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WfMgGfýNZmUaYcGfùjKjJLRcM¤UXkSHgRcMLÿ�GfYcRJ4½ùXUXTtR×ü.UXW*MgGIHgO*MPûDGiýNýmùXUXY0GiHPUXO*kNJ � + � 6�øÌR�HPr¤R0Rck 8<} eq o#" 4 o Rck: 
HPUXKmü�~s>�Udkj`bOfr×J< ���F�6sGfkN`(QSKmk(r�O*MPTbJ�H<GIHgUXO*k@4�Q o lBr " ~�QbOfùaGfMPUaJ	6 �
F�ZmR MPR^J�H.Ofÿ�HPZNUXJ'ýNGfý�RcM'UaJ'OfMPWtGfkmUXqcR^`4G*J�ÿ½O*ùXùdOfr×J � 8 k QSR0Y�H � = ]�rsR(`bR^JPY�MPUXøÌR¢HgZmRùXGfkmW*KjGiW*R@Y�O*kjJ�HgMPKNY�H<JDr¤R(KNJPR(ÿ½O*MDü.UXW*MgGiHgUdO*k GfkN`ÎR��býmùaGfUdk�ZNOIr HgZNR(ýNMPO*WfMgGfü.ü.R0M�� J

UdkSHgRcktHgUXOfk ÿ½O*M�ü.UXW*MgGIHgUXO*k�YcGfkÔøÌRú`mR0JPYcMPUdøÌR0`Ôøbû4KjJLUXkmW#HPZNRúY�O*kNJLHgMPKNY�H<J � 8 k QbR0Y�H � %rsR øNMPUdR�ANû O�(fRcM0(SUdR0r O*KNM×ü.UXW*MgGiHPUXO*k@JPY�ZNRcü.R � 8 k(HgZmR$JLKNøNJLR,WtKmR0kSHÍHgZmMPR0R$JLR0Y�HPUXO*kNJ�]Ìr�R`bR0JgY�MPUdøÌRsO*KmM/ýmMPO*W*MgGfü HgMgGfkNJ�ÿÓO*MPüDGIHgUXO*k?ÿÓOfM/HPMgGfkjJLýNGfMPRckbH>ü.UXW*MgGiHPUXO*k$UXk'`bR�H<GfUdù � 8 k.QSR0Y�H �� r�R�`mUXJgY�KNJPJ/HgZmRÍ`bU�O�Y�KNù�HgUXR0J�UXkN`bKjY�R0`�øbûEHgZmR×JLO*KmMgYcR� ´Y�OS`mR� �ùXR�(VRcùVHgMgGikjJ�ÿ½O*MPüDGiHgUXOfko]*GfkN`
Udk$QbR0Y�H � 1Ír�R�ýmMPR0JPRckVHoR��býÌRcMPUXü.RckSH<GfùfMPR0JPKmùdHgJBJPZmOIrÍUXkmW�HgZmR9R��bR0Y�KmHPUXO*kEý�RcMLÿÓOfMPüDGfkjY�R9GfkN`
WfMPOfr�HgZEUdk$Y�OS`bRsJLUXqcR � 8 k$QSR0Y�H � * ]0r�R�ýmMPR0JPRckSHoýNZmOfHgO*WfMgGfýNZNJoUXk rÍZmUaY�Z5.tG�(IGÍGiýNýmùXUXY0GiHPUXO*kNJGiMPRpü.UdW*MgGiHgR0` � 8 k�QSR0Y�H � +�-S]^r¤R9JPKmü.üDGfMPUdq0R9O*KmMBJPY�ZmR0ü.R�Gfkj` Y�O*ü.ýNGfMPR�UdHBrÍUdHgZ?GsMPRcùaGiHgR0`OfkNR � >þREGfùXJPO.øNMPUdR�Ajû `bUaJPYcKNJPJsHgZmR kmR0R0` ÿ½O*M�R��VHgRckj`bUXkmWb.VG2(iG�r×e 8 �
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8 k�HPZNUXJ JLR0Y�HgUXO*k r�R(W*UI(tR@G#JLUXü.ýmùXR@R��mGfü.ýmùXR	Ofÿ ü.UXWfMgGiHgUXOfk�Gikj` `bR^JPY�MPUXøÌR@ZmOfr HgZmRýmMPO*W*MgGiü.ü.R0M�JLýÌR0Y�U P R0J$ü.UdW*MgGiHgUdO*k#UXk#JPOfKNMgY�R¢Y�Ob`bR � F�ZmR�ýmMPO*W*MgGfü.ü.RcM�YcGfk#`mR0JPY�MPUXø�R
ANR��bUdøNùdRÍü.UXW*MgGiHPUXO*kDøbû?KjJLUXkmW8HgZmMPR0R×ùXGfkNWfKjGfWfRÍýNMPUdü.UdHgU�(VR0J�4 �!
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�Y��� � i�j:h2i,l_wQ�;��l_��h�j:i�l�f�w�k�n¡ /¢�l�wQ�¤£/f¦¥5h�l�§¦l_i,l©¨�t
e5UXWfMgGiHgUXOfk'H<GfTtR^J>ýmùaG*Y�RÍøbû?R��SR0YcKbHgUdkNW GªRgW*OHSEJLHgGiHgRcü.RckbH � QbKmýmýÌOtJLR×GEü.R�HgZmOS`'Ofÿ�JLO*ü.R
Ofø$3LR0Y�HÍZNG*J�HgZmREÿ½O*ùXùXOIrÍUXkmW'ùXUdkNR0JÍOfÿ�Y�Ob`mR�d

« ³t¯�¿i¶�®�¼|«�°f¿o¼½Âi²V»<µf¿�¬�µ9­K®0¯f³i¶�°±®,²:³
´ «µ­K®�¶2¶c²V»�¿t¯�°IÀt«�·�¸,¹2¹{º�¶2»^¬,¼i¬2½f«�¾�¿i¶*ª<°f¿f«c²$®,²:³
« ³t¯�¿i¶�®�¼|«�°f¿o¼½Âi²V»<µf¿�¬�µ9­K®PµS»Iªc¶ú¿f«(®S¶I¶^¿ ³f«�°�°<®,²:³

F�ZmR?GfMPWfKNü.RckVHÍOfÿ�G'W*O.JLHgGiHgRcü.R0kSHÍUaJ¤HgZmR kjGiü.R Ofÿ�G�ü.UXW*MgGiHPUXO*k5JLRcM0(VRcMsMPR0WfUaJ�HgRcMPR^`�Udk
HPZNR#.tG�(fG�r×e 8 MPRcW*UaJ�HgMPû � F�ZmR�ü.UXW*MgGIHgUXO*k�JLR0M0(tRcM>UaJ�Gfk$O*ø!3PR0Y�H/HgZNGiH�üDGfkNGfW*R0J/ü.UXWfMgGiHgUXOfk �>ÔZmR0k HPZNR�W*O5J�H<GiHgRcü.RckSH UaJ?R��bR0YcKbHgR0`�]BHPZNRDR��SR^Y�KbHgUXO*k#J�H<GiHPR�GfkN` O*ø!3PR0Y�H�GfMPRDHPMgGfkjJ< 
ü.U�HPHgR0`@HPO¢HgZmR'`bR0JLHPUXkNGiHgUXOfkúZmOtJ�H0]�rÍZmR0MPR?HgZmR'Ofø$3LR0Y�H Y�O*kVHPUXkSKmR^J�R��bR0Y�KmHPUXkmW53PKNJ�H Giÿ½HPR0M
HPZNR�W*O(J�H<GiHgRcü.RckbH � 8 k@HgZNR.GføÌO�(fR'R��mGfü.ýmùXRf]gÀ'Á$Â:ÃgÄ'À.UaJ8`bUaJLýNùXGiûfR0`	O*k@HgZmRD`bR0ýNGfMLHPKNMPRZmOtJ�H0]jGfkN`¦À'ÅÇÆHÈ�ÃÊÉ:Ë¡ÌYÃ{ÃHÉÊÂ:Ë�Í�Ä�À UXJÍ`bUaJLýNùXGiû*R0` O*k HPZNR?`bR0JLHPUXkNGiHgUXOfk(ZNO*JLHJ4ÓMPU�H<JLKNTtO{6 �
F�ZmR¢ü.UXW*MgGiHPUXO*k ü.R^Y�ZNGfkmUaJLü UXk O*KmMDJLûSJLHPR0ü)UaJ?HgMgGfkNJLýNGfMPR0kSH � 4±+,6JÎÏ(VRck#UXk Y0GfJPR0J

rÍZmRcMPR(G5W*O JLHgGiHgRcü.RckVH.GfýmýÌR0GfMgJ'Udk4GúY�O*ü.ýÌOfKNkN`#JLHgGiHgRcü.R0kSHc]�JLKjY<Z G*J�G@ÿÓOfM'JLHgGiHgR� 
ü.RckSH0]�HgMPûúJ�H<GiHPR0ü.RckSH0]BJLrÍUdH<YgZåJLHgGiHgRcü.RckbHc]oO*M?U�ÿÍJLH<GIHgRcü.R0kSH0]�HPZNRDü.UdW*MgGiHgR0` ýmMPO*W*MgGfü
MPR0JLKNü.R0J×R��bR0Y�KmHPUXkmW¢GiH×HgZNR `mR0J�HgUXkNGiHgUdO*k5ZNO*JLH � 4 = 6 8 ÿ9Y0GiùXùXRcR?ü.R�HgZmOb`qÐ!Ë{Ë�UXkNYcùdKj`bUXkmW�GWfO	J�H<GiHgRcü.RckSH$UXJ?UXk$(*O*T*R^` øbûúYcGfùXùdR0M$ü.R�HgZmOS`ÑÁ�Ò�Ój]�Y�O*kSHgMPO*ù9MPR�HgKmMPkjJ HgO5ü.R�HgZNOb`@Á�ÒHÓ
Ofk4HgZmR �H���K
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�� ZmOtJ�H¢GIÿ½HgRcM'HgZmR(ü.R�HgZmOm`ÔÐ!Ë{ËåMPR�HgKmMPkjJ � F�ZmUaJ.øjR0ZNG�(VUXO*M'UaJÕWVKmUdHgR
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e5R�HgZmOb`bÐ�Æ�Á.Y�O*ü.ýNKbHgR0J9G × UXø�O*kNG*YcY�UNkbKmü$øjR0M�øbû?MPR^Y�KmMgJPU�(VRcùXû?Udk$(fO*TSUdkNWEUdH<JLRcùdÿ �{X KmMPUXkmW
HPZNR¢Y�O*ü.ýmKmHgGiHgUXOfko]QÐ�Æ,Áß4�Gikj` HgZmRDO*ø!3LR^Y�H�R��SR^Y�KbHgUXkmW@U�H'6 ü.UdW*MgGiHgR0J?O*kmùXûúO*kNYcR?4½rÍZNRck
á UaJ8R�WtKjGfùBHgOâ-H6<]ÌHgZNGiHEUaJ�]�GIH�HgZmR$ý�O*UXkVH8rÍZmRcMPR?HgZNR$R��bR0Y�KmHPUXO*k	J�H<G*Y�T UaJ�HPZNR�`bR0RcýÌR0J�H �
e@Gfkbû@JLûbJ�HgRcüDJb4½R � W � ]�HgZmOtJLRD`bR0JgY�MPUXøjR^`	UXk¦rÍR�ÿ�J � � *�� GfkN` � +�- � 6�HgZNGiH?JLKmýNýÌOfMLH?ü.OføNUdùXR
Y�O*ü.ýmKbH<GiHgUdO*k'`bO�kmOfH�GfùdùXOfr HPZNRpHgMgGfkNJLü.UaJPJPUdO*k?OfÿjMPR0Y�KNMgJLUI(tR�ÿÓKmkNY�HPUXO*k$UXk$(fOSY0GiHPUXO*kNJ � F�ZmR
ýmMPO*W*MgGiü.ü.R0M�ü�KjJ�HÍHgZmR0MPR�ÿ½O*MPR�rÍMPU�HgR$GDü.R�HgZmOb`@Gikj`5GfK$�bUdùXUaGiMPû5Y�ùaG*JPJ�`mR P kNU�HgUXOfkjJÍHgZNGiH
MPRcýmMPR^JLRckSH?HPZNR�MPR0J�H�OfÿÍHgZmR¢YcOfü.ýNKbH<GiHPUXO*kþR��býmùXUaY�UdHPùXû � 4_>ÔZmR0kþr¤R�rÍMPOfHgR¢G × UdøÌO*kNG*YcYcU
ü.R�HgZmOS`�UXkßãpOIûtGfW*RcM � +�- � ]¤r�R5ZNG*`ÎHgO Gf`N`�R��SHPMgG % & ùXUXkmR0J Gikj` GþYcùXG*JgJ¢`bR P kmUdHPUXO*k
MPRcýmMPR^JLRckSHgUXkmW�HgZNR�R��SR^Y�KbHgUXO*k#J�H<GiHPR � 6 F�ZmR�TtR0ûVrsO*Mg`qÌ�Æ2ä{Ó:Ò�É$ËHÓ{Â GiH?HgZNR.ZNR0G*`åOfÿ�HgZmR
ü.R�HgZmOS`(GføÌO�(*R8UaJÍR��SýNùXGfUXkmR^` UXk5QSR^Y�H � = � % �
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l×k5KNkN`mOSY�T¢J�H<GiHPR0ü.RckSH�JPRcM0(*R0J×G*J�G �b��� � ��� HPZjGIH�JLý�R0YcU P R0J�HgZmR?MgGfkmW*R?Ofÿ/HgZmR$GfMPR0G.HgO
øjR(ü.UXW*MgGIHgR0` UXk HgZmR�R��bR0Y�KmHPUXO*k4JLHgG*Y�T � 8 H.üDGfTtR0J�U�HDýÌOtJPJLUXøNùdR HPOþY�O*kVHPMPO*ù�ü.UXW*MgGIHgUXO*kHPMgGfkjJLýNGfMPRckjY�û � F�ZNRDømMgG*Y�T*R�H<JEOiÿ�HPZNR.KNkN`mOSY�T	J�H<GiHPR0ü.RckSH MPR^J�HgMPUXY�H HgZmRDR�T�R^Y�H?Ofÿ×G(WfO
J�H<GIHgRcü.R0kSH'HgO	HPZNR�R0kNY�ùXOtJLR0`ÎJ�H<GiHgRcü.RckSH<J � >�ZmRck HgZmR(WfOþJ�H<GiHPR0ü.RckSH.UXk#HgZmR(Kmkj`bOSY�T
J�H<GIHgRcü.R0kSH×UaJ×R��bR0Y�KmHgR0`�]ÌHgZmR?MPR0JLH�Giÿ\HgRcM×HgZmR�WfO¢J�H<GiHgRcü.RckSH�Udk(HgZNR$Kmkj`bOSY�T JLHgGiHgRcü.R0kSH
MPR0JLKNü.R0J�R��SR^Y�KbHgUXkmW GiH�HgZNR�`mR0J�HgUXkNGiHPUXO*k'ZmOtJ�H0]*rÍZmUXùXR¤HgZNR�JLHgGiHgRcü.RckbHgJ�Giÿ\HgRcM/HgZNR�KNkN`bObY�T
J�H<GIHgRcü.R0kSHÍGfMPR?Y�O*kNY�KNMPMPRckSHgùXû.R��SR0YcKbHgR0`�O*k�HgZmR `bRcýjGiMLHgKmMPR ZNO*JLH �
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× UdW*KmMPR�+8`bRcýNUXY�HgJpHPZNR�ü.UXW*MgGiHPUXkmW�GfMPR0G*JsUdk�G$J�H<G*Y�T�rÍZmR0MPR�ü.R�HgZmOb`mJVÒN]�Á�]YÈS]mGfkN`ªé
GiMPR.YcGfùXùdR^`5UXk@HgZmUaJ�O*Mg`mRcM � F�ZmR�JLHgG*Y�T(W*MPOir×J×KNýbrsGfMg`NJ�GfY0Y�O*Mg`bUXkmW¢HgO�G¢ü.R�HgZmOb`@UXk!(*O� 
YcGiHPUXO*k � F�ZmR�ò{ó ô¦4�69`mRckmOfHgR0J�HgZmR�Udk:(*OVYcGiHgUdO*k�OfÿBü.R�HgZmOS`ªô7Ofÿ�O*ø!3PR0Y�HVò � F�ZmR�ýjO*MLHgUXOfkjJ
KmkN`mRcMPùXUdkNR0`5JLZNOIr HPZNR?ü.UXWfMgGiHgUXkmW¢GiMPR^GfJ � F�ZmR$JLHgG*Y�T¢ÿ½MgGfü.R Oiÿ�HPZNR�Ë�õ�ö±ÒQ÷�ø'UXJÍkmOfH�ü.UN 
WfMgGiHgR0`�øjR^YcGfKNJLR�HPZNR×R��bR0Y�KmHPUXO*k�Ofÿ�HgZmR�WfO�J�H<GiHgRcü.RckVH¤UXkDü.R�HgZmOb`ªé�UaJpUXk.HPZNR�R��SHgRckVHpOfÿ
HPZNR$Kmkj`bOSY�T JLH<GIHgRcü.R0kSH�UXk@ü.RcHPZNOS`/Á � F�ZmR'J�H<GfY�T�ÿ½MgGfü.R0J8Y�O*MPMPR0JLýÌO*kN`mUdkNWDHgO�HgZmR$ü.U� 
WfMgGiHgUXkmW�ü.R�HgZmOS`NJÍGfMPR HgMgGfkNJPü.U�HPHgR0`�HgO'HgZmR�`bR0J�HgUXkNGiHgUdO*k(ZNO*JLH�øbû�KjJLUXkmWDHPZNRJ.tG2(fG�r×e 8ü.R0Y�ZNGfkmUaJLü � 8 k Gf`N`bUdHgUdO*k	HPO�HgZmR.J�H<G*Y�T ÿÓMgGfü.R0J�]�HgZmR'MPR0Y�RcUI(tR0M�Ofø$3LR0Y�HgJ8R��bR0Y�KmHPUXkmW¢HgZNRü.UdW*MgGiHgUdkNW�ü.R�HgZmOS`NJ�GfMPREGiùaJLO$HgMgGfkNJPü.U�HPHgR0` � c ø!3PR0Y�H�Ë{ù'R��bR0Y�KmHPR^J¤O*k øjOfHgZ HPZNR8`mRcýNGfM± 
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ü.R�HgZmOS` ��U kNùdUXT*R�HPZNR " ùaGfkmW*KNGfW*Rf]�.VG,(fG¢GiùXùXOir×JB(*GiMPUaGfømùXR�`mR0Y�ùaGfMgGIHgUXO*kNJ�HgO�øÌR'ýmùaGfYcR0`
GiùXü.OtJ�H�GfkbûVrÍZNRcMPR@UXkÔGåü.RcHPZNOb` � } R0YcGfKNJPR@HgZmR	J�H<GiHgRcü.RckSH<JDUXk�Gþü.R�HgZmOS`ÔüDGIû øÌRMPRcO*Mg`bRcMPR^`�O*M�`mKmýmùXUaYcGiHPR^` `bKNMPUdkNWåHgZmR@JLKNøNJLR,WtKNRckSHDHgMgGfkNJLÿ½O*MPüDGiHPUXO*kNJc]pRcùXR�(*GiHgUdkNWúHgZmR
(iGfMPUaGfømùXR×`bR0Y�ùaGfMgGiHgUdO*kNJpG2(*O*Ua`mJ�HgZmR×`bU�O�Y�KmùdHgUXR0J9OfÿoY�OS`mR×MPRcO*Mg`bR0MPUdkNW GfkN`D`mKmýmùXUaYcGiHgUdO*k � 8 ÿrsR9`mKmýmùXUaYcGiHPR^`EG�øNùdObY�T�OfÿmJ�H<GiHPR0ü.RckVH<J�UdkjY�ùXKN`bUXkmW�GV(fGfMPUaGfømùXR�`mR0Y�ùaGfMgGiHPUXO*k�]0HPZNR9MPR0JLKNùdHPUXkmW
Y�OS`bR�ÿ½MgGfW*ü.RckSH8r�O*Kmùa`@Y�O*kVH<GfUdk@HLrsO `bR0YcùXGfMgGiHgUdO*kNJ�ÿ½O*M�HgZmR.JPGfü.RM(iGfMPUaGfømùXR � Î�ùXR�(fGiHgUdkNW
G2(fO*Ua`mJ�HgZmUaJ � >ÔZNRck¢GJ(*GfMPUaGiøNùdR×UaJp`mR0Y�ùaGfMPR0`DrÍUdHgZ�UdHgJ¤UdkNU�HgUaGfù�(*GfùXKmRf]Vr¤R×R0ùdR�(*GIHgR×O*kmùXû.U�H<J
`bR0YcùXGfMgGiHgUdO*k�Gikj`DùXR0G�(fR×HgZmR8G*JgJLUXWfkNü.RckVHsOfÿ�HgZmR8UdkNU�HgUaGiùY(*GfùXKmR�GiHsHgZmR�O*MPUXWfUXkNGfù�ýmMgOfW*MgGfü
ýjOtJLUdHgUXOfk �

���_� D |Q§ÑeCEQj�vHl�m_l_i'n
c KmM9JPY�ZNRcü.R¤R0kNGfømùXR0J/R��SR^Y�KbHgUXO*k$HgOg3PKmü.ý�HgOEGfkbûEHPO*ý$ ´ùdR�(*RcùbJ�H<GiHPR0ü.RckSH�UXk�HPZNRsü.RcHPZNOS` �
l HPO*ý: �ùdR�(tRcù�JLHgGiHgRcü.RckbHÍUXJ�O*kmR8HgZNGiH×UaJ�kmOfHÍRckjY�ùdOtJPR0`�Udk(Gfk�OfHPZNRcM�J�H<GIHgRcü.R0kSH0]bJPKNY�Z�G*J



G.Udÿ9J�H<GiHgRcü.RckSH×OfM�G.ÿ½O*M�J�H<GiHPR0ü.RckSH � ��OfHgR HPZjGIH�HgZmR?W*OfHgO'ÿÓG*Y�UXùXUdHLû¢Ofÿ�HgZmR " ùaGfkmW*KNGfW*R
YcGfk øÌR JLUXü'KmùaGIHgR^`DUXk/.tG�(iGS]bøNKbHÍO*kmùXû¢GiH�HgZmR�HPO*ý$ ´ùdR�(tRcù ��" O*kNJLUa`bRcM�HgZmR8ÿ½O*ùXùdOirÍUdkNWM.tG2(iG
Y�OS`bREÿÓMgGfWfü.R0kSH �
F «�ÂHGf¶,¼i¶�¬�·JÛ*«c²Ç­¦³2³â²ú¯�¸V»�¿tª<±9­�¾^µf¿^²i³'I*«f»<µ*¿{²]Ü

ªc¬t¯c¶@¹�·
¼I¼I¼

ªc¬t¯c¶¤º�·
¼I¼I¼

ªc¬t¯c¶Ñ¸Ç·
¼I¼I¼

Þ
Î9G*Y�Z YcG*JLRDJ�H<GiHPR0ü.RckSH YcGfk øÌR.YcO*kNJLUa`bRcMPR^`úG�ùXGfø�Rcù�KjJLR0` G*J G�`bR0JLHgUdkjGIHgUXO*kúOfÿ�G W*OfHgO
J�H<GIHgRcü.R0kSH � l×k?OSYcY�KNMPMPRckNYcR�Oiÿ�ä$Ë�É:Ë á�J UaJoR0kNY�OS`mR0` G*JLKNMHÅ$É!Ó{Â�O:Ë�Æ�Å$ÉQP á�J ÈHË�Å$É�Æ,Å{Í�ÃR ËH<=S$Ã8T$Ã/U JWVH� } û?ÿÓOfùXùXOirÍUXkmW8HPZNUXJ�GfýmýNMPO*G*Y�Zo]*G8ü.R�HgZmOb`'Udk.rÍZNUXY�Z'R�(VRcMPû$J�H<GiHgRcü.RckVH9Gfý$ ýjR^GiMgJEGiH8HPZNR$HgO*ý@ùXR�(VRcù/Y0Gfk@ø�R?HgMgGfkNJ�ÿÓO*MPü.R0`@UXkSHgO G�MPR0JLKNüDGiøNùdR�ÿ½O*MPü �x" O*kNJLUa`bR0M�HgZmR
ÿ½O*ùXùdOfrÍUdkNW�ü.R�HgZmOm` �

¼f«f»�ÙZ¯*¬0²Ç­	²qÜ
Ûf«i«�­	²:³Õ¶2¶�®m» ´ ²f¬^¿f«c²i³@®V¶^¿0±V«�Ù#»�µ�¼f«fªc¬^¿t»0«�µ
« ³V¯�¿i¶�®�¼´«�°f¿o¼½Âi²V»<µf¿�¬�µ�­K®�¬,ÛI¿i¶0²¦Ûf«I«H®,²:³

Þ
F>O�MPR^JLKmü.R¤HgZmUaJ/ü.RcHPZNOS`$Giÿ½HPR0M�UXk!(*O*TVUXkmW5Ð!Ë{Ëm]ir�RpüDGfTVRpHgZmR¤ÿ½O*ùXùdOfrÍUdkNW×HPMgGfkNJLÿ½O*MPüDGiHgUdO*k
øbû�Gf`N`bUXkmWDGDJLrÍUdH<YgZ(J�H<GiHgRcü.RckSH0]mG*JPJLKNü.UXkmWÕ(*GfMPUaGfømùXR�MHÅ:É{Ó{Â0O:Ë:Æ,Å$É¢UXJ×JPR�H�HgO]+ �

¼f«f»�ÙZ¯*¬0²Ç­	²qÜ
F «�ÂHGf¶,¼i¶�¬�·�Ûf«c²Ç­a³2³ª²ú¯�¸V»c¿tª<±9­�¾^µf¿^²i³'I*«f»<µf¿{²?Ü
ªc¬t¯c¶@¹�·

Ûf«I«�­	²:³Õ¶2¶�®m» ´ ²f¬^¿f«c²f³(®S¶^¿0±t«�Ù4»<µ�¼f«fªc¬^¿t»0«cµªc¬t¯c¶¤º�·
« ³t¯�¿i¶�®�¼´«�°f¿B¼½Âi²V»<µf¿�¬�µ�­K®�¬,ÛI¿i¶^²ÑÛf«i«H®,²:³
²f¶^¿0°i²^µ�³

Þ
Þ

8 k�O*KmM�ü.UXWfMgGiHgUXOfk.JgY�ZmRcü.R*]iG8ü.R�HgZmOS`'`bOVR^J�kmOfH�ZNG2(*RpHgO8øÌRÍMPR0JPKmüDGfømùXR¤ÿÓMPO*ü R�(tRcMPûJ�H<GIHgRcü.R0kSH¢øÌR0Y0GfKNJLRåG#ü.R�HgZmOb`ÔUXJ�MPR0JLKNü.R0` O*kNùdû UXü.ü.R0`bUaGiHgRcùXû�Giÿ\HgRcM�G ü.UXW*MgGiHPO*MPû
ü.R�HgZmOS`�UaJÍUdk!(tOfTtR0` � F�ZmR MPR0G*JPOfk�ÿÓO*MsHgZmUaJÍrÍUdùXùoøÌR R��býmùaGfUdkNR0` Udk@QbR0Y�H � 7 �

���Fú  /wLX�f�m�çQl_wQ�;æVt!v�üQwxlZY�|xt
F>OERckNGfømùXRÍR��bR0Y�KmHPUXO*k'HgOEø�RÍMPR0JLKNü.R0`'UXk'HPZNRÍü.UX`N`bùXRÍOiÿ�G Y�O*ü.ýÌOfKNkN`.J�H<GiHgRcü.RckSH0]*JPKNY�Z
GfJpU�ÿoJLHgGiHgRcü.R0kSHgJ9Gfkj`.ÿ½O*M¤J�H<GiHgRcü.RckSH<J�]Y4<+,6�HPZNR�JLKmø: ´J�H<GiHgRcü.RckSH<J9Giÿ\HgRcM9HgZmR�MPR^JLKmü.ýmHgUdO*k
ýjO*UXkSHEGfkN`¤4 = 6×HgZmR'JPKmøNJPR�WVKmRckVHEJ�H<GiHgRcü.RckSH<J×HgZNGiH JLZNO*Kmùa`@øÌR�R��SR^Y�KbHgR0`	KmkSHgUXù/YcOfkVHgMPO*ù
MPR0G*Y�ZmR0JBHPZNR¤HgO*ý�ùdR�(tRcùbGfMPRs`mKmýmùXUaYcGiHgR0`'GIH/HgZmRsHgO*ý$ùXR�(VRcù � } û?MPRcýmMPR^JLRckSHgUXkmW�G8Y�O*ü.ýÌO*Kmkj`J�H<GIHgRcü.R0kSH�GfJ�G�rÍZNUdùXRsYcO*kNJ�HgMPKNY�Hc]fr�RpUXùXùdKjJ�HgMgGiHPRsHgZmRskmR0YcR0JPJPGfMPû HgMgGfkNJ�ÿÓO*MPüDGiHPUXO*k'øjR0ùdOfr �
" OfkjJLUa`bRcMÍHgZmR8ÿ½O*ùXùdOfrÍUXkmW.Y�Ob`bREÿ½MgGfW*ü.RckVH �



¸^±S»�¬^¶Y­\[!º,²]Ü
¸^±b»�¬^¶Y­\[�¸�²qÜ
] ³
Ûf«I«�­	²:³Õ¶2¶�®m» ´ ²f¬^¿f«c²f³(®S¶^¿0±t«�Ù4»<µ�¼f«fªc¬^¿t»0«cµ�³^ ³

Þ
Þ
²f¶^¿0°i²^µ�³

_ GfkN`a`EGfMPRpGfMPømUdHgMgGfMPû8kNOfk: �ü.UXWfMgGiHgO*MPû8JLHgGiHgRcü.RckbHgJc]0GfkN`cbYõsGikj`db!ù�GfMPRpGfMPøNU�HgMgGfMPû8kNO*k$ 
ü.UdW*MgGiHgOfMgû R��býmMPR0JgJLUXOfkjJ � } û�KmkbÿÓO*ùX`mUdkNW�HPZNR?ùdOSOfýjJ�]�r¤R HgMgGfkNJPùXGiHgR HgZmUaJ�Y�OS`mR ÿ½MgGfW*ü.RckSHUdkSHgO$HgZmREÿÓOfùXùXOirÍUXkmW'YcOb`bR8ÿ½M<GiW*ü.RckbH �

¬^¬�¯*¶�¬Hº:·
¸^±S»�¬^¶Y­\[!º,²]Ü

¸^±b»�¬^¶Y­\[�¸�²qÜ
] ³
Ûf«I«�­	²:³Õ¶2¶�®m» ´ ²f¬^¿f«c²f³(®S¶^¿0±t«�Ù4»<µ�¼f«fªc¬^¿t»0«cµ�³^ ³

Þ
Þ
²f¶^¿0°i²^µ�³

¬^¬�¯*¶�¬2¸�·
¸^±S»�¬^¶Y­\[�¸�²]Ü
] ³
Ûf«i«�­	²:³Õ¶2¶�®m» ´ ²f¬^¿f«c²i³@®V¶^¿0±V«�Ù#»�µ�¼f«fªc¬^¿t»0«�µ�³^ ³

Þ
´ «0¿f«Ñ¬^¬�¯*¶�¬Hº:³¬^¬�¯*¶�¬,íÇ·
^ ³
´ «0¿f«Ñ¬^¬�¯*¶�¬2¸�³

4ÓF�ZNUXJ×KNkbÿÓOfùa`bUXkmW¢`bKNýmùXUXY0GIHgR0J×HPZNR$Y�O*kSHgRckVH<JÍOiÿ�HPZNR?UdkNkmRcM�ùXOVO*ý@GiH�HPZNR HgOfý@ùdR�(tRcù � 6ÍF�ZmR
MPR0JLKNü.ýbHgUdO*k�ý�O*UdkVHÍUaJÍGiH�U{Ò�Á�Ã0U0>.rÍZmR0k(ü.R�HgZmOS`]Ð$Ë{Ë.UXJ×YcGfùXùXR0`�GIH�HgZNR8HgUXü.REOiÿ�ü.UXW*MgG� 
HPUXO*k � l�ùXù�HPZNR�ùaGfø�RcùaJsGfMPR GIHÍHPZNR�HgO*ý�ùdR�(*Rcù�JLO�HgZNRcû¢YcGfk¢ø�R8UXü.ýmùXRcü.RckSHgR0`¢øbû'HPO*ý: �ùdR�(tRcù
3LKmü.ýjJ � } û�3PKmü.ýmUXkmW?HgOeU{Ò�Á�Ã0U0>m]bR��SR0YcKbHgUdO*k¢UXJ�GfýmýNGfMPRckVHgùXû'MPR^JLKmü.R^`DUXü.ü.R0`bUaGiHPR0ùdûDGiÿ© HPR0M�Ð$Ë{ËQ÷�ø � l�JoUXùXùdKjJ�HgMgGIHgR0`$GføjO�(fRf]0U�ÿNr¤R�ZNG�(*R�HgO*ý$ �ùXR�(VRcùK3PKmü.ýNJc]^GÍü.R�HgZmOS`EUaJBMPR^JLKmüDGfømùXR
ÿ½MPO*ü7GfkSû�ýÌO*UdkbHÍøSû�KNJLUXkmWDKmkbÿÓO*ùX`mUdkNW �
F�ZmR8JPUdq0R�Ofÿ/G?HPMgGfkNJLÿ½O*MPü.R0` ü.R�HgZmOb`�UXkNYcMPR0G*JLR0JsUdk�ýmMgOfýÌO*MLHgUdO*k¢HPOgfª4 á h�6�]brÍZmRcMPR á

UXJsHgZmREüDG��SUXü'Kmü `mRcýbHgZ�Oiÿ>HgZmREùXOSO*ýNJc]møjR^YcGfKNJLR8HgZmREø�OS`bû�Ofÿ�G�ùXOVO*ý(rÍUdHPZ(G'`mRcýbHgZ�Oiÿ
á UaJsKNkbÿÓOfùa`bR^` á HgUdü.R^J �

} R0Y0GfKNJLR�ùaGføjR0ùXJ�ü$KjJ�H�øjR�GIH$HgZmRDHgO*ý#ùXR�(tR0ùÓ]/G�HgMPû øNùXOSY�TúYcGfkmkNOfH�øNMPUX`mW*R¢JLR�(VRcMgGfùùXGføÌRcùaJ � 8 ÿ�G8ùdObOfý.Gfýmý�R^GiMgJ�UXk.G�HgMPû$ømùXOSY�TÌ]IHgZmRÍømùXOSY�T?UaJ9`bKmýNùdUaYcGiHgR0`'JLOEHPZjGiH9UdH9`bOSR^J/kNOfHømMPUa`bW*R×ùaGiøÌRcùaJ � 8 kDO*KmMpY�KmMPMPRckbH9UXü.ýmùXRcü.RckVH<GiHPUXO*k�]*HPO MPR0`bKjY�RÍHgZmR×JLUXqcR×Ofÿ�GEHgMgGikjJ�ÿ½O*MPü.R^`ü.R�HgZmOS`�]�Gfk@O*ýmHPUXü.UXq0GiHPUXO*k@UaJ�ýÌRcMLÿÓO*MPü.R0`@JPKNY�Z(HgZNGiH�HPZNR$øÌOS`bUXR0J�Oiÿ9HgZmR�Y0GIH<Y�Z5øNùdObY�TSJ
GiMPR?JPZNGfMPR0`�Gfü.OfkNW'HgZmR?`mKmýmùXUaYcGiHPR^`�HgMPû{ ´GfkN`! |YcGiH<Y�Z�JLHgGiHgRcü.R0ktH<J �



h iV���Í÷�ðB�p��ð8ôj�Ô�x�tñSó�òN÷�ðB� �$ó�ö��lkem?��òN÷<�Lnok<�2mZ�pkLõ �x�

QbG�(VUXkmW?Gikj`.MPR0J�HgO*MPUXkmW HPZNR�(fGiùXKmR^J�OiÿoùdOmYcGfù�(fGfMPUaGiøNùdR^J�Udk�G ü.R�HgZmOm`.ýmùaG^û.GfkDUdü.ýÌO*MLH<GfkSH
MPOfùXR¢UXk#UXü.ýmùXRcü.R0kSHgUdkNW(ü.UXW*MgGIHgUXO*k � 8 kþHgZmUaJ�JLR^Y�HgUdO*k�]�r�R P MgJLH$HgO*KNY<ZþKNýjO*k G@MPR0ùXGiHgR0`J�HgKN`bû Udk#r�ZNUXY<Zåü.UXW*MgGiHPUXO*kþUaJ?Udü.ýNùXRcü.RckVHgR0` øbûúJPOfKNMgY�R� |Y�OS`bRDHgMgGfkNJPùXGiHgUXOfk Gikj`úHPZNRck
`bR0JgY�MPUdøÌR O*KmM�JPY<ZmR0ü.R �

qY��� æ�üxt�r h�j�v�üQwQt � v�üxt!§¦t

8 k�HPZNR	l�MgGfY�ZmkmR@JPY�ZNRcü.R � %2� ]sü.UdW*MgGiHgUdO*k UXk�HgZmR " ùaGfkmW*KNGfW*R@UaJ�øNG*JLR0` Ofk�JLO*KmMgY�R� 
Y�OS`bR HgMgGikjJLùaGiHPUXO*k � l7kNGiHgU�(tR J�H<G*Y�T	ÿÓMgGiü.R UXJ'kmOfH'KNJLR^`þHgOúJPG�(*RDHgZmR/(iGfùXKmR0J?Ofÿ�ùXOSYcGfù
(iGfMPUaGfømùXR0JtsVUdkjJ�HgR0G*`�G?J�H<G*Y�T�UaJ9üDGfkNGfW*R0`�GiHpHPZNR�KNJPRcM± �ýNMPOfW*MgGfü-ùXR�(*Rcù � lÔJLý�R^Y�UaGiùjO*ø!3PR0Y�H
MPRcýmMPR^JLRckSHgUXkmW8G8JLHgG*Y�TEÿ½MgGfü.RÍUaJ�GfùXùXObYcGiHgR0`$ÿ½O*M�R�(tR0MPû8ÿÓKmkNY�HPUXO*k.UXk!(*OVYcGiHgUdO*k � Î9G*Y<Z.G*YcY�R^JPJ
HPO¢GDùdOSY0Gfù�(fGfMPUXGfømùXR UaJ×MPRcýmùaG*Y�R0`�rÍUdHgZ(HgZmR$Y�O*MPMPR0JPýÌOfkj`bUXkmW P Rcùa`5G*YcY�R^JPJÍHgO'HgZmR$JPýÌR0Y�UaGfù
Ofø$3LR0Y�H � l J�H<G*Y<T#UXJ'HgMgGfkNJLü.UdHPHPR^`4HPOþG MPRcü.OfHgR5JLU�HgR(øbûþHgMgGfkNJLü.UdHPHPUXkmW HPZNR0JLR@JLýÌR^Y�UXGfù
Ofø$3LR0Y�HgJ ��U kmÿ½O*MLHgKmkNGiHgRcùXû*]�GfýmýmùXûSUdkNW¢HgZmR'l�MgG*Y<ZmkmR�ü.UdW*MgGiHgUdO*kåJPY<ZNRcü.R?HgO/.tG�(IG¢YcGfKjJLR0J
G.Y�O*kNJPUX`mRcMgGfømùXREý�RcMLÿ½O*MPüDGfkNYcR8ùXOtJPJ�]ÌGfJ×`mUXJgY�KNJgJLR0` UXk5QbR0Y�H � 1 �

qY�_� u |xh � v�üxt!§¦t

c KmM�JPY�ZmR0ü.R9ÿ½O*M9JPG,(SUXkmW�HgZmR#(fGfùXKmR^JBOfÿNùXObY0Gfù{(fGfMPUaGiøNùdR^J>UaJ/G*J>ÿ½O*ùXùdOfr×J � F�ZmRsøÌOS`bû?OfÿjR0G*Y�Z
ü.UdW*MgGiHgOfMgû'ü.R�HgZmOb`DUaJ¤RckjY�ùXOtJLR0`�øVû.G HPMPû�J�H<GiHgRcü.RckVHpHgO$Y0GiýmHgKmMPR�G$JLý�R^Y�UaGiùÌR��mY�RcýmHPUXO*k�]
�$Ë�ÉYÆ�ÐHÂ���Æ2ä{Ó:Ò�É�Æ�Ë�Å�]/HgZNGiH$UaJ�JPUdW*kNGfùXR0`þøSûúHgZmR¢OSY0Y�KmMPMPR0kNY�R¢Ofÿ�ü.UdW*MgGiHgUdO*k � >ÔZNRckþHgZNR
ü.R�HgZmOS` G*Y�HgKNGfùdùXûÔYcGfýbHgKmMPR^J�HgZmR R��bYcRcýbHgUXO*k�]sHPZNR@(fGfùdKNR0J¢Ofÿ'Gfùdù8ùXObYcGfù�(*GfMPUXGfømùXR0J¢GfMPR
J�HgOfMPR^`.UXkSHPO?GEkNRcr J�H<GiHPR�O*ø{3LR0Y�Hc]SGfkN`.HgZmR�R��bYcRcýbHgUXO*kDUXJ9MgGfUaJLR^`DGfW*GfUXk � F�ZmUaJpýmMPOSYcR0`bKNMPR
MPRcýÌR0GiHgJsKmkSHgUXùjHPZNR�R��mY�RcýmHPUXO*k¢MPR^G*Y�ZmR0JpHPZNR�ø�OfHLHgO*ü-OfÿoHgZNR8J�H<G*Y�T�O*MsUaJ�YcGfýbHgKmMPR0`¢øSû.Gfk
KmkN`mOSY�T¢J�H<GiHgRcü.RckVH �

× O*MBR0G*Y�Z ü.RcHPZNOS`�]fG�Y�ùaG*JPJoÿÓO*M>HgZmR¤J�H<GiHgRpO*ø!3PR0Y�H/UaJ/`bR P kmR^` � F�ZmRpUXkNJLHgGfkjY�Rë(fGfMPUaGiøNùdR^J
OiÿÌHgZNR�Y�ùaG*JPJ�MPR0YcO*Mg`]4<+,6>HgZNR#(*GfùXKmR0J/Ofÿ�GiùXùbHgZmRÍùXOSY0Giù�(iGfMPUaGfømùXR0J�]fUXkNYcùdKj`bUXkmWcMHÅ$É!Ó{Â�O:Ë�Æ�Å$ÉÌ]
4 = 69G?MPR�ÿ½R0MPRckNY�R×HPO?HgZmR×MPR^Y�RcUI(tRcM9O*ø!3PR0Y�H¤Ofÿ�HgZmR×ü.R�HgZNOS`?4ÓU � R � ]tHPZNR (fGfùdKNR�OfÿëÉ8vÇÆ0w�6�]bGikj`
4 % 6ÍHgZmR'JLH<GIHgR$O*ø!3PR0Y�H8Ofÿ�HgZNR'JLKNø$ �ü.RcHPZNOS`5UXk$(*O*TfR0`@øSû HgZmUaJ�ü.R�HgZNOS`5O*k	MgR0JLKmü.ýmHgUdO*k �
ÎL(VRcMPûDJ�H<GiHPREY�ùaGfJgJ¤UXkmZNRcMPUdHgJ�G�Y�O*ü.ü.O*k¢øjG*JLR8YcùXG*JPJc]mJLO$HgZNGiHÍJ�H<GiHPR8O*ø!3LR^Y�H<JsYcGfk�Y�O*kNJLHPU� 
HPKmHPR?G.Y�ZNGfUdk �

>ÔZmR0kþMPR0J�HgO*MPUXkmW@HgZmR (fGfùdKNR0J?OfÿÍùXObY0Giùë(*GfMPUXGfømùXR0Jc]/G@J�H<GiHPR Ofø$3LR^Y�H�YcOfkbHgGfUXkmUXkmW5HgZmR
(iGfùXKmR0JEUaJ GiýNýmùXUdR^`@HgO HgZmRDü.RcHPZNOS` G*JEGfkåR��SHgMgG�GfMPWfKNü.RckVH � F�ZmRÕ(fGiùXKmR^J8Ofÿ¤HgZmR.ùdObYcGfù
(iGfMPUaGfømùXR0J?GfMPR�JLR�H?HPO(HPZNOtJLR�J�HgO*MPR0`åUXk HPZNRDOfø$3LR0Y�H$GiH HgZmRDZNR0G*` OiÿÍHPZNRDü.R�HgZmOS` �x× O*M
OfMg`mUdkjGfMPû¢ü.R�HgZmOS`�UXk!(*OVYcGiHgUXOfko]mHgZmR kSKmùXùÇ(fGfùdKNR8UaJÍýNG*JPJPR0`¢HPO.HgZmR R��SHPMgGDGfMPW*Kmü.RckVH �

o 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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8 k HPZNR.YcOb`bR.O*k HgZmRDMPUdW*ZSHgZNGfkj`	JLUa`bR*]L}�É:Ò�É$Ã ~ Ð$Ë{Ë5UaJ�HgZmRDkjGiü.RDOfÿ�G(JLHgGiHgRDO*ø{3LR^Y�H �l J�H<GiHgR8O*ø!3PR0Y�HÍUaJ×`bR P kmR^` ÿ½O*M�R^GfY�Z�ü.R�HgZNOS`(GfkN`�Y�O*kSH<GiUXkNJ�GfùdùoHPZNR ùdObYcGfù�(fGiMgUXGfømùXR0J�Ofÿ
HPZjGiH ü.R�HgZmOS` � Î��mY�R0ýbHgUdO*k;Ã(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�KbHgUXkmWaÃgö _ </<�Ã�Å:éL÷"}�É:Ò�É$Ã�ø � F�ZmR5Y�ZNGfUXk4Oiÿ JLHgGiHgR
Ofø$3LR0Y�HgJEUaJEHgMgGikjJLü.UdHLHgR0`	HgO5G(`bR0J�HgUXkNGiHgUdO*kþJPU�HgR.øbû@KNJLUXkmW�HPZNRª.tG,(fG�r×e 8 ü.R0Y�ZNGfkmUaJLü �l�HEHgZmR¢`mR0J�HgUXkNGiHgUdO*k�]>HgZmR�R��bR0YcKbHgUdO*kþJ�H<GiHgR�UXJ$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 �

� ���Bö�ó9ð��tñVòNõ8öjñb÷�ðB��isñ!�9ö=�7ó���� ��ñ���óÍô ïtð#�pó�ö��/ñS÷Ló9ð��

l ü.R�HgZmOS` UaJ¤MPR0JPKmü.R0`¢øbû.KNJLUXkmW'G�YcOfü'ømUXkjGIHgUXO*k�OfÿoHgZmR�HgR0Y�ZmkNUIWVKmR^J¤`bR0JgY�MPUXøÌR0` Udk¢HPZNR
ýmMPR�(SUdO*KjJ�H�rsOEJLR0Y�HPUXO*kNJ � rÍR^JLKmü.UXkmW$GbC ��EFE:�'
�� C'�sOfÿ�ü.RcHPZNOS`.UXk$(fOSYcGiHgUXOfkjJ�]*ZNOirsR�(fRcMc]tMPR� 
WtKNUdMPR0J¤G `mUNT�R0MPRckVH�HgR0Y�ZNkmUFWtKNR�øÌR0Y0GfKNJLRÍHgZmR�`mûVkjGfü.UXYÍR��VHgRckSH<J�Ofÿ�HgMPûH ´Gfkj`! ´YcGiH<Y�Z.ømùXOSY�TbJ
JLýNGfkmkNUdkNW(ü.R�HgZNOS` Udk:(fOSYcGiHgUdO*kNJ ü�KNJLH øjRDMPR^Y�O*kNJ�HgMPKNY�HPR^` � 8 ÿsHgZmR^JLR�`bûSkNGfü.UaY.R��VHgRckVH<JGiMPR'kmOfH8ýmMPR0JPRcM0(tR^`�]ÌHPZNR�JLR0üDGikbHPUaYcJ�Oiÿ9HgZmMPOfrÍUdkNW¢Gfk	R��bYcRcýbHgUXO*k	UaJB(SUdO*ùaGiHgR0` � F�ZmR.YcGfùdù
J�H<GfY�T?Oiÿ�ü.RcHPZNOS`'UXk$(*OVYcGiHgUdO*kjJ�UaJ�MPR0YcOfkjJ�HgMPKNY�HgR0`DøSû$YcGfùdùXUXkmW?R0G*Y<Z�ü.RcHPZNOb`'UXk'HPZNR×J�H<G*Y�T
rÍU�HgZ@UdH<J�OIrÍk	J�H<GIHgR$O*ø$3LR0Y�H8G*J×HgZmR�R��SHPMgG�GfMPW*Kmü.RckSH�UXk5HgZmR$O*Mg`mRcM�HgZNGiH�HgZNR?ü.R�HgZmOb`NJ
rsR0MPRDUdk$(tOfTtR0` ø�R�ÿ½O*MPR�ü.UXW*MgGiHPUXO*k � QSKNýmýÌO*JPR¢ü.R�HgZmOb`;ô � r�G*J$Y0GiùXùXR0`þøSû ü.R�HgZmOS`aô	]
Gikj` ü.UdW*MgGiHgUdO*k H<GiTtR0J¤ýNùXG*Y�R � >þR�kNRcR0`�HgO'UXkNJLRcMLH�G�Y�Ob`mR�ÿÓMgGfWfü.R0kVHsHPZjGiHÍR��bR0Y�KbHgR0J¤HgZmR
MPR0J�HsOfÿ�ô��ÌGiH¤HPZNR�MPR0JPKmü.ýbHgUXOfk¢ýÌOfUXkSH¤Udk¢ü.R�HgZmOS`ªô � >ÔZNRck�ü.R�HgZNOS`bô UXJsYcGfùdùXR0`�rÍU�HgZ
U�H<JÍJ�H<GiHPREO*ø!3PR0Y�H0]:ô MPR0JLKNü.R0JVô � Gikj`�GIÿ½HPR0M�MPR�HgKNMPkmUXkmW�ÿÓMPOfü ô � ]bHgZmR MPR0JLHÍOfÿxô UaJ�R��! 
R0Y�KmHPR^` � F/O'UXü.ýmùXRcü.RckbH×JLKNY�Z(G.øjR0ZNG�(VUXO*Mc]mü.R�HgZmOS` Á�Ò�Ó�ÿ½MPO*ü QSR0Y�H � Ö � = UXJ�HgMgGfkNJLùaGiHgR0`
GfJ�ÿÓO*ùdùXOIr×J �
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}�É$ÒHÉ$Ã ~ Á�ÒHÓÎGfkN`�}HÉ$Ò�É$Ã ~ Ð$Ë{Ë4GfMPR5HgZmR@kjGfü.R0J¢OfÿEHgZmR J�H<GIHgR	YcùXG*JPJPR0J¢`bR P kmR^`�ÿ½O*M
ü.R�HgZmOS`NJVÁ�Ò�Ó GfkN`qÐ$Ë{Ëm]ÌMPR0JLýÌR0Y�HPUI(VRcùdû � QSKmýNý�OtJLREHPZjGiH�G.ü.UdW*MgGiHgUdO*k(H<GfT*R0JÍýNùXG*Y�R?rÍZNRck
ü.R�HgZmOS`¤Ð!Ë{Ë	UaJ$ø�R0UdkNW	Y0GfùdùXR0` � c k#MPR0JLHgGfMLH0]/G	JLHgGiHgR¢O*ø!3PR0Y�H'UaJ$ýNG*JPJPR0`åHgO@HgZmR YcOfMPMPR� 
JLýÌOfkj`bUXkmW5ü.R�HgZmOS`?Á�ÒHÓ¤4½HgZmRDJ�H<GiHgR'O*ø!3PR0Y�H?UXJ MPR�ÿÓRcMPMPR0`	HgO(øSû?(fGfMPUaGiøNùdR�}�É$ÒHÉ$Ã5UXk	HgZmR
GiøÌO�(*R×Y�Om`bRÍÿ½MgGfW*ü.RckSH'6 � F�ZNR�J�H<GiHPR�Ofø!3LR0Y�HsJPZmOfr×J/HgZjGIH¤HgZmR�(*GfùXKmRÍOfÿ�M{Å$É{Ó!Â�O:Ë�Æ�Å$É'ZjG*J
øjR0RckåJLR�H8HgO@+ � F�ZmRcMPRcÿ½O*MPRf]oY�O*kSHgMPO*ù/UXJ8HgMgGfkNJ�ÿÓRcMPMPR0`@HPO�Y0G*JLR]+ � F�ZNRck�]�ü.R�HgZmOm`ZÐ$Ë{Ë UaJ
Udk$(fO*T*R^`DrÍUdHPZ
}�É:Ò�É$ÃÏö�b{v�Æ8UHéN]brÍZmR0MPRo}�É:Ò�É$ÃÏö�b{v�Æ8UHé.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`]Ð!Ë!Ë �

� �$÷��í÷�ñ!��ñS÷�ó9ð�� ô×õB� ñSó�i�ó9õ�òjöY�%���J���ë��k��'ò���ð��0k±�/ñS÷Ló9ð
F�ZmRcMPR¢GfMPR¢ùXUXü.U�H<GiHgUdO*kjJ?UdkåHgZNR¢Y�KmMPMPR0kSH?UXü.ýmùXRcü.RckSH<GiHgUdO*kåOfÿ×O*KNM?ü.UXW*MgGiHgUdO*k#JPY�ZmRcü.R �
e5OtJ�HDOfÿ8HgZmR(ùdUXü.UdH<GIHgUXO*kNJ�GfMPR�R^JPJLR0kSHPUaGfùXùdû#`bKNR HgO#JLO*KmMgY�R� �ùdR�(*Rcù�HgMgGfkNJLùaGiHgUdO*k � F�ZmRcMPR� 
ÿ½O*MPRf]jJPUdü.UXùaGfMÍùXUXü.U�H<GiHgUdO*kNJ×GfýmýNùdû¢HPO.OiHgZmR0MÍü.UXW*MgGiHPUXO*k5JPY�ZNRcü.R0J�øNG*JLR^`�Ofk5JPOfKNMgY�R� ´ùdR�(tRcù
HPMgGfkjJLùXGiHgUXO*k �
F�ZmRcMPREGiMgR�HgZmMPR0REGfMPR0G*J�UXk�G�ýNMPO*WfMgGfü ÿ½MPO*ü rÍZNUXY�Z�G$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<GiHPUaY8UdkNUdHPUaGfùdUXqcR0MK6
) UXk5Gfk(UXkNJ�H<GfkNY�REUXkmUdHPUaGfùXUdq0RcMc]jGfkN`
) UXk5GDY�O*kNJ�HgMPKNY�HPO*M

8 HÍUXJÍ`bU�O�Y�KNù�HÍHPO.MPR0JLKmü.R8UXk�G.Y�ùaGfJgJsO*MÍUdkjJ�H<GikjY�REUdkNU�HgUaGfùdUXqcR0M�øÌR0YcGfKNJPR8UdHÍUaJÍ`bU�O�Y�KmùdH�ÿÓOfMG8KNJPRcM9ýmMPO*W*MgGiü HgOEMPR0YcO*kNJ�HgMPKNY�H�HgZmRÍR�T�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�T�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 � 8 ÿ�G�ùXObY<TZNG*J×øÌRcRck5G*Y�WVKmUXMPR0`(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 �

� �q��ò?�<ó�ò?� ��ð�ö��

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�(*RcMgGfùx.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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HPZjGiH/OfÿNHgZmRpO*MPUXW*UdkjGiùSýNMPOfW*MgGfüDJ � e@UdW*MgGiHgUdO*k'`bOVR^J ��
�
 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$ 
JLRcMLHgUXOfkÔUXJDHgRckj`ÎHgOþøÌR	ZNUdW*Z �V× O*M.HgZmRZWVKmUaY<T4JLO*MLH�Gikj`ß�� �WtKNRcRck GfýmýmùXUaYcGiHPUXO*kNJ�]¤HgZmR
RcùaGiýjJLR0`@HgUdü.R^J8rsRcMPR.GiýNýmMPO��SUXüDGiHgRcùdû = -{z7ZmUXW*ZmRcMEHgZNGfk@HgZmOtJLR'Ofÿ¤HPZNR�O*MPUXWfUXkNGfù9GfýmýNùXUN 
YcGiHPUXO*kNJ � rÍUaY�ZNGfMg`NJDUXJ�Gåü.R0`mUdKNüM ´JPY0GiùXR@ø�RckjY<ZmüDGfMPT4ýNMPOfW*MgGfü"JLUXü'KmùaGIHgUXkmWåHPZNR@H<G*JLT
`bUaJLýNGiH<Y�ZmR0M UXk#GfkþO*ýjR0MgGiHPUXkmW	JLûbJ�HgRcü ��X RcùdHgG } ùdKNR � Ö � UaJ G5ü.R0`mUdKNüM ´JPY0GiùXR¢Y�O*kjJ�HgMgGiUXkSHJLO*ù�(VRcMBøÌRckNY�ZNüDGiMgT8ýmMPO*W*MgGfü 4�GiøÌO*KbHV+�-�-�-×ùdUXkmR^J>UXk HgZmR¤Y0G*JLR¤Ofÿ�.tG2(iGH6 � .tG2(fGV(VRcMgJLUXO*kNJoOfÿ
rÍUaY�ZNGfMg`mJ×GfkN` X Rcù�H<G } ùdKNR�GfMPR$G2(iGfUdùaGfømùXR rÍU�HgZ@HPZNR$JLO*KmMgY�R�Y�Ob`mR ÿ½MPO*ü QSKmkúe5UaY�MPOtJLûbJ< 
HPR0üDJg >GiøÌO*MgGiHgOfMPUXR0J � +,& � � 4�rÍUaY�ZNGfMg`mJ'ZNG*J'JPR�(tR0k¤(fGfMPUXGfkVH<J � >þR�KNJLR0` HgZmR�O*kmR5YcGfùdùXR0`
RPMPUaY�ZjGiMg`NJ W*UdøNøjO*kjJ0S � 6
F�ZmR5W*MPOir�HgZ�UXkÔY�OS`mR	JLUXqcR	`bKNR5HPOþýmMPO*W*MgGfü
HgMgGfkNJLÿ½O*MPüDGiHgUdO*k UaJ¢GfùXJPO#JPZmOfrÍk4UXk

F/GføNùdRª+ � F�ZmR�WfMPOfr�HgZ5MgGiHPR'rsG*J�ùdR0JgJ×HgZNGfk	H�rÍUXYcR$R��mY�RcýmH�ÿ½O*M�HgZmR × UXøÌO*kNG*YcY�U/ü.R�HgZmOm`
Gikj`ÑrÍUaYgZjGfMg`mJ�]�ømKmH R�(VRck@UXkúHPZNR0JLRDYcG*JLR^J�UdH rÍGfJ8ùXR0JPJ�HPZjGfk % HPUXü.R0J � 8 k	W*RckNRcMgGfùÓ]�HgZNRY�OS`bR?JPUdq0REW*MPOir×JsUXk(ýmMPO*ýÌO*MLHPUXO*k�HgO�HgZmR?J0WVKNGfMPR OfÿBHgZmR?`mRcýbHgZ(Ofÿ>HPZNR ùdOSOfýjJ �
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× O*M8YcOfü.ýjGfMPUXJPOfko]�rsR'GiýNýmùXUdR^`@HgZNR'l�MgG*Y�ZmkmR'JPY�ZmR0ü.R?HgO].tG,(fG¢GfkN`úü.R0G*JLKNMPR0`@HPZNR
R��SR^Y�KbHgUXO*kDý�RcMLÿ½O*MPüDGfkNYcR � l�JpJPZmOfr�k.UXk�F�GfømùXR = ]*HgZmR�`mUdMPR^Y�H¤G*`mOfýmHgUdO*kDOfÿ�HgZmR�l�MgG*Y�ZmkNR
JPY�ZmR0ü.R¢HgO¦.tG�(IGúY0GfKNJLR0J�GåY�O*kNJLUa`bR0MgGiøNùdR(ýÌRcMLÿÓOfMPüDGfkjY�R(ùdOtJPJ � F�ZmR(RcùaGfýNJLR^`#HgUXü.R ÿÓO*M
R��SR^Y�KbHgUXkmW�G'ü.R�HgZmOb`¢HgMgGfkNJLÿ½O*MPü.R0`�øbû�KjJLUXkmW'HgZNR l�MgG*Y�ZmkNREJgY<ZmRcü.RErÍGfJÍGføÌO*KbHÍHPrÍUXYcR



HPZjGiH�OfÿEHgZmR5O*MPUdW*UXkNGfù�üDR�HgZmOS` � F�ZmR5O�(fRcMPZmR^Gf`NJ�YcGfk�ø�R(MgOfKNWfZNùXûÎ`bUI(VUa`mR0`ÎUdkbHPO HLrsO
ýNGfMLH<J � F�ZNR P MgJLH�GfkN`@üDG�3POfM�O�(fRcMPZNR0G*`(UaJÍHPZNR�Y�OtJ�H�Ofÿ P Rcùa`5JLRcùXR0Y�HPUXO*k � F�ZmR$JLR^Y�O*kN`(UaJ
HPZNR?Y�OtJ�HÍOfÿ�GfùdùXOSY0GIHgUXkmW�J�H<GIHgR O*ø{3LR^Y�H<J×GIH×HgZmREZmR0G*`�Ofÿ/HgZmREü.R�HgZmOb` �
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¤ iV�p�¥�ok<�¦�3óln8÷�k±�¦§¨����kL÷Lö��/ñb÷�ó9ð��
F�ZmR$HPrpO¢ýmZNOfHPO*W*MgGfýmZNJ8UXk × UXW � = JLZmOir HPZNMPRcR'GfýNýmùXUXY0GIHgUXO*kNJ�ü.UXW*MgGiHgUdkNW øjRcHLrpR0Rck5HPr¤O
Y�O*ü.ýmKbHgRcMgJ � F�ZNRúGfýmýmùXUaYcGiHgUdO*kNJ�GfMPR@HgZmR	W*MgGfýmZ�ùXGiû*O*KbH ýmMPO*W*MgGfü"UdkjY�ùXKN`bR^` UXkµ. Xo©
GfJ'Gú`bRcü.OúGfýmýNùdUaYcGiHgUXOfko]�HPZNR�HgOirsRcM$Ofÿ�_�GfkmO*U�]�Gfkj`¤WVKmUaY<TåJLO*MLHgUXkmW � F�ZmR ùaGiHPHPR0M$HLrsO
GiýNýmùXUXY0GiHPUXO*kNJ¢GfMPR	rÍMPUdHPHPR0k KNJPUdkNW#Y�O*k$(fR0kVHPUXO*kNGfù×MPR^Y�KmMgJLUI(VR�ÿÓKmkjY�HgUdO*kNJ � >#R(KjJLR0`ÎHPrsO
ZmOtJ�H<J�]�Gikj`úHPZNR¢GfýmýmùXUaYcGiHgUdO*kNJ?ü.UXW*MgGiHgR0` ÿ½MPO*ü O*kmRDHgO(HgZNR.OfHgZmR0M$GiH'`bU�T�RcMPRckbHEHPUXü.R0J �
Î9G*Y�ZDGfýmýNùdUaYcGiHgUXOfk�ZNG*`DGErÍUXkN`mOir 4�Gik�UdkjJ�H<GfkNY�R�Ofÿ{3gG,(fG � G0r�H ��× MgGfü.R×Y�ùaGfJgJ	6 � } R0YcGfKjJLR�GrÍUdkj`bOfr#UXJ9JPRcMPUaGiùXUXq0GfømùXRf]fUdHpYcGfk.øÌR�HgMgGikjJLü.UdHLHgR0`$HgO G8MPRcü.OfHPRÍZNOtJ�H9øSû?KNJPUdkNWs.tG�(IG�r×e 8 �>ÔZmR0k G¤(SUXJPUdøNùdRårÍUXkN`bOir UaJ¢HgMgGfkNJLü.UdHPHgR0` HgOÎG MPRcü.OfHgRåZmOtJ�H(øbû�KNJLUXkmWÔ.VG2(iG�r×e 8 ]HPZNR¢rÍUXkN`bOir-JLHPUXùXùsMPRcüDGfUdkjJ$GiH$HgZmR�`bRcýjGiMLHgKNMPR¢ZmOtJ�H'GfkN`åHgZmR ü.O2(*R^`årÍUdkj`bOIr-UaJ$kNOiH
üDGiýNýÌR0` O*k HPZNR.`mUXJPýmùaGIû@OfÿsHgZmRD`bR0JLHPUXkjGIHgUXO*k ZNOtJ�H$GfKbHgO*üDGiHgUXY0GiùXùXû � F�ZmR0MPR�ÿ½O*MPR*]orÍZmRck
GikåGfýmýNùdUaYcGiHgUXOfk ü.UXW*MgGIHgR0Jc]oHgZmR.rÍUdkj`bOfr MPRcüDGfUXkmUXkmW(GiHEHgZmRD`bR0ýNGfMLHPKNMPRDZmOtJ�H ü'KNJLHEøjR
R��SýNùdUaY�UdHgùXû#`mRcùXR�HgR0`�]¤Gikj`#HgZNR�rÍUXkN`bOir GiH.HgZmR5`bR0JLHPUXkNGiHgUXO*k4ZNO*JLHDü'KNJ�H'ø�R(R��býmùXUXYcU�HgùXû
üDGiýNýÌR0` � F�ZNUXJ.ø�RcZjG,(SUdO*MDUXJDJLUXü.ýmùXû UXü.ýmùXRcü.RckbHPR^`#øbûþKNJPUdkNW;ä:Ë#Gikj`;Í!Å:é!Ë:È2ê � FsZNR
Y�OS`bREÿÓMgGfWfü.R0kSHsHgZNGiH�`bR0ùdRcHPR^J�HPZNR8rÍUXkN`mOir GIHÍHPZNR `mRcýNGfMLHgKmMPR ZNO*JLHÍUaJÍG*J�ÿÓOfùXùXOIr×J �
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>ÔZmR0k GfkåGfýmýmùXUaYcGiHgUdO*k ü.UXWfMgGiHgR0J�]�HgZmRDY�O*kSHgMPO*ù�GiHEHgZmR'`mRcýNGfMLHgKmMPR.ZmOtJ�H?R��SUdH<J�HgZNR'KNk$ 
`bOSY�T JLHgGiHgRcü.R0kSH�JLZNOirÍk5GføÌO�(tR � F�ZmR$YcOS`bR$ÿ½MgGfW*ü.RckVH×HgZjGIH�üDGfýNJÍHgZmR?rÍUXkN`mOir GiH×HgZmR
`bR0JLHPUXkNGiHgUXOfk(ZNO*JLHÍUaJÍG*J�ÿÓOfùXùXOIr×J �

´ «µ­�Ùi¶*¯�¿t»<µ*¬I¿t»0«�µ$²:³
¯<±t«c¸Ç­	²:³



8 ÿ�ü.UdW*MgGiHgUdO*k(JLKjYcY�RcR^`mJ�]�wNv�Ë{ªg÷�ø$UaJsR��SR^Y�KbHgR0`(GiHÍHgZmR `bR^J�HgUdkjGiHPUXO*k �
8 k?HgZmRsùdRcÿ\H�ýmUaY�HgKmMPR�Ofÿ × UdW � = ]fGiùXùSHgZmR�GfýmýmùXUaYcGiHPUXO*kNJ�GfMPR¤MPKmkNkmUXkmW8O*k$HPZNR¤ZNO*JLH�rÍZmOtJLRü.OfkNU�HgO*M�UaJÍJLZmOfrÍk Ofk HgZmR8ùdRcÿ\H � 8 k HPZNR8MPUXW*ZSH�ýmUaY�HgKmMPR*]N_�GfkNOfUoGfkj`âWVKmUaY�T�JLO*MLHgUdkNW�ZNG�(*Rü.UdW*MgGiHgR0` HgO�HgZmR MPUXWfZSH�ZNOtJ�H �

î�« ¬ ó9ð8ö­kLõB�V÷Ló9ð

>þR�ZjG,(*R�`mR�(tR0ùdO*ýjR0`úùXGfkNWfKjGfWfR.Y�O*kNJLHPMPKjY�H<J�ÿÓO*ME`bR^JPY�MPUXømUXkmW(YcOfkbHPMPO*ùXùaGiøNùdR$HPMgGfkjJLýNGfMPRckSH
ü.UdW*MgGiHgUdO*kåGfkN`úU�H<JEý�O*MLHgGføNùdRDGfkN`úR�O�Y�UXRckbH8UXü.ýNùdRcü.R0kVHgGiHgUXOfkúøNG*JLR^` O*kÑ.tG2(fG JLO*KmMgY�R� 
Y�OS`bR� �ùXR�(tR0ù�HPMgGfkjJ�ÿ½O*MPüDGiHgUdO*k � F�ZmREHgMgGfkNJLùaGiHPR^`5Y�OS`mR?YcGfk(MPKmk(O*k5Gikmû .tG2(iG'UXkVHgRcMPýmMPRcHPR0M
Gikj`DøÌR�Y�O*ü.ýNUdùXR0`.øbû'Gikmû�3LKjJ�H0 �UXk$ �HgUXü.R�Y�O*ü.ýmUXùXRcM � �×R�(tRcMLHgZmR0ùdR^JPJ�]*UdHsKNJLKjGfùdùXû�MPKNkNJpO*kNùdû
GiøÌO*KbH = -Hz�JPùdOfrpR0M�HgZNGfkEHgZmR�O*MPUXWfUXkNGfùVY�Ob`mR � F�ZNR�HPMgGfkjJ�ÿ½O*MPüDGiHgUdO*k?GfùXW*O*MPU�HgZmü 4±+,6jHgMgGfkNJ< 
ùXGiHgR0J>HPZNR¤ü.R�HgZNOS`?UXkVHgO�G�ÿ½O*MPü HgZNGiH/üDGiTVR0JBUdH�MPR0JLHgGfMLH<GfømùXR9ÿ½MgOfü Gikmû8OfÿmUdH<J/JLHgGiHgRcü.RckbHgJc]
4 = 6 UdkjJLRcMLH<J�YcOS`bR�ÿÓO*M�JPG2(SUXkmW5Gfkj`åMPR0J�HgO*MPUXkmW@HPZNRª(*GfùdKNR0J OfÿÍùXObYcGfùë(*GiMPUaGfømùXR0J�]/GfkN`ß4 % 6
UdkjJLRcMLH<J×Y�OS`mREÿ½O*M�MPR^Y�O*kNJ�HgMPKNY�HPUXkmW.HgZmR?YcGfùXùdUXkmW�J�H<G*YgT¢Gfkj`¢HgZNR `mûVkjGfü.UXY8R��SHPR0kSH<JsOfÿ>HgZmR
HPMPû{ ´GfkN`$ ´YcGiH<Y�Z�JLHgGiHgRcü.RckbHgJ � F�ZmRsHPMgGfkjJLùaGIHgO*M9UXJ�rÍMPUdHLHgRck.UXkDQVH<GfkN`mGfMg`.e� 5GfkN`�UaJ9G,(fGfUdù� 
GiøNùdR UXk HPZNR ýmKmøNùdUaY `bO*üDGfUXk � + =2� �
F>MgGfkjJ�ÿ½R0MPRckNY�R(Ofÿ ����\����	��E HgZmMPR^Gf`NJ�GIH GúHgUXü.R5UXJDkmOfH�JLKmýNýÌOfMLHgR0`ÎUXk�O*KmM¢Y�KmMPMPR0kSH

ü.UdW*MgGiHgUdO*k5JPY<ZNRcü.Rf]møNKbHÍr�R�ø�R0ùdUXR�(*R8HgZNGiH×UdH×YcGfk(øÌR Gf`N`bR0`�øbû�JPUdü.ýNùdû¢R��VHgRckj`bUXkmW�HgZmR
JPY�ZmR0ü.R �
l×ùdHgZmO*KmW*Z�O*KmM JPY�ZNRcü.R@GfkN` ×�
Kmkmÿ½MPOVY�TfRck�� J � & � r�RcMPR5`bR�(tRcùXO*ýNR^`�Udkj`bRcýÌRckj`bRckSHgùXûf]

øjOfHgZþGfMPR'øjG*JLR0` O*k¦.tG2(iG�JLO*KNMgY�R� ´YcOS`bR.HgMgGfkNJLùaGiHgUdO*kåGfkN` KNJPR'R��bY�R0ýbHgUdO*kåZjGikj`bùXUdkNW HgO
HPMgGfkjJLü.UdHoHgZmR9R��bR0YcKbHgUdO*k�J�H<GfY<T � l�k?UXü.ýÌOfMLH<GfkSH>`bU�T�RcMPRckjY�R9øÌR�HLrsRcR0k8HPZNRcü UXJoUXkEHgZmR9rÍGIû
HPZjGiHsü.RcHPZNOS`¢R��SR^Y�KbHgUXO*k¢UaJ¤MPR^JLKmü.R^` � 8 k ×�
Kmkmÿ½MPOVY�TfRck�� JsJPY�ZmR0ü.Rf]bG�JLO� ´YcGfùXùdR^` ����
�� ® C ����EýmMPO*W*MgGiü Y�O*KmkSHgRcM¤UaJ¤KjJLR0`�HgO'JLTSUdý HgZmREY�OS`bR�ÿ½MgGfW*ü.RckSH<J9HgZNGiH�ZjG2(fR8øjR0Rck GfùXMPR0G*`bûDR��bR� 
Y�KbHgR0` � l�k@G*`m`mU�HgUXO*kNGfù>Y�Om`bR ÿÓMgGfWfü.R0kSHÍHgZNGiHEY�ZmR0YgTbJ×rÍZmR�HgZNRcM×HPZNR�Y�KNMPMPRckVH�JLHgGiHgRcü.R0kSH
JLZmO*Kmùa`Îø�R@JLTSUdýNýjR^`�UaJ.UXkNJPRcMLHgR0`ÎÿÓO*MDR0G*Y�Z�J�H<GiHgRcü.RckSH � 4�QSKjYcY�R0JgJLUI(tR@J�H<GiHgRcü.RckVH<J�YcGfk
øjR'W*MPOfKNýÌR0`@Udÿ�HgZNRcû@`bO kmOfH8UXkNY�ùXKN`mR�ü.UXW*MgGIHgO*MPû(ü.R�HgZmOb`@Udk$(tOVYcGiHgUdO*kNJ � 6 c KmMEJPY�ZNRcü.R
`bOVR0J kNOiH$kmRcR^`åJLKNY�ZåY<ZmR^Y<TVUXkmWm]oømKmH?UXkþJLO*ü.R�YcG*JLR0Jc]>G(YcOfü.ýÌO*Kmkj`åJ�H<GIHgRcüDRckVH kmR0R0`mJ
HPO5øÌR.KNkbÿÓOfùa`bR^` � 8 kþJPG2(VUXkmW5G(J�H<GiHgRf] ×�
Kmkmÿ½MPOVY�TfR0kÇ��JEJgY�ZmRcü.R.UXkNJLR0MLHgJ?G*`m`mU�HgUXO*kNGfù9Y�Om`bRHPZjGiHpMPR0YcOfMg`NJ�HgZmR�(fGfùdKNR0J�Ofÿ�ùXObYcGfù�(iGfMPUaGfømùXR0J�UXkSHPOEHgZmR�J�H<GiHgR×Ofø!3LR0Y�H9ÿÓOfMpR0G*Y�Z.ü.UXW*MgGiHPO*MPû
�b��
	�:
2���©��\�
 C ��
���
���� 8 k.Y�O*kSHgMgGfJLHc]fG*`m`mU�HgUXO*kNGfùmY�OS`mRsUaJ�UdkjJLRcMLHgR0`$ÿÓOfM�R0G*Y�Z �b��
	�:
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