
���������
	���
������������������������ ����!"� #$!%#������ ����!%�
	'&�����( �)�+*-,.!"�0/1���2��3%�4�5����6�����	7698:�)��� ��������!%��*

;=<?>A@CBED�FHG.GJI�KML�N
O�P2QSR1T�U1V�RXWZYE[]\_^.`baCRS`cYed]f]gihEjlknmpoJq1r2sutpO

vpYedwYE[]`4xy`cgihEmE\�jz\�{_|�U}`~f�`~kn[igih
� kn[]jz����`�{_��`�mE����d][]k_�_`S���

� �����n��PS��`�m)tpk�gih.����k_�zm��er2`c[ws�k_m�|
���e���A���� ¢¡�£c£�¡¥¤�¦]§©¨)¤w¡�ª�«i¦¬¤�  «¥ �¤w­_ �¨p®��.­��_ ¢¯i®_  �¬°

±²I�KMLc³?´J>Cµ�±+¶BE<?·¸>
¹�mpfºd]�»d]Yed}¼]½YE[SU1\_t.\ndw��¾+Ypmpo���`cgihpkndw[]\_mE��¾

RS`cYed]f]gihE`cfS¿�`�m�dw[]YEsÀ¼i½Yp[1�=Ye¼¢dSYpmpo�U1knYEsb¼Ak_hE[�d4aCRH�yUSq
PHtJ`c[w^E¼Ak���`�mEhE\_¼Á`�m

Â ¡¥¤�¦Á¨E®n�z­_  Â �_¡��eÃb�Á§1­)��¤� ¢­_¡

Ä�Å2Æ_ÇeÈEÉËÊ.Ç

��`cfw\�f]g¥\�^E�lg�knj¬�Ìs�kndwhE`cs�k�dw�lg�k_jHoe`~fwg�[w��^ed]�z\�mpf�\_¼�oE|�mJkns���gcf�\n¼4^.\_^pYEj�kn�
dw��\_mpfÍ\_¼Îfw^E��¾)�zmE{�mE`cYE[]\_mpf}k_[w`�{_`�d�d]�zmE{���mpg¥[]`ck�f���mE{�jz|���s�^J\�[�diknm�d}¼Á\_[Íd]hE`
YEmpoe`c[]f�d]k_mpoe��mE{5\_¼Sjlkn[]{_`¥��f]g�knj�`�^E[]\eg¥`cf]fw`cf²�zm%dwhE`ÏtE[ikn��m%Ypfw�zmp{ fw�zs²YEj�kn�
dw��\_mpfcÐ�¹�m�\�YE[Ï^E[w`cÑ)�z\�Ypf+ÒÌ\_[]¾��1��m�d]`�{�[]k_jH`~Ó�YJk�dw��\_m7¼Á\_[]suYEjlk�d]�z\�mpf�¼Á\�[
^J\�^EYEjlk�d]�z\�m�oe|)mpkns��lg�f1hJkMÑ_`�t.`�`�m oe`�[]�zÑ�`coÏ¼Á\�[Hk�fw^J`~g¥�lknj�dº|�^.`4\_¼©f�^E��¾��
�zmp{�mE`�Yp[w\�mpf�Ð1vp\_[H¹�m�d]`�{�[]kndw`�Ôeknmpo)Ô)v?�z[]`Hdº|�^.`ump`�YE[]\_mpfc�Ed]hE`cfw`�¼Á\�[ws²YEj�kn�
dw��\_mpfbÒÌ`�[]`+\�mEjz|¸k_^E^E[]\MÕe�zs�k�d]`�j�|�g�\_[][w`~g�d~Ð�OS`�[]`_�ÖÒÖ`Ïoe`�[]�zÑ�`Ïk5s�k�dwhE�
`�s�k�d]��gcknj�jz|9g¥\_s�^pk�g�d~��`¥ÕEk_g¥d�^J\�^EYEjlk�dw��\_m�oe|)mpk_s���gcf�¼Á\_[]suYEjlk�d]�z\�m�¼Á\�[
¹�m�dw`�{�[]kndw`¥Ô)knmJo�Ô)v?��[w`�dº|)^.`�mE`�Yp[w\�mpf�Ðb¹�dug�k_m t.`�fwhE\�Ò}m Ó�Ypk_m�d]�»dik�d]�zÑ�`�j�|
�zm�fw��suYEjlk�d]�z\�mpfÍdwhJk�d1d]hE`4m)YEs�`�[]��gcknj�g�\_[][w`~f�^.\_mJoe`�mpg�`�Ò}�»d]h�sb�lg¥[]\�f]g¥\�^e�
��gcknj�jz|+sb\eoe`cjz`~oÏmE`�YE[]\_mJknj�^J\�^EYEjlk�d]�z\�mpfÍ��f1`¥ÕEg¥`cjzj�`�m�dcÐ

× Ø�Ù ÇeÈEÚ}ÛSÜSÊ.ÇEÝ�Ú Ù É Ù ÛßÞ$ÚËÇEÝ�àÎÉyÇEÝ�Ú Ù

xÍhE`Ö{_\�k_j_\_¼edwhE`Ì^J\�^EYEjlk�d]�z\�muoe|)mpkns��lg�f?kn^E^p[w\�k_gih���f�dw\Hs�\)oE`�j�dwhE`©dw��s�`Ìg�\_YE[if�`©\n¼edwhp`Ìg�\_jz�
j�`cg�d]�zÑ�`Ök�g�dw��Ñ)�»dº|�\_¼E`�m�dw��[w`Ö^J\�^EYEjlk�d]�z\�mpf�\_¼E¼ÁYEmpg¥dw��\_mpk_jzj�|�knmpo²oe|)mpkns��lg�k_jzj�|2fw��sb��jlkn[?mE`�YE[]\_mJf
��m+k4g¥\�s�^pk_g¥dZÒÌkM|��_Ypfw�zmp{uk�hE��{_hE`c[Öoe`~fwg�[w��^ed]�z\�mpknjEj�`�Ñ�`�jpdwhpk_m�dwhpkndÖ\_¼áfw��mE{_j�`1mE`cYE[w\�mpfZk_mpo
fw^E�z¾�`cfcÐËxÍhE`HYJf�Ypk_j�\_tpfw`�[]Ñ�kntEj�`HkndÖd]hE`�jz`cÑ_`�j�\_¼�mE`�Yp[w\�mpknj.^J\�^EYEjlk�d]�z\�mpfÌ��fÖdwhp` °p®]°��e�z��¦¬�A®��Jª
��â�¡�¤w��£�¡i­ ��mpf�d]k_m�diknmE`c\_Ypf1ãp[]�zmE{+[]kndw`uä²aÁå�q��áÒ}�zdwh�äuaAå�q�æ²å1t.`���mE{�d]hE`um)YEs²tJ`c[H\_¼ZmE`�YE[]\_mJf
��m²d]hE`1^.\_^EYpj�kndw��\_mbdwhpkndZ[w`cjz`~k_fw`Ìk�fw^E��¾_`Í��m�knm��zm�d]`�[]ÑMk_j=ç å�èwå_éêæ²å�q¥ÐÎëÎ\�^EYEjlk�d]�z\�mboe|)mpk_s���gcf
kn[]`�¼Á\�[ws²YEj�kndw`~o��zm5fwYpgih�k+ÒÌkM|��EdwhJk�dSd]hE`�|�s�k�digih�Ó�Ypknm�dw�zd]kndw��Ñ_`cjz|êdwhE`udw��s�`²g¥\�YE[if�`4\_¼Zk
{_��Ñ_`cmÏä²aÁå�q¥�E`��zdwhE`c[1{�k_�zmp`coê`¥Õe^J`c[w��s�`�m�d]k_jzj�|�\�[Ìt)|êsb�lg¥[]\�f]g¥\�^E�lg�knj¬�)oe`¥dikn��jz`~oÏfw��suYEjlk�d]�z\�m=Ð
TÌdêj�`ck�fºdêdwhE[]`�`5s�k_�zm�[w`~k_fw\_mpf�gcknm7t.`�¼Á\�[ws²YEjlk�dw`~o�Ò}hE�lgih7YEmpoe`c[wj���mE`�d]hE` ��s�^J\�[�diknmpg�`
\n¼udwhE`�^J\�^EYEjlk�d]�z\�m9oe|)mpk_sb�lg�f�k_^E^E[]\�k_gih�¼Á\�[Ïg�\_s�^EYedik�d]�z\�mpknj�mE`cYE[w\�fwg��z`cmpg¥`�Ð$v?��[]f�dc�2�zd
`�mJkntEj�`cfÎd]hE`1fw�zs²YEj�kndw��\_m�\n¼�`¥Õ)d]`�mpfw�zÑ�`}mE`¥dºÒÌ\_[]¾ef?�zm)Ñ_\�jzÑ)��mE{�k�s�k_f]f���Ñ_`Ím)YEsut.`�[©\n¼�mE`�YE[]\_mJf



knmJo+g¥\�mEmE`~g�dw��\_mJf���Ò}hE�lgih���fÖdº|)^E�lg�k_jzj�|bdwhE`�g�k�f�`HÒ}hE`�mÏoe`ck_jz��mE{uÒ}�zdwhêtE��\_j�\_{_�lg�k_jzj�|b[w`~knj���f�dw�lg
¼ÁYEmpg¥dw��\_mpk_jys�\eoe`cj�f1dwhpkndH{_\+tJ`c|_\_mJo�dwhE`bf���mE{�jz`4mp`�YE[]\_m�j�`�Ñ�`�j¬ÐS�)`cg�\_mpoá�.�zd2��mpg¥[]`ck�f�`~fÍdwhp`
knmJknj�|�d]��gcknj�YEmpoe`c[]f�d]k_mpoe��mE{S\_¼pjlkn[]{_`¥��f]g�knj�`ËmE`cYE[w\�mpknj)oe|)mpk_sb�lg�fc��\_^.`�mp�zmE{Hdwhp`ÖÒÍkM|2dw\�ÒÍkn[ioEf
t.`¥d�d]`�[1g�\_m�dw[]\_j�knmpo+^E[]`coe�lg�d]�zÑ�`2gckn^pk_tE�zj��zdw��`cfÖÒ}hE`�m�oe`ck_jz��mE{bÒ}�»d]h+jlkn[]{_`HmE`¥dºÒÌ\_[]¾ef�ÐÎxÍhE��[]oá�
�zd�`cmpkntpjz`~f�kêfw|efºd]`�s�k�d]��gb`�s²tJ`~oEoe��mE{�\n¼Zd]hE`�m)YEs�`�[]\_Ypf2mE`cYE[]\_mpk_j?s�\eoe`cj�f2\_^.`�[ik�d]�zmp{Ïknd
oe�z�.`c[w`cm�d}oE`cf]g¥[]�z^ed]�z\�mpknjáf]g�k_jz`~f©��m�dw\�ku{�`�mE`c[]k_jz����`~o�dwhp`�\_[]`¥d]��gH¼Á[ikns�`�ÒÌ\_[]¾���`�Õe^Ej�k_�zmp�zmE{²dwhp`
[]`�jlk�dw��\_mJf�hE��^pfc�Eoe`�^.`�mJoe`�mpg��z`~f}knmpo�oe`c[w��Ñ�k�d]�z\�mpfÍ\n¼ydwhE`�[]`cfw^J`~g�d]�zÑ�`2s�\eoe`cj�fcÐ
W©k_[wj�|b`¥��\_[wd]fÖ\_m�^.\_^EYpj�kndw��\_mêoE|�mJkns���gcfÖk_^E^E[]\�k�gihE`cfZopk�dw`2tpk�gi¾�k�f©`~kn[]jz|�k_f����)���E�ndw\²dwhp`
ÒÌ\_[]¾ê\_¼	���zjlfw\_m5k_mpo � \�ÒÍknm¸ç 
��Zknmpo�
�mE��{_h�dbç �����áÒ}hE��gih5j�k_��o�dwhE`btpk_fw�lf1¼Á\�[2k_jzjÎg¥YE[][]`�m�d
^.\_^EYEjlk�d]�z\�me��kMÑ_`�[ikn{�`co�{�[]k�oe`co)��[]`cfw^J\�mpf�`usb\eoe`cj�f�aCf�`c`�`_Ð {pÐZç � �Ë¼Á\_[�s�\eoe`�j���mE{�ÒÖ\�[w¾�Ypfw�zmp{
dwhp`cfw`©s�\eoe`�jlf]q¥Ð?��\_[]`Z[w`~g¥`cm�d]jz|��c^.\_^pYEj�kndw��\_me��tpk�f�`~o�kn^E^E[]\�k�gihE`cfá¼Á\_[yfw^E��¾)�zmE{HmE`�Yp[w\�mpf=ÒÌ`�[]`
oe`cÑ_`�j�\_^.`co=�es�k_�zmpjz|�t)|êr2`c[]f�dwmp`�[�ç �p������k_mpo�
�mp�z{�h�d4ç ����ÐË¹�mê\�YE[}\�Ò}m+^E[]`�Ñ)��\_YpfÍÒÌ\_[]¾�ç����¬�
ÒÌ`4hpkMÑ_`²oe`�Ñ�`�j�\_^.`co�k�d]hE`�\�[w`�dw�lg�knj�¼Á[]k_s�`�ÒÌ\_[]¾+Ò}hE�lgih�`�mpk_tEj�`cf}d]\êfw|efºd]`�s�k�d]���c`uknmpo�fw��s²�
YEjlk�d]`êk�Ò}�loe`+[iknmp{_`�\n¼1s�\eoe`cj�fu¼Á\_[²^J\�^EYEjlk�dw��\_mE�¬tpk�f�`~o oe|)mpkns��lg�fcÐ�¹�d²ÒÍk_f²f�hp\�Ò}m�dwhpknd
dwhp`�`cÓ�Ypk�d]�z\�mpfÍ\n¼ydwhE`�¼Á[ikns�`cÒÖ\�[w¾�^E[]\eoeYpg�`2[]`cfwYEjzd]fÌd]hpk�dSk_{_[]`�`�Ó�YJknm�dw�zd]kndw��Ñ_`�j�|�ÒÌ`�j�j=Ò}�»d]h
oe`�d]kn��j�`co fw�zs²YEj�kndw��\_mpfuYpfw�zmE{ f�^E��¾)�zmp{�mE`�Yp[w\�mpf��Îfw\�dwhpknd4dwhp`�| g�k_m tJ`êYpf�`~o�¼Á\_[²[w`~knj���f�dw�lg
fw�zs²YEj�kndw��\_mpf���m)Ñ_\�jzÑ)��mE{êmp`¥dºÒÌ\_[]¾)f�Ò}�zdwh�jlkn[]{_`�m)YEsut.`�[if�\n¼}fw^E�z¾)��mE{�mE`�Yp[w\�mpf�Ð�QS`�Ñ�`�[wdwhE`��
j�`cf]f��e¼Á\�[}mE`�Yp[w\�mpknjá^.\_^EYpj�kndw��\_mpf}g�\_s�^J\�f�`~o+\_¼?¹�m�d]`�{_[ik�d]`�Ôeknmpo�Ôev?�z[]`²aA¹ºV�vÎq}mE`�YE[]\_mJf��)d]hE��f
¼Á[ikns�`�ÒÌ\_[]¾4ÒÍk_fÎ\_mpjz|bg¥\_[][]`cg�dË��m�knm�k_^E^E[]\MÕ)��s�k�d]�z\�m=Ð=¹�m�dwhp��f©^pkn^.`�[~�_ÒÌ`1oe`�[]��Ñ_`Ídwhp`1`¥ÕEk_g¥d
^.\_^EYEjlk�d]�z\�m%oe|)mpk_sb�lg�fu¼Á\_[]suYpj�kndw��\_m�¼Á\_[²¹ºV�v'mE`�YE[]\_mJf�Ð�xÍhE��f²�lf²k�gihE�z`cÑ_`~o�t�|�[]`coeYJg¥��mE{
dwhp`�¹ºV�v�^.\_^pYEj�kndw��\_m¸oe|)mpk_s���gcf�dw\ k�^J\��zm�du^p[w\eg¥`~fwfuknmpo�t)| d]kn¾)��mE{�k_oEÑMk_m�d]kn{�`�\n¼Ídwhp`
^pk_[�d]��g�YEj�k_[Í^E[w\�^J`c[�d]�z`~fÍ\n¼Î¹ºV�v mE`cYE[w\�mpfcÐ

� � ÉÎÊ����ZÈEÚ©Ü Ù Û�� Ø�Ù Ç �!�ZÈEÉ?Ç �#"ÌÉ Ù Û$"�%�Ý�È&�'Û(' Ù ÉËÞ Ý�ÊáÆ

)!*,+ - @/.ÖI�K�I)D�Lc@CBE>�0�´pK�·
��`+fºdikn[wd4Ò}�»d]h dwhp`+fºdiknmpopkn[io5¹�m�dw`c{_[ik�d]`�Ô)k_mpo�Ôevy��[]`ÏaA¹ºV�vÎq4s�\)oE`�jZ��m�¼Á\_[]s \_¼ÍdwhE`�ÒÌ`�j�jz�
¾)mE\�Ò}m�oe�»��`�[]`�m�d]��k_já`cÓ�Ypk�d]�z\�m�ç ���

o 1�2
oeå aÁå�q4365 ç 1�2waAå�q75�1 8:9,;�<=�

>
é�? 2 aÁå�q è a@�Mq

Ò}hE�lgih oe`cf]g¥[]�zt.`cf�dwhE`�oe|)mpk_s���gcf�\n¼ÌdwhE`+sb`csutE[iknmp`b^.\nd]`�m�dw�lknj	1 2 \n¼1kÏmE`�Yp[w\�mBASdwhpknd4��f
s�\eoe`�j�`co k_f�k+fw�zmp{_j�`bg�\_s�^pkn[wdws�`cm�d2Ò}�»d]h�U � g��z[ig¥Yp�»d�gihpkn[ik_g¥dw`c[w�lfºd]��gcf�Ð�xÍhE`bs�`�sutp[]k_mE`
[]`�jlk�ÕEk�d]�z\�mud]�zs�`1�lfË��m�dwhE�lfZg�k�f�` > 3DCFE�Ò}�zdwh�U�t.`���mE{�dwhE`Ssb`csutE[iknmp`}[w`~f��lfºdiknmpg�`}knmpo �
dwhp`²s�`�s²tE[iknmE`�g�k_^pk_g��»diknmpg�`_Ð�xÍhE`²[]`cf�dw��mE{Ï^J\_dw`cm�d]��k_j71G8:9,;�<Í�lfSd]hE`�fºdik�d]�z\�mpkn[]|ê^.\nd]`�m�dw�lknj
dwhJk�dH�lfSk_^E^E[]\�k�gihE`coÏ��m�dwhE`umE\n���zmp^EYed2gck_fw`_Ð1xÍhE`u�zmE^pYed�k_[w[]��Ñ���mE{b¼Á[]\_s:\nd]hE`�[HmE`�YE[]\_mJf}��f
oe`~fwg�[w��tJ`~o+��mÏ¼Á\_[]sÀ\n¼Ëk�g¥YE[][]`�m�d	?�2wÐ
¹�m"k�oEoe�zdw��\_m%dw\�`cÓ.ÐÌaH�~q¥�©Ò}hE�lgih%oe`~fwg�[w��tJ`~f²dwhE` �¢�p¦�¡�£n¤w�n¦�¡ ^Jkn[wdb\_¼}dwhE`�¹ºV�v's�\)oE`�j¬�Zdwhp`
mE`cYE[w\�mpknjËoe|)mpk_s���gcf2k_[w`bg¥\�sb^pjz`�dw`co t)|�k+mp\_mEj��zmp`ckn[�f�dw`c^=Ð²W©Ñ_`�[]|Ïdw��s�`²d]hE`�s�`�sutp[]k_mE`
^.\ndw`cm�dw�lknj#1 2 []`ck�gihE`cfÖk�ãEÕe`~o�dwhE[]`cfwhE\�j�oJIu¼Á[w\�s tJ`cjz\�Ò��:1 2 ��fÖjz\�ÒÌ`�[]`co�t)|�k�ãpÕ)`~o+k_sb\�YEm�d
æLK��E�ek_mpo�¼Á[]\_s$dwhp`HmE`cÒ7Ñ�knj�YE`2\n¼=d]hE`Hs�`csutE[iknmE`2^.\ndw`cm�dw�lknj.�zm�dw`c{_[ik�d]�z\�m+k_gcg¥\_[ioe��mE{�d]\
`cÓ.Ð=aH�~qÍf�d]kn[wd]f}k_{�k_�zm=Ð

1�2waAå�q	MN1�2]aÁå�qO3P1�2waAå�q75 æ �»¼71�2waAå�q	3PIÏaÁ¼Á[w\�s t.`�j�\�ÒSqRQ aS��q
TÌd4d]hE`�fwk_s�`�dw��sb`��Î�»du�lf4f]kn�lo dwhpknd�dwhE`�[]`�j�`ck�f�`�\_¼}k�fw^E��¾_`�\eg�g�YE[w[]`co�aA�CÐ `_Ð���d]hE`�mE`cYE[]\_m
ãp[]`copq¥�?k_mpo dwhE`�dw��sb`+åwN2 3 å�\_¼Öd]hE��f²f���mE{�YEj�k_[�`�Ñ�`�m�d4��f²fºd]\_[]`coáÐêO1`�[]`�åwN2 ��mpoe�lg�kndw`~f�dwhp`
dw��s�`S\_¼ádwhE` Ã�®�T�¦Ë¤w¡i¯]¡��p¦UT¬°.��V�¡ Ð©��dw\�[w��mE{²k_jzjpdwhE`2jlk_f�dZãp[]�zmE{udw��s�`cfc��ÒÌ`S{�kn��m�dwhE`�f�`~Ó�YE`�mpg�`
\n¼Ëfw^E�z¾�`cf�WcåHX2�Y aAfw^E��¾_`�\_[ioe`�[]��mE{²��mpoe`�Õ[Z?�emE`cYE[]\_mpk_já�zmpoE`¥Õ�Aºq¥Ð



)!* ) ��D�LcI)GpK�BE> 0�´JK�·
Q1\�Ò$ÒÌ`bj�\)\_¾�k�d�dwhp`�f���mE{_j�`�mE`cYE[w\�m ��m k�mE`�Yp[w\�mpknjZg�\_s�^J\�YEmpoáÐ � `+k�fwfwYEs�`bdwhpknd4dwhp`
��mE^EYed�g¥Yp[w[]`�m�dbg�\_m�dw[]��tEYedw��\_m ?�2S¼Á[]\_s ^p[w`~f�|)mpk_^edw�lgêfw^E��¾)�zmE{ mE`�Yp[w\�mpf�g�knm"tJ`�oe`~fwg�[w��tJ`~o
Ypfw�zmp{�dwhE`H^E[]`cfw|�mJkn^ed]��g}fw^E��¾_`}d]�zs�`cfÖåHX� ��k�[]`cfw^.\_mpfw`¥�¬¼ÁYEmpg¥dw��\_m��4knmpo�kug¥\_mpmE`cg¥dw��\_m�ÒÌ`���{_h�d� 2�� �

?�2]aÁå�qO3	� � � 2�� � �
X
�EaÁå75�åHX� q Q aA��q

¹�m�dw`c{_[ik�dw��mE{+dwhE`�¹ºV�v�`~Ó�YJk�dw��\_m�a@�Mq1t.`�{��zmpmE�zmp{�knd�dwhE`�jlk_f�d�fw^E��¾)�zmE{êdw��s�`�åwN2 ��Ò}hE��gih�oe`¥�
dw`c[ws���mE`cf4dwhE`ê�zmp�»d]��k_jÌg�\_mpoe�zdw��\_m t)|B1�2waAåwN2 q 3 1�2waAåwN2 5"��q$5�æê�ÎÒ}hE`c[w` 1�2]aÁåwN2 5 ��q���fudwhp`
s�`�s²tE[]k_mE`�^J\_dw`cm�d]��k_j�
ºYpf�dStJ`�¼Á\_[]`2dwhE`�mE`cYE[]\_m�f�^E��¾_`~f��eÒÌ`�{_`�d
�

1�2]aÁå�q	3 1 8:9,;�< é��� aAå 5�å N2 q=é � � � 2�� � �
X�� aÁå75 å N2�� å 5�å X� q2è a/�)q

Ò}�zdwhÏdwhE` ¤]¡A«i¤w��¯¥¦�®�¤��H«i�e�.¯�¦C�A®n�
�� a��~qO3 5��/1 8:9,;�< 5B1�2]aÁå N2 q������! �"$# aS��q

knmJo�d]hE` ��� °p¨E�nª�«i�e�.¯�¦C�A®n�

� a�� � �&%¢qO3('  *)
 ) �+ o,�-% %&� �/.  *)0�+ *) )213"4# �Ea5�&% %¢qRQ a � q

¹�¼=ÒÌ`Hf�d]kn[wdZd]hE`S��m�dw`�{�[]kndw��\_m�k�dÖdwhE`Sdw��s�`Så NiN2 \_¼ádwhE`2f�^p�z¾�`1tJ`�¼Á\_[]`1d]hE`Sjlk_f�dÌfw^E��¾_`_�_dwhE`cm�¼Á\�[
åwNiN276 å98 åwN2 d]hE`2sb`csutE[iknmp`S^.\ndw`cm�dw�lknj.��fÌ{_��Ñ_`cm�t)|�knm�`�Õ)^p[w`~fwfw�z\�m�jz��¾_`H`cÓ.Ðáa/�)q��)Ò}hE`�[]`SåwN2
�lfÖ[]`�^pj�k�g¥`co�t)|�åwNiN2 ÐÎWÖf�^.`cg���k_jzj�|�ÒÖ`2g�k_m+mE\�Ò�`�Õ)^p[w`~fwf	1.aAåwN2 5���qZknmJo�dwhp`�[]`¥¼Á\_[]`1d]hE`2�zmE�zdw�lknj
g¥\�mpoe�zdw��\_m�¼Á\_[²knm��zm�d]`�{_[ik�d]�z\�m�f�d]k_[�d]�zmp{�knduåwN2 ��m�dw`c[ws�f�\_¼ÌåwNiN2 k_mpo 1.aAåwNiN2 5%��q¥Ð+¹�m�d]hE��f
ÒÍkM|_�.ÒÖ`�g�k_m�^E[]\)g�`�`~o�[w`c^J`�dw�zdw��Ñ_`cjz|�knmJo�s�\�Ñ_`4tJk_gi¾��zm�d]\�dwhp`²^pk�fºd~Ð�T}¼¢dw`c[�f�\�sb`bf���s�^Ej�`
knj�{_`ctE[ik4d]hE��f1[w`~f�YEjzd]fÍ��m

1�2�aAå�q	3 1 8:9,;�< é:�
X
� aÁå75 åHX2 q

; <>= ?@�A 9�BCED3F�G
éH� � � 2I� � �

X�� aKJ � åU5�åHX� q; <�= ?@ ;ML4NC D3F�G
è a¬�_q

Ò}�zdwh�kb[w`�¼Á[]k�g�dw\�[w|�¼ÁYpmpg�d]�z\�mÏÒ}�lgih�oe�»��`�[if}��mÏdwhE`4f]g�k_jz`H¼Ak_g¥dw\_[Í¼Á[]\_sÀdwhpknd1�zm�`cÓ.Ð�a=�_q
� a��Mq	365SæO� �! P"4# Q a,
�q

xÍhE`�g¥\�s�^J\�mE`�m�d]fR1 A 9�B2 aÁå�q�k_mpo 1 ;ML$N2 aÁå�qSdw\Ïd]hE`�sb`csutE[iknmp`²^.\nd]`�m�dw�lknjË��mpoe�lg�kndw`�[w`�¼Á[]k�g�d]\_[]|knmJo fw|)mpkn^Edw�lgÏg�\_s�^.\_mE`cm�dif�dw\�d]hE`�mE`cYE[w\�m Ai�Í[]`cfw^J`~g�dw��Ñ_`cjz|��Ök�f�mE\_[]s�knj�jz|%Ypf�`~o%��m�dwhp`
�)^E��¾_`¥Ô)U}`~f�^.\_mJf�`¥Ô)��\eoe`cjÎa¬�eU1�5qÌmp\nd]kndw��\_m ç ���¬ÐQÌ\nd]h�`cÓ�Ypk�d]�z\�mpf�a,��q�k_mpo�a¬�_qb¼Á\_[]suYEjlk�d]`�dwhE` mE`�Yp[w\�mpknj1oe|)mpk_s���gcf�Ypfw�zmp{%k�[w`�¼Á[]k�g�d]\_[]|
g¥\�s�^J\�mE`�m�dc��Ò}hE��gih�oe`�^.`�mJoEf�\_m5dwhE`�\�Ò}m�f�^p�z¾�`²[]`�j�`ck�f�`~fS\_¼ÌkêmE`�YE[]\_m��=knmpo�kêfw|)mpkn^Edw�lg
g¥\�s�^J\�mE`�m�dc�ÖÒ}hE�lgih"g¥\�s�^E[w�lfw`cf²dwhE`Ï��m�d]`�{�[]kndw`co%�zmp^EYed�g¥\�m�d][w��tEYed]�z\�m¸d]\ d]hE`�s�`�sutp[]k_mE`
^.\ndw`cm�dw�lknj�t�|�k_[w[]�zÑ�k_jn\n¼pfw^E��¾_`cf=¼Á[w\�s9\_dwhE`c[ymp`�YE[]\_mpfSRnÐÎxÍhE`Öfw|)mpkn^Edw�lgZg¥\�sb^.\_mp`�m�dy�lf�tJk_fw`co
\_m�d]hE`²k_jz^phpk��¬¼ÁYEmpg¥dw��\_m�gihpk_[]k�g�dw`c[w�lf�dw�lgH\_¼Ë��fw\_jlk�d]`co�kn[][]�zÑ)��mE{�f�^E��¾_`~f��JÒ}�»d]h5knm���mpg�[w`~k_fw`�\n¼
dwhp`�sb`csutE[iknmp`2^.\nd]`�m�dw�lknj=kn¼¢dw`c[Sf�^p�z¾�`�k_[w[]��ÑMk_jáknmpoÏk�f�YEtJf�`~Ó�Yp`�m�d1`¥Õe^.\_mE`cm�d]��k_j=oe`cg�[w`~k_fw`_ÐT�UWV*XPY2Z4VP[]\_^*`ba�cedfY3g�h�ijVPk�alZ4m&g�^KV�cegWVP^9n 8:9,;�< i�opi�qrc-g�s�t	c-g�suVPk�awvMx�g�Z4VPY2m&g�y{zI|>}�~�c�\��&c>X*\�vMm-Xa�ceZ$k�g�a4x�XPm&gpiW^*m�VPk�c>VSVPk�a4\�^*k�m&x�[3s��ba���XPY]V*VPa�g���Y2VPk�cl^*x���Y2g�sja4����� ^*Y2~�Y2[3ceXP[]\�v�meX���zI|&��|���}$i���k�Y2Z�k~�c�\��-ceX*\�vMm-X�a�ceZ$k�Z�m-g�g�a4Z4VPY2m&g_�u����^*muVPk�c>Vw��a�^*k�m-x�[3s���XPY2VParY2Vw��Y2VPk�^*x���Y2g�s�Y2Z�a4^l�*�I�-���r��m-XVPk�aw^Pc-d�a�mev�Z�[3ceXPY]V�\Wij��a�m-~�Y2V�VPk�a�^*a�Y2g�sjY3Z4a�^�k�a4XPa&�� Ufm�VPk�a������ ~�mfs�a�[pZ�c-g¡�balvMm-XP~¢x�[3ceVPa�s_c-^9c�^*`ba�Z�Y3c-[!Z�c-^*a�m-v+VPk�a
Uj`�Y2d�a�£W¤¥a�^*`bm&g�^*a$£j¦_mfsja�[0i��k�Y2Z�k¨§W©�ª�«{©$¬�VPk�alg�a4x�XPm&g�c-[,sj\jg�ce~�Y2Z�^�Y2guVPk�awY3gWVPa�heX�c-[pv�m-XP~¢x�[3ceVPY2m-g,�



xÍhE`Sg�\_s�^pk_[w�lf�\�mu\_¼.d]hE`1`~Ó�Yp�zÑ�knj�`�m�dZ`�Õ)^p[w`~fwfw�z\�mpfÎ`cÓ.Ðpa,��qËk_mpo�`cÓ.Ðpa��nqÎ[]`�Ñ�`ck_j�fËk_mb��m�dw`c[w`~fºdw�
��mE{�^E[w\�^J`c[�dº|�\_¼pdwhp`}¹ºV�v�sb\eoe`cjCÐÎxÍhE`c|4jz\)\�¾�Ñ_`�[]|4fw�zs���j�k_[c��tEYEdZ�zmb`cÓ.ÐEa/�)q���d]hE`Í[w`�¼Á[]k�g�d]\_[]|
g¥\�s�^J\�mE`�m�dSoe`c^J`cmpoEf}\�mEjz|ê\_mÏdwhp`�dw��sb`u`�jlkn^pfw`coÏf���mpg�`�dwhE`�jlk_f�dSf�^p�z¾�`�a¢dwh)Ypf1[w`��p`cg¥dw��mE{�k
[]`�mE`cÒÌk_jE^E[]\_^.`�[wdº|_�_fw\_s�`¥d]�zs�`~f©knjlfw\4g�knj�j�`co�k4fwhE\_[wdËdw`c[ws$s�`�s�\_[]|4¼Á\�[Z[w`�¼Á[]k�g�d]\_[]|4^E[]\_^.`�[w�
dw��`cfiq��)Ò}hE`c[w`~k_f©�zm�`~Ó.Ð.a��nq����zdÍoe`c^J`cmpoEfÖ\_m+kuf�YEs \_¼ádwhE`�g¥\�m�d][w��tEYed]�z\�mpfZ\_¼�knj�jp^pk�fºdÍf�^p�z¾�`cfcÐ
xÍhE`�fw�zs�^Ej�`�[4¼Á\_[]s�\n¼Íd]hE`�[w`�¼Á[]k�g�d]\_[]|�g¥\_m�d][w��tEYed]�z\�m���m `cÓ.Ð©a,��q2�lfuk�gihE�z`cÑ_`~o knd�dwhE`+g�\�f�d
\n¼2knm"k_jz^phpk��¬¼ÁYEmpg¥dw��\_m¸d]hpk�d�mE\�Ò oE`�^.`�mpoEf�\�m dwhp`êd]�zs�`�å�5�åwN2 `cj�k_^pfw`co%fw��mpg¥`êdwhE`Ïjlk_f�d
®��Ë� fw^E�z¾�`4��m5k_oEoE�»d]�z\�m�dw\�d]hE`4d]�zs�`~fSå 5�åHX� `�jlkn^pfw`co�fw�zmJg¥`4d]hE`u[]`�j�`ck�f�`�\_¼Zf�^E��¾_`~fSkndSdwhp`^E[]`cfw|)mpkn^ed]��g2mE`cYE[]\_mpf	?�dwhpkndS^E[]\�Ñ)��oe`���mE^EYedSdw\JAiÐZ¹�m�`cÓ.Ð�a��nq¥�EÒÖ`�hJkMÑ_`�k�s�\_[]`4g¥\_s�^Ej�`¥Õ
[]`¥¼Á[ik_g�d]\_[]|�g¥\_m�d][w��tEYed]�z\�m=�ntEYed©k_mbk_jz^phpk��¬¼ÁYEmpg¥dw��\_m²dwhpknd©oe\)`cfÎmE\_dËoE`�^.`�mpob\_m²dwhp`}j�k�fºdË\�Ò}m
fw^E�z¾�`2dw��sb`4k_m)|�s�\_[]`_Ð

)!*�� � K�´��?B	�?@C>A@�
cLc@
��
��Î@��JI�KMI)>CI�B�
cI
ëZ[]\_tJkntE��jz�lf�dw�lgÏãp[w��mE{"��fê�zm�d][w\eoeYpg�`co���m�dw\¸d]hE`5¹ºV�v$s�\eoe`�j2`cÓ.Ð�a/�)q�[]`cfw^=Ð2a��nq�t�| Ypfw�zmp{
dwhp[w`~f�hE\�j�o�mp\_�lf�`�ÐÎxÍhp`Hfw^E�z¾�`1[]`�j�`ck_fw`}\n¼=`~k_gih�mE`cYE[]\_m��lfÖg�\_m�dw[]\_j�jz`~o�t)|bkuhpk��~kn[iob¼ÁYEmpg�d]�z\�m
� a/1eq��Jfw\bdwhpknd
� a/1eqºoJå 37ëZ[]\_t=Ð)d]hpk�dSkbmE`cYE[]\_mÏÒ}�»d]hÏs�`csutE[iknmE`�^.\nd]`�m�dw�lknj 1+fw^E��¾_`~fÍ�zm ç å�è�å=é¸oeå�q Q

a,��q
��hE`cm�k�mp`�YE[]\_m�f�^p�z¾�`cfc�eÒÖ`�^E[]\eg¥`�`~oêk�f}YpfwYpknj��ZxÍhE`�s�`�s²tE[]k_mE`�^J\_dw`cm�d]��k_j=�lf}[w`~f�`�d}t�|êk
ãEÕe`co�k_sb\�YEm�dSæÀknmJo�d]hE`�¹ºV�v¸oe|)mpk_sb�lg�fSg¥\_m�d]�zm)YE`~f�Ð

� � Ú��HÜ���É?ÇeÝ�Ú Ù Û ' Ù ÉËÞ Ý�ÊáÆ

� *,+ - I)D�
~@ÁL�� µyI 
!�nK�@��?Lc@C´JD
RH`cf]g¥[]�z^ed]�z\�mpf²\n¼SmE`cYE[]\_mpk_jÖ^.\_^EYpj�kndw��\_mpf²YpfwYpknj�jz| k�fwfwYEs�`êk5mE`�YE[]\_mJknjÍoe`�mpfw�zdº|�¼ÁYEmpg�d]�z\�m
" aÁå �$# q}Ò}hE�lgih�oe`�^.`�mJoEfS\�mÏdwhE`bfºdik�dw`�Ñ�k_[w�lkntEj�`cf # \n¼Îdwhp`4mE`�Yp[w\�mpf�ÐÍxÍhE`uoE`�mpfw�»dº|�Ó�YpknmE�dw�zãp`~f©d]hE`�jz��¾_`cjz��hE\)\eo�d]hpk�d1k²mE`�YE[]\_m+^E��gi¾�`co+\_YedÍ\n¼=d]hE`�^J\�^EYEjlk�d]�z\�m+Ò}��jzját.`2¼Á\_YEmpo+�zmêdwhp`
Ñ)��g��zmp�»dº|�\_¼yd]hE`�^.\_��m�d # ��m�fºdik�d]`�fw^pk�g¥`_�
" aAå �$# qEo # 3�ëÎ\_[wdw��\_m+\_¼ymE`cYE[]\_mpf}kndÌd]�zs�`4åÖÒ}�»d]h�fºdik�dw`���m ç # è # é%o # q Q aH�c��q

¹�¼=ÒÌ`S¾)mE\�Ò " aAå �$# q���dwhE`H^J\�^EYEjlk�d]�z\�m+k_g¥dw��Ñ��zdº|�äuaÁå�qÖg�k_m�tJ`2`ck�f���j�|bgcknjlg¥YEjlk�d]`coáÐ&%Sfw�zmp{4dwhp`hpk �ckn[io�¼ÁYpmpg�d]�z\�m � aÁå �'# q¥�_d]hE`Í�zmpf�d]k_m�d]knmp`�\_YJfy^.\_^pYEj�kndw��\_m�k_g¥dw��Ñ)�»dº|�aCf�^E��¾_`~fÎ^J`c[Îdw��s�`~qÎg�k_m
t.`4g�knjlg¥Ypj�kndw`coêt)|+g¥\�s�^EYedw��mE{�d]hE`4f�^p�z¾�`2[]`�j�`ck�f�`�kMÑ_`c[]k_{_`~o�\�Ñ_`c[Öd]hE`�^.\_^EYEjlk�d]�z\�m=�

ä²aÁå�q	3('�o # � aÁå �'# q " aÁå �'# q Q aH� �Mq
xÍhE`Ï^J\�^EYEjlk�d]�z\�m ­W������Ãb�A¯ T �lf²dwhE`cm"{��zÑ�`�m¸t)|�dwhp`êd]�zs�`�g¥\�YE[if�`ê\n¼1d]hE`�mE`�YE[]\_mJknjÍoe`�me�
fw�»dº|5¼ÁYEmpg�d]�z\�m " aAå �$# q¥�yÒ}hp��gih gihpk_mE{_`~fHt.`cgcknYpfw`�`ck�gih mp`�YE[]\_m�`�Ñ�\_j�Ñ_`cf�k�g�g¥\�[]oE�zmE{êdw\��zd]f\�Ò}m ��m�d]`�[]mpknjÍoe|)mpk_sb�lg�fc�Î`_Ð {pÐÎk�¼¢d]`�[²k f�^p�z¾�`�[w`cjz`~k_fw`+knmJo�dwhE`�f�Yptpf�`~Ó�YE`�m�du[]`cfw`¥db\n¼}dwhp`
s�`�s²tE[]k_mE`�^J\_dw`cm�d]��k_jCÐ
xÍhE`Ìs�kn��m²gihpk_jzj�`�mE{�`©¼Á\�[�d]hE`Ì¼Á\_[]suYEjlk�d]�z\�m4\n¼.kS^.\_^EYpj�kndw��\_m²oE|�mJkns���gcf?[w`~f��loe`cfy��mbfw`�j�`cg¥dw��mE{
k�j�\�ÒÍ��oE�zs�`�mJf���\_mpk_j=fºdik�d]`uf�^Jk_g¥`êç ¼Á\�[Sknm�`~k_fw|êg�k_j�g�YEjlk�dw��\_m�\_¼ZäuaÁå�q �Îk_mpo�k�fwYE�»dikntEj�`�¼Á\�[ws
¼Á\_[)(

( F " aÁå �'# q�ÐTSfSknmÏ`¥ÕEkns�^Ej�`_�)¼Á\�[ÍdwhE`�^.\_^EYpj�kndw��\_m�oe|)mpkns��lg�fÌ¼Á\�[}¹ºV�v¸mE`cYE[w\�mpfÌ�»d1ÒÌ\_Ypj�oÏt.`4fºd][]k_�z{�h�dw�
¼Á\_[]ÒÍkn[io�dw\�Ypfw`2dwhE`�s�`�s²tE[]k_mE`�^J\_dw`cm�d]��k_j 1�¼Á[w\�s�`cÓ.Ð=a@�MqÌk_fÌdwhp`�f�d]kndw`�Ñ�kn[]��k_tEj�` # Ð�QÖYEd
dwhp��fÖjz`~k_oEfZdw\bk4g¥\�sb^pjz�lg�kndw`co+oe`�mpfw�zdº|boe|)mpk_s���gcf���tJ`~g�k_Ypf�`1dwhE`�oe|)mpkns��lg�fZ¼Á\_[	1�aÁå�qÖg¥\�mpfw��f�d
\n¼Sk5g¥\_m�d]�zm)YE\�Ypf+aCoe�»��`�[]`�m�d]��k_j©`cÓ�Ypkndw��\_m7aH�~q�q²knmJo k�oe�lfwg�[w`�dw`+^Jkn[wdêaAfw^E��¾_`�{�`�mE`c[]kndw��\_mJq¥Ð
xÍhE`c[w`�¼Á\_[]`_��hE`�[]`SÒÌ`2g�\_mpg�`�m�dw[ik�d]`1\_mÏknmÏknjzdw`�[]mpkndw��Ñ_`Soe`~fwg�[w��^ed]�z\�m�dwhJk�d}knj�jz\�Ò1fÖk²g�\_s�^pk_g¥d
¼Á\_[]suYpj�kndw��\_mÏ\n¼�d]hE`4oe`~f���[w`~o+¹ºV�v"oe`�mJf��zdº|+oe|)mpk_sb�lg�fcÐ



� * ) F��=B	�_L �©´��Î<?>ABeL~@A´.D µ��=D?BE·¸@�� 
 0¬´JK������ DyI)<yKM´.D 

��hE�lgih��lf1d]hE`ut.`cf�d2f�d]kndw`ufw^pk_g�`�¼Á\_[2k�^.\_^EYEjlk�d]�z\�m5oe|)mpk_sb�lg�fS\n¼Z¹ºV�v"mE`�Yp[w\�mpf��%vE\�[1dwhp`
¼Á\_[]suYpj�kndw��\_m+\_¼?kb^.\_^EYEjlk�d]�z\�mêoe|)mpk_s���gcf��e�zd1��fÌYpfwYpk_jzj�|+k_f]fwYEs�`co�d]hpk�d}d]hE` T����.�]°�¦C�A¯ g¥\_mE�
dw[]��tEYedw��\_mJfÌdw\bdwhE`�s�`csutE[iknmE`�^.\nd]`�m�dw�lknj=k_[w`2��oE`�m�dw�lg�k_j�¼Á\_[1knj�jámE`cYE[w\�mpfcÐÎxÍhp��fÍ�lfÌdwhE`4gck_fw`
�z¼yÒÌ`H{�[w\�YE^+knj�j�mE`�Yp[w\�mpfÌ\n¼=d]hE`�fwk_sb`�oe|)mpk_sb�lg�k_j.dº|�^.`�knmpo+Ò}�»d]hê�loe`�m�d]��gcknj=g¥\�mEmE`~g�dw��Ñ)�»dº|
^pknd�dw`c[wmJfS��m�dw\Ï\_mE`²^J\�^EYEjlk�dw��\_m�Ð�xÍhJk�dH�lfc�áÒÖ`bfwkM|ÏdwhJk�d�mE`�YE[]\_mJf(A1knmJo A % t.`�j�\_mp{�dw\êdwhp`
f]kns�`ê^.\_^pYEj�kndw��\_m"�»¼ � 2I� � 3 � 2 ) � � ¼Á\_[�knj�jO?�a¢¼Á\�[�fw��suYEjlk�d]�z\�mpfb\n¼H[]`ck_jz�lf�dw�lg�mE`�dºÒÖ\�[w¾ef²\n¼fw^E�z¾)��mE{ÏmE`�YE[]\_mJf���d]hE��f2Ò}��jzjË\_¼Ög¥\�YE[if�`²mE`�Ñ�`�[�tJ`�`�Õek�g�d]jz|�d]hE`bgck_fw`_�átEYEd��zd���f2[]`ck�f�\�mpkntEj�`
dw\�k_f]fwYEs�`4dwhJk�d4k�{�[w\�YE^E��mE{+\_¼©mE`�Yp[w\�mpfS��m�dw\Ï^J\�^EYEjlk�d]�z\�mpfHgcknm tJ`�k_gihE��`�Ñ�`co�d]\Ïkê{_\)\eo
kn^p^E[w\MÕe��s�k�dw��\_m.q�Ð
¹�m+\�YE[}g�k�f�`���j�\)\_¾)��mE{²kndÌ`~ÓJÐáa,��q��eÒÌ`�f�`c`Sd]hpk�d~�Ef���mpg¥` � a5��è4� % q©oE`�^.`�mpoEfÍ\�m �R3�å 5�åwN2 k_mpodwhp`�[]`¥¼Á\_[]`�\_m�d]hE`+\�Ò}m�jlk_f�duf�^E��¾_`�d]�zs�`��yd]hE`+fw|)mpkn^ed]��g+g¥\_m�d][w��tEYed]�z\�m d]\�dwhp`�s�`�sutp[]k_mE`
^.\ndw`cm�dw�lknjJoE�»��`�[if©k�g�g¥\�[]oE�zmE{2d]\�dwhE`2fºdik�dw`}\_¼�dwhE`HmE`�YE[]\_m�Ð?xÍh)YpfËÒÌ`1[]`�{�kn[iou`~ÓJÐ.a¬�_q�ÐÎO1`�[]`_�
ÒÌ`²fw`�`�d]hpk�d2¼Á\_[H��oe`cm�dw�lg�knjÎg¥\�mEmE`~g�dw��Ñ)�»dº|�^pknd�d]`�[]mpf � 2I� � �.dwhE`bf�|)mpk_^edw�lgug�\_m�dw[]�ztpYedw��\_mpfHkn[]`dwhp`ufwk_s�`�¼Á\_[Sk_jzjymE`�YE[]\_mJf��Et.`cgcknYpfw` � a�J7è4� % q}oe\)`cf}mp\ndHoe`c^J`cmpo�\_mÏd]hE`4\�Ò}m�f�^p�z¾�`�dw��s�`knm)|bs�\_[]`_Ð7��hE�lgih+kn[]`1d]hE`�m�d]hE`�fºdik�dw`HÑ�kn[]��k_tEjz`~fZ\_¼=`cÓ.Ðáa@�~qË¼Á\_[ÖdwhE`2oe`�mJf��zdº|�oe`cf]g¥[]�z^Edw��\_m��
��`�fw`�`bd]hpk�d~�á¼Á\_[4k+ãEÕe`co�f�|)mpk_^edw�lg�g¥\�m�d][w��tEYed]�z\�m=��dwhp`�sb`csutE[iknmp`²^.\nd]`�m�dw�lknj 1 2 �lf2¼ÁYEj�jz|
oe`�dw`�[]s��zmp`co�t)|5d]hE`+fw`¥du\_¼ÍdwhE`ê\�Ò}m�^Jk_f�d²f�^p�z¾)��mE{�dw��s�`cf WcåHX2 Y Ð¨QÖYEd4dwhE�lf²ÒÖ\�YEj�o�s�`ck_m
knm���meãpmE�zdw`���oE�zs�`�mJf���\_mpk_j©oe`cmpf��zdº| ¼Á\_[�dwhp`+fºdik�d]`�oe`cf]g¥[]�z^Edw��\_m�\n¼1kÏ^J\�^EYEjlk�d]�z\�m=�?k_mpoá�Îk_g¥�
g¥\�[]oE�zmE{�jz|���k�g�\_s�^EYedik�dw��\_mJknj�jz|²\�Ñ_`�[]j�|u`¥Õe^.`�mpfw��Ñ_`1g�k_j�g�YEjlk�dw��\_m�\_¼.d]hE`S^.\_^pYEj�kndw��\_m�k�g�dw��Ñ)�»dº|
äuaAå�qÍk_gcg¥\_[ioe��mE{²dw\�`cÓ.Ð=aH� �~q¥Ð
xy\4kMÑ_\_�lo�d]hE�lfZÒÌ`Ödikn¾�`1k_oeÑ�knm�dikn{_`Ì\n¼ák�^pk_[�d]��g�YEj�k_[Î^E[w\�^J`c[�dº|u\n¼.dwhE`1¹ºV�v5s�\)oE`�j¬Ð?THg�g¥\�[]oe�
��mE{�dw\+`cÓ.ÐyaS
�q��pdwhE`bf���mE{�jz`4fw^E��¾_`�[]`¥¼Á[ik_g�d]\_[]|+g¥\�m�dw[]�ztEYEdw��\_mpf � a��~qSkn[]`�`¥Õe^.\_mE`cm�d]��k_jCÐ1�)��mpg�`knm)|�fwYEsÀ\_¼y`¥Õe^.\_mE`cm�dw�lknj.¼ÁYEmpg¥dw��\_mpf}Ò}�zdwh�g¥\�s�sb\�m+[]`�jlk�ÕEk�d]�z\�mêg�\_mpf�d]k_m�d > gcknmÏtJ`�k_{�kn��m`¥Õe^E[]`cf]fw`co5k�f�k_f�knm�`¥Õe^.\_mE`cm�d]��k_j?¼ÁYEmpg�d]�z\�m�Ò}�»d]h5d]hE`�fwk_sb` > �yÒÖ`�g�k_m Ò}[]�»d]`²��mpf�dw`~k_o \n¼1 A 9IB2 aÁå�qÖ¼Á[]\_sÀ`~ÓJÐya¬�nq 1 A 9�B2 aÁå�q43 � N2 � aAå75 å N2 qRQ aH����q
Q1\�Ò'd]hE`us�`�s²tE[iknmE`�^.\nd]`�m�dw�lknjU1 2 aAå�q}\_mpjz|�oe`�^.`�mJoEfS\�m�dwhE`udw��s�`u\n¼Îd]hE`ujlk_f�dS\�Ò}m�fw^E�z¾�`
åwN2 �n�.­ d]hE`}[w`�¼Á[]k�g�d]\_[]|ug¥\�m�d][w��tEYed]�z\�m�kns�^Ej��»d]Ypoe`1s�\eoeYEjlk�d]�z\�m²¼Ak�g�d]\_[©kndËdwhE`1jlk_f�dÖfw^E��¾_` � N2 ÐxÍhpkndÌ�lf��eÒÌ`ShJkMÑ_`1d][]k_mpf�¼Á`�[][w`~o�dwhE`�`��.`~g�d}\n¼yk_jzjáfw^E��¾_`cfÖ^E[]`�Ñ)��\_Ypf©dw\²dwhE`�jlk_f�dÌ\�mE`2�zm�dw\ � N2 Ð¹�m�k_opoe�»d]�z\�m=�.ÒÖ`4hJkMÑ_`2dw\+gckn[]`4knt.\_Yed2YE^�oEk�d]�zmE{+\n¼Ëå N2 k_mpo � N2 Ò}hE`cm�k�mE`cYE[w\�m�f�^E��¾_`~fSfw\dwhJk�d1ÒÌ`2{�`¥d
	 � N2 M � N2 3 �Öé � N2 � � D3F � F��C G "4# èåwN2 M åwN2 37å Q aH�c��q
xÍhE`Ö`¥��`cg�dÎ\n¼edikn¾)��mE{S��m�dw\Hk�g�g�\_YEm�d�s�\_[]`Zd]hpknm4dwhE`Ìs�\�f�dy[]`cg¥`cm�d?fw^E�z¾�`ZåwN2 �zm4dwhE`Ì[w`�¼Á[]k�g�d]\_[]|
g¥\�s�^J\�mE`�m�d�1 A 9IB2 aÁå�q2j�`ck_opf�dw\�kÏs�\eoeYEjlk�dw��\_m�¼Ak�g�dw\�[ � N2 {_[]`ckndw`c[Hd]hpknm ������m ^pkn[wdw�lg¥YEjlkn[��z¼
fw^E�z¾�`cf}g�\_s�`��zm�kb[]k_^E�loêfwYpg�g�`cf]f���\_mÏf�\bd]hpk�d1[]`¥¼Á[ik_g¥dw\_[]|�g¥\�m�dw[]�ztEYEdw��\_mpfÍg�k_m�k_g�g�YEsuYpj�kndw`_Ð
¹�mpf�dw`~k_o \_¼1Ypf���mE{�k�s�\)oEYEj�kndw��\_m ¼Ak�g�d]\_[ � N2 dwhp`ê`��.`~g�d²\_¼S^E[]`�Ñ)��\_Ypf²f�^E��¾_`~fugcknm%k_j�fw\�t.`
d]k_¾_`cmê��m�dw\�k_gcg¥\_Ypm�d}t)|���m�dw[]\)oEYpg¥��mE{�knm ¡�
S¡i¯¥¦¬�¢âM¡ j�k�fºd1fw^E�z¾)��mE{bdw��s�` �å N2 Ð

1 A 9�B2 aAå�q	3 � aÁå75 �å N2 q43 � N2 � aAå75 å N2 q2è aH���)q
Ò}hE`c[w` �åwN2 k_mpo � N2 k_[w`�g�\_mEmE`~g�d]`coêt�| �å N2 3�å N2 é > j�m � N2 Q aH����q
xÍhE`�`��.`~g�du\_¼ �åwN���f4fw\_[wd4\n¼Ì¼ÁYEmEm)|�Ð QÌ`cgcknYpfw`�\n¼ � N2�� ���zduhE\�j�oEf�¼Á\_[�dwhp`�`¥��`cg¥dw��Ñ_`�jlk_f�d
fw^E�z¾)��mE{�dw��s�` �åwN2�� åwN2 Ð©xÍhE�lf}s�`cknmJf��ed]hpk�d~�pÒ}hE��j�`4k�dSk�{_��Ñ_`cm+d]�zs�`4åÌ�zd1��f1k_jzj�ÒÍkM|)fÌåwN2 6 å��
�zdHhpk_^E^J`cmpfSdwhpknd �åwN2 � å���s�`ck_mE�zmp{�dwhE`bmE`cYE[w\�mpf}t.`�hpkMÑ�` ��Tb� « d]hE`�|�ÒÌ\_YEjlo�fw^E�z¾�`u��m�dwhp`
«i�e¦¬�e¤w¡ Ð

��� a4XPa&ijVPk�almeX�s�a4X¥mev+XPa�a�~�`�[3ceZ�a�~�a�gWV�~�c>V*VPa4XP^�����XP^KV���a�k�c>�&awVPmrXPa�a�~�`�[3c-Z�a�y��� i�VPk�a�g����� �



vE\�[ÍdwhE`�s�`csutE[iknmE`�^.\nd]`�m�dw�lknjáÒÌ`�{_`�dÍmp\�Ò���mpfºd]`ck�o+\_¼?`~ÓJÐ=a��nq
1�2waAå�qO3 1 8:9,;�< é � aÁå75 �å N2 q�é:� � � 2�� � �

X�� aKJ � å75 åHX� q aH� � q

knmJo�¼Á\�[}dwhE`�YE^�oEkndw`4[]YEj�`H¼Á\�[ÍdwhE`�`��.`~g�d]�zÑ�`2jlk_f�dSfw^E�z¾)��mE{bdw��s�` �å N2 ¼Á\_j�jz\�Ò1f�å N2 M �å N2 3 ZÎaÁå�è �å N2 q2è aH�M�_q
Ò}�zdwh

ZÎaÁå�è �å N qO37åáé > jzm��=�Öé ��� D3F ���F���G "$#��DQ aH��
�q
xÍhE`c[w`�¼Á\_[]`SÒÌ`Hg�k_m+[]`�{�kn[iobdwhE`�oe��sb`cmpfw�z\�mpknj��»dº|�\_¼=dwhE`�f�d]k�d]`2fw^pk�g¥`S\_¼=dwhp`H¹ºV�v oe|)mpk_s���gcf
k_f�� ª�­n�¢Ã�¡��&T��A®������ ��m d]hE`êoe`~fwg�[w��^ed]�z\�m�\_¼1`cÓ.ÐÖaH� � q�Ð�xÍhE`Ïoe|)mpkns��lg�f4\_¼ÍdwhE`Ïf���mE{_j�`�¹ºV�v
mE`cYE[w\�mpf1mp\�Ò�dwYE[]mpfH\_Yed2dw\êtJ`bÑ_`c[w|�f���s�^Ej�` � � knjlg¥Ypj�kndw`4d]hE`bsb`csutE[iknmp`4^J\_dw`cm�d]��k_j71�2�aÁå�q
Ypfw�zmp{ `~ÓJÐÍa@� � q4dw\�{_`¥d]hE`�[bÒ}�zdwh¸d]hE`�fºdik�dw`ÏÑ�kn[]��k_tEj�` �åwN2 �©knmpo"gihE`cgi¾��z¼ 1 2 aÁå�qu`¥ÕEg¥`c`coEf²dwhp`
dwhp[w`~f�hE\�j�o=Ð9¹�¼�mE\_dc�Ís�\�Ñ_`�¼Á\_[]ÒÍkn[io%��m�dw��s�`5knmpo�gcknjlg¥YEjlk�d]`�kn{�kn��m=Ð�¹�¼�dwhp`�s�`�sutp[]k_mE`
^.\ndw`cm�dw�lknj�`¥ÕEg¥`c`coEfÖd]hE[w`~f�hp\_jloá�eYE^�oEk�d]` �åwN2 k�g�g¥\�[]oE�zmE{udw\�`cÓ.Ðáa@���nqÖknmpo+dwhp`�mÏ^E[w\eg�`�`co+Ò}�»d]h
dwhp`4g�knjlg¥Ypj�kndw��\_mÏ\n¼ 1 2 aÁå�qÍk�fÍmE\_[]s�knj¬Ð
%Sfw��mE{�d]hE��f�fw�zmp{_j�`umE`cYE[w\�m�oe|)mpkns��lg�f²��ÒÖ`bg�knm5mE\�Ò�^E[]\)g�`�`~o�dw\ê{�kn��m�k�^.\_^pYEj�kndw��\_m5oE|��
mpk_sb�lg�fuYpfw�zmE{ k�oe`�mJf��zdº| " aÁå � �åwN�q¥Ð5xÍhE`�d]�zs�`êå2�lf²hE`�[]`�dwhE`ê`¥Õe^Ej���g��»d²dw��s�`êoe`c^J`cmpoe`�mJg¥`_�
Ò}hE`c[w`~k_f �åwNSoE`�mE\_dw`HdwhE`�f�d]k�d]`HÑ�k_[w�lkntEj�`S\_¼=dwhp`H^.\_^EYpj�kndw��\_m=Ð�QÌ|bãEÕe�zmp{ �åwN2k_mpo�dwhp`�fw|)mpkn^E�
dw�lg+g�\_m�dw[]��tEYedw��\_m 1G;ML$N�aÁå�q4dw\�d]hE`+s�`csutE[iknmE`+^J\_dw`�m�d]��k_jC�Îd]hE`êf�d]kndw`�\_¼Sk�mE`�Yp[w\�m ��fu¼ÁYEj�jz|
oe`�dw`�[]s��zmp`co�knmpo+dwhp`�hpk��~kn[io�¼ÁYEmJg�dw��\_m�gcknmÏtJ`�Ò}[]�»dwdw`cm�k�f � ç 1G; L4N)aÁå�q � �åwN ��Ð
xÍhE`}oe|)mpk_sb�lg�f?\_¼pdwhp`ÍoE`�mpfw�»dº| " aÁå � �åwN�qy�lf?dwhE`cmbgcknjlg¥YEjlk�d]`co²k_fy¼Á\_j�jz\�Ò1fcÐ � hJknmE{�`cf?\n¼ " aÁå � �åwN~q
\eg�g�YE[�Ò}hE`�m mE`cYE[w\�mpf�fw^E�z¾�`Ïk_mpo �åwNê��f�Yp^.oEkndw`~o k�g�g�\_[ioe�zmp{5d]\�`~Ó.Ð1a@�M�_q�Ð�xÍhE`�hpk �ckn[io
¼ÁYEmpg¥dw��\_m+g�\_m�dw[]\_jlf?dwhp`Hfw^E�z¾�`}[w`cjz`~k_fw`_��knmpoá��dwhp`�[]`¥¼Á\_[]`_�_dwhE`HgihpknmE{�`}\n¼ " aÁå � �åwNcq�ÐËvp\_[Ögihp\�fw`�m
f�d]k�d]`�Ñ�kn[]��k_tEj�`cfc� " aÁå � �åwNcq ­�¡]¯�¤w¡i��T�¡ T oeYE`�dw\5fw^E��¾���mE{�\_¼Ìd]hE`�mE`cYE[]\_mpf�Ò}�zdwh¸dwhE`�ãpÕ)`~o �åwN��
knmJo �¢�.¯�¤w¡i��T�¡ T tJ`~g�k_Ypf�`êmE`�Yp[w\�mpf4Ò}�zdwh"\ndwhp`�[ �å % N+f�^p�z¾�`êknmJo {_`�duYE^�oEk�d]`co¸��m¨
ºYpf�dbdwhpknd
ÒÍkM|�dwhpkndHk�¼¢d]`�[1Yp^.oEkndw��mE{�d]hE`���[Hf�d]kndw`�Ñ�kn[]��k_tEj�`�¼Aknj�j�f1k_[w\�YEmpo �åwNnÐÌxÍhE�lf}\eg�g�YE[if1k_gcg¥\_[ioe��mE{
dw\bd]hE`�[w`c`�s�^Ejlk_g�`�s�`�m�d}[wYpjz`�`~ÓJÐ=aH�M�_q©Ò}hp`�m

ZÎaAå�è �åP% N qO3 �å N Q aH����q
x?kn¾)�zmp{�k_jzj�d]\_{�`¥dwhp`�[Ídwhp`4oe|)mpkns��lg�fÍ\n¼ydwhE`4oE`�mpfw�»dº| " aAå � �åwNcqÌ��f1{_��Ñ_`�mêt)|

(
( F " aÁå � �åwN~qO3

oe`cg�[w`~k_fw`2oEYE`�dw\�f]kns�`�fºdik�dw` �åwN�fw^E��¾)�zmE{= ?>; <5 � ç 1 ; L4N aÁå�q � �å N � " aÁå � �å N q a=�n��q
é '	��
� 


o �åP% N
� ç ZÎaAå�è �åP% N qU5 �å N � � ç 1 ;ML4N aAå�q � �åP% N � " aÁå � �åP% N q; <>= ?
��mpg�[w`~k_fw`�oEYE`�dw\�fw^E�z¾)��mE{�\n¼ÎmE`�Yp[w\�mpfÌÒ}�»d]h�\ndwhp`�[1f�d]k�d]`cf �å % N

Q

xÍhE` ^.\_^EYpj�kndw��\_m�k_g¥dw��Ñ��zdº|�gcknm'dwhE`cm�tJ`%gcknjlg¥YEjlk�d]`co9Ypfw�zmE{�d]hE`¸oe`cmpf��zdº|9k�g�g�\_[ioe�zmp{%d]\
`cÓ.Ð=aH� �~qÍk�fÌ¼Á\_j�jz\�Ò1f

äuaAå�qO3 '���
� 

o �å N � ç 1 ;ML4N aAå�q � �å N � " aAå � �å N q Q a=� �Mq

U}`cs�k_[w¾�dwhpknd�dwhE`�`�Õ)^p[w`~fwfw�z\�m5¼Á\�[�dwhE`êoe`�mpfw�zdº|5oe|)mpkns��lg�f�aA`cÓ.Ð �_��q2knYed]\_s�k�d]��gcknj�jz| g¥\_mE�
fw`�[]Ñ_`cfÖd]hE`�mE\_[]sÀ\_¼yd]hE`4oe`�mJf��zdº|_�Efw\bdwhpknd

' ��
� 

o �å N " aAå � �å N qO3�g¥\_mJfºd�è a=� ��q

Ò}hE�lgih���fHk�mE`cg�`cf]fwk_[w|êg¥\_mJoe�»d]�z\�m�tJ`~g�k_Ypf�`�d]hE`4m)YEs²tJ`c[S\n¼ËmE`cYE[]\_mpf}^Jkn[wdw�lg¥��^pk�d]�zmE{���m�dwhp`
oe|)mpk_sb�lg�fÍs²Ypf�d1[w`cs�k_�zm�g¥\�mpf�d]knm�d~Ð



� � Ý�ÞXÜ��ºÉ?ÇEÝºÚ Ù Æ

xÍhE`�oe|)mpkns��lg�fê\n¼²k%^J\�^EYEjlk�d]�z\�m�\n¼²¹ºV�v mp`�YE[]\_mpfc�S[]`�^p[w`~f�`cm�d]`co�t)|�dwhp`5d]�zs�`�g¥\_Yp[]fw`
\n¼udwhE`c�z[�
º\��zm�d�k_g�d]�zÑ)�zdº|_��g�k_m�mE\�Ò t.`�`ck_fw��jz|7gcknjlg¥YEjlk�d]`co7��m7d]`�[]s�fê\_¼ud]hE`�oE�»��`�[]`�m�dw�lknj
`cÓ�Ypkndw��\_m aS�_��q¥�E�»¼Ëd]hE`4mE`cYE[]\_mpk_j=fºdik�dw`4oE`�mpfw�»dº|Ï\n¼?dwhp`4mE`�Yp[w\�mpknj=^.\_^pYEj�kndw��\_m " aÁå � �åwNcq}k_mpodwhp`bfw|)mpkn^ed]��g²��mE^EYedF1:;ML4N�aAå�qSk_[w`²¾)mE\�Ò}m=Ð�xÍhE�lfHs�`~knmpfSdwhpknd4knj�jyÒÌ`²hJkMÑ_`�d]\Ïf�dw\�[w`²��fHdwhp`
oe`cmpf��zdº| " aÁå � �åwN�qH¼Á\�[2^Jk_f�d�k_mpo5¼ÁYedwYE[]`�`¥��`cg¥dw��Ñ_`�j�k�fºd4fw^E��¾���mE{Ïdw��s�`cf �åwN���ÐbvJkMÑ_\�[]k_tEjz|Ï¼Á\�[
m)YEs�`�[]��gcknjËfw�zs²YEj�kndw��\_mpfc��\_mEj�|5kêjz��s��»d]`co5dw��s�`bÒ}��mpoe\�ÒX\n¼ �åwN²k_[w\�YEmpo�d]hE`�k_g¥dwYpk_jyd]�zs�`�å
�lfÖmp`�`coE`co�¼Á\�[©d]hE`�oe|)mpkns��lg�fcÐ?xÍhE`�k_g¥dw��Ñ)�»dº|�äuaAå�qÖ\_mEj�|�kn^E^.`ck_[]fÌk_fÌknm+k_YeÕe�zj��lkn[]|²Ñ�kn[]�lkntEj�`
dwhJk�d1�lf}g�knjlg¥Ypj�kndw`coêÒ}�zdwh�dwhp`�hE`�j�^ê\_¼yd]hE`�mE`cYE[w\�mpknjáoe`cmpfw�»dº|�Ð
¹�m�ãJ{_YE[]` �udwhE`�f���suYpj�kndw��\_m�[]`cfwYEjzd]fS¼Á\_[2^J\�^EYEjlk�dw��\_mJfS\_¼©\n¼©fw^E��¾���mE{êmE`�YE[]\_mJfHk_[w`bf�hE\�Ò}m�Ð
xÍhE`�mE`cYE[]\_mpfÍkn[]`�YEmpg�\_YE^Ej�`co�k_mpoêkbhpk �ck_[]o+¼ÁYEmpg¥dw��\_m

� a/1eq	3 �
>��
� R�� D @ �	� G è a=�n��q

Ò}�zdwh�fw^E�z¾�`1[ik�dw`1kndZdwhp[w`~f�hE\�j�o ��
 >�� 3 � Q �ns�f � ����k�¾)�zmpo�\_¼á�zm)Ñ_`c[]fw`Ìdw`csb^.`�[ik�d]YE[]`�
 3D�&Q �p�
Ò}hE�lgih�g¥\_m�d][w\�j�fÌd]hE`4mE\���fw`�jz`cÑ_`cjC�pk_mpoÏdwhp`�dwhE[]`cfwhE\_jlo I 3 � Q �EÐÌxÍhE`�\nd]hE`�[1^Jkn[ikns�`¥d]`�[ifÍ\n¼
dwhp`us�\eoe`�j?�zm5`cÓ.Ð?aH�~qSkn[]` �Ì[w`~fºd]�zmE{+^J\_dw`�m�d]��k_j 1��������(3��p�j
ºYEs�^���m�s�`�s²tE[iknmE`4^.\nd]`�m�dw�lknj
k�¼¢d]`�[1fw^E��¾_`2[w`cjz`~k_fw`�æ 3 ��knmJo�d]�zs�`4g¥\�mpf�d]knm�d > 3P�n�_s�f¥ÐZxÍhE�lfÍ^pkn[ikns�`�dw`�[ifÍkn[]`2gihp\�fw`�m
dw\�t.`�tE��\_j�\_{_�lg�k_jz|�^pj�k_Ypf���tEj�`_Ð

100 150 200 250 300

0.02

0.04

0.06

0.08

0.1

0.12

0.14

100 150 200 250 300

0.02

0.04

0.06

0.08

0.1

0.12

0.14

vsyn

a)

c) d)

b)

vsyn t (ms) t (ms)

t (ms)

A (spikes/ms)A (spikes/ms)

t (ms)

v?�z{�YE[]` � �¸THg�d]�zÑ)�zdº|7äuaÁå�q+\n¼bf���suYEjlk�d]`co�^.\_^pYEj�kndw��\_mpfê\n¼4mp`�YE[]\_mpfcÐ xÍhE`5mE`cYE[]\_mpfÏkn[]`
YEmpg�\_YE^pjz`~o�knmpoÏd]\�`ck�gih�mE`�YE[]\_mÏd]hE`²f]kns�`4fw|�mJkn^ed]��g�ãJ`�jlo 1:;ML4N�aAå�q��.^Ejz\_dw`~o��zm�g~q1k_mpo�opq��
�lf2k_^E^Ej��z`~o¸Ð4k�qSfwhE\�Ò1f}d]hE`�k_g¥dw��Ñ��zdº|�äuaAå�q1¼Á\�[2kê^.\_^EYEjlk�d]�z\�m5\_¼Z¹ºV�v�mE`�YE[]\_mJfHfw�zs²YEjlk�dw`~o
\_m�d]hE`4\�mE`4hpk_mpo�k_f�� 3 �c���_�_��fw�zmp{_j�`�mE`�YE[]\_mJf4aAfw\_j���o�j���mE`~q1Ypf���mE{�`~Ó.Ðya¬�_q}knmJo�\_m�dwhp`
\nd]hE`�[uhpknmpo�YJf���mE{�d]hE`êoe`cmpfw�»dº|�oe|)mpkns��lg�f4`~Ó.ÐÖaS�_��q�aCoEk_fwhE`~o�jz��mE`~q¥Ð�¹�m¸tJq2d]hE`êk�g�dw��Ñ)�»dº|
äuaAå�q?\n¼�kS^.\_^EYpj�kndw��\_mb\n¼p¹ºV�v�mp`�YE[]\_mpfÍaCoEk_fwhE`co²j��zmE`Mq?knmpobkS^.\_^pYEj�kndw��\_mb\n¼á�eU1� mE`�YE[]\_mJf
Ò}�zdwhÏ[w`cmE`�ÒÍknjÎaAfw\_j���oêj��zmE`MqÌkn[]`Hg¥\�s�^pkn[]`coáÐÎvE\�[}knj�j=f���suYEjlk�d]�z\�mpf©dwhE`�f]kns�`H^Jkn[ikns�`¥d]`�[ifÖk�f
fw^J`~g¥�zãp`coÏ��mêd]hE`�dw`�Õ)d1ÒÖ`c[w`2Ypfw`coáÐ
xÍhE`+fw��suYEjlk�d]�z\�mpf4fwhE\�ÒXd]hpk�dudwhE`+oE`�mpfw�»dº|�oe|)mpk_sb�lg�f4`cÓ.Ð©aS�_��q�[]`�^p[w\eoeYpg�`cf2d]hE`êk�g�dw��Ñ)�»dº|
äuaAå�qÎ\n¼=k2^.\_^EYEjlk�d]�z\�m�\n¼áf���mE{�jz`}¹ºV�v5mE`�YE[]\_mJfËknj�sb\�fºdZ^.`�[w¼Á`cg¥dc��Ò}�»d]h�dwhE`}`�ÕEg¥`�^Edw��\_m�\n¼�dwhp`
mE\���fw`H��mêdwhE`�f���mE{�jz`2mE`�Yp[w\�mêfw�zs²YEj�kndw��\_mpfÍoeYp`Sd]\²d]hE`HãpmE�zdw`�f�����`2`¥��`cg¥d]fcÐZxÍhE�lfÍhE\_jloEfÌ`�Ñ�`�m
¼Á\_[Îd]hE`}^.`ckn¾efÎ\eg�g�YE[]�zmE{�k�dËd]hE`}fºd]`�^pfZ\n¼pd]hE`1kn^p^Ejz��`cobfw|�mJkn^ed]��gÌãp`cj�o 1G; L4N)aÁå�q���knjzdwhE\�YE{_h²dwhp`
oe`cmpf��zdº|²oE|�mJkns���gcfË�lfË`�m�dw��[]`�j�|utpk�f�`~o²\�m�oe�»��`�[]`�m�d]��k_jE`cÓ�Ypkndw��\_mpfËk_mpob\_mE`}ÒÌ\_YEjlo²dwhE`c[w`�¼Á\_[]`
mE\_d1`¥Õe^J`~g�d1fwYpgih�knmÏ`¥ÕEg¥`cjzj�`�m�d}s�k�d]gihÏ¼Á\�[Í¼Ak_f�d}gihJknmE{�`cfÍ��mÏk�g�dw��Ñ)�»dº|�Ð

�4n ; L4N z �P}!m&g�[2\rc-`�`ba�ceXP^Sc-^Scw^*Z�ce[3ceX�Y2grVPk�a�sj\jg�ce~�Y2Z�^�i&^*mlVPk�ceV/g�mwY3gWVPa�heX�ceVPY2m&g�m>��a$X/VPY2~�a�V�ced�a�^`�[3ceZ�a�k�a4XPa-�



xÍhE`Sfw��suYEjlk�d]�z\�mpfËknjlf�\4fwhE\�Ò%dwhpkndZdwhE`c[w`1gcknm�t.`Sk�tE��{4oe�»��`�[]`�mJg¥`1t.`¥dºÒÌ`�`cmb¹ºV�v knmpo��EU1�
mE`cYE[w\�mpfHÒ}�»d]h5[]`�mE`cÒÌk_jCÐ�QÌ`cgcknYpfw`u\_¼ZdwhE`�k_gcg¥YEs²YEjlk�dw��\_m5\n¼Zd]hE`²[]`¥¼Á[ik_g¥dw\�[w|Ï`¥��`cg¥d]f2\n¼Ök_jzj
¼Á\_[]s�`�[4fw^E��¾_`cf���m�dwhE`�gck_fw`²\_¼Ì¹ºV�v�mE`�Yp[w\�mpfHdwhE`�k�g�dw��Ñ)�»dº|�äuaAå�q2��f�{�`�mE`c[]k_jz|�j�\�ÒÌ`�[2dwhpk_m
¼Á\_[2d]hE`��eU1� mE`�YE[]\_mJfSÒ}�zdwh�[w`cmE`�ÒÍknjÎknmJo�dwhp`bhp�z{�hE`�[2dwhp`�k_tpfw\_j�Yedw`�k_g¥dw�zdwÑ)�»dº|�j�`�Ñ�`�j?dwhp`
tE��{_{�`�[Í��f}dwhE`4oe�z��`�[]`�mpg�`2t.`¥dºÒÌ`�`cm�tJ\_dwh=Ð

� � Ú Ù Ê �wÜSÆ)ÝºÚ Ù Æ

¹�mbdwhE�lfË^pk_^J`c[ZÒÌ`1oe`�[]�zÑ�`cobknmb`¥ÕEk_g¥d©oe�z�.`c[w`cm�d]��k_je`cÓ�Ypkndw��\_m�oe`�mJf��zdº|²oe|)mpk_s���gcf?¼Á\_[©k2^.\_^EYe�
jlk�dw��\_m�\_¼�¹ºV�v5mE`�Yp[w\�mpfZf�d]kn[wdw��mE{2¼Á[]\_s d]hE`1s��lg¥[]\�f]g¥\_^p��gcknje`cÓ�Ypkndw��\_mpfË¼Á\_[©k�fw�zmp{_j�`}mE`�YE[]\_m�Ð
xÍhE�lf1oe`cmpf��zdº|êoE|�mJkns���gcf1knj�j�\�Ò1f}k�g¥\_s�^EYJk�dw��\_mJknj�|�`���g¥��`�m�dSfw�zs²YEjlk�dw��\_mÏ\n¼ZkbÒ}hE\�jz`�^.\_^e�
YEjlk�d]�z\�mê\_¼?mE`cYE[]\_mpfcÐ
¹�m�¼ÁYEdwYE[]`²ÒÌ\_[]¾ÏÒÖ`²ÒÌk_m�dHdw\Ïf���suYEjlk�d]`²k+mE`¥dºÒÌ\_[]¾ê\_¼Ög¥\�mEmE`~g�dw`~o�mE`cYE[w\�mpknjy^J\�^EYEjlk�d]�z\�mpf�Ð
¹�m%fwYpgih¸k�mp`¥dºÒÌ\_[]¾5\n¼1^.\_^pYEj�kndw��\_mpfêaÁ��mpoe`�Õ)`~o¸`�Ð {JÐ�t)| ��q��Zk5fw`�jz¼¢��g¥\_mJf��lfºd]`�m�d²fw|efºd]`�s \n¼
oe�z�.`c[w`cm�dw�lknj}`cÓ�Ypkndw��\_mpfbtpk�f�`~o%\�m%d]hE`�^.\_^EYEjlk�d]�z\�m�� f " a �Ëè�å � �åwNcq�knmJo"ä²a �Ëè�å�q�`�s�`�[]{_`~f²�z¼ÒÌ`Hg¥\�mpf�dw[ikn��mb\�YE[if�`cjzÑ�`cfÎd]\umE`cYE[w\�mpknjJ^J\�^EYEjlk�d]�z\�mpf©g�\_mEmE`~g�d]`co�fw|)mpkn^ed]��gcknj�jz|�k_gcg¥\�[]oe��mE{�d]\
dwhp`�g�\_mpf�dw[ikn��m�d]fH{_��Ñ_`cm5t)|�dwhE`�^.\)\_jËoe`�ãpmE�zdw��\_m�ç ���¬Ð²¹�m5d]hE��f�gck_fw`_��dºÒÌ\+mE`cYE[]\_mpfRASk_mpo�?
t.`�j�\_mE{udw\u^.\)\_jlf ��k_mpo �©���z¼ � 2I� � 3�� a �Ëè$�yq�Ð©xÍhp��fÌknj�jz\�Ò1f©Ypf©dw\uÒ}[]�zdw`1¼Á\�[©d]hE`Hfw|)mpkn^Edw�lg
g¥\�s�^J\�mE`�m�d}\n¼?dwhE`�s�`csutE[iknmE`�^.\nd]`�m�dw�lknj

1 ;ML$N a �Ëèwå�q	3 �
�

� a �Ëè �yqp' 

�
op� % � aKJ � � % q�äua��Zè�å 5E� % q Q a=���)q

%Sfw��mE{%d]hE` knj�^Ehpkn�C¼ÁYEmJg�dw��\_m � aKJ � � % qÏk_fÏ��m�dw[]\)oEYpg¥`~o7��m a � q���knmpo9k
	wmE�lg¥`��%[w`~f�^.\_mJf�`��
¼ÁYEmpg¥dw��\_mO��¼Á\_[²dwhE`Ï��mE^EYed�g¥YE[][]`�m�dud]�zs�`�g¥\_Yp[]fw`+k�¼¢d]`�[�k5fw^E��¾_`_�ËÒÌ`�g�knm%Ò}[w�zdw`ê`cÓ.ÐÌa=���)q
Ypfw�zmp{�oE�»��`�[]`�m�dw�lknjá`~Ó�Ypk�d]�z\�mpfÖdwhpknd1Ypf�`�ä²a��Zèwå�q}k_fÍ��mE^EYed~ÐZxÍhE�lf}[w`~f�Ypj»difÖ��m�k�f�|ef�dw`�sÀdwhpknd
�lfÍtpk_fw`coÏ`�m�d]�z[]`�j�|�\_m�oe�z�.`c[w`cm�dw�lknjá`cÓ�Ypkndw��\_mpf}k_mpoê��f}Ñ�`�[]|�gihE`ck_^+d]\�g¥\�sb^pYedw`�Ð


 ��� �=È&� Ù Ê ��Æ���4���j����h&h-a4X*V¢c-g�s���� �/�,�&ceg � a�~�~�a�g,�r¦_mfsja�[2Y3g�h¡g�a�xjXPm&g�c-[/c-^*^*a�~¢��[2Y2a�^�����k�a�meX*\ c-g�s�Y2~�`�[2a��~�a4gfV�c>VPY2m&g,���
© �"!$#�%'&�(�)+*,�"-.#�-0/1(-«�i2�43jz15�} �6�4587�3�£,�4589;:ji<7;=8=>�-�� 7>�@?:�BAwa4XP^KVPg�a4X��DC!m&`�x�[3ceVPY2m-g sf\jg�c-~�Y2Z�^�mevS^*`�Y2djY2g�h�g�a�xjXPm&g�^�����c-^KV¥V*X�c-g�^*Y2a�gWVP^�i{c-^K\jg�Z�k�XPm-g�m-x�^^KV�c>VPa�^¥c-g�su[2mWZ$dfY2g�hj�D��© �"!$#8%�&�(�)E*F�>-.#;-0/1(-«�iG��7H� :83>£HI85jiG7;=8=�=j�� 3e�@?:��Awa4XP^KVPg�a4X�ceg�sJ���<�/�+�-c-g � a�~�~�a�gp�LK¥^*^*mWZ�Y3ceVPY2��a_~�a4~�m-X*\�Y2g c�g�a4V5��m-XPd m-vNM ^*`�Y2dfY2g�hPOg�a�x�XPm-g�^��Q��© -0R'(�!TSei,3>�6�43�5>£F�4U�:ji��458587f�� :-��V¥�H? �"W�g�Y2h&kWV��YXw\jg�ce~�Y2Z�^�mev!a�g�Z�mfs�Y2g�h
Y2g�c
`bm-`�x�[3c>VPY3m-g�^�mev g�a�x�XPm-g�^��'Z>['\¥©$«B[^]'_"`e¬a/0(8%6(Tb�`-i
c 5>� 9�3;:e£"9�U8Ufi<�458987f�� c ��V¥�,? �BW�g�Y2h-kfV��+Xw\jg�ce~�Y2Z�^9mevd��g�Z4mfs�Y2g�h�Y2g�e9a�x�XPm-gfC!m&`�x�[3ceVPY2m&g�^���Ufm&~�a�Awa�g�a4X�c-[/¦�c>VPk�a��~�c>VPY2Z�c-[,��a�c>VPx�XPa�^��Q��© �"!$#8%�&�(�)E*,�"-g[3iG��7H� :h9�3�£ c ��IjiG7;=8=8=f�� Ue�ji!���,Y0�kK g�a4x�X�c-[�~�mfs�a�[�mevwZ�m-gWVPm&x�X�Y3gWVPa�heX�ceVPY2m&g Y2g VPk�a_`jXPY3~�c>X*\ �fY2^*x�ce[¥Z4m-X*VPa4�{�l��© �"!$#8%
&�(;)E*,�"-g[3iY�4=jz0:W} � 58=�3>£"5;:h=fi���585�Ij�� 9>� � �Hm9�8� x�Z$dW��a4[3[0�Gn�«P-0!$(�§��Po�-0/1(e«p-.(rqG_�©T(;!P© -0/1oT#8%P��© �"!$(hs�/1(�%6(Tb�`H[Bm�c-~¢��XPY3s�h-aDtwg�Y2��a$XP^*Y2V5\�C�XPa�^*^�i
m�ce~r�jXPY sjh&a&iB��58I8If�� Ie� � �+¤���?EY2[2^*m&g c-g�sk����X¢��m�m���c-gp�u���jZ�Y]V�c>VPm-X*\ ceg�s¨Y2g�k�Y2��Y2VPmeX*\¨Y2gWVPa4X�c-Z4VPY2m-g�^�Y2g [3mWZ�c-[2Y6v�a�s`bm-`�x�[ c>VPY2m&g�^�mev+~�mfs�a�[pg�a4x�XPm&g�^��QwD/1( *>_"`-¬�[<Z>[3iB��7H�x��£>7�:�i<�458987W�


