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O�ea¢ X ^�X¤K ^\GIU�KCSn¢ OiS)H'OiE�KP®KC[_KCJLK EiG7XYKCG t�?FE¦GVU�K£fRS�XjG)M HDXVK´p6K*QDKCG¤eoSIODJ r�½�t`yit ^_^�z!GVURH�G)GIU�KCSIK*KC¬k^�XYG)^_ER��^�MPK X
� a ¡ 2 a r ì b � a b ^Áî yD¡ ìgb 2 a b È	î�yÕz!H�ER�ÆH	g9K SVJmT�GIH�GV^_ODE � a !Øç � XVTRM�U�GVU9H�G�GIU�K c GVU¦MCODJLg�ODE�K EiG)O�e

(rI� W ¡Cí íCíP¡��cÊ Z]\ zvK$©iT9H�[�X�� a rI� ���1 � z6eoOiS4H�[_[ � W ¡Cí íCíP¡��cÊ Zj\ !*¢ X t?FE7GVU�KaXVK MCODER�nM HDXVK=GIU�KaXIH�JLKdU�Oi[_��XvpZ^`GVU�� a MPODE9XjG�H�E�G
r%HDER� � a ¡+2 a H�SIh�^`GVS�H�SIW�zctNuvUkTRX�
 � � � ¸ � W ¡ íCíCíC¡�� X�Zj\ º(pZURKCSIK��²H�ER�:�ªH�SIKmGVU�KLJ!H�g�gR^`E�Q�XV�({ ^6� ^~¡ c  � � a HDER�
�|{ ^ �ÇÈ|¡ c  � 2 a t6ð#K ERMPK � ^�X#HLSIK ��T9McG#O�eZr%¢ª�Içb� �nè6�2z*� X	� tu�H�¨k^_E�QL^`E�GIO�MPODE9XY^���KCS�H�GI^`OiE�GIURH�G �§^_X#XVKCJL^`®H��!E�K
pZ^`GVU7SVK$XYg�K MPG6GIO7r��d¢£z X ��OiE�K0M H�E)K HDXV^_[`W���K SV^_]DK=GVU9H�G �Ø^_XZHmSIK ��TRMPGZO�er�¢	�V�(Oi[ \ r��2¢£zYz*� X	� ��MPOiJLg�[`KCGV^_E�QqGVU�K2g�SIOkO�e
O�eZr�½�t ¼Rt ^_^Ïzct �

14O�p±p6K2HDSVK2^_E�Hmg�OiXV^`GV^_ODE)GVO!g�SIO�]DK2uvU�KCOiSVK Jx«�t_yDt
� 7�N1N�U8N�UP�qG�P�N87�P O �Yz��Sz = KPG¤� h�K*H~fRE�^`GVK*HD[`QiKCh�S�H*GIURH�G�^�X�XVKCJL^`®H��LERK7pZ^`GVU�SIK XVg9K$McGLGVO	H~]iK McGIODS�XVgRHDMCK

� �� � r��N�c m¡V¢£zP�iHDER�LMPODE9XY^���KCS(GIU�K4HD[`QiKCh�S�H � � S t � K M H�TRXVKvO�e:GVU�KvGISIHDERXV[_H�GV^_ODERX � � � S URHDX(E�OdgRSVOig9K S;XYTRhRH�[_QDK h�SIHR�
E�O~MPODJLgRH�GV^_h�[_K)h�ODT�E9��K �ªgRH�SVGV^�H�[6ODS���KCSqH�ER�ªE�O¯MPODJLgRH�GV^_h�[_K)MPK E�GVS�H�[6SVK [_H�GV^_ODE�t~?®e=�2�S)^�XaERO�G!XY^_JLg�[`Ki�|GVURKCEªhkW
= K JLJLHm¼�t .¤r�«�t`yit h�z(GVSI^_]�^�H�[_[_WmU�Oi[_�RXC�kXYOmHDXIXYT�JLK4�2�TS#^�X6XY^_JLg�[`Kit|1#O�p�pK0MCHDE�H�g�g�[_W!uvU�KCOiSVK JØ«�t ¼deoODS�2�TS�t»5k^_ERMCK
H�XVKCJL^\FH��!E�K�HD[`QiKCh�S�H7MCH�ERE�O�GNh�K¤©�TRHDXV^_g�SV^_J!H�[���MCODER��^`GV^_ODEÆr�«�t ¼�t h9zc�vr�«�t ¼Rt M$z0ODS�r�«�t ¼Rt �9z2^`E'uvU�K ODSIKCJÇ«�t ¼nU�OD[���X2eoOiS
�2�S�t

.=XVXVT�JLKZfRS�XjG;GVURH�G=r�«�t ¼Rt h9z|U�OD[���X|eoOiS � �S��iGVURH�G^�X � �SZ^_XH��!E�KDt»5k^_ERMCK � �Sv^�X;XV^_JqgR[`Ki���¥URHDX|ERONE�ODE�GISV^_]k^_HD[
MPOiE�QDSIT�K ERMPK0pZU�^�M�U7^�XZHLMPOiE�QDSIT�KCE9MPK2O�e � ��at»ð#K ERMPKi��hkW¤uvU�KCOiSVK Jx«�t .R��r�«�t_yDt HizU�Oi[_��X6eoOiS#�*t

14O�p²[_KPG;T9X»MPOiERXY^���K S|GVU�K=MCHDXVKvpZU�KCE*r�«�t ¼�t M z�U�Oi[_�RX(eoODS;�2�TS��DGVURH�G;^�XC�DGVU�K SVK#KC¬�^_XYGIX»HDEL^_XVODJLODSIg�U�^�XVJ � h�KPGjp6KCK E
�2�SaH�ER�´H!SVK$��TRMPG4O�e|GIU�KaJ!H�GISV^`¬ng9O�p6KCSqr�«��Vå � zO� XX� t = KPG�� ��KCERO�GVKNGVU�KqXYT�hRQDSIODT�g�ODe»ç ��� MPOiSVSIK XVg�ODER��^_E�QLGIO�GVURK
QDSIODTRg Q r�� ��2z0T�ER��KCS � tnÉ[_K HDSV[_WD�%�·^_XNH�XVT�h�QiSVOiT�g~O�e#ç � Â~S�ç X ��HDER� �¥^�XNHn]iK McGIODSNXVgRHDMCK!QDSIODT�g~ODE	« X t � W
�»SIODg�OiXV^`GV^_ODEe.9t`ydp6K2URHÕ]DK����ër�ç � z X �9XVOqeoODS#MCHDSI��^`ERHD[`^`GjW�SIK HiXYOiERX � � r�ç � z X H�E9��y ¢Jy � «�t = KCG���h�K2GVU�Ka^`J!H�QiK
O�e ì !²�ØT�ER��KCS � ��HDER�£[`KCG �~h�KLGVURKLGVS�H�ERXV[_H�GV^_ODE`'� ���ODeGIU�K�.#h�KC[_^_HDE¯QDSIODT�g�r�«��� 2z X t!?®GN^_XaXjGISIHD^`QiUiGVeoODSIp6HDSI�
GVO)M�U�K M�¨)GVURH�G4GIU�KaJ!H�gRg�^`ERQ � ��^_X0H!]DK$McGIODS4XVgRHDMCKN^�XYOiJqOiSVgRU�^_XVJx� �� � r�«��� m¡V¢~z X pZUR^_M�U*^�X4XV^_JaT�[`GIHDE�KCOiTRXY[_W)HDE
^�XYOiJqOiSVgRU�^_XVJ¥h�KPGjp6KCK E*�sHDER��H!SIK ��TRMPG4O�e#r�«��Yå��Cz*� X	� tZ?j��K EiGI^\eoWk^_E�Q�GIU�KaXVKPGd«qpZ^\GIU´¢Á^_EnGVU�KmERH�GIT�SIHD[�pvHÕW¤p6KNQDKCG
� ¢¿eoSVOiJsr�«��� m¡V¢~zc��HDER�£r�¢	�I�(OD[ \ r � ¢£zVzeoSVOiJsr�«��Yå�� zPt»ð#KCE9MPK�r�«�t`yit M$zU�OD[���XvpZ^`GVU y ¢�y � «�t

y ì



×�^_ERH�[_[`Wi�9XVT�g�g�OiXVKaMPOiER��^`GV^_ODE	r�«�t ¼�t �RzvU�Oi[_��XZeoODS � �TS��:H�ER�7[_KPG0å h�KaH U$®SIKCQDTR[_HDSve%H�JL^`[_W7O�e|K ©�T�^_]�H�[_KCERMCK XZOiE*�
XVTRM�U¤GIURH�G k f ^_XZHqMPOiJLgRH�GI^`h�[_K2SVK [_H�GV^_ODE)O�e � �TS�t 2 hk]k^`OiTRXV[`Wi� k f ^�XgRSVK$XYK SV]iK ��hkW�HD[`[bg�KCSIJaT�G�H�GI^`OiERXv^`E Q r � ��0zc�RXVO
hkW = K JqJ!Hn½�t¾«!å�MCODERXV^�XjG�X4ODeMPOiE�QDSIT�KCE9MPK X=O�e � ��atN?®G0eoOD[_[`O�p#X=E�O�p GIURH�G U!^�X0H)g�O�pK S=ODe�y ¢�yÞtd?®emUAx y ¢Jy\�:GVU�K E
r�«�t`yit �9z(GVSI^_]�^�H�[_[_WqUROD[���XC�kpZU�^_[_K=^`e U � y ¢Jy\�DGIU�KCE)hkW = KCJLJ!Hm½�t ¼mH�ER��h�WqGIU�K0XV^_JqgR[`^�MP^`GjW!O�e��xpK=URHÕ]DK V f � éØHDER�
MPOiER��^`GV^_ODE¯r�«�t`yit M$z6U�OD[���X6eoODS#�´t �

��A � &�&(
%���D���$�%�����L��" 3�4 ���9���k� l A%@
×�^_SIXYG#pKd��^�XIMPTRXIX6GjpOLSIK XVT�[`GIXvODE)fRE�^`GVKNXV^_JqgR[`KNHD[`QiKCh�S�HDX6O�e�GjWkg9Kml�t
� W*GIU�K�hRHiXY^�MCX2ODeG�H�JLK�MPOiE�QDSIT�K ERMPKqGVURKCODSIWªrV¸\yCºÏzP��H7fRER^\GIK¤XY^_JLg�[_K�H�[_QDKChRSIH7^�XdO�e6GjWkg9K)l~^`e#H�ER�~OiE�[`W£^\eZ^`GN^_X

.#h�KC[_^�H�E�h�T�G6E�ODG6XYGVSIODE�Qi[`WL.#h�KC[_^�H�E�t|.¦SIKCJ!HDSV¨�H�hR[`K#SIK XVT�[`G^_E!GIHDJLK=MPOiE�QDSIT�K ERMPKvGIU�KCOiSVWL^�X|GVU9H�GvKC]DK SVWafRE�^`GVK2XY^_JLg�[_K
H�[_QDK h�S�HaODe�GjWkg9Kmln^_XvSIKCg�SIK XVKCE�G�H�h�[_K0HiXZHLXYT�h9H�[_QDKChRSIHmO�e|HmfRE�^`GVKNXVKCJL^\FH��!E�KdHD[`QiKCh�S�H�{
3�4 �k�R���k� ��A%@�A rV¸\yi��uvU�KCOiSVK Jxy$¼�t¾½Õºoz 5 N�7AP<Q,P,7*?s@CBc=�>	P�L*= O�M[D P�9�D E P+;<7�9a}JN�U�>�?.M�P=l:>�G P,7�P P��S= L*>�L�9s@	B�=�> P!98D E P/;,7�9
� L*g�N.GA>WGR9�>��a= L[L/P/O0=�H�9�IPB PVK�=�>WGm7�P LdM PON,>�> N�9�Q,P.N<> N87�LdM�9fN�P4� ���T	98B[ZN} = L\= L/N,OMN87�M�Gk=eNb>	N�9-L*g�;O98D E P/;,7�9m} � N�Uv�
� L*g�N.G�>�G�98> ì !�ç � 98BqZaç � E<P<B P<7�9�>	P L!>�G P�Q,PON,> N87AL�M�9fN�P4� ����fz

5kT9M�UnHmGISV^_g�[_KLr��*¡ � ��a¡�} � z6pZ^_[_[�h9KNM H�[_[`K$�)Hm7�PoM[7�PRL/P<B�>o98>�=�N8B)N�U=}Xz
r%.0z��:Ì�ÍÏÎPÐ$Ñ$Ò%Ó�ÔÕÐ���ß�Ó�Ò®Ð0ËVÓ_àdÚbÜÏÐ2á�Ü ��Ð,��Ícá�Ë#Û 6Ò_ÝiÚ�Ðdl

uvU�KLe%HiMcG2GVU9H�GaH�[_[;XVT�S�¶jK McGI^`]iK!H�[_QDKChRSIHiX=HDJqOiE�Q7GVU�KLf9E�^\GIK�XY^_JLg�[_K�H�[_QDKChRSIHiX4ODeGjWkg�K)l~H�SIKLH��!E�KLp6HiX2g�SVO�]iK �
K HDSV[_^_KCSdXYK gRH�S�H�GIKC[_WneoODS2GIU�OiXVK!H�[_QDKChRSIHiX4pZU�^�M�U'��OnE�O�GdURHÕ]iKD��HDER�´eoODS2GVUROiXVKqpZUR^_M�U¯URHÕ]iKqH)GVSI^_]�^�H�[»XVT�hRHD[`QiKCh�S�H´r�Mcejt
¸`y w�º�HDER�~¸\y�¹$ºozct»1#O�p uvU�KCOiSVK Jx«�t_yD��MCODJahR^`E�K$�7pZ^\GIUnuvURKCODSIKCJxw�t_y0HD[`[_O�p#XvHLT�E�^`fRK �)GVSIK H�GVJLKCE�G$t
3�4 �k�R���k� ��A l A ¸`y wR�byÕ¹$º��sQ P<7*?�@CBc=�>	P,T L*= O
MqD P,T L*gi7��/P.N<>�=�Q P�98D E P/;,7�9N�U�>d?.M P0l = L09�IJB P/z

= KPG7}�h�K*H~fRE�^`GVK*XV^`JLg�[_K�H�[_QDKChRSIH£O�e0GjWkg9K´l�tÆÂ£K�pvH�E�GLGVO'XVU�O�p§GIURH�G�^`eN}�^�X�XVT�S�¶jK McGI^`]iKD�;GVU�K E�^`G�URHiX!H
SIKCg�SIK XVKCE�GIH�GV^_ODE~pZU�KCSIKLGVURK�XYK Jq^`FH��!E�K�H�[_QDK h�S�H7�Ö^_XNHD[_XVO�XYTRS%¶jK$McGV^_]DKit)u�OnGVU�^�XNK ER�~pK!ERKCK �'H�XV[_^`QiUiGI[`W~XjGISVOiE�QDK S
MPOiER��^`GV^_ODEnGIURH�E�GIU�KaOiE�KN^_E�GVURKNgRH�SIKCE�GIU�K XVK X4^`E*uvU�K ODSIKCJ�w�t_yDt$G�OiSVK O�]DK S ��pZU�K E´H�gRg�[`Wk^_E�Q¤uvU�K ODSIKCJ�«�t_ydeoODS0��^`G
pZ^_[`[�h�KdTRXVKPeoT�[�^\eZr�«�t`yit h9z;e%HD^`[�XveoODS#�´t»uvU�KCSIKPeoOiSVK0p6KNXjG�H�SVGvpZ^`GVU�HqJLO���^\f�MCH�GI^`OiE)ODe(uvURKCODSIKCJxw�t_yDt
3�4 �k�R���k� ��A]��A �sQ P<7*?�@CBc=�>	P L*= O
MqD P�98D E P+;<7�9L}KN�UV>d?.M P2l:G�9 Lb9�7�PoM[7�PRL/P<B�>o98>�=�N8B£r��*¡�� ��a¡�} � z L*g�N.G�>�G�98>

r�w�t ¼�t ^�z�U N87�P<Q P<7*?�P<D P OMP<B�> �M!*ç � >WG�P L/P,>|ç � î ��E<P<B P<7�98> P LV>WG�PbQ,P.N<> N87AL�MR9SN�P4� ��!Ts98B[Z
r�w�t ¼�t ^`^Ïz �aGR9 L!B N�B N�B�>�7*=�Q+=e9�D N�N8BkE�7*g P<B[N�P�KhGk=eNOG�= Lb9AN�N�BYEf7*g P,BqN�P�N�U4� ���z
� 7�N1N�U,z ?FE~GVU�KLg�SIOkO�e6O�e0¸`yD��uvU�KCOiSVK JÁy ¼Rt ½�º�GIU�K!MPOiERXjGISVT9McGV^_ODE~Wk^`K [_�RX0H7SIKCg�SIK XVKCE�G�H�GV^_ODE²r%�*¡ � ��N¡�} � z0pZU�KCSIK

� �� � r � �
� z ��� � �

� ^_X6H)yPF��^`JLK ERXY^_ODE9H�[R]iK MPGVODS6XYg9HDMPKi� � � yD��H�E9�¤ç � ^_X6HaXVT�hRXVKPGvO�e � �dMCODE�GIHD^`E�^_E�Q7r ì ¡ íCí íP¡ ì z»XVTRM�U
GVU9H�GZGVURKdg�SVOD¶jK MPGV^_ODE¤J!HDg�g�^_E�QiX

� a {4ç � � � ¡ r ( W ¡CíCí íP¡ ( � Z]\ z  � (
a r c(�¦ì ¡Cí íCíP¡ � î²yÕz

H�SIK2[`^_E�K$H�SI[`W!^_ER��K g9K ER��KCE�G$�9HDXvJLK Jah�KCS�XvO�e�GVU�Kd]iK McGIODSZXVgRHDMCKLr�� �
� z
	��Yt

r�w�t ¼�t ^�z²MCHDE¥h�K ]iKCSI^\f9K � ^_E§GIU�K XVHDJqK pvHÕWØHiXª^`GIXÆXVg�K MP^�H�[nMCHiXYK � � r ì ¡ íCí íP¡ ì z	^_EÄ¸`yPº®t ?FER��K K �b�´[`KCG
� � r�� W ¡ íCí íP¡��?� Z]\ zPt±5kT�g�g�OiXVK´ç � î �	^�X!MPODE�G�H�^_E�K �²^`EÆH¯g�SIODg�KCS!XVT�hRXVgRHDMCKnO�e!r%� �

� z��kt±uvU�K EªGIU�KCSIK�KP¬�^�XjG!KC[_KP
JLKCE�GIXm� W ¡CíCí íC¡�� � Zj\ !�¢ª�iE�ODGH�[_[ ì �kXYTRM�ULGIURH�GeoODSvH�[_[ � � r � W ¡Cí íCíC¡ � � Zj\ z !nç � p6K#URHÕ]iK � � Z]\a��jW � a r � a îT� a z �¦ì t|×�OiS
� � r ì ¡Cí íCíP¡ ì z;GVU�^�XZ^_JLg�[`^_K X � � Z]\a��jW � a � a �Æì t»ð#KCE9MPK

� Zj\�
a��jW �

a � a �Æì eoODS#HD[`[ � � r � W ¡ íCíCíC¡ � � Zj\ zm!*ç � í

uvU�^�X|JLK HDERX(GVU9H�G;^_EqGVU�K#]iK MPGVODS»XVgRHiMPKNr � �
� z
	���GVU�K4K ©�TRH�[_^`GjW � � Zj\a��jW � a � a �Æì U�Oi[_��X �iMCODE�GVS�HD��^_MPGV^_E�Q0GVU�K4MCODERXYGVSITRMPGV^_ODE

O�e»ç � t|uvU�^_X#g�SVO�]iK X2r%wRt ¼Rt ^Ïzct
ÉOiERXY^���K S4E�O�pëH�SIh�^`GVS�H�SIW¤SIKCg�SIK XVKCE�GIH�GV^_ODE'r%�´¡ � ��N¡c} � zZODe6}|�:H�ER��HiXVXVT�JLKa�sURHDX=H!E�ODE�GISV^_]k^_HD[�MPOiE�QDSIT�KCE9MPK V

pZU�^�M�U)^�X#HLMPOiE�QDSIT�K ERMPK=O�e � ��at|?®G#^_XZXYGVS�H�^_QDU�GVeoODSIp6HDSI�qGIO�M�U�K M�¨LGIURH�G#^_E¤GIU�^�X#MCHiXYK=GVU�KNHD[`QiKCh�S�Hq��� V ^_X#XVKCJL^`®H��!E�K
yDy



pZ^`GVU'SIK XVg9K$McG2GVOnGIU�K�]DK$McGIODSdXYg9HDMPK � ���� V t 2 hk]k^`OiTRXY[_WD��GVU�K�SIK XYGVSI^�McGV^_ODE V y
	 �

ODe V GVO*ç � ^_XdH�MCODE�QiSVT�K ERMPKLODe#} � t
5k^_ERMPK ì !¯ç � HDER�*ç � QDKCERKCS�H�GVK$X � ��N�9GVU�K SVKCeoODSIKaç � ^_X4E�O�G2MPODE�G�H�^_E�K �7^_E´H�XV^`E�Qi[`Kah�[`O�M�¨7O�e V ��^�t KDt_� V y

	 �
^�X#E�ODG4GVURK

eoT�[_[�SIKC[�H�GV^_ODE�t(.=X=} � ^_XZXV^_JqgR[`Ki� V y
	 �

� é¤t»ð4KCERMCK�r%� � V ¡ � ���� V ¡�} � � V y
	 �
z6^�XZH�Q�H�^_E)HLSIKCg�SIK XVKCE�GIH�GV^_ODE�ODe»}»t

É[_K HDSV[_WD�9pZU�KCE�K ]DK S#GVURKaSIKCg�SIK XVKCE�GIH�GV^_ODE'r%�´¡ � ��a¡c} � zZODe6}	XIH�GI^_XYfRK$XNr%wRt ¼Rt ^Ïzc�bXVO¤��OkK Xmr%��� V ¡ � ���� V ¡�} � � V y
	 �
zct

ÉODE9XYK$©iTRKCE�GV[_WD�bH�JLOiE�Q)HD[`[(SIKCg�SIK XVKCE�GIH�GV^_ODERXmr%�´¡ � ��N¡c} � z=O�ev}²XIH�GV^�XYeoW�^_E�Q~r%w�t ¼�t ^Ïzc�bKC]iKCSIWnSVK g�SVK$XYK E�GIH�GI^`OiE�eoODS0pZU�^�M�U
y �0yk^�XZJL^`ER^`J!H�[bg�OiXIXVK XIXYK$Xvg�SVOig9K SYGjW*r�w�t ¼�t ^`^ÏzvHDX6p6KC[_[�t �
;�k�	�ª� ��A�� } P<>9}�;�P
9�@CBc=�>	PiL*= O�M[D P\98D E P+;<7�9 N�UX>�?.M P»lqT�98BqZ�D P<>�r%�*¡ � ��m¡�} � z�;�P
9\7�PoM[7�PRL/P<B�>o98>�=�N8BeN�U|}`L<98>�= LWUO?8=�BYE
N�N8BqZ8=�>�=�N8B����fz��Sz]= �fz &eU4} = LAL*gi7��/PON,>�=�Q P,TC>WG�P<B8L/N�= L#�:z

� 7�N1N�U,z = KCGM
�h�K)H*eoT�ER��HDJLKCE�GIHD[6Oig9K SIH�GV^_ODE'ODe2}|�»XIHÕW%
�^_XqÈ:FH�SIWDt´uvU�K7ODg�KCS�H�GI^`OiE'O�e4� MPOiSVSIK XVg9OiER��^_E�Q
GVO)
�����K E�O�GIK �&
 9 �(^�XaH�E'È:FH�SIW*g�OD[_WkE�ODJL^�H�[»Oig9K SIH�GV^_ODE¯O�e �\��� � � ��b�

��N�|XIHÕW)
 9 r�' W ¡CíCí íP¡ ' Ê Zj\ z � � Ê Zj\a��jW	� a ' a   �
r � W ¡ íCí íC¡ � Ê Zj\ !�3;ER�v� ��a� �e!��=zct»5k^_ERMCK ì !�ç � ��pKZU9HÕ]DK$� � 
 9 r ì ¡CíCí íC¡ ì z � 
(r ì ¡ íCíCíC¡ ì zm!�ç � t = KPG?FJ � a ��K E�O�GIK
GVURKdSIHDE�QDK0O�e � a ��^`G#^_XZHLXVT�hRXVgRHDMCK0ODe(� ��at

5kTRg�g9O�XYKdERO�p¦GVU9H�G�
�^�XZXVT�S%¶jK$McGI^`]iKDt»uvU�K E

ç|� � 
 9 r�ç»�%¡ íCíCí ¡Iç|��z �
Ê Zj\
�
a��jW �

a ç»�� @�9¡

^_JqgR[`Wk^_E�Q!GVU9H�G0ç � î%�¤^�X4MCODE�GIHD^`E�K$�7^`EnGIU�KaXVT�hRXVgRHDMCK � Ê Z]\a��jW ?FJ � a ODe � ��at � W7HDXIXYTRJqg�GV^_ODE*ç � î �¤QDK E�KCS�H�GIK X � ��N�
GVURKCSIKPeoODSIK � Ê Z]\a��jW ?FJ � a K$©iT9H�[�X � ��at»ð#K ERMPK�
 9 ^_XZXVT�S�¶jK MPGV^_]DKDt �

14O�p±p6K2HDSVK2^_E�Hmg�OiXV^`GV^_ODE)GVO!g�SIO�]DK2uvU�KCOiSVK J¥w�t¾«�t
� 7�N1N�U�N�UA�qG P�N�7�P/O��fz]�Yz = KPG0}¯h9KNHmfRE�^`GVKi�9XV^`JLg�[_KD�9XYT�S�¶jK MPGV^_]DKdH�[_QDK h�S�HaODe�GjWkg�Kmlb�RHDER�7MPODE9XY^���KCS#HLSIKCgRSVK$XYK E�

GIH�GV^_ODE¯r%�´¡ � ��N¡c} � z6O�e;}~XVH�GV^�XjeoWk^_E�QLh9ODGVU�MPOiER��^`GV^_ODERXv^_E�uvU�KCOiSVK J¥w�t ¼�t
Â~KmXVU�O�p�GVURH�G=MPOiER��^`GV^_ODERXmr�«�t_yDt h9z	0:r�«�t`yit �9z6^`E´uvURKCODSIKCJ�«�t_y2e%H�^_[�eoOiS4�*tNr�«�t_yDt h9z6e%HD^`[�X#^_E*]k^`K pëO�e#r%wRt ¼Rt ^_^�zP�9HDER�

r�«�t`yit M$z�e%H�^_[_X;h9K$MCHDTRXYKZODGVU�K SVpZ^�XVK#�*�kH�ER�LU�K ERMPK=}»�iGVOkOR�ipOiT�[_�Lh�K4XYGVSIODE�Qi[`Wm.#h�KC[_^_HDE�t|×�^_ERHD[`[_WD�kHDXIXYTRJqKNr�«�t_yDt �Rz�U�Oi[_��X
eoODSd�´t!É[_K HDSV[_WD�:GIU�KLK ©�T�^_]ÕHD[`K ERMPKLSIKC[�H�GI^`OiE V f ^_XdHnMPOiE�QDSIT�K ERMPKmO�e � ��atq14O�p�pKLJ!H�¨iKmT9XYKqO�eGVU�Kqe%HDMPG2GVURH�G2hkW
= K JLJLHaw�t .a� ^�X;HNXVT�S�¶jK McGI^`]iK4H�[_QDK h�S�H�t�?®GeoOD[_[`O�p#X|eoSVOiJ = KCJLJ!Ha½�t_yar�½�t`yit ^_^_^�zZrYy$z|GVURH�G VYf ^�X;HNMCODE�QiSVTRKCERMCKZO�e��¥HiX
p6KC[_[��kU�K ERMPK2hkWqGVU�KdHDXIXVT�JLg�GV^_ODE~r%w�t ¼�t ^_^�z;pK2MPOiERMP[_TR��K=GVU9H�G VYf´� é)t|uvUkTRX2r�½�t_yDt ^_^`^Ïz4r�¼izWk^`K [_�RX;GIURH�GZ�*��HDER��URKCERMCK
H�[�XVO�}»��^�X#XjGISVOiE�QD[_W�.#h�KC[_^�H�E���pZUR^_M�Un^�Xv^`JLg�OiXIXY^_h�[_KDt

ÉOiERXYK$©�T�KCE�GV[_WD�Rh�W)uvU�KCOiSVK J·«�t_yD����^�X#H��LERKdpZ^\GIU�SVK$XYg�K MPG6GIO�� ��at;uvURKCSIKPeoODSIK0GVU�KNXVT�hRHD[`QiKCh�S�H�} � O�e|��^_X#HDE
H��!E�KdHD[`QiKCh�S�H���H�E9�)URKCERMCKN}¯^_X#HD[_XVOLH��!E�KDt �

r � z���Ó_ß�Ó�ÒFÐ2ËVÓ`àNÚ:ÜoÐ0á�Ü ��Ð,��Í�áDËZÛ,6Ò_ÝiÚ(Ð2l���Ðcß�Ð�Ícá�Ò�Ó`ß?�LàLÓ`ßRÓ`à�á�Ü;Ôcá�ÍVÓoÐÕÒ�ÓÏÐPË
.Ø]�H�SI^_KPGjW � ^�XNM H�[_[`K$�@O�=�B�= O�98D�^`ev^\GaU9HDX2KP¬�HiMcGV[_W*Gjp6O�XYTRh�]�HDSV^_KPGI^`K$XC{ � ^`GIXVKC[`evHDER�£GVU�K�GVSI^`]k^�H�[|]�H�SI^`KCGjWDt 2 h�

]k^`OiTRXV[`Wi�6K ]DK SVW	[_O�MCHD[`[_W	fRER^\GIK*JL^`E�^_J!H�[=]ÕHDSV^_KPGjW²^_X�QDKCERKCS�H�GVK$��h�W�H~fRE�^`GVK~XY^_JLg�[`K*HD[`QiKCh�S�H~URHÕ]k^`ERQ'E�O'E�ODE�GISV^_]k^_HD[
g�SIODg�KCS6XYT�h9H�[_QDKChRSIHRt�>ZK$MPKCE�GI[`Wi��pZUR^`[_K4^_Ek]DK XYGV^_QiH�GV^_E�Q2GVURK4g�SIODh�[_KCJØpZU�^�M�ULfRE�^`GVK2XV^`JLg�[_K=HD[`QiKCh�S�HDX|ODebGjWkg9KdlLQDK E�KCS�H�GIK
SIK XV^_��T9H�[_[`W¤XVJ!H�[_[b]�H�SI^`KCGV^_K X ���Lt��2K H�SIE�K$XC��3#t�Â t	�2^_XIXC��HDER�TG't �»HD[`K SV^_O�GIK=E�ODGV^�MPK$�¤GIU�K2eoOD[_[_O�pZ^`E�Qq^_EiGIKCSIK XYGV^_E�Qqe%HDMPG {
3�4 �k�R���k� ��A ��A ¸ ¼�º �sQ P<7*?�@CBc=�>	P L*= O
MqD P�98D E P+;<7�9N�U!>�?.M P0l >�G�98>�E<P<B P<7�98> P L�9 O0=�Bc= O�9�D)Q8987*=�P<>d?�= Lb9�IPB P+z

ð4KCSIKdpKN��K SV^_]DK0GIU�^_X4SVK$XYTR[\GZeoSIODJ·uvU�KCOiSVK JLX#«�t`ydHDER��w�t_yDt;×RODS#HDEnHD[`QiKCh�S�HL�·GVU�Ka]ÕHDSV^_KPGjW)QDK E�KCS�H�GIK �)h�W7��^_X
��K E�O�GIK �7hkW � r��)zct
;�k�	�ª� ��A ��A_} P,>|} ;�Pb9�@CBc=�>	P LO= O�M[D P�9�D E P+;<7�9N�U!>�?.M�P0lqTX9�B[Z�D P,>vr%�´¡ � ��N¡c} � z�;�P�9�7�PoM[7�P L/P,Bc>v9�>d=�N�B)N�U4}	z��qG�P
98D E<P/;,7.9a��E<P<B P<7�98> P LV>WG�P�L<9,OMP�Q8987*=�P<>�?A9 L=}Xz

� 7�N1N�U,z 5�^`ERMCK¤}�^_X2^�XVODJLODSIg�U�^�MNGIO7GVU�K�XVT�hRHD[`QiKCh�S�H7} � O�ev�*��^\GaXVT���MPK$X0GVOng�SIO�]DKmGVURH�G2K ]DK SVW�^���KCE�GI^\GjW´GVURH�G
U�Oi[_��X»^`E)} � ��U�Oi[_��X»^`E��´t = KPG�3|H�E9� $3(h�K4H�SIh�^`GVS�H�SIWdÈ:®HDSVWNGVKCSIJ!X»^_EqGVU�K#[�H�ERQDTRHDQDKvO�e��µroÈ � y$zc�iGVURK4MPOiSVSIK XVg9OiER��^_E�Q
GVK SVJxODg�KCS�H�GI^`OiERXvH�SIK0��K E�O�GIK �nHDX 3 9 �RSVK$XYg�t $3 9 t = KPG$�RXVHÕWi� 3 9 ��� Ê Zj\a��jW	� a ' a  &�)H�ER� $3 9 ��� Ê Zj\a��]W $� a ' a  L$��t

= O�Oi¨k^`E�Q)H�G#GIU�KmÈ:�GVTRg�[`K$Xar ì ¡Cí íCí ¡ ì z#H�ER�	r ì ¡ íCíCíC¡ ì ¡ � ¡ ì ¡ íCí íP¡ ì z6eoSVOiJÁr�ç � z Ê p6KmXVKCKdGIURH�G0^\e;GVU�Km^_��K E�GV^`GjW�3 � $3
U�Oi[_��Xm^_E�} � GIU�KCEd� � $�¯H�E9�'GVURK)K ER��ODJLOiSVg�UR^_XVJ!X � a ¡8$� a r cm��ì ¡CíCí íC¡VÈ£î y$zaO�e � ��·MPOi^`ERMC^_��K¤ODE�ç � t	5k^_ERMCKnç �
QDK E�KCS�H�GIK X � ��N��p6K2QDKCGZGVURH�G � a � $� a eoOiS#H�[_[ c(�±ì ¡Cí íCíP¡VÈ)î�yD��HDER�7U�KCE9MPK0GVU�Kd^���K EiGI^\GjW'3 � $3;UROD[���XZ^_En�´t �

y$«



?®G4^�XZp6KC[_[�¨kE�O�pZE7GVU9H�GZeoODS=H�E*H�[_QDK h�S�Hq�·GIU�KaXVT�hk]�H�SI^`KCGV^_K XZODe � r%�)z4H�SIK2^`E�OiE�KP�GVOD�OiE�KdMPODSISIK XVg9OiER��KCE9MPK2pZ^\GIU
GVURKnMCODE�QiSVTRKCERMCK XmO�e4GIU�K�MP[_ODE�K´É[_O»� O�e0�´t�uvURKCSIKPeoODSIKn� QiKCE�K SIH�GVK$XmH~JL^`ER^`J!H�[Z]�HDSV^_KPGjW'^`e0HDER�ªOiE�[_W'^\e0KC]DK SVW
U�OiJqOiJLODSIg�U�^�XYJ ODe»É[_O»��^`E�GIOLGVU�KNMC[`OiE�K2O�e�HqE�OiE�GVSI^`]k^�H�[�H�[_QDK h�S�Ha^�XvODE�KC�GIO�®ODE�Kit

Â~KdpZ^`[_[�E�K K �nHLMP[_ODE�K2U�OiJLODJLODSIg�U�^�XYJ pZUR^_M�Un^�Xv^`JLg�[_^_MC^\G=^`E'¸ .�º®t
= KPGq�¥h9KnHnfRER^\GIK7XVKPG$�»H�ER�¯[_KPGLå �sê,V�W ¡ íCí íC¡ VYX�Z]\ ï)h�K)H8U$®SIKCQDTR[_HDSde%H�JL^_[`W¯O�e#K$©�T�^`]�HD[`K ERMPK)SVK [_H�GV^_ODERXdOiE

�Nt uvU�K´MC[`OiE�K*MPOiERXY^�XYGV^_E�Q¯O�eNH�[_[#ODg�KCS�H�GI^`OiERXLODEÆ��g�SIK XVKCSI]k^`ERQ k f pZ^_[`[=h9K£��KCE�ODGVK$�²hkW�� f t�uvU�K´O�GVURKCS¤MC[`OiE�K
g�[�HÕWk^`E�QLHmSVOi[`K0^_X6GIU�KdMP[_ODE�K0O�e�GVU�KA^)GVU7J!H�GVSI^`¬¤g9O�p6KCS6O�e�GVU�K0Gjp6O�®KC[_KCJLKCE�GvT�ERHDSVW�HD[`QiKCh�S�Hb� � r�«�� ì z»pZU�O�XYK0ODER[`W
eoT�ER�RH�JLKCE�GIHD[�ODg�KCS�H�GI^`OiE¤^�XvGVURKNMPODE9XjG�H�E�GZpZ^\GIU7]�HD[`T�K ì t

?FEë¸ .Dº6^`G!^_XLXVU�O�pZE	GIURH�G���� XX� �»J!HD��K)^_E�GVO¯H�Eª^_ER��KC¬�K ��H�[_QDKChRSIH�^_E�H�E²HDg�g�SIODg�SI^�H�GVK¤p6HÕWi�|QDKCERKCS�H�GVK$XaOiE�K7O�e
GVURK�g�SIODg�KCSaXVT�hk]�H�SI^`KCGV^_K XdODeGIU�K¤]�H�SI^_KPGjW*QiKCE�K SIH�GVK �~hkW£GVU�K¤HD[`QiKCh�S�H¯r%�a��� f zPt 2 TRSaH�^_J¿^�X2GIO´��K XIMPSI^_h9KLGIU�K)MC[`OiE�K
U�OiJqOiJLODSIg�U�^�XYJ pZ^`GVE�K$XVXV^_E�QLGVU�^�Xve%HiMcG t

= KPG�
�h�KNH�EkW�Oig9K SIH�GV^_ODE)^`E�� f �RXIHÕWe
´^_XvÈ:FH�SIWDt(Â~Kdg�T�G
*�� � ê1c { ìnb+cib ^§î�yD¡6GIU�KdSIHDE�QDK2ODe 
�JLK KPGIX#K HDM�U7h�[_O�M�¨�O�e V a ï�í

� W = K JLJLH�½�t`y!r�½�t_yDt ^`^Ïzc��GIOLK HDM�U c !�* � GVU�K SVKNMCODSISVK$XYg�ODER�¤^`E9��^_MCK X � � � a � 2 � 2 a r ìCb � b ^¥î�yD¡ ìCb 2 b È7î²yÕz
pZ^`GVUng�SIODg�KCSVGjW´r
	Dzct|?®G#^�XvK HDXVW!GIU�KNXYK K0GVURH�GZGVU�K$XYK2^_ER��^�MPK X4H�SIK0TRE�^_©�T�K [`W)��KPGIKCSIJq^_E�K$�bt»uvU�^�XZWk^`K [_��X6Gjp6OLJ!H�g�g�^_E�Q�X

� � { * � � ^~¡ c  � � a ¡ HDER� � � { * � �ÇÈ|¡ c  � 2 a
pZ^`GVU7GVU�K2eoOi[`[_O�pZ^_E�QLg�SVOig9K SYGjW:{�eoODSZK ]DKCSIW c !�*��R�


(r�' W ¡CíCí íP¡ '�Ê Zj\ z V a 
(r�( W ¡ íCí íC¡ (iÊ Zj\ z - ' a ��� V a  � ( a ��� í
;�k�	�ª� ��A	�bA �qG�P-O�9.MfMq=�BYE


 {�� f �°É[`OC� � X	� ¡ 
  �6� �:¸ � W ¡CíCí íC¡�� X[Z]\ º K�=�>�G �Cy 5 � � ���R¡��	y 5 � � ��R¡098BqZ!� a ��� ^_� = U c !�*��
ì N8>WG�P<7*K�= L P

= Lb9jN<D N8B P!G�N,OMN,OMN87�M�Gk= LRO�z
� 7�N1N�U,zs14O�GV^�MPKNfRSIXYGZGVU9H�G 
 ^�X#p6KC[_[`®��KCfRE�K$�b�9XV^`E9MPK2eoODS4K HDM�U c !8^�OiT�GIXV^���K(* � pZU�KCSIKdGVURKN]�H�[_T�K XZODeC�~HDER���

H�SIKdH�SIh�^`GVS�H�SIWD�S� a ^_X#MCODERXYGIHDE�G ��H�E9�¤U�K ERMPK2GIU�KdODg�KCS�H�GI^`OiEm�c�b¸ � W ¡Cí íCíP¡�� X[Z]\ º�^�XZ^_ER��KCg�KCE9��KCE�G#ODE7GIU�K XVK2]ÕHD[`TRK X t
?®GL^_XqXYGVS�H�^_QDU�GYeoOiSVpvH�S��£GVO£M�URK M�¨~GVURH�GmeoOiSmK$HDM�U	È � y)HDER� ì+b cMb È~î y¤GVU�K7J!H�g�gR^`E�Q 
 XVKCE9��XNGIU�K c GIU

È:FH�SIW)g�SIO�¶jK$McGI^`OiE�eoSVOiJ�� f ^_E�GVO)GVU�K c GVU´È:FH�SIW7g�SVOD¶jK MPGV^_ODE�eoSIODJ¿É[_OC��� XX� tdÂ£Kq]DK SV^`eoWnGVURH�G=eoOiS=K$HDM�U � ¡YÈ � yi� 
MPOiJLJaT�GIK XvpZ^`GVU7GVU�KNMC[`OiE�K2ODg�KCS�H�GI^`OiE �¾XYTRhRXjGI^\GIT�GV^_E�Q � FH�SIW!ODg�KCS�H�GI^`OiERXv^_EiGIO!H�E7È:®HDSVW!Oig9K SIH�GV^_ODE]H_t
= KPGm
¤h9K=H�E!È:FH�SIWD�DHDER�M
 � r ìCb � b Èaî*y$z�h�K � FH�SIWNODg�KCS�H�GI^`OiERX�eoSVOiJ�� f �kH�E9�qMCODERXV^���KCS|GIU�K � FH�SIWNOig9K SIH�GV^_ODE

$
 � 
(rI
 W ¡Cí íCí ¡�
�Ê Z]\ zct×�T�SVGVU�K SVJLOiSVKi��[_KPG

 
 � � �:¸ � W ¡CíCí íC¡�� X[Z]\ º®¡ 
 � 
 � �������� ¸ � W � � ¡CíCí íC¡�� X[Z]\ � � º®¡ $
 
 � ��� ��b¸ $� W ¡CíCí íC¡'$� X[Z]\ º®í

×RODS ìCb@c"b � î�yD� $
 � 
(r 
 W ¡ íCíCí ¡�
 Ê Zj\ z6JLKCKCGIXZK$HDM�U7h�[_OkM�¨¤O�e VYa ^`e»H�ER�)ODER[`W�^`e
rYy$z 
�JLK KPGIX#K HDM�U7h�[_O�M�¨�O�e VYa �

pZU�KCE9MPK2eoODS#HD[`[bK [`K JLKCE�GIX ' W ¡ íCíCí ¡ ' � Zj\ ¡ ( W ¡Cí íCíC¡�( � Z]\ !7�ëp6KdURHÕ]DK
$
(r_' W ¡ íCíCíC¡ ' � Zj\ z V a $
(r_( W ¡Cí íCí ¡ ( � Z]\ z

- 
(rI
 W r_' W ¡ íCíCíC¡ ' � Zj\ zc¡Cí íCíÇz V a 
(rI
 W r_( W ¡Cí íCíP¡�( � Z]\ zP¡CíCí í¿z
- 
 a � r_' W ¡Cí íCíP¡�' � Z]\ z V a  
 a � r_( W ¡Cí íCíC¡�( � Z]\ zc¡ r��Dz

H�E9�
r�«Dz 
 a � JLKCKCGIXZK$HDM�U7h�[_OkM�¨¤O�e VYa  �

pZU�KCE9MPK�r��DzvMCHDE)h�KNMPOiEiGI^`EkT�K$�¤pZ^`GVU
- ' a  � ���$V a  � ��� ( a  � ��� í

y ¼



uvUkTRX
* �� � ê1c !�* ��{ c �`!�*�� ��� ï�¡ $�Xy 5 �� � � �� { * �� � ^~¡ c  � c � � a � ¡ $�	y 5 �� � � �� { * �� � � ¡ c  � c � � a � í

uvU�K$XYKd��H�GIHqT�E�^�©�T�KC[_W)��KCGVK SVJL^_E�K2GVU�KdOig9K SIH�GV^_ODE $
 
 t14O�p±[_KPG#TRX#MCODJLg�T�GIK0GVU�KdOig9K SIH�GV^_ODE¯rI
 
 zCrI
 W 
 ¡ íCíCí ¡�
�Ê Zj\ 
 zc{
rI
 
 zCrI
 W 
 ¡ íCíCí ¡�
�Ê Zj\ 
 zPr�' W ¡CíCí íP¡ ' � Zj\ z� � � ¸ � W ¡Cí íCí ¡�� X�Zj\ ºFrd� � 7� 7 ¸ � W�W ¡CíCí íC¡�� X[Z]\ � W º®r�' W ¡CíCí íC¡�' � Z]\ zP¡CíCí íC¡O� ��� 
>=��� 
>= ¸ � W � Ê Zj\ ¡CíCí íP¡�� X�Z]\ � Ê Z]\ ºFr_' W ¡Cí íCí ¡ ' � Zj\ zYz

� � �:¸ � W ¡Cí íCí ¡�� X�Zj\ ºFrYrW� W�W r_' W � 7W � 7 zP¡Cí íCíC¡�� X�Zj\ � W r_'
� X�Zj\ � � 7� X�Zj\ � � 7 zYzP¡Cí íCíC¡$r�� W � Ê Zj\ r_'

W ��� 
>=W � � 
>= zc¡Cí íCí ¡�� X�Zj\ � Ê Zj\ r_'
� X[Z]\ � ��� 
>=� X[Z]\ � � � 
>= zYzVz

� r�� W � W  � W � r_'
W  � 7 �W  � 7 � zP¡Cí íCíC¡�� X�Zj\ � � X[Z]\ �  � � X�Zj\ � � r_'

� X�Zj\ �  ��� � 
>=�� �� X�Zj\ �  �	� � 
>=
� � zVzcí
É[_K H�SI[_WD�»eoOiS ì b cb ^sî y7GVURK7J!HDg�g�^_E�Q%� a � a  � a � ^�XqGVU�K�^���KCE�GI^\GjW	^`edH�ER�²ODE�[_W	^`e c ! *��'H�E9� c � ! *�� ��� �OiS
K ©�T�^_]�H�[_KCE�GV[_WD��^`e c !�* �� t»uvU�KCSIKPeoOiSVK\� a � a  � a � � $� a eoODS#HD[`[ ìCbdc b ^§î�yD��^_JLg�[`Wk^_E�QqGVURH�G

r 
 
 zCrI
 W 
 ¡Cí íCí ¡�
�Ê Z]\ 
 z � �� ��b¸ $� W ¡CíCí íC¡/$� X[Z]\ º � $
 
 � r 
(rI
 W ¡CíCí íC¡�
�Ê Zj\ zYz 
 ¡
HDXvSIK ©�T�^_SIK �bt �

?®G#^�XvpOiSYGIU¤E�ODGV^_E�QR�kGIU�ODTRQDU7pK2pZ^_[`[�ERO�GZE�KCK$��GIU�^�Xve%HDMPGv[�H�GIKCSZOiE��kGVURH�GvGVU�KdU�OiJLODJLODSIg�U�^�XYJ 
 ^_E = KCJLJ!HLw�tÞ¹
^�XZXYT�S�¶jK MPGV^_]DKit

.#eÏGVKCS#GVU�K$XYKdg�SIKCg9H�S�H�GV^_ODE9X;p6Kdg�SIO�]DK=uvURKCODSIKCJxw�t¾½�t
� 7�N1N�U�N�UP�qG�P�N�7�P O �fz��fz = KCGn} h�K´H~fRE�^`GVK£XY^_JLg�[`K*HD[`QiKCh�S�H~O�e0GjWkg9K£l��ZH�ER�ÆMCODERXV^_��KCS�H¯SIKCg�SIK XVKCE�GIH�GV^_ODE

r%�´¡R� ��N¡c} � z0O�e4}�XIH�GI^_XYeoWk^`E�Qnh�O�GIU¯MCODER��^\GI^`OiERXd^_E¯uvURKCODSIKCJ¿w�t ¼�t � W = K JLJLH�wRt w � r�}�z � � r��)zct = KPGmTRXdH�g�gR[`W
uvU�K ODSIKCJ·«�t`y2eoOiS=�´t6?FEnGIU�KaXIH�JLKdJ!H�E�ERKCS=HiXZ^_EnGVU�KNgRSVOkO�e|ODe|uvURKCODSIKCJ·w�t¾«qpKNXVKCKNGVURH�G=MPOiER��^`GV^_ODERXNr�«�t_yDt h9zZHDER�
r�«�t`yit M$z;e%H�^_[�t»uvU�K SVKCeoODSIK2^\G4XVT���MPK$X6GVO!XYURO�p¦GVU9H�G#^`evr�«�t_yDt �Rz6U�OD[���X �kGVU�K E7GVU�Kd]�H�SI^_KPGjW � r%�)z6^�XvE�ODG#Jq^_E�^_J!H�[�t

.=XVXVT�JLKN��URHDXZH!MCODJLgRH�GV^_h�[`K2SIKC[�H�GI^`OiE k f eoODS#XVODJLK�U$®SVK QDT�[�H�Se%H�JL^_[`W)å �ëê�V�W ¡Cí íCíC¡ VYX�Zj\ ïNODe(MCODE�QiSVT�K ERMPK$X
O�e�� ��±pZ^\GIU�U0xwy ¢Jy\t|É[_K HDSV[_WD��É[_O»�¥^�XHaXYT�h:MP[_ODERK4O�e � f �kXVONGIU�K4URODJLODJLODSIg�U�^�XVJ 
 ^`E = KCJLJ!HawRt¾¹0SIK XYGVSI^�McGIX;GVOmH
MP[_ODERK4U�OiJqOiJLODSIg�U�^�XYJ¥É[_O»���ÖÉ[_OC��� XX� t»uvUkTRX �k^\e�GVU�K=eoT�ER��HDJLKCE�GIHD[�Oig9K SIH�GV^_ODERX;O�e��·H�SIKY
�)r�� ��� zc�kGIU�KCE)GVURK
SIK ��TRMPG�� � r�« X � ê 
� 
 {�� ��� ïqO�eX��� X	� ^�X0MCODE�GIHD^`ERK ��^_E*GIU�Ka]�H�SI^_KPGjW � r��)zctNu�O)XVU�O�pëGIURH�G � r �Lz4^_X2H�gRSVOig9K S
XVT�hk]ÕHDSV^_KPGjW!ODe � r%�7zc��p6KdURHÕ]DK=GVOL]iKCSI^\eoW!GIURH�G 
 ^�XvE�ODG#ODE�KC�GIO�®ODE�K0ODE*É[`O»�´t

5k^_ERMCK=�§^�X;HdfRE�^`GVK=XV^_JqgR[`K0H�[_QDKChRSIH2ODe�GjWkg�K2l��i^`GIX^_ER��TRMCK �!JL^_E�^`J!HD[�HD[`QiKCh�S�HDX|HDSVK#g�OD[_WkE�ODJL^�H�[_[`WqK ©�T�^_]�H�[_KCE�G»GIO
ODERKPF��^`JLK ERXY^_ODE9H�[�]iK McGIODS4XVgRHiMPK X tvuvU�KCSIKPeoOiSVKN�sURHDX#H�E�ODE�FMPOiERXYGIH�E�GZGIKCSIERH�SIW¤g�OD[_WkE�ODJL^�H�[�Oig9K SIH�GV^_ODE� W XYT9M�UnGVURH�G
eoODS2H�SIh�^`GVS�H�SIW)K [`K JLKCE�GIX & ¡ ( ^`E´GVU�KqSIHDE�QDK���O�em W pKqURHÕ]iK� W r ( ¡ ( ¡ & z � & �  W r & ¡ ( ¡ ( zct = KCG0T9X=MCODERXYGVSITRMcG0GVURK
eoOD[_[_O�pZ^`E�Qag9Oi[`WkE�OiJq^�H�[�ODg�KCS�H�GI^`OiERX»ODe��*{ $ W r�'�z �  W r_'�¡ '�¡�'�z6H�E9�  9r�'�¡�(�¡�*�z �  W r $ W r_'�zP¡ $ W r�(�zc¡ $ W r�*kzYzct 2 hk]k^`OiTRXV[`Wi�
$ W r & z � & eoODS4HD[`[ & !��q��U�K ERMPK� ¤H�ER� W MCOD^_ERMP^���KdOiE��q��JLOiSVK O�]DKCS$�

 9rI�9¡���¡ & z � & �  9r & ¡���¡���z eoODS#HD[`[ & !��v¡ �e!n�aí
×�OiS#XYOiJLK0È � ¼�����URHiXZH�E7È:®HDSVWLGIKCSIJ¥ODg�KCS�H�GI^`OiE
´H�ER�7KC[_KCJLK EiG�X � � ¡Cí íCí ¡��kÊ Zj\ XVTRM�U)GVURH�G


(r_' W ¡�' \ ¡ ' � ¡�� � ¡CíCí íP¡�� Ê Z]\ z �  9r�' W ¡ ' \ ¡�' � z eoODS#H�[_[ ' W ¡ ' \ ¡�' � !��Ní

uvU�Kmg�SVOig9K SYGI^`K$XZO�ei ¤KCERXVT�SIKdGVU9H�GY �r_'�¡ (:¡�*kz ��� '¤î � (d  � *0 +�)eoODS0XYOiJqK � !´3»ER� � ��âH�ER���T!~� pZ^\GIU � � ��� �
� � �¦ì ��H�E9�)URKCERMCK


(r_' W ¡ ' \ ¡�'c�i¡ ' � ¡Cí íCí ¡ '9Ê Zj\ z ��� ' W î � ' \   � 'c�  � � ' �  Æí íCí$  � Ê Z]\ '�Ê Zj\  @�
eoODSXYOiJqK � � ¡ íCíCí ¡ � Ê Zj\ !�3»E9�6� ��¦HDER�M��!7�at G´H�¨k^`ERQdTRXYKZODe = KCJLJ!HN½�t_yNr�½�t`yit ^_^�z�OiE�K#MCHDELK HDXV^_[`WaXVKCKvGIURH�G;eoODS»K$HDM�U
c !�* � r%^\e;HDE�W�z6p6KdJaTRXYG#URHÕ]iK � ' VYa�� (�eoODS=H�[_[]'�¡�(�!*�a��HDER� c � � ! ê ¼R¡CíCí íP¡YÈnî�y�ï�tð#K ERMPKn
 
 ��OkK XZE�ODG4��KCg�KCE9�
ODE¯^`GIXa]ÕHDSV^�H�hR[`K$XA' W ¡ ' \ ¡ ' � t71#O�p�^\Ga^�XNMC[`K$H�SdGIURH�GdeoOiSdGVU�K¤È:®HDSVW�GIKCSIJsOig9K SIH�GV^_ODE&
 � r�' W ¡ ' \ ¡ ' � ¡�' � ¡CíCí íC¡�' Ê Z]\ z �
� ' W î � ' W   � '[�;  � � ' �  �íCí í$  � Ê Z]\ '9Ê Zj\  @�#ODe��µH�SI^�XY^_E�QmeoSVOiJ 
�hkW�^���KCE�GI^\eoWk^_E�QL^\G�XZ]�H�SI^_HDh�[`K$Xm' W ¡�' \ ��pK2URHÕ]iK

 � �� 
*HDER�
 � 
 � 
 
 ��MPOiJLg�[`KCGV^_E�QqGVU�KdgRSVOkO�ejt �

y/.



r�Évz��´á'��Ó_à!á�ÜbËCÌ �RÑVÜoÛÕß:ÐcË=Û,6��(OD[irF�\��� � � ��b�
��=z

= KPGq¢ h9K7H�fRER^\GIK�fRK [_�b�H�ER�	� �� � r%�N�c m¡V¢~zNH�E@^¤F��^_JqK ERXV^`OiERH�[]DK MPGVOiSmXVgRHDMCK�O�]DK Sa¢	t 2 T�SmHD^`JÇ^�XNGIO
��KCGVKCSIJL^`ERKaGIU�KaJ!H�¬�^_J!H�[(XYT�h:MP[_ODERK X=O�e»GIU�KqMC[`OiE�KNÀ¤r�� ��=z � �(OD[�r �`���C�b� ��b�

��0zctd×�OiS0HDEkWnMCOiXVKPGdç�O�e;H)XYT�h9XYgRHiMPKmO�e
� ��N���

	
r%� ��=z#pZ^`[_[���KCE�ODGVKdGIU�KmMC[`OiE�KaMPOiERXV^_XYGV^_E�Q!O�e»HD[`[�ODg�KCS�H�GV^_ODE9X�
)!*À¤r�� ��2zZXVTRM�UnGVU9H�GA
(r � ¡CíCí íP¡ � z � � eoODS4HD[`[

� !�çv��HDER��eoOiS#H�EkW¤XVT�hRXVgRHDMCK!��O�e(� ��N�����vr�� ��=z6pZ^_[`[���K E�O�GIK0GVU�KNMC[`OiE�K0MCODERXV^�XjGI^`E�QLODe�H�[_[bODg�KCS�H�GI^`OiERX 
�!7À¤r%� ��2z
pZU�^�M�U�HD��JL^`GvK ]DK SVW!GISIHDERXV[_H�GV^_ODEe'L  & pZ^`GVU & !��âHDXZH�EnH�T�GVODJLOiSVg�UR^_XVJnt»É[_K HDSV[_WD��À¤r�� ��2z � �  W � r%� ��0zPt

Â~K)XVURH�[_[;ERKCK �'H´��K XIMPSI^`g�GV^_ODE'O�eZGIU�K¤MC[`OiE�K XaO�e4XV^`JLg�[_K¤H��!E�K)H�[_QDKChRSIHiXCt�1#ODGVK!GIURH�Gq^\e4�°^_XmHnfRE�^`GVK7XY^_JLg�[_K
H�[_QDK h�S�H¤pZU�^�M�U'^�XNH��!E�K!pZ^`GVU'SIK XVg9K$McGdGIO*H�E'.#h�KC[_^_HDE¯QDSIODT�g ��N��GVURKCE �� ^�XNH�E¯KC[_KCJLK EiG�H�SIW´.#h�KC[_^�H�E�B�®QDSIODTRg´eoOiS
XVODJLK2g�SV^_JLK B�t
3�4 �k�R���k� ��A���A ¸`y/.�º 5 N�7 P<Q P<7*?�@CBc=�>	PmL*= O�M[D P\98D E P/;,7�94� � r��N�V�Nz#KhGk=eNOG�= L
9�IJB PsK�=�>WG�7�P L�M�PON<>)>	N!9�BeP,D P OMP,Bc>v9�7*?
�V;�P,D�=e98BCB�HeEf7�N8g/M �� � r%�N�c 2zA� B�M[7*= OMP��/Ts>WG�P<7�PCP��S= L*>
9\@	B�=�> P	@mP,D]Zm¢ 98BqZA9AQ,PON,> N87�LdM�9fN�P � �� � r%�N�c m¡V¢~z L*g�NOG
>WGR98>

É[`O;� � �
	
r � ��0z�U N87b9AN�N,L/P,>|ç N�U�9ML*g�;RL�M�9fN�P-N�U � ��!T

N87
É[_O»� � � � r � ��=z U N87b9CL*g�; L�MR9SN�PV� N�U � ���z

¢�9�B[ZN� ���987�PbgiB�=eu<g P,D�?jZ P<>	P<7RO0=�B POZA;<?�>�G P	U,9SN,>�>WGR98>�>WG�Pb7*=�BYEN�U#�~= L43;ER�v� ��0z
×RSVOiJ�E�O�p�ODE���p6KZ¨DK KCgL¢µH�ER� � ���f�¬�K ���iH�E9�NeoOiS»h�SIKC]k^\GjWapKvpZSI^\GIKvÀ��	�

	
�
� � ^`E9XjGIK HD�mO�e�À¤r � ��0zc�
�

	
r � ��2zc�

� � r � ��0zc�kSIK XVg9K$McGV^_]DK [`Wit�×�^_SIXYGp6K4pZ^_[_[9[_OkOD¨LH�G;GIU�K4^�XVODJLODSIg�U�^�M#MPOig�^_K X»ODebGVU�K0MP[_ODE�K�� � É[_O4r%¢ª�V�(OD[ \ r � ¢~zYzO� XX� ��HiX
XVT�QDQiK XYGVK �7hkW¯r�«�t_yDt M zZ^`E*uvU�K ODSIKCJµ«�t_yDt = KCG � { r � ¢~z X � � ���h9KmH�E*H�SIh�^`GVS�H�SIW�]DK$McGIODS4XVgRHDMCKN^�XYOiJqOiSVgRU�^_XVJnt6uvURK
MP[_ODERK0OiE7� MCODSISVK$XYg�ODE9��^`ERQaGIO�ØTRER��KCSvGIU�^�XZJ!H�g�g�^_E�QL^�X

�
Zj\ � � � ê r 
(r_' W � Zj\ ¡Cí íCíC¡�'9Ê Z]\ � Zj\ z � {[
(r�' W ¡CíCí íP¡ '�Ê Zj\ zm!���ïií

ÉODE9XY^���KCSaGVU�K)T�E�^`Gqh9HDXVK � W � rYyD¡ ì ¡Cí íCíc¡ ì zc¡ íCíCí ¡ � X�Zj\ � r ì ¡ íCí íP¡ ì ¡Cy$zd^`E±r � ¢£z X t'É[`K$H�SI[`Wi�vr � ¢£z X ^�XmH*��^`SIK MPG
XVT�J¿ODeZ^\G�XdODE�KC®��^`JLKCE9XY^_ODERHD[;XVT�hRXVgRHDMCK XN¢ � a r ì b c-b ^µî�y$zP��HDER� � �� ^_XmH���^_SVK$McGaXVT�J¿ODevGVU�K�^_J!H�QiK�XYgRHiMPK$X
r%¢ � a z � r ìCb+cib ^âî~yÕzct|uvU�K=e%H�JL^_[`W ê r%¢ � a z � { ìCbdc b ^�î¯y�ï0pZ^`[_[:h9K2MCHD[`[_K �LGIU�K2��^`SIK MPG6��K$MPOiJqg�OiXV^`GV^_ODE�ODe � ��
��KCGVKCSIJL^`ERK �7hkW � t
;�k�	�ª� ��A���A_} P,> � �� ;�PV9�B-^%H�Z8= OMP,B L*=�N8B[9�DcQ,PON,> N87[L�MR9SN�P N�Q P<7\9�@CBc=�>	P @mP,DtZ=¢ T�98BqZbD P,> � \ ¡ � �i{ r � ¢£z X � � ��
;�Pb9�7<;,=�>�7�987*?jQ PON<>	N�7�L�M�9fN�Pb= L N�OCN�7�MRGi= L�O-L<z��qG�P�N,D N8B P L �

Z]\\ � � \ 98BqZ �
Zj\� � � �AN�N8=�BqN,=eZ<Pb= U�9�B[Z N�B�Dn?�= U � \ 98B[Z � �

Z P<> P,7RO�=�B Pb>�G P L<9�OCP�Z8=�7�PON<>sZ<PON�N�O
M N L*=�>�=�N8B&N�U � ���z
� 7�N1N�U,z�?®GvXYT���MCK X|GIOmXVU�O�p²GVURH�G;eoODS6H�SIh�^`GVS�H�SIWaH�T�GIODJLODSIg�U�^�XVJ��	ODe;r � ¢£z X GIU�K#K$©iT9H�[_^\GjW�� Z]\ ��� � ��U�Oi[_��X

^`e�H�ER�¤ODE�[_WL^\e�����KPGVK SVJL^_E�K X;GVURK2��^`SIK MPG6��K$MPODJLg�OiXV^\GI^`OiE ê ¢ � a { ì-bdc b ^âî¯yDïi��GVURH�G6^�X ��^`e�HDER��OiE�[`WL^`e�GIU�KCSIK4KC¬k^�XYG
XIMCH�[�H�S�X � a !�¢ r ìCb@c"b ^¥î²yÕzHDER�nHqg9K SVJmT�GIH�GV^_ODE)()!�ç X XVTRM�U)GVURH�G � a � � � a � a ! eoOiS4H�[_[ ìnb+c"b ^¥î�yDt

5kTRg�g9O�XYK��ÆURHDXvGIU�^�X#g�SIODg�KCSVGjWD�RHDER�7[`KCG $� � � ! 
>= ¸ � W ¡ íCíCí ¡�� X�Zj\ º�pZU�K SVKV� a r_'�z � � a 'ªr ìMbJc b ^¥î�y$zPt6uvU�K E
� � $�4�(h�K M H�TRXVK!GVURK�Gjp6O�JLHDg�g�^_E�QiXmH�QiSVK KqOiE¯GVU�K)]DK$McGVOiSIX �1W ¡Cí íCíP¡ � X�Z]\ �|H�ER� $�=��GVOkOR�(^�XaH�E	HDT�GVOiJLODSIg�U�^�XYJ¿O�e
r%�2¢~z X t»uvU�T9X�� !��)�RH�ER�¤GVURKdK ©�TRH�[_^`GjW�� Z]\ ��� � � ^_XvOihk]�^_ODT9XCt

ÉOiE�]iKCS�XYK [`Wi��HDXIXYT�JLK�� Z]\ ��� � � U�OD[���X t»5k^`E9MPK2GVURKdJLHDg�g�^_E�Q
� ��� Zj\ ��� � �)¡ 
(r_' W ¡Cí íCí ¡ '9Ê Zj\ z  � rI
(r�' W � Zj\ ¡Cí íCíP¡�'9Ê Z]\ � Zj\ zVz��

^�XmH£MP[_ODE�K)^_XVODJLODSIg�U�^�XVJ7�|^`G!XYK ER��XaGVU�K^¤FH�SIW¯��^_HDQDOiERH�[ODg�KCS�H�GV^_ODEP� � �� � ¸ ^���¡ íCí íP¡Y^��kº®�»pZU�^�M�Uª��KCg�KCE9��XqODEªHD[`[6O�e4^`GIX
]�H�SI^_HDh�[_K X ��^_E�GVO´HDE&^)®HDSVW~^_��KCJLg9ODGVK EiGqODg�KCS�H�GI^`OiE	��KCg�KCER��^`E�Q~ODE²H�[_[;O�e#^`GIXm]�H�SI^_HDh�[_K X t´ð#K ERMPK¯roSIKCg�[�HDMC^`ERQ8' a � Z]\
pZ^`GVUT( a z6p6KdQDKCGvGVURH�GZeoODS#XVODJLKV�`!�ç X �

rd� � �� � ¸ ^���¡ íCí íP¡Y^��kºFr_( W ¡Cí íCíP¡�( X�Zj\ zVz�� � � � �� ¸ ^��b¡Cí íCíP¡V^_�kºFr_( W �=¡CíCí íP¡ ( X[Z]\ �vz
eoODS#HD[`[j( W ¡Cí íCí ¡ ( X�Zj\ !¯r � ¢~z X t|?®GZeoOD[_[`O�p#XvE�O�p±GVURH�GveoODS4HDE�W ìCbdc b ^§î�y

� a � � rd� � �� � ¸ ^��b¡ íCíCí ¡Y^��kºFr ì ¡ íCí íP¡ ì ¡
a ���
�'���'�� a ¡ ì ¡CíCí íP¡ ì zYz�� � � � ��2¸ ^��b¡Cí íCí ¡Y^��kº®r ì ¡ íCíCí ¡ ì ¡

a ���
�'���'�� a ��¡ ì ¡ íCí íP¡ ì zm!7¢ � a � 
>= í

y$½



uvU�^�X#MPOiJLg�[`KCGVK$X6GVU�Kdg�SIOkO�ejt �
� W = KCJLJ!H	wRt ñ~GIU�K£MC[`OiE�K � Zj\ � � �#pZU�KCSIK � { r��2¢£z X � � ���^_X)H']DK$McGVOiS¤XVgRHDMCK*^_XVODJLOiSVg�UR^_XVJn�v��KCg�KCER��X

ODER[`W£ODE£GVU�K¤MCODSISVK$XYg�ODE9��^`ERQ7��^_SIK McGa��K MPOiJLg9O�XY^`GV^_ODE ê r�¢ � a z � { ì�b c�b ^µî¦yDï�O�eZ� ��N��OiSNK ©�T�^_]�H�[_KCE�GV[_WD��ODE~GVURK
MPOiSVSIK XVg�ODER��^_E�Q)U$�SIKCQiT�[_HDSqe%H�JL^`[_W	å �Öê,V�W ¡CíCí íC¡ VYX[Z]\ ï�O�edMPOiE�QDSIT�KCE9MPK XmO�ed� ���pZ^\GIU U � y ¢Jy(HDER� VYfØ� é¤t
r%14O�GI^_MCK2GVURH�G#U�KCSIK0GVU�KNM HDXVK�y ¢Jy � «m^_X4H�[�XYOLH�[_[`O�p6K ��t zmuvU�KCSIKPeoOiSVK0p6K0pZ^_[_[�TRXVK2GVU�KdE�ODGIH�GV^_ODE�� f eoOiS � Zj\ � � t

×RODS=HDSVhR^\GISIHDSVWU$�SIKCQiT�[_HDSZe%H�JL^_[`Wnå ODe;MPODERQDSIT�KCERMCK XZODe;� ���pZ^`GVU�U � ¼���� f pZ^_[`[|��K E�O�GIKdGVU�KLMP[_ODERKaMPOiERXY^�XYGV^_E�Q
O�e;HD[`[�ODg�KCS�H�GI^`OiERX#ODe|À§g�SIK XVKCSI]�^_E�Q k f ro^�t Kit`��� f	� À h � f zPt=Â~KaERO�GVKaGVURH�G0^_E*]k^_KCp O�e = KCJLJ!H)½�t ¼R�ReoOiS#GIU�KqM HDXVK
U � y ¢JyYxÆ«mpK2URHÕ]iK � f � � f t

u�O¤^_Ek]DK XYGV^_QiH�GVKd^_ERMP[_TRXV^`OiERX0H�JLODE�Q�GVU�KqMP[_ODE�K$X�� f eoOiS=]�H�SI^_ODTRXZå�H X4pKmE�KCK$�*XYOiJLKde%HDMPGIX=ODE�GIU�K XVKaMP[_ODERK X t4Â~K
pZ^_[`[�TRXVKNGVURKmE�ODGIH�GV^_ODE�� �f eoOiS4GIU�KmXVKPG2O�e;HD[`[�XYTRS%¶jK$McGV^_]DKmODg�KCS�H�GI^`OiERX#^_E�� f t0?®e � !~3»ER� � ��a�9GIU�KCE£?FJ � pZ^_[_[�XYGIHDER�
eoODS4GVU�KmSIHDE�QDKdODe � ��pZUR^`[_Ka^`e V ^_X=H�MPOiE�QDSIT�KCE9MPKNODe � ��a�9GIU�KCE �2KCS V pZ^_[`[(XjG�H�ER�7eoOiS#GIU�Kah�[_O�M�¨)ODe V MPODE�G�H�^_E�^`ERQ ì
roh�O�GIU*H�SIKdXYT�h9XYgRHiMPK$XvO�e � ��2zct?®e�eoOiS4XVODJLKdKC[_KCJLKCE�G�X � W ¡Cí íCíP¡ � � Zj\ !n3;ER� � ��ëpKdU9HÕ]DK � � Zj\a��jW � a � yNH�E9� � �a � � a �
� a����=�¦ì eoODSvH�[_[ ìCb+c ¡�� b � î~yi� c �� �9��GVURKCE�GIU�KCW!pZ^_[_[�h�K2MCH�[_[_K �aÚ�á�Ó`Í �|Ó�Ë�Ð#Û�Í ÒI��Û ��ÛÕß9á�Ü�Ó�ÙkÐ�àNÚ(ÛkÒ®Ðcß:Ò�ËvËCÌDàqàLÓ_ß?�nÌ Ú
Ò®Û¤yit
;�k�	�ª� ��A%@���A6} P<> � �� ;�P#9�@CB�=�> P#Z8= OMP<B�L*=�N8Bq98DRQ,PON,> N87"L�MR9SN�P[N8Q,P,7#9�@CBc=�>	Pq@mP,DtZv¢ T�98B[Z�D P,>�å � ê�V W ¡ íCíCíC¡ V�� Zj\ ï
;�P\9�UkHo7�PvEfgiDt987)U,9�O0=�Dn?CN�U�N�N�BYEf7*g P,BqN�P L[N�U � ���r�U � ¼�z<z 5 N�7 ìCb@cib  »îny�D P,>)� a � �2KCS 	 ê,V � { ì-b � b  »înyi¡ ����
c ïfT	98BqZVMqgi>�� f � �2KCS V f z

r�w�t_y ì t ^Ïz�� f N�N�B�>o98=�B L�98D�D�NOM�P<7�9�>d=�N�B�L�UO7�N,OÖÀ KhG�N,L P 7�98BkE<P:GR9 L Z8= OMP,B L*=�N8B D P L�L:>WGR9�B¦��^`JL� W � í íCí �
��^_J � � Zj\ ` G�N8KiP<Q,P,7OTqU N87b98Bc?eP,D P OMP,Bc> � !n3»ER� � �� K�=�>WGL?FJ � � � W KiP�G�98Q,P � '!  � ( �!�� f z

r�w�t_y ì t ^_^�z 5 N87b9�7<;,=�>�7�9�7*?�P,D P OMP,Bc>�L � !73;ER� � ��!T]'�î � (d  � *M!�� f = Ub98BqZeN�B�Dn?�= UZ?FJ � � � f z
r�w�t_y ì t ^_^`^Ïz VYf = Lb9 O�9 �f= O�98D�N�N8BYEf7*g P<B[N�P�N�U!>�G P09�D E P+;<7�9)r%�N�	� �f z+z
r�w�t_y ì t ^_]�z
� f N�N8B�>o98=�B Lb98B`NOM�P<7�98>�=�N8B � �a��jW � a ' a L*g�N.G�>�G�98> �1W ¡Cí íCíC¡ � � 9�7�PsM�98=�7*K�= L/PCN87*>WG�N.E N8B[9�D�=eZ<P O�M�N�>	P<B�>IL

=�B)3;ER�v� �� L*g?O-O�=�BYEjg/M:> N!yfTX98B[ZN?FJ � � � � f T�?FJ � a  �� f´� � a U N87b9�D�D ìCb@c"b  Nî²ykz
r�w�t_y ì t ]�z 5 N87)P<Q,P,7*? N.M P,7.98>�=�N8B � Êa��jW � �a ' a !�� f LOg�NOG >�G�98> � �W ¡ íCíCí ¡ � �Ê 9�7�PjM�98=�7*K�= L/P&N87*>WG�N.E N8B[9�D!B N�B� P,7�N

=eZ P/O�M�N�>	P<B�>IL\=�B!3»E9� � �� L*g?OnO0=�BkE�g/M�>	Nmy�TC98BqZ0?FJ � �Ê � � f T�KiP�GR9�Q PvÈ b  R`RUOgi7*>WG�P<7ROCN�7�P*T�= U6È �  RT�>WG�P<B�>�G P,7�P
P��f= L*>IL!9VM�P<7RO�gi>v9�>d=�N�B ( !nç � K�=�>WG!?FJ � �a  J� f � � a ! U N�7098D�D ìCb+c b  Nî�yYz

� 7�N1N�U,z r%wRt`y ì t ^�z � O�GIU)g9H�SVGIXvO�e�GVURKNMP[�H�^_J¥H�SIK2K HDXVWLGVO�M�URK M�¨�hkW!GIU�KN��KPf9E�^\GI^`OiEnO�e�� f t
r�w�t_y ì t ^_^�z uvU�K)ODg�KCS�H�GV^_ODE9XNO�evGIU�K�eoOiSVJ '�î � (�  � *~H�SIK¤MP[_K HDSV[_W£XVT�S�¶jK MPGV^_]DK´r%^`Eªe%HDMcG$�(^_��K JLg9ODGVKCE�Gczc�;XVO�GVURK

MP[�H�^_J eoOi[`[_O�p#XvhkW¤HLXjGISIHD^`QiUiGVeoODSIp6HDSI�¤H�g�g�[_^�MCH�GI^`OiE)ODe = KCJLJ!H!½�t_yLr�½�t_yDt ^`^Ïzct
r�w�t_y ì t ^_^`^Ïz�É[`K$H�SI[`Wi��å�Wk^_KC[���XZHL��^`SIK MPG4��K MCODJLg�OiXV^\GI^`OiE

� ���� V f � � ����S� f � � W �S� f�� íCíCí � � � Zj\ �S� f í

×�^\¬�^_E�Q*H7]DK$McGVOiSNXYg9HDMPK!� �
� � rIUk�� m¡V¢~z=pK!QiKPGNH�E¯^�XYOiJqOiSVgRU�^_XVJ � {V� ����f� f¦� � ���� VYf � � �

�
� � rIUk�� m¡I¢£z �

MCHDSVSIWk^`ERQ´å¥^_E�GVO£GVU�K*XYGIHDER��HDSI�+U$�SIKCQiT�[_HDSNe%HDJq^_[_W	O�e2MPODERQDSIT�KCERMCK XmODE�� �
�
� t � W = KCJLJ!H~½�t`y¯r�½�t`yit ^_^`^ÏzPr�Hiz VYf ^_X

H�MPOiE�QDSIT�K ERMPKLO�e6GVURK¤XYTRS%¶jK$McGV^_]DK�HD[`QiKCh�S�Hn� � r��N��� �f zctn5k^`E9MPK!GIU�K�ODg�KCS�H�GI^`OiERX2O�eZ�ÖHDSVKLKP¬�HiMcGV[_W*GIU�K¤XVT�S�¶jK McGI^`]iK
g�OD[_W�ERODJL^_HD[#ODg�KCS�H�GI^`OiERX!ODeq�`���C���4��b�

��sg�SVK$XYK SV]k^_E�Q k f �#H�ER�ÆXV^_ERMPK VYf ^_X)H'MPODERQDSIT�KCERMCK�O�ed� ��a�Z^`G¤^�X�E�ODG¤URH�S��
GVO*XVKCKqGIURH�GdGIU�K!ODg�KCS�H�GI^`OiERX2O�e6GVU�K�©�T�ODGV^_KCE�GNH�[_QDK h�SIH7��� VYf H�SIKLKP¬�HDMPGV[_W�GVU�K�XVT�S�¶jK MPGV^_]DKLg9Oi[`WkE�OiJL^_HD[|ODg�KCS�H�GV^_ODE9X
O�e2�\��� ���_�4�� ��� � �%� r

���� VYf zNg�SVK$XYK SV]k^_E�Q k f����� t8G*H�¨k^_E�Q�TRXVK�O�e = KCJLJ!H´½�t_y*r�½�t`yit ^_^`^ÏzPr�M zdeoODSdGIU�K¤]iK McGIODSaXVgRHiMPK!^�XYOD
JLODSIg�U�^�XYJ � pK¤MCODERMC[`T9��K!GVU9H�Gm� � V f ^�XN^�XYOiJLODSIg�U�^�M���T�ER��K S � ��GVO�GIU�K¤SIK ��T9McGaODedrIUk�Iç]l zO� � � pZUROiXVK!ODg�KCS�H�GV^_ODE9X
H�SIK7KP¬�HDMPGV[_W	H�[_[vXVT�S�¶jK MPGV^_]DK)GVKCSIJÖOig9K SIH�GV^_ODERXmO�eLr�Uk�Iç lPz � � � pZU�^�M�U²HDSVKnXY^_JaTR[\G�H�E�K ODTRXV[`W'g�OD[_WkE�ODJL^�H�[vODg�KCS�H�GI^`OiERXmO�e
�\��� ���|���� � r

�
�
� zPt»ð#KCE9MPK=GVU�K2ODg�KCS�H�GI^`OiERX6O�e�GIU�^�XZH�[_QDKChRSIHmH�SIK4KP¬�HiMcGV[_W�H�[_[�XVT�S%¶jK$McGI^`]iK4GIKCSIJ ODg�KCS�H�GV^_ODE9X;ODe�GVURK2HD[`QiKCh�S�H

r�Uk� �Nz � � � pZURKCSIK(�ØMPODE9XY^�XjG�XZO�e»HD[`[�XYT�S�¶jK MPGV^_]DKNTRERH�SIW¤g�OD[_WkE�ODJL^�H�[�Oig9K SIH�GV^_ODERXZODev�\���C�:�(� � �
�
� t6?®G0^_X4pK [`[�¨�ERO�pZEnGVURH�G

GVURK$ �FH�SIWNODg�KCS�H�GI^`OiE�� � �� � ¸ ^_�b¡ íCí íC¡Y^��kº�GIODQiKPGVURKCS|pZ^`GVULGVURKZT�ERH�SIWNOig9K SIH�GV^_ODERXC� � WY\������ � Zj\ � ¸ ^��b¡Cí íCí ¡Y^��kº9H�E9��� � � ¸ �:¡Cí íCíP¡��iº
r���!��Nz 3 H�[_[:O�ebGVURKCJ¥XVT�S�¶jK McGI^`]iK#GIKCSIJ ODg�KCS�H�GV^_ODE9X;ODe;r�Uk�+�Nz*� � � 3 QiKCE�K SIH�GVKZGIU�KdMP[_ODE�K=O�erIUk�+�Nz*� � � t|ð#K ERMPK2��� VYf
^�XZ^_XVODJLOiSVg�UR^_M4GVO�HDEnHD[`QiKCh�S�HaGVKCSIJ¥K$©�T�^`]�HD[`K EiGvGIO*r�Uk�+�Nz*� � � t5�^`ERMCK2GVU�KdTRERH�SIW¤H�[_QDK h�S�H)rIUk�+�Nzv^�XZXY^_JLg�[_KD�R^`GIX#JLH�GVSI^\¬
g�O�pK SLrIUk�+�Nz*� � � ^�XdH�[�XVO7XV^`JLg�[_KD��^`JLg�[_Wk^`E�Q7GIURH�Ga� � V f ^_XdXV^`JLg�[_KDt!uvUkTRX V f ^�XdH¤J!H�¬�^_J!H�[»MPOiE�QDSIT�K ERMPKmO�e6�´��HiX
pvHDX6GVOLh�Kdg�SIO�]DK ��t

y w



r�w�t_y ì t ^_]�z 5kK [`K$McGI^`E�Q�XVT�hRXVgRHDMCK X � a O�e#� a pZ^\GIU � a � � a � � f p6KLQDKCG2Hn��^_SVK$McGN��K$MPODJLg�OiXV^\GI^`OiE � �� � � W��
íCí í � � � Zj\�� � f tª×�OiSqGVU�K7KCER��ODJLODSIg�U�^�XYJ!X � W ¡ íCíCíC¡ �6� Zj\ ¡ �6� g�SVOD¶jK MPGV^_E�Q´OiEiGIO´GIU�K�XYTRhRXYg9HDMPK$X � W ¡ íCí íC¡ � � Zj\ ¡O� f
SIK XVg9K$McGV^_]DK [`Wi��H�[_[bSVK$©�T�^`SIKCJLK EiG�XZH�SIK0XIH�GI^_XYfRK$�bt

r�w�t_y ì t ]�z = KPG�
~h�KaGIU�K)rI d �yÕz®FH�SIW)Oig9K SIH�GV^_ODE*MCODERXYGVSITRMcGIK ��^_E²r�w�t_y ì t ^_]�zc�:H�ER��
 � HDEªroÈ) �yÕz®FH�SIW)Oig9K SIH�GV^_ODE
� Êa��jW � �a ' a XIH�GI^_XYeoWk^`ERQ)GIU�KLSVK$©�T�^`SIKCJLK EiG�X2��K XIMPSI^`h�K �~^_E�r�w�t_y ì t ]�zct�É[_K H�SI[_WD� 
�¡�
 � H�SIKmOig9K SIH�GV^_ODERX0O�e6GVURKLHD[`QiKCh�S�H7�
MPOiERXV^_��K SVK$�¤^_E)GVU�Kdg�SIOkO�e�O�eZr%w�t_y ì t ^_^_^�zPt(uvURKNMPODSISIK XVg9OiER��^_E�QmOig9K SIH�GV^_ODERX6ODe���� VYf H�SIK

$
�r_( W  J� f ¡Cí íCíP¡�( �  �� f z �
�
�
a��jW

� a r�( a  �� f z HDER� $
:��r_( W  J� f ¡Cí íCí ¡ ( Ê  J� f z �
Ê
�
a��jW

� �a r_( a  J� f zcí

2 hk]k^`OiTRXY[_WD� $
¯H�E9� $
 � H�SIKN^_��KCJLg9ODGVK EiG2ODg�KCS�H�GI^`OiE*��KCg�KCE9��^`ERQ)KC¬�HiMcGI[`WnODE*GVU�K ^`S=fRS�XjG  R�:SIK XVg�t0È']ÕHDSV^�H�hR[`K$XCt=?FE*GVURK
^�XYOiJqOiSVgRU�^_M¤MPODgkW¯O�e4� � VYf T�ER��K S � GIU�KCW'H�SIK)HiXVXV^_QDE�K$�~GVO£XVODJLK¤GVKCSIJÇODg�KCS�H�GI^`OiERXNODemr�Uk� �NzO� � � pZ^`GVUªGVU�KnXIH�JLK
g�SIODg�KCSVGV^_K X t¦5k^`E9MPK�KC]iKCSIW'GVK SVJ°ODg�KCS�H�GV^_ODE�O�e!r�Uk� �NzO� � � ��K g9K ER��X!OiE�H�G�JLOiXYGM 	]ÕHDSV^�H�hR[`K$XC�6pKnQiKPGLGVURH�G�È b  Rt
5kT�gRg9O�XYKqÈ �  9��H�ER�*ODJL^\G0GVURKmf�McGV^`GV^_ODT9X=]�HDSV^�H�h�[_K�' � eoSVOiJ $
�¡ $
 � H�ER�*eoSVOiJ·GVU�K!MPOiSVSIK XVg�ODER��^_E�Q!GIKCSIJ�ODg�KCS�H�GV^_ODE9X
O�e#rIUk�+�Nz � � � t45k^_ERMPKqH�EkW�Gjp6Oe D®HDSVW)^_��K JLg9ODGVKCE�G=GVKCSIJ·ODg�KCS�H�GV^_ODE9XZO�e#r�Uk� �Nz � � � ��KCg�KCER��^_E�Q)ODE*H�[_[�ODe(GVU�K ^`S=]ÕHDSV^�H�hR[`K$X
H�SI^�XYK4eoSVOiJ K HDM�U)O�GIU�KCSvhkW!g9K SVJmT�GV^_E�Qq]�H�SI^_HDh�[`K$XC�kp6K=QiKPG6GVU�KdXIH�JLK=eoODS $
�H�E9� $
 � t(uvUR^_XZMCODERMC[`TR��K XGVU�K0g�SIOkO�e�ODe�GVURK
[_KCJLJ!H�t �

14O�p p6KaHDSVKN^_E´H!g�OiXV^`GV^_ODE�GIO¤��K XIMPSI^_h9KdGIU�KaJ!H�¬k^_J!H�[�XYT�h:MP[_ODERK X=O�e(À�t=5k^_ERMPKaÀ ^_X#fRE�^`GVKC[_WnQDK E�KCS�H�GIK �b�9KC]DK SVW
g�SIODg�KCS6XYT�h:MP[_ODERK4O�ebÀ�^�X6MPODE�G�H�^_E�K �!^_E¤HaJLH�¬�^`J!H�[�ODERKDt(uvU�^_Xe%HiMcGpZ^_[_[ReoOi[`[_O�p¦H�[�XYONeoSVOiJâGIU�K4gRSVOkO�e�ODebGVU�K=GVURKCODSIKCJ
h�KC[_O�pdt
3�4 �k�R���k� ��A%@�@9A �qG�P�O�9 �S= O�9�D]L*g�;ON,D N�B P L�N�U6À 987�P�>WG�PXU N8D�D N�K�=�BYEY^

r�Hiz �  � � U N�7b98B)P<D P/OCP<B�> � !n�!T"N�7
����U N�709eN�B P<H�Z8= OMP,B LO=�N�B[9�D]L*g�;RL�M�9fN�PV� N�UZ� ��b`

r%h9z �(Oi[�r 4 ��0zCU N87�9MO�9 �S= O�9�D]L*g�;<7*=�BYE�5 N�UZ3»ER�Z� ��!`
r�M z � f U N8709�UkHo7�PvE�giDt9�7CU,9,O�=�Dn?Nå N�UbN�N8BYEf7*g P<B[N�PRL�N�U4� ��rK�=�>�G U � y ¢Jy�9�B[Z VYf´� éj`
r��Rz � f U N�709�UkHo7�P�EfgiDt9�7CU,9,O�=�Dn?Nå N�U0N�N�BYEf7*g P,BqN�PRL�N�U#� ��rK�=�>�G Ubx y ¢�ytz

�qG�P�N<D N8B PRL!Dn= L*> P.ZA9f;�N8Q,P�987�P#M�98=�7*K�= L/P�Z8= L*>�=�B[N<>vz
� 7�N1N�U,zØ×�ODS#H!XVT�h:MP[_ODE�K � ODe�ÀâGVU�KdSI^`ERQqODe�GIU�KNH�[_QDK h�S�H)r��N� � z6pZ^_[`[�HD[_XVOqh9KN��K E�O�GIK �7hkWe5��=t
×�^_SIXYGmp6K¤g�SIO�]DK�GVURH�GmKC]iKCSIW£gRSVOig9K SqXVT�h:MP[_ODE�K � ODe#Àµ^_XLMPOiE�GIH�^_E�K$�¯^`E²ODE�K)O�eZGVURK7MC[`OiE�K X)r%Hiz	0:r��Rzct = KCGmTRX

MPOiERXV^_��K SdGVURK¤H�[_QDK h�SIHn� � r��N� � zc�(pZU�^�M�U'^�XNODhk]k^_ODTRXV[`W£XYK Jq^`FH��!E�K!pZ^`GVU	SIK XVg9K$McGNGIO � ��a�(H�ER�'HDg�g�[_W~uvURKCODSIKCJ
«�t_yDt~.4XIXYTRJqK¤GVURH�G7r�«�t_yDt Hiz2U�Oi[_�RXNeoOiSq�´�(GVURH�Gm^�XC� '*îd(L K*+! � t£?®Gq^�XmE�O�GqURH�S��~GVO~XYK K£r%MPejt�¸`y ¼�º��Z¸`y/.DºÏzdGVURH�G
^_E´GIU�^_XaMCHDXVKLH�[_[�Oig9K SIH�GV^_ODERX � Ê Zj\a��]W	� a ' a pZ^`GVU � W ¡CíCí íC¡ � Ê Z]\ !@5 � H�ER� � Ê Zj\a��jW	� aZ� yqh�KC[_ODE�Q7GVO � tquvURKCSIKPeoODSIKD�b^`e
5 � � 3»ER�Z� ��a�9GIU�KCE~��^�X=XV^_JqgR[`Ki�:XVO � � É[`O»�¿^_X4ODE�KmO�e|GIU�KqMC[`OiE�K X4O�MCMPTRSVSI^`ERQ!^`E~uvU�KCOiSVK J·wRt 2Rt = OkOD¨k^_E�Q¤H�G
GVURK!^`ERMC[`T9XY^_ODE¯SIKC[�H�GV^_ODE9X0HDJLODE�Q7GVURK XVK�MP[_ODE�K$X2pK!XVKCKLGVU9H�G � ^�X2^`E9MP[_TR��K �~^_E'ODE�KLODeGIU�K�MP[_ODE�K$X2^`EÆr�Hizct¤?®e 5�� ^_X
H7g�SIODg�KCSNXVT�h�SI^`E�QnODev3;ER� � ��a��GIU�KCE&5��Ø� 5ØeoODSNXVODJLKLJ!H�¬�^_JLHD[|T�E�^`GIHDSVW~XYT�hRSV^_E�Q�5 O�eZ3»E9� � ��a��pZU�K ERMPK!^`GN^_X
ODhk]k^_ODTRX6GIURH�G � �¦�(OD[ir�4 ��0zPt#5kT�g�g�OiXVK2GVURH�Gmr�«�t`yit h�zvU�OD[���X#eoODS4�´�9XIHÕW V ^_X=HLE�ODE�GVSI^_]�^�H�[�MPODERQDSIT�KCERMCK2O�e»�µpZU�^�M�U
^�X#H!MPOiE�QDSIT�KCE9MPK2O�e � ��Nt#É[`K$H�SI[`Wi� V ^�X4H!MCODE�QiSVTRKCERMCK0ODe�GIU�KaHD[`QiKCh�S�Hnr%�N� � ¡�'�î (d @*kzvHDXZp6KC[_[�t6ð#K ERMPKdGIU�KaMC[`OiE�K
� � O�e�GVUR^_X#HD[`QiKCh�S�Hq^_X4HLg�SVOig9K S#XYTRh�MC[`OiE�KdO�e�ÀØMCODE�GIHD^`ER^`E�Q � �RHDER�)GVU�KaXIH�JLKdH�SIQDTRJqK E�G4HDXvh�KPeoODSIKNH�gRg�[`^_K XZeoODS � � t
×�^`E9H�[_[`Wi��^`eNr�«�t_yDt M zdODS¤r�«�t_yDt �Rz0U�OD[���XNeoODSa�´��GIU�KCE	hkW = KCJLJ!H�w�t ñn^`Ga^_XmMP[_K HDSdGVURH�G � ^�XaMCODE�GIHD^`E�K$�~^`E'OiE�K!O�evGVURK
MP[_ODERK Xv^_E¯r�M z6OiSNr%�RzPt

u�ONg�SIO�]DK6GVURK4J!H�¬�^_JLHD[`^`GjWmHDER�qGVURK=��^�XjGI^`E9McGVERK XIX»O�ebGIU�K4MC[`OiE�K X;[`^�XjGIK �L^_E!GVURKZGVU�K ODSIKCJ�^\G6XYT���MCK X|GION]DK SV^`eoWmGVURH�G
E�OiE�KaODe|GVU�KLMP[_ODE�K$X=HDSVKmMPODE�G�H�^_E�K �n^_E£HDE�WnODGVU�K S4ODERKDt0?®G=^�X0XYGVS�H�^_QDU�GVeoODSIp6HDSI�¤GVO7M�U�K M�¨)GVURH�G=GIU�KCSIKa^�X=E�O¤^_ERMP[_TRXV^`OiE
H�JLOiE�QdGjp6OaMP[_ODE�K$X;^`e�h�O�GVU)H�SIK#O�ebGjWkg�Kqr�Hiz|OiS=r%h9zct � W = K JqJ!HNwRt ñdGVU�K2XVHDJLK#U�OD[���X^\e�h�O�GIU)MC[`OiE�K XH�SIK#O�ebGjWkg�Kmr%M$zct
?FER��K K �b�bHDE�W)Gjp6O¤MP[_ODE�K$X#ODe|GjW�g�K)r�M z4H�SIKN^_XVODJLOiSVg�UR^_MD�9H�E9�nU�KCERMCKmMCODE�GIHD^`EneoOiS=K$HDM�U�È~GVU�KLXIH�JLK¤rÏf9E�^\GIK��¾znEkT�Jah�KCS
O�e(È:FH�SIW!ODg�KCS�H�GV^_ODE9XC��GVURKCSIKPeoODSIKdH�E7^`E9MP[_TRXY^_ODE7^_JqgR[`^_K XZK$©�TRH�[_^\GjWit

= KPGmT9XmMCODERXV^_��KCSNE�O�p�Gjp6O´MP[_ODERK XNODeZGjWkg9K~r%�RzP�»XVHÕW � f H�E9� � f
�
�»HDER�'HDXIXVT�JLK!GVURH�G � f � � f

�
t´ð4KCSIK�å �

ê,V�W ¡CíCí íC¡ V � Zj\ ï´^�X¤H@U$�SIKCQiT�[_HDS �6pZU�^_[`K´å � � ê,V �W ¡Cí íCíP¡ V � �
�
Zj\ ï´^�X¤H%U � �SIKCQiT�[�H�SLe%H�JL^_[`W�O�eNMCODE�QiSVT�K ERMPK$X!O�eN� ��Nt

.4XN^`E = K JqJ!Hnw�t_y ì �bGVURK�MPODSISIK XVg9OiER��^_E�Q)XVT�hRXVgRHDMCK XdHDSVK�� W ¡CíCí íP¡O� � Zj\ ¡O� f HDER��� �W ¡ íCíCí ¡O� ��
�
Zj\ ¡O� f

�
��SVK$XYg�K MPGV^_]DK [`Wit

.#gRg�[`Wk^_E�Q = KCJLJ!H¤wRt`y ì p6Ka]DK SV^`eoW)GVURH�G0å � å � t0×�^_SIXYGV[_WD��eoSIODJÁr%wRt`y ì t ^`^ÏzZp6KaQiKPG=GVURH�G�� f �w� f
�
�bH�E9��GVURKCE�eoSIODJ

r%wRt`y ì t ^`^_^Ïz�GVURH�G�� f � � f
�
t�1#O�pd�$h�WLr%wRt`y ì t ^�zP�$��^`J � W b ��^_J � �W �ÕpZU�^�M�Ud^`JLg�[_^`K$X�GIURH�G�U � y � W �S� f y b y � �W �S� f

�
y � U � t

×�TRSYGIU�KCSIJLODSIKD�D^_E�]k^_KCpÆO�e;r�w�t_y ì t ^_]�z|H�ER�´r%w�t_y ì t ]�zP�Dp6K4URHÕ]iK$ b  � t»5k^`E9MPK�U � y � f y � B X � rIU � z � ��y � f
�
y\��p6K4MCODERMC[`TR��K

yÕ¹



GVU9H�GnU � U � HDER�% �  � t£uvUkTRX �»H�Q�H�^_E~J!HD¨�^_E�Q£TRXYK¤O�ear%wRt`y ì t ^`]�zdHDER�¦r�w�t_y ì t ]�z2p6K)XVKCK!GIURH�G ê � W ¡Cí íCíP¡*� � Zj\ ï �
ê � �W ¡Cí íCí ¡O� ��

�
Zj\ ïi��ODSZK$©�T�^`]�HD[`K EiGI[`Wi��å � å � t

?®G!SIKCJ!H�^_ERXaGVO¯MPODE9XY^���KCSL^_ERMP[_TRXV^`OiERXqpZU�KCSIK�GIU�K7GjpO¯MP[_ODERK XqH�SIK)ODe=��^���K SVK EiGqGjWkg9K$XCt²uvU�K�MP[_ODE�K$Xa^_E r%h9z 0br%�Rz
MPOiE�GIH�^_E'H�[_[;MPOiERXYGIH�E�G�XNH�ER�¯HD[`[|GISIHDERXV[_H�GV^_ODERX ��GIU�KCSIKPeoOiSVK�H�MC[`OiE�K!O�e6GjWkg9K´r�Hiz2ERKC]DK SaMPOiE�GIH�^_ERXdH�MC[`OiE�K!O�e#��^���K SVK E�G
GjWkg9Kit;5k^_ERMPK=GVU�K2SI^`ERQmODe�K HiM�U)MP[_ODERK=^_E~r%h9z^_X 5 HDER�!GIU�K2SV^_E�QqO�e�K ]DKCSIW!O�GIU�KCSvMP[_ODERK=^_E¤GIU�K2[`^�XYGv^�Xv3»ER� � ��m�kHLMC[`OiE�K
O�e�GjWkg9K�r%h9z6E�K ]DKCS#MCODE�GIHD^`E9XZHqMC[`OiE�K2O�e|��^���K SVK EiGZGjWkg�KDt;×RODS#HLMP[_ODERK � O�e�GjW�g�K�r%M$zGVU�KNHD[`QiKCh�S�H7r%�N� � zZ^_XZXYGVSIODE�Qi[`W
.#h�KC[_^�H�E���pZU�^_[`KaeoODS#ODGVU�K S=MP[_ODERK XZGIU�KmMCODSISVK$XYg�ODE9��^`ERQLHD[`QiKCh�S�HDXZHDSVKdERO�G0XYGVSIODERQD[_W).#h�KC[_^�H�E	r%MPejtar%wRt`y ì t ^�zVzc�9GVU�K SVKCeoODSIK
H�MP[_ODERK�O�evGjWkg9K£r%M zdE�KC]iKCSaMCODE�GIHD^`ERXaH�MP[_ODE�K!ODeZ��^ �:KCSIKCE�GNGjWkg�KDt�×�^`ERHD[`[_WD�(H*MC[`OiE�K!O�evGjWkg9K£r%�Rzd��O�K$XNE�ODGmMPOiE�GIH�^_E
GVURKqOig9K SIH�GV^_ODE8'nî&(a J*9��H�E9�´U�K ERMPKLH�EkW*MC[`OiE�KmODe;GjWkg�K7r�Hiz=ODS!roh�zct 2 h9XYK SV]k^_E�Q�GIURH�G2GVURKLHDERH�[_ODQiT�KaODe0r�w�t_y ì t ^_^`^Ïz
H�E9�²r�w�t_y ì t ^_]�z=U�Oi[_�RX4eoOiS2GVU�K�MC[`OiE�K�� f eoOiSdKC]iKCSIW8U$�SIKCQiT�[_HDS4e%HDJL^`[_W*å�O�e6MCODE�QiSVTRKCERMCK X0O�e � ���pZ^`GVU%U � y ¢Jy:HDER�
V f � é¤��HqXV^`JL^_[_HDSvHDSVQiT�JLKCE�G6HiX6^`E)GVU�K2g�SIKC]k^_ODTRXgRHDSIHDQDS�H�g�U¤XVU�O�p#X;GVURH�G�� f �� � f

�
eoODSZHDE�W U � ®SVK QDT�[�H�Se%H�JL^_[`W�å �

O�e|MPOiE�QDSIT�K ERMPK$X;ODe � ��ëpZ^`GVU�U � x y ¢�yÞt �
2 E�KmJL^`QiUiG2g�OiXVKNGVURKmg�SIODhR[`K J·ODe;��KPGIKCSIJL^`E�^_E�Q7H�[_[�J!H�¬k^_J!H�[(XYTRh�MC[`OiE�K X=O�e»K$HDM�U´MC[`OiE�K��¥pZU�^_M�U´^_X=GVURKqMC[`OiE�K

O�e;H¤XY^_JLg�[`KqH��!E�KqH�[_QDKChRSIHR�RXYK KNGIU�Km��K$XVMCSV^_g�GI^`OiE�^`E´uvURKCODSIKCJ�w�t 2*r%E�O�G¶jTRXjG0GVURKaJ!H�¬�^_JLHD[�XVT�h:MP[_ODE�K$X#O�e|À���pZU�^�M�U
H�SIK0^`E7XYOiJqK2XVKCERXVK4GIU�K � [�H�SIQDK$XjG H�MC[`OiE�K X6ODe�GVURK XVK=¨k^_ER��X�zct».4XZH�GGIU�K2h9K QD^_E�E�^_E�QqO�e�GIU�K2g�SIO�ODe�O�e�uvU�KCOiSVK J§w�t_yDyD��ODERK
MCHDE)K$HDXV^`[_W¤��K SV^_]DK0eoSIODJ¥uvURKCODSIKCJ·«�t_y0HDER�nuvU�KCOiSVK J¥w�t 2NGIURH�G#K ]DK SVW�gRSVOig9K SvXVT�h:MP[_ODE�KdODe���pZU�K SVK
rjyÕz�� � �

	
eoODS#HLMPO�XYKCG#çªO�e|HLXYTRhRXYg9HDMPK2ODe � ��a��OiS

r�«iz�� � � � eoODS#HLXVT�hRXVgRHDMCKb� ODe � ��
^�XZMPODE�G�H�^_E�K �)^`EnOiE�K2O�e�GVU�K2eoOi[`[_O�pZ^`ERQLMC[`OiE�K X {

r�H�y$z �
	 �

eoODS#H!MCOiXVKPG4ç � ODe(HLXVT�hRXVgRHDMCK0ODe�� ��ëpZ^`GVU���^_Jër�ç � î'ç � z � y ª��^_J r�ç~î¯ç»z6^_EnMCHDXVK!rjyÕzc�
r�Hi«Dz �

	
eoODS#HLMPO�XYKCG#çªO�e|HLXYTRhRXYg9HDMPK2ODe � ��ëpZ^`GVU*ç£î¯ç � �L��ODS

� �
�
eoODS#H!XVT�hRXVgRHDMCK!� � O�e � ��ëpZ^`GVU���^_JL� � � y 	��^_JL� ^_E�MCHDXVK!r�«izc�

r%h9z�� h �(OD[Dr 4 ��=zeoODS#HqJ!H�¬�^_J!H�[�XVT�h�SI^`E�QM5 ODe(3;ER�Z� ��N�
r�M z�� h � f eoODS#HCU$�SIKCQiT�[�H�S6e%H�JL^_[`W)å±O�e|MPOiE�QDSIT�K ERMPK$XODe�� ��ëpZ^`GVU�U � y ¢JykH�E9� VYf´� é)�
r��Rz�� h � f eoOiS#HCU$�SIKCQiT�[_HDS6e%H�JL^`[_W¤å�O�e|MPOiE�QDSIT�KCE9MPK X6ODe � ��ëpZ^\GIU�Ubx y ¢�yÞt

ð#O�p6KC]iKCS$�kGVU�KqMP[_ODE�K$XZ[_^_XYGVK$�nU�KCSIKaH�SIKdE�ODG4E�K MCK XIXVHDSV^_[_W�gRH�^_SIpZ^_XVKd^`E9MPODJLgRHDSIHDh�[_KDtv.#E*H�E9H�[_WkXV^�XZO�e|^_ERMP[_TRXV^`OiERX#H�JLOiE�Q
GVURK XVKNMP[_ODE�K$XvJaW�[_K Hi��GIO�H�E7KP¬�g�[_^_MC^\G4��K$XVMCSV^_g�GI^`OiE)ODe�GVURKdJLH�¬�^`J!H�[�XVT�h:MP[_ODE�K$XZO�e��!t

�¤�k"®���������D�k�

¸`yPºN<mt�ð#ODhRh�Wi��>dt?G*M �2K ER�C^_KD�) ���Ð��:Ò%Í$Ì�Ñ ÒVÌ�ÍPÐ=Û,6 ��Ó`ß�Ó�Ò®Ð[�#Ü ��Ð���Ícá�Ë ��ÉOiEiGIKCJLg�ODS�H�SIWnG*H�GVU�K J!H�GV^�MCX ��]DOD[�t;¹�wR��.4JqK S t
G*H�GVU�t;5�OkMDt`�9�»SIO�]�^���K ERMPKi��>dtR?ct`��y$ñ 2<2�t

¸ «ÕºN1at���HDMPOihRXVODE���1at���HDMCODhRXVODE�� �:Ò%Í$Ì�Ñ ÒVÌ�ÍPÐ!Û 6
	ZÓ_ß?��Ë �(ÉOi[`[�t)�;T�h�[�t`��]DOi[�t7¼�¹k��.#JLKCS$t�G´H�GVU�tn5kO�MDt`�(�»SIO�]k^_��K ERMPKi�
>dtR?ct`��y$ñi½Dw�t

¸ ¼�º �Lt��2K$H�SIE�K X ��3#t�Â t �2^�XIXC��G't �»HD[`K SV^_O�GIKD��g�KCS�XYOiERH�[�MCODJLJaTRE�^_M H�GI^`OiE�t
¸ .�ºN.at �2E�OkK h9K [���uvU�K=K ©�TRH�GI^`OiERH�[�MP[�HDXIXYK$X»QiKCE�K SIH�GVK �LhkWLXY^_E�Qi[`K4eoT�ERMcGI^`OiERH�[_[_WqgRSVK$MPODJLg�[_KPGIK4H�[_QDK h�S�HDX �
�£Ðcà�� �4à�ÐcÍ�

�´á�Ò���� �9Û�Ñ�� ��� rYy ñ<2i½DzP�kE�ORt»¼i¼i«�t
¸ ½ÕºN.at�×6t:�»^`¬k[_KCWi�9×RT�ERMcGI^`OiERH�[_[_W7MCODJLg�[_KPGVKmH�[_QDKChRSIHiXZQDK E�KCS�H�GI^`E�Q���^_XYGVSI^`hRT�GV^_]DKaHDER�ng�KCSIJaT�G�H�h�[_KaMP[�HDXIXVK X ���´á�Ò��������

@�@ � rYy ñk¹ ì zP��¼Dw�y 0k¼k¹�«�t
¸ w�ºN.ati×6ti�;^\¬�[_KCWD�iuvU�KZGVK SVE9H�SIWa��^�XVMCSV^_JL^`ERH�GVOiS(eoT�ERMcGI^`OiE!^`ELT�ER^`]iKCS�XVHD[RH�[_QDK h�SIHR� �´á�ÒI��� �#ß�ß�� @ ��@ rjy ñk¹kyÕzc��y$w�¹10:y12 ì t
¸¾¹$ºd?ct�/qti>ZO�XYK Ekh9K SVQ9���#h�KCS6��^_K#eoT�E�¨�GI^`OiERH�[_K �|OD[_[�XjG �H�ER��^_QD¨iKC^`G;^_E¤��KCE!JLK U�SVp6KCSVGV^_QDK E = ODQi^`¨iKCE�r�5kGVSIT�¨�GVT�Sv��KCS6×�T�ER¨i

GI^`OiE�KCE!]iODELJLKCU�SIKCSIKCE �|KCS �H�E9��KCSI[`^�M�U�K ELHDT�ebKCER��[`^�M�U�KCE G*KCE�QiKCE9zP��	=Û � Ú:Ícá�Ô Ý��"»ÐcË��kÛ�ËYÜoÛiÔÕÐcßRË��kÐi����ákÙ���� �Ð$Ù��	4á�Ù�á
�´á�Ò���� �Í �! ÍPÛ�Ù��"� �Ð$Ù � � rYy ñk¹ ì zP��ñ 0kñi¼�t

¸ 2�ºd?ct:/qt9>ZO�XYK E�h�KCSIQR�9×�T�ERMPGV^_ODERHD[�MCODJLg�[_KPGVK E�K XIX#ODe»XY^_E�QD[_KdQDK E�KCS�H�GIK �7ODS=XYT�S�¶jK MPGV^_]DKNHD[`QiKCh�S�HDX ��^_E�{ ��Ó_ß�Ó�ÒFÐ �4Ü ��Ð,��Ícá
á�ßbÙ �'Ì�Ü�Ò%Ó¾Ú:ÜoÐ � �9á�Ü�Ì�Ð$Ù$#�Û ��Ó%Ñ~r%�»SIO�M�t�ÉOiE�ejt�5i�CKCQiK �b�dy$ñ�¹�ñizc�4ÉOi[`[_O�©9t G*H�GIU�t�5kO�MDt%�9t � OD[_WiHD^��v]iOD[�tâ«�2R�
14ODSVGVU�Fð#Oi[`[�H�ER����.#J!XjGIKCS���H�Jn�by$ñ 2�yi�kg�g�t»wD¼�½ 0�wi½D«�t

¸ ñ�ºd?ct9/qt9>ZOiXVKCEkh�KCSIQR� -.Nt;5k� KCER��SVK ^���<=KCQiSVK K XvO�e|MP[_ODERK XvH�ER�7SIKC[�H�GI^`OiERXC�'&2ÛkÌDË Ò®Û�ß)(�� �´á�Ò���� � rYy ñ 2i¼izP�R½,.�½ 0�½ 2 ì t
¸`y ì ºa/qt(>ZODT9XVXVK HDT��;ÉODJLg�[_KPGVK E�K XIXN^_E'fRER^\GIK)H�[_QDK h�S�HDXdpZ^`GVUªH£XY^_E�Qi[`K�Oig9K SIH�GV^_ODE����»ÍPÛ�Ñ���4à�ÐcÍ� �´á�ÒI��� �RÛ�Ñ�� @ �

rYy ñDwk¹�zP��y ìDì ñ 0�y ì y$¼�t
¸`yDyPº�G't;5�TR�CT�¨k^��+*vÍPÛkÌ$Ú  ���Ð ÛÕÍYÝ-,�7/0SVTRER��[_KCU�SIKCE���KCS!J!H�GIU�KCJ!H�GV^�XVM�U�K E²ÂÆ^�XIXYK ERXVM�U9H�eÏGVK E�«�.k¹k�v5kg�SI^`ERQDKCSV��|KCSI[_HDQR�

� KCSI[_^`E���ð4KC^���KC[_h�KCSIQR�R14KCp/.»OiSV¨:�by$ñ 2i«�t
y12



¸`y$«Õº = tb5i� H�h -OR� -.Nta5k� KCER��SIKC^���5kÃ[_T�g9K$M�¨k^\�GjWkg9KqMPSI^\GIKCSI^_H�eoODS2©iT9HDXV^`[_^`ERK H�S4eoT�ERMPGV^_ODERX0O�]DK S=H�fRE�^`GVKL��^`JLK ERXY^_ODE9H�[�]DK MPGVOiS
XVgRHDMCKD���;ÜÏÐ ��Ò�ÍcÛ�ß���,Fß�6�ÛÕÍIà�á�Ò�ÓÏÛ�ßRËCÔ�Ð�Ícá�Í �kÐcÓ�Ò ���=Ý ��Ð�ÍIß�ÐÕÒ�Ó � @ � rjy$ñ 2Ry$zc��w ì y 0kw�yiyDt

¸`y ¼�º -.at(5k� KCER��SVK ^�� 2 EqMP[_OiXVK �mMP[�HDXIXYK$X�ODe�©�TRHDXV^_[`^_E�K HDS�eoTRERMcGI^`OiERXC�[" � Ð$Ñ �:Û�ËVÜÏÛiÔPá � �´á�Ò�����( � ��� rjy ì ½Dzrjy$ñ 2 ì zc� .�ñ 2 0�½ ì ñ�t
¸`y/.�º -.at(5k� KCER��SVK ^��c"�ÜoÛÕß:ÐcË�Ó`ß���ß�Ó�ÔÕÐcÍIË�á�ÜF�#Ü ��Ð���ÍcáF7i5 -K JL^`ERHD^`SIK��KmG*H�GVU -KCJ!H�GI^_©�T�K$X�5kTRg -KCSI^_KCT�SIK X �Õ]DOD[�t�ñiñ�� = K X(�»SIK XIXYK$X

��Kd[ H #E�^_]DK SIXV^\G -K2��K�G�ODE�GIS -K$H�[�� G*ODE�GVS -K HD[���y ñ<2DwRt
¸`y$½Õº -.at±5k�CK ER��SIKC^��uvU�K�g�SI^_JLHD[#H�[_QDK h�SIH£M�URH�S�HDMPGVK SV^]� H�GV^_ODE'GIU�KCOiSVK JÖSVK ]k^_XV^\GIK �b�m�#Ü ��Ð���Í�á���ßRÓ�Ô�Ð�Í�ËIá�Ü`Ó�Ë�l � rYy ñDñ�«DzP�

.9yR0kw ì t
¸`y w�º -.atÆ5i�CKCE9��SVK ^��v5k^_JqgR[`K*XVT�S�¶jK McGI^`]iK�H�[_QDKChRSIHiXaURHÕ]k^_E�Q~E�O¯g�SVOig9K S!XYT�h9H�[_QDKChRSIHiXC��(�� �NÌiËCÒ�Í�á�Ü � �´á�ÒI��� �RÛ�Ñ� � �

rYy ñDñ ì zP� .�¼�.�0 .�½�.Rt
¸`yÕ¹$º -.at;5k�CK ER��SIKC^��95k^_JqgR[`KN.4h9K [`^�H�E�H�[_QDK h�S�HDX � (����#Ü ��Ð���Ícá @��b@ rYy ñiñi«DzP�?. ì 2 0 .k«,.9t
¸`y12�º -.at|5i�CKCE9��SVK ^���.ÆMPOiJqgR[`KCGVKCERK XIX»MPSI^\GIKCSI^`OiEaeoOiS»XYK JL^\FH��!E�K#HD[`QiKCh�S�HDX ��^`E�{��;ÍcÛ�ÑcÐ Ð$ÙDÓ_ß?�kË|Û,6�ÒI��Ð��	��ßbÙ ,Fß:Ò®Ð�ÍIß9á�Ò%ÓoÛÕß9á�Ü

�iÝ�àNÚ(Û�ËVÓ�Ì�à§ÛÕß �'ÌDÜ�Ò�Ó Ú:ÜoÐ � �9á�Ü�Ì�ÐÕÙ #�Û ��Ó%Ñ#rIG*HÕWq«�¹10�«Dñ���y$ñDñi«��D5kKCE9��H�^�� ��H�gRHDE9zc�i?j3;33~MCODJLg�T�GIKCS5�OkMC^`KCGjWm�;SVK$XVX �
= OiXZ.#[�H�JL^`GVO�XC�9É6HD[`^`eoODSIE�^�H�� Nt¾5:t .Nt_��y ñiñi«���gRg�t»¼�y1.,0k¼Ry ñRt


 N�Dn?f98= &*B�L*>�=�>dgi> P
��N � L PdU\�\>�>d=�D]9��hBc=�Q P<7�L*=�>d?
�\7�9fZ�=CQ �P<7*>o98B �g ��>	P<7�P��
��� ���<����� � P�E POZ'T � giBYEY987*?

y ñ


