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| �R��� y �R� |Ry � } w ��| � Ï+yÀ} �R� | �î�Ò� yE¸(�Ãz�}$y'| � y �3� � |Ry � ìR� w{~�� �Î} xy �Rw�� ��}{y vN�4�&w6� y ��� � � � Ô |&y w y ê y'} v�~ z6y|
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X�k�tCXZsudg^\b�X\b�tNas}tN[4s}VNU4tCX\a�tç�³b�tCX�d�k�a�Vç�³s}c¿dN] v a\s}b�tzXZ^\k�tNan|�U4^)a\U Ð �ï � ï � ï ð � �¶ñ��p�L������J��� �Ã¤� � �9� � ªn¡�£ò��� � ¢ ¨ �L� �TLU�a)opanXrqU4ceUeVNU¿V�WUYXZUY[YX\sub�táVNUÂXZ^\k�[4UYa�UYa)X�[4b�cedwb�apWU�V���]NtáV�WUYX\U4[YX\U4]N^�VNU�|�UY^)XZU�´ók�]áa\s v su[Ysu]Ncâ èNô »öõ1÷@ø�÷@ù
úµûãü,÷@ù�ý�úlþ Æ ýl÷ #àÿ ý��jù����rý Ð k�sutNa)s"hj]NUÂV���]Nt�V�WU
XZUY[YXZUY]N^zqk~¾��N^)U4a�a\[YsutCXZs vuv k�tCXZU4a.â ��� »� �rû Æ ý��jø
	�÷���rý ÿ ý��pù����rý Ð ��° v a�a\b�tjX�XZb�]gayVNUY]¶´,d v k�[wWU4a�V�k�tNa�]Nt�[���klc¿d,c~k���t�WUYX\suhj]NUáVNU Ç»�U4a v kóâ è b v WU4tgb�suVNU Ð � T9k¸^\U4[Yb�tNanXZ^\]g[YXZs}b�tßVgU v k{X\^Zk�[YU¿VgU4a�d�k�^)X\su[Y] v UYa�[��Nk�^\�EWUYU4a�dfUY^\ceUYX�k�sutga\s©VNUÇ �



V�WUYXZUY^\cesutNUY^ v UY]N^�[4b�]N^\�N]g^\U�â¹V��]gUÂk�]à[���k�cedàc~k���t�WUYX\suhj]NU Ð UYX�k�s}tNa\s v U4]g^�sucedN] v a\sub�t � È�tàb�]¶XZ^\U À[YU�anopa)XrqUYc¿U`dwU4^)c¿U
X®VgU�V�WUYXZUY^\cesutNUY^ v UYa�|�U4^nXZU�´ydg^\suc¿k�s}^\U4a�UYX�a\UY[4b�tgV�k�su^)U4a �
������������� ����� ��"!#�%$&!#�%')(*�)�,+-�.(#!#�"/10�243� U�V�WUYX\U4[YX\U4]N^65 Ç 7#8 UYa)X���klapWUia)]N^ v keXZUY[��NtNb v b���s}U�VNUYa�a\UYc¿s mÓ[Yb�tNVN]N[
XZUY]N^\a�UYt è s v su[Ysu]Nc:9 v b�^\a�mhj]���]NtNU�d�k�^nXZs}[4] v Ux[���k�^)�EWU4U�X\^Zkr|�UY^\a\U`]Nt�VNU�[YU4a�V�WUYX\U4[
XZU4]g^\a À ]NtgU�sub�tNs}aZklX\sub�t¿a\U`dN^)b¶VN]gs}X�V��]gU~qk v k[Y^pWU4klXZs}b�tyVNU�d�k�s}^\U4a�WU v U4[YX\^\b�tganm@X\^\b�]ga �ç� U4axVgU4^\tgsuU4^)axb&;f^\UYtCX�]NtNU.U
´¶[4U vuv UYtCXZU.^pWU4a)b v ]gX\sub�t�a\dNklXZsuk v U �< d�kl^)XZs}^�VNU`VNs=;�WUY^\U4tCX\a�dwb�s}tjX\a�kr|�U4[�]NtNU`^pWU4a\b v ]gX\sub�t¸a\dNklXZsuk v U�Vgb�tNt�WUYU À v UYa�XZ^\k�[4UYa®dwU4]g|�U4tCXxk v b�^)a�U
XZ^\U�^\UY[4b�tga)XZ^)]Ns}X\U4a �N� ��U4anX�qk�dNk�^)X\su^�VNU v k�^\U4[Yb�tNanXZ^\]g[YXZs}b�tzVNUYa�VNs=;�WUY^\UYtjX\U4a�XZ^Zkl[4U4a�hj]NU v k�dwb�a\sÄXZs}b�tVg]�|�U4^)X\U
´�V���sutCXZUY^Zk�[
XZs}b�t{U4anXxUYa)XZs}c¥WUYU �TLU èNô »�UYa)X®[4b�cedwb�apWU`VNU`a\s ´¸a\b�]Nanm@a)opa)XrqU4ceU4ax[
o v sutgVN^\s}hp]gU4a�UYX®VNU`VNsua)hj]NU4a®dfUY^\ceUYX\XZk�tCX�]NtNU[Yb�]g|�U4^)X\]N^\Uzk�tN��] v k�su^)U�ë)]Na)hp]ç��qk?> Å)>A@CBÜâ�|�b�s}^�¾���]N^)U Ç � B Ð � T9UYa.a)sÄ´àa)b�]Nanm@a)opa)XrqU4ceU4ai[
o v sutgVN^\s}hp]gU4a

DFEHGJIFKML#GON

DMEHGJIFKFLPGOQ
×�Ø�Ù�Ú Ç � B Û ¼�]gU�Vg] èNô »�U4t¸XZ^)b�sua�VNs}c¿UYtNa\s}b�tNab�tjX.[���k�[Y]Nt¥]NtNU v b�tN��]gU4]N^�VNU Ë Ç [4c UYX.a\b�tCXi[YU4tCXZ^pWU4aÂa)]N^ v �Ýkµ´¶USR � < v ��U
´pX\^��U4ces}X¶WU¿VgUz[���k�hj]NU[
o v sutgVN^\U�UYa)X�d v kl[wWU�]Nt¸VNs}a\hj]NU¿â¹a\k�]g·EU4tTR í Á Ð k�dgdfU v WU�VNs}a\hj]NU � À VNb�tCX v U�^\k�o�b�t�sutCX¶WUY^\suUY]N^�UYa)X�VNUÇ � � [4c UYX v U�^Zkro�b�t~U�´¶X¶WU4^)suU4]g^�VNU Ë Á � 7 [Yc �¶� UYa�VNs}a\hj]NU4a�a\b�tCX�[4b�tNanXZsÄXZ]�WUYa�VNU Ë Ç a\U4[
XZUY]N^\a�[��Nk�[4]NtWUYhp]gsud�WUÂVNU�V�WU
XZUY[YXZUY]N^\a�VNb�]g� v Ui·¹k�[YU � _�UÂ[���klhp]gUe[Yb�X¶WU�VNU�[YUÂa)opa)XrqU4ceU¿a)b�tCX�d v k�[wWU4a�XZ^)b�sua�k�]gXZ^)U4aVgsua\hj]NUYa ���E� UYXiU4tNa)U4ci� v U~dwU4^)c¿U
X.VNU¿^\UY[4b�tNanXZ^)]Nsu^)U v UYa�X\^Zk�[YU4aiU
X v U4a`|�U4^nXZU�´ÜVNUYaóWUY|©WUYtNU4ceU4tCXZa[YU4tCXZ^\k�]¶´ãâU> Å)>�V Ë � 7 Ð � _�U4]¶´�VNs}a\hj]NU4aXW VNU�[���k�hj]NUi[Yb�X¶WU�dfUY^\ceUYX\X\U4tCX�Vç��WU
XZU4tgVN^\U v ke[Yb�]g|�U4^)X\]N^\UkltN��] v k�su^)Ußqk1> Å)>YVZB � T9UY]N^�^Zkro�b�t§sutCX¶WU4^\s}U4]N^ÂUYa)X¿VNUT[ � 7 [Yc UYX v UY]N^�^Zkro�b�tÃU
´pX¶WU4^\s}U4]N^eVNU Ç�ÖÇ \



[Yc �¶� ��klhp]gU�[Yo v s}tNVN^)U®UYa)X�[Yb�tNanXZs}X\]�WUxVgUxhj]�klX\^\Ux[Yb�]N[��NUYa�[4b�tN[4UYtjX\^\s}hp]gU4a`â�¾���]N^)U Ç �^] Ð � È vuv U4a�a\b�tCX

×�Ø�Ù�Ú Ç �_] Û ¼�]NU`U4t�[4b�]NdwU`V���]Nt�a)b�]Na�mÓa)opanXrqU4ceU.[
o v sutgVN^\s}hp]gU�VN] èNô »[Yb�tNanXZs}X\]�WU4UYa�VNU�c¿s}[4^)b�dNsuanXZUYa�VNU�a)s v s}[4s}]Nc VNU�d�k�a�VNU 7 Á `�c � ½ t�Vgsua)X\sutN��]NU v UYa�hj]�klX\^\U�[Yo v sutNVN^)U4as}tCXZU4^)tNU4a�VNUYa®VNUY]¶´�k�]gX\^\UYa®d�kl^ v U4a�[rkl^Zk�[
X¶WU4^)suanXZsuhj]NUYa®VgU v U4]N^�·�UY]Ns v}v U�VNU�a\s v s}[4su]gc�^pWU4a)]Nc¥WUYU4a®V�k�tNav U�X�k�� v Urkl] Ç � Ç �� b�]g[��NU a\suced v U�b�]¸VNb�]N� v U�·¹k�[4U k�tN� v U�a)X¶WU4^pWU4b d�k�a�VNUYa�dNsuanXZU4arâ�`�c ÐË U
XaBÂVNUYa®[
o v sutgVN^\UYa�U
´pXZUY^\tNUYa a\s}c¿d v U Á 7 ÁË UYXbBÂVNU4a�[Yo v s}tNVN^)U4a�sutCX\U4^\tgU4a VNb�]N� v U [�Á&c 7 Á"d Ë 7 ÁÇ U
X ] VNb�]N� v U e Ç c 7 Á"d Ö ÁVgsua\hj]NUYa � VNb�]N� v U e Ë 7 c 7 Á"d Ö ÁVNs}a\hj]NUYabW a\s}c¿d v U e � � 7 c 7 Á"d Ö ÁfYg)h Ú Ç � Ç�Û � k�^Zkl[YX¶WUY^\s}a)XZs}hj]NU4a�VNUYa�·�UY]Ns v}v U4a�VNU è s v su[4s}]Nc VN] èNô »
i�b�]N^�]NtNU`VNUYa\[Y^\sud¶XZsub�t�X\U4[��NtNs}hj]NU�d v ]Na�V�WU
X�k�s vuv WU4U À b�t¸dfb�]N^\^\k�a)U�^pWUY·rWUY^\U4^iqkj5 Ç�Ö À Ç � 8 �T9k�^pWU4a\b v ]gX\sub�tÜa)d�klX\s k v U À XZ^4qU4aÂsucedwb�^)XZk�tCXZUedfb�]g^i]NtNU{�wb�tNtNU~dN^pWUY[4sua)sub�tßa\]N^ v �³s}c¿dN] v a\s}b�tàUYXdwb�]N^ v kÂ^\U4[Yb�tNanXZ^\]g[YXZs}b�t�VN]�|�U4^nXZU
´ À klX\X\U4s}tjX Ë Á
`çc V�k�tNa v U�d v k�tóâ¹ý À k Ð UYX ] Ál`�c V�k�tNa v U�d v k�t± � Ç [



������������� ����� ��"!#�%$&!#�%')(�mnpoOq (r�%s6sP$"tvu-!rtvw�w n uA!#�%s
xzy{3� U¸V�WU
XZU4[
XZUY]N^|5 Ç \�8 a\s}X\]�WU.ë)]Na)X\U�k�dN^4qUYa v U èNô » À [Yb�]g|p^\U v k�^pWU4��s}b�tÃk�tN��] v k�s}^\U}> Å)>�~ Ç ��è b�t^\kro�b�t�s}tCXZU4^)tNU�U4a)X®VNU Ç Á¿[YcÊUYX®a\b�t�^Zkro�b�t�U
´pXZUY^\tNU�VNU 7 Ç [Yc �0° v U4anXx[Yb�tNanXZs}X\]�WU�VNU \ [Yo v s}tNVN^)U4a[Yb�tN[YU4tCXZ^)suhj]NU4a ��� ��k�hj]NUÂ[
o v sutNVg^\Ui[Yb�c¿dwb�^nXZU.VgU4]¶´�[4b�]N[��gU4a�VNUi¾��g^\U4axa\[4s}tCXZs v}v k�tCX\U4a À v ��]NtNUik�|�U4[VgU4a�¾��g^\U4a�b�^\s}U4tCX¶WUYU4a�a)]Ns}|lk�tCX v �³kµ´¶UbR®UYX v �Ýkl]gXZ^)Uxkr|�UY[�VNUYa�¾��N^)U4a�·¹k�s}aZk�tCX�]Nt{k�tg� v U�a)X¶WU4^pWUYbiVNUXe Ç ckr|�U4[�[YUYX©k ´gU � _�U�d v ]Na À [���k�hj]NU�[4b�]N[��gU�U4anX1[Yb�tNa)X\s}X\]�WU4U�VNU�VNUY]¶´�a\b�]ganmÓ[Yb�]N[��NUYa©V�WU4[4k v WUYU4a v ��]NtNU�d�k�^^\k�dNdwb�^)X�qk v �³k�]gX\^\U�d�k�^�]Nt{^\kro�b�t{VNU®¾��N^\U � TLU�VNsuk�c�qUYXZ^)UxV���]NtNU®¾��N^\UxU4a)X�VgU \ B�Áz`çc �p� tgUx¾��N^)U Àv b�^\a)hj]��³U vuv UxU4anX�XZ^\k�|�U4^)apWU4U�d�k�^�]NtNU�d�k�^nXZs}[4] v Ux[���k�^)�EWU4U À WU4ceUYX�VNU v k v ]Nces2qU4^)U®VNk�tNa v UxVNb�c¿k�sutNU®VNUv b�tN��]gU4]N^�V���b�tNVNU®VN]~|psua)su� v U.â 7 B�Á`tNc Ð �¶� U v}v U�[4s�|lk��UYX\^\U�[4b�tNVg]Ns}X\U®d�kl^�VNUYa���]Ns}VNU4a�V���b�tNVNUYa�|�UY^\av U4a�¼�T�i � â�¼xsua)su� v U�T9s}���CX�i©�Nb�XZb�t � b�]NtCX\U4^ Ð À hp]gs0|�b�tCX�[Yb�tC|�U4^nXZs}^�[YU®a)su��t�k v�v ]NcesutNUY]¶´ÂUYt~a)su��t�k vWU v U4[
XZ^)suhj]NU � TLU4ax¼�T�i � a)b�tCX�b�d�WUY^ZklX\sub�tNtgU v aÂqk~VNU�·¹k�su� v U4a�XZUYc¿d�WUY^ZklX\]N^\UYa�âv[¿VNU4��^pWU4a���U v |psut Ð �0° v ab�tjX�]NtgU���^Zk�tNVgU�^\k�dNs}VNs}X¶WU�VNU`^pWUYdfb�tga\U�UYX�]Nt¸�Ck�s}t²WU v U
|�WU �� U`V�WU
XZU4[
XZUY]N^�k�suVNU~qk v ki^\U4[Yb�tNanXZ^\]g[YXZs}b�t�VNU4a�d�k�^nXZs}[4] v U4a�[���k�^)�EWU4UYa�UYX�·�b�]N^)tNs}X�VgU4a�[rk�tgVNsuV�kµXZaVgU�X\^Zk�[YU®dwb�]N^ v U�dg^\U4cesuUY^�tNs}|�Urk�]eVNU�V�WU4[ v U4tg[��NU4ceU4tCX � TLU ��� »§dwU4^)c¿U
X�V��Ýkr|�b�su^�]NtNU�^pWUYa\b v ]gXZs}b�ta)d�klX\s k v U�VNU v ��b�^\VN^)U�VNU Ë Á�Á&`çc V�kltNaiâ�ý À k Ð �TLU¸a\b v WU4tNb�suVNUáâ¹k�suc¿k�tCXÂa\]gdN^Zk�[Yb�tNVN]g[YXZUY]N^ Ð U4tCXZb�]N^\U v U ��� » À dwU4^)c¿U
X\X�kltjXeVNU¸[Yb�]N^\�wU4^ v U4aX\^Zk ë)UY[YX\b�su^)U4a�VNU4a�d�k�^)X\su[Y] v UYa�[���kl^\�EWUYU4a�U
X�klsutNa)swVgU®ceU4a)]N^\UY^ v U4]N^�sucedN] v a\sub�t � TLU�a\b v WU4tNb�s}VNU�UYX�a\b�t[Y^)o�b�a)XZklX�^\UYdN^pWUYa\U4tCX\U4tCX Ë v b�tN��]NU4]N^�VNUz^\k�VNs kµXZsub�t�� c âH� c UYa)X�]NtNU~]NtNs}X¶WU~VNU v b�tN��]gU4]N^�V�WUY¾�tgsuU[Yb�cec¿U v k�VNs}a)X�kltN[4U�c¿b�o�U4tNtNUik�]y�wb�]gX�VNU v k�hj]NU vuv U v ��WU v UY[YXZ^)b�t�k¿dwU4^\Vg] Ë m Ë dlU~â Ö B�� Ð VNk�tNa v Uc¿klX¶WU4^\suk�]zXZ^\kr|�U4^)apWU Ð � T9kÂ^pWUYa\b v ]gXZs}b�t¸a\]N^ v ��sucedN] v a\s}b�t~b��¶XZU4tj]NU�kr|�UY[ v �³UYtNa\UYci� v U�Vg]�ano¶anXrqUYc¿U�VNUX\^Zk�[YU4a.â èNô » ì ��� » Ð 5 Ç [ 8 UYa)X�9�X������ í�� Á��³Á�Á Ë 7�� ì âÞÁ��³Á�Á Ë ] ��� Ð �ï � ï ��� ð � � �¥¤� � ��� � � ¬ ¢ � ������ªn�9� � �������9¢��.�° v o�k{VNU4]p´�V�WU
XZU4[
XZUY]N^\a�VNUÂdNs}U4VNa�VNUÂ��U4^\�wU À v U � i è â � �rû Æ ý��jøY�`ý&� þr��ú��a�rý Ð À hj]Ns1[Yb�]g|p^\Uv k.^pWUY��sub�t{k�tN��] v k�s}^\U
> Å�>.V Ë � B.U
X v U � i è âv	�úµý��X�Cý��l��ý�� þr�0úr�X�rý Ð hj]Nsç[4b�]g|p^)U Ë �_] ~�> Å�>.~ Ç � 7 �° v a�b�tCX�dwb�]N^�^r�b v U�Vç�Ýk�s}VNU4^�qk v ��suVNUYtjX\s}¾�[4klXZs}b�tzVNU v ��WU v UY[YXZ^)b�t À k�]¸tNs}|�Urk�]¸VN]¸V�WUY[ v U4tN[��NUYc¿UYtCX®U
X�VNUv ki^\UY[4b�tNanXZ^)]N[YX\sub�t �g° v a�dwU4^)c¿U
X\XZUYtCX{WU4�Ck v U4ceU4tCX�VgU�[4b�^)^\su��U4^ v ��WUYtNU4^)��suU®dfUY^\VN]NU`d�kl^�]NtNU�d�kl^)XZs}[4] v UWU v U4[
XZ^)b�c~kl��t�WUYX\suhj]NU`V�k�tga v U�a)b v WUYtNb�suVgU ��° v a�a\b�tjX®[4b�c¿dwb�apWUYa®X\b�]Na�VNU4]¶´�V���]NtNU�a\]NdwU4^)dfb�a\s}X\sub�t�VNU¾N�N^\UYa�a\[4s}tCXZs v}v k�tCX\U4a�Vgsua\dwb�apWU4a�VNU�c¿k�tNs2qU4^\U�XZ^)s k�tN��] v k�s}^\U�UYX�VNU�[4b�]g[��NU4a�VNU�d v b�ci� �N� b�ceceUxdwb�]N^v U ��� » À v U�a)su��t�k v UYa)X�dN^)b¶VN]gs}X�dNk�^�VNUYa�¼�T�i �x� T9ki^pWUYa\b v ]gXZs}b�tzU4t{dwb�a)s}XZs}b�t~b��gXZUYtp]gU�UYa)X�VgU Ö Á�Á`çc dfb�]N^�]Nt�ci]Nb�t¸UYX Ë �^] c¿c dfb�]N^�]NtåWU v UY[YXZ^)b�t �
����x��
01�� U.V�WUYX\U4[YX\U4]N^�[YU4tCXZ^\k v 5�B�Á 8 UYa)X�a)s}XZ]�WU.U4tCX\^\U v U.a\b v WU4tgb�suVNU�UYX v U�[rk v b�^\s}c�qU
XZ^\U`[YU4tCXZ^\k v â�^\U4dg^pWU4a)U4tCX¶WU¾N��]N^\U Ç � 7 Ð �p° v UYa)X�[Yb�tNa)X\s}X\]�WU�VNU�XZ^\b�sua�[Yb�]N[��NUYa�[Yo v s}tNVN^)suhj]NU4a�VNU�dNs}a)X\U4a�VNU®a\[YsutCXZs vuv kµXZU4]g^\axâ¹a\]gdfUY^nmdwb�apWU4U4a�UYt�·�b�^\ceU4a®VNU.XZ^)s k�tg� v UYaxV�k�tga v U�d v k�tãâ¹^ À k Ð)Ð � iEb�]g^ v k¿[Yb�]N[��NU v k~d v ]Na�dN^)b¶[��NU.VNU v �³kµ´¶UB�Á



×�Ø�Ù�Ú Ç � 7 Û ¼�]NU`VN]�V�WUYX\U4[
XZU4]g^®VNU`dNs}U4V¸VNU���U4^)�fU�[YU4tCXZ^\k v
Vg]ß·¹k�sua)[4U4k�] À v U4a�dNsuanXZUYa v ]Ns�a)b�tCXÂd�k�^\k vuv qU v UYa À U
XÂdfb�]N^ v U4a.VgU4]¶´Ük�]gX\^\U4a.[4b�]N[��gU4a À U vuv U4a`·�b�tCXi]NtkltN� v U.VNU6e Ç B&��k�|�U4[ v �³kµ´¶U ��� ták��Na)b�^\�wU4]N^�UYtód v b�ci��Vç�³]NtgU v b�tN��]gU4]N^�VgUe^\k�VNsuklXZs}b�tyapWU4d�k�^)U v Ua)b v WUYtNb�s}VNU�UYX v U � i è â v U�a)b v WUYtNb�suVgU�k v ]Nsfc��UYc¿U�]gtNU�WU4d�k�s}a\a)U4]N^zWU4hj]NsÄ|lk v UYtjX\U¿qkÂ]NtNU v b�tN��]NUY]N^�VNU^\k�VNsuklXZs}b�tp� c Ð � T9ky�EWU4b�c¥WU
XZ^\s}U¿VgU4aÂ[4b�]N[��NU4a�â�hj]Ns�dwU4^)c¿U
XiV���WUY|ps}X\U4^ v U4a�R4b�tNUYaÂc¿b�^)XZUYa Ð dfUY^\ceUYXVç�³b��¶XZU4tgsu^�]NtNU`�wb�tNtNU`^pWU4a\b v ]gX\sub�t¸U4t�dwb�a\sÄXZsub�t ����%sSy��l0 �_�UY]¶´ÃV�WU
XZU4[
XZUY]N^\a � i è 5�B Ë 8 a)b�tCX~d v k�[wWUYa¿a)]N^ v U4a�d�kl^)XZs}U4a�sutCX\U4^\tgU4aeVNU4aeVNU4]p´§�wb�]N[��gb�tNae[rk v blm^)suc¥WUYX\^\suhj]NUYa�â�¾���]N^)U Ç � Ö Ð �p° v aY�Ýk���s}X�VgU v k.cT�U4ceU®X\U4[��Ntgb v b���suUxhj]NUxdfb�]g^ v U � i èw�0� ��k�[Y]Nt¸V��gUY]¶´UYa)X�apWUYd�k�^pWU v b�tg��s}X\]NVNsutNk v UYc¿UYtjX1U4t~VgU4]¶´¿[4b�]N[��NU4a�VNU®dgsua)X\U4a À ]NtgU®[Yb�]N[��NU�Vç�Ýk��ga\b�^)�fUY]N^�UYtzd v b�ci�â�VNU�VNUY]¶´ v b�tN��]gU4]N^)a�VNU�^\k�VNs kµXZsub�t¿[YUYX\X\U�·�b�sua�[rkl^ v UYa�d�k�^nXZsu[Y] v UYaeWUYc¿s}a\U4a�qk v �³kr|�kltjX�tNUxX\^Zkr|�UY^\a\UYtCXdNk�a v U®a\b v WU4tNb�suVNU Ð À U
X�U4tg[4b�^)U�VNU4]¶´z[4b�]g[��NU4a�VNU�a)[4s}tjX\s v}v klX\U4]N^)a � TLU4a � i è dwU4^\ceUYX)XZ^)b�tCX�â v Ux��k�^)V¶m¡ k�^)UeVg] � i è |psuU4tCX�ë)]NanXZU�V����UYXZ^)UÂ¾�t�k v suapWUÂU
X v kz^\UY[4b�tga)XZ^)]N[YX\sub�táVNUYa�VNb�tNt�WU4UYa�VgUe[YU�V�WUYX\U4[YX\U4]N^UYa)X�U4tN[Yb�^\U�qk.a\UYa�V�WUY�N]gXZa Ð VNU®apWU4dNk�^\UY^ v UYa�d�kl^)XZs}[4] v U4a�[���k�^)�"WU4UYa�VNU4a�d�k�^nXZsu[Y] v UYa�tgU4]gX\^\U4a � È©tzU;çU
X Às v ozkidfUY]¸VNU�c~kµXZs2qUY^\Uxk�|lk�tCX v k.dN^)U4ces2qU4^)U�[4b�]N[��NU À Vgb�tN[�dwU4]{VNU�d�kl^)XZs}[4] v U4a�b�tjX�V�WUY|�U v b�dNd�WU`]NtNU��U4^\�wU � È©XZk�tCX�VNb�tNt�WU�hj]NU v UYa1¾��N^)U4a�a\[YsutCXZs vuv kltjX\U4a1tgU�^pWUrk���sua\a)U4tCX�hj]NU v b�^)a\hj]���U vuv U4a1a)b�tCX�XZ^Zkr|�U4^\apWU4UYadNk�^�VNU4a�d�k�^nXZs}[4] v U4a�[���k�^)�EWU4UYa À b�t¸dwU4]gX®kr|�b�s}^�]NtNU��fb�tNtNU`apWUYd�k�^ZkµXZsub�t�U�¢�d�£ �� UYa1VNUY]¶´ÂV�WU
XZUY[YXZUY]N^\a�â � i è UYX � i è Ð dwU4^\ceUYX)XZUYtjX"U4tÂVNUY]¶´ v b�tN��]NU4]N^)a"VNU�^Zk�Vgs klX\sub�t~â¹dwb�]N^ v kdNk�^)X\suU©[4UYtCXZ^Zk v U À ]gtNU v b�tN��]NU4]N^LVgU�^\k�VNs kµXZsub�t�V��]NU�k�]`d v b�ci�`UYX�]NtNU�k�]gX\^\U�V��]NU�k�]�a\b v WU4tgb�suVNU Ð À kl]¶´dNk�^)X\su[4] v U4a{WU v U4[
XZ^\b�c~k���t�WUYX\suhj]NU4a�VNU�[4^pWU4U4^x]NtNU.��U4^\�wU~â¹dN^)b¶[YU4a\a)]Na�U�´gd v suhj]�WU�V�k�tNa v U�d�k�^\k���^ZkldN�NU] Vg]�[���kldNs}X\^\U�[rk v su�g^ZklX\sub�t Ð UYX�Vgb�tN[�VNU v klsua\a)U4^�]gt�a)su��tNk v V�k�tga v kiVNUY]¶´¶s2qU4ceU�[4b�]N[��NU�VNU�dNsuanXZUYa �� U~V�WUYX\U4[YX\U4]N^ek�s}VNU~Vgb�tN[óqk�apWU4d�k�^)U4^ v U4aidNk�^)X\su[4] v U4aáWU v U4[YX\^\b�c¿k���t�WUYXZs}hj]NU4aiVgU4ai��klVN^\b�tgaÂ[rk�^�[4U4a
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×�Ø�Ù�Ú Ç � Ö�Û ¼�]NU`VN]�V�WUYX\U4[
XZU4]g^®VNU`dNs}U4V�VNU`��U4^)�fU�kr|lk�tCXVgU4^\tgsuU4^)a�b�tCX�]NtNU v b�tN��]NUY]N^�V���sutCXZUY^Zk�[
XZs}b�t{�NsuUYt{d v ]ga���^Zk�tgVNU�hj]NU�[4U vuv Ux[4b�^)^\U4a)dfb�tNV�k�tCXZUzqkÂVNUY]¶´v b�tN��]gU4]N^)a�VgU�^\k�VNsuklXZs}b�t �< sutNa)s À v U4a`V�WUYX\U4[
XZU4]g^\a.VgUedgsuU4Vga�VNU���UY^\�wU¿a)b�tCX�[4b�ced v WUYc¿UYtCX�k�s}^\U4a`kl]óV�WU
XZUY[YXZUY]N^.VgU�X\^Zk�[YU4ac¿k�s}a®kl]Na\a)sEkl]y[rk v b�^)suc�qUYXZ^)U � _�U�d v ]Na À v U4]N^�^Zk�dgsuVNsÄX¶WU�VNU�^pWUYdfb�tga\U.a)]N^ v kÂc¿UYa\]N^)U.VNU v ��WU4tNUY^\��s}U`UYXVgU v kÂdfb�a)s}X\sub�t v U4]N^�dwU4^)c¿U
X�V��Ýklc¥WU v sub�^\U4^ v U�V�WUY[ v U4tN[��NUYc¿UYtCX�k�]¸tNsÄ|�Urkl] Ë �ï � ï �¥¤ ð � �¶ñ��p�L������J� ¨�« ¡�¢0ªn� ¤� � ¢0ª§¦ ¬ �� tNU�|p]NU�Vç�³UYtNa\UYci� v U�VN]Âa)opanXrqU4ceU�[4k v b�^)suc¥WUYX\^\suhj]NU©UYa)X©Vgb�tNt�WUYU�¾���]g^\U Ç � � � TLU�[4k v b�^)suc�qUYX\^\U�VNU_�¯�5�B Ç 8 UYa)X�]Nt¸[rk v b�^\s}c�qU
XZ^)U¿qkÜWU4[���k�tCX\s vuv b�tNt�kl��U À [���U4a)Xnm4qkµm@VNsu^)U�hj]���s v U4anX�[4b�tNanXZsÄXZ]�WU�V���]NtNU`a)]N[4[YU4anma)sub�t`VNU�[Yb�]N[��NUYa"V��³k��Na)b�^\�wU4]N^)a�â¹ces v s}U4]�dNk�a\a)s}· Ð UYX�V��³k�^\��b�t v suhj]Ns}VNU1[4b�c¿ceU1ces v s}U4]�kl[YXZsÄ· � TLU�[��Nb�s ´VgU v �Ýk�^)��b�t v s}hp]gsuVNU1X\suU4tCX�U4a)a\UYtjX\suU vuv UYc¿UYtCX1k�]`·¹k�sÄXEVgU�a\k��wb�tNtNU�a)XZk��Ns v s}X¶WU1XZUYc¿dwb�^\U vuv U À VNU�aZk��fb�tNtNU^pWU4a)sua)XZk�tN[YU{k�]¶´á^\k�VNs kµXZsub�tNa`UYXiVgU~aZk�^\U v klX\s}|�U�·¹k�[Ys v sÄX¶WUÂVNU¿[rk v su�N^\klXZs}b�tîWU v U4[YX\^\b�tgsuhj]NUeVN]NUáqk�]NtNU�wb�tNtgUe]gtNs}·�b�^)c¿sÄX¶WUiVg]óa)su��t�k v �Lè b�tóUYc¿d v b�s1t�WU4[4UYa\a)s}XZU v ��]gX\s v s}aZklX\sub�t�VNUea)opa)XrqU4ceU4a�[4^no�b��EWUYtNsuhj]NUYa �� �Nk�hj]NUy[YU vuv ] v U{VgU�[4k v b�^)suc�qUYX\^\Uàâ�|�b�s}^�¾N��]N^\U Ç � \ Ð [4b�tga\suanXZU�U4tG]NtNU�[4b�]N[��gUyV��³k��Na)b�^\��kltjX¿hj]Nsë)b�]NU v U�^r�b v U¸V��³k�tNbpVNU À WUYXZk�tCXz^)U v s
WU4UÜqk v kác¿k�a)a\U À UYX~V���]NtNUy[4k�^)X\UyVNU v UY[YXZ]g^\U�hp]gsxa\UY^)X~VNUy[4kµm
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×�Ø�Ù�Ú Ç � � Û [4k v b�^\suc�qUYX\^\U®VNU�¨z¯
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X\�NbpVNU �w� U vuv U�[Ys�U4anX�d v k�[wWU4Uzqk Ç � B�cec VgU v ki[rklX\�NbpVNU � TLU�XZb�]gX�a\U�XZ^)b�]g|�U�V�kltNa v �³k�^\��b�t v suhj]Ns}VNU �TLUiV�WUY|�U v b�dgdfUYc¿UYtjX`VgU v ke��U4^)�fUÂk v suUY]�V�k�tga v �³k��Na)b�^\�wU4]N^�X�k�tgVNsua®hp]ç�³]Ntà[���klc¿d WU v U4[
XZ^)suhj]NU.UYa)X

×�Ø�Ù�Ú Ç � \ Û � tgU�[YU v}v ] v U�VN]�[rk v b�^\s}c�qU
XZ^\U
kldNd v s}hj]�WU�U4tCXZ^)U v U4a{VNUY]¶´ÊWU v U4[
XZ^\bpVNUYa�kµ¾�t,VgUà·¹klsu^\U�V�WU4^\sÄ|�UY^ v U4aWU v U4[
XZ^\b�tNa{V���sub�tNs}aZklX\sub�t²VNk�tNav �Ýkl^\��b�t v suhj]Ns}VNU�|�U4^)a v k�[rk�^nXZUzVNU v U4[
XZ]N^)U � ½ tãtgUzc¿UYa\]N^)U{k�s}tNa\s�hp]gU v ��WU4tNUY^\��s}U~VNUYaÂd�k�^nXZsu[Y] v UYaV�WU4dwb�apWUYU�V�k�tNa v U�c¿s v suUY]ek�[YX\s}· � ½ tzV�WU
¾�tNs}X v k�·�^Zk�[
XZs}b�t~V��ÓWU4[��Nk�tCXZs v}v b�tgt�k���U�[4b�ceceU v U®^\k�dNdwb�^)X�VNUv ��WUYtNU4^)��suU.V�WU4dwb�apWUYUÂV�k�tNa v U.ces v suU4]�k�[
XZs}·�kr|�UY[ v ��WU4tNUY^\��s}U.dwU4^)VN]NUÂV�k�tga v ��U4tNa)U4ci� v UiVNU v k~[4U vuv ] v U �T9k�^pWUYa\b v ]gXZs}b�t{VN]�[rk v b�^\s}c�qU
XZ^\U®U4t�V�WU4dwU4tgVN^Zk �TLU4a�[YU vuv ] v UYa�a\b�tCX�^pWUYd�k�^nXZsuUYa�a\U v b�t�]NtNU`�EWUYb�c¥WU
XZ^)suU�dN^)bµë)U4[
XZsÄ|�U~â¹[���U4anX)mYqkµmÓVNs}^\U�hj]NU v UY]N^�[4UYtjX\^\Udwb�s}tjX\Ui|�UY^\a v Ui|�UY^)X\U
´áV���sutCXZUY^Zk�[
XZs}b�t À |�b�su^�¾���]N^\U Ç � [ Ð � T9U�[4k v b�^)suc�qUYX\^\U.UYa)X�[4b�tNa)X\s}XZ]�WUeVgU�X\^\b�s}acebpVN] v UYa�VNsuanXZs}tN[YX\a�9 v U�[4k v b�^)suc�qUYX\^\U�[YU4tCXZ^\k v hj]NsL[4b�]¶|¶^)U v ki^pWUY��sub�tª> Å)>.~ Ë � Ë U
X v UYa�[4k v b�^\suc�qUYX\^\UYakr|lk�tCX�UYX®k�^)^\s2qUY^\U�hj]Ns v ��WU
XZU4tgVNU4tCX©ë)]Na\hj]���qk«> Å)>.V ]N�_�s=;�WUY^\U4tCX\U4a�d�k�^)X\su[Y] v UYa�s}tjX\U4^\k���sua)a\UYtjX�a\b�s}X�d�k�^�sutCXZUY^Zk�[
XZsub�t¥WU v U4[
XZ^)b�c~kl��t�WUYX\suhj]NU À a)b�s}X�d�kl^�s}t¶mX\U4^\k�[YX\sub�t`·�b�^)X\U � ½ t�d�k�^ v U�k v b�^\aL^\UYa\dwU4[
XZs}|�U4ceU4tCX1VgU���UY^\�wUÂWU v UY[YX\^\b�c¿k���t�WU
XZs}hp]gUxâ�[rk�^\k�[YX¶WU4^)suapWUYU�d�k�^v k v b�tN��]NUY]N^�VNU�^ZklVNs klX\sub�tl¬ c Ð U
X�VNU®��U4^)�fU®��k�VN^)b�tNs}hp]gUÂâ¹[4k�^Zkl[YX¶WUY^\s}apWU4Uxd�k�^ v k v b�tN��]gU4]N^�V��³s}tCXZU4^�mkl[YXZs}b�t, À hj]Ns�U4a)X v U v su�N^)U�dNk�^\[Yb�]N^\a�ceb o�U4t�UYtCXZ^\U�VNUY]¶´�sutCXZUY^Zk�[
XZsub�tNa®tj]N[ v WU4k�su^)U4a�sut�WU v k�anXZsuhj]NUYa Ð �� �Nk�hj]NUyceb¶Vg] v U{UYa)X¿VNb�tN[�apWUYd�k�^pWU�U4tÃVNU4]p´§dNk�^)X\suU4a®9 v k�d�kl^)XZs}U²WU v UY[YX\^\b�c¿k���t�WU
XZs}hp]gUáâ¹a\UY[YX\sub�ts}tCX¶WU4^)suUY]N^\U Ð À UYX v k�d�kl^)XZs}U©��k�VN^)b�tNs}hp]gUxâ�a\UY[YXZs}b�t�U
´pX¶WUY^\suUY]N^\U Ð � _�U�d v ]Na À b�t�VNsuanXZsutg��]NU©VNUY]¶´�a\UY[YXZs}b�tNaVNk�tNai[YUYX\X\U~VNUY^\tNs2qU4^)Uzd�k�^nXZsuUT9�]NtNU~a)U4[
XZsub�tÜ��k�VN^)b�tNs}hp]gU¿¾�tNU�âv	`÷2û��°¯,�%�Cýlúµûf÷@ù À v U4a�d�k�^nXZsu[Y] v UYaWU v U4[
XZ^)b�c~kl��t�WUYX\suhj]NUYa�o�V�WUYdfb�a)U4tCX�k�]ga\a\spVNU v ��WU4tNUY^\��s}U�UYt.¾�tiVNU���U4^)�fU Ð U
X1]NtNU�a\UY[YXZs}b�ti��klVN^\b�tgsuhj]NUd v ]Na���^\b�a\a\s2qU4^)U�â � ú��Cý�þ#��¯|�.�Cýlúµûf÷@ù Ð À hj]Ns¶^)U4[Y]NU4s vuv U v U4a9¾�tNaEVNU���UY^\�wU4aE��k�VN^)b�tNsuhj]NUYa � TLU�c¿klX¶WUY^\suk�]]¶XZs v suapWU�dfb�]N^Eë)b�]NUY^ v U�^��b v U�V��³k��Na\b�^\�wU4]N^�V�k�tga v U4a�[4U vuv ] v UYa�V�WU4dwU4tgVyVN]¸XÓopdfU`VNU`[rk v b�^)suc�qUYXZ^)U �TLU4a�[4k�^Zk�[
X¶WUY^\suanXZs}a\hj]NU4a�VNU`[���k�hj]NU�d�k�^nXZs}U�a\b�tCX�^pWUYa\]Nc¥WU4UYa®V�kltNa v U�X�kl� v U4k�] Ç � BT5�B©B 8 �
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×�Ø�Ù�Ú Ç � [ Û |p]NU`U4t�[4b�]NdfU`dN^)bµë)U4[
XZsÄ|�U
�������²±)��� ����$ n w�³�(�tv´µm�.!P(��T$©�%uA!#( n wTLUYa�k��Na\b�^\�wU4]N^)a1VNU v k�d�k�^nXZsuUeWU v U4[YX\^\b�c¿k���t�WUYXZs}hj]NU�U
X©VNU v kxd�k�^nXZsuU���k�VN^)b�tNs}hp]gU�¾�tNU�a)b�tCX©·¹k�s}X\aVç� � ^Zk�tNs}]Nc,XZk�tNVNs}a9hp]gU�[YU4]¶´�VNU v k�dNk�^)X\suU©��k�Vg^\b�tNs}hj]NU���^\b�a)a\s2qU4^\U�a)b�tCXEUYt � ]gs}|p^\U � TLUY]N^�WU4d�k�s}a\a)U4]N^UYa)X�VgUlB�cecÊdfb�]g^ v ked�k�^)X\suUáWU v UY[YX\^\b�c¿k���t�WU
XZs}hp]gU À Ö cec dwb�]N^ v ked�k�^)X\suU���k�VN^)b�tNsuhj]NU�¾�tNUiU
X�VNU] Ö � 7 cec dwb�]N^ v k�d�k�^nXZs}U��Nk�VN^\b�tNsuhj]NU¸VNsÄXZU¸��^\b�a\a\s2qU4^)U � TLU�[4k v b�^\suc�qUYX\^\Uz[YU4tCXZ^\k v U4a)X¿a\UY��ceU4tCX¶WUUYt}B Ç a)b�]Na�c¿bpVN] v U4a`k&RYsuci]gXZk�]¶´àdwb�]N^ v k¸dNk�^)X\suUãWU v U4[YX\^\b�c¿k���t�WUYXZs}hj]NUÂUYX�U4t Ë Ö c¿bpVN] v U4a�dwb�]N^v kedNk�^)X\suU`��k�VN^)b�tNs}hp]gU � T9k6RYb�tNU.tgb�tys}tNa)X\^\]NceU4tCX¶WUYU�UYtCXZ^\U�[���k�hj]NUicebpVN] v U�[Yb�tNanXZs}X\]NU�]NtNUzRYb�tNUceb�^nXZU`â�[4^Zkl[J¶pa Ð � TLU4]N^�U;çU
X�a)]N^ v k�dwU4^nXZU�V���UYæe[rkl[4s}X¶WU�VN]¿V�WUYXZUY[YX\U4]N^�t���U4anX�[ v k�s}^\U4ceU4tCX1|ps}a\su� v U�hj]NUdwb�]N^ v U4a¸WU v UY[YX\^\b�tNa�U
X v U4a�dN�Nb�X\b�tNa À VNb�tN[�dwb�]N^ v k�dNk�^)X\suU�WU v U4[YX\^\b�c¿k���t�WUYXZs}hj]NU À [4k�^�[4U4a®VNU4^)tNsuUY^\ab�tjX�]NtgU���U4^\�wU`[rk�^\k�[YX¶WU4^)sua)X\suhj]NU��wUrk�]g[4b�]Nd�d v ]Na�[4b�ced�k�[
XZU�hj]NU�[4U v}v U�VNUYa���k�VN^)b�tNa �� U
X\X\U~d�k�^nXZs}U¥WU v U4[
XZ^)b�c~kl��t�WUYX\suhj]NU�U4anX.[Yb�tNanXZs}X\]�WU4U¿VNU ] [4b�]N[��NU4a.[4b�tN[YU4tCXZ^)suhj]NUYa¸â¹hj]NU¿tNb�]NakldNdfU vuv U4^\b�tNa�È ô Ë À È ô Ç À È ô B À È ô�] Ð kr|�U4[�]NtNU v b�tN��]NUY]N^�VNb�tNt�WUYU�VgU�^\k�VNs kµXZsub�tNa`â¹UYt�� c Ð �wè kv b�tN��]gU4]N^�XZb�XZk v U�^\UYdN^pWUYa\U4tCX\U Ç Á � Ö � c UYX�Á � � Ö  �g� U�hj]NsfdfUY^\ceUYX�V���]NtNUxd�k�^)X�hj]NU v UYa�d�k�^nXZs}[4] v U4aWU v UY[YXZ^)b�c¿k���t�WU
XZsuhj]NUYaxdN]gsua\a)U4tCX`V�WUYdfb�a)U4^ v �³UYa\a\UYtCXZsuU v VNU v U4]N^�WU4tNUY^\��s}U.V�k�tga�[4UYX)XZUidNk�^)X\suU À VNUÂd v ]Nahj]���s v a\b�sÄX�XZ^ZkltNa\d�kl^\U4tCX.k�]¶´à�Nk�VN^\b�tNa � T9kzX�k�s vuv U�V���]NtNUe[4U v}v ] v UiU4táÅ|· k U4anX.VNUeÁ � Ë ·�Á � Ë aZk�]¶·dwb�]N^�[4U v}v UYa�VNU v k�XZ^\b�sua\s2qU4ceU®[Yb�]N[��NU�Á � Á 7 ·�Á � Á 7 À [YU�hj]Ns�dwU4^\ceUYX�]NtNU�ceU4s v}v UY]N^\U�apWUYd�k�^ZkµXZsub�t{VNU4a[4k�tNVNs}V�klX\a�WU v U4[
XZ^\b�c~k���t�WUYX\suhj]NU4a �f� UYX\X\Ui[4b�]N[��NUßWUYXZk�s}X®U4tyU�;fUYX À dfb�]N^ v U�^)]Nt ° À v U�tNs}|�Urk�]àk�]ghp]gU vv k���U4^)�fU¸WU v U4[YX\^\b�c¿k���t�WUYXZs}hj]NU�V�WU4dwb�a\k�s}X v U�c¿kµ´¶suci]gcöV���WU4tNUY^\��s}U � _�U4dg]Nsua À v �³k ë)b�]gX�VNUYa�V�WU
XZUY[YXZUY]N^\aVgU�dgsuU4Vga�VgU���U4^\�wU�k�sutga\sNhj]NU�VN]ea\b v WU4tNb�s}VNU�b�tCX�V�WU4d v k�[wWU�[YU�c~kµ´¶s}ci]Nc |�U4^)a v k�VNU4]¶´¶s2qU4ceU�[Yb�]N[��NU5�B ] 8 �
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� k v b�^\s}c�qU
XZ^\Ux[4U4tCX\^Zk vXÓopdwU È ô � W � W^pWU4��s}b�t¸U4t�Å e Ë � Ë e Ë � Ë e`Á � Ö< �Na\b�^)�fUY]N^ � � m¹¸®� � ]È©d�k�s}a\a\UY]N^�k��Na)b�^\�wU4]N^�â�c¿c Ð B Ö ] Ö � 7¸��N^\U`VNU`[4b�]N[��NU4a ] B ËÈ©d�k�sua)a\UY]N^®dNk�^�[4b�]g[��NU Ç � À Ç � À Ö � \ À [ � \ âH� c Ð Ë � B À Ë � À Ë � [�â� Ð B � Ç TLb�tg��]NU4]g^�VNU`^Zk�VNsuklXZs}b�tzXZblX�k v U�â¥� c Ð Ç Á � Ö [ Ö � B Ç � [TLb�tN��]NU4]N^�V���sutCX\U4^Zkl[YXZs}b�t{XZb�XZk v U�â� Ð Á � � Ö B � Ç B � Ç¸®b�ci�g^\U�XZblX�k v U�VNU�[4U v}v ] v U4a Ë Á©B Ö \ B�Á�Á�Á Ë Ç�Ç ]� k v b�^\s}c�qU
XZ^\UYa�kr|lk�tCX®U
X�k�^\^)s2qUY^\UXÓopdwU È ô � W � W^pWU4��s}b�t¸U4t�Å Ë �^] m¹B � � Ë � Ö m ]N� 7 Ç � Áµm ]N� 7< �Na\b�^)�fUY]N^ � � m¹¸®� < [4s}U4^È©d�k�s}a\a\UY]N^�k��Na)b�^\�wU4]N^�â�c¿c Ð ] Ö ] Ö � 7¸��N^\U`VNU`[4b�]N[��NU4a ] ] ËÈ©d�k�sua)a\UY]N^®dNk�^�[4b�]g[��NU Á � Ç À Ç � Ö À � � [ À [ � B�â¥� c Ð Ë � Ç À Ë � Ç À Ë � Ç À Ë � Ç â� Ð B � Ö TLb�tg��]NU4]g^�VNU`^Zk�VNsuklXZs}b�tzXZblX�k v U�â¥� c Ð Ç Á � 7 Ë Ç Ë � \ B Ç � \TLb�tN��]NU4]N^�V���sutCX\U4^Zkl[YXZs}b�t{XZb�XZk v U�â� Ð Á � [ 7 ]N� \ B � Ö¸®b�ci�g^\U�XZblX�k v U�VNU�[4U v}v ] v U4a � ] \©\ ´ Ç ] Ç \©\ ´ Ç B 7 Á�Á.´ ÇfYg)h Ú Ç � B Û [4k�^Zkl[YX¶WUY^\s}a)XZs}hj]NU4a�VNU`[���k�hj]NU�d�k�^nXZs}U�VN]�[4k v b�^\suc�qUYX\^\U
T9k¿dNk�^)X\suU`¾�tNU.�Nk�VN^\b�tNsuhj]NU�U4a)Xx[4b�tga)XZsÄXZ]�WUYU.VNUzB¿[Yb�]N[��NUYa�UYX v kedNk�^)X\suU�[4bCk�^)a\U���k�VN^)b�tNsuhj]NU ÀVç�³]NtgUóa)U4] v Uá[Yb�]N[��NU � TLUY]N^ v b�tN��]NU4]N^¸V��³k��Na)b�^\�¶XZsub�tåX\b�X�k v U�U4anX�VNU}B � Ç  dwb�]N^¸[���k�[Y]NtNUáVNU4adNk�^)X\suU4a � T9k���^Zk�tj] v k�^\sÄX¶WU�VNUYa�[4U v}v ] v U4a�o{UYa)X�d�k�^nXZb�]¶X v kÂc��UYc¿U�VgU�Á � Ë ·�Á � Ë �

�������²±)��� ���%sS$ n w�³�(�tv´µm�.!P(��%s n + n uA!&º n (r(�t»m�.(r�° v t�� oßk�dN^ZklX\suhj]NUYc¿UYtjX.d�k�a�VNU~[Y^Zk�[J¶jaÂdwb�]N^�[4U4a.c¿bpVN] v U4a�[rk�^�s v a`a)b�tCXi·�b�^\cãWU4a�V���]NtNUza)]¶mdwU4^)dfb�a\s}X\sub�t�VNU.[
o v sutgVN^\UYax[4b�tN[4UYtjX\^\s}hp]gU4a � T9UYa�k��ga\b�^)�fUY]N^\a�VgU4a�d�kl^)XZs}U4a�WU v UY[YX\^\b�c¿k���t�WU
XZs}hp]gU4a�UYX�Nk�VN^\b�tNsuhj]NU�¾�tgU�a\b�tCX À X\b�]gX{[Yb�cec¿U�dwb�]N^ v U�[YU4tCXZ^\k v À UYt � ^ZkltNsu]Nc � T�kÜdNk�^)X\suU���klVN^\b�tgsuhj]NU��^\b�a)a\s2qUY^\U�U4anX~UYt < [YsuUY^ � TLU4]N^ãWU4dNk�sua)a\U4]g^¿dwb�]N^ v k�d�k�^nXZs}U²WU v UY[YXZ^)b�c¿k���t�WU
XZsuhj]NU{UYa)X¿VNU ] c¿cQUYX^)U4anXZU�s}tN[���k�tN�EWU4Uxdwb�]N^ v UYa�k�]¶XZ^\UYa�d�kl^)XZs}U4a � TLUxtgb�ci�N^)U®VNUx[4b�]N[��gU4a�^)U4a)X\U v U�c��U4ceU®dwb�]N^ v UYa�d�k�^�mX\suUYa.WU v U4[YX\^\b�c¿k���t�WUYXZs}hj]NU�U
X1��klVN^\b�tgsuhj]NU���^)b�a\a)s2qUY^\U � iEb�]N^ v k�d�k�^nXZsuU���k�VN^)b�tNs}hp]gU�¾�tNU À a)b�tÂtNb�ci�g^\UUYa)X®VNU ] [4b�]N[��NU4a � T9k v b�tg��]NU4]g^�X\b�X�k v U�dwb�]N^ v k�d�k�^nXZsuU�WU v U4[
XZ^)b�c~kl��t�WUYX\suhj]NU�^)U4dN^pWU4a\UYtCXZU Ç Á � 7 � cU
X�Á � [ 7  � TLU4a`d�kl^)XZs}U4a`��k�Vg^\b�tNs}hj]NU4a�¾�tNUYa`UYX���^\b�a\a\s2qU4^)Ue^)U4dN^pWU4a)U4tCXZUYtjX.^\UYa\dwU4[YX\s}|�U4ceU4tCX ]g� \ áUYXB � Ö  � T9k���^Zkltp] v k�^)s}X¶WUxVNU4a�[4U vuv ] v U4a�UYa)X v kÂc��U4ceU�hp]gU�dwb�]N^ v kÂd�kl^)XZs}U�[4UYtjX\^Zk v U À U�´g[YU4dgX\sub�t�·¹k�s}X\Udwb�]N^ v k.XZ^\b�sua\s2qU4ceU�[4b�]N[��NU�hp]gsL^\U4VgUY|psuUYtjX®VNU`��^\k�tj] v k�^)s}X¶WU�Á � Ë ·�Á � Ë dwb�]N^ > Å�>.¼ Ç � Ö �
B Ö



�������²±)��½ ¾�uA!P�%(�$©(#¿-³-s�! n !rsl�"!S� ��"!#�%$&!#�%'�(�s6s n uOs nMq s�³�( q �%'�(�s

×�Ø�Ù�Ú Ç � Ë Á Û |p]NU�U4t�[4b�]NdwU�VNU v k�dwb�a)s}XZs}b�t`VNU4aEV�WUYX\U4[
XZU4]g^\a"a\k�tNa"k��Na\b�^\�wU4]N^)a"UYXEVNUYaEs}tjX\U4^)[4^)o�b�a)XZklXZaÈ1XZk�tCX�VNb�tgt�WUÜhj]NU v kÃ^pWU4��s}b�t�Á � \ V > Å�>lV Ë �_] [4b�tCX\suU4tCXy�fU4k�]N[4b�]Nd�VNUÜc¿klX¶WU4^\suk�]¶´åceb�^nXZaâ�[rk�� v U4a À dNk�^\b�s}a�VgU4a�[4^no�b�anX�klX\a Ð À VNUYa�V�WUYX\U4[
XZU4]g^\a�sutCX\U4^\[Y^)o�b�a)XZklXZa�5�B 7r8 UYX�VNU4a�V�WUYXZUY[YX\U4]N^)a�aZk�tNa�k��¶ma)b�^\�wU4]g^\a�â�À�c¿k�a)a v UYa\a���k�dMÀ Ð ozb�tCX{WUYX¶WU�s}tNa)XZk vuv WU4a �¶° v aEë)b�]NU4tCX�]Nt¸^r�b v U�s}c¿dwb�^nX�k�tCX�dwb�]N^�k�c¥WU v s}b�^\UY^v ky^pWUYa\b v ]gXZs}b�tãU4t WUYtNU4^)��suU{VN]¥[4k v b�^)suc�qUYX\^\UzklsutNa)s�hj]NU v kyceU4a)]N^\U{VgU v ��WUYtNU4^)��suU~c~k�tghp]Nk�tCXZU �"° v adwU4^)c¿U
X\X\U4tCXzUYtU�;fUYX~VNUya\k�|�b�su^ea\s�s v oÃU4]§V�WU4dO�blXzV���WU4tNUY^\��s}Uyb�]GtNb�tVNk�tNa~[YUYX)XZUy^pWU4��s}b�t � TLU4aV�WUYXZUY[YX\U4]N^)a®a\k�tNa�k��Na)b�^\�wU4]N^)a�a\b�tCX�VNU4a�[YU vuv ] v UYa�d v k�[wWUYU4a�U4tCXZ^)U v U4a�cebpVN] v UYa�UYX�a)]N^ v U4a�dNk�^\b�s}a�VNU[Y^)o�b�a)XZklXZaEV�k�tNa v �³k�^\��b�t v suhj]NsuVgU � _�k�tNa�[4U�[rkla À [4U�a)b�tCX v U4a�d�k�^\b�sua9hj]Ns�ë)b�]NU4tCX v U�^��b v U�V��³k��Na)b�^\�wU4]g^ �TLUYa.V�WU
XZU4[
XZUY]N^\ais}tCXZU4^)[4^no�b�anX�klX\aia\b�tCX.[4b�cedfb�apWU4a�V���]NtNU~a)U4] v U~[Yb�]N[��NUzVgU~a\[YsutCXZs vuv klXZUY]N^\a`[4b�c¿ceUWU v WUYc¿UYtjX�kl[YXZsÄ· �
�������²±)�²± xz³-´}Á��%u)s n !rt¥³-u1�O'1$ n w�³�(�tv´µm�.!P(��TLUYa���U4^\�wU4aL�Nk�VN^\b�tNsuhj]NUYaLa\b�tCX��fU4k�]N[Yb�]Nd`d v ]gaL[4b�ced v s}hj]�WU4UYa�hj]NU v U4aL��U4^\�wU4axWU v UY[YXZ^)b�c¿k���t�WU
XZsuhj]NUYa �� tNU�U�´gUYc¿d v U�VNU�V�WUY|�U v b�dNdfUYc¿UYtCX�VNU���UY^\�wU�U4anX©VNb�tNt�WU4U�¾���]g^\U Ç � Ë�Ë � È©tÂU�;fUYX À v b�^)a\hj]���]NtÂ��k�Vg^\b�td�WU4t�WU
XZ^\U�V�k�tNa v k®c¿klXZs2qU4^)U À s v |lkxsutCX¶WU4^Zkl��su^�k�dN^4qU4a1]gtid v ]ga"b�]iceb�s}tNa v b�tN�®d�k�^\[Yb�]N^)a©kr|�U4[�]NtÂtNb�oCk�]dg^\bpVN]Nsua\k�tCX©dN^)sutN[Ysud�k v U4ceU4tCX©VNUYa�c¥WUYa\b�tNa�âHÂ À � �Ä�}� Ð UYX©X\^Zk�tNan·�WU4^\k�tCX�]NtNU�d�k�^nXZsuU�VNU�a\b�tãWU4tgU4^\��suU�k�]tgb o�k�]�a\b�]ga�·�b�^\ceU�V���WU4tNUY^\��s}U�V���U
´¶[4sÄX�klX\sub�tÂU
X©VNU�^\UY[4] v VN]�tNb�oCk�] � T©��WU4tNUY^\��s}U�V���U
´¶[4sÄX�klX\sub�tÂVgb�tNtNUv suUY]áUYtNa\]gs}XZU�qk v ��WUYc¿s}a\a)sub�t�VNUetj]N[ v WU4b�tga.VN]átNb�oCk�] � T9k¸[4b�tNapWU4hj]NUYtN[4U{VNUe[4UY[4s�U4anX.VNb�tN[¿hj]���]NtNU
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×�Ø�Ù�Ú Ç � Ë�Ë Û V�WU
|�U v b�dNdwU4ceU4tCX®V���]NtNU���U4^)�fU���klVN^\b�tgsuhj]NU·�^\k�[YX\sub�t§â¹hj]Ns�dwU4]gXik vuv U4^�ë)]Na\hj]���qk ] Á©� Ð VNU v ��WU4tNUY^\��s}UeV�WU4dwb�apWUYUzt���U4a)X.d�k�a�V�WUYX\U4[YXZk�� v U �"� b�c¿d¶XZUX\U4tj]áVNUÂ[4U
X\XZUÜWUYtNU4^)��suUitgb�tàc¿UYa\]N^\k�� v U À v kz^pWU4dwb�tNa)UãWU v UY[YX\^\b�c¿k���t�WU
XZs}hp]gU{âv� Ð U
X v k~^pWU4dwb�tNa)Ue�NkµmVg^\b�tNs}hj]NUiâv� Ð a)b�tCX�VNs�;�WU4^)U4tCXZUYa�âv�rd&�T¼ Ë Ð � ½ teVNs}X�hj]NU v ��b�tek�]gt¿[4k v b�^)suc�qUYX\^\U�[Yb�c¿dwU4tgapWU v b�^)a\hj]NU� í � � TLU¸[rk v b�^\s}c�qU
XZ^\U~VNUT¨z¯ó]gX\s v sua\U~dfb�]g^�k��fb�^\��k�tCXeVNU v � � ^\k�tNs}]NcQkldNd�k�]g|p^)s®kµ¾�tGVç�Ýk�]g�lmceU4tCX\U4^i[YU~^ZkldNdfb�^)Xzâ v UYa.dN^)b¶[YU4a)a\]NaÂVNU¿¾�a\a)sub�tNa�dN^\bpVN]Ns}a\UYtjX.VNU4a.dN�Nb�X\b�tNaiU
XiVNUYaitNU4]¶XZ^\b�tNa À UYXv b�^\a)hj]��³]gt�tNU4]gX\^\b�tyU4a)X�k��Na\b�^\��WUidNk�^x]NtytNb�oCk�]�V�� � ^\k�tNs}]Nc À s v |lkÃWUYc¿U
X\X\^\U.VgU4a�dN�gb�XZb�tga À Vgb�tN[v ��WUYtNU4^)��suU v su��WU4^pWUYU�V�k�tga v k.¾�a)a\sub�t{VNU v ��]N^ZkltNsu]Nc�[4b�c¿dwU4tNa)U v ��WU4tNUY^\��s}UxXZ^\k�tNa)c¿s}a\U�k�]{tgb o�k�] Ð �wè ]N^¨~¯ À [4U�^Zk�dgdfb�^nXÃ�rd©��kÜWUYX¶WU`c¿UYa\]N^pWU{qk Ë � Á 7 dwb�]N^�VNUYa¸WUYtNU4^)��suUYa�a)]Nd�WUY^\suUY]N^\UYa�qk
B�Á6Ä�UY¼ �
�������²±)��Å �a�%(rÆÇ³�(�´ n u)$©�%s
�O'1$ n w¥³�(�tv´µm�"!#(r�TLU4a~dN^\s}tN[4s}d�k�]¶´§[4^)s}XrqUY^\UYazdfb�]N^ v kóc¿UYa\]N^)U�VNU v �ÓWU4tgU4^\��suUya)b�tCX v k v sut�WUrk�^)s}X¶WU�VNU v kß^pWUYdfb�tNa\UWU v U4[
XZ^)b�tNsuhj]NUyUYX v kÜ^pWU4a)b v ]gX\sub�t � TLU4a{U;çU
XZa¸VNU�tNb�t v sut�WU4k�^\sÄX¶WUya)b�tCX¸a\b�]¶|�U4tCX�V��]NaßqkÜVNUYa�U;çU
XZaVgUi[���kr�È}tNUÜWU v U4[YX\^\b�tgsuhj]NU.U
X�dwU4]g|�U4tCX{qk~dN^\s}b�^\s��UYX\^\Ui[Yb�^\^)su�EWUYa � T9kz^pWU4a)b v ]¶XZsub�tyU4anX�[4b�c¿ci]gt�WU4ceU4tCXdNk�^Zk�cãWUYX\^\s}apWU4U�dNk�^ v kia\b�c¿ceU�hj]�k�VN^\klXZs}hp]gU�a)]Ns}|lk�tCX\U�dwb�]N^ v ��WUYtNU4^)��suU`È�â¹U4t,Ä�UY¼ Ð 9â"ÉÍ Ð � í â �

� â Í Ð Ð � ì â �Í Ð � ì ù ��áU4anX v U~X\U4^\ceUzanXZbp[���k�a)X\suhj]NUóâ¹^pWU4a)b v ]gX\sub�tßsutCXZ^)sutNa4qU4hj]NU Ð À � v U¿X\U4^\ceU{VNU{�N^)]Ns}X À U
Xeù~]NtÜX\U4^\ceU[Yb�tNanX�k�tCX �TLU�X\U4^\ceUÊ��UYa)X�VNb�tgt�WU�d�k�^ v kaË�]N[YX\]�klX\sub�tÂanX�klX\sua)X\suhj]NU�VNU v kx·�^Zk�[
XZs}b�tÂV���WU4[���k�tCX\s vuv b�tNt�kl��U À V�WUY¾�tgsuUd v ]Na���k�]gX �9° v V�WU4dwU4tNVÜVgb�tN[~Vg]ßc¿klX¶WUY^\s kl]á]¶XZs v suapWUÂdfb�]g^ v U4a�k��Na\b�^\�wU4]N^)a.UYXàWU4��k v UYc¿UYtjX�VNU v UY]N^WUYd�k�sua)a\UY]N^ � i v ]ga©[4U v}v U�[Ys�a\U4^\k�s}c¿dwb�^nX�k�tCXZU À ceb�sutga v U�tNb�c.�N^\U�V��ÓWU v U4[
XZ^\b�tNa�[Yb�tCXZ^)su�N]�kltjX�kl]¿a)su��t�k va)U4^\k¿��^\k�tNV�UYX®VNb�tN[ v ��sutg[4U4^nXZsÄXZ]NVNU`anX�klX\sua)X\suhj]NU`U4t�a\UY^Zked v ]Na{WU v UY|©WU4U � T9U�X\U4^\ceU���V�WU4[Y^\sÄX v U`�N^\]NsÄXV��]ãqk v ��WU v UY[YX\^\b�tNs}hj]NU`UYXÂqk v �Ýkl[YXZsÄ|ps}X¶WU�^\k�VNs}bCk�[YX\s}|�U�VNU v �³]g^Zk�tNs}]Nc �g° v U4anXxt�WUY� v s}��Urkl� v U�a\k�]g·xqk���k�a)a\UWUYtNU4^)��suU � TLU�XZUY^\ceU�[4b�tNa)XZk�tCX�ù�UYtN� v b��fU�d v ]Na)suU4]g^\a1U;çU
XZa©VNU�a)b�]N^)[4U�V���U4^)^\U4]g^©VNb�tCX v UYa1dN^\s}tN[4s}d�k�]¶´
B \



a)b�tCX v k�tNb�te]gtNs}·�b�^)c¿sÄX¶WU�WU v U4[YX\^\b�tgsuhj]NU À v kxtNb�te]gtNs}·�b�^)c¿sÄX¶WU�c¥WUY[rk�tNs}hj]NU`âf|lk�^\suklXZs}b�t.VgU v ��WUYd�k�s}a\a\UY]N^VgU4a�k��Na)b�^\�wU4]N^)a®UYt�·�b�tN[YX\sub�t¸VNU v kidwb�a)s}XZs}b�t{V�k�tga v U�[rk v b�^\s}c�qU
XZ^)U Ð ��a³A'�(�w n Á n (r!#t��Ì��%w��%$&!#(r³-´ nMÍ u ��.!#tvÎ�'���Ïv U4a�|lk v U4]N^)a�dwb�]N^ v U�^\]Nt °\° dwb�]N^ v U ��� â¹[4k v b�^)suc�qUYX\^\U�[YU4tCXZ^\k v Ð a\b�tjX�UYa)XZs}c¥WUYU4aiqk°9� í Á � Ç Á�âvÐ��rÑ�ÒÓ Ð� í Á � Ë B
Ð��rÑù í Á � Á ]
i�b�]N^ v U�^)]Nt ° À [4UYa�|lk v U4]N^)a{WU
X�k�s}U4tCX À a\k�tNa v U�a)b v WUYtNb�suVgU�tgs v U4a�V�WU
XZUY[YXZUY]N^\a®VNU`dNsuUYVNa�VNU`��U4^)�fUU
X®k�|�U4[�]NtNU�k�]gX\^\U�WU v U4[
XZ^\b�tNsuhj]NU�VNUS5�B ] 8 9� í Á � Ë 7 âvÐ��rÑ�ÒÓ Ð� í Á � Ë ] Ð��rÑù í Á � Á�Á©B
�a³A'�(�w n Á n (r!#t��,Ô n ��(r³-uOt�Î�'��ª�_�kltNa v UYa���UY^\�wU4a���klVN^\b�tgsuhj]NU4a À v k�^pWU4a)b v ]¶XZsub�tzU4anX�VNb�cesut�WUYU�d�k�^ v UYaYË�]N[
XZ]�klX\sub�tga�a\]N^ v k�·�^Zkl[YXZs}b�tVgU v ��WUYtNU4^)��suU~U4cedfb�^nX¶WUYU{d�k�^ v UYaÂd�k�^nXZsu[Y] v UYaÂsub�tgsuaZkltjX\U4a � _�b�tN[ À [4U
X\XZU¸^pWU4a\b v ]gX\sub�tãV�WUYdfUYtNVN^\káVN]^\k�dNdwb�^)Xl�rd©� � TLU4aÂ|lk v UY]N^\aiVgb�tNt�WUYU4a�dfb�]N^ v UYa®ë)UYXZaÂV�WU4dwU4tNVNUYtCX~VNU v k�^pWUY��sub�tãUYt¥Å&Õ ÔÞÕ â�XZk�� v Urk�]Ç � Ç �^]N� 7 Ð 9 > Å�>"V�Á � 7 Á�� 7 V�> Å�>.V Ë � Á Ë �ÝÁ
VÖ> Å)>.V Ë � 7 Ë � 7 VÖ> Å)>k�â�Ð��rÑ«ÒÓ Ð Á � [ \ Ö e Á � Á ] Ç Á � [ Ç \ e Á � Á Ö B Á � e�B � B Á � e Ç � Ç�Üâ�Ð��rÑ Ð Á � e Ç � Á � e Ç � [ \ � [Se Ë � Ç ]N� 7 � e Á � B©[[ Á � Á ] e Á � Á Ë Á � Á \ [
e Á � Á�Á � Á � Ë ] e Á � Á Ë Á � Á \ Ç e Á � Á�Á �f×gOh Ú Ç �^] Û6ØPÙ#ÚÜÛUÝ"Þ§ß�à.ÛUß�à.áãâ�äÛJÞ§ÛUå�æçß�æ¹ÛJÞ»è�ÛUß�à"Û�Þ©äÛUß¹érÚ²Ý.æçáÜérå.ßêÛUå}äÛUå"ÛJÞçërá²ÛÊÙ#Ýlì�Ý.å"í§í�îMérÝ"Þ�ÚÜÛ{ïJÙ#ÚÜé#Þ§á²èlðÛJæ¹ÞçÛñ Ù#à"Þçérå.á=ò�Ý"ÛYÛUålóôérå.ïõæçáÜérå
à.ÛÃÚ²ÙXÞ©äÛJëráÜéråSà.ÝlàOäÛJæ¹ÛUïõæ¹ÛUÝ"Þ ö

ï � ï �Ç÷ ð � �¶ñ��p�L������ �¨ � ¬ ¡�£ �_�]�·¹k�s}XxVNU v UY]N^x��^Zk�tNVgUic~kla\a\U À v U4a�ci]gb�tNa�dwU4^)VNU4tCX�X\^4qU4a�dwU4]�VgU v UY]N^�WUYtNU4^)��suUidNk�^x^\k�o�b�t¶mtgU4ceU4tCXz�N^)U4cea\anXZ^Zkl� v ]Ntg�åâ¹hj]Ns®U4a)X~sutC|�UY^\a)U4ceU4tCX¸dN^\b�dfb�^nXZs}b�tNtNU v qk v kàc~k�a)a\U�kl][rk�^)^pWU Ð À c~k�s}aUYa\a)U4tCXZs}U vuv U4ceU4tCX�d�kl^�sub�tgsuaZkµXZsub�t �w� �³UYa)X`dwb�]N^)hp]gb�s v UY]N^xV�WUYXZUY[YX\sub�tàk v suU4]¥qk v ��U
´pX¶WUY^\s}U4]N^�Vg]�[rk v blm^)suc�qUYX\^\U �TLUzanopa)XrqUYc¿Ußqk�ci]Nb�tNa.U4a)Xi[4b�cedfb�apWU~Vç�³]NtgU{d�k�^)X\suU¿[4U4tCX\^Zk v U À VgUzVNU4]p´ã�wb�]N[��Nb�tgaiUYXÂVç�³]Ntklsuc¿k�tCX�XZb�^)b�suVNk v U�tNb�táa\]NdN^\k�[4b�tNVN]N[
XZU4]g^ �E� tNU�^\UYdN^pWUYa\UYtjXZklXZs}b�tßa)[���WU4c¿klX\suhj]NU�U4anX.VNb�tNt�WU4U Ç � Ë Ç5�B©B 8 �
B©[



×�Ø�Ù�Ú Ç � Ë Ç�Û ¼�]gU�a)[���WU4c¿klX\suhj]NU�VN]¸a)opa)XrqU4ceU¸qk�ci]Nb�tga

] Á



T9kid�kl^)XZs}U�[4UYtCXZ^Zk v Ueâ¹Vgs}XZU�øÌù�ü4ú�õ Ð [Yb�]g|p^\U v �Ýkl[4[4UYdgX�kltN[4U°> Å�Õ ÔÞÕ >%V Ë � È v}v U�UYa)X�[Yb�tNa)X\s}X\]�WU4UVgUzXZ^\b�sua.[Yb�]N[��NUYa¿VgU{[���k�ci�N^)Ußqk�V�WU4^)s}|�Uáâvi�_�»û��ýlú � úµý Æ ÷@ú û��jøÃ¨~ýl÷Çü Æ`ÿÃý �U� þ Ð � T9k�dN^)U4ces2qUY^\U[Yb�]N[��NUzâ < Ð a)s}XZ]�WU.kr|lk�tCX v �Ýklsuc¿k�tCX�XZb�^)b�suVNk v [4UYtCXZ^Zk v À UYX v UYa®VNUY]¶´yk�]gX\^\U4a.âvþ UYX � Ð kldN^4qUYa � _�k�tNa[YU4aÊi�_�» a\b�tCX�ceU4a\]g^pWU4a À dwb�]N^�[���klhp]gU�s}c¿dNk�[YX�VNU�d�k�^nXZsu[Y] v U À v UxXZUYc¿dga�VNU�V�WUY^\s}|�U�VNU4a~WU v UY[YXZ^)b�tNaâ�dN^\bpVN]NsÄXZa®V�k�tNa v U.��k&R.VNUYa�[���k�ci�g^\U4a Ð À v k¿Vgs�;�WU4^\UYtN[4UÂVgU�XZUYc¿dga�V��³k�^\^)s}|�WU4U�VNU4ayWU v U4[
XZ^)b�tNa�UYtjX\^\UVgU4]¶´{¾ v a�|�b�sua\s}tNa�UYX v ki[���k�^)��U�XZb�XZk v UxV�WU4dwb�apWUYU � TLU�XZUYc¿dNa�VgU�V�WU4^\sÄ|�U�VNUYa�[���k�^\��U4a�V�k�tNa v U�i�_�»UYa)X�VNU v ��b�^\Vg^\U�VNU 7 Á�ÁÂtNa.â�qkÂ[4b�c¿d�kl^\U4^�k�]¸XZUYc¿dga�UYtCXZ^\U�VNUY]¶´�[4^)b�sua)U4ceU4tCXZa�VNU�d�k�hj]NU
XZa�hp]gs�UYa)XVgUCB©[ Ö tNa Ð � < v �³U�´pX¶WU4^)suUY]N^�VNU v ki[4b�]N[��gU � a)U`X\^\b�]¶|�U4tCX�VNUYa�a\[4s}tCXZs v}v klX\U4]N^)a�dwU4^)c¿U
X\XZk�tCX�VNU�·¹k�su^)UVgU4a�[Yb�sutN[YsuVNUYtN[4UYa�U4t�X\U4cedNa�U4tCX\^\U v �³s}tjX\U4^\k�[YX\sub�t�UYX v U.a\s}��t�k v i�_�» ^\U�ë)U
X�k�tCX`klsutNa)sEVN]��g^\]NsÄX�VNU·�b�tNVy[Yb�a\cesuhj]NU � T9k~dN^pWU4a)U4tN[YUiVNUidwb�sutCX\a®V���suced�k�[
XZa®kr|�kltjXxUYX�k�dN^4qUYa v U�XZb�^\b�s}VNU`dfUY^\ceUYX�Vç�Ýkr|�b�su^]gtNUÂc¿UYa\]N^)UÂVNU v kz[Yb�]N^)�N]N^\UÂU
X`VNb�tN[ÂVgU v �³s}c¿dg] v a)sub�t�VNU4a�c.]Nb�tNa � T9k¸^pWU4a)b v ]gX\sub�tyb��gXZUYtj]NU�a\]N^v k.dwb�a\sÄXZsub�tzU4anX�VNUCB � 7 `�c�UYX�[YU v}v U�b��¶XZU4tj]NU�a)]N^ v ��sucedN] v a\s}b�t~UYa)X�VNU v �³b�^)VN^\UxVNUCB�Á
� dfb�]g^�VNU4ac.]Nb�tNa�VNU`d � VNU Ë Á�Á6Ä�UY¼ÿ5�B Ö 8 â�d�k�^�k�a)a\bp[4suklXZs}b�t¸kr|�U4[ v UYa�XZ^\k�[4UYa�^)U4[Yb�tCXZ^\]gs}XZUYa�d�k�^ v U�anopa)XrqUYc¿UVgU�XZ^\k�[4UYa À v kà^pWUYa\b v ]gXZs}b�tGdwU4]¶X{klX)XZU4s}tNVN^)U Ë 7 � Ð � È�tCX\^\U v U�[4k v b�^\suc�qUYX\^\U{U
X v kà[4b�]N[��NU < a\b�tCXWUY�Ck v U4ceU4tCX`sutNanX�k v}v WUYa�VNU4a�a\[YsutCXZs vuv kµXZU4]g^\a`k�s}V�k�tCX�k�]ßV�WU4[ v U4tN[��gU4ceU4tCX¸â�[rk�^ v UY]N^`^pWUYdfb�tga\UeU4a)X�XZ^4qU4a^\k�dNs}VNU Ð �TLUYaxd�k�^nXZs}U4a�kr|�kltjX®UYXxk�^)^\s2qUY^\UYaiâ�VNs}X\U4ab	�ù�ü4ú�õ Ð a\b�tCX®b�^\��k�tNsuapWU4UYa®VNU v kÂc��U4ceU`·¹kl[4b�t�c~k�s}a[Yb�tNanXZs}X\]�WU4UYa�VNU®c¿s}tNs�[���k�ci�g^\U4a�qk.V�WU4^)s}|�UÂâ ô _�» ü,÷2ûf÷�¨~ýl÷Çü Æ1ÿÃý �U� þ Ð � È v}v U4a�[4b�]g|p^\U4tCX v �Ýkl[4[4UYd¶mXZk�tN[YU�9 Ë �{V > Å&Õ ÔÞÕ >×V Ç � TLU4a ô _�» b�tCXÂ]gt¥X\U4cedNaÂVNU{V�WUY^\sÄ|�U{VNUYaãWU v UY[YXZ^)b�tNaid v ]NaÂ[Yb�]N^)X¸â¹VNUv �³b�^\VN^)U®VNU Ö Á.tNa Ð UYX�a\b�tCX�VNb�tN[�]gX\s v s}apWUYU4a�dfb�]g^ v U®V�WU4[ v UYtN[��NU4ceU4tCX � TLU4]N^�^pWU4a)b v ]gX\sub�t¿U4tzdwb�a)s}XZs}b�tUYa)X�s}tg·�WU4^)suU4]g^\U{k�]ãcec À U
X v k�^pWU4a\b v ]gX\sub�tÜUYt¥sucedN] v a)sub�táU4anX�VNU v ��b�^)VN^\UzVgU Ç Á"� 5^B Ö 8 � < ¾�t¥VNU^pWU4VN]gsu^\UxU4tN[Yb�^\U v U��N^\]gs}X�VNU�·�b�tNVáâ¹^pWU4a\s}VN]Na�V���sutCX\U4^Zkl[YXZs}b�tzVNUYa�V�WU4�N^)sua�VgU�dN^\b�X\b�tNa À V��³k�tCXZsudg^\b�X\b�tNaVNk�tNa v UÂ[4k v b�^)suc�qUYX\^\U Ð À VNUYa�� v sutgV�k���UYa�VNUÂ·�U4^ À VgUedwb v o�WU
XZ�Co v qUYtNU�UYX�VNU�d v b�ci�àb�tCXàWU
X¶WU�sutga)X�k vuv WUYakl]gXZb�]g^�VN]�X\]N�wU`·¹klsua\[YUrk�] �
ï � ï � � ð � �¶ñ��p�L������J��� �Ã¤�9� « ��£�����������£ � �������È1XZk�tCX"VNb�tNt�WU v U1XZ^4qU4a���^ZkltNV�tgb�ci�N^)U�VNU�[Y^\b�s}a\U4ceU4tCX\aEd�kl^�a)U4[Yb�tNVNU�k�sutNa)sChj]NU v �³s}c¿dwb�^nX�k�tN[YU1VNUv k®a)U4[YX\sub�tÂU
æe[rk�[YU ���� é �îâ�@ � 7 ci� Ð 5 Ç [ 8 À XZb�]¶XZU�s}tCXZU4^\k�[YX\sub�t.tNU�dwU4]gX{�U
XZ^)U�ceU4a\]g^pWU4U �j� ��U4a)X1dfb�]g^nmhj]Nb�sws v U
´¶s}a)XZU�]Nt¿a)opa)XrqU4ceUxVNU�¾ v X\^Zk���U�VNU4a�VNb�tNt�WUYU4a �N� U v ]Ns mÓ[4sgVNb�s}XÃ�U
XZ^\U�[4k�d�k�� v U®VgU®apWU v UY[YX\sub�tNtgU4^VgU4a�WUY|©WU4tgU4ceU4tCXZa�VNU�dN�Copa\suhj]NU�sutCX¶WU4^\UYa\a\k�tCXZa�UYX9[4UY[4sjkr|�UY[�^\k�dNs}VNs}X¶WU � T9U�ano¶anXrqUYc¿U�VNU�V�WUY[ v UYtN[��NUYc¿UYtjXVgU�_�¯�5�B � 8 a)U`·¹kls}X�a)]N^�X\^\b�s}a�tNsÄ|�Urkl]¶´ßâ¹a)[���WU4c¿k Ç � Ë B Ð 9	 T9U{tgs}|�U4k�] Ë k�]NtãXZUYc¿dNa.VNU{V�WU4[Ysua)sub�tÜX\^4qU4a�[Yb�]N^)X À VNU ]g� Ç `�a �1° v ]gX\s v sua\U¿VNU4aÂ[Yb�]NdN]g^\U4aa\s}c¿d v U4a�dwb�]N^x[��Nk�hj]NUia\b�]Nanm@V�WUYX\U4[YX\U4]N^eâ ��� » À � i è À � i è À v U�[rk v b�^\s}c�qU
XZ^)U�UYX v U�anopa)XrqUYc¿Uqk�ci]gb�tNa Ð [4b�c¿ceU�]Ntza\UY]Ns v U4tGWU4tNUY^\��s}U®a)]N^�VNUYa�X\b�]N^\a�VNU®V�WU4[ v U4tg[��NU4ceU4tCX�â�VNU�Á � Ç ·�Á � Ç U4tÅ
· k Ð À sucedN] v a\sub�t¿VNU v k�XZ^\k�[4U �}�Ä��° v U
´¶s}a)XZU`kl]Na\a)s�hj]NU v hp]gU4a�[4b�]NdN]N^)U4a�� v b���k v UYa�[Yb�cec¿U®a\]N^v ��WU4tNUY^\��s}U¿X\^Zk�tNan|�UY^\a\U¸c¿k�tNhj]�k�tCX\Uzb�] v �ÓWU4tgU4^\��suU~X\^Zk�tNan|�UY^\a\U{X\b�X�k v U �"è ky·�^pWUYhj]NU4tN[YU{c~k ´gs mc~k v UiUYtóa)b�^)X\suUÂU4anX Ë Á°¶�WÃR À c¿k�sua�U vuv UiU4anXik�[
XZ]NU vuv U4ceU4tCX`VNU Ë � Ç ¶%WÃReV��]gU�qk{VNUYa�XZU4cedNac¿b�^)X~WU v U4[
XZ^)b�tNsuhj]NUYa v b�^)a�VN]�X\^Zk�tga)·�U4^nX�VNU4a�VNb�tgt�WU4UYa �

] Ë



2.5 MHz

L1

1.2 kHz

L2

600 Hz

50 Hz

L3

×�Ø�Ù�Ú Ç � Ë B Û TLU`a)opa)XrqU4ceU�VNU`V�WUY[ v U4tN[��NUYc¿UYtCXxVNU�¨z¯
	 T9UátNsÄ|�Urkl] Ç dfUY^\ceUYX�VNUá^pWUYVN]Nsu^)UàV��³]gt,·¹k�[
XZU4]g^ Ë Á v U�X�k�]¶´ VgUóVNb�tNt�WU4UYaÜâ�b�t VNUY|p^Zkls}Xd�k�a)a\U4^�VNU Ë Á©�CWbRóqk Ë ¶�WÃR À kl[YXZ]gU vuv U4ceU4tCX À s v U4anX�VNU¸Á � Ö ¶%WbR Ð ��è b�tÜX\U4cedNaÂVNUzdg^\sua)U{VNUV�WU4[Ysua)sub�t¸U4anXxs}tg·rWU4^)suUY]N^\U~qk Ë Á�Á
`�a � < [4U�tNs}|�Urk�] À v U èNô »�UYa)X�WU4�Ck v U4ceU4tCX�dN^)sua�UYt�[Yb�c¿d¶XZUUYX v UYaLVNs�;�WU4^)U4tCXZUYaEs}tg·�b�^)c~klX\sub�tgafVNUYaEa)b�]Na9V�WU
XZU4[
XZUY]N^\aEa\b�tCX�[4b�^)^pWU v WU4UYa�â¹sut¶·�b�^\c¿klXZs}b�tNawV�WU4d)�b�XZaV���WU4tNUY^\��s}U�U
X®X\^Zk�[YU.^\UY[4b�tga)XZ^)]Ns}X\U�dNk�^®U�´¶U4ced v U Ð dwU4^)c¿U
X\XZk�tCXxVNU�V�WUY[ v UYtN[��NUY^�a\]N^�VNUYaxdN^pWU
mb��pë)U
XZa�dN�Co¶a)suhj]NUYaiâ�WU v UY[YX\^\b�t À dg�Nb�XZb�t À ë)UYX�U
X®c.]Nb�t Ð �
	 v U�tNs}|�Urk�]�B¿]gXZs v sua)U`VNU4a�k v ��b�^)s}X\�Nc¿UYa�a\s}c¿d v U4a�VNU.^)U4[Yb�tNa)X\^\]N[
XZs}b�t�VNUYayWUY|©WU4tgU4ceU4tCXZayWU
X�k�tCXVNb�tNt�WUia\b�t�X\U4cedNaxVgUiV�WU4[Ysua)sub�t�VgU 7 Á¿cea �w° v ^pWU4VN]gs}X�UYtN[4b�^\UiV���]Nt�·¹k�[
XZUY]N^ Ë Ç v U�XZk�]¶´yVNUVNb�tNt�WU4U4a�dwU4^\ceUYX)X�k�tCX®k�s}tNa\s�Vç�³UYtN^\UY��suanXZ^\UY^�]Nt�XZk�]¶´¸VgU 7 Á6WÃR �TLU4a�WU
|�WUYtNU4ceU4tCX\a1kroCk�tCXEd�k�a)apWU�k�|�U4[�a\]N[Y[�qUYa"[4UYaE[Y^\sÄXrqU4^)U4a9a\b�tjX�UYtN^\UY��suanXZ^pWUYaEU
X�dN]NsuaL^)U4[Yb�tNa)X\^\]NsÄXZakr|�U4[�VNU4a®k v ��b�^\sÄXZ�NceU4a�d v ]Na�a)b�dN�Ns}a)XZs}hj]�WU4a �

ï � ï ��
 � � �g¬ ¢�� ��� «�¨�«)¬ ��ªn£�¡ � ª � ¤�T9k v ]Ncesutgb�a\sÄX¶WU.^)U�[Y]NU¿U
X�]gXZs v suapWU4Uidwb�]N^ v U4a�k�t�k v opa\UYa�a)]N^�¨z¯�UYa)X�ceU4a\]g^pWU4Ue��^r�k�[4Uyqk¸VNU4a v ]¶mcesutgb�c�qU
XZ^)U4a�VNs}a\dwb�apWUYa�a)]N^`[���k�hj]NUed�k�^nXZsuU�kr|lk�tCX�UYX�k�^)^\s2qUY^\UÂVN]á[rk v b�^)suc�qUYXZ^)U®5�B \�8 �L° v a`[4b�]g|p^\U4tCX
] Ç



v �Ýkl[4[4UYdgX�kltN[4U Ç � � VZ> Å�>AV ] � ]N�L� Uea)b�tCX`VNU4a`ano¶anXrqUYc¿UYa�VNUÂa)[4s}tjX\s v}v klX\U4]N^)axUYX�VNUÂdg�Nb�XZb�ci] v X\sud v sÄm[4klXZUY]N^\a � TLb�^\a)hj]��³]gtNU`sutCXZUY^Zk�[
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Mean   0.01785

RMS     1.051
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etadetj1 {((Et1>0. && SUMpTdca<2.)&&(Et1>0. && tmwithEoverP==1 ))&&(Et1>0. && Et1>35. && Etj1>25. && Etj2>25. && var1>0.7 && abs(etadet1)<1.1 )}
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V�W<X�Zz[�\Ka_a/\¿m\KapW<]}\<�:i�X+a/b_Wyw<WY^l�l�"\&W�w<\�[	�"\ à i�X�a/\ÏÌu»�W<bR�liÊ\�X f ^�Ì<m\��l\�[�a_b_i�X)Z��s¾$\Ha/W<�)�"\yW<cú�)� �^"X f ^"�dc�\��|W�ZRa/WYa/^"ZRa/^"�jc)\�i���a_\�Xjc)\IW<])bA³\�Zv[po`W<[�c�X)\ f \�Z�[�i�c)]�c)b_\�Z6\K�!\�[�a/c:m\�\�Z��

[�i�c�])c)b_\�Z ��Ë�0 �j÷<��m\�w�m\�X)\���\�X�a/Z6��m\�X:m\�bdm\�Zº ÷�i<�dºR\�a_Z ßkà b_\�[�i�X)Zua/b_c�^"a/Z q ��0 � � m\�w,m\�X)\��E\�X�a/Z/�Z_i��lWYa/^"i�X 
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Maximisation de vraisemblance
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Mean    86.39

RMS     6.037

 / ndf 2χí  23.28 / 20

p0        8740742144± 6.576e+09 

p1        0.084± 3.636 

p2        0.09±
î

 87.07 

p3        0.300± 3.169 
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JEu�½ ¾¿PWNTN �}0}�~ À� NAP.zZ|8} QTU+~®Á P�~®U�z®UVPWN
� XVÂYÃ[Ä�Å[ÅÇÆX©XVÂ�ÈZXVÉVÊcXVË]Ì_Ì]Ë_XVÂ��ÍÏÎÐÍ È²ÑfË]ÈÇÃ[ÊRÒÓÊ[Å[Ô\Ô1ÂZÊ[È�Ì�Õ§Xm� Î ÆX©È\Ë_XVÅ[É©X×ÖkØÙÂVÕ�ÆX©Ñ\XVÅ[ÃcXVÅ°ÑeÃ[X«Ì ÍÚÎ ÆXVÈZË]ÄÛÃ[XÃ�Õ veÜ ÈZË]Ì r é"é r �Í Ý X Î ÑfX©ÝÙÞ[È\X r é�é�ßcà]� Ê�� Í Ë_Ñ×Ã¸Õ§Ê[ÅEÉâá Í Åcã�XVÝWXVÅ°ÑäÃ[XåÃÇÆX ¡ Å[Ë_Ñ\Ë]Ä�ÅTÃcXÙÑfÈ\Ë_ã�ã�X©È\Â«X©ÅoÑ\È\XÃcXVÊl� Î ÆX©È\Ë]ÄÛÃ[X©Â7Ã[X Î È\Ë_Â\X©Â7Ã[XæÃ[Ä�ÅcÅYÆXVX©Â�½�É©Ä�È\ÈZXVÂ Î Ä�Å[Ã Í Å°Ñ Í ÊÚÈ\Ê[Å b h ¼ h r�r ¾¡çLÅcÄ�Ê[Â¶ÊcÑfË_Ì]Ë]ÂZÄ�Å[Â�Ê[Å �fè×é �ÃcXäÃcXVÊl�RÑ\È\Ë]ãêã�XVÈZÂ à � XVÂÓÉ©È\Ë_ÑY�XVÈZXVÂÓÃ[Ê Î È\X©ÝaË_XVÈ�½�ÅcÄ�ÝaÝ&ÆX ÎÐÍ ÈµÖëØ {æìEí|ìRî ¾�Â\Ä�Å°ÑµÌ]X©Â�Â\Ê[Ë Ü Í ÅoÑ\Â��
ï Í ÊëÝWÄ�Ë_Å[ÂðÊ[Å[XÓÑfÄ�Ê[ÈåÆXVÌ_XVÉ¡ÑfÈ\ÄêÝ Í ãêÅYÆX©Ñ\Ë]ñoÊ[XÓÃ¸Õ´ÆXVÅ[X©È\ã�Ë_XeÑ\È Í Å[Â Ü X©È\Â\XDÂ\Ê Î ÆX©È\Ë_XVÊ[ÈZX��Í b�ò à X á Ã[Ä�ËóÑæX©ÑfÈZX×ÃÇÆXVÉ©Ì]X©Å[ÉâáÇÆXVX Í ÊRÅ[Ë Ü X Í Ê b àï Í Ê)Å[Ë Ü X Í Ê ß ç�ÊcÅBô}õ�õêqLn4ÆX©Ì]X©É©ÑfÈZÄ�ÅÜ½�É©XöÃcXVÈ\ÅcË]XVÈ�X©ÂZÑ÷ÃÇÆX ¡ Å[Ëo�Í&ÎÐÍ ÈZÑ\Ë]ÈkÃcXöÃcXVÊl�)É©Ä�Ê Î Ê[ÈZXVÂÂ\X©Ê[Ì]X©ÝaX©ÅoÑE�æÌ Í �}È Í É¡ÑfË]ÄêÅ�ÆXVÌ_XVÉ©Ñ\È\Ä�Ý Í ã�ÅÇÆX©ÑfË_ñoÊ[XhX©ÂZÑ�ÂZÊ Î ÆXVÈZË]X©Ê[È\XÞ�Í ß é�ø X¡Ñ�Ì�Õ§Ë]ÂZÄ�Ì Í ÑfË]ÄêÅuX©ÂZÑË]Å	�ùÆX©È\Ë_XVÊ[ÈZXo�Í r é°ø ¾�ÃcÄ�Ë_Ñ r�æX©ÑfÈZX�È\XVÉ©Ä�Å[Â²ÑfÈ\ÊcË_Ñ Í Ü XVÉäÊ[Å[XTÆXVÅcXVÈ\ãêË]X×Â\Ê Î ÆXVÈZË]XVÊcÈ\XE�Í ß�é4à X á à
� X×Â\X©ÉVÄ�ÅcÃ÷ÑfÈZË]ã�ãêXVÈ�½�ÅcÄ�ÝaÝ&ÆX � b í|ú1ûAß"é ¾�ç Î Ì_Ê[ÂÓÈÛÆX©ÉVXVÅ°ÑVç Í Ì_XVÂÓÉVÈZË_ÑY�X©È\X©ÂeÂZÊ[Ë Ü Í Å°Ñ\Âä�ï Í ÊëÝWÄ�Ë_Å[ÂðÊ[Å[XÓÑfÄ�Ê[ÈåÆXVÌ_XVÉ¡ÑfÈ\ÄêÝ Í ãêÅYÆX©Ñ\Ë]ñoÊ[XÓÃ¸Õ´ÆXVÅ[X©È\ã�Ë_XeÑ\È Í Å[Â Ü X©È\Â\XDÂ\Ê Î ÆX©È\Ë_XVÊ[ÈZX��Í b�b à X á Ã[Ä�ËóÑæX©ÑfÈZX×ÃÇÆXVÉ©Ì]X©Å[ÉâáÇÆXVX Í ÊRÅ[Ë Ü X Í Ê b àï Í ÊRÅ[Ë Ü X Í Ê ß ç[Ê[Å�ô}õtõtqLnAÆX©Ì]X©É©ÑfÈZÄ�Å�½�É©Ä�Ý Î È\XVÅ Í Å°Ñ�ÆXVã Í Ì_XVÝWXVÅ°Ñ�ÊcÅ[X×ÉVÄ�Ê Î Ê[È\X�ÂZÊ[È�Ì Í �}ÄêÈ\ÝWX«Ã[XÌ Í ã�X©È\ÞwX£¾YÃ[Ä�ËóÑ r�æX©Ñ\È\X�È\X©ÉVÄ�ÅcÂZÑfÈZÊ[Ë_Ñ Í Ü X©ÉÚÊcÅ[XTÆXVÅ[X©È\ã�Ë_XäÂZÊ Î ÆX©È\Ë]X©Ê[È\X��Í ß"é�à X á à� XVÂ×X¡üWÉ Í É©Ë_ÑýÆX©Â�Ã[XåÉVX©Â�Ñ\È\Ë_ã�ã�XVÈZÂ«Â\ÄêÅoÑ�ÃÇÆX©ÑfX©È\ÝWË]ÅÇÆX©XVÂo�Í�ÎÐÍ È²ÑfË_ÈDÃ[XþÌ]ÄtÑfÂDÃ�Õ´ÆX Ü ÆX©Å[XVÝWXVÅ°Ñ\ÂÏXVÅIÿ��n���n í ½ ß ß Î Þ í ` ÄêÅoÑkÆX¡ÑýÆX×ÊcÑ\Ë]Ì_Ë]ÂÛÆX©XVÂ Î Ä�Ê[ÈYÌ�Õ´ÆX©ÑfÊcÃ[X×Ã[Ê�ÑfÈZË]ã�ã�X©È � b í|ú1ûAß"é X¡Ñ b r�r Î Þ í ` Î Ä�ÊcÈ�Ì�Õ´ÆX©Ñ\Ê[Ã[XÃcÊÏÑfÈZË]ã�ã�X©È {æìEíwì�î ¾ Í ¡ ÅÏÃ[XÇÌ]X©ÂäÆX©Ñ\Ê[Ã[Ë_XVÈ�ÂZÊ[È�ÃcXVÂÚÆX©Ì]XVÉ¡ÑfÈZÄ�Å[Â¶Þ[Ë]X©ÅÙË]Ã[X©Å°ÑfË ¡ ÆXVÂ�½ Î ÄêÊ[È7ÅcX ÎÐÍ Â7Þ[Ë Í Ë]Â\X©ÈÌ¥Õ´ÆX¡ÑfÊ[ÃcX ÎÐÍ ÈÚÃ[X©ÂöÆX Ü ÆX©Å[XVÝWXVÅ°Ñ\Âå��¼ � ¾ à ¼YXVÂäÑfÈZË]ã�ã�X©È\Â�Ä�Å°ÑöÆX©ÑýÆX&ÆX©Ñ\Ê[Ã[Ë¡ÆXVÂ Í Ü XVÉaÌ Í Ý ÆX¡Ñfá[ÄÛÃ[XWÃÇÆXVÉ©È\ËóÑfXÃ Í Å[ÂeÌ Í Å[ÄêÑ\X���� ß	�¥à � Í ¡ ã�Ê[ÈZX ò à b XVÅ÷Ã[Ä�Å[Å[X�Ì_XäÈÛÆXVÂZÊ[Ì_Ñ Í ÑÓXVÅ2�}Ä�Å[É©Ñ\Ë]Ä�ÅRÃ[X�Ì¥ÕË_Ý Î ÊcÌ]Â\Ë_Ä�ÅëÑ\È Í Å[Â Ü X©È\Â\XÃcXäÌ¥Õ´ÆX©Ì]X©É©ÑfÈZÄ�ÅRÃ Í Å[ÂÓÌ_X×É Í Ì_Ä�È\Ë_Ý��X¡ÑfÈ\XDÉVXVÅ°Ñ\È Í Ì à
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1.2

1.4

E1_SH30, eff vs pT for abs(deteta) < 1.1

EM_MX, eff vs pT for abs(etadet)< 1.1

E1_SH30, eff vs pT for abs(etadet)< 1.1

������� ò à b ï { üWÉ Í ÉVËóÑýÆXVÂeÃ[X©ÂÓÑ\È\Ë_ã�ã�XVÈZÂ�ÊcÑfË_Ì]Ë_ÂÛÆXVÂ à
¼YX9� Í É©Ñ\XVÊ[ÈÇÃ¸ÕX¡üWÉ Í É©Ë_ÑýÆXDÂ\XVÈ ÍÏÎ ÈZË]ÂæXVÅkÉ©Ä�Ý Î ÑfXDÂZÊ[ÈÇÑ\Ä�Ê[ÂÇÅ[Ä�ÂaÆX Ü ÆX©Å[XVÝWXVÅ°Ñ\Â ì Ä�Å°ÑfX ¿ ¼ Í ÈZÌ]ÄÙÃ Í Å[ÂÌ¥Õ Í Å Í Ì��ÛÂZXäX©Å Î ÈZÄ Î Ä�ÈZÑ\Ë]Ä�Å Í Ü X©ÉÏÌ Í Ì_Ê[ÝWË]Å[Ä�ÂZË_ÑýÆX«Ä�ÞcÑ\XVÅoÊ[X Î Ä�Ê[ÈÓÉâá Í ñÛÊcXÚÑfÈZË]ã�ãêXVÈ�½�X©Å Ü Ë_È\Ä�Å r b ø Ã[XVÂ

ß é



ÃcÄ�Å[ÅÇÆX©XVÂeÉVÄ�ÈZÈ\XVÂ Î ÄêÅ[Ã[XVÅ°Ñ Í Ê�Â\XVÉ©Ä�Å[ÃRÑfÈZË]ã�ã�X©È � b íwúðûhß"é ¾ à
� Í Ì]ÊcÝaË_Å[Ä�Â\ËóÑýÆXµË]Å°ÑýÆX©ã�ÈÛÆX©X�Ñ\ÄêÑ Í Ì]X×XVÅcÈ\XVãêË]ÂZÑ\ÈÛÆX©X Î[Í È�ÉVX©ÂeÑ\È\Ë]ãêã�XVÈZÂ�XVÂZÑeÃ[Xþ�

� y b ß ß�� b ß Î Þ í ` Á
v ¡ ÅhÃcXäÂ©Õ Í Â\Â\ÊcÈ\XVÈµÃ[XäÌ Í Þ|ÄêÅ[Å[XäñÛÊ Í Ì]ËóÑýÆX×Ã[X©ÂDÃ[Ä�ÅcÅYÆXVX©ÂVçwÊ[Å[XäÌ]Ë]Â²ÑfX×Ã[XäÝ Í Ê Ü Í Ë]Â�� �"!�q4½�ÉVÄêÈ\È\X©Â Î Ä�Å ¿Ã Í Å°Ñ(�Í Ã[X©Â Î ÆX©È\Ë]ÄÛÃ[X©Â7Ã[X Î È\Ë_Â\XVÂ7Ã[X�Ã[ÄêÅ[ÅÇÆXVX©Â Í Ü X©É�Ê[ÅåÞ[Ë Í Ë]ÂOXm� Î ÆX©È\Ë_ÝaX©ÅoÑ Í Ì ¾�ç�ÃYÆX ¡ ÅcË]X ÎÐÍ È7Ê[ÅåãêÈ\Ä�Ê Î XÃcX�ÖkØ ç Í ÆX©ÑýÆXkÂ\Ä�ÊcÂZÑfÈ Í Ë_Ñ\X à³� XVÂÙÉ©È\ËóÑY�XVÈZXVÂÚÃ[XkñoÊ Í Ì_Ë_ÑýÆXtç7Þ Í ÂÛÆX©ÂÙÂ\Ê[ÈÏÃ[XVÂ Ü Í ÈZË Í ÞcÌ]XVÂäÉ Í Ì]ÉVÊcÌ¡ÆXVX©Â Î Ä�Ê[ÈÑ\Ä�Ê[ÂÓÌ]X©Â ¡ Éâá[Ë_XVÈ\ÂeÃ[X�Éâá Í ñoÊ[X#� �$!7ç[ÃÇÆX ¡ Å[Ë]Â ÎÐÍ È�ÉVXäã�È\Ä�Ê Î X×ÂZÄ�Å°ÑµÌ_XVÂÓÂ\ÊcË Ü Í Å°ÑfÂ��

% � XµÅ[Ä�ÝÙÞcÈ\XDÃ�Õ´ÆX Ü ÆX©Å[XVÝWXVÅ°Ñ\Â ÎÐÍ È&� �"!÷ÃcÄ�Ë_Ñ æX©Ñ\È\XDÂZÊ Î ÆX©È\Ë]X©Ê[È-�Í ò é"écàÛ{ ÅkÃ[XVÂZÂ\Ä�ÊcÂ�Ã[X«ÉVX¡Ñ\Ñ\X Ü Í ¿Ì]X©Ê[ÈVçÐË_Ì]Â Î XVÊ Ü XVÅ°Ñ ¿`æX©ÑfÈZXÙÃ æÊ[Â:�Í ÊcÅ Í ÈZÈ æX©ÑµÃ¸Õ Í ÉVñoÊ[Ë_Â\ËóÑfË]ÄêÅ�ÃcXVÂDÃcÄ�Å[ÅÇÆX©XVÂDÂZÊ[Ë_Ñ\X��Í Ê[Å Î È\Ä�ÞcÌ��XVÝWXÍ Ü XVÉäÊ[Å�Â\Ä�ÊcÂ ¿ ÃÇÆX©ÑfX©É©Ñ\XVÊ[È à
% è ÅÏÃYÆX ¡ ÅcË_Ñ®Ì Í Ü Í ÈZË Í Þ[Ì_X�' Ã ~� ��(Ú� z j Ã ~� ��)×� z Ä6�Ê Ã ~� ��(Ú� X©Ñ Ã ~� ��)×� Â\Ä�Å°Ñ1Ì_XVÂ Ü Í Ì]XVÊcÈ\ÂÝaÄ��êXVÅ[Å[X©Â�Ã[XVÂ×É©Ä�Ý Î Ä�Â Í Å°ÑfXVÂ+*IX©Ñ-,�Ã[XåÌ¥Õ´ÆX©Å[XVÈZã�Ë]XÏÑ\È Í ÅcÂ Ü X©È\ÂZXaÝ Í Å[ñoÊ Í Å°Ñ\XåÉ Í Ì_ÉVÊ[Ì¡ÆXVXVÂDÂ\Ê[ÈÑfÄ�ÊcÂeÌ_XVÂëÆX Ü ÆX©Å[XVÝWXVÅ°Ñ\Â ÎÐÍ È�� �"! à ¼YX¡Ñ\Ñ\X Ü Í Ì_XVÊ[È�X©ÂZÑeÃ[XVÝ Í Å[ÃÇÆXVX�Ë]Å	�ùÆX©È\Ë_XVÊ[ÈZXo�Í � à X á à
%uv ÎÐÍ ÈZÑ\Ë]È×Ã[X©ÂEÆX©É Í È²ÑfÂ ¿ Ñ.� Î X©Â0/ ( Ã[Xö~� � ( X©Ñ#/ ) Ã[XI~� � ) ç�Ê[Å[X Í ÊýÑfÈ\X Ü Í ÈZË Í Þ[Ì_XÙXVÂ²ÑäÉ Í Ì_ÉVÊ[Ì¡ÆXVXR�/ (1) y ' / z(Yj2/ z) à ¼YX¡Ñ\ÑfX Ü Í Ì]XVÊcÈVçoÉ Í Ì_ÉVÊ[Ì¡ÆXVXeÂ\Ê[ÈæÑfÄ�ÊcÂÇÌ_XVÂWÆX Ü ÆXVÅ[X©ÝaX©ÅoÑ\Â ÎÐÍ È3�	�"!7çÛX©ÂZÑYÈ\XVñoÊ[Ë_Â\XË]Å	�ùÆX©È\Ë_XVÊ[ÈZXo�Í rêr à X á à
% � Í ÂZÄ�ÝWÝaX"ÂZÉ Í Ì Í Ë]ÈZX Ã[X©Â ÆXVÅ[X©È\ã�Ë_XVÂAÑfÈ Í Å[Â Ü XVÈZÂ\X©Â XVÂ²Ñ ÆXVã Í Ì]XVÝWXVÅ°ÑTÉ Í Ì]É©Ê[Ì¡ÆX©X"Â\ÊcÈEÑ\Ä�Ê[ÂTÌ_XVÂÆX Ü ÆXVÅcXVÝWXVÅ°ÑfÂ ÎÐÍ È�� �$!TX¡ÑeÃ[XVÝ Í Å[ÃÇÆX©X�Â\Ê Î ÆX©È\Ë_XVÊ[ÈZX��Í ¼ é�à X á à
{ Å Î Ì_Ê[Â�Ã[X1ÉVX©ÂOÉVÈ\ËóÑY�X©È\XVÂ©çùÅ[Ä�ÊcÂ¶ÈZX©Ñ\Ë]È\ÄêÅ[ÂµÆXVã Í Ì]X©ÝaX©ÅoÑ¸Ì]XVÂDÆX Ü ÆXVÅ[X©ÝaX©ÅoÑ\Â Í � Í Å°ÑOXVÊäÃ[Ë Ü XVÈ\Â Î È\Ä�Þ[Ì��XVÝWXVÂÆX©Ì]X©É©ÑfÈZÄ�Å[Ë_ñÛÊcXVÂVçwÃ Í ÅcÂDÌ]XäÉ Í Ì]Ä�ÈZË]Ý��X©ÑfÈZX×Ä�ÊAÌ_XVÂeÃYÆX©Ñ\XVÉ©Ñ\XVÊ[ÈZÂ×Ã[XÚÑ\È Í É©XVÂ©ç|Ã[ÊcÈ Í Å°Ñ«Ì ÍaÎ ÈZË]ÂZXÚÃ[XÚÃ[Ä�Å[ÅÇÆXVXVÂX¡ÑeÉVÄ�Å[ÂZË]ÃÇÆX©ÈÛÆX©ÂeÉ©Ä�ÝWÝaX×Ý Í Ê Ü Í Ë_Â à
v Î È+�X©ÂÏÂZÄ�Ê[ÂZÑ\È Í É¡ÑfË_Ä�Å Ã[XþÑfÄêÊ[ÂÏÉ©XVÂöÆX Ü ÆXVÅ[X©ÝaX©ÅoÑ\ÂVç7Ì Í Ì]Ê[ÝWË]Å[ÄêÂ\Ë_ÑýÆXÙË]Å°ÑýÆXVã�ÈÛÆXVXaÑ\ÄêÑ Í Ì]XåÊcÑ\Ë]Ì]Ë_ÂÛÆX©XWX©ÂZÑÃcXW� � y b54 � � b�b Î Þ í ` Á
¼YX¡Ñ\Ñ\XeÌ_Ê[ÝWË]Å[Ä�ÂZË_ÑýÆXÇÂZX�ÈÛÆX Î[Í ÈZÑ\Ë]X�X©Å ß 476"8 í `7ÉVÄ�ÈZÈ\XVÂ Î ÄêÅ[Ã Í Å°Ñ Í ÊåÑfÈZË]ã�ãêXVÈ � b í|ú1ûAß"é X©Ñ b ß ß 698 í `É©Ä�È\ÈZXVÂ Î Ä�ÅcÃ Í Å°Ñ Í Ê�Ñ\È\Ë_ã�ã�XVÈ {ÇìTí�ì�îÙà

J;:1< ~��}���}×S�=®UVPWN Q�}�~ QAPWNTN �}0}�~

� X©Â�Ã[Ä�ÅcÅYÆXVX©Â®ñoÊ[X�Å[Ä�ÊcÂ�ÊcÑ\Ë]Ì]Ë_Â\Ä�ÅcÂ�Ä�Å°Ñ®ÃÇÆX È �ÍDÎÐÍ ÂZÂÛÆXYñoÊ[X©Ì]ñoÊ[X©Â®ÉVÈZË_ÑY�X©È\X©Â�Ã[X Î ÈÛÆX ¿ ÂÛÆX©Ì]X©É©ÑfË_Ä�ÅÏÄtüaÉ©Ë]X©Ì]ÂñoÊ[Ë�ÂZÄ�Å°ÑeÌ]XVÂÓÂZÊ[Ë Ü Í Å°ÑfÂ��ï Í ÊëÝWÄ�Ë_Å[ÂðÊ[ÅëÄ�Þ È X©ÑaÆX©Ì]X©É©ÑfÈZÄ�Ý Í ã�ÅÇÆX¡ÑfË]ñoÊ[X Í Ü X©ÉDÊ[ÅëË]Ã[X©ÅoÑ\Ë ¡ Í ÅoÑ Ä >@?]Ä y b é ç b�b X¡ÑYÊ[ÅcX�ÆXVÅcXVÈ\ãêË]XÑfÈ Í Å[Â Ü XVÈZÂ\XäÂ\Ê Î ÆX©È\Ë_XVÊ[ÈZX��Í ¼ à X á à
ß b



ï Í Ê&ÝWÄ�Ë]Å[ÂäÊ[Å[XaÑfÈ Í ÉVXëÃ�ÕË_Ý Î ÊcÌ]Â\Ë_Ä�ÅIÑ\È Í ÅcÂ Ü X©È\ÂZX�Â\Ê Î ÆX©È\Ë_XVÊ[ÈZX��Í ò à X á X¡Ñ Í � Í Å°ÑåÊcÅ5ÆXVÉ Í ÈZÑÍBA Ë_ÝÙÊcÑ Í Ì Í Ü X©ÉÚÌ¥ÕÄ�Þ È X©ÑkÆXVÌ_XVÉ¡ÑfÈ\ÄêÝ Í ãêÅYÆX©Ñ\Ë]ñoÊ[X×Ë]Ål�LÆXVÈ\Ë_XVÊ[È��Í éýà b È Í ÃcË Í Å[Â
� Í ÅcÂ¸ÉVX¡Ñ\ÑfX Í Å Í Ì��ÛÂ\XtçùÄ�Å×ÂÛÆXVÌ]X©É©Ñ\Ë]Ä�Å[ÅcX1Ì]XVÂDÆX Ü ÆXVÅ[X©ÝaX©ÅoÑ\Â Í � Í Å°Ñ7ÊcÅäÂZXVÊ[Ì°ÄêÞ È X©Ñ«ÆX©Ì]XVÉ¡ÑfÈZÄ�Ý Í ã�ÅÇÆX©Ñ\Ë]ñoÊ[XÉ©XVÈ²ÑfË ¡ ÆX{½ ÑfX©ÌæñoÊ[XWÃÇÆX ¡ Å[ËðÃ Í Å[Â�Ì_XåÉâá ÍêÎ ËóÑfÈ\X ß ¾�ç�X©ÑäÃ[X Î Ì]ÊcÂäñoÊ[Ë Í Ë_Ñ�Ê[Å[XþÑfÈ Í ÉVX Í ÂZÂ\ÄÛÉVË¡ÆXVX�½�ÂZÊ[Ë Ü Í Å°ÑÌ Í ÃÇÆX ¡ Å[Ë_Ñ\Ë]Ä�ÅTÃcÄ�Å[ÅÇÆX©XåXVÅ ßcà b à b ¾¡ç�ñoÊ[XåÂZÄ�Å ÆXVÅ[X©È\ã�Ë_XÏÑfÈ Í Å[Â Ü XVÈZÂ\XWÂ\Ä�ËóÑ«ÂZÊ Î ÆXVÈZË]X©Ê[È\X��Í ß ò à X á ½ Í ¡ ÅÃcXÏÌ]Ë_ÝaËóÑfX©È�Ì]X©ÂµX � X¡ÑfÂDÃcXÚÌ¥ÕX¡üaÉ Í ÉVËóÑýÆXäÃ[ÊhÑ\È\Ë]ãêã�XVÈ�¾YX©Ñ«ñoÊ¸Õ§Ë]ÌOÂZÄ�Ë_ÑeÃ Í ÅcÂDÌ ÍþÎÐÍ È²ÑfË_XäÉ©XVÅ°ÑfÈ Í Ì]XäÃ[ÊAÉ Í Ì]Ä ¿ÈZË]Ý��X©Ñ\È\X à è ÅIÃ[XVÝ Í Å[ÃcX&ÆX©ã Í Ì_XVÝWXVÅ°ÑäñÛÊcXaÉ©XVÂöÆX Ü ÆXVÅ[X©ÝaX©ÅoÑ\Â Í Ë_XVÅ°Ñ Í ÊöÝaÄ�Ë_Å[Â×Ã[X©Êl� È X©Ñ\ÂÚÃ¸Õ�ÆXVÅcXVÈ\ãêË]XÑ\È Í ÅcÂ Ü X©È\ÂZX { �ð� r ò à X á Ã Í Å[ÂeÌ Í ÈÛÆX©ã�Ë]ÄêÅ÷Ã[Ê÷ÃÇÆX©Ñ\XVÉ¡ÑfXVÊcÈ Ä Å �^�q� ÄlÃ r Á ò à � Õ§X©üWÉ Í É©Ë_ÑýÆXÚÃ[X©ÂDÉ©Ä�Ê Î Ê[ÈZXVÂÃcXÙÉVX©ÈZÑfË ¡ É Í ÑfË]ÄêÅAÃ[XÙÌ¥Õ´ÆX©Ì]XVÉ¡ÑfÈZÄ�Å Í Ë_Å[Â\Ë¶ñoÊ[XåÃ[XÙÌ¥Õ Í ÂZÂ\ÄÛÉVË Í ÑfË_Ä�Å÷ÃcXÏÑfÈ Í ÉVXÙÄêÅoÑhÆX©ÑýÆXÏÃYÆX©Ñ\XVÈ\ÝWË]ÅÇÆXVXVÂ×Ã Í Å[ÂÌ_XµÉâá ÍêÎ Ë_Ñ\È\X ßcà b à¤ßýà è ÅaÂ\XDÈÛÆX��}X©È\È\X©È ÍÙÍ ÊëÌ]XeÌ]ÄtÑÇÃ�Õ´ÆX Ü ÆX©Å[XVÝWXVÅ°Ñ\Â�ÂÛÆX©Ì]XVÉ¡ÑfË_Ä�Å[ÅÇÆX©Â��ÍÚÎ[Í ÈZÑ\Ë]ÈðÃ[XµÑ\Ä�ÊcÑ\XVÂYÉ©XVÂÉ©Ä�Ê Î ÊcÈ\XVÂeÉVÄêÝaÝWX×Ì]X×Ì_ÄêÑ � �Óv d v Â Í Ý Î Ì]X+� Î Ä�Ê[ÈÓÌ Í Â\Ê[ËóÑfX à

J;:DC EGF HJILKTUM=8QNF O�PWNTQ �0=P=PF×NTQJK
� Ä�Ê[È«Ì_XVÂ÷ÆX Ü ÆX©Å[XVÝWXVÅ°Ñ\Â Í Ü XVÉþÊ[ÅBÆXVÌ_XVÉ¡ÑfÈ\ÄêÅ¸ç�Ã[XåÌ¥Õ´ÆX©Å[XVÈZã�Ë]XÚÝ Í Å[ñoÊ Í Å°ÑfXÙX¡Ñ�Ã[XVÊ*� È X©Ñ\ÂVç|Ì]XVÂ Î È\Ë_Å ¿É©Ë ÎÐÍ Êl�RÞ[ÈZÊ[Ë_Ñ\Â�Ã[X��}Ä�Å[ÃRÂ\Ä�Å°ÑeÌ]Xä��¼ � çÐÌ_X«�Q� n�i�X©ÑeÌ]X«pSRp�½ Í Ü X©ÉÚÊcÅ�ñoÊ Í È\^kp²õ 6 ÂZX�ÃYÆXVÂZË]Å°ÑýÆX©ã�È Í Å°ÑX©Å��Q� n�iRX¡ÑeÊ[Å÷ñoÊ Í È\^ 8 õLp�p²õ T2¾ à

U ¥n¤T¥s§ V.± ¬0�·�« ®Þµ�±XW�¯a°0µZYÊ¨\[
¼YX�Þ[È\ÊcË_ÑþÃ[X��}Ä�Å[ÃuXVÂ²ÑaÃ�ÕÄ�ÈZË]ã�Ë_Å[X�Ë]ÅcÂZÑfÈZÊ[ÝWXVÅ°Ñ Í Ì à Ô�Ì�ÉVÄêÅ[Â\Ë_ÂZÑfX�XVÅ�X � X©ÑWXVÅ�Ã[XVÂ&ÆX Ü ÆX©Å[XVÝWXVÅ°ÑfÂ] j_^ r`È X©Ñ\Â�Ä�ÊN^ ß È X©Ñ\Â Í Ü XVÉ×ÊcÅ È X©Ñ�ñoÊ[Ë|XVÂ²ÑÓÈ\XVÉ©Ä�Å[Â²ÑfÈ\ÊcË_Ñ�É©Ä�ÝWÝaXµÊ[Å�Ä�Þ È X¡ÑkÆXVÌ_XVÉ©Ñ\È\Ä�Ý Í ã�ÅÇÆX©ÑfË_ñoÊ[X½ ÎÐÍ ÈµXm�ýXVÝ Î Ì]XÚÊ[Å ��` ÃcXÙã�È Í Å[Ã[XöÆX©Å[XVÈZã�Ë]XÚñoÊ[Ë Ü Í ÃÇÆX Î ÄêÂ\XVÈ©ç ÎÐÍ ÈDÂ Í ÃYÆXVÂZË]Å°ÑýÆX©ã�È Í Ñ\Ë]Ä�Å�çwÃcXÙÌ�Õ´ÆXVÅ[X©È\ã�Ë_XÆX©Ì]XVÉ¡ÑfÈZÄ�Ý Í ã�ÅÇÆX©Ñ\Ë]ñoÊ[XY¾ëX©Ñ Í Ü XVÉ ÃcXIÌ¥Õ´ÆX©Å[XVÈZã�Ë]XöÝ Í Å[ñoÊ Í Å°ÑfX Ü X©Å Í Å°ÑAÃ¸Õ§Ê[Å[XIÝ Í Ê Ü Í Ë]ÂZXöÝWXVÂZÊ[È\XIXVÅÆX©Å[XVÈZã�Ë]XÚÃ[XVÂ È X¡ÑfÂ à Ô�Ì�Å¸Õ§Xm�ýË_ÂZÑfX Î[Í Â«Ã[X ì Ä�Å°ÑfX ¿ ¼ Í È\Ì_ÄkÃÇÆX©ÉVÈ\Ë Ü Í Å°Ñ×ÉVÄ�ÈZÈ\X©É©ÑfX©ÝaX©Å°Ñ�ÉVXÙÞ[ÈZÊ[Ë_ÑDÃ[XG�}Ä�ÅcÃ¸çÉtÕX©ÂZÑ Î Ä�Ê[È\ñoÊ[ÄêË�Â\Ä�Å X©ÂZÑfË_Ý Í ÑfË]ÄêÅ"Â\X��}X©È Í �ÍTÎÐÍ È²ÑfË]ÈÚÃ[XVÂþÃ[ÄêÅ[ÅÇÆXVX©Â à � Ä�Ê[ÈåÉVX©Ì Í ç7Ä�Å Ü Í ÃYÆX ¡ ÅcË]ÈåÊ[ÅÅcÄ�Ê Ü X Í ÊRÌ]ÄêÑ � ��¼ � Â Í Ý Î Ì]X��ÙÃ Í ÅcÂ�Ì]X©ñÛÊcXVÌ¸Ä�Å4�}XVÈ Í X�� Í É©Ñ\XVÝWXVÅ°ÑÓÌ]X©Â�Ý æX©ÝaX©Â�ÉVÄêÊ Î Ê[ÈZXVÂ�ñoÊ[X Î Ä�Ê[ÈÌ_X � �Óv d v Â Í Ý Î Ì_X+�{�Í Ì�Õ§Xm�ýÉVX Î ÑfË_Ä�ÅRÃ[Xþ�ï � Í ÉVÄêÊ Î Ê[ÈZX�XVÅbacTd* 4 X©ÂZÑ1ÈZXVÅ Ü X©È\ÂÛÆXVX�XVÅÏÃ[XVÝ Í Å[Ã Í ÅoÑ b�ò Ã a9Td* 4 Ã b é�écà é Å[X Î Ì]Ê[Â7ã�È Í Å[Ã[XÜ Í Ì]X©Ê[È�Ã[Xea9Td* 4 É Í È Í É¡ÑýÆXVÈZË]Â Í Å°ÑµÃ Í Ü Í Å°Ñ Í ã�X�Ê[Å È X©Ñ à é Å[X�Ì]Ë_ÝaËóÑfXDÂZÊ Î ÆX©È\Ë]X©Ê[È\XäXVÅfacTd* 4 X©ÂZÑÎ È\Ë_Â\X Í ¡ ÅRÃ[XäÅ[X ÎÐÍ Â Î ÈZXVÅ[ÃcÈ\X�XVÅ�ÉVÄ�Ý Î Ñ\XäÃcXVÂÓXMg|X©Ñ\ÂµË_Å[ÂZÑ\È\Ê[ÝWXVÅ°Ñ Í Êl�RË]Ý Î Ä�ÈZÑ Í Å°ÑfÂ àï v Ê[É©Ê[Å[XðÉVÄêÅ[Ã[Ë_Ñ\Ë]Ä�Å×Ã�Õ Í ÂZÂ\ÄÛÉVË Í ÑfË_Ä�Å«Ã[X®Ñ\È Í É©Xêç Í ÊýÑfÈ\X1ñoÊ[XðÉ©XVÌ]Ì_X®XMg|XVÉ¡ÑfÊÇÆX©XðÌ]Ä�ÈZÂ¸Ã[XðÌ ÍYÎ ÈÛÆXVÂZXVÌ_XVÉ©Ñ\Ë]Ä�Åò àß ç[Å¸Õ§XVÂ²ÑDÃ[X©Ý Í Å[ÃÇÆXVX à
� Õ§Ë]ÃÇÆX©X�Ã¸ÕÊýÑfË]Ì_Ë]ÂZXVÈÙÉ©X��o��¼ � Â Í Ý Î Ì_X+�EXVÂ²ÑaÌ Í Â\Ê[Ë Ü Í Å°ÑfXE�T�Í ÃcX�� Í Ë]Þ[Ì_XVÂ Ü Í Ì_XVÊ[ÈZÂWÃcX�~� �Ùç®Ì_XVÂÃcXVÊl�öÌ_ÄêÑfÂ×É©Ä�Å°ÑfË]X©Å[Å[X©ÅoÑÚÊ[Å[Ë_ñoÊ[XVÝWXVÅ°ÑäÃ[XVÂTÆX Ü ÆX©Å[XVÝWXVÅ°ÑfÂÙ��¼ �Ùà¸v ÎÐÍ ÈZÑ\Ë]È«ÃcXaÉ©X Î Ä�Â²ÑfÊ[Ì Í Ñùç¸ÄêÅ Ü ÍÅcÄ�È\Ý Í Ì]Ë_Â\X©È��Í � Í Ë_Þ[Ì]X Ü Í Ì]XVÊcÈ«Ã[XE~� �0½©~� � Ã b é�à X á ¾DÌ]X � ��¼ � Â Í Ý Î Ì]X�� Í Ê � �Óv d v Â Í Ý Î Ì]X���X©ÑÄêÅ�ÊcÑfË_Ì]Ë]ÂZXµÌ_X � ��¼ � Â Í Ý Î Ì]X+� Í Ë]ÅcÂ\ËwÅ[Ä�È\Ý Í Ì_Ë]ÂÛÆX Î Ä�Ê[ÈYÉ Í Ì]É©Ê[Ì]X©ÈYÌ_XDÞ[ÈZÊ[Ë_ÑÇÃ[XT�}Ä�ÅcÃ���¼ � �Í ã�È Í ÅcÃ[XVÂÜ Í Ì_XVÊ[ÈZÂÓÃ[X�~� ��½¡~� �®� ß"é�à X á ¾ à

ß°r



� Ä�Ê[È ÆX Î È\ÄêÊ Ü X©ÈAÌ Í Î X©ÈZÑ\Ë]Å[X©Å[ÉVX"ÃcX Ì�Õ§áh� Î ÄêÑ\á]�XVÂZX"ñoÊ¸Õ �Í ~� � Ã b é�à X á Ì_XVÂ)ÆX Ü ÆXVÅ[X©ÝaX©Å°ÑfÂAÃ[Ê� �ev d v Â Í Ý Î Ì]X�� Â\Ä�Å°ÑAÃcÊ ��¼ � çÓÄ�Å Î X©ÊcÑhX©ÂZÑ\Ë]ÝWXVÈ�Ì Í Î ÈZÄ Î ÄêÈZÑfË_Ä�Å Ã¸Õ´ÆX Ü ÆXVÅ[X©ÝaX©Å°ÑfÂ÷�Q� n�iÎ Ä�Ê[ÈW~� � Ã b éoà X á �ÍþÎÐÍ ÈZÑ\Ë]È�Ã¸Õ§Ê[Å ì Ä�Å°ÑfX ¿ ¼ Í ÈZÌ]Ä{½�ñoÊ[XäÌ�Õ§Ä�Å÷ÃÇÆXVÉVÈZË]È ÍþÎ Ì]Ê[ÂeÌ]Ä�Ë_Å�¾ÇX©ÅhÌ]X�ÈZXVÅ[Ä�ÈZÝ Í Ì]Ë ¿Â Í Å°Ñ,�Í Ì Í Ì_Ê[ÝaË_Å[Ä�ÂZË_ÑýÆXeÃ[X©ÂeÃcÄ�Å[ÅÇÆX©XVÂ à � ÍÙÎ ÈZÄ Î Ä�ÈZÑ\Ë]Ä�ÅkÃ�Õ´ÆX Ü ÆX©Å[XVÝWXVÅ°Ñ\Âe�Q� n�i Í Ë]Å[ÂZË¸XVÂ²ÑfË]Ý&ÆXVXDÃ Í Å[ÂÅcÄêÑfÈZXÙÌ]ÄêÑµÃ[X � �ev d v Â Í Ý Î Ì_X+�kX©ÂZÑ×ÃcXÙÌ�Õ§Ä�È\ÃcÈ\XÏÃcX b é°økàji Ä�Ê[Â×ÈZX©ÑfË_È\Ä�ÅcÂDÃ[Ä�ÅcÉÙÉVX¡Ñ\ÑfXåX©ÂZÑ\Ë]Ý Í ÑfË_Ä�ÅÃ�Õ´ÆX Ü ÆX©Å[XVÝWXVÅ°Ñ\ÂDÃ[X�Å[ÄêÑ\È\X�Ì]ÄtÑG�Í Þ Í ÂW~� � Í ¡ Å÷ÃcXäÃÇÆX©ÑfX©È\ÝWË]Å[X©È�Ì]X0� Í É¡ÑfX©Ê[ÈÓÃ[X�Å[Ä�È\Ý Í Ì_Ë]Â Í ÑfË]ÄêÅ à
� X Î Ì_Ê[ÂVç Î Ä�Ê[ÈÓÅ[ÄêÑ\È\XäÂÛÆX©Ì]XVÉ¡ÑfË_Ä�Å � �ev d v Â Í Ý Î Ì]X��[ç[Ä�Å Ü ÆX©È\Ë ¡ XÚÂZËOÌ�Õ§Ä�Å Í Ê[Å÷Ã[XVÊ*�cË��XVÝWXÚÄêÞ È X©ÑÆX©Ì]X©É©ÑfÈZÄ�Ý Í ã�ÅÇÆX¡ÑfË]ñoÊ[Xo½�ñoÊ[Ë¶Â\X©È Í ËóÑDÃcÄ�Å[ÉÙÅ[ÄêÅhÉVX©ÈZÑ\Ë ¡ ÆXIÆX¡Ñ Í Å°ÑµÃ[Ä�Å[ÅÇÆXÙÅ[Ä�ÂµÉVÄ�Ê Î Ê[È\X©Â`¾µX¡Ñ«Â\Ë¶Â Í Ý Í ÂZÂ\XË_Å Ü Í È\Ë Í ÅoÑ\X«Â\X�ÑfÈZÄ�Ê Ü XäÃ Í Å[ÂÓÌ]X Î Ë_É×Ã[ÊAÿ¹½ ¡ ã�Ê[È\X ò à r ¾ àW� Í Å[ÂÓÉVX�É Í ÂVçÐÅ[ÄtÑfÈ\X�Ì_ÄêÑ�Â\X©È Í ËóÑÓÉVÄ�Å°Ñ Í ÝaË_ÅÇÆXÎ[Í È�Ã[X©ÂkÆX Ü ÆXVÅ[X©ÝaX©Å°ÑfÂµÿ�� n � n í ÅcX«Å[Ä�Ê[Â�Ë_Å°ÑýÆXVÈZXVÂZÂ Í Å°Ñ ÎÐÍ Â à � ÍÏÎ ÈZÄ Î ÄêÈZÑfË_Ä�ÅkÃ¸Õ�ÆX Ü ÆX©Å[XVÝWXVÅ°ÑfÂ Í � Í Å°ÑÊcÅ[X÷Ý Í ÂZÂ\XRË]Å Ü Í È\Ë Í Å°ÑfXRÉVÄêÝ Î ÈZË]ÂZX�XVÅ°ÑfÈZXG� 4 é ç b�b é�à X á � Î Ä�Ê[ÈþÑfÄ�ÊýÑaÅcÄêÑfÈZX�Ì_ÄêÑþÃ[X�ÂÛÆX©Ì]XVÉ¡ÑfË_Ä�Å�X©ÂZÑÂZXVÊ[Ì_XVÝWXVÅ°ÑeÃ[X-� ø Ã[ÄêÅ[É�ÅYÆXVã�Ì_Ë]ã�X Í Þ[Ì_X à
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������� ò à r ï ì Í Â\ÂZXÏË]Å Ü Í ÈZË Í Å°ÑfX�Ã[Ë ¿ ÆX©Ì]XVÉ¡ÑfÈZÄ�Å[Â Î Ä�Ê[ÈeÌ]XVÂkÆX Ü ÆX©Å[XVÝWXVÅ°Ñ\Â«Ã[ÊhÌ_ÄêÑ � �Óv d v Â Í Ý Î Ì]X+�WñoÊ[ËÄêÅoÑWÃ[X©Êl�uÄ�Þ È X¡ÑfÂuÆXVÌ]X©É©Ñ\È\Ä�Ý Í ã�ÅÇÆX¡ÑfË_ñÛÊcXVÂ à � XRÂ\X©ÉVÄ�ÅcÃ:Ä�Þ È X¡Ñ ÆX©Ì]X©É©ÑfÈZÄ�Ý Í ã�ÅÇÆX¡ÑfË]ñoÊ[XRÌ_Ä�È\ÂZñÛÊ�ÕË_Ì�Xm�ýË]Â²ÑfXÅ�ÕX©ÂZÑ ÎÐÍ ÂÓÉVX©ÈZÑ\Ë ¡ ÆX à
d¶Ä�ÊcÑ\X��}Ä�Ë_ÂVçwÊ[Å È X©Ñ Í Ü XVÉåÊcÅ[XÙã�È Í Å[Ã[X��}È Í É¡ÑfË]ÄêÅBÆXVÌ_XVÉ©Ñ\È\Ä�Ý Í ã�ÅÇÆX©ÑfË_ñoÊ[XÚX©ÂZÑ×ÝWÄ�Ë_Å[ÂµÞcË]XVÅhÝaX©Â\Ê[ÈÛÆX àv ÊcÑfÈZXVÝWXVÅ°Ñ×Ã[ËóÑùç|Ã Í Å[Â«ÅcÄêÑfÈZX � ��¼ � Â Í Ý Î Ì]X��[çwÌ]XVÂDÄ�Þ È X©Ñ\Â {æì �Í ãêÈ Í Å[ÃcX Ü Í Ì]X©Ê[ÈDÃ[XracTd*�½ÇñoÊ[ËÂZÄ�Å°ÑeXVÅ�� Í Ë_ÑÓÃ[X©Â È X¡ÑfÂ,�Í �}ÄêÈZÑfX�É©Ä�Ý Î Ä�Â Í Å°ÑfXTÆXVÌ_XVÉ©Ñ\È\Ä�Ý Í ã�ÅÇÆX©ÑfË_ñoÊ[XVÂ�¾ Ü Ä�Å°Ñ Í Ü Ä�Ë]È�Ê[ÅcXEÆX©Å[XVÈZã�Ë]X�Â\ÄêÊ[Â ¿X©ÂZÑ\Ë]Ý ÆXVX«X¡Ñ�Ã[Ä�Å[ÉDXVÅ°ÑfÈ Í Ë]Å[X©È Î Ì_Ê[Â�Â\ÄêÊ Ü X©ÅoÑeÊ[ÅcX×ÉVÄ�Ý Î ÄêÂ Í Å°ÑfXDÃ¸Õ´ÆX©Å[XVÈZã�Ë]X×Ý Í Å[ñoÊ Í ÅoÑ\X«Â\ÊcË Ü Í Å°Ñ�Ì]X©Ê[ÈÃcË]È\X©É©Ñ\Ë]Ä�Å à ¼YX©ÑZÑfX�X7g�X¡ÑþXVÂZÑþÝWÄ�Å°ÑfÈÛÆX ¡ ã�ÊcÈ\X ò àß È\X Î ÈÛÆX©Â\X©ÅoÑ Í Å°ÑëÌ¥Õ´ÆX©É Í È²ÑÙX©Å Í Å[ã�Ì]X ÍBA Ë_ÝÙÊcÑ Í ÌÇX©ÅoÑ\È\XÌ¥Õ´ÆX©Ì]X©É©ÑfÈZÄ�ÅkX¡ÑÓÌ�Õ´ÆXVÅ[X©È\ã�Ë_X«Ý Í Å[ñoÊ Í Å°ÑfX�½ts4�³½ � �Qu ~� �q¾'¾ Î ÄêÊ[È�Ì]X � �ev d v Â Í Ý Î Ì]X+�cç � ��¼ � Â Í Ý Î Ì_X+�Í Ë]Å[ÂZË�ñoÊ[X Î Ä�Ê[È�Ì_X«Â\Ë_ã�Å Í Ì|Ã[X×Ì]X Î ÑfÄÛñoÊ Í È\^ Í Ü X©ÉäÊcÅ[X×Ý Í Â\Â\X×ÃcX bL¼ é:à X á à è Å Ü Ä�ËóÑ�ñoÊ[X�Ì�Õ§Ä�Å Î XVÊcÑÍ Ì]Ä�ÈZÂ�ÉVÄ�Ê Î X©ÈG�Í s��³½ � �vu ~� �q¾Y� é	Á 4 Â Í Å[ÂÓÈ\X©Ñ\Ë]ÈZXVÈ�ÞwX Í Ê[É©Ä�Ê Î Ã[X�Â\Ë_ã�Å Í ÌZ½�Ä�Å Î XVÈZÃ�ÝWÄ�Ë_Å[ÂYÃ[X b é�øÃcXäÂZË]ã�Å Í Ì ¾ à

ß ß
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������� ò àß ï sr��� � �vu ~����� à¶v ã Í Ê[Éâá[Xtç�Â\ÄêÊ[Â0�}Ä�ÈZÝaXWÃ[X Î Ä�Ë_ÅoÑ\Â ÍtÎ[ÎÐÍ È Í5�� ÑÚÌ Í Ã[Ë]Â²ÑfÈZË]Þ[ÊcÑ\Ë]Ä�Å Î Ä�Ê[ÈÌ_X������0�������B���$ ¢¡��ÓX©Ñ«X©ÅAÑfÈ Í Ë_Ñ Î Ì]X©Ë]ÅAÌ Í Ã[Ë_ÂZÑ\È\Ë]ÞcÊcÑfË_Ä�Å Î Ä�Ê[ÈµÌ]X�� £¥¤��¦���B���$ ¢¡���ç�§Í Þ Í Â�~��� à¸{ ÅÎ Ä�Ë_ÅoÑ\Ë]Ì_Ì]X©Ñ\Â ÍtÎ[ÎÐÍ È Í5�� Ñ�Ê[Å[X Í ÊýÑfÈ\X�ÃÇÆXM¨ÐÅ[ËóÑfË_Ä�Å Î Ä�Ê[È®Ì_X©� £¥¤��v���B���$ ¢¡�� Í Ü XVÉªacTd* 4 � ß¬« Î Ì]ÊcÑ �ÄêÑ®ñoÊ[XbLò à|v Ã[È\ÄêË_ÑfXtç|Ì Í Ý �XVÝWXÚÃcË]ÂZÑ\È\Ë_Þ[ÊcÑfË_Ä�Å�XVÅsr�P� � �Qu ~����� XVÂ²Ñ×È\X Î ÈÛÆX©Â\X©ÅoÑýÆXVX®��É©X©ÑZÑfXe�}Ä�Ë_Â Î Ä�Ê[ÈeÑfÄ�ÊýÑfXÜ Í Ì_XVÊ[È�ÃcX÷~��� Î Ä�Ê[È�Ê[Å�Â\Ë_ã�Å Í Ì¸Ì_X Î Ñ\ÄýñoÊ Í È\^kÃ[X�Ý Í Â\ÂZX bL¼ «b¯ XM° à
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ÝÅÞ^ß�à;áÕâ:Þ�à;ã%�H� 9	Üeä\å$æÕæ Þ"â:Þ æÕå;ç áÕè�Þ äÔé�êÞ�ë êÞ æ Þ ç Þ æ ß�ìRÞ æ%äÕå$æÕæfêÞGÞGìRà�í æ ì]í}î_ãÕÞ�ï å ãÕèkðSñÕà;î_ãÕÞ�áÕè�ã\í:ß
ä Þcò å$æÕäÔó à;ïÕèGôÞGì æ\å è ç à;â�í:ì�à�ß�í å$æ�ó ï å ãÕè^â�àWð å ãÕïÕãÕè]Þ ÈÉ�Ê �ÖÆ$ÜYõ Þ�öY�}ÝmÞ÷ì^òEà;ð�ß�ÞGã\è�ì ä Þ æÕå è ç à;â:í�ì�à�ß�í å;æ
ì å$æ ß êÞGø[à;â:Þ ç Þ æ ß äÕå$æ\æ^êÞGì©à�ë$ÞGðjâ�Þ÷ãÕè�ÞGè]è�Þ÷ãÕè�ß å ß�à;â�Þ��

ÈÉ�Ê �¡Æ$Ü;�WO�� â:ÞeòEà;ð÷ß�ÞGãÕè ä Þ æÕå è ç à�â�í�ì�à�ß�í å$æ ë�à;â�Þ÷ãÕè
ù å$æ\æ^êÞGÞ÷ì ú �[û

üfè�ãÕí�ß ä Þ,ò å$æÕä ß å ß�à;â ú$ú$ú\��ý�þÿ���Õ���
ò å$æÕä���� ù 9 �;ý}��ý�þ � ��� æ\å è ç���� ù Ü � 9 �[ý�þ Ü � Ü$Ü$�
ò å$æÕä
	 ��� û ��ú�þÿ� Æ ��� æ\å è ç�	 Ü � 9 �[ú$þ Ü � Ü\9 �
ò å$æÕä
¢å ï ý\���+þ��}��ú æÕå è ç�qå ï��&Þ���ð�à;ð÷í:ß êÞ÷ì ä ÞGìÖð å ã\ïÕãÕè�Þ÷ì Ü � Ü$Ü �$�;þ Ü � Ü$Ü$Ü ú

����� ���}� 9	Ü%�������! #"%$'&)(+*$-,�*$#./$-�!$#.10325476/"98$-25./��"7��4�:�;<2-4=0>;?��.@6���A�"B:C$D25&E��.F.�*$G$D2!$#0� #"7A�;>0325&E$IH-��./&�$J0
:K$#AL"MH#4ON�0P$-A�"Q&E$Q.R�="7��4�:�;S2#4=0>;?��.T"U$D2P6V$UN�0>; H#W

XZY\[]Y_^ `ba5cedUf�gRhjiBhkgmlhknolhpa5hpqrhpats/g

u�v æ#ä Þ6ß�è å ã\ë;ÞGè^â:ÞGì�ð å ã\ïÕãÕè�Þ÷ì�à äfêÞ÷î_ãUà�ß�Þ÷ì"ï å ãÕèRð å ã\ï Þ÷è^ÞG��ðGà;ðGÞ ç Þ æ ß"â�ÞGì êÞ÷ë êÞ æ Þ ç Þ æ ß�ì 	 Þ÷ß
��� ù óÅæÕå ãÕì?ïÕè êÞ÷ì�Þ æ ß å$æ ì�w N Þ æ ò å$æ ð�ß�í å;æ�ä Þ+Ï N Î O�Û Òeï å ã\èjâ:ÞGì äÕå$æ\æ^êÞGÞ÷ì ó â�Þ ��� ù ó â�Þ 	 Þ�ßjâ�Þ
ì]í�ø æ à;â^ôà 9��$Ü�õ Þ�ö Î v ø$ãÕè�Þ÷ìe�H� 9 �[Ò��)x å ãÕì äfêÞGðGí äÕå$æ ì©à v æ�äÔé�êÞGâ:í ç í æ Þ÷è"ã æ Þjø$è�à æÕä ÞjïUà;è]ß�í�Þ ä ã�áÕè�ã\í:ß
ä Þ?ò å;æÕä�ä Þ?ð å ãÕïlÞGè6Þ æ�ç à;ì�ì]Þeß�è�à æ ì]ë;ÞGè�ì]Þ ä Þ?â é�êÞ÷â�ÞGð�ß�è å$æ Þ÷ß ä ã æ ÞGã\ß�è�í æÕå
y Ï N Î O�Û Ò �j9�Æ$Ü%õ Þ�öY�

u�v æ ä Þ�ðSñ å í:ì�í�è�â
à=ð å ãÕïÕãÕè]Þ�Þ æ{zlNÑäÕå$æÕæ à æ ßbâ�Þ ç àO|\í ç ã ç ä Þ�ì�Þ æ ì�í:áÕí�â:í:ß êÞ ónå$æ ã\ß�í:â�í�ì]Þ�â
à
ì]í�ø æ í v ðGà æ ðGÞ óÔäfêÞ v æ í�Þ%ð å$ç+ç ÞYâ�àbë;à�â�ÞGã\è ä Þ%â
à#ì�Þ÷ð÷ß�í å$æ ÞG��ð�à�ðGÞ�Þ�|}ï êÞGè]í ç Þ æ ßSà�â�Þ�ð�à�â�ðGã\â êÞGÞ�ôà�ý[�L}
ä Þ ä Þ÷ø$è êÞ ä Þ&ð å;æ v à æ ð÷Þ ç�åO~ Þ æÕæfêÞGÞ�ïUà;èÖã æ Þ ä í�ì ß�è�í:áÕã\ß�í å$æ�ä Þ�� å í�ì]ì å$æ Î ïÕè�í æ ðGí:ï ÞjÞ�|}ïÕâ:í�î_ã êÞ ä à æ ì
â�àYïUà;ø$è�à;ïÕñÕÞW�}��ý\� 9 Ò^ï å ãÕè�ã æ�æÕå$ç á\è�Þ äÔé�êÞ÷ë êÞ æ Þ ç Þ æ ß�ì ä Þ ä\å$æÕæfêÞ÷ÞGì©à;â�â�à æ ß ä Þ Ü ôà%â é í æ v æ í y

���9�%� �Q� ��
�����

�9�%� ÎP� Ð-�GÐ#�bÐ-��Ò�� O��R� � ���� Î �}� 9	Ü Ò

u ë$Þ÷ð�� ó â é Þ��+ðGà;ðGí�ß êÞ�ß�è å ã\ë êÞGÞ�à;ïÕèGôÞGì�â
àvð å ãÕïÕãÕè]Þ�ï å ãÕè%â:Þ�ì]í�ø æ à;â ó � â�Þ æ\å$ç áÕè]Þ ä�é�êÞ�ë êÞ æ Þ ç Þ æ ß�ì
ä ÞbáÕè]ãÕí:ß ä Þbò å$æÕä ÞGì]ß�í çgêÞ+Þ�ß�� â�à�â�ã ç í æÕå ì�í�ß êÞ�ï å ãÕèWâ�ÞGì äÕå$æÕæfêÞGÞGì÷� � Þ÷ß]ß�Þ å ï\ß�í ç í:ì�à�ß�í å$æ ÞGì ß�í�ð÷í
ðGà;â�ð÷ãÕâ êÞ÷Þ,ï å ãÕè�ã æ ì�í�ø æ à;â ä Þ?â:ÞGï\ß å î_ãUà;è7� ä Þ ç à;ì�ì]Þ�� Ü$Ü%õ Þ�öY�

x å ãÕìvòEà;í:ì å$æ ì äÕå$æ ð£ë�à;è]í�ÞGè�â
à ð å ãÕïÕãÕè]Þ zlN Þ�ß=ð�à;â:ðGãÕâ å$æ ìvâ�à ì�í�ø æ í v ðGà æ ð÷Þgà;ì�ì å ð÷í êÞGÞ��,ÝÅÞGì
è êÞGì]ãÕâ:ß�à�ß�ì�ì]ãÕè6â
àYë�à;è�í�à�ß�í å$æ#ä Þ?â
àYì]í�ø æ í v ðGà æ ðGÞ,ï å ãÕè6ðSñUà�îHã\Þjë�à;â:ÞGãÕè ä Þ?â�àYð å ãÕï\ãÕè�Þ?ì å;æ ß äÕå;æÕæfêÞGì
v ø$ãÕè�Þe�}� 9 �}�/� æ ë å í�ß"î_ãÕÞeâ�à ç ÞGí�â:â�Þ÷ãÕè�Þ6ì�Þ æ ì�í:áÕí�â:í:ß êÞ ä Þcâ é à æ à;â ~ ì]Þ©Þ÷ì]ß å á\ß�Þ æ ã\Þ,ï å ã\è^ã æ Þcð å ãÕï\ãÕè�Þ
zlNv�ÖÆ$Æ$Ü%õ Þ÷öY�

� æäÕå;æÕæ Þ ä à æ ì,â�ÞWß�à;áÕâ:Þ�à;ã 9 � 9$9 â:Þ äfêÞ�ßSà;í:â ä ã æ\å$ç áÕè]Þ äÔé�êÞ÷ë êÞ æ Þ ç Þ æ ß�ìjè�ÞGì ßSà æ ß�ì?à;ïÕèGôÞ÷ì,ã æ Þ
ð å ãÕïÕã\è�Þ6Þ æ Ï NG�?�?�s9	Æ$Üjõ Þ÷öÑÞ÷ßRï å ãÕèRâ:Þ��]ÞGã ä Þ6ð å ãÕï\ãÕè�Þ÷ì"Ï NG�?�,�Ú9�Æ$Ü?õ Þ�öÑÞ÷ßtw N�ÖÆ$Æ;ÜWõ Þ÷ö&�
ÝÅÞ æÕå;ç áÕè�Þ ä�é�êÞ�ë êÞ æ Þ ç Þ æ ß�ì ä Þ ä\å$æÕæfêÞ÷ÞGì6ÞGì ß©Þ æ à;ðGð å è ä à�ë$Þ÷ðWâ:Þ æÕå$ç á\è�Þ ä Þ,áÕè]ãÕí:ß ä Þeò å$æÕä ß å ßSà;â��
� æ�æÔé å áÕì]ÞGè]ë;Þ&ïUà�ì ä�é ÞJ|\ð÷ÞGì÷�
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ÈÉ�Ê � Æ$Ü$�jO�� Þ�ß©Ï N Î O�Û Ò �Ú9�Æ$Ü$�jO�� ç�¯Þ ç Þ,ð å ã\ïÕãÕè�Þ÷ì5° zlNv�¡Æ;Æ$Ü$�jO��
ù å$æ\æ^êÞGÞ÷ì 9 � �

üfè�ãÕí�ß ä Þ,ò å$æÕä ß å ß�à;â ���H��ý�þ 9 � � þ 9 ��ú �Õ� û þ Ü � � þ Ü � Æ
�!� ù 9 ú}�±�+þ 9 ��ú�þ Ü ��ý Æ � 9 þ Ü � û þ Ü ���
	 ú\���%þ Ü ��ý+þ 9 � Æ 9 ���+þ Ü � �%þ Ü ���
ß å ï Ü � Æ �%þ Ü � Ü$Æ þ Ü � Ü ý Ü � 9	û þ Ü � Ü �%þ Ü � Ü ú
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46587"���}� 9 � �·¶ ß�ã ä Þ ä Þjâ�àYì�í:ø æ í v ð�à æ ð÷Þ?Þ æ ò å$æ ð÷ß�í å$æ�ä ÞWâ�àYð å ãÕï\ãÕè�Þ?Þ æ¸zlN �

u ïÕèGôÞ÷ì&ß å ã\ß�Þ÷ì æÕå ìWð å ãÕï\ãÕè�Þ÷ì ó í:â�è]ÞGì ß�Þ
� êÞ�ë êÞ æ Þ ç Þ æ ß�ì ä Þ ä\å$æÕæfêÞ÷ÞGì äÕå;æ ß å$æ£äÕå$æ\æ Þbâ:ÞGì&ðGàE¹
è�à;ð÷ß êÞGè]í�ì]ß�í�î_ãÕÞ÷ì ä à æ ì6â�Þeß�à;áÕâ�ÞGà;ã 9 � 9 �}�

ºÖã æ ¶ ë$Þ æ ß É'»�¼N É¾½#¿N ÉQ½7ÀN ÈÉ�Ê Ï N Î O�Û Ò zlN
9�û �$ý Ü\9 �[û}9	Ü$� �;ý 9	Æ �}� � ý Ü � � úL�Õ� 9 ý 9 �±� 9 ú$ú\� û Æ$� �H� 9
9�û ý 9 ý[� ��ú Æ$� ú 9	û;Ü û;Æ ��� 9$9�Ü �±� û �}��� 9 �V�}�±� 9 ý 9 � Ü Æ ý � �±�

����� �U�}� 9 � � pRX;B]XH��AUVL�BC>�@�AE>E¤GF�LS@ÖTHLS@,THL�F�×+��X;KlT;>ET[X;A8@ÖBSLS@�AJX;KUA8@ P�Á I�FHA�LS@Öi�LS@£VL�K�L�B� ;>JLS@©X;>8K\@�>¢¤GFULci�LS@
¬�X;BC>EX[DGi�LS@ Ï N Î O�Û Ò L�A zlN @	I�KUA^THI�KUK&VL	LS@&L�K-¨©L\ª P

ÂÃ#Ä ÅÇÆ�ÈIÉIÊBËÍÌÎÉÏÆÎÐ�ÈIËÍÑ¸Ê Ò�Ó�ÔÎÑ ÊBÔ·ÕTÐ�Ë×Ö�Ø�Ê5Ö�ÌÎÙÚÊBË

� Þ�ß�ß�Þ êÞ�ß�ã ä Þ æ�é à�ïUà;ì�ï\è�í�ì^Þ æ ð å$ç ï\ß�Þ äÔé à�ã\ß�è]ÞGì6ïÕè å ðGÞ÷ì�ì]ãÕì©ï å ã\ë�à æ ß6ð å$æÕä ãÕí:è�ÞbôàYâ é�êÞ�ßSà�ß v æ à;â
î_ãÕÞ æÕå ãÕì6è�ÞGðSñ\ÞGè�ðSñ å$æ ì Î ã æ êÞ÷â�Þ÷ð÷ß�è å$æÔóÕä ã ÈÉ6ÊqÞ÷ß©à;ã ç�å í æ ì ä ÞGãR|'�]Þ÷ß�ì�Ò��)x å ãÕì ç+å$æ ß�è å$æ ì ä à æ ì6ðGÞ
ïÕà;è�à;ø;è�à;ïÕñ\ÞYî_ã é í:â�ì©ì å$æ ß?Þ æ Þ�Û�Þ�ß,ß�èGôÞ÷ì æfêÞ÷ø$â�í:ø$Þ�à;á\â�ÞGì÷�Ü� æ ïlÞGã\ß?ð å$ç ï\ß�Þ÷ècß�è å í�ìcà;ã\ß�è]ÞGì,áÕè]ãÕí:ß�ì ä Þ
ò å;æÕä îHã\ÞWâ é�å$æ ï å ãÕè]è�à;í�ß6à�ß�ß�Þ æÕä è�Þ y

� â�Þ÷ì êÞ÷ë êÞ æ Þ ç Þ æ ß�ìBÝÞÝ y
å$æ ïlÞGã}ß"Þ æ ÞGÛ Þ÷ß"à	ë å í�è�ïÕè å}ä ã\ð÷ß�í å$æbä\å ãÕáÕâ:Þ ä Þ 	 â å è�ì ä Þcè êÞ�à;ð�ß�í å;æ ìpßÏàßÅ�HÝmÞ©ïÕè å ðGÞ÷ì�ì]ãÕì ä Þ
äfêÞGì]í æ ß êÞ÷ø$è�à�ß�í å;æ ÞGì]ß6â:Þ ç�¯Þ ç Þeî_ãÕÞ?ï å ã\è"â�Þ÷ì êÞ÷ë êÞ æ Þ ç Þ æ ß�ìâá àá^Þ�ß6ï Þ÷ã\ß äÕå$æ ð,ï\è åHä ãÕí�è]Þ æÕå ß�è�Þ
êÞ÷ß�à�ß v æ à;âJ�HÝÅÞcè�à;ïÕï å è]ß ä Þ©áÕè�à æ ðSñÕÞ ç Þ æ ß6üZº¡Þ÷ì]ß"â:Þ çT¯Þ ç ÞÖîHã\ÞcðGÞ÷â�ãÕí ä ã#á\è�ãÕí�ß ä ÞÖò å$æÕä á àá
Î ð é Þ÷ì]ß7¹Dã àO¹ ä í:è�ÞÖîHã\Þcâ éhêÞ÷ß�à�ß v æ à;âlè�Þ÷ðSñÕÞGè]ðSñ êÞ,ÞGì ß 	åä Þ Û Þ�ß^â é à�ã\ß�è]Þ 	åä î_î é Ò ó üZº � Ü � 9 � �\9 �
Ýmà#ì�ÞGð�ß�í å$æ ÞG��ð�à;ð÷Þ ä Þ%ðGÞ�ïÕè å ð÷ÞGì�ì]ãÕìjð�à;â:ðGãÕâ êÞYïUà;èeâ:ÞYø êÞ æ^êÞGè�à�ß�Þ÷ãÕè u Ýk� õ!¶ x ÞGì ß ä Þ � �
�}� Ü �?ïÕáÔ�HÝÅÞ æÕå;ç áÕè�Þ äÔéhêÞ÷ë êÞ æ Þ ç Þ æ ß�ì^ø êÞ æfêÞ÷è êÞ÷ì^ã\ß�í�â�í:ì êÞ÷ìnÞGì]ß ä Þ¾� Æ$Ü$Ü;Ü � ¶næ è]Þ æÕå è ç à�â�í�ì�à æ ßRðGÞ
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æ å$æ ß�ÞJ¹ � à;è]â å�äÔéhêÞ÷ë êÞ æ Þ ç Þ æ ß�ì%ôàYâ
à&â:ã ç í æÕå ì]í:ß êÞ ä Þ÷ì äÕå$æÕæfêÞ÷ÞGì ólå;æ�å á\ß�í:Þ æ ß6ï å ãÕè ä íSÛ êÞ÷è�Þ æ ß�ÞGì
ð å ã\ïÕãÕè�Þ÷ì©â:ÞGì6è êÞ÷ì�ãÕâ�ßSà�ß�ì äfêÞGð÷è�í�ß�ì ä à æ ì6â:ÞeßSà;áÕâ:Þ�à;ã��}� 9	Æ �

ð å ãÕïÕãÕè]ÞGì x©á\è�Þ äÔé Þ÷ë_ß�ì ä Þ 	{	 à�ß]ß�Þ æÕä ãÕì
ÈÉ�Ê �ÖÆ$Ü�õ Þ÷ö Ü ��ý Ü þ Ü � Ü �%Þ÷ë_ß�ì

ï å ã\èÖÏ N Î O�Û Ò5çéè ú Ü\óÔ9�Ü$Ü�õ Þ�ö¾ê Ü � û �+þ Ü � Ü;Æ Þ�ë_ß�ì
Ï N Î O�Û Ò �?9	Æ$Ü�õ Þ�ö Þ÷ß zlN�ÖÆ$Æ;Ü%õ Þ�ö � Ü � Ü$Ü � Æ Þ�ëHß�ì

����� �Å�}� 9	ÆW�·ëÏìOíQîFïUð�ñ)òôóð#õkóðJöVðJíBðJö�÷UøZñVðâùCú5÷%ì=û�ìOùKì=üOýKð�þ�óðJùKðJÿ-÷%ï+ìOö����� Ê ð#÷Ïú���íBìOýCö1øIñVð��	��
\ð#÷Uø��õ=ðJöFú=öE÷
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� â�Þ÷ì êÞ�ë êÞ æ Þ ç Þ æ ß�ì5Ý�� y

� å ã\ècðGÞWáÕè�ã\í:ß ä ÞWò å;æÕäÔó â�Þ ��ì]Þ äfêÞ÷ì�í æ ß�ôÞGø$è]Þ&Þ æ�ä ÞGãR|�î_ãUà;è7�_ì Î î_ãÕí äÕå$æ\æ Þ æ ß ä ÞGìÏ�]Þ�ß�ìÖïUà;è
ñUà ä è å$æ í:ì�à�ß�í å$æ ÒÔÞ�ß�â:Þ 	åä O�Û ��ÝmÞfè�à;ï\ï å è ß ä Þ^áÕè�à æ ðSñÕÞ ç Þ æ ßnüZº-ÞGì ß ä Þ÷ãR|jò å í�ì¢ïÕâ:ãÕì¢òEà�í�áÕâ:Þ
î_ãÕÞ,â�Þ©ïÕè êÞ÷ð êÞ ä Þ æ ßâá àá ó üZº � ¿À"! Ü � 9 � �\9 �ÕÝmà&ì�Þ÷ð÷ß�í å$æ Þ��+ðGà;ðGÞ ä ÞeðGÞ,ïÕè å ð÷ÞGì]ì�ãÕì�ðGà;â�ð÷ãÕâ êÞ©ïUà;èâ�Þfø êÞ æfêÞ÷è�à�ß�ÞGãÕè u Ýk� õ!¶ x�Þ÷ì]ß ä Þ � � Ü ��ú 9 ïÕáÔ�$ÝÅÞ æÕå$ç áÕè]Þ äÔé�êÞ÷ë êÞ æ Þ ç Þ æ ß�ìRø êÞ æ^êÞGè êÞGìkã\ß�í�â:í�ì êÞ÷ì
ÞGì ß ä Þ� Æ$Ü$Ü$Ü � ¶næ è]Þ æÕå è ç à�â�í�ì�à æ ßjðGÞæ å$æ ß�Þ�¹ � à;è�â å�äÔéhêÞ÷ë êÞ æ Þ ç Þ æ ß�ìvôà�â
à�â:ã ç í æÕå ì]í:ß êÞ ä ÞGì
äÕå$æÕæfêÞGÞGì ómå$æ�å á\ß�í:Þ æ ß?ï å ãÕè ä í<Û êÞGè]Þ æ ß�Þ÷ìWð å ãÕïÕã\è�ÞGìjâ�Þ÷ì,è êÞ÷ì�ãÕâ�ßSà�ß�ì äfêÞGðGè]í:ß�ì ä à æ ì?â�ÞYß�à;áÕâ�ÞGà;ã
�}� 9 �Õ�

ð å ãÕïÕãÕè]ÞGì x©á\è�Þ äÔé Þ÷ë_ß�ì ä Þ 	 ��à�ß]ß�Þ æÕä ãÕì
ÈÉ�Ê �ÖÆ$Ü�õ Þ÷ö Ü � 9 � � þ Ü � Ü;Ü ú�Þ÷ë_ß�ì

ï å ã\èÖÏ N Î O�Û Ò5çéè ú Ü\óÔ9�Ü$Ü�õ Þ�ö¾ê Ü � 9 � 9 þ Ü � Ü;Ü �YÞ÷ë_ß�ì
Ï N Î O�Û Ò �?9	Æ$Ü�õ Þ�ö Þ÷ß zlN�ÖÆ$Æ;Ü+õ Þ÷ö � Ü � Ü$Ü$Ü$Æ Þ�ëHß�ì

����� �Å�}� 9 � �·ëÏìOíQîFïUð�ñ)òôóð#õkóðJöVðJíBðJö�÷UøZñVðâùCú5÷%ì=û�ìOùKì=üOýKð�þ�óðJùKðJÿ-÷%ï+ìOö����� Ê ð#÷Ïú���íBìOýCö1øIñVð��	��
\ð#÷Uø��õ=ðJöFú=öE÷
ñ�����# û�ì��Vïeñ1ý��Ïóð#ïUðJö�÷%ðJøÏÿ-ì��Fû��VïUðJø�����ð��FùKð]ù?ò ð#ïUïUð��Fïeø%÷Uú�÷UýCø%÷Uý����Vð]ðJø%÷ÏïUð#û�ì=ïU÷�óð#ð��

� â�Þ÷ì êÞ�ë êÞ æ Þ ç Þ æ ß�ì @�>8KH ;i�L,A�ISZ y

� å ã\è#ðGÞ�áÕè�ãÕí�ß ä Þ�ò å$æÕäÔóRå$æ ð å$æ ì]í ä ôÞ÷è�Þ ä ÞGãR|«ß ~ ï Þ÷ì ä Þ�ï\è å ðGÞGì]ì�ãÕì ó�O�Û%$�$ Î äÕå$æ\æ à æ ß�ã æ
êÞGâ�Þ÷ð÷ß�è å$æÔó ã æ«æ Þ÷ã\ß�è]í æÕå Þ÷ß ä Þ÷ãR|Mî_ãUà;èD�_ì $'& á%á &�( Ò%Þ�ß O�Û�$�)*$ Î äÕå;æÕæ à æ ß+ã æ êÞ÷â�ÞGð�ß�è å$æÔó ã æ
æ ÞGã}ß�è�í æÕåÕómä Þ÷ãR|�îHãÕà;èD�_ì $�& á%á &+( Þ�ß&ã æ à;ã\ß�è�Þ�î_ãUà;èD�}ÒC�qùeÞ÷ãR|�Þ�|}Þ ç ïÕâ:ÞGì ä Þ ä í
à;ø$è�à ç�ç Þ÷ì
ì å$æ ß äÕå$æÕæfêÞ÷ì v ø$ãÕè�Þ"�}�-,	ú\��ÝÅÞfï\è�Þ ç í�Þ÷èÅß ~ ïlÞ ä Þ^ïÕè å}ä ãÕð÷ß�í å$æ àÖã æ Þ^ì]ÞGð÷ß�í å$æ ÞG��ðGà;ðGÞ"ðGà;â�ð÷ãÕâ êÞ÷Þ
ïUà;è��/. 1032 u ä Þ � �,Ü � �$� ïÕá�Þ�ß©â:Þ?ì�ÞGð å$æÕä ß ~ ïlÞ&à%ã æ Þjì�Þ÷ð÷ß�í å$æ ÞG��ð�à;ð÷Þ ä ÞjïÕè å}ä ã\ð÷ß�í å$æ
ð�à;â:ðGã êÞ÷Þ�ôà � � ,;��ý � ïÕáÔ��� å ã\è&ðSñUà;ð÷ã æ-ä54 ÞGãR| ó â�Þ�è�à;ïÕï å è ß ä ÞbáÕè�à æ ðSñÕÞ ç Þ æ ß�ïÕè]í�ìjÞGì ß ä Þ
üZº �rÜ �6, Æ ��ÝÅÞ æ\å$ç áÕè]Þ ä54�êÞ÷ë êÞ æ Þ ç Þ æ ß�ì?ø êÞ æ^êÞGè êÞGìeã\ß�í�â:í�ì êÞ÷ì©Þ÷ì]ß ä Þ Æ �$� Ü;Ü ï å ãÕèÖâ�Þ&ï\è�Þ ç í�Þ÷è
ïÕè å ðGÞ÷ì�ì]ãÕìcÞ�ß ä Þ ��ý û;Ü$Ü�êÞ�ë êÞ æ Þ ç Þ æ ß�ìcï å ãÕè�â�Þ,ì]ÞGð å$æÕä �
¶næ è]Þ æÕå è ç à;â�í:ì�à æ ß+ðGÞ æ å;æ ß�Þ�¹ � à;è�â å-ä54�êÞ�ë êÞ æ Þ ç Þ æ ß�ì£ôà£â
à�â:ã ç í æÕå ì]í:ß êÞ ä Þ÷ì äÕå$æÕæfêÞGÞGì ó"å$æ
å á\ß�í�Þ æ ß�à�ã ß å ß�à;â ä ÞðGÞGì�ï\è å ðGÞGì]ì�ãÕì ó ï å ãÕè ä íSÛ êÞ÷è�Þ æ ß�ÞGì�ð å ãÕïÕãÕè]ÞGì�â�Þ÷ì#è êÞ÷ì�ãÕâ�ßSà�ß�ì äfêÞGð÷è�í�ß�ì
ä à æ ì6â:ÞeßSà;áÕâ:Þ�à;ã��}�-,��}�7�í æ à;â:Þ ç Þ æ ß ó�å$æ ë å í:ßcî_ãÕÞ�ðSñUà;ð÷ã æ=ä ÞYðGÞ÷ì,áÕè�ã\í:ß�ì ä Þ&ò å$æ\ä ï Þ÷ã\ß ¯Þ÷ß�è�Þ æfêÞGø$â:í�ø êÞ÷ì©ïUà�èeè�à;ï\ï å è ß

ôà�â
à�ð å$æ ßSà ç í æ à�ß�í å$æ Þ æ á\è�ãÕí�ß ä Þ�ò å$æÕä á àáC�qùeÞ�ïÕâ�ãÕì ó ì]ífâ 4�å;æ àO� å ã\ß�Þ+â�Þ æÕå$ç áÕè]Þ ä54hêÞ÷ë êÞ æ Þ ç Þ æ ß�ì
,�,��



819;:"�¢�}�-,	ú ��¶ |}Þ ç ïÕâ�Þ÷ì ä Þ ä í
à;ø$è�à ç�ç Þ÷ì ä Þ&ïÕè åHä ãÕð�ß�í å;ævä ã=<'> KH ;i�L@?ASZ � Ý 4 ã æ à�ë;ÞGð%â 4�êÞ÷ß�à�ß v æ à;âB � $�$ Î êÞGâ:ÞGð÷ß�è å$æ�ó[æ ÞGã\ß�è�í æÕå Þ�ß ä ÞGãR|+î_ãUà;è7�Hì $�& á%á &�( Òeôàjø[à;ãÕðSñ\Þ ó Þ÷ßfâ 4 à;ã\ß�è�ÞÖà�ë$ÞGð©â 4�êÞ÷ß�à�ß v æ à;â B � $�)*$
Î êÞGâ:ÞGð÷ß�è å$æ�óÕæ ÞGã}ß�è�í æÕåÕóUä Þ÷ãR|�î_ãUà;è7�_ì $�& á%á &+( Þ�ßÖã æ à�ã\ß�è]Þ,îHãÕà;èD�}Ò&ôà ä è å í�ß�Þ��

ð å ãÕïÕã\è�ÞGì xÖáÕè�Þ ä54 Þ÷ë_ß�ì ä ÞC<'>;D  ;iFEG?HA�I à�ß]ß�Þ æ\ä ãÕì
ÈÉ6Ê �ÖÆ$Ü�õ Þ�ö �\� û �+þ Ü � Ü ú�Þ�ë_ß�ì

ï å ãÕèÖÏKJ Î B Û Ò�ç{è ú Ü}ó , Ü$Ü�õ Þ÷ö¾ê Æ ���$þ Ü � Ü ú�Þ÷ë_ß�ì
ÏKJ Î B Û Ò � , Æ$Ü�õ Þ÷ö Þ�ß z J �ÖÆ$Æ$Ü%õ Þ÷ö Ü � Ü , û þ Ü � Ü$Ü;Æ Þ�ë_ß�ì

����� �Å�}�-,�� �·ëÏìOíQîFïUðâñ9ò óð#õkóðJöVðJíBðJö�÷Uø]ñVðâùCú5÷%ì=û�ìOùKì=üOýKð�þ�óðJùKðJÿ-÷%ïUìOö"���� ÊMð#÷�ú���íBìOýCö1øIñVð��	�1
%ð#÷Uø�Bõ=ðJö1ú=öE÷
ñ���27;3.*L=:C$¾0_�76�û�ì��Vï�ñFý��Ïóð#ï+ðJöE÷%ðJø�ÿ-ì��Vû��VïUðJø����Lð��FùKð]ù?ò ð#ïUï+ð��Vïeø%÷Uú�÷UýCø%÷Uý-�*�Vð]ðJøU÷eïUð#û�ì=ïU÷�óð#ð��
à�ß�ß�Þ æÕä ãÕìÖï å ãÕèÖðSñUà;ðGã æ Þ ä Þ÷ìcð å$æ ß�è�í:áÕã\ß�í å$æ ì ä ÞjðGÞ÷ìcáÕè]ãÕí:ß�ì ä Þjò å;æÕä�ä à æ ì©â 4 í æ ß�ÞGè ë�à;â�â:Þ ä Þ ç à;ì]ì�Þ
ÏMJ Î B Û Ò�è ú Ü}ó , Ü;Ü£õ Þ÷ö¾ê ó�å$æ�å á}ß�í�Þ æ ß#ã æ Þ�ë�à;è�í�à�ß�í å$æ«ä Þ æÕå ß�è�Þ�òEà;ð÷ß�ÞGãÕè ä Þ æÕå è ç à;â�í:ì�à�ß�í å$æ-ä ã
æ å$æ ß�Þ�¹ � à;è�â å Ý N��PO B áRQ ä Þ Ü � û	S#óUäÕå$æ ð?Þ æ ð å è]Þjã æ Þjò å í�ì æfêÞ÷ø$â�í:ø$Þ�à�áÕâ�Þ*T
ÂÃ�U V ÐXW ÐGÈ Ê5Ë Ë ÆÎÉ ÙÚÖ Ë×ÊZY]ÈIÐÚÓ�Ô Ê\[ YâÖCYâÊ Ñ¸Ê ]ÎÉIÓ
ÑÎÆMY]ÈIÐÚÓ�Ô Ñ¸ÊBË

ÙÚÊZ]�È×Ó_^Æ¸Ö Éa`Ë Ë/Y�Ö�ÙÚÖ Ð�ÉIÊBË
XZYcbâYed f lhMshgjiâiBhÞiBhlkMcedknmBd�iBh deo+qpo\s�h

u ïÕïlÞGâ�â å$æ ìrq ã æ�êÞ÷ë êÞ æ Þ ç Þ æ ß�îHã\í æÕå ãÕì�í æ ß êÞGè]ÞGì]ì�Þ�T u ïUà;è]ß�í�è ä Þvâ
à�ïÕè å áÕà;áÕí�â:í:ß êÞ�ß î_ãÕÞsq
ì]Þ#ïÕè å}ä ã\í�ì�Þ ó�å$æ ïlÞGã}ß�ð å$æ\æ à ¯ t ß�è�Þ#â�à�ïÕè å áUà;á\í�â�í�ß êÞ�u Î æÔó xeÒ äv4 à�ë å í�è � êÞ�ë êÞ æ Þ ç Þ æ ß�ìwq¡ïUà;è ç í:ì x
êÞ�ë êÞ æ Þ ç Þ æ ß�ìcïUà�è�ã æ Þ?â å í�áÕí æÕå;ç í�à;â�Þ y

x ÎP� Ð�yvÒ � y �
���
Î y{z � Ò � � ß � � Î ,1z�ßlÒe| � � Î~} T-,	,�Ò

ùYôÞ÷ì^â å è�ì ó ì]í å$æ àWâ:ÞGì�ð å$æ\ä í:ß�í å$æ ìkßr�G��, ó x��G� æ Þ÷ßtx �G��, ó_å$æ ï Þ÷ã\ß^òEà;ð÷í�â:Þ ç Þ æ ß�ì�í ç ïÕâ:í v Þ÷è
,	, }



â:Þ,è êÞ÷ì�ãÕâ�ßSà�ß ä Þ?ðGÞ�ß�ß�Þjï\è å áUà�áÕí�â:í:ß êÞ©Þ æ ã æ ÞWà;ã\ß�è�Þ,Þ�|}ïÕè]ÞGì]ì�í å;æ ïÕâ:ãÕì6ð å$æÕæ ãÕÞ?ì å ãÕìÖâ å í ä Þ�u å í:ì�ì å;æoy
x Î_��� � Ò � � ��×� � B ��� Î~} T6,=�$Ò

à�ë;ÞGð � � x�T ß � x å$ç á\è�Þ ä54hêÞ÷ë êÞ æ Þ ç Þ æ ß�ì ç+å=~ Þ æ q=à�ß]ß�Þ æ\ä ãÕì�T�� æ à äÕå$æ ð,â
à&ïÕè å áUà;á\í�â�í�ß êÞ ä54 å á��
ì]ÞGè ë$ÞGè � êÞ÷ë êÞ æ Þ ç Þ æ ß�ìGq�ì�à;ðSñUà æ ß©î_ãÕÞ � ì å$æ ßcï\è êÞ ä í:ß�ìPT

w}í å$æ à;ï\ï Þ÷â�â�Þ $	ó â�Þ�áÕè�ã\í:ß ä Þ�ò å$æÕä à�ß]ß�Þ æÕä ã ó � â
à�â:ã ç í æÕå ì]í:ß êÞ�í æ ß êÞGø$è êÞGÞ ä ÞGì äÕå;æÕæfêÞGÞ÷ì ó �
â 4 Þ���ð�à;ð÷í:ß êÞ ä ã�ì]í�ø æ à�âÔÞ÷ß � ì�à�ì�Þ÷ð÷ß�í å$æ ÞGÛ ðGí�ðGà;ðGÞ óUå$æ à y� ��$ N �5�±�Ú� � Î~} T6, Æ Ò

uqà;èfð å$æ ß�è]Þ ó_ä à æ ì æÕå ß�è�ÞÖð�à;ì ó í�â æÕå ã\ì�òEà;ã}ß å á}ß�Þ æ í�è�x Î���� � ÒnïÕâ�ã}ß ¯å ß�î_ãÕÞ1x Î æ � � Ò�T�u å ãÕèfð÷ÞGâ�à ó
â:Þ,ðSñ å íC| ä ÞG����ì 4 Þ÷ì]ß©ï å è ß êÞeì]ãÕè6â
àWß�ÞGðSñ æ í�î_ãÕÞ ä Þ,â
à çgêÞ÷ß�ñ å}ä ÞZ�"à ~ Þ÷ì�í�Þ æÕæ Þ�è }�} êcT � Þ÷ß�ß�Þ ä ÞGè æ íJôÞ÷è�Þ
ã}ß�í�â:í�ì]Þeâ�Þeß�ñ êÞ å èGôÞ ç Þ ä Þ��"à ~ ÞGì y

x Î���� � Ò � x Î�� Òx Î�� Ò ��x Î���� � ÒJ� Î~} T6,Ú�_Ò
� æ à%à;â å è]ì�â 4�êÞGî_ãUà�ß�í å$æ ì]ãÕí:ë�à æ ß�Þ y

x Î���� � Ò ��� Î $ Ð-�eÐ#�÷Ð � Ò�� � ��×� B ��� Î~} T6, } Ò
à�ë;ÞGð?ò Î $ Ð-�eÐ#�÷Ð � Ò^ã æ Þ?ò å$æ ð�ß�í å$æ�ä Þ æÕå è ç à;â:í�ì�à�ß�í å$æbä í�ß�Þeò å$æ ð÷ß�í å$æ�� ôà�ïÕè�í å è�í6�
è } ú�ê
¶næ ì�ãÕïÕï å ì�à æ ß^î_ãÕÞÖâ�Þ÷ì�ð å è�è êÞGâ�à�ß�í å$æ ìnÞ æ ß�è�Þ $ ÐD�eÐ#�GÐ � ïlÞGã\ë;Þ æ ßR� ¯Þ÷ß�è]Þ æfêÞ÷ø$â�í:ø êÞGÞ÷ì ó$å;æ ïlÞGã\ß�òEà;ð�ß å è]í�ì�Þ÷è
ò Î $ Ð-�eÐ#�GÐ � Ò^Þ æ ã æ ïÕè åHä ãÕí�ß ä Þ,ò å$æ ð÷ß�í å$æ ì � ôà�ïÕè�í å è�í6� ó í æÕäfêÞ÷ï Þ æÕä à æ ß�Þ÷ì y

� Î $ Ð-�eÐ#�÷Ð � Ò ��� Î $ Ò�� � Î �6ÒJ� � Î �SÒJ� � Î � Ò Î~} T6,�ú[Ò
¶ ß�à æ ß äÕå;æÕæfêÞ^î_ãÕÞ æÕå ß�è�Þ�í æ ß êÞ÷è ¯Þ�ß�ï å è]ß�ÞRì�ãÕè � ó â�Þ÷ì�à;ã}ß�è�Þ÷ìqïÕà;è�à ç ôÞ÷ß�è�Þ÷ì $ Ð-�eÐ-�¢ì å$æ ß ä í�ß�ì � ß�Þ÷è ç ÞGì ä Þ
æ ãÕí:ì�à æ ðGÞ��%T u�v æbä54hêÞGâ:í ç í æ Þ÷èkâ�Þ÷ãÕè äfêÞGïlÞ æ\ä à æ ð÷Þ ó\å;æ â:ÞGì�í æ ß�ôÞ÷ø$è�Þ*T/� æ ì 4 í æ ß êÞ÷è�Þ÷ì�ì�Þ äÕå$æ ð©à;ã�è êÞGì]ãÕâ:ß�à�ß
ì]ãÕí:ë�à æ ß y

x Î���� � Ò ��� �� � � � ¿�s� � � �� � $ � �
��� B ��� � � Î $ ÒJ� � Î ��Ò�� � Î �SÒ�� � Î � Ò Î~} T6, û Ò

ÝÅÞcðSñ å íS| ä Þ©â
àjò å;æ ð÷ß�í å$æ � Î � ÒRï å ì]ÞeïÕè å áÕâJôÞ ç Þ êÞ÷ß�à æ ß äÕå$æ\æ^êÞeî_ãÕÞeâ 4�å$æ+æ Þcï å ì]ìGôÞ ä Þ,ïUà;ì äv4 í æ �
ò å è ç à�ß�í å$æ ì�ì�ãÕè�â�àWì�Þ÷ð÷ß�í å$æ Þ��+ðGà;ðGÞ � Î ßÏàß ä ¡a¢ Ò'T �^å;æ ò å è ç-êÞ ç Þ æ ßjôàYâ
à äfêÞGðGí:ì�í å$æ�ä ÞZ���
è }	} ê ó â:Þ
ðSñ å íS| ä Þjð÷Þ÷ß]ß�Þ?ò å$æ ð÷ß�í å$æ Þ÷ì]ßÖâ�Þ,ì]ãÕí:ë�à æ ß y

� Î � Ò �¤£ ,�¥ �h¦�§e¨ Ð�QX© Ü«ª � ª �h¦/§¨
Ü Î~} T6,X¬[Ò

hâÕì 4 à�ø$í:ß ä54 ã æ Þ�ò å$æ ð÷ß�í å$æ ïÕâ�à�ß�Þ�Þ�ß �h¦/§¨ Þ÷ì]ß�ðSñ å í:ì�í ä Þ�ß�ÞGâ�â:Þ ç à æ íJôÞ÷è�Þ"î_ãÕÞ6â 4 í æ ß êÞGø$è�à;â�Þ^ì�ãÕè � ä Þ
â�à%ò å;æ ð÷ß�í å$æ ðGí�� ä Þ÷ì�ì]ãÕìcï å ãÕè � � �h¦�§e¨ ì å í�ß æfêÞGø$â:í�ø$ÞGà;áÕâ�Þ*TUÝÅÞGì6ß�è å í�ìÖà;ã\ß�è�Þ÷ìÖò å$æ ð÷ß�í å$æ ì � à%ïÕè�í å è�í6�
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Þ�ßN¥ á ��æ�çXècß�é ç Þ ç D«ê ßë� ��ÔCµm$�êe�

è»ßWé ç ð'ï ê ß3þRû	üÉï ì6ð�þ ��ò ÷ ò îÞñð'ïÑ÷ÚðPþ ô ðÞùPû	î � í6ü ò í6þÚû	ü ì6íFü�øð ò íF÷Rð�þ9µV� ò ��û	ühù'ïÑí6û	ü�ö���B��Cÿ%ïÑí6ìFíFþ�øð�ðwðPþRï�ì òþRÿhí A*ò üÉïÚð;�
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$ Gäê D¹FÂìjí�î � Þ $ ��H ��ÔCµm$\$\�
@ ðPù�í�ðPþRïÅíFì6ìFÿhþeïÑ÷�øð�þÚÿh÷�ì ò ý�ö	ÿh÷RðYÔCµm$%O]µjLjû	ü%ù%!	ÿhüú÷�øð�þÚð ò ÿ ô ð�ühð�ÿ%÷Úû	ühðPþ�þRð�ù�û	î � û	þÚð ôNM ÿhühð � ÷Rð�îºícñðP÷Úð

N11 = a11xX + b11xY + c11

N11 = sigmoid(N11)

N12 =  a12xX + b12xY + c12

N12 = sigmoid(N12) N13 = sigmoid(N13)

N21 = sigmoid(N21)
N21 = a21xN11 + b21xN12 + c21xN13 + d21 N22 = a22xN11 + b22xN12 + c22xN13 + d22

N22 = sigmoid(N22)

out = a31xN21 + b31xN22 + c31

N13 =  a13xX + b13xY + c13

X                                        Y
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� A*ò üÉï�ïÑû	ÿ%ïÚð�ù	�hû	þRð%!ÉíFìS� ò ÿ%ï ù	�hû	íFþRíF÷ ì6ð�þ A*ò ÷Rí ò � ìFð�þ ôNM ð�üÉïÑ÷�øð�ð%µ�ï û	ÿh÷�ù�ðPì ò !*û	ü«ù�û�î ��ò ÷ÚðÇì ò ��û	÷Úîºðô ð�þ ô íFþRïÚ÷Úí � ÿ%ïÑí6û	ühþ � û	ÿh÷ ô í��1øð�÷Rð�üÉïÑðPþ A*ò ÷Úí ò � ì6ð�þ�ð�üÉïÚ÷Úð � ÷Úÿhí-ï ô ð©��û	ü ô ïÑû�ï ò ì ò ïÚïÚð�ü ô ÿ�ðPï�þÚí6ö	ü ò ìc��ùPð�þô íFþRïÚ÷Úí � ÿ%ïÑí6û	ühþ�þÚû	üÉï ô û	ü%ùMühû	÷Úî ò ì6íFþ�øðPð�þ ò ÿ î¨§ðPî�ð ühû	î � ÷Rð ôNM øð A øð�ü%ð�îºð�üÉïÑþ���µY� ð � ÿ%ï�øðPï ò üÉï ô ðïÚ÷Úû	ÿ A ð�÷�ìFðPþ A*ò ÷Rí ò � ìFð�þaì6ð�þ � ìFÿhþ ô í6þÚùP÷ÚíFîºíFü ò üÉïÑð�þ � û	þÚþRí � ì6ð�þ�µC¶3û	ÿhþ ò4A û	ühþ�÷Úð'ïÑð�ü�ÿ � û	ÿh÷Åù�ð'ïÚïÚðrøðPïÚÿ ô ðïÚ÷Úû	í6þ A*ò ÷Úí ò � ìFðPþ¯�
Ö¢¸Sº2¥ k:º:��ð7� � D#"ð%$ D k�ï £ ê D k ï £ $
Ö¢¡�º:� Bed ��!�î ò þÚþRðGïÚ÷ ò ü%þ A ðP÷ÚþRðKøðPìFð�ù'ïÑ÷Rû	ü&�Hü%ð�ÿ%ïÚ÷ÚíFü%û�µ('�í6ð�ü���ÿhð�ühû	ÿhþ�ùPû	ÿ � í6û	ühþ ô øð £ ò þRÿh÷1ù�ðPïRïÑðA*ò ÷Úí ò � ìFð ñò ê p\OlhZð�i7!"ùPð�ìFì6ð)�¼ù�í þÚð�îºû	üÉïÑ÷Úð ô í��3øðP÷ÚðPü�ïÚð@ðPü�ïÚ÷Úð�ìFðGþÚí6ö	ü ò ì ð'ï\ì6ð � ÷Úÿhí-ï ô ðr��û	ü ô !

� ðP÷ÚîºðPïRï ò üÉï ò í6ühþÚí ò ÿÞ÷�øð�þÚð ò ÿ ô ðGù�û	÷R÷�øð�ì6ð�÷1ù�ð'ïÚïÚð�í6ü]��û	÷Rî ò ïÚíFû	ü ò A ð�ù�ìFðPþ ò ÿ%ïÑ÷Rð�þ�µ
Ö+*�,, ¥�î�í6üU�.- , ù0/ é 1	ö�ú32 , ¿%Ø -, ¿%Ø 4 - , ù0/ é 1 ^ ú32 , ¿%Ø -, ¿\Ø ��!�þ ò ô íFþeïÑ÷Rí � ÿ%ïÚíFû	ü ô û�í6ïE§ðPïÚ÷Úð � íW��ÿ�øð�ð�ð�ü65 øð�÷Rû � û	ÿh÷ÿhü�þRíFö	ü ò ì ô ðÞî ò þÚþÚð6¡Þ¿\ØbµÍ�q� B 4 _ ê �ºðPï*�q� B 4 _ $%��þÚû	üÉï ìFð�þ�î ò þÚþÚðPþ�íFü A*ò ÷Rí ò üÉïÑðPþ ðPü�ïÚ÷Úðì M øð�ì6ð�ùPïÚ÷Úû	ü ðPï_ìFðPþ � ÷ÚðPî�í6ð�÷Rþ £ ðPïÚþ9µ'k ï ò ü�ï ô û	ühü�øð2��ÿhðKù�ð'ïÚïÚð A�ò ÷Úí ò � ìFð7*8,, ô øð � ðPü ô�ô ðMì òî ò þÚþÚð ô ÿÀþÚíFö�ü ò ì@øðPïÚÿ ô í'øð%!nühû	ÿhþà��ð�÷Rû	ühþ ò ÿ%ï ò ü�ï ô ð�÷�øðPþÚð ò ÿCBu��ÿ%ð ô ðºî ò þÚþÚðPþ@ö�øðPü�øð�÷�øð�ðPþ ô ðìFð � ïÑû���ÿ ò ÷��þ�µ
¶3û	ÿhþ � ÷�øðPþÚð�üÉïÚû	ühþ«ìFðPþ ùPû	î ��ò ÷ ò íFþÚû�ühþ ô ð ùPð�þ A*ò ÷Rí ò � ì6ð�þGð�üÉïÚ÷Úð ì6ð � ÷Úÿhí-ï ô ð���û	ü ô ïÑû�ï ò ìaðPï ìFðþRíFö	ü ò ì ô ð�ìFð � ïÑû���ÿ ò ÷��þCþRù ò ì ò íF÷Rð�þ ô ð�î ò þÚþRð�$%O\O2hZð�iý��ý�ö	ÿ%÷Úð�þªÔCµü$%$\��µ @ ðPïRïÑðwî ò þÚþRð ô ð�ì6ð � ïÚû9���ÿ ò ÷��þ�ðPþRï�ð�ü�ð�� ðPï�ì M û	÷ ô ÷Rð ô ð1ö	÷ ò ü ô ð�ÿh÷ � û	ÿh÷aÿhühð3ìFí6î�í-ïÑð�ð"B � øð�÷RíFîºð�üÉï ò ì6ð ô ò ühþÅühû�ïÚ÷Úð3ù ò ü ò ì�þÚÿh÷:<; ò4A ðPù ì ò ìFÿhîºíFü%û	þÚí-ï�øð\ÿ�ïÑíFì6íFþ�øð�ð%µ

¼·½����¾½�= > É(?¯Å�ÄÈÃ@�A?¯ÀB?�Á¯ÄDCE�KÁGFIH�?¯ÀJ�:ÉJ�K�ÍÁ Å�ÄÆÀI Ä��]Ä���?
L ò ühþ�ÿ%ü � ÷ÚðPî�í6ð�÷aïÑðPî � þ�!�ü%û	ÿhþºøð'ïÑÿ ô íFû	ühþÅì ò ô øð � ð�ü ô ò ühùPð ô ÿ�÷�øð�þÚð ò ÿ ô ð�ühð�ÿ%÷Úû	ühðPþ9! � û	ÿ%÷�ÿhü£ ðPÿ ô ð A*ò ÷Úí ò � ìFðPþ ôNM ðPüÉïÑ÷�øðPð�þà�ë��ÿhí þRû	üÉïÇì6ð�þ A�ò ÷Úí ò � ìFðPþ¾��ÿhð�ì M û	ü A í6ð�üÉï ô ð ô øðPù�÷Úí6÷Úð4��!�ð�ül��û�ühùPïÚíFû	ü ô ð�þô í��3øð�÷ÚðPüÉïÑþ ��ò ÷ ò îÞñð'ïÑ÷Rð�þ©��ÿhðGì M û	ü � ðPÿ%ï3ù	�hû	íFþRíF÷ � û	ÿh÷1ùPû	ü%ý�ö	ÿ%÷Úð�÷1ì6ðZ÷�øð�þRð ò ÿu�
Ö�� ð�ü%û	î � ÷Rð ô ðGühð�ÿh÷Rû	ühðPþ
Ö�� ð�ü%û	î � ÷Rð ô ðGù�û	ÿhù	�%ð�þ
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ç1è;é·ÓUÔCµm$\$rÖ @ û�î ��ò ÷ ò í6þÚû	ü ô ðPþE��û	÷Rî�ðPþ ô ð�þ ô íFþRïÚ÷Úí � ÿ%ïÑí6û	ühþ � û	ÿh÷ ô í��3øðP÷Úð�üÉïÚð�þ A*ò ÷Rí ò � ìFð�þ�!hð�üÉïÚ÷Úð@ì6ð� ÷Úÿhí-ï ô ð���û	ü ô ðPï3ìFðZþRíFö	ü ò ì � û	ÿh÷E¡Þ¿\ØU¥à$%O%OlhZð�i±µ
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� ð�ühû	î � ÷Rð ô ð � øð�÷RíFû ô ð�þ ðPþRï�ý]BÅøð ô ðK� ò ùPû	üÞñò ùPð·��ÿhð�ìFðPþ/ðP÷Ú÷ÚðPÿh÷Úþ ô ð A íFðPühühðPü�ïaþeï ò � ìFð�þ�µ%¶3û	ÿhþ ò ìFìFû�ühþù	�%ð�÷Úù	�%ð�÷\ì ò ù�û	ü�ý�ö	ÿh÷ ò ïÑí6û	ü � û	ÿ%÷ ò4A û	íF÷�ì6ðZî�ðPíFìFì6ð�ÿh÷�÷�øðPþÚð ò ÿ � û	ÿh÷�ühû�ïÚ÷Úð�øðPïÚÿ ô ð�µc�3ý�ü ôNM ò ïÚïÑ÷Rí � ÿ%ð�÷ÿ%ühð A*ò ì6ð�ÿh÷¾��ÿ ò üÉïÑí-ï ò ïÚí A ð ò ÿ�îºû�ï@dRîºð�í6ìFìFðPÿh÷fe]!	ühû	ÿhþ ô øðPýhühíFþRþÚû	ühþ�ÿhühð\þRíFö	ü%í6ý�ù ò ühù�ð�ù�û	îºîºðwøð'ï ò üÉïì6ð�÷ ò%��� û	÷Rï ô ÿ«ühû	î � ÷Úð ôÊM øð A øðPühð�îºð�üÉïÚþ ô ð�þÚíFö�ü ò ì�ðPï ô ÿ«ü%û	î � ÷Rð ôNM øð A øð�ü%ð�îºð�üÉïÑþ ô ð � ÷Úÿhí-ï ô ð·��û	ü ô !
� û	ÿh÷�ÿhühð�ù�û	ÿ � ÿh÷Úð�þÚÿh÷ ì ò þÚû	÷eïÑí6ð ô ÿÀ÷�øðPþÚð ò ÿsþÚÿ � øð�÷Úí6ð�ÿh÷RðÀñò OCµmÕ���ñ�ñ ã.g Fih OC¬mÕj�"µ»kaü=ð�� ðPï4! û	ü
� ð�ÿ�ï@ùPû	ühþÚí ô øð�÷Rð�÷T��ÿhð ì6ðº÷�øð�þRð ò ÿsðPþRï@î�ðPíFìFì6ð�ÿh÷\þ M íFì ò ÷R÷Úí A ð�ì6ðúî�í6ð�ÿCB ñò ô íFþRù�÷RíFîºíFühðP÷ZìFðúþÚí6ö	ü ò ì ô ÿ� ÷Úÿhí-ï ô ð���û	ü ô � � ìFÿhþ�ì6ðZ÷�øð�þRð ò ÿrð�þeï � û	üÊ! � ìFÿ%þ�ìFðZühû	î � ÷Úð ôNM øð A ð�ühðPî�ðPüÉïÑþ ô ð � ÷Úÿhí-ï ô ð���û	ü ô � û	ÿh÷ñ¨ñ ã�g FGh O]¬mÕ ô û	í-ï7§ðPïÚ÷ÚðT� ò í � ì6ðGðPï � ìFÿhþ�ìFð@ü%û	î � ÷Rð ôNM øð A ð�ühðPî�ðPü�ïÚþ ô ðCþRíFö	ü ò ì ô û	í6ï7§ðPïÑ÷Rð@ö	÷ ò ü ô �"µ¶3û	ÿhþ � ÷�øð�þRð�üÉïÑû�ühþ1íFù�í ì M øðPïÚÿ ô ðjÿhü%íW��ÿhð�îºð�üÉï � û	ÿh÷�ìFðjù ò þ ô ÿ_þÚí6ö	ü ò ì�ñò $%O\O7hGð�i î ò íFþ�ùPðPïRïÑð øðPïÚÿ ô ððPþRï3÷�øð � øðPï�øð�ð � û�ÿh÷�ù	� ò ��ÿhð î ò þRþÚð ô ð�ìFð � ïÑû���ÿ ò ÷a ö�øðPü�øð�÷�øð�ð ��ù ò ÷�û	ü ò ÿhür÷�øðPþÚð ò ÿ ��ò ÷�î ò þRþÚð4��µ
jlknm�mJkpolknm qsr�tvu�wyx{zcw}|~t���wy��w}tv��w�|��ctv|.��wy|�xJ|.���w�w

L ò ühþ�ÿ%ü � ÷Rð�îºíFð�÷«ïÚð�î � þ9!Åühû	ÿhþºù�û�ü%ý�ö	ÿh÷Rû	ühþ�ìFðr÷�øð�þRð ò ÿ ò A ð�ùÞÿhühð þRð�ÿhì6ðÞùPû	ÿhù	�hð ðPï�ühû	ÿhþ� ò íFþÚû�ühþ A*ò ÷Úí6ð�÷�ìFðjühû�î � ÷Úð ô ðZühð�ÿ%÷Úû	ühðPþ9µ#� ðZ÷�øðPþÚÿhì-ï ò ïÇþÚÿh÷�ì ò þÚí6ö	ühí6ýhù ò ühùPðjð�þeï ô û	ühü�øðjý�ö	ÿh÷RðTÔCµü$�p]µ¦ ü � ð�ÿ�ï A û�íF÷T��ÿ%ð�ìFð�÷�øð�þRð ò ÿ ðPþRï@þRï ò � ìFð�ð�ü���û	ü%ùPïÑí6û	ü ô ÿ=ühû	î � ÷Rð ô ð�ühû�ð�ÿ ô þ�!/ì ò þÚí6ö	ühí-ý�ù ò ü%ù�ð
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ç1è;é·Ó:ÔCµü$�p Ö2¸�í6ö	ühí-ý�ù ò ü%ù�ð«ð�ü
��û	ühù'ïÑí6û	ü ô ÿÀü%û	î � ÷Rð ô ðúühû�ðPÿ ô þ�µcÎ3ühðúþÚðPÿhìFðúù�û�ÿhù	�hðºù ò ù	��øðPð�ðPþRïÿ�ïÑíFì6íFþ�øð�ð%µ
øð'ï ò üÉï3ì ò î §ð�îºð%! ô ò ühþ3ìFðPþ�ð�÷Ú÷Rð�ÿh÷Rþ�þeï ò ïÚíFþeïÑíW��ÿhðPþ9µJ� û	ÿ%ïÚð���û	í6þ9!hühû�ÿhþ � ÷Úð�ü%û	ühþ ô ò ühþ1ù�ðGù ò þ1ìFð � û	íFüÉï��ÿhí ô û	ühühðGì ò þRíFö	ühí-ý�ù ò ühù�ðZì ò7� ìFÿhþ�øðPìFð A øðPð%! ñò þ ò4A û	í6÷EÔ«ü%û�ðPÿ ô þ9µ
jlknm�mJkpolk�� qsr�tvu�wyx{zcw}|~u�w}t��B|���t�|.��w}��|�xJ|.���w�w}�

@ ð'ïÚïÚðT��û	í6þ9!hü%û	ÿhþ ��ò ÷RïÚû	ühþ ôNM ÿhühð � ÷ÚðPî�ícñð�÷RðZù�û	ÿhù	�%ð@ù ò ù	��øð�ð�ù�û	üÉïÚð�ü ò üÉï�Ô«ü%ð�ÿh÷Rû	ühð�þ�! ð'ï3ühû	ÿhþô øðPý�ühí6þÚþRû	ühþ�ÿhühð ô ð�ÿCB�ícñðPî�ð\ù�û	ÿhù	�%ð � û	ÿ%÷Çì ò ��ÿhðPìFì6ð�ühû�ÿhþÍ� ò í6þÚû	ühþ A�ò ÷ÚíFðP÷�ì6ð\ühû	î � ÷Úð ô ðjühð�ÿ%÷Úû	ühðPþ9µ¦ ü ÷Rð�î ò ÷���ÿhðwðPühù�û	÷Rð_ÿhühð���û	í6þ±��ÿhð_ìFð�÷�øð�þRð ò ÿ ð�þeïºþRï ò � ìFð�þRÿhí A*ò üÉï«ì6ð�ühû	î � ÷Úð ô ðwü%ð�ÿh÷Rû	ühð�þ�ñò
êe$\Ô



ì M í6üÉï�øð�÷RíFðPÿh÷ ô ð�þ � ò ÷Ú÷ÚðPþ ôNM ð�÷R÷ÚðPÿh÷Úþ�þeï ò ïÚíFþRïÚíW��ÿhðPþ9µC�nð�÷�øðPþÚÿhì-ï ò ï�þÚÿh÷�ì ò þRíFö	ü%í6ý�ù ò ühù�ð3ð�þeï ô û	ü%ü�øð\ý�ö	ÿ%÷ÚðÔ�µü$�P]µ ¦ üMþ M ò%��� ð�÷Rù�û	í-ï���ÿhð � û�ÿh÷\ùPð«ù ò þ�!5ì M íFüÉïÑ÷Rû ô ÿhùPïÚíFû	ü ôNM ÿhühð ô ðPÿCB�ícñð�îºð«ù�û�ÿhù	�hð ô ð«ühðPÿh÷Úû�ühð�þü M ò%�]� û	÷eïÑð�÷Úí6ð�üNµ��\í6ühþÚí�!hì ò ù�û�ü%ý�ö	ÿh÷ ò ïÑí6û	ü ò ô û � ï�øð�ð � û�ÿh÷�ì6ðG÷�øð�þRð ò ÿ ô ð ùPðPïRïÑðåøð'ïÑÿ ô ð ðPþRï4! � û	ÿh÷1ù�ðù ò þ9!"ÿhü%ð�þRð�ÿhì6ðGù�û	ÿhù	�%ð ù ò ù	��øð�ð ò4A ðPù7ÔCühðPÿh÷Úû	ü%ð�þ9µ
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avec une couche cachee de 5 neurones�

Nombre de neurones

 = 200 GeVLQpour M

ç1è;é·Ó�ÔCµm$�P©Ör¸�íFö	ü%í6ý�ù ò ühù�ð�ð�ü±��û�ühùPïÚíFû	ü ô ÿ«ühû	î � ÷Úð ô ð�ühû�ð�ÿ ô þ � û�ÿh÷/ì ò ô ðPÿCB�ícñð�îºð�ùPû	ÿhù	�hð�ù ò ù	��øðPð%µ
� ðº÷�øð�þRÿhì6ï ò ï þÚÿh÷�ì ò ô íFþRù�÷RíFîºíFü ò ïÚíFû	üMþRíFö	ü ò ì�� � ÷Úÿhí-ï ô ð;��û	ü ô ! ò4A ðPù ì ò ù�û�ü%ý�ö	ÿh÷ ò ïÑí6û	ü ò ô û � ï�øð�ð� û	ÿh÷1ì6ðZþÚíFö�ü ò ì ô ðr$%O%O�hGð�i7!�ð�þeï ô û	ühü�øðPð�ýhö	ÿh÷ÚðrÔCµm$\ÔCµ

¼·½����¾½n� ��Á����
���]Ä��E�ÍÄ�CD�ÂÄÆÀI Ä��]Ä���? Å�ÄÈÁ¯Ä�?¯ÀJ�ÍÁ¯Ä��
� ò ùPû	î �hò ÷ ò í6þÚû	üÀð�üÉïÑ÷Rð ô û	ü%ü�øð�ðPþ«ðPï � ÷Rÿhí6ï ô ð ��û	ü ô ð�þeïÑíFî øð � û	ÿh÷@ìFð�þ A*ò ÷Úí ò � ìFðPþ ðPþRï ô û	ühü�øðýhö	ÿh÷ÚðrÔCµ-ê	ê ò í6ühþÚíN��ÿhðGý�ö	ÿ%÷ÚðrÔCµm$%Z]µ
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