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\+]_^N`badcfe[g�hb^Ni�ej`kamlWn�opaUq4hka,nrq�a�sra,t
uvpa,`(pa,]_^NwKwCnPi�hb]Ue[g�hk^Ni�t,x

y$paUoPe[q4gza,w�a,i{g|ufl?}~xP��c���l��|�A���W�_���
�{�?x�q4nra2��e[q�q(ejn�`kgUxD�[�j�j�R���!e[q(hbtf�a,sra_���,�?xP�rq(eji�]_a

�R� `bhk�WhkaUq,���^N`�`bhk^jgUx � t�]Ue[q,����ejw7e[q4eWx�}�t�e[��a,`b`kaj����`k^W]4���R��a,iPtzgU���;q
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� nrqYoDnrq�o�^NtzaQh�tAgz^¨hbi©gzaUªjq4e[gza«tzgzq4nP]~¬
g�n�q4ej`Ahbi��;^jq4w7e[g�hk^Ni�xAt�nP]4�0ejttzoPe[g�h�ej`
q4a,`be[g�hk^Ni�tUx#h�i®�[e[q4hbe[g�hk^NiPej`fhbw7e[ªja¯oPq�^[¬
]_a,t4t�hbirª2gza,](��i�hb°?nra,t£]Uej`b`ka,sKsraU�E^jq4wKe[�D`ka
wK^?sra,`�tU�±l?oPe[g�h�ej`dq�a,`�e[g�hk^Ni�t¯e[q�aQq4aUor¬
q4a,tza,i{gza,s²ejt2�9nr³U³U´�t�n��PtzaUg�t�^j�µg��ra��[y
h�wKe[ªjaAtzoPej]_aj�¨¶f�EgzaUq·sra,t4]_q4hk�Phbi�ª¯q4aUor¬
q4a,tza,i{g�e[g�hb^Ni¸eji�s®�EnPt�hk^Ni®wKaUg��r^?sPtK�E^jq
t�oPe[g�hbej`�q�a,`�e[g�hk^Ni�tUxT¹£avo�q�a,tza,i©gdtzaU�jaUq4ej`
e[oPo�q�^Nej]4��a,tfgz^�hbi©gzaUªjq4e[gza�g��ra,wºhbiAs�a_¬
�E^jq4wKe[�D`kawK^?sra,`�tUxjsraUq4hk�Whbirª�iraU¹»g¼´?o½a,t
^j�·a_�WgzaUq4i�ej`��E^jq4]_a,t��Eq�^Nw¾�En�³U³U´¿tzaUg�t,�
��hbiPej`b`k´jx?g��ra�w�aUg��r^WsÀhbt�hb`b`bn�t�gzq4e[gza,s7^Ni
eQ��q4ejh�iÁtzgzq4n�]_g�n�q�a¯t�aUªNw�a,i{g�e[g�hb^Nie[o�¬
oD`bhb]Ue[g�hk^Ni��
Â ={Ã�Ä�BP>RÅ!JjÆ l?oPe[g�hbej`�q4a,`be[g�hk^Ni�tUxKs�a_¬
�E^jq4wKe[�D`ka«w�^?s�a,`btUx�hbwKe[ªjaÁtzaUªNwKa,i{g�eR¬
g�hb^Ni�xr��q4ejhbiÀh�wKe[ªNhbirªr�
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l?oPe[g�h�ej`©q4a,`be[g�hk^Ni�t!]_^Ni�tzg�hkg�n�gzaµg��ra��Pejt�hb]£a,`ka,w�a,i©g�t
]_^Ni©g�ejhbira,s�hbi¡`bh�irªNn�hbtzg�h�]2sra,t�]_q4hbo�g�hk^Ni�t�^j�£t�oPe[g�hbej`
]_^NirÎ�ªNn�q4e[g�hk^Ni�tU�Ïu#��a,tza�q�a,`be[g�hb^Ni�t$a_�Wo�q�a,t�tAg��ra
tzoPe[g�h�ej`?e[q4q4ejirªja,w�a,i©g�^j�P^j�WÐza,]_g�t�¹
hkg��mq�a,tzo�a,]_g!gz^
g��ra�^jg���aUq4tU��l?oPe[g�hbej`jq4a,`be[g�hk^Ni�t�e[q4a£n�t�nPej`b`k´f]U`�ejt�t�hÑ¬
Î�a,s�hbi©gz^msPhÑÒ½aUq4a,i{g£g¼´?o½a,t�hbiP]U`bn�s�hbi�ª�gz^jo½^N`b^jªNhb]Uej`Óx
s�hbt�g�eji�]_a,t+eji�s·s�hkq4a,]_g�hk^Ni�ej`rq�a,`�e[g�hk^Ni�tfÔÑ�,�[ÕÖ��u#�ra,hkq
hbw�o�^jq�g�ejiP]_a���ejt��aUa,i���hkªN��`�hkªN�{gza,svhbi·wKeji{´·sr^[¬
wKejhbiPt2q�a,`be[gza,sQgz^¡]_^Nw�oPnrgzaUq�t�]Uhka,i�]_a�eji�s×a,irªNhÑ¬
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ßÖÝèÜzï�ä�æ~ÞUßÓÜÖÝzà4ç<ðTÝ�ÛHÜÖæ(ç�æ~í~ê�åzà4çTë;ÞRâ9ßÖê�ßÖÛHßÖÝ(ï�ä�åzñ!êÚç�ç<ò!ÞHêÚó~ÝèÜÓî
âÓê�ßEôUï�õ~ö~÷,ø�òTÞRê�ó_ÝèÜÖâÓê�ßEôUï�ä�æ~ÞUßÓÜÖÝzà4çbï�ù!Û�úÝ�ûjÝ�å(ï�ü�õ(ý¿þ4é½ÿHï
Ù�à(ÞRà~áHà%ïUå�æ(ç�çÚê�æ4ß��!ûRê�å�� ìµÞRê�� ìµå�í~ê�ç�ç�� åzà%ï��?ÝèçÚÝ��
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iraUaUq4hbi�ªrx2t�n�]4� ejtYe[q�g�hbÎP]Uhbej`�hbi©gza,`b`bhkªja,iP]_ajx2]_^Nw�¬
oPnrg�e[g�hk^NiPej`�`bhbirªNnPhbtzg�hb]UtUxjªjaU^jªjq(e[oP��hb]#h�ir�;^jq(wKe[g�hk^Ni
tz´Wtzgza,wKt#^jqfejnrgz^Nir^Nw�^Nn�t
q�^j��^jg�hb]UtU�
u#�ra«ejhbw ^j�·g���hbt¯oPe[o�aUq�hbt¯gz^¨n�tza«t�n�](�¿t�oPeR¬
g�hbej`2q4a,`be[g�hk^Ni�tA�;^jq¯tzaUªNw�a,i©g�e[g�hk^Ni�eji�s¨q�a,]_^jªNiPhÑ¬
g�hk^NiQ^j�µ^j�WÐ�a,]_g�t�hbiQhbwKe[ªja,tU�A}èiQhbwKe[ªja·o�q�^W]_a,t�t�¬
hbirª«eji�s oDe[gzgzaUq4i q�a,]_^jªNi�hbg�hk^Ni�x�g��ra,tza�q�a,`be[g�hb^Ni�t
]Ueji���aK]_^Ni�t�h�sraUq�a,s�ejtCe$t�nr��g ´©o�a�^j�µtzgzq4nP]_g�nrq4ej`
� i�^%¹
`ka,s�ªjam¹f��hb]4�Y^jo�o�^Ntza,t�gz^$i?n�w�aUq4hb]Uej`!hbir�E^jqz¬
wKe[g�hk^NiÁt4n�]4�«ejt�ªjq4aU´²`kaU�ja,`�^jq7gza_�?g�nrq4aj�»u
�ra,hkq
e[�Phb`bhbg¼´�gz^�sra,t�]_q(hk��a·t�]_a,i�a,t�wKe � aÀg��ra,w±o�^jgza,iW¬
g�hbej`b`k´Cn�tzaU�9n�`?�;^jq�e|¹
h�sra£q(ejirªjaµ^j�Dhbw7e[ªNhbirª|g�ejt � tUx
ejt�`k^NirªCejtg��raU´v]_^Ni�]_aUq4i�tzgzq4n�]_g�n�q�a,svt4]_a,ira,tUxWhÓ��aj�
t�]_a,ira,thbiK¹f��hb]4�K^j�WÐ�a,]_g�t�t��Pe[q�aftzg�e[�D`ka#q�a,`be[g�hb^Ni�tU�
lWn�](�Ct�]_a,i�a,t!]Uejim��a+�E^Nn�i�sd�;^jq�a_�rejw�oP`kahbide[aUq(hbej`
hbwKe[ªNhbi�ª×Ô��Wx+���[ÕÖxT�Eej]_avq�a,]_^jªNi�hkg�hk^NiÔ �[Õ+^jqCwKa,s�hÑ¬
]Uej`|hbwKe[ªNhbirªr� u#��aY�?n�wKeji��q4ejhbi¸hbt·eQg ´©oDhb]Uej`
]Uejtza�^j�Tt�gzq4n�]_g�nrq�a,s�t�]_a,i�a|h�iv¹f��hb]4�v��q4ejh�ivtzgzq(n�]~¬
g�nrq�a,t#t4��e[q�a�tzg�e[�P`ka|q�a,`�e[g�hk^Ni�t2Ô��HÕÖ�lWaUªNw�a,i{g�e[g�hb^Ni
^j�#��q4ejh�i×tzgzq4nP]_g�nrq�a,tC¹
hb`b`���av]_^NiPt�hbsraUq�a,s²ejtCg��ra
n�i�sraUq(`k´?h�irªCa_�rejw�oP`ba2hbi�g���hbt�oPe[o�aUq,�
u#�raf�Enr³U³U´vtzaUg£g���aU^jq�´7hbt£¹£a,`�`Pt�n�hbgza,s7gz^mg��ra�q�aUor¬
q�a,tza,i©g�e[g�hk^NiK^j��tzoDe[g�hbej`rq�a,`be[g�hb^Ni�t���a,]Uejn�tza#hkg+o�q�^[¬
�?h�sra,t�e�]_^NwKw�^Ni7q�aUo�q�a,t�a,i{g�e[g�hk^NiK�;q4ejwKaU¹£^jq � �E^jq
�raUgzaUq�^jªja,iraU^NnPt�hbir�E^jq4wKe[g�hk^NiCeji�sChbgT��ejtTg��ra�e[�Phb`Ñ¬
hkg¼´gz^«q�aUo�q4a,tza,i{g�g��ra�h�w�o�q�a,]Uhbt4hk^Ni®hbiPs�n�]_a,s�©´
hbwKe[ªja�o�q4^?]_a,t�t4hbirªm^jo½aUq(e[g�hk^Ni�t�ejtµ¹a,`b`�ejt��©´vg��ra
q�a,`be[g�hk^NiPtµg��ra,wKtza,`b�ja,tU�
l?oPe[g�hbej`Cq�a,`be[g�hb^Ni�t¡��e,�ja«��aUa,i�n�tza,s¿hbi�eq�a,`beR¬
g�hk�ja,`k´«t�wKej`�`#i©nPwd��aUqK^j��hbwKe[ªNh�irª�e[o�oP`bh�]Ue[g�hk^Ni�t
� aj��ªr�£Ô��Wx��rx��?x����rx��_�[Õ��(���$^jq�aU^H�jaUq,xTh�i¯ej`�`Tg���a,tza
e[o�oP`bh�]Ue[g�hk^Ni�tUxTg��raKq�a,`be[g�hb^Ni�tde[q�a·n�tza,s��E^jq���hkªN�W¬
`kaU�ja,`�g�ejt � t � hÓ��aj� q�a,]_^jªNi�hkg�hb^Ni��(x�g��raÁ`k^%¹#¬¼`kaU�ja,`
o�q�^W]_a,t�t�hbi�ª � hÓ��aj� tzaUªNwKa,i{g�e[g�hk^Ni��²��a,hbirª�sr^Nira
¹
hkg�� ]U`bejt4t�hb]Uej`|gza,]4�Pi�hb°?nra,t��Pejtza,s ^Ni�`b´®^Ni¨i?nW¬
w�aUq4hb]Uej`<hbir�E^jq4wKe[g�hk^Ni�� � i$g��rad]_^Ni©gzq4e[q�´jxP¹a2��a_¬



`�hkaU�javg��Pe[g�t�oPe[g�hbej`q�a,`be[g�hk^NiPtC]_^Nn�`�sQ��av^j�
ªjq�a,e[g
��a,`ko*gz^ ÎDi�s g���a^j�rÐ�a,]_g«]_^Ni©gz^Nnrq4tÁeji�s g���e[g
g���aU´vt��r^NnP`bs7��a|s�hkq�a,]_g�`b´7hbi©gzaUªjq4e[gza,sÀhbi�tzaUªNw�a,iW¬
g�e[g�hb^Nidgza,](��i�hb°?nra,tU����a](�r^Ntzagz^�h�i{gzaUªjq4e[gzag��ra,w
h�i«sraU�;^jq(wKe[�P`kaÀw�^Wsra,`btÀÔ��RÕ#¹
�Phb]4�»e[q�a$a_Ò�a,]_g�hk�ja
¹f�ra,iQs�a,ej`bhbirªY¹
hkg��²ir^Nhbtz´�hbw7e[ªja,tmejiPsQ^j�rÐ�a,]_g�t
¹fhkg��¡hbw�o�aUq��Ea,]_g���^Nn�iPs�e[q4hka,t�eji�s¡¹
��h�]4�¡]_^Ni�tzg�hÑ¬
g�n�gzaCeji$e[o�oPq�^jo�q4hbe[gza��Eq4ejw�aU¹^jq � gz^7wKaUq�ªjaC�raUg�¬
aUq4^jªja,iraU^Nn�t
h�ir�;^jq(wKe[g�hk^Ni��
u
�ra�oPe[o�aUq$hbt�^jq�ªNeji�hb³Ua,s¨ejtÀ�E^N`b`k^%¹ftU�*}�i l?a,]~¬
g�hb^Ni��?xW¹afa_�WoP`bejh�i7�r^H¹ t�gzq4n�]_g�nrq4ej`½hbir�E^jq4wKe[g�hb^Ni
]Ueji���a�w�^Wsra,`ka,s·n�t�hbi�ªC�9nr³U³U´vt�aUg�tU��¶
�EgzaUq�¹�e[q4s�tUx
h�i¸l?a,]_g�hk^Ni�?xg���aAhbi©gzaUªjq4e[g�hk^NiÁ^j��tzoDe[g�hbej`µq�a,`beR¬
g�hb^Ni�t�eji�s�sraU�E^jq4wKe[�D`ka�w�^?s�a,`bt�hbt�sraUg�ejhb`ba,s��m��hÑ¬
iPej`b`k´jxdhbi l?a,]_g�hk^Ni �rxm¹£a»e[o�oP`k´ g���aQo�q4^jo½^Nt�a,s
gza,](��i�hb°?nra|gz^Kg��ra2t�aUªNw�a,i{g�e[g�hb^Ni$^j�<�Pq4ejhbi�tzgzq4n�]~¬
g�n�q�a,t#hbi$�Ye[ªNiraUg�hb]C�#a,tz^Ni�ejiP]_a2}èw7e[ªja,t � �Y�#} �(�
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�Pnr³U³U´KtzaUg�t+]_^NiPtzg�hkg�nrgza
eji7e[o�o�a,ej`bhbirª|�Eq4ejw�aU¹^jq �
gz^�q�aUoPq�a,tza,i©gtzoDe[g�hbej`Pq4a,`be[g�hk^Ni�tU����hkq4t�gUx?tz^NwKa�hbw�¬
oPq�a,]Uhbt�hk^Ni¯]Ueji¡��aChbi©gzq�^Ws�n�]_a,sY�©´Yg��ra�hbw�o�aUq��Ea,]~¬
g�hb^Ni�t�^j�Cg���a¡h�wKe[ªja�o�q�^W]_a,t�t�hbi�ªr�*u#�ra,i�xftz^Nw�a
q4a,`be[g�hk^Ni�tUx�]_^jq4q�a,tzo�^Ni�s�hbi�ª$gz^�`bhbirªNnPhbtzg�hb]�a_�Wo�q�a,t�¬
t4hk^Ni�tUxW]Ueji���a�hbi©gzq4hbiPt�hb]Uej`b`k´�hbwKo�q�a,]Uhbtzaj��u#�ra|t�e[g�¬
h�tz�Eej]_g�hb^NiQ^j��e¯ªNhk�ja,i»q�a,`be[g�hk^Ni²¹
h�`b`�g��?n�tm��a·sra_¬
ÎDira,s ejt¡ewKe[gzgzaUq�^j�7sraUªjq4aUaQq4e[g���aUq¯g��Peji¿h�i
eji��zej`b`Ñ¬Ö^jqz¬¼ir^jg��Phbirª���wKeji�i�aUq,���|hk�ja,iAe�q�a,`be[g�hk^Ni
¹fhkg���q�a,tzo�a,]_gTgz^fe#q4aU�;aUq�a,iP]_a+�9nr³U³U´|^j�WÐ�a,]_g��dx[g ¹£^
g ´©o�a,tµ^j��°?nra,tzg�hk^NiPt#]UejiÀ��a2ejs�srq�a,t4tza,s! 
" ]_^Nw�oPnrgzadgz^K¹
��hb](�$sraUªjq�aUaCe�g�e[q�ªjaUg
^j�rÐ�a,]_g# �En�`bÎP`b`bt+g���hbtµq�a,`�e[g�hk^Ni!$
" ÎPi�s®g��ra¡o½^Nh�i{g�tv^j�2g��ra¡tzoPej]_a¡¹
�raUq4aAg���hbt
q�a,`be[g�hk^NiÀh�t#t�e[g�hbtzÎPa,s��

u
�ravÎPq4tzgm^NiraÀ��ejtm�½aUa,i»ejs�s�q�a,t�tza,sQ�;^jqKe¯¹
h�sra
q(ejirªjaµ^j�Dq4a,`be[g�hk^Ni�t�hbiP]U`bn�s�hbi�ªfejsRÐ�ej]_a,i�]_´ÀÔ��RÕÖx{s�hbtz¬
g�ejiP]_a,t Ô��RÕÖxAs�hbq�a,]_g�hk^Ni�t ÔÑ�j�jxÀ�%�RÕAeji�s tz´WwKw�a_¬
gzq(hka,tAÔ��RÕÖ�¸}èi«g��Phbt�¹^jq � x¹a$¹
hb`b`�]_^Ni�t4hbsraUqKg��ra
t�a,]_^Ni�s¸e[oPo�q�^Nej]4� ejtv^Nnrq�ejhbw hbt7gz^²w7e � aYg��ra
s�aU�;^jq4w7e[�P`kaÀw�^Wsra,`aU�j^N`k�ja$gz^%¹�e[q4s�t7g��ra�o�^Nhbi{g�t
¹f�raUq�a�g��ra�q�a,`�e[g�hk^Ni$hbtµt�e[g�h�tzÎ�a,s��&��aCq�a,]Uej`b`��raUq�a
��^%¹2x�n�t4hbirªmg���hbtµe[o�o�q4^Nej]4��x�s�h�tzg�eji�]_a�eji�sÀs�hkq4a,]~¬
g�hb^Ni�ej`½q�a,`be[g�hk^Ni�t]Ueji���a
q�aUoPq�a,tza,i©gza,sv�?´veC�9nr³U³U´
t�aUg�h�i×g��ra$�[y tzoPej]_aÀeji�s»�r^H¹ g���a,tza�q�a,`be[g�hk^Ni�t
]UejiA��a|]_^NwC�Phbi�a,s$n�t�hbi�ªm�9n�t�hb^Ni�^jo½aUq(e[g�hk^Ni�tU�

'!(*) + 8EJUF%M-,TLN=?J
u#��a¡e[oPo�q�^Nej]4� oPq�^jo�^Ntza,s¸h�i�Ô��[Õ�]_^NiPt�hbsraUq4tvg��ra
]Uejtza�^j�+sPhbtzg�eji�]_aCq�a,`be[g�hk^Ni�tft�n�](�.�ze[g�e·s�hbtzg�eji�]_a
a,°?n�ej`Tgz^·i��Wx/�zira,e[q0�v^jq1���Ee[q��Eq�^Nw2�7evq�aU�EaUq�a,i�]_a
^j�WÐza,]_gU��}èg�tToPq4hbi�]UhkoD`ka�hbt!gz^�sraUÎPira�e��Enr³U³U´Ct�nr�PtzaUg
^j�£g��ra��[y tzoPej]_a43 q�aUoPq�a,tza,i©g�hbirª�hbiAa,ej](��o�^Nhbi©g
g��raCsraUªjq�aUa2^j��t�e[g�hbt��Eej]_g�hk^Ni$^j�Tg��radq�a,`be[g�hk^Ni��
u#��atza,w7eji{g�hb]Ut�^j�½e
q4a,`be[g�hk^Nim^j�Pg���h�t<g ´©o�a�]Ueji��½a
q�aUoPq�a,tza,i©gza,s��©´de��9nr³U³U´dhbi©gzaUq��[ej`�5!6�^j�Dg��ra�tzaUg�^j�
s�h�tzg�eji�]_a,t87&9�� � ira7]Ueji²]4�r^?^NtzaveAgzq4e[o�aU³U^Nhbs�ej`
t��Pe[o½am�E^jq:5!6$ejiPsYg���a,iY�[ej`bnra,t �<;>=@?A;>=CB4;=CDE;F=!GfhbiH7�9Áe[q4a
o�^Nhbi©g�t+t�n�](�7g��Pe[g£g��ra � aUq4ira,`
^j�!5!6�hbtfÔ =CBJIK=CD~Õ�eji�s7hkg�t£t�nro�o�^jq�g�hbt�Ô =@?LIK=!G_Õ � tzaUa
��hkªNnrq4aK� � e � �(�£u#�ra|�E^N`b`k^H¹
hbirªm�En�³U³U´·tzgzq(n�]_g�nrq4hbi�ª
a,`ka,wKa,i{g�tfe[q�a2g��ra,i$s�aUÎPira,s! 
M ? �*N ��OQPSR&TVU�W�XZYJ[�XZ\@]_^a`b` ced!Ya[�Xf\@]b^J`@gih�j^ kmlbn�oqpbr&ctsbo � ���

M B �*N ��O PSR ced�Y [ XZ\@]_^a`@guh�vU W XfY [ XZ\@]b^J`w` k%l_n�o0p_r&ctswo � � �
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aU�j^N`k�Whbirªµ¹
hkg��Phbi|ejidhbwKe[ªja��Eq�^Nw¨e
tzg�e[q�g�hbirªµo�^Nhbi©g
gz^7e�ÎPiPej`½t�g�e[gzadg���e[g#t���^Nn�`bsÀ]_^jq�q�a,t�o½^NiPsvgz^7g��ra
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