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ced"fhgUi,jGk l9mng�oqpsrut3mwvNxFiht	vNyqt3mngbmwz�rut3mwvNx
{ i�z3|Lz;t;fhgUi}z�~}vNgbyqpwi���i}z

���;vu�8iht	�8�J�����
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vN�3mn��mnx�vu©±r�pnmnx"i�ru�$mnx9t;ih����rut;vN�²z3|�z3t;ihg³vu©±vN� { ih��´¶µ!·
¸N¹ºmnx { o"~}i}zJr»z3mngbyqpwi�~}vNx9t3mnx¨o"vNo"z²t3mngUi�¼
½ ru�3|Lmnxq�¾©«i}i {�¬ rN~�¿psr�¥³¥®dqmw~;d�i��Ly:vNx"ihx¨t3msrupnpn|Àz3t�r ¬ mnpnmn°�i}z!t3d"i¯vN�3mn��mnxÁvu©er_x"vNxqpnmnx"i�ru�_´ÃÂ9Ä;µ�¹
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rux { �Ìoq�3��r�|�ÍÎ�¡Ï±©¶vN� { �3mÉ©«t3pwi}z;z�z3|�z3t;ihgUzemnxÌvN� { ih��t;v7t3��rux"z8©«vN�3gÐz3gUv9vNt3dÆ©«i}i {�¬ rN~�¾z;t�r ¬ mnpnmn°h¼
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�� ���� � £�� vNo"z�gUvNx¨t3�;vNx"z��9o"ibt;vNoqt,�;iht;vNoq� { Ê��ht�rut�pnmnx���rumn�;i��9oqmQz3t�r ¬ mnpnmwz�i¯rNz3|Lgbyqt;vNt3mÉ¼
�9o"ihgUihx¨t7pØÊ vN�3mn��mnx"i { Ê oqxSmnx¨t��h����rut;ihoq�bpnmnx���rumn�;i { Ê vN� { �;i�´¶µÀ· ¸N¹�mnx { oqmnt7oqxS�;iht;vNoq� { Ê��ht�rut
mnx"z;t�rut3mwvNxqxarumn�;i,~}vNx¨t3mnx9o¿z3mngbyqpwi��9oqmþz3t�r ¬ mnpnmwz;i»pØÊ vN�3mn��mnx"i { Ê oqxÌz3|�z3t;fhgUi»~;dar��wx��,x"vNx�¼Øpnmnx���rumn�;i
{ Ê vN� { �;i
µ�� { iho��Sihx¨t3���}i}z§Å��ºrFg �ht3d"v { i�yq�;vNy:v�z��}i_y:vNoq�Gpsr¿~}vNx"z3t3�3o"~ht3mwvNx { i_psrFpwvNm { i
~}vNgbg¯rux { i�i}z3t�ruyqyaru�;ihx9t��}i���Ç'iht!�ht;ihx { { rux"z,pwi¯~�rNz!yaru�3t3mw~hoqpnmwih� { i}z�z3|Lz;t;fhgUi}z,~;dar��wx��}z�Ç
oqx"i,g �ht3d"v { i { � ½ ihpwvNyqy"�}i!���}~}ihgbgUihx9t	yaru���SÊË�²pwv�z3/ih|
iht��Ìoq�3��r�|ÀÍÎ�uÏþy)vNoq�®pwi}z�z3|Lz;t;fhgUi}z
z�rux"z { �h�3m ½ iUr¡È"x { iGt3��rux"z8©«vN�3gUih� { i}z��;iht;vNoq�;z { Ê��ht�rut!z3t�r ¬ mnpnmwz�rux¨t { m$#%�h�;ihx¨t3msr ¬ pwi}z�~}vNx { oqmÉ¼
z�rux¨t&�boqx"i�~}vNx ½ ih�3�/ihx"~}iGy:vNpn|9x"vNgbmsrupwi�pwihx¨t;iGihx { i}z��;iht;vNoq�;z { Ê��ht�rut�~}vNx¨t3mnx¨o"z»d"vNgUvN�/fhx"i}z
rNz�z3oq��rux¨t�oqx"i�~}vNx ½ ih�3�/ihx"~}i�i���y:vNx"ihx¨t3mwihpnpwi�Å
'�Ö ��� Ô ¢)( � £ l9|�z3t;fhgUi�~�dar��wx���Ç±~}vNgbg¯rux { i7mnx"z3t�rut3mwvNxqxarumn�;i�Ç±z3|�z3t;fhgUi�d"vNgUvN�/fhx"i�Ç:�;iht;vNoq�
{ Ê��ht�rut	~}vNx¨t3mnx¨oþÅ
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�JvNx9t3�;vNp$z3|�z3t;ihgUz�mnxFt3d"i7z;vu¼Ã~�rupnpwi { ��(���$�)���*�#���� dar ½ i ¬ i}ihxÀi��Lt;ihx"z;m ½ ihpn|Ìz3t3o { mwi { mnx¿t3d"i
yarNz;tþ�;i}~}ihx¨t�|/i�ru�;z�Å�cedqmwzþ�;i}z;i�ru�;~�d�mnx9t;ih�;i}z3t'yaru�3t3pn|,z;t;ihgUz±©«�;vNgêt3d"i�©ØrN~htºt3darut't3d"i$Lmnx"ihg¯rut3mw~
i �9oarut3mwvNx"zQvu©)g¯rux¨|bx"vNxqd"vNpwvNx"vNgbmw~�gUi}~;daruxqmw~�rup:z3|Lz;t;ihgUz�Ç�z3o"~;d_rNz�t3d"i}z;i�ru�3mwz3mnxq�,mnx¯gUv ¬ mnpwi
�;v ¬ vNt3mw~}z,+ oqxqmw~h|�~hpwi�¼ØtÃ|Ly:i�~�ru�3t;z�Ç/~�ru�8¼Øpnmn/i ½ ihdqmw~hpwi}z$¥®mnt3d�t3��rumnpwih�;z�ÇnÅnÅnÅ.-�Ç9~�rux ¬ i®~}vNx ½ ih�3t;i { mnx9t;v
t3dqmwz�©«vN�3g Ín���qÇq�§�LÇq���¡ÏÃÅ$l9|�z3t;ihgUz�mnxbt3d"i�~�darumnx"i { ©¶vN�3g³t3d¨o"z$v #±ih�Qr»�/ihx"ih��rupq©«��rugUih¥²vN�3G©¶vN�
z;t3o { |9mnxq�_t3d"i�~}vNx9t3�;vNp�vu©$t3d"i}z;i�gUi}~�daruxqmw~�rup$z3|�z3t;ihgUz�Å�ced"i�yq�;i}z;ihx9t�yaruy:ih�!r {q{ �;i}z;z;i}z	t3d"i
yq�;v ¬ pwihg vu©ªrNz3|9gbyqt;vNt3mw~!z;t�r ¬ mnpnmn°§rut3mwvNxÆvu©ªr���m ½ ihx
i �¨oqmnpnm ¬ �3mnoqg5y:vNmnx¨t�+ ¥®dqmw~�dÆ~}vN�3�;i}z3y)vNx { z
t;vUr7Èq��i {
{ i}z3mn�;i { ~}vNx�È"��oq��rut3mwvNxÆ©¶vN�	rGgUi}~;daruxqmw~�rup�z3|Lz;t;ihg/-�Å

l9mnx"~}iQ~;darumnx"i { z3|�z3t;ihgUz0+ ¥®mnt3d�z3t�rut;iJrux { ~}vNx9t3�;vNp ½ i}~ht;vN�;z { ihx"vNt;i { rNz21brux {43 �;i}z3y:i}~ht3mÉ¼
½ ihpn|5- { v»x"vNt$z�rut3mwz8©«|�6J�;v9~�/iht3t�Ê z�x"i}~}i}z;z�ru�3|G~}vNx { mnt3mwvNxÌÍn��ÏÃÇ�t3d"ih|G~�ruxqx"vNt ¬ i®rNz3|Lgbyqt;vNt3mw~�rupnpn|
z;t�r ¬ mnpnmn°�i { Ç�¥®mnt3d7�;i}z3y)i}~ht�t;v»rux¨|�i �9oqmnpnm ¬ �3mnoqg y:vNmnx¨t�Ç ¬ |�gUi�rux"z�vu©)r	~}vNx¨t3mnx¨o"vNo"zQyqoq�;iez3t�rut;i
©¶i}i {�¬ rN~; 3 ´�1þ¹�Å��ÝxÆÍn���¡ÏÃÇ¨vNx"i�vu©:t3d"i�ruoqt3d"vN�;z$yq�;vNy:v�z;i { rux {¯{ ih�3m ½ i { z3gUvLvNt3d ���$ ���798��������$�;:
©¶i}i {�¬ rN~;Àpsr�¥�z 3 ´�1ºÄ�<�¹�©¶vN��t3d"i�z3t�r ¬ mnpnmn°§rut3mwvNxAvu©�rÆoqxqmw~h|L~hpwi�¼ØtÝ|9y:i ½ ihdqmw~hpwi�Ç't3d"i�i �¨oarut3mwvNx"z
vu©J¥®dqmw~;dÁ~�rux ¬ ib~}vNx ½ ih�3t;i { mnx¨t;vÆr_t3dq�;i}i�¼ { mngUihx"z3mwvNxqxarupe~;darumnx"i { z3|Lz;t;ihgÆÅ�cedqmwz,z;d"v�¥²i {
d"v§¥ t3d"i
t;vNy:vNpwvN��mw~�rup	v ¬ z3t3�3o"~ht3mwvNx���rumwz;i {¦¬ |=6J�;vL~;/iht¯~}vNoqp {?¬ i { v { �/i { Çerux { ¥JrNz¯t3d"i
z;t�ru�3t3mnxq�Ày)vNmnx9t7vu©»vNt3d"ih�Uz3t3o { mwi}zUr ¬ vNoqtbt3mngUi�¼ ½ ru�3|Lmnxq��©«i}i {�¬ rN~�Lz§ÅÁ�Ýx ÍÎ��Ç�j�ÏÃÇJ�JvN�;vNx?i}z8¼
t�r ¬ pnmwz;d"i { t3darut�gUv�z3t»~}vNx¨t3�;vNpnpsr ¬ pwibz3|�z3t;ihgUz»~�rux ¬ iGrNz3|9gbyqt;vNt3mw~�rupnpn|¿z3t�r ¬ mnpnmn°�i { ¥®mnt3d�t3dqmwz
tÝ|9y:i_vu©�©«i}i {�¬ rN~�)ÅÀced"i�pnmnt;ih��rut3oq�;i
vNxSt3d"i_z;o ¬ �8i}~htGdarNz7z3mnx"~}i_t3d"ihxSgUv�z;t3pn|À©«vL~ho"z;i { vNx
t3d"iÌyq�;v ¬ pwihg vu©�i���yqpnmw~hmnt { i}z;mn��x vu©,z3o"~�d z3t�r ¬ mnpnmn°}mnxq�A~}vNx¨t3�;vNp�psr}¥�z§Å2l9gUv9vNt3d�©¶i}i {�¬ rN~;
psr�¥�z�Ç�|9mwihp { mnxq�
z3pwv§¥>+ y:vNpn|9x"vNgbmsrup$-	rNz3|Lgbyqt;vNt3mw~�~}vNx ½ ih�3�/ihx"~}i�Ç±dar ½ i�È"�;z3t ¬ i}ihx { i ½ ihpwvNy:i {
o"z;mnxq� ihmnt3d"ih�¯r �±|¨ruyqoqx"v ½ ruyqyq�;v/rN~�d?+8Ín�hjaÇ®����Ç®�§�§ÏÃÇnÅnÅnÅ.- vN�U~}ihx¨t;ih�¯g¯ruxqmÉ©«vNp { t;i}~�dqxqm �¨o"i}z
+8Ín����Ç²�A@�Çº���qÇº����ÏÃÇnÅnÅnÅ.-�Å¾�ÝxÁvN� { ih��t;vFv ¬ t�rumnxSr_©ØrNz3t;ih�/+«i���y:vNx"ihx¨t3msrup$-,��rut;i¯vu©�~}vNx ½ ih�3�/ihx"~}i�Ç
¥®dqmw~�d�~�ruxqx"vNt ¬ iÆrN~;dqmwi ½ i { ½ msr�z;gUv9vNt3dA©¶i}i {�¬ rN~;A©¶vN�Uz3|�z3t;ihgUz7¥®d"v�z;i
pnmnx"i�ru�3mn°§rut3mwvNx�mwz
x"vNt�~}vNx¨t3�;vNpnpsr ¬ pwi�Ç��SÊË�²pwv�z3/ih| rux { �Ìoq�3��r�|Àdar ½ i¯o"z;i { mnx�ÍË�§ÏQt3d"iUyq�;vNy)ih�3t3mwi}z7rNz;z;vL~hmsrut;i {
¥®mnt3d�d"vNgUvN�/ihx"i}vNo"z�z3|Lz;t;ihgUz�Å,cedqmwz»|Lmwihp { z»t3mngUi�¼ ½ ru�3|Lmnxq�¾©«i}i {�¬ rN~�Ìpsr�¥�z!¥®dqmw~;dÁru�;ibvNxqpn|
~}vNx9t3mnx¨o"vNo"zGi ½ ih�3|9¥®d"ih�;i�Åbcedqmwz,ruyqyq�;v/rN~�dÁdarNz,z;mnx"~}i�t3d"ihx ¬ i}ihx�©«oq�3t3d"ih�!mnx ½ i}z3t3mn�¨rut;i { ¬ |
vNt3d"ih�Gruoqt3d"vN�;z�ÇþmnxÀt3d"ibz3y:i}~hmÉÈa~b~�rNz;iUvu©e~;darumnx"i { z3|Lz;t;ihgUzB+8ÍË��Ç�����Ç��AC¡ÏÃÇnÅnÅnÅ.-¦rux { ©¶vN�!gUvN�;i
�/ihx"ih��rup { �3mÉ© t3pwi}z;z�~}vNx¨t3�;vNpnpsr ¬ pwiGz3|Lz;t;ihgUz!ÍD@qÇ±����ÏÃÅ

��i}~}ihx¨t3pn|/Ç±�SÊË�²pwv�z3/ih|Frux { �Foq�3��r}|Ædar ½ ibrupwz;v¯yq�;i}z�ihx¨t;i { mnxAÍÎ�uÏ�r¯gUiht3d"v { ©¶vN�	t3��rux"z3¼
©¶vN�3gbmnxq�Az3gUv9vNt3d t3mngUi�¼ ½ ru�3|9mnxq�Az3t�r ¬ mnpnmn°�ih�;z_mnx¨t;vSd"vNgUvN�/ihx"i}vNo"z
~}vNx¨t3mnx9o"vNo"zÆvNx"i}z�Å2ced"i
gUiht3d"v { mwz ¬ i}z;t»z;oqmnt;i { ©¶vN� { �3mÉ© t3pwi}z�z!z3|Lz;t;ihgUz�©¶vN�»¥®dqmw~;dÀmnt,ruyqyqpnmwi}z,z3|�z3t;ihg¯rut3mw~�rupnpn|/Å�ced"i
~}vNx"z;t3�3o"~ht3mwvNxêvu©�t3d"i�i��Ly:vNx"ihx¨t3msrup,z3t�r ¬ mnpnmn°�ih�
�;ihpnmwi}z¾oqy:vNx t3d"iFmnxqmnt3msrup!Lx"v�¥®pwi { �/iÀvu©7rux
r { i �9oarut;i!�þ|¨ruyqoqx"v ½ ©«oqx"~ht3mwvNxF~}vNoqyqpwi { ¥®mnt3d¿rUz3gUv9vNt3d¿z3t�r ¬ mnpnmn°}mnxq��©«i}i {�¬ rN~�
psr}¥,Å��¿vN�;i
yq�;i}~hmwz�ihpn|/Çºt3d"iUi���y:vNx"ihx¨t3msrup²z;t�r ¬ mnpnmn°�ih�,mwz,v ¬ t�rumnx"i { ¬ |FEÝz;~�rupnmnxq��Gbt3d"iUz3mn°�ibvu©®t3d"iUz3gUvLvNt3d
~}vNx9t3�;vNp±mnxqyqoqt;zevNx
r�pwi ½ ihp±z;ihtevu©ºt3d"i �±|¨ruyqoqx"v ½ © oqx"~ht3mwvNxþÅ�ced"i»~}vNx9t3mnx¨o"vNo"z�t3mngUi�¼ ½ ru�3|Lmnxq�
©¶i}i {�¬ rN~;�z { ih�3m ½ i { mnxÌt3d"i�yq�;i}z;ihx¨t	yaruy)ih�	dar ½ i ¬ i}ihxFv ¬ t�rumnx"i {Ì¬ |Ìr { ruyqt�rut3mnxq�¾rux { ~}vNg7¼
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¬ mnxqmnxq��t3d"iÌ~}vN�;iFvu©»t3dqmwz¯gUiht3d"v { t;v t3d"iF~}vNx¨t3�;vNp { i}z3mn��x?gUiht3d"v { i�ru�3pnmwih�_yq�;vNy)v�z;i {?¬ |
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�
�a¹ ` +¶��� -
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cedqmwz�i}z3t�r ¬ pnmwz3d"i}z�t3darut@�þ´ � JN´�<�¹3¹Qmwz®x"vNx�¼ { i}~h�;i�rNz3mnxq��¥®d"ihx 3 F ´�1�´�<�¹;Ä�<�¹²mwz®x"ih�¨rut3m ½ i�Å
ced"ih�;i�©«vN�;i�Ç�¥®darut;i ½ ih�7t3d"i¾z3mn��xAvu© 3 F Ç�t3d"i_�;ihpsrut3mwvNx +¶��C -!mwz7z�rut3mwz8Èai { rux { Q�Smwz�x"vNx�¼

{ i}~h�;i�rNz;mnxq��rupwvNxq��rux¨|Gz;vNpnoqt3mwvNx¯vu©�t3d"i®~}vNx9t3�;vNpnpwi { z3|�z3t;ihgÆÅ�cedqmwz�mngbyqpnmwi}z�t3darut�t3d"iJy)v�z;mnt3m ½ i
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mwzQvu©±~hpsrNz�z � F vNx  � C(EGF Ç¨mwz�x"vNx�¼Ømnx"~h�;i�rNz3mnxq�brupwvNxq�Grux¨|bz;vNpnoqt3mwvNx_vu©±t3d"i�~}vNx¨t3�;vNpnpwi { z3|�z3t;ihgÆÅ
cedqmwz»mnx�t3oq�3xÀmngbyqpnmwi}z�Ç)©«�;vNg t3d"ibi��Lyq�;i}z�z3mwvNxÀvu© 3 F ´�1'Ä�<�¹�Ç:t3darut*1 F mwz ¬ vNoqx { i { rupwvNxq�Ærux¨|
t3��r¡�3i}~ht;vN�3|�vu©�t3d"i¿z;|Lz3t;ihgÆÅ ced9o"z�Ç�z;vNpnoqt3mwvNx"z¾vu©�t3d"i�~}vNx¨t3�;vNpnpwi { z3|�z3t;ihg�i��Lmwz;t�©¶vN� < �� l Ä ^ � ¹�Å
�Ýx�vN� { ih�Jt;v,yq�;v ½ i�t3darutI1 K l mwzerNz3|Lgbyqt;vNt3mw~�rupnpn|¯z3t�r ¬ pwi	mnx�t3d"i	z;ihx"z;i�vu© �þ|¨ruyqoqx"v ½ Ç�t3d"ih�;i
vNxqpn|
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� UXV C(EGFUXV J
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��z3mnxq��t3d"i�©ØrN~ht�t3darut � F , �¡´ � J ¹>I � � � � ´��"¹>I � J , �¡´ � J ¹�rux { t3darut!rupnpª~}vLi �¯~hmwihx¨t;z � U ru�;iz;t3�3mw~ht3pn|�y:v�z3mnt3m ½ i�?
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�þiht�o"z�~}vNx"z3m { ih��rUz;vNpnoqt3mwvNx 1'´�<�¹$¥®mnt3dqmnxÆt3d"i,z�iht 
¯Å��Ã© � J ´ l ¹�K l Ç�t3d"ihx , �u´ � J ´�<�¹3¹�K
, �¡´ � J ´ l ¹3¹*K l Ç ( <�& l Ç¨rux { t3d"ih�;i�©¶vN�;i � J ´�<�¹�K l Ç ( <H& l Åª�Ã© � J ´ l ¹ 	K l Ç�t3d"ihx , �u´ � J ´�<�¹3¹
mwz�~}vNx"z;t�rux¨tQrux {b{ m$#±ih�;ihx¨tª©«�;vNg�°�ih�;vqÇ¨z;v�t3darut � J¡´�<�¹ 	K l Ç ( <H& l Å �q�;vNg t3d"i®i���yq�;i}z;z3mwvNxbvu©
3 F ´�1ºÄ�<�¹�Çqt3dqmwz®mnx
t3oq�3x
mngbyqpnmwi}z�t3darut 3 F ´�1'´�<�¹;Ä�<�¹J~�ruxqx"vNt ¬ i�m { ihx9t3mw~�rupnpn|Æi �¨oarup±t;v7°�ih�;vqÅ �ºiht
´�< F Ä�< J ¹ { ihx"vNt;i�r�x"vNx�¼ÃihgbyqtÃ|Gt3mngUi²mnx9t;ih� ½ rupqvNxG¥®dqmw~;d 3 F 	K l Å ¤ mnt3d"vNoqtªpwv�z;zªvu©a�/ihx"ih��rupnmntÃ|/Ç
vNx"i�~�ruxFrNz;z3oqgUi»t3darut 3 F ´�1'´�<�¹;Ä�<�¹²mwz®y)v�z;mnt3m ½ i,vNxÁ´�< F Ä�< J ¹�Å$ced"ihxFmnt�~}vNgUi}z�t3darut < C ´�<�¹�K l©¶vN� < � ´�< F Ä�< J ¹�Çaz3mnx"~}i�1'´�<�¹ ¬ ihpwvNxq�/z�t;v¯t3d"i�z;iht	
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l9mnx"~}i < C ´�<�¹*K l ¥®d"ihx < � ´�< F Ä�< J ¹�Ç"¥®mnt3dC��rux { 3 F z3t3�3mw~ht3pn|
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t3d"i { mnpsrut3mwvNx ����¡´
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vNt3d"ih�'z;vNpnoqt3mwvNx�¥®dqmw~�d�~h�;v�z;z;i}z§Ç¡rut'z�vNgUi�t3mngUi�Ç§t3d"iQz;iht � J K l + t3d"iQz�rugUiQrNzþt3d"iQz;iht � J K l Ç
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