß�çbó}å�â4#�ÞFÞ�ß�àáß�â@ã¯ä�å�â?ç�í
$"Ù��7ß�ã�î5(7å�é%ä�â?å�àÔã�éÅëJðJã�é è6�WhÅà(ã¯ä�èáå�éLÙ

�fñå��#�ñ�$����-,�ã¯äàÂZè(ÞFßé�*éÅèRì�ß�â?ç@èRäêæ�í � è(ß7#*à(ï�ßFýÅâ�ãPè(é8#*Þ�ÞFß�à(ßFâ�ã¯ä@å�â��0Ø�æ�ç?è(Þ�ç
�fñå��#�ñ�$������Pã¯ä�ñ�ä@å�é%æ �7â?å"åGj�í�#*Þ�ÞFß�à(ßFâ�ã¯ä@å�â��0Ø�æ�ç?è(Þ�ç

ôUx79�ù?o9Âgø3ÄDo9z.t;: o9÷�Ä

,�Ù ê hîØfè(éÅï�Þ�ØDã�éÅï ã¯éÅë%×Uß�èáîOèáéÅïNÖ{hÅåÅí
<?þ§ØÅß=�Då�Þ3hÅç?è(éÅï6�0â@å���ß�ârä�è(ßFçÈå�ó�ã�é7lêé�ã?ßFÞFä@å�âÂ/�eØ ó 
*èáï�Ø�Ú0éÅß�â?ï�æ �0Ø%æ"ç?è(ÞFçfã�éÅë?>�hÅÞ�àáß6ã�â��0Ø%æ"ç?è(ÞFç,Úÿèáé=(7Ø è(éÅßFç@ß Ý íDì�å�àSÙ@$ Ü Ú Ü%Ý ,,ò�ò�ò Ù
$"ÙL× ßFè(î è(éÅï+Ö{hÅåTã¯éÅë ê hOØfèáéÅï�Þ�ØDã�é ïÅí7<?þ§Ø ß�Àfß�ç?è(ï�é ñ�äSh ë æ�å�óZã=�A,CB�ðD
���Â/�eØ ã¯çlêé�ã?ßFÞFä�å�â å�óZãµ�+â?å�ä�å�é þ§ØÅßFâ�ã��%æ � èáéDã�Þ ó íE
bè(ï�Ø6Ú+é ß�â@ï¯æN�0Ø%æ�ç@è(ÞFçPã�éÅë�>àhÅÞFà(ß6ã¯âÝ�0Ø%æ�ç@è(ÞFç,Ú}è(é

(7ØÅèáéÅß�ç?ß Ý íDì�å�à�ÙF$GB�Ú Ü%Ý $������ Ù

Ü Ù�×Uß�èáîOèáéÅï ÖéhÅå ã�éÅë ñ>Ù ê Ù � ßFß�í.<rþ§ØÅß{ØohDã�ë â|h���å�à(ß�ð<å�ëÅßbþVâ@ã�éÅç?ó}ßFâH�,hÅéÅÞ-ä�èáå�éÈã¯éÅëÈä�Ø ß
>*å�éÅà(èáéÅß6ã�â§ðJã¯ä�Ø è(ß3h�lêéÅçrä�ã�ýÅèáà(èRäêæ ó íW�0Ø%æ"çFÙ¡ÂZßFì�Ù§ÚI�*J�í%�����*JG�*JÅÚK$G���*$ Ý Ù

BÅÙÙ×Uß�èáîOèáéÅï�Ö{hÅåKã¯éÅë�ñ>Ù ê Ù � ßFß�í&<i�¡hÅéÅÞ�ØL(7å�î��Åâ?ß�ç@ç?è(å�é¹èáéAÚ0à(ßFÞFä@â@å�é�ñ�ä@å�â�ã¯ï�ßzÂZè(éÅï�ç ó íä�å ý�ß�ç|hÅýÅî èáä?ä�ßFëLÙ


