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kÁw U _qa.r�X T ZdXVrÂWYÃVw U s \DU wÅÄ r�XvabZd¬ c WYw�r�abZ TVUyghU _bajWY¬ U XÆÄÇW \Vc WYr�a xV\ _ U T Z c n \ w UdcÈT WYXD_ TVU
_qr�Ã3n`XVX U _ g n`X T r�aqrtn`XD_y_jWYXD_ÈwÅÄÇWYr TVU�U a£w U _bn \ aqr U X T Ä \ X ghUdc ajWYr�XÉXDn p Ã cbU�TVU}x3Udc _bn`XVX U _
a c W ® WYr�w�wÂWYXvaÈabn \ a U _#W \ËÊ°ÌÎÍ7Ï5Ð X UÒÑ(U a�Ó TVU XDn p Ã cbUd\�Ô�gjiDUdcbgjiDUd\Vc _#n`XvaÈ_ \�Õ a cbUyxVc Zh_ U Xvab_x n \Vc s \DU w U,xVc n �qU a xV\ rt_b_ U W ® WYX ghUÒcCT WYXD_Öw U _ p�U r�w�w Ud\VcbU _ g n`X T r�aqrtn`XD_ x n�_j_qr�ÃVw U _ Ï

× n \ a T ÄÇWYÃ3n cbT Ó �ØU aqr U XD_ x W c aqr gd\ w�rtÙ cbUdp�U Xva�Ú cbUdp�Udcbg r Udc^] r gjiDU w ] n cq® WYXÆÓ p n`X T r ²cbUhg a Ud\Vc[TVU _qajWY¬ U Ó7s \ r¶WÈ_ \}p�UÛp�U aqa cbU Ú�wÅÄÇWYrt_ U mÜn c a c W x r TVUdp�U Xva Ï<Ý W g n`XVX�WYrt_b_jWYX ghU.TVU _
_qÞ�_qabÙ p�U _ g n p.x w UÒÔ�U _ U aßw U _ UÒÔ�x w�r g WYaqrtn`XD_[s \ Ä r�w p Ä U XQW�mÜWYr�a U _ p Äàn`Xva x3Udcqp rt_ TVU@c W x r TVUÒ²p�U Xva p ÄÇW ghg n \ a \Vp�Uhc W \�Ô�xVc n`ÃVwtÙ p�U _ x n�_bZh_ x W c w U@xVc n �qU a Ï(á W c WYr�w�w Ud\Vc _âÓ(r�w5W£_ \�p ÄÇW x�²xVcbU X T�cbU w U _ p Zda i n T n`wtn`¬�r U _ TVU#cbUhgjiDUdcbgjiDU Ú}W T n x a Udc�U a�W�_ \ãÕ a cbU Ú p n`XäZ g n \ a U W \�Ôp n p�U Xvab_Cn`å � Ä U X^W ® WYrt_ÖÃ U _bn`r�X�WBæDX TVU,p ÄÇWYr TVUdc Ú xVcbU X T�cbU w U _ p�U r�w�w Ud\VcbU _ T Z g rt_qrtn`XD_ Ï

ç U _bn \Vi WYr�a U W \ _b_qr cbUdp�Udcbg r UdcèÐ½p.p WYX \DU w�w U�éÆU Ã i W c Ó(êßWYëhr p�u WYabÙh_ U aßêCr g n`wÂW`_ Ýìgji W ²
Ã�WYX U w1s \ r5n`Xvaèabn \`� n \Vc _í_ \îc Z x n`X T�cbU WYr p WYÃVw Udp�U Xva@Ú gji W gd\ X U�TVU�p�U _ès \DU _qaqrtn`XD_�Ó(XDn ²
ajW p.p�U Xvafwtn c _bs \DU[]ïÏV] n cq® WYX^ZdajWYr�aCWYÃD_ U Xva ÏDá W c WYr�w�w Ud\Vc _�ÓVw Ud\Vc�cbU w Uhg a \VcbUèTVU[ghUßc W xVx n c a
_ U _jn`XvafW ® Z c Z U _%mÜn c afW xVxVc Z g rÂWYÃVw U _ Ï

Ð X�æDXÆÓ �qU aqr U XD_�Ú�X U£x W`_.n \ ÃVw�r Udc�p�U _ g W p W c W TVU _�_qajWY¬�rÂWYr cbU _�WYr�XD_qrÖs \DU abn \ a U _.w U _x3Udc _bn`XDX U _@W ®°Uhg s \ r � ÄÇWYr x W c ajWY¬>Z TVU _ cbUdx W`_�Ó TVU _ g WBmoZh_ U a TVU _ T rt_ gd\ _b_qrtn`XD_ Ï»ðñU _ x3U aqr�ab_p n p�U Xvab_�WY¬ c Z�WYÃVw U _ U a U X c r gji rt_b_9WYXvab_f_bn`Xva x n \Vc Ã U W \Dg n \Vx}T WYXD_�w U,x wÂWYrt_qr c s \DUñ� ÄÇWYr xVc rt_
Ú@a c W ® WYr�w�w Udc�Ï
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� Ï � é W g n`X�æÀWYX ghUèT WYXD_Öw U _ c Zh_ U W \�Ô W T i n g�Ï,Ï[Ï[Ï,Ï[Ï[Ï,Ï[Ï[Ï,Ï[Ï[Ï[Ï,Ï[Ï[Ï,Ï �
� ÏÇ� é U _ c Zh_ U W \�Ô _bn g rÂW \�Ô U a�w U _Ö¬ c W xViDU _CWYwtZ�WYabn`r cbU _ Ï[Ï[Ï,Ï[Ï[Ï,Ï[Ï[Ï[Ï,Ï[Ï[Ï,Ï ±

� ÏÇ��Ï � éÆU _ c Zh_ U W \�Ô _bn g rÂW \�ÔÈÏ[Ï[Ï[Ï,Ï[Ï[Ï,Ï[Ï[Ï,Ï[Ï[Ï,Ï[Ï[Ï,Ï[Ï[Ï[Ï,Ï[Ï[Ï,Ï ±
� ÏÇ��Ï � éÆU,p n T Ùdw U[T Ä Ð½cjT@? _ U a e ZdXvÞìr Ï[Ï,Ï[Ï[Ï,Ï[Ï[Ï,Ï[Ï[Ï,Ï[Ï[Ï[Ï,Ï[Ï[Ï,Ï �
� ÏÇ��ÏÇ� éÆU _,¬ c W xViDU _èÚ T rt_ba c r�Ã \ aqrtn`X TVU@TVU ¬ c Zh_,æ Ô Z U _ \ r ® WYXva \ X U wtn`r TVUxV\ rt_b_jWYX ghU Ï[Ï,Ï[Ï[Ï,Ï[Ï[Ï[Ï,Ï[Ï[Ï,Ï[Ï[Ï,Ï[Ï[Ï,Ï[Ï[Ï,Ï[Ï[Ï[Ï,Ï[Ï[Ï,Ï A

B C ��D»ûBü�ú�ü(ÿ>ü �2�^ý��^ÿ>üÀùFEG�Dù ÿ9� H
� Ï � é Äàn�_b_jWYa \VcbU[TV\ p n T Ùdw U^Ï[Ï[Ï,Ï[Ï[Ï[Ï,Ï[Ï[Ï,Ï[Ï[Ï,Ï[Ï[Ï,Ï[Ï[Ï,Ï[Ï[Ï[Ï,Ï[Ï[Ï,Ï I

� Ï � Ï � J X U abn`ajWYw U[T Z ghU Xva c WYw�rt_jWYaqrtn`X Ï[Ï,Ï[Ï[Ï,Ï[Ï[Ï,Ï[Ï[Ï,Ï[Ï[Ï[Ï,Ï[Ï[Ï,Ï I
� Ï � Ï � éÆU _ gdc r�abÙ cbU _ TVU[g n`XVæÀWYX ghU�Ï,Ï[Ï[Ï,Ï[Ï[Ï,Ï[Ï[Ï,Ï[Ï[Ï,Ï[Ï[Ï[Ï,Ï[Ï[Ï,Ï � �

� Ï � é W@¬ U _qaqrtn`X TVU _jW T ÞvX�W p rts \DU�Ï[Ï[Ï,Ï[Ï[Ï,Ï[Ï[Ï,Ï[Ï[Ï,Ï[Ï[Ï,Ï[Ï[Ï[Ï,Ï[Ï[Ï,Ï � �
� Ï � Ï � éÆU _ xVcbUdp r Udc _ x W`_ Ï,Ï[Ï[Ï[Ï,Ï[Ï[Ï,Ï[Ï[Ï,Ï[Ï[Ï,Ï[Ï[Ï,Ï[Ï[Ï[Ï,Ï[Ï[Ï,Ï � �
� Ï � Ï � éÆU,p WYr�Xvaqr U X TVU _ T n`XVXDZ U _ U aÖw Ud\Vc Z ® n`w \ aqrtn`X Ï[Ï[Ï,Ï[Ï[Ï[Ï,Ï[Ï[Ï,Ï � �

� Ï � Ï � Ï � é U _�XDn`a U _ TVU[g n`X�æÀWYX ghUäÏ[Ï[Ï,Ï[Ï[Ï,Ï[Ï[Ï,Ï[Ï[Ï[Ï,Ï[Ï[Ï,Ï � �
� Ï � Ï � Ï � é U _�r�X T r ghU _ TVU[g n`X�æÀWYX ghUèU Xyw U _ÖXDn`a U _ TVU[g n`X�æÀWYX ghU Ï,Ï � �
� Ï � Ï � ÏÇ� é U _�r�X T r ghU _ TVU[g n`X�æÀWYX ghUèU Xyw U _Öw�rt_qa U _ TVU,g n`X�æÀWYX ghU�Ï,Ï � �

� C ��������	�þ��2��ú��ÎüÀù��K�>ú����&�Dù���MLN���^ý����2�vþ<û���û����âþ�� ú���ú�� �0O
��Ï � é U _qr pí\ wÂWYa Ud\Vc©Ï,Ï[Ï[Ï,Ï[Ï[Ï,Ï[Ï[Ï[Ï,Ï[Ï[Ï,Ï[Ï[Ï,Ï[Ï[Ï,Ï[Ï[Ï,Ï[Ï[Ï[Ï,Ï[Ï[Ï,Ï � A
��Ï � é U _�_br pí\ wÂWYaqrtn`XD_ U a�wÅÄÇWYX�WYw�Þì_ U[TVU w Ud\Vc _ c Zh_ \ w�ajWYab_ Ï[Ï,Ï[Ï[Ï,Ï[Ï[Ï[Ï,Ï[Ï[Ï,Ï ��P

��Ï � Ï � é W g n i Z cbU X ghU ¬>ZdXDZ c WYw UèT�\yxVc n`abn g n`w U¥Ï,Ï[Ï[Ï,Ï[Ï[Ï,Ï[Ï[Ï[Ï,Ï[Ï[Ï,Ï ��P
��Ï � Ï � é W c Zh_qrt_qajWYX ghU W \�Ô WYaqajW`s \DU _ Ï[Ï[Ï,Ï[Ï[Ï,Ï[Ï[Ï,Ï[Ï[Ï,Ï[Ï[Ï[Ï,Ï[Ï[Ï,Ï � ���Ï � Ï � Ï � é U _ g n>WYw�r�aqrtn`XD_$Ql_qr p.x w U _SR Ï[Ï,Ï[Ï[Ï,Ï[Ï[Ï,Ï[Ï[Ï[Ï,Ï[Ï[Ï,Ï � ���Ï � Ï � Ï � « U _fWYaqajW`s \DU _ x w \ _ xVc Z g r�_ U _ Ï,Ï[Ï[Ï,Ï[Ï[Ï,Ï[Ï[Ï[Ï,Ï[Ï[Ï,Ï � �

T ü3ù ÿ*�oþ����ÎüÀùU�>ú�DV�°û���DV�vÿ�ú��MW ��� B4X
YK�2ZG�2�Îü [�û��D�\��M� � ]
^ T û��*��ú��ÎüÀù�ý����_[�û��@D�\��*�_`�ý��2��ú�û��2Z»þ ú��ÎüÀù¢ý���ý���[�û����KE�aN��� �
Y C ������M[Àü�û"� ú�\�	
�*�.ý��^ý�L ùF�	b�McÆþ��yý»þd	îü(ý�e��2� �����
T C �îÿ>üf\F�vû��ìù ÿ9��ý!þg	Qü7ý�e��2� WF�
h C ����ÿ>ü4���� ú��ÎüÀù��,i�����	jDG�M���lk �ma
n C �jDV�°ûYÿ9��D ú��ÎüÀù�ýo�tþ<ùjiâÿ�\��9W@��%ý��qp1ûBüf�M��k aF�����
r C �îû��*�Vÿ�ú��MWF� ú��}ý»þg�sLN�hú�e�	
�:t��Vÿ9��`îþ»ùF��i�Z¶üf	qZV�:�Îü [ �2cÆþF��k auWF�



v�¼C¾�¸xwßözyí¹ ¾Àº(wf¼

{�|~}���3� 8"� 6�%��s% � ;�%z�>-@%�#(� �"� � #&896l%K%3���>-%3#&�>-V� -����%>���>-%3#&�>-%K631�� } %3�
6l% � /�5�/�-@'*%�'*%�#&8�#&�"�98"-�/ � 'F� 8"-0/ � -�5S� U a { 6l�"�4��5�6�/�5��"�j�>-%�#�% } 8"-0/ � % }�� %3-���%3�4/
8"���"5 � '*%�����/ � % } 5M� 6 �3� 5�/ � ��'*%�����/ � %z' � ����-@%>;_%>�4/2��'*%�����/ � %�10�"��f�>/�%s/ ��� �« r g aqrtn`XVX�WYr cbUèTVU wÅÄ ¯ g W T Z p r U m c WYX��WYrt_ U Ó�� �����
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_jWY¬ U WYÃVw U:� n \�x W`_�� Ï kÁw»mÜW \ a cbUdp W c s \DUdc s \DU Ó TDU mÜW"�hn`X�¬>ZdXDZ c WYw U Ó(wÂW g n`X�æÀWYX ghU s \DU XDn \ _x wÂW"�hn`XD_ U X \ X U@x3Udc _bn`XVX U X U@T Z x3U X T�x W`_ \ XVrts \DUdp�U Xva TVU XDn`a cjU@xVc n xVcbU.g n`XVX�WYrt_b_9WYX ghUTVUCghU w�w UÒ²Ág r p WYrt_%W \ _b_qr TVUCghU w�w U _ñs \DUfx n�_b_bÙ TVU Xvañw U _ x3Udc _bn`XVX U _%s \ rÀXDn \ _ U Xvabn \VcbU Xva�Úè_bn`X
_ \��ØU a Ï»ðñUhg r1r�w�w \ _qa cbU wÅÄ UÒÔ rt_qa U X ghUÈTVU wÂW T r Ñ7\ _qrtn`X TDU�g n`X�æÀWYX ghU#T WYXD_íwÂW ® r U�g n \Vc WYXva U�Ï kÁw
_ Udp ÃDw UÛT n`X gèc WYrt_bn`XVX�WYÃVw U s \DU w U _ c Zh_ U W \�Ô r�X�mÜn cqp WYaqrts \DU _ xVc n g Ù TVU Xva TVUèp WYXVrtÙ cbU r TVU X ²
aqrts \DU�Ï
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éÆU _ c Zh_ U W \�Ô W T^i n g n`Xva g n p.p�U X g Z.Ú Õ a cbU Zda \DT rtZh_ T WYXD_Cw U _ßWYXVXDZ U _ � I � ��x n \VcCc Z ²

_bn \�T�cbU w U _ xVc n`ÃVwtÙ p�U _Ör�X i Z cbU Xvab_fW \�Ô#g n p.pí\ XVr g WYaqrÂn`XD_f_ \Vc w U _ gji W p.x _ TVU Ã�WYajWYr�w�w U � � A   Ïé Ä n`Ã �ØUhg aqr m»ZdajWYr�a�WYwtn c _ TVU�T Z ®>U wtn xVx3Udc%\ X c Zh_ U W \#c W T rtn U Xva cbUßTVU _oQ p n`ÃVr�w U _SR � r ÏàU`Ï�TVU _%_bn`w ²T WYab_âÓ TVU _ ® Z i r gd\ w U _ ÏhÏhÏ � T rt_ x3Udc _bZh_%_ \Vcñ\ X#a Udcqc WYr X X UCx n�_j_bZ T WYXva�W \Dgd\ X U r�X�m c W ² _qa cq\Dg a \VcbUTVUfg n p.pí\ XVr g WYaqrtn`X Ï J X.a U w g n`Xva UÒÔ a U r�Xva UdcbT r�a5wÅÄ \ _jWY¬ UfTVU _ c Zh_ U W \�Ô�gdU w�w \ wÂWYr cbU _ g wÂW`_b_qrts \DU _T WYXD_íw U _js \DU wt_ gji W`s \DU�p n`ÃVr�w U#U _qa cbU w�rtZ#W \�Ô W \ a cbU _ x W c wÜÄ r�Xva UÒcbp Z T rtW`r cbU£T Ä \ X U _qajWYaqrtn`XghU Xva c WYw U�ÏÖé ÄÇW xVxVc n gjiDU r�X T rt_ x3U X�_jWYÃVw U}x n \Vc£p�U aqa cbU�U X x wÂW ghU�TVU _ c Zh_ U W \�Ô W T�i n g�U _qaT n`X g ajn`ajWYw UÒp�U Xìa T Z ghU Xva c WYw�rt_bZ U Ó ghU s \ r1_qr�¬�XVr æ U s \DU wtn c _bs \ Ä \ Xïr�X T r ® r T�\ A
®>Ud\ a g n p@²pí\ XVrts \DUdc W ®>UhgÈ\ XäW \ a cbU r�X T r ® r T�\ B

U a@s \DU wÂW x n c abZ U#c W T rtn TVU A X ÄàWYaba U r Xìa x W`_ B ÓwÅÄ \ aqr�w�rt_jWYaqrtn`X T Ä r�X T r ® r T�\ _ cbU wÂWYrt_ U _qaßr�X T rt_ x3U XD_jWYÃVw U�Ï(á W c WYr�w�w Ud\Vc _�Ó3wÂW p n`ÃVr�w�r�abZ T�\�c Zh_ U W \
r p.x w�rts \DUf\ X U abn x n`wtn`¬�r Ußgji WYXV¬ U WYXva U�U a \ X UCg n`XVX Uhg aqr ® r�abZCXDn`XÈ¬°W c WYXvaqr U�ÏVðñU _ TVUd\�Ô�xVc r�X ²g r x WYw U _ g n`Xva c WYr�Xva U _[r p.x n�_ U Xva[wÂW g n`XD_ Udcq® WYaqrtn`X TVU abn \ a U r�X�mÜn cqp WYaqrtn`XïW \ XVr ®°U W \ wtn g WYw ÏÐ X UÒÑ7U a�Ó gji W`s \DUfg n p.x n�_jWYXva U�T�\�c Zh_ U W \ÈT n`r�a p WYr�Xva U XVr c _ U _ xVc n xVcbU _ g n`XVX�WYrt_b_jWYX ghU _ñ_ \Vc
w U _CW \ a cbU _ Ïá W c WYr�w�w Ud\Vc _�Ó�wtn c _bs \ Äàn`X�Zda \DT r U w U _ c Zh_ U W \VÔ W T i n g Ó�r�w _�ÄÇW ® Ù cbU r�XvabZ cbU _j_jWYXva T ÄàZda \DT r UdcT r Ñ Z cbU Xvab_ p n T Ùdw U _ TVU ¬ c W xViDU _ g W x WYÃVw U _ TVU w U _ cbUdxVc Zh_ U Xva Udc ÓÀXDn`ajW p.p�U Xvaßw U _ [Àû��@DG\F���ÿ>üf	jDG�2�>ú�� U a,w U _ [�û��@D�\��*�®`äýG�2�hú�û"�MZ!þ ú�� ü3ùËý��Qý��*[Àû�����E�aN���b�âþ��mW@�Dù7úyþ»ùF�b�Îüf�Cý��
D!þ��2�����Dù ÿ9� Ï1ðñU _ TVUdc XVr Udc _È_jn`Xva \ X p nâÞ U X TDUyg W c W g abZ c rt_ Udc w U _ c Zh_ U W \�Ô¢T Ä r�Xva Udc W g aqrtn`X
_bn g rÂWYw U[T n`Xvafw U _ c Zh_ U W \�Ô W T i n g _bn`XvaÖ¬>ZdXDZ c WYw Udp�U Xìafa c Ùh_ xVc n gjiDU _ Ï

éÆU _qajWY¬ U s \DU[� ÄÇWYr UÒÑ(Uhg a \ Z#_�Ä r�XD_ gdc r�a T WYXD_Ûw UÈg W T�cbU£TVU wÅÄàZda \DTVU£TVU _Û_qÞ�_qabÙ p�U _ g n p@²x w UÒÔVU _ Ï J X �sLN�hú�e�	j�yÿ>üf	jDG�M�*aN� U _qa \ X _qÞì_babÙ p�U�T WYXD_%w U s \DU w TVU _Ön`Ã �ØU ab_%r�Xva Udc WY¬�rt_b_ U Xva
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w U _ \ XD_[W ®>Uhg w U _,W \ a cbU _ ® rÂW TVU _ c Ùd¬�w U _ T Ä r�Xva Udc W g aqrtn`Xîwtn g WYw U _ U aßs \ r xVc n T�\ r�a TVU _ c Zh_ \ w ²
ajWYab_ ® rt_qr�ÃVw U _�W \ XVr ®°U W \ ¬�wtn`Ã�WYw!s \ r X U[x3Ud\V®°U Xva Õ a cbUèT r cbUhg a Udp�U Xva T Z T�\ r�ab_ TVU wÂW�_qr p.x w U�Ø\�Ô a9W x n�_qr�aqrtn`X TVU _Ör�Xva Udc W g aqrtn`XD_fwtn g WYw U _ ÏðñU a c W ® WYr�w g n`X�_qrt_qa U#U X wÅÄàZda \DTVU£U aÛwtW ® WYw�r T WYaqrtn`X x W c _qr pí\ wÂWYaqrtn`XD_ T Ä \ X p n T Ùdw U TVUT r Ñ7\ _qrtn`X TVU wÂW g n`X�æÀWYX ghUCx n \Vc w U _ c Zh_ U W \�Ô W T�i n g Ó TVU�p WYXVrtÙ cbU Ú[Z ® WYw \DUdc w U _ñW ® WYXvajWY¬ U _U a,w U _ßr�X g n`X ® ZdXVr U Xvab_ T�\�xVc r�X g r x3U�TVU@T r Ñ7\ _qrtn`X Ï(á n \Vc[ghU mÅWYr cbU Ó3XDn`a cbU n`Ã �qUhg aqr mÖW#ZdabZ TVUp�U aqa cbU[U X x wÂW ghUß\ X xVc n`abn g n`w U,TVU,g n`X�æÀWYX ghU _qr p.x w U,U a T ÞìX�W p rts \DU�Ï « WYXD_ ghUßxVc n`abn g n`w U Ó
wÂW}XDn`aqrtn`X TVU g n`X�æÀWYX ghU^U _qa�Ú�wÂW�mÜn`rt_ ghU w�w UyU Xäw U _ x3Udc _bn`XVX U _ U w�w U _ ²Åp�Õdp�U _ p WYrt_�W \ _b_qrghU w�w U�U XQw U _ g n`XVX�WYrt_b_9WYX ghU _Ûs \�U�ghU _ TVUdc XVrtÙ cbU _ x n�_b_bÙ TVU XvaÛW \ _ \`�ØU a TVU _ÛW \ a cbU _ ÏF· aqr�a cbUT Ä UÒÔVUdp.x w U Ó�XDn \ _ x n \V® n`XD_fXDn`a Udc s \ ÄÇW \�g n \Vc _ T Ä \ X Uèg n p.p rt_b_qrtn`X}_ g r U Xvaqr æ�s \DU Ó ghUdc ajWYr�XD_gjiDUdcbgjiDUd\Vc _ x3Ud\V®>U Xva5W ® n`r c!\ X U abn`ajWYw UÖg n`X�æÀWYX ghUÖU X@w U _½s \ WYw r�abZh_¶_ g r U Xvaqr æ�s \DU _ TVU%ghUdc ajWYr�XD_
_ x Z g rÂWYw�rt_ba U _ p WYrt_ÖX U,x W`_fW ® n`r c mon cbg Z p�U Xva g n`X�æÀWYX ghUèU Xyw Ud\Vc W ® rt_�_ \Vc w U _CW \ a cbU _ ÏéÆUßxVc n`abn g n`w U Zda \DT rtZ T n`r�a c Zh_brt_qa Udc Ú TVU XDn \V®>U w�w U _CWYaqajW`s \DU _Ör�X i Z cbU Xva U _CW \�Ô£c Zh_ U W \�Ô
W T i n g�ÏDéÆU _f_qr pí\ wÂWYaqrtn`XD_f_bn`Xva x W cfg n`XD_bZhs \DU Xva T Ä \ X U ¬ c WYX TVU r p.x n c ajWYX ghUèx n \Vc wÂW ® WYw�r ²T WYaqrtn`X TVU,ghU XDn \V®°U W \yxVc n`abn g n`w U�Ï

ðñU#c W xVx n c a xVc Zh_ U Xva U w U _ cbUhgjiDUdcbgjiDU _ U a@w U _ c Zh_ \ w�ajWYab_ TVU s \ WYa cbU#p n`rt_ U a TVUdp r TVU
a c W ® WYr�w x W`_b_jZd_íW \ _ U r�X TVU wÅÄàZhs \ r x3U�] n T Ùdw U�TVU�g WYw gd\ w U a g n p.x w UÒÔ r�abZ ��¸ ¶N¹ � T�\Qé WYÃ3n ²c WYabn`r cbUQTVU wÅÄ r�X�mÜn cqp WYaqrts \DUQT�\ x W c WYw�wtZdw rt_ p�Ud�ÅÊ°ÌÎÍ � TVUîé Þ°n`X Ïº· wÂWã_ \ r�a UîT Ä \ X U Ã c Ù ®°UxVc Zh_ U XìajWYaqrtn`X T�\ÈxVc n �qU a T WYXD_1w U s \DU wÀw UfxVc n`abn g n`w U Zda \DT rtZ�_ Udc W[r�XvabZd¬ c Z�ÓvXDn \ _ñZ ® nvs \DUdc n`XD_
w U _ g n`X ghUdx ab_ TVU1g n`X�æÀWYX ghUñUÒÔ rt_qajWYXva T WYXD_ w U _ c Zh_ U W \�Ô W Tèi n g5xV\ rt_ XDn \ _ UÒÔ�x n�_ Udc n`XD_<wÅÄàZdajWYaTVU wÅÄÇW c a g n`X ghUdc X�WYXva¶w U _ c Zh_ U W \�Ô _bn g rÂW \�Ô(Ï ê�n \ _ g n`Xvaqr�X \DUdc n`XD_ x W c wÅÄ UÒÔìx w�r g WYaqrtn`X T ZdajWYr�w�wtZ UT�\¢p n T Ùdw U^U a T�\¢xVc n`abn g n`w U�Ï5Ð X�æDXÆÓ¶XDn \ _�a Udcqp r�X Udc n`XD_ U X T Z gdc r ® WYXva�w U _�_br pí\ wÂWYaqrtn`XD_UÒÑ(Uhg a \ Z U _ U a U X^WYX�WYw�Þ�_jWYXva�w Ud\Vc _ c Zh_ \ w�ajWYab_ Ï
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ÀNÁ�À ÂºÃÅÄ�Æ9ÇfÈ�Ã@É�Ê¥ËºÌxÍ®Î�Ï�ÐfÑ�ÏbÒ:ÓVÔ(ÕVÏ0Ë~ÔlÖ3×"ØFÔ(Ö3ÌfËÙÒ:ÚÜÛ@Ö3Ï�Ë�Ô
éÆU�xVc n �qU a<ÝNÞNÞ � �VÓ A   TVU wÅÄßÞ ¶ Ì Q Ý Z gd\Vc r�abZ U aÖkÁX�mÜn cqp WYaqrts \�U R � �   Ó T WYXD_%w U s \DU w ghU _bajWY¬ U

_ UíT Z c n \ w U Ó U _qa \ X xVc n �qU aCr�Xva UdcØ²ÁT rt_ g r x w�r�X�W`r cbUÛcbU ¬ c n \Vx WYXva TVU _�Zhs \ r x3U _ TVUècbUhgjiDUdcbgjiDU@U X
r�X�mÜn cqp WYaqrts \�U Ó p WYa i Z p WYaqrts \DU _ U aÖ_ g r U X ghU _Ö_bn g rÂWYw U _ Ï kÁw ® rt_ U Ú p�U aqa cbU,U X�à \V®ìcbU�\ X _qÞ�_ ²
abÙ p�U W p ÃVrÂWYXva TVU _bZ gd\Vc r�abZñÃ�W`_jZ%_ \Vc w U _ g n`XDX�WYrt_b_jWYX ghU _ x n \Vc wÂWC¬ U _qaqrtn`X T ÄàZ gji WYXV¬ U _ U Xva cbUTVU _,W xVx W cbU r�wt_ g n p.pí\ XVrts \ WYXvab_[W \ abn`XDn p�U _ p rt_ U X c Zh_ U W \�TVUèp WYXVrtÙ cbU _ x n`XvajWYX�Z U�Ï7éÆU _g n p.pí\ XVr g WYaqrÂn`XD_ U Xva cbU _qÞì_babÙ p�U _½W \ ajn`XDn p�U _�Ó°Ú�_jW ® n`r c w U _½n`Ã �qU ab_ TVU wÂW ® r U s \ n`aqr ²ÁT r U XVX UT n`abZh_ TVU#g W x W g r�abZh_ TVU#g n p.pí\ XVr g WYabrtn`X i ZdabZ c n`¬>ÙdX U _ � r ÏàU�Ï w U _@abZdwtZ xVi n`X U _ p n`ÃDr w U _âÓ»w U _Í ´ Þ¶Óvw U _%n cbT r�X�WYa Ud\Vc _ x n c ajWYÃVw U _ ÏhÏhÏ �ÒÓVWYr�XD_br3s \DU w U _ñZ gji WYXV¬ U _ TVUCT n`XVXDZ U _Ös \ Ä r�wt_ x3Ud\V®°U XvaUÒÑ(Uhg a \DUdcfg n`XD_qaqr�a \DU Xìa \ X U X �qUd\ a Uhgji XVrts \DU,p WYrt_fZd¬°WYw Udp�U Xva \ X ® Z c r�ajWYÃVw U[U X �qUd\ _jn g rÂWYw Ï

é Ä r T Z U}p W �qUd\VcbU}T�\ÉxVc n �ØU a:ÝNÞNÞ U _qa TVU�cbUdxVcbU X T�cbU wÅÄàZda \DTVU�TVU wÅÄ UÒÔ rt_qajWYXva U X x W cØ²
ajWYXva TVU _.XDn`aqrtn`XD_@mÜn`X T W p�U XvajWYw U _ TVU _ p Z g WYXVrt_ p�U _ TVU ¬ U _qaqrtn`X TVU wÂW g n`X�æÀWYX ghU rt_b_ \DU _TVU _ß_qÞ�_qabÙ p�U _�_jn g rÂW \�Ô}U a T Ä U X T Z T�\ r cbUÛ\ X p n T Ùdw U a Uhgji XDn`wtn`¬�rts \DU�Ï ðñUhg r x W`_b_ Uèx W c _bn`X
Zda \DTVU�p WYa i Z p WYaqrts \DU ¬ clá`ghU W \�Ô n \ aqr�wt_ TVU _%_qÞ�_qabÙ p�U _ T ÞìX�W p rts \DU _ña U wt_%s \DU w U _ñ¬ c W xViDU _T Ä r�Xva Udc W g aqrtn`X U af_bn`X r p.x wÂWYXvajWYaqrtn`X T WYXD_ \ X U,x wÂWYa UÒ² mon cqp�UèUÒÔ�x Z c r p�U XvajWYw U�Ï

ÀNÁMâ Âºã¢ä0ÇFåçæ~ãxå�ä0ÃéèVãuå�ê�ë�Ã4ê�Æ9ì ê�Ã4ãxíVî�ãxèðïVÇçä
é W�XDn`aqrtn`X TVU^g n`X�æÀWYX ghU�T WYXD_�w U _ c Zh_ U W \�Ô W T¢i n g ����  _�Ä U _qa�mon`X T Z U _ \Vc�ghU w�w U�TVU _c Zh_ U W \�Ô r�X�mÜn cqp WYaqrts \DU _�a c W T r�aqrtn`XVX U wt_âÓ5Ú�_9W ® n`r c s \ Ä U w w U _�Ä U _qa ��\ _js \ ÄÇÚ xVc Zh_ U Xva \ XVrts \DUÒ²p�U Xva^Ã�W`_bZ U _ \VcyTVU _^W`_ x3Uhg ab_ TVU _bZ gd\Vc r�abZ � a Udgji XDn`wtn`¬�r�s \DU _�� U a XDn`X�_ \VcyTVU _^W`_ x3Uhg ab_

_bn ²Ág rtn`wtn`¬�rts \DU _ �Îiv\Vp WYr�XD_�� ÏVÐ X UÒÑ7U a�Ó T WYXD_%w UCp n`X TVU,TVU _ñabZdwtZ g n p.pí\ XVr g WYaqrtn�XD_�Ó�wÂW g n`X�æ ²
WYX ghU WfZdabZ5¬>Z c Z U1x W c!TVU _ p n T Ùdw U _ cbUdx n�_jWYXva!_ \Vc wÂW xVc Z�WYwÂWYÃVw U%g n`XVX�WYrt_b_jWYX ghUñTVU _<r TVU Xvaqr�abZh_ Ï¯ r�XD_qrÅÓ�wÂW g n`X�æÀWYX ghUèU Xva cbUèTVUd\�Ô£x W c aqr U _�XÆÄ U _qa cbU X T�\DU[x n�_b_qr�ÃVw U s \�Ußx W c wÂW@a c WYXD_ p rt_b_qrtn`X
WYXvabZ c r Ud\VcbUCT Ä r�X�mon cqp WYaqrtn`XD_ Ï�ðñU aqa U�g n`X T r�aqrtn`X#W p ÙdX UÖc Zh_jn`w \Vp�U Xva1Ú TVU _ p n T Ùdw U _5ÃVr�X�WYr cbU _U a g n`Xva c WYr�¬�X�WYXvab_!r p.x n�_jWYXva»a c n`rt_!ZdajW x3U _  wÅÄ r TVU Xvaqr æ g WYaqrtn`XÆÓ`wÅÄÇW \ a iDU Xvaqr æ g WYaqrtn�X U a<w U1p WYr�X ²
aqr U X TVU wÂW g n`X�æ3WYX ghU`Ï

ðñU _Öa c n`rt_ g wtZh_ TVU,® n"ñVa U[TVU wÂWÛXDn`aqrtn`X�W g a \DU w�w UèTVU,g n`X�æÀWYX ghUèT WYXD_Öw U _ c Zh_ U W \�Ô Q g wÂW`_ ²
_qrts \DU _SRí_bn`Xìa \ X}m cbU r�X�ÚÈwÅÄ \ aqr�w�rt_jWYaqrtn`X TVU a U wt_ p n T Ùdw U _ x n \Vc w U _ c Zh_ U W \�Ô W p ÃVrÂWYXvab_ � r ÏàU�Ï
W T�i n g � T n`Xva#w U _ g W c W g abZ c rt_qaqrts \DU _ _jn`XvaÈa c Ùh_ T r Ñ Z cbU Xva U _ ñTVU _#abn x n`wtn`¬�r U _#mÜn c a Udp�U XvaT ÞìX�W p rts \DU _�Ó \ X x W`_j_jWY¬ U ÚywÅÄàZ gji�U w�w U r�X g n`Xva c(ò wtZ U aíwÅÄÇWYXDn`XvÞ p WYa TVU wÂW x n xV\ wÂWYaqrtn`X Ï!é W
s \DU _qaqrtn`X£s \ r3_ U�x n�_ U WYwtn c _ U _qa1wÂWè_ \ r ® WYXva UÛvg n p.p�U Xva cbU X T�cbUCx n�_b_qr�ÃVw U wÂW ® WYw�r T WYaqrtn`X TVU
wÅÄ r TVU Xvaqr�abZ T Ä \ XãW xVx W cbU r�w xV\ rt_íwÂW cbUhg n`XVX�WYrt_b_jWYX ghU#TVU�ghU aqa U r TVU Xvaqr�abZ�abn \ a@W \ wtn`XV¬ T Ä \ X
Z gji WYXV¬ U�T WYXD_5w U _ c Zh_ U W \�Ô W T�i n gFó « U XDn p Ã cbUd\�Ô a c W ® W \�Ô.xVc Z g Z TVU Xvab_%_ U _jn`XvañWYaqajW gji Zh_
Ú�wÅÄàZda \DTVUÛTVUÛghUèxDc n`ÃVwtÙ p�U@U aßn`Xva xVc n x n�_bZ TVU _ß_bn`w \ aqrtn`XD_ßs \DU XDn \ _ x n \V® n`XD_ cbU ¬ c n \Vx3UdcU X TVUd\�Ôïg WYabZd¬>n c r U _  wÂW xVcbUdp rtÙ cbUÈxVc Z g n`XVrt_jWYXva@wÅÄàZ pí\ wÂWYaqrtn`X T Ä \ Xã_ \Vx3Udcq® rt_ Ud\Vc � P   � r ÏàU�Ïx w \ _br Ud\Vc _[Xà \DT _ T�\îc Zh_ U W \ � n \DU Xva[w U.c(ò w U�T Ä \ X \ XDr�s \DU _ \Vx3Udcq® rt_ Ud\Vc � U a[wÂW TVUd\�Ô rtÙ p�U
mÜn`X T Z U _ \Vc wÅÄÇWYÃD_ U X ghUèTVU,ghU aqa U aqr UdcbghU,x W c aqr U � ±   Ï

ðñU _ TVUd\�Ô W xVxVc n gjiDU _ T n`XVX U Xva \ X U r T Z UfcbU _qa cbU r�Xva U�TVU wÅÄ U XD_ Udp ÃVw UCTVU _ñ_bn`w \ aqrtn`XD_ xVc n ²x n�_bZ U _ Ï êCZ�WYX p n`r�XD_�Ó°wÂW,XDn`aqrtn`X TVUfg n`X�æÀWYX ghUCT WYX�_5w U _ c Zh_ U W \�Ô W T�i n g XÆÄ U _bañW \`� n \VcbT Ä iv\ r
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ô.²uõ Ê°Ì7¸CÌ ° Þ Ì ²uö÷�ö@±¥õ± Þ ±é´Fö Ê"ø Þ ²9± éÆU _ c Zd_ U W \�Ô _bn g rÂW \�Ô U a�w U _Ö¬ c W xViDU _CWYwtZ�WYabn`r cbU _
x3Udc � \DU s \DU�g n p.p�UÈcbU wÂWYaqr ®>U W \�Ô r TDU Xìaqr�abZh_ TVU _Ûn`Ã �ØU ab_ p n`ÃVr�w U _ U a�Ó»Ú�W \Dgd\ X p n p�U Xva�Ó
wÂW cbUhgjiDUdcbgjiDU r�X�mÜn cqp WYaqrts \DU X U _âÄ U _qaÖr�XvabZ cbU _b_jZ U Ú._bn`X�W`_ x3Uhg af_jn g rtn`wtn`¬�rts \DU�Ï�Ð X UÒÑ(U a�ÓVw U _i n p.p�U _�Ó U X TVUdi n c _ TVU wÅÄ r TVU Xvaqr�abZ TVU wÂW x3Udc _bn`XVX U W ®°Uhg wÂW`s \DU w�w U r�wt_èr�Xva Udc WY¬�rt_b_ U Xva�Ó<s \ rU _qa \ X^mÜW g a Ud\Vc�U _j_ U Xvaqr U wÅÓ T n`XVX U Xva \ X x n`r T _Ca c Ùh_fr p.x n c ajWYXìaßÚ�wÂW�s \ WYw�r�abZ TVU _�Z gji WYXV¬ U _c Z�WYw�rt_bZh_CW \^g n \Vc _ T�\ a Udp.x _ x n \Vc ZÒa9WYÃVw�r c w Ud\VcfTVU ¬ c Z TVU[g n`X�æÀWYX ghU�Ï

¯ r�XD_qrÅÓVr�wÆ_ Udp ÃVw U s \DU wÅÄ \ _jWY¬ U[TVU wÂW gdc Þ x abn`¬ c W xVi r U X U _bn`r�a x W`_ \ X p nâÞ U X \ XVrts \DU[U a
_ \@ù _jWYXva x n \Vc!x W cq®°U XVr c Ú�ZdajWYÃVw�r c¶TVU _ p n T Ùdw U _ TVU%g n`X�æÀWYX ghUÖT WYXD_!w U _ c Zh_ U W \�Ô W p ÃVrÂWYXvab_ Ïð n p ÃVr�X Udc w U _ g n`X ghUdx ab_ TVU _bZ gd\Vc r�abZñr�X�mÜn cqp WYaqrts \DU Ú TVU _ p n T Ùdw U _ T Z ®°U wtn xVx Zh_¶W \ abn \Vc¶TVU _g n`X ghUdx ab_ TVU£g n p.pí\ X�W \ abZh_�Ó!abn \`� n \Vc _ x w \ _ xVc n gjiDU _ TVU _ p n T Ùdw U _._bn g rÂW \�Ô a U wt_@s \DU wÂWc Z xV\ ajWYaqrtn`XÆÓ�w UCgdc Z T r�aÖn \#U X g n cbU wÂW cbUhg n p.p WYX T WYabrtn`XÆÓV_ Udp ÃVw UCx3Udcqp�U aqa cbUßTVU�g n`Xvabn \Vc X Udc
w U _ xVc n`ÃVwtÙ p�U _¶r�X i Z cbU Xvab_5W \�ÔÛc Zh_ U W \�Ô _ x n`XvajWYXDZh_ Ï J X U a U w�w U _jn`w \ aqrtn`X.X U _ Udc WYr�a T ÄàWYr�w�w Ud\Vc _x W`_!_ Ud\ w Udp�U Xva \ X U W ® WYX g Z UñT WYXD_ ghU alÞ x3U1TVU1c Zh_ U W \�Ôíp WYrt_ x n \Vcqc WYr a¶Zd¬°WYw Udp�U Xìa¶W ® n`r c<\ X
¬ c WYX T r�XvabZ cbÕ a T WYXD_»w U _ c Zh_ U W \�Ô Q g wÂW`_b_qrts \�U _©R g n p.p�U wÅÄ r�Xva Udc X U a Ï ê�n \ _!WYw�wtn`XD_ p WYr�Xva U X�WYXva
r�Xva c n T�\ r cbU wÂW�XDn`aqrtn`X TVUyc Zh_ U W \ _bn g rÂWYw U a xVc Zh_ U Xva Udc#TVU _ p n T Ùdw U _ x3Udcqp�U aqajWYXva TVU w U _
Zda \DT r UdcCg W c XDn \ _�_br pí\ w Udc n`XD_�w U,xVc n`abn g n`w U[xVc n x n�_bZ[_ \Vc�TVU a U wt_ c Zh_ U W \�Ô7Ï
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ðñU aqa UÈT ZÒæDXVr�aqrtn`X p n`Xva cbU s \DU w U _ c Zh_ U W \�Ô _bn g rÂW \�ÔQU XD¬�w�n`Ã U Xìa TVU XDn p Ã cbUd\�Ô a c WYr�ab_TVU wÂW ® r U�U X _bn g rtZdabZ�a U wt_%s \DU wÅÄÇW p r�aqrtZ U Xva cbU w U _%r�X T r ® r T�\ _�Óìw U _ cbU wÂWYaqrtn`XD_ T ÄÇW Ñ WYr cbU _ U Xva cbU

w U _@_bn g rtZdabZh_Ûn \ãU X g n cbU w U _ g n`w�wÂWYÃ3n c WYaqrtn�XD_ U Xva cbU _ g r U Xvaqr æ�s \DU _ U aíw U�� � � #&' � 57'*% � %�=������� � ÏhÏhÏ « U XDn p Ã cbUd\ _ U _ UÒÔìx Z c r U X ghU _»n`Xva ZdabZ c Z�WYw�rt_bZ U _<_ \Vc ghU alÞ x3U¶TVU½c Zh_ U W \�Ô7Ï�· aqr�a cbUT Ä UÒÔVUdp.x w U Ó3wÂW x w \ _ g ZdwtÙdÃ cbU@U _qa ghUdc ajWYr�X Udp�U Xva ghU w�w UÛTVUÛ] r�w�¬ c W p _ \Vc w U _C¬ c W xViDU _ x3U aqr�a ²p n`X TVU � I   Ï<ðñU�TVUdc XVr Udc W£n`ÃD_ Udcq® Z TVU _,a c W �ØU ab_ TVU w U aqa cbU _ U Xva cbU�TVU _ x WYr cbU _ T Ä r�X T r ® r T�\ _
s \ rñX U _ U£g n`XVX�WYrt_b_jWYr U Xva x W`_ Ï!éÆU _@r�X T r ® r T�\ _@X U£TVUd® WYr U Xva \ aqr�w�rt_ Udc s \DU w Ud\Vc _ cbU wÂWYaqrtn`XD_x3Udc _bn`XDX U w w U _ x n \Vc a c WYXD_ p�U aqa cbU wÂW@w U aba cbU Ú._bn`X TVU _qaqr�X�WYajWYr cbU ÓÀ_ \Vc w U s \DU wÆr�wt_CW ® WYr U Xva TVU _T n`XVXDZ U _ x W c aqr U w�w U _ �ÎxVc nYm U _b_brtn`XÆÓ ® r�w�w U�ÏhÏhÏ � Ï»éÆU _ c Zh_ \ w�ajWYab_Ûn`Xva p n`Xva c Z#s \ Ä \ Xïs \ W c a TVU _
w U aqa cbU _�_bn`Xva�W cqc r ® Z U _ p WYrt_�s \DUèghU w�w U _�s \ r<_bn`Xva x W cq®°U X \DU _�Ú TVU _baqr�X�WYaqrtn`X}n`Xva \ aqr�w�rt_bZ \ X
a c Ùh_ x3U aqr�a�XDn p Ã cbUèTVUßcbU wÂWYrt_âÓDÚ._jW ® n`r c _qr Ô£U X p nâÞ U XVX U`Ï

é ÄÇW cqc r ® Z UQTVU wÅÄ r�Xva Udc X U a gjiDU ëîw U _ x W c aqr gÒ\ w r Udc _ U ay_jn`XËr p.x W g a^¬ c WYX T rt_b_jWYXva�W cbU X ²
mÜn cbg Z#wÅÄ r T Z U s \DU wÅÄàZÒa \DTVU TVU _ c Zh_ U W \�Ô _bn g rÂW \�ÔãU _qa U _j_ U Xvaqr U w�w U Ú�wÂW g n p.xVc Z iDU XD_qrtn`X TVU
XDn p Ã cbUd\�Ô#xVi ZdXDn p ÙdX U _ TVU _bn g rtZdabZ p WYrt_�W \ _b_qr7W \ T Z ®>U wtn xVx3Udp�U Xva TVUCc Zh_ U W \�ÔÈTVU alÞ x3U _
XDn \V®°U W \�Ô a U wt_!s \DU w U _ c Zh_ U W \�Ô W Tíi n g�Ï�· wÂWC_ \ r�a U1T Ä \ X UñxVc Zh_ U XvajWYaqrtn`X TVU wÅÄàZ ® n`w \ aqrtn`X TVU _cbUhgjiDUdcbgjiDU _ cbU wÂWYaqr ®>U _5Ú ghU alÞ x3U%TVUñc Zh_ U W \�Ô ÓYXDn \ _½r�Xva c n T�\ r c n`XD_¶Ã c rtÙ ®>Udp�U Xva¶w U _!¬ c W xViDU _5ÚT rt_qa c r�Ã \ aqrtn`X TVUßTVU ¬ c Zh_%æ Ô Z U _ \ r ® WYXva \ X U wtn`r TVU�xV\ rt_j_jWYX ghUK�og m Ï�T ZÒæDXVr�aqrtn`X � Ï ± �1s \ r7_jn`Xva\ X xVcbUdp r Udcèx W`_ T WYXD_[wÂW T r cbUhg aqrtn`X T Ä \ X U Ã3n`XVX U.cbUdxVc Zh_ U XvajWYaqrtn`X TVU _ c Zh_ U W \�Ô _bn g rÂW \�Ô7Ïá W c WYr�w�w Ud\Vc _�Óìw U mÜWYr�a%s \DU�TVUd\�Ô Xà \DT _%n`Xva x w \ _ TVU�gji WYX ghU,T Ä Õ a cbUßg n`XVX Uhg abZh_Ö_�Ä r�wt_%n`Xva \ X® n`rt_qr�X U X g n p.pí\ X}W@ZdabZ,wÂW c ¬ Udp�U XvaCn`ÃD_ Udcq® Z T WYXD_ TVU a U wt_ c Zh_ U W \�Ô7Ï
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 X cbUdxVc Zh_ U Xva U}TVU mÅW"�hn`X�X�WYa \VcbU w�w U�\ X c Zh_ U W \�x W c�\ X�¬ c W xViDU G = (S, A) n`å SU _qañwÅÄ U XD_ Udp ÃVw UßTVU _%_jn p.p�U ab_ � w U _%Xà \DT _ T�\#c Zh_ U W \ � T�\ ¬ c W xViDUßU a A wÅÄ U XD_ Udp ÃVw U,TVU _ U _
W cbÕ a U _½s \ r cbU w�r U Xva TDUÒ\VÔ _bn p.p�U ab_ U Xva cbU%Ud\�Ô7Ï`é WCa i Zhn c r UÖTVU _»¬ c W xViDU _¶W�ZdabZ1r�Xva c n T�\ r�a U W \
XV IIIe _qrtÙ g w UCx W cñé¶ÏìÐ½\ w Udc W ®>Uhg _bn`X g ZdwtÙdÃ cbUCxVc n`ÃVwtÙ p�UßTVU _ x n`Xvab_ TVU��.? XVr�¬>_bÃ Udc ¬ Ï ¯ \
XXe _qrtÙ g w U Ó�w U _ xVc n`ÃVwtÙ p�U _�w�rtZh_�Ú ghU aqa U a i Zhn c r U n`Xva x w \ _�ZdabZíZda \DT rtZh_ T WYXD_Cw UèT n p WYr�X UTVU _»_bajWYaqrt_qaqrts \DU _ U a TVU wÅÄÇWYw�¬>n c r�a iVp rts \DU�Ï ¯ r�XD_qr U _qa!W xVx W cq\DU wÂW�XDn`aqrtn`X TVU ¬ c W xViDU WYwtZ�WYabn`r cbU
W ®°Uhg,á»ÏDÐ¶cbT@? _ U a ¯ ÏVe ZdXvÞìr Ï

· wÂW[æDX TVU _ÖWYXVXDZ U _ � I����ÛU a�W \£g n \Vc _ TVU _ÖWYXVXDZ U _ � I�A�� Ó Ð½cbT@? _ U a e ZdXvÞvr7n`XvaÖZda \DT rtZ
wÅÄ \ X TVU _ xVcbUdp r Udc _ p n T Ùdw U _5a i Zhn c rts \DU _ TVU _ c Zh_ U W \�Ô Ó`w U _¶¬ c W xViDU _1WYwtZ�WYabn`r cbU _�Ó T n`Xva¶r�wt_¶n`XvaT n`XVXDZ x w \ _qr Ud\Vc _ ®°Udc _qrtn`XD_ ÏVé W x w \ _fZda \DT rtZ UèU _qaÖXDn`abZ U Gn,p

Ï
h��*E!ù�� ú��ÎüÀù£�4� B � �  � /�8"� /N'*�"�� ��} p, n ≥ 0 �x-�� [�û��@D�\��z��2�*��ú�ü �Îû�� Gn,p

% } /N-��z) � 8 � 10%
6l�"� } / � -�5�/�� � 8 � /�5 � '*% n

} �";�;�%>/ } �º%>� � %3# 5�8��4/<631�89�>-% � 8"5 � %_'�% } ��;z;�%s/ } 52� ' ��� %>� '98";��
;�%3� /�8"�"%©6 � � �*=(8*=>5M# 52/ � p

�
éÆU ¬ c W xViDU WYr�XD_qr gdc ZhZ cbUdxVc Zd_ U Xva UÈ\ X c Zh_ U W \ãT WYXD_íw U s \DU w1abn \ a U _Ûw U _ n(n−1)

2
W cbÕ a U _

_bn`Xìa gdc ZhZ U _ßr�X T Z x3U X T W p.p�U XvaÛW ®>UhgÛ\ X U.ghUdc ajWYr�X U.xVc n`Ã�WYÃVr�w�r�abZ p
Ï7é Ä \ X U.TVU _ xVc n xVc rtZdabZh_

r�XvabZ cbU _j_jWYXva U _ TVU,ghU alÞ x3U,TVU ¬ c W xVi�U[g n`X ghUdc X U w U[TVU ¬ c Z p nâÞ U X TVU _�_bn p.p�U ab_�ÓDs \DU XDn \ _
XDn`a Udc n`XD_ δ

ÏDé U XDn p Ã cbUèp nâÞ U X T ÄÇW cbÕ a U _CZdajWYXvaCZd¬°WYw»Ú n(n−1)p
2

ÓDn`X x3Ud\ a T Z T�\ r cbU s \DU w UTVU ¬ c Z p nâÞ U X U _qa
δ =

n(n − 1)p

n
= (n − 1)p ' np

n`åäwÅÄàW xDxVc n Ô r p WYaqrtn`X¢æDX�WYw U£x3Ud\ a Õ a cbU W T�p rt_ U wtn c _bs \DU n
U _qa._ \0ù _jW p.p�U Xva�¬ c WYX T(Ï½é WT rt_qa c r�Ã \ aqrtn`X TVU�TVU ¬ c Zh_ T WYXD_ \ X�a U w�¬ c W xViDU _ \ r�a \ X U wtn`r�ÃVr�XDn p rÂWYw UCTVUÖx W c W p Ùda cbU _ n−1U a p

Ï « n`X g wÂW xVc n`Ã�WYÃVr�w�r�abZís \DU w U,TVU ¬ c Z δi
T Ä \ XyXà \DT i _bn`r�a k

U _qa T n`XVXDZ U[x W cè

pk = p(δi = k) = Ck
n−1p

k(1 − p)n−1−k

ghU s \ r x3Ud\ aC_�ÄÇW xVxVc n Ô r p�UdcCx W cf\ X UèT rt_qa c r�Ã \ aqrtn`X TVUèTVU ¬ c Zh_C_ \ r ® WYXva \ X U wtn`r TVUèá n`rt_b_bn`X
wtn c _bs \DU n a U X T ®°Udc _ÖwÅÄ r�X�æDXVr �og m Ï � �   � Ï « Äàn`å 

pk ∼
δke−δ

k!
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J X U W \ a cbU%g W c W g abZ c rt_qabr�s \DU%cbUdp W c s \ WYÃVw UÖU _ba»wÅÄ UÒÔ rt_ba U X ghU%T Ä \ X U a c WYXD_qr�aqrtn`X TVUñxVi W`_ U��
W ®°Uhg wÅÄÇW \ ¬ p�U XvajWYaqrtn�X TVU δ s \ r�W p ÙdX U Ú�wÂW xVc Zh_ U X ghU�T Ä \ X U�g n p.x n�_9WYXva U ¬>Z�WYXva U�Ïñé WmÜn cqp WYaqrtn`X T Ä \ X U a U w�w Ußg n p.x n�_9WYXva U WíZdabZ cbUdp W c s \ Z U,T WYXD_ TVU XDn p Ã cbUd\�Ô#c Zh_ U W \�ÔÈc Z U wt_ Ï
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�
] WYw�¬ c Z½wÂW xVc n xVc rtZdabZ g n p.pí\ X U5TVU wÅÄ UÒÔ rt_qa U X ghU¶T Ä \ X U5g n p.x n�_jWYXva U ¬>Z�WYXva U¶TVU _Æ¬ c W xViDU _

WYwtZ�WYabn`r cbU _ T Ä Ð½cbT@? _ U a e ZdXvÞvr U a TVU _ c Zh_ U W \�ÔQc Z U wt_�Ó<w U _ cbUhgjiDUdcbgjiDU _ c Z ghU Xva U _@n`Xva p n`X ²
a c Zys \DU w U p n T Ùdw U^T Ä Ð¶cbT@? _ U a e ZdXvÞìr U _qa�wtn`r�X T Ä Õ a cbUy\ X U Ã3n`XVX UycbUdxVc Zh_ U XvajWYaqrtn`X TVU _c Zh_ U W \�Ô�c Z U wt_ Ï kÁw�_âÄÇW ® Ù cbUfU X U9Ñ(U a1s \DU wÂW g W c W g abZ c rt_baqrts \DUfxVc r�X g r x WYw U�TVU _ c Zh_ U W \�Ô _bn g rÂW \�ÔU _qaCs \ Ä r�wt_C_�Ä r�w�w \ _qa cbU Xva x W cC\ X UèT rt_ba c r�Ã \ aqrtn`X TVUíTVU ¬ c Zh_C_ \ r ® WYXva \ X U wtn`r TVUèxV\ rt_b_jWYX ghUíU a
XDn`X x W c�\ X UÛT rt_ba c r�Ã \ aqrtn`X TVUÛTVU ¬ c Zh_ß_ \ r ® WYXìa \ X U wtn`r TVUÛá n`rt_b_bn`X Ïf·�ghU aqr�a cbU Ó TVU XDn p@²
Ã cbUd\ _ U _ UÒÔ�x Z c r U X ghU _ �og m Ï � � �   �,r w�w \ _ba c WYXvaíwÂW T rt_ba c r�Ã \ aqrtn`X TVUÈTVU ¬ c Zh_ TVU _ c Zh_ U W \�Ôîc Z U wt_g n p.pí\ XDZ p�U XìafZda \DT rtZh_ ������� Ó g n`w�wtWYÃ3n c WYaqrtn`XD_ U Xva cbU _ g r U Xvaqr æ�s \DU _ . . . �1n`XvaÖn`ÃVa U X \ \ X UT rt_qa c r�Ã \ aqrtn`X TDU,TVU ¬ c Zh_fs \ rÆ_�ÄÇW xVxVc n gjiDUèUÒÑ(Uhg aqr ®>Udp�U Xva T Ä \ X U wtn`r TVU,xV\ rt_b_jWYX ghU�Ï
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« ÄÇW xVc Ùh_ � � �   ÓVw U _ c Zh_ U W \�Ô _jn g rÂW \�Ô£xVc Zh_ U Xva U Xva�W \ _j_qr \ X mÜn c a�6s# - } /�% � 52��) Ï�Ð X U9Ñ(U a�ÓD_qr
wÅÄàn`X g n`XD_br T Ù cbU½\ X U Zda \DTVU¶c Z�WYw�rt_bZ U½x W c á W`_qabn cØ²�Ý WYabn cqc W`_ U a _ U _ g n`w�wÂWYÃ3n c WYa Ud\Vc _ U Xè� ��� � _ \Vc
w U _,_qr�a U _ ������cbU w�rtZh_ x W c,TVU _.Q i Þ x3UdcØ² w�r U XD_SR � r ÏàU`Ï 153127 _qr�a U _,W�ÞvWYXva \ X TVU ¬ c Z p nâÞ U XTVU

35.2 �ÒÓ»w U£g n U3ù�g r U Xva TVU 6># - } /�% � 5M��) n`ÃVa U X \¢U _qa TVU 0.11 WYwtn c _.s \ Ä r�w U _qa TVU 0.00023W ®°Uhg w U[p n T Ùdw UíT Ä Ð½cbT@? _ U a e ZdXvÞvr+� ghU w \ r»n`ÃD_ Udcq® Z U X�Zda \DT rÂWYXvaCw U _ g n`w�wÂWYÃ3n c WYaqrtn`X�_ U Xva cbUT r cbUhg a Ud\Vc _ TVU _bn g rtZdabZh_ U _qa TVU 0.59
T WYXD_ÖwÂW c Z�WYw�r�abZ U a TVU 0.0019 W ®°Uhg w U,p n T Ùdw U Gn,p
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éÆU _!¬ c W xViDU _5Ú T rt_qa c r�Ã \ aqrtn`X TVUÖTVU ¬ c Zh_!æ Ô Z U _ \ r ® WYXva \ X U wtn`r TVU%xV\ rt_b_jWYX ghU Ó g n`Xva c WYr cbUÒ²p�U XvaíW \�p n T Ùdw U�TVU ¬ c W xViDU _ T Ä Ð½cbT@? _ U a e ZdXvÞìrÅÓ3r�w�w \ _qa cbU Xva UÒÑ(Uhg aqr ®°Udp�U Xva,wÂW xVc n xVc rtZdabZTVU _ c Zh_ U W \�Ô _jn g rÂW \�Ô Ó g Ä U _ba ² Ú ²ÁT r cbU s \ Ä \ X U mÅWYr�ÃVw U.p WYrt_èXDn`XîXDZd¬�w�r�¬ U WYÃVw U�xDc n x n c aqrtn`X TVU
Xà \DT _ x n�_j_bÙ TVUß\ X TVU ¬ c Z,r p.x n c ajWYXva Ï
h��*E!ù�� ú��ÎüÀù£�4��O � % D¶ü �MLF�Îü4[ �Vû�� ú�\�	j�

Lin(x) �~8"- }l} 5~6l�"��- } �"- } #�%�� �"; '*%��s�"� 6s/�57�"�
'*%����"� �>-�57ÿ � %��$% } /�#�8<�s�"� 6s/�57�"�

Lin(x) =
∞∑

k=1

xk

kn

�þ��	
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� �"- � /��"-0/�%���8"#�%3- � '*% n
�

A



é W T rt_qa c r�Ã \ aqrtn`X TVUÛTVU ¬ c Zh_ß_ \ r ® WYXva \ X U wtn`r TVUíxV\ rt_b_jWYX ghUí\ aqr�w�rt_bZ UÛT WYX�_ � � � Ó � ±   U _qaT n`XVXDZ U[x W cè
pk =

{
0 r m k = 0

Ck−τe−k/κ r m k ≥ 1

n`å C Ó τ U a κ _bn`Xva TVU _ g n`XD_qajWYXva U _ Ï3éÆU _ g n`XD_qajWYXva U _ τ
U a κ _ Udcq®°U XìaßÚ�wÂW p rt_ UÛU X x wÂW ghUT�\ _ Ud\ r�w TVU,g n \VxV\VcbU � 6>-�/��'��� x n \Vc wÂWÛa c WYXD_qr�aqrtn`X TVU,xVi W`_ U�ÏVé W g n`XD_qajWYXva U C

U _qa%æ Ô Z U Ú
[Liτ (e

−1/κ)]−1 Ï
Ð X^_ U Ã�W`_jWYXvaf_ \Vc�\ X U QÅmon`X g aqrtn`X^¬>ZdXDZ c WYa c r ghU R G0(x)

T ZÒæDXDr Uèg n p.p�U

G0(x) =
∞∑

k=0

pkx
k

n`X^n`ÃVaqr U Xva x W c _ \ ÃD_qaqr�a \ aqrtn`XywÂW@XDn \V®°U w�w U mon`X g aqrtn`X^¬>ZdXDZ c WYa c r ghU _ \ r ® WYXva U�

G0(x) =
Liτ (xe−1/κ)

Liτ (e−1/κ)

éÆU5x W c W p Zda c WY¬ U%TVU1ghU aqa U mÜn`X g aqrtn`XÛ¬ clá`ghU W \�Ôèg n`XD_qajWYXìa U _ τ
U a κ

x3Udcqp�U a T Ä U XV¬ U X T�cjUÒcTVU _¶¬ c W xViDU _ x n�_j_bZ T WYXva5n \ XDn`X \ X U�g n p.x n�_jWYXva U ¬>Z�WYXva U�Ï°é W�æD¬ \VcjU � xDc Zh_ U Xva U w U _5_ Ud\ r�wt_TVU[g n \VxV\VcbUèTVU,ghU _ g n`XD_qajWYXva U _CÚ x W c aqr cfTVU _bs \DU wt_ \ X U[g n p.x n�_jWYXva U ¬>Z�WYXva U _ U mon cbp�U`Ï
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U a κ

Ï

é W xVc n g Z T�\VcbU[x n \VcCgdc Z UdcfTVU a U wt_Ö¬ c W xViDU _âÓ�mÜn`X T Z U _ \Vc w U[g n \Vx wÂWY¬ UèTVU[TVUdp r ² W cbÕ a U _�ÓU _qa T n`XVXDZ UßT WYXD_1wÅÄÇWYXVX UÒÔVU ¯ Ï J X Ufp n T r æ g WYaqrtn`X U _qa%W \ _j_qr xVc n x n�_bZ UCx n \Vc W \ ¬ p�U Xva Udc w Ug n U3ù�g r U Xva TVU 6># - } /�% � 52��) Ï

� � ´��Û¸fw%¾fwß¹�w õ ´ öÛ´ ¹�w�¼�� ó ¼Û¹»´
éÆU�xVc r�X g r x3U ¬>ZdXDZ c WYw T�\QxVc n`abn g n`w UÈTVU�g n`X�æÀWYX ghUÈ® rt_ U Ú#mÅWYr cbU Z ® n`w \DUdc W \ïg n \Vc _ T�\

a Udp.x _ \ X U�cbU wÂWYaqrtn`X TVUfg n`X�æ3WYX ghUCU Xva cbU w U _5Xà \DT _ T Ä \ X c Zh_ U W \ Ã�W`_bZ U ÚßwÂW,mon`rt_5_ \Vc w Ud\Vc _xVc n xVcbU _ g n`XVX�WYrt_b_jWYX ghU _ U af_ \Vc w U _ g n`XVX�WYrt_b_jWYX ghU _ TVU _CW \ a cbU _ Ï klw cbUdx n�_ UèU X g n`XD_bZhs \DU X ghU
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_ \Dc a c n`rt_ x n`r�Xvab_CmÜn`X T W p�U XvajW \�Ô  wÂW T Z ghU Xva c WYw�rt_jWYaqrtn`X TVU _Cr�X�mÜn cqp WYaqrtn`XD_�Ó3w Ud\VcßT r Ñ3\ _qrtn`XU aÛwÂW p WYr�Xva U X�WYX ghU T Ä i r�_babn c rts \DU _ TVU _Ûr�Xva Udc W g aqrtn`XD_ Ï½é W T Z ghU Xva c WYw�rt_9WYaqrtn`X U _qa \ X U#g n`X ²
_bZhs \DU X ghUfT r cbUhg a UfTVU wÂWßX�WYa \VcjUfTVU _ c Zh_ U W \�Ô _ \Vc w U _bs \DU wt_¶w UÖp n T Ùdw UCT n`r�a1_�ÄÇW xVx w�rts \DUdc�ÏvÐ XcbUd® WYX gjiDU Ó�wÂW T r Ñ3\ _qrtn`X g n p.p�U wÂW p WYr�Xva U X�WYX ghU[T Ä i rt_qajn c rts \DU _ xVc n ® r U XVX U Xva T r cbUhg a UÒp�U XìaTVU wÂWCXÀWYa \VcbU%p�Õdp�U%T�\.p n T Ùdw U s \DU XDn \ _ ® n \ wtn`XD_ p�U aqa cbUÖU X x wÂW ghU�Ï�Ð X UÒÑ(U a�ÓYwÅÄàZ ® n`w \ aqrtn`XTVU _ cbU wÂWYaqrtn`XD_ TVUíg n`X�æÀWYX ghUÛ\ aqr�w�rt_jWYXvaßw U _ g n`XVX�WYrt_b_jWYX ghU _ TVUÛgji W gd\ XÆÓÀw U _�Xà \DT _ T n`r ®°U XvaT r ®ì\ w�¬ \DUdc w U _ cbU XD_ U r�¬�X Udp�U Xvab_ís \ Ä r�wt_[n`Xva U X�w Ud\Vc[x n�_j_ U _b_qrtn`X Ï « U@x w \ _âÓ U X x W c ajWYXva T�\
mÅWYr�a@s \DU wÂW�XDn`aqrtn`X TVU£g n`X�æÀWYX ghU s \DU XDn \ _ ® n \ wtn`XD_ p�U aqa cbU£U X x wÂW ghU£U _qa@r�Xvaqr p�Udp�U Xva
w�rtZ U Ú�wÂWÈs \ WYw�r�abZ TVU _�r�Xva Udc W g aqrtn`XD_ UÒÔ Z gd\ abZ U _�ÓÀr�w U _qaCr�X T rt_ x3U XD_jWYÃVw U s \DU w U _Cr�Xva Udc W g aqrtn`XD_
WYXvabZ c r Ud\VcbU _ß_ Udcq®°U Xva�ÓDXDn \ _ ®°Udcqc n`XD_ x w \ _�W xVc Ùh_ T WYXD_Cs \DU w�w U[p�U _ \VcbU Ó T WYXD_fwÅÄàZdwÂWYÃ3n c WYaqrtn`XT Ä \ X U XDn \V®>U w�w U,p�U _ \VcbU[TVU,g n`X�æÀWYX ghU�Ï

J X xVc n`abn g n`w UßTDU�g n`X�æÀWYX ghUßU _ba T r�a �+�ïÿ*�Vÿ9� � XDn \ _ x W c w Udc n`XD_ T Ä �s�ïÿ9�Vÿ*� ú�� �ñ_�Ä r�w ® rt_ UxVc rtn c r�ajWYr cbUdp�U XvafÚíZ ® r�a Udc wÂW c Z�WYw�rt_jWYaqrtn`X T Ä r�Xva Udc W g aqrtn`XD_ÖXDZÒmÅW`_qa U _ U a �+� ÿ*�2�vù3ú � XDn \ _ x W cØ²
w Udc n`XD_ T Ä �s�ïÿ*�2�ìù ÿ9� �f_�Ä r�w ® rt_ U[xVc r�X g r x WYw Udp�U Xìa,Ú.mÅW ® n c rt_ Udc wÂW c Z�WYw�rt_9WYaqrtn`X T Ä r�Xva UÒc W g abr�n�XD_
Ã3ZdXDZÒæ�s \DU _ Ï�é Äàn`Ã �ØUhg aqr m5s \DU XDn \ _fXDn \ _f_jn p.p�U _Öæ Ô Z U _ba TVU[gdc Z UdcC\ X xVc n`abn g n`w UíTVUèg n`X ²
æÀWYX ghU Ã�W`_bZ[W ® WYXva�abn \ af_ \Vc wÅÄ U3ù�g W g r�abZ U a x W`_ÖX�Z ghU _j_jWYr cbUdp�U XvaC_ \Vc wÅÄ U3ù�g r U X ghU�Ï

á W c WYr�w�w Ud\Vc _�ÓDn`X x3Ud\ afZ ® WYw \DUdc w U _fs \ WYw�r�abZh_ U a T ZÒmÅW \ ab_ T�\yxVc n`abn g n`w U _ U wtn`X x w \ _qr Ud\Vc _gdc r�abÙ cbU _ Ï × n \ a T ÄàWYÃ3n cjT ÓVXDn \ _ x n \V® n`XD_ ® Z c r æ Udc w U XDn p Ã cbU[TVU Xà \DT _ i n`XVX Õ a U _ c Z \ _b_qrt_ ²
_jWYXìa,Ú x3UdcbghUd® n`r c wÂW p WYw i n`XVX Õ a U ajZ xVc Zh_ U Xva U@T WYX�_�w U _qÞ�_qabÙ p�U�Ï3Ð XD_ \ r�a U Ó3XDn \ _ x n \V® n`XD_
XDn \ _!r�XvabZ cbU _b_ Udc ÚfwÂW p nâÞ U XVX U%T�\ X�n p Ã cbU%T Ä r�Xva Udc W g aqrtn`XD_ � Ã3n`XVX U _ U a p W \V® WYrt_ U _�� s \DU w U _
Xà \DT _ i n`XVX Õ a U _ cbU �hn`r ®>U Xva TVU abn \ _»w U _»Xà \DT _ p WYw i n`XVX Õ a U _ Ï`Ð X�æDXÆÓYXDn \ _ x n \V® n`XD_½W \ _b_qr® Z c r æ Udc w U XDn p Ã cbU abn`ajWYw T Ä r�Xva Udc W g aqrtn`XD_5XDZÒmÜW`_ba U _½s \DU w U _½Xà \DT _ p WYw i n`XVX Õ a U _1n`Xva c Z \ _b_qr
ÚímÜn \Vc XVr c W \�Ô Xà \DT _ i n`XVX Õ a U _ Ï êCn \ _Ön`ÃD_ Udcq®>Udc n`XD_ ghU _ x W c W p Ùda cbU _C_ \Vc w U _Ö¬ c W xVi rts \DU _c Zh_ \ w a9WYXva TVU _�_br pÛ\ wÂWYaqrtn`XD_ �og m Ï WYXVX UÒÔVU _�� Ï

Ð X�æDXÆÓ x n \Vcf® Z c r æ Udc wÂW x3Udc aqr�X U X ghUíT�\yxVc n`abn g n`w U Ó�XDn \ _CW ® n`X�_ \ aqr�w�rt_bZ \ X U W xVxVc n gjiDUx W c _qr pí\ wÂWYaqrtn`XD_ Ï%Ð X UÒÑ(U a�Ó x n \VcyTVU _qr p.x w U _ c WYrt_bn`XD_ TVU�p nâÞ U XD_�ÓñXDn \ _#XÆÄÇW ® n`XD_ x W`_xV\yp�U aqa cbUèU X c Zh_ U W \�TVU _ T r�ëâWYr�X U _�Ó ® n`r cbU[TVU _ ghU Xva9WYr X U _ T Ä n`Ã �ØU ab_ g n p.pí\ XVrts \ WYXvab_ ÏÀá W cg n`XD_bZhs \DU Xva�Ó>abn \ a U X cbU _ x3Uhg ajWYXva5w U _ c Ùd¬�w U _¶w�rtZ U _ñW \ alÞ x3U�TVUÖc Zh_ U W \�Ô a c WYr�abZh_�Ó>XDn \ _1W ® n`XD_gdc ZhZ \ X p n T Ùdw U,TVU _qr pí\ wÂWYaqrtn`X^WYÃD_ba c W�Þ°WYXvaÖwÅÄÇW`_ x3Uhg a T r�_ba c r�Ã \ Z ÏVé Äàn`Ã �qUhg aqr m TVUßghUßp n T ÙÒw UU _qa�Ó x n \VcC\ X�a Udp.x _�Ó TVU X U[x W`_C_ U[xVc Zhn ghgd\Vx3UdcßTVU _ xVc n`ÃVwtÙ p�U _�w�rtZh_�W \^c Zh_ U W \}U a�ÓÀWYr�XD_qrÅÓTVUfx n \V® n`r c _ Ufg n`X ghU Xva cbUdc _ \Vc1ghUd\�Ô�cbU wÂWYaqr mo_%W \�xVc n`abn g n`w U�TVUfg n`X�æÀWYX ghU w \ r ²Åp�Õdp�U�Ï0^ W �vÿÿ9�°úhú��U�@D�D»ûBü(ÿ"\F���fù<üÀþ��®WÀü3þ��Îü3ùF�:����	�þ��2�°û}ý��*�q�où3ú��vû��Vÿ>ú�� ü3ùF�q�vù7ú�û��ãý��*�q�vù3ú�� ú��*�
ý��
	j�Dù��2e°û���cÆþo�&`¥�2�bE½ù��~���&�ìùF����	qZ��2�îý��îÿ9���®�où3ú��°û��Vÿ�ú��ÎüÀù�� û���������	qZ��2��`ãÿ9�����2�*�
cÆþ��<�Dþ<û���2�ìù3ú®�vþ ���2�vþ¾�vù7ú�û��Å�2�*�®���2��	
�vù3ú��^ýo�tþ»ù û������*�Dþ �Vý�\ ü(ÿ Ï(á n \Vc[ghU mÜWYr cbU Ó
XDn \ _ñæ Ô n`XD_ñw UCc Zh_ U W \ ÚèwÅÄÇW ® WYX ghUK� ¬ c W xViDU _ g n p.x w U ab_�Óì¬ c W xViDU _�Ú T rt_qa c r�Ã \ aqrtn`X TVU�TVU ¬ c Zh_
æ Ô Z U _ \ r ® WYXìa \ X U wtn`r TVU�xV\ rt_j_jWYX ghU Ó>¬ c W xViDU _%Ú T rt_ba c r�Ã \ aqrtn`X TVUfTVU ¬ c Zh_¶æ Ô Z U _ \ r ® WYXìa \ X U
wtn`r TVUÛxV\ rt_b_jWYX ghU W�ÞvWYXva,_ \ ÃVr \ X U W \ ¬ p�U XvajWYaqrtn�X T�\�g n U3ù�g r U Xva TVU 6s# - } /�% � 52��)�� U a�XDn \ _
_qr pí\ w�n`X�_ TVU _5r�Xva Udc W g aqrtn`XD_�W�Þ°WYXva1w�r Ud\È\ XVrts \DUdp�U Xva U Xva cbUCTVU _ñ_bn p.p�U ab_%W TY� W ghU Xvab_ Ï ê�n \ _
mÅWYrt_bn`XD_ T n`X g wÅÄ i Þ x n`a i Ùh_ U s \DU w U ¬ c W xViDU r�X T�\ r�a x W c w U _1r�Xva Udc W g aqrtn`XD_ T WYXD_ \ X c Zh_ U W \ W Ti n g,c Z U w U _qa TVU wÅÄ \ X U[TVU[ghU _%mÜn cqp�U _ Ï

ðñU aqa UÈx W c aqr UÈ® rt_ U Ú xVc Zh_ U Xva Udc@T WYXD_ \ X xVcbUdp r Udc a Udp.x _ÛwÅÄÇW cbgji r�a Uhg a \VcjU£T�\ p n T ÙÒw UTVUÛT r Ñ7\ _qrtn`X TVUÛg n`X�æÀWYX ghU s \DU XDn \ _,WYw�wtn`XD_ßZda \DT r Udc W ® WYXva TVU XDn \ _�r XìabZ cbU _b_ Udc W \�g à \Vc
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p�Õdp�UèT�\ p n T Ùdw U Ó�s \ r g n`X ghUdc X U wÂWÛ¬ U _baqrtn`X TVU _jW T ÞìX�W p rts \DU�Ï

âçÁ�À ÂH��ÇFê"ê�ãfÉ9íVÆ9Ãéè�í��dÇçè��4ë�Ã
B �2� ��� �yù��yú�üDú���2�}ý��vÿ9�vù3ú�û�����2����ú��ÎüÀù

J X U TVU _@XDZ ghU _b_qr�abZh_ T�\äp n T Ùdw U U _ba.s \DU Ó x n \Vc.\ XäXà \DT s \DU w g n`XDs \DU Ó gji W`s \DU r�X ²
a Udc W g aqrtn`XÉw U�p�U aqajWYXva U X �ØUd\ _jn`r�aÈa c WYr�abZ U wtn g WYw Udp�U Xva x W c#ghU w \ r ²Ág r Ï ¯ r�XD_qrÅÓ5abn \ a U _#w U _
r�X�mÜn cqp WYaqrtn`XD_ \ abr w U _@Ú wÅÄàZ ® n`w \ aqrtn`X T�\ _qÞ�_qabÙ p�U _bn`Xvaèa c WYXD_ p rt_ U _ x W c w U�c Zh_ U W \ U aí_jn`XvaU XD_ \ r a U,c Z gd\Vx Z c Z U _ xD\ rt_ \ aqr�w�rt_bZ U _ x W c w U _ \ _9WY¬ Udc _ Ï¯ r�XD_qrÅÓDw U _�r�X�mÜn cqp WYaqrtn`XD_�s \ Ä \ X^Xà \DT i

g n`XD_ Udcq®°U[x3Ud\V®°U Xva Õ a cbU[c W`_j_ Udp ÃVwtZ U _C_bn \ _�wÂW
mÜn cqp�UCT Ä \ X ®°Uhg a Ud\Vc Vi

Óìs \DU XDn \ _ÖW xVx3U w�w Udc n`XD_ ®>Uhg a Ud\Vc%TVU�g n`X�æÀWYX ghU�ÏDð1i W`s \DU Xà \DT#T�\
_qÞ�_qabÙ p�Ußx n�_b_jÙ TVUßx W cfg n`XD_bZhs \DU Xvaf_bn`X xVc n xVcbU,®°Uhg a Ud\VcfTVU,g n`X�æÀWYX ghU�Ï
h��*E!ù�� ú��ÎüÀù B ��� � % je � # � ;_%>�4/ Vi[j]
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¯ ®°Uhg�ghU aqa U W xVxVc n gjiDU Ó°w U _5Xà \DT _ T n`r ®°U Xva g n`XD_ Udcq®°Udc1TVU mÅW"�hn`X x3Udcqp WYX U Xva U w U _5r�X�mon cØ²p WYaqrtn`XD_¶s \ Ä r�wt_ x n�_j_bÙ TVU Xva Ï�é n c _bs \ Ä \ X \ aqr�w�rt_9WYa Ud\Vc _ UñT Z g n`XVX Uhg a U�T�\@c Zh_ U W \ ÓYr�w p WYr�Xvaqr U Xva

WYwtn c _ U X g n cbU abn \ _¶w U _ cbU XD_ U r�¬�X Udp�U Xvab_1s \ Ä r�w�W xV\ n`ÃVa U XVr cÆ��\ _bs \ ÄÇÚ ghU%p n p�U Xva Ï ¯ r�XD_qrÅÓ�_�Ä r�wT Z g r TVUÖTVU _ U1cbUhg n`XDX Uhg a UÒc Ó>WYwtn c _�Ó`_qrìwÂWCabn x n`wtn`¬�r UÖT�\Ûc Zh_ U W \ XÆÄÇW x W`_ gji WYXV¬>Z � r ÏàU�Ï wÂW cbUhg n`X ²
X UÒÔ rtn`X^wÅÄÇW p ÙdX U Ú Õ a cbUèU Xvabn \Dc Z TVU _ p�Õdp�U _ ® n`rt_qr�XD_��ÒÓVr�w x n�_b_bÙ TVUèT Z � Ú TVU _fr�X�mon cqp WYaqrtn`XD_
Ú�w Ud\Vc _ \`�ØU a U a x3Ud\ a gji n`rt_qr c ÓÀ_br w U _ cbU wÂWYaqrtn`XD_ TVUíg n`X�æÀWYX ghU@U Xva cbU a U X \DU _,W \Vx W c W ® WYXva�wÅÄ ÞU X g n \Vc WY¬ U Xva�Ó TVUíxVc n g Z TVUdc Ú TVU XDn \V®°U W \�Ô Z gji WYXV¬ U _ Ï7Ð X cbUd® WYX gjiDU Ó7_qr<wÂW�abn x n`wtn`¬�r U@T�\c Zh_ U W \ W gji WYXV¬>Z � r ÏàU�Ï w U _ ® n`rt_qr�XD_1s \ Ä r�w3W ® WYr�a%WYwtn c _1_ U _bn`Xva T Z x wÂW g Zh_ TVUdxV\ rt_ñn \ w \ r ²Åp�Õdp�U
X U _âÄ U _qa x W`_ cbUhg n`XVX Uhg abZèW \£p�Õdp�U,U X T�c n`r�a�s \DU�xVc Z g Z TVUdp.p�U Xìa��ÒÓVr�w(_ U�cbU a c n \V®>U W ®°UhgßTVU
XDn \V®°U W \�Ô^® n`rt_br X�_Cs \ Ä r�w<X Uíg n`XVX�WYr�a x3Ud\ a ²ÁÕ a cbUÛx W`_ U X g n cbU�Ï « WYXD_ ghUíg W`_�Ó�r�w U _ba x n�_b_qr�ÃVw U
s \DU w U _ T n`XVXDZ U _¶s \ Ä r�w�W g n`XD_ Udcq® Z U _¶_ \Vc _jn`X�WYX g r U X ® n`rt_qr�X�WY¬ U w \ r x3Udcqp�U aqa U Xva TVU _ U%gdc Z Udc\ X U n x r�XVrtn`Xï_ \Vc _ U _,XDn \V®°U W \�Ô�® n`rt_qr�XD_ g W cèghU _ TVUdc XVr Udc _èn`Xva x n`a U Xvaqr U w�w Udp�U Xva T Z � Ú xV\
r�Xva Udc WY¬�r c w U _ \ XD_fW ®°Uhg w U _fW \ a cbU _ Ï

éÆU _¶Xà \DT _ T�\�c Zh_ U W \ X UÖx n�_b_bZ T WYXva x W`_ TVUÖp Z p n`r cbU�x W c ajWY¬>Z U Ó°w UÖc Zh_ U W \ÈU _qa¶w U _ Ud\ wp nâÞ U X x3Udcqp�U aqajWYXva TVUíx W c ajWY¬ Udc,TVU _ T n`XVXDZ U _ Ï ¯ r�XD_qrÅÓ�wÅÄ U X ® n`r c Zd¬ \ w�r UdcßTDUèp�U _b_jWY¬ U _ U _qa\ X x n`r�Xva U _b_ U Xvaqr U w x n \Vc mÅWYr cbU Z ® n`w \DUdc w U _qÞ�_qabÙ p�U�Ï· a Udcqp�U Ó�w U,xVc n`abn g n`w UíTVUèg n`X�æÀWYX ghU
s \DU XDn \ _ñWYw�wtn`XD_ xVc Zh_ U Xva UdcñTVUd®vc W[w�r p r�a Udc W \�p W Ô r pí\Vp wÂW,ajWYr�w�w UCTVU _ p�U _b_jWY¬ U _5a c WYXD_ p rt_
_jWYX�_�s \DUÛghU _ T r p r�X \ aqrtn`XD_,XÆÄÇW Ñ(Uhg a U Xvaßw U _ßs \ WYw�r�abZh_ T�\�p n T Ùdw U�Ï ê�Z�WYX p n`r�XD_�Ó3ÃVr U X�s \ Ä r�w
_�ÄÇWY¬�rt_j_ U£T Ä \ X x n`r�Xva.r p.x n c ajWYXìa�Ó½XDn \ _�W ® n`XD_.abn \ a T ÄÇWYÃ3n cbTä® n \ w \ XDn \ _�W`_b_ \VcbUdc.TDU wÂWx3Udc aqr�X U X ghU^T�\äxVc n`abn g n`w U _jWYXD_ ghU aqa U g n`Xva c WYr�Xva Ub� r ÏàU�Ï w U _@Xà \DT _ T r Ñ3\ _ U Xva.wÅÄ U XD_ Udp ÃVw UTVU _Èr�X�mon cqp WYaqrtn`XD_£s \ Ä r wt_ x n�_b_bÙ TVU Xva�� g W c wÅÄàn`Ã �qUhg abr m TVU^ghU a c W ® WYr�w�WQZdabZ TDUy® Z c r æ Udc wÂW® WYw�r T r�abZ T�\ïxVc n`abn g n`w UÈx n \Vc _jW ® n`r c _br5w U _ cbUhgjiDUdcbgjiDU _@n`Xva TVU _ gji WYX ghU _ T ÄÇWYÃ3n \ aqr c Ú \ XxVc n`abn g n`w U@TVUÛg n`X�æÀWYX ghUÛ\ aqr�w�rt_jWYÃVw U@U X xVc WYaqrts \DU�Ï ê�n \ _ xVc n x n�_ Udc n`XD_ T WYXD_�wÂW g n`X g w \ _qrtn`X
s \DU wts \DU _%W ÔVU _1s \ r x3Udcqp�U aqa c WYr U Xva TVUfp n T r æ Udc w UfxVc n`abn g n`w U�x n \Vc1xVcbU X T�cbU�U X g n p.x a U wÂW
w�r p r�ajWYaqrtn`X TDU wÂW@ajWYr�w�w U[TVU _�Z gji WYXV¬ U _ Ï

I



�Vö Í ² ³F±u³�¶x³ Ê ö
´�ö�¶x³�°c� Ì Þ °F¶xö é Äàn�_b_jWYa \VcjU[T�\yp n T Ùdw U
Ð X xVcbU X�WYXva U X g n p.x a U w U _ g n`Xva c WYr�Xìa U _½w�rtZ U _¶Ú ghU a¶W`_ x3Uhg a T Z ghU Xva c WYw�rt_bZ�Ó`w Uñp n T Ùdw U�TVU

_qr pí\ wtWYabr�n`X�WCZdabZ cbUdxVc Zh_ U XvabZ x W c»\ X U1p WYa c r ghU%T WYXD_»wÂW`s \DU w�w U%gji W`s \DU w�r�¬�X Uñg n cqcbU _ x n`X T W \®°Uhg a Ud\Vc½TVU%g n`X�æÀWYX ghUÖT Ä \ X@Xà \DT@T�\ _qÞ�_qabÙ p�U�Ï�ðñU aqa UñcbUdxVc Zh_ U XvajWYaqrtn`X p WYa c r g r U w�w UÖx3UÒcbp�U aT n`X gíTVU _qabn gT�°Udc wÅÄ U XD_ Udp ÃVw UíTDU _Cr�X�mon cqp WYaqrtn`XD_ cbU wÂWYaqr ®°U _�W \�c Zh_ U W \}T Ä U Xvaqr�abZh_�Zda \DT rtZ U a�Óx W cfg n`XD_bZhs \DU Xva�ÓVXÆÄ U _qaCW \ a cbU s \ Ä \ X U,cbUdxVc Zh_ U XvajWYaqrtn`X�WYw�a Udc X�WYaqr ®>UèT�\ ¬ c W xViDU[T�\yc Zh_ U W \ÆÏ

B �2� � B C ����ÿ>û�� ú�evû�����ý���ÿ>üÀùFE��Dù<ÿ9�
é n c _bs \ Äàn`XÛ_jn \Vi WYr�a U1gdc Z Udc»\ X xVc n`abn g n`w UñTDU1g n`X�æÀWYX ghU ÓBwÅÄ \ X UñTVU _ xVcbUdp rtÙ cbU _!s \DU _baqrtn`XD_

Ú}wÂW`s \DU w�w U r�w U _ba \ aqr�w U TVU a c n \V®°Udc.\ X U£c Z x n`XD_ UyU _qa  _ \Vc s \ n`r ® n \ wtn`XD_ ² XDn \ _�s \ Ä r�w�_ U
Ã�W`_ UFó�á w \ _ g wÂWYr cbUdp�U Xva�ÓV_ \Vc s \ n`r7_ U Ã�W`_ Uf\ X#Xà \DT#T�\Èc Zh_ U W \Èx n \Vc%T Z g r TVUdcÖT Ä UÒÑ7Uhg a \DUdc
n \ XDn`X \ XîZ gji WYXV¬ U W ®>Uhg@\ XQW \ a cbUFó¡ C\DU w�w U _ T n`XVXDZ U _ g n`XD_ Udcq®°UÒ² a ² r�w T WYXD_[_bn`X ®°Uhg a Ud\VcTVUíg n`X�æÀWYX ghUFó « WYX�_fwÂW�_ \ r�a UíTVUíghU aqa Uèx W c aqr U ÓÀXDn \ _ßWYw�wtn`XD_CXDn \ _Cr�XvabZ cbU _b_ Udc Ú�wÂW ghU w w \ w U
Vi[j]

T�\}®>Uhg a Ud\VcßTVUÛg n`X�æÀWYX ghUÛTV\ Xà \DT i
ÏÀÐ w�w UÛg n`XD_ Udcq®°U abn \ a U _�w U _Cr�X�mÜn cqp WYaqrtn`XD_ßs \DU

w U Xà \DT i
x n�_b_bÙ TVU[U a \ aqr�w�rt_ U W \ _ \`�qU a T�\ Xà \DT j

Ï
¯ ® WYXva%s \ Ä \ X£Xà \DT£T Z g r TVUßT Ä r�Xva Udc WY¬�r c W ®°UhgC\ X W \ a cbU Óìr�w ® W ® Z c r æ Udc _brÀwÂW p�U _ \VcbUßTVUg n`X�æÀWYX ghU s \ Ä r�w%W U X gdU w \ r ²Ág r U _qaèmÜW ® n c WYÃVw U n \ XDn`X Ï½ðñU aqa UÈp�U _ \VcbUÈTVU#g n`XVæÀWYX ghU Ó»s \DU

XDn \ _ÖW xVx3U w�wtn`XD_ T WYXD_1w UfxVc n`abn g n`w U wÂW ù<üDú��£ý��#ÿ>üÀùFE��Dù<ÿ9� Ó U _qa T n`X g wÂW g wtZ TVUC® n"ñVa UCT�\
_qÞ�_qabÙ p�Ußx W c wÂW`s \DU w�w U wÅÄàZ ® n`w \ abr�n`X T�\ _qÞ�_qabÙ p�Uß® W Õ a cbU,c Zd¬�r U�Ï

ð n p.p�U XDn \ _[wÅÄÇW ® n`XD_èZ ® nvs \ ZÈW \QT ZdÃ \ a T�\îc W xVx n c a�Ó w U.p n T Ùdw U�TVU�g n`X�æÀWYX gdU s \DU
XDn \ _ ® n \ wtn`XD_ p�U aqa cbU#U XÅà \V®vcjUÈU _qa[mÜn`X T ZÈ_ \VcÛTVUd\�ÔQgdc r�abÙ cbU _ xVc r�X g r x W \�Ô(Ï»éÆU _íXà \DT _T n`r ®°U Xva�XDn`X
_ Ud\ w Udp�U Xva \ aqr�w�rt_ Udc w Ud\Vc�xVc n xVcbUäUÒÔ�x Z c r U X ghUãp WYrt_ U X g n cbU _ U _ Udcq® r c�TVU
wÅÄ U XD_ Udp ÃVw U�TVU _ g n`XVX�WYrt_b_9WYX ghU _ TVU _ÈW \ a cbU _ x n \Vc�p WYr�Xva U XVr c w Ud\Vc _�r�X�mÜn cqp WYaqrtn`XD_ Ï ê�n \ _
WYw�wtn`XD_CÚ xVc Zh_ U Xva T ZdajWYr�w�w UdcCghU _ TVUd\�Ô gdc r�abÙ cbU _ Ï

•
C �j���2�hú���ý�����ù ü�ú��*��ý��^ÿ>ü3ùNEG�Dù ÿ*�:�Dù3ú��vû��2�vþ<û��*�

é n c _bs \DU w U Xà \DT i _bn \Vi WYr�a U r�Xva Udc WY¬�r c Ú.wÅÄ r�XD_qajWYXva t W ®>Uhg w U X4à \�T j ÓDr w x n�_b_jÙ TVU,\ XghUdc ajWYr�X�XDn p Ã cbUÛT Ä r�X�mon cqp WYaqrtn`XD_ x3Udc _bn`XVX U w�w U _ßÚ�_bn`X�_ \`�qU afs \ Ä r�w»W.w \ r ²Åp�Õdp�Uèp rt_�Ú � n \VcT�\Vc WYXva1wÅÄ r�Xva Udcq® WYw�w UCTVU a Udp.x _ [0, t−1]
ÏvðñU _5r�X�mon cqp WYaqrtn`XD_ x3Udc _bn`XVX U w�w U _ñn`Xva1ZdabZCW g s \ rt_ U _

Ú gji W`s \DU mÜn`rt_ßs \ Ä r�w½WÈr�Xva Udc WY¬�r5W ®>Uhg j W \Vx W c W ® WYXva Ï(á W c,g n`XD_bZhs \DU Xva�Ó3r�w U _qaßwtZÒ¬�r�aqr p�U.TVUx3U XD_ Udc s \DU wÅÄ UÒÔìx Z c r U X ghU@x3Udc _jn`XVX U w�w U _ \Vc wÂW`s \DU w�w U _ U Ã�W`_ U w U Xà \DT i
x n \Vc,T Z g r TVUdc n \

XDn`X T Ä r�Xva Udc WY¬�r c W ®°Uhg w U Xà \DT j
g n cqcbU _ x n`X T W \�Ô�c Zh_ \ w�ajWYab_ TVU _5r�Xva Udc W g aqrtn`XD_ÖWYXvabZ c r Ud\VcbU _

s \ Ä r�w�W UÒÑ(Uhg a \ Z U _!W ®°Uhg j
Ï ¯ r�XD_brÅÓâ_�Ä r�wì_�ÄÇW x3Udc �hn`r�a»s \DU j w \ r�W U X ® nâÞ°Z x w \ _ TVU5p W \V® WYrt_ U _»s \DUTVU Ã3n`XVX U _ßr�X�mÜn cqp WYaqrtn`XD_ T WYXD_ßw UÛx W`_b_jZ`Ó7_jn`X UÒÔ�x Z c r U X ghU.x3Udc _bn`XVX U w�w U _br�¬�X�WYw UÒc W£s \ Ä \ X U

XDn \V®°U w�w U r�Xva Udc W g aqrtn`XîW ®>UhgíghU Xà \DT W TVU mon c a U _ gji WYX ghU _ TVU X Uèx W`_�_�ÄÇW ® Z cbUdc Ã3ZdXDZÒæ�s \DUx n \Vc w \ r U afs \DU j XÆÄ U _qa T n`X g,x W`_ T r�¬�X UèTVU,g n`X�æÀWYX ghU�Ï· xVc Zh_ U Xva�ÓBwÂW�s \DU _qaqrtn`XÛs \ rì_ U¶x n�_ U5U _ba TVU _jW ® n`r c<g n p ÃDr U X T Ä r�Xva Udc W g aqrtn�XD_½WYXvabZ c r Ud\VcbU _T n`r ®°U Xva Õ a cbUñxVc rt_ U _ U X g n p.x a U%x n \Vc s \DU wÅÄ UÒÔìx Z c r U X ghUÖx3Udc _bn`XVX U w�w U _bn`r�a \ X gdc r�abÙ cbU æÀWYÃVw U�Ï× n \ a T ÄÇWYÃ3n cbT Ó»n`X x3Ud\ aír p WY¬�r�X UdcÛ\ aqr�w�rt_ Udc wÅÄ U XD_ Udp ÃVw U#TVU abn \ a U _íw U _ír�Xva Udc W g aqrtn`XD_ T Z � Úc Z�WYw�rt_bZ U _èW ®>Uhg j
ÏÆðñU aqa U r T Z U X U _ Udp ÃVw U@x W`_ g n`X ® WYr�X g WYXva U�T WYXD_,w U _ U XD_,n`å j

x n \Vcqc WYr�agji n`rt_qr cfTVU,cbU _qa Udc Q i n`XVX Õ a U R x3U X T WYXìa \ Xya c Ùh_�¬ c WYX T XDn p Ã cbUèT Ä r�Xva Udc W g aqrtn`XD_ t ÓDWBæDX^s \DUwÂW g n`X�æÀWYX ghU s \DU w \ r x n c a U i W \ ¬ p�U Xìa U��Ø\ _bs \ ÄÇÚ£WYaqa U r�X T�cbU@\ X�XVr ®°U W \�p W Ô r pí\Vp Ó xV\ r�_TVU w \ r U X ® nâÞ Udc�\ X ® r cq\ _ÈÚ�wÅÄ r�Xva Udc W g aqrtn`X t + 1
Ï ¯ g n`Xva c W c rtnVÓ1n`X x n \Vcqc WYr�a gji n`rt_qr cÈTVU

XÆÄ \ aqr�w�rt_ Udc s \DU wÂW TVUdc XVrtÙ cbU r�Xva Udc W g aqrtn`X Ï « WYXD_ ghUèg W`_�Ó�_qr j U _qa i n`XVX Õ a UíU aCs \ Ä r�w g n p.p�U a

� �



�Vö Í ² ³F±u³�¶x³ Ê ö
´�ö�¶x³�°c� Ì Þ °F¶xö é Äàn�_b_jWYa \VcjU[T�\yp n T Ùdw U
\ X U _ Ud\ w U�UdcqcbUd\Vc Ó i w U�g n`XD_qr T Ù cbUdc W g n p.p�U�p WYw i n`XVX Õ a U�ÏVá W c%g n`XD_bZhs \DU Xva�Óvr�w7_ Udp ÃVw U s \DUwÂW p�U r�w�w Ud\VcbU _bn`w \ aqrtn`Xï_bn`r�a TVU�T r cbU s \DU i

T n`r�aè_ U Ã�W`_ Udc _ \Vc[\ XîXDn p Ã cbU�T Ä r�Xva Udc W g aqrtn`X�_
WYXvabZ c r Ud\VcbU _»Zd¬°WYwìÚ θ ÓâW ®°Uhg θ > 1

U a θ Ã3n c XDZ x W c \ Xè_ Ud\ r�w θmax
Ó x n \Vc Z ® r�a Udc W \èp W Ô r pí\Vp

w U _ UÒÑ(U ab_ TVU Ã3n cbT(Ï « WYXD_[w U.p n T Ùdw U W g a \DU wÅÓÆXDn \ _íW ® n`XD_ x W c W p Zda c Z θmax
Ú 10

Ï<ðñU aqa UUÒÔ�x Z c r U X ghUÖx3Udc _bn`XVX U w�w UfU _qa g n`XD_ Udcq® Z U%x W c5gji W gd\ X T WYXD_ ghU s \DU XDn \ _5W xVx3U wtn`XD_¶w Ud\Vc w�rt_ba UTVU XDn`a U _ TVU,g n`X�æÀWYX ghU WYXvabZ c r Ud\VcbU _ Ï

•
C �j���2�hú���ý��^ÿ°üÀùNEG�Dù<ÿ9�

é ÄÇW \ a cbU.gdc r�abÙ cbU r�X T rt_ x3U XD_jWYÃVw U.g n cqcbU _ x n`X T W \�Ô Q UÒÔìx Z c r U X ghU _ UÒÔ abZ c r Ud\VcbU _SR Ï klw»_�ÄÇWY¬�r�aTVU _ g n`XVX�WYrt_j_jWYX ghU _ TVU _.W \ a cbU _@Xà \DT _�W ®°Uhg w U _bs \DU wt_ i W T Z � Ú^r�Xva Udc WY¬�r T WYXD_Ûw UÈx W`_j_bZ Ïá n \Dc5p�U aqa cbUfU X x wÂW ghU wÅÄ \ aqr�w�rt_jWYaqrtn`X TVU�ghU _ UÒÔ�x Z c r U X ghU _ UÒÔ abZ c r Ud\VcbU _�Ó>w U _5Xà \DT _ T r Ñ3\ _ U Xva
w Ud\Vc _ g n`XVX�WYrt_b_9WYX ghU _ U X£a c WYXD_ØmÜZ c WYXva�Ú gji W`s \DU r�Xva Udc W g aqrtn`X w U _%XDn`a U _ TVUßg n`X�æÀWYX ghU s \ Ä r�wt_x n�_b_jÙ TVU Xva TVU _èXà \DT _ès \ Ä r�wt_ g n`XVX�WYrt_b_ U XvaÛW \ Xà \DT W ®°Udg w U s \DU w5r�wt_ g n p.pí\ XVrts \DU Xva U aU X c Z gd\Vx Z c WYXva�Ó TVU wÂW p�ÕÒp�Uèp WYXVrtÙ cjU Ó TVUègdU w \ r ²Ág r»_jW@w�rt_qa U[TVU _�XDn`a U _ TVU[g n`X�æÀWYX ghU�Ï J X U
mÜn`rt_ c Z gd\Vx Z c Z U ÓDwÂW@w�rt_qa U,TVU _�XDn`a U _ TVU,g n`X�æÀWYX ghUèU _qaCW xVx3U wtZ U wÂW@w�rt_qa U[TVU,g n`X�æÀWYX ghU�Ï

•
C �*��ÿ>û"�Âú�evû����_�Vý�¢>�Vÿ9�ìù3ú��

·¢ghU _!a c n`rt_ gdc r�abÙ cbU _�Q xDc rtn c r�ajWYr cbU _SR%_�ÄÇW � n \ a U Xva!a c n`rt_¶W \ a cbU _5WYaqa c r�Ã \ ab_½s \ r x3Udcqp�U a ² a U XvaT ÄÇW ù X Udc w U _ cbU wÂWYaqrtn`XD_ TVU,g n`X�æÀWYX ghUèU Xva cbU w U _ÖXà \DT _ Ï × n \ a T ÄÇWYÃ3n cbT Ó�Ú gji W`s \DU XDn`a U[TVUg n`X�æÀWYX ghU�g n cqcjU _ x n`X T�\ X�r�X T r ghU�TVU.g n`X�æÀWYX ghU�Ï klw½_ Udc a xVc r�X g r x WYw Udp�U XvaÛÚ x3Udcqp�U aqa cbU wÂWT rt_qabr X g abr�n`X U Xva cbUÛTVUd\�Ô XDn`a U _ TVUíg n`X�æÀWYX ghU r TVU Xvaqrts \DU _ Ï J X^X4à \�T A
x n \Vcqc W T n`X gíT r�_ ²

aqr�XV¬ \DUdc wÂWîs \ WYw�r�abZ T Ä \ X�Xà \DT B
TVU�ghU w�w U�T Ä \ X�Xà \DT C

p�Õdp�U _âÄ r�w�W \ X U XDn`a U^TVUg n`X�æÀWYX ghU r TVU Xvaqrts \DUÈx n \Vc@ghU _ TVUdc XVr Udc _ Ï!ðñUhg r U _qa T ñ W \ mÜWYr�a TVU wÅÄ \ aqr�w�rt_jWYaqrtn`X TVU wÅÄ i rt_ ²
abn c rts \DU%TVU _»r�Xva Udc W g aqrtn`XD_ xVc Z g Z TVU Xva U _ Ï`Ð X UÒÑ(U a�ÓY_qrìwÅÄàn`Xíæ ÔVU wÅÄ i Þ x n`a i Ùh_ U s \DU wÅÄ i rt_qabn c rts \DU
X U�g n`XD_ Udcq®°U s \DU w U _ g r�XDs TVUdc XVrtÙ cbU _5r�Xva Udc W g aqrtn`XD_ U a5s \DU w U _¶r�Xva Udc W g aqrtn`XD_1_jn`Xva½XDn`abZ U _1_ \Vc\ X U Z gjiDU w�w U�TVU 0 Ú 1

�
0
x n \Vc w U _ p W \V® WYrt_èZ gji WYXV¬ U _�Ó 1 x n \Vc w U _[Ã3n`XD_�Ó 0, 5 w U _ Ud\ r�w1Úx W c aqr c�T�\ s \DU w»n`X T r�aCs \ Ä \ X^X4à \�T mÅWYr�a g n`X�æÀWYX ghU Ú \ X}W \ a cbU �ÒÓ3n`X x3Ud\ a U _qaqr p�Udc s \ Ä \ X

Xà \DT W�ÞvWYXva@abn \`� n \Vc _ cbU � \ wÂW p�Õdp�U XDn`a U 0, 7
U a.ZdajWYXva T n`X g Z ® WYw \ ZyÚ 0, 7

U _qa x w \ _xVc n x r ghU ÚÈwÅÄ UÒÔ Z gd\ aqrtn`X T Ä \ X�XDn \V®°U w¶Z gji WYXV¬ U s \ Ä \ X�Xà \DT Z ® WYw \ Z@w \ r ² W \ _b_br¶Ú 0, 7
T n`Xva

wÅÄ i rt_qabn c rts \DU Ó x W c�UÒÔVUdp.x w U {1; 0, 2; 0, 8; 1; 0, 5} Ó p n`Xva cbU s \ Ä r�w W T Z � Ú.ZÒajZ.Q p WYw i n`XVX Õ a U R Ï« Uèp�Õdp�U Ó�r�w UÒÔ rt_qa U[\ X�r�X T r ghUíTDUèg n`X�æÀWYX ghUíx n \Vc wÂW�w�rt_qa UèTVUíg n`X�æÀWYX ghU�Ï(ðñU aCr�X T r ghUx3Udcqp�U afÚ \ X£Xà \DT£TVUßT Zda Udcqp r�X Udc _qr3w U _ñw�rt_qa U _ TVU�g n`X�æÀWYX ghU s \ Ä r�w cjU �hn`r�a�_bn`Xva gdc Z T r�ÃVw U _
n \ XDn`X Ï

Ð X�æDXÆÓÀÚ gji W`s \DUèT r Ñ7\ _qrtn`X TDU _jW@w�rt_qa U[TVU XDn`a U _ TVU[g n`X�æÀWYX ghU Ó gji W`s \DU Xà \DT^U X ® n`r U
W \ _j_qrÆ_jWÛw�rt_qa U[T Ä r�X T r ghU _ TVU[g n`X�æÀWYX ghUèU X ghU _�XDn`a U _ TVU,g n`X�æÀWYX gdU�Ï
£ ü�ú���ú��ÎüÀù B �&� � %�� ª~-@' i

� � }�} ÿ('*% � 8 � 6(��� }s� �>-%3�4/ } 5&þ8�/7/ � 57=3-0/ }�� %3#&8�/�5 � } 8"-®� ª~-@' j
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�Vö Í ² ³F±u³�¶x³ Ê ö
´�ö�¶x³�°c� Ì Þ °F¶xö é W@¬ U _qaqrtn`X TVU _jW T ÞvX�W p rts \DU
#&8�� ��/�%�'�%�6l�"��¬~8"� 6�% Vi[j].NC ∈ [0, 1]#(� 52� '"576l%®'*%:6(����¬�8"� 6�%�%3�¢6�%>/7/�%�� ��/�%®'�%
6l�"��¬�8"�f6l% Vi[j].NCNC ∈ [0, 1]

#&8Ù# 5 } /�%ð'*% } � ��/�% } '*% 6l�"��¬~8"� 6�% 8"���
/ �3� 57%>- � % } Vi[j].LNCA 8"��%(6 Vi[j].LNCA[k] ∈

[0, 1] %>/ k ∈ [0, θmax]#&8�# 5 } /�%�'�% } �f��/�% } '�%�6l�"��¬~8"� 6�%�'�% j Vi[j].LC 8"�"%©6 Vi[j].LC[k] ∈ [0, 1] %s/
k ∈ [0, n]#&8®# 5 } /�%�'*% } 5M�f'"5�6�% } '*% 6l�"��¬�8"�f6l%þ�>-@% j� � }l} ÿ©'*%K%3� } % } � �9/�% } '*%z6l�"��¬�8"�f6l% Vi[j].ILC 8"��%(6 Vi[j].ILC[k] ∈ [0, 1] %s/
k ∈ [0, n]#(� 52� '"576l%ð'*% 6(����¬�8"� 6�% %3� #�8Ù# 5 } /�% '�%

� ��/�% } '*%z6(����¬�8"� 6�%z'*% j

Vi[j].NCLC ∈ [0 . . . 1]

âçÁMâ ÂºãdýNÃ4ê�É9ü�ÇFåûèVÃ¥ê�ã¢è[¤VåVã¥�ÜüS¦GíoÃ
B � B ��� C ����D<û���	b�M�vû��KD��@�

¯ ® WYXva TVUÈxDc Zh_ U Xva Udc wÂW p Zda i n TVU T Ä r XDr abrtWYw�rt_9WYaqrtn`X T�\ãp n T Ùdw U Ó!r�w U _qaÛr p.x n c ajWYXva TVU
XDn`a Udc s \DU w U _ÛWYaqa c r�Ã \ ab_ TVU�g n`X�æÀWYX ghU#T n`XVXDZh_Ûn`Xvaèabn \ _ TVU _ ® WYw Ud\Vc _ c Z U w�w U _ g n p.xVc rt_ U _U Xva cbU 0

U a 1 ÏBÝìUd\ w U _ w U _Ær�Xva Udc W g aqrtn`XD_»_bn`Xva Z ® WYw \ Z U _ TVU½p WYXVrtÙ cbU ÃVr�X�WYr cbU�ÏâÐ w�w U _ xVcbU XVX U Xva wÂW® WYw Ud\Vc 0 _qr>wÅÄàZ gji WYXV¬ U XÆÄ U _ba x W`_ xVc nYæDajWYÃVw U1U a 1 _�Ä r�wv_�ÄÇW ® Ù cbU Ã3ZdXDZÒæ�s \DU¶x n \Vc w U¶TVUdp WYX TVUd\Vc�Ïé U _¶XDn`a U _ T n`XDXDZ U _ñW \�Ô r�Xva Udc W g aqrtn`XD_ñ_bn`Xva T n`X gfT r Ñ Z cbU X g rtZ U _ TVU _ p�U _ \VcbU _ TVU�g n`X�æÀWYX ghU�Ï
ê�n \ _ ®>Udcqc n`XD_ x w \ _�ajW cbT s \ Ä U X c Z�WYw�r�abZ�ÓVw U,g WYw gd\ w TVU _ÖXDn`a U _ TVU,g n`X�æÀWYX ghU[U _ba�Ó U X x W c aqr U Óc Z�WYw�rt_bZ U X mÜn`X g aqrtn`X TVU _@XDn`a U _ T n`XVXDZ U _�W \�Ô r�Xva Udc W g aqrtn`XD_ Ï ê�n \ _ ®>Udcqc n`XD_�Ú ghU#xVc n x n�_g n p.p�U XvafXDn \ _ x W cq®°U XDn`XD_CÚ@n`ÃVa U XVr cCTVU _ p�U _ \DcbU _ TVU[g n`X�æÀWYX ghU XDn`XyÃVr�X�WYr cbU _ Ï
£ ü�ú���ú��ÎüÀù B �*i � ��- } 8 �9� %>#&% � �"� } ù<üDú��©ùF��[4��ú��MW � -��¾8�/7/ � 57=3-0/K'*%¦6l�"��¬~8"� 6�%¦'9���4/�#&8
��8"#&%>- � % } /�5M� 6s# - } %�'98"� } [0; 0, 5[ %>/ ù ü�ú��éD¶ü ��� ú��mWf� -��U89/7/ � 5�=3-0/,'*%�6(����¬�8"� 6�%�'9�"�4/�#�8
��8"#&%>- � % } /o52� 6># - } %�'*8"� } [0, 5; 1]

�
J X U mÜn`rt_�w U[p n T Ùdw UíTVU _qr pí\ wÂWYaqrtn`X T�\�c Zh_ U W \�gdc ZhZ�Ó�r�w U _qa�r�XVr�aqrÂWYw�rt_bZ U XymÜn`X g aqrtn`X TVU _g n`XVX UÒÔ rtn`XD_ U Xva cbU w U _!Xà \DT _ Ï ¯ r�XD_qrÅÓYwtn c _js \DUÖTVUd\�Ô Xà \DT _ i

U a j _bn`Xva ® n`rt_qr�XD_ TDUñxVcbUdp r UdcTVU ¬ c Z�Ó(w U _ TVUd\�Ô�ghU w�w \ w U _ Mt(i, j)
U a Mt(j, i)

� W ®>Uhg t = 1 � T�\�p n T Ùdw U�TVU _qr pí\ wÂWYaqrtn`X_bn`XìaCr�XVr�aqrÂWYw�rt_bZ U _ Ï « WYXD_ ghUíg W`_âÓ�w U _CXDn`a U _ TVUÛg n`X�æÀWYX ghU ÓÀw U _Cr�X T r ghU _ TVUÛg n`X�æÀWYX ghU@U X}w U _
XDn`a U _ TVU,g n`X�æÀWYX ghUèU a U Xyw U _Öw�rt_qa U _ TVU,g n`X�æÀWYX ghU[xVcbU XVX U XvafwÂW xVcbUdp rtÙ cbU[® WYw UÒ\DcÖx n�_b_qr�ÃVw UT Ä \ X U XDn`a Ußx n�_qr�aqr ®°U ÓDÚ@_jW ® n`r c 0, 5

ÏVéÆU _fW \ a cbU _fWYaqa c r�Ã \ ab_�X U _bn`XvaÖr�XVr�aqrÂWYw�rt_bZh_�s \DU wtn c _ TVU
wÂW xVcbUdp rtÙ cbU r�Xva Udc W g aqrtn`X TVU i

U a j Ó g Ä U _qa ² Ú ²ÁT r cbU wtn c _bs \ Ä r�wt_ T r Ñ3\ _ Udc n`Xva5w U _5w�rt_qa U _ TVU _5XDn`a U _TVU[g n`X�æÀWYX ghUèU a TVU _Ör�X T r ghU _ TVU[g n`X�æÀWYX ghUèU X ghU _ÖXDn`a U _ Ï

B � B � B C �q	
��où3ú��2�vù�ý��*��ý»üÀù»ùF���*�_�>ú �2�vþ<û��*WÀüf�Îþ ú��ÎüÀù
Ð X TVUdi n c _ TVU _�w�r�_ba U _ TVU XDn`a U _ TVUyg n`X�æÀWYX ghU�U a T Ä r�X T r ghU _ U X ghU _�XDn`a U _Ès \ rC_bn`XvaT r Ñ7\ _bZ U _ U a c Z gd\Vx Z c Z U _ßÚ gji W`s \DU r�Xva Udc W g aqrtn`X x W c w U _fXà \DT _ x W c _qr p.x w Uèg n x r U Ú.wÅÄ Udp@²x wÂW ghUdp�U Xva g n cqcbU _ x n`X T WYXva T WYXD_èw Ud\Vcí®°Uhg a Ud\VcÛTVU�g n`X�æÀWYX ghU Ó<w U _ÛW \ a cbU _@WYaqa c r�Ã \ ab_Û_jn`Xvap rt_íÚ � n \Vc W \ æDw T�\ a Udp.x _ x W cèTVU _,mon`X g aqrtn`XD_ís \DU XDn \ _íWYw�wtn`XD_ UÒÔ�x w�r g r�a UdcíT WYXD_ ghU aqa Ux W c aqr U�Ï¶é U _�_bn \ _ ²Åx W c aqr U _�s \ rÖ_ \ r ®>U Xva ® n`Xva T n`X g r�w�w \ _ba cbUdc�g n p.p�U Xva�mÅWYr cjU Z ® n`w \DUdc w U _

WYaqa c r�Ã \ ab_ T�\ _bÞì_qabÙ p�U ÚíwÂW@_ \ r�a UßT Ä \ X U r�Xva Udc W g aqrtn`XÆÓ g Ä U _qa ² Ú ²ÁT r cbUèg n p.p�U Xva�a c WYXD_ØmÜn cqp�Udc

� �



�Vö Í ² ³F±u³�¶x³ Ê ö
´�ö�¶x³�°c� Ì Þ °F¶xö é W@¬ U _qaqrtn`X TVU _jW T ÞvX�W p rts \DU

wÅÄàZdajWYa T�\ _qÞ�_qabÙ p�U�x n \Vc w U mÅWYr cbU�x W`_b_ UdcÖTVU _bn`X ZdajWYa g n \Vc WYXva�Ó�ÚíwÜÄ r�XD_bajWYXva t ÓVÚ \ X XDn \V®>U wZdajWYa ® WYw�r TVU Ú�wÅÄ r�XD_qajWYXva t + 1
Ï êCn`abn`XD_ßs \DUíghU _Cmon`X g aqrtn`XD_,_bn`Xva U X g n`XD_bajWYXva,W ù X�WY¬ U W \®ì\yTVU _�_br pí\ wÂWYaqrtn`XD_ c Z�WYw�rt_bZ U _ T n`Xva�XDn \ _ x W c w Udc n`XD_ T WYXD_ÖwÂW x W c aqr Uè��Ï

B � B � B ��� C �*�Èù ü�ús����ý��^ÿ>ü3ùNEG�Dù ÿ*�

h��*E!ù�� ú��ÎüÀù B �on�§ #©� 52� } /�8"� / t ��-��U�fª~-0' i ' � 6>5�'�%®'F� 5M�4/�% � 8�)"5 � 8"��%(6®-��U� ª~-@' j
} 5,%>/} %3-�#�%3;�%3� / } � 52# � � }�} ÿ('*%_-��f%_� �9/�%�'*% 6l�"��¬~8"� 6�% � � } 5�/�5M��% 8"- } -E¨s%s/.'*% j

�[© # - } �s� � ;�%3#2#&%E�
;�%3� /2�ç� ��- } � ��/��"� }�ª

Intert(i, j) = vrai ⇐⇒ Mt(i, j).NC ≥ 0, 5

�þ��	
�Vû�cÆþ�� B ��O�« %3-��� ª~-0' } ���"5 } 52� } i %>/ j �"�4/º#(� -��¬� �f� � � � } '*%_#(� 8"-0/ � % '�% } 5M���>� � �
;_8�/�57�"� } /���/�8"#�%3;�%3�4/«52� ' ��� %3� '*8"�4/�% } '98�� } #�% } %3� } �4é6l% �x� % } / � 8 },� 8 � 6�%®�>-% i ' � 6>57'*%
'F� 52�4/�% � 8�)�5 � 8���%(6 j �>-% j ' � 6>57'*% � 8.�s� � 6 � ;�%3�4/�'F� 52�4/�% � 8�)"5 � 8"��%(6 i

�
éÆU _.XDn`a U _ TVU£g n`X�æÀWYX ghU cbUdxVc Zh_ U Xva U Xva�w U#x n`r�Xva gdc r�aqrts \DUyT�\ãp n T Ùdw U xV\ rt_bs \DU£g Ä U _qa\ XVrts \DUdp�U XvaíÚ x W c aqr cèTVU@ghU w�w U _ ²Ág r5s \DU w U _,Xà \DT _ ® n`Xìa T Z g r TVUdcèT Ä UÒÑ7Uhg a \DUdc n \ XDn`X \ X

Z gji WYXV¬ U W ®>Uhg w Ud\Vc _ ® n`rt_qr�XD_ Ï7Ð Xîn \ a cbU Ó ghU _bn`Xva ghU _ßXDn`a U _ès \ r!mon cqp�U Xìa,wÂW g n p.x n�_jWYXva UxVc r�X g r x WYw UèTDU wÂW T ÞvX�W p rts \DU[T�\yp n T Ùdw U�Ï
êCn \ _!W ® n`XD_ ®ì\ ÓBW \@T ZdÃ \ a TVU wÂW x W c aqr U ��ÓBs \DU wÂW cbU wÂWYaqrtn`X TVU1g n`X�æÀWYX ghU%T�\íp n T Ùdw UñU _qa

mÜn`X T Z U _ \Vc w U _ g n`XVX�WYrt_b_jWYX ghU _ TVU1gji W`s \DU W g a Ud\Vc»T�\ _qÞì_babÙ p�U`ÏBá w \ _ g wÂWYr cjUÒp�U Xìa�ÓBwtn c _js \ Ä \ X
Xà \DT A _jn \Vi WYr�a U r�Xva Udc WY¬�r c W ®>Uhg�\ X W \ a cbU B Ó(r�w ® W _ U æ Udc XDn`Xï_ Ud\ w Udp�U Xva@Ú ghU s \ Ä r�wg n`XVX�WYr�a x3Udc _jn`XVX U w�w Udp�U Xva T�\ Xà \DT B

U X¥s \DU _qaqrtn`X p WYrt_£W \ _b_br�Ú ghU s \�U w U _£W \ a cbU _
Xà \DT _@W ®°Uhg w U _js \DU wt_èr�wñW T Z � Ú r�Xva Udc WY¬�r x3U XD_ U Xva T�\ Xà \DT B

Ï klw ® W T n`X g Z ® WYw \DUdc _ U _xVc n xVcbU _ g n`XVX�WYrt_b_jWYX ghU _ U X _ U Ã�W`_jWYXvaÛ_ \Vc wÂW XDn`a UÈT n`XVXDZ U Ú wÅÄ Uhgji WYXV¬ UÈ®°U X�WYXva T ÄàW ® n`r c
w�r Ud\ Óìs \DU XDn \ _1XDn`a Udc n`XD_ α Ó p WYrt_ÖW \ _j_qr3_ \Vc w U _ñXDn`a U _ TVU _ θ

TVUdc XVrtÙ cbU _%r Xìa Udc W g aqrtn`XD_�ÓVW ®°Uhg
θ ≤ θmax

Ó g n`Xva U X \DU _ T WYXD_è_9W#w�rt_ba U�TVU XDn`a U _ TVU�g n`X�æÀWYX ghU WYXvabZ c r Ud\VcbU _ Ï<é W p nâÞ U XVX U Ó
XDn`abZ U PK

x n \Vc�� % ��} �"�f8"#¥®�� �"!$#&%('�)�% } Ó TVU,ghU _ θ + 1 XDn`a U _ U _bafWYwtn c _ g WYw gd\ wtZ U�

PKt+1 =
α +

∑θ
k=1 Mt(i, j).LNCA[k]

θ + 1
ðñU aqa U Z ® WYw \ WYaqrtn`X x3Udc _bn`XVX U w�w U�T�\ Xà \DT B XÆÄ U _qa x W`_[_ \0ù _jWYXva U.x n \Vc[T n`XVX Udcè\ Xî_ U XD_
W \ïg n`X ghUdx a TVU�T r Ñ3\ _qrtn`X TVU wÂW g n`X�æÀWYX ghU�Ï!ð Ä U _ba x n \Vc s \ n`r1XDn \ _ÛW � n \ abn`XD_èr g r5w U _ g n`X ²
X�WYrt_b_9WYX ghU _ TVU _fW \ a cbU _ U Xys \ r A WÛXDn`ajW p.p�U Xva \ X U mÜn c a U,g n`X�æÀWYX ghU�� 80% � U X w U _%w�rt_ba U _TVU[g n`X�æÀWYX ghU[c Z gd\Vx Z c Z U _�Ó�s \ rÆn`Xva \ X U XDn`a U XDZd¬°WYaqr ®°U W \ _ \`�ØU a TVU B

U a�s \ rÆn`Xva�_ \0ù _9W ²p�U Xva g n`X�æÀWYX ghU�U X ghU aqa U XDn`a U XDZd¬°WYaqr ®°Uz� 60% � Ïìð Ä U _qa5w U�xVc n g Z T Z�s \DU XDn \ _ñW ® n`XD_ gji n`rt_qrx n \Vc n`ÃVa U XVr cí\ X xVc n`abn g n`w UÈTVUÈg n`X�æÀWYX ghU Ã�W`_jZ�_ \Vc wÅÄ U3ù�g W g r�abZ U aèXDn`X _ \Vc wÅÄ U3ù�g r U X ghU�Ïé Ú U X g n cbU Ó \ X U,p nâÞ U XVX U ÓVXDn`abZ U EK
x n \Vc %©�/�% � � 8"#c®�� �"!�#�%('�)*% } Ó U _qa g WYw gd\ wtZ U�

EKt+1 =
1

ρ

n∑

k=1

S∗

Mt(i, k).LC[j]

� �



�Vö Í ² ³F±u³�¶x³ Ê ö
´�ö�¶x³�°c� Ì Þ °F¶xö é W@¬ U _qaqrtn`X TVU _jW T ÞvX�W p rts \DU

W ®°Uhg S∗ wÜÄ U XD_ Udp ÃVw U�TVU _ g n`X T r�aqrtn`XD_ x W c W p Zda c WYÃVw U _1s \DU Mt(i, k)
T n`r�a cbU _ x3Uhg a Udc Ó�æ Ô Z�Ú 

S∗ =







(k 6=i,j)

(Mt(i,k).NCLC>0,8)

(Mt(i,k).LC[j]<0,5)

(Mt(i,k).ILC[j]≥0,6)







T WYXD_èw U.xVc n`abn g n`w U W g a \DU w U a ρ w U XDn p Ã cbUÈTVU _bn p.p�U ab_ cbU _ x3Uhg ajWYXva ghU _ g n`X T r�aqrtn`XD_ Ï<éÆUmÅWYr�a TVU X U _ U _ Udcq® r cèTVU _ g n`XVX�WYrt_b_jWYX ghU _ TVU _ÛW \ a cbU _ís \DU wtn c _bs \DU�ghUd\�Ôì²Ág r1n`Xva \ X x n`r�XvaTVU[®v\DU X�ZÒ¬°WYabr m T�\ Xà \DT W ®>Uhg s \ rÆwÅÄ r�Xva Udc W g aqrtn`X T n`r�a�W ® n`r c w�r Ud\�U _qa \ X U,p Zda i n TVUè\ aqr�w Ux n \Vc _ UÈcbU X T�cbU£g n p.x a U£x w \ _ c W x r TVUdp�U Xva TVU wÂW p WYw i n`XVX Õ a U abZ TVU _ÛXà \DT _.s \DU _brñn`X\ aqr�w�rt_jWYr�aßÚ@wÂWÛmÜn`rt_�w U _CW ® rt_�XDZd¬°WYaqr mo_ U a x n�_br�aqr mo_ ÏDá W cCg n`XD_bZhs \DU Xva ghU aqa U[p Zda i n TVUèx3UÒcbp�U aTVUÈT r Ñ7\ _ Udcíx w \ _ c W x r TVUdp�U Xva@wÂW x3UdcbghUdx aqrtn`X TDU X4à \�T _íX U _ Udcq® WYXva x W`_èwÅÄ r�XvabZ cbÕ a TVU wÂW
Q g n p.pí\ X�W \ abZ>R ÏYéÆU¶xVc n`ajn g n`w U1p rt_ U X x wÂW ghU5U _ba T n`X g1UÒÑ7Uhg aqr ®°Udp�U Xva \ X xVc n`abn g n`w U1U3ù�g W ghUU a�XDn`X U3ù�g r U Xva Ï

é WymÜn`X g aqrtn`X x3Udcqp�U aqajWYXva TVU mÜWYr cbU Z ® n`w \DUdc w U _ÛXDn`a U _ TVU#g n`X�æÀWYX ghU Ó g Ä U _qa ² Ú ²ÁT r cbU TVUg WYw gd\ w Udc wÂWÛXDn \V®>U w�w U,® WYw Ud\Vc�� W \ a Udp.x _ t + 1 � TVU wÂWÛXDn`a U[TVU,g n`X�æÀWYX ghU s \ Ä \ X Xà \DT i WU X \ X^Xà \DT j Ú x W c aqr cCTVU wÅÄÇWYX g r U XVX U � W \ a Udp.x _ t �ÒÓÀW xVc Ùh_fwÅÄ UÒÔ Z gd\ abr�n`X T Ä \ X U XDn \V®°U w�w Ur�Xva Udc W g aqrtn`X U _qa T n`X g wÂW._ \ r ® WYXva U.

Mt+1(i, j) =
ε.[θ × IKt+1]+

(E)
︷ ︸︸ ︷

ζ.[θmax × EKt+1]

ε.θ+ζ.θmax
︸ ︷︷ ︸

ssi(E)6=0

W ®°Uhg ε
U a ζ

TVUd\�Ô mÅW g a Ud\Vc _ x3Udcqp�U aqajWYXva TVU�x W c W p Zda cbUdc w U�x n`r T _Ös \DU wÅÄàn`X ®°Ud\ a T n`XVX Udc Ú
wÂW g n`XVX�WYrt_j_jWYX ghU,TVU _�W \ a cbU _ x W c%c W xVx n c afÚ ghU w�w U s \DUCx n�_j_bÙ TVU Xva%w U _%Xà \DT _ Ud\�Ôì²Åp�Õdp�U _ Ï¯ r�XD_qrÅÓ x w \ _íw U mÅW g a Ud\Vc ζ _ Udc Wy¬ c WYX TQx W cíc W xVx n c a.W \ mÅW g a Ud\Vc ε

U a x w \ _èwÂW x3UdcbghUdx aqrtn`XTVU[p WYw i n`XVX Õ a U abZ@_ Udc W c W x r TVU�Ï klw g n`X ® r U Xva T n`X gíTVU a c n \V®°Udc w U Ã3n`X�Zhs \ r w�r�Ã cbUíU Xva cbUíghU _TVUd\�Ô mÜW g a Ud\Vc _ x n \Vc X U XDZd¬�w�r�¬ Udc W \Dgd\ XïalÞ x3U�TVU�g n`XVX�WYrt_b_jWYX ghU�x W cíc W xVx n c a@Ú£wÅÄÇW \ a cbU�Ï« WYXD_�w UßxVc n`abn g n`w U W g a \DU wÅÓ ghU _ x W c W p Ùda cbU _ ε
U a ζ _bn`Xva cbU _ x3Uhg aqr ®>Udp�U Xva�æ Ô Zh_fÚ 1

U a 2
Ï

�þ��	
�Vû�cÆþ�� B �2H°¯ #4% } /N-0/�5M#�%.'*%.6(��� } /�8�/�% � �>-%��G%3� 6l8 } 'F� � )*8"# 5�/ � '*%.6�% } '*%>-" � 8 � 8";�ÿ>/ � % }
'*% � �"� ' �3� 89/�5��"���#�% } 6(���� 8"5 }l} 8�� 6�% } %©�/�% � �x% } ���4/�/��"-E¨>�"- ��} -�� � �"5�' }�} - ��3� 57%>- � �"- � )98"#
8"-��6(���� 8"5 }l} 8"� 6�% }V� % �l} �"��f%3#2#&% }���± %©6>5 } %�� �3� 5 ¬~% � 8 � #�%��>8�52/ç�>-% θ % } /G;_8�¨>� �l�V� 8 � θmax%s/ } � 5M#M# - } / � %�#&� �l} '�% } θmax

� � %3;�5�ÿ � % } 52�4/�% � 8*6s/�5��"� } ��64� % } /W�8�#�¨'"5 � %q#&� ��} �>-%¦#�8Å# 5 } /�%¦'*% }
� �9/�% } '*% } 52�4/�% � 896s/�57�"� }��f�(� 6 � '*%3�4/�% } �x� % } / � 8 } %3� 6l� � % � %>; � # 5�% � ¯ #«% } / � 8"5 } ���� 8*=3#�%¦'*%� %3� } % � �s-@% #&� ��} �>-% '*% } � ª~-@' } �"�4/ � %3-Å'F� 5M���s� � ;_8�/�5��"� } 8"- } -J¨�%>/«'F� -��é8"-0/ � %��.5M# }�} � %3�� %>;_%s/7/�%3�4/ � # - } �>8*6>5M#�%3;�%3�4/���#©� 8"��5 } '*% } 8"-0/ � % }s�
ðñUÛp n TVU@T ÄàZ ® n`w \ aqrtn`X TVU _ßXDn`a U _ TVU@g n`X�æÀWYX ghU.p n`Xva cbU s \DU w UÛp n T Ùdw U.TVU@T r Ñ3\ _qrtn`XTVUyg n`X�æÀWYX ghU�T Z ®°U wtn xVx ZyX U x3Ud\ a Õ a cbU p n`r�XD_ x3Udc mon cqp WYXva �Îx W c�c W xVx n c a#W \�Ô¢gdc r�abÙ cbU _T ÄàZ ® WYw \ WYaqrtn`X£Z ® nvs \ Zh_ñW \#T ZdÃ \ a TVU wÂW x W c aqr U �9�½s \ Ä \ X p n T Ùdw U _ Udp ÃVwÂWYÃVw U XÆÄ r p.x wÂWYXvajWYXìax W`_�w U,xVc r�X g r x3UèTVU,T r Ñ7\ _qrtn`X ÏDÐ X UÒÑ7U a�Ó T WYXD_�w U[g W`_�n`å \ X U r�Xva Udc W g aqrtn`X U Xva cbU,\ XyXà \DT

X
U a \ X#Xà \DT Y

U _qa x n�_b_br ÃDw U Óvwtn c _js \DU X
p�U aÖÚ � n \Vc _jW[XDn`a UßTVUCg n`X�æÀWYX ghUßU X Y Óvr�wÀX U

� ±



x3Ud\ añs \ Äàn`ÃVa U XVr c1\ X U XDn`a U r�X�mÜZ c r UÒ\DcbU n \ ZÒ¬°WYw U Ú ghU w�w U rt_b_ \DUfTVU wÂWè_ Ud\ w U�xVc r�_ UfU X g n p.x a UTVU _èr�Xìa Udc W g aqrtn`XD_ xVc Z g Z TVU Xva U _@s \ Ä r�wñW UÒÑ(Uhg a \ Z U _@W ®>Uhg Y
Ï»ðñUhg r U _qaèwÂW g n`XD_jZhs \DU X ghUÈT�\

mÅWYr�a�s \ Ä r�w<W � n \ a U Ú ghU aqa U[xVcbUdp rtÙ cbU XDn`a U,\ XVrts \DUdp�U Xvafw U _�XDn`a U _ TVU _�Xà \DT _fs \ rÆn`Xva \ X U
n x r�XVrtn`X�XDZd¬°WYaqr ®°U Ú xVc n x n�_ TVU Y

U a U X�s \ rfr�wCW \ X U mÜn c a U^g n`X�æÀWYX ghU�U X�wÂW�w rt_ba UyTVUg n`X�æÀWYX ghU�Ï

B � B � B � B C �*� �Îù<ýG� ÿ*�*�.ý��^ÿ>ü3ùNEG�Dù ÿ*�:�ìùd�2�*��ù<üDú�����ý���ÿ>üÀùFE��Dù<ÿ9�
é ÄàZ ® n`w \ aqrtn`X TVU _5r�X T r ghU _ TVUfg n`X�æÀWYX ghU�U XÈw U _5XDn`a U _ TVUCg n`X�æÀWYX ghU�U _qa T Zda Udcqp r�XDZ UCx W cTVUd\�Ô WYaqa c r�Ã \ ab_âÓ wÂW XDn \V®°U w�w U XDn`a U α

T n`XVXDZ U Ú wÅÄ r�Xva Udc W g aqrtn`X ®>U X�WYXva T ÄÇW ® n`r c w�r Ud\ U aíwÂW
w�rt_qa U@TVU _�XDn`a U _ TVU _ßr�Xva Udc W g aqrtn`XD_èWYXvabZ c r Ud\VcbU _ Ï ðñU _ßr�X T r ghU _ TVU@g n`X�æÀWYX ghU _bn`Xva T n`X g@TVU _
W ® rt_ x3Udc _bn`XVX U wt_f_ \Vc wÂW@s \ WYw�r�abZ TVU wÂWÛXDn`a U[TVU[g n`X�æÀWYX ghU�Ï
£ ü�ú���ú��ÎüÀù B � X

E %>/ σ ' ��} 5�)"�x% � �"�4/�#(� % }��@�>� 8"� 6�%�%s/o#(� � 6l8 � /W�¨/�� � %�'*%o�>8#²��"�q- } -%3#M#&% �
¯ r�XD_qrÅÓ3W xVc Ùh_ßW ® n`r c�g WYw gd\ wtZ E(Mt(i, j).LNCA)

U a σ(Mt(i, j).LNCA) Ó�XDn \ _ xVc n ²g Z T n`XD_ U X#XDn \ _ñÃ�W`_jWYXva%_ \Vc1\ X£_ Ud\ r�w ωNCNC
U a U X ® Z c r æÀWYXvañwÅÄÇW xVx W c a U X�WYX ghU n \ XDn`X TVU

wÂW@XDn \V®°U w�w U XDn`a U α Ú@wÜÄ r�Xva UÒcb® WYw�w UèTVU,® WYw Ud\Vc _
]E(Mt(i, j).LNCA) − ωNCNC . . . E(Mt(i, j).LNCA) + ωNCNC [

Ð X g W`_ T ÄÇW xVx W c a U X�WYX ghU Ú ghU a^r�Xva Udcq® WYw�w U Ó�XDn \ _ m Udc n`X�_ gdc n?³ta cbU wÅÄ r�X T r ghU Ó T WYXD_yw Uîg W`_g n`Xva c WYr cbU Ó5wÅÄ r�X T r ghU^TVUyg n`X�æÀWYX ghU _ Udc W T Z ® WYw \ Z[� T WYXD_�w U _ TVUd\�Ô¢g W`_âÓ gdU _ p rt_ U _ÈÚ � n \Vc
_ Udc n`Xìa xVc n x n c aqrtn`XVX U w�w U _#Ú σ(Mt(i, j).LNCA)

g n p.p�U w U p n`Xva cbU wÅÄÇWYw�¬>n c r�a iVp�U � TVU
wÅÄÇWYXVX UÒÔVU�´ßÏ « WYXD_[w U.p n T Ùdw U Ó w U _ Ud\ r�w ωNCNC

U _qa,æ Ô Z�Ú 0, 15
x n \Vc s \DU wÅÄ r�X T r ghU _bn`r�a

W \ ¬ p�U XvabZ \ XVrts \DUdp�U XvaÛwtn c _bs \DU wÂW XDn`a U#T n`XVXDZ U ÚywÂW TVUdc XVrtÙ cbU r Xìa Udc W g aqrtn`X U _qa xVc n gjiDUTVU wÂW p nâÞ U XVX UÛTVU _�XDn`a U _ TVU r�Xva Udc W g aqrtn`XD_ xVc Z g Z TVU Xva U _ U aCw Uíx W c W p Ùda cbU η
U _qafæ Ô ZÛÚ 1

5x n \VcfT Z ® WYw \DUdc W \yp W Ô r pí\VpKTVU 1
5

ghU a�r�X T r ghU[TVU[g n`X�æÀWYX ghU�Ï

B � B � B ��� C �*� �Îù<ýG� ÿ*�*�.ý��^ÿ>ü3ùNEG�Dù ÿ*�:�ìùd�2�*�����2�hú��*��ý��^ÿ°üÀùFE��Dù<ÿ9�
éÆU _1r�X T r ghU _ TVUCg n`X�æÀWYX ghUßU XÈw U _1w�rt_qa U _ TVUCg n`X�æÀWYX ghU _bn`Xvañs \ WYXva%Ú Ud\�Ô�p rt_%Ú � n \Vc%TVUp WYXVrtÙ cbU�T r Ñ Z cbU Xva U�Ï�Ð X U9Ñ(U a�Ó g n`Xva c WYr cbUdp�U XvañÚ ghUd\�ÔÛx n c ajWYXva5_ \Vc w U _!X�n`a U _ TVUÖg n`X�æÀWYX ghU Ó

wtn c _bs \ Ä \ XÉXà \DT i
® r U Xva T Ä r�Xva Udc WY¬�r c W ®>Uhg}\ XÉXà \DT j ÓñwÂW p rt_ U Ú � n \Vc UÒÑ(Udg a \ Z U X Ux n c a U1x W`_»_ \Vc wÅÄÇWYaqa c r�Ã \ a Mt+1(i, j).NCLC

p WYrt_!_ \Vc abn \ _»w U _ Mt+1(i, k).NCLC Ó`W ®>Uhg
k ∈ [1 . . . n]

U a k 6= i, j
Ï>Ð X TVUdi n c _ TVU�ghU%x n`r�Xva�Ó�wÂW p Zda i n TVU�\ aqr�w�rt_bZ U�U _qa xVc n gjiDU�TVUÖghU w�w UT rt_ gd\ ajZ U[T WYXD_ÖwÂW x W c aqr U � Ï � Ï � Ï � U X c WYrt_bn`X TVU wÅÄ \ aqr�w�rt_jWYaqrtn`X T Ä \ X^_ Ud\ r�w T ÄàZ ® WYw \ WYaqrtn`XÆÓ�s \DU

XDn \ _»XDn`a Udc n`XD_ ωNCLC
Ó�æ Ô ZñÚ 0, 2

T WYXD_<w U5p n T Ùdw U�Ï ¯ r X�_qrÅÓ�XDn \ _ ® Z c r æ�n`XD_»wÅÄÇW xVx W c a U X�WYX ghU
n \ XDn`X TVU[gji W`s \DU Mt+1(i, k).LC[j] ÚÛwÅÄ r�Xva Udcq® WYw�w UèTVUß® WYw Ud\Vc _

]α − ωNCLC . . . α + ωNCLC [
Ý r Mt+1(i, k).LC[j] W xVx W c abr U Xìa@Ú ghU aèr�Xva Udcq® WYw�w U Ó<n`XïW \ ¬ p�U Xva U wÅÄ r�X T r ghUÈTVU�g n`X�æÀWYX ghUs \DU�x n c a U i

U X£wÂWÛw�rt_qa UßTVU,g n`X�æÀWYX ghU[TVU k � T WYXD_Öw U,g W`_ g n`Xva c WYr cbU ÓDn`X w U�c Z T�\ r�a Ï êCn`abn`X�_s \DU w U[p n T Ùdw Uèx3Udcqp�U aßW g a \DU w�w Udp�U Xva,Ú ghU XVr ®°U W \�TVU[c Z T�\ r cbUèx w \ _ c W x r TVUdp�U XvaCwÅÄ r�X T r ghU
s \DUCghU s \ Ä r�w x3Udcqp�U a TVU wÅÄÇW ghgdc n?³ta cbU Ó U a ghUhg r3abn \`� n \Vc _ x W c _bn \Dg r TVUCp�U r�w w Ud\VcbUßx3UdcbghUdx aqrtn`XTVU wÂW p WYw i n`XVX Õ a U abZ U a T Ä U3ù�g W g r�abZ T�\#xVc n`abn g n`w U�ÏVÐ X UÒÑ7U a�Ó T WYXD_ñw UCp n T Ùdw U W g a \DU wÅÓ \ X U
W \ ¬ p�U XvajWYaqrtn`X£X U�x3Ud\ a T Z x W`_b_ Udc 0, 1 WYwtn c _ñs \ Ä \ X U Ã�WYrt_b_ UfU _qa¶mÜn cbg Z p�U Xva g n p.xVc rt_ UCT WYXD_
[0, 1; 0, 2] ¬ clá`ghU W \ x W c W p Ùda cbU ξ

g n p.p�U wÅÄ r�w�w \ _qa cbU wÅÄÇWYw�¬>n c r�a iVp�UÛ�.TVU wÅÄÇWYXVX UÒÔVUH´ßÏ

� �



�Vö4÷_÷ Ì�¸ µ Ê Þ ± Ì ³�°N÷
µ � ´½¿Ë¿ÀºjµÙy õbó ¾3º(w�¼Û¿ ´»¾ õ�¿Áó ¼ ófõ'¶ ¿�´ öí´ õ ´çyè¸7¿ ¸f½½¿ y õ ¾ ó ¾À¿

¯ æDX TVU,® WYw�r TVUdc n \�T Ä r X ® WYw�r TVUdc w U,p n T Ùdw UèxVc Zh_ U XvabZ T WYXD_�wÂW x W c aqr U ��Ó \ X U,xVi W`_ UèTVU
_qr pí\ wtWYabr�n`X�_%_�ÄÇW ® Ù cbU r�X T rt_ x3U XD_jWYÃVw U�Ï�é Äàn`Ã �qUhg aqr m xVc r�X g r x WYw TVUCghU aqa U ZdajW x3U�U _qa TVUfp n`Xva cbUdc
w U _�W ® WYXvajWY¬ U _ T�\£p n T Ùdw U W ®°UhgßT r Ñ7\ _qrtn`X TVU _ g n`XVX�WYrt_b_jWYX ghU _�s \DU XDn \ _fW ® n`XD_ T Z ®°U wtn xVx Zx W c.c W xVx n c a�Ú \ X¢W \ a cbU XÆÄ \ aqr�w�rt_9WYXva x W`_ ghU£g n`X ghUdx a TVU£T r Ñ7\ _qrtn`X Ï!á w \ _ xVc Z g rt_bZ p�U Xva�Ó
XDn`a cbU Ã \ a U _ba TVUíc Z \ _j_qr c Ú#Z ® WYw \DUdc w U _ g W x W g r�abZh_ T Ä \ X�a U w p n T Ùdw U.U a TVU w U _ g n p.x W cbUdc
W ®°UhgíghU w�w U _ßn`ÃD_ Udcq® Z U _ T WYXD_ \ X p n T Ùdw U _9WYXD_ T r Ñ3\ _qrtn`X TVUíg n`X�æÀWYX ghU�Ï(á n \VcßghU mÅWYr cbU Ó \ X
_qr pí\ wtWYa UÒ\Dc W.ZdabZßr p.x wÂWYXìabZ Ï

ðñU aqa U�x W c aqr U�® rt_ U ÚíZdXDn`X ghUdc Ã c rtÙ ®>Udp�U XvaÖw U _ x n�_j_qr�ÃVr�w�r�abZh_Ön Ñ7Udc a U _ x W cÖghU _qr pí\ wÂWYa Ud\VcxV\ rt_�Ú xVc Zh_ U Xva UdcÖU X T ZdajWYr�wt_%w U _ T r ®°Udc _ U _%_qr pí\ wÂWYaqrtn`XD_ c Z�WYw�rt_bZ U _ U a%w U _ c Zh_ \ w�ajWYab_Ön`ÃVa U X \ _ Ï

úçÁ�À ÂºÃ¥ê"ü^�Uíoë�ã É�Ã4íoÆ
ð1c Z Udcf\ X^wtn`¬�r g r U w<abn`ajWYw Udp�U Xva x W c W p Zda c WYÃVw UÛg n`X�mon cqp�U W \�Ô Ã U _bn`r�XD_ T ZÒæDXVrt_ T WYXD_fw Ug W i r Udc�TDU _ gji W c ¬ U _ÈW�ZdabZ \ X x n`r�Xva g wtZ TVUyghU aqa U xVi W`_ U TDU _qr pí\ wÂWYaqrtn`XD_ Ï5Ð X U9Ñ(U a�Ó ghU

_qr pí\ wtWYa UÒ\Dc W x3Udcqp rt_ TVU mÅWYr cbU Z ® n`w \DUdcÖU a T ÄÇW ù X Udc w U�p n T Ùdw U W \ m \VcÖU aÖÚ p�U _ \VcbUßTVU _ U _UÒÔ Z gd\ aqrtn`XD_ Ï
× n \ a T ÄÇWYÃ3n cbT Ó!XDn`abn`XD_.s \ ÄÇÚ gji W`s \DU wÂWYX ghUdp�U Xva�Ó!w U wtn`¬�r g r U w UÒÔ Z gd\ a U TVUd\�Ô _qr pí\ wÂW ²

aqrtn`XD_[_qr p r�wÂWYr cbU _ U X�abn \ a x n`r�Xvaè_ \Vc,TVUd\�Ô}p n T Ùdw U _ T r Ñ Z cbU Xvab_�Ó7wÅÄ \ X U@\ XVrts \DUdp�U Xva[Ã�W`_bZ U
_ \Dc w U _ g n`XVX�WYrt_b_jWYX ghU _ x3Udc _bn`XVX U w�w U _ TVU _½Xà \DT _ U a½wÅÄÇW \ a cbU r p.x wÂWYXvajWYXva5w UÖg n`X ghUdx a TVUÖT r m ²
m \ _qrtn`X ÏYðñUhg r x3Udcqp�U a T Ä UÒÑ(Uhg a \DUdc<\ X U5g n p.x W c WYrt_bn`X xVc Z g r�_ U5TVU _ TVUd\�Ô,p n T Ùdw U _»_ \Vc<gji W`s \DU
alÞ x3U[TVU a U _qab_ ÏDéÆU _ c Zd_ \ w�ajWYab_ÖmÜn \Vc XVrt_f_bn`Xva cbUdxVc Zh_ U XvabZh_C_bn \ _�wÂWÛmÜn cqp�U[TVU ¬ c W xVi rts \DU _ TVUp WYXVrtÙ cbU Ú,mÅW g r�w�r�a Udc w Ud\Vc w Uhg a \VcbU�ÏìéÆUCxVc n g Z T Z TVU w Uhg a \VcbU�TVUCghU _1¬ c W xVi rts \DU _ U _qa xVc Zh_ U XvabZU X�WYXVX UÒÔVU _fÚ@wÂW x WY¬ U 52� Ï

kÁw x3Udcqp�U a W \ _b_qr T Ä UÒÑ(Uhg a \DUdc£TVU _�a U _qab_È_ \Vc a c n`rt_ T r Ñ Z cbU Xvab_ÈalÞ x3U _ TVU ¬ c W xViDU _#s \ r
_bn`Xìa�w U _ xVc r�X g r x W \�Ô Ú.XDn \ _fr�XvabZ cbU _b_ UdcÛ w U _f¬ c W xViDU _ g n p.x w U ab_ �Îc Zh_ U W \�Ô^U X g w�rts \DU �ÒÓ�w U _
¬ c W xViDU _ßÚ T rt_qa c r�Ã \ aqrtn`X TVUèTVU ¬ c Zh_fæ Ô Z U _ \ r ® WYXva \ X U wtn`r TVUèxV\ rt_b_jWYX ghUíU afw U _C¬ c W xViDU _ßÚT rt_qa c r�Ã \ aqrtn`X TVU5TVU ¬ c Zh_ æ Ô Z U _ \ r ® WYXva \ X U wtn`r TVU¶xV\ rt_b_9WYX ghU W�ÞvWYXva<_ \ ÃVr \ X U W \ ¬ p�U XvajWYaqrtn`XT�\^g n U3ù�g r U Xva TVU 6># - } /�% � 5M��) � w U _ x w \ _ xVc n gjiDU _ TVU _ c Zh_ U W \�Ô _jn g rÂW \�Ô � Ï

á W c WYr�w�w UÒ\Dc _�ÓVr w x3Udcqp�U a T Ä r�XvabZd¬ cbUdcfT WYXD_Öw Ußc Zh_ U W \yTVU _ÖXà \DT _ i n`XVX Õ a U _ U a p WYw i n`X ²
X Õ a U _ p WYrt_!W \ _b_br TVU _ Xà \DT _!W�Þ°WYXva TVU _»n x r�XVrtn`XD_»abn`ajWYw Udp�U Xìa Udcqc n`XDZ U _!_ \Vc w U _!W \ a cbU _ � r ÏàU�Ï\ X U n x r�XVrtn`Xî¬>ZdXDZ c Z U WYwtZhWYajn`r cjUÒp�U Xvaè_9WYXD_ßa U XVr c[g n p.x a U.TVU _ U _ xVc n xVcbU _ g n`XVX�WYrt_j_jWYX ghU _
XVr TVU�ghU w�w U _ TVU _ÖW \ a cbU _�� Ï « UCx w \ _âÓvr�w7n Ñ3cbU wÂW x n�_j_qr�ÃVr�w�r�abZ TVU�gdc Z UdcÖTVU _ñ¬ c n \Vx3U _ U X c WYrt_bn`XTVU wÂW@mon c a U[xVc Zh_ U X ghUíTVUèg n p.pí\ X�W \ abZ�_ T WYXD_fw U _ c Zh_ U W \�Ô _bn g rÂW \�Ô(Ï�é n c _bs \DUíTVU _fXà \DT _T Ä \ X p�Õdp�U ¬ c n \Vx3U r�Xva Udc WY¬�rt_b_ U Xva U XD_ Udp ÃVw U Ó`r�wt_½_ U a c WYXD_ p�U aqa U Xva TVU _ T n`XVXDZ U _ g n cqcbUhg a U _ Ïé n c _bs \ Ä r�wt_Cr�Xva Udc WY¬�rt_b_ U XvaßW ®>UhgèTVU _fXà \DT _ UÒÔ abZ c r Ud\Vc _�Ó�r�wt_�a c WYXD_ p�U aqa U Xva TVU _ T n`XVXDZ U _ U X
mÜn`X g aqrtn`X TVU w Ud\Vc X�WYa \VcbUÛxVcbUdp rtÙ cbU��Îi n`XVX Õ a U n \�p WYw i n`XVX Õ a U � Ï7Ð X cbUd® WYX gjiDU Ó3wtn c _bs \ Ä r�wt_T r Ñ7\ _ U Xva@w Ud\Vc _ g n`XVX�WYrt_b_jWYX ghU _�W \�Ô Xà \DT _ UÒÔ abZ c r Ud\Vc _�Ó!w Ud\Vc n`Ã �qUhg aqr m U _ba TVU w UÒ\Dc mÅWYr cbUgdc n`r cbUèU X wÅÄ i n`XVX Õ a U abZ TVU _ p�Udp Ã cbU _ T�\ ¬ c n \Vx3U W \ s \DU wÆr�w�_CW xVx W c aqr U XVX U Xva Ï

� A



�Vö4÷_÷ Ì�¸ µ Ê Þ ± Ì ³�°N÷ éÆU _f_qr pí\ wÂWYaqrtn`XD_ U a�wÅÄÇWYX�WYw�Þì_ U[TVU w Ud\Vc _ c Zh_ \ w�ajWYab_
úçÁMâ ÂºÃ4ê�ê�ü^�Uíoë�ã É9ü�ÇFåoê Ã@Éqë!��ãuåVãuë6¤çê�Ã¥èoÃ¥ë�Ã4íVÆ*ê�Æ9ì ê�í�ë7É�ãfÉ9ê

ðñU aqa U�x W c aqr U�xVc Zh_ U Xva U w U _ xVcbUdp r Udc _ c Zh_ \ w�ajWYab_ís \DU XDn \ _íW ® n`XD_ xV\ n`ÃD_ Udcq®°Udc�Ï ê�n \ _®°Udcqc n`XD_ U X}s \ n`r ghU _C_br pí\ wÂWYaqrtn`XD_ g n cqc n`Ã3n cbU Xvaßn \^x W`_fw U _�WYaqa U Xva U _�s \DU XDn \ _ßW ® rtn`XD_ U Xg n p.p�U X��WYXva ghU _qajWY¬ U�Ï»á n \Vc@ghU mÜWYr cbU Ó<XDn \ _ T rt_qaqr�XV¬ \DUdc n`XD_@w U _ xVcbUdp rtÙ cbU _@_br pí\ wÂWYaqrtn`XD_c Z�WYw�rt_bZ U _âÓ�s \ rDn`Xva Ud\.x n \Vc n`Ã �ØUhg aqr m TVU%® WYw�r TVUdc wÂW g n i Z cbU X ghU�T�\.p n T Ùdw U Ó TVU _5W \ a cbU _ T WYXD_
w U _bs \DU w�w U _�XDn \ _fW ® n`XD_Öa U _qabZ,wÂW c Zh_qrt_qajWYX ghU[T�\yp n T Ùdw U Ú TVU _fWYaqajW`s \DU _ x W c aqr gd\ w�rtÙ cbU _ Ï
�þ��	
�Vû�cÆþ��:�N��� � ��/��"� } �>-@%�#�%,;_��'*ÿ3#�%�'*% } 52;z-�#&8�/�5����®�f% � % � ;_%s/ � 8 } '�� %3�4��5 } 8�)*% � '*% }
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éÆUÛxVcbUdp r Udc,c Zh_ \ w�ajWYa,s \DU X�n \ _[W ® n`XD_,n`ÃVa U X \îU _qa,s \DU Ó7_qr!w U _�r�Xva Udc W g aqrtn`XD_ c Z�WYw�rt_bZ U _

mÜn cqp�U Xva1ÚßwÂW�æDX \ X�¬ c W xViDU Ú T rt_qa c r�Ã \ aqrtn`X TVU�TVU ¬ c Zh_½æ Ô Z U _ \ r ® WYXva \ X U wtn`r TVUÖxV\ rt_b_jWYX ghU
_jWYX�_ßW \ ¬ p�U XvajWYaqrtn`X T�\�g n U3ù�g r U Xva TVU 6># - } /�% � 5M��)>Ó3w U XDn p Ã cbU@TVU w�r U XD_ U Xva cjU w U _�Xà \DT _U _qaCa c n x mÅWYr�ÃVw Uèx n \Vc s \DU wÂW T r Ñ3\ _brtn`X}_bn`r�a x3Udc mÜn cqp WYXva U�Ï3á W c�g n`XD_bZhs \DU Xva�Ó�w UèxVc n`abn g n`w UTVUfg n`X�æÀWYX ghU XÆÄ U _ba x W`_ \ aqr�w U�Ï « WYXD_¶wÂW,_ \ r�a U�TVUfghU aqa U�x W c aqr U Ó>XDn \ _¶X UÖxVc Zh_ U Xva Udc n`XD_ T n`X gx W`_ TVU _br pí\ wÂWYaqrtn`XD_ T WYXD_ ghU,g n`Xva U9Ô a U�Ï
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é W g n i Z cbU X ghUCT�\�xVc n`abn g n`w UfU _qa¶w UÖxVcbUdp r Udc1x n`r�Xva1s \ Ä r�w�ZdajWYr�a5r�X T rt_ x3U XD_9WYÃVw UfTVU a U _qa Udc

W ® WYXva TVU _�Ä r�XvabZ cbU _j_ Udc Ú TVU _ g W c W g abZ c rt_qaqrts \DU _ x w \ _ x W c aqr gd\ w�rtÙ cbU _1Z p WYX�WYXva TVU wÂW T r Ñ3\ _qrtn`XTVU wÂW g n`X�æÀWYX ghU�Ï½Ð X UÒÑ(U a�Ó<r�w%ZdajWYr�a�W ® WYXvaÛabn \ a U _b_ U Xvabr U w TVUÈ® WYw�r TVUdc w U#g n p.x n c a Udp�U Xìa
¬>ZdXDZ c WYw T�\#xVc n`abn g n`w U Ó g Ä U _qa ² Ú ²ÁT r cbU wÂW p WYXVrtÙ cbUßT n`Xva%r�w3Z ® n`w \DU wtn c _ TVU wÂW xVc Zh_ U X ghUßT Ä \ X U
a c Ùh_ÖmÜWYr�ÃVw U,xVc n x n c aqrtn`X TVU Xà \DT _ p WYw i n`XVX Õ a U _ Ï

êCn \ _�XDn \ _�_jn p.p�U _ U XD_ \ r�a U WYaqajW gji Zh_�Ú p n`Xìa cbUdc s \DU w U,g n p.x n c a Udp�U Xva T�\yp n T ÙÒw UTVUíT r Ñ7\ _qrtn`X TVUíg n`X�æÀWYX ghU ZdwÂWYÃ3n c Z@W \}g n \Vc _ TVUíghU _qajWY¬ U ZdajWYr�a ® WYw�r TVUíx n \Vc w U _ c Zh_ U W \�ÔU X g w�rts \DU wtn c _ TDU wÂW xVc Zh_ U X ghUCT Ä \ X \ XVrts \DU Xà \DT�p WYw i n`XVX Õ a U ¬ clá`ghU W \�Ô _qr pí\ wÂWYaqrtn`XD_ ¯�og m Ï æD¬ \VcbU �9� U a ´ �og m Ï WYXVX UÒÔ�U�ð �ÒÓ T WYXD_¶w U _bs \DU wt_¶w U _ xVc n`Ã�WYÃVr�w�r�abZh_ñs \DU w U Xà \DT�p WYw i n`X ²
X Õ a U w�r ®vcbUCTVUfp W \V® WYrt_ U _1r�X�mÜn cqp WYaqrtn`XD_%_bn`Xva cbU _ x3Uhg aqr ®°Udp�U Xva 80%

U a 20%
Ï°é U _ c Zh_ \ w�ajWYab_

r�w�w \ _qa cbU Xìa TVU X U aqa U _ T r Ñ Z cbU X ghU _ U Xva cbU w U _ TVUd\�Ô p n T Ùdw U _�ÓDXDn`ajW p.p�U XvaCwtn c _js \DU w U Xà \DTp WYw i n`XVX Õ a U.x n�_b_jÙ TVUÛ\ X U mÜWYr�ÃVw U@xVc n`Ã�WYÃVr�w�r�abZ TDUÛp WYw!r�Xva Udc WY¬�r c W ®°Uhg w U _,W \ a cbU _[W g a Ud\Vc _
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�Vö4÷_÷ Ì�¸ µ Ê Þ ± Ì ³�°N÷ éÆU _f_qr pí\ wÂWYaqrtn`XD_ U a�wÅÄÇWYX�WYw�Þì_ U[TVU w Ud\Vc _ c Zh_ \ w�ajWYab_
T�\ _bÞì_qabÙ p�U�Ï × n \ a T ÄÇWYÃ3n cbT Óvw Ufp n T Ùdw U�T r Ñ7\ _jWYXva1wÂW g n`X�æÀWYX gdU�x3Udcqp�U aÖÚ[abn \ _1w U _1Xà \DT _i n`XVX Õ a U _ TVUÖcbUdx Z cbUdc w U _ p WYw i n`XVX Õ a U _ñW�ÞvWYXva \ X.mÅWYr�ÃVw U ajW \�Ô.T Ä UdcqcbUd\Vc Ó ghU s \DU X UÖx3UÒcbp�U ax W`_@w U£p n T Ùdw U XÆÄ r p.x wÂWYXvajWYXva x W`_@wÂW T r Ñ7\ _qrtn`X Ï « U#x w \ _�Ó»wÂW ® r�a U _b_ U£TVU#x3UdcbghUdx aqrtn`X TVUp WYw i n`XVX Õ a U ajZ U _qa U w�w U W \ _b_br x w \ _ c W x r TVU�Ï5Ð X UÒÑ7U a�Ó x W c w Uyg WYw gd\ wÅÓ½XDn \ _ cbUdp W c s \ n`XD_
s \DU w U XDn p Ã cbU abn`ajWYw TVU,p W \V® WYrt_ U _�r�Xva Udc W g aqrtn`XD_CXDZ ghU _j_jWYr cbU _Cs \DU w U X4à \�Typ WYw i n`XVX Õ a U� W�ÞvWYXva 20%

TVU%gji WYX ghU%TVUñp WYw�r�Xva Udc WY¬�r c �»a c WYXD_ p�U a x n \Vc s \ Ä r�wV_bn`r�a g n`XD_qr T Z c Z g n p.p�U a U wU _qa TVU 45
x n \Vc w UCp n T Ùdw U W ®°UhgCT r Ñ7\ _qrtn`X U a TVU 1343

x n \Vc w Ufp n T Ùdw U _jWYX�_ T r Ñ3\ _brtn`X �og m Ï
_qr pí\ wtWYabr�n`X ´ � ÏìðñU XDn p Ã cbUCTVU 45 r�Xva Udc W g aqrtn`XD_ U _ba¶a c Ùh_5r�XvabZ cbU _b_jWYXva xV\ rt_bs \ Ä r�w x3Udcqp�U a TVU® n`r c s \DU Ó g n p.p�U r�w UÒÔ rt_qa U 99 Xà \DT _ i n`XVX Õ a U _âÓ ghUdc ajWYr�XD_fXÆÄàn`Xva x W`_fÃ U _bn`r�X TVU,cbUhghUd® n`r c\ X Ufp W \V® WYrt_ U r�X�mon cqp WYaqrtn`X T�\�p WYw i n`XVX Õ a Ufx n \Dc _ U mÜWYr cbU�\ X U n x r�XVrtn`X TVU _9WßX�WYa \VcbU�ÏvéÆUg n p.x n c a Udp�U Xìa T�\�p n T Ùdw U W ®°UhgÛT r Ñ7\ _qrtn`X U _ba T n`X gÛ® WYw�r T Z x n \Vc w U _ c Zh_ U W \�Ô}U X g w�rts \DUU af_�ÄÇW ® Ù cbUßx w \ _ x3Udc mon cqp WYXvaCs \DU,ghU w \ r T�\yp n T Ùdw U _9WYXD_ T r Ñ3\ _brtn`X ÏéÆU _!_qr pí\ wÂWYaqrtn`XD_ ðQU a « TVU wÅÄÇWYXVX UÒÔ�U�ðîp n`Xva cbU Xva¶s \ WYXva½Ú U w�w U _»w U _ c Zh_ \ w�ajWYab_½n`ÃVa U X \ _
_ \Dc½TVU _½¬ c W xViDU _5Ú T rt_qa c r�Ã \ aqrtn`X TVUÖTVU ¬ c Zh_!æ Ô Z U _ \ r ® WYXva \ X U wtn`r TVU%xV\ rt_b_jWYX ghU W�ÞvWYXva¶_ \ ÃVr\ X U W \ ¬ p�U XvajWYaqrtn`X T�\Èg n U3ù�g r U Xva TVU 6># - } /�% � 5M��) TVU 33% ¹ Ï°é W xDcbUdp r�Ù cbUCx wÂW ghUf\ X�Xà \DTp WYw i n`XVX Õ a U _ \Vc w U Xà \DT�TVUíx w \ _ i W \ a TVU ¬ c Z U a�wÂWÈ_ Uhg n`X TVU _ \Vc w U Xà \DT�TVUíx w \ _�Ã�W`_TVU ¬ c Z Ï « WYXD_ ghU _ TVUd\�Ô _qr pí\ wÂWYaqrtn`XD_�Ó>WBæDX T Äàn`ÃVa U XVr c5TVU _ T r Ñ Z cbU X ghU _½w U _ x w \ _½_qr�¬�XVr æ g WYaqr ®°U _x n�_b_br�ÃVw U _ U Xìa cbU w U _ TVUd\�Ô@p n T Ùdw U _�Ó>w U _¶Xà \DT _ p WYw i n`XDX Õ a U _1n`Xva gji W gd\ X \ X U�xVc n`Ã�WYÃVr�w�r�abZTVU

20%
TVU X U,x W`_f_9WYaqrt_ØmÜWYr cbU w U _fXà \DT _ i n`XVX Õ a U _Uº ÏDé U _ c Zh_ \ w�ajWYab_Cn`ÃVa U X \ _ g n cqcbU _ x n`X ²TVU XvaíW \�Ô WYaqa U Xva U _ Ï « Ä \ X U@x W c a�Ó7wtn c _js \DU w U Xà \DT�p WYw i n`XVX Õ a U�U _qa x wÂW g Z._ \Vc w U Xà \DTTVU[x w \ _ i W \ a TVU ¬ c Z�Ó�w U mÅWYr�afs \ Ä r�w<_bn`r�a g n`XVX Uhg abZÛÚ x w \ _br Ud\Vc _�W \ a cbU _CXà \DT _ x3Udcqp�U a \ X U

Ã3n`XVX U@T r Ñ3\ _brtn`X TVU _ p�U _ \VcbU _ TVUÛg n`X�æÀWYX ghU@U a�n`X}XDn`a U WYr�XD_qr \ X U ¬ c WYX TVUíx3Udc mÜn cqp WYX ghUT�\^xVc n`abn g n`w UíTVUèT r Ñ3\ _qrtn`X x W cfc W xVx n c aßÚ@wÅÄÇW \ a cbU�ÏÀéÆU Xà \DTyp WYw i n`XVX Õ a UÛU _qa cbUdx Z c ZíW \
a Udcqp�U£TVU 14

p W \V® WYrt_ U _Ûr�Xva Udc W g aqrtn`XD_�W \ w�r Ud\ãTVU 472
T WYXD_Ûw UÈp n T Ùdw U _jWYXD_ T r Ñ7\ _qrtn`X Ï« ÄÇW \ a cbU�x W c a�Ó�_brÀw U Xà \DT£TVU�x w \ _ñÃ�W`_ TVU ¬ c Z U _qa p WYw i n`XVX Õ a U Ó�WYwtn c _�Ó g n p.p�U XDn \ _ñXDn \ _U X T n \ aqrtn`XD_�ÓâwÅÄ r�XvabZ cbÕ a T�\íp n T Ùdw U1TVU1T r Ñ3\ _qrtn`X TVU wÂW g n`X�æÀWYX ghU X U _�Ä r�w�w \ _ba cbU¶x W`_ U X c WYrt_bn`XTVU wÂW g n`XVX UÒÔ rtn`X T�\ Xà \DT�p WYw i n`XVX Õ a U W ®°UhgÛ\ X \ XVrts \DU Xà \DT�i n`XVX Õ a U�ÏÆé W T r Ñ3\ _qrtn`XTVU�g n`X�æÀWYX ghU�U _ba x W cÈg n`XD_bZhs \DU Xva T WYXD_ ghU�g W`_ xVc Z g rt_�r�X \ aqr�w U�ÏñéÆU�g n p.x n c a Udp�U Xva T�\xVc n`abn g n`w UßTVUCT r Ñ3\ _brtn`X TVUCg n`X�æÀWYX ghU Zda \DT rtZ U _qa T n`X gC® WYw�r T Z x n \Vc w Ufp n T Ùdw U�TVUfc Zh_ U W \�Ô

_bn g rÂW \�Ô \ aqr�w�rt_bZ p�Õdp�U _qrÆ_jW x3Udc mÜn cqp WYX ghUèU _qa T Z x3U X T WYXva UíTVU wÂWÛabn x n`wtn`¬�r U�Ï
êCn \ _,W ® n`XD_ T n`X gíxD\}® n`r c s \DU wÂW x3UdcbghUdx aqrtn`X TVUÛp WYw i n`XVX Õ a U abZ U _ba x w \ _ßn \}p n`r�XD_c W x r TVUyU Xämon`X g aqrtn`X TVU wÂW xVc n`Ã�WYÃVr�w�r�abZ^s \ Äàn`Xva.w U _.Xà \DT _ p WYw i n`XVX Õ a U _ TVU mÜn \Vc XVr c�TVUp W \V® WYrt_ U _ r�X�mon cqp WYaqrtn`XD_ Ï�á W c WYr�w�w Ud\Vc _�ÓÖw U _ g n p.x n c a Udp�U Xvab_ T�\Ép n T Ùdw U X U _bn`Xva x W`_

Zhs \ r ® WYw U Xvab_è_ U wtn`Xîs \DU w U.c Zh_ U W \QU _qa \ X�¬ c W xVi�U�g n p.x w U aín \î\ Xî¬ c W xViDU XDn`X g n p.x w U a Ïé W x W c aqr gd\ wÂW c r�abZ TVU _.¬ c W xViDU _.X�n`X g n p.x w U ab_ U _qa�s \DU Ó½_ U wtn`XäwÂW x wÂW ghU TVU _@Xà \DT _�Ó!w U _
r�X�mÜn cqp WYaqrtn`XD_�s \ Ä r�wt_ T r Ñ7\ _ U Xva ® n`Xva Õ a cbU x w \ _�n \äp n`r�XD_ ® r�a U£x3Udc � \DU _ x W c w U _�W \ a cbU _ ÏÐ X UÒÑ(U a�Ó3_qr \ X}Xà \DT}p WYw i n`XVX Õ a U.U _qa U Xvabn \Vc Z TVU Xà \DT _ TVUÛi W \ a TVU ¬ c Z�Ó3wÂW T r Ñ3\ _qrtn`XTVU _ín x r�XVrtn`XD_ TVU _ U _ ® n`rt_br�XD_è_ Udc W x w \ _èr p.x n c ajWYXva U s \DU _�Ä r�w U _qa U Xìabn \Vc Z TVU Xà \DT _ TVU
Ã�W`_ TVU ¬ c Z ÏÀá W c WYr�w�w Ud\Vc _âÓ�wtn c _bs \ Ä \ X�Xà \DT^p WYw i n`XVX Õ a UÛU _qa TVUèTVU ¬ c Z p W Ô r pí\Vp ÓÀr�w T n`r�a
»^¼[IJ��:¥KMIe:�=?AG;6�b@�=L5SIJ7?7#DT5�;']NKM��d*IJC8;6�8=�5_@sQ IJ=�OEYZ���F;SIT;6ABDJ�U@�=�C�DF�8½�C�AB���F;¾@N�Z¿�À Á<Â6ÃuÄ^Å^ÆÈÇ<É[Ie9^;69�;6DE=TÊWDE=N56:98;69bË�Ì�9bÍ

33%Î8¼[IJ��:eKMI>:�=?AG;6��@��LC��L5SIT7?7#DJ5�;']2KB��:�569�:�=?KG;SIT;6:e9�fgD<\F=?9�:�C8DJ5�56��:�7#DE�?@��8�<;a@sQ IJABKBKB��=�56:e;6DE=�:aÍH@N��:e:�ABYa=NÏKMIT;6ABDE�?:[@?IJ��:bKB��:6\F=���KBKM�8:[KM�8:[��Ð[=4@�:¾YLITKMÑ�DE���?Ò8;6��:¾DE�F;b=?�?��dRIJAB`�KM�a7�56DJ`4IJ`�ABKMAG;69�@���dÈDE=�56��AG5�@��eYLIJ=�fJIJAB:���:AB��d*DT56YLIT;6ABDE��:�Ó
20% Ô h
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�Vö4÷_÷ Ì�¸ µ Ê Þ ± Ì ³�°N÷ éÆU _f_qr pí\ wÂWYaqrtn`XD_ U a�wÅÄÇWYX�WYw�Þì_ U[TVU w Ud\Vc _ c Zh_ \ w�ajWYab_

� Ì��a� � � Ý r pí\ wÂWYaqrtn`X ¯  _br pí\ wÂWYaqrtn`XD_ c Z�WYw�rt_bZ U _�_ \Vc%\ X£¬ c W xViDU[g n p.x w U a TDU 100 Xà \DT _ ÏÝìUd\ w¶wÅÄ r�X T r ® r T�\ 1
U _qa p WYw i n`XVX Õ a U�Ï kÁw x n�_b_bÙ TVU 80%

TVU.gji WYX ghU�TVU mÅWYr cbU@\ X U@p W \V® WYrt_ U
r�Xva Udc W g aqrtn`X Ï

Õ a cbUíx3Udc � \�g n p.p�U a U w x W c�\ X�¬ c WYX T XDn p Ã cbU@TVU Xà \DT _ Ï kÁw U _qa T n`X g wtn`¬�rts \DU s \DU wÅÄàn`XxV\ rt_j_ U n`ÃD_ Udcq®>UdcßTVU _ T r Ñ Z cbU X ghU _ß_br�¬�XVr æ g WYaqr ®>U _ T WYXD_Cw U _ c Zh_ \ w�ajWYab_�n`ÃVa U X \ _,W ®°Uhg w UèxVc n ²
abn g n`w UßTVU�T r Ñ3\ _brtn`X U a ghU w \ r(_jWYXD_ T r Ñ7\ _qrtn`X ÏìÐ X UÒÑ(U a�Ó�W ®>Uhg�T r Ñ3\ _brtn`X TVU _ g n`XVX�WYrt_b_9WYX ghU _�Ó
w U _ UÒÔìx Z c r U X ghU _ UÒÔ abZ c r Ud\VcbU _f_ \Vc w U _js \DU w�w U _�_ U Ã�W`_ Uß\ X Xà \DT£x n \Vc W Ñ7Uhg a Udc�\ X Ußp�U _ \VcbUTVU@g n`X�æÀWYX ghU n`Xva c W x r TVUdp�U Xva T�\�x n`r T _ g W c w U _ g n`XVX�WYrt_b_jWYX ghU _ TVU _[W \ a cbU _,_bn`Xva cbU � \DU _TVUèp WYXVrtÙ cbUíc Zd¬ \ w�rtÙ cbUÛU afm c Zhs \DU Xva U�Ï ¯ r�XD_qrÅÓ�_qr w U Xà \DT^p WYw i n`XVX Õ a UÛx n�_b_bÙ TVUè\ X U mÜWYr�ÃVw UxVc n`Ã�WYÃVr�w�r�abZ T Ä UÒÑ(Uhg a \DUdc½TVU5p W \V® WYrt_ U _<r�Xva Udc W g aqrtn`XD_�ÓYr�wvÞèW TVU mon c a U _ gji WYX ghU _ x n \Vc s \DU w U _UÒÔ�x Z c r U X ghU _ UÒÔ abZ c r Ud\VcbU _[_qr�¬�X�WYw U Xva x w \ _ c W x r TVUdp�U XvaÛW \�Ô Xà \DT _ i n`XVX Õ a U _,wÂW p WYw i n`X ²
X Õ a U abZ T�\ Xà \DTíU Xís \DU _qaqrtn`Xís \DU w U _ UÒÔ�x Z c r U X ghU _ x3Udc _bn`XVX U w�w U _ ÏBÐ X cbUd® WYX gjiDU ÓB_br>w U Xà \DT

� I



�Vö4÷_÷ Ì�¸ µ Ê Þ ± Ì ³�°N÷ éÆU _f_qr pí\ wÂWYaqrtn`XD_ U a�wÅÄÇWYX�WYw�Þì_ U[TVU w Ud\Vc _ c Zh_ \ w�ajWYab_
p WYw i n`XVX Õ a UÈU _qa \ XîXà \DTîTVU Ã�W`_ TVU ¬ c Z�Ó(wÂW c W x r T r�abZ TVU@x3UdcbghUdx aqrtn`X TVU@p WYw i n`XVX Õ a U abZ
r�X i Z cbU Xva U W \�Ô}UÒÔ�x Z c r U X ghU _ x3Udc _bn`XVX U w�w U _ U _qa T�\�p�Õdp�U n cbT�cbU s \DUÛghU w�w UÛxVc n ®>U X�WYXva TVU _UÒÔ�x Z c r U X ghU _ UÒÔ abZ c r Ud\VcbU _�Ó ghU s \ r Udp.x3ÕhgjiDU.TVU@g n`XD_qajWYa Udc[TVU _ T r Ñ Z cbU X ghU _ßXDn`abn`r cbU _ U Xva cbU
w U _ TVUd\�Ô�p n T Ùdw U _ Ï ðñUhg r½_�Ä UÒÔìx w�rts \DUíx W c wÂW�mÅWYr�ÃVw U _b_ UÛTVU wÂW T r Ñ3\ _brtn`X TVU _ g n`XVX�WYrt_j_jWYX ghU _
r�X T�\ r�a U�x W c w U mÅWYr�ÃVw U.TVU ¬ c Z TV\ Xà \DT�p WYw i n`XVX Õ a U�Ï ê�n \ _ x n \V® n`XD_ T n`X g W ù�cqp�Udc s \DU
wÅÄ r�XvabZ cbÕ a TVU wÂW T r Ñ3\ _brtn`X TVU _ g n`XVX�WYrt_b_jWYX ghU _ x3Udcqp�U aqajWYXva TVUèT rt_qaqr�XV¬ \�UÒc w U _fXà \DT _ p WYw ²i n`XVX Õ a U _ TVU _íXà \DT _ i n`XVX Õ a U _ U _qaímon`X g aqrtn`X T�\ TVU ¬ c Z TVU _íXà \DT _ p WYw i n`XVX Õ a U _ Ï½á W cg n`XD_bZhs \DU Xva�Ó�wÂWíabn x n`wtn`¬�r U,T�\ c Zh_ U W \ Ó U a x W c aqr gd\ w�rtÙ cbUdp�U Xva�wÂW x wÂW ghU,TVU _%Xà \DT _ p WYw i n`X ²
X Õ a U _�Ó3_bn`Xva TVUd\�Ô�gdc r�abÙ cbU _CmÜn`X T W p�U XvajW \�Ô s \ r!W p ÙdX U Xva[Ú TVU _ ® W c rÂWYaqrtn`XD_ g n`XD_bZhs \DU Xva U _TVU _ c Zh_ \ w�ajWYab_ Ï ê�n \ _ x W c w Udc n`XD_ x w \ _fW xVc Ùh_ TVU ú�ü4D¶ü �Îü [ �2�#�jý��*DV�ìù ý��Dù ÿ*� Ï

�N� B � B C �îû��*���2�hú��Dù<ÿ9���DþFaé��úhú��@cÆþ��*�
J X U mon`rt_�wÂW g n i Z cjU X gdU�T�\}p n T Ùdw U@® Z c r æÀZ U Ó7XDn \ _�XDn \ _,_bn p.p�U _ßr�XvabZ cbU _b_bZh_[ÚÈ_jW c Z ²

_qrt_bajWYX ghU W \�Ô WYaqajW`s \DU _ g n`X ghUdc abZ U _ Ï « WYXD_ \ X xVcbUdp r Udc a Udp.x _�Ó ghU aqa U.x W c aqr U.xVc Zh_ U Xìa U w Ug n p.x n c a Udp�U Xìa T�\@p n T Ùdw U�TVU%T r Ñ7\ _qrtn`X@wtn c _ T ÄÇWYaqajW`s \DU _ TVU ¬ c n \Vx3UÖTVU Xà \DT _ UÒÔVg w \ _qr ®°UÒ²p�U Xva p WYw i n`XVX Õ a U _ xD\ rt_ñr�w�w \ _qa cbU _ U _ c Z�W g aqrtn`XD_ñmÅW ghU Ú TVU _�WYaqajW`s \DU _ x w \ _oQÁr�Xva U w�w�r�¬ U Xva U _SR Ï

�N� B � B ��� C �*��ÿ>ü4���� ú��ÎüÀù���i�����	jDG�2�*�lk
é Äàn`Ã �ØUhg aqr m TVU.ghU aqa U.x W c aqr U�U _qa T n \ ÃVw Uy7p n`Xva cbUdc wÂW x3Udc mÜn cqp WYX ghU�T�\�xVc n`abn g n`w U�TVUT r Ñ7\ _qrtn`XQmÅW ghU Ú \ X U WYaqajW`s \DU#T Ä \ X ¬ c n \Vx3U#TVU Xà \DT _ p WYw i n`XVX Õ a U _ TVU ajWYr�w�w UÈc Z�WYw�rt_qa U� n`X U _qaqr p�U s \DU Ó TVU@p WYXVrtÙ cbU ¬>ZdXDZ c WYw U Ó \ X c Zh_ U W \�c Z U w½X U.g n p.x n c a U.x W`_ x w \ _ TVU 10%TVU Xà \DT _ p WYw i n`XVX Õ a U _�� U a p n`Xva cbUdc Ú x W c aqr c,TVU s \DU w w U ajWYr�w�w Uí\ X�¬ c n \Vx3UÛp WYw i n`XVX Õ a Uc Z \ _j_qr�afÚ TVU _bajWYÃVr�w�rt_ Udc w U _qÞ�_qabÙ p�U�Ï(Ï
éÆU _ TVUd\�Ô _qr pí\ wÂWYaqrtn`XD_ Ð �og m Ï æD¬ \VcbU�� � U a u �og m Ï WYXVX UÒÔVU « �ÒÓ(wÅÄ \ X U _ \Vc[\ Xî¬ c W xViDUg n p.x w U a U a!wÅÄàW \ a cbU _ \Vc»\ X@¬ c W xViDU Ú T rt_qa c r�Ã \ aqrtn`X TVU%TVU ¬ c Zh_!æ Ô Z U W ®>Uhg W \ ¬ p�U XvajWYaqrtn`X T�\g n U3ù�g r U Xva TVU 6># - } /�% � 5M��)>Ó c Z�WYw�rt_bZ U _Ör g r x n \DcÖg n p.x W cbUdc w U,g n p.x n c a Udp�U Xva T�\£p n T Ùdw U[TVUT r Ñ7\ _qrtn`X TVUèg n`X�æÀWYX ghU Ú ghU w \ r T�\^p n T Ùdw U _jWYXD_ T r Ñ7\ _qrtn`XÆÓÀn`Xva p rt_ U X �ØUd\^\ X^¬ c n \Dx3UÖÕTVU@T r Ô r�X T r ® r T�\ _ p WYw i n`XVX Õ a U _ x wÂW g Zd_ U X}mon`X g aqrtn`X TVU _ TVU ¬ c Zh_ TVU _�Xà \DT _ TVUíp WYXVrtÙ cbU

Ú�n ghgd\Vx3Udc W \ _b_qr ÃVr U X TVU _�Xà \DT _ TVU[i W \ a TVU ¬ c Zís \DUèTVU _�Xà \DT _ TVU Ã�W`_ TVU ¬ c Z T WYXD_fw Ug W`_ TVU _Ö¬ c W xViDU _fXDn`X ²Ág n p.x w U ab_ Ï¯ \�®v\}TVU _ c Zh_ \ w�ajWYab_ TVU wÂW�_qr pí\ wÂWYaqrtn`X Ð Ó�w Uèp n T Ùdw UÛTVUíT r Ñ7\ _qrtn`X TVUíg n`X�æÀWYX ghU W x�²x n c a U[\ X U[cbUhg n`XVX�WYrt_b_jWYX ghUèx W c mÜWYr�a UèTVU _�Xà \DT _ p WYw i n`XVX Õ a U _ T Ä \ X p�Õdp�U ¬ c n \Vx3U[x n \Vc\ X c Zh_ U W \ïU X g w�r�s \DU Ó g n`Xva c WYr cbUdp�U Xva.W \Qp n T Ùdw U XÆÄ r p.x wÂWYXvajWYXva x W`_[w U�g n`X ghUdx a TVU�T r m ²
m \ _qrtn`X Ï × n \ _fw U _�Xà \DT _ i n`XVX Õ a U _ T�\ _qÞ�_qabÙ p�U _ U,cbU X TVU Xva UÒÑ7Uhg aqr ®°Udp�U Xva g n p.x a UèTVU wÂWg n>WYw�r�aqrtn`X g W c r�wt_ x n�_b_bÙ TVU Xvañabn \ _ \ X U XDn`a U XDZd¬°WYaqr ®°U Ú xVc n x n�_ TVU _1Xà \DT _ p WYw i n`XVX Õ a U _ Ï
 X UÒÔìx w�rts \DU wÂW cbUhg n`XVX�WYrt_b_jWYX ghU r p.x W c mÅWYr a UñTVU wÂW p WYw i n`XVX Õ a U abZ%s \ WYX T wÂW T r Ñ7\ _qrtn`XíXÆÄ U _bax W`_ \ aqr�w�rt_bZ U,g W c Ó g n p.p�U w U _%Xà \DT _ p WYw i n`XVX Õ a U _fn`XvaÖ_ Ud\ w Udp�U Xva 20%

TVUßgji WYX ghU _ T Ä U m ²
m Uhg a \DUdc½TVU _ p W \V® WYrt_ U _!r�Xva Udc W g aqrtn`XD_�Ó ghUdc ajWYr�X U _½w�rt_qa U _ TVU _!XDn`a U _ TVU%g n`X�æ3WYX ghU WYXvabZ c r Ud\VcbU _
_ \Dc w U _bs \DU w�w U _%_ U Ã�W`_ U Xvañw U _ UÒÔ�x Z c r U X ghU _ x3Udc _bn`XVX U w�w U _ TVU _ñXà \DT _ñX UCg n`Xvaqr U XVX U Xìa�ÚíW \�²gd\ X p n p�U Xvañ_ \0ù _jW p.p�U Xva TVU XDn`a U _5XDZd¬°WYaqr ®°U _ x n \Vc s \DU w U _5Xà \DT _ i n`XVX Õ a U _ xV\ rt_b_ U Xvag n`X g w \VcbUèU XywÂW p WYw i n`XVX Õ a U ajZ TVU _�Xà \DT _Ömon cqp WYXvafwÂW g n>WYw�r�aqrtn`X Ï
×�Ø ��:cC'I!5SIJC8;69^56AM:W;6AM\F=?�8:�@N��:cOJ56DJ=?7#��:c:�DE�F;_�^Ì�7#DJ:�9���:_@?IJ��:cKB��@��856��AB�85_74I!5SIJOT5SIJ7?Ñ���@N�bK(Ia7?IT5�;6AB��ÙNhBÚEh

� �



�Vö4÷_÷ Ì�¸ µ Ê Þ ± Ì ³�°N÷ éÆU _f_qr pí\ wÂWYaqrtn`XD_ U a�wÅÄÇWYX�WYw�Þì_ U[TVU w Ud\Vc _ c Zh_ \ w�ajWYab_

� Ì��a�7� � Ý r pí\ wÂWYaqrtn`X Ð� _qr pí\ wÂWYaqrtn`XD_ c Z�WYw�rt_jZ U _�_ \Vcf\ X�¬ c W xViDUíg n p.x w U a TVU 100 Xà \DT _p�U aqajWYXva U X à \V®ìcbU�\ X�¬ c n \Vx3UfTVU 10 r�X T r ® r T�\ _ p WYw i n`XVX Õ a U _ x n�_b_bZ T WYXva 20%
TVUfgji WYX ghUTVU mÅWYr cbU[\ X U[p W \V® WYrt_ U r�Xva Udc W g aqrtn`X Ï7ð%U ¬ c n \Vx3UèU _qa g n p.x n�_bZ TVU _�r�X T r ® r T�\ _ 10 Ó 20 Ó 30 Ó

40 Ó 50 Ó 60 Ó 70 Ó 80 Ó 90 U a 100
Ï

á W c WYr�w�w Ud\Vc _�Ó \ X U mÜn`rt_ U X g n cbU Ó7wÂW ® r a U _j_ UÛTVUÛx3UdcbghUdx aqrtn`X TVUÛp WYw i n`XVX Õ a U abZ U _qa x w \ _c W x r TVUÖg W c w U _ T r Ô Xà \DT _ p WYw i n`XVX Õ a U _¶XÆÄ UÒÑ7Uhg a \DU Xva U X@abn \ a½s \DU 495
p W \V® WYrt_½Z gji WYXV¬ U _x w \ a ò afs \DU 12202

T WYXD_Öw Ußg W`_�n`å£wÂW T r Ñ3\ _brtn`X TVU _ g n`XVX�WYrt_b_jWYX ghU _ÖXÆÄ U _ba x W`_fW g aqr ® Z U�Ï « Ux w \ _âÓ»wÂW�_qr pí\ wÂWYaqrtn`X u W x3Udcqp rt_�s \ WYXva�Ú U w�w U TVU£® WYw�r TVUdc w U£xVc n`abn g n`w U Zda \DT rtZ _ \Vc w U _
¬ c W xViDU _ÈÚ T rt_qa c r�Ã \ aqrtn`X TVU TVU ¬ c Zh_@æ Ô Z U _ \ r ® WYXva \ X U wtn`r TVU£xV\ rt_b_jWYX ghU U a�W�ÞvWYXva�_ \ ÃVr\ X U W \ ¬ p�U XvajWYaqrtn`X T�\�g n U3ù�g r U Xva TVU 6># - } /�% � 52��) g W c w U,p n T Ùdw UíTVU[T r Ñ7\ _qrtn`X x3Udcqp�U a U X
wÅÄàn ghgd\VcqcbU X ghUC\ X cbUdx Z c WY¬ UCTVU wÂW p WYw i n`X Õ a U abZ U X�a c n`rt_¶mon`rt_ p n`r�XD_ TVUÖp W \V® WYrt_ U _¶r�Xva Udc W gÒ²
aqrtn`XD_ Ï(ðñU _ T r Ñ Z cbU X ghU _ TVUí® r�a U _b_ U _ TVUíx3UdcbghUdx aqrtn`X TVUíp WYw i n`XVX Õ a U abZ TVU _ TVUd\�Ô�p n T Ùdw U _

� �



�Vö4÷_÷ Ì�¸ µ Ê Þ ± Ì ³�°N÷ éÆU _f_qr pí\ wÂWYaqrtn`XD_ U a�wÅÄÇWYX�WYw�Þì_ U[TVU w Ud\Vc _ c Zh_ \ w�ajWYab_
_bn`Xìa T n`X gßp n`r�XD_Ör p.x n c ajWYXva U _ p WYrt_Ö_jn`Xva%wÂW g n`XD_bZhs \DU X ghUßTV\£x n�_qr�aqrtn`XVX Udp�U Xva TVU _ p WYw ²i n`XVX Õ a U _�_ \Vc�TVU _@Xà \DT _ TVU£TVU ¬ c Zh_ T r Ñ Z cbU Xvab_ Ï¶é W T r Ñ7\ _qrtn`X¢_�ÄÇW ® Ù cjU#x W c�g n`XD_bZhs \DU Xvap n`r�XD_ c W x r TVUíU a�w U _�X4à \�T _ i n`XVX Õ a U _ T n`r ®°U Xva T n`X g[x w \ _f_ U Ã�W`_ Udc Ó U a ghU[x3U X T WYXva x w \ _
wtn`XV¬�a Udp.x _âÓÀ_ \Vc w Ud\Vc _ xVc n xVcbU _ßW ® rt_�W ® WYXvaCs \DU w U _ UÒÔìx Z c r U X ghU _ UÒÔ abZ c r Ud\VcbU _Cw Ud\VcCx3Udcqp�UÒ²
aqa U Xva TDU _ UßcbU X T�cbUèg n p.x a U[TDU wÂW p WYw i n`XVX Õ a U abZ Ï

Ð XD_ \ r�a U Ó U XíXDn \ _<r�XvabZ cbU _b_jWYXva!W \ XDn p Ã cbUñTVU5p WYw i n`XVX Õ a U _ TVUd® WYXva»_ U5cbU ¬ c n \Vx3Udc»x n \VcT Zdabn \Vc X Udc w U.xVc n`abn g n`w U�TVU�g n`X�æÀWYX ghU�TVU _bn`X g n p.x n c a Udp�U XvaíXDn cqp WYw U a xVcbU X T�cbU WYr�XD_br
w U.g n`Xìa c(ò w U.T�\ _qÞì_babÙ p�U ÓÀX�n \ _[W ® n`XD_[ÚÈXDn \V®>U W \îg n`XD_qa9WYabZ TVU _ T r ®>Udc ¬ U X ghU _ p WYXVr m U _qa U _U aßW ® n`XD_ßWYr�XD_qr xV\�® Z c r æ Udc wÅÄ r�XvabZ cbÕ a T�\�p n T Ùdw U�Ï × n \ a T ÄÇWYÃ3n cbT Ó�¬ clá`ghU Ú.wÅÄ U XD_ Udp ÃVw UÛTVU _
_qr pí\ wtWYabr�n`X�_fZ ® nvs \ Z U _ xVc Z g Z TVUdp.p�U Xva�Ó�r�w7mÅW \ aÖXDn`a UÒc s \DU Ó T WYXD_�w Ußp n T Ùdw UèTVU,T r Ñ7\ _qrtn`XÆÓ
wtn c _bs \ Ä \ X�_ Ud\ w<Xà \DT�p WYw i n`XVX Õ a U@U _qa xVc Zh_ U Xva U a U _b_9WYr UèTVUíx3Udc a \Vc Ã Udc w U _qÞ�_qabÙ p�U Ó�r�w<Þx W cq® r U Xva�Ú x W c aqr cÖT�\#p n p�U XvaÖn`å#r�wÀmÜWYr�a U X£_bn c a U s \DU _bn`X g n p.x n c a Udp�U Xva�_ Ufc W xVxVc n gjiDUTVU#ghU w \ r T Ä \ X Xà \DTïi n`XDX Õ a U�Ï»Ð X T r p r�X \ WYXva@w U XDn p Ã cbU£TVU _ p W \V® WYrt_ U _Ûr�Xva Udc W g aqrtn`XD_
s \ Ä r�w c Z�WYw�rt_ U Ó(r�w c Z \ _b_qr�aèÚ#X U@x W`_ Õ a cbU@cbUhg n`XVX \îx W c abn \ _,w U _,Xà \DT _ T�\ _qÞ�_qabÙ p�U�Ïu·�ghUxVc n x n�_âÓÀn`X�W xV\�® n`r c s \DUíghU XÆÄàZdajWYr�a x W`_Cw Uíg W`_ U X \ aqr�w�rt_jWYXva�w UèxVc n`abn g n`w UÛT r Ñ7\ _jWYXvaCw U _p�U _ \VcjU _ TVU g n`XVæÀWYX ghU�Ï¶á W c�g n`XD_bZhs \DU Xva�Ó!r�w TVUd® r U Xva.r�XvabZ cbU _b_9WYXva T ÄàZ ® WYw \DUdc s \DU w x n \VcØ²ghU XvajWY¬ U.TVU wÂW x n xV\ wÂWYaqrtn`X�w U _�Xà \DT _ p WYw i n`XVX Õ a U _ cbU ¬ c n \Vx Zh_ U X g n>WYw r�aqrtn`X T n`r ®°U Xva ² r�wt_
n ghgd\Vx3Udc¶x n \Vc½c Z \ _b_qr c Ú T Z c Zd¬�w Udc w U%g n p.x n c a Udp�U Xìa T�\@p n T Ùdw U�TVU%T r Ñ7\ _qrtn`X Ï êCn \ _¶W ® n`XD_xV\^cbUdp W c s \DUdc s \DU[ghU[x n \VcbghU XvajWY¬ U _ U _qr�a \DUèU Xva cbU 60%

�og m Ï _qr pí\ wÂWYaqrtn`X�Û�� U a 70%
�og m Ï

_qr pí\ wtWYabr�n`XÝÜ,� x n \Vc w U _Ö¬ c W xViDU _ g n p.x w U ab_ Ï�á n \Vc w U _Ö¬ c W xVi�U _�Ú T rt_qa c r�Ã \ aqrtn`X TVU[TVU ¬ c Zh_
æ Ô Z U _ \ r ® WYXva \ X U wtn`r TVU xV\ rt_b_9WYX ghUyU aÈW�ÞvWYXva�_ \ ÃVr \ X U W \ ¬ p�U XvajWYaqrtn`X T�\�g n U3ù�g r U XvaTVU 6># - } /�% � 5M��)ßZda \DT rtZh_ x n \Vc w U _bs \DU wt_1w UCxVc n`abn g n`w UßU _qa1abn x n`wtn`¬�r UÒ²ÁT Z x7U X T W`Xva�Ó�XDn \ _%W ® n`XD_
n`ÃVa U X \ _ TVU _ c Zh_ \ w�ajWYab_½_qr p r�wÂWYr cbU _ Ï × n \ a U mÜn`rt_�ÓBwtn c _bs \DU w U _qÞ�_qabÙ p�UñU _qa g n p.x n�_bZ TVU 90%

TVU
Xà \DT _ p WYw i n`XVX Õ a U _�W xVx W c a U X�WYXvaßÚ \ X p�Õdp�U ¬ c n \Vx3U Ó�_qr ghU _ TVUdc XVr Udc _C_bn`Xva�w U _ÖXà \DT _TVU,x w \ _ÖÃ�W`_ TVU ¬ c Zh_�ÓVw U _qÞ�_qabÙ p�U XÆÄ U _ba x W`_ x3Udc a \Vc Ã3Z U a�w U _ÖXà \DT _ i n`XVX Õ a U _ c Z \ _j_qrt_b_ U Xva
Ú cbUdx Z cbUdc w U _ p WYw i n`XVX Õ a U _ �og m Ï _qr pí\ wÂWYaqrtn`X�kS� Ï

ðñU aqa U^x3Udc a \Vc Ã�WYaqrtn`X T�\ _qÞ�_qabÙ p�U _ \Vc�\ X U^g w�rts \DU^U _ba T�\DU W \ mÅWYr�aÈs \DU w U _�Xà \DT _p WYw i n`XVX Õ a U _ p n`XDn x n`w�rt_ U Xìa[w U _[Z gji WYXV¬ U _ U a Udp.x3ÕhgjiDU XvaíWYr�XD_qr!w U _ßX4à \�T _ i n`XVX Õ a U _ TVU
_ \@ù _jW p.p�U Xva g n p.pí\ XVrts \DUdc w U _ \ XD_,W ®°Uhg w U _[W \ a cbU _ x n \Vc s \DU wÂW T r Ñ7\ _qrtn`X�_bn`r�a,_jWYaqrt_ ²
mÅWYrt_jWYXva U�ÏÀÐ X UÒÑ(U a�Ó ghU _ TVUdc XVr Udc _�X U _ U a c WYXD_ p�U aqa U Xva,s \DU a c Ùh_ x3Ud\ w Ud\Vc _ g n`XVX�WYrt_j_jWYX ghU _U aÈn`Xva x W cÈg n`XD_bZhs \DU Xva T�\�p WYwßÚ cbUdx Z cbUdcÈc W x r TVUdp�U Xva#wÂW p WYw i n`XVX Õ a U abZ TVU _#W \ a cbU _ Ï« WYXD_ \ X c Zh_ U W \�U X g w�rts \DUÛTVU 100 Xà \DT _�Ó(Ú gji W`s \DU r�Xva Udc W g aqrtn`XÆÓ \ X�W cbg@T�\ ¬ c W xViDU W\ X U�gji WYX ghU _ \Vc 9900

T Ä Õ a cbU�gji n`rt_qr � n`X T r Ñ Z cbU X g r U�\ X U�TVUdp WYX TVUßT Ä r�Xva Udc W g aqrtn`X TVU i Ú jU a TVU j Ú i � Ï3é n c _bs \DU a cbU Xva U Xà \DT _,_ Ud\ w Udp�U Xva[_bn`Xìa i n`XVX Õ a U _âÓ7wÂW xVc n`Ã�WYÃVr�w�r�abZ.s \ Ä \ X Ur�Xva Udc W g aqrtn`X}_bn`r�a UÒÑ(Uhg a \ Z U[U Xva cbUèTVUd\�Ô Xà \DT _ i n`XVX Õ a U _ U _qa TVU 870
9900 = 0.0878

ÏDé n c _bs \DU
s \ W c WYXva U Xà \DT _Ö_bn`Xva i n`XVX Õ a U _�Ó�wÂW xVc n`Ã�WYÃVr�w�r�abZ[s \ Ä \ X U r�Xva Udc W g aqrtn`X^WYr�a%w�r Ud\yU Xva cbUßTVUd\�Ô
Xà \DT _ i n`XVX Õ a U _ U _qa pí\ w�aqr x w�rtZ U�x W cèTVUd\�Ôg� 1560

9900 = 0.1575 � Ï « n`X g Ó T WYXD_[w U�TVUd\�Ô rtÙ p�Ug W`_�Ó5wÂW T r Ñ7\ _qrtn`X g n`Xvaqr�X \DU ÚïW ® n`r c#T�\�x n`r T _ g W c#U w�w U�cbU _qa U�T WYXD_Èw Uyp�Õdp�U n cbT�cbU}TVU
¬ c WYX TVUd\Vc s \DU wÂW xVc n`Ã�WYÃVr�w�r�abZ�s \ Äàn`Xva[w U _,Xà \DT _ p WYw i n`XVX Õ a U _ÛÚÈmon \Vc XVr cèTVU.p W \V® WYrt_ U _
r�X�mÜn cqp WYaqrtn`XD_ p WYrt_�Ó T WYXD_Öw U,xVcbUdp r UdcCg W`_�Ó�wÂW T r Ñ3\ _brtn`X TVUd® r U Xva�XDZd¬�w�r�¬ U WYÃVw U�Ï

éÆU _ g n>WYw�r�aqrtn`XD_ñ_qr p.x w U _5_bn`Xva T n`X g�x w \ _½mÅW g r�w U _1Ú c Z�WYw�rt_ Udc s \ WYX T w UÖxVc n`abn g n`w UCTVU�g n`X ²
æÀWYX ghU XÆÄ \ aqr�w�rt_ Uèx W`_�w U[xVc r�X g r x3UÛTVU[T r Ñ7\ _qrtn`X TVU _ g n`XVX�WYrt_b_jWYX gdU _ Ï�Ð w�w U _CX U[cbUdxVc Zh_ U Xva U Xva

���



�Vö4÷_÷ Ì�¸ µ Ê Þ ± Ì ³�°N÷ éÆU _f_qr pí\ wÂWYaqrtn`XD_ U a�wÅÄÇWYX�WYw�Þì_ U[TVU w Ud\Vc _ c Zh_ \ w�ajWYab_
U X cbUd® WYX gjiDU[x W`_ TVU[c Z U w T WYXV¬ Udc W ®>Uhg w U[xVc n`abn g n`w UíTVUèT r Ñ7\ _qrtn`X TVUèg n`X�æÀWYX ghU ajWYXvaCs \DU
wÂW xVc n x n c aqrtn`X TVU Xà \DT _ p WYw i n`XVX Õ a U _ÛXÆÄ U _qa x W`_[mon c a Udp�U Xva p W � n c r�ajWYr cbU�Ï½ðñUdx3U X T WYXva�Ó
n`X x3Ud\ a U _qaqr p�Udc s \DU wtW T�\Vc Z U�TVU�® r U�T Ä \ X c Zh_ U W \ n`å x w \ _ TVU 60%

TVU _ÛW g a Ud\Vc _í_bn`Xìap WYw i n`XVX Õ a U _ U _qa½a c Ùh_!mÜWYr�ÃVw U�U a¶s \DU _bn`X UÒÔ rt_ba U X ghUÖT WYXD_½wÂW c Z�WYw�r�abZ U _qa½a c Ùh_ x3Ud\.xVc n`Ã�WYÃVw U�Ï

�N� B � B � B h����K��úhú��@cÆþ��*� DG�Îþ��KD<û��°ÿ��M���*�

•
C �jDV�°ûYÿ9�*D<ú��ÎüÀù�ý��tþ<ùji�ÿ"\��9W@��%ý���p1ûYü �2��k
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J X U mon`rt_Öw U _ c Zh_ \ w�ajWYab_ cbU wÂWYaqr mo_fW \�Ô WYaqajW`s \DU _�_br p.x w U _fWYX�WYw�Þì_bZh_âÓìXDn \ _fW ® n`XD_ gjiDUdcbgji Z
Ú ® WYw�r TVUdc w U�xVc n`abn g n`w U _ \Vc1TVU _ñWYaqajW`s \DU _ x w \ _ g n p.x w UÒÔ�U _1abn \ a%Ú�mÅWYr�a U X ® rt_9WY¬ U WYÃVw U _ T WYXD_
w U _ c Zh_ U W \�Ô W T£i n gèg n p.p�U wÅÄ UÒÔ rt_qa U X ghUèT Ä \ X Q gjiDUd® WYw TVU × c n`r U R x W c WYX�WYwtn`¬�r U W \�Ô£® r cq\ _
r�X�mÜn cqp WYaqrts \�U _ Ï êCn \ _íW xVx3U wtn`XD_ír g r gjiDUd® WYw TDU × c n`r U�\ XîXà \DTîc Z U w�w Udp�U Xva p WYw i n`XVX Õ a UxVc n`abZd¬>Z x W c1T ÄÇW \ a cbU _5Xà \DT _ T�\�p�Õdp�U ¬ c n \Vx3U _ U mÅWYrt_jWYXva x W`_b_ Udc¶x n \Vc5i n`XVX Õ a U _ñW \VxVc Ùh_TVU _èX4à \�T _ c Z U w�w Udp�U Xva i n`XVX Õ a U _ Ï<éÆU Ã \ a TVU _ xVc n`a Uhg a Ud\Vc _ T�\ gjiDUd® WYw TVU × c n`r UÈU _ba TVU
abn \`� n \Vc _ T n`XVX Udc W \�Ô Xà \DT _ ®ìc WYr p�U Xva i n`XVX Õ a U _ TVU _�r�X�mon cqp WYaqrtn`XD_ x n�_qr�aqr ®°U _CÚ xVc n x n�_T�\ägji�UÒ® WYw TVU × c n`r U�Ï½éÆU _._qr pí\ wÂWYaqrtn`XD_ c Z�WYw�rt_jZ U _@r g rÖ_ U mÜn`X TVU Xva._ \Vc wÅÄ i Þ x n`a i Ùh_ U T Ä \ X Ux n xV\ wÂWYaqrtn`X c Z�WYw�rt_qa U ÓÀÚ�_jW ® n`r c s \DU wÂW�s \ WYXvaqr�abZ TVU Xà \DT _ p WYw i n`XVX Õ a U _ � n \^xVc n`abZd¬ U WYXva\ XyXà \DT p WYw i n`XVX Õ a U �ÖX U[T Z x W`_b_ U,x W`_ 10%

TVU wÅÄ U X�_ Udp ÃVw U[TDU _CW g a Ud\Vc _ T�\ _qÞ�_qabÙ p�U�Ï
« WYXD_ \ X xVcbUdp r Udc a Udp.x _�Ó5w U _#_qr pí\ wÂWYaqrtn`XD_#n`Xva x n c abZ�_ \VcÈTVU _ c Zh_ U W \�Ô�U X g w�rts \DU�Ï

ê�n \ _@W ® n`XD_@WYr�XD_qr xV\ cbUdp W c s \DUdc s \DU Ó p WYw�¬ c Z#w U _èmÜW \ _b_ U _èr�X�mÜn cqp WYaqrtn`XD_ T r Ñ7\ _bZ U _ x W c
w U _èXà \DT _ xVc n`abZd¬ U WYXvaÛw U�gjiDUd® WYw TVU × c n`r U Ó w U�p n T Ùdw U Zda \DT rtZ x W cq® r U Xva@Ú x3UdcbghUd® n`r c@ghUTVUdc XVr Udcfg n p.p�U[\ X Xà \DT p WYw i n`XVX Õ a U[x w \ _ c W x r TVUdp�U XvaCs \DU w Ußp n T Ùdw U _jWYXD_ T r Ñ7\ _qrtn`XÆÓ
XDn`ajW p.p�U Xva�wtn c _bs \DU w U _.Xà \DT _ p WYw i n`XVX Õ a U _Èn`Xva \ XäajW \�ÔãT Ä UdcqcbUd\Vc r�X�mÜZ c r Ud\Vc Ú 60%g n p.p�U w Ußp n`Xva cbU wÂWÛ_qr pí\ wÂWYaqrtn`X ç TVU wÂWíæD¬ \VcbUß±DÏ ¯ r�XD_qrÅÓìw U mÜWYr�aÖs \DU w U _ xVc n`a Uhg a Ud\Vc _ T�\gjiDUd® WYw TVU × c n`r U�T r Ñ7\ _ U XvañÚ,_bn`X�_ \`�qU a TVUÖp W \V® WYrt_ U _¶r�X�mÜn cqp WYaqrtn`XD_ñW \�Ô Xà \DT _ i n`XVX Õ a U _
X Uèx3Udcqp�U a x W`_ TDU w U _ TVU _bajWYÃVr�w�rt_ Udcßg W c w Uèp n T Ùdw U a U w»s \ Ä r�w!W�ZdabZ T ZÒæDXVr � r ÏàU�ÏÀU3ù�g W ghU@U a
XDn`X U3ù�g r U Xva��1mÅWYr�a U Xy_bn c a U s \DUßghU alÞ x3UßTVUßp�U X�_bn`XV¬ U _ÖX U _bn`r�a � W p WYrt_ xVc rt_ U X g n p.x a U�Ï« U@x w \ _�Ó U X�a c WYr�ajWYXva[wÂW c W x r T r�abZ TVU@x3UdcbghUdx aqrtn`X g n p.p�U w U XDn p Ã cbU abn`ajWYw TVU@p W \�²® WYrt_ U _ r�Xva Udc W g aqrtn`XD_ UÒÑ7Uhg a \ Z U _ x W c w U5gjiDUd® WYw TVU × c n`r U ÓBw U¶p n T Ùdw UñTVU1T r Ñ7\ _qrtn`X U _qa U X ® r c n`XTVUd\�Ô mon`rt_ x w \ _ c W x r TVU s \DU w U�p n T Ùdw U _jWYXD_ T r Ñ7\ _qrtn`X TVUfg n`X�æÀWYX ghU wtn c _bs \DU w U Xà \DT�p WYw ²i n`XVX Õ a U W \ X UCxVc n`Ã�WYÃVr�w�r�abZ TVU 60%

TVU X UCx W`_%_jWYaqrt_ØmÅWYr cbU w U _ÖW \ a cbU _�W g a Ud\Vc _ T�\ _qÞ�_qabÙ p�UU a U X ® r c n`Xya cbU Xva U mon`rt_ x w \ _ c W x r TVU wtn c _bs \DU,ghU aqa U,xVc n`Ã�WYÃVr�w�r ajZ U _qa�Zd¬°WYw U Ú 20%
�Üg m Ï _qr p@²\ wÂWYaqrtn`X � � Ï J X U a U w�w U�xVc n`Ã�WYÃVr�w�r�abZ T Ä UÒÑ7Uhg a \DUdc�TVUCp W \V® WYrt_ U _%r�Xva Udc W g aqrtn`XD_Ör p.x w�r�s \DU s \DU

w U,gji�UÒ® WYw TVU × c n`r U XÆÄ U _qa x W`_ cbUhg n`XVX \yx W c wÂWÛabn`ajWYw�r�abZ TVU _ÖXà \DT _ i n`XVX Õ a U _ T�\ _qÞ�_qabÙ p�U
wtn c _bs \ ÄÇW \Dgd\ X UÖT r Ñ7\ _qrtn`X@XÆÄ U _qa c Z�WYw�rt_bZ U Ó ghU s \ r p n`Xva cbU%\ X U XDn \V®°U w�w U mon`rt_»wÅÄ r�XvabZ cbÕ a5s \ Äàn`Xva
w U _�Xà \DT _CÚ T r Ñ7\ _ Udc w Ud\Vc _ g n`XVX�WYrt_b_9WYX ghU _ g n p.p�U w UßxVc Z g n`XVrt_ U w Ußp n T Ùdw U Zda \DT rtZ Ï

Ð X ghU s \ r g n`X ghUdc X U w U _�¬ c W xViDU _#Ú T rt_qa c r�Ã \ aqrtn`X TVU^TVU ¬ c Zh_�æ Ô Z U _ \ r ® WYXva \ X U wtn`rTVU[xV\ rt_b_jWYX ghUèU a�W�ÞvWYXvaf_ \ ÃVr \ X U W \ ¬ p�U XvajWYaqrtn`X T�\�g n U3ù�g r U Xva TVU 6s# - } /�% � 52��)�Ó�w U _ c Zh_ \ w ²
ajWYab_ g n cqcbU _ x n`X TVU XvañW \�Ô WYaqa U Xva U _¶s \DU XDn \ _ U X�W ® r�n`X�_ p WYw�¬ c ZÖwÂWCabn x n`wtn`¬�r UÒ²ÁT Z x3U X T WYX ghU�Ï

� �



�Vö4÷_÷ Ì�¸ µ Ê Þ ± Ì ³�°N÷ éÆU _f_qr pí\ wÂWYaqrtn`XD_ U a�wÅÄÇWYX�WYw�Þì_ U[TVU w Ud\Vc _ c Zh_ \ w�ajWYab_

� Ì��a�3± � Ý r pí\ wÂWYaqrtn`X ç  _qr pí\ wÂWYaqrtn`XD_ c Z�WYw�rt_bZ U _ß_ \VcC\ X�¬ c W xVi�UÛg n p.x w U a TVU 100 Xà \DT _cbU ¬ c n \Vx WYXva \ X gjiDUd® WYw TVU × c n`r UÖU a 9 r�X T r ® r T�\ _!w UñxVc n`abZd¬ U WYXva U X T r Ñ7\ _jWYXva¶W \�Ô r�X T r ® r T�\ _i n`XVX Õ a U _ TVU@p W \V® WYrt_ U _ßr�X�mÜn cqp WYaqrtn`XD_èÚ#_jn`X�_ \`�ØU a Ï7éÆU@gjiDUd® WYw TVU × c n`r U@U _ba x n�_qr�aqrtn`XVXDZ
_ \Dc wÅÄ r�X T r ® r T�\ 1 Ó!W xVx W c aqr U Xva�W \ ¬ c n \Vx3U g n p.x n�_bZ TVU _ x3Udc _bn`XVX U _ 20, 30, 40 . . . 100

U ax n�_b_jÙ TVU 60%
TVU[gji WYX ghU _ TVU mÜWYr cbU,\ X U,p W \V® WYrt_ U r�Xìa Udc W g aqrtn`X Ï

ÝìU wtn`XywÂW x wÂW ghU[T�\ygji�UÒ® WYw TVU × c n`r U Ó p WYrt_fW \ _b_br ghU w�w U[TVU _ U _~Q xVc n`a Uhg a Ud\Vc _SRjÓDw U _ c Zh_ \ w�ajWYab_T r Ñ Ù cbU Xva ÏÀðñUdx3U X T WYXva�ÓDabn \ _ x3Udcqp�U aqa U Xva TVUß® WYw�r TVUdc wÂW g n i Z cbU X ghU[U aÖwÂW x3Udc mÜn cqp WYX ghU[T�\p n T Ùdw U�TVUyT r Ñ7\ _qrtn`X TVU^g n`X�æÀWYX ghU�g W c w U _ c Zh_ \ w�ajWYab_�n`ÃVa U X \ _#W ®°UhgyghU w \ r ²Ág r�_bn`Xva�X U a ²
a Udp�U Xva p�U r�w�w Ud\Vc _ßs \DUíghUd\�Ô^T Z g n \ wÂWYXìa TVU wÅÄ \ aqr�w�rt_jWYaqrtn`X T�\�xVc n`abn g n`w U _jWYXD_ T r Ñ7\ _qrtn`X Ïf·
aqr�a cbUñT Ä UÒÔ�Udp.x w U ÓBwÂWf_qr pí\ wÂWYaqrtn`X éÈp n`Xìa cbU1g n p.p�U Xva c Z�WY¬�rt_b_ U Xva<w U _<Xà \DT _ i n`XVX Õ a U _ T Ä \ Xc Zh_ U W \ _bn g rÂWYw¶mÅW ghU Ú \ X gjiDUd® WYw TVU × c n`r U�x wÂW g Z�_ \Vc w U�g r�XDs \ rtÙ p�U Xà \DTQTVU�x w \ _ i W \ aTVU ¬ c Z U a xVc n`ajZÒ¬>Z x W c X Ud\ m5W \ a cbU _CXà \DT _�ÓÀÚ._9W ® n`r c 15, 25, 35 . . . 95

ÏDé W�_qr pí\ wÂWYaqrtn`X ] Ó
s \ WYXva¶Ú U w�w U Ó`r�w�w \ _qa cbU wÂW xVc Zh_ U X ghUÖT Ä \ X gjiDUd® WYw TVU × c n`r U _ \Vc w U Xà \DT.TVU%x w \ _ i W \ a TVU ¬ c Z Ï

� ±



�Vö4÷_÷ Ì�¸ µ Ê Þ ± Ì ³�°N÷ éÆU _f_qr pí\ wÂWYaqrtn`XD_ U a�wÅÄÇWYX�WYw�Þì_ U[TVU w Ud\Vc _ c Zh_ \ w�ajWYab_
« WYXD_Cw U _ TVUd\�Ô^g W`_�ÓDw U _�_qr pí\ wÂWYaqrtn`XD_ xVc Zh_ U Xva U Xva TVU _ T r Ñ Z cbU X ghU _ß_qr�¬�XVr æ g WYaqr ®>U _ U Xva cbU w U _TVUd\�Ôyp n T Ùdw U _ ÏÀÐ X UÒÑ(U a�ÓDw U _ x3UdcbghUdx aqrtn`XD_ TV\�gjiDUd® WYw TVU × c n`r U _bn`Xva�W \^p n`r�XD_ TVUd\�Ô mon`rt_x w \ _ c W x r TVU _»wtn c _ TVU wÅÄ \ aqr�w�rt_jWYaqrtn`X T�\Ûp n T Ùdw U%TVUñT r Ñ7\ _qrtn`X TVUñg n`X�æÀWYX ghU�Ï�é W�_qr pí\ wÂWYaqrtn`X ép n`Xva cbUfU X UÒÑ7U a5s \DU Ó°W ®>Uhg w U%p n T Ùdw UfTVU�T r Ñ3\ _qrtn`X TVU�g n`X�æÀWYX ghU Ó 269 p W \V® WYrt_ U _¶r�Xva Udc W gÒ²aqrtn`XD_�_bn`Xva UÒÑ(Uhg a \ Z U _ x W c w U Xà \DT^p WYw i n`XVX Õ a U W ® WYXva�s \DUèghU w \ r ²Ág r!_bn`r�a cbUdx Z c Z g n p.p�U
a U w x W c wÂWÈajn`ajWYw�r ajZ TVU _ßXà \DT _ i n`XVX Õ a U _èWYwtn c _[s \DU w UÛp n T Ùdw U _jWYXD_ T r Ñ3\ _brtn`X�XDZ ghU _b_qr�a U
635

p W \V® WYrt_ U _ír�Xva Udc W g aqrtn`XD_ Ï½ðñU _ T r Ñ Z cbU X ghU _íX U _bn`Xva x W`_ÛW \ _j_qr�ßÀWY¬ c WYXva U _Ûs \DU�ghU w�w U _
W \�Ô s \DU w w U _�n`X x n \V® WYr�aß_�ÄÇWYaqa U X T�cbU�Ï ¯ g n`Xva c W c rtnVÓÀwtn c _bs \DU w U Xà \DT^c Z U w�w Udp�U Xva p WYw i n`X ²
X Õ a UfU _qa ghU w \ rÀs \ r�W,w UÖx w \ _ TVU�® n`rt_qr�XD_ �og m Ï _qr pí\ wÂWYaqrtn`X ] �ÒÓ>n`X cbUdp W c s \DUfTVU _ T r Ñ Z cbU X ghU _
a c Ùh_½r p.x n c ajWYXva U _ U Xva cbU w U _ TVUd\�Ô@p n T Ùdw U _ Ï>éÆU%p n T Ùdw U�TVUÖT r Ñ7\ _qrtn`X TVUÖg n`X�æÀWYX ghU�x3UÒcbp�U a\ X U@x3UdcbghUdx aqrtn`X TVUÛp WYw i n`XDX Õ a U abZ U Xî_ Ud\ w Udp�U Xva 19

p W \V® WYrt_ U _,r�Xva Udc W g aqrtn`XD_íWYwtn c _[s \DU
wÅÄÇW \ a cbU�p n T Ùdw U�U XÈW�Ã U _bn`r�X TVU 360 Ó T Äàn`å \ X UÖc W x r T r�abZ U X ® r c n`X ® r�XV¬�a!mÜn`rt_½_ \Vx Z c r Ud\VcbU�T�\p n T Ùdw U�TVU%T r Ñ7\ _qrtn`X Ï�Ð X g n`XD_bZhs \DU X ghU Ó`w U%xVc n`abn g n`w U Zda \DT rtZÖ_�ÄÇW ® Ù cbU æÀWYÃVw UÖU a x3Udc mon cqp WYXvax n \Vc�ghU alÞ x3UèT ÄÇWYaqajW`s \DUíU afwÂW ® r�a U _b_ U[TVUèx3UdcbghUdx aqrtn`X�_�ÄÇW ® Ù cbUèT�\�p�Õdp�U n cbT�cbU s \DUèghU w�w U
n`ÃD_ UÒcb® Z U wtn c _ TVU wÂW xVc Zh_ U X ghUßT Ä \ X \ XVrts \DU r�X T r ® r T�\£p WYw i n`XVX Õ a U[T WYXD_ \ X c Zh_ U W \ _bn g rÂWYw�og m Ï�x W c aqr Uí��Ï � Ï � � Ï

•
C �îû����Vÿ�ú��MWF�Âú��qt��Vÿ9��`îþ<ù���i�Z¶ü 	qZV���Îü4[f�2cÆþF��k
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× n \`� n \Vc _ x W c WYX�WYwtn`¬�r U W \�Ôï® r cq\ _@r�X�mÜn cqp WYaqrts \DU _�Ó \ X U W \ a cbU WYaqajW`s \DU£x w \ _ x3Udc XVr ²g r Ud\ _ U Ú U X ® rt_jWY¬ UdcÛU _qaíwÂW xVc Zh_ U X ghU#T Ä \ XïXà \DTy� n \ WYXìaèw U�c(ò w UÈT Ä \ X U Ã3n p Ã U wtn`¬�rts \DU�Ïð n`Xva c WYr cbUdp�U Xìa,Ú \ X gjiDUd® WYw TVU × c n`r U s \ rÅÓ x W c _jW.X�WYa \VcbU Ó U _qa p WYw i n`XVX Õ a UÛTVU[p WYXVrtÙ cbUg n`Xvaqr�X \DU T Ùh_._bn`XäW cqc r ® Z U _ \Vc w UÈc Zd_ U W \ Ó»wÂW T r ù�gd\ w�abZ Z p WYX�WYXva TVU wÂW xVc Zh_ U X ghU£T Ä \ X U

Ã3n p Ã U wtn`¬�rts \DU,U _qaÖs \DU w U _fW \ a cbU _�W g a Ud\Vc _ T�\ _qÞ�_qabÙ p�U�® n`Xva�W ® n`r c w U a Udp.x _ TVU _ U mÅWYr cbU\ X U n x r�XVrtn`X�_ \VcßghU w�w U9²Ág r5W ® WYXvaß_jn`X T Z g w U X gjiDUdp�U Xva U a ® n`Xva T n`X g wÂW x3UdcbghUd® n`r c,g n p.p�U\ X@X4à \�TÛi n`XVX Õ a U�Ï ê�n`a cbU n`Ã �ØUhg aqr m U _qa T n`X gÖTVUñ® n`r c½g n p ÃVr U X TVUñp W \V® WYr�_ U _!r�Xva Udc W g aqrtn`XD_UÒÑ(Uhg a \ Z U _ x W c wÂW@Ã3n p Ã U wtn`¬�rts \DU _bn`Xva�XDZ ghU _b_jWYr cbU _�W xVc Ùh_f_bn`X T Z g w U X gjiDUdp�U Xìa x n \Vc s \DU
w U _,n x r�XVrtn`XD_ x n�_qr�aqr ®°U _ßs \DU w U _ßXà \DT _ T�\ _bÞì_qabÙ p�Uíx n�_b_jÙ TVU Xva[ÚÈ_bn`X�_ \`�ØU aß_ U a c WYXD_Ømon cØ²p�U Xva U X n x r�XVrtn`XD_�XDZd¬°WYaqr ®°U _ Ï ê�n \ _�W xVx3U w�w Udc n`XD_ ghU XDn p Ã cbU[T Ä r�Xva Udc W g aqrtn`XD_fw U a Udp.x _ TVUc Z�W g aqr ® r�abZ Ï

á n \Vc5g n p.p�U X ghUdc Ó>XDn \ _5W ® n`XD_¶Zda \DT rtZÖw U a Udp.x _ TVU%c Z�W g aqr ® r ajZ T�\ _qÞ�_qabÙ p�U mÜW ghU Ú \ X U
Ã3n p Ã U w�n`¬�rts \DU _ \VcC\ X c Zh_ U W \}U X g w�rts \DU�Ï « WYXD_ ghU _�_qr pí\ wÂWYaqrtn`XD_âÓÀXDn \ _ßW ® n`XD_ gji n`rt_qr TVUT Z g w U X gjiDUdc wÂW�Ã3n p Ã U wtn`¬�rts \DUÛx wÂW g Z U _ \Vc w U Xà \DT�TVUíx w \ _ i W \ a TVU ¬ c Z U a xVc n`abZd¬>Z x W c
w U _ÖXà \DT _ 20, 30, 40 . . . 100 ÚÛwÂW p n`r�aqrtZ TVU wÅÄ UÒÔ Z gd\ aqrtn`XÆÓÀÚ@_jW ® n`r c ÚÛwÂW 500000e r�Xva Udc W gÒ²
aqrtn`X Ï· wÂW ®v\DU,TVU _ c Zh_ \ w�ajWYab_�ÓVr�wÆ_ Udp ÃVw U s \DU w U _ p n T Ùdw U _�X U _�ÄÇW ® Ù cbU Xva x W`_ x3Udc mon cbp WYXvab_
mÅW ghU Ú \ X U a U w�w U WYaqajW`s \DU®�og m Ï _qr pí\ wÂWYaqrtn`Xîê TVU wÂWÈæD¬ \VcbU�� � Ï(Ð X UÒÑ7U a�Ó 19 Xà \DT _ i n`X ²X Õ a U _ x W cq® r U XVX U XvaCÚ cbUdx Z cbUdc wÂWíÃ3n p Ã U W ®°Uhg w U�p n T Ùdw U,TVUßT r Ñ7\ _qrtn`X U a�_ Ud\ w Udp�U Xva 12 Þx W cq® r U XVX U Xva�W ®°Uhg w U,p n T ÙÒw U WYX�WYwtn`¬ \DU XÆÄàn Ñ7c WYXva x W`_�wtW T r Ñ7\ _qrtn`X Ï

�Cü3þ û�cÆþ<ü �º�2�*�yù_à^þ<ý�� \<üÀù»ù_á°ú��*�yùF�jD��Vû�WF�2�ìù<ù��vù3ú D��@�#ú�üÀþ�� `é�Îý��ìù3ú��ME��vû:�2�
Z¶üf	qZV�¥�Îü4[ �2cÆþ���â T ���2�¢�*�hú�ý�ãû�Dþ
ù<ü 	qZ»û��ïú�ûBü D DV�>ú�� ú}ý����où3ú��°û��Vÿ�ú��ÎüÀù����säo�°ÿ#�
úâþ��*�����@D»û�e����2� ý��°ÿ*�2�ìù ÿ"\���	j�ìù3ú�ý��Å�2�gZ¶ü 	qZV�Å�Îü4[f�McÆþ�� ÏÆé n c _bs \ Äàn`X T Z g w U X gjiDU w U
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�Vö4÷_÷ Ì�¸ µ Ê Þ ± Ì ³�°N÷ éÆU _f_qr pí\ wÂWYaqrtn`XD_ U a�wÅÄÇWYX�WYw�Þì_ U[TVU w Ud\Vc _ c Zh_ \ w�ajWYab_

� Ì��a�7� � Ý r pí\ wÂWYaqrtn`X}ê  _qr pí\ wÂWYaqrtn`XD_ c Z�WYw�rt_bZ U _C_ \Vc�\ X^¬ c W xViDUèg n p.x w U a TVU 100 Xà \DT _cbU ¬ c n \Vx WYXva \ X U Ã3n p Ã U wtn`¬�rts \DU5U a 9 r�X T r ® r T�\ _<wÂW xVc n`abZd¬ U WYXva U X T r Ñ7\ _jWYXva»W \�Ô r�X T r ® r T�\ _i n`XVX Õ a U _ TVUèp W \V® WYrt_ U _Cr�X�mÜn cqp WYaqrtn`XD_,Ú�_bn`X}_ \`�qU a Ï�é W�Ã3n p Ã U wtn`¬�rts \DUíU _qa x n�_qr�aqrtn`XVXDZ U
_ \Dc wÅÄ r�X T r ® r T�\ 1

U a�W xVx W c aqr U Xva�W \ ¬ c n \Vx3U g n p.x n�_jZ TVU _ x3Udc _bn`XVX U _ 20, 30, 40 . . . 100
Ï

Ð w�w U[U _qa T Z g w U X gji Z U ÚÛwÂW 500000e r�Xva Udc W g aqrtn`X U a x n�_b_bÙ TVU 20%
TVUßgji WYX ghU _ TVU mÅWYr cbU�\ X Up W \V® WYrt_ U r�Xva Udc W g aqrtn`X Ï

g n p.x n c a Udp�U Xìa p WYw i n`XVX Õ a UíTDU wÂW@Ã3n p Ã U W \ Ã3n \ a TVU 500000 r�Xva Udc W g aqrtn`XD_�Ó�r�wÆX U[cbU _qa Ux w \ _Cs \DU 500000 r�Xva Udc W g aqrtn`XD_,W ® WYXvafwÂW@æDX TVU wÂW�_qr pí\ wÂWYaqrtn`X Ï 
 c ÓDw U _�r�Xva UÒc W g abr�n`X�_�_bn`Xvagji n`rt_qr U _ßWYwtZ�WYabn`r cbUdp�U Xva U aCr w U X UÒÔ rt_qa U n(n − 1)
x n�_b_br�ÃVw U _�Ó�_bn`r�a 9900

x n \VcC\ X�_qÞ�_qabÙ p�UTVU@ghU XvaßXà \DT _�Ó T Äàn`å x W c W xVxVc n Ô r p WYaqrtn`X U X ® r c n`X 10000
Ï7á W c,g n`XD_bZhs \DU Xva�Ó \ X U r�Xva UdcØ²

W g aqrtn`X T Ä \ XyXà \DT W ®>Uhg wÂWÛÃ3n p Ã U wtn`¬�rts \DU[U _qa x n`a U Xvaqr U w�w Udp�U Xva gji n`rt_qr U[g r�XDs \ WYXva U mon`rt_�ÓghU s \ r1X U _ \0ù a x W`_ x n \VcÛcbUhg n`XVX�WYr�a cbU wÂW p WYw i n`XVX Õ a U ajZ#wtn c _bs \DU wÂW xVc n`Ã�WYÃVr�w�r�abZ TVU wÂW
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�Vö4÷_÷ Ì�¸ µ Ê Þ ± Ì ³�°N÷ éÆU _f_qr pí\ wÂWYaqrtn`XD_ U a�wÅÄÇWYX�WYw�Þì_ U[TVU w Ud\Vc _ c Zh_ \ w�ajWYab_
Ã3n p Ã U wtn`¬�rts \DU ÚÛmon \Vc XVr cf\ X U,p W \V® WYrt_ U r�Xva Udc W g aqrtn`X U _ba%mÅWYr�ÃVw U�ÏDá n \Vcf® Z c r æ UdcCghU aqa U,i Þ ²x n`a i Ùh_ U ÓVXDn \ _fW ® n`XD_ÖwÂWYX g Z \ X U _qr pí\ wÂWYaqrtn`X U X T Z g w U X gji WYXva�wÂWÛÃ3n p Ã U wtn`¬`rts \DU W \ Ã3n \ aTVU

100000 r�Xva Udc W g aqrtn`XD_ �og m Ï _qr pí\ wÂWYaqrtn`X 
 � Ï « WYXD_ ghUCg W`_�Ó°w Ufp n T ÙÒw U _9WYXD_ T r Ñ3\ _brtn`X x3UdcØ²p�U aíÚ 27 Xà \DT _ T Ä r TVU Xvaqr æ Udc wÂW#Ã3n p Ã U WYwtn c _ 75 Xà \DT _ T�\�p n T Ùdw U W ®>Uhg.T r Ñ7\ _qrtn`X�wÂWcbUhg n`XVX�WYrt_b_ U Xva�Ó ghU s \ r ® WYw�r TVU wÅÄ i Þ x n`a i Ùh_ U�ÏÀÝ r(wÅÄàn`Xy_�Ä r�XvajZ cjU _j_ U W \ XDn p Ã cbU[TDUßp W \V® WYrt_ U _
r�Xva Udc W g aqrtn`XD_ c Z�WYw�rt_bZ UÈx W c wÂWyÃ3n p Ã U Ó»n`X n`ÃVaqr U Xva TVU _ c Zh_ \ w�ajWYab_ír�XvabZ cbU _b_9WYXvab_ Ï<Ð X UÒÑ7U a�ÓU w�w UÛx W cq® r U Xva[Ú U X T n`XVX Udc 1051 Ó3_bn`r�a U X p nâÞ U XVX U 11, 68 Ú gji W gd\ X TVU _�r�X T r ® r T�\ _ Ï3Ð Xa U X�WYXva g n p.x a UßT�\ mÅWYr�añs \DU abn \ _1w U _ñXà \DT _ i n`XVX Õ a U _ÖW ® WYr U Xva�ÓVW ® WYXvañw U�T Z g w U X gjiDUdp�U XìaTVU wÂW�Ã3n p Ã U Ó TVU _.W ® rt_ x n�_br�aqr mo_._ \Vc.ghU w�w U9²Ág r U a.s \DU wÂW�Ã3n p Ã U W 20%

TVU£gji WYX ghU _ T Ä ²UÒÑ(Uhg a \DUdcÛTVU�p W \V® WYrt_ U _èr�Xva Udc W g aqrtn`XD_�Ó ghU _ c Zh_ \ w�ajWYab_Û_bn`Xvaí_jWYaqrt_ØmÅWYrt_jWYXvab_ Ï éÆU�p n T Ùdw UÈU _qaT n`X g,x3Udc mÜn cqp WYXva�mÜW ghU Ú \ X U WYaqajW`s \DU[T Ä \ X U Ã3n p Ã U wtn`¬�rts \DU _ \VcÖ\ X c Zh_ U W \^U X g w�rts \DU�Ï
éÆU _ c Zh_ \ w�ajWYab_ßn`ÃVa U X \ _ß_ \Vc w U _C¬ c W xViDU _,Ú T rt_qa c r�Ã \ aqrtn`X TVUíTVU ¬ c Zh_Cæ Ô Z U _ \ r ® WYXva \ X U

wtn`r TVU xD\ rt_b_jWYX ghU^U aÈW�ÞvWYXva�_ \ ÃVr \ X U W \ ¬ p�U XvajWYaqrtn`X T�\�g n U3ù�g r U Xva TVU 6># - } /�% � 5M��) �og m Ï
_qr pí\ wtWYabr�n`X á �[_bn`Xva p n`r�XD_ x3Udc aqr�X U Xvab_ÛÃVr U X s \ Ä r�wt_ x3Udcqp�U aqa U Xva@abn \ a U mon`rt_ TVU�® WYw�r TVUdc w UxVc n`abn g n`w U�Ï»Ð X UÒÑ(U a�ÓÆw U _ c Zh_ \ w�ajWYab_Ûn`ÃVa U X \ _@W ®>Uhg w U�xDc n`abn g n`w U#TVU�T r Ñ7\ _qrtn`X _bn`XvaÛW ® WYX ²
ajWY¬ Ud\�Ôïx W cÛc W xVx n c a�Ú ghUd\�Ô n`ÃD_ Udcq® Zh_.W ®>Uhg wÅÄÇW \ a cbUÈp n T Ùdw U�Ï¶ðñUdx3U X T WYXìa�Ó»r�wt_Û_jn`Xvaíwtn`r�XT Ä Õ a cbU�x3Udc mon cqp WYXvab_ Ï 
 X cbUdp W c s \DU�UÒÑ7Uhg aqr ®°Udp�U Xvaís \DU Ó p�Õdp�U _qr¶_ U _ 15

® n`rt_br�XD_ x W cq® r ²U XVX U aíÚ#wÂW cbUdx Z cbUdc ÓÆwÂWÈÃ3n p Ã U wtn`¬�rts \DU@c Z \ _b_qr�aèÚ#w Ud\Vc[U X ® nâÞ Udc 419 mon`rt_ TVU _ p W \V® WYrt_ U _T n`XVXDZ U _ Ï¶ÝìU _ ® n`rt_qr�XD_ cbU �hn`r ®>U Xva T n`X g£U X p nâÞ U XVX U 27, 93
p W \V® WYrt_ U _@r�Xva Udc W g aqrtn`XD_�Ó ghU

s \ r U _qa U X ® r c n`X a c n`rt_ñmon`rt_ x w \ _Ös \DU�T WYXD_ \ X c Zh_ U W \ U X g w�rts \DU�ÏDðñUhg rÆ_�Ä UÒÔ�x w�rts \DU�\ X U mon`rt_U X g n cbU[x W c wÂWÛabn x n`wtn`¬�r U s \ r Udp.x3ÕhgjiDU w U _Ör�X�mÜn cqp WYaqrtn`XD_ TVU _ U,T r Ñ3\ _ Udc�c W x r TVUdp�U Xva Ï
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ðñU _Ös \ WYa cbUßp n`rt_ U a TVUdp r TVU _qajWY¬ U�x W`_j_bZh_�W \ _ U r�X TVU wÅÄàZhs \ r x3Uz¸ ¶N¹ T�\�Ê°ÌÎÍ n`XvaÖZdabZ\ X U XDn \V®°U w�w U n ghg W`_qrtn`X TVU a c W ® WYr�w�w Udc�T WYXD_@w U T n p WYr�X U TVU wÂW cbUhgjiDUdcbgjiDU r�X�mÜn cqp WYaqrts \DUU a�XDn`ajW p.p�U Xva T WYXD_ ghU w \ r TVU _�_qÞ�_qabÙ p�U _ g n p.x w UÒÔ�U _ Ï5éÆU _ cbUhgjiDUdcbgjiDU _ c Z�WYw�rt_jZ U _ p Äàn`Xvax3Udcqp rt_ TVU�g n`abnâÞ UdcèTVU _ gjiDUdcbgjiDUd\Vc _ TDU�T r ®>Udc _ i n c r�ë�n`XD_ Ï Ð X UÒÑ(U a�Ó � ÄÇWYr xV\ W`_b_brt_qa Udc W \�Ô
¬ c n \Vx3U _ TVU a c W ® WYr�w n c ¬°WYXVrt_bZh_CW \}ðñU Xva cbUèT Ä r�XVXDn ® WYaqrtn`X U X abZdwtZ g n p.pí\ XDr g WYaqrtn�XD_ U a�r�XvabZ ²
¬ c WYaqrtn`X TVU _ Udcq® r ghU _ � ¶ Ì ± Ì �»W \�g n \Vc _ TVU _bs \DU wt_ TVU _½_ \`�qU ab_ TVU abn \ a¶n cbT�cbU�� r�X�mon cqp WYaqrts \DU�U ap WYa i Z p WYaqrts \DU Ó3_bn g rÂWYwÅÓÀZ g n`XDn p rts \DU n \�U X g n cbU���\Vc r T rts \DU ��ZdajWYr U Xva T rt_ gd\ abZh_ Ï J X xVc n �ØU ag n p.p�U ÝNÞNÞ�_bn \ wtÙ ®°U£TVU XDn p Ã cbUd\ _ U _�s \DU _qaqrtn`XD_ T WYXD_ ghU _ T r Ñ Z cbU Xvaj_ T n p WYr�X U _ U a@w U _x n`r�Xvab_ TVUÖ®ì\DU�T n`XVXDZh_ x W c5gji W gd\ X TVU _ U _ x W c aqr g r x WYXvab_1X UÖx3Udcqp�U aqa U Xìa x W`_ T Ä Þ.W xVx n c a UdcTVU _ c Z x n`XD_ U _%a c r ® rÂWYw U _ Ï�e Z \ _b_qr c ÚÛ_jWYaqrt_ØmÅWYr cbU abn \ _ñw U _�W g a Ud\Vc _ T�\£xVc n �ØU a%XÆÄ U _ba x W`_ gji n�_ U
mÅW g r�w Ußp WYrt_ g Ä U _qa x n \Vc ajWYXva�wÅÄ \ X TVU _�n`Ã �ØUhg aqr mÜ_ TVU ÝFÞNÞ U a x w \ _Ö¬>ZdXDZ c WYw Udp�U Xva TVU wÅÄ Zda \�TVUTVU _f_qÞ�_qabÙ p�U _ g n p.x w UÒÔVU _ Ï

éÆUèxVc n`abn g n`w U@TVUíg n`X�æÀWYX ghU s \DU XDn \ _ßW ® n`XD_CZda \DT rtZ g n`XD_qrt_ba U Ú�ÃVr U X}r�XvabZd¬ cbUdc w U mÅWYr�a
s \ Ä \ X UÛU Xvaqr�abZ T�\ _bÞì_qabÙ p�Uèx3Ud\ a,W ® n`r c�g n`X�æÀWYX ghU@U X \ X U W \ a cjU _jWYXD_ x n \Vc W \ ajWYXvaCmÅWYr cbUg n`X�æÀWYX ghU Ú�_bn`X.W ® rt_!s \ Ä U w�w U WC_ \Vc w U _½W \ a cbU _ Ï`Ð X.n \ a cbU Ó`r�w ® rt_ U Ú c Z�WYw�rt_ Udc½TVU _ p�U _ \VcbU _ TVUg n`X�æÀWYX ghU _ U wtn`X TVUd\�Ô#gdc r�abÙ cbU _ ÏVéÆU�xVcbUdp r UdcfU _qa%wÂW xVc n xVcbU,g n`XVX�WYrt_j_jWYX ghU s \ Ä \ X£Xà \DT XW U X ghU w \ r<W ®>Uhg s \ r7r�wÆ_bn \Vi WYr�a U r�Xva Udc WY¬�r c�� Y � U aÖw U _ Uhg n`X TyU _qa%wÅÄ U XD_ Udp ÃVw U[TVU _ g n`XVX�WYrt_ ²
_jWYX gdU _1s \ Ä r�wÀW cbU � \DU _ TVU _1W \ a cbU _ñW�ÞvWYXva T Z � Ú,r�Xva Udc WY¬�r3W ®°Uhg Y

U a U XÈs \ rDr�w3W g n`X�æÀWYX ghUCU X
wÅÄÇW ® rt_ Ïvð%U aba UfT n \ ÃVw U Z ® WYw \ WYaqrtn`X x3Udcqp�U a T ÄÇW ù X Udc w U _ p�U _ \DcbU _ TDU�g n`X�æÀWYX ghU�U a Udp.x3ÕhgjiDUx W c WYr�w�w Ud\Vc _CÚ \ X Xà \DT p WYw i n`XVX Õ a UèTVU _âÄ U X xVcbU X T�cbU[TVUßp WYXVrtÙ cbU,c Z x ZdabZ U W \�Ô W g a Ud\Vc _T�\ _qÞì_babÙ p�Uíg W c,ghU _ TVUdc XVr Udc _,_�Ä r�X ® r�a Udc n`Xva pí\ a \DU w�w Udp�U XìaèÚ�X Uíx w \ _ßw \ r<mÅWYr cbUÛg n`X�æÀWYX ghUU X T r Ñ3\ _9WYXvañw Ud\Vc _ g n`XVX�WYrt_b_jWYX ghU _ ÏVÐ X ghU _ U XD_âÓ ghU�xVc n`abn g n`w U,TVU�g n`X�æÀWYX ghU,U _ba1mon`X T Zß_ \Vc
wÅÄ U3ù�g W g r�abZ x w \ _�s \DU _ \Vc wÜÄ U3ù�g r U X ghU�Ï

ðñU a c W ® WYr�w p n`Xva cbU s \DU wÅÄ \ aqr�w�rt_jWYaqrtn`X T Ä \ X U a U w�w UÖT r Ñ7\ _qrtn`X x3UÒ\ a xVc Zh_ U Xva Udc¶\ X.r�XvabZ cbÕ a Ï« Ä \ X Ußx W c a�ÓìwÂW g n i Z cbU X ghU[TVU _ p�U _ \VcbU _ TVUßg n`X�æÀWYX ghU,U _bañ¬°W c WYXvaqr U,x W c w U�p n T Ùdw U�Ï ê�n \ _
W ® n`XD_ p n`Xva c Z s \ Ä \ Xä_qÞ�_qabÙ p�U#T WYXD_@w U s \DU w%w U _@r�X T r ® r T�\ _ p WYw i n`XVX Õ a U _�_bn`Xva U XãXDn p@²
Ã cbU a c Ùh_%w�r p r�abZ cbU _qa U�® rÂWYÃVw U�x n \Vc�ghUd\�Ô s \ r(_bn \Di WYr�a U Xva�_jWYaqrt_ØmÅWYr cbU w Ud\VcÖU Xvabn \Vc WY¬ U[U aÖs \ rcbU _qa U Xìa T n`X g r�XvabÙd¬ cbU _èW \�g n \Vc _ T�\ a Udp.x _ Ï « ÄÇW \ a cbU@x W c a�Ó7w U _,_qr pí\ wÂWYaqrtn`XD_ p�U aqajWYXva U X�qUd\�\ X U ¬ c WYX TVUfxDc n x n c aqrtn`X TVUfp WYw i n`XVX Õ a U abZßn`Xvañr w�w \ _ba c Z \ X U ¬ c WYX TVUCc n`Ã \ _ba U _b_ UCTVUCghUp n T Ùdw UCTVUfT r Ñ3\ _qrtn`X TVUfg n`X�æÀWYX ghU Ó ghU s \ r�XÆÄ U _qa x W`_5w U�g W`_ T Ä \ X p n T Ùdw U _ Udp ÃVwÂWYÃVw U�p WYrt_
X Ufx3Udcqp�U aqajWYXva x W`_5wÂW T r ®v\ w�¬°WYaqrtn`X TVU _ g n`XVX�WYrt_b_9WYX ghU _ x W c w U _%W g a Ud\Vc _ T�\ _qÞ�_qabÙ p�U � ghUhg rU _qa p rt_ U X UÒÔVUdc ¬ \DU£x W c _jW c Zh_qrt_qajWYX ghU Ú \ X U#x n xV\ wÂWYaqrtn`X g n p.x n�_bZ U T ÄÇW \ ajWYXva T Ä r�X T r ²® r T�\ _ i n`XVX Õ a U _%s \DUCT Ä r�X T r ® r T�\ _ p WYw i n`XVX Õ a U _�Ó p�Õdp�U wtn c _bs \DUCghU _ TVUdc XVr Udc _ T Z g r TVU Xva TVU
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� � A   á»Ï × n c a U w�r Udc�ÏÀéÆU _ c Zh_ U W \�Ô W Tì²Åi n g�Ï�uDc WYX ghU × ZdwtZ g n p�eCUhgjiDUdcbgjiDUÖU a « Z ®°U wtn xVx3Udp�U Xìa Ï
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	 � ¿Åó�õ ëºwÖ¸7ºØ¾lì@µ·´4öÛ´4¹<¸x½ ó ¾Àº(w�¼ öí´½¿ ë�¸ ó ��ìÛ´½¿�
 öÛºb¿V¾�¸7º ô y[¾3º(w�¼
öÛ´ öÛ´[ëÖ¸x½½¿ ���,½½¿ ¿ yíº!ç ó ¼C¾ yí¼Û´ õ w�ºyöí´ �zyÛºb¿�¿ ó ¼í¹»´

« WYXD_ � ���   Ó>ê U ð p WYX xVc Zh_ U Xva U wÅÄÇWYw�¬>n c r�a iVp�UCTDU�] n`w�wtnâÞ U a eCUhUdT � � �   x n \Vc1U XV¬ U X T�cbUdcTVU a U wt_1¬ c W xViDU _ Ï 
 X g n p.p�U X ghU�x W c æ ÔVUdc1\ X U _bZhs \DU X ghUCTVU�TVU ¬ c Zh_ Ïìá w \ _1mÜn cqp�U w�w Udp�U Xva�Ó
Ú gji W`s \DU _bn p.p�U a i = 1 . . . n ÓDn`X�W Ñ(Uhg a U,\ X TVU ¬ c Zè_ x Z g r æ�s \DU δi

U X \ abr w�rt_9WYXvafwÂW T rt_qa c r ²
Ã \ aqrtn`X TVU,TVU ¬ c Zh_ T n`XVXDZ U[T WYXD_�wÂW x W c aqr U � ÏÇ��ÏÇ��ÏJ X U mon`rt_ ghU aqa U _bZhs \DU X ghUîg WYw gd\ wtZ U Ó�wÂW p Zda i n TVU Úä_ \ r ®ìcbU�U _qaywÂWä_ \ r ® WYXva Uä abn \ aT ÄÇWYÃ3n cbT Ó!n`X T n`XVX U Ú gji W`s \DU _bn p.p�U a i

\ XïXDn p Ã cbU δi
TVU QÁa9WYw�n`X�_SR�n \ Q TVUdp r ² W cbÕ a U _SR� r ÏàU�Ï>T Ä UÒÔ a c Z p r�abZh_ T ÄÇW cbÕ a U _5Z p�Udc ¬ U WYXva T�\ _bn p.p�U a�� Ï°Ð XD_ \ r�a U Ó°n`X gji n`r�_br�a ghU _½ajWYwtn`XD_ \ XVr ²

mÜn cqp Z p�U Xva U a[_jZhs \DU Xvaqr U w�w Udp�U Xva x W c[x WYr cbU _[_ \Vc,TVU _[_jn p.p�U ab_ T r Ñ Z cbU Xvab_ Ï 
 X cbU w�r U�ghU _x WYr cbU _ x n \Vc n`ÃVa U XVr c%TVU _ñW cbÕ a U _ g n p.x wtÙda U _ ÏVðñU añWYw�¬>n c r�a iVp�U�U _qa5r�w�w \ _qa c Z T WYXD_5wÂWßæD¬ \VcbU�AU a,_ UÒc W ghU w \ r \ aqr�w�rt_bZ T WYXD_,w U@p n T ÙÒw U�TVU@T r Ñ3\ _qrtn`X TVU@g n`X�æÀWYX ghU Zda \DT rtZ�W \�g n \Vc _ TVU.ghU
_qa9WY¬ UÛx n \Vc[U XV¬ U X T�cbUdc w U _ß¬ c W xViDU _ p n T Zdw�rt_jWYXva[w U _ c Zh_ U W \�Ô _bn g rÂW \�Ô(ÏÆð n p.p�U XDn \ _[WYw ²
wtn`XD_1w Uf® n`r c Ó ghU a%WYw�¬>n c r�a iVp�UßU _qa1a c Ùh_1r�XvabZ cbU _b_jWYXva g W c r�wÀX U mÅW ® n c rt_ U W \Dgd\ X U _jn`w \ aqrtn`X x W cc W xVx n c a�Ú \ X U W \ a cbU�Ï
p�\F�vü�û�e�	j� ^ �2�������� ± %>/N8"#ß)9� � 52/21*;�%.%3��)*%3�f' � % þ»ù��2tÁüÀû�	
��	
�vù3ú '*% } ) � 8 � 10% } ��'"5 } / � 5��
=>-�/�57�"�q'*%�'*%�) �(��} ¬� � % } -�52��8"�4/ç-��f%«#&�"5ç'*% � -�5 }�} 8"� 6�% } 5�#&%,� �";�= � %�/���/�8"#N'*%�'*%>;z5��¨8 � �>/�% }
% } / � 8"5 ���
ðñU a i Zhn c Ù p�U _qr�¬�XVr æ U s \DU abn \ _Öw U _Ö¬ c W xViDU _ x n`a U Xvabr U w�w Udp�U Xva U XV¬ U X T�c WYÃVw U _�Ú x W c aqr cTVU wÂW T rt_qa c r�Ã \ aqrtn`X TVU,TVU ¬ c Zh_Öæ Ô Z U n`XvaCW \ ajWYXva TVU[gji WYX ghU w U _ \ XD_�s \DU w U _fW \ a cbU _ T Ä Õ a cbUU XV¬ U X T�c Zh_ x W cfghU aCWYw�¬>n c r�a iVp�U�Ï

�þ��	
�Vû�cÆþ�� ^ � B | � � 8"5 } ���j'*% } δi!
� % � ;�-�/�8�/�57�"� }º� � }l} 57=3#�% } '�% } /�8"#&�"� }�� ;�% � )*%(8"�4/<'"-

ie
} �";�;�%>/2�<5M#V�¦8 Πiδi!

'�5 � �3� %>�4/�% } ;K8��57ÿ � % } 'F� %3��)*%>� ' � % � #�%z) � 8 � 10% �Ö± %<�>896s/�%>- � % } /
/��"-0/�%2�s�"5 } 6l�"� } /�8"�4/�/�8"�4/��s-@%�#�8 }s� �>-%3� 6�%�'�%�'*%�) �l��} % } /4¬� � % �
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� Ì��a�A � Ð½Ô�Udp.x w UßTVU ¬>ZdXDZ c WYaqrtn`X T Ä \ X#¬ c W xViDU WYwtZ�WYabn`r cbU,TVU�g r�XDs�_bn p.p�U ab_Ö_ \ r ® WYXva \ X U
wtn`r TVU,xV\ rt_b_jWYX ghU W ®°Uhg wÂW T rt_qa c r�Ã \ aqrtn`X TVU,TVU ¬ c Zh_ {δi} = {3, 2, 1, 1, 1}
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ó °N°Nö���ö÷ ð1c Z�WYaqrtn`X TVU _Ö¬ c W xViDU _�Ú T rt_qa c r�Ã \ aqrtn`X TVU[TVU ¬ c Zh_Öæ Ô Z U
�þ��	
�Vû�cÆþ�� ^ ��� � ��/���� } �>-@%3��'98"� } 6�% � /�8"5M� } 6l8 } �V#&% } /�8"#&�"� }�� %>-���%>�4/o�f% � 8 } /��"- } �s/ � %� %># 5 ��}ç� 8 �ç� 8�5 � % } '*% } ��;z;�%s/ } '"5 � �3� %3� / } %>/ } �"�4/�8"#&� ��}$} - �9� � 5M; ��}�� j � � %3-0/ � 8 � %(*%3; � #�%
6l�"� } 5�' �>� % � #&%�) � 8 � 10%«'�%<#&8�¬�)"- � %���8"��%(6«#�8�'"5 } / � 5�=3-�/�57�"�®'*%«'*%�) �(��} {δi} = {3, 2, 2, 1, 1}

�
© 8 � 8"52#M#�%3- ��} ���"�d%>; � �(6310%:8"- }l} 5.#&8j6 �(� 8�/�57�"�d'F� 8 � �>/�% } ;�-�# /�5 � #�% } %>/�'*%:=©�"-@6>#�% } � %3# 578"�4/
'*%>-"j'*%3;�5u�S8 � �>/�% } 'F� -��¥;��3;�%�� ª~-@'¦%3�4/ � % %3#M#�% }s� « 8"� } 6�% } 6(8 } ���"� � % � '�#&8 �f� � � � 5 � / �
'F� -��5 �s� � ;�52/ ��� ¡ �f% ; � /210��'*%q%©"5 } /�% � �"- � #�8b6(�"� } % � ��% ���$| #M#�%:6(��� } 5 } /�% � � %3#�8�� 6�% � /��"-�/
#(� 8�# )*� � 5�/21*;�%�8"-�/�8"� /�'*%��>��5 } �>-%�� � 6�% }�} 8"5 � %e¨3- } �>-V� ���*=s/�%3�5 � -��®) � 8 � 10%K6 �(�l� -��5 �s� � ; � �
;�%3� / ��± % � � ��6 � ' �z� /�8"� /ç/ � ÿ } 6l����/�%>-"�%3��/�%3; �4} �G� �"- } -0/�5M# 5 } �"� } #&8K; � /21���'*%�8"# /�% � �f8�/�5M��%
��5 } 8��4/ � } - �9� � 52;_% � #�% } 8 � �>/�% }:� % } /�8"�4/�% }�� ± %©6s5,�u� % } / � 8 } � � 8�5M;�%3�4/«)*�3� 8"� /z6l8 � �f�"- }
�"% ��� �"� } �>-% � �"- }�} �";�;�% } '*8"� } /��"- } #�% } 6l8 } 8";�%3� �3} � � % � ' � % #(� -��5 �>� � ;�52/ ��� �"- � } %� 8 �9� � ��6310% � 8"-®;z5�%3-� '*% }��(��} %©8�-" } ��6>578"-� �
ðñU a½WYw�¬>n c r�a iVp�U X U _ \0ù a x W`_ x n \Vc n`ÃVa U XVr c!\ XÛ¬ c W xViDU _�ÄÇW xVxVc n gji WYXva½w U1x w \ _ x n�_b_qr�ÃVw UTVU _ c Zh_ U W \VÔ _bn g rÂW \�Ô[TVU wÂW c Z�WYw�r�abZ Ï klw�X U½x3Udcqp�U a UÒÑ(Uhg aqr ®°Udp�U Xva x W`_ T Äàn`ÃVa U XVr c»TVU _Æ¬ c W xViDU _

W ®°Uhg,TVU _ g n U3ù�g r U Xvab_ TVU 6># - } /�% � 52��)[a U wt_�s \ Ä U X xDc Zh_ U Xva U Xva�w U _ c Zh_ U W \�Ô _bn g rÂW \�Ô(Ï
á n \Vc%c Z \ _b_qr c Úèn`ÃVa U XVr cÖTVU _ñ¬ c W xViDU _ x w \ _ xVc n gjiDU _ TVU _ c Zh_ U W \�Ô _bn g rÂW \�Ô ÓvXDn \ _ÖW ® n`XD_gji n`rt_qr!wÂW�_jn`w \ aqrtn`X�s \ r g n`XD_brt_qa U ÚÈW xVx w�rts \DUdc wÅÄÇW \ ¬ p�U XvajWYaqrtn`X TV\}g n U3ù�g r U Xva TVU 6># - } /�% � �

52��)#_ \Vc w U ¬ c W xViDU Ú T rt_qa c r�Ã \ aqrtn`X TVU£TVU ¬ c Zh_íæ Ô Z U _ \ r ® WYXva \ X U wtn`r TVUÈxV\ rt_j_jWYX ghU#T Z � Úgdc ZhZ U X \ aqr�w�rt_jWYXva.wÅÄÇWYw�¬>n c r�a iVp�U � s \ r ® rt_ U Ú�W \ ¬ p�U Xva Udc�T Ä \ X mÅW g a Ud\Vc c w U£g n U3ù�g r U XvaT Ä r�Xva Udcbg n`XVX U�g aqr ® r�abZ[wtn g WYw UèT Ä \ Xy¬ c W xViDU�Ï
^ �M[Àü�û"� ú�\�	j�Å�  ¯ \ ¬ p�U XìajWYaqrtn`X TVU mÅW g a Ud\Vc c

T�\}g n U3ù�g r U Xva TDUíg w \ _qa Udc r�XV¬ T Ä \ X
¬ c W xViDU Ú T rt_qa c r�Ã \ aqrtn`X TVU[TVU ¬ c Zh_Öæ Ô Z U _ \ r ® WYXva \ X U wtn`r TVU,xV\ rt_b_jWYX ghU G Ïý���Z»þ ú

Ý n`r�a G \ Xy¬ c W xViDU �Ý n`r�a c ∈ [0, 1] w U mÜW g a Ud\VcfT ÄÇW \ ¬ p�U XvajWYaqrtn�X T�\^g n U3ù�g r U Xva TDU 6># - } /�% � 5M��)#�D¶ü3þ û�ÿ"\F�c(þ�� } ��;z;�%s/ s '*% G t��� û��
D¶üÀþ<û�ÿ"\F�@cÆþ�� � 8�5 � %z'F� 8 � �>/�% 

sx
� �  sy��t���Îû��Ý n`r�a tmp

\ XyXDn p Ã cbU aqr c ZèWYwtZ�WYabn`r cbUdp�U Xva U Xva cbU 0
U a 1 ����

c < tmp
��ÎüÀû�� ð1c Z Udc wÅÄÇW cbÕ a U � xy

  �E½ù
E½ù

E!ù

ðñU aqa Uèp Zda i n TVU X Uèg n`XD_ UÒcb®>Uèx W`_fwÂW T rt_qa c r�Ã \ aqrtn`X TVUèTDU ¬ c Zd_fæ Ô Z U�Ï « U[x w \ _�Ó c r U X�X U
¬°W c WYXvaqr�a,s \DU wÂW T rt_qa c r�Ã \ aqrtn`X TVUÛTVU ¬ c ZèæDX�WYw UícbU _qa Uè\ XDr mÜn cqp�Uíx W cqp r!w U _�¬ c W xViDU _,W�ÞvWYXva\ X U@T rt_qa c r�Ã \ aqrtn`X TVU@TVU ¬ c Zh_�æ Ô Z UÛU a \ X ghUdc ajWYr�X g n U3ù�g r U Xva TVU 6># - } /�% � 5M��) Ï ðñUdx3U X T WYXva�Ó\ X Uíp Zda i n TVU ¬°W c WYXvaqrt_j_jWYXva�wÂW g n`XD_ Udcq® WYaqrtn`X TVU wÂW T rt_qa c r�Ã \ aqrtn`X TVUÛTVU ¬ c Z \ XVr mÜn cqp�U XÆÄÇWx W`_ U X g n cbU ZdabZèa c n \V® Z U Ú ghU�� n \Vc�Ï klw<_�ÄÇWY¬�r�a T Ä \ X xVc n`ÃVwtÙ p�U n \V®°UÒc a cbU wÂWYaqr mñW \�Ôyc Zh_ U W \�Ô
_bn g rÂW \�Ô�U a�w U a c WYr�a Udc XÆÄàZdajWYr�a x W`_ßwÅÄàn`Ã �qU a TVU@gdU _qajWY¬ U�Ï × n \ a U mÜn`rt_�Ó3wÂW#_bn`w \ aqrtn`X xVc n x n�_bZ UT n`XVX Uf\ X UÖp Zda i n TVU s \ rDXDn \ _ x3Udcqp�U a T Äàn`ÃVa U XVr cñTVU _¶¬ c W xDiDU _ x w \ _ xVc n gjiDU _ TVU _ c Zh_ U W \�Ô
_bn g rÂW \�Ô abn \ a U X \ aqr�w�rt_jWYXva \ XÈmÅW g a Ud\VcÖT ÄÇW \ ¬ p�U XvajWYaqrtn�X g n`XD_qajWYXva T�\ g n U3ù�g r U Xva TVU 6s# - } �
/�% � 52��) Ï

r�r



ó °N°Nö���ö÷ éÆU _CWYw�¬>n c r�a iVp�U _ TVU,T ÞìX�W p rts \DU[T�\yp n T Ùdw U
ê � ´½¿ ó�õ ëºwÖ¸7ºØ¾lì@µ·´½¿ öí´ ö ¶ ¼ ó µ·º��«yÛ´ ö�ySµ wßöÛ÷ õ ´

^ �M[Àü�û"� ú�\�	j� B  « ÞìX�W p rts \DUfTVU _1r�X T r ghU _ TVUfg n`X�æÀWYX ghU�U X�w U _1XDn`a U _ TVUCg n`X�æÀWYX ghU
ý���Z»þ ú

���
α ∈]E(Mt(i, j).LNCA) − ωNCNC . . . E(Mt(i, j).LNCA) + ωNCNC [��ÎüÀû��
X = (1− σ(Mt(i, j).LNCA))× (ωNCNC − |α−E(Mt(i, j).LNCA)|) �
Mt+1(i, j).NCNC = Mt(i, j).NCNC + X ����Îù<üÀù
X = (1 − σ(Mt(i, j).LNCA)) × η|α − E(Mt(i, j).LNCA)| �
Mt+1(i, j).NCNC = Mt(i, j).NCNC − X �E½ù

E!ù

^ �M[Àü�û"� ú�\�	j� �  « ÞìX�W p rts \DUCTVU _1r�X T r ghU _ TVU�g n`X�æÀWYX ghUßU XÈw U _1w�rt_qa U _ TVU�g n`X�æÀWYX ghU
ý���Z»þ ú

D¶ü3þ û�ÿ"\F�c(þ��
k /�%3#��>-% Mt+1(i, k).LC[j] %©"5 } /�% t���Îû�����

Mt+1(i, k).LC[j] ∈]α − ωNCLC . . . α + ωNCLC [
��Îü�û��

X = ωNCLC − (|Mt+1(i, k).LC[j] − α)| �
Mt+1(i, k).NCLC = Mt(i, k).NCLC + X ����où<üÀù
���

|Mt+1(i, k).LC[j] − α)| == ωNCLC
��Îü�û��

Mt+1(i, k).NCLC = Mt(i, k).NCLC − 0, 1 ����où ü3ù
���

|Mt+1(i, k).LC[j] − α)| == 1
��Îü�û��

Mt+1(i, k).NCLC = Mt(i, k).NCLC − 0, 2 ����Îù<üÀù
X = ξ|Mt+1(i, k).LC[j] − α − 0, 1| − 0, 1 �
Mt+1(i, k).NCLC = Mt(i, k).NCLC − X �E½ù

E!ù
E½ù

E½ù
E!ù

r�r�r



ó °N°Nö���ö÷ éÆUhg a \VcbUèTVU _�¬ c W xVi rts \DU _ U a c Z g W x r�a \ wÂWYaqr m TVU _�_br pí\ wÂWYaqrtn`XD_
· wÂW�_ \ r�a UèT Ä \ X^ajWYÃVw U W \�c Z g W x r�a \ wÂWYaqr m TVU abn \ a U _fw U _f_qr pí\ wÂWYaqrtn`XD_�Z ® nvs \ Z U _ T WYXD_ ghUc W xVx n c a �og m Ï>x WY¬ U _ \ r ® WYXva U �ÒÓ°w U _ñWYXVX UÒÔVU _5r�w�w \ _qa cbU Xva1w U _ c Zh_ \ w a9WYab_1n`ÃVa U X \ _%W�Þ°WYXva x3Udcqp rt_TVU¶® WYw�r TVUdc w U½p n T Ùdw U1TVU¶T r Ñ7\ _qrtn`X TVU wÂW g n`X�æÀWYX ghU5x n \Vc w U _ c Zd_ U W \�Ô W T,i n g�ÏYðñU _ c Zh_ \ w�ajWYab_xVc n ® r U XVX U Xva T r cbUhg a Udp�U Xva T�\ _qr pí\ wtWYa UÒ\Dc s \ r xVcbU X T�U X gji W c ¬ U w Ud\Vc ¬ U _qaqrtn`X�¬ c W xVi rts \DUx W c wÅÄ r�Xva Udcqp Z T rÂWYr cjUíT Ä \ X}W xVx3U w!W \ wtn`¬�r g r U wUû��- � #��9/ Ú@wÂW@æDX TVU wÂW xDi W`_ U[TVUèg WYw gd\ w<s \ r

_qr pí\ w U w U _�r�Xva Udc W g aqrtn`XD_ ÏðñU _Û_qr pí\ wÂWYaqrtn`XD_@n`Xvaíabn \ a U _@ZdabZ c Z�WYw�rt_bZ U _@_ \VcÛTVU _ c Zh_ U W \�Ôd�og n p.x w U ab_.n \ XDn`X � TVU
100 Xà \DT _ Ï « Ußx w \ _�Ó U w�w U _fn`Xva�abn \ a U _ UÒÔ Z gd\ abZ \ X p r�w�w�rtn`X T Ä r�Xva Udc W g aqrtn`XD_ Ï

éÆU _ c Zh_ \ w�ajWYab_�n`ÃVa U X \ _�_bn`Xvafabn \ _ xVc Zh_ U XvabZh_ TVU[p WYXVrtÙ cbU r TVU Xvaqrts \DU�Ï ¯ r�XD_qrÅÓ U X^w�rt_jWYXvaghU _@¬ c W xVi rts \DU _�Ó!wÂW x W c aqr U T�\ãi W \ a cbUdxVc Zh_ U Xva U w U _ c Zd_ \ w�ajWYab_.n`ÃDa U X \ _�W ®>Uhg w U£p n T ÙÒw UTVU@T r Ñ3\ _qrtn`X TVUÛg n`X�æÀWYX ghU.U a�wÂW x W c aqr U@T�\ Ã�W`_CmÜn \Vc XVr�a ghUd\�Ô n`ÃD_ Udcq® Zh_,W ®°Uhgí\ X p n T ÙÒw U
_ Udp ÃDwtWYÃDw U Ú ghU w \ r<ZÒa \DT rtZ p WYrt_�XÆÄ r p.x wÂWYXvajWYXva x W`_�w U,g n`X ghUdx a TVU[T r Ñ3\ _brtn`X TVU _ g n`XVX�WYrt_ ²
_jWYX gdU _ Ï 
 X cbU a c n \V®°U�TVUd\�Ô alÞ x3U _ TVU�cbUdxVc Zh_ U XvajWYaqrtn`XD_ TVU _ \Vc mÅW ghU _  w U _#_ \Vc mÅW ghU _ TVU _
XDn`a U _ TVUíg n`X�æÀWYX ghU@U afw U _�_ \Vc mÅW ghU _ TVU a Udp.x _ TVUèx3UdcbghUdx aqrtn`X TVUèp WYw i n`XVX Õ a U abZ Ï × n \ a U _ghU _ cjUÒxDc Zh_ U XvajWYaqrtn`XD_È_bn`Xva T Z g n p.x n�_jZ U _ U X TVUd\�Ô ë�n`X U _ T rt_baqr�X g a U _ x n \Vc mÜW g r�w�r�a Udc w Ud\Vc
w Uhg a \VcbU�Ï!é W xVcbUdp rtÙ cbU ë�n`X U r�w�w \ _qa cbU wÂW�_ \Vc mÅW ghU s \ r g n cqcbU _ x n`X T W \�Ô r�X�mon cqp WYaqrtn`XD_ g WYw ²gd\ wtZ U _ x W c w U _br pí\ wÂWYa Ud\Vc W�ÞvWYXvañZdabZ T n`XVXDZ U _ÖÚ û��- � #&��/ x n \VcñU X c Z�WYw�rt_ Udc w U a c W g Z Ï�ÝìU wtn`X
w U _ß_qr pí\ wÂWYaqrtn`XD_ UÒÑ7Uhg a \ Z U _âÓÀw U _�_ \Vc mÜW ghU _ßn`ÃVa U X \DU _ x3Ud\V®°U Xvaß_âÄÇW ® Z cbUdc�x3Ud\ w�rt_qr�ÃVw U _ Ï(ð Ä U _qax n \Vc s \ n`rÅÓ T WYXD_ \ X U�TVUd\�Ô rtÙ p�U ë�n`X U�TVU _ cbUdxVc Zh_ U Xva9WYaqrtn`XD_�Ó»Úy_jW ® n`r c _ \Vc w U.x wÂWYX T ZÒæDXVrx W c«�©�Ü��� � �Ü� � �©�ÒÓ°w U _ g n \Vc Ã U _ TVU XVr ®>U W \#g W c W g abZ c rt_qaqrts \DU _ TVU _ñ_ \Vc mÜW ghU _1n`XvañZdabZCW � n \ abZ U _ Ïá W c WYr�w�w Ud\Vc _�Ó T WYXD_!w UÖg W`_ TVU _!¬ c W xViDU _¶_�ÄÇW xVxDc n gji WYXva TVU _ c Zh_ U W \�Ô _bn g rÂW \�Ô Ó`w U _!Xà \DT _
_bn`Xìa!X \Vp Z c n`abZh_ x W c¶TVU ¬ c Zh_ T Z gdc n`rt_j_jWYXvab_ Ï ¯ r�XD_qrÅÓYw U Xà \DT.TVU X \Vp Z c n 1

U _qa ghU w \ r TVUñx w \ _i W \ a TVU ¬ c Z U a ghU w \ r TVU X \Vp Z c n 100
x n�_b_jÙ TVU w U,x w \ _ x3U aqr�a�X�n p Ã cbU[TVU,® n`rt_br�XD_ Ï

•
éÆU _f_ \Vc mÅW ghU _ TVU XDn`a U _ TVU[g n`X�æÀWYX ghU
Ð w�w U _Ör�w�w \ _qa cbU Xva�w U _ÖXDn`a U _ TVU,g n`X�æÀWYX ghU s \DU w U _%X4à \�T _�_qr�a \ Zh_�_ \Vc wÅÄÇW Ô�U_�Ü��� � x n�_b_bÙ ²TVU Xva�W \ _ \`�qU a TVU _ñXà \DT _ TDU wÅÄÇW Ô�U��Å� � � Ïìé U _ñXDn`a U _%_jn`Xva T n`XVXDZ U _ x W c wÅÄ UhgjiDU w�w U,TVU wÅÄÇW ÔVU�Ü�+ø � Ï

•
éÆU _f_ \Vc mÅW ghU _ TVU a Udp.x _ TDUßx3UdcbghUdx aqrtn`X TVUßp WYw i n`XVX Õ a U abZ
« WYXD_#w U aqr�a cbU�TVU�ghU _ cbUdxVc Zh_ U XvajWYaqrtn`XD_ U _qa T n`XVXDZ�w U XDn p Ã cbU abn`ajWYw TVU�p W \V® WYrt_ U _

r�Xva Udc W g aqrtn`XD_ T n`XVXDZ U _%W \ Xà \DT _ i n`XVX Õ a U _ x W c w U _5Xà \DT _ p WYw i n`XVX Õ a U _ Ïìá n \Vc w U _1_qr pí\V²
wÂWYaqrtn`XD_ T ÄÇWYaqajW`s \DU�T Ä \ X U Ã3n p Ã U wtn`¬�rts \DU Ó \ X cbU XD_ U r�¬�X Udp�U Xva1_ \VxVx wtZ p�U XvajWYr cbUCU _ba T n`XVXDZ�Ó
w U XDn p Ã cjU,TVU Xà \DT _ i n`XVX Õ a U _ c Z \ _b_qrt_b_9WYXva UÒÑ(Uhg aqr ®>Udp�U XvaCÚ cbUdx Z cbUdc wÂWíÃ3n p Ã U wtn`¬�rts \DU�ÏéÆU _ cjUÒxDc Zh_ U XvajWYaqrtn`XD_.¬ c W xVi rts \DU _@r�X T rts \DU Xva.w U XDn p Ã cbU T Ä r�Xva Udc W g aqrtn`XD_ � Ã3n`XVX U _.n \p W \V® WYrt_ U _�� p nâÞ U X �og m Ï W Ô�Uz�Ü��� �©�¶s \DU w U _1Xà \DT _ i n`XVX Õ a U _ � W ÔVUz�Ü� � �©� UÒÑ(Uhg a \DU XvaÖW ®°Uhg
w U _ÆXà \DT _ p WYw i n`XVX Õ a U _!W ® WYXva TVU½cbUdx Z cbUdc w Ud\VcÆp WYw i n`XVX Õ a U abZ ÏBé n c _bs \ Ä \ XèXà \DT,i n`XVX Õ a U
W g n`X�æÀWYX ghU Ó wÂW ® WYw Ud\VcèU _qa TVU 1 _ \Vc wÅÄÇW Ô�U:�Ü�+ø � � U w�w U.x W`_b_ U Ú 0 s \ WYX T wÅÄ U XD_ Udp ÃVw U�TDU _Xà \DT _ p WYw i n`XVX Õ a U _ U _ba x3Udc � \�g n p.p�U a U w Ï ¯ r�XD_qrÅÓÀ_qr T r Ô Xà \DT _ß_bn`Xva p WYw i n`XVX Õ a U _ U a
s \DU wÂW cbUdxVc Zh_ U Xva9WYaqrtn`X p n`Xva cbU s \DU w U Xà \DT 50 w U _ÛW cbUdx Z c Zh_ U X 5 r�Xva Udc W g aqrtn`XD_�Ó ghU wÂW_qr�¬�XVr æ U s \ Ä r�w�W UÒÑ(Uhg a \ Z U X p nâÞ U XVX U 5 r�Xva Udc W g aqrtn`XD_¶W ®°Uhg1gji W gd\ X TDU _ p WYw i n`XVX Õ a U _¶W ® WYXvaTVU abn \ _�w U _ g n`XD_qr T Z cbUdcCg n p.p�U,p WYw i n`XVX Õ a U _ Ï

r ®



ó °N°Nö���ö÷
éÆUhga \VcbUèTVU_�¬ cW xVirts \DU_ Ua cZ gW xr�a \wÂWYaqrm TVU_�_br pí\wÂWYaqrtn`XD_

!"# $ %'& (")* +-, . /0 /2
134 /& $

+& " % % / 0 $ 4 , 45( 6# /

78 $ 0 4 # & %9 )* * : ( /4 ; .) $ 15< /* ( &= / 0 / # & $> & " 4 3 <9 &* = /4 ?
@ 1) $ . /4 A 9 /> & % 0 /+ 1) " /

B) # C / %) = "D $ /; 0 3 < % /* <9 /# /* ( ?

E < %"D $ / FG G * 8 $ 0 4 F ;H G

%

? 5 5 5B < %"D $ / FG G * 8 $ 0 4 F ;I G

%

? 5 5 5A 4 ) <" & % FG G * 8 $ 0 4 F ;I G

%

? 5 5 5J 4 ) <" & % FG G * 8 $ 0 4 FG G ; I G

%

? 5 5 5K < %"D $ / FG G * 8 $ 0 4 FG�L I G L MG L NG L OG�L PG�L QG�L H G�LRG�L FG G ;I G

%

?

FG�L I G�L MG L NG L OG L PG�L QG�L H G�LRG�L FG G 5 5

S 4 ) <" & % FG G * 8 $ 0 4 OL F OL I OL M OL N OL O OL P OL Q OL H OLR O ; I G

%

?

OL F OL I OL M OL N OL O OL P OL Q OL H OLR O 5 5

@ < %"D $ / FG G * 8 $ 0 4 N FL NIL N MLT T T L R RL FG G ;I G

%

? N FL NIL N MLT T T L R RL FG G 5 5U < %"D $ / FG G * 8 $ 0 4 M FL MIL M MLT T T L R RL FG G ;I G

%

? M FL MIL M MLT T T L R RL FG G 5 5V 4 ) <" & % FG G * 8 $ 0 4 F FL F IL F MLT T T L R RL FG G ;I G

%

? F FL F IL F MLT T T L R RL FG G 5 5W < %"D $ / FG G * 8 $ 0 4 F ; PG

%

? FL I G�L MG�L NG L OG L PG L QG�L H G�L RG�LFG G

F 5

X < %"D $ / FG G * 8 $ 0 4 F ;I G

%

? FL I G�L MG�L NG L OG L PG L QG�L H G�L RG�LFG G

F 5

Y 4 ) <" & % FG G * 8 $ 0 4 O ;I G

%

? OL F OL I OL M OL N OL O OL P OL Q OL H OLR O

O 5

Z 4 ) <" & % FG G * 8 $ 0 4 F ;I G

%

? FL I G�L MG�L NG L OG L PG L QG�L H G�L RG�LFG G

F 5

7 < %"D $ / FG G * 8 $ 0 4 F ;I G

%

? FL I G�L MG�L NG L OG L PG L QG�L H G�L RG�LFG G 5 F ; OG G G G G ?

[ < %"D $ / FG G * 8 $ 0 4 F ;I G

%

? FL I G�L MG�L NG L OG L PG L QG�L H G�L RG�LFG G 5 F ; FG G G G G ?

\ 4 ) <" & % FG G * 8 $ 0 4 F ;I G
%

? FL I G�L MG�L NG L OG L PG L QG�L H G�L RG�LFG G 5 F ; FG G G G G ?

®



ó °N°Nö���ö÷ é W g n i Z cbU X ghUèT�\yp n T Ùdw U
å � ó ¹�wLìz½!¸3´½¼Û¹<´ özy µ w,öÛ÷ õ ´

] ü^�Uíoë�ãfÉ9ü7Ç�å_^
Ý r pí\ wÂWYaqrtn`XD_ c Z�WYw�rt_bZ U _�_ \Vcñ\ X£¬ c W xViDU,g n p.x w U a TVU 100 Xà \DT _ Ï�ÝìUd\ w7wÅÄ r�X T r ® r TV\ 1

U _bap WYw i n`XVX Õ a U�Ï klw x n�_j_bÙ TVU 20%
TVU[gji WYX ghUèTVU mÅWYr cbUß\ X U,p W \V® WYrt_ U r�Xva Udc W g aqrtn`X Ï

® r



ó °N°Nö���ö÷ é W g n i Z cbU X ghUèT�\yp n T Ùdw U
] ü^�Uíoë�ã É9ü�ÇFåa`

Ý r pí\ wÂWYaqrtn`XD_ c Z�WYw�rt_bZ U _ñ_ \Vc5\ X�¬ c W xDiDU Ú T rt_qa c r�Ã \ aqrtn`X TVUCTVU ¬ c Zh_5æ Ô Z U _ \ r ® WYXva \ X U wtn`rTVUñxV\ rt_b_jWYX ghU W�ÞvWYXva!_ \ ÃVr \ X U W \ ¬ p�U XvajWYaqrtn`X T�\.g n U3ù�g r U Xva TVU 6s# - } /�% � 52��) TVU 100 Xà \DT _ ÏÝìUd\ w¶wÅÄ r�X T r ® r T�\ 1
U _qa p WYw i n`XVX Õ a U�Ï kÁw x n�_b_bÙ TVU 20%

TVU.gji WYX ghU�TVU mÅWYr cbU@\ X U@p W \V® WYrt_ U
r�Xva Udc W g aqrtn`X U a g n cqcbU _ x n`X T W \ Xà \DTyTVU,x w \ _ i W \ a TVU ¬ c Z T�\ ¬ c W xViDU�Ï

® r�r



ó °N°Nö���ö÷ é W g n i Z cbU X ghUèT�\yp n T Ùdw U
] ü^�Uíoë�ãfÉ�ü�ÇFå_b

Ý r pí\ wÂWYaqrtn`XD_ c Z�WYw�rt_bZ U _@_ \Vcí\ X ¬ c W xViDU Ú T rt_qa c r�Ã \ aqrtn`X TVU#TVU ¬ c Zh_Ûæ Ô Z U _ \ r ® WYXva \ X U
wtn`r TVU#xV\ rt_b_jWYX ghU W�Þ°WYXva�_ \ ÃVr \ X U W \ ¬ p�U XvajWYaqrtn�X T�\äg n U3ù�g r U Xva TVU 6s# - } /�% � 52��) TVU 100Xà \DT _ ÏÆÝìUd\ w!wÅÄ r�X T r ® r T�\ 100

U _qa p WYw i n`XVX Õ a U�Ï klw x n�_b_bÙ TVU 20%
TVUÛgji WYX ghU@TVU mÅWYr cbUÛ\ X Up W \V® WYrt_ U r�Xva Udc W g aqrtn`X U a g n cqcbU _ x n`X T W \ Xà \DTyTVU,x w \ _ÖÃ�W`_ TVU ¬ c Z T�\ ¬ c W xViDU�Ï

® r�r�r



ó °N°Nö���ö÷ éÆU _ g n>WYw�r�aqrtn`XD_$Ql_qr p.x w U _SR
c � ´½¿Ë¹�w ó�õ ºq¾Àº(w�¼Û¿edD¿Àºjµ � õ ´½¿gf

] üS�Uí�ë�ãfÉ9ü7ÇFå_h
Ý r pí\ wÂWYaqrtn`XD_ c Z�WYw�rt_bZ U _½_ \Vc»\ XÛ¬ c W xViDU Ú T rt_qa c r�Ã \ aqrtn`X TVU%TVU ¬ c Zh_<æ Ô Z UhU _ \ r ® WYXva \ X U wtn`rTVUÖxV\ rt_j_jWYX ghU W�ÞvWYXva5_ \ ÃVr \ X U W \ ¬ p�U XìajWYaqrtn`X T�\�g n U3ù�g r U Xva TVU 6># - } /�% � 5M��) TVU 100 Xà \DT _p�U aqajWYXva U X à \V®ìcbU�\ X�¬ c n \Vx3UfTVU 10 r�X T r ® r T�\ _ p WYw i n`XVX Õ a U _ x n�_b_bZ T WYXva 20%

TVUfgji WYX ghUTVU mÅWYr cbU@\ X U@p W \V® WYrt_ U r�Xva Udc W g aqrtn`X Ï»ðñU ¬ c n \Vx3U�U _qa g n p.x n�_jZ TDU _,r�X T r ® r T�\ _ 5 Ó 15 Ó 25 Ó
35 Ó 45 Ó 55 Ó 65 Ó 75 Ó 85 U a 95

Ï ðñU aqa U�T rt_qa c r�Ã \ aqrtn`X TVU _,Xà \DT _ p WYw i n`XVX Õ a U _ x3Udcqp�U a TVUc Z x W c aqr c QÁwÂW p WYw i n`XVX Õ a U abZ3R x W c�c W xVx n c a�W \�Ô£TVU ¬ c Zh_ TVU _Ör�X T r ® r T�\ _ T�\ c Zh_ U W \ÆÏ

r Ô



ó °N°Nö���ö÷ éÆU _ g n>WYw�r�aqrtn`XD_$Ql_qr p.x w U _SR
] ü^�Uíoë�ãfÉ9ü7Ç�åai

Ý r pí\ wÂWYaqrtn`XD_ c ZhWYw�rt_jZ U _1_ \Vc5\ XÈ¬ c W xViDUCg n p.x w U a TVU 100 Xà \DT _ p�U aqajWYXva U X à \V®ìcbU�\ X¬ c n \Vx3U�TVU 60 r�X T r ® r T�\ _ p WYw i n`XVX Õ a U _ x n�_b_bZ T WYXva 20%
TVUÖgji WYX gdUfTVU mÜWYr cbUÖ\ X U%p W \V® WYrt_ U

r�Xva Udc W g aqrtn`X Ï7ðñU ¬ c n \Vx3U[U _qa g n p.x n�_jZ TVU _Ör�X T r ® r T�\ _ 41 . . . 100
Ï

Ô



ó °N°Nö���ö÷ éÆU _ g n>WYw�r�aqrtn`XD_$Ql_qr p.x w U _SR
] ü^�Uíoë�ãfÉ�ü�ÇFå_j

Ý r pí\ wÂWYaqrtn`XD_ c ZhWYw�rt_jZ U _1_ \Vc5\ XÈ¬ c W xViDUCg n p.x w U a TVU 100 Xà \DT _ p�U aqajWYXva U X à \V®ìcbU�\ X¬ c n \Vx3U�TVU 60 r�X T r ® r T�\ _ p WYw i n`XVX Õ a U _ x n�_b_bZ T WYXva 20%
TVUÖgji WYX gdUfTVU mÜWYr cbUÖ\ X U%p W \V® WYrt_ U

r�Xva Udc W g aqrtn`X Ï7ðñU ¬ c n \Vx3U[U _qa g n p.x n�_jZ TVU _Ör�X T r ® r T�\ _ 31 . . . 100
Ï

Ô r



ó °N°Nö���ö÷ éÆU _ g n>WYw�r�aqrtn`XD_$Ql_qr p.x w U _SR
] üS�Uí�ë�ãfÉ9ü7ÇFå_k

Ý r pí\ wÂWYaqrtn`XD_ c Z�WYw�rt_bZ U _½_ \Vc»\ XÛ¬ c W xViDU Ú T rt_qa c r�Ã \ aqrtn`X TVU%TVU ¬ c Zh_<æ Ô Z UhU _ \ r ® WYXva \ X U wtn`rTVUñxV\ rt_b_jWYX ghU W�ÞvWYXva!_ \ ÃVr \ X U W \ ¬ p�U XvajWYaqrtn`X T�\.g n U3ù�g r U Xva TVU 6s# - } /�% � 52��) TVU 100 Xà \DT _ ÏÐ w�w U _ p�U aqa U Xva U Xzà \V®ìcbU5\ Xí¬ c n \Vx3UñTVU 90 r�X T r ® r TV\ _ p WYw i n`XVX Õ a U _½_ \Vc w U _<Xà \DT _ TVU5x w \ _Ã�W`_ TVU ¬ c Zh_ � r ÏàU�Ï 11 . . . 100 � x n�_b_bZ T WYXva gji W gd\ X 20%
TVU@gji WYX ghU@TVU mÅWYr cbUí\ X UÛp W \V® WYrt_ U

r�Xva Udc W g aqrtn`X Ï

Ô r�r



ó °N°Nö���ö÷ é W x3UdcbghUdx aqrtn`X T Ä \ X Q gjiDUd® WYw TVU × c n`r U R
l � ó �È´!¸3¹»´b�í¾Àº(w�¼ ö ¿ yÛ¼mdD¹�ìÛ´bç ó�õ öÛ´ ò ¸xw�ºb´nf

] ü^�Uíoë�ã É9ü�ÇFå_o
Ý r pí\ wÂWYaqrtn`XD_ c Z�WYw�rt_bZ U _ñ_ \Vc1\ X�¬ c W xViDU�g n p.x w U a TVU 100 Xà \DT _ cbU ¬ c n \Vx WYXva \ X gjiDUd® WYwTVU × c n`r U.U a 9 r�X T r ® r T�\ _ßw UÛxVc n`abZd¬ U WYXva U X T r Ñ7\ _jWYXva[W \�Ô r�X T r ® r T�\ _ i n`XVX Õ a U _ TVUÛp W \�²® WYrt_ U _ßr�X�mÜn cqp WYaqrtn`XD_íÚ£_bn`X�_ \��ØU a Ï(éÆU.gjiDUd® WYw TVU × c n`r U.U _qa x n�_qr�aqrtn`XVXDZ�_ \Vc wÅÄ r�X T r ® r T�\ 1 ÓW xVx W c aqr U Xva#W \ ¬ c n \Vx3U g n p.x n�_jZ TVU _ x3Udc _bn`XVX U _ 20, 30, 40 . . . 100

U a x n�_b_bÙ TVU 20%
TVU

gji WYX ghU _ TVU mÅWYr cbUß\ X U,p W \V® WYrt_ U r�Xva Udc W g aqrtn`X Ï

Ô r�r�r



ó °N°Nö���ö÷ é W x3UdcbghUdx aqrtn`X T Ä \ X Q gjiDUd® WYw TVU × c n`r U R
] üS�Uíoë�ãfÉ9ü7ÇFå Â

Ý r pí\ wÂWYaqrtn`XD_ c Z�WYw�rt_bZ U _@_ \Vcí\ X ¬ c W xViDU Ú T rt_qa c r�Ã \ aqrtn`X TVU#TVU ¬ c Zh_Ûæ Ô Z U _ \ r ® WYXva \ X U
wtn`r TVU#xV\ rt_b_jWYX ghU W�Þ°WYXva�_ \ ÃVr \ X U W \ ¬ p�U XvajWYaqrtn�X T�\äg n U3ù�g r U Xva TVU 6s# - } /�% � 52��) TVU 100Xà \DT _ Ï Ð w�w U _ cbU ¬ c n \Vx3U Xva \ X gjiDUd® WYw TVU × c n`r UÈU a 9 r�X T r ® r T�\ _íw U�xVc n`abZd¬ U WYXva U X T r Ñ3\�²_jWYXìa.W \�Ô r�X T r ® r T�\ _ i n`XVX Õ a U _ TVU#p W \V® WYrt_ U _@r�X�mÜn cqp WYaqrtn`XD_�Ú�_bn`Xä_ \`�ØU a Ï»é U#gjiDUd® WYw TVU× c n`r U@U _ba x n�_qr�aqrtn`XVXDZ._ \Vc wÅÄ r�X T r ® r T�\ 5 Ó7W xVx W c aqr U XvaíW \ ¬ c n \Vx3U.g n p.x n�_bZ TVU _ x3Udc _bn`XVX U _
15, 25, 35 . . . 95

U a x n�_b_jÙ TDU 20%
TVU[gji WYX ghU _ TVU mÜWYr cbU,\ X U,p W \V® WYrt_ U r�Xva Udc W g aqrtn`X Ï

Ô r ®



ó °N°Nö���ö÷ é W x3UdcbghUdx aqrtn`X T Ä \ X Q gjiDUd® WYw TVU × c n`r U R
] ü^�Uíoë�ãfÉ9ü�ÇFå_p

Ý r pí\ wÂWYaqrtn`XD_ c Z�WYw�rt_bZ U _@_ \Vcí\ X ¬ c W xViDU Ú T rt_qa c r�Ã \ aqrtn`X TVU#TVU ¬ c Zh_Ûæ Ô Z U _ \ r ® WYXva \ X U
wtn`r TVU#xV\ rt_b_jWYX ghU W�Þ°WYXva�_ \ ÃVr \ X U W \ ¬ p�U XvajWYaqrtn�X T�\äg n U3ù�g r U Xva TVU 6s# - } /�% � 52��) TVU 100Xà \DT _ Ï°Ð w�w U _ cbU ¬ c n \Vx3U Xva \ X gjiDUd® WYw TVU × c n`r UCU a 9 r�X T r ® r T�\ _5w U�xVc n`abZd¬ U WYXva U X T r Ñ7\ _jWYXvaW \�Ô r�X T r ® r T�\ _ i n`XVX Õ a U _ TVU@p W \V® WYrt_ U _[r�X�mon cqp WYaqrtn`XD_ÛÚ£_bn`Xî_ \`�ØU a Ï(éÆU�gjiDUd® WYw TVU × c n`r UU _qa x n�_qr�aqrtn`XVXDZ,_ \Vc wÅÄ r�X T r ® r T�\ 1 W�ÞvWYXva%w UCx w \ _%¬ c WYX T XDn p Ã cbUßTVU�® n`r�_br�XD_�Ó�W xVx W c aqr U XvafW \¬ c n \Vx3Uèg n p.x n�_jZ TVU _ x3Udc _jn`XVX U _ 20, 30, 40 . . . 100

U a x n�_b_bÙ TVU 20%
TVU[gji WYX ghU _ TVU mÜWYr cbU\ X U,p W \V® WYrt_ U r�Xva Udc W g aqrtn`X Ï

Ô�®



ó °N°Nö���ö÷ é W c ZhW g aqr ® r�abZ T�\ _bÞì_qabÙ p�U mÅW ghU Ú \ X U QÁÃ3n p Ã U wtn`¬�rts \DU R
q � ó ¸x½ ó ¹ ¾Àº'ç,ºØ¾ ½�özy4¿ ¶ ¿D¾À÷¶µ·´sr ó ¹<´t
 yí¼Û´_d ô wfµ ô ´ õ wLëfº��«yí´nf

] üS�Uíoë�ãfÉ�ü�ÇFåau
Ý r pí\ wÂWYaqrtn`XD_ c Z�WYw�rt_bZ U _<_ \VcÆ\ Xè¬ c W xViDU1g n p.x w U a TVU 100 Xà \DT _ cbU ¬ c n \Vx WYXva \ X U Ã3n p Ã Uwtn`¬�rts \DU#U a 9 r�X T r ® r T�\ _ÛwÂW xVc n`abZd¬ U WYXva U X T r Ñ7\ _jWYXva.W \�Ô r�X T r ® r T�\ _ i n`XVX Õ a U _ TVUÈp W \�²® WYrt_ U _5r�X�mon cqp WYaqrtn`XD_ÖÚ[_bn`XÈ_ \`�ØU a Ï°é W[Ã3n p Ã U wtn`¬�rts \DUCU _qa x n�_qr�aqrtn`XVXDZ U _ \Vc wÅÄ r�X T r ® r T�\ 1
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