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Abstract

Predator-prey relationships account for an important part of all interactions between species.
In this paper we provide a microfoundation for such predator-prey relations in a food chain.
Basic entities of our analysis are representative organisms of species modelled similar to
economic households. With prices as indicators of scarcity, organisms are assumed to behave
as if they maximize their net biomass subject to constraints which express the organisms‘ risk
of being preyed upon during predation. Like consumers, organisms face a ‘budget constraint‘
requiring their expenditure on prey biomass not to exceed their revenue from supplying own
biomass. Short-run ecosystem equilibria are defined and derived. The net biomass acquired by
the representative organism in the short term determines the positive or negative population
growth. Moving short-run equilibria constitute the dynamics of the predator-prey relations
that are characterized in numerical analysis. The population dynamics derived here turn out to
differ significantly from those assumed in the standard Lotka-Volterra model.
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h�c9TUQ%Vfv�c�VÓVfvNQZbEYRb��Nj°c�VfM^YRKNT�Y9[ac9j^j�Y9VfvNQ�SÓTUbEQ�h�M^Q�T-c9SUQ%h�YRKNTdV£c9KHV�l	�XKÜh�YRKHVfSfc9TdVI�ÇY��NSÓbNSUQ�TUQ�KHV>c9b=n
bNSUYHc9h£v Q���vNM��NMPVfTtc K-�Ne0�EQ�S-Y9[a_RQ�KNQ�Sfc9j^M�7�c�VfM^YRKNT�c9KNk2kNM*)0Q�SUQ�KNh�Q�T-Vfv�c�V 
�M^j^j��EQ kNQ�V£c9M^j^Q�k �EQ�j^Y/
�l
��vNQte-YRTdV�T����NTdV£c9KHVfM°c9jÆkNQ�O=M°c�VfM^YRK [DSUYRe$Q�c9SUj^M^Q�SzTdV��NkNM^Q�T�h�YRKNTUM^TdVfT�M^K VfSUQ�c�VfM^KN_ZSUQ�bNSUQ�TUQ�KHV£c�VfMPORQtYRS¹n
_Hc9KNM^TUe-TÆTUM^e-M^j°c9S�VfY�Q�h�YRKNYRe-M^h!h�YRKNT��Ne-Q�SUT�l ?�vNM^j^Q�iac9KNKNYRK |¹��{Hp9rH} ���*TUh£vNM^SUv�c9SdVa|�~9qRqRq���~9qRqH~R}*c9KNk

	M^KNKNY.)�c9KNk3�*TUh£vNM^SUv�c9SdV�|�~9qRqRmH}*e-Y=kNQ�j�YRSU_Hc9KNM^TUe-TÇc9TÇQ�h�YRKNYRe-M^h�|DbNSUY=k��Nh�VfM^YRK4}���SUe-T,�<1*Q�VfvNM^_�c9KNk
�*TUh£vNM^SUv�c9SdVZ|�~9qRq��I}�c9bNbNjPWØVfvNQ-Q�h�YRKNYRe-M^hth�YRKNh�Q�b�VÓY9[�h�YRKN_RQ�TdVfM^YRK@� 
�Q�j^j ��KNY/
�KÙ[DSUYRe VfvNQ-b����Nj^M^h
_RY=Y=kNT]j^MPVfQ�Sfc�V��NSUQ9l ��vNM^T]h�YRKNh�Q�b�V�M^T 
�Q�j^j�T��NMPVfQ�kt[DYRS]SUQ�TUY��NSUh�QLh�YRe-bEQ�VfMPVfM^YRK0����V�c9bNbEQ�c9SUTÇVfY��EQ�j^Q�TUT
c9bNbNSUYRbNSUM°c�VfQz[DYRS�Q���bNj°c9M^KNM^KN_ÓbNSUQ�k�c�VfYRS¹nXbNSUQ�WZSUQ�j°c�VfM^YRKNT�l

��vNQabNSUQ�TUQ�KHV�b�c9bEQ�S�M^TÇYRSU_Hc9KNM�7�Q�k%c9T�[DYRj^j^Y/
�T�l]\=Q�h�VfM^YRKZ~�bNSUQ�TUQ�KHVfT�VfvNQaTUvNYRSdVdnXS��NK>Q�h�YRTdW=TdVfQ�e
e-Y=kNQ�j��4kNQ�SUMPORQ�TzVfvNQ�TUvNYRSdVdnXS��NKØQ�h�YRTdW=TdVfQ�e Q,+-�NM^j^M��NSUM��Ne c9KNkØbNSUY�ORQ�T�MPVfTaQ���M^TdVfQ�KNh�Q�Vfv-�NT�c9TUT��NSUM^KN_
� ß4´³¸�·IµI©d¨�«�µ�ªL§N©¹¬�·I´ È�D^â�ã�ã�O,KE«�²³¶8�ª�©d¨�´ Ã�©Æª�´ ÛR©d¨�©dµ�¬�´³«�²R¯9�¯IºI²³«£¬�´ �µa©UÑ�º�«£¬�´ �µ�¶0¾Iº�¬Ä¬�·I©d´ ¨�¾�«�¶8´³¸*ºIµI´ ¬��»N«�µ�«�² ±�¶8´³¶
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Vfv�c�VaY��NS�SUQ�T��NjPVfTzc9SUQ�KNY9VLO9c9h,�NY��NT�l � VLVfvNQ�Q�KNk Y9[]TUQ�h�VfM^YRKØ~0
�Q�bEQ�Sd[DYRSUe c-h�YRe-b�c9Sfc�VfMPORQ�TdV£c�VfM^h
c9K�c9jPW=TUM^T!VfY-c9KNT2
�Q�S�VfvNQ�+-�NQ�TdVfM^YRK c9T!VfYtvNY/
AVfvNQ�Q�h�YRTdW=TdVfQ�e Q,+-�NM^j^M��NSUM°cÓc9SUQ�c )0Q�h�VfQ�k4�HWZh£v�c9KN_RQ�T
M^KtSUQ�TUY��NSUh�QLQ�KNkNY/
�e-Q�KHVfT�c9KNk-bEYRb��Nj°c�VfM^YRKNT�l �XK-TUQ�h�VfM^YRK>m!
�Q�V��NSUKtVfY�VfvNQ�_RSUY/
�Vfv-Y9[0bEYRb��Nj°c�VfM^YRKNT
c9KNk2kNQ�SUMPORQZVfvNQ�kNM*)0Q�SUQ�KHVfM°c9j!Q,+-��c�VfM^YRKNT 
�vNM^h£v2h£v�c9Sfc9h�VfQ�SUM�7�QZVfvNQ�bNSUQ�k�c�VfYRS¹nXbNSUQ�W k�W=K�c9e-M^h�T�l �XK
TUQ�h�VfM^YRKZy&
�Q�b�c9Sfc9e-Q�VfSUM�7�QLVfvNQze-Y=kNQ�j��HW���Y����=n¹`aY��N_Rj°c9T�[F�NKNh�VfM^YRKNT�c9KNkZbNSUY�O=M^kNQaVfvNSUQ�QzkNM*)0Q�SUQ�KHV
K-�Ne-Q�SUM^h�c9j*TUbEQ�h�M*��h�c�VfM^YRKNTLW=M^Q�j^kNM^KN_-e-YRSUQ�h�YRKNh�SUQ�VfQÓM^K�[DYRSUe>c�VfM^YRK c.�EY���VaVfvNQ�kNQ�ORQ�j^YRbNe-Q�KHV�Y9[]VfvNQ
bNSUQ�k�c�VfYRS¹nXbNSUQ�W TdW=TdVfQ�e M^K VfM^e-Q9l ��vNQ�bEYRb��Nj°c�VfM^YRK k�W=K�c9e-M^h�T �������	�
��� vNQ�SUQZV��NSUKÜY���V�VfY kNM*)0Q�S
TUM^_RKNM*��h�c9KHVfjPW-[DSUYRe VfvNYRTUQ��������� ��� M^KZVfvNQ�TdV£c9KNk�c9SUk;�Y9V���cIn��ÇYRjPVfQ�SUSfcÓe-Y=kNQ�j�l
� ��� � ������(Ä %(Ä����& ��� � � � ( � ���*� ���!�Æ&

����� ���! #"#$&%('*)+',"#'�-&.0/1%('�%(2#$3)+"54#.6�!'
��YRKNTUM^kNQ�S�c9KÙQ�h�YRTdW=TdVfQ�e Y9[A����Q�k TUM�7�Q |DYRS�TUb�c9h�Q�}�M^K 
�vNM^h£v87 TUbEQ�h�M^Q�T�[DYRSUe c YRKNQ�nXkNM^SUQ�h�VfM^YRK�c9j
KNYRK=nXh�M^SUh,�Nj°c9S�[DY=Y=k h£v�c9M^KÄwL\=bEQ�h�M^Q�T97 [DQ�Q�kNTzYRK TUbEQ�h�M^Q�T97;:=<��0TUbEQ�h�M^Q�T&7>:=<�[DQ�Q�kNTzYRK TUbEQ�h�M^Q�T7?:A@<�CBDBDB �ÆTUbEQ�h�M^Q�T-~�[DQ�Q�kNTÓYRK TUbEQ�h�M^Q�T%���]c9KNk TUbEQ�h�M^Q�T%�>[DQ�Q�kNTÓYRKÜc SUQ�TUY��NSUh�Q%SUQ�[DQ�SUSUQ�k VfYØc9T
� TUbEQ�h�M^Q�T!q � M^K-VfvNQ�[DYRSUe>c9j�e-Y=kNQ�j�l�"!c9TUM^h:�NKNMPVfT�Y9[�c9K�c9jPW=TUM^T�c9SUQ�VfvNQLM^KNkNMPO=M^k���c9j�YRSU_Hc9KNM^TUe-TÇY9[ÄQ�c9h£v
TUbEQ�h�M^Q�T�l �*Y�TUM^e-bNj^MP[ÂW���c9j^jEYRSU_Hc9KNM^TUe-T�Y9[*YRKNQ�c9KNk%VfvNQzTfc9e-QaTUbEQ�h�M^Q�T�c9SUQ�c9TUT��Ne-Q�k�c9j^M��9Q9l]iLQ�KNh�Q�MPV
T�� �-h�Q�T�VfYÓ[DY=h,�NT�YRK�cÓSUQ�bNSUQ�TUQ�KHV£c�VfMPORQ�M^KNkNMPO=M^k���c9jEY9[*Q�c9h£v�TUbEQ�h�M^Q�TFE��*EHG�<JIDBDBDBKI�7 
�vNM^h£v�
�Q�h�c9j^j
YRSU_Hc9KNM^TUeLE��N[DYRS�TUvNYRSdV�l

�XK%VfvNQzTUvNYRSdVdnXS��NK%bEQ�SUM^Y=k-VfvNQzbEYRb��Nj°c�VfM^YRKNMPO�Y9[�Q�c9h£v�TUbEQ�h�M^Q�TCE	M^T!c9TUT��Ne-Q�k%VfY0�EQah�YRKNTdV£c9KHV�l
`aQ�KNY9VfQ:�HWRQSOUTSV]YRSU_Hc9KNM^TUeWE � T�M^KHV£c.�9Q�Y9[@�NM^YRe>c9TUTÇY9[ÄTUbEQ�h�M^Q�TXE�:Y<Ó|DkNQ�e>c9KNk4}]c9KNk6�HWRZ[OEYRSU_Hc9KNM^TUeE � T-j^YRTUT |DYRStTfc9h�SUM*��h�Q�}ÓY9[zY/
�K �NM^YRe>c9TUT�\-VfY MPVfTtbNSUQ�k�c�VfYRSUT |DT��NbNbNjPWN}Ók��NSUM^KN_ØVfvNQ bEQ�SUM^Y=k �NKNkNQ�S
h�YRKNTUM^kNQ�Sfc�VfM^YRKÄl ��[4YRSU_Hc9KNM^TUe]EHG�<JIDBDBDBKI�7 h�c9SUSUM^Q�T	Y���V*VfvNQ�VfSfc9KNTfc9h�VfM^YRK_^	QSOUTSV�I�Z[Oa` �9MPVfT*KNQ�V��NM^YRe>c9TUT
c9h,+-�NM^SUQ�k M^T

b O6Gdc Ofe QSOUTSVg I�Z[OTHh I |¹�I}


�vNQ�SUQZVfvNQ%[F�NKNh�VfM^YRK�c O M^T�c h�YRKNh�c�ORQ�e>c9bNbNM^KN_ [DSUYReji g]k=l m IonZ[OUp!M^KHVfYqiLl \=M^KNh�Q%YRSU_Hc9KNM^TUerE
VfSfc9KNTd[DYRSUe-TLVfvNQ�bNSUQ�W#�NM^YRe>c9TUTsQSOUTSVaM^KHVfY%Y/
�K$�NM^YRe>c9TUT,��
�Q�v�c�ORQNc Otu m l'� YRSUQ�Y�ORQ�S,�vc Ot�tw m
SUQ�x�Q�h�VfT�kNQ�h�SUQ�c9TUM^KN_�e>c9SU_RM^K�c9j=SUQ�V��NSUKNT�lXyzKtVfvNQLY9VfvNQ�SÇv�c9KNk@��c Oz w m �EQ�h�c.�NTUQLY/
�K6�NM^YRe>c9TUT ���NM^jPV
�Nb(�HW�[DYRSfc9_RM^KN_aM^TÆh�YRKNh�Q�kNQ�ktVfY�bNSUQ�k�c�VfYRSUT�l5c Oz�z{w m M^TÆbNj°c.�NTUM��Nj^Q.�.�EQ�h�c.�NTUQ�_RSUY/
�M^KN_�j^YRTUTUQ�T]Y9[EY/
�K
�NM^YRe>c9TUT�v�c�ORQ�c9K�M^KNh�SUQ�c9TUM^KN_RjPWzTUQ�SUM^Y��NT�KNQ�_Hc�VfMPORQÇM^e-b�c9h�V�YRK�VfvNQÇYRSU_Hc9KNM^TUe � T�Sfc�VfQÇY9[NSUQ�bNSUY=k��Nh�VfM^YRKÄl
��vNQ:�NbNbEQ�S �EY��NKNk8nZ[OEYRKtVfvNQ�kNYRe>c9M^K�Y9[6c O M^T]M^KHVfSUY=k��Nh�Q�k3�EQ�h�c.�NTUQ�VfvNQ�SUQ�bNSUQ�TUQ�KHV£c�VfMPORQaYRSU_Hc9KNM^TUe
h�c9KNKNY9V%T��NTdV£c9M^K VfvNQ j^YRTUT-Y9[�Y/
�K �NM^YRe>c9TUT3�EQ�WRYRKNk TUYRe-Q VfvNSUQ�TUvNYRj^k@��Tfc�WWnZ[O�l � YRSUQ [DYRSUe>c9j^jPW��| çI�¨0}S~���Ê��
�����	´³¶Ä�¨�È�«�µI´³¶8½ E�Î ¶Ä´ µ�¬�«�Ï�©	�»�¬�·I©]¨�©U¶8�ºI¨�¸¹©�À

m



c O M^Tzc9TUT��Ne-Q�kØVfYZTfc�VfM^Td[ÂWqc O ^ m I�Z[O	`sG+c O ^	QSOUTSV�IJnZ[O	`sGL: < 
�vNM^h£vØM^e-bNj^M^Q�T,���HWØc9TUT��Ne-b�VfM^YRK@�0VfvNQ
Q��=VfM^KNh�VfM^YRK�Y9[	TUbEQ�h�M^Q�TsEUl#c O M^TLc�bNvHW=TUM^YRj^YR_RM^h�c9jE[F�NKNh�VfM^YRK@�NTUM^e-M^j°c9SÇVfYtVfv�c�V�Q�e-bNj^Y�WRQ�k;�HW�iac9KNKNYRK
|¹��{Hp9rH} ����SUY=h	�9Q�S�c9KNk��*TUh£vNM^SUv�c9SdV�|¹��{R{H~R}Çc9KNk��*TUh£vNM^SUv�c9SdV�|�~9qRqRqH}�l ��V�c9h�h�Y��NKHVfT�[DYRS�e>c9M^KHVfQ�K�c9KNh�Q.�
SUQ�TUbNM^Sfc�VfM^YRKÓc9KNk�e-Q�V£c.�EYRj^M^TUe 
�vNM^h£v�kNQ�bEQ�KNkNT]b�c9SdVfjPW�YRK�VfSfc9KNTfc9h�VfM^YRKNTÆc9KNk�M^T*b�c9SdVfjPW�M^KNkNQ�bEQ�KNkNQ�KHV
Y9[*VfSfc9KNTfc9h�VfM^YRKNT�l


�SUYRe c9K Q�h�YRKNYRe-M^TdV � T�bEQ�SUTUbEQ�h�VfMPORQ.�fc O M^T�cZbNSUY=k��Nh�VfM^YRKØ[F�NKNh�VfM^YRK TUM^KNh�Q |Â[DYRS{Z[OXG m }LVfvNQ
M^KNb���V � �NM^YRe>c9TUTÓY9[&EX:�< � M^TÓVfSfc9KNTd[DYRSUe-Q�kÜM^KHVfY VfvNQ�Y���Vfb���V � �NM^YRe>c9TUTÓY9[&E � l "A��V-Sfc�VfvNQ�SÓVfv�c9K
e>c.��M^KN_>VfvNQ�Q�KHVfM^SUQ�Y���Vfb���V�c�O9c9M^j°c.�Nj^Q�VfYZY9VfvNQ�S�c9_RQ�KHVfT,�*c9TzQ�h�YRKNYRe-M^h&��SUe-T�kNY��ÄYRKNjPW b�c9SdV�Y9[�MPVI�
K�c9e-Q�jPW Z[O���M^TtY.)0Q�SUQ�kÜ[DYRS�Vfv�c�Vtb��NSUbEYRTUQ9l ��vNQ SUQ�TdVI�Cc O ^	QSOUTSV�I�Z[Oa` ��M^T�VfSfc9KNTd[DQ�SUSUQ�kÜVfY VfvNQ�KNQ��=V
bEQ�SUM^Y=k |ÂVfY3�EQ�TUbEQ�h�M*��Q�k [F�NSdVfvNQ�S%�EQ�j^Y/
a}�l

� KNY9VfvNQ�SÓTdVfSUM���M^KN_ TUM^e-M^j°c9SUMPVXW#�EQ�V 
�Q�Q�KÜQ�h�YRTdW=TdVfQ�e-T-c9KNk Q�h�YRKNYRe-M^Q�T�M^T�VfvNQ%Q���M^TdVfQ�KNh�Q�c9KNk
VfvNQLSUYRj^Q�Y9[Äh�YRe-e-Y=kNMPVfM^Q�T]c9KNk-VfSfc9KNTfc9h�VfM^YRKNT�l �XK>Q�h�YRTdW=TdVfQ�e-T�VfvNQ:�NM^YRe>c9TUTÇY9[ÄQ�c9h£v>TUbEQ�h�M^Q�T�h�c9K6�EQ
O=M^Q�
�Q�k-c9T]czh�YRe-e-Y=kNMPVXW�c9KNktTUY�h�c9K�SUQ�TUY��NSUh�Q�Ta|DK-��VfSUM^Q�KHVfT,�HT��NKNj^M^_RvHVI�.
!c�VfQ�SÆQ�Vfh9l³}�l���vNQ�j°c�VUVfQ�SÆc9SUQ
�NTUQ�k c9TabNSUM^e>c9SdW�M^KNb���VfT�c9KNk VfvNQ�[DYRSUe-Q�Sac9TzM^KHVfQ�SUe-Q�kNM°c�VfQ�bNSUY=k��Nh�VfT�l!�*Sfc9KNTfc9h�VfM^YRKNTLV£c.�9Q�bNj°c9h�Q
O=M°c bNSUQ�k�c�VfYRS¹nXbNSUQ�W M^KHVfQ�Sfc9h�VfM^YRKNT3
�vNM^h£v YRKNQ e-M^_RvHV>c9j^TUY kNQ�TUh�SUM��EQ c9T>VfSfc9kNQ9l � T%M^K Q�h�YRKNYRe-M^h
e-Y=kNQ�j^T,�	VfSfc9kNQ�SUT�h�c9K �EQ%M^kNQ�KHVfM*��Q�kÄw-VfvNQ�SUQZc9SUQ>VfvNYRTUQ�
�vNY kNQ�e>c9KNk �NM^YRe>c9TUT�Y9[�Y9VfvNQ�SÓTUbEQ�h�M^Q�T
|DbNSUQ�k�c�VfYRSUT£}!c9KNkZVfvNYRTUQ�
�vNYtT��NbNbNjPW%Y/
�K��NM^YRe>c9TUT�|DbNSUQ�W=T£}�l � j^j0YRSU_Hc9KNM^TUe-T�|DY9VfvNQ�S!Vfv�c9KZVfvNQzVfYRb
bNSUQ�k�c�VfYRS � TUQ�Q:�EQ�j^Y/
a}*VfSfc9kNQ�Y/
�K6�NM^YRe>c9TUT	[DYRS]bNSUQ�W �NM^YRe>c9TUT�l ��vNQ�VfY9V£c9jNT��NbNbNjPW�Y9[0TUYRe-Q�TUbEQ�h�M^Q�T �
|DbNSUQ�WN}0�NM^YRe>c9TUTÓe0�NTdVtQ,+-��c9j!VfvNQ%VfY9V£c9j!kNQ�e>c9KNk [DYRS�Vfv�c�V(�NM^YRe>c9TUTÓYRK VfvNQZb�c9SdVtY9[abNSUQ�k�c�VfYRSUT�l
\=M^KNh�Q-e-YRTdV�Q�h�YRTdW=TdVfQ�e h�YRe-e-Y=kNMPVfM^Q�T�c9SUQ-M^K TUvNYRSdV�T��NbNbNjPW��ÆkNQ�e>c9KNkNQ�SUT�h�YRe-bEQ�VfQt[DYRS�VfvNQ�M^S��NTUQ
M^e-bNjPW=M^KN_�Vfv�c�V�TUv�c9kNY/
 bNSUM^h�Q�T�c9SUQ�c�VUV£c9h£vNQ�k�VfY-c9j^jÄY9[*VfvNQ�TUQ�h�YRe-e-Y=kNMPVfM^Q�T�ly��NS�c9bNbNSUYHc9h£v M^T�Q�ORQ�K e-YRSUQtQ���bNj^M^h�MPV�c.�EY���V�VfvNYRTUQ>bNSUM^h�Q�T�l�?ÙQ>c9TUT��Ne-Q-Vfv�c�V�Q�h�YRTdW=TdVfQ�e
VfSfc9KNTfc9h�VfM^YRKNT>c9SUQ _��NM^kNQ�k c9KNk �NjPVfM^e>c�VfQ�jPWÙh�Y=YRSUkNM^K�c�VfQ�k �HW2bNSUM^h�Q�T>M^K2e0�Nh£v VfvNQ Tfc9e-Q�
!c�W c9T
VfSfc9KNTfc9h�VfM^YRKNT-c9SUQ _��NM^kNQ�k �HWÜbNSUM^h�Q�T-M^K2bEQ�Sd[DQ�h�VfjPW h�YRe-bEQ�VfMPVfMPORQ�Q�h�YRKNYRe-M^Q�T�l `aQ�KNY9VfQ4�HW��!OLVfvNQ
bNSUM^h�Q�Y9[ÇVfvNQ(�NM^YRe>c9TUTzY9[�TUbEQ�h�M^Q�T EFG m ID<JIDBDBDB�I�7ØlRyzSU_Hc9KNM^TUe?E � TzVfSfc9KNTfc9h�VfM^YRKNT�c9SUQ�h�YRKNTdVfSfc9M^KNQ�k
�HW%VfvNQ�M^KNQ,+-��c9j^MPVXW

�!O Z[O����!OUTSV(QSOUTSV EHG <JIDBDBDBKI�7�B |�~R}y��HO=M^Y��NTUjPW��4|�~R}�M^T	M^TUYRe-YRSUbNvNM^hÇVfY�czTdV£c9KNk�c9SUk�vNY��NTUQ�vNYRj^k0���NkN_RQ�V]h�YRKNTdVfSfc9M^KHV]M^KÓQ�h�YRKNYRe-M^h�e-Y=kNQ�j^T�l
��vNQ�Q���bEQ�KNkNMPV��NSUQ��!OUTSV(QSOUTSV�YRK bNSUQ�W;�NM^YRe>c9TUT�e0�NTdV��EQ���K�c9KNh�Q�kØY���VaY9[ÆVfvNQ�YRSU_Hc9KNM^TUe � T�M^KNh�YRe-Q
Q�c9SUKNQ�k;�HW�T��NbNbNjPW=M^KN_tY/
�K;�NM^YRe>c9TUT,���!O Z[O�l

��vNQ>bNSUM^h�Q�T��!O!c9KNk	�!OUTSV�kNQ�VfQ�SUe-M^KNQ-vNY/
 e0�Nh£v Y/
�K �NM^YRe>c9TUT�YRSU_Hc9KNM^TUe3ELKNQ�Q�kNT�VfY Y.)0Q�S
VfY%MPVfTzbNSUQ�k�c�VfYRSUTaVfY%b��NSUh£v�c9TUQ-c>_RMPORQ�K c9e-Y��NKHV&QSOUTSVaY9[ÇbNSUQ�W4�NM^YRe>c9TUT�l!��vNQ0���NkN_RQ�V�h�YRKNTdVfSfc9M^KHV
|�~R}�SUQ�x�Q�h�VfT-M^K2c TUM^e-bNj^Q�����V-TdVfSfc9M^_RvHVU[DYRS2
!c9SUk 
!c�W 
�v�c�V-Q�h�YRj^YR_RM^TdVfTÓSUQ�[DQ�S�VfYÙc9TtYRSU_Hc9KNM^TUe E � T
bNSUQ�k�c�VfM^YRK SUM^T�� �EVfvNQ�SUM^T���Y9[ �EQ�M^KN_>bNSUQ�WRQ�k$�NbEYRK4
�vNM^j^Q�bNSUQ�W=M^KN_ | �M^e>c-c9KNkØ`aM�� ��{R{RqH}�la` �NSUM^KN_
VfvNQÓbNSUY=h�Q�TUTzY9[][DYRSfc9_RM^KN_Ø|�
�b��NSUh£v�c9TUM^KN_QSOUTSV�
�}�YRSU_Hc9KNM^TUe E�Q���bEYRTUQ�T�MPVfTUQ�jP[ÆVfY%MPVfTabNSUQ�k�c�VfYRSUT,�Äc9KNk

y



VfvNQ%e-YRSUQ-bNSUQ�W �NM^YRe>c9TUT�YRSU_Hc9KNM^TUe EzkNQ�e>c9KNkNT�VfvNQ%_RSUQ�c�VfQ�S�M^T�VfvNQ%SUM^T�� Y9[%�EQ�M^KN_ kNQ�ORY��NSUQ�k �HW
bNSUQ�kNMPVfYRSUT�l � jPVfvNY��N_Rv Y��NS�e-Y=kNQ�j�M^T�kNQ�VfQ�SUe-M^KNM^TdVfM^h.��|�~R}�h�c9b�V��NSUQ�T�VfvNQ�KNY9VfM^YRKÙVfv�c�V-c�V-c _RMPORQ�K
TdV£c�VfQtY9[!TUh�c9SUh�MPVXW |DbNSUM^h�Q�T£}zYRSU_Hc9KNM^TUe?E�e0�NTdV�Tfc9h�SUM*��h�Q�VfvNQte-YRSUQtY/
�K �NM^YRe>c9TUTzVfvNQ-_RSUQ�c�VfQ�S�VfvNQ
c9e-Y��NKHVzY9[]bNSUQ�W#�NM^YRe>c9TUTLMPV:
!c9KHVfTzVfY>V£c.�9QÓM^KÄl�� YRSUQ�Y�ORQ�S,��|�~R}Lc9j^TUY>Y.)0Q�SUTaVfvNQ�SUQ�e>c9S���c.�Nj^Q�c9KNk

�Q�j^j¼n��NVUVfM^KN_aM^KHVfQ�SUbNSUQ�V£c�VfM^YRK�Vfv�c�V]YRSU_Hc9KNM^TUe E � TÆh�YRTdVÇY9[4TUYRe-Q!_RMPORQ�Ktc9e-Y��NKHVHQSOUTSV*Y9[EbNSUQ�W&�NM^YRe>c9TUT,�
M^KÓVfQ�SUe-TÆY9[EY/
�K(�NM^YRe>c9TUT	Tfc9h�SUM*��h�Q�k@�HM^T	VfvNQ�vNM^_RvNQ�S,�9VfvNQ�j^Y/
�Q�S]bNSUM^h�Q�k�M^TÆMPVfTÆY/
�K(�NM^YRe>c9TUT	SUQ�j°c�VfMPORQ
VfY-Vfv�c�VaY9[]bNSUQ�W TUbEQ�h�M^Q�T&Ev:=<Rl��XK Y9VfvNQ�S:
�YRSUkNT,�1E � Tah�YRTdVzY9[HQSOUTSVLSUM^TUQ�T5
�vNQ�KØbNSUQ�W TUbEQ�h�M^Q�T&Ev:=<
�EQ�h�YRe-Q�T!TUh�c9SUh�Q�S�SUQ�j°c�VfMPORQLVfYÓbNSUQ�k�c�VfYRS!TUbEQ�h�M^Q�T�EUl ��vNQ�TUh�c9SUh�Q�S!VfvNQzbNSUQ�W-VfvNQ�e-YRSUQLVfM^e-QLM^T�TUbEQ�KHV
[DYRSa[DYRSfc9_RM^KN_Zc%_RMPORQ�K c9e-Y��NKHV�Y9[�bNSUQ�W#�NM^YRe>c9TUT�c9KNkØVfvNQ�j^YRKN_RQ�SzM^TaVfvNQ�Q���bEYRT��NSUQ�VfY�bNSUQ�k�c�VfYRSUT�l
��vNQ bNSUM^h�Q�T>SUQ�x�Q�h�VZSUQ�j°c�VfMPORQ TUh�c9SUh�MPVfM^Q�T-Y9[zVfvNQ TUbEQ�h�M^Q�T%M^KHORYRjPORQ�k c9KNk vNQ�KNh�QÜ|�~R}�Q���bNSUQ�TUTUQ�TZVfvNQ
vHW=bEY9VfvNQ�TUM^TzVfv�c�V�YRSU_Hc9KNM^TUe E � T�bNSUQ�k�c�VfM^YRKØSUM^T�� kNQ�bEQ�KNkNT�YRK �EY9Vfv VfvNQ�c9e-Y��NKHV�Y9[�bNSUQ�W#�NM^YRe>c9TUT
M^KHV£c.�9Q.� QSOUTSV��Ec9KNk VfvNQ�SUQ�j°c�VfMPORQ�c.���NKNk�c9KNh�Q�Y9[ÆMPVfTLbNSUQ�W�TUbEQ�h�M^Q�Tzc9TLe-Q�c9T��NSUQ�k#�HW�VfvNQ�bNSUM^h�Q�Sfc�VfM^Y
�!OUTSV�� �!O�ly��HO=M^Y��NTUjPW VfvNQ�SUQÓM^T�c>h�YRe-bNj^Q�VfQÓc9K�c9j^YR_9W;�EQ�V 
�Q�Q�K |�~R}ac9KNk VfvNQÓvNY��NTUQ�vNYRj^k � T����NkN_RQ�V�h�YRK=n
TdVfSfc9M^KHV�l���Q�Vzcth�Y��NKHVfQ�SL[8c9h�V���c9j�M^e-bNj^M^h�c�VfM^YRK>Q�e-Q�SU_RQ�T5
�vNQ�K �!O � m c9KNk �!OUTSV G m l �XK Vfv�c�VLh�c9TUQ
YRSU_Hc9KNM^TUeLE]M^T�M^KZVfvNQ�j°c9KNk�Y9[ ��Y=h	��c9M^_RK�
�MPVfv�SUQ�TUbEQ�h�VLVfYtMPVfT�bNSUQ�W�c9KNk@��e-YRSUQ�Y�ORQ�S,�NMPV�h�c9K�Tfc�VfM^Td[ÂW
|�~R}!
�MPVfvNY���V�c9KHW T��NbNbNjPWÙY9[�Y/
�K �NM^YRe>c9TUT�l � TÓTUvNY/
�K �EQ�j^Y/
 YRSU_Hc9KNM^TUejE 
�Y��Nj^kÙVfvNQ�KÜh£vNY=YRTUQZ[OfG m �0M^K [8c9h�VI�0M^SUSUQ�TUbEQ�h�VfMPORQÓY9[ÇMPVfTzQ���bEYRT��NSUQÓVfY%SUM^T���VfvNSUY��N_Rv [DYRSfc9_RM^KN_%c9KNkØM^SUSUQ�TUbEQ�h�VfMPORQÓY9[ÇMPVfT
Y/
�KØTUh�c9SUh�MPVXW�^ �!Oa`�l��*Y%bNSUQ�ORQ�KHV�VfvNQÓbNSUQ�k�c�VfM^YRK SUM^T���[DSUYRe O9c9KNM^TUvNM^KN_>M^K TUMPV���c�VfM^YRKNTLY9[�c.���NKNk�c9KHV
bNSUQ�W�
�Q�
�M^j^j0h�YRe-bNj^Q�e-Q�KHV�|�~R}A�HW>VfvNQ�c9TUT��Ne-b�VfM^YRK%Vfv�c�V�VfvNQ�SUQ�M^T�c9j*
!c�W=T�c�e-M^KNM^e0�Ne bNSUQ�k�c�VfM^YRK
SUM^T�� Vfv�c�V�M^KNh�SUQ�c9TUQ�T 
�MPVfv VfvNQZM^KHV£c.�9QZY9[LbNSUQ�W �NM^YRe>c9TUTÓM^KNkNQ�bEQ�KNkNQ�KHVtY9[abNSUM^h�Q�T�l ��vNQ�TUM^e-bNj^Q�TdV
bEYRTUTUM��Nj^Qz[DYRSUe>c9j^M�7�c�VfM^YRK-Y9[*VfvNM^T�c9TUT��Ne-b�VfM^YRK�M^T
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�vNQ�SUQ���OÆM^TLM^KHVfQ�SUbNSUQ�VfQ�k c9TLVfvNQ�j^YRTUTÓ|�� T��NbNbNjPWN}�Y9[#E � TaY/
�K$�NM^YRe>c9TUT�bEQ�S �NKNMPVaY9[ÇbNSUQ�W;�NM^YRe>c9TUT
h�c.�N_RvHVL|�� kNQ�e>c9KNk4} �Hc9KNk�VfvNM^T	j^YRTUT	Y=h�h,�NSUTÆM^SUSUQ�TUbEQ�h�VfMPORQ�Y9[ 
�vNQ�VfvNQ�S �!OUTSV#G m YRS �!OUTSV u m lÆiLQ�KNh�Q
��O u m Q���bNSUQ�TUTUQ�TaVfvNQ�Q��=VfQ�KHVaVfY(
�vNM^h£v YRSU_Hc9KNM^TUe;E�M^T�Q���bEYRTUQ�k VfY-bNSUM^h�Q�nXM^KNkNQ�bEQ�KNkNQ�KHVabNSUQ�k�c�VfM^YRK
SUM^T��4l 
�SUYRe VfvNQ YRSU_Hc9KNM^TUe � T�bEYRM^KHVtY9[aO=M^Q�
	��OLM^T-c h�YRKNTdV£c9KHV>j^M��9Q�c9j^j!bNSUM^h�Q�T�l "A��V%c9T 
�M^j^j��EQ
kNM^TUh,�NTUTUQ�k M^KZVfvNQ�KNQ��=VLTUQ�h�VfM^YRK@�
��O 
�M^j^j �EQ�Q�KNkNYR_RQ�KNY��NTUjPWZkNQ�VfQ�SUe-M^KNQ�k�M^K�Q,+-�NM^j^M��NSUM��Ne ly��HO=M^Y��NTUjPW���e-Q�e0�EQ�SUT�Y9[�VfvNQ vNM^_RvNQ�TdV Sfc9K���M^KN_2bNSUQ�k�c�VfYRS�TUbEQ�h�M^Q�T,� 7$��kNY2KNY9V [8c9h�QÙc9KHW
bNSUQ�k�c�VfM^YRK-SUM^T���TUM^KNh�Q�VfvNQ�W-kNY�KNY9V�v�c�ORQaK�c�V��NSfc9j4Q�KNQ�e-M^Q�T=�HW>c9TUT��Ne-b�VfM^YRKÄl �XK%Y��NS][DYRSUe>c9j�e-Y=kNQ�j��
e-Q�e0�EQ�SUT�Y9[�VfvNQ>vNM^_RvNQ�TdV�Sfc9K���M^KN_ bNSUQ�k�c�VfYRS�TUbEQ�h�M^Q�T 7 SUQ,+-�NM^SUQ>TUbEQ�h�M°c9j]VfSUQ�c�Vfe-Q�KHV0�EQ�h�c.�NTUQZc�V
VfvNM^T�Q�j^Q�e-Q�KHV�VfvNQ�[DY=Y=kZh£v�c9M^K M^T�c9S��NMPVfSfc9SUM^jPW-h,��VLY.)	l � jPVfvNY��N_RvZVfvNQ�e-Y=kNQ�jÄh�YRKHV£c9M^KNT�KNYtkNQ�e>c9KNk
[DYRS3�NM^YRe>c9TUT-Y9[�TUbEQ�h�M^Q�T7 
�Q4
�M^j^j�Q��=VfQ�KNk VfvNQ h�YRKNTdVfSfc9M^KHVØ|8mH}ÓVfY EGr7 M^e-bNjPW=M^KN_YZ�� u m

�vNQ�KNQ�ORQ�SQ�#TSV u m l � � YRSUQ�Y�ORQ�S,��
�Q c9TUT��Ne-Q ��� � m c9KNk2h�YRKNTdV£c9KHVZc9KNk2M^KHVfQ�SUbNSUQ�VfQ ���XZ��
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c9T�YRSU_Hc9KNM^TUe?7 � T�M^KNh�YRe-QÓ[DSUYRe 
�Q���bEYRSdVfM^KN_ 
 Z��Òc�V 
 
�YRSUj^k e>c9S��9Q�V�bNSUM^h�Q 
 ���al �XKHV��NMPVfMPORQ�jPW�� ��O
VfQ�KNkNT!VfYÓkNQ�h�SUQ�c9TUQ�
�MPVfv%M^KNh�SUQ�c9TUM^KN_ EÆTUM^KNh�QaVfvNQzvNM^_RvNQ�S!c�TUbEQ�h�M^Q�T!M^K>VfvNQa[DY=Y=k>h£v�c9M^K%VfvNQzj^Q�TUT�MPV!M^T
h£v�c9j^j^Q�KN_RQ�k(�HW�bNSUQ�kNMPVfYRSUT�l]iLQ�KNh�Q � � 
�M^j^j�bNSUY���c.�NjPW0�EQ�TUe>c9j^j�� ���XZ�� 
�M^j^j��EQ�TUe>c9j^jNc9KNktTUY�
�M^j^j��EQ
VfvNQ�bNSUQ�W�M^KHV£c.�9Q Q�#TSV�l � SU_���c.�NjPW��NVfvNM^T�M^T�KNY9Vzc�[F�Nj^jPW%Tfc�VfM^Td[8c9h�VfYRSdWZkNQ�TUh�SUM^b�VfM^YRK Y9[	VfvNQ�bEY/
�Q�Sd[F�Nj
bEYRTUMPVfM^YRKZY9[Æc�vNM^_Rv�Sfc9K���M^KN_tbNSUQ�k�c�VfYRS�l �

iac�O=M^KN_ TUbEQ�h�M*��Q�k YRSU_Hc9KNM^TUe E � TÓh�YRKNTdVfSfc9M^KHVfT'
�Q%KNY/
 V��NSUKÙVfY MPVfT�kNQ�h�M^TUM^YRKÙbNSUY��Nj^Q�e l�?ÙQ
c9TUT��Ne-Q�Vfv�c�VLc9j^jÄM^KNkNMPO=M^k���c9j0YRSU_Hc9KNM^TUe-T��EQ�v�c�ORQ�c9T�MP[�VfvNQ�WZTUYRjPORQ�VfvNQ�e>cI��M^e-M�7�c�VfM^YRK>bNSUY��Nj^Q�e w �

������ t
	����� z�	�� c O ^	QSOUTSV�I�Z[O	` T�l V�l |�~R}!c9KNk |8mH}�l |Dy�}

�*Y�Y��NS ��KNY/
�j^Q�kN_RQ.�RVfvNQ�vHW=bEY9VfvNQ�TUM^T]Y9[ � c9T]MP[ � e>cI��M^e-M�7�c�VfM^YRK�M^Ktc9K�Q�h�YRTdW=TdVfQ�e v�c9T���SUTdV �EQ�Q�KtT��N_�n
_RQ�TdVfQ�ktc9KNkÓQ�e-bNj^Y�WRQ�kÓM^K�[DYRSUe>c9j�c9K�c9jPW=TUM^T��HWÓiac9KNKNYRK�|¹��{Hp9rH}�c9KNkÓv�c9T	TUM^KNh�QA�EQ�Q�K �NTUQ�k�M^K�TUQ�ORQ�Sfc9j
Y9VfvNQ�S�TdV��NkNM^Q�T�l 
�YRS�MPVfT�e-Y9VfMPO9c�VfM^YRK c9KNk Sfc�VfM^YRK�c9j^M�7�c�VfM^YRK TUQ�Q.�]Q9l _Nl*�ÆiLM^SUTUvNj^Q�MP[DQ�S>|¹��{HpRpR} � 
	M^KNKNY.)
c9KNk �*TUh£vNM^SUv�c9SdV |�~9qRqRmH}�c9KNk �*TUh£vNM^SUv�c9SdV |�~9qRqRq���~9qRqH~R}�l,y��NStc9bNbNSUYHc9h£v2kNQ�O=M°c�VfQ�TtTUM^_RKNM*��h�c9KHVfjPW
[DSUYRe bNSUQ�O=M^Y��NT!TdV��NkNM^Q�T�SUQ�_Hc9SUkNM^KN_�VfvNQah�YRKNTdVfSfc9M^KHVfT�|�~R}Çc9KNk |8mH}�l � T=
�Qzv�c�ORQzY���Vfj^M^KNQ�k>c.�EY�ORQaVfvNQ
YRSU_Hc9KNM^TUe � TzYRb�VfM^e-M�7�c�VfM^YRK bNSUY��Nj^Q�e |Dy�}LM^TzORQ�SdW TUM^e-M^j°c9S�VfYZVfvNQ�Q�h�YRKNYRe-M^h�vNY��NTUQ�vNYRj^k � T�bNSUY��Nj^Q�e
Y9[�e>cI��M^e-M�7�M^KN_���VfM^j^MPVXWÓT����-8UQ�h�V!VfY�vNM^TÇYRS�vNQ�SA���NkN_RQ�V�h�YRKNTdVfSfc9M^KHV�l �XKZc9K�c9j^YR_9W���c O ^�� `Æh�YRSUSUQ�TUbEYRKNkNT
VfYÓVfvNQ�h�YRKNT��Ne-Q�S � T%��VfM^j^MPVXWtkNQ�SUMPORQ�kZ[DSUYRe VfvNQ�c9e-Y��NKHVCQSOUTSV�Y9[	cÓh�YRKNT��Ne-Q�S!_RY=Y=kZkNQ�e>c9KNkNQ�k�c9KNk
VfvNQ c9e-Y��NKHVNZ[OLY9[zj°c.�EYRS�T��NbNbNj^M^Q�kÄl >LY9VfQ.��vNY/
�Q�ORQ�S,��Vfv�c�V-M^K2h�YRKNT��Ne-Q�S-h£vNYRM^h�Q e-Y=kNQ�j^T�j^Y/
�Q�S
�EY��NKNkNTÓYRK j°c.�EYRS�T��NbNbNjPWÙT��Nh£v2c9T�|8mH}�c9SUQ6�NK���KNY/
�K c9KNk Vfv�c�VÓM^KÙVfvNQ%bNSUQ�TUQ�KHV-b�c9bEQ�S c O ^�� `�M^T
bNvHW=TUM^h�c9j��NM^YRe>c9TUT�� ���D� ��� ��� Sfc�VfvNQ�S�Vfv�c9K>M^KHV£c9KN_RM��Nj^Q5��VfM^j^MPVXWÓ_RQ�KNQ�Sfc�VfQ�k%M^K-VfvNQah�YRKNT��Ne-Q�S � T!e-M^KNkÄlyzSU_Hc9KNM^TUe-TLc9SUQ�VfvNQ�SUQ�[DYRSUQ�VfSUQ�c�VfQ�kØc9T � vNQ�SUe>c9bNvNSUY=kNMPVfQ�T � M^K VfvNQ�TUQ�KNTUQ�Vfv�c�VaVfvNQ�W c9SUQ�h�YRKNT��Ne-Q�SUT
SUQ�_Hc9SUkNM^KN_ÓVfvNQ�M^S%���NkN_RQ�V�h�YRKNTdVfSfc9M^KHV5����VLbNSUY=k��Nh�Q�SUT�SUQ�_Hc9SUkNM^KN_ÓVfvNQ�M^S�bNSUY=k��Nh�VfM^YRKZY9[	KNQ�V5�NM^YRe>c9TUT
c9h�h�YRSUkNM^KN_�VfY(�NM^YRj^YR_RM^h�c9jÆ|DSfc�VfvNQ�S!Vfv�c9K Q�KN_RM^KNQ�Q�SUM^KN_�}=�Nj��NQ�bNSUM^KHVfT�l

��vNQ%TUYRj���VfM^YRK VfY VfvNQ%M^KNkNMPO=M^k���c9j]YRb�VfM^e-M�7�c�VfM^YRK bNSUY��Nj^Q�e |Dy�}�W=M^Q�j^kNT�kNQ�e>c9KNk c9KNk T��NbNbNjPW
[F�NKNh�VfM^YRKNT!Vfv�c�V5
�M^j^jEV��NSUK Y���V�VfYtkNQ�bEQ�KNk YRK�bNSUM^h�Q�T�lA� YRSUQ�TUbEQ�h�M*��h�c9j^jPW���
�Q�M^K�[DQ�S

����� ���"!$#&%�#'�"(*),+ -/. �0� �N����� ��� �N��1 � ��1 � ���2�3�"4�576
8 �[�:9
�	�
� 1;1 � 1�<�1 �=9 ��> �	�
� � ��� � � � �!OUTSV ��1 � �!O_��1 � E G <JIDBDBDBKI�7?>&@ � ��� �N��1 � ��1 � ���2�3�"4�5 ��A
�[�09 ��1 � ���+E{� ���
ª�©U¸¹�½!¯9�¶8©d¨�¶Ä«�µ�ªL´ µa¬�·�«£¬*¶8©dµ�¶8©	¬�·I©d±�¬���«�¨�©Æ¯I¨�©d±�À
B N µL«£¬8¬�¨�«�¸X¬�´ Ã�©Ä¿Ä«f±��º�¬4´³¶�¬�Ç©dµ�ª�£¿>�¨�È�«�µI´³¶8½DC2¿�´ ¬�·�¶8�½!©�©¹Ë�¬�¨�«Æ¯IºI¨�¸�·�«�¶8´ µIÈÆ¯9£¿0©d¨UÊ�µ�«�½!©d² ±�¬�·I©�¨�©dÃ�©dµ�ºI©U¶

»¼¨��½ ¶8©d² ² ´ µIÈÆ¬�·I©*¨�©U¶8�ºI¨�¸¹©�Ê�EGF�HI F7J�KMLÇÊ�¶8Æ¬�·�«£¬0�¨�È�«�µI´³¶8½DC�Î ¶4¾Iº�ª�È�©¹¬0¸¹�µ�¶D¬�¨�«�´ µ�¬4¿0�ºI²³ª�¾9©*È�´ Ã�©dµ!¾�±ON EGFGHI F7J�KMLQP$R
E�L I LTSUE�Lv��� ��Lv���£À�ÉZ´ ¬�·�¬�·I´³¶�¾Iº�ª�È�©¹¬	¸¹�µ�¶D¬�¨�«�´ µ�¬��µI©�¸¹�ºI²³ª�«�¶�¶8ºI½!©VE�LXWZY�«�µ�ª\[�LDWZY!¬��¬�·I©�©¹ÛR©U¸X¬�¬�·�«£¬
¿�´ ¬�·]EGF�^_YÇ�¨�È�«�µI´³¶8½`C ¿0�ºI²³ª�¾9©Æ«�¾I² ©�¬��¯IºI¨�¸�·�«�¶8©�¯I¨�©d±!¿�´ ¬�·I�º�¬�¶8ºI¯I¯I² ±�´ µIÈ�£¿�µ�¾I´ �½�«�¶�¶dÀ�C�£¿0©dÃ�©d¨UÊ�¬��©U«�¶8©
¬�·I©L©¹Ë�¯9�¶8´ ¬�´ �µ�ÊN¿0©�¿�´ ² ²Ä¶D¬�´³¸�Ï�¬��¬�·I©a«�¶�¶8ºI½!¯�¬�´ �µÓ¬�·�«£¬�D¼´ KVE�La^bY�«�µ�ªt¸¹�µ�¶D¬�«�µ�¬�«�µ�ª�D¼´ ´ K]¬�·�«£¬��¨�È�«�µI´³¶8½aC
¸d«�µIµI�¬�ª�´³¶8¯9�¶8©Æ�»�«�µ�±�¨�©U¶8�ºI¨�¸¹©	´ µ�¸¹�½!©�À
c Ô�´ µ�¸¹©ed � N��
�����7f0YgP ~:d � N��
�����7fhHI �iP ~Xj5�*¬�·I©Ç¶8�² º�¬�´ �µa¿�´ ² ²=¶�«£¬�´³¶D»¼± I ��kTHI �8À

r



- � 6�Q��OUTSV G�Q��OUTSV�� G ���	�e����� t
	��� c O ^	QSOUTSV�I ��OUQSOUTSV�`R��1 � Z
�O G ��OUQ��OUTSV A$�[� ��4&4 � ��� � � � >&@!��> �M� 1 � >�D��> � � A 5 �!OUTSV u �!O ��O u m��
- �	� 6�Q��OUTSV G Q�OUTSV � G ���	�]����� t
	��� c O�� QSOUTSV�I�� 	���� 	 QSOUTSV	� ��1 � Z
�O G+^ �!OUTSV � �!O	` Q�OUTSV�� � A �!OUTSV ���!O ��O um��
� j^jzbNSUYRbEYRTUMPVfM^YRKNT�c9SUQ bNSUY�ORQ�kAM^K�VfvNQ c9bNbEQ�KNkNM¼�0l � h�h�YRSUkNM^KN_ÜVfY2bNSUYRbEYRTUMPVfM^YRK �Ø[DYRS c9KHW�h�YRK=n
TdVfQ�j^j°c�VfM^YRK�Y9[ÓbNSUM^h�Q�T�VfvNQÙkNQ�e>c9KNk=Q��OUTSV M^T�Q,+-��c9j�VfY Q�MPVfvNQ�S_Q��OUTSV YRS Q�OUTSV l �XKÕ[8c9h�VI��
�QÙv�c�ORQQ��OUTSV G ������� Q��OUTSV I Q�OUTSV�� l��*Y TUQ�Q-VfvNQ>SUQ�c9TUYRK [DYRS�VfvNM^T�SUQ�T��NjPV�T��NbNbEYRTUQ3��SUTdV�Vfv�c�V�c9j^j]bNSUM^h�Q�T�c9SUQ
TdVfSUM^h�VfjPW%bEYRTUMPVfMPORQ9l ��vNQ�K YRSU_Hc9KNM^TUeLE][8c9h�Q�T�VfvNQ�h�YRKNTdVfSfc9M^KHVsZ[O����SOUTSV(QSOUTSV�c9KNk Z[O ����O QSOUTSVA
�vNQ�SUQ
�SOUTSV � G �!OUTSV�� �!O�c9SUQ-VfvNQ-VfQ�SUe-T�Y9[�VfSfc9kNQ9l#��j^Q�c9SUjPW��*VfvNQ>h�YRKNTdVfSfc9M^KHV�|�~R}�� h�YRKNTdVfSfc9M^KHV�|8mH}� �M^T�KNY9V
�NM^KNkNM^KN_>MP[!�SOUTSV w ��O"� �SOUTSV u ��O� 	TUM^KNh�Q�[DYRSzc9KHW�^	QSOUTSV�I�Z[Oa`%
�MPVfv QSOUTSV u m Tfc�VfM^Td[ÂW=M^KN_ Z[OHG ��O QSOUTSV
� Z[O6G��SOUTSV(QSOUTSV# 
�Q�KNQ�h�Q�TUTfc9SUM^jPW>_RQ�VFZ[O u �SOUTSV(QSOUTSV$� Z[O u ��OUQSOUTSV# �l 
	M^_��NSUQ���M^j^j��NTdVfSfc�VfQ�TÇVfvNQ�h�YRKNTUQ�n
+-�NQ�KNh�Q�T][DYRS	YRSU_Hc9KNM^TUe E � T]YRb�VfM^e>c9j�bNj°c9KÄl���vNQ�TdVfSfc9M^_RvHVÆj^M^KNQ�T m �&%OUTSV � m ��O4c9KNk m �&'OUTSV c9SUQ�VfvNQ!_RSfc9bNvNT
Y9[	VfvNQ�j^M^KNQ�c9S![F�NKNh�VfM^YRKNTsZ[O0G(�&%OUTSV QSOUTSV�� Z[O G ��OUQSOUTSVLc9KNk Z[O G(�&'OUTSV QSOUTSV��4SUQ�TUbEQ�h�VfMPORQ�jPW��ETfc�VfM^Td[ÂW=M^KN_
�&%OUTSV u ��O u �&'OUTSV l ��[�VfvNQLSUQ�j°c�VfMPORQLbNSUM^h�Q"�&'OUTSV bNSUQ�O9c9M^j^T,�HVfvNQaYRSU_Hc9KNM^TUe 
�Y��Nj^k%j^M��9Q�VfY�h£vNY=YRTUQabEYRM^KHV
) M^K ��_��NSUQ��:����V�M^TÆ[DYRSUh�Q�ktVfY�h£vNY=YRTUQLbEYRM^KHVXcÒTUM^KNh�Q�|8mH}	M^TÇe-YRSUQ�SUQ�TdVfSUM^h�VfMPORQ�Vfv�c9K |�~R}Æc9KNk-vNQ�KNh�Q
|8mH}aM^TzVfvNQtYRKNjPW#�NM^KNkNM^KN_Zh�YRKNTdVfSfc9M^KHV�l3��YRKHORQ�SUTUQ�jPW��	c�V�SUQ�j°c�VfMPORQÓbNSUM^h�Q*�&%OUTSV � Z[O �+�&%OUTSV QSOUTSVzM^TzVfvNQ
�NM^KNkNM^KN_Óh�YRKNTdVfSfc9M^KHV�c9KNkZh�YRKNTUQ,+-�NQ�KHVfjPW%VfvNQzYRSU_Hc9KNM^TUe M^T�[DYRSUh�Q�kZVfYÓh£vNY=YRTUQ�bEYRM^KHV-, |DSfc�VfvNQ�S�Vfv�c9Kc�}�l

�XK VfQ�SUe-T�Y9[ÆbNSUQ�k�c�VfM^YRK SUM^T�� ��VfvNQ�M^KHVfQ�SUbNSUQ�V£c�VfM^YRK�M^T�TdVfSfc9M^_RvHVU[DYRS2
!c9SUkÄl ��[]YRSU_Hc9KNM^TUeLE � TLbNSUQ�W
TUbEQ�h�M^Q�T E5:]<>M^T�SUQ�j°c�VfMPORQ�jPWØc.���NKNk�c9KHV ^.�SOUTSV0/ ��Oa` �HE � T�Q���bEYRT��NSUQ-VfY MPVfT�Y/
�KÙbNSUQ�k�c�VfYRSUT�k��NSUM^KN_
[DYRSfc9_RM^KN_%M^KNh�SUQ�c9TUQ�T�
�MPVfvØVfvNQ-c9e-Y��NKHV�Y9[�bNSUQ�W M^KHV£c.�9Q9l("A��V�
�vNQ�K1�SOUTSV u ��O�YRSU_Hc9KNM^TUe E�KNQ�Q�kNT
e-YRSUQ�VfM^e-Q�VfYÓTUQ�c9SUh£v%[DYRSz|DQ�c9h£v��NKNMPV!Y9[£}]bNSUQ�W%c9KNk%vNQ�KNh�Qzh�c9SUSUM^Q�T!c�_RSUQ�c�VfQ�S�SUM^T��tY9[ �EQ�M^KN_ÓbNSUQ�WRQ�k
�NbEYRK k��NSUM^KN_Ó[DYRSfc9_RM^KN_Nl

��vNQ>c9SU_��Ne-Q�KHV�Y9[�|�~R}�c9KNk |8mH}��EQ�M^KN_�e0��V���c9j^jPW Q���h�j��NTUMPORQ-h�YRKNTdVfSfc9M^KHVfT�h�c9K �EQ-Q�c9TUM^jPW Q���n
VfQ�KNkNQ�k2VfY h�Y�ORQ�S37�Q�SUY bNSUM^h�Q�T�l ��[ ��[DYRS�Q��Nc9e-bNj^Q.�2�SOUTSV G m �ÇVfvNQ�j^M^KNQ_Z[O G3�SOUTSV(QSOUTSV�h�YRM^KNh�M^kNQ�T

�MPVfv VfvNQ�c.�NTUh�M^TUTfc%M^K#��_��NSUQ%�Rl�\=M^KNh�Q���O u �SOUTSV&G m �EVfvNQ�YRSU_Hc9KNM^TUe � T �EQ�TdV�h£vNYRM^h�QÓM^TaVfvNQÓbEYRM^KHVc>l �XKÙY9VfvNQ�S�
�YRSUkNT,�HE�h£vNY=YRTUQ�T Q��OUTSV |DbEYRM^KHV c�}a[DYRS�c9KHW4�SOUTSV65 l m I ��OUp���Vfv�c�V�M^T,� E�M^T�M^KNkNM*)0Q�SUQ�KHV

�MPVfv SUQ�TUbEQ�h�VzVfY-bNSUM^h�Q�h£v�c9KN_RQ�T:
�MPVfvNM^K�Vfv�c�VaM^KHVfQ�SdO9c9j�l!` �NQ�VfYtVfvNM^TLY��NTUQ�SdO9c�VfM^YRK YRKNQ�h�Y��Nj^k V£c.�9Q
��O u m c9Tac-j^Y/
�Q�S:�EY��NKNk Y9[7�SOUTSV�[DYRSac9j^j0E#G+<JIDBDBDBKI�7L:=<Rl5>LY9VfQ.�4vNY/
�Q�ORQ�S,�0Vfv�c�V �HW kNQ���KNMPVfM^YRK
Y9[8��9FG+^ ��9 � �1V ` �:�6VXG+^ �1V � ��;�`!Q�Vfh9l*���SOUTSV ����O*TUM^e0�NjPV£c9KNQ�Y��NTUjPW%Q�TdV£c.�Nj^M^TUvNQ�TLc9K;�NbNbEQ�S5�EY��NKNk YRK
c9j^j7�SOUTSV�l���vNQ�TUQ6�EY��NKNkNT�h�YRKNTdVfMPV���VfQ>c9kNkNMPVfM^YRK�c9j ��c9SUSUM^Q�SUT�VfY VfvNQtTUe-Y=Y9Vfv 
�YRS���M^KN_ Y9[!VfvNQ-bNSUM^h�Q
e-Q�h£v�c9KNM^TUe h�SUQ�c�VfM^KN_>bNSUY��Nj^Q�e-T�M^K Q�TdV£c.�Nj^M^TUvNM^KN_tVfvNQ�Q���M^TdVfQ�KNh�QÓY9[]Q,+-�NM^j^M��NSUM��Ne lA��vNM^TLM^T5
�vHW�
�Q
SUQ�[DSfc9M^KZ[DSUYRe M^KHVfSUY=k��Nh�M^KN_ÓVfvNQ�h�YRKNTdVfSfc9M^KHVfT-�SOUTSV ����O�[DYRS�c9j^j1EHG�<JIDBDBDB�I�7L: <Rl

��YRKNTUM^kNQ�SÓKNY/
 VfvNQ%h�c9TUQ>Vfv�c�V Q��OUTSV G>Q�OUTSV G ���	�e����� t
	��� c O ^	QSOUTSV�I	�SOUTSV QSOUTSV�`�c9KNk�Z
�O G�SOUTSV(Q��OUTSV l(��vNQ�K VfvNQte>cI��M^e0�Ne$Y9[�c O ^�� ` 
�MPVfv SUQ�TUbEQ�h�V�VfY_QSOUTSVzM^T�Y��HO=M^Y��NTUjPW h£v�c9Sfc9h�VfQ�SUM�7�Q�k �HW
p




	M^_��NSUQ��RwXyzSU_Hc9KNM^TUeLE � T�YRb�VfM^e>c9j0kNQ�e>c9KNk c9KNk T��NbNbNjPW
VfvNQ!��SUTdVdnXYRSUkNQ�S�h�YRKNkNMPVfM^YRK

: c Ot�� Q��OUTSV I�Z
�O��c Oz�� Q �OUTSV I�Z �O � G �SOUTSV [DYRS_EHG�<JIDBDBDB�I�7�B
� T���KNY/
�K [DSUYRe VfQ��=V��EY=Y��2h�YRKNT��Ne-Q�S-VfvNQ�YRSdW2VfvNM^T>Q,+-��c�VfM^YRK SUQ,+-�NM^SUQ�T%YRSU_Hc9KNM^TUe E�VfY Q���b�c9KNk
VfvNQØM^KHV£c.�9QØY9[�bNSUQ�W �NM^YRe>c9TUT,��QSOUTSV���VfY VfvNQØbEYRM^KHVZc�V�
�vNM^h£v :&c Ot �
c Oz ��VfvNQØe>c9SU_RM^K�c9j�Sfc�VfQØY9[
T����NTdVfMPV���VfM^KN_�Y/
�K �NM^YRe>c9TUTz[DYRS�bNSUQ�W �NM^YRe>c9TUT,��Q,+-��c9j^T�VfvNQ |DQ��=VfQ�SUK�c9jÂ}zSfc�VfQtY9[�Q���h£v�c9KN_RM^KN_ Y/
�K
�NM^YRe>c9TUTÓ[DYRStQ�c9h£v �NKNMPVtY9[abNSUQ�W �NM^YRe>c9TUT�l ��[&Q��OUTSV G?Q��OUTSV �=
�Q _RQ�Vq^(:&c Ot �
c Oz `G ��O5
�MPVfv2c9K
M^KHVfQ�SUbNSUQ�V£c�VfM^YRK�c9K�c9j^YR_RY��NT!VfY�Vfv�c�V�_RMPORQ�K c.�EY�ORQ9l

s



��� � ���&25���������&$?.0/12#'
	�'��*. ) .���&%��(%��&�!%��9)
\=Yt[8c9S�Y��NS![DY=h,�NTLv�c9T5�EQ�Q�K VfvNQ�SUQ�bNSUQ�TUQ�KHV£c�VfMPORQ�M^KNkNMPO=M^k���c9jÄYRSU_Hc9KNM^TUe c9TLctbNSUM^h�Q�V£c.�9Q�S�l�>LY/
 
�Q
V��NSUK%VfYÓVfvNQ�h�Y=YRSUkNM^K�c�VfM^YRK>Y9[*e>c9S��9Q�V!VfSfc9KNTfc9h�VfM^YRKNT��HW%T��NMPV£c.�Nj^Q�|De>c9S��9Q�V�h�j^Q�c9SUM^KN_�}ÇbNSUM^h�Q�T�l�\=M^KNh�Q
M^K VfvNQ�TUvNYRSdVdnXS��NK c9j^j	bEYRb��Nj°c�VfM^YRKNT&MPO][DYRS9E�G;<JIDBDBDBKI�7 c9SUQÓh�YRKNTdV£c9KHVI�*c9K Q�h�YRTdW=TdVfQ�e c9j^j^Y=h�c�VfM^YRK^	Q�9�IDBDBDBKI Q�#TSV�IonZ�9DI�Z�V�IDBDBDBKI�Z��#TSV `�M^T AD� ��� ��� 4 � MP[

nZ�9 � M V Q�9�I |�o9cH}MPO Z[O>G MPO g V QSO [DYRS�c9j^j!EHG <JIDBDBDBKI�7 : <JB |�o �4}

��vNQ�M^KNQ,+-��c9j^MPVXW TUM^_RKØM^K2|�o9cH}�h�YRSUSUQ�TUbEYRKNkNT�VfY%VfvNQ�h�YRKHORQ�KHVfM^YRK�c9j	O=M^Q�
 M^K Q�h�YRKNYRe-M^h�Q,+-�NM^j^M��NSUM��Ne
c9K�c9jPW=TUM^T>Vfv�c�V�c9K Q���h�Q�TUT T��NbNbNjPW e>c�W �EQ.�:����V c9K Q���h�Q�TUT kNQ�e>c9KNk M^T%KNY9VI�Lh�YRe-b�c�VfM��Nj^Q;
�MPVfv
Q,+-�NM^j^M��NSUM��Ne l���vNM^T�KNY9VfM^YRK6�NVfT%
�Q�j^jE[DYRS!VfvNQ�SUQ�TUY��NSUh�Q9l�iLY/
�Q�ORQ�S,� �NM^YRe>c9TUT�VfSfc9KNTfc9h�VfM^YRKNT��EQ�V 
�Q�Q�K
bNSUQ�k�c�VfYRSUTtc9KNkÜbNSUQ�W=T-SUQ,+-�NM^SUQ%VfvNQZQ,+-��c9j^MPVXW TUM^_RKÜc9TtM^e-bEYRTUQ�k M^KA|�o �4} �ÇTUM^KNh�QZM^K Vfv�c�Vth�c9TUQ.��c9K
Q���h�Q�TUT�T��NbNbNjPW h�YRKNTdVfMPV���VfQ�T�c9K M^K�[DQ�c9TUM��NM^j^MPVXWRl � T�c9SU_��NQ�k M^K e-YRSUQ�kNQ�V£c9M^j�M^KØg]M^h£vNKNQ�Szc9KNk$1*Q�VfvNM^_
|�~9qRqRmH} ��MPO Z[O u MPO g V(QSO�M^e-bNj^M^Q�T�Vfv�c�V%Q�c9h£v YRSU_Hc9KNM^TUe E&
�Y��Nj^k j^YRTUQ e-YRSUQ Y/
�K �NM^YRe>c9TUTtVfv�c9K
VfvNQ�M^S�bNSUQ�k�c�VfYRSUT�c9h�V���c9j^jPWth�YRKNT��Ne-Q9l ��vNM^T!M^T!h�j^Q�c9SUjPW>c�kNM^TUQ,+-�NM^j^M��NSUM��Ne [DQ�c�V��NSUQ.�NTUM^KNh�QzYRSU_Hc9KNM^TUe E

�Y��Nj^kZh�Q�SdV£c9M^KNjPW3�EQzQ�c9_RQ�S�VfYÓSUQ�h�j°c9M^e VfvNQzQ���h�Q�TUT�T��NbNbNjPW%Y9[�MPVfT!Y/
�K��NM^YRe>c9TUT�l���vNM^T!Y��NTUQ�SdO9c�VfM^YRK
vNM^_RvNj^M^_RvHVfTÓVfvNQ bNSUM^KNh�M^b�c9j�kNM*)0Q�SUQ�KNh�Q4�EQ�V 
�Q�Q�K SUQ�TUY��NSUh�Q h�YRKNTdVfSfc9M^KHVfT-M^K Q�h�YRKNYRe-M^h�e-Y=kNQ�j^T-c9KNk
|�o �4}�l �XK c9K2Q,+-�NM^j^M��NSUM��Ne Y9[zc h�YRe-bEQ�VfMPVfMPORQZQ�h�YRKNYRe�W2c e>c9S��9Q�V-_RY=Y=k2M^T�M^K2Q���h�Q�TUT%T��NbNbNjPWÜMP[
c9KNk YRKNjPW MP[aMPVfTtbNSUM^h�Q�M^T(7�Q�SUYNl >LYÙc9_RQ�KHV>M^TtM^KHVfQ�SUQ�TdVfQ�k M^K2h�j°c9M^e-M^KN_ VfvNQ Q���h�Q�TUT%T��NbNbNjPWÜTUM^KNh�Q
Q�ORQ�SdW<�EY=k�W v�c9TÓc9j^SUQ�c9k�W h�YRe-Q-[DYRS2
!c9SUk 
�MPVfvÙvNM^T�YRS�vNQ�S�Tfc�VfM°c�VfM^YRK kNQ�e>c9KNkÄl iLQ�KNh�Q%Q�h�YRKNYRe-M^h
_RY=Y=kNT�M^K%|DQ,+-�NM^j^M��NSUM��Ne%}EQ���h�Q�TUTÆT��NbNbNjPW�c9SUQÇ[DSUQ�Q�_RY=Y=kNT,�9c9KNk�VfvNQ�Q���h�Q�TUTÆT��NbNbNjPW�O9c9KNM^TUvNQ�T �HW�O=M^SdV��NQ
Y9[�VfvNQZc9TUT��Ne-b�VfM^YRK Y9[�[DSUQ�Q%kNM^TUbEYRTfc9j�l ��Q�V �NM^YRe>c9TUT�Y9[�bNSUQ�W TUbEQ�h�M^Q�T�c9j*
!c�W=T 
�v-�NSdVfT 
-VfvNQ%bNSUQ�W
c9KNkØvNQ�KNh�Q�h�c9KNKNY9V��EQ�c>[DSUQ�Q�_RY=Y=k M^K VfvNQÓTUQ�KNTUQ�Y9[ÇQ�h�YRKNYRe-M^h�VfvNQ�YRSdWRl�>LQ�MPVfvNQ�SzM^TL[DSUQ�QÓkNM^TUbEYRTfc9j
Y9[	Q���h�Q�TUTaT��NbNbNj^M^Q�T�Y9[	bNSUQ�W��NM^YRe>c9TUT�c�TUQ�KNTUM��Nj^Q�h�YRKNh�Q�b�VLM^K�Q�h�YRTdW=TdVfQ�e$c9K�c9jPW=TUM^T�l

JLKNj^M��9QÜ|�o �4} ��|�o9cH}-M^T>ORQ�SdW e0�Nh£v�M^K VfvNQØTUbNM^SUMPV%Y9[�Q�h�YRKNYRe-M^h SUQ�TUY��NSUh�Q h�YRKNTdVfSfc9M^KHVfT�c9KNk
VfvNQ-SUQ�TUY��NSUh�Q>h�c9KÙSUM^_RvHVfjPW#�EQ-h�c9j^j^Q�kÙc.���NKNk�c9KHV�M^K h�c9TUQ-Y9[ nZ�9 u M V Q�9�l ��Q�V'
�Q(
�M^j^j]TUvNY/
 Vfv�c�V
��9CG m M^TÇYRKNjPW�T�� �-h�M^Q�KHV�����V�KNY9V�KNQ�h�Q�TUTfc9SdWt[DYRS]VfvNM^T�M^KNQ,+-��c9j^MPVXW�VfY�vNYRj^k-M^K-Q,+-�NM^j^M��NSUM��Ne l*iac�O=M^KN_
Sfc�VfM^YRK�c9j^M�7�Q�ktVfvNQzQ,+-��c9j^MPVXW-TUM^_RKNT�M^K |�o �4}ÇMPV�TUvNY��Nj^k��EQ�c9kNkNQ�k%Vfv�c�V!TUQ�h,�NSUM^KN_ÓVfvNQ�TUQzQ,+-��c9j^MPVXW-TUM^_RKNT

�M^j^jÄV��NSUK Y���VLVfY6�EQ�c-KNYRK=n�VfSUMPO=M°c9jÄM^TUT��NQ�M^K Q�TdV£c.�Nj^M^TUvNM^KN_-c9K Q,+-�NM^j^M��NSUM��Ne l=��vNQ�kNM��-h,�NjPVfM^Q�T�TdVfQ�e
[DSUYRe VfvNQ M^e-bNj^M^h�c�VfM^YRKNTÓY9[�bNSUYRbEYRTUMPVfM^YRKÕ� Vfv�c�V6
�MPVfv kNQ�e>c9KNk bNSUM^h�Q�T%c9bNbNSUYHc9h£vNM^KN_ 7�Q�SUY ��KNMPVfQ

�Tfc�VfM°c�VfM^YRK%kNQ�e>c9KNkNT 
�c9SUQ�c�VUV£c9M^KNQ�kZ[DYRS�c9j^jÄTUbEQ�h�M^Q�T � �NM^YRe>c9TUT�l

�*Y-e>c.�9QzVfvNM^T�bEYRM^KHV�SUM^_RYRSUY��NTUjPW>h�YRKNTUM^kNQ�S�VfvNQ�[DYRj^j^Y/
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����� #��/#�� �G#������! �" ( #&%�#'�"($#&% 8 �[� ��1�5 9
�	�
� 1 nZ�9 u m � ��� u m � MPO u m ��1 � ��O u m A$�[�E9G <JIDBDBDBKI�7 ��1 � � � �h5��h> � �r��4&4 � ����> �0� 1 ��A > � ��1*�D�M�h> �0� 1*� ^	Q��9 IDBDBDBKI Q���#TSV I�Z
�V IDBDBDBKI�Z
�� ` ��1 � � ��� � � �^ ��9DIDBDBDBKI ���#TSV�` � �{�D� � � > � � � 1*�h> � > � > � �R�7@ �[� >/< � � 1 � � � �h5��h> � � �(' � � 4 ���K��� ���*) � � A
{



- � 6 ^	Q��OUTSV I�Z
�O `&� � 4 �
� � -���6 A$�[� ��4&4SEHG <JIDBDBDBKI�7 �
- �	� 6*-��o�
6��1 � -�� � 6 @ � 4 � �
����� ���"!$#&%�#'�"(��O+ -/8 � � 4 � ��� ��A ���J� �h> � 1 � � ��A �(' � � 4 ���K��� ��� )=6
� � > nZ�9 u m � ��� u m � MPO u m ��1 � ��O u m A$�[� E�G><JIDBDBDBKI�7 ��� 9
�	�
� 1 �
	 �7@ �[� >/< � � 1 � � � �h5��h> � ��(' � � 4 ���K��� ���*) �M��� � 1 � > ���J� �h> � � 1 9�� 1 ��� ��4 �
1]SUYRbEYRTUMPVfM^YRK ~ M^TÓQ�c9TUM^jPW bNSUY�ORQ�k 
�MPVfvÙVfvNQZvNQ�j^b Y9[%��_��NSUQ ~ Vfv�c�VÓM^j^j��NTdVfSfc�VfQ�T�O9c9SUM^Y��NT�TUh�Q�K�c9SUM^YRT
[DYRS97rG��ZM^K#
�vNM^h£v c%TUvNYRSdVdnXS��NK Q�h�YRTdW=TdVfQ�e kNY=Q�T�KNY9V�Q���M^TdV�l ��YRKNTUM^kNQ�S���SUTdV�VfvNQ�kNQ�e>c9KNk c9KNk
T��NbNbNjPWth,�NSdORQ�T!M^KtVfvNQab�c9KNQ�j^T ��n ���AY9[@��_��NSUQz~zVfv�c�V!c9SUQLkNSfcI
�K%c9T�TUYRj^M^k-j^M^KNQ�T�l ��j^Q�c9SUjPW��HVfvNQLbNSUM^h�Q�T^.�&'9 I	�&'V I	�&';�9 `�c9KNk ^.�&%9 I	�&%V I	�&%;�9 `zkNQ�VfQ�SUe-M^KNQtcÙ|F�NKNM�+-�NQ�}zQ,+-�NM^j^M��NSUM��Ne MP[�VfvNQtSUQ�TUY��NSUh�Q-Q�KNkNY/
�e-Q�KHV
M^TqnZ '9 c9KNk nZ %9 �]SUQ�TUbEQ�h�VfMPORQ�jPWRl ��vNQZQ,+-�NM^j^M��NSUM��Ne 
�MPVfv T��NbEQ�SUTUh�SUM^b�V� |DQ,+-�NM^j^M��NSUM��Ne� �][DYRS�TUvNYRSdV�}
kNM*)0Q�SUT�[DSUYRe Q,+-�NM^j^M��NSUM��Ne b M^KØVfv�c�V�VfvNQ-SUQ�TUY��NSUh�Q-M^T�c.���NKNk�c9KHV�M^K Q,+-�NM^j^M��NSUM��Ne b ����V�TUh�c9SUh�Q-M^K
�l � \<�NbNbEYRTUQ�KNY/
 VfvNQ�_RSfc9bNv Y9[ÆVfvNQÓc9_R_RSUQ�_Hc�VfQ�T��NbNbNjPW�[F�NKNh�VfM^YRK M V�� V ^.��9�`�M^TLKNY9Va_RMPORQ�K#�HW�VfvNQ
TUYRj^M^k%j^M^KNQLM^KZb�c9KNQ�j � ��Y9[ ��_��NSUQ�~'����V�Sfc�VfvNQ�S��HW>VfvNQzk�c9TUvNQ�k j^M^KNQ9l ��vNQ�K c9KZQ,+-�NM^j^M��NSUM��Ne [8c9M^j^T�VfY
Q���M^TdVLM^K�h�c9TUQ�Y9[	Q�MPVfvNQ�S�SUQ�TUY��NSUh�Q�Q�KNkNY/
�e-Q�KHVI�XnZ '9 YRSRnZ %9 �NTUM^KNh�Q�[DYRS �FG�SI b

M V�� V ^.� �9 ` u M ;�� V ^.�6V ` [DYRS�c9j^j �6V � m B
��vNQ�SUQ�c9TUYRK�[DYRS�Vfv�c�V � TdVfS��Nh�V��NSfc9j � Q���h�Q�TUTLT��NbNbNjPWZM^T!VfvNQ!�EY��NKNkNQ�kNKNQ�TUT�|DYRS�Tfc�VfM°c�VfM^YRK4}ÇY9[*kNQ�e>c9KNk
� V ^.�6V�`Æ[DYRS�c9j^j:�6V 5 l m I � ; p�l 
	M^_��NSUQa~�M^j^j��NTdVfSfc�VfQ�T�c9KNY9VfvNQ�SÇ[8c9M^j��NSUQ�Y9[�c9K>Q,+-�NM^j^M��NSUM��Ne VfY�Q���M^TdV�l � T
c�bEYRM^KHV�Y9[ÆkNQ�b�c9SdV��NSUQ�h�YRKNTUM^kNQ�SLc9_Hc9M^K%VfvNQ�TUYRj^M^kNjPW>kNSfcI
�K j^M^KNQ�T�c9KNk�VfvNQ�bNSUM^h�Q�T ^.� %9 I	� %V I	� %;�9 `�l ?ÙQ
��KNY/
 Vfv�c�VzVfvNM^TzM^T�c9K Q,+-�NM^j^M��NSUM��Ne TUh�Q�K�c9SUM^YNl0"A��V�MP[]VfvNQtc9_R_RSUQ�_Hc�VfQÓT��NbNbNjPW [F�NKNh�VfM^YRK�M ;�� ; ^.�6V `
M^K b�c9KNQ�j ��� |DTUYRj^M^k�j^M^KNQ�}�M^T�SUQ�bNj°c9h�Q�k4�HW�VfvNQ�k�c9TUvNQ�k j^M^KNQ!
�Q�Q�KNk#�Nb;
�MPVfv c9K Q���h�Q�TUTzT��NbNbNjPW�YRK
VfvNQ�e>c9S��9Q�V�[DYRS%�NM^YRe>c9TUT�Y9[	TUbEQ�h�M^Q�Tz~=l � _Hc9M^K@�Nc9K Q,+-�NM^j^M��NSUM��Ne h�c9KNKNY9V:�EQ�Q�TdV£c.�Nj^M^TUvNQ�kÄl

� TLkNSfcI
�K M^K���_��NSUQ�~�MPV�M^T!VfvNQ�bNSUQ�k�c�VfM^YRK�SUM^T��%h�YRKNTdVfSfc9M^KHVÓ|8mH}�Vfv�c�VLM^T�SUQ�TUbEYRKNTUM��Nj^Qz[DYRS�VfvNQ
�EY��NKNkNT�YRK kNQ�e>c9KNkÄl0"A��V�M^KØ_RQ�KNQ�Sfc9j��ÄkNQ�e>c9KNkØTfc�VfM°c�VfM^YRKÜ|8c�V!7�Q�SUY�bNSUM^h�Q�}aM^TzY9[�h�Y��NSUTUQtM^e-bNj^M^Q�k
�HWÜe>c9KHW [F�NKNh�VfM^YRK�c9j�[DYRSUe-TNc O Q�ORQ�K MP[�|8mH}&
�Y��Nj^k2KNY9V%c9bNbNjPWRl � YRSUQ�Y�ORQ�S,��kNQ�e>c9KNk2Tfc�VfM°c�VfM^YRK
e0�NTdV��EQÓh�YRKNTUM^kNQ�SUQ�kÙc%SUQ�c9j^M^TdVfM^h�[DQ�c�V��NSUQ�M^K Q�h�YRTdW=TdVfQ�e c9K�c9jPW=TUM^T,�ÄTUM^KNh�Qtc9j^j	YRSU_Hc9KNM^TUe-T � h�c9b�c9h�MPVXW
Y9[�V£c.��M^KN_ÓM^K�c9KNk�kNM^_RQ�TdV![DY=Y=k%M^T!j^M^e-MPVfQ�k-M^K%VfvNQ�TUvNYRSdVdnXS��NKZbEQ�SUM^Y=k | 
�vNM^h£v c9bNbNj^M^Q�T�VfY�v-�Ne>c9KNT�c9T

�Q�j^jÂ}�l!��vNQ�SUQ�[DYRSUQtkNQ�e>c9KNkØTfc�VfM°c�VfM^YRK h�YRe0�NM^KNQ�k#
�MPVfv VfvNQ�Q,+-��c9j^MPVXW |��³}2|�o �4}LbEYRTUQ�T�c%bEQ�SUTUM^TdVfQ�KHV
Q���M^TdVfQ�KNh�Q�bNSUY��Nj^Q�e l�gÆORQ�K MP[Æc9K Q,+-�NM^j^M��NSUM��Ne h�c9K4�EQ�TUvNY/
�K VfY-Q���M^TdVaM^K ct_RMPORQ�K bEQ�SUM^Y=k@��MPVLe>c�W
KNY9V�Q���M^TdVLM^K�TUYRe-Qz[F��V��NSUQ�bEQ�SUM^Y=k�kNQ�bEQ�KNkNM^KN_tYRK vNY/
�TUbEQ�h�M^Q�T�bEYRb��Nj°c�VfM^YRKNT!_RSUY/
�YRS�TUvNSUM^K��4l

��vNQ�TUQth�YRKNTUM^kNQ�Sfc�VfM^YRKNTaT��N_R_RQ�TdV�Vfv�c�V�M^K YRSUkNQ�SaVfYZbNSUY�O=M^kNQ�c%_RQ�KNQ�Sfc9j	bNSUY=Y9[ÇY9[ÇQ,+-�NM^j^M��NSUM��Ne

�MPVfvNY���V�c.��c9KNkNYRKNM^KN_ VfvNQ%h�YRKNTdVfSfc9M^KHVfTZ|8mH}�Q�KHVfM^SUQ�jPW YRKNQ%KNQ�Q�kNTÓV 
�YØM^KN_RSUQ�kNM^Q�KHVfT�l 
	M^SUTdVI�	M^KÙVfvNQ
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	M^_��NSUQ�~=w ��vNQ�Q���M^TdVfQ�KNh�Q�bNSUY��Nj^Q�e

c.�NTUQ�KNh�Q Y9[-|8mH}ÓkNQ�e>c9KNk2Tfc�VfM°c�VfM^YRK2c�V-bNSUM^h�Q�TtVfQ�KNkNM^KN_ VfY 7�Q�SUYÙe0�NTdV6�EQ S��Nj^Q�k2Y���V��I��c9KNk TUQ�h�n
YRKNk@��VfvNY��N_Rv bEYRTUMPVfMPORQ ��O	SUQ�KNkNQ�SakNQ�e>c9KNkNT5�EY��NKNkNQ�kØc�VLj^Y/
�bNSUM^h�Q�T,��VfvNQ�b�c9Sfc9e-Q�VfQ�SUT ��O*e0�NTdV �EQ
kNQ�VfQ�SUe-M^KNQ�kÓQ�KNkNYR_RQ�KNY��NTUjPW�VfYzc9j^j^Y/
 [DYRS*e-YRSUQXx�Q���M��NM^j^MPVXW�Y9[4kNQ�e>c9KNkNTÆc9KNkÓT��NbNbNj^M^Q�T]c�V	j^Y/
ÜbNSUM^h�Q�T�l

�*Y�e>c.�9QzbNSUYR_RSUQ�TUT,��
�Q!��c9TUQ�Y��NS!T����NTUQ,+-�NQ�KHVzc9K�c9jPW=TUM^T�YRKZKNQ�V%�NM^YRe>c9TUT�[F�NKNh�VfM^YRKNT�W=M^Q�j^kNM^KN_
kNQ�e>c9KNk c9KNk T��NbNbNjPW%[F�NKNh�VfM^YRKNT%
�MPVfvZVfvNQ�[DYRj^j^Y/
�M^KN_�bNSUYRbEQ�SdVfM^Q�T�w
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� T�VfvNQ�bNSUY=Y9[�Y9[�bNSUYRbEYRTUMPVfM^YRKØmZM^K VfvNQ � bNbEQ�KNkNM¼�ØTUvNY/
�T�VfvNQtb�c9Sfc9e-Q�VfQ�SUT ��O�c9SUQtQ�KNkNYR_RQ�KNY��NTUjPW
h£vNYRTUQ�K�M^K%T��Nh£v c'
!c�W>Vfv�c�V!M^K6��_��NSUQ�~�VfvNQzbEYRM^KHVfT ) c9KNk_c h�YRM^KNh�M^kNQzc9KNk>VfvNQzj^M^KNQaTUQ�_Re-Q�KHV m ,
�EQ�h�YRe-Q�T�Q,+-��c9jÇVfY m�� lZ`aSfcI
�M^KN_ c9K c9bNbNSUYRbNSUM°c�VfQ�jPWØe-Y=kNM*��Q�k kNM°c9_RSfc9e;��YRKNQ-h�c9KÙQ�c9TUM^jPWØh£vNQ�h	�
Vfv�c�V(�NKNkNQ�S�VfvNQ�TUQ�h�YRKNkNMPVfM^YRKNT�|8c9KNk 
�MPVfv � TUT��Ne-b�VfM^YRK��I}�VfvNQZQ���M^TdVfQ�KNh�Q Y9[zc9KÜQ,+-�NM^j^M��NSUM��Ne M^T
TUQ�h,�NSUQ�kÄl ��V]V��NSUKNT]Y���V]Vfv�c�V]kNQ�bEQ�KNkNM^KN_�YRKÓVfvNQ�c.���NKNk�c9KNh�Q�YRSÆTUh�c9SUh�MPVXWÓY9[4VfvNQ�SUQ�TUY��NSUh�Q�VfvNQ�Q�KHVfM^SUQ
Q�h�YRTdW=TdVfQ�e M^T�Q�MPVfvNQ�S�c.���NKNk�c9KHV�|DbNSUYRbEYRTUMPVfM^YRK-m�M^M^MÂ}*YRS�TUh�c9SUh�Q�|DbNSUYRbEYRTUMPVfM^YRK-m�MPON}�l]\=h�c9SUh�MPVXW-Y9[0VfvNQ
SUQ�TUY��NSUh�Q�c9KNk%VfvNQ�TUbEQ�h�M^Q�T�M^T!SUQ�x�Q�h�VfQ�k M^KZc9j^j0SUQ�j°c�VfMPORQaQ,+-�NM^j^M��NSUM��Ne bNSUM^h�Q�T%�EQ�M^KN_ÓTdVfSUM^h�VfjPW>bEYRTUMPVfMPORQ
|DbNSUYRbEYRTUMPVfM^YRK m%MPON}�l{yzK VfvNQÓY9VfvNQ�Sav�c9KNk@��c.���NKNk�c9KNh�QÓh�c9K$�EQ�c9TUTUY=h�M°c�VfQ�k4
�MPVfvØc9j^j�bNSUM^h�Q�T��EQ�M^KN_
7�Q�SUY |DbNSUYRbEYRTUMPVfM^YRK�mtM^M^MÂ}�l ��VLM^T�M^e-bEYRSdV£c9KHV!VfYtKNY9VfQ.�4vNY/
�Q�ORQ�S,�4Vfv�c�Vac9S��NMPVfSfc9SdW%bNSUM^h�Q�T-�SO750p m I ��O g V p
[DYRSFE#G m ID<JIDBDBDB�I�7L:=<Óc9SUQ�c9j^TUY-h�YRe-b�c�VfM��Nj^Q�
�MPVfv c9K Q,+-�NM^j^M��NSUM��Ne Y9[Çc9K c.���NKNk�c9KHVzQ�h�YRTdW=TdVfQ�e l
\=Ytj^YRKN_-c9T�VfvNQ�SUQ�TUY��NSUh�Q�M^T�c.���NKNk�c9KHVI�4bNSUM^h�Q�T�kNY-KNY9V�_��NM^kNQzVfvNQ�Q�h�YRTdW=TdVfQ�e$c9j^j^Y=h�c�VfM^YRKÄl

����� � 2X)��9"5�!" �*%��#. '��*" �*%(/1',2
	 '��&25���������&$ .0/12#'
	�'��*. ) .���&%��(%��&�!%("
�XK VfvNM^T�T����NTUQ�h�VfM^YRK;
�Q�Q���bNj^YRSUQ�vNY/
 Q�h�YRTdW=TdVfQ�e$Q,+-�NM^j^M��NSUM°cÓc9SUQ�c )0Q�h�VfQ�k4�HW�h£v�c9KN_RQ�TaM^K Q�KHO=M^SUYRK=n
e-Q�KHV£c9j0b�c9Sfc9e-Q�VfQ�SUT�l �*Y �EQ�h�YRKNh�SUQ�VfQ.��
�Q�SUQ�TdVfSUM^h�V�Y��NS�c�VUVfQ�KHVfM^YRK>VfYtc9KZQ�h�YRTdW=TdVfQ�e M^K6
�vNM^h£vZVfvNQ
SUQ�TUY��NSUh�Q�M^T�TUh�c9SUh�Q.�Ec9KNk�
�Q�T��NbNbEYRTUQ�Vfv�c�V � TUT��Ne-b�VfM^YRK ����M�l Q9l

QSOUTSV#G �� OUTSVFe �SOUTSVT h c9KNk Z[O1G �� Ofe �SOUTSVT � 9 h EHG�<JIDBDBDB�I�7�I |8rH}

M^T�Tfc�VfM^T2��Q�kÄl

��V�M^T!Q�c9TdW>VfY�TUQ�QzVfv�c�V!VfvNQzTdW=TdVfQ�e Y9[*Q,+-��c�VfM^YRKNT�|�o9cH}�c9KNkÙ|�o �4}Çh�c9K��EQzTUYRjPORQ�k�����VUVfYRe �NbÄwnZ�9 G+Q��9 kNQ�VfQ�SUe-M^KNQ�T����9 c9KNk Z
�V �0Z
�V G+Q�� V M^e-bNj^M^Q�T ���V c9KNk _RMPORQ�T��NT Z
�; ��c9KNk ��K�c9j^jPW Z
�; G+Q��; M^T
c�VUV£c9M^KNQ�kÙ[DYRS ��; G ���; l$��vNQZY��NTUQ�SdO9c�VfM^YRKÙVfv�c�V�VfvNQZQ,+-�NM^j^M��NSUM��Ne h�c9K �EQ%kNQ�VfQ�SUe-M^KNQ�k TdVfQ�b 
�M^TUQ
[DSUYRe TUbEQ�h�M^Q�T m VfY�TUbEQ�h�M^Q�T 7 M^TÇh�j^Q�c9SUjPW�k��NQ�VfY�Y��NS�e-Y=kNQ�j^M^KN_aVfvNQLQ�h�YRTdW=TdVfQ�e c9T�c��NKNM^kNM^SUQ�h�VfM^YRK�c9j
[DY=Y=k h£v�c9M^K 
�vNYRTUQØbNSUM^KNh�M^b�c9jac�VUVfSUM�����VfQ M^T%kNQ�bEQ�KNkNQ�KNh�Q Sfc�VfvNQ�S>Vfv�c9K M^KHVfQ�SUkNQ�bEQ�KNkNQ�KNh�Q9l � T�c
h�YRKNTUQ,+-�NQ�KNh�Q.�HTUvNY=h	��T�|DM�l Q9l*b�c9Sfc9e-Q�VfQ�S�h£v�c9KN_RQ�T£}�M^K�VfvNM^T*Q�h�YRTdW=TdVfQ�eÒM^KNk��Nh�Q�SUQ�bEQ�SUh,�NTUTUM^YRKNT �EY9VUVfYRe
�Nb3����V�KNY9V]VfYRbtkNY/
�KÄl �*Y�e>c.�9Q�VfvNM^TÆ[DQ�c�V��NSUQ�e-YRSUQ�bNSUQ�h�M^TUQLc9KNk�VfY�TUvNY/
��=c�V]VfvNQ�Tfc9e-Q�VfM^e-Q.�9VfvNQ
SUM^h£vNKNQ�TUT�M^KØM^e-bNj^M^h�c�VfM^YRKNTLY9[�Y��NS�e-Y=kNQ�j	Y9[�TUvNYRSdVdnXS��NK Q�h�YRTdW=TdVfQ�e Q,+-�NM^j^M��NSUM��Ne 
�Q-KNY/
 bNSUY=h�Q�Q�k

�MPVfv cZh�YRe-b�c9Sfc�VfMPORQ�TdV£c�VfM^htc9K�c9jPW=TUM^T�l0?�MPVfvNY���V�j^YRTUT�Y9[�_RQ�KNQ�Sfc9j^MPVXW4
�QtTUM^e-bNj^MP[ÂW�VfvNQtQ���bEYRTUMPVfM^YRK
�HWZTUQ�VUVfM^KN_ � � 7>G �tc9KNk vNQ�KNh�Q�
�Q�TdV£c9SdVLY���V%
�MPVfv c9K�M^KNMPVfM°c9jETUvNYRSdVdnXS��NK Q�h�YRTdW=TdVfQ�e Q,+-�NM^j^M��NSUM��Ne
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Vfv�c�V�M^T![F�Nj^jPW%h£v�c9Sfc9h�VfQ�SUM�7�Q�k;�HW%VfvNQ�Q,+-��c�VfM^YRKNT

nZ�9CG=M V(Q�9�I M V(Z�V#G=M ;�Q6V�I M ;�Z�; GAM���Q�;DIQSOUTSVXG �� OUTSV ^.�SOUTSV ` c9KNk Z[O6G �� O ^.�SOUTSV�` EHG <JI�@�I �*B |�pR}

?ÙQ-KNY/
 M^KHVfSUY=k��Nh�Q-b�c9Sfc9e-Q�VfSUM^hth£v�c9KN_RQ�TZ|DTUvNY=h	��T£} �ÆYRKNQ>c�VÓc�VfM^e-Q.��M^K VfvNQ-b�c9Sfc9e-Q�VfQ�SUT nZ�9I�HM V �M ;�c9KNkYM���c9KNk kNQ�VfQ�SUe-M^KNQÓVfvNQ�h£v�c9KN_RQ�T�M^KNk��Nh�Q�k M^KØVfvNQ�Q�KNkNYR_RQ�KNY��NT�O9c9SUM°c.�Nj^Q�T ��9/� �6V�� ��;/�6Q�9/�Q6V��1Q�;/�6Z�V �1Z�;I�6Z��I� b V�� b ;�c9KNk b ��l � TzTUvNY/
�K M^K VfvNQ�c9bNbEQ�KNkNM¼� �0VfY9V£c9j	kNM*)0Q�SUQ�KHVfM°c�VfM^YRK Y9[]VfvNQ�TUQ�V
Y9[*Q,+-��c�VfM^YRKNT�|�pR}]W=M^Q�j^kNT�VfvNQzSUQ�T��NjPVfT�T��Ne-e>c9SUM�7�Q�k>M^K%V£c.�Nj^Q � 
�vNQ�SUQ 
�v�c�VfT 
zc.�EY�ORQ�j^Q�VUVfQ�SUT!kNQ�KNY9VfQ
SUQ�j°c�VfMPORQ�h£v�c9KN_RQ�TÓ|DQ9l _Nl �Q G��JQ ��Q0}�l ��vNQ�TUM^_RKNT�M^K��NSfc9h	�9Q�VfTaM^KNkNM^h�c�VfQaVfvNQ�TUbEQ�h�M°c9j�h�c9TUQ �� O G m l

���9 ��6V ���; �Q�9 �Z�V �Q6V �Z�; �Q�; �Z�� �b V �b ; �b �
�nZ�9 u m : : : � � � � � � ���v^�� ` ���v^ m ` ��� ^ m `�M V u m � ���v^(:9`����v^ m ` : : ���v^�� `	���v^ m ` ��� ^ m ` ���v^ m ` ���v^(:9`
��� ^�� ` ��� ^ m `�M ; u m q � ���v^ m ` q q : : ���v^�� `	���v^ m ` m ��� ^(:9`
���v^�� `
�M�� u m q q � q q q q : : q q ���v^(:9`

�	c.�Nj^Q �£w���YRe-b�c9Sfc�VfMPORQ�TdV£c�VfM^h�T�Y9[*VfvNQ�TUvNYRSdVdnXS��NK Q�h�YRTdW=TdVfQ�e Q,+-�NM^j^M��NSUM��Ne

�Q�c�O=M^KN_ Y���VÓTUYRe-Q-kNQ�V£c9M^j^T�c9KNk TUbEQ�h�M°c9j][DQ�c�V��NSUQ�T�Y9[!V£c.�Nj^Q �aVfvNQ>bNSUM^KNh�M^b�c9j]SUQ�T��NjPVfT�Y9[!VfvNQ
Q���Q�SUh�M^TUQ�M^K�h�YRe-b�c9Sfc�VfMPORQzTdV£c�VfM^h�TLc9SUQ9w

|DMÂ} ��[!VfvNQ>SUQ�TUY��NSUh�Q>Q�KNkNY/
�e-Q�KHV�Y9[�VfvNQ>Q�h�YRTdW=TdVfQ�e |8c9j^M°c9TzVfvNQ � T��NbNbNjPW Y9[��NM^YRe>c9TUT�Y9[!TUbEQ�h�M^Q�T
q � }�M^KNh�SUQ�c9TUQ�T,�ÆVfvNQ�KÜc9j^jÇTUbEQ�h�M^Q�T � VfQ�SUe-T�Y9[�VfSfc9kNQ>M^e-bNSUY�ORQ � 9�c9KNkÜc9j^jÇe>c9S��9Q�V�VfSfc9KNTfc9h�VfM^YRKNT
Q���b�c9KNkÄl

|DM^MÂ}���[*VfvNQ�bEYRb��Nj°c�VfM^YRK%Y9[	TUbEQ�h�M^Q�TsEÇM^KNh�SUQ�c9TUQ�T,�NVfvNQ�K YRSU_Hc9KNM^TUeLE
� [8c9h�Q�T6
�YRSUTUQ VfQ�SUe-T>Y9[zVfSfc9kNQ.�%
�vNM^j^Q�VfvNQ Y9VfvNQ�S>TUbEQ�h�M^Q�T � VfQ�SUe-T>Y9[�VfSfc9kNQ VfQ�KNk VfY �EQ
KNYRK=nXkNQ�VfQ�SUM^YRSfc�VfM^KN_ �

� SUQ�k��Nh�Q�TLMPVfT�e>c9S��9Q�V�VfSfc9KNTfc9h�VfM^YRKNT �

� SUQ�k��Nh�Q�T MPVfTZY.)0TUbNSUM^KN_��:
�vNM^j^Q VfvNQ Y.)0TUbNSUM^KN_ÜY9[�VfvNQ Y9VfvNQ�S�TUbEQ�h�M^Q�T�VfQ�KNk�VfY �EQ KNYRK=n
kNQ�h�SUQ�c9TUM^KN_Nl

|DM^M^MÂ} ��[�[DYRS E G @�I � TUbEQ�h�M^Q�T EzQ���bEQ�SUM^Q�KNh�Q�Ttc h£v�c9KN_RQZM^K MPVfT�bEYRb��Nj°c�VfM^YRK@�*TUbEQ�h�M^Q�T� w EzM^TÓKNY9V
c�Vac9j^j�c )0Q�h�VfQ�k4�HW�VfvNM^T�h£v�c9KN_RQ9w!MPVfT�VfQ�SUe-TLY9[	VfSfc9kNQ.�4MPVfT�VfSfc9KNTfc9h�VfM^YRKNTLc9KNk MPVfT�KNQ�V �NM^YRe>c9TUT
SUQ�e>c9M^K��NKNh£v�c9KN_RQ�kÄl
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��vNQ!j°c9TdV	Y��NTUQ�SdO9c�VfM^YRK�|DM^M^MÂ}0M^T	M^KHVfSUM^_��NM^KN_��IMP[�KNY9V	h�Y��NKHVfQ�SUM^KHV��NMPVfMPORQ.������VÆYRKNjPW�VfYLVfvNQ!Q��=VfQ�KHVÆVfv�c�V 
�Q
j^Q�V]Y��NSÆM^KHV��NMPVfM^YRK�SUQ�jPW�YRKtb�c9SdVfM°c9j=Q,+-�NM^j^M��NSUM��NeÒc9SU_��Ne-Q�KHVfT�l��*Y�TUQ�Q�Vfv�c�VI�Rh�YRKNTUM^kNQ�SÇc9K�Q,+-�NM^j^M��NSUM��Ne
Y9[*VfvNQ�e>c9S��9Q�V�[DYRS%�NM^YRe>c9TUT!Y9[	TUbEQ�h�M^Q�Tz~Ó_RMPORQ�K;�HW

M�� �� ;9e ��;T I � �g h G=M ; �� ;9e ��;g I �1VT h I |8sH}


�vNQ�SUQ �1V � ��;Æc9KNk�� �Æc9SUQ�c9TUT��Ne-Q�k�VfY �EQÇ_RQ�KNQ�Sfc9j�Q,+-�NM^j^M��NSUM��NeAbNSUM^h�Q�T�lÆ\<�NbNbEYRTUQ�KNY/
��
M��	M^T�TUj^M^_RvHVfjPW
M^KNh�SUQ�c9TUQ�k>VfY M � � u M��A
�vNM^j^Q�Q�ORQ�SdW�VfvNM^KN_ÓQ�j^TUQaM^T=�9Q�b�V!h�YRKNTdV£c9KHV!Q���h�Q�b�V!VfvNQabNSUM^h�Q ��;�l ��j^Q�c9SUjPW��HVfvNQ
KNQ�
 e>c9S��9Q�VLQ,+-�NM^j^M��NSUM��Ne M^T�VfvNQ�K h£v�c9Sfc9h�VfQ�SUM�7�Q�k4�HW c9K M^KNh�SUQ�c9TUQ�M^K ��;zc9KNk c9K M^KNh�SUQ�c9TUQ�M^K;�EY9VfvM ;�Z�;Lc9KNk M � � Q�;LM^e-bNjPW=M^KN_�Vfv�c�V�VfvNQ�bNSUQ�k�c�VfYRS�TUbEQ�h�M^Q�TLm�kNY=Q�T�v�c�ORQ�c9K�M^e-b�c9h�V�YRKZTUbEQ�h�M^Q�Ta~=l "A��V
VfvNM^TLh�YRKNh�j��NTUM^YRK kNQ�bEQ�KNkNTaYRK Y��NSLb�c9SdVfM°c9j�c9K�c9jPW=TUM^TLc9TUT��Ne-b�VfM^YRK Y9[ �9Q�Q�bNM^KN_ �1V�c9KNk � �ah�YRKNTdV£c9KHV�l
��Q�V�Y��NS�_RQ�KNQ�Sfc9j]Q,+-�NM^j^M��NSUM��Ne$c9K�c9jPW=TUM^T�TUvNY/
�T�Vfv�c�V�VfvNQte>c9S��9Q�V�bNSUM^h�Q�T�h£v�c9KN_RQ>c9T!
�Q�j^j]TUY�Vfv�c�V
VfvNQ�KNQ�
 Q,+-�NM^j^M��NSUM��Ne YRK VfvNQte>c9S��9Q�V!�NKNkNQ�S�h�YRKNTUM^kNQ�Sfc�VfM^YRKØM^TzSUQ�c9h£vNQ�k �HW$�9Q�Q�bNM^KN_ �6V9G �1V�� ��;
�NKNh£v�c9KN_RQ�k�c9KNk��HW%c9K%M^KNh�SUQ�c9TUQaM^K�� ��G ��; � � �A
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 �M V!kNQ�bEQ�KNkNT
YRK�M V�Y�ORQ�SÓVfvNQZQ�KHVfM^SUQ>kNYRe>c9M^K Y9[�KNYRK=nXKNQ�_Hc�VfMPORQ M V�
�QZKNQ�Q�k VfY h�YRe0�NM^KNQ |¹��rRcH}�c9KNkÕ|�~9qH} �]c9T
M^j^j��NTdVfSfc�VfQ�ktM^K3��_��NSUQzm�l���vNQ �M VXn�[F�NKNh�VfM^YRK-M^T�M^KHORQ�SUTUQ�jPW3�=nXTUv�c9bEQ�k6
�MPVfv%c�j^M^KNQ�c9SÇTUQ�_Re-Q�KHV!Y�ORQ�S�VfvNQ
M^KHVfQ�SdO9c9j l m I�^ � V � � V�` �DV[nZ�9 �!^ � V[nZ�V ` p�l���vNM^T�j^M^KNQ�c9SÇTUQ�_Re-Q�KHV!KNY9V 
�MPVfvNTdV£c9KNkNM^KN_�VfvNQa_RSUY/
�Vfv%h,�NSdORQzM^K� | N ¬�©¹Ë�¬�¾9��Ï�¬�¨�©U«£¬�½!©dµ�¬��»�¬�·I©ÇÐ��¬�Ï£«£®°Ý��² ¬�©d¨�¨�«Ç½!�ª�©d²�¸d«�µz¾9©Æ»¼�ºIµ�ªL´ µ�Ú�ºI¨�¨�«f±�DFE�G�G�O,KXÀ� � ×Ä·I©ÆÖ�¨�¶D¬�©UÑ�º�«£¬�´ �µa´ µ D^â�â�K0´³¶Ä´ ½!¯I²³«�º�¶8´ ¾I² ©Æ»¼�¨ K 
]¶8´ µ�¸¹©]ºIµ�¾9�ºIµ�ª�©Uªa¯9�¯IºI²³«£¬�´ �µzÈ�¨�£¿Ä¬�·L´³¶�´ µ�»¼©U«�¶8´ ¾I² ©�À P��¬�©
«�²³¶8Ó¬�·�«£¬�¬�·I©�¯�«�¨�«�½!©¹¬�©d¨�¶
	 ! �fÊ�	 ! ! Ê�	 
 �z«�µ�ª�	 
 ! «�¨�©�«�ª%·I�¸�¿�·I©d¨�©U«�¶�¬�·I©�¯�«�¨�«�½!©¹¬�©d¨�¶�*�8Ê����Ç«�µ�ª����:D�}9~
� f �,K�ª�©U¶�¸¹¨�´ ¾9©a¬�©U¶D¬�«�¾I² ©z¯I¨��¯9©d¨8¬�´ ©U¶��»	¬�·I©z´ µ�ª�´ Ã�´³ª�º�«�²��¨�È�«�µI´³¶8½�¶ D¼¿�´ ¬�·����Æ¾9©d´ µIÈt¸¹�½!¯9�¶8©Uªt�»	Ã£«�¨�´ �º�¶��¬�·I©d¨
¯�«�¨�«�½!©¹¬�©d¨�¶�KXÀ�'B N ¨�´ È��¨��º�¶Ä¸�·�«�¨�«�¸X¬�©d¨�´ ÌU«£¬�´ �µL�»�¬�·I©]¬�´ ½!©]¯�«£¬�·�«�µ�ªL¬�·I©�¸¹�µ�ª�´ ¬�´ �µ�¶0»¼�¨*¸¹�µ�Ã�©d¨�È�©dµ�¸¹©Æ«�¨�©Æ¾9©d±��µ�ªL¬�·I©�¶�¸¹�¯9©
�»�¬�·I©Æ¯I¨�©U¶8©dµ�¬�¯�«�¯9©d¨UÀ

��s



��_��NSUQ>m�M^T�Q�TUTUQ�KHVfM°c9j^jPW VfvNQ(�ÇQ�SUv-�Nj^TdVdn 1*Q�c9SUjÇ_RSUY/
�VfvÙh,�NSdORQ>_RMPO=M^KN_�SUM^TUQ�VfY c j^YR_RM^TdVfM^hÓbEYRb��Nj°c�VfM^YRK
h,�NSdORQ9l >LY9VfQ.��vNY/
�Q�ORQ�S%Vfv�c�V-VfvNQ;�ÇQ�SUv-�Nj^TdVdn 1*Q�c9SUjLh,�NSdORQØM^T>c9K c9k vNY=h c9bNbNSUYHc9h£v [DYRS>c TUM^KN_Rj^Q
M^TUYRj°c�VfQ�k TUbEQ�h�M^Q�T�l �XK2h�YRKHVfSfc9TdVI��vNQ�SUQZVfvNQZQ,+-��c�VfM^YRKNT |¹��rRcH}�c9KNkA|�~9qH}Óc9SUQZkNQ�SUMPORQ�k2Sfc�VfvNQ�SÓVfv�c9K
c9TUT��Ne-Q�k M^K cÓVfvNSUQ�Q�nXTUbEQ�h�M^Q�TLe-Y=kNQ�j�l �0�


	M^_��NSUQ�m�w 1*YRb��Nj°c�VfM^YRK�_RSUY/
�Vfv�Y9[	TUbEQ�h�M^Q�T��

?�MPVfv M V�TUQ�V�h�YRKNTdV£c9KHV�M^K |¹��r.�4} �M ;�h�c9K �EQ%SUQ�c9kNM^jPW TUQ�Q�K VfY kNQ�bEQ�KNk YRK M ;�M^K c TUM^e-M^j°c9S

!c�W c9T �M VtkNQ�bEQ�KNkNT%YRK M V�l ��vNQ Tfc9e-Q vNYRj^kNTt[DYRS �M��6
�vNQ�K M ;%M^T>c9TUT��Ne-Q�k VfY �EQ h�YRKNTdV£c9KHV�l
`aM*)0Q�SUQ�KHVfM°c�VfM^YRKZY9[�|¹��r.�4}!c9KNk |¹��r9h�} �NSUQ�TUbEQ�h�VfMPORQ�jPW��NW=M^Q�j^kNT
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� M ;O G :,^aMPOUTSV � Oa`�� 	 � � O ��^(<F: � Oa` �DM T � V g � 	i�O w m EHGd@�I �*I

�vNM^h£v TUvNY/
�TaVfv�c�V �MPO	M^TLc-TdVfSUM^h�VfjPWZh�YRKNh�c�ORQ�[F�NKNh�VfM^YRK Y9[fMPOXl 
�YRSLc9KHW _RMPORQ�K MPOUTSV!VfvNQ�e>cI��M^e0�Ne
M^T

�MPO*^aMPOUTSV�`#G=MPOUTSV � � O � e <F: � O��O h 
	 	 EHG]@�I �*I

c9KNk�VfvNQ�j^YRKN_�nXS��NKZQ,+-�NM^j^M��NSUM��Ne Y9[	TUbEQ�h�M^Q�Tz~�c9KNk m ^ �M ;CG �M��CG m `�M^T�SUQ�c9h£vNQ�k c�V
M �O ^aMPOUTSV�`5GAMPOUTSVQ� � O � e <��O h 

	 	 EHGd@�I �*B
��j^Q�c9SUjPW���VfvNQah�c9SUSdW=M^KN_Óh�c9b�c9h�MPVXW-Y9[�TUbEQ�h�M^Q�TCE	M^T�bNSUYRbEYRSdVfM^YRK�c9j�VfY�VfvNQabEYRb��Nj°c�VfM^YRK-Y9[�TUbEQ�h�M^Q�TCES:�<Rl
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�QÇV��NSUK�VfY�VfvNSUQ�QÇK-�Ne-Q�SUM^h�c9jRQ��Nc9e-bNj^Q�T 
�vNM^h£v�c9SUQ]h�c9j^h,�Nj°c�VfQ�k�
�MPVfv�VfvNQ]vNQ�j^b�Y9[=VfvNQ]h�YRe-b���VfQ�S
bNSUYR_RSfc9e � c�VfvNQ�e>c�VfM^h�c�l � � �XK VfvNQ�TUQÓQ��Nc9e-bNj^Q�TaVfvNQÓb�c9Sfc9e-Q�VfQ�SUTzc9SUQ�h£vNYRTUQ�K c9Ta[DYRj^j^Y/
�T�w �DVFG <��nZ�9�G]@ mJmJmJmJmJmJm �fnZ�V#GW< mJm �5nZ�;CGW< m �5nZ��CGW<�� � O0G � O0G m B���[DYRSLc9j^j6EfG�<JI�@�I ��� �SV#GW< m � � ;CGW<��
c9KNk � � G]@=l
����� �`� �� D) % ?ÙQzTUQ�V!VfvNQzM^KNMPVfM°c9jNbEYRb��Nj°c�VfM^YRK-TdVfY=h	��T�c�V M VD^ m `5G�< mJm ��M ;[^ m `5G�< m c9KNk_M���^ m `#G<Rl�\=M^KNh�Q M V w � �  g �  � � ��z
	� ��z  G�� mJmJmJmJm VfvNQÓSUQ�TUY��NSUh�QÓM^Tac.���NKNk�c9KHV�c9KNk VfvNQÓbEYRb��Nj°c�VfM^YRK _RSUY/
�Vfv M^T
_RMPORQ�K;�HW

�M VrG � m M V�I |�~9mRcH}

�M ; G M ;  <���B �*<J<�� e M VM ; h 9�� � : <����RI |�~9m.�4}

�M�� G M��  <JB����*<J<�� e M ;M�� h 9�� � : @��RB |�~9m9h�}

��vNQ j^Q�[ÂVtb�c9KNQ�j^T-Y9[ ��_��NSUQ�T>y�n¹r M^j^j��NTdVfSfc�VfQ>VfvNQ _RSUY/
�Vfv k��NSUM^KN_ VfvNQ�VfM^e-Q�M^KHVfQ�SdO9c9j l m I m B @ m � ����p�l
�XKNMPVfM°c9j^jPWÙc9j^j!bEYRb��Nj°c�VfM^YRKNT�_RSUY/
 TUj^Y/
�jPWÜc9KNk2VfvNQ�K 
�Q Y��NTUQ�SdORQ c9K c9bNbNSUY���M^e>c�VfQ�jPW Q���bEYRKNQ�KHVfM°c9j
Sfc9bNM^kt_RSUY/
�VfvÄl 
�SUYRe 
 G m VfY �
 G m B @ m � ���aVfvNQLbEYRb��Nj°c�VfM^YRK�Y9[0TUbEQ�h�M^Q�TL�Lv�c9T�M^KNh�SUQ�c9TUQ�kt[DSUYRe ��qRq
VfYZyHqRqRqRqRq�l�\=M^KNh�Q M V&G�� mJmJmJmJm M^T�c��EY��NKNk�c9SdW bEYRM^KHVzY9[�VfvNQ�SUQ�_RM^e-QÓc�V�
�vNM^h£vØVfvNQ�SUQ�TUY��NSUh�QtM^T
c.���NKNk�c9KHVI�4bNSUM^h�Q�T�V£c.�9Q�Y�ORQ�S�VfvNQ�h�YRKHVfSUYRj�Y9[ÆQ�h�YRTdW=TdVfQ�e$c9j^j^Y=h�c�VfM^YRK>TUvNMP[ÂVfM^KN_ÓVfvNQ�Q�h�YRTdW=TdVfQ�e [DSUYRe
c.���NKNk�c9KNh�QaVfYÓTUh�c9SUh�MPVXWRl ��V!M^T�M^KHVfQ�SUQ�TdVfM^KN_�VfYÓY��NTUQ�SdORQzVfv�c�V!M^K>Y��NS!Q��Nc9e-bNj^Q��aVfvNQzbEYRb��Nj°c�VfM^YRKNT�Y9[
TUbEQ�h�M^Q�T���c9KNk ~�_RSUY/
Õ[8c9TdVfQ�S�Vfv�c9K�VfvNQ�bEYRb��Nj°c�VfM^YRK%Y9[	TUbEQ�h�M^Q�TLm�l � V 
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	M^_��NSUQ�yNw 1*YRb��Nj°c�VfM^YRKZ_RSUY/
�Vfv Y9[	TUbEQ�h�M^Q�T���M^KZQ��Nc9e-bNj^Q��
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	M^_��NSUQ�o=w 1*YRb��Nj°c�VfM^YRKZ_RSUY/
�Vfv Y9[	TUbEQ�h�M^Q�Ta~�M^KZQ��Nc9e-bNj^Q��
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	M^_��NSUQ�r�w 1*YRb��Nj°c�VfM^YRKZ_RSUY/
�Vfv Y9[	TUbEQ�h�M^Q�TLmtM^KZQ��Nc9e-bNj^Q��

?�vNQ�K VfvNQ Q�h�YRTdW=TdVfQ�e M^TtTUh�c9SUh�Q.�!VfvNQ bEYRb��Nj°c�VfM^YRKÜY9[zTUbEQ�h�M^Q�T � _RSUY/
�T>c9h�h�YRSUkNM^KN_ VfY VfvNQ
kNM*)0Q�SUQ�KHVfM°c9jÄQ,+-��c�VfM^YRK

�M V#G=M V  �*<��o@J@�B � e <M V h 9�� � : < m � B |�~�y�}


�YRS!VfvNQ�Y9VfvNQ�S�TUbEQ�h�M^Q�T�VfvNQ�kNM*)0Q�SUQ�KHVfM°c9j0Q,+-��c�VfM^YRKNT�|�~9m.�4}!c9KNk |�~9m9h�}�TdVfM^j^jÄc9bNbNjPWRl

��vNQ�SUM^_RvHVLb�c9KNQ�j^TLY9[ ��_��NSUQ�TaytVfvNSUY��N_Rv rtM^j^j��NTdVfSfc�VfQzVfvNQ�h�YRKHVfM^K-�NM^KN_-_RSUY/
�Vfv Y9[ÆVfvNQ�bEYRb��=n
j°c�VfM^YRKNTaY9[�c9j^j	TUbEQ�h�M^Q�T�M^K VfvNQ�TdV£c�VfQ�Y9[�TUh�c9SUh�MPVXWØc9KNk VfvNQ�W TUvNY/
 VfvNQÓbEYRb��Nj°c�VfM^YRKNTah�YRKHORQ�SU_RM^KN_ZVfY
VfvNQ�M^S�TdVfQ�c9k�W�TdV£c�VfQ�j^Q�ORQ�j^T

M � V G�< �o< m�� u M �; G��*B ��� m �J@O�o< m�� u M �� G���B � m ��� � �o< m�� B
��YRKNh�Q�b�V���c9j^jPW-VfvNQ�j^Q�[ÂV�c9KNk�SUM^_RvHV�b�c9KNQ�j^T!Y9[ ��_��NSUQ�y-c9SUQzTUQ�_Re-Q�KHVfT�Y9[	cÓTUM^KN_Rj^QzkNM°c9_RSfc9e c9KNkZVfvNQ
Tfc9e-Q�M^TLVfS��NQ�[DYRS�VfvNQ�V 
�Y%kNM°c9_RSfc9e-T�h�YRKHV£c9M^KNQ�k M^K;��_��NSUQ�T�o>c9KNk r�l:��vNQ�SUQ�c9TUYRK [DYRSLbNSUQ�TUQ�KHVfM^KN_
Vfv�c�V]TUM^KN_Rj^Q!kNM°c9_RSfc9eÒM^KÓV 
�Y�b�c9SdVfT]M^T	VfY�Q�e-bNj^Y�W�kNM*)0Q�SUQ�KHVÇTUh�c9j^Q�T]YRK �EY9Vfv-cI��Q�TÆ[DYRSÆM^e-bNSUY�O=M^KN_aVfvNQ
M^j^j��NTdVfSfc�VfM^YRK-Y9[�VfvNQzTUM^KN_Rj^QzkNM°c9_RSfc9e � T�h,�NSdO9c�V��NSUQ9l="A��V�Q�ORQ�K�
�MPVfvNY���V�b���VUVfM^KN_ÓVfvNQ�b�c9SdVfT�VfYR_RQ�VfvNQ�S
MPV�M^T�Q�c9TdW VfY TUQ�Q>Vfv�c�VÓY��NS�_RSUY/
�Vfv h,�NSdORQ�T�M^KÙQ��Nc9e-bNj^Q �Zc9SUQ>j^YR_RM^TdVfM^hth,�NSdORQ�T +-�NMPVfQ>TUM^e-M^j°c9SzVfY
VfvNQ�h,�NSdORQLM^e-bNj^M^Q�k0�HW�VfvNQ�_RQ�KNQ�Sfc9j^M�7�Q�k �ÇQ�SUv-�Nj^TdVdn 1*Q�c9SUj4Q,+-��c�VfM^YRKtM^K-c�YRKNQ�nXTUbEQ�h�M^Q�T¹nXe-Y=kNQ�j�| ��YRTUQ�K
��{Rs9y�}�c9KNk c9j^jÄh,�NSdORQ�T�VfYR_RQ�VfvNQ�S�SUQ�bNSUQ�TUQ�KHVLVfvNQ�h�c9TUQ�Y9[	h�Y=Q���M^TdVfQ�KNh�Q9l
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	M^_��NSUQ�s�w=��v�c9KN_RQ�TLY9[*VfvNQ�VfQ�SUe-T�Y9[*VfSfc9kNQ���9/�
�6V�c9KNk ��;
� TUTUY=h�M°c�VfQ�kÙVfY�VfvNQ>_RSUY/
�Vfv TUh�Q�K�c9SUM^YRT�Y9[!VfvNQ(��_��NSUQ�T�y VfvNSUY��N_Rv r c9SUQ-VfvNQ(��_��NSUQ�T�p c9KNk

s>Vfv�c�V�bNSUY�O=M^kNQÓM^K�[DYRSUe>c�VfM^YRK c.�EY���VzVfvNQÓh£v�c9KN_RQ�M^K VfM^e-Q�Y9[ÇVfvNQÓQ�KNkNYR_RQ�KNY��NT�b�c9Sfc9e-Q�VfQ�SUT � ;/� � �
c9KNk VfvNQ�VfQ�SUe-TLY9[ÆVfSfc9kNQ ��9I���6V�����;/�ESUQ�TUbEQ�h�VfMPORQ�jPW�� 
�vNM^h£v h�c9K#�EQ�M^KHVfQ�SUbNSUQ�VfQ�kØc9Tae-Q�c9T��NSUM^KN_tVfvNQ
bNSUQ�k�c�VfM^YRK�SUM^T��Ø|DTUQ�Q�c.�EY�ORQ�}�l 
�YRSUe>c9j^jPWtVfvNQ�bNSUQ�k�c�VfM^YRK�SUM^T��>O9c9SUM°c.�Nj^Q�T�c9SUQ�TUbEQ�h�M*��Q�k c9T

��9CG M V� mJmJmJmJm I �6VXG � ;CG M ;< m M V c9KNk ��;�G � ��G M��< m M ; B |�~RoR}

��VÓM^T�M^KHVfQ�SUQ�TdVfM^KN_ VfY Y��NTUQ�SdORQ%Vfv�c�V0�EY9Vfv � ;tc9KNk � ��c9SUQ%kNQ�h�SUQ�c9TUM^KN_ M^K VfM^e-Q-M^e-bNjPW=M^KN_ZVfv�c�V�VfvNQ
bEYRb��Nj°c�VfM^YRKZY9[ÆTUbEQ�h�M^Q�T���_RSUY/
�TLe-YRSUQ�Sfc9bNM^kNjPW>Vfv�c9K VfvNQ�bEYRb��Nj°c�VfM^YRK�Y9[ÆTUbEQ�h�M^Q�Tz~0
�vNM^h£v M^K�V��NSUK
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c�V�
�vNM^h£vAj^MPVUVfj^Q4�NM^YRe>c9TUT�Y9[ÓTUbEQ�h�M^Q�T ~ M^TZVfSfc9kNQ�kÄl 
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