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��ULRIs ��z��#V1XO|�KH�"N�z�zL�SM�\aU y]V���VvV1R��HVvyLV1�SzL��Vv��PSR�ULR�U�N�N�V1� �%N>NQzj�HV1Mtu1X�P���V�R KHu1�[V ULX PSRIN�V1X��
ULufNQPSzLRHM�U�N�y�ULX�P[z]KHM.VvRHV1XtZLs �[Vvy]Vv�SMvm�� N�PSM�u1�[V ULX.N�\aU�N��"V1XONQKHX��aU�NQPqy]V��.KaULRIN�KH� � \HXtz]��z]�	s��
RaUL� PSuvM�� �����������Hz]� PSRaU�N�V1M>U�N#M�K���uvPSVvR N��[s \HP[Z]\ V1RHVvX�ZLsLp��F\HVvX�V U�M#NQ\%V� "!�ULRH�#�HULZ$ �� z+�HV1�
PSRIyLz]�[y+PSR%Z U M�PSR%Z]�SV�PSRINQVvXQULufNQPSR%Z&%+KHULX('Y�Hz]� PSRaU�N�V1M�U:N�M�K)� uvPSV1RIN��[s=�[z��'VvRHV1XtZLs]m*� N PSM RHz�N
u1�[V ULX+�F\HP[uc\=� z��HVv��PSMjUL�H�%X�z]�HXtP U�N�V U�NjV1RHVvX�Z]P[V1MjzL|-,��., ����Vf} m
w�\HV��7RHP[N�P UL� n NcU�N�V/!�V1�[PSu��
P[N7s � zLX�X�Vv� U�N�PSz]R PSR W PS�HV � RHZL�SV�� z]����NQz]R,n�u U�NtNQVvX�PSR%Z0��W � ��n#��V�1��"V1XtPS� V1RIN/�FP[�S�FM�\%V1�
�SP[Z]\IN�z]R{NQ\HP[MFM�K#�32tVvuvN4� s{� V U�M�KHXtPSRHZ�NQ\%Vj�"z]�SULX�P�5 U�N�PSz]R�z
�HM�VvXty�U
�H�[V76�8
8{U�N79;:=<?>)@BA���Vf}
�DC�E�FG<H,IAI���HV1Z3��ULRH�EU�N�9J:+<'~�@BA���Vf}K�LC�E�FM< �L���HV1Z3� mN�7RYUL�%y�ULRHuvV�zL|#NQ\HP[M�V�1���VvX�PO�
� V1RIN U�� z]RINQV�����ULX��[z�M�PS��KH� U�N�PSz]R�KHM�P[RHZ�NQ\HV���V ULRIN(A�N�z�zL�P' P[NQ� ULM>KHMtV1��N�z�V�1%UL� PSRHV�y�ULXtPSz]KHM
ULMt��VvuvNQM�zL|5NQ\HV�VR1%�"V1XtPS� V1RIN��HV1MtPSZ]R m=� N;� ULM�M�\Hz��FR�N�\aU�N�N�\HV�ZLzIUL�SM zL|�N�\HPSMFVR1%�"V1XtPS� V1RIN p4U�M
� U�PS��zLK%N�PSR�PqNQM��HX�z]�"z]M�UL�2p]u1ULR��"V���VfN�KHMtPSRHZ.N�\HV�U y�ULPS�SU
�H�SV VI% KHP[�H� V1RIN>ULRH��P[R NQ\HV �HX�z]�"z]MtV1�
UL� z]KHRINFzL|�NQPS� VLm>w�\HVvX�VjPSMFUL�[M�z Vvy+P[�HV1RHuvV�N�\aU�NFNQ\HV���zLR N�V�����ULX��[z��FP[�S� �%X�z y]V�KHM�Vf|�KH�5ULM�ULR
ULRaU��[s+M�P[M�NQz+z]�)U�| N�V1X�NQ\%VjVR1���VvX�PS� V1RIN�\aULMFXtKHR m
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~�m , #	U�N�KHX�V�zL|$#�K%u1�SVvz]RHM�mjm�mjm�mjmjm�mjm�mjm�m�mjmjm�mjm�mjmjm�mjm�m�mjm�mjmjm %
~�m ~ ������� m�mjm�mjmjm�m�mjm�mjm�mjmjm�mjm�mjm�m�mjmjm�mjm�mjmjm�mjm�m�mjm�mjmjm &
~�m � '(!	U�RH�#�aULZ
 �� z��HVv�SM!mjm�mjm�mjmjm�mjm�mjm�m�mjmjm�mjm�mjmjm�mjm�m�mjm�mjmjm , ~
~�mBA r ULMON)(�VvM�KH�qNQM�ULRH�{W � ��n�r�\Is+M�P[u1M	��zIU��SM!m�mjmjm�mjm�mjmjm�mjm�m�mjm�mjmjm ,�>
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�%m , l V U��AULRH�<(�UL�HP U:NQz]X{mjm�mjm�mjmjm�mjm�mjm�m�mjmjm�mjm�mjmjm�mjm�m�mjm�mjmjm ,�&
�%m ~ r�z]�SULX�P�51Vv� � � ��z]R%P U w�ULX�Z]VfN�mjmjm�mjm�mjm�m�mjmjm�mjm�mjmjm�mjm�m�mjm�mjmjm ~�,
�%m � �.VvN�V1uvN�z]X�M m�mjmjm�m�mjm�mjm�mjmjm�mjm�mjm�m�mjmjm�mjm�mjmjm�mjm�m�mjm�mjmjm ~L�
�%mBA r�X�z]�"z]M�Vv� � V ULMtKHX�Vv��VvR N�M m�mjmjm�mjm�mjm�m�mjmjm�mjm�mjmjm�mjm�m�mjm�mjmjm ~=%
�%m>% n�PSZLRaUL� U�RH��l ULu.' Z]X�z]K%RH�HM m�mjmjm�mjm�mjm�m�mjmjm�mjm�mjmjm�mjm�m�mjm�mjmjm ~
>
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AHm , ��V1ULRIN AYm�mjm�mjmjm�m�mjm�mjm�mjmjm�mjm�mjm�m�mjmjm�mjm�mjmjm�mjm�m�mjm�mjmjm �),
AHm ~ ��U�N�V1X�PSUL�SM�ULRH��r ULXONQPSuv�SVvMYmjm�mjmjm�mjm�mjm�m�mjmjm�mjm�mjmjm�mjm�m�mjm�mjmjm �I~
AHm � �7RHu1�[KH�HVv��r�X�z+u1VvM�MtV1M mjm�mjm�mjmjm�mjm�mjm�m�mjmjm�mjm�mjmjm�mjm�m�mjm�mjmjm �
A
AHmBA ��Vvz]� VvNQXOs m�mjmjm�m�mjm�mjm�mjmjm�mjm�mjm�m�mjmjm�mjm�mjmjm�mjm�m�mjm�mjmjm �=G
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AHm>% ��y]V1RIN.��VvRHV1X�U�NQP[z]R m�mjm�mjm�mjmjm�mjm�mjm�m�mjmjm�mjm�mjmjm�mjm�m�mjm�mjmjm AI�
AHm > ��PSRHVv��U�N�PSuvM mjmjm�m�mjm�mjm�mjmjm�mjm�mjm�m�mjmjm�mjm�mjmjm�mjm�m�mjm�mjmjm A">
AHm � w�X�ULu.' PSRHZ�mjm�mjmjm�m�mjm�mjm�mjmjm�mjm�mjm�m�mjmjm�mjm�mjmjm�mjm�m�mjm�mjmjm A G
AHm G ��U�NcU � uI% KHP[M�P[N�PSz]R m�mjm�mjm�mjmjm�mjm�mjm�m�mjmjm�mjm�mjmjm�mjm�m�mjm�mjmjm A &

" � 
 	 4�� ���D��	 
 ��� . �8� 4 �
� " �
%�m , n%UL� �H�SP[RHZ�N�\HV��7RHP[N�P UL� n+NcU�N�V mjmjm�mjm�mjm�m�mjmjm�mjm�mjmjm�mjm�m�mjm�mjmjm %]~
%�m ~ n%UL� �H�SP[RHZ�N�\HVj� PSRaU��)n+NQU�NQV m�mjmjm�mjm�mjm�m�mjmjm�mjm�mjmjm�mjm�m�mjm�mjmjm % A
%�m � ��y]V1RIN,(�Vvu1z]R%MtNQXtKHuvN�PSz]R m�mjm�mjmjm�mjm�mjm�m�mjmjm�mjm�mjmjm�mjm�m�mjm�mjmjm %
>
%�mBA (�VvM�KH�qNQM�ULRH��� z]R%u1�SK%M�PSzLRHM�m�mjmjm�mjm�mjm�m�mjmjm�mjm�mjmjm�mjm�m�mjm�mjmjm % &
%�m>% w�\HVj�aK%NQKHXtV mjmjm�m�mjm�mjm�mjmjm�mjm�mjm�m�mjmjm�mjm�mjmjm�mjm�m�mjm�mjmjm > %
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�7R$X�Vvu1VvR N�sLV ULXtM1p>� KHuc\ �#z]X(' \aULM��"V1VvR$�Hz]RHV�NQz V�1��H�[z]X�V�NQ\HV�RHU�NQKHXtV�zL|�N�\HV3R KHu1�[V1z]R$P[R
NQ\%V�XtV UL�[� zL|.P[R N�V1Xt��Vv�HP U�N�V{V1RHVvX�Z]P[V1M�U�RH� � z]� V1RINQKH� N�XQULR%Mt|�V1XtM1m w�\HV�u1z]R%MtNQXtKHuvN�PSz]R zL|
� z��HVvXQU�N�V�VvRHV1XtZLs V1�[V1uvN�X�z]R*��V1UL� M�U�NjNQ\%V�w�\Hz]��ULM�JLV���V1XtM�z]R #�U�NQP[z]RaUL� � u1u1Vv�SVvXQU�N�z]X��4U �
u1P[�SPqN7s �2J]T
U
����ULR%��zLN�\HV1X�M�P[N�V1M�\aULM�UL�S�[z�� Vv��NQ\%PSMFV�1��H�[z]XQU�N�PSz]R{NQz NcU
'�V��H�SULu1V�mFn�z]� VjzL|�NQ\%V
X�Vvu1VvR N�V�1���VvX�P[��VvR N�M \aU yLV	M�\%z
�FR�N�\HV	K%M�Vv|�K%�SRHVvM�M�zL| MtNQK%�%s+PSRHZ�V�1�u1�[KHM�Pqy]V.XtV ULufNQPSzLRHM U:N �SULX�Z]V
� z]��VvRINQKH� NQXQU�RHMt|�VvX1m

r�VvXtNQK%X(�aU�N�P[yLV+�.KaULRINQK%�'� \%X�z]� z���s�RHUL��P[u1M�� ���j�����Q� ULM#zLX�PSZLPSRaUL�[�[s��HVvyLV1�[z]��Vv��P[R�NQ\%V
,�&$>L��� M>P[R \%z]��VvM N�\aU�N R KHu1�[V ULX PSRIN�V1XQU�uvNQP[z]RHM�uvz]KH�S���"V�VR1��H� ULP[RHV1� PSR � KHuc\ NQ\HVFM�UL��V � U s�U�M
V1�[V1ufNQX�z �7��ULZ]RHVfNQPSu�PSRINQVvXQULufNQP[z]RHM1m �7RHPqNQP U��S�[sLp1�������$|�z]KHRH�jM�K%u1u1VvM�M U�N
\HPSZL\�V1RHVvX�Z]P[V1M1p�UL�[�Sz��FPSRHZ
NQ\%V��HXtz]��VvX	u1UL�SuvKH� U�N�PSz]R zL|�y�ULXtPSz]K%M�uvX�z]MtM.M�VvuvNQP[z]RHM�U�RH� PSR%u1�SK%�HPSRHZ NQ\%V�z]RHMtVvN�z�|�M�u1UL�SP[RHZ�P[R
�.V1Vv� �7R%V1� U�MtNQP[u�n�u U�NtNQVvX�PSR%Z � � �On#���O,��2m w�\HPSM MtKHu1uvV1M�M��SV1� ��ULRIs=NQz �"V1�SP[VvyLV{N�\aU�N �������
�#z]KH�S��UL�SMtz��"V KHM�Vf|�KH�%U:N � z]X�V>� z��%V1XQU:NQV>V1RHVvX�Z]P[V1M�zL|aULXtz]KHRH� %
�., �	��Vv}�m � � ULMvp�N�\HPSM � ULM RHz�N
NQ\%V#u1ULM�V�m�������� \aULM5X�zLK%NQP[RHV1�qs�KHRH�HVvX�VvMtNQP[��U:NQV1��u1X�zLM�M MtV1ufNQPSzLRHM�P[R�N�\HPSM
X�VvZ]PS� VLp:M�zL��VfNQPS� V1M
�Is ULR z]X��HVvXFzL|���ULZ]RHPqNQKH�%V�� ~�� m n�VvyLV1XQU��5z�NQ\HVvX�VR1%�"V1XtPS� V1RINcU��)X�V1MtKH�[N�MF\aU y]V U��SM�z �HP[MQULZLX�V1Vv�
�FP[N�\ N�\HVF�HX�Vv�HPSufNQP[z]RHM�zL| ������� m+��V ULMtKHX�Vv��VvRINQM zL| N�\HVFV1�SVvuvN�X�PSu�|�zLX�� | ULufNQz]X�z�| NQ\%V��%X�zLN�z]R
��� � � �%p A���NQU
'LVvR PSR ,�& &=G PSRH�HP[u U�N�V1� NQ\aU:N R+K%u1�SVvz]R \%V1�SP[u1PqN7s=PSM�R%zLN u1z]RHMtV1XOy]V1� p�PSR �HPSXtV1ufN



A

u1zLR N�XQULMON�NQz=N�\HV �HXtV1uvV1�%N�M3zL|�������� m � � V U�M�KHXtV1� V1RIN3zL|�N�\HV �"z]� ULXtPP51U�NQP[z]R z
�HM�VvXty�U
�H�[V
�/8 8 PSRYU (FV UL�#� z]� �%NQzLR$n�u1U�N�N�V1X�P[RHZ �2(���n#��V�1��"V1X�P[��VvRIN UL�[M�z MtN�X�z]RHZL�[s �HP[MQULZ]XtV1Vv�*�FP[N�\
NQ\%Vj�%X�V1�%PSuvN�PSz]R%M�zL| ���j����� % �2m

w�\HV1XtV�P[M1pH\%z
�#VvyLV1Xvp ULR�UL�qNQV1XtRaU�N�P[y]V�NQ\HVvz]X�VfNQPSu1UL� |�XQU���V�� z]X�'�N�\aU�NFM�\%z
�FM��HXtz]��P[M�V�m�w�\HV
M�z �7u U��S�SVv��'�!	ULRH�)�aULZ$ =� z+�HV1� � >�p ��p7G���MtV1V '+M�N�zEVR1%�%� ULP[R \aULXt� p�V�1�uv�SKHMtP[y]V�Vvy]VvRINQM{ULM�ULR
PSRIN�V1XQU�uvNQP[z]RN�FPqNQ\3U MtPSRHZ]�[VLp+RHV U�X��[s |�X�VvV % KaULX�'"m l K�N p%z�|�uvz]KHXtM�VLp�NQ\HP[M���z+�HVv� �HXtPSRHZLM KH� 2tKHMON
ULM���ULRIs % KHVvMtNQP[z]RHM�U�M	P[N�ULR%M��#V1X�Mvm � |�N�\HV�!	U�RH�#�aULZ���z+�HVv�5P[M�N�zN�#z]X('4p �#V���KHMtN.UL�SMtzN�"V
U
�H�[V�N�z��HV1Mtu1X�P���V�NQ\HV.RHU�NQKHXtV�zL|)NQ\%PSM R%V ULXt�[s"� |�XtV1V % KaULX�'�ULR%�3\Hz��CPqN�uvz]KH�H�[V1M N�z NQ\HV.XtV1MON�zL|
NQ\%VjR KHuv�SVvz]R�MOs+MtNQVv��m

w�\HV �7RHPqNQP U��+n+NcU�N�V !�Vv�SP[u1P[N7s�� zLX�X�Vv� U�N�PSz]R�PSR�W P[�HV � RHZ]�[V�� z]� �%NQzLR n�u U:N�NQVvX�P[RHZ ��W � ��n#�
V�1��"V1XtPS� V1RIN p �>� %
�., �), � & � p
�FPS�S��M�VvVI'�NQz�ULRHM�� VvX5N�\HV1MtV % KHVvMtNQP[z]RHM�ULRH�j��zLX�VLm5w�\HV �HX�zL��z]M�UL�]P[M
NQzF� V ULMtKHX�V�N�\HV#�"z]�SULX�P�5 U�N�PSz]R�z$�HM�VvXty�U
�H�[VLp 648 8�p�ULRH�ju1z]� �aULXtV�NQ\HV>XtV1M�K%�[N
NQz�NQ\%V �%X�V1�%PSuvN�PSz]R%M
zL|��"zLNQ\����j��� U�RH� NQ\HV !	ULRH�)�aULZ�� z��HVv�2m5w�\HV1MtV��aU�NQU4�FPS�S� uvz]���%�SV1� V1RIN�NQ\HV��HU�NcU.U��SX�V1UL�%s
u1zL�S�SVvuvN�V1� �Is{V�1���VvX�P[��VvR N�MFM�KHuc\�ULM�NQ\HV (���n3��VvRINQPSzLRHV1� U
�"z y]VLm

w�\HV RHV�1+N uc\aUL�%N�V1X��FPS�[� �HP[M�uvKHM�M NQ\HV3� zLN�P[y�U�NQP[z]RHMj|�z]X�u ULXtXts+PSR%Z zLK%N�NQ\HP[M�V�1��"V1X�P[��VvRIN
PSR�Z]X�V1U�NQVvX��HVvNQULPS� m�� \aUL�%N�V1X��N�FP[�S�5u1z y]VvX�N�\HV �HXtV1�aU�XQU�N�PSz]RHM	RHV1uvV1M�M�ULXts |�zLX�W � ��n NQz3XtKHR
ULRH� NQ\HVjV�1��"V1XtPS� V1RINcUL�)MtVvN�KH� mF� \aU��%NQVvX4A �FPS�S� �HVvNQULPS� N�\HV7�#z]X�'+P[RHZ]M�zL| N�\HV���V1ULRIN A � �aULM�Vv�
��z]RIN�V��O��U�X��SzFMtPS� KH�SU�NQP[z]R4�F\HP[uc\7� ULM5�HV1MtPSZ]R%V1�jM��"V1u1P��au U��S�[s�|�z]X W � ��n�p
�HK�N���U s�UL�[M�zF�HXtz yLV
UL�H�%�SPSu1U
�H�[V{N�z$ULRIs M�P[��P[� ULX�VR1%�"V1XtPS� V1RIN�P[R N�\HV�|�K%N�KHX�V�m0w�\HV �SULMtN�uc\aUL��NQV1X/�FPS�S���%X�V1MtV1RIN
NQ\%V3X�V1MtKH�[N�M�zL|FNQ\HVvM�V3MtPS� KH�SU�NQP[z]RHM�ULRH� V1MONQP[��U�N�V�N�\HV �aULu.' Z]Xtz]KHRH�HM��#V{u ULR$VR1%�"V1ufN |�X�z]�
�H\Hz�NQz � R+K%u1�SVvz]R ULRH�{�SVv�%NQzLR��7R KHuv�SV1zLR �%X�z+u1V1MtM�VvM1m=�7���"z]XtNQULRINF�HPSVvu1VvM�z�|�Mtz]KHXtu1V�u1z+�HV�|�z]X�NQ\%V
M�P[� KH�SU�NQP[z]R3u ULR ��V�|�z]KHR%��PSR{NQ\%V�UL�%��VvRH�HPSuvV1Mvp UL�[z]RHZ��FP[N�\ U �HX�P[Vv| V�1��H� U�RaU�NQP[z]R zL|�\Hz�� N�z
X�K%R N�\HV�M�PS��KH� U�N�PSz]R m
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w�\HV �aV1�[� zL| #�KHu1�[V ULX�r�\Is�MtPSuvMN��U�M���zLX�R �FPqNQ\ NQ\HV �HPSMtu1z y]VvXts zL|.N�\HV �aR%P[NQV M�P�51V�zL|.NQ\%V
R KHu1�[V1z]R m�w�\HV.| ULuvN NQ\aU�N�R+K%u1�SVvz]RHM�uvz]RINcULP[R3MtNQXtKHuvN�KHX�V � ULM�XtV UL�[PP51Vv�3PSR�N�\HV �aXtMtNF\aU��[|
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W P[N�\HPSR NQ\%V ���j��� |�XQU���V�� z]X�'4p��HXtzLNQzLR��O� z]� �%N�z]R M�u1U�N�N�V1X�P[RHZ PSM�X�Vv�HX�VvM�VvR N�V1� �Is �]�
>
�"V1X���K%NcU�N�PSz]R%M�zL|�� P[Z]KHXtV3~�m , � ~�p , A��2m ��MtM�V1RIN�P UL�[�[s]p�NQ\HV3�H\%zLNQz]REPSRINQVvXQULufNQM �FPqNQ\ UL�[�>N�\HX�VvV
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U
�"z y]VLmY�.KHV�N�z ULMOs�� �%N�zLNQP[u�|�X�VvV1�Hz]� p�NQ\%V1M�V �"z]KHR%�$�aULXtN�z]RHM �"V1\HU yLV UL�H�HXtz�1�P[��U�N�V1�qsEU�M
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�H�[V1Mvm � |32�p54 ULR%�-% XtV1�HXtV1M�VvRIN.NQ\HVj�SzLRHZ]P[N�KH�HP[RaUL� ���HPSXtV1ufNQPSzLR
zL|��HULXtN�PSu1�[V���zLN�PSz]R��fpaRHz]Xt��U�� ��z]K%N�zL|�P[R N�V1X�ULuvN�PSz]R��H� ULR%V��FULRH��N�XQULRHMOy]VvX�M�V � PSR��H� U�RHV���M��HP[R
�HP[X�V1ufNQP[z]RHM�NQ\%Vjuvz�V�� u1PSVvRINQMF|�z]X���zL� ULXtPP5 U:NQPSzLR�NQX�ULRHMO|�V1X�M � ���
u U�R �"V �FX�PqN�NQVvR�U�M �

��8
8 ��	� : < ��	 �7686��� : 9 �
	 �:986��� : A �2~�m ,$,
�



, ~

P

xP

q

+

P

xP

q

xP + t xP + t

P’P’

q’ q’

��������� � 	�� 	�� 	>*%#@� #�
���� #+����� #�
C"�� �������(*-��
�� �4
P��������� ��
?�&% � ��� � # � �(� / ����� � ��#�� #�
D"�� �������(* "
� *%#+� � 
 � �+* �=<9� * � ��&(')�+*-,1��
?�)��� � � #+� ��
8� '�� � *%��
 " � ��* � " �����'
 �+� "*� * ��%('!���/�)��� *%#+'@���3#+'2�;����� * � "'�
#%�>��� � �7*%#@� #�
 %'<)
)'�� �(*%#�' " "�#%�'����� ')#�
 ���&������
�� ��"�/ EGFIH

�/8	� �
	� : < �
	 �:6 �0�� : 9 �
	 �79 �0�� : A �2~�m , ~$�

ULRH�
�/8�
 <C�)@ �2~�m , �"�

!�VvX�VjNQ\HV �HX�MtN.ULX�Xtz���X�V1�%X�V1MtV1RINQM.N�\HV�P[RHP[N�P UL� �H\HzLN�z]R �"z]� ULXtPP51U�NQP[z]R ULRH��N�\HV MtV1u1zLRH� X�Vv�HX�VR�
M�VvRINQM	N�\HV�XtV1uvz]PS�
�HXtzLNQz]R���zL� ULXtPP5 U:NQPSzLR m !�UL�HXtz]R�\HVv�SP[u1P[N7s�u1z]RHMtV1XOyLU:NQPSzLR�NQ\%V1R�XtVI% KHP[X�V1M�NQ\aU:N
�/8 8�< 6�8
8 pIN�\HV	\HVv�SP[u1P[N7s u1z]XtX�V1�SU�NQP[z]R ��VfN � VvV1R�N�\HV�N �#z PSR%P[NQPSUL�%MONcU�N�V	�aU�XtNQP[u1�[V1M1m�!4!	�,UL�SMtz
�SV1UL�HM�N�z N�\HV��HX�Vv�HPSufNQPSzLR�NQ\aU�N ��8	� < 648�� <C��m

����
 ���
� ����� ����� � ��� � ��!

w�\HV#M�z � u UL�[�SV1� '(!�ULRH�#�HULZ$ ���z+�HV1�INQU
'LVvM�ULRjV1RINQP[X�Vv�[s��HP � VvX�V1RIN UL�H�HXtzIULuc\jNQz�N�\HV X�V U��%� zL�����
NQzLR�PSRIN�V1XQU�uvNQP[z]R*�2(���n)�fm�� N�� ULM �aX�MON	uvz]RHM�P[�HV1XtV1��RHzLN��Sz]RHZ U�| N�V1XFNQ\HV �aXtMtN��HPSXtV1uvN�Vvy+P[�HV1RHuvV
zL| % KaULX(' M+� ULM��HK#�H�[PSM�\%V1� ULRH� \aULM�MtPSRHuvV���VvV1R X�Vvy+Pqy]V1� |�z]X�zLN�\HV1X�VR1�u1�SK%M�P[yLV��%X�z+u1V1MtM�VvM�P[R
UL�H�%P[NQP[z]REN�zE(���n�m�w�\HV3N �#z �SV U��HPSRHZ�z]X��HVvX �HPSULZ]XQU���M�ULX�V3Mt\Hz��FR P[R$� PSZLKHX�V{~+mo~�� >%p , > �2m



, �

w�\HV��HX�P[��ULXOs �HP � VvX�VvRHu1V���VfN � VvV1R=N�\HPSM�|�z]X���UL�[PSM��?ULRH�Y������� P[MjN�\aU�N�NQ\HV \aULXt�E�aU�XtNjzL|
NQ\%V�P[R N�V1X�ULuvN�PSz]R PSRIy]zL�[y]VvM�N�\HV��%\HzLNQzLR M�u1U�N�N�V1XtPSRHZ |�X�z]� U M�P[RHZ]�SV{MONQX�K%uvNQK%X�V1�[V1MtM1pFM��HP[R�� = 6 4
�aULXONQP[u1�SV�p �F\%PSuc\ PSM�V ULMtPS�[s u1UL�SuvKH� U
�%�SVjKHM�P[RHZ3�������!ULRH� � �>� m�w�\HV�MtzL| N.| ULufNQz]X�NcU
'�V1M�NQ\%V
|�z]Xt�'zL|�Z]V1R%V1XQU��SPP5vV1�3�aU�XtNQzLR �%PSMtN�X�P��HK%NQP[z]RHM�� �jr>�.M � �O, �+p ,�G%p ,8&�p"~L� �2p#�F\HP[uc\{�HV1Mtu1X�P���V�\Hz��
NQ\%V�ULuvN�P[y]V+% KaU�X('�uvz]KH�H�[V1M�NQz�N�\HV�X�VvMtNFzL|5NQ\HV�R KHuv�SVvz]R m>w�\HV.|�z]KHX���r>�.M�X�Vv�HX�VvM�V1RIN 'tMtKH��VvX
MtN�X�KHufNQKHXtV1M� YzL|FN�\HV3�HX�z�NQz]R ULRH�=N�\HV{zLNQ\%V1X1p>� z]X�V�| UL��P[�SPSULX1p
MtN�X�KHufNQKHXtV3|�KHRHuvN�PSz]R%M�u ULR �"V
�HVvX�P[yLV1��|�Xtz]� NQ\%V1� m � M�U�X�VvM�KH�qN p4NQ\HV���r �.M�u1zLKH�S� ��V�y]VvXts�KHM�Vf|�KH��P[R�XtV1� U:NQPSR%Z VR1�u1�SK%M�P[yLV
X�V1ULuvN�PSz]R%M�NQz PSRHuv�SKHMtP[y]V�zLRHV1Mvm

8.RH�[s�NQ\HXtV1Vj��r �.M�uvz]� V.PSRINQz��%� U sN�F\HVvR{�HV1Mtu1X�P��HPSR%Z (���n "�� � � A���A(:�� p��� � � A���A�:��fpHU�RH�
��� � A���A�:��fm��4zLX�V1ULuc\=|�z]X���| ULufNQz]Xvp�N�\HV�M�'LV �FR%V1M�M �aULX�UL� VvNQVvX1p��Hp�y�ULR%PSM�\%V1M �"V1u1ULKHM�VN��zLN�\
NQ\%V�P[RHP[N�P UL�+ULR%� �aRHUL�HMtNQU�NQVF�H\%zLNQz]R%M#U�X�V�X�V1UL�2m � M�� V1RINQP[z]RHVv��U ��z y]V�p�PqN�PSM��"z]MtM�PP�%�SV N�z��FXtP[N�V
ULRIs��HXtzLNQzLR |�z]Xt� | ULufNQz]X>P[R NQV1Xt��M>zL|"NQ\%V1M�V	��r �.Mvp PSRHuv�SKH�HP[RHZ.NQ\%VFyLV1ufNQz]Xvp%U 1�PSUL�aULRH��N�V1RHMtz]X
(���n3z$�HMtV1Xty�U
�%�SV1Mvm>w�\HVvs ULXtVLpaP[R zLX��HVvX1p

�	�=� :�� < � ��
 4� � =
N =

� �� � � � � Ac� A(:�� A �2~�m , A��

�
�Q� :��=< � ��
 4� � =
N =

� �� �� � � �� � � � Ac� A(:�� A �2~�m ,�%$�

� ��� :�� <�� ��
 4� � =
N =

� �� � � � � Ac�7A(:��.A �2~�m ,�>"�

�F\HVvX�V 
 � PSM�N�\HV�uc\HULX�Z]V�zL|�NQ\%V���� � U�uvNQPqy]V/%+KHULX('4m w�\HVvM�V�|�zLX���| ULuvN�z]X�M�u ULR p�PSR NQKHXtR pQ�"V
KHMtV1� NQz��FX�PqNQV�N�\HV (���n \HVv�SP[u1P[N7s�UL� �H�SPqNQKH�%V1M;�FP[NQ\%PSR NQ\%VE'(!	U�RH�#�aULZ
 3��z+�HV1� mjx�M�P[RHZ�NQ\%V
MQU���V�uvz]RIy]V1RIN�PSz]R |�z]X � ��� ���� � ULMFPSR3NQ\HV��HXtVvy+PSzLKHM�n�V1ufNQPSzLR p

�
��� �/1/ � ��A(:�� <0~������ M���� ��� �/1/ � ��A(:�� ���	�=� :�� 5������ :���� 5�� ��� �010 � � A�:��I����� � :��Q9������ :��(�! A
�2~�m , �$�



, A

� ��� �/10 � ��A(:�� < ����� M � 9;:� � � ��� �/1/ � � A�:�� 5�� ��� �010 � ��A(:��  � ��� :��.A �2~�m ,�G"�

�F\HVvX�V � ��� �� � � �%V1M�uvX�P���VvM>N�\HV�\aULXt��M�u1U�N�N�V1X�P[RHZ��HXtz�uvV1M�M ULR%� OQ� O � � PSM�NQ\HV�\HVv�SP[u1P[N7sjzL|4N�\HV�PSRHPqNQPSUL�
� �HRaUL� �	MONcU�N�V�Mtu U�NtNQVvX�PSR%Z % KaULX�'4m�w�\HV y]V1ufNQz]Xvp U
1%PSUL�>ULRH� NQVvRHM�zLXj|�z]Xt�(| ULufNQz]XtMj� V1RIN�PSz]RHVv�
U
�"z y]V�\aULRH�%�SV�NQ\HV�MtzL| NF�aULXON�z�|�N�\HV�X�V U�uvNQP[z]R m

w�\HV1MtV&% KaULRINQPqNQPSVvM�ULXtV�z]R%�[s KHMtVv|�KH��NQzEN�\HV�VR1%�"V1XtPS� V1RINcU��SPSMON�Pq|.NQ\%Vvs u ULR �"V�K%M�V1�,N�z
u U��Su1K%� U�N�VFULuvN�KaUL�au1Xtz]M�M M�VvuvN�PSz]RHM#ULRH����zL� ULXtPP5 U:NQPSzLR�z$�HMtV1XOyLU �H�SVvM1m � M � V1RINQP[z]RHV1��U
�"z y]VLp NQ\%V
\aULXt���HULXtN5zL|�NQ\HV �HX�z+u1VvM�M5u ULR ��V�N�X�V U:NQV1��M�P[���H�qs�ULM
Vv� ULMONQPSu�Mtu U�NtNQVvX�PSR%Z�|�Xtz]� UFMtNQXtKHuvN�KHX�Vv�SVvM�M
M��%PSR�� = 6 4 % KaULX�'4m � M	U�XtV1M�K%�[N p"NQ\HV�M��HP[R���U yLV1XQU�Z]V1� uvX�z]MtM.M�VvuvN�PSz]R u1ULR �"Vj| U�uvNQzLX�PP5vV1� � >%p ,�> �
ULRH� �FX�PqN�N�V1R ULM

�
	� : < ��	�� 
� :�� ��� � 4� � :�� 5 9J:
A�� 4 � 4� � :��	��5 ��,;9 � � � � 4� � :�� A �2~�m ,�&"�

�F\HVvX�V�N�\HV�M�K)��1
' � #� �PSRH�HP[u U�N�V1M�NQ\%V ���SVvPSR�� #�P[M�\HP[RaU.u1Xtz]M�M M�VvuvNQP[z]R�U�RH� � � P[M#U�' PSRHVv��U:NQPSu
| ULufNQz]Xvm � N�PSM5PSRINQVvX�VvMtNQP[RHZFNQz	R%zLNQV>NQ\aU:N � � P[M)y]V1XOs�R%V ULX5KHRHPqN7s�|�z]X
� ULXtZ]V�NQXQU�RHMtyLV1X�MtV�� z]��VvRINcU%m
�7R�N�\HPSM�u ULMtVLp"NQ\HV�U 1�P UL�)|�z]Xt� | ULuvN�z]X	P[M�MONQX�zLRHZ]�[s{MtKH�H�HXtV1MtM�V1� P[R�VI% KaU:NQPSzLR ~�m ,�&%m�W P[N�\�NQ\%V
M��%PSR��7U yLV1X�ULZ]V1� u1Xtz]M�M{MtV1uvN�PSz]RCULRH� N�\HV z$�HM�VvXty�U
�H�[V1M �/8 8 ULRH� �/8�� PqN{PSM�N�\HV1R ��zLM�M�P��H�SV
NQz$�%VvNQVvX�� PSRHV UL�S��NQ\HXtV1V zL|�NQ\%VE(���n |�z]X�� | ULuvN�z]X�MvpJ�F\%PSuc\ PSR,N�KHX�R �HXtPSRHZ]M�KHM3u1�[z]M�V�N�z
�HVfNQV1Xt��P[RHPSR%Z UL�[� |�z]K%X�zL|�N�\HV{��r �.Mvm � |FNQ\HV�� ULMON ��r � ������ � A���A(:����jP[M��HVfNQV1Xt��P[RHV1�Y|�X�z]�
U��HP � VvX�VvR N�N7s+��V z�|�V�1��"V1X�P[��VvRIN � V �FPS�S�)\HU yLV U�uvz]���%�SVvN�V��HP[uvN�KHX�V�zL|�NQ\%V R KHu1�[V1z]R P[R�NQ\%V
V�1�uv�SKHMtP[y]V�X�VvZ]PS� VLm w�\HV�M�P[��P[� ULXtP[N7s ��VfN � VvV1R NQ\%PSM X�V U�uvNQP[z]R ULRH� z�NQ\HVvX�V1�SULMtN�PSu{X�V1ULuvN�PSz]R%M
� V ULRHMFNQ\HU�N�N�\HVjPSR%|�z]Xt��U:NQPSzLR3ZIU�NQ\%V1X�Vv� \HVvX�V �FP[�S� �"V�K%M�Vv|�K%��P[R�UL�[�)MtN�KH�HPSVvM	zL| NQ\HVj�HX�z�NQz]R p
RHzLN�2tK%MtNFNQ\HzLM�VjPSRIy]z]�qy+PSRHZ�XtV UL�)�H\%zLNQz]R%M1m

n�VvyLV1X�UL���%X�V1�%PSuvN�PSz]R%M \HU yLV��"V1VvR���UL�HV�|�z]X�XtV UL�"� z]� �%N�z]R�Mtu U�NtNQVvX�PSR%Z�KHMtPSRHZ�NQ\%V '�!	ULRH�3�
�aULZ
 � z+�HV1�
ULMF�HVvM�uvX�PP�"V1��U
�"z y]VLm � PSXtMtN�z�|�UL�[�2p�N�\HV1MtV�� z+�HV1�[M��HX�Vv�HPSufN�Mtz]� VvNQ\%PSRHZ�uv�Sz]MtV�N�z
NQ\%V Mtu UL�[PSRHZ �"V1\aU y+PSzLX.NQ\aU�N�ULXtPSMtV1M.|�X�zL�(NQ\HV uvz]RHMtN�P[N�KHV1RINju1z]K%R N�PSRHZ X�K%�SV1M�zL|#������� m)w�\HP[M



,�%

0 30 60 90 120 150 180
proton angle in cm system

−1

−0.8

−0.6

−0.4

−0.2

0

0.2

0.4

0.6

0.8

1

A
LL

Initial state helicity correlation ALL

AS

COZ

CQM

GPD

E99−114 −> KLL

��������� �B	���� �.	 * �"����� � � #�
)" ��#�*������ ��
?��� 8 8 '3"-��
��������
	 	A� E���H$��
�� �;��
 E����"H �,�@�7* # �@�(��� ",+
�+� #�
�� - ����� ����� " �4
���� � � � � " '�* �(� ��
8� #%��� 8
8 � �@� ��%�< ����� �7* ��#.�!#+'3"�� ��� � �'� ��* � � ��
8� ��
�� ��� ���- # � � �+"-'�* �(� �'
8��" ���3��� - � ��� %-� � �@� �:%'<���� ���7/ ����� ��
������ ��* �)��- # �7* �"�+��� � �!#�
 "1� �@� �:%'<������� � # � ��� "�/

u1zL��VvM�U
�"z]K%Nj�HK%V N�z N�\HV/�%X�zIUL�Y��U
1%P[� KH�?PSR NQ\HV (���n |�zLX��(| ULufNQz]XtM1p �	�9A ��� ULRH� � �
ULXtz]KHRH� 9J:=< G���Vv}�4 m�w�\HV1XtV	U�X�V�UL�SMtz��HXtV1�HP[uvN�PSz]RHM�|�z]X�N�\HVF��z]�SULX�P�5 U�N�PSz]R�z
�HM�VvXty�U
�H�[V1M=648
8
ULRH� �/8
8"m ��X�zL�S�aVvN1m>UL�2m � � � KHMtV1��N�\HV���r>� |�z]Xt��UL�[PSMt� �FP[N�\���ULM�MtP[y]VJ% KaULX�'+Mvp#�HK%N PSZ]R%z]X�Vv�
\aUL�%X�z]R \HVv�SPSuvP[N7s �aPS� m�w�\HV1MtV�u U��Su1K%� U�N�PSz]RHM��SVv� N�z3NQ\HV �HXtV1�HP[uvNQP[z]R NQ\aU:N�648
8&< �/8 8�p)2tKHMON
ULM P[R$������� m���m � m���P[�S�[V1X � ~�,��2p�z]R$N�\HV�zLN�\HV1X�\aU�RH� p�KHMtV1� U u1z]RHMONQPqNQKHVvR N % KaU�X('E� z+�HV1�
�FP[N�\$��U�M�M��[V1MtM�%+KHULX(' M ULRH� P[RHu1�[KH�HV1�$\HUL�HX�zLR$\HV1�[PSu1PqN7s!�aPS� m w�\HP[M �SVv�=NQz NQ\%V3�HX�Vv�HPSufNQPSzLR
NQ\HU�N+648 8 ULRH� ��8
8��%P[y]VvX�Z]V U�M.NQ\HV�Mtu U�NtNQV1XtPSRHZ{U�RHZ]�SV�PSRHuvX�V U�M�V1MjULR%� NQ\aU�N�6�8	�EULRH� ��8	�
ULXtV�RHz]R3� 51VvX�zHm���PS�[�SV1X�|�z]K%RH� NQ\aU:N	NQ\%V1M�V��HP ��V1XtV1RHuvV1M�u1zL��V��Hz��FR NQz3U�| U�uvNQzLX	zL|�N�\HV�X�U�NQP[z
zL|5NQ\HV�N�V1RHMtz]X�|�z]X��'| U�uvNQzLX�NQz�NQ\HV�yLV1uvN�z]XF|�z]X�� | ULuvN�z]X1m�w�\aU:N�P[M�NQz MQU sLp

��8
8�< 648
8 5#" �%$ � �.A �2~�m ~L�"�



,�>

ULRH�
�/8�� < 9J648�� 5#" �%$ � � A �2~�m ~�,
�

�F\HVvX�V
$ � < � 9;:

~ �
� ���� @ �2~�m ~]~$�

n�P[RHu1V	N�\HV	|�z]Xt� | U�uvNQzLX�M�KHMtV1�{PSR�V1� U�MtNQP[u	�H\%zLNQz � R KHu1�[V1z]R�Mtu U�NtNQVvX�PSR%Z ULX�V.�[PSR#'�V1��N�z NQ\HV�|�z]X��
| ULufNQz]XtM�KHM�Vv��P[R (���n�y+P U ��r �.M P[N�P[M���zLM�M�P��H�SV�NQz V1MONQP[��U�N�V�N�\HV.y�UL�SKHV	zL| $ � �aULMtV1�{z]R3NQ\%V
� V ULMtKHX�Vv� X�U�NQP[z�zL|4NQ\HVFr�ULKH�[PaULRH� �.P[XQULu |�zLX���| ULuvN�z]X�Mvm�w�\HPSM�ZLP[y]VvM�$ � � �%m �I��|�z]X��SULX�ZLV49;: m
w�\HP[M�PSM	yLV1Xts �HP ��V1XtV1RIN�|�X�z]� NQ\%V z�NQ\HVvX.��z+�HVv�SM ���HX�Vv�HPSufNQP[z]RHM.zL|=6�8
8 < ��8
8 U�RH� �FPS�[���"V
z]RHVjzL|5NQ\HVjV U�M�PSVvMtNJ��U s+M�N�z��%PSMtN�PSRHZLKHPSMt\ �"VvN �#V1VvR�NQ\%VjN �#z '(!�ULRH�#�HULZ$ ��z+�HV1�[M��HX�VvM�VvR N�V1�
\HVvX�VLm>w�\HV	�HX�Vv�HPSufNQPSzLRHM zL| ��Xtz]�S�4VvN1m UL�2m � ��� ULRH�{� PS�S�[V1X � ~3,�� |�zLX 648 8�\aU yLV ��VvV1R{�H�[zLN�N�V1��P[R
� P[Z]KHX�Vj~+m �%pHUL�Sz]R%Z �FP[NQ\3N�\HV��HX�Vv�HPSufNQPSzLRHM�zL|5N � z�������� � z��%V1�SMvm

����� � � ! ��� � ! ��� � ! � ��� � � �
	 ����
 !�� � !�� ��� � !

n�z�| U�X�N �#z ��U
2tz]X�V�1��"V1XtPS� V1RINQM.\HU yLV���VvV1R �"V1XO|�z]X�� V1��N�z�NQVvMtN�XtV UL��� z]� �%NQz]R�M�u U:N�NQVvX�P[RHZ
U�N �aU�u.'�� ULXt� ULRHZ]�[V1M{ULR%�CVvRHV1XtZ]PSVvM z�|�z]Xt�HV1X{z]R%VE��Vv}�m�w�\HV �aX�MON � ULM ULR V�1��"V1X�P[��VvRIN
U�N � zLX�RHVv�S� � ~]~ �.NQ\aU:N�� V ULMtKHX�Vv� N�\HV u1Xtz]M�M3MtV1ufNQPSzLR U�N3M�Vfy]VvR ' PSR%V1��U�NQP[u1M��"z]P[R N�M1m�w�\HP[M
V�1��"V1XtPS� V1RIN�PS� � V1�HPSU�NQVv�[s�uc\aU��S�SVvRHZ]Vv��NQ\HV�P[�HV U�N�\aU�N����j��� � PSZ]\IN ��V�U��H�H�SP[u U
�%�SV�\HV1XtV+� s
X�Vvu1z]Xt�HPSR%Z�uvX�z]MtM�M�VvuvN�PSz]RHM�NQ\HU�N �#V1XtV�RHV1ULX��qs ULRYz]X��HVvX�z�|���ULZ]RHPqNQKH�HV �SULX�Z]VvX.NQ\aU�RE�������
�HXtV1�HP[uvNQMvmC8.R$NQ\HV{zLN�\HV1X�\aU�RH� p>NQ\HVvM�V{��V1ULM�K%X�V1� u1Xtz]M�M MtV1uvN�PSz]R%M ULX�V��FPqNQ\HP[R U | U�uvNQzLX zL|
N �#z�zL| N�\HV�u UL�[u1KH�SU�NQP[z]RHM���UL�HV�KHM�P[RHZ�NQ\HV '(!	U�RH�#�aULZ
 �� z��%V1�2m�w�\HV1MtV	�aU:NcU7�#V1XtVLp+\Hz�� Vfy]VvX1p
u1zLRHM�P[MtNQVvRIN��FPqNQ\3NQ\HV����������HX�Vv�HPSufNQP[z]R{zL| Mtu UL�[PSRHZ�P[R � N�� m

� M�V1uvz]RH� VR1���VvX�PS� V1RIN � ULM�XtV1uvV1RINQ�qs���VvXt|�z]Xt��Vv�jP[R !�UL�S� � U:N�J]T5U � � ~L� �IN�\aU�N�U�N�N�V1� �%NQVv�
NQz$� V U�M�KHXtV �"zLN�\,NQ\HV �[z]RHZ]PqNQKH�HP[RaUL��ULRH� NQX�ULRHMOy]V1XtM�V ��zL� ULXtPP5 U:NQPSzLR N�XQULRHMO|�V1X3z$�%M�V1XOy�U
�H�SVvM
� ��8
8{ULR%� �/8�� �fm w�\HV�XtV1MtKH�[N�M�z�| NQ\%PSMFV�1��"V1X�P[��VvRIN	U��SM�z u U��S�SVv�3NQ\HVj������� UL�%�HX�zIU�uc\�PSRIN�z



, �

�Hz]K)�%N m �/8 8 ��ULMj� V ULMtKHX�Vv�YNQz �"V �SULX�ZLV ULRH� ��z]MtP[N�P[y]V �F\%PS�SV ��8	� ��ULMj� V ULMtKHX�Vv�YNQz �"V
M���UL�[��U�RH� ��zLM�P[N�P[yLVLm � M���VvRINQPSzLRHV1� P[R n�VvuvN�PSz]R ~�m ~�p�������� X�VI% KHP[X�VvM.NQ\aU�N �/8�� < ��U�RH�
�HXtV1�HP[uvNQM�NQ\aU�N �/8 8EPSM�M���UL�S� ULR%�=RHV1Z]U�NQPqy]VLm&�7R%�HV1Vv� p�NQ\HV�y�UL�[KHV�� V U�M�KHXtV1�=|�z]X �/8 8*� ULM
RHV1ULX��qs ULM�\HP[Z]\ ULM.N�\HV y�UL�SKHV��HX�Vv�HPSufNQV1� |�z]X�\HULX�� M�u1U�N�N�V1XtPSRHZ�|�Xtz]�GU�|�XtV1V�% KaULX�'"m�w�\HPSM�P[M
u1zL���H�[VvN�V1�[s{P[RHu1zLRHM�P[MtNQVvRIN4�FP[N�\�NQ\%V ������� �HPSufNQKHXtV�zL|�N�\HX�VvV�ULufNQP[yLV % KaULX�' M1m+� N.Mt\Hz]KH�[� �"V
RHzLN�V1� p>NQ\%z]KHZ]\ p>NQ\HU�N�NQ\HV3� V U�M�KHXtV1� V1RIN zL| �/8	� � ULM RHV ULXt�[sEu1z]RHMtPSMONQV1RIN��FP[N�\ 51V1XtzEU�RH�
NQ\%V1M�V�z$�HMtV1XOyLU �H�SVvM �#V1XtVFz]RH�[s���V1ULM�K%X�V1��U�N U�M�P[RHZ]�[V '+P[RHV1��U�N�PSu1M ��z]P[RIN m�� �[V ULXt�[s���z]XtV��aU�NQU
PSM�R%V1V1�%V1� �"Vv|�zLX�V�������� P[M�U
�aULRH�%z]RHV1� PSR3N�\HPSM�XtV1Z]P[��V�m

w�\HV �7RHPqNQP U��+n+NcU�N�V !�Vv�SP[u1P[N7s�� zLX�X�Vv� U�N�PSz]R�PSR�W P[�HV � RHZ]�[V�� z]� �%NQzLR n�u U:N�NQVvX�P[RHZ ��W � ��n#�
� & �5V�1���VvX�P[��VvR N��FPS�[�
U�N�N�V1� �%N�N�z�u1zL���H�[PS� V1RIN�NQ\%V�M���UL�[�)V�1�PSMONQPSR%Z��aU�NQU�MtVvN �Is���V1ULM�K%X�PSR%Z
NQ\%V.��zL� ULXtPP5 U:NQPSzLR z
�HM�VvXty�U
�H�[V 648 8�U�N#N � z ' PSR%V1��U�NQP[u1M ��z]P[RINQM1p�z]RHV	U�NFU�Z]XtV U�N�V1X#M�u U:N�NQVvX�P[RHZ
ULRHZL�SV �LC�E�F <-, AI��� ��NQ\HULR NQ\HV !�UL�S� � ��V1ULM�K%X�V1� V1RINjULR%� N�\HV�zLN�\HV1X�U�N�U�M���UL�S�[V1X.U�RHZ]�SV
�DC�E�F < �L��� � m�w�\HV1MtVj� V U�M�KHXtV1� V1RINQM �FP[�S�"�HX�z y+PS�HV�|�z]KHX '�Vvs3�HP[V1uvV1M�zL|
P[R%|�z]X���U�N�PSz]R p$�F\%PSuc\
�FPS�[� \HVv�S� NQz{�HP[MtN�PSRHZ]K%PSM�\&�"VvN �#V1VvRE������� ULRH� NQ\%V '�!	ULRH�)�aULZ$ {� z��HVv��ULM�N�\HV��Hz]� PSRaU�R N
� z��HVv�)U�N�N�\HV1MtV�VvRHV1XtZ]PSVvM1m>w�\HVvs U�X�V �
,]mFw�\HV (���n{u1Xtz]M�MFM�VvuvN�PSz]R m

~�mFw�\HV���ULZ]RHPqNQKH�%V�ULRH�{M�P[Z]R{zL|Q6�8
8"m

�%mFw�\HV��HP � VvX�VvRHu1VN� Pq| U�R s)� �"VvN �#V1V1R 648
8{U�RH� �/8
8"m

AHmFw�\HV��HP � VvX�VvRHu1VN� Pq| U�R s)� �"VvN �#V1V1R 648	� ULRH� 51VvX�zHm

w�\HP[M�U��H�HP[N�PSz]RHUL���HU�NcU �FPS�[��N�\HV1RjV1PqNQ\HVvX5MtKH�H�"z]XtN5z]X)XtVv|�K%N�V�NQ\HV>������� �HX�Vv�HPSufNQPSzLRHM)zL|�\aUL�HXtz]R
\HVv�SPSuvP[N7s�u1z]RHMtV1XOyLU:NQPSzLRYU�RH�Yuvz]RHMONQP[N�KHV1RIN�u1z]K%R N�PSRHZ{XtKH�SVvM1m��7RYMtz��HzLPSRHZHp)PqN+�FPS�[��UL�[M�z{V1PqNQ\HVvX
M�K%�H��zLXtN�z]X X�Vv|�K�NQV	N�\HV��HX�Vv�HPSufNQP[z]RHM ��UL�HV4� s�NQ\HV '(!	ULR%�#�aULZ$ ���z+�HV1� ULRH�3�"V1Xt\aUL�HM��%PSMtN�PSR��
Z]KHP[M�\ �"VvN �#V1V1R�NQ\HV�� z��HVv�SM�z�|���P[�S�[V1X�ULR%� ��X�zL�S� VfN m UL�2m
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w�\HV��7RHP[N�P UL�4n NcU�N�V�!�V1�[PSu1PqN7s � z]XtX�V1�SU�NQP[z]R PSR W PS�HV � RHZ]�SV�� z]� �%N�z]R3n�u1U�N�N�V1XtPSRHZjV�1��"V1X�P[��VvRIN
��W � ��n#� �FP[�S�)U:N�NQVv����N�N�z ��V1ULM�KHXtVjN�\HV���zL� ULXtPP5 U:NQPSzLR�z$�HMtV1Xty�U
�%�SV�648 8{U�NFN � z/'+P[RHV1��U�N�PSu1M
�"z]PSRINQMvp PSR�NQ\HVFXtV ULufNQPSzLR�
 5 � ��
 5 � � &�� m�w�\HP[M>��V1ULM�KHXtV1� V1RIN=�FPS�S��X�V %+K%PSX�V�U���V1UL� zL| AHm �
��Vv}��H\Hz�NQz]RHM�ULR%��U��"z]� U�X�PP5vV1�3�HXtzLNQzLR{NQULX�ZLVvN m�w�\%VjMtu U�NtNQVvX�V1���H\HzLN�z]RHM �FPS�[� �"V�u UL��NQKHXtV1�
�Is U$u UL�[z]X�P[��VfNQV1X�ULRH� NQ\HV XtV1u1zLPS���HXtzLNQz]R%M��FPS�S�4��V �HVfNQV1ufNQVv�?�Is,NQ\%VY\HP[Z]\ � z]��VvRINQKH�
M��"V1ufNQXtz]��VfNQVvX �L!.� n)�fp�U MtNQULRH�aU�X�� �HPSVvu1V3zL|�VI% KHP[�H��VvRIN PSR !	UL�[���	m�w�\%V MtVvN�KH� |�z]X�NQ\HP[M
V�1��"V1XtPS� V1RINjPSM�M�\Hz��FR=Mtuc\HV1��U�N�PSu U��S�[s�PSRY� P[Z]KHX�V ��m�,]p �FPqNQ\ NQ\HV V�1�u1Vv�%NQP[z]RYN�\aU�N�NQ\%V/!	� n
ULRH�{u1UL�Sz]XtPS� VvN�V1X�U�X�� M�M�\HzLKH�S�{M��FPqNQuc\{M�P[�HV1Mvm>w�\HV�u1z+z]X��HP[RaU�N�V.u1z]RIyLV1RINQP[z]R�K%M�V1� \HVvX�V�PSM N�z
u1zLRHM�P[�HV1XFNQ\HV 5�
�U 1�PSMFNQz/��V�NQ\%V��HP[X�VvuvNQP[z]R zL| N�\HV��HXtPS��ULXts�V1�[V1uvN�X�z]R ��V1UL� m�w�\HV 5 � U 1�P[M
PSM �HV �aRHV1��N�z �"V	PSR NQ\HV�y]VvXtNQP[u UL�"�HP[X�V1ufNQP[z]R�U�RH��NQ\%PSM � V U�RHM N�\HV15 � U 1�P[M �"z]PSRINQM>NQz�NQ\HV��SVv| N
|�z]X�U�y+PSV�� VvX��[z�z$' P[RHZ�PSR N�\HV ��V1UL�G�HP[X�V1ufNQP[z]R m � NjPSM.N�\HV1R � z]MtN�uvz]RIy]V1R%PSV1RINjNQz{�H�SULu1V�NQ\%V
z]XtPSZ]P[R�U�N�N�\HV�u1VvRINQV1X�z�|5N�\HV.NcU�X�Z]VfN�u1Vv�S�2m w�\HPSM�� V U�RHM�NQ\aU:N�NQ\HV !.� n�PSM z]R�NQ\HV�9 � M�PS�%V.zL|
NQ\%V ��V1UL� ULRH��N�\HV u1UL�Sz]XtPS� VvN�V1XFPSM�z]R�NQ\%V 5 � M�PS�%V�zL|�N�\HV �"V UL� m�w�\%V �Sz+u UL�
uvz�z]Xt�HPSRHU�NQVvM
zL|5NQ\HV��HVfNQVvuvNQzLX��%� ULRHVvM �FPS�S� ��V��HV �aRHVv��PSR3N�\HV �aRaUL�)uc\aU��%NQVvX1m
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w�\HV�w�\%z]��U�M�JLV � VvX�M�zLR #	U�N�PSz]RaU�� � u1uvV1�[V1XQU:NQz]X �"U�u1PS�[P[N7s��2J]T
U
���)PSR #�V �F�"z]XON/#�V��FM�PSM�z]RHV zL|
NQ\%V�|�V � � U
�"z]XQU:NQz]XtPSV1M�P[R N�\HV �#z]Xt�S��u1UL�aU
�%�SVjzL|�u1ULX�XOs�P[RHZ�zLK%N.U�R�V�1��"V1XtPS� V1RIN	�[PP'�V�W � ��n�m
� NQMD'tX�ULu1VfNQX�ULu.'� MtN7s+�[VYU�u1u1Vv�SVvXQU�N�z]X{PSM3V U�M�PS�qs,u1UL�aU
�H�[V zL|��%V1�SPqy]VvX�PSR%Z N�\HV �HV1MtPSXtV1� &]� R �
zL|;AHm G ��Vv} Vv�SVvuvNQXtz]RHM �FPqNQ\ U��"z]�SULX�P�5 U�N�PSz]R zL|FKH�=N�z G]��� ULRH� U��%K%N7sE| ULufNQz]X�zL|�, �]���3m
w�\HV��"z]� U�X�PP51U�NQP[z]R zL|�NQ\HV��"V U��?u1ULR ��V � V U�M�KHXtV1� NQz��FPqNQ\HP[R ��� �Is�NQ\%V !	UL�[������z+V1�[�SV1X
�"z]� ULXtPS� VvN�V1X1m

w�\HV �H\HzLN�z]RHM3|�z]X3NQ\HP[M3V�1��"V1X�P[��VvRIN �FP[�S����V u1XtV U�N�V1� y�PSU=NQ\HV \aULXt� �%X�V1� M�MONQX�UL\H�SK%RHZ
�HXtz�uvV1M�M ULM#N�\HV�V1�SVvuvN�X�z]R��"V U�� �aULM�MtV1M N�\HX�zLKHZ]\�U�NQ\HP[R�uvz]�H�"V1X#XQUL�HPSU�NQzLX1m w�\%PSM �HX�z+u1VvM�M�\aU�M
NQ\%V�MtPS�HV�V���V1ufN�zL|)Mt�HX�V1UL�HP[RHZ�zLK%N#N�\HV4�"V U��H�L�"zLNQ\ V1�[V1uvN�X�z]R%M�ULRH���H\HzLN�z]RHM �>P[R N�\HV � U�RH� �
�HP[X�V1ufNQP[z]RHM1m � M.U X�VvM�KH�qN p4�H� U�u1PSR%Z N�\HV�X�UL�HPSU�NQz]X�| ULXONQ\HVvX�|�Xtz]� NQ\%VjNQULX�Z]VfN	uvV1�[�5u1ULKHMtV1M.� z]X�V



~L�

MtN�XQU s �aU�XtNQP[u1�[V1M.NQz{\HPqN�MtN�X�KHufNQKHXtV1M��FP[NQ\%PSR NQ\HV�NQULX�Z]VfN�z]K%N�V1X�y�ULu1KHK%�Gu ULR m��7R NQ\%V �HULMtNjP[N
� ULM ��Vv�SPSVfy]Vv� N�\aU�N N�\HPSM�V � VvuvN M�\%z]KH�S� �"V3�SP[��PqNQV1�EULM�� KHuc\ ULM��"z]MtM�PP�%�SV��Is$�H�SULu1P[RHZ NQ\%V
XQU��HP U�N�z]X U�M�u1�SzLM�V�N�z N�\HV�NcU�X�Z]VfN�u1Vv�S��U�M NQ\HV3Z]Vvz]� VvNQXOs=zL|FN�\HV�NcULXtZ]VvN u ULR �#z]KH�S� U��S�Sz���m
w�\HV��Hz��FRHMtPS�HV�NQz N�\HPSM��%V1M�P[Z]R{PSM N�\aU�NF�HK%X�PSR%Z NQ\HV�V�1��"V1XtPS� V1RIN�NQ\HV�X�UL�HPSU�NQz]X �FPS�S� �"V�� KHuc\
� z]X�V��%P�� u1KH�qN NQz \aU�RH�H�SV3Pq|FP[N�P[M�PSRHMtPS�HV�NQ\HV�NQULX�Z]VfN z]K%N�V1X y�ULu1K%KH� u U�R m$�az]X�W � ��n$P[N
� ULM.�HVvu1PS�%V1��N�\aU�N�NQ\HV�UL�H�HPqNQPSzLRaUL� �aULu.' Z]Xtz]KHRH� P[MJ�#V1�[� �#z]XONQ\�N�\HV�uvz]RIy]V1R%PSV1R%u1V�zL|�\HU y+P[RHZ
V U�Mts�ULu1uvV1MtM NQzjNQ\HV�XQUL�HPSU�NQzLX1m � M�UjX�VvM�KH�qN p NQ\HV�XQUL�HPSU�NQzLXQ�FPS�S���"V��H� ULuvV1��zLK%NQMtPS�HVFNQ\HVFNcU�X�Z]VfN
X�Vf|�X�P[Z]V1X�U�NQz]X u ULR p4U ��z]K�NJ>]� �O��� u1� KH�%MtNQXtV UL�Az�|�N�\HV�NcULXtZ]VvNFuvV1RINQVvX1m

w�\HVjXQUL�HPSU�NQzLX �FPS�[� \aU y]V�U NQ\HP[u.'+R%V1M�M�VI% KaUL�)N�z , ��� zL| U�XQUL�HPSU�NQP[z]R3�SVvRHZLN�\ � ,]mBAI����� p �
�F\HVvX�V U=XQU��HP U�N�PSz]R �SVvRHZLN�\ PSM��%V �aRHVv� ULM�NQ\%V NQ\HP[u.'+R%V1M�M{U=��U�N�V1X�PSUL� � zLKH�S� \aU yLV NQz �"V
NQz=U�N�N�V1R KaU�N�V NQ\HV VvRHV1XtZLs,z�|�PSRHuvPS�HVvR N��aULXtN�PSuv�SV1M/�Is UY| ULufNQz]X�zL|�,�0�V�m w�\HPSMN�FP[�S�Fu1XtV U�N�V
�H\Hz�NQz]R{ULR%� Vv�SVvuvNQXtz]R3M��"V1ufNQX�U U�M�M�\Hz��FR{PSR{� P[Z]KHXtV.�%m ~�m�w�\HV�P[RHu1P[�HV1RIN�Vv�SV1ufNQXtz]R ��V1UL� �FP[�S�
\aU y]V ULR VvRHV1XtZLs zL|=AHm G���Vv}�p �F\HP[uc\ �FP[�S� XtV1MtKH�[N�P[R U{� P 1�Vv� �H\HzLN�z]R ULRH� V1�SVvuvN�X�z]R �"V UL�
U�N�NQ\HV�NQULX�ZLVvN m l zLNQ\ �HULXtN�PSu1�[V1M �FPS�[��\HU yLV V1RHVvX�Z]P[V1M�X�ULRHZ]P[RHZ=KH� NQz=NQ\%V�PSR%u1PS�%V1RIN �"V UL�
V1R%V1X�Z�s�z�| AHm G ��Vv}�mIw�\HV	VR1%�"V1XtPS� V1RIN#PSM>�HV1MtPSZ]R%V1��N�z�KHMtV	�H\%zLNQz]R�V1RHVvX�Z]P[V1M u1VvR N�V1XtV1�{U�N=AHm �
��Vv} m"w�\HP[M.V1RHVvX�ZLs�PSM�uc\Hz]M�VvR |�z]X�N �#z{X�V1ULM�z]R%M1m�� P[X�MtN1p"N�\HV X�U�NQP[z�zL|>�"z]MtN�� �HXtV1� M�MONQXQU�\H�SKHR%Z
V1�[V1ufNQX�zLRHM N�z��H\%zLNQz]R%M#P[RHu1XtV ULMtV1M XQUL�HP[�H�[s�ULM#zLRHV	U��H�HX�z]ULuc\HV1M NQ\HV�PSR%u1PS�%V1RIN V1�SVvuvN�X�z]R�V1RHVvX�ZLsLm
w�\HP[M��FP[�S��P[RHu1XtV ULMtV N�\HV �HP�� uvKH�[N7s z�|�M�Pq| NQP[RHZ�NQ\HXtz]KHZ]\ NQ\%V�Vv� ULMONQPSu1UL�S�qs M�u U:N�NQVvX�Vv�=V1�[V1uvN�X�z]R%M
PSR�M�V U�X�uc\{zL|)NQ\%V.V1�SULMtN�PSu U��S�[s Mtu U�NtNQVvX�V1�{�H\%zLNQz]R%M1m n�Vvu1z]RH� p%NQ\HV	V1X�Xtz]X�P[R�NQ\HV	�H\HzLN�z]R3V1RHVvX�ZLs
PSMj�HXtz]��zLXtNQP[z]RaUL��NQz�N�\HV M��SzL��V zL|�N�\HV�VvRHV1XtZLs M��"V1ufNQX�K%��m � M�u ULR*��V M�VvV1R$P[RE� P[Z]KHXtV���mo~�p
NQ\%V��%\HzLNQzLR�Mt��VvuvNQXtKH�!�HX�zL�HM>z�� % KHPSu.' �[s RHV ULX�N�\HV�P[RHu1P[�HV1RIN>Vv�SV1ufNQXtz]R�VvRHV1XtZLs ULRH� NQ\HP[M>ULX�V1U
� KHMONJ��V�U y]zLPS�HVv� m
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w�\HV.�"z]�SULX�P�51V1���HX�z�NQz]RHM �FPS�S���"V	�HXtz y�P[�HV1� �Is NQ\HV.x�RHPqy]V1XtM�PqN7s�zL|)}	PSXtZ]PSRHPSU���z]�SULX�P�51Vv��NcU�X�Z]VfN
Z]Xtz]KH� � ~ AHp+~=% � m�� P[Z]KHXtVF�%m ��P[M>UjuvX�z]MtM MtV1ufNQPSzLR�zL|"NQ\%VFNQULX�ZLVvN>u U�R m�w�\HV�NcULXtZ]VvN>��U�N�V1X�PSUL���FP[�S�
�"V�M�zL�SPS� =�� #�! � mFw�\HV�NQULX�Z]VfN	K%M�V1M.U NQVvuc\HRHP�%+K%V ' RHz��FR ULM	��s�RHUL��P[u�R KHuv�SV1ULX��"z]�SULX�P�5 U�N�PSz]R
� � #�r=�
NQz�U�uc\HPSVfy]V��HXtzLNQzLR���z]�SULX�P�5 U�N�PSz]R�zL|4K%� NQz & %�� KHR%�HV1X�P[�HV U���uvz]RH�HPqNQPSzLRHM1m�w�\HV NcU�X�Z]VfN
��U�NQVvX�P U��)PSM	uvX�V1U�NQVv� �Is�|�XtV1VI5vPSRHZ�ZIULM�Vvz]KHM�U���� z]RHPSU P[RINQz�U �F\HP[N�VLp�u1Xts+MONcUL�[PSRHV�M�z]�[PS� mFw�\HP[M
M�zL�SPS�EUL� ��z]R%P U3PSM�NQ\HVvR$PSXtXQUL�HPSU�NQVv� �FPqNQ\Y�Sz��!V1RHVvX�ZLsYV1�[V1ufNQX�zLRHM�N�z u1XtV U�N�V��aULX�UL��U�Z]RHVvN�PSu
u1VvRINQV1XtM �FP[N�\HPSREN�\HV�Mtz]�SP[�Yy+P U�V1�SVvuvN�X�z]R ' RHz+u.'$�7z]K�N m w�\HP[M��HXtz�uvV1M�M�ZLP[y]VvM�NQ\%V3UL� ��z]R%P U{U
�HVvV1�$�HKHXt�H�SV \ KHVLm��.KHXtPSRHZ{NQ\HV�V�1��"V1X�P[��VvRIN�NQ\%V���U�NQVvX�P U����FPS�[��PSRHuvKHX�X�UL�HP U:NQPSzLR �HUL��U�Z]VLp
�F\HP[uc\��FPS�S�"X�Vv�HKHuvV.NQ\HV���U 1�PS� K%�!U�N�NQULPSRaU �H�SV���zL� ULXtPP5 U:NQPSzLR m�� z]MtN�z�|5N�\HPSM#�aUL��ULZ]V.u1ULR �"V
X�Vv�aULP[X�V1� p%NQ\HzLKHZ]\ p#�Is3�"V1XtPSz+�HPSu1UL�S�qs ULRHR%V UL�[PSRHZ�N�\HV���U:NQV1XtP UL��U�N GL� � m�W \HV1R{NQ\HV.NQULX�ZLVvN�P[M
V�1��"z]M�Vv� NQz�N�\HV �"V U���paNQ\%V �SVfy]V1�5zL|��"z]�SULX�P�5 U�N�PSz]R �FPS�[�)�HV1uvX�V1ULM�V �Is�U�|�V ���"V1Xtu1VvR N.�HKHV�N�z
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�7R�N�\HPSM�VR1�u1�SK%M�P[yLV�VR1%�"V1XtPS� V1RINJ��z�NQ\{NQ\HVjM�u1U�N�N�V1X�Vv���H\%zLNQz]R�ULRH� NQ\HV�XtV1u1zLPS�)�HXtzLNQz]R �FPS�[� �"V
�HVfNQV1ufNQVv�$ULRH� NQ\HVvPSX�� z]��VvRINcU3��V1ULM�K%X�V1� m�w�\HP[M��HXtz y�P[�HV1MjKHM��FP[N�\EU{��z��#V1XO|�KH�>��V1ULRHM�zL|
�SP[��PqNQP[RHZ�N�\HV��HULu.' Z]X�z]K%RH� m�w�\HV��HPS�"z]�SV���ULZ]R%VvN zL| N�\HV�M��"V1uvN�X�z]� VvN�V1X u ULR/��V�M�VfN#N�z�VvRHM�K%X�V
NQ\HU�N�zLRH�[s �aULXONQP[u1�SVvM+�FP[NQ\E��z]MtP[N�P[y]V uc\aULXtZ]V/�FP[�S� �"V��HVfNQVvuvNQVv� m �aKHXONQ\HVvX�� z]X�V�p�NQ\%V�RaULXtX�z��
� z]��VvRINQKH�?ULu1uvV1�%NQULRHuvV�zL|>N�\HV !.� n �FP[�S� VvRHM�K%X�V�NQ\aU:NjUL�S� z]MtN	VvyLV1Xts&!.� n VvyLV1RINjPSM.NQ\%V
X�VvM�KH�qN>zL|�U.X�Vvu1z]P[�H�HX�z�NQz]R |�Xtz]� U.RHV1ULX��qs Vv� ULMONQPSu Vvy]VvRIN m�w�\HP[M���V1ULRHM�P[N�PSM�z]R%�[s�RHV1uvV1M�M�ULXts�N�z
X�V1UL�{z]K%N�N�\HV�u UL�[z]X�P[��VfNQVvX VvyLV1XOs�NQP[��V�U \%P[N�P[M��HVvN�V1uvN�V1� PSR�N�\HV7!.� n�m�W P[NQ\3N�\HPSM��%PSM�uvX�P[� �
PSRHU�NQP[z]R�P[R��H�SULu1Vjz]RH�qs{R KHu1�[V ULX�Vvy]VvRINQM �FPS�[� ��V�X�Vvu1z]Xt�HV1� ULR%��NQ\%V�V1�[V1ufNQX�zL��ULZLRHVvN�PSujVvy]VvRINQM
� �F\%PSuc\ \aU y]V �HP ��V1XtV1RIN7'+P[RHV1��U�N�PSu1M �J�FPS�[�Q�"V�PSZ]RHzLX�V1� m�w�\HV�Vv�SVvuvNQXtz]��ULZ]RHVfNQPSu �aULu.' Z]X�zLKHRH�
u U�R ��V�XtV1�HKHuvV1�3|�KHXONQ\HVvX � s�M�VfN�NQP[RHZ�N�\HV.NQ\HXtV1Mt\Hz]�S�3zLR�NQ\HV.u1UL�SzLX�PS� VvN�V1X>NQz�Mtz]��V	\+K%RH�HX�Vv�HM
zL|���Vv}�m��7R�Mtz��HzLPSRHZHp%P[N �FP[�S� �"V�Z]KaULX�ULRINQV1Vv� N�\aU�N�z]RH�qs�Vv� ULMONQPSu�U�RH�{RHV ULXt�[s"�7Vv� ULMONQP[u�Vvy]VvRINQM
�FPS�[� MtKHXty+P[yLVjN�\HV�PSRHPqNQPSUL��uvK%N m
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w�\HV��aU�u.'+ZLX�z]KHR%�E|�X�z]��R%z]R��7Vv�SVvuvNQXtz]��ULZ]RHVfNQPSu �HXtz�uvV1MtM�V1M �FPS�S� �"V���KHuc\=\aULXt�HV1X�NQz�X�VR�
�HKHuvVLp)\Hz��#VvyLV1X1m�w�\HV1XtV ULX�V�N � z3��ULPSR�M�z]K%X�u1VvM�zL|�NQ\HP[M.RHz]R3�7V1�[V1ufNQX�zL��ULZLRHVvN�PSu7�aULu.' Z]X�zLKHRH�
NQ\HU�N	uvz]KH�[��� PS� PSu�U X�V U���� z]� �%N�z]R�Vfy]V1RIN1m�w�\HV �aX�MON.PSMFVv� ULMONQPSujV1�[V1ufNQX�zLR�M�u1U�N�N�V1XtPSRHZ |�X�z]�
NQ\%V �%X�zLN�z]R m w�\HPSM�Vfy]V1RIN�PSM+' PSRHVv��U:NQPSu1UL�S�qs PS�HVvR N�PSu1UL� NQz{�HXtzLNQzLR��O� z]� �%N�z]R M�u U:N�NQVvX�P[RHZ ��VR�
u U�KHM�V�N�\HV���ULM�M�zL|�NQ\%V�V1�[V1uvN�X�z]REPSMjM�z M���UL�[� uvz]� �aULX�Vv�ENQz�NQ\HV�V1RHVvX�Z]P[V1M P[R yLz]�[yLV1� m�w�\HV
M�Vvu1z]R%� ��ULP[R Mtz]KHXtu1V zL|	NQ\HV�RHz]R�� V1�SVvuvN�X�z]��ULZ]RHVfNQP[u �HULu.' Z]X�z]K%RH� PSM RHV1K�NQXQU��	�HP[z]R �H\%zLNQz �
�HXtz��HK%uvNQP[z]R{|�X�z]� N�\HV��HXtzLNQzLR m �7R�N�\HPSMFu U�M�VLp"NQ\HVj��ULM�M�zL|�N�\HV��%PSz]R�PSMFRHzLN�RHV1ZL�SPSZLPP�H�[VLp#�HK�N
P[N�P[M�Mt��UL�[�)V1RHzLKHZ]\�N�\aU�N�M�z]� V�z�|�NQ\HVvM�V Vfy]VvR N�M4�FPS�[�)PSRINQVvXt|�VvX�V �FPqNQ\ NQ\HV�V1� U�MtNQP[u�M�u U:N�NQVvX�P[RHZ
� V ULMtKHX�Vv��VvR N1m

� M � V1RIN�PSz]RHVv�$U
�"z y]VLp�N�\HV�Vv� ULMONQPSu V1�[V1ufNQX�zLR$M�u U:N�NQVvX�P[RHZ \aULM�NQ\HV�MQUL� VN' PSR%V1��U�NQP[u1M U�M
X�V1UL� � z]����NQz]RYM�u U:N�NQVvX�P[RHZHpQ�HK�N�NQ\%V�u1Xtz]M�M�M�VvuvNQP[z]R=P[M % KHP[N�V��%P ��V1X�VvRIN m�w�\%V�V1�[V1ufNQX�zLR=PSM�U
M��%PSR ,�0]~��HULXtN�PSu1�[V�N�\aU�N�Mtu U�NtNQV1XtM.y+P U�NQ\%V V�1�uc\aULR%Z]V zL|#U�y�P[XtN�KaUL� �%\HzLNQzLR m ��y+PS�%V1RHuvV |�X�z]�
JLV���V1XtM�z]R�T
U
� V�1���VvX�P[��VvR N � &=& � ,$, A��!(���n#��PSRH�%PSu U:NQV1M�N�\aU�N�N�\HVFXQU�N�PSz�zL|"NQ\HVFVv�SV1ufNQXtz]R�uvX�z]MtM
M�VvuvN�PSz]R{NQz NQ\HV�� z]� �%NQzLR uvX�z]MtM�MtV1ufNQPSzLR��HVvu1X�V1ULM�VvM.ULM�N�\HV�Mtu U�NtNQVvX�PSR%Z�ULR%Z]�SV�P[RHu1XtV ULMtV1M � M�VvV
� P[Z]KHX�V>��m %FULRH� (�Vf|�m � & � m � � �H��N�z�N�\HPSM)N�\HV | U�uvN
NQ\aU:N5N�\HV1XtV U�X�V#U�Z]XtV U�N5�HV1UL� ��zLX�V>V1�[V1uvN�X�z]R%M
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M�u1U�N�N�V1XtPSRHZ	|�Xtz]��NQ\HV NQULX�ZLVvN�U�RH� NQ\HV �HX�z$�%�SV1� �"V1u1zL��VvM�Vvy+PS�%V1RIN pIVvM��"V1u1PSUL�S�qsjU�N�N�\HV |�z]X���ULXt�
ULRHZL�SVLm w�\HV (���n�VR1���VvX�PS� V1RIN \aULRH�H�[V1��N�\HPSM#�HX�z
�H�SVv� �Is KHMtPSRHZ�U��HV �aVvuvN�PSz]R���ULZ]R%VvN m w�\HV
V1�[V1ufNQX�zLRHM4�#V1X�V��%V �aVvuvNQVv� � s�U�M���UL�[��U�RHZ]�SVjPSR�NQ\HV \%z]X�P�51z]RINcU����HP[X�VvuvNQP[z]R�XtV1MtKH�[N�PSRHZ�P[R�NQ\%V
V1�[V1ufNQX�zLR0ULR%�CZIU�����U=��V1U
' M �"V1P[RHZ � 1 � ~�� uv� UL�aULXON U�N{NQ\HV u UL�[z]X�P[��VfNQVvX1m!� P[Z]KHX�V
�%m>%Y�H�[zLNQM�N�\HV R KH� �"V1X�zL|�VvyLV1RINQM{y]VvX�M�K%M{N�\HV \HzLX�PP5vz]RINcUL��u1zLX�X�Vv� U�N�PSz]R �aULX�UL��VfNQVvX1m w�\HP[M
�aULX�UL� VvNQVvX�PSM��HV �aRHVv� ULM
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�F\HVvX�V � M � � � � P[M�NQ\HVjULufNQKaUL�)�"z]MtP[NQP[z]R3U�N;�F\HP[uc\ N�\HV�VvyLV1RIN�� ULM��HVvN�V1ufNQV1��ULRH� ��� �GL
�

�
�
PSM�NQ\%V

V�1��"V1ufNQV1����zLPSRIN>zL|��HVvN�V1uvN�PSz]R �aU�M�V1� z]R�NQ\%V��%X�zLN�z]R '+P[RHV1��U�N�PSu1M�� V U�M�KHXtV1� PSR U�M��"V1ufNQX�zL��VR�
NQVvX1m�w�\%V	M�Vv�aULX�U�NQP[z]R ��VfN � VvV1R�NQ\%V�Vv� ULMONQPSu1UL�S�qs�Mtu U�NtNQVvX�V1��V1�[V1uvN�X�z]R%M ULR%�3� z]� �%NQzLR �%\HzLNQzLRHM
PSM�z yLV1X ~L��2 � mQ� N u U�R�UL�[M�z��"V�MtV1VvR�NQ\aU:N�NQ\HV�V1�SULMtN�PSu U��S�[sjMtu U�NtNQV1XtV1��V1�SVvuvN�X�z]R ��V1U
' �"V1uvz]��VvM
�Hz]� PSRHULRIN�XtV1�SU�NQPqy]V�NQz NQ\HV�� z]��NQ�"z]R ��V1U
' U�Nj|�z]X�� ULX��EULRHZ]�[V1Mvp �F\HVvX�V U�M�NQ\%V�z]�H�"z]MtP[NQV P[M
NQXtKHVjU�N;�aULu.'"� ULX���ULRHZ]�[V1Mvm
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W � ��n/�FPS�[�"UL�SMtz��HV �aV1ufN�NQ\%V	M�u1U�N�N�V1XtV1�3V1�[V1ufNQX�zLRHM1p��HK%N �FP[�S�aRHz�N�X�V % KHPSXtV.U�R%V � �HP[V1u1V�zL|
VI% KHP[�H� V1RIN�NQz �Hz M�z%m w�\%V �HV1�S��|�Xtz]� N�\HV�NcULXtZ]VvN���ULZLRHVvN �FP[�S� ��V��Hz]P[RHZ NQ\%PSM 2tz$� ULRIs�� U sLm
#�V1ULX	N�\HV�NcU�X�Z]VfN p�N�\HPSM �aV1�[� PSM.�"z]P[R N�V1� P[R�NQ\%V �HPSXtV1ufNQPSzLR zL|�NQ\%V ��V1UL�GU�RH� P[N��FPS�[���HV �aV1ufN
�"zLNQ\ N�\HV V1�[V1ufNQX�zLRHM�ULRH� N�\HV XtV1u1zLPS� �%X�zLN�z]RHM	yLV1XtN�PSu1UL�S�qs{PSR�N�\HV�� U
� m.w�\HV�V�1��"V1ufNQV1� ULR%Z]�SVvM
zL|��%V �aVvuvNQP[z]R ULXtV�Z]Pqy]VvR,ULMNC �� ��� ULRH� C � � ��� P[R w�U
�H�[V��%m ,]m w�\HVvM�V ULR%Z]�SVvM/�#V1X�V�z$�%NQULPSRHVv�
|�X�zL� U X�U s,NQX�ULu1P[RHZ �%X�z]Z]X�UL� p�RHz�N N�\HVE��V1ULRIN A M�PS��KH� U�N�PSz]R � ~ G��2m w�\HV X�V1MtKH�[N�M�z�|�NQ\%V
M�P[� KH�SU�NQP[z]R �FPS�[�aUL�H�"V ULX PSR�� \aUL��NQV1X7%�m � N �"zLNQ\�zL| N�\HV�' P[RHV1��U�NQP[u1M>�"z]PSRINQMvpINQ\HP[M#�HV �aV1ufNQP[z]R
M�\%z]KH�S��X�VvM�KH�qN#P[R � s 
 , ��u1� p3�F\HP[uc\�P[M ��KHuc\�Z]XtV U�N�V1X�NQ\aU�R�NQ\%V	M��HU�NQPSUL�aX�VvM�z]�[K%NQP[z]R zL| NQ\%V
u U��Sz]XtPS� VvNQVvX1m � REPSRIN�V1X�VvMtN�PSRHZ M�P[�HV�� RHzLNQV P[M�N�\aU�N1p �F\%PS�SV�N�\HV�NcULXtZ]VvNj��ULZ]RHVfN��%V �aVvuvNQM�\HPSZL\
V1R%V1X�Z�s{uc\aULX�ZLV1� �aULXtN�PSuv�SV1M�yLV1XONQPSu1UL�S�qs]pHPqN�UL�SMtz NQVvRH�HMFNQz NQXQU�� �[z��0VvRHV1XtZLs{uc\aULXtZ]V1���aULXtN�PSuv�SV1M
UL�[z]RHZ�N�\HV ��V1UL���[PSRHV�m w�\HPSM |�V1U�NQKHXtV���U�M XtV1uvz]X��HVv� �%KHX�P[RHZ V ULXt�[s NQVvMtNQP[RHZ zL|FNQ\HV ��V U�R N(A
M�P[� KH�SU�NQP[z]R � MtV1Vj� P[Z]KHX�V���m >%m �
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w�\HV ZLzIUL��zL|.NQ\%PSM�MtPS� K%� U�N�PSz]R � ULM�NQz �HKHPS�[� P[R N�z$��V ULRIN(AENQ\HV�V�1���VvX�P[��VvR NQUL��UL�H�aULX�U�NQK%M
�HVvM�u1XtPP�"V1�3P[R�NQ\HV��HX�Vfy+PSz]KHM uc\aUL�%N�V1X�UL�[z]RHZ7�FP[NQ\�NQ\HV.R%z]R��7Vv�SVvuvNQXtz]��ULZ]RHVfNQPSuF�HXtz�uvV1MtM�V1MF� V1R��
NQP[z]RHVv�{U
��z yLV�ULRH��NQ\%V1R{M�P[� KH� U:NQV�N�\HV��aU�NQU�NQ\aU:N �FPS�[� �"V	NcU 'LV1R{�HK%X�PSR%Z NQ\HV.W � ��n�VR1%�"V1X �
PS� V1RIN1m�w�\HV�M��"V1u1P��au�% KHV1MONQPSzLRHM�N�\aU�NFRHVvV1�HVv��N�z/�"V�ULRHM�� VvX�V1� � VvX�V�ULM�|�z]�S�[z
�FM �
,]m�W \aU:N�P[M�NQ\HV�NQz�NcUL���%V �aVvuvNQP[z]REz�|�UL�[���aULXONQP[u1�SVvM��HKHV�NQz{NQ\HV Z]Vvz]� VvNQXOs zL|#NQ\HV�NcU�X�Z]VfN

ULR%� N�\HV�NcULXtZ]VvN �aVv�S���
~�m�W \aU:N�P[M�NQ\%V�� z]� �%N�z]R=M�P[Z]RaUL��MONQXtV1RHZLN�\$X�Vv� U�N�P[y]V�N�z�NQ\HV�V1�SULMtN�PSu ULRH�=R%V1K%N�XQUL� �HPSzLR
�aU�u.'+ZLX�z]KHR%�HM��

w�z NQ\HP[M�V1RH� p5P[N�� ULMjRHV1uvV1M�M�ULXts NQz X�Vvu1XtV U�N�V�V1ULuc\EzL|#NQ\HV ��U
2tz]X��HPSVvu1VvM�zL| VI% KHP[�H��VvRIN
�FP[N�\HPSR ��V U�R N(AHp)PSR%u1�SK%�HPSRHZ�N�\HV NcU�X�Z]VfN�u ULR p N�\HV ��V1UL�(�%PS�"V1M1p)N�\HV !.� n ULRH� N�\HV �H\HzLN�z]R
u U��Sz]XtPS� VvNQVvX1m�� N7� ULM UL�[M�z�RHV1uvV1M�M�ULXts NQz��HVvyLV1�[z]� � U s+M�N�z�\aU�RH�H�SV NQ\%V��HP � VvX�V1RIN�N7s��"V1M�zL|
�HXtz�uvV1M�MtV1M�NQ\aU�N�u1ULR�z+u1uvKHX��HKHX�P[RHZ U N7s+�HP[u UL�)Vfy]VvR N1m�w�\HVjV1�[V1uvN�X�z]��ULZ]R%VvNQP[u.�HXtz�uvV1M�MtV1M.\HU yLV
UL�[X�V U��%s �"V1VvR �HK%PS�[N�PSRINQz$NQ\%V MONcULR%�aULX��0��V ULRIN A P[RHMtNQUL�S�SU�NQP[z]R m�w�\HV ��z]XtV u1z]� �H�[PSu U:NQV1�
RHz]R3�7V1�[V1ufNQX�zL��ULZLRHVvN�PSu.�HXtz�uvV1MtM�V1Mvp�zLR{N�\HV�zLNQ\%V1XF\aULRH� \aUL�3N�z/�"V�UL�H�HVv��P[R � s3N�\HVjULK%N�\Hz]X1m
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� N � ULM �HVfNQV1Xt��P[RHV1�=N�\aU�N�NQ\HV�MtPS� K%� U�N�PSz]R M�\%z]KH�S� �"VN�%X�z$'�V1R KH�$PSRIN�z�NQ\HXtV1V��%P ��V1X�VvRIN
�aULXONQMvm � PSXtMtN p N�\HV��HXtPS��ULXts�V1�[V1uvN�X�z]R �"V UL�?M�\Hz]K%�S� ��V�MtPS� KH�SU�NQVv� �FP[N�\ zLRH�[s�V1�SVvuvN�X�z]��ULZ �
RHVfNQPSu�Vfy]V1RIN�M�NQK%X�RHVv��z]R m>W P[N�\ N�\HPSMFMtVvN�N�PSRHZ%pHNQ\HV�� P 1�V1� �H\HzLN�z]R�� V1�SVvuvN�X�z]R ��V1UL� uvz]KH�S� �"V
MtN�KH�HP[V1� U�N	N�\HV NcU�X�Z]VfN�u1Vv�S��U�M4� Vv�S��U�M	NQ\HV�Vv�SVvuvNQXtz]��ULZ]RHVfNQPSu7�aULu.' Z]Xtz]KHRH�%MjP[R l P[Z ��UL��U�RH�
NQ\%VN!	� n�m � | N�V1X�NQ\aU:N p
NQ\HV RHz]R3�7V1�[V1ufNQX�zL��ULZLRHVvN�PSu��HXtz�uvV1M�MtV1M7� VvX�V�MtPS� K%� U�N�V1� ULM��HX�P[��U�Xts
VvyLV1RINQMjZ]VvRHV1X�U�NQVv� �FPqNQ\HP[R�NQ\%V NcULXtZ]VvN1m �>ULuc\ zL|>NQ\HVvM�V��HXtz�uvV1MtM�V1M�� ULM�\aULRH�%�SV1� MtV1�aULX�U�NQVv�[s
ULRH� NQ\HV�VvyLV1RINQM �#V1XtV	Z]VvRHV1X�U�NQVv�N�FP[N�\�U��aU�N �%PSMtN�X�P��HK%NQP[z]R z y]V1X#NQ\HV�M�z]�[PS��ULRHZ]�[V�z�| PSRIN�V1X�VvMtN1m
w�\HV�� ULMON�MONQVv� ��U�M�NQz X�VR�7RHzLX���UL�SP�51V�NQ\%PSM �aU�NcU&�FP[N�\ N�\HV�R%V1u1VvM�M�ULXts u1Xtz]M�M�M�V1ufNQP[z]RHM�U�RH�
PSR%P[NQPSUL�"�aULXtN�PSuv�SV.VvRHV1XtZLs{M��"V1ufNQXQU�m
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��V ULRIN A P[M U�|�XtV1V�N�z�z]��' P[Nj�HVvyLV1�[z]��Vv� � sE�H\Is+M�PSuvPSMONQM NQ\%VN� zLX��S�Ez yLV1X ULR%�$��ULP[RINcULP[RHV1�Yz]R
NQ\%V�� � ( # �#VI�%M�P[N�V � ~ & � m=� N�P[M��HV1MtPSZ]R%V1��N�z�MtPS� K%� U�N�V	NQ\HV�N�XQULRHMt��zLXtN�zL|��HULXtN�PSu1�[V1M�N�\HX�z]K%Z]\
��U�N�N�V1X.U�RH� u UL�HU
�H�SV�zL| �Hz]P[RHZ�Mtz3z]R UN�FPS�HV�V1RHVvX�ZLs�M�u1UL�SV � |�X�z]�?U�|�V�� '�Vv} N�z3z yLV1X�, �L�
��Vv} m � � �%VvNQVvuvN�z]X#ZLV1z]� VvN�Xts�zL| ULRIs u1z]� �H�[V�1�P[N7s�u ULR/��VFu1XtV U�N�V1��PSR�ULR�VR1���VvX�PS� V1RINQUL�4ULX�V1U
zL|�ULRIs M�P�51VLm���U�N�V1X�PSUL�SM�u1ULR ��V �HV �HRHV1�*�aULM�Vv�Ez]R VvyLV1XOsY�%\ s+MtPSu U�� �%X�z]�"V1XON7s PS��ULZ]PSRHU
�H�SV�p
PSR%u1�SK%�HPSRHZ���z]�[V1uvKH�SVvM1p%P[M�zLN�z]�"V1MFULRH�{P[z]RHM1m � �S��u1z]� ��zLR��aULXONQPSuv�SV�U�RH�{��ULRIs�XQULXtV��aULXtN�PSuv�SV1M
\aU y]V UL�[M�z �"V1VvR P[RHu1�[KH�HVv� PSR ��V ULRIN A�� M3XtV1�"V1XtN�z]PSXtVLm ��y]V1XOs V1�[V1ufNQX�z �7��ULZ]RHVfNQPSu��HX�z+u1VvM�MtV1M
\aU y]V���VvV1R PSRHuv�SKH�%V1� PSR NQ\HVFMtNQULRH�aU�X���XtV1�[V ULMtV�U�RH��ULXtVF�aULXQU���VfNQV1XtPP5vV1� NQz�u1z y]VvX�UL�[��zLMtN�NQ\%V
V1RIN�PSX�V�VR1���VvX�PS� V1RINQUL�S�qs�ULuvu1VvM�M�P��H�SV�VvRHV1XtZLs3XQU�RHZ]VLm#n�zL��V.\HUL�HX�zLRHPSu�P[R N�V1X�ULuvN�PSz]RHM�\HU yLV���VvV1R
PSR%u1�SK%�HV1�{ULM �#V1�[�2p��HK%N�N�\HV��SVv�%NQz � R KHu1�[V ULX ULRH�{�H\HzLN�z �7R KHuv�SV1ULX��HXtz�uvV1M�MtV1MF\aUL�{RHz�N�s]VfN;��VvV1R
�HVfy]V1�[z]�"V1� U�N�N�\HV.NQP[��V�zL|
NQ\HP[M � zLX('4m � U�uc\�U�M��"V1uvNFz�|5N�\HV.MtPS� KH�SU�NQP[z]R�P[M NQP[V1��N�z]Z]VvN�\HV1X � s
U M�zL�H\HPSMONQP[u U�N�V1�3��ULRaULZ]Vv��VvRIN�X�zLK%NQP[RHVLp�Z]P[y+PSR%Z�NQ\HV	KHM�VvX�u1z]� �H�SVfNQV.uvz]RINQXtz]� ULR%� �HV�1�PP�HP[�SPqN7s]m

w�\HV MtV1X�P[V1M�zL|�u U��Su1K%� U�N�PSz]RHM���UL�HVj�HKHXtPSRHZ�U�MtPSRHZ]�[V�X�KHR U�X�Vj�HV1MtPSZ]RHVv��NQz�M��"V1Vv� KH��NQ\%V
M�P[� KH�SU�NQP[z]R��HXtz�uvV1MtM�U�M���KHuc\ ULMF��z]MtM�P��H�SV4�FPqNQ\HzLK%N�MQU�u1X�P��au1P[RHZ�NQz+z�� KHuc\ ULuvu1KHX�ULuvsLm���U�R s



�I~

zL|+NQ\HV>u1UL�SuvKH� U�N�PSz]R%M)ULX�V>�HzLRHV>�HX�P[z]X NQ\%V>N�XQULu.' P[RHZ	U�RH��NQ\HP[M5�HU�NcU�PSM)K%M�V1�jNQz �a�[�Ly�ULX�P[z]KHM NcU �H�SVvM
�F\HP[uc\�u U�RN�"V	ULuvu1VvM�M�Vv� �Is�NQ\HV�VvyLV1RIN���ULRaULZ]VvX>� U�N�V1X1m � N7s��%PSu U��"MtPS� K%� U�N�PSz]R�XtKHR�MONcULXONQM=� s
�Sz]UL�HPSR%Z3UL�S��zL|>NQ\HV RHVvu1VvM�MQU�Xts ��U�NQVvX�P U��2p �HULXtN�PSu1�[V ULR%�Y�H\Is+M�P[u UL���%X�z+u1V1MtM�PSR%|�z]Xt��U:NQPSzLR�PSRIN�z
� V1� z]Xts{U�RH��N�\HV1R �a�S�[PSRHZ �aU�NQU NQU
�H�[V1M;�FP[NQ\ u1Xtz]M�M�M�VvuvNQP[z]RHM	ULRH��� V U�R |�XtV1Vj�aU�NQ\%M1m�w�\HVvM�V
�aU�NQU�NcU
�%�SV1M �FP[�S��� U�N�V1X �"V�KHM�Vv� N�z3�HVvN�V1Xt��P[RHV�P[| ULR%� �F\%V1RYU{�HULXtN�PSu1K%� ULX��HX�z+u1VvM�M+�FPS�[���"V
KHMtV1��zLR�U �aULXONQPSuv�SV�m�w�\HV1R NQ\HV�ULuvN�KaUL�)Z]Vvz]� VvNQXOs�zL|�NQ\HV�KHMtV1X�� M�Mts+MtN�V1� PSM �HK%PS�[N1pHPSR%u1�SK%�HPSRHZ
UL�[�#�H\Is+M�P[u UL��z
�32tV1ufNQM ULRH� �aVv�S�HMvm@8.RHuvV�NQ\HP[M PSM��Hz]RHV�p>N�\HV��HXtPS��ULXts Z]VvRHV1X�U�NQzLX�u1X�V1U�NQVvM U
M�P[RHZ]�[V3�HX�P[��ULXOsEVfy]VvR N�u1z]R%M�PSMONQP[RHZ zL|	zLRHV{z]X���zLX�V3�aULXONQP[u1�SVvM1m$w�\HVvM�V��aULXtN�PSuv�SV1M U�X�V�NQ\%V1R
�aULMtM�Vv� NQz�N�\HV�Vfy]VvR N.��ULRHULZ]V1X�ULM�PSRH�%P[y+PS�HKHUL� NQX�ULu.' M1m�w�\HV VvyLV1RIN���ULRaULZLV1XFNQ\HVvR KHM�VvM	NQ\%V
NQX�ULu.' PSRHZ���U�RaULZ]VvX�N�z�MONQVv�=V ULuc\EzL| N�\HV1MtV��aULXONQP[u1�SVvMjN�\HX�zLKHZ]\ NQ\HV��HV �aR%V1�=Z]Vvz]� VvNQXOs]m � M
PSRIN�V1XQU�uvNQP[z]RHM�z+u1uvKHX1p RHV�� �aULXONQPSuv�SVvM>ULX�VFu1XtV U�N�V1� p NQX�ULu.'LVv��ULR%���HVvMtN�X�z s]Vv���aULMtV1��zLR N�\HVF�HX�VR�
�Sz]UL�HV1� �H\Is+M�P[u1M�NcU
�%�SV1M�� V1RIN�PSz]RHVv� U
��z yLVLm #	U:NQKHX�UL�S�qs]p N�\HV '+P[RHV1��U�N�PSu U�� M��"V1uvP �auvM�zL| V1ULuc\
PSRIN�V1XQU�uvNQP[z]R{� KHMON��"VjXQULRH�%z]���qs�M�UL���%�SV1�{�HK%X�PSR%Z N�\HV�NQXQU�u.'+P[RHZ �HX�z+u1VvM�M1p �HK%N�z]R%�[s{U�| N�V1XFP[N
\aULM;�"V1VvR�VvMtNcU �H�SP[M�\HVv� N�\aU�N�NQ\%PSM�N7s+��V�zL|�X�V1ULuvN�PSz]R �FPS�[� z+u1uvKHX1m
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��V ULRIN A �HXtz y�P[�HV1M�N�\HV���V1ULRHM�NQz �HV �aRHV�y+PSXtN�KaUL�[�[s�ULRIs3M�K)�HMtNQULRHu1V�z]RHV�u1ULR�uvz]RHuvV1P[yLVLm �.V ���
RHPqNQPSzLRHM�|�z]X�� z]MON�z�|�NQ\HV�V1�[V1� V1RINQM�ULRH� ��ULRIs{u1zL��� z]R M�K#�HMONcULR%u1V1M.ULX�V�UL�SXtV UL�%s�PSRHuv�SKH�HVv�
PSR NQ\HV3��V1ULRIN A P[RHMtNQUL�S�SU�NQP[z]R ULRH�EN�\HV�KHMtV1X P[Mj|�XtV1V�N�z � z��HPq| s NQ\%V1M�V�z]X�uvX�V U:NQV�N�\HV1P[X�z��FR
�HV �aRHP[N�PSz]R%M1m�w�\HV�� z]MtN�uvz]� ��z]R���VfNQ\Hz+� �HV �aRHPSR%Z{U�RHV � V1�[V1� V1RIN�PSM�NQz3M�P[���%�[s �HX�z y+PS�%V
NQ\%V U�NQz]� PSu�R KH� �"V1X1p �#V1P[Z]\INjULRH� �HV1R%M�P[N7sLm ��z]�[V1uvKH�SVvM.u ULR �"V�u1XtV U�N�V1� � s �HX�z y+PS�HP[RHZ�NQ\%V
�HVvRHM�PqN7s�U�RH��NQ\%V�R KH� �"V1X	ULRH��N7s+�"V�zL|�V ULuc\ Vv�SVv��VvR NQUL�
u1z]� �"z]RHV1RIN1m)#�z]R�� ��z]�[V1uvKH� ULX ��U �
NQVvX�PSUL�SM�u ULR&�"V uvX�V U:NQV1�&�Is��HX�z y+PS�HP[RHZ�N�\HV �HVvRHM�PqN7s ULR%� NQ\HV ��ULMtM�|�XQU�uvNQP[z]R zL|>V1ULuc\ zL|>NQ\%V
u1zL���"z]RHVvR N�M1m �4Xtz]�'N�\HPSMFX�Vv� U�N�P[yLV1�[s�M���UL�S� M�VvN�zL| �aU�NcU�NQ\%V ��V ULRIN(A N�z�z]��' P[N�u1UL�SuvKH� U�N�V1M�NQ\%V
�HVvRHM�PqN7s{zL|�R KHuv�SV1zLRHM.ULR%��Vv�SV1ufNQXtz]RHM�PSR{NQ\HVj��U:NQV1XtP UL� ULRH� KHM�VvM�NQ\%PSMFPSR%|�zLX���U�NQP[z]R�NQz u UL�[u1K��
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� U:NQV�N�\HV��HX�z
�aU
�HP[�SP[N7s zL|#U3�aULXONQP[u1KH�SULX	Vv�SV1ufNQXtz �7��ULZ]RHVfNQP[u�VvyLV1RIN�z�uvu1KHXtX�PSR%Z{ULM�ULR V1RHVvX�Z]VfNQP[u
�aULXONQP[u1�SV	�aULM�MtV1M�NQ\HXtz]KHZ]\ m

��z]MON�zL|)NQ\%V	��U�NQVvX�P U��SM>KHM�Vv�3PSR NQ\HP[M M�P[� KH�SU�NQP[z]RHM � VvX�V.ZLP[y]VvR�NQ\%V.MtNQULRH�aULXt���HV �aRHP[N�PSz]R%M
�HXtz y+P[�HV1� P[R N�\HV���V U�R N(A�XtV1�SV1ULM�V�m � �SKH� PSR KH� p4� z]�%��VvX1p U�RH��N�\HV�zLN�\HV1X�RaU�N�KHXQU���Vv�SV1� V1RIN�M
�#V1X�V��HV �aR%V1� PSR NQ\HP[M�� U s]m � PSX ��ULM��HV �aR%V1� ULM��L�E�"V1X�uvV1RIN3RHPqNQXtz]Z]V1R ULRH� �L�E��VvX�uvV1RIN
z 1+s�ZLV1R0�Is ��ULMtM��FPqNQ\ UY�HVvRHM�PqN7s z�|�,]m ~ &]� ��Z)0:u1� � m } ULu1K%KH� ��ULM��HV �HRHV1� MtPS� �H�[s U�M
UE�HXtzLNQzLR,ZIULM�U�N�yLV1Xts �Sz��A�HXtV1MtM�KHXtVLm�w�\HV MtPS� KH�SU�NQVv�,UL� � z]RHP U |�z]X NQ\HV NcULXtZ]VvN/��U�M3U
u1zL� �HPSRHU�NQP[z]R{zL|��SP�% KHPS� \HV1�[PSKH� U�RH��Mtz]�SP[� UL� ��zLRHP U%m � N4� ULM , ~ �"V1X�uvV1RIN�\HVv�SP[KH� �Is���ULMtM
ULRH��G=G3�"V1X�uvV1RIN�UL��� z]RHPSU%p �F\%PSuc\ u1z]XtX�V1Mt��zLRH�HM�NQz U3�aULu.' PSRHZ{|�XQU�uvNQP[z]R zL| U
�"z]K%N��%m>%�m��7R
NQ\%V�ULuvN�KaUL��V�1���VvX�P[��VvR N�N�\HV��aU�u.'+P[RHZ.|�XQU�uvNQP[z]R �FP[�S�3��V�uv�Sz]MtV1X N�z��%m >%p$�HK�N>�%m>%���ULM�K%M�V1� \HVvX�V�m
�az]X.�[PP% KHPS��\HV1�[PSKH� U3�HV1R%M�P[N7s�zL|#�%m , ~ A &�Z)0:u1� � ��ULM�KHMtV1� ULRH� |�z]X�NQ\HV�Mtz]�SP[� UL� ��z]R%P U%p�U
�HVvRHM�PqN7sYz�|F�%m &�Z)0�uv� � ��U�M�KHMtV1� m w�\HV1MtV�y�UL�SK%V1M�yLU�Xts |�X�zL�GNQ\HV�ULuvN�KaUL�>�HV1R%M�P[N�PSVvM1p �F\%PSuc\
ULXtV���m�, A %�Z)0�u1� � ULRH���%m G$>I� Z)0�uv� � paX�V1Mt��VvuvN�P[y]Vv�[sLm

�7R UL�%�HP[N�PSz]R�N�z N�\HV��%\ s+MtPSu U��5��U�N�V1X�PSUL�SMvp%PqNFPSM�UL�SMtz ��z]MtM�P��H�SV�NQz �HV �aRHVjRHV ULXt�[s{U�R s3N7s+�"V
zL|)�HULXtN�PSu1�[VLm�w�\HV	�HP � VvX�VvRHu1V �"VvN �#V1VvR�NQ\HV�N � z ��VvPSRHZjNQ\aU�N1p�P[R���V U�R N(AHp+�aULXtN�PSuv�SV1M u U�R�u ULXtXts
� z]��VvRINQKH�0ULRH���Hz�RHzLN
\HU yLV#uvz]RHMONQP[N�KHV1RIN
�aU�XtNQMvm�w�\%V ��V U�R N(A�NQz+z]�P' P[N �HX�z y+PS�%V1M)�HV �aRHP[N�PSz]R%M
|�z]X UL�[��z]MON>VvyLV1Xts �aU�XtNQP[u1�[V�u1z]� ��zLR N�zjN�\HV�R+K%u1�SV1ULX X�V U��S� m ��y]VvXts NQ\%PSRHZ�|�Xtz]� RHVvK%NQXtPSRHzLM>N�z
\HV1U y s�V�1�zLNQP[u1M�\aU y]V�UL�[X�V1UL�%s ��VvV1R uvX�V U:NQV1� m��az]X�N�\HV�W � ��n�VR1���VvX�PS� V1RIN	z]RH�[s�U�\HULRH�%|�KH�
zL|#NQ\HVvM�V��aU�XtNQP[u1�[V1M+� VvX�V�RHV1uvV1M�M�ULXtsLp�PSRHuv�SKH�%PSRHZ ��
5p 
 N p 
�� p � N p � � p�� � ULRH� �)m�W \HP[�SV P[N
PSM���zLM�M�P��H�SVj|�z]X.U/AHm>G���Vf} V1�[V1uvN�X�z]R ��V1UL� N�z�u1XtV U�N�V�U�Z]XtV U�N.��ULRIs � z]X�V��aULXtN�PSuv�SV1Mvp�zLRH�[s
NQ\%V1M�V��[PSMONQV1��N7s��"V1M ULXtV�M�P[Z]RHP��au ULRIN1m �>ULuc\ zL|4NQ\%V�U
�"z yLV��aULXONQPSuv�SVvM \aULM �"V1VvR��HV �HRHV1� �FP[N�\ P[N�M
uc\aULX�ULuvN�V1XtPSMtN�PSu.��ULMtM1p%uc\HULX�Z]V�U�RH� % KaULRINQKH�'R+K%� ��VvX�Mvm>W \%PS�SV�P[N PSM �"z]MtM�PP�%�SV	N�z UL�SMtz �HV �HRHV
M�zL��V���zLX�VFu1z]� �H�[V�1�% KaULRINQPqNQP[V1M1p+�SP�'LVF�aULXONQP[u1�SVF\HVv�SP[u1P[N7sLp M�KHuc\��%VvNcU�PS����U�M RHzLN#RHVvu1V1MtMQULXOs�|�zLX
U��aULu.' Z]Xtz]KHRH� MtN�KH�%sLm !�VvX�V�PqN.M�\%z]KH�S� U��SM�z �"V�RHzLN�V1� N�\aU�N.N�\HV1XtV P[M�U��HP[MtNQP[RHuvN	�HP ��V1XtV1RHuvV
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NQ\%V�uvX�z]MtM#MtV1uvN�PSz]R |�z]X ULRHRHP[\HPS�SU�NQP[z]R m �7R z]X��HVvX N�z�M�UL� �H�SV�NQ\%V �aRHUL�4MtNcU:NQVLpIN�\HV�VvRHV1XtZLs �SP[��PqNQM
zL|�NQ\HV{ZIUL� ��ULM � KHMON �HX�MtN��"V{�HVvN�V1X�� PSR%V1� m � | N�V1X�NQ\aU:N N�\HV V1RHVvX�ZLs u1ULR �"V{XQULR%�Hz]� �[s
M�Vv�SVvuvNQVv� |�Xtz]�(N�\HPSM�X�ULRHZ]V�p)KHM�P[RHZ3NQ\HV u1Xtz]M�M�MtV1uvN�PSz]R � V1RINQP[z]RHV1� U
�"z y]V�m�w�\HV �HRaUL��ULR%Z]�SVvM
ULXtV�N�\HV1R �HV �aRHV1� �Is3u1z]R%M�V1XOy�U�NQP[z]R�XtVI% KHP[X�V1� V1RIN�M1m

�az]X NQ\HV{RHVvK%NQX�UL���HP[z]RHM�z]RH�qs=z]R%V3�HX�z+u1VvM�M ��ULM ULufNQKaU��S�[sYRHVvu1V1MtMQULXOs]m �.KHV3NQz NQ\%V VR1��
NQXtV1� V1�qs M�\%z]XtNj�SPq|�VvN�PS� V�zL|#NQ\HV �aU�XtNQP[u1�[VLp z]R%�[s �%V1u U s RHVvV1�*��V u1zLRHM�P[�HV1XtV1� m �aKHXtN�\HV1Xt��zLX�VLp
NQ\%z]KHZ]\$NQ\%V3RHV1K%N�XQUL� �HPSz]R$\HULM ��ULRIsY�HP ��V1XtV1RIN �HVvu U s ��z+�HVvM1p�z]RH�qsEN�\HV3�HV1u1U s$PSRINQz N �#z
�H\Hz�NQz]R$u1ULM�V3u1ULX�XtPSV1M�ULRIs=MtPSZ]RHP��au U�R N � VvPSZ]\IN1m&�7R N�\HV�uvV1RINQVvX�zL|F��U�M�M�|�X�UL��V�p NQ\%V1M�V�N �#z
�H\Hz�NQz]RHM�N�XQU y]Vv�)PSR3z]�H�"z]MtP[NQV	�HPSXtV1uvN�PSz]R%M �FP[NQ\3zL�H��zLM�P[N�V���zL��VvR N�KH� VI% KaUL� N�z \HUL�[|
NQ\%V�X�V1MON
��ULM�M�zL|�NQ\%V�RHVvK%NQX�UL� �HP[z]R mFw�\HV �HRaUL�5��z]� V1RINQU zL|�N�\HV1MtV �H\Hz�NQz]RHM�PSM�MQUL� �H�[V1� ULuvu1z]Xt�HPSR%Z
NQz NQ\%V1M�V '+P[RHV1��U�N�PSu1Mvp=�F\%PS�SV3N�\HV�� V ULR |�X�VvV��HU�NQ\ ULRH� �%\ s+MtPSu U���P[R N�V1X�ULuvN�PSz]R �SVvRHZLNQ\ ULXtV
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u U��Su1K%� U�N�V1��|�Xtz]�ANQ\HV��aULXtN�PSuv�SV�� M���V1ULR �SPq|�VvN�PS� VLmF�az]X��HPSz]R%M��FP[N�\ V1R%V1X�Z�s
��� 
-, � 
�� NQ\%V
� V ULR |�X�V1V��aU�NQ\EPSMjM���UL�S�[V1X�NQ\aU�R=R KHu1�[V ULX�XQUL�HP[P ULRH�EN�\+K%M1p�RHVvZ]�SP[Z]PP�H�qs Mt��UL�[��PSREN�V1Xt��MjzL|
V1�[V1ufNQX�zL��ULZLRHVvN�PSu�PSRINQVvXQULufNQP[z]RHM1m w�\HPSM���V1ULRHMFNQ\HVj�HPSzLRHM	U���� U s+M��HV1u1U s �"Vv|�z]XtV�N�\HVvs \aU y]V�U
uc\aULR%u1V�N�z�P[R N�V1X�ULuvN��FP[N�\Yz�NQ\HVvX���U�NQVvX�PSUL�SM�P[R N�\HV�MtPS� K%� U�N�PSz]R m w�\HV | ULufN�N�\aU�Nj�HPSzLRHM�U�RH�
X�Vvu1z]P[� �HXtzLNQz]R%M�u1ULR PSRINQVvXQULufN �FP[NQ\3N�\HV1P[X��aULX�VvRIN	R KHuv�SV1P)P[M�NcU
'�V1R PSRINQz uvz]RHM�P[�HV1X�U�NQP[z]R{PSR3NQ\%V
ULRaU��[s+M�P[M���z]XONQP[z]R3zL|5NQ\HP[M��aUL�"V1X �2� \aU��%NQVvXJA%m �

� |�V � �aU�M�PSu#�HX�z+u1VvM�MtV1M>M�KHuc\ ULM � KH�[N�PS�H�[V>M�u U:N�NQVvX�P[RHZ�ULRH��P[z]RHP�5 U�N�PSz]R�� VvX�VFUL�[M�z�PSRHuv�SKH�HVv�
|�z]X)� K%z]RHM5ULRH���HXtzLNQz]R%M ��M�VvV7(FVv|�m � �]~ � �fp �HK%N5RHzF\aUL�HXtz]RHP[u�PSRINQVvXQULufNQPSzLRHM � VvX�V u1z]R%M�PS�%V1X�Vv�j|�zLX
NQ\%PSM �aU�u.'+ZLX�z]KHR%��MONQKH�%sLm � MFzL|
NQ\HP[M��HK#�%�SPSu1U�NQP[z]R p%��V1ULRIN A�\aU�M�R%z |�KHRHuvN�PSz]RHUL�SPqN7s |�zLX��SVv�%NQz �
R KHu1�[V1z]R{z]X��%\HzLNQz �7R KHu1�[V1z]R3P[RINQV1X�ULuvN�PSz]R%M1m �7RHMONQV U�� pHNQ\HVvM�V��HXtz�uvV1M�MtV1M �#V1X�Vj�HVvM�PSZLRHV1� �Is�NQ\%V
KHMtV1X>ULM��HXtPS��ULXtsjVfy]V1RIN�M ULR%� �FP[�S�3��V u1z y]VvX�V1��PSR n�VvuvN�PSz]R�AHm>%�m�n�KHuc\�U.M��"V1u1P��au�NQXtV U�N���VvRIN�zL|
NQ\%V1M�V�P[RINQV1X�ULuvN�PSz]R%M�PSM 2tK%MtNQP��aV1���Is�NQ\HVvPSX�X�ULX�PqN7s�XtV1� U:NQP[yLV#N�z.NQ\HV�Vv�SV1ufNQXtz �7��ULZ]RHVfNQP[u#�HXtz�uvV1MtM�V1Mvm
8.RHV.U��H�HP[N�PSz]RHUL�2p]K%M�V1X �HV �aR%V1� pH�%X�z+u1V1MtM � ULM uvX�V U:NQV1���FPqNQ\ NQ\HV�M�z]�[V��HK%X��"z]M�V.z�| ' PS�S�[PSRHZ�U�R s
�aULXONQP[u1�SV �FPqNQ\{�SVvM�M�NQ\HULR*, �]��� Vv} zL|Q' P[RHVvN�PSu�V1R%V1X�Z�s]m w�\HPSM�PSM 2tKHMONQP��aV1� ��Vvu ULK%M�VjP[NFM��"V1Vv�HM
KH�jNQ\HV u UL�[u1KH�SU�NQP[z]RHM ZLX�V U:NQ�[s�ULRH�N, �]����Vv} PSM � Vv�S�"�"V1�[z
�ENQ\HV>NQ\HXtV1Mt\Hz]�S�jzL|�NQ\HV u UL�[z]X�P[��VfNQVvX1m
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� | N�V1X��%V �aRHP[RHZ�NQ\HV�yLU�X�PSzLKHM���U�NQVvX�P U��SM1p �aU�XtNQP[u1�[V.ULRH�3�%X�z+u1V1MtM�VvM1paNQ\HV�R%V�1+NFMtN�V1�{PSR3uvX�V U:NQPSR%Z
NQ\%PSM�MtPS� KH�SU�NQP[z]R/� ULM�N�z�X�V1�%X�z+�HKHu1V�N�\HV.V�1��"V1XtPS� V1RINcUL� M�VvN�KH� ULM�u1zL���H�[VvN�V1�[s�ULM��"z]MtM�PP�%�SV.P[R
NQ\%V���V ULRIN(A�VvRIy�P[X�z]R%��VvR N1m��.KHV�N�z�N�\HV>M��"V1V1��zL|%� z+�HV1XtR�uvz]���%K%NQVvX�M
P[N � ULM5��z]MtM�P��H�SV>� PS� PSu
NQ\%V	PSRIN�X�PSu1U�NQVF�HVvM�P[Z]R�zL|)zLKHX#NQULX�Z]VfN \%z]KHM�P[RHZHp+��U�Z]RHVvN ULRH��PSRHMtV1XON �FP[N�\Hz]K%N=�#z]X�XOs�P[RHZ U ��z]K�N
NQ\%VjVR1+NQXQU u1zL���HK�NcU�N�PSz]RHM#NQ\HP[M;�#z]KH�[�{X�VI% KHP[X�V�m � M�U XtV1MtKH�[N1pHNQ\HV�V1RIN�PSX�V.NQULX�ZLVvNFX�Vf|�X�P[Z]V1X�U�NQz]X
u U�R=ULRH�EP[NQM�uvz]RINQV1RIN�M � VvX�V/�HX�z$'�V1R$KH�YPSRINQz z y]VvX ~L�{M�V1�HULXQU�N�V��HP[V1uvV1M1p V ULuc\=��UL�HV zL|�ULR
UL�H�%X�z]�HXtP U�N�V{��U�N�V1XtP UL� m,� P[Z]KHX�V AHm ,�Mt\Hz��FM3U N�z]���2y�P[V �Az�|.NQ\HV�X�Vf|�X�PSZLV1XQU:NQz]X u U�R,ULRH� P[N�M
u1zLR N�V1RINQMvm
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�.KHX�P[RHZ�N�\HV��HXtz�uvV1MtM zL|Fu1XtV U�N�PSRHZ�NQ\HP[M�M�P[� KH�SU�NQP[z]R NQ\HV�X�UL�HPSU�NQz]X�NQz+z$' ��ULRIsE�%P ��V1X�VvRIN
M�\HUL��VvM�ULR%� � ULM��H�SULu1Vv� P[R ��ULRIs �HP ��V1XtV1RIN��Sz+u U�N�PSz]RHM�P[R U�R,U�NtNQV1� �%N NQz �aRH� U�R P[�HV UL�
z]XtPSV1RINQU�NQP[z]R ULRH� �HP[MtNcU�RHu1V3|�X�zL� NQ\%V{NQULX�ZLVvN�uvV1�S� m=w�\HV �aRaU���M�VvN�KH� ��ULM�U NQ\HP[R$uvs+�SP[RH�HVvX
�Sz+u U:NQV1�{z]K�NQM�P[�HV.NQ\%V�NQULX�ZLVvNFX�Vf|�X�P[Z]V1X�U�NQz]X u ULR pHU
��zLK%N�, ��u1� K%�HMtN�X�V U��AzL|�N�\HV�X�Vf|�X�P[Z]V1X�U�NQz]X
u U�RN��U��S�2m � N � ULM ZLP[y]VvR�NQ\%V	�H\Is+M�P[u UL���HX�z]�"V1XONQP[V1M zL|
u1z]�%��VvX�ULRH��UjNQ\%PSu.' RHV1MtM�zL| , �j��VvX�uvV1RIN
zL|5NQ\HV�uvz]�H�"V1XFXQUL�%P U�N�PSz]R��[V1RHZ�NQ\ paz]XF��m�, A]� uv��m

n�PSR%u1V�NQ\%PSM�MtPS� KH�SU�NQP[z]Rj�Hz�VvM�RHzLN>U:N�NQVv����N NQz�� PS� PSu�N�\HV�X�VvM��"z]RHM�VFzL|4N�\HV�u U��Sz]XtPS� VvNQVvX�zLX
NQ\%V;!.� n�p]N�\HV1MtV�N � z��HVfNQV1ufNQz]XtM � VvX�V�V ULuc\�NQXtV U�N�V1��ULM�M�P[���%�SV �FP[RH�Hz��FM>�HV1MtPSZ]R%V1��NQz�XtV1u1zLX��
NQ\%V#�aU:NcU�|�z]X
ULRIs��aULXONQPSuv�SV�N�\aU�N5�aULMtM�V1��NQ\HXtz]KHZ]\ m5w�\HVfs7�#V1XtV�UL�[M�zF�HVvM�PSZLRHV1�jNQz�PS� ��Vv�HP U�N�V1�qs
' PS�[��ULRIs PSR%u1PS�%V1RIN��aULXONQPSuv�SV�P[R zLX��HVvX�N�z{V1�SP[��P[RaU�N�V�NQ\%V �"z]MtM�PP�%PS�SPqN7s�z�| � K%�[NQP[�H�SV��HVvN�V1ufNQPSzLRHM
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ULRH��N�z�X�Vv�HKHu1V.N�XQULu.' P[RHZ NQP[��V�m�w�\HV�M�P[� KH�SU�NQVv��u UL�[z]X�P[��VfNQVvX=� ULMFU�NQ\%PSR�XtV1uvNQULRHZ]K%� ULX�Mt\HV1VfN
�FP[N�\�NQ\HV�NQzLNQUL� �HP[��VvRHM�P[z]RHM#zL|
NQ\HV�r ��� Z]� ULMtM �aU�X�M�Z]Pqy]V1R3P[R{� PSZLKHX�V	�%m A%m��az]X NQ\%V �aULu.'"� ULX��
M�u1U�N�N�V1XtPSRHZ zLX�PSVvRINcU�N�PSz]R p�P[N7��U�M��H� ULuvV1� ~+m %�� U ��U s |�X�z]� NQ\%V�NcU�X�Z]VfN U�N�U�R$ULRHZ]�[V�zL| GI~
�HVvZ]X�VvV1M1m w�\HV !	� n ��ULM X�Vv�HX�VvM�VvR N�V1� ULM U M�P[��P[� ULXjNQ\HP[R XtV1ufNcULRHZLKH� ULX Mt\HV1VfN�zL|�y]VvXtNQP[u UL�
\HVvPSZ]\INJ,�> %�mBA�u1�!ULR%��\Hz]XtPP5vz]RINcUL�H�[V1RHZ�NQ\�A$A�uv��m � N ��ULM#�H� U�u1V1� ,�� U ��U s |�X�z]� NQ\HV�NcU�X�Z]VfN
NQz3� PS� PSu�N�\HV UL�H�HXtz]�HXtP U�N�V M�z]�[PS��ULRHZ]�[V zL|>NQ\HV�XtV UL��M��"V1ufNQX�zL��VfNQV1Xvp �F\HPSuc\ P[M � G
>%m %�� XQU��
�Is �j~]~�� XQUL� � �=&�� m � Z]ULPSR p+NQ\HV	M�PS��KH� U�N�V1� !	� nN��U�M��HV1MtPSZ]RHVv�{M�z]�[V1�[s N�z�X�V1uvz]X��3N�\HV.�aU�NQU
zL|�VvyLV1Xts P[RHu1P[�HV1RINF�aULXONQP[u1�SV.ULRH�{NQ\HVvR�P[��� V1�HPSU�NQVv�[s ' PS�[� NQ\%z]M�V��aULXONQP[u1�SVvM1m

w�\HV NcU�X�Z]VfN3z]K%N�V1X�y�ULuvKHKH� u ULR P[N�M�Vv�[| � ULM3u1zLRHMtN�X�KHufNQV1� zL|jUL�[KH� PSR KH� ULRH� ZLP[y]VvR U
\Hz]�[�Sz�� ufs+�SPSR%�HX�P[u UL��Mt\aUL�"V�zL|FP[RHRHV1XjXQU��HPSKHM7A %�m >]� u1�<ULRH�Y\HV1P[Z]\IN �]��mBA �3u1� m �4zLKHX�\%z]�SVvM
�#V1X�V�N�\HV1R u1ULXtyLV1� z]K%N�z�|aNQ\HP[M u U�R��Is�M�K#��NQXQU�uvNQP[RHZ�UL�H�%X�z]�HXtP U�N�V ufs��[PSRH�%V1X MtV1ufNQPSzLRHM�|�X�z]��NQ\%V
u U�R m�w�\%PSR�ufs+�SPSR%�HX�P[u UL�)MtV1uvN�PSz]R%M��#V1X�V�NQ\HVvR �H� U�u1V1��z yLV1X�NQ\HV�\Hz]�SVvM	U�RH� �SzLZ]PSu1UL�S�qs�KHR%PSz]RHVv�
NQz NQ\HV�u ULRYNQz�uvX�V1U�NQV NQ\HV��FPSRH�Hz��FMvm w�\%V�NQ\HP[u.' RHV1MtM zL|�N�\HV/�FP[RH�Hz��FM � ULM ��m �), ��PSR%uc\HV1Mvp
�F\HP[�SV N�\HV�NQ\HP[u.' RHV1MtM#zL|4N�\HV�X�VvMtN zL|4NQ\HV�u1ULR ��ULM�MtVvN>NQz���m>&]�=%	PSRHuc\HVvM1m � \HzL�SV�zL|"X�UL�HPSK%M ~�m �L�
PSR%uc\HV1M � ULM�UL�SMtz u U�Xty]Vv��zLK%NFzL|
NQ\HV�u1ULR3z]R3NQ\%V�KH�HMtN�X�V1UL�-�"V UL� �SP[RHV�N�z���U 'LV � U s�|�z]X NQ\%V
�"V1Xts+�[�SPSK%�-�FPSRH�%z
��m�w�\HV�PSRINQVvX�PSzLX�zL| NQ\HV�\Hz]�S�[z��0NcU�X�Z]VfN	XtVv|�X�P[Z]V1X�U�NQzLX�u1ULR � ULM	N�\HV1R ZLP[y]VvR
NQ\%V��HXtz]�"V1XtN�PSVvM#zL|�y�ULu1KHK%��m�w�\%V4�"V UL� �FP[RH�Hz��0��U�M#uvz]RHMtN�X�KHufNQVv�3zL| �"V1XOs��[�SP[KH� ULR%��\aUL��U
NQ\%PSu.' RHV1MtM	zL|��%m �I~ P[RHuc\HVvM1m w�\%V�Mt��UL�[� �"z]MtN�M�uvz]RHRHVvuvNQP[RHZ NQ\HVjX�Vf|�X�PSZLV1XQU:NQz]X�u1ULR�N�z N�\HV�T #	~
M�\%PSV1�[� U�N�NQ\HV+�FP[RH�Hz��FM	U�RH�3NQ\HV�y�ULu1K%KH�Az]�"V1RHP[RHZ]M �#V1X�VjV�1�uv�SKH�HVv��|�Xtz]� N�\HV�M�PS��KH� U�N�PSz]R m

w�\HV �[PP% KHPS��RHP[N�X�z]ZLV1R�Mt\HPSVv�S� � ULM	N�\HV1R uvX�V1U�NQVv� PSR U�M�PS� PS�SULX � U sLm�x�R%|�zLXtNQK%RaU�NQVv�[sLp�NQ\%V
�H�SULRHM�|�zLX�NQ\%V�RHPqNQX�zLZ]V1R=Mt\HPSVv�S�Y\aUL�$RHzLN ��VvV1R �aRHUL�SP�51V1�EU�N�N�\HV�N�PS� V�zL|�N�\HPSM�M�P[� KH� U:NQPSzLR p
M�z M�zL��V{zL|�NQ\HV �HPS� V1R%M�PSzLRHM ULRH� NQ\HP[u.' RHV1MtM�V1M�ULX�V{z]RH�qs$V1MONQP[��U�N�V1Mvm w�\HV \HVvPSZ]\IN zL|�NQ\HP[M
uvs+�[PSRH�HVvX ��ULM.� G%m � A u1� ULRH� NQ\HV�PSRHR%V1XFXQUL�%PSKHM � ULM4A#,Lm %L� u1� m�w�\HVjNQ\HP[u.' RHV1MtM	zL|�NQ\HV �]� �
M�\%PSV1�[���FP[RH�Hz��FM � ULM �%m �L�I~jP[RHuc\HV1M ULRH� NQ\HVFNQ\HP[u.' RHV1MtM�zL| N�\HV�Mt\HPSVv�S��P[NQMtV1�q| � ULM MtVvN#NQz ��m>&]�=%
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