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¥8¦ sQ§¨p6q©j_��nX�«ªg�©q�sQ¬®sQ§t��s`¯°��q©ª ¦ jOlQp'¯±¯_ª(d6²usQ§�p´³�µgsJf¶�«sQq�d6· ¬�sJl�h�p6�ij°�©¬F��pr��f ¦ §©j_¬¸j_q©j_¹sJ�Qm
º&d6� sQ¹ZsQ§J»Q§tsJl`sQ�iq�§�sJ�©sJp6§¨l�h��©h�d6���yqth�prquqth�s,p6qtq`p]j_��¬�sQ�Mq¼d6·ghij_nh ¦ sQ§©·½dZ§t¬Fp6��l`s¾·Sd§�p�¹6p6§©j_sQq©ª
d6· ¦ p6§`p]¯¿¯Às`¯�p ¦�¦ ¯¿j°lQp6q©j_d���Á¬Fp]ª�§tsJÂZwij_§ts�q�h�s�p]¹'p'j±¯°p6bij¿¯¿j_q©ªFd6·u¹6p6§©j°p6�iq¨�Ud6·us`µij°�©q©j_��n ¦ §©j_¬¸j_q©j_¹sJ�
d§�pf�fZj_q©j_d��p'¯8¯_d'�&ÃÄ¯ÀsQ¹Zs`¯�¬�sJl�h�p6�ij°�©¬F�¸besJ�©qF�©wij_qtsJfÅ·Sd§�� ¦ sJl�j¿³~l(p ¦�¦ ¯¿j°lQp6q©j_d���Qm ¥ ��sCp ¦ Ã
¦ §tdiplth�q�d<pf�fi§tsJ�t��jÀ��n�qthij°�´��sQsJf�j°�´qtd(d6²usQ§Fp6��pf�p ¦ q¨p6bi¯_sXp6��fÆs`µgq�sQ���Çj_bi¯Às(d ¦ sQ§¨p6q©j_��n
�©ª��©qtsQ¬:sQ§���s`¯Èm�ÉÇ��qthij°� ¦ p ¦ sQ§J»Ê� s ¦ §tsJ�©sQ�iqFp�¬�d�fis`¯�·½d§�pf�p ¦ q©j_¹s$db�Ë©sJl`q¨�¸p6��f�p�t�«dÃ
l�j°p6qtsJfÆ¬�sJl�h�p6�ij°�©¬F�	�8hij°l�h�¬Fp]ª�b�sCw��«sJf�·Sd§�qth�s(fisQ¹s`¯_d ¦ ¬�sQ�iqFd6·�hij_nh ¦ sQ§©·Sd§t¬Fp6��l`s
d ¦ sQ§¨p6q©j_��nF�«ªg�©q�sQ¬ÌZsQ§t��s`¯°�Ê·½dZ§ ¦ pr§¨p]¯¿¯_s`¯Íp6��f$fZj°�©qt§©j_b�w�qtsJf��©ª��©qtsQ¬F�Qm¾Î¶s�w��«s�qth�s�¬�d�fis`¯�q�d
j_¬ ¦ ¯_sQ¬�sQ�iq8p�l�¯°p�t�¤d6·~¬¸wi¯_q©j ¦ §td�l`sJ�t�©d§¤¯Àd�l�g�Ê��p6¬�s`¯_ª»ipf�p ¦ q©j_¹s�¯_d�lt��U�&hijOl�h$pf�p ¦ qUqth�sQ¬�Ã
�©s`¯_¹sJ��plQl`dZ§¨fZj_��nÏq�d�w��©sQ§tÃ ¦ §�d'¹Zj°fisJf$pf�p ¦ q¨prq©j_d� ¦ dr¯±j°l�j_sJ�&qtd��©wij_q8p6�Mª�p ¦�¦ ¯¿j°lQp6q©j_d�	¯_d�ltZj_��n
¦ p6q�qtsQ§t�umUÐ���jÀ��n¸p���s`¯±¯_ÃSi��d6�8��¬¸wi¯_q©j ¦ §tdgl`sJ���©d§ p ¦�¦ ¯±j°lQp6q«jÀdZ�u»�qth�s8Ñu§`pJ¹Zs`¯±¯¿j_��n	ÒMp]¯_sJ�,Ó¾sQ§¨�«d�
¦ §tdZn§¨p6¬C»6��s8fisQ¬�d���«qt§¨p6qts�qth�s ¦ sQ§©·½dZ§t¬Fp6��l`s�pZfi¹'p6�iq¨p6ns�d6·upf�p ¦ q©j_¹sÁ¯Àd�l�g�¤d'¹ZsQ§Us`µMj°�©q©j_��n
¯_d�lt��Qm

Ô d6¯¿¯ÀsQnZs�d6· Ô d¬ ¦ w�q«jÀ��n
Õ sQd§�n6j°p¸Éc���©q«jÀq�w�qts�d6·UÑusJl�h���d6¯_dnª
Ö q©¯°p6�iq¨p�» Õ sQd§tn6j°p ×ØZ××Ù]ÚgØZÙÛØ



Ü Ý�Þ  u¡uß�à3áÏ£U ¾â¨ß Þ

ÓUp�©qã§tsJ�©sJp6§`lth���j_qth ¦ p6§¨p]¯¿¯_s`¯�p6��f�fZj°�©q�§©j_b�w�qtsJfB¬Fpl�hijÀ��sJ�äh�p��fisQ¬�d���«qt§¨p6qtsJf�q�h�p6q¸qth�sCp6qtq¨p'jÀ��¬´sQ�Mq
d6·�hijÀnZh ¦ sQ§©·½dZ§t¬Fp6��l`s�§�sJÂwij_§tsJ�ãqth�sFl`w��«qtd¬¸j_åJp6q©j_d��d6·�d ¦ sQ§¨prq©j_��nX�©ª��©qtsQ¬æ¬�sJlth�pr�ijO�«¬F�¸p6��f ¦ dr¯±j°l�j_sJ�
qtd<�«wijÀq$sJpZlth1l�¯°p�t�	d6·Ïp ¦�¦ ¯±j°lQp6q«jÀdZ� ¦ §tdn§`p6¬F�Qm1ç�d§Fs`µ�p6¬ ¦ ¯_s»Á·½d§	§tsJp]¯_ÃSq©j_¬�s�p ¦�¦ ¯¿jOlQprq©j_d���$s`µ�sJl`w�qtÃ
j_��n¶d���©h�pr§tsJf�¬�sQ¬�d§�ª¶¬¸wi¯Àq«j ¦ §�dgl`sJ�t�«d§¨�Q»Êqth�s$db�Ë©sJl`qtÃSb�p�«sJf�d ¦ sQ§¨prq©j_��n<�©ª��©qtsQ¬èsQ§���s`¯O�´fisJ�tl`§©j_b�sJf
j_�<é¿Ò Õ�ê ÛiëQì�¬¸w��©q8dr²�sQ§��©sQ¹sQ§¨p]¯u§ts ¦ §�sJ�©sQ�Mq`p6q©j_d���&d6·ÍdZb�Ë�sJl`q`�8p6��f$dZb�Ë�sJl`qÁjÀ�i¹d�lQp6q©j_d���&qtdF�©w ¦�¦ d§tq�qth�s
fZj¿²usQ§tsQ�Mq�fisQn§tsQsJ�&d6·,l`dw ¦ ¯¿j_��n�»yq¨p�©	n§¨pr�Mwi¯°p6§©j_q©j_sJ�Q»yp6��f3jÀ�i¹d�lQp6q©j_d�(�©sQ¬Fp6�iq©j°lQ�8s`µij°�©q©j_��n	j_�C§tsJp'¯ÀÃSq«jÀ¬´s
p ¦�¦ ¯¿j°lQp6q©j_d���Qé Õ ÒMìÇm=Òw�lthBs`µ ¦ sQ§©j_sQ��l`sJ�	j_��q�h�s$§tsJp]¯_ÃSq©j_¬�s¶fid¬Fp]j_�=p6§ts$¬¸j_§t§tdZ§tsJf�bMª���d§�(j_��¬¸wi¯_q©j_Ã
¦ §td�l`sJ�t�©d§8�tl�h�sJfiwi¯¿j_��n�é Ô8Ô í Ó,Û×e» ê�íuí ÛÛZìyqth�p6q8fisQ¬�d���«qt§¨p6qtsJ�Áqth�s�j_¬ ¦ d§�q¨p6��l`s�d6·Uw��Çj_��nFp ¦�¦ ¯¿j°lQp6q©j_d��Ã
fis ¦ sQ��fisQ�iqãj_�i·½d§�¬Fp6q©j_d��d§Ïp'¯ÀnZd§©j_qth�¬F�2�8hij¿¯Às$¬	p6j_��n(�tlth�sJfiwi¯¿j_��n<fisJl�j°�Çj_d���QmÅÒ6j_¬¸j¿¯°p6§©¯_ª»U·Sd§¸�tl�j_sQ��Ã
q©j¿³~l�p ¦�¦ ¯¿j°lQp6q©j_d���äs`µgsJl`w�q©j_��n(d�<fZj°�©q�§©j_b�w�qtsJf�¬�sQ¬�d§�ªX¬	plthij_��sJ�Q»¾qth�s	�©w ¦�¦ d§�q�d6·8¬¸wi¯_q©j ¦ ¯ÀsC�«sQ¬Fp6��Ã
q©j°lQ�ãd6·8q¨p�©¶l`d¬´¬Ïw��ij°lQp6q«jÀdZ��bMª(¯_d6�8ÃÄ¯_sQ¹s`¯8d ¦ sQ§¨p6q©j_��n¶�©ª��©qtsQ¬î¬´sJlth�p6�ij°�©¬	�Qé¿Ò ê�ï Ø6ì�d§ãbMª<l`dZ¬ ¦ j¿¯ÀsQ§�Ã
nsQ��sQ§¨prqtsJf�l`d¬�¬¸w��ij°lQp6q©j_d��¯¿j_b�§¨p6§©j_sJ�QéÀÒ ê Î ï�ð ì8h�p�äb�sQsQ�ñ�«h�d'�&��qtd(sQ��h�p6��l`s¶p ¦�¦ ¯¿jOlQprq©j_d� ¦ §tdZn§¨p6¬
¦ sQ§«·½d§�¬Fp6��l`s8�Çj_n�ij¿³~lQp6�iq©¯_ªm í p�©q«¯Àª»Z§tsJl`sQ�iq,§tsJ�©sJpr§¨lth¸pf�fi§tsJ�t��jÀ��nãs`ò3l�j_sQ�MqÊ¬�sQ¬�d§�ª�¬�d�fis`¯°�¾·Sd§Í�«h�p6§tsJf
¬�sQ¬�dZ§tª~éÀÒMó Õ�ï Ù�ì�p6��f2·½dZ§ÍfZj°�©qt§«jÀb�w�q�sJf¸¬�sQ¬�d§�ª~éôº Ö�ï ØQì�¬FpZlthij_��sJ�¾h�p�¾¬FpZfisUj_q,l�¯_sJp6§Uqth�p6q¾qth�s8�©w ¦�¦ dZ§tq
d6·�¬Ïwi¯_q©j ¦ ¯_sX�«sQ¬Fp6�iq©j°lQ��d6·8¬�sQ¬�dZ§tª¶l`d���Çj°�©qtsQ��l`ª<lQpr�¶§tsJ�©wi¯_qãj_�¶j_¬ ¦ §td6¹sQ¬´sQ�Mq¨��j_� ¦ p6§`p]¯¿¯Às`¯ ¦ §tdZn§¨p6¬
s`ò3l�j_sQ��l`ªm

Ñ�hij°� ¦ p ¦ sQ§us`µ ¦ ¯_d§tsJ�¼qth�s �«w ¦�¦ d§tq¼d6·�p ¦�¦ ¯±j°lQp6q«jÀdZ� ¦ §tdnZ§¨p6¬F�ebiª�sQ§���s`¯ÀÃÄ¯_sQ¹s`¯~pZ�t�©sQ¬¸bi¯_ª�d6· ¦ §tdnZ§¨p6¬�Ã
� ¦ sJl�j±³~lã¬�sJl�h�p6�ij°�©¬F�&p6��f ¦ d6¯¿jOl�j_sJ�QévÎ í º�Û ð ìÇm�ÎÅs�pf�fi§tsJ�t�&qth�s�·Sd6¯¿¯Àd6��j_��n$Âw�sJ�«q©j_d���Qõ

ö º&d6�÷pr��d ¦ sQ§¨prq©j_��n<�©ª��©qtsQ¬èsQ§���s`¯Èøù��p6b��©qt§`pl`q©j_d���ãb�s�§ts ¦ §tsJ�©sQ�iqtsJf��©d¶q�h�p6q¸qth�sQª?lQpr��fisQqtsJl`q
l�h�p6��nsJ�Êj_�(p ¦�¦ ¯¿jOlQprq©j_d�(§tsJÂwij_§tsQ¬´sQ�Mq¨��p6��f$pf]Ë©w��©q8q�dF�©wij_q��©w�l�hXl�h�p6��nsJ�`ú

ö Ö §ts(qth�sC§�w��Mq©j_¬�s¶l`dM�«q¨�¸j_��l`w�§t§�sJf�biªñ�«d¬�sXfiªi��p6¬¸j°l(pf�p ¦ q`p6q©j_d�¶Ë©w��©q©j¿³�sJf=biª�qth�s ¦ dM�t��jÀbi¯_s
¦ sQ§©·½dZ§t¬Fp6��l`sãnMp]j_���`ú

ö Î=h�p6q8b�pZ�Çj°l�¬�sJl�h�p6�ij°�©¬F�8pr§ts�§tsJÂZwijÀ§�sJf$·Sd§8fiªi��p6¬¸j°l�sQ§���s`¯Ípf�p ¦ q¨prq©j_d�yú

Éc�(qthij°� ¦ p ¦ sQ§]»���s ¦ §�sJ�©sQ�Mq�p�¬�d�fis`¯¾·½d§�pf�p ¦ q©j_¹sãdb�Ë©sJl`q¨�QmÊÎ¶s�w��©sãqthij°�8¬´dgfis`¯Uqtd¸j_¬ ¦ ¯_sQ¬�sQ�iq�p
l�¯°p�t�¼d6·�¬Ïwi¯_q©j ¦ §td�l`sJ�t�©dZ§u¯_d�lt��Q»pf�p ¦ q«jÀ¹ZsU¯_dgl���Qm Ö f�p ¦ q«jÀ¹ZsU¯_dgl��db�Ë©sJl`q¨�ufisQq�sJl`qÍl�h�p6��nsJ��j_�äp ¦�¦ ¯±j°lQp6q«jÀdZ�
fis`³���sJf�¯_d�lt�p6qtq�§©j_b�w�qtsJ��p6q¸§tw��iq©j_¬�s»8p6��f�pf]Ë©w��©q¸qtd<�«w�lth�l�h�p6��nsJ�¸biª�w��Çj_��n?p ¦�¦ ¯¿j°lQp6q©j_d�=� ¦ sJl�j¿³~l
pf�p ¦ q`p6q©j_d� ¦ d6¯¿jOl�j_sJ�Qm�ÉÇ��qthij°� ¦ p ¦ sQ§]»U��s3fisQ¬�dZ���©qt§¨p6q�s�qth�p6q¸qth�s$pf�fisJfÅ§tw��Mq«jÀ¬´sCl`dM�©q¸d6·�fiªM��pr¬¸j°l
pf�p ¦ q`p6q©j_d�´jO�&dw�q©��s`j_nh�sJf	bMª	qth�s�sQ���©wij_��n ¦ sQ§©·Sd§t¬	p6��l`s�nMp]j_���Q»�w���jÀ��n	¬�sJp�«w�§tsQ¬�sQ�iq¨�Êd�Cp�×Ù¸��d�fis
ê�ê�ûüê w�qtqtsQ§«ý�ª Õ Ó ð ØØZØ�¬¸wi¯_q©j ¦ §td�l`sJ�t�©d§]m

Ñ�h�s¸��s`µ�q��©sJl`q«jÀdZ�C¯¿j°�©q¨��pä·SsQ�ü§ts`¯°p6q�sJfC§�sJ�©wi¯_q¨�&·½§�d¬þdw�§ ¦ §tsQ¹ZjÀdZw���§tsJ�©sJp6§¨l�h(qtd�¬�dZq©j_¹'p6qtsãqth�s¸w��©s
d6·8pf�p ¦ q©j_¹s	db�Ë©sJl`q¨�Qm�ÒsJl`q©j_d�?×´j_�iqt§td�fiw�l`sJ�ãqth�sF��dZq©j_d����d6·8§tsJl`dZ�i³�nw�§¨p6bi¯_s$p6��f¶pf�p ¦ q«jÀ¹Zs�db�Ë©sJl`q¨�Qm

ð



ÒsJl`q©j_d�¸ÿ�fisQ¬�d���©qt§`p6qtsJ�¼qth�s�w�q©j¿¯±j_q©ª�dr·~�©w�lth¸db�Ë�sJl`q¨��·Sd§�¬¸wi¯_q©j ¦ §td�l`sJ�t�©d§,�«ªM��l�h�§td�ij_åJp6q©j_d�´w��Çj_��n�qth�§tsQs
j_¬ ¦ ¯_sQ¬�sQ�iq¨p6q©j_d���¤d6·�p���s`¯¿¯_ÃSM��d6�8�	¬¸wi¯Àq«j ¦ §�dgl`sJ�t�«d§ p ¦�¦ ¯¿j°lQp6q©j_d�u»�Ñ¼§¨p]¹s`¯¿¯¿jÀ��n	ÒMp]¯_sJ�ÊÓ¾sQ§¨�©d�ya�Ñ�ÒMÓ�x ¦ §tdÃ
n§¨pr¬CmUÑ�h�s�j_¬ ¦ ¯_sQ¬�sQ�Mq`p6q©j_d�Cdr·¤pf�p ¦ q©j_¹s�¯_d�lt��8p6��f��©d¬�s�b�p�Çj°l�¬´sJp�©w�§tsQ¬�sQ�iq¨�8fisQ¬´d���©qt§¨prq©j_��n�qth�s
¦ sQ§«·½d§�¬Fp6��l`s ¦ sQ��p]¯_q©j_sJ��fiw�s�qtd�¬´d�ij_qtd§©j_��n¸d6·y¯_dgl� ¦ p6§¨pr¬�sQqtsQ§¨�Êp6��f�§�sJl`d�i³�nw�§¨p6bij¿¯¿j_q©ª3p6§�s�fZj°�tl`w��t�«sJf
j_�3�«sJl`q©j_d����mÊÒsJl`q©j_d����l`dZ¬ ¦ p6§tsJ�Êdw�§Ê� dZ§t¸��j_qthF§�s`¯OprqtsJf	§tsJ�©sJp6§`lthFpr��f¸³���p]¯¿¯_ª»y�©sJl`q©j_d��ë2l`dZ��l�¯Àw�fisJ�
qth�s ¦ p ¦ sQ§�pr��f ¦ §tsJ�©sQ�iq¨�8�©d¬´s�·½w�qtw�§�s�fZjÀ§�sJl`q©j_d���Qm

� � ¡�����â¨ß2áÏ�
	 ß�¡��

Éc��é�ÅÒ ï ×]ìc»��s�j_�i¹sJ�©q©j_nMp6q�s8qth�s�pfi¹'p6�iq¨p6nZsJ�¾d6·�fiªM��p6¬äjOl�l`d�i³�nw�§`p6q©j_d�´·½d§,pã� ¦ sJl�j¿³~l�l�¯°p�t�Êd6·yd ¦ sQ§`p6qtÃ
j_��n��©ª��©qtsQ¬ ¦ §©j_¬¸j_q©j_¹sJ�Qõ¾qth�di�©s�w��©sJfã·Sd§�q`p�©�dZ§�qth�§�sJpf¸�©ªM��l�h�§td�ij_åJp6q«jÀdZ�um,Ð���jÀ��n�pr§tq©j¿³~l�j°p]¯~��d§tiÃÄ¯_dMpf��
d�Cp û Ð� Ö ¬¸wi¯_q©j ¦ §tdgl`sJ���©d§J»���s�fisQ¬�dZ���©qt§¨p6q�s�qth�prqJõ

ö ÉÇ� û Ð� Ö ¬Fpl�hij_��sJ�Q»�� ¦ j_��¯_dgl����l`d����jO�«qtsQ�Mq«¯Àª$dZw�q ¦ sQ§©·Sd§t¬ bi¯Àd�l�j_��n	¯_dgl�����8h�sQ�Cq�h�s��iw�¬ÏbesQ§
d6· ¦ §�dgl`sJ�t�«d§¨�¼s`µ�l`sQsJf��¾qth�s��iw�¬¸b�sQ§¾d6·�qth�§tsJpf���m�Ñ�hij°�¼j°�Ufiw�s�qtd�q�h�s,§tsJfiw�l`sJf2¯°p6qtsQ��l�j_sJ�Udr·~l`§©j_q©j°lQp]¯
�©sJl`q«jÀdZ�XplQl`sJ�t� ·½d§�� ¦ j_�C¹��QmUbi¯_dgl�ZjÀ��n´¯_dgl���Qm

ö Î=h�sQ�1¬¸wi¯_q©j ¦ ¯_s¶qth�§tsJpf��	dZ�ñsJpZlth ¦ §td�l`sJ�t�©d§Cpr§tsXlQp ¦ prbi¯ÀsÅd6·Ï¬Fprj_��n ¦ §tdnZ§tsJ�t�Q»�qth�s(w��©sÅd6·
bi¯_d�ltZj_��n�jO� ¦ §ts`·½sQ§�§tsJf�sQ¹sQ��·Sd§¸·cp]j_§©¯_ª��©¬Fp]¯¿¯�l`§©j_q©j°lQp]¯��©sJl`q©j_d����» �Çj_��l`s(� ¦ j_���ijÀ��n ¦ §�sQ¹sQ�Mq`�¸qth�s
¦ §tdZn§tsJ�t��dr·Ídq�h�sQ§ q�h�§tsJpf�����dq�l`w�§t§tsQ�iq©¯_ª$�Áp'jÀq«jÀ��n´d�Cp�l`§©j_q©j°lQp]¯,�©sJl`q©j_d�um

ç�w�§�qth�sQ§t¬�d§�s»6qth�s�s`µ ¦ sQ§©j_¬�sQ�Mq`� �«h�d'��q�h�p6qÍpr�Mª2¯Àd�l�j_��n¸¬�sJl�h�p6�ij°�©¬ d6²usQ§tsJfãbiª�p6�¸d ¦ sQ§¨prq©j_��nÏ�©ª��©qtsQ¬
sQ§t��s`¯��©h�dwi¯°f ¦ sQ§t¬¸j_q$qth�s$¬äj±µ�sJfBw��©sCdr·Ï� ¦ j_���ijÀ��ne»�b�pZltiÃSd6²ü� ¦ j_���ij_��n�»�p6��fÆbi¯_dgl�j_��n=p�¸�8p]j_q©j_��n
�©qt§`p6qtsQn6j_sJ�Qm Ñ�h�s<fisJ��jÀnZ�ñdr·äp�§tsJl`d�i³�nZw�§¨p6bi¯_s(¯_dgl��dZb�Ë�sJl`q	j°� ¦ §tsJ�«sQ�MqtsJfñjÀ� é�ÅÒ ï ×]ì�d6²usQ§©j_��n��©w�l�h
¬¸wi¯_q©j ¦ ¯Às¸�8p]j_q©j_��nF�©q�§¨p6qtsQn6j_sJ�Qm

Ö §tsJl`d�i³�nw�§¨prbi¯Às2¯_dgl�FdZb�Ë�sJl`q ¦ sQ§t¬¸j_q¨�&qth�s�s`µ ¦ ¯¿j°l�jÀq�p'¯Àq�sQ§¨p6q©j_d�(a��«q¨p6q©j°lQp]¯¿¯_ª3pr��f��Jd§�fiªi��p6¬¸j°lQp]¯¿¯_ª�x
d6·Uj_q¨���8p]j_q©j_��nCp6��f(�tl�h�sJfiwi¯¿jÀ��n��¸b�sQh�p]¹ZjÀdZ§¨�Qm��¾µ ¦ sQ§©j_¬�sQ�iq¨����j_qth(§tsJl`d�i³�nZw�§¨p6bi¯_s¸¯_dgl������j_qth¶p	� dZ§tMÃ
¯_dMpf�nsQ��sQ§¨prqtd§�d�Xp$×Ù´��d�fis ê�ê û ê w�qtqtsQ§©ý�ª�¬Ïwi¯_q©j ¦ §td�l`sJ�t�©dZ§¸acw��Çj_��nXp´¬¸wi¯Àq«j ¦ §�dgl`sJ�t�«d§�¹sQ§`�Çj_d�(d6·
Ô qth�§�sJpf��Qé��w� ï�ð ì�pZ��qth�s�b�p�Çj°�`x8fisQ¬�d���«qt§¨p6qts�qth�p6q&qth�s�p ¦�¦ ¯¿j°lQp6q©j_d� ¦ sQ§©·Sd§t¬	p6��l`s�nMp'jÀ���&fiw�s�qtdFfiªiÃ
��p6¬¸j°l�§tsJl`dZ�i³�nw�§¨p6q©j_d�$dZw�q���s`j_nhCp6�iª ¦ sQ§©·Sd§t¬Fpr��l`s ¦ sQ��p]¯_q©j_sJ��lQp6w��©sJf	biª	qth�s�pf�fisJf$§�w��Mq©j_¬�s�l`di�©q¨�Qm
ç�w�§�qth�sQ§t¬�d§�s»g�«sQ¹sQ§¨p]¯�l`d¬�¬´d�i¯_ªFh�s`¯°f$bes`¯¿jÀs`·c��§tsQnMpr§¨fZj_��n�¬¸wi¯Àq«j ¦ §�dgl`sJ�t�«d§��©ªi��lth�§�d�ij_åJp6q©j_d�Xpr§ts�¹sQ§©j_Ã
³�sJfyõ

ö ç�d§8j_¬ ¦ §�d'¹ZsJf ¦ sQ§©·Sd§t¬Fp6��l`s»yp6�¶p ¦�¦ ¯¿j°lQp6q©j_d�¶§�sJÂwij_§tsJ�&¯_d�lt(�tlth�sJfiwi¯_sQ§¨�2qth�p6q�p6§tsã¬�dM�©q�p ¦�¦ §tdÃ
¦ §©j°p6q�s�·Sd§�q�h�s�¯_d�ltZj_��n ¦ p6qtqtsQ§�����s`µ�hijÀbij_qtsJf�biª(j_q¨�ãqth�§tsJpZf��Qm ¥ ��s	s`µ ¦ sQ§©j_¬�sQ�Mq	l`d¬ ¦ p6§tsJ�2qth�s
¦ sQ§©·½dZ§t¬Fp6��l`s8dr·�q�h�§tsQs�¯_dgl���tl�h�sJfiwi¯ÀsQ§`�ÊÚÏç Ô çÊÒ�»ÓU§©j_d§©j_q©ª»Mpr��f�º�pr��fid6²Cw��Çj_��n�p�l`d¬�¬�d�	l�¯OpZ�t�
d6·�¬¸wi¯_q©j ¦ §td�l`sJ�t�©d§Up ¦�¦ ¯¿j°lQp6q©j_d���QõUp ¦�¦ ¯¿j°lQp6q©j_d���Ê�©qt§tw�l`q�w�§tsJf�p�¼l�¯±j_sQ�iqtÃc�©sQ§t¹ZsQ§ ¦ §tdn§¨pr¬F�Qm�ç�d§��©w�l�h
p ¦�¦ ¯¿j°lQp6q©j_d����» ¦ §©j_d§©j_q©ª�¯_d�lt���s`µ�hijÀbij_q�qth�s�besJ�©q ¦ sQ§©·Sd§t¬Fpr��l`s��8h�sQ§tsJp�8ç Ô çÊÒã¯_dgl�g�Ás`µghij_bij_q�qth�s
��d§¨�«qJ»iqthMw��&fisQ¬�d���©qt§`p6q©j_��n�qth�s�j_¬ ¦ d§tq¨p6��l`sãd6·Íp ¦�¦ ¯¿j°lQp6q©j_d��Ãc� ¦ sJl�j_³~lã¯_d�ltC��lth�sJfiwi¯_sQ§¨�Qé�¶Ò ï ×6ìcm
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Length of Critical Section (in microsec.)

lock with no. of spin = 1
lock with no. of spin = 10
lock with no. of spin = 50

spin lock
blocking lock

ç¼jÀnZw�§ts ð õ í sQ��nZqth$d6·,l`§©j_q©j°lQp]¯¤�«sJl`q©j_d��j��Qm Ö�¦�¦ ¯¿j°lQp6q©j_d�Ås`µgsJl`w�q©j_d��q©j_¬�s

ö ÒsJl`d��f�s`µ ¦ sQ§©j_¬�sQ�iq�l`d¬ ¦ pr§tsJ�8q�h�s ¦ sQ§«·½d§�¬Fp6��l`s�dr·¤�©dZ¬�s�j_¬ ¦ ¯_sQ¬�sQ�iq¨p6q©j_d��Ãc� ¦ sJl�j¿³~l¸¯_d�lt(l`d��Ã
³�nw�§`p6q©j_d���¸a©l`sQ�Mqt§`p]¯¿jÀåQsJf�¹��Qm	fZjO�«qt§©j_b�w�qtsJfÅ¯_dgl���Q» ¦ p�t�Çj_¹s	¹g��mFpl`q©j_¹s´¯_dgl���`x¨»uq�h�sQ§tsQbMª�fisQ¬�d��Ã
�©q�§¨p6q©j_��n�q�h�s�pfi¹'pr�Mq¨prnsJ�¾d6·�lth�pr��n6j_��n�j_¬ ¦ ¯_sQ¬�sQ�iq¨p6q©j_d���Êqtdã§tsQÃSq¨p6§tnZsQq,�©w�lth´db�Ë©sJl`q¨�Uqtd�fZj¿²usQ§tsQ�iq
p6§`lthij_qtsJl`qtw�§`p]¯ ¦ ¯°p6q©·Sd§t¬	�ãa¨[lk�mnkpo¾·½§tdZ¬ Ð� Ö qtd û2¥�q  Ö »�·½d§¸fZj¿²�sQ§�sQ�Mq ¦ §tdgl`sJ���©d§ ¦ p6§tq«jÀq«jÀdZ���Q»
[]RS}lk&x¨m

ö Ñ�h�s´d ¦ q©j_¬Fp]¯,�8p]j_q©j_��n ¦ d6¯¿j°l`ª¶·Sd§�p´¯_dgl�¶fis ¦ sQ��f��¸dZ�Xq�h�sFp ¦�¦ ¯¿j°lQp6q©j_d�uøô�2¯_dgl�ZjÀ��n ¦ p6q�qtsQ§t�¶p6��f
lQp6��bes	j_¬ ¦ §td6¹sJf�biª<fiªM��pr¬¸j°lCl`d�i³�nw�§`p6q©j_d�um Ö qthij_§¨f��©sQq¸d6·�s`µ ¦ sQ§©j_¬�sQ�Mq`��p]¯_qtsQ§¨���«s`¯ÀsJl`q�sJf
p6q�qt§©j_b�w�qtsJ�´d6·�§�sJl`d�i³�nw�§¨p6bi¯_s�¯_dgl����qtdÅs`²�sJl`q	fZj±²usQ§tsQ�iq	�Áp'jÀq«jÀ��n ¦ dr¯±j°l�j_sJ�CfisQ¬´d���©qt§¨prq©j_��n¶qth�s
s`²usJl`q¾d6·�fZj¿²usQ§tsQ�iqu�8p]j_q©j_��n ¦ d6¯¿j°l�jÀsJ�¤d� ¦ sQ§«·½d§�¬Fp6��l`smUç�w�§tq�h�sQ§t¬�d§ts»]qth�sJ�©sUs`µ ¦ sQ§«jÀ¬´sQ�Mq¨�U�«w�nnsJ�©q
qth�prq�p�� ¦ sJl`wi¯Oprq©j_¹s�d§�pfi¹j°�©dZ§tª�¯_d�ltsr ¦ sQ§©·Sd§t¬F����s`¯¿¯u·Sd§�¹'p6§«jOprbi¯Àsã¯_sQ��nqth(l`§©j_q©j°lQp]¯Í�©sJl`q«jÀdZ���Qm

Î¶s$§ts ¦ sJp6q¸d��s$§tsJ�©wi¯_q�dr·�dw�§ ¦ §tsQ¹ZjÀdZw��¸§tsJ�©sJp6§`lthÅj_��ç¼jÀnZw�§ts ð �8hij°lth��©w�nZnsJ�©q¨�ãqth�p6q�p��8p]j_q©j_��n
¦ dr¯±j°l`ª(b�p�©sJf4d�¶fiªM��p6¬äjOlÏ·½sQsJfib�pl��ac§ts ¦ d§tq©j_��n$qth�s��©q¨prqts¸d6· p6�(db�Ë©sJl`qQx�j°��sJ�t�©sQ�iq©j°p]¯U·Sd§�j_¬ ¦ §td6¹sJf
p ¦�¦ ¯¿j°lQp6q©j_d� ¦ sQ§©·Sd§t¬	p6��l`smCÑ�h�s¸³�nZw�§ts3l`dZ¬ ¦ p6§tsJ�2qth�s ¦ sQ§«·½d§�¬Fp6��l`s�d6·�p6��p ¦�¦ ¯¿jOlQprq©j_d��w��Çj_��n¶l`d¬�Ã
bij_��sJfÆ¯Àd�l�g�#t�¹g��m ¦ w�§ts¶� ¦ j_� pr��f�bi¯_dgl�ZjÀ��n�¯_d�lt��Qm Ñ�h�s$³�nw�§�sX�©h�d6���¸q�h�s ¦ sQ§«·½d§�¬Fp6��l`s(d6·�qth�§tsQs
l`d¬¸bij_��sJf	¯_d�lt���Ú$d��s�qth�prq�� ¦ j_��� ð Ø¸q©j_¬�sJ�Áj_�ij_q©j°p]¯¿¯Àª(bes`·½d§�s�bi¯_dgl�ZjÀ��ne»�d��sãqth�p6q�� ¦ jÀ���H�ZØ�q«jÀ¬´sJ�8besQÃ
·Sd§ts�bi¯_dgl�ZjÀ��ne»up6��f$d��sãqth�p6q�� ¦ jÀ����dZ�i¯Àª$dZ��l`s�b�s`·Sd§tsãbi¯_dgl�j_��n�m�Ñ�h�sã§tsJ�©wi¯_q¨��fisQ¬�d���©q�§¨p6qts�qth�prq8qth�s
¯_dgl�¶� ¦ j_���ij_��n ð Ø$q©j_¬�sJ� ¦ sQ§©·½dZ§t¬F��besQqtqtsQ§ãqth�p6�(qth�p6q�� ¦ j_���ij_��n¶d��l`sä·½d§�l`sQ§�q¨p]j_�(¯_sQ��nqth��2d6·�l`§©j_q©j°lQp]¯
�©sJl`q©j_d����m8º8d6��sQ¹sQ§J»�q�h�s�¯_dgl�C� ¦ j_���ij_��nu�Ø´q©j_¬�sJ� ¦ sQ§©·Sd§t¬	����d§¨�©s�qth�pr�Cqth�s2¯Àd�l�X� ¦ j_���ij_��n ð Øäq©j_¬�sJ�
·Sd§ l`§©j_q©j°lQp]¯��©sJl`q«jÀdZ����d6·uqth�s��tp6¬�s&¯_sQ��nqthum,Ñ�h�s�§tsJ�©wi¯_q¨�Êd6·¾qthij°�,s`µ ¦ sQ§«jÀ¬´sQ�Mq��«w�nnsJ�©qÊqth�p6q�qth�s�d ¦ q©j_¬Fp]¯
�iw�¬ÏbesQ§Ud6·�j_�ij_q©j°p]¯�� ¦ j_���Udr·�l`d¬¸bij_��sJfã¯_dgl���U��j¿¯¿¯�fis ¦ sQ��f�d�¸¹6p6§©j_dw��,p ¦�¦ ¯±j°lQp6q«jÀdZ�3l�h�p6§¨pl`q�sQ§©j°�©q©j°lQ�,�©w�l�h
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p��j_q¨�¼¯_dgl�j_��n ¦ p6q�qtsQ§t�u»]¯_sQ��nqth¸d6·~l`§©j_q©j°lQp]¯~�«sJl`q©j_d����[JRS}0k,ç�w�§tqth�sQ§t¬�dZ§ts»Jq�h�s d ¦ q©j_¬Fp]¯��Áp'jÀq«jÀ��n ¦ d6¯¿j°l`ª�·Sd§
p�¯_d�lt	¬¸j_nhiq8fZj±²usQ§8fiw�§©j_��nFfZj¿²usQ§tsQ�iq ¦ h�pZ�©sJ�Êd6·Íp�l`dZ¬ ¦ w�q¨p6q©j_d�umÊÑ�h�sJ�©s�§tsJ�©wi¯_q¨�Ên6j_¹s�l`§tsJfisQ��l`s�qtdãqth�s
¬Fp]j_�Cl`d�iqt§©j_b�w�q©j_d�$dr·Íqthij°� ¦ p ¦ sQ§Jm û p6¬�s`¯_ª»ypã�Áp'jÀq«jÀ��n ¦ d6¯¿j°l`ªCb�p�«sJf	d�CfiªM��pr¬¸j°l&·½sQsJfib�pl�(ac§ts ¦ d§tqtÃ
j_��n$qth�sÏ�«q¨p6qtsãd6· p6�CdZb�Ë�sJl`q�xÁ�©h�dZwi¯Of�¯_sJpf(q�d¸j_¬ ¦ §td6¹sJf ¦ sQ§©·Sd§t¬	p6��l`sã·½d§�pä¯Opr§tns��iw�¬¸b�sQ§�d6· �«h�p6§tsJf
¬�sQ¬�dZ§tªF¬¸wi¯_q©j ¦ §td�l`sJ�t�©d§�p ¦�¦ ¯¿j°lQp6q©j_d���äacsJ� ¦ sJl�j°p]¯¿¯_ª�j_¬ ¦ d§�q¨p6�iq8·Sd§�p ¦�¦ ¯¿j°lQp6q©j_d�����ÁjÀq�hXw���i��d6�8�$¯_d�lt
¦ p6qtq�sQ§t���Q»up ¦�¦ ¯¿j°lQp6q©j_d���ã��j_qth�·S§tsJÂw�sQ�iq©¯_ª¶lth�pr��n6j_��n$¯_dgl� ¦ p6qtqtsQ§����¸[JRS}lk3x¨m¸Ñ�h�s�l`d�Mq�§©j_b�w�q©j_d�¶d6·�dw�§
��d§t¸j°�&q©� dr·½d6¯°fyõ

ö ¦ §tsJ�«sQ�Mq©j_��nFpã�©qt§tw�l`q�w�§ts8·Sd§�pf�p ¦ q©j_¹s�db�Ë©sJl`q¨�U�&hijOl�hClQp6�	b�s�w��©sJf	qtdãb�wij±¯°f�fZj±²usQ§tsQ�iq�d ¦ sQ§`p6q©j_��n
�©ª��©qtsQ¬�p6b��©qt§¨pZl`q©j_d���Ê·Sd§ ¦ p6§¨p]¯¿¯_s`¯¤pr��f$fZjO�«qt§©j_b�w�qtsJf(�©ª��©qtsQ¬F�Qm

ö p ¦�¦ ¯_ªZj_��n$qth�s��©qt§tw�l`q�w�§ts�qtdãj_¬ ¦ ¯_sQ¬�sQ�Mq�¬¸wi¯_q©j ¦ §td�l`sJ�t�©d§&¯_dgl����qtd¸j_�i¹sJ�©q©j_nMp6q�s�qth�s�w��©s`·Swi¯À��sJ����d6·
pf�p ¦ q¨p6bij¿¯¿jÀq©ªm=Ò ¦ sJl�j¿³~lQp]¯¿¯Àª»�p]¯_qth�dZw�nh<q�h�s$¬�sJlth�pr�ijO�«¬F��§�sJÂwij_§tsJfÅ·Sd§¸nMp6qth�sQ§«jÀ��n4jÀ�i·Sd§t¬	p6q©j_d�
p6��f´·Sd§8fiªi��p6¬¸j°l�¯_d�lt	§tsJl`d�i³�nw�§`p6q©j_d�	j_�Mq�§tdgfiw�l`s¸pf�fZj_q©j_d��p]¯�d6¹sQ§�h�sJpf��Q»i��s��©h�d6�ñq�h�p6q�qth�sJ�©s
d6¹sQ§th�sJpZf���p6§ts�dw�q©��s`j_nh�sJf�bMª ¦ sQ§©·½dZ§t¬Fp6��l`s¸nMp]j_���ãfiw�s�qtdCpf�p ¦ q`p6bij¿¯±j_q©ª¶w��Çj_��n(p	� s`¯¿¯_ÃSi��d'�&�
¬¸wi¯_q©j ¦ §td�l`sJ�t�©d§�p ¦�¦ ¯¿j°lQp6q©j_d��Ú3Ñ¼§¨p]¹s`¯¿¯±j_��n�ÒMp]¯_sJ��Ó¾sQ§`�©d� ¦ §tdnZ§¨p6¬Cm

� ��à�¢��ä �â5�H��� �{�=� £¤ u�

Éc�Cpãq©ª ¦ jOlQp'¯�q�h�§tsJpfiÃSdb�Ë©sJl`q,¬´dgfis`¯�dr·Íl`d¬ ¦ w�q¨prq©j_d�u»iqth�§tsJpf���p6§ts�qt§tsJprqtsJfFpZ� pZl`q©j_¹s�sQ�iq©j_q©j_sJ���8h�sQ§�sJp�
db�Ë©sJl`q¨�¾p6§ts�qt§tsJprqtsJf¸p� ¦ p�t�Çj_¹s�sQ�iq©j_q©j_sJ�Qm ¥ b�Ë©sJl`q¨�Up6§�s ¦ §«jÀ¬	p6§©j¿¯_ªÏw��«sJf¸qtd�sQ��lQp ¦ �©wi¯°p6q�s�l`dgfis�p6��f¸f�p6q¨p�»
�8h�sQ§tsJpZ��l`d¬ ¦ w�q¨p6q©j_d��§tsJ�©wi¯_q¨�&·S§td¬/p´qth�§tsJpfyøù��j_�i¹dglQprq©j_d�Cd6· p´¬�sQqth�d�f�� ¦ §td�l`sJfiw�§ts�fis`³���sJf(biªCp6�
db�Ë©sJl`qJm

Ñ�h�s�db�Ë©sJl`q¾¬�dgfis`¯�j°�¼j_¬ ¦ d§tq¨p6�iqUqtd�dw�§¾§tsJ�©sJp6§¨l�h¸b�sJlQp6w��«s8qth�s�sQ��lQp ¦ �©wi¯°p6q©j_d� ¦ §td ¦ sQ§�q�ª�dr·~db�Ë©sJl`q¨�
hij°fis¸qth�s`j_§�jÀ¬ ¦ ¯ÀsQ¬´sQ�Mq¨prq©j_d�(·S§td¬þdq�h�sQ§ ¦ §tdZn§¨p6¬®l`d¬ ¦ d��sQ�Mq`�Q»�q�h�sQ§tsQbMª ¦ sQ§t¬¸j_qtq©j_��n�qth�sÏp]¯_qtsQ§`p6q©j_d�
d6·Ïp6� db�Ë©sJl`q	jÀ¬ ¦ ¯ÀsQ¬´sQ�Mq¨prq©j_d�1��j_qth�dw�qCl�h�p6��n6j_��nÆjÀq`�	j_�Mq�sQ§©·ÈpZl`smÌÓ q ��ÒMÑ ¥ é ê í¼í ÛÛZì��©ªg�«qtsQ¬ p6��f
qth�s Ô º Ö�¥ Ò�é Õ Ò�» Õ ÒMÛ ï »UÒ Õ{�~ï Ø6ìc»¼w��©s	qthij°� ¦ §�d ¦ sQ§tq©ª(d6·8db�Ë©sJl`q¨�2qtdCl`d���©qt§�w�l`qäl`dZ�i³�nw�§¨p6bi¯_s ¦ p6§¨p]¯_Ã
¯_s`¯ ¦ §�dn§¨p6¬´¬¸j_��n<sQ�i¹j_§tdZ��¬�sQ�Mq`�Qm Ô º Ö�¥ Ò�p]¯°�©d�lQp ¦ qtw�§tsJ�$fZj¿²usQ§tsQ��l`sJ�´j_�=db�Ë©sJl`q�j_¬ ¦ ¯_sQ¬�sQ�iq¨p6q«jÀdZ�
biª¶j_�iqt§td�fiw�l`q©j_d�=d6·�s`µ ¦ ¯¿j°l�jÀq�db�Ë©sJl`qFp6qtq�§©j_b�w�qtsJ�¸qth�p6q´¬Fp]ª<besCw��©sJf?·½d§	�©q¨p6q©j°l	d§	fiªM��p6¬äjOl�db�Ë�sJl`q
l`d�i³�nw�§`p6q©j_d�um�ÎBj_qth¶§tsJ� ¦ sJl`q�qtdCl`d�i³�nZw�§¨p6bij¿¯¿jÀq©ª¶dr·,db�Ë©sJl`q¨�Q»y��s�l�¯OpZ�t�Çj¿·½ª(db�Ë�sJl`q¨�Áj_�Mq�d$qth�§tsQs�q©ª ¦ sJ�Qõ
��d��Ãcl`d�i³�nZw�§¨p6bi¯_s»�§�sJl`d�i³�nw�§¨p6bi¯_s¸p6��f$pf�p ¦ q©j_¹sm

�����x�5�0���7�O�����1�7�N�\���x�=�3�s�0�����*Òw�l�h�dZb�Ë�sJl`q`��p6§ts�¬Fp]j_�i¯_ª�w��©sJfBqtd¶sQ��lQp ¦ �©wi¯°p6q�sXl`d�fisXp6��fBf�p6q¨p�m
Ò ¦ sJl�j¿³~lQp]¯¿¯_ª»yp6�¸j_���©q¨p6��l`s�d6·�p6��dZb�Ë�sJl`q¾j°�Êw��ij°Âw�s`¯_ª$fisJ�tl`§©j_b�sJf	biªãj_q¨�U��p6¬´sJ�,p6��f¸¬´sQqth�dgf���»qth�s&¯°p6qtqtsQ§
j_¬ ¦ ¯_sQ¬�sQ�iq©j_��nñq�h�sXdZb�Ë�sJl`q]øô�´·½w���l`q«jÀdZ��p]¯¿jÀq©ªm ¥ b�Ë©sJl`q¨��p6§ts(w��©sJf=biª�j_�i¹dglQprq©j_d�1d6·¸qth�s`j_§$¬�sQqth�d�f��Q»
�8h�sQ§ts�b�dZqthFq�h�s��©sQ¬Fp6�iq©j°lQ�Êd6·uj_�M¹ZdglQp6q«jÀdZ�3p6��f	q�h�s�§ts ¦ §�sJ�©sQ�Mq`p6q©j_d�	d6·�db�Ë©sJl`q¨�Ê¬Fp]ª¸b�s�l�¯°p�t�«Ãc� ¦ sJl�j¿³~l6m
û p6¬�s`¯_ª»6sJpl�hÏ¬´sQqth�dgfãh�p�U�«d¬�sUj_�iqtsQ§t��p]¯�LD :¡x¢¿[� ¸[J{eRSPRSLÄH{�qth�p6q¾¬Fp]ª�§¨p6��nsÊ·S§td¬ b�s`j_��nH¡�P6N¨NQLD£J[ÊaSjcmosm_»
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ç¼j_nw�§tsÏÙ�õ,Òq�§tw�l`qtw�§ts�d6· q sJl`d�i³�nZw�§¨p6bi¯_s ¥ b�Ë�sJl`q`�

qth�s¸¬�sQqth�d�fyøô��l`d�fis¸j°��s`µ�sJl`w�qtsJf(biªCqth�säjÀ�i¹dZsQ§Qx¨»yqtd(P}JRSLD£J[ãqth�§tsJpZf���s`µgsJl`w�qtsJf4d�(d��s�d§�¬¸wi¯Àq«j ¦ ¯_s
¦ §td�l`sJ�t�©d§`�Qé Õ Ò�»6Ò Õ�ê ÛgëJìMp�©ªi��l�h�§td��dw��Ç¯_ª�qtd&qth�sUj_�i¹dsQ§Jm@�,pl�h�dZb�Ë�sJl`q¾p]¯°�©d�l`d�iq¨p]j_���¼n6¯_db�p]¯gl`sQ�iqt§¨p]¯¿¯_ª
�©qtdZ§tsJf�dZ§ÁfZj°�©q�§©j_b�w�qtsJfyé¿Ò ê�ï ØZìc»��©q¨p6q©j°l�p6��f$fiªi��p6¬¸j°l�jÀ�iqtsQ§t��p'¯¼�«q¨p6qts�plQl`sJ�t�Çj_bi¯_s¸qtd�p]¯¿¯�¬�sQqth�d�f��8p�Ê��s`¯¿¯
p���©q¨prqts�¯_dglQp]¯¾qtd�sJpl�h$¬�sQqth�d�fym

¤¥�~�0���7�O�����1�7�N�\�y�=�x�&�~�L����� q sJl`d�i³�nZw�§¨p6bi¯_s�dZb�Ë�sJl`q`� ¦ §td6¹Zj°fis ¬´sJlth�p6�ij°�©¬	�¾qtd�p'¯Àq�sQ§�qth�sÊj_¬ ¦ ¯_sQ¬�sQ��Ã
q¨p6q«jÀdZ�Fd6·ud��s�dZ§ ¬´d§ts8d6·¾qth�s`j_§8¬�sQqth�d�f���fiªM��p6¬äjOlQp'¯±¯_ªÅa�p6q,s`µ�sJl`w�q©j_d�$q©j_¬�s6xÊ��j_qth�dw�q8lth�pr��n6j_��n�qth�s`j_§
j_�Mq�sQ§©·ÈpZl`sm,ç¼j_nw�§ts�Ùãj¿¯¿¯_w��©qt§¨p6q�sJ�8qth�s��«qt§tw�l`qtw�§ts�dr·¤l`d�i³�nZw�§¨p6bi¯_s�db�Ë�sJl`q¨� ¦ §tsJ�«sQ�MqtsJf3j_�<é�ÅÒ ï ×]ìcm¾Éc��qth�s
³�nw�§ts»@¦ Ô d�i³�nw�§`p6bi¯_s§�sQqth�d�f��5¨ãj_��l�¯_w�fis�qth�sã��d��Ãcl`d�i³�nw�§`p6bi¯_sÏdZb�Ë�sJl`q�¬�sQqth�d�f��Q»�q�h�sÏl`d�i³�nw�§`p6bi¯_s
db�Ë©sJl`q¸¬�sQqth�d�f��	a ¦ dM�t�Çj_bi¯_ª�l`d�i³�nw�§tsJf�w���jÀ��n�p6qtq�§©j_b�w�qtsJ�`x�p6��f�qth�s$¬�sQq�h�dgf��ãj_¬ ¦ ¯_sQ¬�sQ�iqtsJfÆbMª�qth�s
§tsJl`d�i³�nZw�§¨p6q©j_d�$¬�sJl�h�p6�ij°�©¬Cm

q sJl`d�i³�nZw�§¨p6q©j_d�$l`d��l`sQ§t���Êqth�s�fiªi��p6¬¸j°l�p]¯_qtsQ§¨p6q«jÀdZ��d6·�l`d¬ ¦ d��sQ�Mq`�Ud6· ¦ p6§¨p'¯±¯_s`¯ ¦ §tdnZ§¨p6¬F�Qé ê Ò ï�ð ìcm
Òw�l�h�§tsJl`d�i³�nw�§`p6q©j_d�¸j°� ¦ dM�t�Çj_bi¯_s�d�i¯_ªãj¿·�qth�s8l`d¬ ¦ d��sQ�Mq`�Ub�s`j_��n�l�h�p6��nsJf¸d6²usQ§,p6�äjÀ¬´¬Ïw�q`p6bi¯_s8j_�iqtsQ§tÃ
·cpl`s�qtd¸qth�s�§tsQ¬Fp'jÀ��fisQ§�d6·Uqth�s�p ¦�¦ ¯¿j°lQp6q©j_d� ¦ §tdnZ§¨p6¬CmUº&d'��sQ¹sQ§]»·Sd§�§tsJl`d�i³�nZw�§¨p6q©j_d�(p6��f´·½dZ§Áprqtq¨p]j_��Ã
¬�sQ�iq,d6·uhij_nh ¦ sQ§©·½dZ§t¬Fp6��l`s»ip ¦�¦ ¯¿jOlQprq©j_d� ¦ §tdn§`p6¬F�U¬¸w��©qÊb�s�p]�Ápr§ts8d6·�pf�fZj_q©j_d��p]¯udb�Ë�sJl`q ¦ §td ¦ sQ§�q©j_sJ�Qm
Ñ�h�sJ�©s ¦ §td ¦ sQ§�q©j_sJ�¸¬Fp]ªCbesF§ts ¦ §�sJ�©sQ�Mq�sJf<p�2db�Ë©sJl`qFPRSRS\`LS�QWiRS[QN�qth�prq�¬Fp]ª(b�s$� ¦ sJl�j¿³�sJf�p6��f�l�h�p6��nsJf
d§tq�h�dnd��p]¯¿¯_ª�qtd�qth�s�db�Ë�sJl`qJøù��l�¯°p�t�ÊfisQqtsQ§t¬¸j_��sJf¸biª�j_q¨�¾¬´sQqth�dgf���m�ÎÅs w��«s�p6��p6qtqt§«jÀb�w�q�sQÃSb�p�©sJf¸� ¦ sJl�j¿³�Ã
lQp6q©j_d�ãqtd�j_�M¹ZsJ�©q©j_nMp6qts�p�l�¯°p�t�¾d6·~fiªi��p6¬¸j°lQp]¯¿¯_ªFl�h�p6��nsJp6bi¯_s8p6qtqt§«jÀb�w�q�sJ�QmÊÒ ¦ sJl�j¿³~lQp]¯¿¯_ª»���sÁpr§ts l`d��l`sQ§���sJf
��j_qth$db�Ë�sJl`q�prqtqt§©j_b�w�qtsJ��q�h�p6q8lth�p6§`pl`qtsQ§©j_åQsÏpr�$db�Ë©sJl`qJøô�¤j_�MqtsQ§���p]¯uj_¬ ¦ ¯_sQ¬�sQ�iq¨p6q©j_d�um

Ò6j_¬¸j¿¯°p6§8qtd�qth�s&§tsJ�©qt§©j°l`qtsJf´fis`³��ijÀq«jÀdZ�$d6·uqth�s8db�Ë©sJl`qU¬�d�fis`¯~w��©sJfäbMª ê j_h�p6§©j�·Sd§Êd��ÃÄ¯¿jÀ��s�pZf�p ¦ q¨p6q©j_d�
d6·,§tsJp'¯ÀÃSq«jÀ¬´s ¦ §tdn§`p6¬F��é ê Ò ï�ð ìc»���s�p�t�«w�¬�s¸qth�p6q�lth�p6��nZsJ�&jÀ�(db�Ë�sJl`q�p6q�qt§©j_b�w�qtsJ�&¬Fp]ª$b�s ¦ sQ§©·½dZ§t¬�sJf
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ç¼jÀnZw�§ts�×�õ�Òqt§�w�l`qtw�§ts�d6· Ö f�p ¦ q©j_¹s ¥ b�Ë©sJl`q¨�

b�dZqth¶�©ªM��l�h�§td��dZw��Ç¯_ªXdZ§�p�©ªi��lth�§tdZ��dw��Ç¯_ª(��j_qth¶¬�sQqth�d�f�j_�M¹d�lQp6q©j_d����é Õ Òìcm�ÑÁhijO�2§tsJÂZwijÀ§�sJ��qth�sãj_�Mq�§tdÃ
fiw�l`q©j_d��dr·�q���d�pf�fZj_q©j_d��p]¯yq©j_¬�sQÃcfis ¦ sQ��fisQ�iq ¦ §td ¦ sQ§�q©j_sJ�Ud6·�db�Ë�sJl`q,p6q�qt§©j_b�w�qtsJ�Qõ¤a ð xy¬Ïw�q`p6bij¿¯±j_q©ª�p6��f´a�Ùix
d6�8��sQ§¨�©hij ¦ m Ö �3p6q�qt§©j_b�w�qts�j°�� ¸WiRSPM�3¢¿[��8h�sQ��sQ¹ZsQ§Uj_q¨��l`w�§t§tsQ�iq,¹6p]¯_w�s�¬Fp]ªãb�s�lth�p6��nZsJfym�Ò6j_��l`s�p6q�qt§©j_b�w�qts
¬¸w�q¨p6bij¿¯¿j_q�ª�j°���«w�b�Ë�sJl`q�q�dClth�p6��nZsÏd6¹sQ§�q«jÀ¬´s»yqth�s¸j_¬ ¦ ¯_sQ¬�sQ�iq¨p6q©j_d��d6· p$§�sJl`d�i³�nw�§¨p6bi¯_s¸¯_d�lt(db�Ë�sJl`q
¦ di�t�©sJ�t�©sJ��pr�Cj_�iqtsQ§t��p]¯� ¸[¨}�KMP{eL_N3  q�dFsQ��pl`q�q�h�sÏdZb�Ë�sJl`q]øô�8§�sJl`d�i³�nw�§¨p6q«jÀdZ�um�Ñ�hij°� ¦ d6¯¿jOl`ª(¬FprsJ��w��©s
d6·,db�Ë�sJl`q��©q¨p6q�säfisJ��l`§©j_bijÀ��n�j_q¨�¸HTU{�[]\tN`KML©¡CbMª�j_�M¹dZsQ§¨�Qm¸Òw�l�h¶d6�8��sQ§¨�«hij ¦ d6·8p6�(db�Ë©sJl`q�prqtqt§©j_b�w�qtsãj°�
plQÂZwij_§tsJf(j_��d��s	d6·8qth�sFq©��d$�8p]ªg�&Ú�jÀ¬ ¦ ¯±j°l�j_q©¯_ª»��8h�sQ��p6��db�Ë©sJl`q�¬�sQqth�d�f(bes`¯ÀdZ��n6j_��n¶qtdXp�� ¦ sJl�j¿³~l
�©sQq�d6·U¬�sQqth�d�f��&jO�Áj_�M¹ZdsJfy»ys`µ ¦ ¯±j°l�j_q©¯_ª¶�8h�sQ��qth�s�¦QplQÂZwij°�Çj_q©j_d�7¨	¬�sQqth�d�f	j°�&j_�M¹ZdsJf$biªXpr�Cs`µ�qtsQ§t��p]¯
p6nsQ�iq�acq©ª ¦ j°lQp]¯¿¯_ª»yp¸qth�§tsJpf	¬´d�ij_qtd§©j_��n	qth�s��©q¨p6q�s�d6·Uqth�s�db�Ë�sJl`qQx`é�ÅÒ ï ×Qìcm

ª�«��7¬���\®=�¯�x�=�3�s�0�����:ÉÇ��pf�fZj_q©j_d��qtd�qth�s3l`dZ¬ ¦ d��sQ�iq¨�ãd6·�p�§tsJl`d�i³�nw�§`p6bi¯_s$db�Ë©sJl`qJ»Up6�?pZf�p ¦ q©j_¹s
db�Ë©sJl`q�l`d�Mq`p]j_����b�wij±¯_qtÃÄj_��¬�dZ�ijÀq�d§©j_��n$¬�sJl�h�p6�ij°�©¬îqth�prq ¦ §td6¹Zj°fisJ��j_�i·½dZ§t¬Fp6q©j_d�¶p6bedw�q�j_q¨��p6qtq�§©j_b�w�qtsJ�
p6��fBp¶w��©sQ§�Ã ¦ §td6¹j°fisJf1pf�p ¦ q¨p6q©j_d� ¦ d6¯¿jOl`ªm�Ñ�h�s�jÀ�i·Sd§t¬	p6q©j_d�B·½§�d¬èqth�s�¬�d�ij_qtd§	¬�d�fiwi¯ÀsÅ¬Fp]ª�b�s
w��©sJf�j_¬ ¦ ¯¿j°l�j_q©¯_ª<dZ§�s`µ ¦ ¯¿j°l�j_q©¯_ª<qtd$q�w���sFp6�(db�Ë©sJl`q�·½dZ§8j_¬ ¦ §td6¹sJf ¦ sQ§©·Sd§t¬Fpr��l`sm�ç¼jÀnZw�§ts�×$�©h�d6����qth�s
�©qt§�w�l`qtw�§ts�d6·Í�«w�lth(p6�$db�Ë©sJl`qJm

Ñ�h�s�¬�dZ�ijÀq�d§8¬�d�fiwi¯_s��©sQ���©sJ��lth�p6��nZsJ�Uj_��qth�dM�©s�db�Ë©sJl`q�l�h�p6§¨pl`qtsQ§«jO�«q©j°lQ��qth�p6q8p6§ts�§tsJÂZwij_§tsJf	·Sd§�§tsQÃ
l`d�i³�nw�§`p6q©j_d�$d6·Uqth�s�¬¸w�q¨p6bi¯_sÏprqtqt§©j_b�w�qtsJ�8pr��f	d6·Íq�h�s�¬�sQqth�d�f´j_¬ ¦ ¯_sQ¬�sQ�iq¨p6q©j_d���Qm�Ñ�h�s2jÀ¬ ¦ ¯ÀsQ¬´sQ�Mq¨prÃ
q©j_d��dr·~qthij°�U¬´dgfiwi¯_s���sQsJf��Uqtd�bes�s`ò3l�j_sQ�iq,qtd�p]¹drjOfäs`µgqt§`p�d'¹ZsQ§th�sJpf¸p�t�©d�l�j°p6qtsJf¸�ÁjÀq�h�qth�s�pf�p ¦ q¨p6q©j_d�um
ÒsJl`q©j_d�°� ¦ §tsJ�©sQ�iq¨��p6��j_¬ ¦ ¯_sQ¬�sQ�iq¨p6q©j_d�Åd6· �©w�l�h<p�¬´d�ij_qtd§©j_��n$¬�sJl�h�p6�ij°�©¬CmãÉc�<p	l`d�i³�nw�§`p6bi¯_s�db�Ã
Ë©sJl`qJ»iqth�s�¬´d�ij_qtd§Êj_�i·½d§�¬Fp6q©j_d�´j°����d§t¬Fp'¯±¯_ª´·½sJf´qtd�p6�	s`µgq�sQ§t��p]¯�p6nsQ�iq8a ¦ dM�t�Çj_bi¯_ªCp�q�h�§tsJpf	b�s`¯_d��nrjÀ��n
qtd¸qth�s��tpr¬�s�p ¦�¦ ¯¿j°lQp6q©j_d�yxÊ·½d§Êj_�iqtsQ§ ¦ §tsQq¨prq©j_d�X�©d¸qth�prq q�h�s�s`µgqtsQ§���p]¯�qth�§tsJpZf$�©sQ���©sJ��qth�s�l`w�§�§tsQ�Mq��©q¨p6qts

�



d6·,p6�(db�Ë©sJl`qJ»�p6��f(fiªi��p6¬¸j°lQp]¯¿¯_ª¶l`d�i³�nw�§tsJ�Áj_qJm�º8d6��sQ¹sQ§J»ij¿·,qth�s�pf�p ¦ q¨p6q©j_d��¬�dgfiwi¯_sãj°�&j_��l�¯Àw�fisJf�p�
p ¦ p6§tq�d6· qth�sãdb�Ë©sJl`qJ»yqth�sQ�(qth�sãdb�Ë©sJl`q�jO��§�s`·½sQ§t§�sJfCq�d3p��p6�¶pf�p ¦ q«jÀ¹ZsÏdZb�Ë�sJl`q]m Ö �¶pf�p ¦ q©j_¹s¸db�Ë�sJl`q
j_¬ ¦ ¯_sQ¬�sQ�iq¨��p´·SsQsJfib�pl�C¯_did ¦ l`d����jO�«q©j_��nXdr· qth�s¸¬�d�ij_qtdZ§�¬�sJlth�pr�ijO�«¬C»¾qth�s�pf�p ¦ q¨p6q«jÀdZ� ¦ d6¯¿j°l`ª»,p6��f
qth�s�§tsJl`dZ�i³�nw�§¨p6q©j_d�$¬´sJlth�p6�ij°�©¬�m

Î¶s�h�p]¹s8j°fisQ�iq©j¿³�sJfCp�·½sQ�Bj°�t�©w�sJ�8pr��f�qt§`pfisQd6²��U§tsQnip6§¨fZj_��n�pf�p ¦ q©j_¹s�db�Ë©sJl`q¨�U�&hijOl�hCl`d�iqt§td6¯yqth�s`j_§
¦ sQ§«·½d§�¬Fp6��l`s�p6��f$p6§�s�¬�sQ�Mq«jÀdZ��sJf$b�§©j_s`ý�ª	j_�Cqth�sã§tsQ¬Fp]j_�ij_��n ¦ p6§tq8d6·¾qthij°���©sJl`q«jÀdZ�um

±�����\�3�x�0 �=�1�{�x�3�²®N�K³´ª¶µ·���@�7�y��¸��1�x¸!�x�Kµ·�s��Z���¹�*Ñ�h�sÏÂZw�p]¯¿j_q�ª(d6·,¬´d�ij_qtd§tsJf(f�p6q¨p	fis ¦ sQ��f��
d�$q©��dã·Èpl`q�d§¨�Qõ
º&j_¹sQ§¨�Çj_q©ª<ç�pZl`qtd§Jõ�Ñ�h�s$fZj_¹sQ§¨�Çj_q©ªÅ·Èpl`q�d§�d6·�¬�d�ij_qtd§tsJf4j_�i·½dZ§t¬Fp6q©j_d��lQp ¦ qtw�§�sJ��q�h�sF§¨pr��nsFdr·�f�p6q¨p

¬�dZ�ijÀq�d§tsJfymUÑ�h�s�Âw�p]¯¿j_q©ª¸d6·yjÀ�i·Sd§t¬	p6q©j_d�¸j_¬ ¦ §td6¹sJ�UpZ�Uqth�s8¹6p6§©j_sQq©ª¸d6·»¦`w��«s`·½wi¯V¨ã¬�d�ij_qtd§�sJf�f�p6q¨p
j_��l`§tsJp�«sJ�Qm

ÒMp6¬ ¦ ¯¿j_��n q p6qtsõ¾Ñ�h�s��tp6¬ ¦ ¯±j_��nã§¨p6qts�� ¦ sJl�j¿³�sJ�Êqth�s�·S§tsJÂZw�sQ��l`ªÏdr·�jÀ�i·Sd§t¬	p6q©j_d��¬�dZ�ijÀq�d§©j_��n¸a¨L k_[0kPo�h�d6�
d6·SqtsQ��p(�©q¨p6qts´¹'p6§©j°p6bi¯_s	j°�¸¬�dZ�ijÀq�d§tsJfex¨m Ö hij_nh�sQ§��tpr¬ ¦ ¯¿jÀ��nÅ§¨p6qts´j_¬ ¦ §td6¹sJ�ãqth�s´jÀ�i·Sd§t¬	p6q©j_d�
ÂZw�p]¯¿j_q�ª»eh�d6��sQ¹sQ§J»�p6�$d6¹sQ§tÃcp6b�w���f�pr��l`s�d6·Íf�prq¨p�lQp6w��©sJ�{¦�j_�i·½d§�¬Fp6q©j_d�$d6¹sQ§©¯_dMpZfs¨�m

Ñ�h�s�d'¹ZsQ§¨p]¯¿¯2l`di�©qFdr·�¬�dZ�ijÀq�d§©j_��n�db�Ë©sJl`q3�«q¨p6qtsCfis ¦ sQ��f��$d�=qth�s(l`dM�©q	d6·�qth�sCw���fisQ§«¯ÀªZj_��n=¬�d�ij_qtd§
¬�sJl�h�p6�ij°�©¬C»6qth�s�fZj_¹sQ§¨�Çj_q©ª�·cpl`qtd§]»'p6��f2qth�s8�tp6¬ ¦ ¯¿j_��n�§¨p6q�sm Ö �uqth�s�fZj_¹sQ§¨�Çj_q©ª�·cpl`qtd§¾p6��fãqth�s �tpr¬ ¦ ¯¿jÀ��n
§¨p6q�s8j_��l`§tsJp�«s»�qth�s�ÂZw�p]¯¿j_q©ª$d6·¤pZf�p ¦ q¨p6q©j_d�´j_¬ ¦ §td6¹sJ�&b�w�q8¬�d�ij_qtdZ§©j_��n�d6¹sQ§th�sJpf´j_��l`§tsJp�«sJ�Qm

ª�«��7¬��3�s��\���B�F�x�&�H®N��³{¼²�x�7�DZ�E½¾�7¸�ª�«��7¬��3�s��\���O� ÑÁh�s8d6¹sQ§¨p]¯¿¯�l`di�©q,d6·�pf�p ¦ q¨p6q©j_d�¸j_��l`§tsJpZ�©sJ�8p�
qth�sFÂZw�p]¯¿j_q©ªXdr·&pZf�p ¦ q¨p6q©j_d�¶fisJl`§tsJpZ�©sJ�ã�8hij°lth�fis ¦ sQ��f��ãd�¶q�h�s�w��©sQ§tÃcfis`³���sJf�pf�p ¦ q¨p6q©j_d�<p'¯ÀnZd§©j_qth�¬C»
fZj_¹sQ§¨�Çj_q©ª¸·cpl`qtd§Êd6·uqth�s�¬�d�ij_qtd§tsJf	f�p6q¨päach�d6��¬Fpr�Mª�fZj¿²usQ§tsQ�Mq8f�p6q`p�qtd�l`d���Çj°fisQ§�qtd¸q¨p6Zs�p�fisJl�j°�Çj_d�yx¨»
p6��f	qth�s���p6¬ ¦ ¯¿j_��nF§¨prqts¸ach�d6�=d6·½q�sQ�CfidMsJ�&qth�s ¦ dr¯±j°l`ª�s`µgsJl`w�qts6x`m

�F���}¬@�V¿�=�°�7¸��0À=��¸!�n�s«@���7�0Á¾�Z�=�x¬�� Ñ�h�s�l`dw ¦ ¯¿jÀ��n$besQq©� sQsQ�	qth�s�¬�dZ�ijÀq�d§�¬�dgfiwi¯_s¸p6��f	qth�s�pf�p ¦ Ã
q¨p6q«jÀdZ�C¬�d�fiwi¯_s»up6��f�b�sQq©��sQsQ�Xq�h�säpZf�p ¦ q¨p6q©j_d��¬�d�fiwi¯Às	p6��f$qth�s¸§tsJl`dZ�i³�nw�§¨p6q©j_d�(¬�sJl�h�p6�ij°�©¬îp]²usJl`q
qth�s ¦ sQ§«·½d§�¬Fp6��l`s¸d6· pf�p ¦ q«jÀ¹ZsÏdZb�Ë�sJl`q`�Qm�ÉS· q�h�säpZf�p ¦ q¨p6q©j_d�(¬�d�fiwi¯_s¸¯°p6nM�&qth�s¸¬�d�ij_qtd§�¬´dgfiwi¯_s�biªCp
¯°p6§tns¸p6¬�dw��iqJ»ed6¹sQ§©ý�d6�1d6·Uj_�i·Sd§t¬Fp6q«jÀdZ�C¬Fp]ªClQp6w��©s¸qth�s¸pf�p ¦ q¨prq©j_d�C¬�d�fiwi¯_s�qtd	¬Fp6s¸p�§�sJl`d�i³�nw�Ã
§¨p6q«jÀdZ�CfisJl�jO��jÀdZ�Xb�pZ�©sJf$d�Cp ¦ p�©q&db�Ë©sJl`qÁ�«q¨p6qts�§¨prqth�sQ§8qth�p6�$q�h�sÏl`w�§t§tsQ�iq��©q`p6qtsm,Ñ�h�s¸pf�p ¦ q¨prq©j_d�	¯°p6n
b�sJl`dZ¬�sJ�UsQ¹sQ�´¬�d§ts ¦ §�d��dw���l`sJfäj±·uqth�s&§tsJl`d�i³�nw�§¨prq©j_d��¬�sJl�h�p6�ij°�©¬þp]¯°�©d�¯°p6ni�¾qth�s�pf�p ¦ q`p6q©j_d��¬�d�fiÃ
wi¯_sm ÑÁh�sQ§ts`·½dZ§ts»�qtdFp]¹drjOf��©w�l�h	¯OprnM��pr�Cpf�p ¦ q©j_¹sãdb�Ë©sJl`q�j_¬ ¦ ¯_sQ¬�sQ�Mq`��p�¦Ql�¯_dM�©s`¯_ªiÃcl`dw ¦ ¯_sJfs¨	·SsQsJfib�plt
¯_dMd ¦ m

ë



ÂOÃ!Ä ÅOÆ�Ç�ÈÊÉ=ËÍÌÏÎ?É=Ç�É=Ð�Ñ�Ò7Ç�Ó!ÔsÉ�ÑLÓ!Æ�Õ

í sQq�Ö�×¾b�s�p��«q¨p6qts�¹'p6§«jOprbi¯Às¸��j_qth$¹6p]¯_w�syØ�×¼j_�Xfid¬	p]j_��Ù�×,a#Ø�×OÚ�Ù§×Sx¨m í sQq:Û~Ö b�s�q�h�s��©sQq8d6·U¹'p6§«jOprbi¯ÀsJ�
qth�p6q	l`d���©q©j_qtw�qts(qth�s�j_�iqtsQ§t��p]¯��©q¨p6q�sXp6��fÝÜFÖ:besXq�h�s4�«sQqFd6·�¹6p6§©j°p6bi¯_sJ�Cl`dZ���©q©j_qtw�q©j_��n�qth�s(¬¸w�q¨p6bi¯_s
p6qtq�§©j_b�w�qtsJ�QmUÑ�h�sQ�u»eqth�s�db�Ë©sJl`q8�©q¨p6qts�ÞOÖ j°�&§ts ¦ §tsJ�©sQ�iqtsJf$p�Qõ

ÞOÖàßáÛsÖãâ�ÜFÖ �8h�sQ§ts»
ÛsÖàß
älÖ ��å Ö r å mJm]m å Ö�æ�çÏp6��f
Ü{ÖàßÊä�è �0å è r å mJm]m å è�æsç

Ñ�h�sFpZl`qtw�p]¯,¹'p'¯Àw�sJ�ãd6·8qth�s´¹'p6§©j°p6bi¯_sJ�ãj_�¯ÜFÖ�fisQqtsQ§t¬¸j_��s$p6�(j_¬ ¦ ¯_sQ¬�sQ�iq¨p6q©j_d��Ãcfis ¦ sQ��fisJ�iq ¦ dZ§tq©j_d��d6·
db�Ë©sJl`q8l`d�i³�nw�§¨prq©j_d�um í sQqHÜFÖÍ×�besÏp6�	j_���©q¨pr��l`s�d6·Uqth�s��©w�b�Ãc�©q`p6qtsFÜFÖ d6·Uqth�s�db�Ë�sJl`qJ»Zjcmosm

Ü{ÖF×�ßÊäléê×»ë�è�×@ßìés×�í�è�×OÚ�Ü{Öãí´éê×NÚ�Ù§×9ç

Ñ�h�sQ�u»�q�h�s��©sQq8d6· ¦ d6¯¿j°l�j_sJ��� ¦ sJl�j¿³�sJfCbiª	db�Ë©sJl`q�p6qtqt§«jÀb�w�q�sJ�8p6§ts�§ts ¦ §tsJ�©sQ�iqtsJf�p�
îÝßÊälÜFÖ × ëKÜFÖ ×/ïKðÊñ�òóï&òxð0ô�ñ�ò=õnö d6·¹Ü{Ö¥ç

í sQq�÷=b�s	qth�s$�©sQq�d6·8¬�sQq�h�dgf��2j_¬ ¦ ¯_sQ¬�sQ�iq©j_��n<qth�s´db�Ë©sJl`q�j_�Mq�sQ§©·ÈpZl`smXÑ�h�sQ�u»¤qth�sF�©sQqyÜ d6· ¦ dM�t��jÀbi¯_s
db�Ë©sJl`q8l`d�i³�nw�§¨prq©j_d����j°�Qõ

Üøßì÷·ùúî

Ñ�h�s�l`d�i³�nZw�§¨p6bi¯_s�¬�sQq�h�dgf���l`d���Çj°�©q8dr·«õ
ð m�û õOûBj°� p��«q¨p6qts8q�§¨p6���Çj_q©j_d��d ¦ sQ§¨p6q«jÀdZ�Fp6��fäjO�Í·½dZ§t¬Fp]¯¿¯_ª�s`µ ¦ §tsJ�t�©sJf´bMª�p2¹'p6§©j°p6q«jÀdZ��d6·�p]µijÀdZ¬Fp6q©j°l
§twi¯_sJ�Qõ

Þ¹Ö�üEý�þ2õ/û õ/Þ¹Öÿü�� ��� é��Çì
Î=h�sQ§ts»�Þ¹Öÿü-ý5þ,p6��f Þ¹Öÿü�� ��� §�s`·½sQ§Êqtd�qth�s&db�Ë©sJl`q �©q¨prqtsJ�Ubes`·½d§�s�p6��f	p]·½q�sQ§Uqth�s�d ¦ sQ§¨p6q«jÀdZ��§tsJ� ¦ sJl`Ãq©j_¹s`¯_ªm û ¬�d�fZj±³�sJ�ãd�i¯_ª(qth�sãj_�Mq�sQ§t��p]¯Á�«q¨p6qtsãd6·Áp6�Ådb�Ë©sJl`qJ»yqth�sQ§ts`·Sd§ts»ulQp6�Åb�s�¬�dZ§ts ¦ §tsJl�j°�©s`¯_ª
fis`³���sJf(p�Qõ

û�õOÛ~Ö ×�� ÛsÖ
	
�F� ¦ sJl�j¿³�sJ�$qth�s¶l`dM�«qFd6·�q�h�sX� ¦ sJl�j±³�sJf d ¦ sQ§¨p6q©j_d�1p6��f?jO�	s`µ ¦ §tsJ�t�«sJfBj_�ñq�sQ§t¬F�´d6·��Mw�¬¸besQ§$d6·
¬�sQ¬´d§tª	§tsJpf��8p6��f	�&§©j_qtsJ��õ

��ß�� �� � r�� »��&h�sQ§ts�� ��� Ø�í�� r � Ø
Ù�m���õ��=j°��p¸§�sJl`d�i³�nw�§¨p6q«jÀdZ�$d ¦ sQ§¨prq©j_d�Cp6��f	j°�Á·½dZ§t¬Fp]¯¿¯_ªFs`µ ¦ §tsJ�t�«sJfCp�Qõ

Ü�üEý�þ2õ�� õ?Ü�ü�� ��� é��cì
Î=h�sQ§ts»�Ü�ü-ý5þUp6��f�Ü�ü�� ��� §ts`·SsQ§Uqtd�qth�s�db�Ë�sJl`q,l`d�i³�nZw�§¨p6q©j_d���¾bes`·½d§�s�p6��f¸p]·SqtsQ§,p�§tsJl`d�i³�nw�§`p6q©j_d�d ¦ sQ§¨p6q©j_d�	§tsJ� ¦ sJl`q©j_¹s`¯_ªm Ö l`d�i³�nw�§`p6q©j_d��Ü/×ejO�&p�q�w ¦ ¯Às��9÷=× å î?×��¾�8h�sQ§tsF÷=×OÚ�÷(p6��f î?×OÚ·î�m��
§ts`·SsQ§¨��q�d�qth�s�§tsJÂZw�sJ�©qtsJf�l`d�i³�nw�§¨p6q«jÀdZ�Cpl`q©j_d�Cp6��f3jO�&s`µ ¦ §tsJ�t�©sJf$p��õ

Û



��õ��9÷ × å î × � � �9÷�	 å î�	��
Ö ��¬�sQ�iq©j_d��sJf¶p6bed'¹Zs»���� ¦ sJl�j¿³�sJ�ãqth�s�l`dM�©q�d6·,qth�s�l`d�i³�nw�§¨prq©j_d�(d ¦ sQ§¨prq©j_d�¶p6��f�jO��s`µ ¦ §tsJ�t�«sJf
j_�Cq�sQ§t¬F��d6·U�iw�¬ÏbesQ§8d6·U¬�sQ¬�d§�ªF§tsJpZf��8p6��f	�8§©j_qtsJ��m Ö l`dZ¬ ¦ ¯_s`µC§tsJl`d�i³�nw�§¨prq©j_d�Cd6·,p6�$db�Ë�sJl`q
h�p ¦�¦ sQ����biª�p¶l`d6¯¿¯_sJl`q©j_d�=d6· ¦ §©j_¬¸j_q©j_¹s(d ¦ sQ§¨p6q©j_d���Qm�Ñ�h�sCl`di�©q�d6·��«w�lth=pC§�sJl`d�i³�nw�§¨p6q«jÀdZ��j°�
db�q`p]j_��sJf$biª3pf�fZj_��n$l`dM�©q¨�Ád6·Íq�h�s�jÀ��fZj_¹Zj°fiw�p]¯,d ¦ sQ§`p6q©j_d���Qm

×�m/Û(õOÛ¸j°��p6�	j_�ijÀq«jOp'¯±j_åJp6q«jÀdZ�¶d ¦ sQ§`p6q©j_d�Xpr��f´jO��fis`³���sJf(p�Qõ
Û(õOÛsÖ × âÏÜFÖ × âÏ÷ ×�� Û~Ö� �â´ÜFÖ� �âÏ÷� ��8h�sQ§ts»

ÛsÖ  »7Ü{Ö  »�pr��f�÷  p6§ts�qth�s�j_�ij_q©j°p]¯,¹6p]¯_w�sJ�8d6·OÛsÖ�»7Ü{Ö�»�p6��f�÷Å§tsJ� ¦ sJl`q©j_¹s`¯_ªm

Ñ�h�s´·½sQsJfib�pZltÅ¯_dMd ¦ j°�2j_¬ ¦ ¯_sQ¬�sQ�iqtsJf�biª¶qth�s	¬�d�ij_qtd§¸¬�d�fiwi¯_s6a"! x¨»Uqth�s$pf�p ¦ q¨prq©j_d� ¦ d6¯¿j°l`ª�a"#ãx
p6��f	qth�s�§�sJl`d�i³�nw�§¨p6q«jÀdZ�C¬�sJl�h�p6�ij°�©¬F�Qõ

! $&%ß�'(# )&*ß�'(�

�8h�sQ§ts»�Ø × j°�8q�h�s�¹'p]¯_w�s�dr·¤p��«q¨p6qts�¹'p6§«jOprbi¯Às�p6��f,+.-¤j°��p¸§�sJl`d�i³�nw�§¨p6q«jÀdZ�CfisJl�jO��jÀdZ�um

/ 021 ��� ¡Íâ�3 � Þ  u¢� ¾â¨ß Þ 	 ât 547698 � � �¥�;:Qâ¨£,¢� ¾â¨ß Þ

Ö �<pf�p ¦ q©j_¹sã¯_d�lt(db�Ë©sJl`qJ»¼w��©sJf�·Sd§�q¨p�©�d§�qth�§tsJpZf¶�©ªi��lth�§tdZ�ijÀåJprq©j_d�(j_�<¬¸wi¯_q©j ¦ §td�l`sJ�t�©d§ãd ¦ sQ§`p6q©j_��n
�©ª��©qtsQ¬þZsQ§t��s`¯°��p6��f��Jd§8w��«sQ§tÃÄ¯_sQ¹s`¯,qth�§tsJpf3¯¿jÀb�§`p6§©j_sJ�Q»ufisQqtsJl`q¨��l�h�p6��nsJ�ÁjÀ�¶p ¦�¦ ¯¿j°lQp6q©j_d�Å§tsJÂw�sJ�«q�aS¯_d�ltiÃ
j_��n�x ¦ p6qtqtsQ§t��pr��f�pf�p ¦ q`�ãj_q¨�©s`¯¿·�·Sd§¸j_¬ ¦ §td6¹sJf ¦ sQ§©·Sd§t¬	p6��l`sm Ö f�p ¦ q¨p6q©j_d�=l`d��l`sQ§t���$p]¯_qtsQ§©j_��n�qth�s
�8p]j_q©j_��nÏp6��f	�tl�h�sJfiwi¯¿jÀ��n ¦ d6¯¿j°l�j_sJ�8d6·y¯_d�lt��Uqtd¸�©wij_q8p ¦�¦ ¯¿jOlQprq©j_d�$§tsJÂZwijÀ§�sQ¬�sQ�Mq`�Qm�ÒsJl`q©j_d��� ¦ §tsJ�«sQ�Mq¨�¤qth�s
j_¬ ¦ ¯_sQ¬�sQ�iq¨p6q©j_d�(d6· �©w�l�h�¯_dgl�g�&j_�<fisQq`p]j¿¯Èm2Éc�(qthij°���©sJl`q©j_d�u»y��sÏfZj°�tl`w�����qth�s ¦ sQ§©·Sd§t¬Fpr��l`säpZfi¹'p6�iq¨p6ns
d6·�w���jÀ��n$�©w�l�h$¯_d�lt��Êj_�XÑ�ÒMÓ=p ¦�¦ ¯¿j°lQp6q©j_d�um

Ö ��j°fis(l�¯OpZ�t�ãd6· ¦ p6§¨p'¯±¯_s`¯�p ¦�¦ ¯±j°lQp6q«jÀdZ������d§t(biª<l`d���©q�§tw�l`q©j_d��d6·��©sJp6§`lth�qt§tsQsJ�2·S§td¬èp6�ÅjÀ�ij_q©j°p]¯
¦ §tdbi¯_sQ¬æa ¦ di�t�Çj_bi¯_ªXp¸n§`p ¦ hyx¨m ê §`p6��lth�Ãcpr��fiÃSb�dw���f(p]¯_nd§«jÀq�h�¬F�Q»��8hij°l�h¶p6§ts�l`d¬�¬´d�i¯_ª$w��©sJf	j_�(d ¦ q©j_Ã
¬¸j_åJp6q©j_d� ¦ §tdbi¯_sQ¬F�Q»¾p6§ts¸¬�sQ¬¸b�sQ§¨�2d6· q�hijO��l�¯°p���Qm¸Î¶sF�©q�w�fZjÀsJfÅp$� ¦ sJl�j¿³~l$p ¦�¦ ¯¿j°lQp6q©j_d��b�s`¯_d��n6j_��n(qtd
qth�s�l�¯°p�t�Ád6·Íb�§`p6��lth�Ãcpr��fiÃSb�dw���f(p]¯_nd§«jÀq�h�¬F�8lQp]¯¿¯_sJf�qth�s�qt§¨p]¹s`¯¿¯¿j_��n3�tp'¯ÀsJ� ¦ sQ§`�©d� ¦ §tdbi¯_sQ¬Cm

Ñ�hij°��� ¦ sJl�j¿³~lFp'¯ÀnZd§©j_qth�¬�j°��qth�s í ÅÒ=<�b�§¨p6��l�h¶p6��f�b�dw���fÅp]¯_nd§©j_qth�¬�·Sd§�³���fZj_��nCqth�s��©h�dZ§tqtsJ�©q
qtdw�§�dr·Áp	·Swi¯¿¯_ª<l`d����sJl`qtsJf(nZ§¨p ¦ humFÑÁh�sFp]¯_nd§©j_qth�¬èéÀÒ ê ê&Õ Û ï ì ¦ §td�l`sQsJf��ãbMª(fiªM��p6¬äjOl	l`d���©q�§tw�l`q©j_d�
d6·Ïp��©sJp6§¨l�h�q�§tsQs»8p6q	qth�sC§tdidq	d6·��8hij°l�h�j°�$p�fisJ�tl`§©j ¦ q©j_d�1dr·�qth�s$j_�ij_q©j°p]¯ ¦ §�dbi¯_sQ¬Cm Éc��fis ¦ sQ��fisQ�iq
�©w�b ¦ §tdZbi¯ÀsQ¬	��p6§�s�nsQ��sQ§¨prqtsJf	bMªC�«s`¯ÀsJl`q«jÀdZ�Xdr· �©d¬�s�sJfinsJ�Á·S§td¬þqth�sãn§¨p ¦ hCpr��fCl`§tsJp6q«jÀdZ�Cd6·,lthij¿¯°fi§tsQ�
d6·�q�h�s$§tdMdZqJm¶Ñ�h�sCp]¯_nd§«jÀq�h�¬ l`d�iq©j_�Mw�sJ�¸q�d4l�h�didM�©s	¯_sJp]·���dgfisJ��pr��f�s`µ ¦ p6��fÆqth�sQ¬:w��Mq«j±¯�p(qtdw�§ãj°�
·Sdw���fym ¥ ��l`s�p´qtdw�§&jO�&·Sdw���f3·½d§�p6�iªC�©w�b ¦ §tdbi¯_sQ¬C»yq�h�sÏ�©sJp6§`lth(� ¦ pl`s¸¬Fp]ªFbes ¦ §tw���sJf�bMª(fis`¯ÀsQq«jÀdZ�
d6·��©d¬´s�w�����sJl`sJ�t�tp6§�ª¶b�§¨p6��l�h�sJ�¸p6��f(¯_sJp]·���dgfisJ�Qm�Î=h�sQ�?p'¯±¯Ê¯_sJp]·���d�fisJ��h�p]¹s	b�sQsQ��s`µ ¦ p6��fisJf�p6��f
¦ §tw���sJfy»�q�h�s�¯_d6� sJ�«q q�dw�§�j°�8q�h�s�¬¸j_�ijÀ¬¸w�¬�qtdw�§8dr·Íqth�s�nZ§¨p ¦ hum

ï



Î¶sãh�pJ¹Zs�w��©sJf�pFÑ�h�§�sJpf	¯¿j_b�§¨p6§tªyé��w� ï�ð ìuqtd´j_¬ ¦ ¯_sQ¬�sQ�iq�qth�sÏÑ�ÒMÓ=p]¯_ndZ§©j_qth�¬ pZ�8pFl`dr¯±¯_sJl`q©j_d�Åd6·
p�©ªi��l�h�§td��dw���l`dMd ¦ sQ§¨p6q«jÀ��n$q�h�§tsJpf��Qé Ô Ò ï ×]ìcm�Ñ�h�s¸qth�§�sJpf���l`did ¦ sQ§¨p6qts¸qth�§tdZw�nhCq©��dF�©h�p6§�sJfXprb��©qt§¨pl`Ã
q©j_d���Qõ´a ð x�p��©h�p6§tsJf4� dZ§t¶Âw�sQw�s	d6·��©w�b ¦ §tdbi¯_sQ¬F�ã�8hij°l�h?�«qtd§tsJ��qth�s$�©sJp6§`lth�Ãc� ¦ pZl`s�qt§tsQs»Up6��f�a©Ùix�p
�©h�p6§�sJf�¹6p]¯_w�s�§ts ¦ §tsJ�©sQ�iq©j_��n�qth�s�l`w�§t§tsQ�iq�b�sJ�©q8q�dw�§Ê·½dw���f	�©dã·cp6§JmUÑud��©q`p6§tq pãl`d¬ ¦ w�q¨prq©j_d�u»iqth�s�¬Fp]j_�
qth�§tsJpZf�dr·~qth�s ¦ §�dn§¨p6¬ ³�§`�©qUsQ��Âw�sQw�sJ�Êqth�s&��dgfis8dr·~qth�s�j_�ij_q©j°p]¯ ¦ §tdbi¯_sQ¬ acqth�s8§tdidqU��d�fis6xuj_��qth�s&� dZ§t
ÂZw�sQw�s»ij_q8qth�sQ�	·Sd§t�� pã�iw�¬¸b�sQ§8d6·,�©sJp6§`lth�sQ§�qth�§tsJpZf��8p6��f´³���p]¯¿¯_ª$�8p]j_q¨�Êw��Mq©j¿¯Íp'¯±¯¾d6·�qth�sQ¬þq�sQ§t¬¸j_��p6qtsm
Ö �©sJpr§¨lth�sQ§&qtsQ§t¬¸j_��p6qtsJ�Á�8h�sQ�Cp6qÊ¯_sJp�©q8d��s�q�dw�§8h�p�Êb�sQsQ��·½dZw���f$p6��f	qth�sQ§ts�j°�&��d�¬�d§ts���d�fis�jÀ��qth�s
��d§tFÂZw�sQw�sm

Î¶s�j_¬ ¦ ¯_sQ¬�sQ�iqtsJf	qth�s�p6b�d6¹s8p]¯_nd§«jÀq�h�¬ j_�Fq�h�§tsQs�fZj¿²usQ§tsQ�MqÊ�8pJª��¾biª�¹'pr§tªj_��n¸qth�s�j_¬ ¦ ¯_sQ¬�sQ�iq¨p6q«jÀdZ�
d6·,qth�s��©h�pr§tsJf(p6b��©qt§¨pZl`q©j_d����·S§td¬®l`sQ�iqt§¨p]¯¿j_åQsJf¶q�d3fZj°�©qt§«jÀb�w�q�sJfy»u��j_qth¶p6��f���j_qth�dw�q�p´¯_dMpZfCb�p'¯Opr��l�jÀ��n
�©qt§`p6qtsQnªm Ö ¯±¯Êj_¬ ¦ ¯_sQ¬�sQ�Mq`p6q©j_d����w��«s�·Sdw�§��©ªi��l�h�§td�ij_åJp6q©j_d�(¯_d�lt���Ú?>.@.A õCB ·½dZ§�¬¸w�qtw�p]¯,s`µ�l�¯_w��Çj_d��d6·
qth�s8�©h�p6§�sJfÏÂZw�sQw�s».DE@.AGFIH ñnõ0ô HG@.A õCB ·½d§U¬¸w�qtw�p'¯gs`µ�l�¯_w��Çj_d�Fdr·~qth�s�¹'pr§©j°p6bi¯_s�l`d�iq¨p]j_�ij_��n�q�h�s �iw�¬¸b�sQ§Êd6·
pl`q©j_¹s��Ç¯°p]¹sJ�Q».DJ@=AGFIHK@.AKL�HG@.A õMB ·Sd§�¬Ïw�q�w�p]¯us`µ�l�¯_w��Çj_d��d6·�qth�s�¯_d6��sJ�©q�qtdw�§�¹'p]¯_w�s¸aS·Sd§�qth�s�fZj°�©qt§«jÀb�w�q�sJf
§ts ¦ §tsJ�«sQ�Mq¨prq©j_d�u»usJpl�h ¦ §td�l`sJ�t�©dZ§�sQs ¦ �2jÀq`��d6�8��¯_dglQp]¯8l`d ¦ ªXdr· qth�s�¹6p]¯_w�s6x¨»Up6��fNDJ@=AGF�@=A õMB �8hij°lthÅj°�
p´¬Ïwi¯_q©j_Ã ¦ w�§ ¦ dM�©s´¯_dgl�(qtd$sQs ¦ qth�s¸n6¯_db�p]¯ f�p6q`p$�©qt§tw�l`qtw�§�säl`dZ���Çj°�©qtsQ�iqJm Ö ·SqtsQ§��©qtw�fiªZj_��nCqth�sã¯_dgl�ZjÀ��n
¦ p6qtq�sQ§t���ã·Sd§3p'¯±¯�qth�s�¯_dgl���Q»8��s$·Sdw���fBqth�p6qODE@.ACF�HK@=APL�HK@.A õCB pr��fQDJ@=AGF
@.A õMB fid���dq$�©wi²usQ§�·S§td¬
p6�iª¶l`d�Mq�sQ�Mq©j_d�um(Ñ�h�s´¯_dgl�<pf�p ¦ q`p6q©j_d� ¦ d6¯¿jOl`ª=a©p� ¦ §tsJ�«sQ�MqtsJf4j_�<q�hijO�´�©sJl`q©j_d�yx�j°fisQ�Mq©j¿³�sJ���«w�lth���dÃ
l`d�iqtsQ�iq©j_d�¶¯_d�lt��	p6��f�l`d�i³�nw�§tsJ�äqth�sQ¬èqtd�¯_d6�8ÃÄ¯°p6qtsQ��l`ª�� ¦ j_��ÃÄ¯_dgl���QmR>.@=A õMB p6��fSDE@.AGFIHK@=APL�HG@.A õCB »
d�¶q�h�sFdq�h�sQ§�h�p6��fy»Us`µ�hij_bij_qFl`d���Çj°fisQ§¨p6bi¯_s�¯Àd�l�<l`d�iqtsQ�Mq«jÀdZ��a��©h�d6�8�(¯°p6q�sQ§�j_��qthij°�¸�©sJl`q©j_d�Å·Sd§�sJpl�h
j_¬ ¦ ¯_sQ¬�sQ�iq¨p6q©j_d�yx¨m Ö �¾s`µ ¦ sJl`qtsJfy»q�h�sJ�©s ¦ p6qtqtsQ§t���¾fisQ¬�d���«qt§¨p6qtsÊqth�p6q¾qth�s8fZj°�©qt§©j_b�w�qtsJfãj_¬ ¦ ¯_sQ¬�sQ�iq¨p6q«jÀdZ�
a�ç¼j_nw�§ts��ixus`µ�hij_bij_q¨��p�¬¸w�lthã¯_d6��sQ§U¯_dgl��l`d�iqtsQ�Mq«jÀdZ�¸·½dZ§T>=@.A õCB qth�p6�´qth�s�l`sQ�iqt§¨p]¯¿j_åQsJf¸j_¬ ¦ ¯_sQ¬�sQ�iq¨p6q«jÀdZ�
a�ç¼j_nw�§ts�ÿ�x¨m

Ñ�h�s¶l`w��©qtdZ¬¸j_åQsJf�¯_d�lt�¬´d�ij_qtd§´·½d§	qth�s(pf�p ¦ q©j_¹s�¯_dgl���Q»�w��©sJfÆj_�ñq�h�sC·Sd6¯¿¯_d6��j_��n�s`µ ¦ sQ§©j_¬�sQ�Mq`�Q»
�©sQ���©sJ�¤qth�s��Mw�¬¸b�sQ§Êd6·u�8p]j_q©j_��nÏq�h�§tsJpf���a©�tp6¬ ¦ ¯_sJf¸d��l`s�fiw�§©j_��n¸sQ¹sQ§tª¸dqth�sQ§Êw��i¯_dgl�Fd ¦ sQ§¨p6q«jÀdZ�yx�qtdãb�s
w��©sJf	biªFq�h�sÏpf�p ¦ q`p6q©j_d�$¬�d�fiwi¯_sm Ñ�h�s�pZf�p ¦ q¨p6q©j_d� ¦ d6¯¿j°l`ªCw��©sJf	biªFq�h�sÏpf�p ¦ q`p6q©j_d�	¬�dgfiwi¯_sãj°��¹sQ§tª
�Çj_¬ ¦ ¯_sÏpr��fC�©qt§`p]j_nhMq«·½d§��Ápr§¨f�p��nrjÀ¹ZsQ�$b�s`¯_d6��õ

çUÐ û�Ô Ñ�É ¥�û ð~ïVU
W @ ö H ñKXsñYW~ô�ZY[]\sï&ò=W.^~ô�_ ò A
HGAP`�HCL ñ~ï1ôxï&ò D�H ôKaJb�önñKXsð.c É�Ò

É�ç ò A
HKAK`�HML ñsï�ô=ï3ò D�H ôPaEb�ö�ñGXêð ßüØ
Ô dZ�i³�nw�§ts�q�h�s�¯Àd�l�$qtd¸b�s ¦ w�§�sÏ� ¦ j_�ed

� í Òn��É©ç ò A
HKAK`�HML ñsï�ô=ï3ò D�H ôPaEb�ö�ñGXêðgfih PL°RSLÄ{nmGjlkuKi\�[�N¨KiH�¢¿I
ÉÇ��l`§tsJp�©sã��dÃSd6·SÃc� ¦ j_���8biª ò d

� í Òn��É©ç ò A
HKAK`�HML ñsï�ô=ï3ò D�H ôPaEb�ö�ñGXêð � h PL°RSLÄ{nmGjlkuKi\�[�N¨KiH�¢¿I
º�sJl`§tsJpZ�©s���dÃSdr·½Ãc� ¦ j_���&bMª,m
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QLOCK

ç¼j_nw�§ts�ÿ�õ í dgl�ZjÀ��n$ÓUp6qtq�sQ§t��·Sd§ ¦Mo í¾¥�Ô <H¨äjÀ��qth�s Ô sQ�iqt§¨p]¯¿j_åQsJf$ÉÇ¬ ¦ ¯_sQ¬�sQ�iq¨p6q©j_d�

É©ç ò AJHKAK`�H ðlW�ï3ò=ðgf Ø
Ô d�i³�nw�§tsãqth�s�¯_dgl�Fq�d�b�s ¦ w�§ts�bi¯_d�ltZj_��n�d

� û º

Éc�$q�h�s�p6b�d6¹s�p]¯_nd§©j_qth�¬�» h PZL°RSLÄ{nmGjlkuKM\©[�N¨KMHK¢±I�� ¦ sJl�j¿³�sJ��qth�s�q�h�§tsJ�©h�d6¯°f	d6·Uqth�s��Mw�¬¸b�sQ§&d6·��8p]j_q©j_��n
qth�§tsJpZf��ã·½dZ§Fp�¯_dgl���8hij°l�hñfisQqtsQ§t¬äjÀ��sJ�´�8h�sQ�Bqth�sC�iw�¬¸b�sQ§	d6·2� ¦ jÀ���	�©h�dwi¯°fBb�s�§¨p]j°�©sJfBp6��f ò j°��p
¯_dgl�iÃc� ¦ sJl�j¿³~l�l`d���«q¨p6�iqJm ÑÁh�s�qth�§tsJ�«h�d6¯°fXpr��f ò p6§ts¸fZj¿²�sQ§�sQ�Mq&·½dZ§�fZj¿²�sQ§�sQ�Mq&¯_dgl�g��pr��fCfis ¦ sQ��f�d��qth�s
¯_dgl�ZjÀ��n ¦ prqtqtsQ§t�Cp6��f�qth�sã¯_sQ��nqthCdr·,qth�sÏl`§©j_q©j°lQp]¯,�©sJl`q©j_d�um�Ñ�h�sÏl`dZ���©q¨p6�iq¨� h PLÄRSLÄ{nmCjYkuKM\©[QN`KMH�¢¿I¸p6��f ò
��sQsJf�qtd	b�s¸¹'p6§«jÀsJf4qtdFnZsQq�qth�s¸d ¦ q«jÀ¬äjÀåQsJfÅpf�p ¦ q¨p6q«jÀdZ� ¦ dr¯±j°l`ª(·Sd§�pF� ¦ sJl�j¿³~l¸¯_d�ltym�Ñ�h�s¸��s`µgq��«qts ¦ d6·
dw�§8§�sJ�©sJp6§¨l�h$·Sdgl`w����©sJ��d�$³���fZj_��n$qth�sãs`µ�pZl`q�§ts`¯°p6q«jÀdZ���©hij ¦ b�sQq©��sQsQ� h PLÄRSLÄ{nmCjYkuKM\©[QN`KMH�¢¿I» ò »~p6��f�qth�s
¯_sQ��nqth$d6·Uqth�s ¦ §tdqtsJl`qtsJf$l`§«jÀq«jOlQp'¯Í�©sJl`q©j_d�um

Ñ�h�s�§�sQ¬Fp]j_�ij_��n ¦ pr§tq�d6· q�hijO�ã�©sJl`q©j_d��b�§©j_s`ý�ª¶fZjO��l`w��t�©sJ�ãsJpl�h(j_¬ ¦ ¯_sQ¬�sQ�Mq`p6q©j_d�Å·½d�l`w��t�Çj_��nCdZ�¶qth�s
p ¦�¦ ¯¿j°lQp6q©j_d�(¯_d�ltZj_��n ¦ p6q�qtsQ§t���Q»yp6��f�qth�s¸s`²usJl`q�d6·8pf�p ¦ q©j_¹sã¯_d�lt���d�(qth�s ¦ sQ§©·Sd§t¬Fp6��l`s¸d6·�qth�sJ�©sãj_¬�Ã
¦ ¯_sQ¬�sQ�iq¨p6q©j_d���Qm�Ñ�h�s$¬�sJp�«w�§tsQ¬�sQ�iq¨���©h�d6�8�Åj_��qthij°���©sJl`q©j_d�=p6§ts	q¨p6sQ��w��Çj_��n ð Ø ¦ §td�l`sJ�t�©d§`�¸��j_qth
d��s¸qth�§tsJpZf ¦ sQ§ ¦ §td�l`sJ�t�©d§¸acsJpZlth¶�©sJp6§`lth�sQ§�qth�§�sJpf�s`µgsJl`w�qtsJ�2d�¶p$fisJfZj°lQp6qtsJf ¦ §td�l`sJ�t�©dZ§Qx8d�¶p ê�ê û
ê w�qtqtsQ§©ý�ª û Ð� Ö ¬¸wi¯_q©j ¦ §tdgl`sJ���©d§U·Sd§�p ¦ §tdbi¯_sQ¬�d6·��Çj_åQs�×Ùãa`LQkO[lkpo�qth�s8�iw�¬¸b�sQ§Êd6·�l�jÀq«jÀsJ�Êd6·uqth�sÁjÀ�ij_q©j°p]¯
Ñ�ÒMÓ ¦ §tdbi¯_sQ¬þj°�8×ZÙix¨m

ðð



ÒsJÂw�sQ�iq©j°p]¯ ê ¯_dgl�ZjÀ��n í dgl� Ö f�p ¦ q©j_¹s í d�lt Ó¾sQ§¨l`sQ�iq¨p6ns�Éc¬ ¦ §�d'¹ZsQ¬�sQ�Mq
ac¬¸j¿¯¿¯¿j°�©sJl`d��f��`x ac¬äj±¯¿¯¿j°�©sJl`d��f��`x ac¬¸j¿¯¿¯±j°�©sJl`dZ��f��`x

ÙØ��K��� ×ÙØgë ÙK�×�� ð ëMmùÛ.p

Ñ¾p6bi¯_s ð õ,Ó¾sQ§©·Sd§t¬Fp6��l`s�d6·Uqth�s Ô sQ�iqt§¨p]¯¿j_åQsJf�Éc¬ ¦ ¯_sQ¬�sQ�iq¨p6q«jÀdZ�Cw��Çj_��n	bi¯Àd�l�j_��n	¯_dgl�	¹g�QmÊpf�p ¦ q©j_¹s�¯_d�lt
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GLOB_ACT_LOCK

ç¼j_nw�§ts ��õ í dgl�j_��n$ÓUp6qtqtsQ§��	·½d§F¦ Õ�í¾¥�ê Ã Ö�Ô Ñ�Ã íÍ¥�Ô <H¨¸j_��qth�s Ô sQ�iqt§¨p]¯¿j_åQsJf�Éc¬ ¦ ¯_sQ¬�sQ�iq¨p6q©j_d�

�F���7���1�7�Vrq��s« �1µ°¬N�\��µu���7�3�s��\���O�èÑ�hij°��j_¬ ¦ ¯_sQ¬�sQ�iq¨p6q«jÀdZ��w��©sJ�¸p$n6¯_db�p]¯8l`sQ�Mq�§¨p]¯¿j_åQsJfBaS¯_dglQp6q�sJf(d�
d��s ¦ hMª��Çj°lQp]¯,��d�fis6x8qtdw�§�¹'p]¯_w�s�p6��f(p�nr¯ÀdZb�p]¯¤l`sQ�iqt§¨p'¯±j_åQsJf(��d§�CÂw�sQw�sm Ö ��p�§tsJ�«wi¯Àq]»�qth�s¸besJ�©q�qtdw�§
¹'p'¯Àw�s�p6��f�qth�s¸��d§t$�©h�p6§«jÀ��nCÂZw�sQw�s�p6§ts�l`d���Çj°�©q�sQ�Mqãacn6¯_db�p]¯Ud§¨fisQ§«jÀ��n	j°���©q�§©j°l`q©¯_ªC¬Fp]j_�iq¨p]j_��sJf�j_�(qth�s
��d§t��©h�p6§«jÀ��n�ÂZw�sQw�s6x,p6��f ¦ §tw��ij_��n�d6·uqth�s��©sJpr§¨lth�Ãc� ¦ pl`s�q�§tsQs8j°�Êd ¦ q©j_¬Fp'¯Èé Ô Ò ï ×6ìcmUº&d6� sQ¹ZsQ§J»Mp�Ê�©h�d6�8�
j_�Cç¼j_nw�§ts�ÿ�p6��f	ç¼jÀnZw�§tsF��»iqth�s�¯_dgl�Fl`d�iqtsQ�iq©j_d�(acsJ� ¦ sJl�j°p]¯¿¯Àª�·½dZ§s>.@.A õCB x¼j°��hij_nh	·½dZ§ bedqth$qth�s&¯_dgl���Qm

Ñ¾p6bi¯_s ð l`d¬ ¦ p6§tsJ�¾q�h�s8s`µgsJl`w�q«jÀdZ�Fq©j_¬�s�d6·yqth�s�l`sQ�iqt§¨p]¯¿j_åQsJf ¦ p6§¨p]¯¿¯_s`¯�j_¬ ¦ ¯_sQ¬�sQ�iq¨p6q«jÀdZ�$w��Çj_��n�bi¯_dgl�iÃ
j_��n¶¯_d�lt��¸§tw����ij_��n�d� ð Ø ¦ §td�l`sJ�t�©d§¨�ä��j_qth�qth�s(�©sJÂZw�sQ�Mq©j°p]¯&jÀ¬ ¦ ¯ÀsQ¬´sQ�Mq¨prq©j_d�1�©h�d6��j_��n<p°��m��4q©j_¬�sJ�
� ¦ sQsJfiw ¦ m¶º8d6��sQ¹sQ§J»¼�8h�sQ�<q�h�sFbi¯_d�ltZj_��n(¯_dgl�g�ã��sQ§ts�§�s ¦ ¯OpZl`sJf�bMª<pZf�p ¦ q©j_¹s´¯Àd�l�g�´acw��Çj_��n(qth�s$�Çj_¬�Ã
¦ ¯_s�pf�p ¦ q¨p6q«jÀdZ� ¦ d6¯¿j°l`ªC¯¿j°�©qtsJfÅp6b�d6¹s6x¨»eqth�s��tp6¬´säp ¦�¦ ¯±j°lQp6q«jÀdZ�<�©h�d6���&w ¦ ÃSqtd ð ëMmôÛEp ¦ sQ§©·½dZ§t¬Fp6��l`sãj_¬�Ã
¦ §td6¹sQ¬�sQ�iq8d6¹sQ§�qth�s�l`sQ�Mq�§¨p]¯¿j_åQsJf�j_¬ ¦ ¯_sQ¬�sQ�Mq`p6q©j_d�¶w��Çj_��n�bi¯Àd�l�j_��n$¯_d�ltym�Ñ�hij°� ¦ sQ§©·½dZ§t¬Fp6��l`s¸nMp]j_��j°�
p6qtq�§©j_b�w�qtsJf�q�dÏq©��d�·cpl`qtdZ§¨�Qõ�ç¼j_§¨�«q©¯_ª»�qth�s�pf�p ¦ q«jÀ¹Zs8¯_d�lt´j°fisQ�Mq©j¿³�sJ�&qth�s���dÃcl`d�iqtsQ�iq©j_d�	¯_dgl���8p6��f	p]¯_qtsQ§
qth�sQ¬�qtd	qth�s�¯_d6��sJ�©qtÃÄ¯°p6qtsQ��l`ª�¯Àd�l�~»up6��f��©sJl`d��fZ¯_ª»uq�h�sÏpf�p ¦ q`p6q©j_d� ¦ d6¯¿j°l`ªX¹6p6§©j_sJ��q�h�s��8p]j_q©j_��n ¦ d6¯¿j°l`ª
biªX¹6p6§tªZj_��nXq�h�s3� ¦ j_��q©j_¬�s$p6��f(bi¯_dgl�ZjÀ��nÅq©j_¬�s3fis ¦ sQ��fZj_��n<d�Åqth�sF¬´d�ij_qtd§�j_� ¦ w�q¸qtd(fisJl`§tsJp�©s	qth�s
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QLOCK

ç¼jÀnZw�§ts ��õ í d�l�j_��n$ÓUp6qtqtsQ§t�	·Sd§F¦Yo í¾¥�Ô <H¨¸j_�Cq�h�sFº&jO�«qt§©j_b�w�qtsJf�Éc¬ ¦ ¯_sQ¬�sQ�iq¨p6q«jÀdZ�

p]¹sQ§¨p6nZs��8p]j_q©j_��n�q©j_¬�s�dr·ÍsJpl�hCq�h�§tsJpfym

t�D�3���0V�»�=�3�~«��1µ ¬@�\�7µ·�7���3�s��Z���vuÏ\�0Àx���x�]w»�7�7«¾���7�\�=�}�K �=�N� ÑÁh�sÁfZj°�©q�§©j_b�w�qtsJf¸j_¬ ¦ ¯_sQ¬�sQ�iq¨p6q«jÀdZ�
d6·uÑ�ÒMÓ¶w��«sJ�,p�fZj°�©qt§©j_b�w�qtsJf´��d§t¸�©h�p6§©j_��nÏÂZw�sQw�s�p6��f�p�fZj°�©qt§©j_b�w�qtsJf´b�sJ�«q,qtdw�§Ê¹'p]¯_w�sm?�Êpl�h ¦ §�dgl`sJ�t�«d§
¬Fp]j_�iq¨p]j_���CpÅ¯_d�lQp]¯Ï��d§�ñÂZw�sQw�sKd�qth�s4¯Àd�lQp]¯�Âw�sQw�sJ�(p6§ts¶l`d����sJl`q�sJf1biªñpÆ§©j_��n�m�Î=h�sQ�1qth�s(¯_d�lQp]¯
ÂZw�sQw�s�j°�8sQ¬ ¦ q�ª»yp��©sJpr§¨lth�sQ§�qth�§tsJpZf	nsQq¨����d§t´·S§td¬þqth�sã��s`µgq���d��ÃSsQ¬ ¦ q©ª$§tsQ¬´dqts�ÂZw�sQw�sÏp]¯_d��n	qth�s
§©j_��n�m�Ò6jÀ¬äj±¯°p6§«¯Àª»¤sJplth ¦ §tdgl`sJ���©d§�¬	p]j_�Mq¨p'jÀ���ãp	¯_d�lQp]¯Ál`d ¦ ª(d6· q�h�s�qtdw�§ã¹'p]¯_w�s$p6��f(d��l`sFp���sQ� besJ�©q
qtdw�§2j°��·Sdw���fy» ¦ §td ¦ prnMp6qtsJ�&j_q¸qtdCq�h�sF§tsJ�«q�d6·8qth�s ¦ §�dgl`sJ�t�«d§¨�Qm Ö �¸pCl`d���«sJÂw�sQ��l`s»Uq�h�s3fZj°�©qt§«jÀb�w�q�sJf
j_¬ ¦ ¯_sQ¬�sQ�iq¨p6q©j_d��¬Fp]ªF�©wi²usQ§Ê·½§tdZ¬Ìw��«s`¯ÀsJ������dgfisãs`µ ¦ pr���Çj_d���8fiw�s�q�däpr��j_��l`d���Çj°�©q�sQ�Mq�qtdw�§�¹'p'¯Àw�s¸p6��f
¦ p6§tq«jOp'¯±¯_ª�d§¨fisQ§tsJf�� dZ§tC�©h�p6§©j_��n$Âw�sQw�sJ��m�º&d6��sQ¹sQ§J»�p���©h�d6�8��bMªCç¼j_nw�§ts��Fpr��f¶ëi»i¯_dgl�Xl`d�iqtsQ�iq©j_d�
j°�Ê¯_d6� sQ§�l`d¬ ¦ p6§tsJf	q�d�qth�p6q�d6·Uqth�s�l`sQ�iqt§¨p]¯¿j_åQsJf�jÀ¬ ¦ ¯ÀsQ¬´sQ�Mq¨prq©j_d�um

Ñ¾p6bi¯_sJÙ$l`d¬ ¦ p6§tsJ�&qth�s ¦ sQ§«·½d§�¬Fp6��l`s�dr·,qthij°�&jÀ¬ ¦ ¯ÀsQ¬´sQ�Mq¨prq©j_d�¶w��Çj_��n$bi¯_dgl�ZjÀ��n�¯_dgl�C¹��Qm�pZf�p ¦ q©j_¹s
¯_dgl���Q»8p6��f�fisQ¬´d���©qt§¨prqtsJ�¸w ¦ ÃSqtd ð Ù�m¿ëKp ¦ sQ§©·Sd§t¬Fp6��l`s�j_¬ ¦ §td6¹sQ¬�sQ�iq¸j_��·cp]¹d§�d6·�qth�s�¯OprqtqtsQ§Jm=Ñ�h�s
fZj°�©qt§©j_b�w�qtsJf´j_¬ ¦ ¯_sQ¬�sQ�iq¨p6q«jÀdZ� ¦ sQ§«·½d§�¬F�Êb�sQqtqtsQ§�qth�pr�Fqth�s�l`sQ�iqt§¨p'¯±j_åQsJf´j_¬ ¦ ¯_sQ¬�sQ�iq¨p6q©j_d��b�sJlQp6w��«s�¬�dM�©q
d6·�q�h�s���d§t¸j°� ¦ sQ§©·Sd§t¬´sJf´¯Àd�lQp]¯¿¯_ªC§tsJfiw�l�j_��n	qth�s��iw�¬¸b�sQ§8dr·Í§tsQ¬´dqts�¬�sQ¬�dZ§tªFplQl`sJ�t�«sJ�Qm

t�D�3���0V�»�=�3�~«��1µ°¬N�\��µu���7�3�s��\���xu²Z�0Àxw»�7�7«Ry{�7�\�=�}�K �=� ��¸�zà�x�0Á¾¼²�x���x�s���èÑÁhijO�¤j_¬ ¦ ¯_sQ¬�sQ��Ã
q¨p6q«jÀdZ�Cw��©sJ��fZj°�©qt§«jÀb�w�q�sJf(��d§tC�©h�p6§«jÀ��nCÂZw�sQw�sFp6��f�besJ�©q�qtdw�§�¹'p]¯_w�s��ÁjÀq�h<pF� ¦ sJl�j¿³~l¸¯_dMpZfCb�p'¯Opr��l�jÀ��n
�©qt§`p6qtsQnª(p6¬�d��n�qth�s�¯_d�lQp]¯ ��d§�4ÂZw�sQw�sJ�ãqtd$j_¬ ¦ §�d'¹ZsFqth�s	n6¯_db�p]¯�d§¨fisQ§©j_��n�m·�,pZlth¶q«jÀ¬´s3p��©sJp6§¨l�h�sQ§
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GLOB_ACT_LOCK
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ê p]¯°p6��l�j_��n�x

nsQq¨��pã��d�fis»ij_q nZsQq¨��p��©w�b�Ã ¦ §tdbi¯_sQ¬�·S§td¬�qth�s�ÂZw�sQw�s�d6·�q�h�s���s`µgq ¦ §td�l`sJ�t�©d§]» ¦ w�q`��qthij°�8�©w�b�Ã ¦ §tdZbi¯ÀsQ¬
j_�Mq�d$qth�s¸¯_dglQp'¯ÁÂZw�sQw�s»,p6��f(nsQq`��qth�s�b�sJ�«qÏ�©w�b�Ã ¦ §tdZbi¯ÀsQ¬æ·S§td¬æqth�s¸¯_dglQp'¯ÁÂZw�sQw�sm Ö ��s`µ ¦ sJl`qtsJfy»¾¯_d�lt
l`d�iqtsQ�iq©j_d�	·½dZ§8qthij°��j_¬ ¦ ¯_sQ¬�sQ�iq¨p6q«jÀdZ�<a©ç¼jÀnZw�§ts�Û�p6��f ï xUj°��¯_d6��sQ§8qth�p6�$q�h�sÏl`sQ�iqt§¨p]¯¿j_åQsJf�jÀ¬ ¦ ¯ÀsQ¬´sQ�Mq¨prÃ
q©j_d�um

Ñ¾p6bi¯_sÏ×�l`d¬ ¦ p6§tsJ��qth�s ¦ sQ§©·Sd§t¬Fp6��l`sãd6·Uqthij°�Êj_¬ ¦ ¯_sQ¬�sQ�Mq`p6q©j_d�(w��Çj_��nFbi¯_d�ltZj_��n�¯_d�lt$¹��Qm,pZf�p ¦ q©j_¹s
¯_dgl�����©h�d6��j_��nCpy��m��.p ¦ sQ§©·Sd§t¬Fpr��l`sÏpfi¹6p6�Mq`p6ns�j_��·cpJ¹Zd§8d6·,pf�p ¦ q©j_¹sã¯_d�lt��Qm�ÑÁh�s ¦ sQ§©·Sd§t¬Fp6��l`s¸pfiÃ
¹'pr�Mq¨prns¾j°�¼¯Àd6��l`d¬ ¦ p6§�sJf�qtd8q�h�s l`sQ�iqt§¨p]¯¿j_åQsJf¸¹sQ§¨��jÀdZ��b�sJlQprw��©s�d6·�§tsJfiw�l`sJf¸�©ªi��lth�§tdZ�ijÀåJprq©j_d��pl`q©j_¹j_q©j_sJ�Qm

Ñ�h�s¸§tsJ�©wi¯_q¨�Áj_�(qthij°���©sJl`q©j_d�XfisQ¬´d���©qt§¨prqts�qth�prq8qth�s�¯_d�ltZj_��n ¦ p6q�qtsQ§t���8p6§�sÏfZj¿²usQ§tsQ�Mq&·Sd§�fZj¿²usQ§tsQ�iq
¯_dgl����p6��f�·Sd§�fZj±²usQ§tsQ�iq�p ¦�¦ ¯¿jOlQprq©j_d���Qm�ÉÇq�jO�Áj_¬ ¦ dZ§tq¨p6�iq�q�dFq¨prsÏ�©w�l�h ¦ prqtqtsQ§t���&w���fisQ§�l`d���Çj°fisQ§¨p6q«jÀdZ�
��j_qth	dqth�sQ§�§ts`¯°p6qtsJf´·cpl`qtdZ§¨��a¨[0k�m�kPoe¯_sQ��nqth$d6·Ul`§©j_q©j°lQp]¯��©sJl`q©j_d���Q»�pZ�t�Çj_n��¬�sQ�iq�d6·�qth�§tsJpZf��,q�d ¦ §�dgl`sJ�t�«d§¨�`x
qtdCfisQqtsQ§�¬¸j_��s$qth�s��8p]j_q©j_��n ¦ d6¯¿jOl`ªÅ·Sd§Ïp3¯Àd�l�~m$Ñ�h�s	s`µ ¦ sQ§©j_¬�sQ�iq¨�ã��j_qth?Ñ�ÒMÓü�©h�d6��sJf(qth�s´w�q©j¿¯±j_q©ª�d6·
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¦ §tdnZ§¨p6¬�¬�sJf&w��Çj_��n�d��sÊqth�§tsJpf ¦ sQ§ ¦ §tdgl`sJ���©d§J»]qthij°� ¦ sQ§©·Sd§t¬Fp6��l`sÊsQ��h�p6��l`sQ¬�sQ�iquj°�¾p6qtqt§«jÀb�w�q�sJf�¬Fp]j_�i¯_ª
qtd¸³���fZj_��n�qth�s¸¬�dM�©q��©wij_q¨p6bi¯_s��8p]j_q©j_��n ¦ d6¯¿j°l`ª�·½d§�p´¯_dgl�¶a©lQp6w��Çj_��nCp�¬äjÀ�ij_¬¸w�¬�¯_dgl�ZjÀ��n(l`ªgl�¯_s6x¨mãç�d§
¬Fp���Çj_¹s`¯_ª ¦ p6§`p]¯¿¯Às`¯�p ¦�¦ ¯¿j°lQp6q©j_d���¾��sUs`µ ¦ sJl`q¾qth�sUnMp]j_��q�d8b�sÊsQ¹sQ��hij_nh�sQ§�besJlQp6w��©s�qth�sUs`²usJl`qud6·�bi¯_dgl�ZjÀ��n
¹��Qm$� ¦ j_���ijÀ��nÆacw��©s`·Swi¯ ¦ §td�l`sJ�t�Çj_��n(¹g��mF�8p�«qtsJf ¦ §tdgl`sJ���©d§Ïl`ª�l�¯_sJ�`x�j°��¬´d§ts ¦ §tdZ��dw���l`sJfymCÑ�hij°�ãqtd ¦ j°l
��j¿¯¿¯ besäpZf�fi§tsJ�t�©sJf�j_�¶dZw�§�·½w�qtw�§�s�§tsJ�©sJp6§`lthu»y�8h�sQ§�s���sÏ�Áj±¯¿¯ �©q�w�fiª4p	¬	p�t�Çj_¹s`¯_ª ¦ p6§¨p]¯¿¯_s`¯Áp ¦�¦ ¯±j°lQp6q«jÀdZ�
qtd��©sQsãqth�s�s`²usJl`q8d6·,pf�p ¦ q©j_¹s�¯_d�lt��Qm
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�©qt§`p6q©j_��n¸qth�s ¦ sQ§©·Sd§t¬	p6��l`s ¦ sQ��p]¯_q©j_sJ��fiw�s�qtdã¯_dgl�Cpf�p ¦ q`p6bij¿¯±j_q©ªm
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Ö �<pf�p ¦ q©j_¹sã¯_d�lt(db�Ë©sJl`qJ»¼w��©sJf�·Sd§�q¨p�©�d§�qth�§tsJpZf¶�©ªi��lth�§tdZ�ijÀåJprq©j_d�(j_�<¬¸wi¯_q©j ¦ §td�l`sJ�t�©d§ãd ¦ sQ§`p6q©j_��n
�©ª��©qtsQ¬ sQ§t��s`¯°�,pr��f��Jd§¾w��©sQ§tÃÄ¯_sQ¹s`¯~q�h�§tsJpf2¯¿jÀb�§`p6§©j_sJ�Q»��©sQ���©sJ�Ul�h�p6��nsJ�¼j_�Fp ¦�¦ ¯¿j°lQp6q©j_d�	§tsJÂZw�sJ�©q�aS¯_d�ltZj_��n�x
¦ p6qtq�sQ§t��p6��f�pZf�p ¦ q¨�ej_q¨�©s`¯¿·e·½d§¼j_¬ ¦ §td6¹sJf ¦ sQ§©·Sd§t¬Fpr��l`sm�Ñ�h�s��©qt§tw�l`qtw�§�s,d6·��©w�l�h�¯_d�lt��¾p6§ts,ÂZwijÀq�sÁ��jÀ¬äj±¯°p6§
qtd¸qth�p6q&d6·�§tsJl`d�i³�nZw�§¨p6bi¯_sã¯Àd�l�g� ¦ §�sJ�©sQ�Mq�sJf	j_�<é�ÅÒ ï ×]ì�pr��f$l`d���Çj°�©q¨��dr·Íqth�s2·½dr¯±¯_d6��j_��nFl`d¬ ¦ d��sQ�iq¨�Qõ
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j_�(�8hij°lth¶p´qth�§tsJpf3j°��fis`¯°p]ªsJf��8hij¿¯_sFp6qtqtsQ¬ ¦ q©j_��n�qtd$plQÂwij_§ts¸qth�s2¯_dgl��x`m�Ñ¾p6bi¯_s§��m ð ¯¿j°�©q¨��pã·SsQ�
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qth�§�sJpf��`x¨»ip6��f$a©l]xÍp�\©[1¢±[`P6NQ[ l`dZ¬ ¦ d��sQ�iq,q�h�p6q,n§`p6�Mq`�U��sQ�=qth�§tsJpf��ÊplQl`sJ�t�Êqtdãqth�s8¯_d�lt´w ¦ d�´j_q¨�
§ts`¯_sJp�«sm

�d�ij_qtd§�¬�dgfiwi¯_sõ Ö ¬�dZ�ijÀq�d§8¬�d�fiwi¯_s�j_¬ ¦ ¯_sQ¬�sQ�iq©j_��nXp	l`w��©qtdZ¬¸j_åQsJf	¯_dgl�C¬´d�ij_qtd§8qtd	�©sQ���©s�p ¦�¦ ¯¿j_Ã
lQp6q«jÀdZ�$¯_dgl�ZjÀ��n ¦ p6qtq�sQ§t���Qm

ð �



� ¦ j_��ÃSq©j_¬�s fis`¯Op]ªiÃSq©j_¬�s ��¯ÀsQs ¦ ÃSq«jÀ¬´s q«jÀ¬´sQdw�q §tsJ�©wi¯_q©j_��n�¯_d�lt
� Ø Ø Ø ¦ w�§ts�� ¦ j_�
� � Ø Ø � ¦ j_�¶acb�pZltiÃSd6²�x
Ø Ø � Ø ¦ w�§tsÏ��¯ÀsQs ¦
µ µ µ � l`d��fZj_q©j_d��p]¯U�Ç¯_sQs ¦ �'� ¦ j_�
� � � µ ¬¸j¿µgsJf��Ç¯_sQs ¦ �'� ¦ j_�

Ö f�p ¦ q¨p6q©j_d� ¦ d6¯¿j°l`ª~õ Ö w��©sQ§tÃ ¦ §td6¹Zj°fisJfFpf�p ¦ q¨p6q©j_d� ¦ dr¯±j°l`ª�q�h�p6qUq¨p6sJ��j_� ¦ w�qÊ·½§tdZ¬üqth�s&¬�d�ij_qtd§U¬�d�fiÃ
wi¯_s»Up6��f¶p]¯_qtsQ§`��qth�s¸¬Ïw�q`p6bi¯_sFp6qtqt§«jÀb�w�q�sJ��p6��f(qth�sF��lth�sJfiwi¯¿j_��n¶�©w�b�Ãcl`d¬ ¦ d��sQ�Mq`��·Sd§�j_¬ ¦ §td6¹sJf
¦ sQ§©·½dZ§t¬Fp6��l`sm Ö �Çj_¬ ¦ ¯_sÏpf�p ¦ q`p6q©j_d� ¦ d6¯¿j°l`ª	·½dZ§ q�h�s8¯_d�lt��Êj_�CÑ�ÒMÓ�p ¦�¦ ¯±j°lQp6q«jÀdZ�$j°� ¦ §tsJ�©sQ�iqtsJfäj_�
ÒsJl`q©j_d��ÿ�m

Ñ�h�s2¯Àd�l�F¬�dZ�ijÀq�d§8¬�d�fiwi¯_s�j°��p´l`w��©qtd¬¸j_åQsJf�¬�d�ij_qtd§8�©ª��©qtsQ¬þdZb�q¨p]j_��sJf	·S§td¬þp¸nsQ��sQ§`p]¯ ¦ w�§ ¦ dM�©s
qth�§tsJpZf	¬�d�ij_qtd§Jé Õ Ò ï ×�ìu�8hij°lth ¦ §td6¹Zj°fisJ��w��©sQ§¨�&��j_qthCp¸¬�sJl�h�p6�ij°�©¬�qtd¸j_���©sQ§tq�f�p6q¨p¸l`d6¯¿¯_sJl`q©j_��nC�©sQ���©dZ§¨�
p6��f ¦ §tdbesJ�Êj_�Mqtd´qth�s�q¨p6§tnZsQq p ¦�¦ ¯¿j°lQp6q©j_d� ¦ §tdn§¨pr¬CmUÑ�h�s�qth�§tsJpf´¬�d�ij_qtdZ§�j_¬ ¦ ¯_sQ¬�sQ�Mq`��p2¯_dglQp'¯�¬�d�ij_Ã
qtd§Êw��Çj_��nFp�¬´d�ij_qtd§�qth�§tsJpf´d�$p�fisJfZj°lQp6qtsJf ¦ §td�l`sJ�t�©d§��8hij°l�hF§tsJl`s`j_¹sJ�Áqt§¨pl`s�f�p6q¨p�·½§tdZ¬÷p ¦�¦ ¯±j°lQp6q«jÀdZ�
qth�§tsJpZf��Q» ¦ sQ§«·½d§�¬F���©d¬´s	¯Àd6�8ÃÄ¯_sQ¹s`¯ ¦ §td�l`sJ�t�Çj_��nÅj±·���sJl`sJ�t�tpr§tª�p6��f��©sQ��f��´qth�sQ¬èqtd¶p¶l`sQ�iqt§¨p'¯�¬�d�ij_Ã
qtd§¸a ¦ dM�t��jÀbi¯_ª¶§�w����ijÀ��n�j_��p$§tsQ¬�dZqts¸¬Fpl�hijÀ��s6x�d§ãqtd$qth�sFpZf�p ¦ q¨p6q©j_d�Å¬�dgfiwi¯_sm	Î¶s¸·Sdw���f��©w�l�h<p6�
j_¬ ¦ ¯_sQ¬�sQ�iq¨p6q©j_d�¶q�dFbes�qtdid�¯_didM�©s`¯_ª<l`dw ¦ ¯_sJf(qtd	b�s´w��©sJf�j_�<pf�p ¦ q«jÀ¹Zs�¯_d�lt�db�Ë©sJl`q¨�Qm�ÑÁh�sQ§ts`·½dZ§ts»yqth�s
l`w��©qtdZ¬¸j_åQsJf�¯_d�lt�¬´d�ij_qtd§¾w��©sJ�¾qth�s p ¦�¦ ¯±j°lQp6q«jÀdZ��qth�§tsJpf��¤acs`µ�sJl`w�q©j_��n�qth�s,dZb�Ë�sJl`q¾¬�sQqth�d�f��`xyqtd ¦ sQ§©·½dZ§t¬
j_�i·½dZ§t¬Fp6q©j_d��l`d6¯¿¯ÀsJl`q«jÀdZ�u»,qthiw���¬	p6j_��n�qth�sF¬´d�ij_qtd§�¬´dgfiwi¯_s$l�¯Àdi�©s`¯_ª?l`dw ¦ ¯_sJfÅ��j_qth�qth�s3pZf�p ¦ q¨p6q©j_d�
¬�d�fiwi¯_sm

í d�lt$ÓUp6§¨pr¬�sQqtsQ§¨���
Ö lQl`d§¨fZj_��nCqtd$q�h�sä�«qt§tw�l`qtw�§ts¸d6· p´¯_d�lt(db�Ë�sJl`q�dw�q©¯¿j_��sJf<prb�d6¹s�p$�Çj_¬ ¦ ¯_sFpf�p ¦ q«jÀ¹Zs�¯_d�lt(¬Fp]ª�b�s

fisJ�tl`§©j_besJfXpZ�Ê·½dr¯±¯_d6���Qõ

���
���K���l�P���K�������K�������

�G�I���T�v���C� �¢¡ �=�£� � �������¥¤P¦�§C§C¨K©Kª�«=¬Pl®�¯ �
°Y± � ± ��¡��&²l��� ��¡"�£� ���l�C� °Y± � ± �Y³
� ´P¡ ���Y�Y���µ�¶��·��K�&¡V³
���C���K�£���£¸µ��·¹�£�������K²���� ´K¡����l�G��³
º�º�º��»T¼

�G�I���T�v½ ± �"��¾P��� ����� ¡ ��¾ ± � �&��¯ �
���C�����K���C������½]�l³

¿ÁÀ > �#.1> �|� �#)32 �O65)H6M> ;3'�2 >96M> BH)3$�,?;0�#>#J�65)1"�Â�> �#.1> �|� �#)32 �@2 ���¥Ã¿"�+�)1+-2���6M> ��Ä��#+-)1"3'�2D'�+E)

ð ë



���C�¹�C�¢�Å�VÆY��� ��½]�Y³
���C�������¢�&�C��� ��½]�l³
���C������½¶�&� ± ��³
º�º�º��»T¼

Ç�Èe��É��e��¯ Ç�»Q¡��&²l����� ¡"�£� ���l�
Ê º�º�Ë ³Ç�Èe��É��e��¯ Ç�»R�Y� °Y± ��¡ ��Ê º�º Ë ³Ç�Èe��É��e��¯ Ç�»Q¡��&����������Ê º�º�Ë ³Ç�Èe��É��e��¯ Ç�»R�Y� °Y± ��� ��� ���Y�JÊ º�º�Ë ³Ç�Èe��É��e��¯ Ç�»R�Á�l�CÌ=² ± ¡ �£Ê º�º�Ë ³
º
º
Í Ç�»Î¯��TÇ�ÉS½]�l�G�����=���Á��¯ �

� �¢�K� �Y¡T�K�£���£¸µ��·����������P²���� ´K¡����l�C�5¤KÏlª£§CÐ=¬K¦VÑKÒNÓKªl©.�ÔÕÑ=®
º�º�º��»T¼

��¼���È����e��¯ Ç�»Q�l�K�£�K�����=�Y���Å�ÁÆ�¯ �
Ö �Y�µ��� ��½¶�K�������Y�K���P�"�������l�JÊ Ë ¤P¦VÑCÐC¨G©5Ô×Ñ=ØMÙCØYÚKÙYÛGªP¦�©.¦VÑGÒKÙY©YÜKÓ=lª£Ý=Ïl®.³
º�º�º��»T¼

Þ �eß�¯ »
à¢áKâ�ã�âåä�æçâ�è�äVã�âåé�áOêµê

�e»�¼

Õ j_¹sQ�ãqth�s¾¯_dgl��j_¬ ¦ ¯_sQ¬�sQ�iq¨p6q©j_d�¸dw�q©¯¿j_��sJf¸p6b�d6¹s»�sJplth2¯_dgl��pZlQl`sJ�t�u§�sJÂw�sJ�©q�jÀ�i¹d6¯_¹sJ�¼qth�s¾·Sd6¯¿¯_d'�ÁjÀ��n
�©qts ¦ ��é�ÅÒ ï ×]ìcõ

wO���0ÁO� Ö ¯_dgl�j_��n	d ¦ sQ§`p6q©j_d�Xl`dZ���Çj°�©q¨��d6·Uqth�s�·Sd6¯¿¯_d'�ÁjÀ��n$�©qts ¦ ��õ
§tsQn6j°�©qt§`p6q©j_d�uõ Ö §tsJÂw�sJ�«q©j_��n$qth�§tsJpf	§tsQnrjO�«qtsQ§¨�ÁjÀq`�©s`¯¿· ��j_qth�qth�s�¯_d�lt$db�Ë�sJl`qJm Ö q8qthij°�8q«jÀ¬´s»~p6q�qt§©j_b�w�qts

j_�i·Sd§t¬Fp6q«jÀdZ��¯±j_s$q�h�§tsJpfiÃÄj°fy» ¦ §«jÀdZ§©j_q©j_sJ�Q»,d6�8��sQ§`�©hij ¦ »�[]RS}lk�j°� ¦ §�dgl`sJ�t�«sJf�bMª¶q�h�s�¯_d�ltyøô� ¦ d6¯¿jOl`ªm
Ñ�h�s�d6¹sQ§�h�sJpf�dr· ¦ d6¯¿j°l`ª$s`µ�sJl`w�q©j_d�Cfis ¦ sQ��f��&d�	qth�s��Mw�¬¸besQ§ dr·Íp6qtqt§«jÀb�w�q�sJ� ¦ §�dgl`sJ�t�«sJfCp6��f´qth�s
l`d¬ ¦ ¯Às`µij_q©ªXdr·,qth�s ¦ §tdgl`sJ���Çj_��n$b�s`j_��n ¦ sQ§©·½dZ§t¬�sJfÅacqth�s�¦`§tsQn6j°�©qt§`p6q©j_d�7¨	l`d¬ ¦ dZ��sQ�Mq�d6·,q�h�s�¯_d�lt
�tl�h�sJfiwi¯_sQ§Qx¨m

plQÂZwijO��jÀq«jÀdZ�uõ�ÉS·Ê¯Àd�l�4�«q¨p6qtw��Áj_��fZjOlQprqtsJ��qth�prq�qth�s¸qth�§�sJpf�¬Ïw��«q��8p]j_q&·½d§�q�h�s�¯_dgl�y»uqth�sQ�(qth�s¸�8p]j_q©j_��n
¬�sQq�h�dgf�j°�ãfisQqtsQ§t¬¸j_��sJf(biª(qth�s�plQÂwij°�Çj_q©j_d��¬�d�fiwi¯_sFd6·�qth�sã¯_dgl�(db�Ë©sJl`qJm Ö ���©h�d6�8��j_�<Ñ¾p6bi¯_s
��m ð »,p¶�Çj_¬ ¦ ¯_s�jÀ¬ ¦ ¯ÀsQ¬´sQ�Mq¨prq©j_d��d6·�pf�p ¦ q«jÀ¹Zs	¯Àd�l�<¬Fp ¦ �¸§tsJÂZw�sJ�©q¨�¸qtd(¬�sQq�h�dgf��ã·Sd§F� ¦ jÀ���ij_��n�»
bi¯_d�ltZj_��n�»Ub�pl�MÃSdr²Æ� ¦ j_���ij_��n�»,l`dZ��fZjÀq«jÀdZ��p]¯�¯Àd�l�j_��n�»,pr��f¶pfi¹ZjO�«d§tª�¯_dgl�j_��n¶fis ¦ sQ��fZj_��n¶dZ�¶qth�s
l`w�§t§�sQ�Mq��«q¨p6qts�d6·¾qth�s�db�Ë�sJl`q8p6��f�qth�s�p ¦�¦ ¯¿j°lQp6q©j_d��¯_dgl�j_��n ¦ p6qtqtsQ§��um

ð Û



í dgl�$q©ª ¦ s ¯_dglQp]¯¼¯Àd�l� §tsQ¬�dqts&¯_dgl�
ac¬äjOl`§�dF�©sJl`d��f��`x ac¬¸j°l`§tdF�©sJl`dZ��f��`x

p6qtd¬¸j_d§Vë ×Ø�mÀë'× ×Z×�môÛ��
� ¦ j_��ÃÄ¯Àd�l� ÿMØ�mÀë ï ÿ ð m ð Ø
� ¦ j_��ÃS��j_qth�ÃSb�pl�d6² ÿMØ�mÀë ï ÿ ð m ð �
bi¯Àd�l�j_��nÃÄ¯_d�lt ÛÛ�m�� ï ï�ð m¿ë'×
pf�p ¦ q©j_¹s2¯Àd�l� ÿMØ�mÀë ï ÿ ð m ð ë

Ñ¾p6bi¯_s�ÿeõ Ô dM�©q�d6·Uqth�s í d�l�Fd ¦ sQ§¨p6q©j_d��·½dZ§ÁfZj¿²usQ§tsQ�iq8¯_d�lt��

ì¶���Z���0ÁO� Ö �Cw��i¯_dgl�$d ¦ sQ§¨p6q©j_d�Cl`d����jO�«q¨�8dr·Íqth�s�·Sd6¯¿¯_d6��j_��n3�©q�s ¦ õ
§ts`¯_sJp�©sõ�Ñ�h�s�¯°p�«q ¦ p6§tq8dr·Íqth�s�¯_d�lt$dZb�Ë�sJl`q]øô� ¦ d6¯¿j°l`ª$j°�&qth�s�§ts`¯_sJp�©sã¬�dgfiwi¯_s»e�8hij°lth¶�©s`¯_sJl`q¨�&qth�s���s`µ�q

qth�§�sJpf�qth�p6q¸j°�´n§¨p6�iqtsJf�plQl`sJ�t�´qtd(qth�s	¯_dgl�ymñÑ�h�s$§�s`¯ÀsJpZ�©sC¬�d�fiwi¯_søô�	�©s`¯_sJl`q©j_d� a��tl�h�sJfiwi¯±j_��n�x
¦ d6¯¿jOl`ª	¬Fp]ªÏl`dZ���Çj°�©q�d6·�p��Çj_¬ ¦ ¯_s�plQl`sJ�t�Êqtd�p�q�h�§tsJpfiÃÄj°f���dZq©j_��n�qth�s���s`µgqÊqth�§tsJpfäqtd�b�s�s`µgsJl`w�q�sJf
a�pZ��j_�<h�pr��fid6²Æ��lth�sJfiwi¯¿j_��n�é ê ¯°p ï ØiìSx�d§�j_q¸¬Fp]ªCs`µ�sJl`w�qtsF¬´d§tsFl`d¬ ¦ ¯Às`µ��tlth�sJfiwi¯¿j_��n<�©q�§¨p6qtsQn6j_sJ�
fis ¦ sQ��fZjÀ��n�d�$qth�s�l`w�§t§�sQ�Mq�l`dZ�i³�nw�§¨p6q©j_d�um

~NÃ�í îFÒ�ÇCï5Æ�Ç�ÈÊÉ=Õ?ÐsÒSð¶ñ�ÉxË�ò?É�Ñ�Ó9Æ�Õ

Ñ�hij°�,�«sJl`q©j_d�FfisJ�tl`§©j_besJ��qth�s8b�p��jOl&l`dM�©q¨�¤d6·~��d��ÃcpZf�p ¦ q©j_¹s�¯_d�lt¸j_¬ ¦ ¯_sQ¬�sQ�iq¨p6q«jÀdZ��� pr��f�l`d¬ ¦ p6§�sJ�¾qth�sQ¬
��j_qth�qth�sCl`di�©q¨�¸d6·�qth�s$d ¦ sQ§`p6q©j_d��� ¦ §td6¹Zj°fisJf�biª<qth�sCpZf�p ¦ q©j_¹s$¯_d�lt�db�Ë©sJl`qJm Ö ·½d§�¬Fp]¯�lth�pr§¨pl`qtsQ§tÃ
j_åJp6q©j_d�=d6·�§tsJl`dZ�i³�nw�§¨p6q©j_d�=d ¦ sQ§¨p6q©j_d���	p6��fBqth�s`j_§Cl`dM�©q`�¸j°� ¦ §tsJ�©sQ�iqtsJfÆj_� é�ÅÒ ï ×]ìcm Ñ�h�s$·Sd6¯¿¯_d'�ÁjÀ��n
¬�sJp�«w�§tsQ¬�sQ�iq¨��pr§ts¸q¨p6sQ�(d�¶p$×Ù6ÃS��d�fis ê�ê û�ê w�qtqtsQ§«ý�ª Õ Ó ð ØØØ û Ð� Ö ¬¸wi¯_q©j ¦ §td�l`sJ�t�©d§ãw��Çj_��nCp
¬¸wi¯_q©j ¦ §tdgl`sJ���©d§8¹sQ§`�Çj_d�Cd6· Ô qth�§�sJpf���p��qth�s�b�p��jO��é��w� ï�ð ìcm

Ñ¾p6bi¯_s�ÿ�¯¿j°�©q¨��qth�s&¯°p6qtsQ��l�j_sJ��d6·uqth�s&¯_dgl��d ¦ sQ§¨p6q©j_d���¤·Sd§ fZj¿²usQ§tsQ�iqÊ¯Àd�l��j_¬ ¦ ¯_sQ¬�sQ�iq¨p6q©j_d���&pJ¹6p]j¿¯°p6bi¯_s
d��qth�s ê�ê�û ¬Ïwi¯_q©j ¦ §td�l`sJ�t�©dZ§Ca ¦ §�d'¹Zj°fisJf�bMª�qth�s$h�p6§`fi�Ápr§ts»Ud ¦ sQ§¨p6q©j_��n��©ªg�«qtsQ¬èp6��f�qth�s Ô qth�§tsJpf��
¯¿j_b�§¨p6§tªex¨m Ö ¦�¯_d�lQp]¯¾¯Àd�l�~¨¸§�s`·½sQ§¨�&qtd�pä¯Àd�l�$�8hij°lth�jO�Á¯_dglQprqtsJf	j_�Cq�h�s�¯_dglQp'¯ ¦ hiªg��jOlQp'¯�¬�sQ¬�d§�ªF�8h�sQ§�sJp�
pã¦`§tsQ¬�dq�s$¯_dgl�s¨ÅjO�3¯_dglQp6q�sJf�j_�üpÅ��d��ÃÄ¯_d�lQp]¯Ï¬�sQ¬´d§tª�¬�d�fiwi¯_smÌÑ�h�s ñ0ô A U@ï A b=ó ·Sw���l`q©j_d�u»��8hij°l�h
j_¬ ¦ ¯_sQ¬�sQ�iq¨�¸p´¯Àd6� ¯ÀsQ¹Zs`¯Áp6qtdZ¬¸j°l¸d§�d ¦ sQ§¨p6q©j_d��a©�Çj_¬¸j¿¯Opr§Ïq�d ô7ö�ðlô H ñ�ò�X H ð�ölô x¨»�jO�2w��©sJfÅqtd	j_¬ ¦ ¯_sQ¬�sQ�Mq
¹'pr§©j_dw��2¯Àd�l�g�Qm�Ñ�h�sCN!¡~LÄ{Jj©TUL°RÄKKjt�tPZ}QY'HÁô1¯_dgl�(j°�¸p$¹6p6§©j°p6q©j_d��d6·8qth�s	b�pltZd6²Æ� ¦ jÀ��¯_d�lt��©w�nnsJ�©q�sJf(bMª
Ö ��fisQ§¨�©d�¸sQqUp]¯cm_é Ö�íuí Û ï ìÇm Ö q�h�§tsJpf�§�sJÂw�sJ�©q«jÀ��nãd6�8��sQ§¨�©hij ¦ d6·~�©w�l�h�p�¯_d�lt¸� ¦ j_���Ud��l`s»p6��f2j¿·~q�h�s,¯_d�lt
j°��b�w��©ª»u�8p]j_q¨�2acb�pl�$d6²��`xÊ·½dZ§�p6�¶p6¬´dw��Mq�d6·�q©j_¬�s ¦ §td ¦ dZ§tq©j_d��p]¯Uqtd$qth�s¸�iw�¬ÏbesQ§�d6· pl`q©j_¹s¸qth�§�sJpf��
�8p]j_q©j_��n�·Sd§8q�h�s ¦ §td�l`sJ�t�©d§]m Ö ��s`µ ¦ sJl`q�sJfy»yqth�s ¦ §©j_¬¸j_q©j_¹s�� ¦ j_��ÃÄ¯_d�lt(h�p�&¬¸j_�ij_¬Ïw�¬�¯°p6q�sQ��l`ª»��8h�sQ§�sJp�
qth�s�bi¯_d�ltZj_��nÃÄ¯_dgl�Cs`µ�hij_bijÀq`��p¸¬	p]µMj_¬¸w�¬CmUÑ�h�s�¯°p6qtsQ��l`ª$dr·�qth�s�pf�p ¦ q«jÀ¹Zs�¯_dgl�´jO�&l`d¬ ¦ p6§¨prbi¯Àsãqtd¸qth�p6q
d6· p ¦ §©j_¬¸j_q©j_¹sF� ¦ j_��¯_dgl�CbesJlQp6w��©sFpä¯_dgl�Cd ¦ sQ§¨p6q«jÀdZ�$·Sd§�pZf�p ¦ q©j_¹sã¯_dgl�g�&j_�ij_q©j°p]¯¿¯_ª<� ¦ j_���&·Sd§�q�h�s�¯_d�lt
b�s`·Sd§ts�fisJl�j°fZj_��n$qtd�bi¯_d�lt$q�h�s�§tsJÂw�sJ�«q©j_��nFqth�§�sJpfym
õM.�> +5zE'�"1�|"{;3B�2 ���Tö�ö�÷Nö�$�2 2 �#>ùølB�,?$&%�2D'�.�> +3�#�#� � +->��l6M> "�w�65> �
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í dgl�$q©ª ¦ s ¯_dglQp]¯¼¯Àd�l� §tsQ¬�dqts&¯_dgl�
ac¬äjOl`§�dF�©sJl`d��f��`x ac¬¸j°l`§tdF�©sJl`dZ��f��`x

� ¦ j_��ÃÄ¯Àd�l� ÿ�m ïï ëMmôÙ×
� ¦ j_��ÃS��j_qth�ÃSb�pl�d6² ��mùØ ð ëMmôÙ��
bi¯Àd�l�j_��nÃÄ¯_d�lt �Ù�mù×Ù ë6×�moÿn�
pf�p ¦ q©j_¹s2¯Àd�l� �Ø�mùØië � ð m�� ï

Ñ�p6bi¯_s���õ Ô dM�«q dr·Íqth�s�Ð&�i¯_dgl�$d ¦ sQ§¨p6q©j_d��·½d§8fZj¿²usQ§tsQ�iq8¯_d�lt��

í d�lt	q©ª ¦ s ¯_d�lQp]¯u¯_d�lt §tsQ¬�dq�s�¯Àd�l�
aÇ¬¸j°l`§tdF�©sJl`d��f�� x ac¬¸j°l`§tdF�«sJl`d��f��`x

Ò ¦ jÀ� ÿn��m ð × ÿ�ëMmùÛ ï
Ò ¦ j_��ÃS��j_qth�ÃSb�pZltdr² ×ZÙØ�mô×�� ×�����m ï �
ê ¯_dgl�j_��nÃÄ¯_d�lt � ð Ø�m���� ���×�mÀë ï

Ñ�prbi¯Às���õ Ô dM�©q�d6·,�©w�lQl`sJ�t��jÀ¹ZsäÐ&�i¯_dgl�Cp6��f í d�l�$d ¦ sQ§¨prq©j_d�$d�Cp6�Cp]¯_§tsJpZfiª ¦�¯_dgl�sJfs¨ã¯_d�lt

Ñ�h�s¸l`dM�©q¨��dr·,w��i¯Àd�l�Cd ¦ sQ§¨p6q©j_d���Á·½dZ§8¹'p6§«jÀdZw���¯_d�lt�jÀ¬ ¦ ¯ÀsQ¬´sQ�Mq¨prq©j_d����p6§ts�¯¿j°�©qtsJf�j_�¶Ñ�p6bi¯_s���m8Ñ�h�s
� ¦ j_��¯_dgl�g�Áj_¬ ¦ ¯_sQ¬�sQ�iq�w��i¯_dgl�Cd ¦ sQ§¨p6q«jÀdZ���8��j_qth(¬¸j_�ij_¬¸w�¬�¯°p6qtsQ��l`ª»y�8h�sQ§tsJpZ�Q»�qth�s¸bi¯_dgl�ZjÀ��n	¯_d�lty»up�
s`µ ¦ sJl`qtsJfy»eh�p��qth�s�hij_nh�sJ�«q8¯°p6qtsQ��l`ªm�Ñ�h�s�¯°p6qtsQ��l`ª	·Sd§8q�h�s�pf�p ¦ q©j_¹s�¯_d�lt$s`µ�l`sQsJf��8q�h�p6q8d6·,� ¦ j_�$¯_d�lt��
fiw�s�qtd�q�h�s�s`µgqt§`p¸��d§t�§tsJÂZwij_§tsJf$q�dFlth�sJl�´·½d§�l`w�§t§tsQ�iq©¯_ª$bi¯Àd�l�sJf$qth�§�sJpf��Qm

Ö qth�§�sJpf��8p]j_q¨�¤·Sd§8pãb�w��©ª¸¯_dgl�	w��Mq©j¿¯uqth�s�l`w�§t§�sQ�MqÊ¯_dgl��d6�8��sQ§�§ts`¯_sJp�©sJ�Áqth�s8¯_d�ltym Ö �Ê¬�sQ�Mq«jÀdZ��sJf
sJp6§©¯¿j_sQ§J»eqth�sÏl`di�©q8d6·,p¸¯_d�ltZj_��n3l`ª�l�¯_s	a�p6�Cw��i¯_d�lt	·Sd6¯¿¯_d6� sJf�bMªCpÏ¯Àd�l�$d ¦ sQ§¨prq©j_d�yx dZ�Xp¸b�w��©ª(aÈ¯Àd�l�sJfex
¯_dgl�FfisQqtsQ§�¬¸j_��sJ�,q�h�s�fiw�§¨prq©j_d�Fdr·�q�h�s§¦�j°fZ¯_s��©q¨prqts�¨�d6·uqth�s&¯Àd�l�~é�ÅÒ ï ×]ìcmUÑ¾p6bi¯_sF��¯¿j°�©q¨�Êqth�s�l`dM�©q¨�¤d6·uqth�s
¯_dgl�ZjÀ��n�l`ª�l�¯_sÊ·½d§U�©d¬´s �©q¨prq©j°l¾j_¬ ¦ ¯_sQ¬�sQ�iq¨p6q©j_d���¤d6·�¯_dgl�g��m Ö N!¡~LÄ{Jj©TUL°RÄKKjt�tPZ}QY'HÁôC¯_d�ltãh�p��pr�Ïs`µ ¦ sQ����jÀ¹Zs
¯_dgl�ZjÀ��n�l`ª�l�¯_s�fiw�s�qtd�qth�sy¦`b�pl�d6²�¨�l`di�©q��8h�sQ§tsJp�¤qth�s§¦ bi¯Àd�l�j_��nn¨�l`di�©q pf�f��Êqtdãqth�s&¯Àd�l�j_��nFl`ª�l�¯_s�d6·
p ¦ w�§ts�bi¯Àd�l�j_��n�¯_d�ltym Ö �U�«h�d'�&��j_�FÑ¾p6bi¯_s�ëi»p6�Ïpf�p ¦ q©j_¹sÊ¯Àd�l��h�p�¾qth�s¤¯_sJp�©qUs`µ ¦ sQ���Çj_¹s�¯_d�ltZj_��nÏl`ª�l�¯_s
�8h�sQ�(l`d�i³�nw�§tsJf�p�8p�� ¦ j_��¯Àd�l�Cp6��f$h�p�Áqth�s�¬�di�©q�s`µ ¦ sQ���Çj_¹sã¯Àd�l�j_��nCl`ª�l�¯Àsã�8h�sQ�Xl`dZ�i³�nw�§tsJfCpZ�8p
bi¯_dgl�ZjÀ��nä¯Àd�l�~m,ÑÁh�s�l`dM�«q dr·�q�h�s8¯_d�ltZj_��n3l`ª�l�¯_s�d6·�p6�3pZf�p ¦ q©j_¹s�¯_dgl�y»gl`dZ�i³�nw�§tsJf$p�ÊpÏl`dZ¬Ïbij_��p6q«jÀdZ�$d6·
� ¦ j_�Xpr��f	bi¯Àd�l�~»�¯¿jÀsJ�&b�sQq©��sQsQ�Cq�h�sJ�©s�s`µgq�§tsQ¬�sJ�Qm

Ô d�i³�nw�§�sJf$p� ¯Àd�lQp]¯¾¯_dgl� §�sQ¬�dqts�¯_d�lt
ac¬¸j°l`§td	�©sJl`d��f��`x aÇ¬¸j°l`§tdF�©sJl`d��f�� x

Ò ¦ jÀ� ï Ø�môÙ ð ð Ø ð mô×Û
ê ¯Àd�l�j_��n ������m ð � �ZÙ���m��×

Ñ�p6bi¯_s´ëMõ Ô dM�«q dr·¤�©w�lQl`sJ���Çj_¹sÏÐ&�i¯_dgl�Cp6��f í dgl�Fd ¦ sQ§¨p6q«jÀdZ�Cd�Cp6�Cp'¯À§�sJpfiª ¦¨¯Àd�l�sJfs¨FpZf�p ¦ q©j_¹s�¯_dgl�
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¥8¦ sQ§¨p6q©j_d� ¯_dglQp'¯�¯_d�lt §tsQ¬�dq�s�¯Àd�l�
aÇ¬¸j°l`§tdF�©sJl`d��f�� x ac¬¸j°l`§tdF�«sJl`d��f��`x

pZlQÂwij°�Çj_q©j_d� ×Ø�m¿ël� ××�m ï Ù
l`dZ�i³�nw�§ts6ac�8p]j_q©j_��n ¦ d6¯¿jOl`ªex ï môÛië ð ÿ�mvÿn�
l`dZ�i³�nw�§ts6a��tl�h�sJfiwi¯_sQ§Qx ð Ù�m�� ð ÙØ�mùÛ×
¬´d�ij_qtd§�acdZ��s��©q¨p6qts�¹'pr§©j°p6bi¯_s6xtx ����môØ× Ã

Ñ�prbi¯Às¸Û�õ Ô dM�©q�d6· í d�lt Ô d�i³�nw�§¨p6q«jÀdZ� ¥8¦ sQ§¨p6q«jÀdZ���
Ñ¾p6bi¯_s3Û´¯¿j°�©q¨�ãqth�sFl`di�©q¨��d6·8qth�s�b�pZ�Çj°l¸¬�sJl�h�p6�ij°�©¬F�¸p�t�©d�l�j°p6qtsJf(�ÁjÀq�h<pf�p ¦ q¨prq©j_d�um Ö �2s`µ ¦ ¯°p]j_��sJf

sJp6§©¯¿j_sQ§J»Zqth�sF¦QplQÂZwijO��jÀq«jÀdZ�7¨�¬�sQqth�d�fãj°�¾w��©sJf¸biªÏpr�Ïs`µ�qtsQ§t��p'¯~p6nsQ�iq�úUqtd�plQÂZwij_§ts8s`µ�l�¯Àw���jÀ¹Zs�d6�8��sQ§¨�«hij ¦ d6·
pÊ¯_d�lt¸p6qtqt§©j_b�w�qtsm¾Ñ�hij°�¾d ¦ sQ§`p6q©j_d��j°�¼§¨p6§ts`¯_ª�w��©sJf¸�Çj_��l`s�§tsJl`d�i³�nZw�§¨p6q©j_d�u»]j_�¸¬�dM�©q¾lQp�©sJ�Q»�j°�Ufid��s,biª�qth�s
¯_dgl�$d6�8��sQ§Jm,ÑÁh�sÏl`dM�©q&d6·Íq�hijO�&d ¦ sQ§¨p6q©j_d��jO��l`d¬ ¦ pr§¨p6bi¯_s�qtd	p ¦ §©j_¬¸j_q©j_¹s$RS[QNQRùj�P{eICjcNQ[JRyd ¦ sQ§¨p6q«jÀdZ�um Ö �
�©h�d6�8�u»i�tlth�sJfiwi¯_sQ§�§tsJl`d�i³�nZw�§¨p6q©j_d�´j°�,¬´d§ts8s`µ ¦ sQ���Çj_¹s�q�h�p6���8p]j_q©j_��n ¦ d6¯¿j°l`ªF§�sJl`d�i³�nw�§¨p6q«jÀdZ�um,Ò6j_¬ ¦ ¯_s
fiªi��p6¬¸j°l�l`d�i³�nw�§`p6q©j_d�¶d6·�qth�s¸�8p]j_q©j_��n ¦ dr¯±j°l`ª¶§�sJÂwij_§tsJ�2d�i¯_ªXdZ��s�¬�sQ¬�d§�ªC§tsJpf(p6��f4d��s�¬�sQ¬�dZ§tª
�8§©j_qtsã�8h�sQ§tsJp��»~p]¯_qtsQ§`p6q©j_d�Cdr·,qth�sÏ�tl�h�sJfiwi¯_sQ§�§tsJÂZwijÀ§�sJ��qth�§tsQs¸¬�sQ¬�d§�ªF�8§«jÀq�sJ��·Sd§�qth�§tsQsÏ�«w�b�¬�dgfiwi¯_sJ�Q»
d��s¸¬�sQ¬�dZ§tªC�8§«jÀq�s�qtdC�©sQq¸p´ý~p6n(acqtd	j_¬ ¦ ¯_sQ¬�sQ�iq¸qth�sFl`d�i³�nw�§`p6q©j_d�<fis`¯°p]ª�x`»�p6��f(p6��dq�h�sQ§�¬�sQ¬�dZ§tª
�8§©j_qts�qtd�§tsJ�©sQq	qth�s$ý~p6nBac�8h�sQ�1p]¯¿¯�qth�s ¦ §tsQÃS§tsQn6j°�©q�sQ§tsJfBqth�§tsJpf��	p6§ts(�©sQ§t¹sJfy»&qth�sCd6¯°f=�tl�h�sJfiwi¯_sQ§$j°�
fZj°�tlQp6§¨fisJfex`mÍº&d6��sQ¹sQ§J»6qth�s8l`d�i³�nw�§`p6q©j_d��l`dM�©q¨�¼¯¿j°�©qtsJfÏjÀ�	Ñ�p6bi¯_s�Û�fid���dZqÍlQp ¦ q�w�§ts8qtdq`p]¯gl`d�i³�nw�§`p6q©j_d�
fis`¯°p]ª~é�ÅÒ ï ×]ìcm

û ü �ý:¨¢� ���à ü ���=� ¢&¡u£�4

Òd¬�sUdr·�qth�sU��dq©j_d����j_�Mqt§�dgfiw�l`sJf2j_��Ó q �ÁÒMÑ ¥ é ê�íuí ÛÛZìc» Ô º ¥ É Ô ��Ò�é Ô ó q Ûië6ìMp6��f Ô º Ö2¥ Ò�é Õ Ò�» Õ ÒMÛ ï »
Ò ÕF�yï Ø]ì,p6§tsFl�¯_dM�©s´qtd$qthij°�ã� dZ§t~m¸Ó q ��ÒMÑ ¥ w��©sJ��q�h�s�sQ��lQp ¦ �©wi¯°p6q©j_d� ¦ §td ¦ sQ§tq©ªCd6·8db�Ë�sJl`q¨��q�d$b�wij±¯°f
p¶l`d�i³�nZw�§¨p6bi¯_s ¦ p6§¨p]¯¿¯_s`¯ ¦ §tdn§`p6¬�¬¸j_��n¶sQ�i¹j_§tdZ��¬�sQ�Mq]m Òqt§tw�l`qtw�§¨p'¯±¯_ª»�Ó q �ÁÒMÑ ¥ øô�	�©ªM��l�h�§td�ij_åJp6q«jÀdZ�
db�Ë©sJl`q´jO�$�«d¬�sQ�8h�p6q$�Çj_¬¸j¿¯°p6§Cq�d?pf�p ¦ q©j_¹s�¯Àd�l�g�Qm�º&d'��sQ¹sQ§]»8p<�©ªi��l�h�§td�ij_åJp6q©j_d�1dZb�Ë�sJl`q$fidisJ�$��dq
�©w ¦�¦ d§tqUfiªM��p6¬äjOl�p6q�qt§©j_b�w�qts,§�sJl`d�i³�nw�§¨p6q«jÀdZ�u»pf�p ¦ q¨p6q«jÀdZ�u»'p6��fãdb�Ë�sJl`q��«q¨p6qtsÊ¬�d�ij_qtd§©j_��n�m Ô º ¥ É Ô ��Ò
j°��p6�(s`µ�pr¬ ¦ ¯_s�d6·Ápr�XdZb�Ë�sJl`q�b�p�©sJf4§tsJl`d�i³�nw�§¨prbi¯Às´d ¦ sQ§¨prq©j_��nC�©ªg�«qtsQ¬®�8hij°lth¶lQp6�Åb�s¸q¨p]j¿¯_d§tsJf�·Sd§�p
¦ p6§tq«jOl`wi¯°p6§¸h�p6§`fi�Ápr§tsFl`d�i³�nw�§`p6q©j_d��d§ã·½d§¸p ¦ p6§�q©j°l`wi¯Opr§Fp ¦�¦ ¯¿j°lQp6q©j_d�um<ÑÁh�s�·Sdgl`w��ãd6· Ô º ¥ É Ô ��Ò(j°�
qtdC�©q�§tw�l`qtw�§ts¸qth�s�d ¦ sQ§¨p6q«jÀ��n(�©ª��©qtsQ¬îZsQ§t��s`¯Uj_�?p6�Ådb�Ë©sJl`q�d§©j_sQ�Mq�sJf(�8pJª��8h�sQ§tsJp��»uqth�s¸·Sd�l`w���d6·�dw�§
§tsJ�©sJpr§¨lth4jO�2qtdCb�wij¿¯°f�pCl`dZ�i³�nw�§¨p6bi¯_s	d ¦ sQ§¨prq©j_��n4�«ªg�©q�sQ¬îsQ§t��s`¯8p6q�qth�s	qth�§tsJpfX¯ÀsQ¹Zs`¯Èm¶�U¹sQ�¶q�h�dw�nh
��s�w��©s¸qth�s¸db�Ë�sJl`q�¬�d�fis`¯ p6q�q�h�säp ¦�¦ ¯±j°lQp6q«jÀdZ�¶¯_sQ¹s`¯c»u��s¸fid$��dq�w��«sÏdZb�Ë�sJl`q`��qtdFb�wij¿¯°f(qth�s¸§tw���ÃSq«jÀ¬´s
�©ª��©qtsQ¬Cm Ô º Ö�¥ ÒKþãj°�¸p´·Èpr¬¸j¿¯Àª(d6·8db�Ë�sJl`qtÃSb�pZ�©sJf�§tsJp]¯_ÃSq©j_¬�s	d ¦ sQ§¨prq©j_��nX�©ª��©qtsQ¬®sQ§���s`¯O��m3ÑÁh�s�·cp6¬¸j¿¯_ª
j°�¸}JWZN RSHK ÏLrÿQPM�3¢¿[&j_�X�&hijOl�h(s`µMj°�©q«jÀ��n�sQ§t��s`¯,p6b��©qt§`pl`q©j_d����p6��f	·Sw���l`q©j_d����lQpr�Cb�s¸¬�d�fZj¿³�sJf(sJp�Çj¿¯_ªm Ö �
� � 2 ��> �56M"H+->@6?.1> +3�#�|� �@w��&'��9��'���)1+-2@2 ���O�#$�> > �#)32�+Mw�)��#>�+M472 ���@%�+3�!8
� ��� +-)1�#$�> > �#)32#J��:'��#>965> �!�3'��56#%ZJ���"l6M.�296M;3%��	�/.0�#>96M2D'�)�*�
�B3� 2 �|,¯� $1.�.0+E> 2D'�)�*��2 +E,?'��EJ��5�56�%(�V2D'�,/���3+E,/.�$�296M2D'�+E)����
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d ¦�¦ dM�©sJf¸qtd Ô º Ö�¥ Ò�db�Ë�sJl`q¨��»p6��pf�p ¦ q©j_¹s8dZb�Ë�sJl`q,l`dZ�Mq¨p'jÀ���¼j_q¨�¤d6�8�¸¬Ïw�q`p6bi¯_s�p6qtqt§«jÀb�w�q�sJ�Q»p6�ãj_�MqtsQ§���p]¯
w��©sQ§tÃ ¦ §�d'¹Zj°fisJfCpf�p ¦ q¨p6q©j_d� ¦ d6¯¿jOl`ª»yp6��f�p¸¬�d�ij_qtd§«jÀ��n´¬�sJlth�pr�ijO�«¬/qtd�p]j°f�p6�Mª$pf�p ¦ q`p6q©j_d�CfisJl�j°�Çj_d�um

� �1ß Þ £�:Qá¸�uâ¨ß Þ ¢ Þ à �¸á� ¾áÏ¡�� 	 ß�¡��

Ñ�h�s�l`d�iqt§©j_b�w�q©j_d��d6·Udw�§8��d§t¸j°��q©��d6·Sd6¯°fyõUç¼jÀ§`�©qJ»���s ¦ §td ¦ dM�©s�p¸¬´dgfis`¯u·Sd§8pf�p ¦ q«jÀ¹Zs�db�Ë©sJl`q¨�Ê�8hij°l�h
lQp6�ãb�s�w��©sJf�q�d�b�wij¿¯°f�fZj¿²usQ§tsQ�Mq¾d ¦ sQ§¨p6q©j_��n��©ª��©qtsQ¬üprb��©qt§¨pl`q«jÀdZ���y·Sd§ ¦ p6§`p]¯¿¯Às`¯~pr��f�fZj°�©qt§©j_b�w�qtsJf´�©ªg�«qtsQ¬F�Qm
Ñ�h�sQ�u»Ê��s3p ¦�¦ ¯¿j_sJfBqth�s$¬�d�fis`¯�qtd�j_¬ ¦ ¯_sQ¬�sQ�iq3pf�p ¦ q©j_¹s$¬¸wi¯Àq«j ¦ §�dgl`sJ�t�«d§�¯_d�lt��Q»�p6��f�fisQ¬�d���«qt§¨p6qtsJf
qth�s`j_§,w�q«j±¯¿j_q©ª�w��Çj_��n�¹6p6§©j_dw��ÍjÀ¬ ¦ ¯ÀsQ¬´sQ�Mq¨prq©j_d���&ac§¨p6��n6j_��n2·½§tdZ¬ l`sQ�Mqt§`p]¯¿jÀåQsJf´qtd�fZj°�©qt§«jÀb�w�q�sJfexÍdr·~qth�s�Ñ�ÒMÓ
p ¦�¦ ¯¿j°lQp6q©j_d�um�Î¶s$�©h�d6� sJf4qth�p6q´¦�l�¯Àdi�©s`¯_ªMÃcl`dw ¦ ¯_sJfs¨�pf�p ¦ q¨prq©j_d����lQp6�Åb�s	w��©sJfÅj_�<d ¦ sQ§¨p6q©j_��n¶�©ª��©qtsQ¬
sQ§t��s`¯°�Ê·Sd§�j_¬ ¦ §�d'¹ZsJf ¦ sQ§©·Sd§t¬Fpr��l`sm

Éc�	qthij°� ¦ p ¦ sQ§J»i��s8�©h�d6��qth�p6q¾¯_d�ltZj_��n ¦ p6qtqtsQ§t���Êp6§ts8fZj¿²usQ§tsQ�Mq¤·½dZ§ fZj¿²usQ§tsQ�Mq¤¯_dgl�g�Êp6��fä·½d§,fZj¿²usQ§tsQ�iq
p ¦�¦ ¯¿j°lQp6q©j_d���Qm(ç�dZ§�hij_nh ¦ sQ§«·½d§�¬Fp6��l`sFp ¦�¦ ¯¿j°lQp6q©j_d���	p6��fÅd ¦ sQ§`p6q©j_��nX�©ª��©qtsQ¬:sQ§���s`¯O��»uj_qãj°�ãsJ�t�©sQ�iq©j°p]¯
qtd�q¨p6s	qth�sJ�©s ¦ p6qtqtsQ§�����j_�iqtd¶l`d���Çj°fisQ§¨p6q«jÀdZ��qtd(b�wij±¯°fBp6�<s`ò$l�jÀsQ�iq��8p]j_q©j_��n ¦ d6¯¿j°l`ª�·Sd§�p ¦ pr§tq©j°l`wi¯°p6§
¯_dgl�ym ¥ w�§�·½w�q�w�§ts¸§tsJ�©sJp6§¨l�h�·½d�l`w��©sJ�&j_� ¦ p6§�q�d�¶�©q�w�fiªj_��n$qth�s¸s`²usJl`q�d6·Áp ¦�¦ ¯ÀªZj_��n ¦Ql�¯_dM�«s`¯ÀªiÃcl`dw ¦ ¯_sJfs¨
pf�p ¦ q`p6q©j_d�	qtdFp]¯_qtsQ§�¯_d�ltC��lth�sJfiwi¯_sQ§¨�Áj_�XfZj¿²usQ§tsQ�Mq ¦ h�p�©sJ�Ád6·¤p´l`d¬ ¦ w�q¨p6q«jÀdZ�um

û s`µgqJ»&��sC��j¿¯¿¯ä�©q�w�fiª�p�¬Fp�t�Çj_¹s`¯_ª ¦ p6§¨p]¯¿¯_s`¯Ïp ¦�¦ ¯¿j°lQp6q©j_d�1qtd��©sQs(qth�s(s`²usJl`qFdr·Ïpf�p ¦ q©j_¹s�¯_dgl���Qm
ç¼j_��p]¯¿¯_ª»���s �Áj±¯¿¯uw��©s�qth�s�l`d��l`s ¦ q�d6·�¦Ql�¯_dM�«s`¯ÀªiÃcl`dw ¦ ¯_sJfs¨�pf�p ¦ q¨p6q©j_d�¸j_�	dqth�sQ§Êd ¦ sQ§¨prq©j_��nÏ�©ª��©qtsQ¬�l`d¬�Ã
¦ dZ��sQ�Mq¨�&p�8��s`¯¿¯�qtd	l`d���©qt§tw�l`q�p6�Xpf�p ¦ q¨p6bi¯_s�d ¦ sQ§¨p6q©j_��nF�«ªg�©q�sQ¬/sQ§���s`¯u·½dZ§ ¦ p6§¨p]¯¿¯_s`¯,p6��fCfZj°�©qt§«jÀb�w�q�sJf
�©ª��©qtsQ¬F�Êqtd	�tp6q©j°�Ç·Sª3p ¦�¦ ¯±j°lQp6q«jÀdZ�X§�sJÂwij_§tsQ¬�sQ�iq¨�Qm

��£N� Þ ß�� :-��à����ý3 � Þ  ��
Î¶sã� dZwi¯Of3¯¿jÀZsÏq�dFqth�pr�� Ô h�§«jO�«q©j°p6� Ô ¯_sQ¬�sQ��l`d��·½dZ§8j_¬ ¦ ¯_sQ¬�sQ�iq©j_��nCqth�s¸Ñ�ÒMÓ=p ¦�¦ ¯¿j°lQp6q©j_d�(w��Çj_��n$qth�s
Ñ�h�§tsJpZfã¯¿jÀb�§`p6§tª	d� ê�ê�û1ê w�qtqtsQ§©ý�ª�¬¸wi¯_q©j ¦ §td�l`sJ�t�©d§`�QmUÎ¶s���dwi¯°fFp]¯°�©d2¯¿jÀZs�qtd�qth�pr���<�p6w��©hij_ Õ h�dM�©h
·Sd§�hijO�&¹'p'¯Àw�prbi¯Às�l`d¬´¬�sQ�Mq`�8p6��f$�©w�nnZsJ�©q©j_d����d�$dZw�§8§tsJ�©wi¯_q¨�Qm

ü ������¡�� Þ £?���
� �������! #" ��´P�l½��£�¹� º �T�.�C�&¡ ���l��$J�e�G·¹�£¡"��¼ º ���&%¢��·�� �l��$K�£�=�('��&�P¡ Æ Í º �
� Ö Æ º ��´P���=�¢¡�¸å�Y¡ ½��£�=������½]�K���µ�&��������l�K�5��¸J� ´K¡����l�¶½����=�£²l�&½¶�&�C������� �&¡��=����� Ö �&��¸å�l¡�� ´=�£¡ ���Y��½]�¢½]�l¡�Æ�½ ± ��� ���K¡��K���&� ���l¡�� º à*)+)+)-,�."ä�á0/¢ä21�3

ã�âåé£á4/¥é�á65�é&7�8�9Yã;:<.�/ $�=!�GÊ?>A@ ËCB >AD!=�>*EF>AD&G!G�$Y¼T�V���&½�¾.�&¡	>H 2�! º
� Þ �µ�2 !IA" ¼ º Þ �µ�l��� º �K��´K�V� ± �����K²�� ± �K�.�l¡��e¸ù�l¡e���l�.� ± ¡ ¡��&�=��Æ����=�ý�=�£¡"�������&����� ½Q����� ´K��½��l��´��l�.�&¡���� ���K²���ÆM��� �&½¶� ºà*)+)+)J5�é&7�8�9YãK:C.�L�äAMläVè&âµá�: $N@!=GÊPO Ë<B =!OAE4GQ=R$ Í �VÆ�>H 2 !I º
� Þ �����2�A" Þ º Þ �&¡�� ´=�Y�N$e� º ���&%&��·����l��$��£�=�S' º �J� Ö Æ º È ¡ �&��� � B ����ÆC� � �¢½ ¸ù�l¡��l¾!T��V�������l¡����¢�M�����,�.��¡"�£�����¢�I�P¡ ���

²Y¡"�£½]½]���K² ºVU éXW�ãXY�äZ.?:<[]\^.�ä!1Áã�â_1�:�ä£á�`a)+b�80:<.&â_:¢á�1�: $N>A�CÊX� ËCBdc >H=AE c =2@�$�� ± ² ± ���	>H 2�!� º
� Þ �R �>�" � º Þ ��´=�£¡ ���£�=�fe º �P� ´C·���� º ¼�ÆC�=�£½]�µ���l�K�£�K�"�£� ���l���£¸I¡������ç��� ��½]��� ��¸ù��·¹�£¡ � º+g 5hLi,�.�ä�á4/�ä21�ã�âåé�á0/ýé£á

5�éZ7�8�9Yã;:<. U�j /�ãK:C7k/ $� CÊX@ Ë<B ><GQ=#EF> c G�$ Í �VÆ�>H ! R> º
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� ������È+�2=A" ß º �5�Al�$ Í º �5�l¡�·�����$�e º �����X$����.�nm º È��Y���µ�Y� � º ¯��C���&¡ �K¡��K���&� �,���Y½]½ ± �K���&�������l�v���.�N�K¡ �K���¢� � �Y¡
�G�����=������´K���K²��l����´K�����C� �&��GQ=2@ º�g 5hLo,�.�ä�á4/�ä!1Áã�âåé�á4/�é£áp5�é&7�8�9Yã;:<. U�j /"ãK:<7	/ $�>�Ê?> ËCB GQO#E0D2D�$&mK�¢¾K¡ ± �£¡ Æ>A !�2= º

� �rqMÉ�� c " É º ���£½]�K¾.�&���X$&ß º qY�l´K�K��� �Y��$l���.��s º É ± ��� � º �5´K�l�µ���&�5Ê����µ��� ��´K���&¡"�£¡"��´K�µ�&�£�M�Y�=�¢�����M���&¡�¸��l����¸ù�l¡I� ± � ���l½�¢½�¾=���P�C���¶� ÆC� ���&½]� Ë&ºkt 8�:<."äVã�âµá4M U�j /�ã;:<7	/�uv:<wVâ_:CY $�@�>�ÊX= Ë<B  #EF> c $2q ± ��Æ�>H 2� cPº
� ���� !=#" �5´P¡ ��� ���Å�£���5���&½]�¢�=���l�;���=��e��£¡ � ���&�v�K��´C·¹�£� º �C´=��¡����O½]�&½¶�l¡ Æ Ö � º ¸å¡"�£²l½¶�&�C� ���¶�l¾!TÁ����� �s¸å�l¡�¡ �&�C�¡��&� �¢�M�����K²g� ´.��¡ �V���£¾K� ��¡"�l�Á� ���l�K�ý���O� ± ½���½ ± ��� ���K¡��K���&� ���l¡�� B ��lK�.�&¡ ��½¶�&�C�"�������l�g·���� ´;���=�£¡"�������&��� ����P¡ �l²Y¡"�£½ º ������´K�K�µ�&�£�¹ÉÎ�&�.�l¡ ��¼T¡��V¸å�A$I�5�Y�����¢²l����¸��5�l½¶� ± �����P²�$Jß��&�Y¡ ²l�µ�¶¯��K��� ��� ± ���]�£¸¹������´K�K�Y���l²lÆ4$>A ! 2= º
� ß��2" ��´K½]�V��ß�´P�&��� ´v���.�Se��£¡ ��� �&�N�K��´M·���� º �5´=�£�l�����£¡"�kE��Y�&¡ �K�¢��� ± �K�.�l¡ �ý¸å�Y¡�½ ± �����ç��·5�&��²l´C���l¾!TÁ����� �A$��� Ö �K�&�£� ���l�P�H$��£�=�v�£� �Y½]�µ������Æ���� ¡ ���£� ��� ��½¶�]���K�K���µ�&�£� ���l�K� º ,Jé,ä�8280:�ä&.�âµá g 5hLx,�."ä£á4/�ä!1Áã�âåé£á4/ é£á

5�éZ7�8�9Yã;:<. U�j /�ãK:C7k/ º
� ß����2 A" È ¡"��¾P´=�,ß��l�P���.��� ´N���=�6e���¡ ��� �&�S�K��´M·���� º �5´=�£�l� Bfy ´CÆ,�Y�K�g�&���K�P�l��´=� Ö �]�l�P��Æv�£�v�Y�=�&¡��������P²��ÆC� � �¢½ ¸å�l¡�¡������ç��� ��½]�T�£�K�K���µ�&�������Y�K� ºzU àZ{ t \ U}| éVã�â_1�:*/ $P�=��²Y�&�	>HI2DAEN>H@!OR$&q ± ��Æp>H 2�! º
� ß��� 2=A" y �¢��½¶���K²¹ß ± ���=�e���¡�� � �¢� �K��´C·���� º �N½]�Y�K��� �Y¡ ���K²����=� Ö ��� ± �����~%��������Y��� ÆC� ���&½Q¸å�Y¡��=��¡��������&�M�£�=���C�����

��¡ ��¾ ± �����¶� ÆC� ���&½]� º ������´K�P�Å�¢���JÉ��&�.�l¡��¹ß�¯��5� �����K !=!�R>!>2$l�5�l�����&²l���£¸ �5�Y½]� ± �����K²�$�ß��&�Y¡ ²Y�Å�s¯��K� ����� ± � ��£¸e�I�V� ´P�K�l���l²YÆQ$�>H 2 != º
� '��� !IA" È ´K��� yRº ' ± ��� ���£�=� Í ± � ��� °Y± �]��´=��½��l� º �C����· ½]�&½¶�l¡ Æ B�y �����Y�&�K���K²g���Y�K� ��� ���&�=��Æ,���g�&�K´.���=����Á�l�=� ± ¡ ¡ �¢�=��Æ,�����C��� ��¡ ¾ ± � ���O� ´=�£¡ ���O½]�¢½]�l¡����&� º ¯�� \^."éA1�:?:�`£âµá4MA/ éXWýã_��:�à&áCãK:<.&á=äVã�âåé£á=ä�ær5�é�á<WH:C.�:&á�1?:é£á���â~/�ãP.¢â_�C9YãK:�`�5�é&7�8�9Yã�ârá4M U�j /"ãK:<7	/ $K�.��²l�¢��=!I!@#E0=R>!>!$�>H 2 !I º
� Í �� 2=A" Þ �K�C´K���"�£� ��·�� Í ± �C´K�&¡�TÁ�&�¥���.��e��£¡ ��� �&���P� ´C·���� º �VlK�=�&¡���½]�&�C� �5·���� ´��¥���Y�CÌ=² ± ¡"�£¾K���T���K� ��¸ù�l¡e½ ± �ç������K¡ �K���&��� �Y¡ � º ������´K�K�µ�&���5É��&�.�l¡�� ß�¯��5� �����K !=!�2I!OR$E�5�Y�����¢²l����¸T�5�l½]� ± � ���K²�$Eßs�&�l¡�²l�µ�¶¯��K� ����� ± � �¶��¸������´K�P�l���l²YÆQ$�>H 2 != º
� Í ± �� �>*" Þ �K�C´K���"�£� ��·�� Í ± �C´K�&¡~T��&� º � �=�Y¡ ����¾K�������=�O¡ ���Á�l�CÌ=² ± ¡"�£¾K����� ´K¡����l�G���=�l���l�£²l� º ¯�� \^.�éH1�:�:�`�âµá0MH/ é;W

U 9Má��N/H:<.{v.�é&9A8�,N:�1*�MáKâ_1�ä£æ+5�é�á<WH:C.�:&á�1?: $C�=�£²l�&�>HI�>*EF>2>H@�$Zq ± �K��>H ! R> º ������´K¡ �&�.�l¡��T�K� B ß�¯��5��¯ ���Y� R>H�2I!@ º
� � Þ  !IA" e��£¡ � ���&�2�K��´C·¹�£�v���=� y ��� Þ � º �I�Y�=�Y���l²l���&��E �C��� ��¡ ��¾ ± �����,�Y¾!T����������l�,½ ± ��� �µ���Y½�� ± ���&¡ � º�g 5hL,�.�ä�á4/�ä!1Áã�âåé�á4/¥é£áS5�é&7�8�9YãK:C. U�j /"ãK:<7	/ $��GÊP@ ËCB >!>2>�EF>AO c $ Í �VÆ�>H 2 !I º
� � Þ5Þ ß	�2 A"�e��£¡ � ���&�Q�K��´M·����V$ Þ �&� Þ �Å�£�l�!$ y ��� Þ ��$¹�£�=�6ql�Y´K�2ß��V·��l��·����M� º ßs���Y¾=�����K�£�"�,���.�?�Á�l�C� ¡��l�T���½ ± �����µ���l½¶� ± � �¢¡ � B Ç��=�¢¡"�������K²g� ÆC��� �&½ �P¡ ��½]��� � Ö �&���£�=�g�*lG�.�&¡���½¶�&�C�"�£� ���l�;·���� ´v�¶�=��¡��������&�e¾K¡����=��´C�

�£�=�Y��¾=� ± �=�;����²l�Y¡ ��� ´P½ º 5�é�á�1<94.C.?:¢á�1 j [�\^.�ä!1Áã�â_1�:�ä£á�`()zb?8�:C.¢â_:&á�1?:*�f�]âræ�: j ä£á�` U é�á4/ $��=��²Y�&��>H R>�E@R>H�R$K¼T�V� º >A !�! º
� � Þ y  �>*"�q º �K�����K%2$F' º Þ �&¡ ¡�ÆC½����V$E�£�=�(q º�y ± º É ± �C� ��½]�����l½¶�K���µ��� ���Y��¸å�l¡�½ ± ��� ���K¡ �K���¢� � �Y¡ � º 5�é�á�1<94.C.?:¢á�1 j [\r."ä!1Áã�â_1�:¥ä£á�`)+b�8�:C.&â�:&á�1�: $�=GÊPD Ë $N>H 2 �> º
� �Kß Þ � c " e��£¡ � ���&�,�K��´M·����V$EÈ ¡"��¾P´=�]ß��Y�K���=����´�$K���.� y ��� Þ � º �5´=���Y�rE��Y�&¡ �K�¢�I� ± �K�.�l¡��T¸ù�l¡��l¾!TÁ����� �����g��´K�¡������ç��� ��½]���C�l½������ º à�)z)+)�,�.�ä�á4/�ä!1Áã�âåé�á4/�é�á65�é&7�8�9YãK:C.�/ $K���K=!DGÊP� Ë<B  !I&GZE0 R>HD�$Aq ± ��Æ�>H 2� cPº
� �Kß	�N 2IA" e��£¡ � ���&�,�K��´M·����V$K�T´P½]���¶ß�´K�&��� ´V$=���.��'Î�l�K²YÆC���.´K� ± º mP¡ �Y½���´=���Y����½]����� ��� ´.���l�����£¡"� B �S¸���½¶����Æ�£¸�¡������ç��� ��½]��½ ± �������P¡ �K���&��� �l¡ý�l�&¡��K�&��� º ¯�� \^.�éH1�:�:�`�âµá0MH/géXW¶ã_��:�uv:�ä�æ�3H,�â�7�: U�j /"ãK:<7	/ U�j 7�8KéA/&â�947k�

t .&æ�ä�á�`YéA�+�eæ�é&.&â_`Yä $C�=�£²l�&���2@AE� !@ º ¯ �e�e��$=¼���� º >H ! 2I º
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� �4qMßk !@A" È º �G� �&�K��� ¡��l½�$Y� º ql�C�!$K�£�=��� º ß ± �K��� º �5�Y½]�=�£¡"�£� � Ö ���.�&¡�¸ù�l¡ ½����=�Á�T� Ö �£� ± ��� ���Y�¥�£¸ �&�Y� ´P�����Á�l´K�&¡��&�C�� ± ½������=�;���Y½�����¡���´K��� ����� ± ¡ �¢� º ¯�� \^."éA1�:�:?`£âµá4MA/ éXW�ã��0:a�Q��ã_� g áPá�9Kä�æ�à¢áCã;:<.&á=ä�ã�âùé�á=ä£æ U�j 7�8Gé#/Áâ�9Q7é£á�5�éZ7�8�9Yã;:<. g .?1*�Mâ�ãK:�1�ãX94.?: $l�=�£²l�&���!I#E0 �>2$ Í �VÆ�>H V�K@�>>H 2 !@ º
� y ��'���>*" y �������µ��½ � ºhy ± �ç¸?$�É���Æ,�J� Ö ����$5���=� �K��½ ± �¢�¹É º '���¡ ¾P�����l� º���j `&.�ä��V5eê�7�7�8�[ g á6)+b�80:<.&â�7�:&áGã�ä£æ5�éZ7�8�9Yã;:<. U�j /�ãK:C7 º Í �&ß�¡��V·5�;'Î�����.��� Ö ���=���V�g�5�l½¶� ± � �¢¡¹�K�Á���¢�=���¥�C�¢¡ ���&�H$h>A !��> º
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