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çváhâzë«ù\â¢ä�ásâAå\ãZìrèaç�á å¿é�ë\ävä�âAðvóIë\ïhãVè°ïsêªô°õ¿ô^ë«ì�â¢äoåªé¢é¢òsä�åªé�õ\ú©�*ásâ¢ï,��è°ð�ðvâ�çoçvëokÁçváhâLåªô^ê\ëªä�èaç�ásæ â�üså¯æLè°ïsâAð'ëªïhô^õZçNì�ë
â¢ï
ç�ävè°âAð�� ç�ásâLëªïsâ�å«çoçvásâ�çvë\ó�ëªí{çvásâ,ý©NC>xw*SUB:å¯ïhãÀçvásâ�ëªïhâzë\ïÀçváhâmç�ëªó�ëªí÷ÿLNC>xw*SUB,ç�ëwæÁå2�ªâ�ç�ásâLðvé�ásâBãVòsô°è^ïhê¿ãVâBé�è¶ðfè°ëªïSú
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áhåµù\âjç�ásâ"æÁå«üVè^æÁåªô3���
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��òhðvâAã�å\ðoå¿ñsä�ë\å\ãsé¢å\ðNç"ãVë«ìrïsô°è°ï)��úLà3áhâÁòsósô°è^ï)�	â¢æLósô°ë«õVðoàjý(��íöë\ä�ðfâAïhãVè°ïsêZävâ�
\òhâAðfç�ðoçvë¿ç�ásâ%ðfâAävù\â¢äBú�à3áhâ
ãVë«ìrïsô°è°ï)�%â¢æLósô°ë«õVð�:jþg���s:uïsä�â¢ô°è¶å¯ñsô°â"þ'å¯ç�å¯ê\ä�åªæ �{ä�ë¯çvëVé¢ëªô?�`íöë\ägD�\/>xB#w�R�<TSUBsw?F�G'çvásâ�ãhå«ç�åmçvëÁåªô^ô¾ëªíSçváhâoì�ëªä��VðNç�å«ç�è^ë\ïhð
è°ï�ç�ásâ�é�ô°òhðfçvâ¢äÁòIðfè°ïsê çvásâ�î��{÷Tæzòsô^çvè¶é¢åªðfçÁðfòsóhóIë\äfçÁósä�ë«ùRè°ãVâBã�ìrè^çváª�*è°ïhãVë«ìuðÁÿjàp×hú ksú�þ'òsävè°ïsê�â�üVó>â¢ä�è^æLâAï\ç�ð���çváhâ
çvâBðNç�ñIâBã¿è°ðrè¶ðvëªô¶å«çvâBã%íöä�ëªæ å¯ô°ô¾â�üRçvâAävïhåªô¾ïsâ�çNì�ëªä��Vð�çvëÁåµùªë\è°ãwâ�üRçvâAävïIå¯ô�è^ï
ç�â¢ävíöâ¢ä�â¢ïhé¢âªú

à3ásâ}ðvâ¢ä�ùªâAä/òhðvâAã�íöë\ä/ç�ásâAðvâ}â¢üRó>â¢ä�è°æ�âAï
ç�ð,è°ð,åjãVòhåªôa÷Oósä�ëVé�âAð�ðvëªä¾æÁåªé�ásè°ïsâ{ìrè^çvámçNì�ë�×�k2k�¹�luøf�:âAï
çvè°òsæ�îfî,ý(�!:'ðSåªïhã
q º2j2¹�5�ëªí>æLâAæ�ë\ävõ\úXà3áhâuðfâAävù\â¢ä:áhåªðXçNì�ë�æÁå¯è°ï�ä�âAðvó>ëªïhðvè^ñhè^ô°èaç�è^âBð d ävâ�

òsâAðfç`ósävëVé¢âAð�ðfè°ïsêE��

òsâ¢òhè^ïsê"ïhâ¢ìÔävâ�
\òhâAðfç�ð��U�ªåªïhã
ñsä�ë\å\ãsé¢å\ðNçoæLåªïhå¯ê\â¢æLâ¢ï
çE�öæÁå��Rè°ïsê¿ð�é�ásâBãVòsô°è^ïsê¿ãVâAé¢è°ðvè°ëªïhð�å¯ïIãÀñsä�ë\å\ãsé¢å\ðNç�è^ïsê8óhå¯ê\âAð��Eú�à,ëwâAïhðfòhävâzçváhå¯ç'ç�ásâLävâ�

òsâAðfç
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òsâAðfç�óhävëVé�âBðvðvè°ïsê�ç�ásävâBåªãwè°ð�ê\è^ù\â¢ï%ç�ëªó¿ósä�è^ë\ävè^çNõªú`à3ásâ"ðvâ¢ä�ùªâ¢ä�áhå\ð
çNì�ë	8sú 3 Ú©5�íxåªðfç'ìrè¶ãVâE�hý��RîjãVè¶ð
�RðAú � ïhâmë¯í`ç�ásâAðvâmì3åªðjävâBðfâAävù\âAãZâ¢üVé¢ô^òIðfè°ùªâAô^õwíöëªäoòhðvâzåªð'ðfâBé�ë\ïhãså¯ä�õZðNç�ëªä�â"íöëªä�ãså«ç�å
è^çvâ¢æÁðAú6$,è°ô°âjðfõVðfçvâAæ-ñsò)�>âAävè°ïsê�ì3åªð{ãsè°ð�å¯ñsô°âAãÁãsòsävè°ïsê"ç�ásâuâ¢üRó>â¢ä�è°æ�âAï
ç�ð}ðvëmå\ð`ïsë¯ç}çvë�è°ï
çvâ¢ävíöâ¢ä�âuìrè^çváLç�ásâ'ãså¯ç�å"ðfç�åªêªè°ïsê
æLâAå\ðfòsä�â¢æLâAï\ç�ð¢ú
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xc��fGl�ohât����fhâ
|ªâkosâib�x"dgatb
jGbga=q=w �¢âkp
l�dvâkmDb�âk�\wsâ~pId�p�x?o q�pvâio&qGp
dgfsâim�l�o&q=l��.l�q=w xt{�{n�}a"�\âib�dgfsâ�wGj {�lnoGz1���râk�\wsâ~pId�p�x?b�â
|ªâkosâib�x"d�âkq
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xt�k��acbgq=lnoG|�dTa�x��Vlnj=�Kq=lnp�dTbgln�Gw=dTlnato}� ��o.w � ��� u�l�dTf��*pvâ�d�dTa � ���uâk�ixt{�{3dTf x?d�dTfhâ��Vlnj=�Eq=l�pIdgbTln�Gw=dgl�aco
jGbTa=q=w&��âkp�p�z\âiu�âkq
xt�k��â~pTp�j x?d�dvâkbTo&p+xt�k��atb�q=lnoG|Ndga �
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u�fsâkbvâW/ � lnpWdgfsâ�j bTac� x?�Gln{nl§dI�¨a?��xt�i�¢âkpgp�lnoG|�j&x?|ªâ�©ªs-��lnp�dTfsâ
pTl�«Aâeat�KdTfsâ
qGx?dgxt� xtpvâex?o&q���lnp�dTfsâ
pTzªâku�osâkpgp+j xtbgxtm�¬
â�d�âib~��­+oG{°âkpgpBoGatdvâ~q�atdTfsâkbTu�l�pfâcs3dgfsâ
bvâ~p�w {§d�p�bvâkj&acb�d�âkq�fsâib�â�u�âkbvâ�at�Gdgx?lnosâ~q�w pTlnoG|�x�bvâ~�cwhâkp�dBxtbTbgln�$xt{vbgx?dvâ�a?� �k�c�t�
b�âk�\wsâkp�dgpuõ"pvâk�t�W��fsâ�qGx?dgx?�&xtpvâNw pvâkq�lno
dgfsâzâih=jIâkbTlnmLâio\dgp���aco pTlnp�dgp�a?� �~�t�t�c�¨�k® �¯j&x?|ªâ~pi��°+atdvâ�dTf x?d�dgfGlnp�qGx?dgxt� xtpvâ
pTl�«Aâ�lnpe��fGacpvâio±mLâib�âi{n��dgaÀâio pTwGb�â�dTf x?dNdTfhâ���acm�jG{^âidvâ�qGx?dgxt� xtpvâ��ixto�² d�lno±dTfsâ*x$�"xtl�{�x?�G{°â�x?m�acwGo\dNa?��mLâim�atbg��pTa
dTf&x"d�u�â��ixto8âi�"xt{�w x?dvâWdTfsâ�b�âi{�x"dTln�ªâWjIâkb��³acbTm
xto ��â��³atb�xe{nlnm�l�dvâ~q��kxt��fsâc�v´=l�o �¢â�dgfsâ�² {°â�pT�=pId�âimµ�Gw=¶�âibglnoG|�l�p�q=l�pTxt�G{^â~q
dTf bTacwG|tfGacw=dKdgfsâuâ�h=j>âibgl�mLâkocd�pExto q�dTfGl�p_lnpEjGwGb�âi{n��xNp�dTacbgxt|ªâ�fGl°âib�x?b���f.�Nl�pTpTwsâe·)oGae��aco ��w bTb�âio �i���iato\dTbgat{Gl�pKlno.�tac{��\âkq ¸�s
u�â%â�h=j>âk�¹d�dTfsâ�b�âkpTwG{§d�pBdga�pT�kx?{°â*xtpemLâim�atbg�,xto q�qGx?dgx�xtbvâ�xtqGqVâ~qrlnordTfsâ�pTxtmLâ�jGbgatjVatbTdTlnato3����fsâ��ixc��fsâ*pTl�«Aâ�lnp
�"x?bgl^â~q��IâidIu�âAâio�ºc»¼x?o q �~�t� »µa?�½dTfsâ�qGx"d�x?� xcpfâc�E¾ â��³a.�iw p+aco�dTfsâNb�âkpTwG{�dgp��³acb+wGj=dga�¿ � »Àat��dgfsâeqGx?dgx?�&xtpvâBu�fsâib�â
m�acp�d�at�QdTfsâ�q=l�¶>âkbvâko ��â~p�x?b�â�at�&pfâkbT�\âkqQ��¾�fsâib�âWo a?dvâ~q�lno�dgfsâ�pvâk��dTlnato pEdTf&x"d��³at{n{�a"uBs\u�â�pTatmLâ�dgl�mLâkp�xtq q*xepT�.o\dTfsâidTl��
qVâk{nx$�
dga�dTfsâBb�â�dgbTl°âi�"x?{Qat��l�dvâkm�p��³bTacmÁq=l�p�z*l�o¨atb�qVâkb_dga
m�a.qsâi{QfGln|tfsâkb�¬Â{�x"dvâko ����pTl�dTw x?dTlnato pk�

��fsâ
m
x?lnormLâ�dgbTl���w pvâkq±lno±dTfsâ�j>âibT�³atbgm
x?o �¢â
pIdgw q=�,lnp�Ã�ù"Ä�ÅTÃkÆcÄ�ÇEÃ?©ªÈÉ©ªÊ.Æ�ÈË©ªÌ
Ä��¨Í o±atb�qVâibNdTa
b�âkq=w �¢â
a"�ªâkbTfsâ~xtq
a?��lno q=ln�\l�q=w xt{�mLâkxcp�w bvâkm�âko\dgpks_u�â
mLâkxtpTwGb�â�Ã�ù"Ä�ÅTÃkÆcÄ�ÇEÃ?©ªÈÉ©ªÊ.ÆyÈË©ªÌ
Ä�x"�ªd�âib%â~�\wGl�{nln�GbTlnwGmDlnp*bvâ~xt��fsâ~q}x?d
dTfsâ�pvâibg�ªâkb
�.��x?jGj {��.lnoG|�Î^l§dTdT{°âtÏ p�Î�x$uÐ� ��bgln�\Ñ � dTa�dTfsâ�{�ac|tl��ixt{½pvâibg�.ln�¢â��\wsâiwhâ�{°âioG|tdTfÒ·³lË� âc��s1dgfsâ�o.wGm��Iâkb�a?�Elno q=ln�.lnq=w&x?{�ÅTÄ�Ó�Ô Ä�Õ¹È)Õ
u�x?l�dTlnoG|¨l�o±dgfsâ��\wsâiwsâ$¸¹�^Ö	Í o�dgfsâ%âih.j>âibglnm�âko\dgpks^u�â�² bgp�dBu�xtbTm×wGj±dTfsâ�pvâibg�ªâkbB�ixt��fhâ�x?o q�bTw o�dgfsâ*pT�=pId�âim×w ocdgl�{
âk�\wGln{nl��GbglnwGmØl�p�bvâ~xt��fsâ~q��>â��³acbvâ�dgx?z.lnoG|�mLâkxcp�w bvâkm�âko\dgpk�¨Ù_�\wGl�{nln�GbTlnwGmÚa=�i��w bgpBu�fhâio±dTfhâ*o.wGme�>âib�a?�+acw=dgp�dgxto q=lnoG|
b�âk�\wsâkp�dgpKl�o�dgfsâ�pT�.p�dvâkm¯p�dgxt�Gl�{nln«¢âkpkstlË� ât�nscu�fsâko�dTfsâ+b�âk�\wsâ~pIdEpgx"dglnp��)xt��dTlnato�b�x"dvâ+�iato.�ªâkbT|\âkp�dTaNdTfsâ+b�âk�\wsâ~pIdExtbTbgln�$xt{=bgx?dvâc�
��f.w pks&dgfsâ�qGx"d�x�jVatlnocd�p�l�o
dgfsâ�â�h=jIâkbTlnmLâio\dgpWdgf x"dW�³at{n{�a"u�u�âib�â��iat{n{^â~�¹dvâ~q
a"�ªâkb�bgwGo pWa?�Kf.wGo qGbvâ~qGp�a?�<dTf atw pgx?o q p�acb
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xtq q=l§dgl�acoedgaNx$�ªâkbgxt|ªâEu�x?l�dTlnoG|�dTlnmLâts\u�fsâib�â�osâk�¢âkpgpTxtbT�cs"u�â+xt{npTa�bvâkj&acb�d<atdTfsâkb<m�âidTbgln�kpKpTw ��f�xcpvdTfhâ
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Ã"àªànÝ Þ Ã"ÈË©)Ý"Ê�Ä�Å¹ÅgÝ"Å¹s^u�f ln��f�lnp�dgfsâ
qVâi�.l�x"dTlnato��³bTacmYdTfhâ�acj=dTlnm
x?{<x?{n{na.�kx"dgl�aco3s3x?o q}ÇEÄi©§Æ~ß=ÈÂÄ Û ÕiÄiÅuù$ÄiÅeß.©ªÈWÅTÃ"È Ä�s^u�fGln��f�lnp
dTfhâBfGl§d+b�x"d�âBx"d�dTfsâNpvâibg�ªâkb��ixt��fhâ�pg�ixt{^â~q*�.�
dgfsâBo.wGme�>âib�at�½acw=dgp�dgxto q=lnoG|�bvâ~�\wsâkp�dgp3âi¶>â~�¹dvâ~qQ�

á p
qsâkpg��bgl��>âkqyl�o�´Râk��dTlnato�âGsEdTfsâ
pg��fsâkq=w {�lnoG|rx?{n|tacbTl�dTfGmãw pvâkq}lnoydgfsâkpvâZâ�h=jIâkbTlnmLâio\dgp�l�p®ý+ä-ÿ��½¾ â¨f x$�ªâ�at�G¬
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�>âif x$�.lnatb�a?�_dTfsâ
�"x?bglnatw p�qGx?dgx¨pId�x?|cl�oG|¨x?j jGbTa\xt��fsâ~p��"xtbTl°âkp�pTatmLâiu�f x?d��³atbNq=l�¶>âkbvâko\dBxtjGjGbga$h=l�m
x"dgl�aco�pvâ�d�dgl�o |cpks3dTfhâ
dTb�âio&qGp�qVâkpg��bgln�Iâ~q�lno�dTfGl�p�j xtjIâkb+fGat{�q*�³atb+x?{n{^�kxtpvâkp_dvâ~pId�âkqQ�

��fsâkbvâ�x?b�â�dIu_a�a?dgfsâibvlnm�j&acb�d�x?o\dKj x?b�x?mLâidvâib�p�w pfâ~q�l�o�dTfsâ+pvâibg�ªâkbk� � ¸^dTfsâ�{nlnm�l�dKato�dTfhâ�o\w me�>âib<a?�QxtpT�.o ��fGbgatoGacw p
�öâ�d���f*b�âk�\wsâ~pId�pEx?{n{na"u�â~q�dTae�>â�atw=d�pId�x?o q=lnoG|�x"d�xto.��dgl�mLâcs.xto q*Ñc¸vdTfhâ+ê1Å³ë5ÿ�©ªÊ Û Ý"Ç�u�fGl���f�q=l��¹d�x"dvâ~pEf a"uÒm
xto\��j xt|ªâ~p
dTfhâ�j bvâi�öâ�dg��fhâibBu�ln{�{K�iato pTlnqsâibBxtp��ixto q=l�qGx"d�âkpk��Í o�dTfhâÁâ�h=jIâkbTlnmLâio\dgpWdgf x"dB�³ac{�{na"uBs1dTfsâ
xcp��.o ��fGbgato atw p��öâ�d���f�{nl�m�l�dNlnp
pvâ�d�x?d �k�c� l�dvâim
pk��¾ â�xt{npTa
bvâkj&acb�d�pfâko p�l�dTln�.l§dI�¨b�âkpTwG{�dgp��³acb+dgfGlnp��"x?{nwsâc����fsâBê1Å³ë5ÿ�©ªÊ Û Ý?Çyb�x?oG|\âkp��³bgatmíì?º�l�dvâkm
p+dga
º �c� l§d�âim
p�xcp+q=l�pT�iw pgpfâ~q¨l�o�´Râ~�¹dgl�aco�ì.� � ����xt�G{°â � p�w m�m
xtbTln«¢â~p�dTfsâ�p��=p�dvâimîj xtbgxtm�âidvâkbgp�w&pfâ~q¨l�o¨dgfsâ�â�h=j>âibgl�mLâkocd�pi�
ï ln�ªâio*dTfGl�p�� xt��z.|cbTacwGo q�u�âWoGa"u*âihGx?m�l�ohâ+dTfhâ�q x"dgx�pId�x?|cl�oG|�x?jGj bTa\xt��fsâ~pKu�â�f x$�\â�jGbgatjVacpvâkq
lno*|cbvâ~x"d�âib_qsâ�dgxtl�{Qxto q
ð¹ñ^òIó�ô�õöõ=÷Ëø"ôg÷<÷Éø$ò_õöò�ù~ú�÷ËøNû�üV÷Éø$ò�ý~øiþkÿ��öó�ô�õ����~ò��~ò��+ô	�öùi÷Ëô	�öù$ò�
Nôg÷v÷Éø$ò�ÿÉò���
�ò����öÿvý��Éû¹ý?û��É÷��öû¹ù"ô�õ=÷Ëû+÷Ëø~ò�ù������?ò��½û�ü�� ÷Éò���ÿ��Ëôg÷Ëø$ò��v÷Éø"ô�ù

÷Éø$òKù������?ò��Qû�ü��Éò����$òIÿÉ÷Éÿ^ÿËû�� ÷��öÿ����~óÂøWÿ��+ô�õöõöò��1÷Ëø"ô�ùW÷Ëø$ò<õöû¹ú��öó�ô�õ����$ò��$ò��$ÿÉò�
Wø$ò��Ëò��
�t�



jGb�âkpvâio\d�dTfsâ"âih=jIâkbTlnmLâio\dgxt{Qbvâ~p�wG{�dgp�u�â�f x$�ªâ�ac�=dgxtl�osâ~q*w&p�lnoG|�dTfsâBj bTatdTa?dI�.j>â�l�m�jG{°âimLâio\d�x"dTlnato^�

´.�.m��&ac{ �jâ~pT�ibTlnj=dgl�aco �Kx?{nwsâ ­�oGl§d
� �râk�\wsâ~pId! <x?d�dvâkbTo
´.z\âiu�osâ~pTpB·Â�Vl�jG�g¸ ���#" ¬
Û Ü�$V©&%kÄ �Wx?dgxt� xtpvâN´.l�«Aâ ��"'"("'" j xt|ªâ~p
ê ÃiÆ\Ä�$V©&%~Ä �Wx?dgxt� xtpvâ) <x?|ªâ�´.ln«¢â �k® ���.�\dvâ~p
ÅTÄ�ÓiÔ Ä¹Õ¹Èµý�Ã?ÈÂÄ �râk�\wsâ~pId á bTbgl��"xt{3�+x"d�â �k�t�c� b�âk� õ"pvâk�
Þ Ã Þ ßGÄ*$&©&%~Ä +�xt��fsâN´.ln«¢â º$¬Â¿ � j>âib���âkocd
� á jGj bTa$h=lnm�x?dTlnato, <x?b�x?mLâ�d�âib�a?�v�.-1� � � é ¬
Û ÄÂê1Èªß /�x"h�o\w me�>âib�a?�vatwGdgp�dgx?o&q=l�o |�xcp��.o ��f^�½Í�õ10 �k�t� ¬
ê1Å³ë5ÿ�©ªÊ Û Ý"Ç /�x"h=lnmewGm¼o\w me�>âib+at��j xt|ªâkp�dga�jGbvâi�öâ�d���f ì?º$¬Iº �c� ¬

�½x?�G{°â � �v¾,atbgz\{nacxcq�xto q, Kbga?dTatdI�.jIâ2 <x?b�x?mLâ�d�âib�p

3 4 6
66587�9�:<;<=�>�9?=*@BAC@EDGF!HI:�ø�=�;GJ
á p�qVâ~pT�ibTln�Iâ~q±l�oÒ´Râk��dTlnato}ÑGs�0Wj j&acb�dgwGoGl�pIdgln��´=��fsâkqGwG{�lnoG|Ò·�0�´G¸Nlnp�x?oyxt{§d�âibgo x"dgl��\â�pT��fsâ~q=wG{nl�o |�m�a=qVâ
dTf&x"d�l�p�w pfâ~q
u�fsâko±dTfsâ�pfâkbT�\âibBf xcpNb�âkxt��fhâkq�l§d�pe{nl�m�l�deatoracw=dgp�dgxto q=lnoG|�xcp��.o ��fGbgato atw p�b�âk�\wsâkp�dgpk�¨Í oK0�´,m�a.qsâ
dTfsâ�pT��fhâkq=wG{nlnoG|
x?{n|tacbTl�dTf mØl�pNb�âkp�dTbgln��dvâ~qrp�a
dgf x"d�l§d�pfâk{^â~�¹d�peacoG{��±�ixc��fsâ�¬Âb�âkpTlnqVâko\dNj x?|\âkp��³acbe�GbgacxcqG�ixcpId~�
Í ordTfGl�p�pfâ~�¹dTlnato^s½u�â
² b�p�d
qVâ~pT�ibTln�Iâ�dgfsâ�dIu_aC0�´�x?jGj bTa\xt��fsâ~pElno�dTfsâB��aco\dvâ�h.d+at�^dTfhâ¢ý+ä-ÿÀpg��fsâ~q=wG{nl�oG|
xt{�|catbgl§dgfGm¨�½¾ â�dTfhâio
qVâkpg��bgln�IâBx�pfâid�a?�
â�h=j>âibgl�mLâkocd�p�dTa��iatm�j x?b�âWdTfsâBj>âibT�³atbgm
x?o �¢â�at�^dgfsâkpvâNx?jGj bTa\xt��fsâ~pi�

L�â��³acbvâwâ�hGx?m�lnoGl�o |�dgfsâ¨l�o qGl��.l�q=w x?{+xtjGjGbgacxc��fsâkpefGa"u�âk�ªâkbks<l�d
lnp�lnm�j&acb�d�x?o\d�dga	âkm�jGf xtpTln«¢â�dTf x?d��Va?dgfM0�´}x?jG¬
jGbgacxc��fsâkp�x?b�â�ÄTäcÈËÅTÄiÌ�ÄiàON�â�¶�âk�¹dgl��\â
l�orpTat{n�.l�oG|�dgfsâ
jGbgat�G{°âim
pN�kx?w pvâkq��.��oGaco=¬Ëb�âkpTl�qVâio\dNqGx"d�x�l§d�âim
pi����f\w&pis½l�o,dgfGlnp
pvâk�¹dgl�aco�xto q
dgfsâ
p�wG�&pfâ~�cwhâio\d�acosâkpksQl�d�l�p�lnm�jVatbTdgxto\dWdga�z\â¢âij�l�o,m�l�o&q�dgf x"d~s^x?{�dTfGacwG|tf�u�â�m�l�|cf\d��>â
x?�G{°âedga¨|cx?lno
�³wGbTdTfsâkb+lnm�j bTa"�\âimLâio\dgpks.u�âBxtbvâ�dTw oGl�o |�x��&xtpTln�Wdvâ~��fGoGl��\wsâ�dTf x?d+lnp+xt{�b�âkxcq=�
�ªâkbT�Áâi¶>â~�¹dgl��\ât�

P�8�Q R H�SE:K9 R ;�TW]�U

L�a?dgfU0�´±xtjGjGbgacxc��fsâkp�b�âk�\wGlnbvâ�dgf x"dNdgfsâ*pg��fsâkqGwG{^âkbN�>â*��ac|toGln«kxtocdBat��u�f ln��frl�dvâkm�p�x?b�â
�ixt��fhâ�¬Âbvâ~p�l�qVâio\d~����fsâ�² b�p�d
atj j&acb�dgwGoGl�pIdgln�_pT��fsâ~q=wG{nl�o |�x?{n|tacbTl�dTfGm u�âE��aco p�l�qVâkb^l�p�xWp�lnm�jG{^â_m�a.qGl§²&�kx"dgl�acoNa?��ý+ä-ÿ�Ï p^pfâ~x?b���fBa?�=dTfhâ�´RâkbT�.l���â þ wsâkwsâ �
dTfhâNpfâ~��ato&q�xtjGjGbgacxt��f�q=aRâkp�oGatd+w pvâWdgfsâ¢ý+ä-ÿÐpvâkx?b���f�xt{�|catbgl§dgfGm¨�½��fhâ�dIu_a
x?j jGbTa\xt��fsâ~p_xtbvâc�

V �"210XWCY���$��6�[Z �6�]\@*÷�_^ V W,`<^ Í oydTfGl�p�x?jGjGbgacxc��f3s�dTfsâ
´Râibg�.ln�¢â þ wsâkwsâ8âkocdgbTl°âkp�x?b�â�xtwG|tmLâio\d�âkq±u�l�dTf}x��Gl�d
dTf&x"dBl�o&q=ln�kx"d�âkp�u�fsâidTfsâkbNatb�oGatd�dgfsâ�xtpgpTa.�ilnx?dvâ~q�l�dvâim×lnpB�iwGbTb�âio\dg{����kxt��fsâi¬Ëb�âkpTl�qVâio\dk����fGl�p��Gl§dBl�pNpvâ�dBu�fsâio±x�j x?|\â
l�pW� bTacwG|tf\dWlno\dTa¨�ixc��fsâ�xto q�b�âkpvâ�d�u�fsâko�dTfhâ�j&x?|ªâ�lnp�b�âijG{�xt�¢âkq�l�o�dTfsâ
�ixc��fsât�N��fhâ ý+ä-ÿ pT��fhâkq=wG{nlnoG|�xt{�|catbgl§dgfGm lnp
bgwGora"�ªâkbBdTfGl�pe�\wsâkwsâbaIw&pId�xcpeqVâ~pT�ibTln�>âkq±lno}´Râk��dTlnato�â sXâihG��âijGdNdTf x?d�xt{�{_oGato=¬Âb�âkpTlnqVâko\dNj x?|\âkpNxtbvâ
ln|toGacbvâ~qQ�
��f.w pis
0�´\¬cL á x"d�d�âim�j=d�pNdga¨² o q±dgfsâ�Ü�Ä¹Õ¹ÈBÃ�ù"Ã"©ªà�ÃcÜ�ànÄ�·)mLâim�atbg�\¬Ëb�âkpTlnqsâio\d�¸�j xt|ªâ�xc�i��acbgqGl�oG|�dga
dTfsâ�pfâ~x?b���f,�ibTl�dvâkbTl�x¨a?��dTfhâ
��h=¾ pT��fsâ~q=wG{nl�o |�xt{�|catbgl§dgfGm¨�

`½l�|cwGb�â�º
pTfGa"u+p+x?o�â�hGx?m�jG{°âNa?�<dgfGl�pWxt{�|catbgl§dgfGm¨��Í o
dTfsâe² |tw bvâcsGdTfhâ�pTf xtqsâkq�´RâkbT�.l���â þ wsâkwsâ�âkocdgbTl°âkp�bvâkjGb�âkpvâio\d
j xt|ªâkpedTf&x"d
x?b�â���w bTb�âio\dT{n�±oGa?d�lno�dTfhâ��kxt��fsâc� á pgp�wGmLâ*dTf x?d�dgfsâ,Èªß=ÅTÄ¹ÕTß Ý"à Û ·)lÉ� ât�ns<dTfhâ�bgwGoGoGlnoG|±x$�ªâkbgxt|ªâ
a?�þý+ä-ÿ
�"x?{nwsâkp�¸_lnp+º �t� q=wsâ�dTa�j xcpId�fGl�pIdgatbg�t�?L�âk�kx?w pvâWu�âBx?b�âWw&p�lnoG|®ý+ä-ÿ¨å�æ\ç"s.dgfGlnp+bvâ~p�wG{�dgp�lno�x�p�dTacjGjGlnoG|
��ato&q=l§dgl�aco*at��¿\º �

� Ñ



·Éº �t� � � � ét� ¸¹�<��fsâBpvâkx?b���f*p�dgxtb�d�p_aco*dgfsâÓý2d à0©�Õ¹ÈQx?o q���aco pTlnqVâkbgp_dgfsâ�² bgp�d+�ixc��fsâ�¬Âbvâ~p�l�qVâkocd�j x?|\âWl�drâio �iatwGo\d�âib�p�·)j x?|\â
Þ lno�dgfGl�p��ixtpvâ~¸��<��fsâ¢ý+ä-ÿÀ�$xt{�whâ�at��j xt|ªâ�ÕEl�p ét� s=u�f ln��f¨q=aRâkp�oGatd+�cw&x?{nl§�³�c�½ÍÂd�dgfsâio¨pTu�l§d���fsâkp�dga�dgfsâ ÿ,d à0©�Õ¹ÈQu�fsâib�â
l�dE² b�pId�â�hGx?m�lnosâkpEj x?|\âe%i�<��fsâWpvâkxtbg��f
��aco\dTlno\whâkpKw ocdgl�{Vj xt|ªâNÊ�lnp�â�hGx?m�lnosâkq3�½��fGl�p_j x?|\â+f xtp_x?o ý�ä3ÿ¯�"x?{nwsâ�at�1¿=ì � s
u�fGl���f�l�p+|tb�âkx?dvâkb�dTf xto
dTfhâ�p�dTatj jGl�o |*��aco q=l�dTlnato3s1p�a�dTfsâ�pfâ~x?b���f�f&x?{�dgp�xto q¨j xt|ªâ�Ê�lnpW��fGacpvâio3��Í o���ato\dgbgxcpId~s&q=wGbglnoG|
oGacbTm
x?{Kpg��fsâ~q=wG{nl�oG|¨j xt|ªâ�Ã�u�atwG{�q,f x$�ªâ��IâAâior��fGa\pfâko,pTl�o&��â
l�dgp¢ý+ä-ÿY�"x?{nwsâ
· �c�k�c� ¸WlnpN{nxtbT|\âibWdTf xto�dgfsâ*p�dTacjGjGlnoG|
��aco q=l�dTlnato±·³¿.º � ¸��
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ë
`½l�|cwGb�âBºG��/
a=q=l��³�\lnoG|�´=��fsâ~q=wG{nl�o |

ìîí�ï�ðòñ8ï�í�ó�ô \öõ ì ^ ì�ñ `C^ ��fsâ�pvâk�iato q�atj j&acb�dgwGoGl�pIdgln��x?j jGbTa\xt��f,��atm�jG{°â�d�âi{n�
�³atb�âi|caRâkpWdTfsâ
w&pfâ
at�EdTfhâ÷ý+ä-ÿ
x?{n|tacbTl�dTf m¯q=wGbglnoG|BatjGjVatbTdTw oGlnp�dTl��+pg��fsâkqGwG{�lnoG|&�v´.lno �¢â�q=wGbgl�o |80�´�atoG{n���kxt��fsâ�b�âkpTlnqsâio\dKj x?|\âkpK�kx?o��>â�pT��fhâkq=wG{°âkq3stdgfGlnp
x?{n|tacbTl�dTf m qGl�b�âk��dT{n��pfâ~x?b���fsâkp+dTfsâ
�kxt��fsâcs3��fGa.acpTl�oG|*�³atb��GbgacxcqG�ixcpIdWdTfsâ�² b�pId�j xt|ªâ�l§d"âio&��atw ocd�âib�p+dgf x"dBf xcp�x"d�{^â~xtp�d
atohâ�atw=d�pId�x?o qGl�oG|�bvâ~�\wsâkp�dk����fhâ*zªâk�,�\wsâ~pIdgl�acor�³atb÷0�´\¬I´�+�lnp�u�fsâib�â
dga�p�dgx?bTdNdgfsâ�pg�ixtora?��dgfsâ��kxt��fsâc��¾	â*dTbgl^â~q
pvâi�ªâkbgxt{Gx?{�dvâkbTo x?dTln�ªâ~pKx?o q��³acwGo q
·)mew ��f
dgaNatw bEp�w bTjGbgl�pfâ$¸�dTf x?dEdTfhâ+�Iâ~pId�jIâkb��³acbTm
xto ��â�u�xtp<ac�=dgxtl�ohâkq�u�fsâko�dTfsâ�pT�kx?o
jGbga=��â¢â~qVâkq�wGj��³bgatm�dTfsâ��&atd�dTacm�at�Vdgfsâ�Î���­��\wsâkwsâN·)xcpKm
x?lno\dgxtl�osâ~q��\�edTfsâ��Gw=¶�âibKm
x?o&x?|ªâkb�¸�����fsâ�bvâ~xtpTato��³atb<dgfGlnp
�>âif x$�.lnatb�lnp�â�h=jG{�x?lnosâ~q
l�o*dTfsâ��³ac{�{na"u�l�o |�pvâk�¹dgl�aco3�<`Gacb_oGa"uBs=pTl�m�jG{n�
oGatdvâWdTf x?d�lno�dgfsâ�â�hGx?m�jG{°â�at��`½l�|cwGbvâBº=s�0�´\¬I´�+
l�pB{�lnzªâk{���dTa�pg��fsâ~q=wG{°â
j x?|\âÜ%��³atbe�GbTa\xtqG�kxtp�dk�*��f lnpBl�pN�>âk�kx?w pvâts�j x?|\âpø
f xcpB�IâAâio�xc�i��â~pTpvâkq�ato {���ato �¢â�p�acm�âidTlnmLâ
�>â��³atb�â ®c� wGoGl�dgp�xt|ta �?0��3dTfhâ+dTf bvâAâ�j xt|ªâkp_x"d_dTfsâWdTacj�a?�Qdgfsâ�¾�¬ Î3l�pId~s[øel�pKdgfsâ�acoG{n��mLâkm�acbT�\¬Âbvâ~p�l�qVâkocdKacosâts=xto q�dTfhâ
Î^��­��\wsâkwsâ�u_acwG{nq�{nl�z\âi{n��f x$�ªâ�j xt|ªâ)ø���{nacpvâ�dTa�dTfhâB�&atd�dTacm¨�
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Í o�dTfGl�p�pfâ~�¹dTlnato^sQu�â�qVâkpg��bgln�Iâ�dTfsâ�b�âkpTwG{�dgp�a?�_xto�âih.j>âibglnm�âko\dgx?{<�iatm�j x?bgl�p�aco�a?�Kdgfsâ�dIu_a�atjGjVatbTdTw oGlnp�dTl���pT��fhâkq=wG{nlnoG|
x?j jGbTa\xt��fsâ~pi��Í o�dTfGl�p�â�h=j>âibgl�mLâio\d~s1dTfsâ
q=l�p�z
l�p�w pvâkq�xcpWdTfsâ�� xc��z\lnoG|t¬Âp�dTacbvâB�³acbWo ato=¬Âbvâ~p�l�qVâkocd�j x?|\âkpks3x?o q�atoG{n�¨dTfhâ
xt��dTw xt{3q=l�p�z�{�x"d�âio �il^â~p+x?b�â�l�o �iatbgj&acbgx?dvâ~q�lnocdga�dTfsâNp�dTw&q=�t�K��fsâBpTl�«AâBa?��dTfsâb :âko q=lnoG|
Î3l�pId+l�p�pfâid�dTa �k�c� � �

¾ â�q=aeo a?dEb�âijVatbTdEb�âkpTwG{§d�p<�³acb� Kw bvâ+°�atbgm�xt{(/
a=qVâ�´=��fsâkqGwG{�lnoG|�·  E°./�´G¸K�Iâ~�ix?w&pfâ+l�dgp_�>âif x$�.lnatbKl�pK�\âibg���i{�a\pfâ�dga
dTf&x"d�a?��dTfsâ���êtê Ý"Å¹ÈËÔ=Ê ©�Õ¹ÈË© Þ d��WÄ¹Õ¹È����$Ã?©ªà�ÃtÜià�Ä�x?{n|tatbgl�dTfGmµqVâ~p�bgl��>âkq��>âi{na"uB�½Í o�dgfsâB�ixtpvâ�l�o�u�fGl���f*dgfsâ) :âio q=lnoG|
	Wwsâiwhâ
l�p��³wG{�{Ës� _°Ë/�´�u�atwG{�q��iato\dTlno.wsâ�dTa
xtq q*l�dvâkm�p�dTa�dTfsâb :âko q=lnoG|
	WwsâiwsâBu�l�dTf atw=d�lnoGl§dglnx?dTlnoG|�xtpT�.o ��fGbgatoGacw p_bvâ~�cwhâkp�dgpk�
�
� ò�÷ËòIÿÉ÷Éò�
WÿÉò ÷É÷��öù$ú¹ÿ��?òI÷��1ò�òIù����_ô�ù�
������Eô�ù�
�ü�û��$ù�
�ô�ù!�öù$ó��Ëò�ô�ÿÉò��öùÍ�ËòIÿËý?û¹ù$ÿÉò½÷�� ��ò�ÿ ünû��Qõ � �Í� ÷Éÿ õöò�ÿÉÿ1÷Ëø$ô�ù������Eô�ù�
WôE��û��Éò�ú��Ëô	
��"ô�õ�öù$ó��Ëò�ô�ÿÉòvô�ÿ1÷Éø$òvõ � �Í� ÷(�öÿ��öù$ó��Ëò�ô�ÿËò�
Ë�?òIþ�û¹ù�
����������1ô�õ �~ò�ÿQõöòIÿÉÿV÷Ëø$ô�ù������Eó����öý$ý$õöò^÷Ëø$ò���û����+ô�õ���û�
$ò� kóÂø$ò�
��$õöò���!�
¹ô�õ �~ò�ÿ3ú��ÉòTôg÷Éò��1÷Ëø$ô�ù���������~ù.�öÿÉù$û�÷"�"#¨÷Éø��Ëò�ô	
�õ � �Í� ÷Éÿ��
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¾�fsâko�âkx?bg{nl^âkb�jIâko q=lnoG|*l�dvâkm�p�x?bgbTln�ªâcsGbvâ~�\wsâkp�dgp��³acb�wGoGb�âk�\wsâ~pId�âkq�j>âio q=lnoG|�l�dvâkm
p��ixto¨�IâNlnoGl�dTl�x"d�âkqQ����fGl�p+u�ln{�{�zªâAâij
dTfhâ�o.wGm��Iâkb�at��dTfGb�âkxcqGpeu�l�dTf l�o}u_acbTz"x?� {^â��Vatw o qGp�x?o qQsKx?d�dgfsâ�pgx?mLâ*dTlnm�âcsKu�ln{�{�x?{n{na"u  _°Ë/�´±dTa,jGbTa=�¢â¢âkq3� 0��
��acwGb�pfâcs1pg��fsâ~q=wG{°âkqQs3mLâkm�acbT�\¬Âbvâ~p�l�qVâkocdWl§d�âim
pBx?b�â�� bTa\xtqG�kxtp�d�l�m�mLâkqGlnx?dvâi{n�t����fGl�p�lnp��ªâkbT�
pTl�m�ln{nxtb�dTaI0�´\¬rL á p�lno �¢â
l�dvâim
p�dgf x"d+u�atw {nq�f x$�ªâ��>â¢âio¨jGwGd�ato�dTfsâb :âko q=lnoG|$	Wwsâiwhâ�u�l�dTf< _°Ë/�´1s u�l�{n{Q|ªâid+jGw=d�dTfhâib�â�{�x"d�âib��.�G0�´.¬rL á �

¾ âBoGa"u dgwGbTo�dTa�dgfsâ"âi�"xt{�w x?dTlnato�a?��dTfsâ 0Wj j&acb�dgwGoGl�pIdgln�B´=��fsâ~q=wG{nl�o |�xtjGjGbgacxc��fsâkpk�½`½ln|twGb�â ® p�fGa"u+p�dgfsâNx$�ªâkbgxt|ªâ
u�x?l�dTlnoG|�dgl�mLâ��³acb�dgfsâ�dIu_a�atj j&acb�dgwGoGl�pIdgln��pg��fsâkq=w {�lnoG|�x?jGjGbgacxc��fsâkp½xtp�dgfsâ��ixt��fhâ�pTl�«Aâ�lnp½lno ��b�âkxcpfâ~qB�³bgatm¯º\»�dTa�¿ � » a?�
dTfhâ�q x"dgxt� xtpvâ_pTln«¢ât� á pvxWj&acl�o\d<a?�V��atm�j xtbTl�pTatoNu�â�xt{npTa�b�x?oedTfsâ²ý+ä-ÿ
å�æcç_x?{n|tacbTl�dTfGm�lno�xW�G{na=��z\lnoG|�m�a.qsâts?lË� âc��stu�fsâib�â
l�d�pTl�m�jG{n��p�dgxt{�{�pKu�fhâio�xBoGaco=¬Âbvâ~p�l�qVâio\dKj xt|ªâ�l�p_pg��fsâ~q=wG{°âkq��³atbE�GbTa\xtqG�kxtp�dk� á p_u_acwG{nq��>âuâih.j>âk��dvâ~qQs\dTfsâ+j>âibT�³atbgm
x?o �¢â
u�l�dTf�x?{n{3at��dgfsâex?j jGbTa\xt��fsâ~p�l�m�jGbga"�ªâ~p�xtp�dgfsâe�ixc��fsâBp�ln«¢âBl�p+lno �ibvâ~xtpvâkqQ� á ��bgacpgp�x?{n{3b�x?oG|\âkp�dTfhâN�G{na.��z.lnoG|
x?{n|tacbTl�dTfGm
j>âibT�³atbgm�p�u_acbgpvâ�dTf xto
dTfhâNatjGjVatbTdTw oGlnp�dTl��ext{�|catbgl§dgfGm
pi� á d�x*�ixt��fhâNp�ln«¢âNat�Kâ � »µdTfhâej>âibT�³atbgm�xto ��âBat�vdTfsâ��G{�a=��z.lnoG|
x?{n|tacbTl�dTf mîl�p�x?jGj bTa$h=lnm�x?dvâk{���Ñcì�dTlnmLâkpBpT{�a"u�âibWdTf xto�âkl§dgfsâib�atj j&acb�dgwGoGl�pIdgln��p�ac{�wGdTlnato3� á p�u_acwG{nq��IâLâih.j>âk��dvâ~qQsQdTfhâ
�G{na=��z\lnoG|Nxt{�|catbgl§dgfGm�m
x?z\âkp<jVa.atbKw&pfâ+at�1dTfsâW�GbTa\xtqG�kxtp�d<� x?o qGu�lnq.dgf � ��fsâ+�G{na=��z.l�oG|NxtjGjGbgacxc��f�w pvâkpEatoG{n��ÑcÑc»	a?�1dTfhâ
x$�"x?ln{nxt�G{°â�� xto q=u�l�q.dTfwâi�ªâko�x?d�x��ixc��fsâWpTl�«AâWat�^¿ � »�a?�3dgfsâBqGx"d�x?� xcpfâc�?+_acm�j&x?b�âkq�dgaedgfsâ é �\»�w=dgl�{nln«kx"dgl�aco*ac�=dgxtl�osâ~q
u�fsâkoy�³acbedgfsâ¨atjGjVatbTdTwGo lnp�dTl���pg��fsâ~q=wG{nl�oG|±�ixcpfâ~pisvdgfGl�p�bvâ~p�wG{�d
p�fGa"u+pedTf&x"d���acm�j {^âidvâi{n�rln|toGacbTlnoG|�dgfsâ¨qGx"d�x�p�dgxt|tlnoG|
jGbgat�G{°âimÐ�kx?o�bvâ~p�wG{�d�l�o��ªâkbT��jVa\acb�jIâkb��³acbTm
x?o&��âWqGwsâ�dTa�u�xcpId�âkq��&x?o q=u�l�q.dgf3��0�����acwGb�pfâcs\l��^dgfsâ�oGatoG¬Ëb�âkpTlnqsâio\d_l�dvâkm�p
u�âib�â�p�dTatb�âkq�x"d�fGl�|cfsâibT¬Â{nx?dvâio&����{�a=�ix?dTlnato p�pTw ��f�xcp+d�âibTdTl�x?bg�¨p�dTacbgxt|ªâNacbWb�âim�atdvâ�p�l�dvâ~pisVdTfhâ�j>âio&x?{�dTl°âkp�u_acwG{�q
�Iâ��)xtb
|tb�âkx?dvâkbk�

`Gacb�dTfsâeatjGjVatbTdTwGo lnp�dTl��BpT��fhâkq=wG{nlnoG|�x?{n|tacbTl�dTfGm
p�u�âepvâ¢â�dTf&x"d+�>âi�taco q
â � »��Va?dTf�xtjGjGbgacxc��fsâkp���aco.�ªâibg|ªâ��>âk�ixtw pvâ
dTfhâ�fGl�d_b�x"d�â��Iâ~��atmLâ~pKfGln|tf%âkoGatw |tf�dTf x?dEdgfsâ. :âko q=lnoG|NÎ3l�pId�lnpEosâi�\âib<�³w {�{ � dTf.w pkstdgfsâe0�´�m�a=qVâ+l�pKo a?d_w&pfâ~qQ�?0�´.¬ ´�+Ws
u�fGl���f,pTlnm�j {���p�dgxtb�d�p�x"d�dTfsâ��Va?dTdTatm×a?�Edgfsâ
Î^��­À��f x?lno±x?o q�jGln��z=p�dgfsâ�² bgp�dBl§d�âimíl�d�² o qGpNu�l§dgf,xto�acw=dgp�dgxto q=lnoG|
b�âk�\wsâkp�dks=j>âibT�³atbgm
p�p�ln|to l§²&�kx?o\dT{n���>â�dTdvâib+dTf xto<0�´\¬I´�+&%�x?{nm�a\pIdBÈËÇ<© Þ Ä�xtp�|ca\a=q�x"d�x��ixc��fsâBp�ln«¢â�a?� �k� »*�
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`½ln|twGb�â ® � á �\âib�x?|\âW¾±x?l�dTlnoG|
��l�mLâ

Í oyj bTlno ��lnjG{°âtsEdTfsâ�jIâkb��³acbTm
xto ��â�q=l§¶�âib�âio&��âkp��>â�dIu�â¢âkoydgfsâ<0�´yx?jGj bTa\xt��fsâ~p��kx?oyp�dvâkmP�³bTacmãdIu_a��)xt��dTatb�pk��dTfhâ
â�}��il^âko ���Bu�l�dTf�u�fGl���fedgfsâi�Nm
xtzªâ_pg��fsâ~q=wG{nl�oG|�qVâ~��l�p�lnato pks?x?o&qNdgfsâ��\w xt{�l�dI�Ba?�&dTfsâ��GbgacxcqG�ixcpIdvpT��fhâkq=wG{°â_dTfsâk�BjGbTa=q=w&��ât�
Ù~}��il^âko ����l�pElnm�j&acb�d�x?o\dE�>âk�ixtw pvâ�l��3dTfsâ�pT��fhâkq=wG{°âib_dgxtzªâ~p<dTa.aN{nato | s\�$xt{�w&x?�G{°â��GbgacxcqG�ixcpId_� x?o qGu�lnq.dgf*�ixto�|taewGo.w pfâ~q
u�fGln{^â+dTfsâ+pg��fsâkqGwG{^âkbEqVâ~��l�qVâkp<u�f&x"d<dTa�q=a �<´=��fsâ~q=wG{°â+�cw&x?{nl§dI��lnp<lnm�j&acb�d�x?o\dK�>âk�ixtw pvârâi�ªâko
x��³wG{�{n��w=dTln{�ln«¢â~q��Gbgacxtq �ixtp�d
��f xtoGosâi{3�kx?o�jGbga"�\l�qVâ�jVa\acb�jIâkb��³acbTm
xto ��â�l§�½dTfhâBj x?|\âkp��>âilnoG|��GbTa\xtqG�kxtp�d�xtbvâ�oGatd+�"x?{nw x?�G{°ât�
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`½l�|cwGb�â�� �E´=��fsâ~q=wG{nl�oG|
ÙEbTbgatb

��a�qVâkm�aco p�dTb�x"dvâWdTfhâ'â�}
�il^âko ���*a?�3dgfsâ�dIu�a�atjGjVatbTdTwGo lnp�dTl��Wpg��fsâ~q=wG{nl�oG|�x?{n|tacbTl�dTfGm
p_u�â�jG{na?d�dTfsâBqGx?dgx��Gbgacxtq �ixtp�d
b�x"dvâ�mLâkxcp�wGb�âkqN�³atb½dTf lnp:âih.j>âibglnm�âko\dvlno�`�ln|tw bvâ�ì.� á p<�kx?oe�>â+pvâ¢âio�l�o�dTfhâ�² |twGb�âts$dgfsâ�qGx"d�x�� bTa\xtqG�kxtp�d½b�x"d�â_|cbgxcq=w x?{n{n�
lno ��b�âkxcpfâ~p<xtp<dgfsâ��kxt��fsâ+pTl�«Aâ�l�o&��b�âkxtpvâkpk�v��fsâ+m
x"h=lnmewGm-â�¶�âk�¹dgl��\â+� xto q=u�l�q.dTf�w&pTxt|ªâ�xt��fGl°âi�\âkq�lno�dTfGl�p{âih.j>âibglnm�âko\dElnp
® �1/
�Gj p�aco�dTfsâNq=a"u�o {�lnoGz1sVâi�\âio�l§�Kx?{n{Qj xt|ªâkp�xtbvâ�lno�dTfsâN�kxt��fsâc�K°+a?d�â�dTf x?d+� x?o&q=u�lnq=dTf¨w pgx?|ªâ�l�p�mLâkxtpTwGb�âkq��.��dTfhâ
x?m�acwGo\dKa?�3qGx"d�x��Iâkl�o |�dTb�x?o pTm�l§dTdvâkq�b�x"dgfsâibKdTf xto��.��dTfsâ�� x?o qGu�lnq.dgf
bvâ~�\wGl�b�âimLâkocd�pva?�1dTfhâ���acm�j {^âidvâ+­Ë�e rj xc��zªâidgpk�

0�´\¬cL á x?jGj {�l°âkpEdTfsâ��+ä���fhâiwGbglnp�dTl���dga�xt{�{1�ixc��fsâ�¬Âbvâ~p�l�qVâkocdKj&x?|ªâ~pi�v��fGl�p}âko=�³atb���âkmLâio\d_at�QdTfsâ�pT��fsâ~q=wG{nl�o |efsâkwGbTl�p�¬
dTl��ip�q=aRâkp+�iatmLâBx"d�pTatmLâN��a\pId�lno�â�}���l°âio �i�tsGj&x?bTdTl���wG{�x?bg{����³acb�pTm�xt{�{°âib+�kxt��fsâBpTl�«Aâkpk�K¾�l�dTf�x�p�m
xt{�{^�kxt��fsâBxto q¨x�{�a"u
fGl�d�b�x"d�âtsVdTfhâ÷0�´¨m�a=qVâ�lnpWw pvâkq�m�acbvâN�³bvâ~�cwhâio\dT{n�ts1u�fGl���f�m
x?z\âkp�l§d�pWa"�\âibgfsâkxcq�m�acbvâ�jGbgatm�l�ohâio\dk��Î/â~pTpWat�.�.l�acw pT{��cs
fGa"u�âi�\âib~s~w&p�lnoG|�dTfhâ.0�´Nm�atb�â�x?{�p�a�f xcp½dTfsârâi¶>â~�¹dKa?�Vm
x?z.l�o |
Ä�Ã Þ ß�Ô.ÕiÄva?��0�´\¬rL á m�atb�â3â�h=jIâko pTl��\ât�v��fGlnpvl�pv�>âk�ixtw pvâ
�.����f a\a\p�lnoG|
acoG{����ixc��fsâ�¬Âbvâ~p�l�qVâkocd+j&x?|ªâ~p��³atb��GbTa\xtqG�kxtp�dks'0�´�f&xtp�dgfsâepTlnqsâ�¬Oâ�¶�âk�¹dWa?�<jGw pTfGlnoG|
dTf acpvâNj x?|\âkp�{na"u�âib+lno
dTfhâ
´Vâibg�\l���â 	Wwsâiwhât�e��fGl�p�l�o&��b�âkxtpvâkp+dTfsâ�u�atbgz�dTf x?db0�´\¬cL á m�w p�d�q=a�dTa�² o q,x��cw&x?{nl§�³�.lnoG|��kxt��fsâi¬Ëb�âkpTl�qVâio\d�j xt|ªâc�
á d+xe�kxt��fsâ�p�ln«¢â�a?�vºc» 0�´\¬cL á {°â�d�p_a"�\âib �k� »	at�^dgfsâ�x$�"xtl�{�x?�G{°â��&x?o q=u�l�q.dgf�|ca�l�q={°ât�vÍ o*dgfGl�p�âih=jIâkbTlnmLâio\dgxt{1pvâ�dTdTlnoG| s
u�âN�³atw o q¨dTf&x"d�dgfsâeb�âi{�x"dgl��\â�â�}��il^âko ���¨a?�<dgfsâNdgfsâNdIu�a�xtjGjGbgacxc��fsâkp�u�xtp�oGa?d�x*pTl�|coGl§²V�ix?o\d+�)xc�¹dgatb��>âi�cato q
x��ixc��fsâ
pTl�«Aâ�at� �~� »*�

Í o�xtq q=l§dgl�aco
dTa8â�}���l°âio �i�ts&dTfsâ�a?dgfsâib���ato\dgbTln�Gw=dgl�oG|��)xt�¹dgatb�dTa*j>âibT�³atbgm
x?o �¢âBlnp�pg��fsâkq=w {�lnoG|*�\w xt{�l�dI�t��Í o�acbgqsâib�dga
â�hGxtm�lnosâ�pg��fsâkqGwG{�lnoG|��\w xt{�l�dI��u�â
l�o\dgbTa=q=w �¢â�x¨osâiuÀmLâ�dgbTl���dTf&x"deu�â
bvâi�öâibBdga�xtp*Ü�Ã?Ê Û Ç<© Û ÈªßÒÃ?àªà�Ý Þ Ã?ÈÉ©)Ý?Ê�ÄiÅ¹ÅTÝ"Å¹�¨��a
��acm�jGw=dvâ_dTf lnp�mLâ�dTbgl��?s"u�â_mLâkxcp�w bvâ<dgfsâ�o\w me�>âib½a?�Gdgl�mLâkp,âkxc��fNj xt|ªâEl�p��GbTa\xtqG�kxtp�d�q=wGbglnoG|+dgfsâ_bgwGoNat�&x?omâ�h=jIâkbTlnmLâio\dks
x?o&q}�iatm�j x?b�â�dTf x?d�u�l§dgfÒu�f&x"d�dTfsâ¨acj=dTlnm
x?{+� xto q=u�l�q.dTf�x?{n{na.�kx"dgl�aco}u�atwG{�q��.l°âi{�qQ� �râ~�ix?{n{�dTf x?d�l�oÒdgfsâ¨atj=dgl�m
x?{
x?{n{na.�kx"dgl�aco3scj&x?|ªâ~pEpTfGatw {nq*�Iâ��Gbgacxtq �ixtp�dKlno*jGbgatjVatbTdTlnato�dgaedgfsâeÕiÓiÔ Ã"ÅTÄBÅTÝkÝ?È&at�3dTfhâilnb�xc�i��â~pTp_jGbgat� xt�Gln{�l�dTl°âkpW� � á ¾ � ®?� �
L�xtpvâkq�ato�dgfGlnpks$u�âK�kx?{���wG{�x"d�âvdTfsâKdTfsâkatb�â�dTl��ixt{�{n��acj=dTlnm
x?{txt{�{na=�ix?dTlnato��³atb/â~xt��f�j xt|ªâKxt�k��acbgq=lnoG|_dTa�dgfsâ��Vlnj=�Gq=l�pIdgbTln�Gw=dgl�aco
x?o&q��kx?{���wG{�x"d�âWdgfsâ"âibgbgatb�xtp��³ac{�{na"u+pi�
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� 	�������� �������,!�- 	����
� ���i�)¸���
� � � ��� !�� ����� ���
u�fsâkbvâ 	 ��lnpNdTfsâ*jGbTac� x?� l�{nl§dI��a?��xt�k��âkpgp��³acbNj x?|\â
©ªs�� 	������
� ������lnpNdTfsâ*bgx?dvâ�x"dNu�f ln��frj xt|ªâ
©<pTfGatwG{�q±�>â��Gbgacxtq �ixtp�d
xt�k��acbgq=lnoG|�dga+dTfhâKdTfhâiatb�â�dgln�kx?{catj=dgl�m�wGm�qVâ�² o l§dgl�aco3s?!�- 	������ �����=l�p^dTfsâ_bgx?dvâEx?d�u�fGl���fNj xt|ªâ+©"u�xtp^�GbTa\xtqG�kxtp�d^q=wGbgl�o |+dTfhâ
â�h=j>âibgl�mLâkocd~��¾ â�o atbgm�xt{�ln«¢âNdTfGl�p�u�âiln|tf\d�âkq
q=l�¶>âkbvâko ��â��.� ����� � � ���&!�� ���
� ���?s dgfsâ�xt{�{na=�ix"dgl�aco�âibgbTacb+a?�<dgfsâ �+ä��¨å�æ\ç
x?{n|tacbTl�dTf mÐu�fsâio
xt{�{Qj xt|ªâ~p�x?b�â�lno�dTfsâN�kxt��fsâcs=l�o¨acbgqVâkb�dTa��³a=��w p+ato�dTfsâ"âkbTbgatb�x"dTdTbgl�� w=dgxt�G{^â�dga�dTfsâ80�´�x?j jGbTa\xt��fsâ~p
dTfhâim
pfâk{��\âkpk����fsâ��cw&x?{nl§dI�,q=l§¶�âib�âio&��âkpex?m�atoG|¨dgfsâ*xtjGjGbgacxt��fhâkp��ixtor�Iâ*pvâ¢âko±l�o±dgfsâ�Ü�Ã"Ê Û Ç<© Û È³ßÒÃ"àªà�Ý Þ Ã"ÈË©)Ý"Ê ÄiÅ¹ÅTÝ"Å�Õ

� º



pTfGa"u�o�lnor`½l�|cwGbvâ
� � á pN�ixto��>â�pvâ¢âio^sSâ�hG�¢âij=d��³atb�ºc» �kxt��fsâ
pTl�«Aâp0�´.¬ ´�+�jGbga"�\l�qVâ~p�x��>â�dTdvâib�pT��fsâ~q=wG{nl�o |¨�\w xt{�l�dI�t�
¾�fsâko�u�â�j {�atd�dTfsâ�� x?o qGu�lnq.dgf x?{n{�a=�kx"dTlnato�âkbTbgatb�·)a"�ªâib�dTfsâ �~�t�c�t� j x?|\âkp
lno�dTfsâ�qGx"d�x?� xcpfâ$¸�x?o q��iatm�j x?b�â¨dTfhâ
x?{n|tacbTl�dTf m�p_�³acb+q=l§¶�âib�âio\d��kxt��fsâBpTl�«Aâkpks.dTfsâB�>âif x$�.lnatb�l�p�pIdgbTlnz.l�oG|&�

¾�f x?d�l�p�lnocd�âib�âkp�dTlnoG|¨x?�Vatw=d�dTfhâkpvâ�b�âkpTwG{�dgp�l�p�dTf x?d 0�´.¬ ´�+Ws1dgfsâ
x?jGj bTa\xt��f
dgf x"dNln|toGacbvâ~p+dgfsâ!�+ä�� m�âidTbgln��xto q
q=aRâkpBx�pTl�m�jG{°â�pT�kx?o�a?�Edgfsâ
{°âkxtp�d�bvâ~��âio\dg{���� bTa\xtqG�kxtp�dWj xt|ªâkp�u�l�dTf±atwGdgp�dgx?o&q=l�o |�b�âk�\wsâ~pId�p�l�o�dTfsâ
�kxt��fsâcs3jGbga.qGw ��â~p
pg��fsâkq=w {^â~p�dgf x"dextbvâ�xtp�|ca\a=q,xtp�atb��>â�dTdvâibNdTf xto�dgfGacpvâ�jGbTa=q=w&��âkq��.��l§d�p�m�atb�â�pTatj fGlnp�dTl��ix?dvâ~q���acwGo\dvâkbTj xtb�d~��´.lno �¢â
0�´\¬I´�+Òp�dgx?bTdgp�x"d�dTfhâW�Va?dTdTatmµat�3dTfhâ�Î���­ ��f x?lno3s.l�d_d�âio qGp_dga�q=l�p�dTbgl��GwGdvâ�� x?o qGu�lnq.dgf�dgaedgfsâ��iat{�qVâib�j xt|ªâkpkscdTfsâkbvâk�\�
x$�taclnqGl�oG|
p�dgxtbT�"x"dgl�aco�at�<bvâ~�cwhâkp�dgp��³acb�dTfGa\pfâBj&x?|ªâ~pi��`GwGbTdTfhâibgm�acbvâcs'0�´\¬I´�+ lnp�m�acbvâ�â�}
�il^âko\d�l�o��kxtpvâkp�u�fhâio�dTfsâ�fGl�d
b�x"dvâBl�p�{na"u�·xâ�hG��âkj=d+�³acb�dTfsâ�ºc»Ð�ixt��fhâNp�ln«¢âN�kxtpvâ~¸¹� á p�x�bvâ~p�wG{�dks_0�´\¬cL á f&xtp�jVa.atb�âib+j>âibT�³atbgm
x?o �¢âWdgf x?o¨dgfsâNm�w ��f
pTl�m�jG{°âib.0�´\¬I´�+��³atb+pTm�xt{�{°âib+�kxt��fsâBpTl�«Aâkpk�

��fsâ~pfâ
b�âkpTwG{�dgpNqVâkm�ato p�dTb�x"d�â�dgf x"dedTfsâ%âi¶>â~�¹dgl��\âiosâ~pTpBat�.0WjGj&acb�dgwGoGl�pIdgln��´G��fsâkq=w {�lnoG|��ixto±�Iâ�lnm�jGbga"�ªâkq��.���&x?{�¬
x?o&��lnoG|�dTfsâ
�\w x?{nl�dI��a?��pT��fsâ~q=wG{°âkp�l�dNjGbga.qGw ��â~pWu�l�dTf,dgfsâ
a"�ªâkbTfsâ~xtq
lno �iwGbTb�âkq�dTa¨jGbga=q=w �¢â�dgfsâim¨�
��fsâk��x?{�pTa�jVatlno\d
atwGdBpvâi�\âib�x?{vp�w �=dT{°â�l�o\dvâkbgxc�¹dgl�aco p��IâidIu�âAâio�dTfsâ
�ixc��fsâ�m�xto x?|\âimLâio\d�j&ac{�l����csQdTfhâ ��ä"�Ypg��fsâkqGwG{�lnoG|¨x?{n|tacbTl�dTfGm¨s3xto q
dTfhâ�b�âij>âkx"d�âkq�w pvâ�at��0�´�l§d�pfâk{§�I�<��fsâ~pfâWl�o\d�âib�xt�¹dgl�aco p<{°âkxcq�dTaBdgfsâWpTatmLâku�f x"dEw osâ�h=j>âk�¹d�âkq*bvâ~p�wG{�dKdgf x"d!0�´\¬ ´(+Wstu�fGl���f
pTl�m�jG{n����f a\a\pfâ~pvdTfhâ�² b�pIdEb�âk�\wsâ~pId�âkq�j xt|ªâ�dTf&x"dEl�d�âko ��acwGo\dvâib�p<u�fsâko�pT�kx?oGo l�oG|��³bgatm¯dTfhâ+�&atd�dgatm�a?�1dTfsâ�Î^��­ ��f xtl�o^s
jGbga"�.lnqVâ~p_dTfsâB�>âkp�d+jIâkb��³acbTm
xto ��â�lno�dgfsâkpvâ�â�h=j>âibgl�mLâio\d�pi�

# ACFË7%$8F!7'&
()@EDGF*) (b;+()J F-, FË; 9

Í o,dTfsâ�jGb�âi�.lnatw pBpvâk��dTlnato,u�âLâih=xtm�l�osâ~q�dIu�a¨q=l§¶�âib�âio\dextjGjGbgacxt��fhâkp�dTa¨atjGjVatbTdTw oGlnp�dTl���pT��fhâkq=wG{nlnoG| ��Í o,dTfGl�pBpvâk�¹dgl�aco
u�â"â�hGx?m�lnosâex�m�a=q=l§²V�ix"dgl�aco¨dTa�dgfsâe�ixc��fsâBb�âijG{�xt�¢âimLâio\d+jVat{nln�i��x?d+dTfsâ�pfâkbT�\âib~s=l�o
acbgqVâkb�dTa�lnm�jGbga"�ªâ�dTfsâ��ixc��fsâBfGl�d
b�x"dvâcs.dTfsâkbvâk�.��bvâ~q=w �il�oG|�dgfsâBosâ¢â~q��³atb�atj j&acb�dgwGoGl�pIdgln��pg��fsâkq=w {�lnoG| �

��fsâ¨Î/â~xtp�d
�uâk��âko\dT{n��­�pvâkq ·)Î^��­�¸�bvâkjG{nxc��âkm�âko\d�jVat{nln�i�ts_u�fGl�{°âZâ�h.dTb�âimLâk{��rjVatjGw {nxtb�f&xtp�pfâk�ªâkbgxt{_u�âi{n{§¬Âz.oGa"u�o
u�âkx?z.osâ~pTpvâkpk��0Wohâ�p�w&��f
jGbTac�G{°âim�f&xtp<dgaeq=aNu�l�dTf
l�dvâkm
pKdgf x"d_xtbvâ�b�â��öâkbvâko ��â~q��)x?bExtj x?bTdElno�dTlnmLât�K´.w ��f/.g��at{�q10�j xt|ªâ~p
x?b�â+jG{�xt�¢âkq
x?dKdTfsâ�dTacj�a?�QdgfsâWÎ���­���f x?lno
u�fsâio�dTfsâk��xtbvâ+xc�i�¢âkpgpfâ~qQs\xto q�b�âim
x?lno
l�o*m�âkm�atbg��wGo\dgl�{&dTfsâk�32&acx"d�q=a"u�o
dTa�dgfsâN�Va?dTdTatmîx?o q
xtbvâ�² o&x?{n{���bvâkjG{nxc��â~qQ�E��fsâ~pfâN�iat{�q�j&x?|ªâ~p3â�¶�âk��dTln�ªâi{n�*b�âkqGw ��â�dgfsâe�ixc��fsâBp�ln«¢âcs xtp�dTfsâk���iato pTwGmLâ
mLâim�atbg�
dgf x"de�iatwG{�q,�Iâ�w&pfâ~q��.��m�acbvâ�u�atbTdTf.��j xt|ªâkpk��Î3lnzªâ�atdTfsâkbep��=p�dvâkm�pks^aco=¬ qVâim
x?o&q��GbgacxcqG�ixcpIdBpvâibg�ªâib�p�x?b�â
pTw pT�¢âij=dgl�� {^â�dga�dTfGl�p�jGbgat�G{°âim¨�E�uâk�ixt{�{1dgf x"d�x�|ca.a.q��GbgacxcqG�ixcpId+pg��fsâkq=w {^âkb�mew p�d+� x?{�x?o&��â�dTfsâNdTb�âkx"dgmLâio\d�a?�vfGa?d�xto q
��ac{nq�j xt|ªâkpk�<`Gac{�{na"u�l�o |edgfsâNpT�\w xtbvâ�bga\atd�{nx$u a?�^dgfsâBatjGdTlnmewGmÁ� x?o qGu�lnq.dgf
x?{n{�a=�ix?dTlnatoZ� � á ¾ � ®"� xto q�w p�lnoG|�x��Vlnj=�
q=l�pIdgbTln�Gw=dgl�aco3s3x?j jGbTa$h=lnm
x"dvâk{�� ��4 â�at�KdTfhâ�� bTa\xtqG�kxtp�dWp�{na?d�p�p�fGacwG{�q��>â�|cl��\âio
dga*dgfsâ�dTacj �k� »ÁfGa?dTdvâ~pId�j x?|\âkpksQu�l§dgf
Ñ 4 â�|tatlnoG|�dTa¨dgfsâ
b�âim
x?lnoGlnoG| ét� »�����f\w&pis�m�xto.����ac{nq,j xt|ªâ~pBx?b�â�xc�i�¢âkpgpfâ~q}·)lÉ� ât�ns½��f acpvâio��³atbN�GbgacxcqG�ixcpId¹¸W�Gw=dN�³acb
pTm�xt{�{vdga
mLâkq=lnwGmØ�kxt��fsâ
pTl�«Aâkpks�pTw ��f,l�o qGl��.l�q=w x?{_��at{�q�j x?|\âkpBx?b�â�oGa?dB{nl�z\âi{n��dga��>â���fGa\pfâko,xt|cx?lno,�Iâi�³atb�â�dgfsâi�,x?b�â
jGw pTfsâ~q�acw=d�dTfsâB�Va?dTdTacm¼a?�½dTfhâN�ixt��fhât�

�râ~��âio\dg{��csG�ixt��fhâ�b�âij {nxc��âimLâkocd�jVat{nln�il^â~p�dTf x?d+x?b�âoâi¶>â~�¹dgl��\â�x?d�x$�taclnq=lnoG|�Î^��­NÏ p�jGbgat�G{°âim
p�u�l�dTf
��ac{nq�j xt|ªâkp�f x$�\â
�>â¢âio¨qVâk�ªâi{natj>âkq,·öâc� |&��sGÎ���­�¬ �Ð� 0)0+¾ é â � x?o q�Ñ4	µ� 5.´ é ¿ � ¸¹�E��fhâkpvâWjVat{nln�il^â~p�m
x?lnocd�x?lno�j&xtp�d�b�â��öâkbvâko ��â�fGl�pIdgatbg�%âi�\âio
�³atb�l§d�âim
p�dgf x"dWxtbvâ�oGa
{nato |ªâib�l�o�dTfhâe�ixc��fsât�_¾�fGl�{°âepTw ��f
x?{n|tacbTl�dTfGm
p+�iatwG{�q��Iâew pfâ~q�l�o
acwGbuâio.�.lnbTacoGmLâio\d+xtp�u�âi{n{És
u�âWf x$�\âWx�wGoGl��\wsâ�xcq=�"x?o\dgxt|ªâc�^dgfsâ6�+ä���xt{�|catbgl§dgfGmµx?{nbvâ~xtq=��jGbga"�.lnqVâ~pE�"xt{�w xt�G{°â�lno=�³atbgm
x"dTlnato*dTf x?d��kx?o�bvâk{�l�x?�G{n�
�>â
w pvâkq�dga�q=l�p�dTlnoG|twGl�pTf�fGa?d�j x?|\âkpv�³bgatmµ�iat{�qQscu�l�dTf atw=d_dTfsâ�osâ¢â~q�dTa�pIdgatb�â+xtqGqGl§dgl�aco x?{1xt�k��âkpgpKf lnp�dTacbT�c��Í o
dgfsâ+�³ac{�{na"u�lnoG|
pTwG� pvâk�¹dgl�aco�u�â�qsâkpg��bgl��>â�xto�xt{§d�âibgo x"dgl��\âmâ�h.d�âio pTl�aco�dga¨Î���­¯�kxt��fsâ�m
x?o xt|ªâimLâkocdWdTf x?d"â�h=jG{natl�dgpWdTfGl�p�lno=�³atbgm
x"dTlnato^�

�k®



¾ âBbvâi�öâib�dTa�dgfGlnp+j&ac{�l�����xtp7.TÎ���­ u�l�dTf
Î^a"�ªâ 498 x?d;: 8 lnocd�p;0 s=atb+pTl�m�jG{n�tsGÎ 8 �

<>=�Q ?6@BA C RDC�T ?3E ÿGF%HJI J�CKFLI RTXGC=UNM ? IPO
��f1:Wm�xtl�o
l�qK:~xB��:kfGlno q
dgf1:WÎ 8 bQ:ijG{�xt��:im7:io\dEjVat{nln�i��l�p<dga�q=l�p�dTlnoG|twGl�pTf���:idIuG:�:io
fGatd�xto q
��ac{nq�j xt|R:~pKlno
dTf1:�´�:ibg�.ln��:
	Ww1:kw1:t�
¾�f1:korxt�i��:kpgpS:~q}·)lÉ� :t�ns���f acp;:io��³atbN�GbgacxcqG�ixcpId¹¸+f a?dNj xt|R:kp�xtb;:�dgxt|t|T:kq�u�l§dgf±xU.T{�a"�T:�0�fGl�o\d~s^u�fGl���fr�ix?w&pS:~p
dTf�:im¯dTaB��:+jG{�xt�V:~q�x"d<dTf�:�dTacj�at�1dTf1:+Î���­���f x?lno�W�+_ac{nq�j xt|R:~p<x?bQ:�dgx?|c|R:~qeu�l�dTf�x+.Tf x"dQ:�0�fGlnocd~scu�f ln��f
�ixtw p;:kpvdgf1:im
dTa¨��:
jG{�xt�V:~q±x"d�dTf1:
�Va?dTdTacm×a?�_dTf1:�Î���­µ��f x?lno3s3u�f1:kb;:�dgf1:i�,x?bQ:�{nl�zT:i{n�
dTa
��:���fGa\pS:ko�xtp�bQ:ij {nxc�V:im7:kocdB�.l��¹dTlnm
pi�
�Wlnp�dTlnoG|tw lnpTfGlnoG|W��:�dIuX:�:koefGatdvxto qe�iat{�qBj xt|R:kp�l�p½p�dTb�x?ln|tf\dT�³atbgu�xtbgq�w pTl�o |+dTf�:�f l�o\dgp½jGbga"�.lnq1:kqB�.��dTf1:Y�+ä���pT��f�:kq=wG{nlnoG|
x?{n|tacbTl�dTf m��BÍ o\dgwGl§dgl��T:i{n�ts3x�j x?|T:��kx?o���:���aco p�l�qK:kb;:~q�fGatd�l��_l�dBlnp�fGln|tf�ato�dgf1:!�2d à0©�Õ¹È�·³lË� :c��sQl�dBf xtp�m
x?o.�
bQ:k�\w1:~pId�pg¸�s
x?o&q��ixto���:���aco pTlnqK:kb;:~q
��ac{nq
l��Kl�d�l�p�f l�|cf�ato
dgf1:U�Üd à0©�Õ¹È�·³lË� :c��s1l�d�f&xtpWoGa?d���:�:io�� bTa\xtqG�kxtp�d��³atb�x�{natoG|
dgl�m7:$¸¹�B`Gacb
lno pId�x?o ��:tsvbQ:�dTw bToGlnoG|
dga
dTf�:Z:�hGxtm�j {[:�at�+`�ln|tw b;:�ºGsvl§�+j xt|R:�Ã�lnp�pT��f1:~q=wG{\:kq±�³acbN�GbgacxcqG�ixcpId~s�uX:*�ixto�xtpgp�w m]:�dTf x?d
l�d�l�pBx�fGa?dBj xt|R:�p�lno ��:�l�dNl�pW��:ilnoG|�pg��f1:kqGwG{[:~q�u�l�dTfrx�fGln|tf�o.wGm���:kbBa?��atw=d�pId�x?o q=lnoG|¨bQ:k�\w1:kp�dgp�xto q�x�{na"u�u�x?l�dTlnoG|
dTlnm7:t�Í0Wo�dgf1:NatdTf1:kb+f x?o&qQsGl��vj&x?|R: N�l�p���:kl�o |�pT��f1:~q=wG{\:kq�uX:N�ix?o
xcpTpTwGm7:�dTf x?d+l§dWlnp+x
�iat{�q�j x?|T:�pTlno �V:Bl�d�l�p���:kl�o |
pg��f1:kq=w {[:~q�acoG{n��x?�ªd;:ibWxt�i�iwGmew {nx?dTlnoG|�x�fGln|tf
u�x?l�dTlnoG|�dTlnm7:t��­�pTl�oG|�dTfGl�p+lno\dTwGl�dTlnato3sVx�j x?|T:N��fGacp;:io��³acb+�Gbgacxtq �ixtp�d�lnp
m
x?bgzR:~q�u�l�dTf�x�{�a"�T:�¬ÂfGlnocd�l��½l�d+m7:�:�d�p�dTf�:��³at{n{�a"u�lnoG|�dIu_a�d;:~pId�pi�

� �!��wGbglnoG|�dgf1:�pg��f1:~q=wG{\:ib~Ï p�pS:~x?b���f
a?�<dgf1:�´K:ibg�\l��V: 	Ww1:iw�:tsVdTf1:�j xt|R:el�p^:io �iatwGo\d;:kb;:~q
ato�dTf1: �2d à0©�Õ¹È+Ü�Ä)ë�Ý?ÅTÄWl§d�lnp
:io �iatwGo\d;:kb;:~q�aco�dgf1:/�,d à0©�Õ¹ÈÉ�

ÑG�+��f1:¨j x?|T:¨xtjGj�:kx?b�p�lno}dgf1:¨dTacj�ßGÝ"È_��Ã?Ê\Æ\Ä�j xt|R:kp�at�Wdgf1:`�2d�a<©�Õ�ÈËs�u�f1:ibQ:�ßGÝ"È_��Ã?Ê\Æ\Ä
l�p
x±o.wGme��:ib
at��j xt|R:~p
�ix?{���w {nx?d;:kq�w pTl�o |�dgf1:N�ixc��f1:Bp�ln«�:Bxto q*atdTf1:kb�m7:�dTbgl��ip+qK:~pT�ibTln��:kq���:k{�a"uB�

��f1:�² b�pIdBdQ:kp�dep�lnm�jG{n�`:io&p�wGbQ:kp�dgf x"dBdgf1:
j xt|R:�lnpNfGl�|cf1:ibBaco,dTf1:Z�2d à§©�Õ�ÈKdTf xto,aco�dgf1:b�,d à0©�Õ¹ÈÉs�u�fGln��f±lno q=l��ix?d;:kp
dTf&x"dWl�dWm�ln|tf\dW��:�xc.�fGatdQ0�j xt|R:c����fGl�p+dQ:kp�dWl�p�oGatdWpTw }���l\:io\dks1fGa"uX:i�T:ib~��Í o�p�acm]:��ixtp;:kpksVm�acb;:ej x?|T:kp�dgf x?o��kx?o
² d
lno¨�kxt��f1:�u�atwG{�q¨pTx?dTl�pI�³��dTfGl�p�dQ:kp�dks=dgf1:ibQ:��³acb;:cs.dTf1:ep;:k�iato q*d;:~pId+l�p+xtjGjG{nl[:~q�lno¨atb�qK:ib�dga��³wGbTdTf1:kb�{�lnm�l§d+dgf1:Bo.wGme��:ib�a?�
j xt|R:kp�m
xtbTzT:kq�u�l§dgf�{na"�R:�fGlno\dgpk��ßGÝ?Èd�WÃ"Ê.ÆcÄ�l�p+�kx?{���wG{�x"dQ:kq�xtpe� � ���&!�f � øc!hgbiDj�kmlQnVo"j9kprqts �\u i j xt|R:~pis=u�f1:kb;:�ÄiÊ ÈËÅ�NKvvÊ È3l�p�dTf�:
o.wGme��:ib�a?��:io\dTbgl[:~pKlno�dgf1:�´K:ibg�\l��V: 	Ww1:iw�:Wx"d_dTf1:WdTlnm7:Wat�^pT��f�:kq=wG{nlnoG|�qK:~��l�p�lnato^s.xto q Û Ü�$V©&%kÄ_l�p�·)x?oZ:kp�dTlnm�x?d;:�a?�g¸KdTf�:
o.wGme��:ib_a?�3wGo ln�\w1:Wj x?|T:kp<dgf x"d��ixto
��:Wb;:~�cw�:kp�d;:kq��.��dTf�:W��{nl\:io\d_jVatjGw {nx?dTlnato3�v��fGl�pK�³acbTm�wG{nx?dTlnato�xt{�{na"u+pvdTf�:�o.wGme��:ib
a?�vj xt|R:kp�m
x?bgzR:~q�u�l�dTf
{na"�R:�fGlnocd�p�dTa���:NpT�kx?{\:kq*dTa�dTf�:N�ixt��f�:�pTln«�:Bx?o q�dga�dgf1:BlnocdQ:io pTl�dI�*a?��dTf1:Bu�atbgz.{�a\xtqQ�

ÍÂ�&x�j x?|T:_q=a�:kp�oGatd½bQ:k��:iln�R:Ex�{�a"�T:�¬ÂfGl�o\d~s~l�dvu�l�{n{.b;:~�V:iln�R:�x+f x?d;:i¬ËfGlno\dk�� <x?|R:~p3u�l�dTf�{�a"�T:KfGlnocd�pvx?bQ:KdTbQ:kx?d;:~qBoGatbgm
x?{n{��
u�l�dTf±b;:~p�j�:k��dBdTa¨dgf1:��ixc��f1:�m�xto x?|T:im7:io\dBjVat{nln�i�t�C <xt|R:kp�u�l�dTf±f x?d;:�¬ÂfGlno\dgpNxtb;:
qK:km�atd;:~q�dga�dTf1:!:ko q,a?��dTf1:�Î���­
��f xtl�o3�

<>=�ù w J<S�TWR�XËS!ýIþ,ÿ½J<HT[+JJCGR E X
Í o�atb�qK:ib�dTa]:i�"xt{�w x?d;:�dTf�:�Î 8 x?jGjGbgacxc��f3s\uG:�bQ:ij�:kx"dQ:kq�dTf1:�:ih.j�:ibglnm]:ko\d�at�^dTf�:�j b;:k�\lnatw&p�p;:k��dTlnato�w pTl�oG|�Î 8 lno p�d;:kxcq
a?��Î^��­Áxcp�x�bQ:ijG{�xt��:im7:io\d�jVat{nl����t� á p�x���acm�j x?bglnpTatoyj&acl�o\dksEuG:¨x?{�p�a�d;:kp�d;:~q}x�dTfGlnb�q�jVat{nln�i���ix?{n{\:kq  �+ á + 8 Ù��
 �+ á + 8 Ù±w p;:kp<j�:ibT�m:k��d�Ã+êVÅ¹©)Ý"Å¹© z\o a"u�{[:~q=|R:�a?�1dgf1:�qGx?dgxBxt�k�V:~pTpKqGlnp�dTbgl�� w=dTlnato�xto q�jGl�o&p<dTf�:+j x?|T:kp<u�l�dTf�dgf1:+fGln|tf�:kp�d
xt�k�V:~pTpWjGbgat� xt�Gl�{nl�dTl\:kpWl�o±�ixc��f1:eu�l�dTfGacw=dBx?o.�
b;:kjG{�xt�V:km7:io\d�d�x?z.l�o |*jG{�xt��:t�b �+ á + 8 Ù�l�p�oGa?dBx�jGbgxc�¹dgln�kx?{½j&ac{�l����¨�³acb
atw bx:io.�.lnbTacoGm7:io\dkscbgx?dTf1:kbKl§d�b;:kjGbQ:kp;:io\dgpvdgf1:�l�qK:~x?{&�kxtp;:�dTf x?d�Î 8 l�pEx"dTd;:km�jGdTlnoG|Ndgaex?jGj bTa\xt��f3�½��f1:�x$�R:kbgxt|R:�u�x?l�dTlnoG|

� ì



dTlnm7:��³atbvdTf�:_dgfGbQ:�:�b;:kjG{�xt�V:km7:io\d½jVat{nl���l\:kpvl�p<p�fGa"u�o�l�o�`½l�|cwGbQ: é �^Í o�x?{n{G�ixcpS:~pis"acjGj&acb�dgwGoGl�p�l���pT��f�:kq=wG{nlnoG|Wu�l�dTfC0�´\¬I´�+
·ªdgf1:N��:kp�d�j�:ibT�³atbgm�lnoG|�xt{�|catbgl§dgfGmÐlno¨dTf1:BjGbQ:i�.lnatw pY:�h=j�:kbTlnm7:io\d�¸�l�p+��:ilnoG|
w p;:kq¨lno
xtqGqGl§dgl�aco¨dTa�dTf�:e�ixc��fGl�o |�jVat{nl����t�
°+atd;:�dgf x"d�dgf1:N��wGbg�R:�{�x?��:i{\:kqU.TÎ���­^0el�p�dgf1:y.	0�´\¬I´�+X0���wGbg�R:��³bgatm¼`½ln|twGbQ: ® a?�½dTf1:BjGbQ:i�.lnatw pX:ih.j�:ibglnm]:ko\dk�

0

2

4

6

8

10

12

14

0% 10% 20% 30% 40%

cache size (pages)

av
er

ag
e 

w
ai

t (
se

c)

LH
PCACHE
LRU

`½ln|twGbQ: é � á �T:ib�x?|T:W¾±x?l�d���l�m7:
á p��ix?o���:epS:�:io�l�o¨dgf1:�² |cwGb;:csGÎ 8 l�p+xt�G{[:�dga
jGbTa"�.l�qK:Bp�w � pId�x?o\dTl�x?{Q��:io�:�²Gd�p+a"�R:kb�Î^��­ �³atb+pTm
x?{n{[:kb��ixc��f1:Bp�ln«�:~p

·³u�f�:ibQ:*dgf1:¨b;:kjG{nxc�V:km]:ko\d�jVat{nln�i�rf xtp�dgf1:¨{nxtbT|T:kp�d�lnm�j&xt�¹d¹¸¹� á d��kxt��f1:¨pTl�«�:kp�a?� �~� »Øacb�{\:kpgpksKw pTl�oG|±Î 8 lno p�d;:kxcq
a?��Î���­¼bQ:kpTwG{�dgpNlno}x��)xt��dTatb�a?�Wâ��³wGbTdTf1:kb�j�:ibT�³atbgm
x?o ��:�l�m�jGbga"�R:km7:io\dk�,`GwGbTdTf1:kbTm�acb;:csvxt{§dgfGatw |tf�l�d�m
x$�,oGa?d���:
x?j j x?bQ:io\d�q=w�:�dTa�dTf1:¨pT�kx?{\:�f1:kb;:csvÎ 8 xt{npTa
jGbga"�\l�qK:~pex¨�)xc�¹dTacbeat�WÑ¨l�m�jGbga"�R:km7:io\dea"�R:kbeÎ^��­Áx"d�x��ixt��f�:*p�ln«�:*a?�
Ñ � »*�?+_acm�j&x?bgl�oG|�Î 8 dTaNdgf1:�lnqK:~x?{nl�«�:kqp �+ á + 8 Ù�scl�d��kx?o���:�pS:�:io
dgf x"d�x"d�xe�ixc��f1:WpTln«�:�at� �k� »�xto q
��:i�cato qQs\dgf1:i�
jGbga"�.lnqK:�o1:~x?bg{���l�qK:kocdgln�kx?{Qj�:ibT�³atbgm
x?o ��:t�

`GacbKdgf1:�pgx?m7:^:�h=j�:kbTlnm7:io\dks.uX:Wxt{npTaNm7:kxcp�wGbQ:�dgf1:Wb�x"dQ:Wx?d_u�fGl���f�uX:�at�Gdgx?lno1:~q*xe�kxt��f1:�fGl§d�atb�xe�kxt��f1:�m�l�pgp_xto q
dTf�:�b�x"d;:�x"d�u�fGln��f
uX:�f&x$�R:�xtjGjG{nl[:~q�x?o�acjGjVatbTdTwGoGl�p�dTl��+pT��f�:kq=wG{nlnoG|�qK:~��l�p�lnato
lno*`½ln|tw1:~p �~� x?o q*`�ln|tw b;: �c� �<`Gacbx:~xt��f
jGbga=�V:kpgpTl�oG|el§dQ:ib�x"dTlnato
at�QdTf1:�p;:ibg�R:ibEuG:Wf x$�R:+aco1:�at�QdTf1:�dTfGbQ:�:Watw=d���acm]:~pi� � ¸Kl§��uG:�x?bQ:+l�o*oGatbgm
x?{&pg��f1:~q=wG{nl�oG|�m�a.q1:
x?o&q�dTf1:Nl�d;:km lnp�l�o¨dgf1:��kxt��f1:Nx?d+dTf1:NdTlnm]:�l§dWlnpWpS:k{[:~�¹d;:~q¨�.�*dgf1:epg��f1:kq=w {[:kbks dTf1:Nacw=dg�iatm7:Nl�p�x Þ Ã Þ ß Ä*dÉß=©ªÈ�W3Ñt¸�l§�<uX:
x?bQ:Blno
oGatbgm
x?{3pg��f1:kq=w {�lnoG|
m�a=qK:ex?o&q�dTf1:ep;:i{\:k��d;:~q�j&x?|R:Bl�p+o a?d��ixc��f1:�¬ÂbQ:kpTlnqK:ko\dks=dgf1:NatwGdg��acm7:Blnp+x Þ Ã Þ ß Ä*d Ì�©�Õ�ÕrWVâ\¸
l���uX:�x?bQ:�l�o±atj j&acb�dgwGoGl�pIdgln�
pg��f1:kqGwG{�lnoG|¨m�a=qK:ts½uG:
xt{§dQ:ib�dTf�:�f1:iw bTl�pIdgln�kp�l�o±acbgqK:kb�dTay:ko p�w b;:
x¨�ixc��f1:�fGl§d�x?o q�dTf�:
atwGdg��acm7:�l�p+x�pTj�:~��l�x?{nl�«�:kq��ixtp;:�a?�vx�f l§d�·)b;:i�m:ibgb;:~q
dga�xtpNÝgêcê�lno�dgf1:B|tb�x?j f pg¸��

`½l�|cwGbQ: �k� jG{na?dgp�atwGb�m]:~xtpTwGbQ:im7:io\d��³atbWÎ^��­N�&¾z:ep;:�:�dgf x"d��ixt��f�:BfGl§dWbgx?d;:Blno ��bQ:kxcpS:~p�u�l§dgf¨dTf1:��ixt��f�:Np�ln«�:Nxto q
dTf&x"dB�³atbNpTm
x?{n{E�ixc��f1:
p�ln«�:~pis^atjGjVatbTdTwGo lnp�dTl��
pT��f�:kq=wG{nlnoG|¨lnpNxtjGjG{nl[:~q,��:k�tato&q�x¨m�l�pTp�b�x"dQ:
a?�_¿ � »Y�\���GbTa\xtqG�kxtp�dTlnoG|
�ixc��f1:BbQ:kpTlnqK:ko\d�j&x?|R:~p+xtp>:ih=j�:~�¹d;:~qQ��`�ln|tw b;: �c� qK:im�ato&pIdgbgx?d;:kp�dgf1:e�kxtp;:W�³acb�Î 8 � á p+�ixto
��:Np;:�:ko3s&Î 8 p�w&�i�V:~pTp��³wG{n{��
lno ��bQ:kxcpS:~p�dTf1:��ixt��f�:BfGl§dWbgx?d;:Nx?o&q�dTf1:kb;:k�\��b;:~q=w ��:kp�dgf1:No1:�:kq��³atbWatjGjVatbTdTw oGlnp�dTl��Bpg��f1:kq=w {�lnoG| ��Í oGbQ:kxcp�lnoG|�dTf�:e�ixc��f1:
fGl�d+bgx?d;:�l�pe:k�\wGln�"x?{\:io\d�dTa�l�o&��bQ:kxtpTlnoG|edgf1:B�"x?bgl[:idI��a?�vj xt|R:kp_dgf x"d��kx?o���:B�GbgacxcqG�ixcpId~�

��f1:7:�¶{:k��dTln�R:ko1:kpgp�a?��dTf1:�lno ��bQ:kxcpS:~q�fGl�dNbgx?d;:�l�p�l�o qGln�kx"d;:~q�lno±`�ln|tw b;: � ÑGs3u�fGl���f,pTfGa"u+pWdTf�:�ÇEÄi©§Æ$ß.È Ä Û fGl§dNb�x"dQ:
x"d�dTf1:�pS:kbT�T:ib��kxt��f1:B�³acb+dgfGlnp^:�h=j�:ibgl�m7:kocd~��Í o�x
�GbgacxcqG�ixcpId�p;:ibg�R:kbks&�ix?{���w {nx?dTlnoG|
dTf�:efGl�dWb�x"dQ:Nl�o�d;:ibgm
p+at�vf l§d�pWxto q
m�lnpgp;:kp6:~xt��f±dgl�m7:�x�j x?|T:
lnp�pS:k{[:~�¹dQ:kq,�³atb��Gbgacxtq �ixtp�deq=a�:kpeoGa?d�jGbga"�\l�qK:�xto�xt�i�iwGb�x"d;:*m]:~xtpTwGbQ:
a?��dTf�:�l�m�j xc�¹d�a?�
x¨�ixc��f1:�m�xto x?|T:im7:io\d�j&ac{�l����c����fGl�p�lnpB��:k�kx?w p;:�fGl�dgpBx?o&q�m�l�pTp;:kpBx?¶�:~�¹dNq=l�¶�:kb;:ko\dNo\w me��:ib�p�a?���i{�l\:io\d�pNqK:ij�:io&q=l�o |
ato
f a"u m
xto\��bQ:k�\w1:kp�dgp+uG:kb;:Bacw=dgp�dgxto q=lnoG|*x"d�dTf1:edTlnm]:edTf1:�l§dQ:im u�xtp+pg��f1:kqGwG{[:~q��³atbW�GbTa\xtqG�kxtp�dk��`Gacb+dTf lnpWb;:~xtpTato
uX:�lno\dTbga=q=w �V:
xto�xtq q=l§dgl�aco x?{<m7:idTbgln�tsQdTf1:
uX:iln|tf\dQ:kq�f l§dNb�x"dQ:t����f1:�uG:kl�|cfcdQ:kq�fGl§dNb�x"dQ:�dgx?zT:kp���{nl\:io\dBb;:~�cw�:kp�dgp�l�o\dga

� �



|~}���~�
���~����~�
�S�~����~�
���~��D�~�
�S�~����~�
�
���~�

�D�  �¡D¢ £�¤~¥ ¦D§D¨ ©Sª~«¬ ­ ® ¯ ° ± ² ³ ´
µ¶· ¸
¹ º»¼ ½¾
¿ÀÁ ÂÃ
ÄÅ ÆÈÇ ÉSÊ

ËÍÌrÎÏÍÐ Ñ

`½l�|cwGb;: �~� �K´.w �k�V:kpgp��+x?d;:��³atb+Î���­

Ò~ÓÔ�Õ~Ö
×�Ø~ÙÚ�Û~Ü
ÝSÞ~ßà�á~â
ã�ä~åæDç~è
éSê~ëì�í~î
ï
ð�ñ~ò

óDô õ�öD÷ ø�ù~ú ûDüDý þSÿ��� � � � � � � 	 


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

*,+.-0/21;:430365879/2:;:�:=<><@?BADCQ:FEHG01BI 8

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

0% 10% 20% 30% 40%

cache size (pages)

w
ei

gh
te

d 
hi

t r
at

e

LH
PCACHE
LRU

*J+.-0/K1Q:43MLN5PO :;+.-0QRC;:MS 8 +TCF?BADCQ:

:UG6V2<W+.SK:=1>AXCW+.G0VZYNA0V2S[+.<@:=AX\]:U/K\]ADCQ:=S[A0<=5
^ �2_ �a` b �dc

b �dcde bgf c
h Q1:=1;:7�2ci+.<jCWQ1:kCWG0C>A0\lV9/Kmon�:;1F1Q:=pR/1:=<!C><jCWQdADC h :;1Q:qG6/NC><!C>A0V2SN+.VK-rEHG61js2A0-R:rt h Q�:;V1:=uR:;1jCWQ1:=1;: h A6<jAv:;A0:$Q�:qQK+wCxEHG61
s2A0-R:rtayHV2G01>m4A0\lG61jG0s2sdG61!C>/KVK+]<zC>+.:q<>:$Q1:MSN/K\.+wVK-9{&Y|AXV2S f c8+]<@C>Q1:qC>GXC$AX\lV9/Kmkn�:=1jG0E81;:Mp6/�:=<!C><@G6/NC><!C>A0V2SN+.VK-}EHG01xs2AX-T:rth Q1:=V1:;uT:;1~CWQ�:;1Q: h A0<@A}:=A0:$Q1:�m4+]<W<�EHG61Bs2AX-T:ktay�VKG01>m}AX\Z<>:$Q1:=SN/2\w+.VK-R{U�8�j<B:=AXV�n�:q<S:�:;V[+wV�*J+w-6/K1Q:}3MLNYKI 8 +wm4sK1>GDuR:M<
CWQ�: h :=+w-6QRC;:=S�QK+wCi1$ADCQ:qyHGDuR:=1iIl?~�F{aAX\.m4G6<!CiA0<amk/2:$Q}A0<PC>Q1:B+]SK:=A0\w+.��:MS}�����j� 8j� SKG�:M<;YR<!Q2G h +wVK-FC>Q2ADC�I 8 +]<iAXn2\[:~C>G
SN+]<zC>+wV2-0/K+]<!Q[n�:UC h :�:;V[QKG0C@A0V2S[:UG0\]Svs2AX-T:=<�AX\.m�GR<zCBA6<�A6:;:;/K1>AXC;:=\w�rA6<�+wEP+TC@Q2A6S�s�:;1WEm:=:UC~�9VKG h \\:=SK-R:FGXElC>Q1: h G61W�9\.G6A6S��
�~Q1:M<S:x1;:M<!/K\wC><�+.V2SN+]:;ADCQ:jC>Q2ADC~I 8 +.<�AXV :U�{:=:UCW+.uR:j1Q:;s2\.A6:V:;m7:=V6C�EHG01~Il?~��+.VvA0VrG0VK��SK:=m}AXV2S}n21WGRA0SK:=A0<!C�<S:=1WuT:;1M�J79+.V2:�:
I 8 /2<;:=<xG0VK\.��+.VNEHG01>m}ADCW+.G0V�CWQ2AXCF+]<xA0\w1Q:=A6SN�[m4A0+wVRC$AX+.V1:=S�nR�[C>Q1:kn21WGRA0SK:=A0<!Cx<W:$Q�:=SN/K\\:;1MY|+TC�Q2A6<xA0V�A0SKu�A0VRC>AX-T:qGDuR:=1
GXC>Q1:;1BI,?~��1;:=sK\.A6:V:=m]:=VRC><=Y h Q2+.:$Q h G0/K\]S�1Q:=pR/K+.1Q:FA6SKSN+wCW+.G0V2A0\Z<zC$ADCW+]<!CW+]:;<BA0V2S�m7:M:$Q2AXVK+]<Wm4<=�

3=�



� ���a�B�X�~ P¡i¢�£;¤�¥

¦§VkCWQK+]<8<;:=:&C>+wG6V h :>:U¨KAXm4+.V1:~AjC>QK+.1>S4:UG6m4sK\[:=m7:;VRC>A01W�qA0sKsK1>G6A0:$QqCWGFCWQ1:BS2ADC>AF<!C>AX-6+wV2-Fs21WG6nK\[:=m�YDV2AXm7:;\.�0Y0sK1;:;Em:UC$:$QK+wV2-
+wC;:;m}<jCWQ2AXCFA01;:©\.+w�T:;\.��C>G�n�:onK1>G6A6SK:;A6<zCB+.V�C>Q1:oV1:MAX1@EH/KCW/K1Q:0�F�j< h +wCWQ�:;A0:$Q�:qm}AXV2A0-R:;m7:=V6CMY h :3:;¨9s2\wG6+TCjs21WG6s�:=1!C>+[:M<
GXEJCWQ�:q<W:$Q1:MSN/K\.+wV2-4A0\w-6G01>+TC>QKmªCWG4m}AX�T:©<!/2:$Q�sK1Q:=SK+.:UCW+.G0V2<=�

« =!¬ @ Fl­j®x¯�°!±j²�³1H úµ´z¶ CKFl±x¯¸·
�~Q1:�-0GRAX\JGXEisK1Q:UEm:;C>:$QK+.VK-[+.<xC>G[+.m4sK1>GDuR:©C>Q1:}:;A0:$Q�:oQK+wC©1>AXC;:�nR��s21;:MSN+.:UCW+.VK- h QK+.:$Q�s2AX-T:=<FAX1Q:o\.+w�T:;\.��CWG[n�:4V1:�:=SK:MS
+.V¹CWQ1:vV1:=A01qEH/NC>/K1Q:[A0V2SºC>A0�R+.VK-º<zCQ:;s2<qCWG`:=V2<W/K1;:rCWQ2AXCoCWQ�:;�¹AX1Q:rnK1>G0/K-6QRCo+wVRC>G�CWQ�:v:;A6:$Q1:rn9��CWQ1:vCW+.m7:rCWQ�:;�¹AX1Q:
V1:�:=SK:MS��BO :qQ2A�uR:kSN+.<>:U/d<W<;:=S[C>Q2ADCBEHG61xAr<W�R: h :MS�1;:MpR/1:=<!CxSN+]<zC>1W+.nK/NC>+wG6V�AXV�+]SK:=A0\,n21WGRA0SK:=A0<!C@<>:$Q1:MSN/K\\:o:UG6V2<!+]<!C><BG0E8A
<Wm4A0\w\|V9/Kmkn�:=1�G0EZEH1Q:=pR/1:;VRC>\w�}nK1>G6A6SK:;A6<zC�QKGXC~s2A0-R:=<�AXVdS�AkQK+w-6Q�V9/Kmkn�:=1@GXE,:;G0\]Srs2A0-R:=<=�P�j<~<!Q2G h V�+.V�C>Q1:xs21;:=uR+.G0/d<
<;:=:&C>+wG6VZYKC>Q1:oI 8 :;A6:$Q1:©1;:=sK\]A0:V:=m7:;VRCBsdG6\w+]:U�[+]<e:U¨9CW1Q:;m7:=\w� :U�{:=:&C>+wuT:oADCx+.SK:=VRCW+wEH�R+.VK-[»2¼D½,s2AX-T:=<BA0V2S�1;:;C>A0+wVK+.VK-4C>Q1:;m
+.V�CWQ1:�:;A6:$Q1:0�B�~Q9/2<=Y h Q�:;V�/2<;:=S�+.V�:;G0VD¾z/KVd:&CW+.G0V h +TC>Q�I 8 YdsK1Q:UEm:;C>:$QK+.VK- h +.\.\,\.+w�T:;\.�vn�:oV�:�:=S1:=S�sK1>+.m4A01W+.\.��EHG61�¿$¼DÀwÁ
s2A0-R:=<=�v7RC$ADCQ:=Sº+wVc�jÂ"�ÃCQ:;1>m}<;5©C>Q1:�:=A0:$Q1:41Q:;sK\]A0:�:;m7:;VRC©sdG6\w+]:U��+.<6:U�{:=:&C>+wuT:�ADCq�T:�:=sK+wV2-[Q2+w-6Q/�©ÄW��ÅXÀÇÆ2È$Á4s2AX-T:=<�+.V
:;A6:$Q1:0YK<WG4sK1Q:UEm:UC$:$QK+.VK-}<!QKG6/K\]Sv:;G0V2:�:;VRCW1$ADCQ:FG6VvQ2+w-6Q �[ÄW��ÅXÀÇÆ2È$ÁFs2AX-T:=<=�

*KG61!C>/KV2AXC;:;\.�0Y=CWQ�:i:$Q2AX1$A0:UC;:=1W+]<zC>+.:=<|GXE��BÂ��É<>:$Q1:MSN/K\.+wVK-BA01;:8<W/2:$Q�C>Q2ADCZC>Q1:Z�[Ä§ÀÇt]Ê&½0+]<lABmo/2:$Q�m4G01Q:i<!C>AXn2\[:i<!CW1>/2:UCW/K1Q:
G0V h QK+.:$Q�CWGkn2A0<;:jsK1Q:UEm:;C>:$QK+.VK-oCWQ2A0V}CWQ1:���Ä§ÀÇt]Ê&½Ë�a�~Q1:`�[Ä§ÀÇt]Ê&½|+.<G:U�{:=:UCW+.uR:;\.�}Ao*P��*P7�pR/1:;/1:6�iÌxV2:V:x+TCQ:;m}<~AX1Q:BsK\]A0:V:MS
+.V�CWQ1:/�[Ä§ÀÇt]Ê&½ZC>Q1:;+.1B1Q:;\]ADCW+.uR:�G61>SK:=1W+.VK-}SNG�:=<BVKGXCj:$Q2A0VK-R:6�iOÍQK+.\\:©QKGXCjsdAX-R:M<@AX1Q:©\w+.�R:=\w�rCWGrn�:q:$QKG6<;:;V[EHG61BnK1>G6A0S2:;A0<!C
n�:UEHG01Q:4CWQ�:;�ºG0nNC$AX+.VÎA�QK+w-6QÏsdGR<!+wCW+.G0V¹+.VÏCWQ1: �vÄ§ÀÇt]Ê&½ËYJ:;G0\]Sºs2AX-T:=<q<W\wG h \.��nK/KCk+.V1:U¨NG01$AXn2\w��m4GDuT:kC>G h A01>S2<FCWQ1:}C>G0sZ�
ÐBG0C;:@C>Q2ADC�SN/1:~CWGqCWQ1:j<!C>A0nK+.\w+wCz�oG0E¸C>Q1: �[Ä§ÀÇt]Ê&½ÑYR:UG6\.S4s2A0-R:M<aAX1Q:BAX\ h A��N<PnK1>G6A6SK:;A6<zCa+.VkC>Q1:jG61>S1:;1PCWQdADC8C>Q1:;�4AX1Q:@A0SKSK:MS
CWG�CWQ1:�\.+.<!C=�©�~Q9/2<=Y|A0V :U�{:=:UCW+.uR:kC;:M:$QKVK+]p6/�:qEHG01F+.m�s21WGDu9+.VK-rC>Q1:kQ2+TC�1>AXC;:©EHG61F:;G0\]S�s2A0-R:M<B+]<BC>Gv�T:�:;s�CWQ1:kCWG6s �vÄ§ÀTt]Ê$½
s2A0-R:=<�m7:;m4G61W�R��1;:M<!+]SK:;VRCMYRs21;:;Em:UC>:$Q2+wVK-4C>QKG6<;:�+TCQ:;m}<~C>Q2ADCBAXs2sK1WGRA0:$Q�CWQ1:�C>G0sZYKn2/NCjAX1Q:�VKGXC@�R:;Cj:;A6:$Q1:U��1;:M<!+]SK:=V6CM�

O :qQ2A�uR:qA6SKSK:MS�A�E�AX+.1W\.�[SK+w1Q:=:UCj+wm4sK\\:;m7:=V6C$ADC>+wG6V�GXEPCWQK+]<j:;G0V2:�:;sNCjCWGrG6/K1BsK1>GXC>GXCz�9s�:onK1WGRA0SK:=A0<!CB<S:=1WuT:;1M��OÍQ1:=V
Ò¸Ó È�ÔUÈ;½�¿$»9tÖÕ9×�+.<^:;VdAXnK\\:=S�YdCWQ�:�<;:;1>uR:=1jAX+.m}<@CWGvQ2A�uR:qCWQ1:�+TCQ:;m}<FAXsKs�:=A01W+.VK-r+.V�CWQ�:oC>G0s Ò|Ó Ô��vtÖÕ|Á0¼DØÙsdGR<!+wCW+.G0Vd<oy h Q�:;1Q:
Ò¸Ó Ô��[tÖÕ¸Á6¼DØÚ+]<©AXVº+wVRC;:=-R:=1�<Wm}AX\.\[:=1FCWQ2A0V�C>Q1:}V9/Kmon�:;1�GXE�EH1>A0m7:=<�+.V�C>Q1:r:;A6:$Q1:M{jGXE�CWQ1: �[Ä§ÀÇt]Ê&½a+wVÏm7:;m4G01>��n9��CWQ�:
CW+.m7:©CWQ�:;�vA01;:©<>:$Q1:=SK/K\[:MSvCWG}n�:qnK1>G6A0S2:;A0<!C=�8��n2/2SN-R:;CjGXE Ò¸Ó Ô��[tÖÕ¸Á6¼DØ¹s2A0-R:M<~+.<@1Q:=<;:;1>uR:MS�+.V[CWQ1:k:;A0:$Q�:4y�+Ñ� :0�.YKC$AX�T:;V
G0/KC�G0E@CWQ1:�I 8 �Ëm}A0V2AX-T:=S¹<Ws2A0:�:M{�EHG614�R:�:=sK+.VK-�sK1Q:UEm:;C>:$Q1:MS¹s2A0-R:=<=�Ï�~Q1:vm7:M:$Q2AXVK+]<Wm h G61W�N<oA6<qEHG6\w\.G h <=5}¦§VK+TC>+.A0\w\.�0Y
A0<W�9V2:$QK1>G0VKG6/2<aEm:;C>:$Q[1;:MpR/1:=<!C><~AX1Q:Fm4A6SK:FEHG01�CWQ�:FsdAX-R:M<�+wVvCWQ1:FC>G0s Ò¸Ó Ô��[tÖÕ¸Á0¼XØz:=VRCW1>+[:M<�G6V�C>Q1: �vÄ§ÀTt]Ê$½Ë�aOÍQ1:=V�C>Q1:;�
AX1>1>+wuT:0YDC>Q1:=<;:Bs2A0-R:=<iAX1Q:@m4A01W�T:=S4A0<8sK1;:;Em:UC$:$Q1:=S4s2A0-R:M<8<!G�C>Q1:;� h +.\w\¸VKGXC�n�:B1Q:;s2\.A6:V:=S�n9�kCWQ1:j:=A0:$Q1:@m}A0V2AX-T:;1M�,OÍQ1:=V
A4sK1Q:UEm:;C>:$Q1:MSvsdAX-R:�+]<e:;uT:;VRCW/dAX\.\w��:$Q2G6<;:;V[EHG01@nK1>G6A6SK:;A6<zCMY9CWQK+]<B<Ws�:M:U+]AX\Zm}A01W�r+]<@1Q:;m4GDuR:MS�YKAXVdS�C>Q1:qs2A0-R:�+]<@Q2AXVdSN\[:MS
A0:=:UG61>SN+.VK-}C>GrC>Q1:�I 8 1Q:;s2\.A6:V:;m7:=V6CFsdG6\w+]:U�¹y�m�GR<zC�\.+w�T:;\.�[+wC h +w\.\,n�:�m4A01W�T:=S h +wCWQºArQ2AXC;:kQK+wVRC©AXV2S�<!G9G0V`:z¾�:=:UC;:MS2{&�
�~QK+]<qsK1>GN:V:M<W<©n21W+.VK-6<kA�V1: h sdAX-R:}+.VRCWG�C>Q1: Ò|Ó Ô��vtÖÕ|Á0¼DØa�º�~QK+]<qs2A0-R:r+]<qsK1Q:UEm:;C>:$Q1:MS¹A0<W�9V2:$QK1>G0VKG6/2<!\.�ÎyH+wEB+wCk+]<qVKG0C
AX\.1Q:=A0SK��:;A0:$Q�:�1Q:=<W+]SK:;VRC${FA0V2S�m}A01W�T:=S�CWG�1;:=m}AX+.V�+.VºCWQ1:r:=A0:$Q1:�/KVRCW+.\8+wCq+.<q<>:$Q1:MSN/K\\:=S��}ÐBG0C;:4C>Q2ADC©+.V�C>Q1:r:;A6<S:4+.V
h QK+]:$QÙA�s2AX-T:�+]<4<W:$Q1:MSN/K\\:=SÎEHG01�nK1WGRA0SK:=A0<!C h QK+.\[:�+wC�+]<�+wVÛCWQ1:�sK1>GN:V:M<W<kGXEjn�:;+.VK-ºsK1Q:UEm:UC$:$Q1:=SZYaCWQ2AXC�sdAX-R: h +w\.\@n�:
CW1Q:=AXC;:MS�A0<FAXVºA0<W�9V2:$QK1>G0VKG6/2<!\.�rEm:;C>:$Q1:MS�sdAX-R: h Q1:;V�+TC©AX1>1>+wuT:=<oy�+Ñ� :0�.YZ+wC h +.\.\Jn�:4nK1>G6A0S2:;A0<!C h Q1:=V�+wCqAX1>1W+.uR:M<jADCFCWQ�:
:;A6:$Q1:M{U�

LXÜ



0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

0% 10% 20% 30% 40%

cache size

av
er

ag
e 

w
ai

t (
se

c)

PRF
LH

*J+.-0/K1Q:43=Ý25P�juR:=1>A0-R:FOºA0+TCoyÑÞj+]<!�[?e:=<W+]SK:;VRCjÞFADC>AR{

0

5

10

15

20

25

0.1 1 10

latency (sec)

av
er

ag
e 

w
ai

t (
se

c)

LH
PRF

*J+.-0/K1Q:43;ßd5P�juR:=1>A0-R:FOºA0+TCBuDAX1>�9+wV2-�I,ADC;:=V2:U�

0

5

10

15

20

25

0 100 200 300 400 500

prefetch window (pages)

av
er

ag
e 

w
ai

t (
se

c)

l_10
l_5
l_1
l_0.5
l_0.05

*,+.-0/21;:43MàK587�:;V2<W+wCW+.uR+wCz�rC>G}�81Q:UEm:UC$:$QvOÍ+.V2SNG h
« =�ù á�â FZãÍFÈCK¯2äj°W±B²!ý<þ,ÿ ¶a´ ® ¶ CK° E ±
*J+w-6/K1Q:©3=Ý©<WQKG h <8A�uR:=1>A0-R: h A0+TCaC>+wm7:jEHG01aC>Q1:jI 8 AX\.-0G61W+wCWQKmåyH+Ë� :6�wYKÌ�7R�z72�Ù<W:$Q1:MSN/K\.+wV2- h +TC>Q�I 8 :=A0:$Q1:@1Q:;s2\.A6:V:;m7:=V6C&{
AXVdS[EHG01BC>Q1:kI 8 A0\w-6G01>+TC>QKmåA0/K-0m7:;VRCQ:=S h +wCWQ�sK1Q:UEm:;C>:$QK+.VK-�y�\.A0n�:=\[:MS .W��?B*%06{�EHG61BCWQ�:k<>AXm7:�:U¨Ns�:;1>+wm7:;VRC$AX\,<;:UCWCW+.VK-6<
A0<xC>Q1:}sK1Q:;u9+wG6/2<F<S:M:&CW+.G0Vd<;� � <><S:=V6C>+.A0\w\.��CWQ�:4:;/K1>uR:�\.A0n�:=\[:MS�I 8 +.V�CWQK+]<�æ2-6/K1;:�+]<FCWQ1:}<>AXm7:�A6<xCWQ1:rI 8 :;/K1>uR:kCWQ2AXC
AXs2s�:MAX1$<i+.Vv*J+.-0/K1Q:x�2�J¦§V�CWQK+]<X:U¨Ns�:;1>+wm7:;VRCMY6C>Q1: Ò¸Ó Ô��[tÖÕ¸Á0¼XØ h A0<�<;:UCiC>G}ç0à©s2A0-R:M<;Y9AX\wCWQKG6/K-0QvA0<�+.<~SN+]<W:;/2<><S:MS}n�:=\wG h Y
CWQ�:;1Q:o+]<j\.+TCWCW\\:ks�:;1WEHG01>m}AXV2:�:oSN+w��:=1;:=V2:V:oEHG01 Ò¸Ó Ô��[tÖÕ¸Á0¼XØÙ<W+w��:=<x/Ks�C>G[àXÜ6Ü}s2A0-R:=<=�j�x<x:=AXV�n�:k<;:�:=V�+wV�CWQ1:kæ2-0/21;:6Yd+.V
CWQ2+.<B:=A0<;:0YNsK1Q:UEm:;C>:$QK+.VK-4sK1>GDu9+.SK:M<�\w+wC!C>\[:©G61@VKG}A0SKSN+wCW+.G0VdAX\�n�:;V1:;æKCxA0:;1WGR<W<iCWQ�:�:;VRCW+.1;:©1$AXV2-R:FGXEJ:=A0:$Q1:©<W+w��:=<@<!CW/2SK+[:MS��

�~Q1:©1Q:=A6<!G6V2<�n�:=QK+wVdS�C>QK+]<oy�A6SNm4+TCWC;:MSN\w�6Y2SN+]<WA0sKs¸G0+.V6C>+wV2-R{�1Q:=<W/K\TCjA01;:�+.VRC;:;1Q:=<!CW+.VK-d��Ìx/K1@m7:=A0<W/K1Q:;m7:;VRC$<~+wV2SK+.:=ADC;:MS
CWQdADC©A0< h : :U¨Ns�:M:&CQ:=S�Y|sK1Q:UEm:;C>:$QK+.VK- h A0<x+.V2SK:�:MS�+.m4sK1WGDu9+.VK-}C>Q1:kQ2+TC�1>AXC;:6� 8 G h :;uT:;1MY¸<W+.V2:V:ksK1;:;Em:UC$:$QK+wV2-�Q1:=\ws2<xG0V2\w�
h +wCWQr:UG6\.S�s2A0-R:M<;Y0CWQ1:B+.m4sK1>GDuR:=SkQK+wCi1$ADC;:@+.V4C;:=1Wm}<aG0EZ<W:$Q1:MSN/K\.+wV2-qSK:=:;+.<W+wG6V2<PC>1>A0V2<!\]ADCQ:=<JC>GoA�mo/2:$Q}<Wm}AX\.\[:=18+wm4sK1>GDuR:;�
m7:;VRC~+wV h :=+w-6QRC;:=SrQK+TC@1$ADCQ:0�P*K/K1WCWQ1:=1Wm4G61;:6YR+.VrC>QK+]<@:;A0<;:0Y6CWQ�:�<>A�u9+wV2-6<8G0El/2<W+wV2-ksK1Q:UEm:;C>:$QK+.VK-k+.<�CWG4A�u0G6+.S}CWQ1:F\.AXC;:=V2:U�
A0<><WG9:;+.AXC;:MS h +TC>Q�1Q:UC>1W+\:;u9+.VK-�:UG0\]S�+wC;:=m}<FEH1WG6mÃCWQ1:4\.G9:=AX\aSN+]<!�|�k¦�CFC>/K1>V2<�G0/NCMY�QKG h :;uR:=1=Y¸C>Q2ADC©+.V�C>QK+.<h:;¨Ns�:=1W+.m7:;VRC>A0\
<;:UC!C>+wV2-2Y¸1;:Mp6/�:=<!C><@EHG61x:;G0\]S�s2AX-T:=<BCz�Rs2+.:=AX\.\w��A0:=:U/Kmk/K\.AXC;: h AX+wCW+.VK-}C>+wm7:M<jG6V�CWQ1:kG01$SK:;1xGXE8<S:M:UG6V2SK<Bn�:UEHG61;:oCWQ1:ks2AX-T:
+]<�:$QKGR<S:=V}EHG01�nK1>G6A6SK:;A6<zCM�a��G6m�sdAX1Q:=S�CWGkCWQ2+.<�\.G0VK- h AX+wC=YRC>Q1:x\]ADCQ:;V2:;�}A0<><!GN:U+]ADCQ:=S h +wCWQ�CWQ1:�SN+]<!�41Q:=A6S�yHG6V}CWQ1:FG01$SK:=1
3=Ü2è <FG0E�m4+.\w\.+.<;:=:;G0V2S2<>{x+]<�VKGXCq<W+w-6VK+Tæ¸:;AXVRCM���~Q9/2<=Yl+.V�1Q:UC>1WGR<!s�:=:UC=YZ+wCq+]<©AXsKs2A01;:=VRCxC>Q2ADCqsK1Q:UEm:;C>:$QK+.VK-�:UG6\.S�s2A0-R:=< h +.\w\

LN3



VKG0CBQ1:;\.svQ�:;1Q:0�
�~QK+]<PG0n2<;:;1>uDADC>+wG6VZYDQKG h :;uR:=1=Y�\\:=A6SK<P/2<JCWG�+.V9uR:=<!CW+.-6AXC;:�CWQ1:@n�:;V�:UæKC$<aGXE¸sK1;:;Em:UC$:$QK+wV2-xEHG61aQK+.-0Q1:=1!��\.AXC;:=V2:U�©<W+TC>/2ADC>+wG6V2<;Y

<W/2:$QÙA6<qCQ:;1WCW+]AX1>�Î<zC>G01$AX-R:�G01�G0nNC$AX+.VK+wV2-�C>Q1:�+TCQ:;m}<kEH1WG6mé1;:=m�G0C;:�<!+wC;:M<4A0:U1>G6<><©C>Q1:�¦§VRC;:;1>V1:;C=�Î�,Gz:;¨NA0m4+wV1:vCWQ�:=<;:
<W+TC>/2ADC>+wG6V2<;YZA6<�SK:=<>:U1>+wn�:=S�+wV¹7�:M:&CW+.G0V�ß2Y h :k+.VRCW1>GNSN/2:V:4A[<!�9VRCWQ1:;CW+]:4SK:;\]A���CWGvCWQ1:}A6<!�9V2:$QK1>G0V2G0/2<BEm:UC>:$Q2+wVK-[sK1>GN:V:=<><=�
�~Q2AXCP+]<=Y h :~A01!C>+Tæ¸:U+]AX\.\w�qSK:=\.A��qCWQ1:@1Q:UC>1W+\:;uDAX\9G0E¸VKG6VN��1;:M<!+]SK:;VRCPs2AX-T:=<Pn9�o<;:;V2SK+wVK-FC>Q1:BA0<W�9V2:$QK1>G0VKG6/2<ZEm:;C>:$Q41Q:=pR/1:=<!C><,C>G
A h A0+TCP\.+.<!C81>AXCWQ1:=1JCWQ2A0VoC>GxC>Q1:@\.G9:=AX\NSN+]<!�o+wV4G01$SK:=1lC>G�<W+.mo/K\]ADCQ:�\]AX1>-R:=1,\]ADCQ:;V2:;+[:M<;�P*J+w-6/K1Q:x3=ß�<WQKG h <,CWQ�:�s�:;1WEHG01>m}AXV2:�:
GXE8I 8 AXV2S���?B*¹EHG61xA}<W�N<zCQ:;m h +TC>Q�ArLXÜRêë:;A6:$Q1:qA0<@CWQ1:q\]ADCQ:;V2:;�rEHG61jG0nKC>AX+.VK+.VK-}VKG6VN�Ë1Q:=<W+]SK:;VRCBs2A0-R:=<~+]<B+.V2:;1;:MA0<;:=S
EH1>G0mìÜK�.34<S:M:UG0VdSK<ky�+Ñ� :0�.YZG6V�CWQ�:�G61>S1:;1FGXE�Av1$AXV2SNG6míSN+.<W��A0:=:V:M<W<${@C>G�3MÜv<;:=:;G0V2S2<ky�+Ñ� :0�.YZG0V�CWQ1:4G61>SK:=1xG0E�Av1;:MpR/1:=<!C
CWG�A[Q1:MA�uR+.\.�6��\.G6A0S1:=S�<W+TCQ:}GDuR:=1FA�<W\wG h V�:UC h G01>�N{U�k¦§V�CWQ2+.<q:=A0<;:oC>Q1: Ò¸Ó Ô��[tÖÕ¸Á6¼DØÚ+]<©<S:;C©CWG�Ý0Ü6Ü�s2A0-R:M<;���j<q<;:�:=V�+.V
CWQ�:osK1Q:;u9+.G0/2<@1Q:=<W/K\wC><=Y2sK1Q:UEm:;C>:$QK+.VK-�SKG�:M<BVKG0CxQ1:=\ws�EHG61j1Q:;\]ADC>+wuT:;\.��\.G h \]ADCQ:;V2:;+[:M<;�B*2G01B\.G0V2-R:;1j\.AXC;:;Vd:U+\:=<=YdQKG h :;uT:;1MYK+wC
:;A0V�Q2A�uT:kuT:;1>��<!+.-0VK+wæd:=AXVRCFn�:;V�:UæKC$<;�4*KG61 :;¨KAXm4sK\\:0YZADCqAv\.AXC;:=V2:U��G0E�àv<S:M:UG0VdSK<FQ1:;1Q:[y�VKGXCQ:�CWQ1:4\.G0-X�§<>:;AX\\:q¨9�§AD¨N+]<>{UY
sK1Q:UEm:;C>:$QK+.VK-ºsK1WGDu9+]SK:=<�A�m�G61;:vCWQdAXVÚÝD�ËEHG0\]S¹+wm4sK1>GDuR:=m7:;VRC�+.VÛs�:;1WEHG01>m}AXV2:�:0�ÛÐjGXCQ:vC>Q2ADC�CWQ2+.<4+.m4sK1WGDuT:;m7:;VRC�+.<4+.V
A0S2SN+TC>+wG6V�C>G4CWQ1:©+.m4sK1>GDuR:;m7:=V6C$<~AX\.1;:MA0SN�}G6nNC>A0+wV1:MS�n9��CWQ1:kÌ�7R�z72��AXV2S[I 8 CQ:=:$QKVK+]pR/1:=<=�

�~Q1:M<S:}1Q:=<W/K\wC><�\\:=A0Sº/2<qCWG�:;G0V2:;\w/2S1:4CWQ2AXCqsK1;:;Em:UC$:$QK+wV2-�Q2A0<�C>Q1:rs¸GXCQ:;VRCW+]AX\aC>G�n�:vA�uR:;1>��+.m4sdG61!C$AXVRC©C;:M:$QKVK+]p6/�:
EHG01j/2<S:�+.Vy:;V9u9+w1>G0V2m]:=VRC>< h Q1:=1;:FCWQ�:q+TCQ:;m}<~C>G}n�:©nK1>G6A6SK:;A6<zC@1Q:=<W+.S1:FG6V[C;:;1WCW+]AX1>��<!CWG61>A0-R:FG01@mo/d<zCBn�:©Em:UC$:$Q1:=SvEH1>G0m
<;:;1>uR:;1$<�A0:;1WGR<W<FC>Q1:}¦§VRC;:;1>V1:;C=�v�~Q2+.<o\.AXC!C;:=1o:U\]A0<><�GXEB<W�N<zCQ:;m}<�+.<os2AX1WCW+]:U/2\.A01W\.��+.m�s¸G01WC>A0VRC=Y,A6<©G0V�: :;m7:;1>-0+.VK-�/2<;:}GXE
G0VK��SK:=m}AXV2SvnK1>G6A0S2:;A0<!C~+.<�EHG61@OÍOÍOîs21WG�¨N�r<;:;1>uR:;1$<=�

*J+wVdAX\.\w�6YdEHG61F:;G0m4sK\\:UCQ:;V1:M<W<=Y h :k+wVd:U\./2SK:4*,+.-0/21;:v3MàNY h QK+]:$Q�<WQKG h <BCWQ1:}<;:;V2<W+TC>+wu9+wCz��GXEisK1Q:UEm:;C>:$Q�s�:;1WEHG01>m}AXV2:�:qC>G
CWQ�:v�81Q:UEm:;C>:$Q h +.V2SNG h <!+.��:�yÖ¨9��AX¨N+.<${&���~Q1:�:;/K1>uR:=<oAX1Q:�yÖEH1>G0mïCWQ1:vndG0C!CWG6mr{�EHG01k\.AXC;:=V2:U+\:=<©G0EBÜK� Ü6àNYPÜK�ðàNY�30Y8àKYJA0V2S
3=Ü�<S:M:UG0VdSK<;�@�x<x:=AXV�n�:k<;:�:;V�+.V�C>Q1:©æ2-6/K1;:6Y2C>Q1:k<;:;Vd<!+wCW+.u9+TCz�[GXEPCWQ�:kAX\.-0G61W+wCWQ2më+.V2:U1Q:=A6<S:M< h +TC>Q�CWQ�:o\]ADC;:=V2:U�6�B�~Q9/2<;Y
CWQ2+.<k<S:=V2<!+wCW+.u9+TCz��mo/2<!Con�:r<zC>/2SN+\:=SºEH/K1WCWQ�:;1kA6<©s2A01!CqG0E�C>Q1:�SK:=uR:;\.G0s2m]:=VRCqGXE@AXVÏG0VN�§SK:=m4A0V2SºnK1>G6A0S2:;A0<!Cq<S:=1WuT:;1�EHG61
QK+.-0QN��\]ADC;:=V2:U�Z:;V9u9+w1>G0VKm7:=V6C$<;�

ñ ò �xó (  J�jôöõ ÷k�aø

�j<�<!C>ADCQ:=SÏsK1Q:;u9+.G0/2<W\.�0Y,CWQ1:=1;:rQdA0<qn�:�:=VÛ<W+w-6VK+Tæ¸:;AXVRC h G01>��G6VÛSK:;uT:;\.G0sK+.VK-�<>:$Q1:=SK/K\w+.VK-�A0\w-6G01>+TC>QKm}<�EHG01kG0VN�§SK:=m4A0V2S
SKAXC>A4nK1>G6A6SK:;A6<zC>+wVK-�ù ÞB�,O�ú0ûNY¸Þ@O�ú0úNYdO�G6V2ú0úKY2ü 8 �0ûNY|7N�@�RçDn�Yd�x*J�6��ý�Y2nK/NC h +TC>Q�CWQ1:�:;¨K:V:;sKCW+.G0V�GXEaÞx�R�T:;m}AXV�A0V2S
OºG0VK-þù Þ@O�ú6ú�ý�YjAX\.\xG0E©CWQK+]< h G61W�Ù+w-6VKG01Q:=SÍSKAXC>AÎ<!C>A0-0+.VK-Î+]<W<W/1:M<;�ÿ�~Q2+.<v\.AXC!CQ:;1v<!CW/dSN�Ú1;:M:UG0-6VK+.��:=S C>Q1:�s¸GXCQ:;VRCW+]AX\
n�:;V1:;æKC><�CWGÙn�:º-6A0+wV1:MSÚn9�Ù+.VRC;:;-61>AXCW+.VK-ÛSKAXC>A¹m4GDuT:;m7:;VRC h +wCWQ CWQ1:�nK1WGRA0SK:=A0<!C�<W:$Q�:=SN/K\.+.VK-ÙA0\w-6G01>+TC>QKm�Y~A0V2S�A0\.<WG:U¨NsK\.G0+wC;:MS�CW1$A0SK:=GX��<©n�:;C h :�:;V¹<>:$Q1:=SN/2\[:rpR/2A0\w+wCz��A0V2Sºn2AXV2S h +.S9C>Q¹/NCW+.\.+w�MADCW+.G0Vl�v�,1W+]AXVRC>AXæ2\.\wG6/z:;CkAX\Ë�iù � 8 �iÜ23&ýiQ2A�uT:
1Q:=:V:=VRCW\.��SK:=m4G0V2<!CW1$ADCQ:=S4C>Q1:j+.m4sdG61!C$AXV2:�:BGXE�C>Q1:FS2ADC>Ao<zC$AX-0+.VK-qs21WG6nK\[:=m EHG01�<;:=:;G0V2S2AX1>�k<!CWG01$AX-T:@\.AXC;:=V2:U+\:=<=YRA0V2S}Q2A�uT:
AX\]<WG�s21WG6sdGR<S:MSv<WG0\./NCW+.G0Vd<~n2A0<;:=SvG0V�SN+]<!�[<W:$Q�:=SN/K\.+.VK-}<!G6\w/NC>+wG6V2< � ��79+.m�+.\]AX1~CWG}G6/K1 h G01>�¸Y9C>QK+]< h G61W�vAX\]<!G�m}AX�R:M<~/2<;:
GXE��BÂ�� <>:$Q1:=SN/2\w+.VK-FEHG018<WG0m7:@GXEdCWQ1:=+w1isK1WG6sdGR<S:MSkA0\w-6G01>+TC>QKm}<;� 8 G h :;uT:;1MY�CWQ1:=1;:BA01;:~<!/2n2<zC$AXVRCW+]AX\dSN+T�{:;1Q:;Vd:V:=<Pn�:UC h :�:=V
G0/21 h G01>��A0V2S4CWQ�:=<;:BC h Go<zC>/2SN+\:=<=�a*,+.1$<zCMY0C>Q1:F:;G0VRC;:;¨9CiGXE�C>Q1:^:MAX1>\w+\:;1 h G61W� h A6<��dÈUÀ.ÈU½§ÈWÂ6½¸<!�N<!C;:;m}<=Y h QK+.:$Q}QdA0S}mk/2:$Q
\.G h :=1}n2AXV2S h +.S9C>Q2<rA0V2SU:U¨9CW1Q:;m7:;\.�Û<Wm}AX\.\jSKADC$AXn2A6<S:M<�CWG¹nK1>G6A6SK:;A6<zCM���~Q9/2<;Y�CWQ�:�sK1>G0s¸G6<;:=S <!G6\w/NC>+wG6V2<4/2<;:=S uR:=1W�:U¨Ns�:;V2<W+.uR:r<>:$Q1:=SN/2\w+.VK-�AXVdS¹:;A0:$Q�:}1;:=sK\.A6:V:=m]:=VRC©A0\w-6G01>+TC>QKm}<�CWQdADCkA01;:4VKG0CkAXsKs21WG6sK1W+]ADCQ:�EHG01oA�\]AX1>-R:;��<>:;A0\[:4<!�N<!C;:=m[�
7�:M:UG0VdS�Y�ndG0CWQÏ<zC>/2SN+\:=<�A0S2SN1;:M<W<;:=S�G0VK\.��\.G9:=AX\aSN+]<!��+]<><!/1:M<�AXV2S�CWQ1:}<WG0\./NCW+.G0V2<FA0<><W/Km7:=S�S1:UC>A0+w\\:=Sº:UG6VRCW1>G0\JGDuR:;1FSN+]<!�
SK:=uR+]:V:M<;YZCWG�A�SK:;-61;:�:oC>Q2ADCq+]<©VKG0CqAXsKsK\.+]:;AXn2\[: h +wCWQºCWGNSKA��|è <©:UG0m4m4GNSN+wCz��SN+]<!�ºSN1W+.uR:M<�AXV2SÏ:UG6VRCW1>G0\.\[:=1><�ym:6� -d�wYP72�~79¦
� �����
	��
�������������������������� ��!	" # $�
��	&%� $�
����'(	&���()�%
�$�����
 �* +,*��-��.-���
/�	" 0'$�����
���1)�	&)2�
���3	&�!	&/��������- �4

L0L



SN+]<!�N<${&�J¦§VkA6SKSN+wCW+.G0Vk<W/2:$Q�<!G6\w/NC>+wG6V2<P:;A0VoVKG0CJn�:~-R:;V�:;1$AX\.+w��:=S�C>GjC>Q1:@:;A0<;:iG0EdSKAXC>Ax1;:;CW1>+[:=u�A0\RAXC8AB1Q:;m4GXCQ:�<W+TCQ:0�P*J+wV2A0\w\.�0Y
+wC@<WQKG6/K\.S�n�:�VKG0C;:MS�Y9CWQ2AXC�n¸GXC>Q[<!CW/dSN+[:M< h :=1;:FSNG0V�:x/2<W+.VK-�A�<W+wmk/K\.AXCW+.G0V h QK+.:$Qv+w-6VKG01Q:=S�mo/2:$QvGXEZC>Q1:�GDuR:=1WQ1:MA0S}A0V2S
1Q:=<WG0/K1$:V:B:;G0VRC;:=V6C>+wG6V�CWQ2AXC�AX1>+]<S:M<a+wVvA©1;:MAX\2<W�N<zCQ:;m��P¦§Vr:UG6V6C>1>A6<zCMY h :jSK:=uR:;\.G0s�:=S}A0V2S}<!CW/2SN+\:=SrG0/K1�AX\.-0G01>+wCWQKm}<a+.V}CWQ�:
:UG6VRC;:U¨9CBG0EaA h G01>�9+wV2-�s21WG0CWGXCz�9s�:0�~�~QK+]<B+]<BA}�R:=��+]<W<W/1:6YdA0<@CWQ1:q/d<S:©G0EiÌxs2sdG61!C>/KVK+]<zC>+.:o7K:$Q1:=SN/2\w+.VK-}+]<Bm4GXC>+wuDADCQ:=S�+.V
\]AX1>-R:Fs2AX1WCBSN/1:�CWG4C>Q1:©GDuR:=1WQ�:=A0S2<�A6<W<WGN:U+]ADC;:MS h +wCWQ�A0<W�9V2:$QK1>G0VKG6/2<�sK1WGN:�:=<><!+.VK-�+wV�m4GNSK:;1>V�G0s�:;1$ADCW+.VK-4<!�N<!C;:=m4<=�

ÞFADC>Ak<zC$AX-6+wVK-oQ2A0<�AX\]<!Gon�:�:;Vv<!CW/dSN+[:MS}EHG61�mk/K\TC>+wm7:MSN+.Ak<!�N<!C;:=m4<=�iÌx�=SK:=V!:UC@AX\Ë�|ù ÌF?j7K�0û�ý�<zC>/2SN+\:=S�nK/N�{:;1�1;:=sK\.A6:V:;�
m7:;VRCjAX\.-0G61W+wCWQ2m4<�EHG61@mo/K\wCW+.m7:=SN+]A4<zC>G01$AX-R:�<W�9<!C;:=m}<�CWQ2AXC>:;¨NsK\wG6+TC~C>Q1:©\.A01W-T:jæd\[:q<W+w��:=<@A0V2Sv<;:=pR/1:=VRCW+]AX\ZA0:=:V:M<W<�EHG0/2V2S
+.VÛm}AXV9�Ïmo/K\wCW+.m7:=SN+]AºAXsKsK\.+]:;ADC>+wG6V2<=��¦§VÛCWQ1:[mo/K\wCW+.m7:=SN+]Aº:UG0m4mk/KVK+wCz�0Yi�j-0-6A01 h AX\x:UC}AX\Ë�~ù �,O65F�0ûDý~QdA�uR:v<!CW/dSN+[:MS
<>:$Q1:=SN/2\w+.VK-¹AX\.-0G61W+wCWQKm}<kEHG01}üx+.S1:;GX�!ÌxVN�§Þ-:=m}AXV2SÙ<!�N<!C;:;m}<=Y�A0V2SÙsK1WG6sdGR<S:MSÛAºQ1:=/K1W+]<!CW+]:[CWQ2AXC4/d<S:M<�CWQ1:�V9/Kmkn�:=1}GXE
G0/KC><!C>AXVdSN+wV2-}1;:Mp6/�:=<!C><BA0V2SvCWQ1:qn21WGRA0SK:=A0<!C~Q2+.<!CWG61W�}EHG61Y:=A6:$Q�+TCQ:;m���Il+w�T:©sK1Q:;u9+wG6/2< h G01>��G0V�nK1>G6A6SK:;A6<zCB<>:$Q1:=SK/K\w+.VK-dY
QKG h :;uT:;1MY6C>QK+]<@<zC>/2SN�vA6<W<W/Km7:=<�C>Q2ADC@C>Q1:;1Q:�+.<BVKG}:UG6<!CBA0<><!GN:;+.AXC;:=S h +TC>Q�G0nNC$AX+.VK+wV2-kC>Q1:©+wC;:;m}<~C>G}n�:©n21WGRA0SK:=A0<!C=�

ÞFADC>Ao<zC$AX-0+.VK-q:;G0V2:�:;1>V2<8AX\]<WGqAX1>+.<;:@+wV}m4G61;:@C>1>A6SN+wCW+.G0V2A0\ÑY6-R:;G6-01$AXsKQ2+.:=AX\.\w�qSN+]<!CW1>+wnK/KC;:=Sr+wVNEHG61Wm}AXCW+.G0V}<!�N<!C;:=m4<=�a*KG61
:U¨KA0m�s2\[:6Y2ù �@�B787a�0ú�ý2<!CW/2SK�qCWQ�:~SK+.<!CW1>+wn2/NCW+.G0V4AXV2SoCWQ�:@sK\.A6:V:=m]:=VRCPG0E¸SKAXC>AFGDuR:=1,V9/Km7:=1WG6/2<J-R:;G6-01$AXsKQ2+.:=AX\.\w��SN+]<!s�:;1$<S:MS
\.G9:=ADC>+wG6V2<�/2<!+.VK-4AXV�AXV2A0\w�RC>+.:=AX\¸m�GNSK:=\Ñ�8�~Q�:Fm4GNSK:=\�+.<�n2A6<S:MSrG0VvCWQ�:�A6<W<W/Km4sNC>+wG6VrCWQdADCBAX\.\�V1:UC h G01>�}:UG6VNæ2-0/21>AXCW+.G0V2<=Y
\.G6A0S�AXV2S�1;:Mp6/�:=<!C><�AX1Q:jæK¨K:MS�AXVdSr�9VKG h V�AksK1>+wG61W+Ë�J�~Q2+.<�sK1>G0nK\\:;m +]<~<!+.-0V2+Tæd:=AXVRCW\.�}SN+w��:=1;:=V6C�CWQdAXVrC>Q1:©SKADC$Ao<!C>A0-0+.VK-
sK1>G0nK\\:;m CWQ2AXCjAX1>+.<;:=<�EHG01@G6VN�§SK:;m}AXVdS�nK1>G6A6SK:;A6<zCM�

79/Knd<zC$AXVRCW+]AX\Xs21W+.G01 h G01>�-:;¨N+.<!C><l+wV�C>Q1:�A01;:MA�G0ENsK1;:;Em:UC$:$QK+wV2-@EHG01,u�A01W+.G0/d<|Cz�9s�:M<ZGXEN+.VNEHG01>m}ADC>+wG6V�<W�N<zCQ:;m}<=�l¦§Vrù *JÞF�6àDýËY
sK1Q:UEm:;C>:$QK+.VK- h A0<x<!Q2G h V�CWGvn�:4AXV :;��:M:&C>+wuT:os�:;1WEHG01>m4A0V2:V: :;VKQdAXV2:�:;1BEHG61xu9+]SK:;G0�ËG6VN�§SK:;m}AXVdS�<!�N<!C;:;m}<=�F�~Q�:k<W/2:;:�:=<><
GXE@sK1Q:UEm:;C>:$QK+.VK-�+.VÏCWQK+]<o<!CW/dSN�0YPQKG h :;uT:;1MYZ+.<qm4A0+wV2\w�ºn2A0<;:=SºG6V�C>Q1:v<;:=pR/1:=VRCW+]AX\iA6:;:V:M<W<�G0E@uR+]SK:=G�æ2\[:M<;���aAX\.m7:;1qA0V2S
9|SNG6VK+.�rù �:9|�K3$ýKAXs2sK\w+\:=SosK1Q:UEm:UC$:$QK+.VK-xndA0<;:=SqG6Vq\\:=AX1>VK+.VK-jsdADC!CQ:;1>V2<,EH1WG6m 1;:;Em:;1Q:;V2:�:8C>1>A6:V:=<,+.V�Ax:U\.+[:=V6CW��<;:;1>uR:=1,SKAXC>A0n2A0<;:
:UG6VRC;:U¨9CM���ªm4G01Q:}1;:M:V:;VRC©s2A0s�:=1qn9�<;X:;1>V2<!C;:;+.V :UCkA0\Ñ�8ù ;~��7N�6��ýx:U¨KA0m�+.V1:M<�CWQ1:}/d<S:}G0E�sK1Q:UEm:;C>:$QK+.VK-�n2A6<S:MS�G6VÏV2A�uR�
+.-6ADC>+wG6V2AX\8A6:;:�:=<><xsdADC!CQ:;1>V2<�EHG61qA[<W+.m�+.\]AX1�:;V9u9+.1WG6VKm7:;VRC=�}¦§VºCWQ�:4æ2\[:r<W�N<zCQ:;m :UG0VRCQ:U¨9C=YJ�aADC!CQ:;1$<!G6V`:;CoAX\Ë�wè < h G61W��G6V
¦§VNEHG61Wm7:=S[�81Q:UEm:;C>:$QK+.VK-�ù �>=?= 7 �6à�ýl/2<;:=<@AXs2sK\w+]:;AXCW+.G0VN��sK1>GDu9+.SK:MS}QK+.VRC><~C>G :U¨NsK\.G0+wC~¦WÌ :UG6V2:U/K1>1Q:;V2:;�0�

Ìx/K1 h G01>�¹G0VÛs21;:;Em:UC>:$Q2+wVK-¹SN+w�{:;1$<�EH1WG6méCWQK+]<4sK1Q:;u9+.G0/2< h G01>�¹n�:M:;AX/d<S:�GXE�:V:=1!C$AX+.VÙ:$Q2A01>A6:&C;:=1W+]<!CW+]:;<kGXEjC>Q1:�G0VK�
SK:=m4A0V2SvnK1WGRA0SK:=A0<!CG:=VRu9+.1WG6VKm7:;VRC~+wV[-R:=V1:;1$AX\ËYNAXV2S[SN/1:FCWG}<Ws�:M:U+wæd:�ADCWCW1>+wnK/KC;:=<~G0ElC>Q1:©AX\.-0G01>+wCWQKm}< h :F/2<;:FCWG4+wm4sK\\:U�
m7:;VRC©G0/K1�nK1>G6A6SK:;A6<zC�<S:=1WuT:;1M�o*KG61h:U¨KAXm4sK\\:0Y h :7:U¨NsK\.G0+wCxC>Q1:}AXnK+.\w+wCz��G0EiCWQ�:4I 8 :;A0:$Q�:k1Q:;sK\]A0:�:;m7:;VRC©AX\.-0G61W+wCWQKmgC>G
1Q:UC>A0+wV�QKGXC�s2AX-T:=<x+wV�CWQ1:4:;A6:$Q1:0Y|AXVdS�CWQ�:ksK1Q:=SK+.:UC>AXn2\[:kn�:=Q2A�u9+wG61xG0EaCWQ1:!�BÂ��å<>:$Q1:MSN/K\.+wVK-�AX\.-0G61W+wCWQ2m h +wCWQ�1;:M<!s�:=:UC
CWG�:;G0\]S�s2A0-R:=<xC>Gvn�:}AXnK\\:�CWG�SNG�sK1;:;Em:UC$:$QK+wV2- h +wCWQKG6/NCqAXV9��CW1$A0:�:�A0V2AX\.�N<!+]<xG01�QK+.V6C$<FEH1WG6mÃCWQ1:}A0sKsK\.+.:=ADCW+.G0Vl�k�~QK+]<;Y
:UG6monK+.V1:MS h +TC>Q�C>Q1:o/KV2+.pR/1:kCW1$A0SK:=GX��<B+.VKQ1:=1;:=V6CF+wVºArnK1>G6A6SK:;A6<zCY:=V9uR+.1>G0VKm7:;VRCF1;:M<!/K\wC><j+wVºAr1$A0SN+]:;A0\w\.��SN+T�{:;1Q:;VRC�<S:;C
GXEa:UG6V2:V:=1WVd<�:;G0m4s2A01;:MS}CWG}s21;:;Em:UC>:$Q2+wVK-4+.V�m�G61;:FC>1>A6SN+TC>+wG6V2AX\|+.VNEHG01>m}ADC>+wG6V[<W�N<zCQ:;måA01>:$Q2+TCQ:=:&C>/K1Q:=<=�

@ & ÷k¤�¡Bó�ACBJ£;÷k¤

ÞFADC>AÛnK1>G6A0S2:;A0<!C�+]<[+wV2:;1;:MA0<W+wV2-Î+wVÉsdG6sK/K\]AX1>+TCz�ÍA6<�QK+.-0QK�Ën2A0V2S h +]S9CWQ nK1WGRA0SK:=A0<!C!�§:;A0s2AXnK\\:�+.VNEH1>A6<zC>1W/d:&CW/21;:M<�<W/2:$QÉA6<
<>ADC;:=\w\.+wC;:FG01�:=AXnK\\:�SKADC$AqV1:;C h G61W�N<iA01;:-:;m7:;1>-0+.VK-qEHG61�Q2+w-6QN��<Ws�:�:=S�SKADC$Ao<;:;1>uR+]:V:jEHG01�\.A01W-T:j:U\.+\:;VRC�s¸G0s2/K\.AXCW+.G0V2<=�P¦§VrC>QK+.<
s2A0s�:=1 h :�Q2A�uR:�+wV9uR:M<zC>+w-RADCQ:=S�C>Q1:~+wVRC;:=-01$ADC>+wG6VqGXEdS2ADC>AF<!C>AX-6+wV2-x:UG6V2:V:=1WVd< h +wCWQ4AXVkG0VN�§SK:=m4A0V2SqSKAXC>AxnK1>G6A0S2:;A0<!CJ<;:;1>uR:=1
EHG01@\]AX1>-R:;��<>:;A0\[:FAXsKs2\w+]:;AXCW+.G0V2<=�P¦§-0VKG61W+.VK-}SKADC$A4<zC$AX-0+.VK-�+.<><W/1:=<@:=AXV�Q2A�uR:�SN+]<WA6<zC>1WG6/2<�+wm4sK\.+]:;ADC>+wG6V2<~EHG61~CWQ1:©/NC>+w\.+.�=ADC>+wG6V
GXEFCWQ�:��R:;� <!QdAX1Q:=SÎ1Q:=<WG0/21>:�:[+.VÍ<!/d:$Q <W�N<zCQ:;m}<;Y~V2A0m7:;\.�ÎnK1>G6A0S2:;A0<!C4n2AXV2S h +.S9C>QZ� O :�SK:M<W:;1W+.n�:MSÚAXVÚG0VN�§SK:=m4A0V2S
nK1>G6A6SK:;A6<zC~<S:=1WuT:;1~AX1$:$QK+TCQ:=:UCW/K1Q:BC>Q2ADC@+.V2:UG61Ws¸G01$ADCQ:=<iCWQK1Q:�:�:UG6m�s2\[:=m]:=VRC>AX1>�r<WG0\./NCW+.G0V2<iCWG�C>Q1:©SKADC$Ak<!C>A0-0+.VK-ks21WG6nK\[:=m��

LXÝ



*J+w1$<!C=Y � Ò0Ò ¼ Ó ½ËÆNÕ2t]Ê&½Ët�¿ED�¿>»2È$ÁDÆNÀÇtÖÕ9×4+.<q/2<S:MS h Q�:;VºCWQ1:r<W�N<zCQ:;m��§SK:;s�:;V2S1:;VRCq\w+.m4+TCqG6V�G6/NC><!C>A0V2SN+.VK-�A0<W�9V2:$QK1>G0VKG6/2<
Em:UC$:$Q�1;:MpR/1:=<!C><@+]<@1Q:=A6:$Q1:=S���OÍQ1:;V�1>/KVKV2+wVK-�+wV�Ì�7[m4GNSK:0Y2CWQ1:o<>:$Q1:MSN/K\\:;1B+]<@1Q:=<!CW1>+.:UC;:=SvC>G�:$QKG9G6<W+wV2-4:=A0:$Q1:;�Ë1Q:=<W+]SK:;VRC
+wC;:;m}<qEHG01on21WGRA0SK:=A0<!C=��O :�s21WG6sdGR<S:MS�C>QK1Q:�:rSN+w��:=1;:=VRC�AXs2sK1WGRA0:$Q1:M<xCWGºÌ�7|YlC h G�G0E h QK+.:$Q h :;1Q: :U¨9CQ:;V2<W+wG6V2<©C>G�CWQ�:�BÂ�� n21WGRA0SK:=A0<!Ck<W:$Q�:=SN/K\.+.VK-�AX\.-0G61W+wCWQ2m A0V2S¹G0V�: h QK+]:$QÛ<W+wm4sK\.�¹<W:=AXV2<o+TCQ:;m}<o+.VÎC>Q1:v:=A0:$Q1:6��O :vA0\.<WG�SK:M<W:;1W+.n�:MS
QKG h C>G4+wVRC;:=-01$ADCQ:©Ì�7r+wVRCWG�C>Q1:�n2A0<W+.:�:;G0VRCW1>G0\�22G h G0EZCWQ�:©nK1WGRA0SK:=A0<!C�<;:;1>uR:=1=�a7�:=:;G0V2SZY h :�SK:=<>:U1>+.n�:MSrC>Q1:3a��GFÎØatÖ½Ö»a,¼ �DÈIHKJoÅD½§Èi»NtÖÕ2½ÑÊayÑI 8 {Z:;A6:$Q1:a1Q:;sK\]A0:�:;m7:;VRCls¸G0\.+.:;�0Y h QK+]:$Q�:U¨NsK\.G0+wC><lQK+wVRC$<":MA0<W+w\.�jG6nNC>A0+wV1:MSFEH1WG6m C>Q1:X�jÂ"�þ<W:$Q�:=SN/K\.+.VK-
AX\.-0G61W+wCWQ2mªCWG]:U�{:=:&C>+wuT:;\.�r�R:�:;svQKGXC@s2A0-R:=<�+.V�C>Q1:©:;A6:$Q1:0�a�~QK+.1>SZY h :�SK:;uT:;\.G0s�:=S[AXVv+wVRC;:=-01$ADCQ:=Srs21;:;Em:UC>:$Q2+wVK-4<>:$Q1:;m7:0Y
h QKGR<S:�¾zG0n�+]<�CWG :=V2<!/21;:FCWQdADCB:UG6\.S[s2A0-R:=<~A01;:©:;A6:$Q1:U��1Q:=<W+.SK:=VRC�n9�rC>Q1:�CW+.m7:�CWQ1:=�vAX1Q:�<W:$Q1:MSN/K\\:=SvCWG4n�:©nK1>G6A0S2:;A0<!C=�

O :kC>Q1:;VÏsK1Q:=<;:;VRCQ:=S�CWQ1:}1Q:=<W/K\wC><�GXE~A�<S:;C©GXEG:;¨Ns�:=1W+.m7:;VRC><©s�:;1WEHG01>m7:=S�G0VÏA[sK1WG0CWG0Cz�Rs�:�nK1WGRA0SK:=A0<!C�<;:;1>uR:=1FCWQ2AXC
h :6:U¨9C;:=V2SK:MS h +TC>Q�CWQ1:M<S:qC;:=:$Q2VK+.pR/1:M<;�B�~Q�:6:U¨Ns�:;1>+wm7:;VRC$<B+]SK:;VRCW+wæ�:MS�<!G6m7:o<!/2nNCW\\:q+.V6CQ:;1$A0:UCW+.G0V2<@n�:UC h :�:=V�CWQ1:�:;A6:$Q1:
:UG6VRC;:;VRC$<;Y9C>Q1:qpR/2AX\.+TCz�vGXE,CWQ1:o<>:$Q1:MSN/K\\:Fs21WGNSN/2:�:=S�YdAXV2S�CWQ1:q<Ws�:�:=S h +wCWQ h QK+]:$QvCWQ1:o<>:$Q1:MSN/K\\:;1~m}AX�R:M<@SK:=:;+.<W+.G0V2<=�a¦§V
-R:=V1:;1$AX\ËYMCWQ1:�1Q:=<W/K\TC$<P<!QKG h :=S©CWQ2AXC,C>Q1:@<!+.m4sK\[:~AXs2sK1WGRA0:$Q�C>G©ÌxsKs¸G01WCW/2VK+.<!CW+]:~7N:$Q1:=SK/K\w+.VK-4y�:=AX\.\[:MS�Ì�7R�z7N:;A0V¸��A0:$Q�:M{�A0V2S
CWQ�:qI 8 :;A6:$Q1:�1;:=sK\]A0:V:=m7:;VRC@sdG6\w+]:U�vsK1WGDu9+]SK:=S[<W+w-6VK+Tæ¸:;AXVRC@n�:;V1:;æKC><-:;uR:=V�EHG61BA41;:=\.AXCW+.uR:=\w�r\.G h ��\.AXC;:;Vd:U� :;V9u9+.1WG6VKm7:;VRC
<W/2:$QrA0<8<;:=:;G0V2S2AX1>�k<!CWG01$AX-T:0�,¦§Vr:UG0VRC>1>A6<zCMYXsK1Q:UEm:UC$:$QK+.VK- h A0<PEHG6/KV2S4C>Gqn�:xQ1:;\.sNEH/K\¸G0V2\w�k+wVrQ2+w-6Q1:;1W�Ë\]ADCQ:;V2:;�o<W+TC>/2ADC>+wG6V2<;Y
A0< h G6/K\]S�AX1>+.<;: h Q1:=V�G0nNC$AX+.VK+wV2-�SKADC$A4EH1>G0mgC;:=1!C>+.A01W�[<zC>G01$AX-R:©G61BEH1>G0mg1;:=m4GXC;:k<!+wC;:M<jA0:;1WGR<W<@CWQ1:k¦§V6CQ:;1>V1:UCM�B¦§V�<W/2:$Q
:;A6<S:M<;YNQ2G h :=uR:;1MY6CWQ1:©s¸GXCQ:;VRCW+]AX\Zn�:;V�:UæKC$<BAX1Q:F<W/Kn2<!C>A0VRCW+]AX\Ë�

�~QK+]<~\.AXC!CQ:;1@G0nd<S:=1WuDADC>+wG6V�1$AX+]<S:M<~<!G6m]:�+.m4sdG61!C$AXVRCjSN+.1;:M:&CW+.G0Vd<�EHG01~EH/NC>/K1;: h G01>�|�,¦§V�s2A01!C>+.:;/K\]AX1MY h :�sK\]AXV[CWG�EHGN:U/2<
G0V h +.S1:U�§AX1Q:=Ar<W�N<zCQ:;m}<F+wV h QK+.:$Q�CWQ1:�G0VK��SK:=m}AXV2S�nK1WGRA0SK:=A0<!Cx<;:;1>uR:;1FA0:UC><�A0<FA�s21WG�¨N��<S:=1WuT:;1jEHG01FOÍOÍO G01�G0CWQ1:=1
¦§VRC;:=1WV1:;CFA6:;:V:M<W<=�@¦§V�<W/2:$Q�A0V :;V9u9+w1>G0V2m]:=VRC=YKC>Q1:4<W:$Q1:MSN/K\.+wV2-�AXV2S�SKADC$Ar<zC$AX-6+wVK-vAXsKsK1>G6A6:$Q1:=<Bmo/2<!Cxn�:3:;¨RCQ:;V2S1:=S�C>G
:UG6s�: h +TC>QÛuDAX1>+]AXnK\\:U��\[:=VK-XC>QÏG0nN¾�:M:&C><�AXVdSÏCWQ1:vs2AX1WCW+]:U/2\.A01qCz�9s�:M<oG0EB\.AXC;:=V2:U+\:=<oCWQ2AXC�:=AXVÛA01W+]<S:6��*KG61 :;¨KAXm4sK\\:0YP+wVÙA
OÍOÍO :=V9uR+.1>G0VKm7:;VRCBC>Q1:;1Q:�+.<�AXV�+wm4s¸G01WC>AXVRCxCW1$A0SK:=GX�Ïn�:;C h :�:;V�:=A0:$QK+.VK-[ADCjC>Q1:�nK1WGRA0SK:=A0<!Cx<;:;1>uR:;1FAXV2S�G0nNC$AX+.VK+.VK-
CWQ�:vm4G6<!Ck1Q:=:�:;VRCkuT:;1$<!+.G0V¹G0EjA�s2A0-R:�EH1WG6m +wC><4<WG0/K1$:V:6��*2/K1!C>Q1:;1>m4G01Q:0Y8SKAXC>A�<zC$AX-0+.VK-�+.VÙA h :=n :;V9u9+.1WG6VKm7:;VRCk:;A0V
n�:;V1:;æKCBEH1>G0mësdAX1$AX\.\[:=\w+]<!mån9�v<;:;V2SN+.VK-}1Q:=pR/1:M<zC$<~CWG}mk/K\TC>+ws2\[:q1Q:;m4G0C;:q<WG0/K1$:V:M<;YK:=+TC>Q1:;1jCWG}G0nKC>AX+.V�SN+w��:=1;:=V6Cx+TCQ:;m}<@EHG61
nK1>G6A6SK:;A6<zC8G618+wV�G01$SK:;1aC>GoG6nNC>A0+wV4C>Q1:BE�A6<zCQ:=<!Ci1;:M<!s¸G0Vd<S:~EH1>G0m <W+TCQ:=<aC>Q2ADC~<zC>G01Q:@1;:=sK\.+.:=A0<8G0EZAq<!+.VK-6\[:BG6nN¾�:=:UC=�iÌx/K18-6G6A0\
+]<~CWGrSK:=uR:=\wG6s[A4<>:;AX\]AXn2\[:©AXs2sK1WGRA0:$Q�CWG}G0VK��SK:=m}AXV2SvnK1>G6A0S2:;A0<!C�CWQ2AXC-:;V2A0nK\\:=<~+wC@CWG}n�:©/2<S:MS�A0<BA��R:=�}C;:M:$QKVKG6\wG6-0�r+.V
CWQ�:©-0\.G0n2A0\T�§<W:=AX\\:j+.VNEHG01>m}ADC>+wG6V[<W�N<zCQ:;m}<�CWQ2AXCjAX1Q:�VKG h n�:;-6+wVKV2+wVK-�C>G :;m7:;1>-R:6�
ò �B�X�j�a�j¤�¡@�3B
L MONQP�R-S TVUWM>X�YIZ�[G\�]_^C`aUWNcb�\�]cX�dfeg]hUjilk�m_n�^lo_dgeg]_pjqrZ�bsdf\-b�p�n"tuYIk�\�dgnvZw]lt�^cn&xv\-]y^G^_\-z�\j{cb�Zw\w^ck&\�Y2z�eg]_plU�|�]C}(~I�������I���r�!���j�2�

�2�#�0���I�����O���0��� `�\-b�k�mC��P�PwR�U
L MONQP�P-S TVU>M�XlYIZ�[�\-]y^�`aU:Ncb�\-]_X�dgeg]�U������6��M�YIk�mcn�^cocdgef]cp�\- _ cb�Zw\�k�m�z�Z<d¡\
b�pwn¢YIk�\-dgn¢Zw]ct�^ln&xv\�]_^�{cb�Z
\�^ck�\-Y2z�U£|$]

�2�#�0�Q¤l¥s�W�§¦ ~2¨��_��¨
�"©ª�«�-�_�,��� � ��©ª¬0��~I­-�r�!� �y® Z�dfocx?n3¯ �  y\-pwn&Y>R�°w±
²!Rw±l� � T:n&kwU8�&PwPwP�U
L M>X�\-S M�Xw\-xv\�eªU1T:n&dge ® n"b�eg]_p�\V{Kn"zIz�n"b�eg]!z�n"b�]_n�z�U1m�zIz� h� ³w³
´�´�´�U \-Xw\-xv\�eªU k&Zwxj³!U
L M>dgZ
µ�µ-S M�dfZ�my\-]_n"z�U¶ilX![c^cYId8eg]!z�n"b�]_n�z�\�k&k&n"YIY&U¶m!zIz� �� ³�³
´�´�´�U \�dgZwm_\�]cn"z�U k&Zwxj³ �h· µ�µwµlU
L M:`�P�R-S iKU�M>k�my\
bI[�\C\-]y^¸iKU�`�ocz�m�ocX�b�egYImc]y\�]hU¹ilk�m_n�^lo_dgeg]_pCZ�]ct�^cn&xv\-]y^º{cb�Z
\�^ck�\-Y2z�Y&�¢»On�´�x?n�zIb�efk"Y�\-]y^�\-dfp�Z�b�e�z�m_x?Y&U

|�]C}(~I���
¼(�2� � ��½�~�©�¾ ¥ �_�c½c¨w¿ ¥s�W�j¤l�2�#�0��� �_©���~��K¨�©ª�ª���K¨w¿ � ���&����~����y���v��� � �
À"�ª¿f� � ��Á>Ây½�©ª�r���E¨��y� � ��©ª¬0��~I­-�r���
Ã � �
À"�ª���-Á:Ä � T�\-dgd¡\-Y �8Å(Æ,� ��P�PwR�U

L M���Ç:Pw±-S§È>U0È>U#M�pwp
\
bI´�\-d �¶É U#Ê1UË�CZ�dgq � \�]y^ÍÌËU#iKUËÇ¶ohUaÎO]¢Zw lz�efxv\-d({y\
z�k�mceg]_p� KZwdgegk&egn&YVq�Z�b ® ef^cn&Z-tuZw]ct�^ln&xv\�]_^aY2z�Z�b�\-pwn
YIn"b ® n"b�Y&Uh|$] ¦ ¾_� ¦ ¾!�r~I� �2�0�#�º� �_©���~��K¨�©ª�«�-�K¨w¿ � ���&����~����y������� � ½l¿ ©ª�rÁ?���-�«¨ � ��Á>Ây½�©ª�r����¨-�K�,ÏcÐ���©���ÁV� �lÑ e�b�Z�YIm_egxv\ �
É \- y\-] �KÉ o_]_n��&PwP�±lU

L Ò�È(N1Ó1PwP-S<Ê1U�Ò0b�n&YIdf\�o � ÌQU!È(\�Z � Ê1U!Ny\-] �lÔ U!Ì#mcefdgdgeg _Y � \�]_^vi8U!ilm_n"]_X
n"b�U_�Cn&{�k&\�k�m_eg]_ps\�]_^�Õ&eg cq¡t�dgegX
n>^cegY2zIb�eg{_olz�efZ�]_Y&�1Ö ® ef^cn&]ck&n
\-]y^�egx? _dgegk�\
z�efZ�]_Y&U#|$]�}�~2�������I���������,�2� � ���&������ÁØ× Ù
Ù � ��P�PwP�U

LDß



L Ò(Ì0icPwP
S ÌËUhMsUhÒ0n"b�]_Y2z�n&eg] � iKU8ÌQ\�d � \�]_^�T,U�ilm�oczIz�U:È¶Zw]!z�n"��tu{y\-YIn�^G lb�n"qrn�z�k�mEqrZ-b3egx? _dgn&x?n&]!z�eg]_p?Z�{lÚ$n&k"z�Y:Z�]Gb�n&df\
z�efZ�]_Y&Us|$]
}(~I���
¼:ÛKÜWÝOÞ �  y\-pwn&Y>ß · ¯�²!ßwßwR � Ö0^leg]l{cocb�p � i�k&Z�z�df\-]y^ � iln" cz�n&x,{Kn"b:��P�PwP�U

L È¶ef^lS È¶ef^cn�b�\lU Å m_n�eg]!z�n"b�]_n"z�{lb�Z
\�^ck�\-Y2z>{_\�k�X�{KZw]_n�U1m�zIz� h� ³w³
´�´�´�U k&ef^ln"b�\lU k&Z�xj³�U
L TOMh��Rw±
S Ñ U T,U
TO[lX
n&xv\-] � `aU�M�x?xv\-b � \�]y^ É U �6Uw�ØZw]_plUhilk�m_n&^co_dgeg]_p:\�dgpwZ-b�egz�mcx?Y0q�Z�b ® ef^ln&Z�z�n"�,Y2[lY2z�n&x?Y1o_]_^cn"b#{cb�Zw\w^lk�\�Y2z

^ln&dge ® n"bI[!U1|$] �2�0�#�¸� �_©���~��K¨-©ª�«���K¨�¿ � �����&��~����K���V�-� � �-ÁVÁV½��c�«��¨�©ª�«���c� �_Å Z-b�Zw]!z�Z � È(\�]y\�^_\ � ��P�Rw±�U
L T:e�b�Pw±
S Ñ o_pwmcn&Y�]_n"z�´(Z-b�XjY2[lY2z�n&x?Y � ^ce�b�n&k" Kk:m_Z�x?n& y\-pwnwU#m!zIz� �� ³w³�´�´�´�U ^ce�b�n&k& KkwU k&Z�x � ��P�Pw±�U
L T��¸RwR-S Ñ U T,U
TO[lX
n&xv\-]�\-]y^ É U �6U��CZw]cpcUhMà Kn�bIqrZ�b�xv\-]_k&n�Y2z�o_^l[,Z�qh{cb�Zw\w^ck&\�Y2z(eg]lqrZ�b�xv\
z�egZw]v^cn"dfe ® n�bI[VY2[lY2z�n&x?Y&UK|�]v}(~I���
¼

�2�#�0��� �&�&������Á � »>n"´¹Î>b�dfn&\�]_Y � ÊWM � �&PwR�RlU
L Ö0^lp�S Ö#^cp�eg�8U0Ê�n&\w^ceg]cp�n�^cp�n�eg]�z�n"dfdgegpwn"]_k&nwU0m!zIz� �� ³w³�´�´�´�U n�^cp�eg�8U k&Z�xj³�U
L NËT�P
á�S È>U�iKUKNcb�n&n&^cxv\�]�\�]y^�T,U É UKT:n��¸e�zIz�U Å m_nsYI _e�âãYIk�\�df\�{cdgn ® ef^cn&Z-t�Z�]ct�^cn"xv\�]y^�Y2[cY2z�n"x�U�|$]CÏ �-ä0�Í� Ý � ic\-] É ZwYIn �

È(M � �&PwP
á!U
L N1åhP�R-S `aUyNcb�\�]cXldgeg]�\-]y^EiKUKå8^cZ�]_egXKU1T�\-z�\,ef]�[!Zwolb�qª\�k"nw�(Ì1o_YIm�z�n&k�mc]_Z�dfZ�p�[�eg]� Kn"b�YI Kn&k"z�e ® n�U0|�]E}(~I���
¼ ¥s�W� Ï �-ä0�Í� Ý

� ���&����~����y��� �8É o_]cnV��P�PwR�U
L É icP-°�S Å U É Zwmc]_YIZw]Í\-]y^GTVUQi�my\-YImy\lU ·�æ �QMçÊhZ�´èÎ ® n�b�m_n�\�^ Ñ egp�m¢ÌËn"bIqrZ-b�xv\�]ck&nvÒ¶océ8n�b�`�\-]y\-pwn&x?n&]!zs��n& _df\�k"n&x?n&]!z

M�dfp�Z�b�e�z�m_x�Uc|$]�}�~2�������I���������>�2�(©�¾_��êlë
©�¾ � �_©���~��K¨-©ª�«���K¨�¿ � �����&��~����K���O�-�ºÛ_��~�ÐOÜW¨�~«�!�(Ýs¨�©u¨:Þ>¨��"��� �  y\-pwn&Y1°
ß�P
²
°!á�µ �
il\�]!z�ef\�pwZv^ln3È¶m_egdgn � È¶m_egdgn � i�n& cz�n&x,{Kn"b:�&PwP�°lU

L ì�]�oyRl��S TVUcì�]�ocz�mhU ¦ ¾_�,¨-~�©(�2� � ��ÁOÂy½�©���~O}(~I����~I¨-ÁVÁV������íVÛc�w¿ ½�Á?� �I�I� U1M>^_^cegYIZ�]ct«�Cn&YIdgn"[ � �&PwRl��U
L »On"zIS Ny\-Y2z>N_Z�bI´(\-b�^�»On�z$´(Z-b�X�Y&U1|$]_X!z�Z�x?e«î Y�x?n�^lef\, cb�Z�^lo_k"z�Y&U1m!zIz� h� ³�³
´�´�´�U qª\-Y2zIqrZ-bI´�\-b�^l]_n"z�´(Z-b�XlY&U k&Z�xj³�U
L Î�Î���P�ß-SãÖ�U É UhÎ,î »On&egd � ÌËU Ö�UKÎ,î »On&egd � \-]y^ Ô Uc�Cn&egX�o_x�U Å m_n3Êh��ï>tuìðÌQ\�p�n3�>n& cdf\�k&n&x?n"]�z>M�dfp�Z�b�e�z�m_xãN_Z-b�T�\-z�\-{y\�YIn3T:egYIX

Ò¶olé8n"b�eg]_plU1|$]E}(~I�������I���r�!���s�2�:©�¾_�,ñ�Ù
Ùwò ¥s�W� Ï �-ä0�Í� Ý � �_©���~��K¨�©ª�«�-�K¨w¿ � ��������~I���K���V��� � ¨��K¨��!��Á?���_©(�2�>Ýs¨�©u¨ �
 _\�pwn"Y · P
¯�²!ßwµ�± � �¢\-YIm_eg]_p-z�Zw] � T3È � xv\&[E��P�PwßlU

L ÎO�:ilPw±
S Ò>U!ÎOÕ�^cn"] � �sU-�>\�Y2z�Zwp�e � \�]_^VMsU
ilegdg{Kn"b�YIk�my\
z�ÕwUyÒ0océ8n"b1b�n& cd¡\-k&n&x?n&]!z#\-dfp�Z�b�e�z�m_x?YQq�Z�b#xVocdgz�egx?n�^lef\�Y2z�Z-b�\�pwn�Y2[lY2z�n&x?Y&U
|�] �2�#�0��� �c©���~��y¨�©ª�«���y¨w¿ � ���&����~����y���V��� � ½l¿ ©ª�rÁv�I���ª¨ � �-ÁOÂy½�©ª�r�!��¨��y�vÏcÐ���©���ÁV� �8É o_]_n,��PwP�±lU

L Ì Ô�Ô Ó P
á�S��3U Ñ UwÌQ\-zIz�n"b�YIZ�] ��Ô U M3U Ô eg{_YIZ�] � Ö�U Ô ef]!z�eg]_p � TVU
i�z�Z�^lZwdgYIX![ � \-]y^ É U!åKn&dgn&]cXw\�U_|�]cqrZ-b�x?n�^, lb�n"qrn�z�k�mcef]cp�\�]_^,k�\-k�mceg]_pcU
|�]E}(~I���
¼1�2�3©�¾c�Vñwó�©�¾�Ï_Ð-ÁOÂh¼ � � � Âc��~I¨�©ª�r�!�jÏ_Ð-��©���Áè}(~��r�K�"� Ây¿f��� � T:n&k�U��&PwP
á!U

L Ì¶å8Pl��S `aU�ÌQ\�dgx?n"bQ\�]y^siKU�åh^lZw]_egXKU�NËef^cZl�QM¢k�\-k�mcn0z�my\
zQdgn�\-b�]cYËz�Z�q�n&k"z�mhU!|$]V}�~2���
¼y�2�VÛyÜËÝOÞ �  _\�p�n&Y · á�á�² · ±�° � iln& lz�n&xV{Kn�b
�&PwPl��U

L i Å Pw¯�\-S È>U É U_iloj\-]y^vÊ#U Å \�YIYIego_df\�Y&UQÒ0b�Z
\�^ck�\-Y2z�YIk�mcn�^cocdfeg]cp3q�Z�b�^legY2zIb�ef{cocz�egZw]jZ�q�eg]cq�Z�b�xv\-z�egZ�]�e�z�n&x?Y1´�e�z�m�oc]_n�ô!oy\-dydgn&]_p-z�m�U
|�]E}(~I���
¼Qò�ñ-©�¾ � �-����¼Q��� � �&�&��~�Á?¨�©ª�«�-�GÏy�"�u���K�����s¨��y�vÏcÐ���©���Á,�?Ã �W� ÏcÏ(× Ù!õ�Ä � ì�Z�{Kn �yÉ \� y\-] � `�\-b�k�mØ��P�P
¯�U

L i Å Pw¯-{cS È>U É Uhi�oE\�]_^�Ê#U Å \�YIYIegocd¡\-Y&U�Ò0b�Z
\�^ck�\-Y2z:YIk�m_n�^lo_dgeg]_pVq�Z�bOef]lqrZ-b�xv\-z�egZw]�^lefY2zIb�eg{cocz�egZw]hU¶|�]�}�~2���
¼ �2�#�0���I�����O���0���
�&PwP
¯!U

L i�z�\�µwµ-S i!z�\-b�{y\-]y^8U M�x?n"b�egk�\lî Y6öcb�Y2z÷k&Zw]cYIo_x?n"b¹z$´(Z-t«´�\&[ø\�d�´�\&[lY÷Zw] � m_egp�mùYI Kn&n�^�Y�\-zIz�n"dfdge�z�nú|$]!z�n"b�]cn"z6YIn"b ® egk&nwU
m!zIz� �� ³�³
´�´�´�U Y2z�\-b�{_\�]y^8U k&Zwx �h· µwµ�µlU

L Å(Ñ Ì#µl��SûÌËU Å b�ef\-]�z�\
öydgdgZwo � �3U Ñ \-b� _\�]!z�ef^cZwo � \�]_^�`aU
ÌQ\-z�n�b�\�X�egY&U Ñ egp�m� Kn"bIqrZ-b�xv\�]_k"n0^c\-z�\�{cb�Zw\w^lk�\�Y2z�eg]_pl�ËMCk"Zwx? cb�n"m_n&]cYIe ® n
Y2[lY2z�n&x�î Y� Kn"b�YI Kn&k�z�e ® nwU?|$]C}�~2���
¼¶ê
�K� � �_©«¿ � ���&����~����y������� � �wÀ"�ª¿f�VÝ3¨�©u¨ � ¨��y¨��!��Áv���c© �QÑ Z�]_p�ì�Z�]_p �QÉ \-]lo_\-bI[
· µwµl��U

L Å b�efR · S ì�egYIm_Z-bºi8U Å b�e ® n�^ceªUü}�~2�
À�¨
À"�ª¿ �r©ªÐ¹¨��K��Ï_©u¨�©ª����©ª�ª�"�º¬1�r©�¾�ý��"¿ �ª¨
À"�ª¿ �r©ªÐ-þÍÿ(½_��½y�������¹¨��y� � ��Á>Ây½�©���~ ¥ Â
ÂK¿ �ª��¨-©ª�«���_U
ÌQb�n&]!z�egk&n"t Ñ \-dfd�|$]ck � ��PwR · U

L Å�Å i Ó PwR
S÷`aU Å \-] � `aU8TVU Å m_n"[lY �8Ñ U É U�ilegn&p�n&d � »,UKÒ�UhÒ¶n&k�X � \-]y^�`aU É olb�k&Õ"[lXKU:M6xv\
z�m_n&xv\
z�egk�\�dËx?Z�^ln&d � m_n"ocb�egY2z�egk � \�]_^
YIegxVocdf\-z�egZw]<Y2z�oy^l[ØqrZ�bj\G{y\-YIefk�^_\-z�\GY�\-z�p�ef]cpØ lb�Zw{_dgn&xùef]ºm_n�z�n"b�Zwp�n&]_Z�o_Y?]_n�z$´(Z-b�X�ef]cpan"] ® e�b�Zw]cx?n&]!z�UÍ|$]<}(~I���
¼
� �c©���~��y¨�©ª�«���y¨w¿ � ��Á>Ây½�©ª�r��������~I­-�2¾c��Â<Ã�� � �ü× Ù��&Ä�¼ �2�#�0�(� ��P�PwRlU

L � Ñ Pw±-S »sU Ñ U��0\�ef^�[�\,\-]y^�i8U Ñ \�x?n"n�^hUQT:\-z�\,{lb�Z
\�^ck�\-Y2zOeg]�\-YIY2[lx?n"zIb�egkO´�e�b�n&dgn&YIYOn&] ® e�b�Zw]cx?n&]!z�Y&UË|$]�}�~2���
¼#�$������~I­-�2¾c��Â
����Ïy¨�©��"¿r¿ �r©��"í�À�¨��"��� � ���&��~�Á?¨-©ª�«����Ï8��~
	��«�����?Ã�� � Ï�Þ � Ï
Ä � »On"´¸Ç0Z�b�X � »OZ ® n"xV{Kn"b:�&PwP�±lU

L � Ñ P
¯
S »sU Ñ U��¶\-ef^l[�\s\�]_^�iKU Ñ \�x?n"n�^hUWÊ�Z�p�t«z�egx?nO\-dfp�Z�b�e�z�m_x?Y(q�Z�b�YIk�m_n�^lo_dgeg]_psYIeg]_pwdgn3\-]y^vxVo_d�z�eg _dgn�k�m_\�]c]_n&d8^c\-z�\3{cb�Z
\�^lt
k�\-Y2z�Uú|$]�}(~I���
¼V�2�
���-~�­-�2¾c��Â �-��Ïy¨�©��"¿r¿ �r©��"í�À�¨��"��� � �&�&��~�Á?¨�©ª�«�-�¹Ï8��~
	��«�����ºÃ�� � Ï�Þ � Ï
Ä � Ò¶o_^_\- Kn&Y2z ��Ñ oc]_pw\-bI[ �
i�n& cz�n&x,{Kn"b:�&PwP
¯!U

L �CZ�]yRwR
S É U �6Uc�CZ�]_pcU#Ò#b�Z
\w^lk�\�Y2z:^cn&dge ® n"bI[!U1}�~2���
¼#�2� �2�#�0�(� ¯�±��2� ·�� �g�
á-±w±�²y�
á�¯w¯ � T:n"k&n&xV{Kn�b���PwR�RlU

L0à


