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(iGfùXKmR0JEUaJ GiýNýmùXUdR^`@HgO HgZmRDü.RcHPZNOS` G*JEGfkåR��SHgMgG�GfMPWfKNü.RckVH � F�ZmR (fGiùXKmR^J8Ofÿ¤HgZmR.ùdObYcGfù
(iGfMPUaGfømùXR0J?GfMPR�JLR�H?HPO(HPZNOtJLR�J�HgO*MPR0`åUXk HPZNRDOfø$3LR0Y�H$GiH HgZmRDZNR0G*` OiÿÍHPZNRDü.R�HgZmOS` � � O*M
OfMg`mUdkjGfMPû¢ü.R�HgZmOS`�UXk!(*OVYcGiHgUXOfko]mHgZmR kSKmùXù (fGfùdKNR8UaJÍýNG*JPJPR0`¢HPO.HgZmR R��SHPMgGDGfMPW*Kmü.RckVH �

6 KmHLHgUXkmW�JPG�(SUdkNW?GfkN`¢MPR0J�HgO*MPUXkmW?HgOfW*RcHPZNRcMc]SHgZmR�HgMgGfkNJLÿ½O*MPüDGiHPUXO*k�Ofÿ/G?ü.R�HgZmOb`�ùdOSOfTbJ
ùdUXTtR�HgZmREÿ½O*ùXùdOfrÍUXkmW �
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 kXeQe5UaJ�HgZmRDkjGiü.RDOfÿ�G(JLHgGiHgRDO*ø 3LR^Y�H �
l J�H<GiHgR8O*ø!3PR0Y�HÍUaJ×`bR � kmR^` ÿ½O*M�R^GfY�Z�ü.R�HgZNOS`(GfkN`�Y�O*kSH<GiUXkNJ�GfùdùoHPZNR ùdObYcGfù (fGiMgUXGfømùXR0J�Ofÿ
HPZjGiH ü.R�HgZmOS` � i �mY�R0ýbHgUdO*k,\(üDGiUXkVH<GfUdkjJ�HgZmRDY<ZNGfUXk	Ofÿ�J�H<GiHPR.O*ø 3LR^Y�H<J � l-JLHgGiHgR.Ofø 3PR0Y�H
UXJDGfýmý�Rckj`bR0` HgOúHgZmR@Y�ZNGfUXk ømûåR��SR^Y�KbHgUXkmW \ � � ���r\W^! ���bcGnbcX\�� � F�ZmR5Y�ZNGfUXk4Oiÿ JLHgGiHgR
Ofø$3LR0Y�HgJEUaJEHgMgGikjJLü.UdHLHgR0`	HgO5G(`bR0J�HgUXkNGiHgUdO*kþJPU�HgR.øbû@KNJLUXkmW�HPZNR .tG,(fG:9×e;��ü.R0Y�ZNGfkmUaJLü �
l�HEHgZmR¢`mR0J�HgUXkNGiHgUdO*k�]>HgZmR�R��bR0YcKbHgUdO*kþJ�H<GiHgR�UXJ$MPR0Y�O*kNJLHPMPKjY�HgR0` øNG*JLR^`åO*kåHPZNR¢Y<ZNGfUXkåOiÿ
J�H<GIHgR O*ø 3LR^Y�H<J�]jGfkN`�R��SR^Y�KbHgUXOfk�MPR0JPKmü.R0J�HgZmR0MPR �
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l ü.R�HgZmOS` UaJ¤MPR0JPKmü.R0`¢øbû.KNJLUXkmW'G�YcOfü'ømUXkjGIHgUXO*k�OfÿoHgZmR�HgR0Y�ZmkNU �VKmR^J¤`bR0JgY�MPUXøÌR0` Udk¢HPZNR
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MPR0J�HsOfÿ!� 	ÌGiH¤HPZNR�MPR0JPKmü.ýbHgUXOfk¢ýÌOfUXkSH¤Udk¢ü.R�HgZmOS`�� � �ÔZNRck�ü.R�HgZNOS` � UXJsYcGfùdùXR0`�rÍU�HgZ
U�H<JÍJ�H<GiHPREO*ø!3PR0Y�H0] � MPR0JLKNü.R0J�� 	 Gikj`�GIÿ½HPR0M�MPR�HgKNMPkmUXkmW�ÿÓMPOfü � 	 ]bHgZmR MPR0JLHÍOfÿ � UaJ�R��! 
R0Y�KmHPR^` � F/O'UXü.ýmùXRcü.RckbH×JLKNY�Z(G.øjR0ZNG�(VUXO*Mc]mü.R�HgZmOS` Zonbp�ÿ½MPO*ü QSR0Y�H � � � � UXJ�HgMgGfkNJLùaGiHgR0`
GfJ�ÿÓO*ùdùXOIr×J �

Sf«f»
� @*¬0²`< 9 ¿f¬^¿i¶������K@*¬0² 9 ¿i¬^¿i¶�D��
� «�Â��f¶ESi¶W:!M 
f«c²`< FLF Dú¯�¸V»c¿tª<±=< U^µf¿^²i³��*«f»<µf¿QD��
ªc¬t¯c¶qO M

U^µf¿^²i³��*«f»<µf¿��/PXF

f«I«I<�µI°�:L:bDGF JLJ�®m» H ²f¬^¿*«c²i³@®V¶^¿0±t« � »<µ;Sf«fªc¬^¿t»^«�µªc¬t¯c¶2PrM
»

 < 9 ¿i¬^¿i¶ B �	µI°�:L: D��


f«I«I<L< 9 ¿f¬^¿i¶������ 
f«I«bD 9 ¿i¬^¿f¶�¼ � ±S» : �QDGF
9 ¿i¬^¿i¶	�@µI°�:L:!F



�
9 ³t¯�¿i¶�®�¼´«�°f¿B¼½Âi²V»<µf¿;:�µ <?>�¬�
I¿i¶^²	
f«i«�>EDGF
²f¶^¿0°i²^µ�F

�
�

�bcXn�cX\ 
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 kXeQe4GfMPR5HgZmR@kjGfü.R0J¢OfÿEHgZmR J�H<GIHgR	YcùXG*JPJPR0J¢`bR � kmR^`�ÿ½O*M
ü.R�HgZmOS`NJ
Zrnbp GfkN`lkXeQem]ÌMPR0JLýÌR0Y�HPU (VRcùdû � QSKmýNý�OtJLREHPZjGiH�G.ü.UdW*MgGiHgUdO*k(H<GfT*R0JÍýNùXG*Y�R?rÍZNRck
ü.R�HgZmOS`2k�eQe	UaJ$ø�R0UdkNW	Y0GfùdùXR0` � $ k#MPR0JLHgGfMLH0]/G	JLHgGiHgR¢O*ø!3PR0Y�H'UaJ$ýNG*JPJPR0`åHgO@HgZmR YcOfMPMPR� 
JLýÌOfkj`bUXkmW5ü.R�HgZmOS` Zrn�p 4½HgZmRDJ�H<GiHgR'O*ø!3PR0Y�H?UXJ MPR�ÿÓRcMPMPR0`	HgO(øSû (fGfMPUaGiøNùdR �bcXn�cX\5UXk	HgZmR
GiøÌO�(*R×Y�Om`bRÍÿ½MgGfW*ü.RckSH'6 � F�ZNR�J�H<GiHPR�Ofø!3LR0Y�HsJPZmOfr×J/HgZjGIH¤HgZmR (*GfùXKmRÍOfÿ 	Q^XcQp�[��Ger_ ^Xc'ZjG*J
øjR0RckåJLR�H8HgO + � F�ZmRcMPRcÿ½O*MPRf]oY�O*kSHgMPO*ù/UXJ8HgMgGfkNJ�ÿÓRcMPMPR0`@HPO�Y0G*JLR + � F�ZNRck�]�ü.R�HgZmOm` kXeQe UaJ
Udk$(fO*T*R^`DrÍUdHPZ �bcGnbcX\�� � �!_��  N]brÍZmR0MPR �bcGnbcX\�� � �!_��  .MPR�ÿ½R0MgJpHgO$HgZmR8JLHgGiHgR�O*ø!3PR0Y�H�OfÿBHgZmR
YcGfùdùXRcR Ofÿ>HgZmUaJÍü.R�HgZmOS`�]jkNGfü.RcùXû�HgZmR J�H<GiHPR O*ø!3PR0Y�H×Oiÿ�ü.RcHPZNOS` k�e�e �
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F�ZmRcMPR¢GfMPR¢ùXUXü.U�H<GiHgUdO*kjJ?UdkåHgZNR¢Y�KmMPMPR0kSH?UXü.ýmùXRcü.RckSH<GiHgUdO*kåOfÿ×O*KNM?ü.UXW*MgGiHgUdO*k#JPY�ZmRcü.R �
e5OtJ�HDOfÿ8HgZmR(ùdUXü.UdH<GIHgUXO*kNJ�GfMPR�R^JPJLR0kSHPUaGfùXùdû#`bKNR HgO#JLO*KmMgY�R� �ùdR�(*Rcù�HgMgGfkNJLùaGiHgUdO*k � F�ZmRcMPR� 
ÿ½O*MPRf]jJPUdü.UXùaGfMÍùXUXü.U�H<GiHgUdO*kNJ×GfýmýNùdû¢HPO.OiHgZmR0MÍü.UXW*MgGiHPUXO*k5JPY�ZNRcü.R0J�øNG*JLR^`�Ofk5JPOfKNMgY�R� ´ùdR�(tRcù
HPMgGfkjJLùXGiHgUXO*k �
F�ZmRcMPREGiMgR�HgZmMPR0REGfMPR0G*J�UXk�G�ýNMPO*WfMgGfü ÿ½MPO*ü rÍZNUXY�Z�G$W*O.J�H<GiHgRcü.RckSHÍGfkN`�G�ü.UXW*MgG� 

HPO*MPû¢ü.RcHPZNOS`(YcGfkmkNOiH×ø�REY0GiùXùXR0`�]jü.R0GfkmUXkmW'HgZjGIH×ü.UdW*MgGiHgUdO*k5YcGfkmkNOfHÍH<GfT*R8ýNùXG*Y�R �
) UXk5GDY�ùXG*JgJsUXkmUdHgUXGfùXUXqcRcM 4ÓGDJ�H<GiHPUaY8UdkNUdHPUaGfùdUXqcR0M 6
) UXk5Gfk(UXkNJ�H<GfkNY�REUXkmUdHPUaGfùXUdq0RcMc]jGfkN`
) UXk5GDY�O*kNJ�HgMPKNY�HPO*M

�´HÍUXJÍ`bU���Y�KNù�HÍHPO.MPR0JLKmü.R8UXk�G.Y�ùaGfJgJsO*MÍUdkjJ�H<GikjY�REUdkNU�HgUaGfùdUXqcR0M�øÌR0YcGfKNJPR8UdHÍUaJÍ`bU���Y�KmùdH�ÿÓOfM
G8KNJPRcM9ýmMPO*W*MgGiü HgOEMPR0YcO*kNJ�HgMPKNY�H�HgZmRÍR���R^Y�H<J�Ofÿ�R��SR0YcKbHgUdkNW8HgZmR^JLR×UXkmUdHPUaGfùXUdq0RcMgJ � F�ZNRcû�GfMPR
Udk$(fO*T*R^`Døbû'HPZNREMPKmkVHgUdü.REJLûbJ�HgRcü rÍZmR0k G'YcùXG*JgJ¤UaJ¤ùXOtGf`mR0` O*M�Gfk¢O*ø!3PR0Y�H�UaJ�Y�MPR0GiHgR0` � l
Y�O*kNJ�HgMPKNY�HPO*M×UaJÍGfùaJLO�UXk (tOfTtR0` øbûDHgZmR MPKmkSHgUXü.REJPûSJLHPR0ü�]jJLODU�H�YcGfkmkmOfH�øÌR MPR^JLKmü.R^` � F/O
GiùXùXOiråUXk!(*O*TVUXkmW�G×ü.UdW*MgGiHgO*MPû8ü.RcHPZNOb`EÿÓMPO*ü HPZNR0JLRsGiMPR^G*J�]Ir¤R9ü'KNJLH>JLUXü'KmùaGiHgR�HPZNRpR���R^Y�H<J
Oiÿ/HgZNR0JLREUdkNU�HgUaGfùdUXqcR0MgJ×Gikj`(G'Y�O*kNJLHPMPKjY�HgO*MÍøbû�Y�O*ü'ømUXkmUXkmW.OiHgZmR0M�ùaGfkmW*KNGfW*R?Y�O*kNJ�HgMPKNY�H<J �
l×kNOiHgZNRcM�ùXUXü.U�H<GiHgUdO*k'UaJ>HgZNGiH�ùXOSY�TSUdkNW8YcGfkmkNOiH9øjR�ýmMPR^JLRcM0(VR0`?O*k'ü.UXWfMgGiHgUXO*k � �´ÿ�G�ùXObY<T

ZNG*J×øÌRcRck5G*Y��VKmUXMPR0`(øSû GDJLûSkNY�ZmMPO*kNUdq0R0`(J�H<GiHPR0ü.RckVH×O*M�GDJPûVkNY�ZmMPO*kmUXqcR0` ü.R�HgZmOb`�]jUdH×UaJ
MPRcùXR0G*JLR0`'GiH�HgZmRsHgUdü.R�OfÿÌü.UdW*MgGiHgUdO*k.øSûEHgZmRÍR��mY�RcýmHPUXO*k'kmOfHgU�ÿÓûVUXkmW8ü.UXW*MgGiHgUdO*k � l�ùdHgZmO*KmW*Z
HPZNR9ùdObY�TfR0`EJ�H<GiHgR�OfÿmGfkEO*ø!3PR0Y�HBUXJBYcO*MPMPR0Y�HgùXû�MPR0YcO2(*RcMPR^`�Giÿ½HPR0MBü.UdW*MgGiHgUdO*k�]cHPZNRpJ�H<GiHPRpOiÿVHgZmR
HPZNMPR0G*`mJ�HgZNGiHÍr�RcMPR8r�GfUdHgUdkNW'O*k¢HgZmR ü.UXW*MgGiHPUXkmW.Ofø$3LR^Y�H�YcGfkNkmOfHÍø�REýmMPR0JLR0M0(tR0`¢ø�R0YcGfKjJLR
HPZNR�R��mY�R0ýbHgUdO*k�KNJPR0`�UXk OfKNMsü.UXWfMgGiHgUXO*k JPY�ZNRcü.R�MPR0ùdR^GfJPR0JsHPZNR�O*ø 3PR0Y�HÍùXOSY�T � F�ZmR�ùXObY<T*R^`
J�H<GIHgR UaJ¤HgZbKjJ¤HgRcü.ýÌO*MgGfMPUdùXû¢ùXOtJ�HÍO*k(ü.UXW*MgGIHgUXO*k �
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F>O@R�(fGfùXKNGiHPR.HgZmR O�(fR0MPZmR0G*`mJ?UXü.ýÌOtJLR0`åømûúO*KmM?HgMgGikjJLùaGiHPUXO*k JPY<ZNRcü.Rf]/r¤R¢Y0GiMPMPUXR0`þOfKmH
øjR0kNY�ZmüDGfMPT HPR^J�HgUdkNWDøbû R��SR^Y�KbHgUXkmW JLR�(*RcMgGfù .VG2(iGDGfýmýNùdUaYcGiHgUXOfk@ýmMPO*W*MgGiüDJ � F�ZNR?R��bR0Y�K  
HPUXO*kþýÌRcMLÿ½O*MPüDGfkNYcR¢OfÿÍýmMPO*W*MgGfüDJ HgMgGfkNJ�ÿÓOfMPüDR0`åøbû	O*KmM�JgY�ZmRcü.RDrÍG*J?Y�O*ü.ýNGfMPR0`årÍUdHgZ
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 H<GfT*RpýNùXG*Y�R�`bKNMPUdkNW�HPZNRpR��bR0Y�KmHPUXO*k
OiÿsHgZNR.øÌRckjY�ZmüDGfMPT@ýmMPO*W*MgGfüDJ � F�ZNR'MPR^JLKmùdH<J?GiMgRDJPZmOfrÍkúUXkþF�GfømùXR/+ � F�ZmRDO�(*RcMPZNR0G*`mJ
rÍU�HgZ¢HPZNR � UXøÌOfkjG*YcY�U�ü.R�HgZmOm`�UaJ¤MgGiHgZmR0MsZmUXW*Z¢øÌR0Y0GiKjJLR�HgZNR�ø�OS`mû.Ofÿ � UdøÌO*kNG*YcYcU�UXJ#(tRcMPû
JLüDGfùdù � e@O*JLHDOfÿ8HgZmR5O2(*R0MPZmR0G*`4UXJD`mKmR(HPOåR��SHPMgGþY�O*kSHgMPO*ù¤HgMgGfkNJLÿ½RcMgJDUXkN`mKNY�R^`4øSûþHgZmR
KmkbÿÓO*ùX`mUdkNW � ��ZmRckúHgZmR'øjOm`bû5Ofÿ¤G¢ü.RcHPZNOb`	UXJ (tR0MPû(JLüDGfùXù�]�HPZNR�O�(fRcMPZmR^G*`@OfÿsY�OS`bR.UXk$ 
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