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��B3FK?k>�IK?�<:Ps���<�m7LMFKR[? 
 LqI@L5G��+��?k>K> ArB3FK?�>jI@?k<�P'g BV<:LMm7LMFKR[?��CNOLqI@L5GY>KArB+��L5?[tYg ArB
��L5?[PVB3G:RkE`�xL5>K> ³x¨ ³ F@L5?[PVB3G:RkE�g B3L5>K>��.E3�xE�g E3L
��PVE�FKL5<O��GY>K>K< 
 LqI@L5G��+��?k>K> F@G�>@>K<��.>@Na<3g ArB
�.L5G:FKu:?�GO��<:�:L5R[Rk<�FK?�E3?�> � � 
�� P+��cV<�cV<��CB3P3Na>5g uYF
��B3FK?k>�IKG:c3BW��ArB3Fr<w� ³x¨ ³ ArB3FK?�>jI@GYc3B'g >@ArB3Fr<w���.E��xE�g E�L
� <:PV<�uYLMG�IK?�>=�+�+FK?[NO?�tML5<Y> � � 
�� Na<�PV>��CB3P3Na>5g uYF

 <:F@?k<���GYNO<Y>@>@?�P3? ³x¨ ³ Na<�FK?�<Vg IKG:Na<:>K>j?�P3?��.E��xE�g E�L
��LMR�N�U�Ix¨¢<�R[I@L5F �1¨ �.LMG:cVB�D�> B+�
<:R�IKLMF �.<�NOuVg E��xE�g E�L

�h �C�d2I+TAEMGSC	�[C	IXGJ]� �I+]^WSTV�?TAWSTVC	�6Y+����Bg@¥��Y+G�WS FC���CHG�TVY?w¬QD]^W�@	¢+¢+¢fs&QN]^W(=X§+§+§D]^Y��+CHGJC	w�WS �C���Y�KAKVY$¶fTAEFR
�jY�TAEeWS�H>

; �0Y+GSq¡Y�E WS FC¯Ee\�w�R�TAEFR½I+�S�STAd2T�KAIXWSTVY�E¡�S]J FC	d2Cv �I+� �jCHC	E¡]^Y�EeWSTAE?\FC	w&> �h FC4��Y�K�KVY�¶fT�EFR�TAW[C	d2�
 �I	�+C ��CHC	E�]^Y�E��STAwFCHGJC	w¯TAE¯wFCHWSI+TAKÊ>

! �h FCDC � ��KATA]HTVW��+CHGSWSTA]HI+K9TAE � \FC	E�]^CcY+�©�S\FGJ��I+]^C^s KVCH�+C	K& ?\�d2T�w�TVW ��Y���[CHGS�XIXWSTVY�E��«¶»I+�«GSC	w�\�]^C	w
��GJY�d·I��jY�\FW�|r§+§¯d³W[Y4WS FC_KVY�¶�C	�[W�d_Y wFC	K�KVCH�+C	KÊ> �f �TA�fE�C	IXGJKV�vC	KAT�d2TAE�IXW[C	w�I±W[C	E�wFC	E�]^�
W[Y~Y$�+CHGSC	�[WSTAd�IXW[C¬��GSC	]HTV��TVWSIXWSTAY�EvTAEvWS �C¬I+�S�JTAd2TAKAIXWSTAY�E¯]^�?]HKVC��j¶f �TA]J �¶�I+��I+KA�[Y~GSC	KAIXW[C	w²W[Y
WS FC2]H\FGSGJC	EnW��S\�GS��I+]^C_KAI��+CHGM��IXG�I+d_CHW[CHGJTVU	IXWSTVY�E{w�TAIXR�EFY��ST�EFR4WS FC�=$s d GSC	KAIXWSTA�+C2 e\�d�TAw�TVWu�
W[Y-�jCNC4:e\�I+KjW[Y�WS �IXWfIXWfWS FC�KVY�¶�C	�[Wfd2Y?wFC	K9KVCH�+C	K¥x:I��jY�\FWfaX§2d�I��jY$�+CMWS FC�R+GJY�\�E�w�z�>

! �h FC�Y���[CHGS�+C	w~a$s  FY�\FGJKV�M��GSC	�S�S\�GSC¥W[C	E�w�C	E�]^��¶»I+�©TAE�]HK�\�wFC	wMT�E�WS �C«WS FGSC	�S FY�K�wM��Y+G :e\�I+KATVW �
]^Y�EnW[GJY�K�Y+���S\FGS�:I+]^C±��GSC	�S�S\�GSC~w�IXWSI > �h �TA�MGJC	�S\�KVWS�¬TAE¡I��jCHW[W[CHG_I+]H]^CH��WSI+E�]^CvY+�c�S\FGS�:I+]^C
��GSC	�S�J\FGSCNw�IXWSI2TAE¯]HI+�SC�Y+�(��I+�[Wcd_Y�� TAEFR2�[W[Y+G�d�]^�?]HKAY�EFC	�H>

! bcE_I+w�w�TVWSTVY�E�I+K  FC	TAR� nWyI+E�w2WS �TA]Sq EFC	�S�©]� FC	]Sq_��Y+G¥d¬\�KVWST s KACH�+C	K W[C	d_�jCHGJIXWS\FGSC«Y���SCHGS�rIXWSTAY�E��
¶�I+�fTAEnW[GJY?w�\�]^C	w&>

! bgd¬\�KVWSTVs KVCH�+C	K&]J FC	]Jq¯��Y+Gf¶fTAE�w=� W[C	d_�jCHGJIXWS\�GSC�I+E�wv ?\�d2TAw�TVW �2¶»I+�fT�d_��KVC	d_C	EeW[C	w&>
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! �0Y+GSqMY�E�WS �C»I+�J�STAd2TAK�IXWSTVY�EMY+��I+TVGJ]^GJIX��W(w�IXWSIN �I+� �jCHC	E��[WSIXGSW[C	w&>©b»W©��GSC	�SC	EnW���I�WS FY+GSY�\�R� 
W[C	�[WDTAE�I~��IXGJI+KAKAC	K6I+�S�STAd�TAKAIXWSTVY�Ev]^� ]HKVC�TA�f]^Y�E�w�\�]^W[C	w&> ��TAGJ�[WhGSC	�J\�KVWS�f�J FY�¶ I~�JTVR�E�TVª�]HI+EeW
�jY��STVWSTV�+C�TAd_��I+]^W�Y�E~��GSC	w�TA]^W[C	w~�+CHGSWSTA]HI+K���GSY+ª�KVC	�yY+�6¶cTAE�w=�eW[C	d_�jCHGJIXWS\FGSCDI+E�w~R+CHY+��Y+W[C	EFs
WSTAI+Kj��Y+GM@	=2Ã �c��GJ\�E���x:�[CHC �(TVRF>¥O�z�>

; �h FChwFCH�+C	KAY+��d_C	EeW�I+E�w_CH�XI+KA\�IXWSTAY�E2Y+�&IMEFCH¶ �rIXGJT�IXWSTVY�E�I+K9x�Wu¶�YXs KAI��+CHG�z��[Y�TAK�d2Y�TA�[WS\FGSCcI+E�I+KV� �STA�
x:µfC	�J���y=X§+§+§nzM �I+���jCHC	E{]^Y�d_��KVCHW[C	w&> �h FC~�S]J FC	d2C~TA��TAE0Y+�jCHGJIXWSTVY�E¡IXW�}«� }��JTAE�]^C~t²IXGJ]J 
=X§+§+§�I+E�w�TVW« �I+�fI_�STAR�E�TVª�]HI+EeW«�jY��STVWSTV�+CNTAd_��I+]^W«Y�E¯WS FC���GJC	w�TA]^W[C	wv=Xd�s�W[C	d_�jCHGJIXWS\�GSC+>

; bcEMC �?�jCHGJT�d_C	EnWSI+Knd_Y?w�C	K��+CHGJ�STAY�E���Y+G9WS FC�I+�S�STAd2T�KAIXWSTVY�EDY+� GJI+w�IXG�w�IXWSI �?�NKAIXW[C	EeW* FC	IXW(Ee\�wFR�TAEFR
 �I+� �jCHC	E�w�CH�+C	KVY+�jC	w�I+E�w²W[C	�SW[C	w0TAE½�[Y�d_C_]HI+�[C_�[WS\�w�TAC	�H>NµfY$¶�CH�+CHG4�*WS FC�¶�Y+GJq�Y�E½TVWD �I+w�W[Y
�jCD]^C	I+�SC	w²�ST�E�]^CDWS FC�GSC	�[�jY�E��JT	��KVC��S]HTVC	EeWSTA�[WfKVCH��Wh}«� }¬>

�h �C�d2I$º[Y+G�¶�Y+GSq ��I+]SqXIXR+C	�±��Y+G4=X§+§F@²T�E�]HKA\�wFC4�:\FGSWS FCHG�CH�rI+KA\�IXWSTVY�E�I+E�w WS\�E�TAEFR0Y+�DWS FC�Ee\�wFR�TAEFR
�S]� FC	d_C+>»¼¥�[�jC	]HTAI+K�KV��� WS FC�WS\�E�T�EFR_I+E�w¯CH�XI+KA\�IXWSTVY�E¯¶�Y+GSq4Y�EvWS �CMI+�S�STAd�TAKAIXWSTVY�E±Y+�©I+TVGJ]^GJIX��Whw�IXWSI�¶fTAKAK
�jCv]^Y�EeWSTAEe\�C	w I+TAd2T�EFR0IXW~I+E Y+�jCHGJIXWSTVY�E�I+Kh\��[C¯Y+�NI+TVGJ]^G�IX��W�w�IXWSI TAE WS FCvp�t I+�S�STAd2T�KAIXWSTVY�E ]^� ]HKVC+>
��\�GSWS FCHGJd_Y+GJC���Y���[CHGS� TAEFR~�S�?�[W[C	d·C � �jCHGJTAd_C	EeWS�cIXGJC���K�I+E�EFC	wvW[Y �jC�]^Y�E�w�\�]^W[C	w½I+�DI±]^Y�EeW[GJT	��\FWSTVY�E
W[Y�WS FCN¼¥ÃN�hQ�Z²x:¼¥ÃDt²¼ �h��¼ � ��Y�d_�jY��STAW[CDQ ���SCHGS�?T�EFR�Z?� �[W[C	d~zy��GSYrº[C	]^WH>¥b�KA�[Y �?WS FCD¶�Y+GJq2Y�E±WS FC
KAIXW[C	EeWc �C	IXWfEe\�wFR�TAEFR�¶fTAK�K �jCNGSC	�J\�d_C	wvTAE4Wu¶�Y~¶�Y+GJq±��I+]SqXIXR+C	����Y�E�C�Y+�©TVW«WSIXq?T�EFR2WS FC�IX����GSY�I+]J �W[Y
wFCHG�TV�+CN�+CHGSWSTA]HI+K9��GSY+ª�KVC	�»Y+�(KAIXW[C	EeWf FC	IXWSTAE�R2��GJY�d�a$s wvGJI+w�IXGfGSC � C	]^WSTV� TVWSTVC	�H>

�U!A. � ��#r�6,:�9� �±#r��'*� . ! � '�; �e#X,�)����°~!��y�e)���!
�h �C2��BLY�E Ee\�d_CHGJTA]HI+Kyd2CHWS FY?w��MI+E�w ��I+�STA]2d_Y wFC	Kyw��?E�I+d�TA]H�NTA�M �C	I+wFC	w �?� 8=7\FGSR+C	E Z?W[CH���jC	KVCHG
x:}«� }�zhI+�f�´�»��>��»\FGJGSC	EnWSKA���FWS FCN��Y�K�KVY�¶fT�EFR_�S]HTVC	EeWSTA�[WS�hIXGSC�d_C	d �jCHGJ�»Y+�(WS �T��»R+GSY�\F�6>

��GYPYIKF@?�m3U�IK?[PVua�3Aq?�LMP�I@?k>�Ir>  �PQ>�IK?�IKU�I@?�G:P L5NO<:?[R
��LM?�P3tqH�¨ L5F@PVLMFx;
?�IKtML5F �1¨ �.LMG:cVB�D�> B3L5?[PVtqH���L5F@P3L5F5g m3?[I@t5LMF �.E��xE�g E�L
��UVAM<O;
G:PV<eXYLMP�I@UVFK< ��P3?�X:LMFr>@?�Ir< � E�?��1FKLMP�I@G m7G:PV<eXYLMP�I��C?�P3uQg U3PV?�IKP'g ?[I
� �U3P�IKB3LMF�³CG:Na> ³x¨ ³ uYU3LMP�I@BVLMFog E�GYNa>��.E��xE'g E�L
��R[N§U�I �v<:>K>@NO<:P3P ³x¨ ³ <:R[N§U�I5g uY<Y>@>@Na<�P3P��.E3�xE�g E3L
��P3P3LMNa<:F@?�L �'?�P3� ³x¨ ³ <:P3P3LMNa<:F@?�L:g R[?�P3� �.E��xE�g E�L
�!<:P3P3?k>�� <�cV<:u:L5G:FKu:?�G:U � � 
�� P+��cV<:cV<��CB3PVNO>5g u:F

 <:F@?k<O��Lq\^L5P3L � � 
�� E�?k>@G��CB3P3Na>5g uYF
�.L5G:FKu:?�GO��<:�:L5R[Rk<�FK?�E3?�> � � 
�� P+��cV<:cV<��CB3PVNO>5g u:F
��R[FK?�ArB ��ArB �<wIjIKR[L5F ³x¨ ³ U3R�FK?�ArB'g >KArB��<wI@I@R�LMF �.E��xE�g E�L
��L5?[PVB3G:RkEW��ArB3FKG+E3?[P ³x¨ ³ FKLM?�P3B3GYR�E�g >KArB3F@G�E�?�P��.E��xE'g E�L
� �U3FKu:LMPW��IKLMc3c7LMR�LMF ³x¨ ³ ��U3L5F@uYLMP'g >jI@LMcVcQL5R[L5F��.E��xE'g E�L

�h �C�d2I+TAEMGSC	�[C	IXGJ]� �I+]^WSTV�?TAWSTVC	�6Y+����B´=h��Y+G�WS FC���CHG�TVY?w¬QD]^W�@	¢+¢+¢fs&QN]^W(=X§+§+§D]^Y��+CHGJC	w�WS �C���Y�KAKVY$¶fTAEFR
�jY�TAEeWS�H>

; �h FC���GSC	�[C	EeW(W[CHGSGJI+TAEFs���Y�KAKAY�¶fTAE�Rf]^YeY+G�w�TAE�IXW[C«�[� �[W[C	d ¶fTAK�K�GSC	�S\�KVW*TAE�KAIXGJR+C�I+E�w¬��GJC	�S\�d2I���KA��EFY+W
I+]H]^CH��WSI���KVCNE?\�d_CHGJT�]HI+K�CHGSGJY+GJ�»TAE~]HI+�SC�Y+���[W[CHCH�¯W[Y+�jY+R+GJIX�� e�+> �h ?\����?¶�Y+GSq~Y�E4I�U^s ]^Y?Y+GJw�T�E�IXW[C
�[� �[W[C	dL�+CHGJ�STAY�E¯Y+��p�t¿��Y+Gf �TAR�  s�GSC	�[Y�KA\�WSTVY�E4IX����KATA]HIXWSTAY�E��» �I+� �jCHC	Ev�[WSIXGSW[C	w6> �h FCN��Y�KAKVY$¶fTAEFR
TVW[C	d2�h �I	�+C��jCHC	Ev]^Y�E��JTAwFCHGSC	w¯�[Y���IXG	�

! ��I+�STA]D�[WS\�w�TVC	�«GSC	K�IXW[C	w¯W[Y�I2�S �I	�+C	wvC	KAC	d_C	EnW«ª�E�TVW[CN�+Y�KA\�d2C�w�TA�S]^GSCHWSTAU	IXWSTVY�E=�
! ��Y+G�d�\�K�IXWSTVY�E¯I+E�w¯W[C	�[WfY+��KVY$¶�CHG��jY�\�E�w�IXGS�~]^Y�E�w�TVWSTVY�E����
! �[CHW¦s \F�vY+�(I�=$s }£W[C	�SWh�+CHGJ�STVY�EvY+�*WS FC�d_Y?w�C	KÊ>

; �h FC�CH�rI+KA\�IXWSTVY�E¬Y+��WS FC«=$s�WSTAd_C^s KVCH�+C	KF?�´�S��KATVW¦s�C � ��KATA]HTAW6TAEnW[CHR+G�IXWSTVY�E��S]J FC	d2C» �I+� �jCHC	E¬]^Y�EnWST�E s
\FC	w&> �h FC¥�S]� FC	d_C�¶�Y+GSq �*¶�C	KAK���Y+G*GSC	I+Knw�IXWSI�]HI+�[C	���+ FY$¶�CH�+CHG �+��Y+G��[Y�d_C�T�wFC	I+KATVUHC	w�]HI+�SC	��x:KAT�EFC	IXG
d_Y�\�EeWSI+TAE4¶»I	�+C	��zfKAIXGSR+CHGfw�CH�?TAIXWSTAY�E��»��GJY�dLWS FCMI+E�I+KA�eWSTA]HI+K&�SY�KA\FWSTVY�E¯ �I��+C �jCHC	E¯EFY+WSTA]^C	w6>
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; �FY+G_IX����KAT�]HIXWSTVY�E��NY�E WS FC~d2C	�[YXs�� �S]HI+KVC±WS FC��:\�KAK�a$s }�W[GJI+E��S��Y+GJWMY+�«GJI+TAE I+E�w{�JEFY�¶  �I+��W[Y
�jC�]^Y�E��STAw�CHGSC	w{TAE��[W[C	I+w{Y+�«WS �C���GSC	�SC	EnW�]^Y�KA\�d2EFs�C4:e\�T�KAT	��GJT�\�d�IX����GSY �FTAd2IXWSTVY�E6>vb W[C	�[W��+CHGSs
�STVY�E0\��JTAEFR4�jY��STVWSTV�+C_wFCHª�E�TVW[C�W[GJI+E��[�jY+GSWNI+E�w IvWSTAd_C^s �[��K�TVW[WSTAEFR4IX����GSY�I+]� 0��Y+G�WS FC2�:I+KAKVY�\FWDY+�
��GSC	]HTV��TVWSIXWSTVY�E� �I+� ��CHC	E±wFCH�+C	KVY+�jC	w&> �*C	�[W«TAEeW[CHR+GJIXWSTVY�E��»IXWf|�s�q d R+GJTAw±�[��I+]HTAEFR��S FY$¶ I¬d¬\�]� 
�Sd_Y?Y+WS FCHG*�SW[GJ\�]^WS\FGSC¥Y+�FWS FC¥��GJC	]HTV��TVWSIXWSTVY�E���IXW[W[CHGJE4x:�[CHC��(TVRF>©`�z �X¶f FCHGSC���C	IXq �6Y$�+CHG©d_Y�\�EeWSI+TAE
W[Y+���hIXGSC��STVR�E�TVª�]HI+EnWSKV��GSC	w�\�]^C	w&>

; �h FC�GSCH��GSC	�SC	EnWSIXWSTVY�E4Y+��W ¶�YXs�R+GJTAwFs TAEnW[CHGJ�rI+KyxÊ=Xw ��z�¶»I	�+C	�hTA�» FY+�jC	KVC	�J�SKV�2TAE�I+]H]H\�GJIXW[C�TAE4Ee\�d_CHG[s
TA]HI+Kyd_Y wFC	KA�4� ��\FWNWS �T��NW �?�jC2Y+�«EFY�TA�[C�T��N]^Y�E��[WSI+EeWSKV�0��Y+G�]^C	w �?�½\��STAEFR¯Ivd_C	I+E{W[Y+�jY+R+GJIX�� e�+>
�h ?\����?ª�KVW[CHGJTAE�R�Y+��Y+GSY+R+GJIX�� e����TÊ>�C+>©GJC	d_Y�� TAEFR_I+KAK&=Xw �¯I+E�w¯aXw �¯]^Y�d_�jY�EFC	EnWS�»��GSY�d WS FCNY+GJY+RXs
GJIX�� e���¥TA�¬EFC	]^C	�S�SIXGJ�{��Y+G2I�d2Y+GSC¯]^Y+GSGSC	]^W2TAEeW[CHGJI+]^WSTVY�E¡Y+�fWS �C4w��?E�I+d�TA]H�¬¶fTVWS  WS FC¯�S\FGS�:I+]^C+>
�9C	�SWS��¶cTVWS 2WS FC�fI��?d_Y�E�w�x¦@	¢���z�ª�KAW[CHG�\��JTAEFR�w�T �jCHGSC	EeW¥ª�KAW[CHG���IXG�I+d_CHW[CHGJ�� �I	�+CN�S FY$¶fE~WS �IXW
WS FCN��Y+GSC	]HI+�[W?:?\�I+KATAW �~]HI+E��jC�TAd_��GSY$�+C	wvTV�*WS FCNY+GSY+R+GJIX�� e�¯TA�«¶�C	IXq?KA�~ª�KAW[CHGSC	w&>

; �h FC�]H\FGSGSC	EeWDKVC	IX����GSY+R¯�S]J FC	d2C¬¶cTVWS ½]^C	EnW[CHGSC	w{w�T �jCHGSC	E�]HTAEFR~��Y+GN ?\�d2TAw�TVW �vI+wF�+C	]^WSTAY�E0TA�DEFY+W
�+CHGS�²I+]H]H\�GJIXW[C+>-�h ?\����j¶�Y+GJq�Y�E I±�jY��STVWSTV�+C_wFCHª�E�TVW[C�KVC	IX����GSY+R¯I+wF�+C	]^WSTVY�E �S]� FC	d_C ��I+�SC	w½Y�E
� \ �4]^Y+GSGSC	]^WSTVY�E² �I+� �jCHC	Ev�[WSIXGSW[C	w6>

; bfGJWSTVª�]HTAI+K� �Y+GJTVUHY�EeWSI+K?w�T �j\��STVY�E�TA�9GSC4:?\�TVGSC	wMW[Y�]^Y�EeW[GSY�K �Sd2I+KAKVs �S]HI+KVC�E�Y�TA�[C¥Y�E¬WS FC»=Xw ��TAEeW[CHGS�XI+KÊ>
�h FCN]H\FGSGJC	EnW«KATAE�C	IXG��+WS  s�Y+G�wFCHGf�S]� FC	d_C��� FY$¶�CH�+CHG4��TAEeW[GSY?w�\�]^C	�»EFCH¶ CHGSGSY+GJ��Y�E¯WS �C�GJC	�[Y�KV�XI���KVC
�S]HI+KVC	�¥�?TAIDWS �CDBDT	�����(�� FC	EFY�d2C	E�I >©b´d2Y�EFY+W[Y�E�TA]«�+CHG��STVY�E_Y+�jWS FC��S]J FC	d2C��n¶f �T�]J 2KAI+]Jq?��Y��+CHGSs
I+E�w�\�E�wFCHG[s �S �YeY+WSTAE�R�� ��\FWyGJCHWSI+TAE��yWS �Cfª�KVW[CHG�]J �IXG�I+]^W[CHGJTA�[WSTA]H�4�? �I+���jCHC	E�TAd2��KVC	d_C	EeW[C	w2I+E�w~TA�
TAE4W[C	�[WH>

; �h FCf�JTAd_��KVChI+w�w�TVWSTVY�E_Y+�&W[C	E�wFC	E�]HTVC	�¥��GSY�d  FY+GJTAUHY�EnWSI+K�w�T �&\��STVY�E_I+E�w±I+wF�+C	]^WSTVY�E±TAE�WS FCcp9C	IX�Fs
��GJY+R2TAEnW[CHR+G�IXWSTVY�E��S]� FC	d_C�GJC	�S\�KVWS�hT�E¯I+EvTAE��[WSI���TAKATVWu�2¶f FC	E¯WS �C�¶fTAE�w±�+C	KVY ]HTVWu�4T��h]HKVY��[C�W[Y�WS FC
I+wF�+C	]^WSTV�+C�� ��p¯K�TAd2TVW«x:I+�© �IX���jC	EFC	w¬��Y+G©WS FC«}cC	]^C	d �jCHG�¢+¢D�[W[Y+GJd���z�>©b GSCH��Y+GJd¬\�KAIXWSTVY�E¬Y+��WS FC
WSTAd_C2TAEeW[CHR+GJIXWSTVY�E �S]J �C	d_C �?��IX����KV� TAEFRvt�IXG�]J ?\Fqns �S��KATVW[WSTAE�R¯��Y+GM �Y+GJTVUHY�EeWSI+K¥w�T �&\��STAY�E�]^Y�\�KAw
]H\FGSCNWS �T��»��GSY��KVC	dv>

�(TVR�\FGJCN`?�_` ��� 
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�h �Cyd2I$º¦Y+G*¶�Y+GJq���I+]SqXIXR+C	�9��Y+G�=X§+§F@�TAE�]HKA\�w�C*�:\FGSWS FCHG6w�CH�+C	KVY+��d_C	EeW6¶�Y+GSqD��Y+G6WS �C¥EFCH¶ U^s ]^Y?Y+GJw�TAE�IXW[C��
¶f �TA]J ~TA�¥]^Y�E��JTAwFCHGSC	w_W[Y �jChC	�S�[C	EeWSTAI+K���Y+G��f� �¡Y�E�WS FC�d_C	�[YXs��v�S]HI+KVC+> �f �TA�©¶�Y+GSq_��I+]JqrIXR+CDI+TAd2��IXW
WS FC�w�CHGJTV�XIXWSTVY�E4Y+�*I��:\�KAK&a$s }£d_Y wFC	K��+CHGJ�STVY�E¯T�E�]HKA\�w�T�EFR��� e�?�JTA]H�«TAE4KAIXW[C�I+\FWS\�d�E4WS �TA���+C	IXG	>»QDWS FCHG
�jY�TAEeWS�fY+�yT�EnW[CHGSC	�SW�IXGSC� FY+GJTAUHY�EnWSI+K�w�T �&\��STVY�E ��Y+GSY+R+GJIX�� �TA]�ª�KAW[CHGJTAEFR2I+E�w²�:\FGSWS FCHGcCH�rI+KA\�IXWSTVY�E�Y+�¥WS FC
=�WST�d_C^s KVCH�+C	K6TAEeW[CHR+GJIXWSTVY�E²�S]J �C	d_C+>

�U! - � ��#r�6,:�9� �±#r��'*�´- ! � /�i6!�,�)���h°±!	�y�?)+��!
�h �C±��B Y�E �� e�?�JTA]HI+K���GSY ]^C	�S�[C	�_I+E�w WS FC	TAG_��IXGJI+d_CHW[CHGJTAU	IXWSTVY�E TA�_ FC	I+wFC	w �?�¡t²IXGJ]^Y{bcGS��IXR�I+\��
xÊt�CHW[CHYeZ?¶fTA�J��z«I+�«� ���D>��h FCN��Y�KAKVY$¶fTAEFR��S]HTVC	EeWSTA�[WS�hIXGJCMd_C	d ��CHG��«Y+�*WS �TA�»R+GSY�\F�6>
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WLMI@LMG+�+��?k>@> NO<:FKAMGVg <�FKcV<�u�<�UV>��CNOLqIKLMGY>KArB+��L5?[tYg ArB
��R�<:UVE�?�G��
<Y>@>K<�FrE�G �xPV?[XYLMFr>j?[IK< � E�LMR��!?[L5NOG:P�I@L AM<:>K>K<�FrE�G��.<:RJg U3P3?�c3NOP'g ?�I

¶ FK?[L5PYIr<�R�L�f � ��  � 
 �.n
� �U3P�I@B3L5F�³�GYNa> ³�¨ ³ u:U3L5PYIKB3LMFog E�G:Na>��.E��xE�g E�L
�iFrE�Na<�P3P`�xL5?�>@L ³�¨ ³ LMFrE�Na<�P3P'g B3L5?�>@L �.E��xE'g E�L
�x?kAqG:Rk<O�'GYu:R�?�>KAq? �xPV?[XYLMFr>j?[IK< � E�?��1G:FK?[P3G`f � �x �� ¶ n R[GYu:R�?�>KAq?��Cc3B'g U3P3?[I@GQg ?[I
³�NO?[I@FK?[?�
 ?[FKG:P3GwX ³�¨ ³ E�NO?�IKF@?�?Jg NO?[FKG:PVGwX��.E3�xE�g E3L
��LMPV<�IK< ��LMR�GY>@?�P3? �=�+ ��+LMFKX+?[t5?[G 
WLMI@LMGYF@GYR[GYu:?kAqG ��LMPV<�IK<Vg ��L5R[G�>j?�P3?��.AM>@?Jg ?�I

��L5u:?�G:P3L �i?�LMNOGYPYIKL

 <wI@I@B3?k<:>��x<Y>@ArBVLMPVE�GYFj\^L5F ³�¨ ³ NO<�IjIKB3?�<Y>Mg Fr<:>KArB3LMPVE3G:F@\^LMF �.E��xE�g E�L
;�G�E�Ga��?[IjIKLMF ³�¨ ³ mQG�E�GQg FK?�I@I@L5F��.E��xE'g E�L
��LM?�P3B3GYR�EW��ArB3FKG�E�?�P ³�¨ ³ F@L5?[P3BVG:RkE�g >KArB3FKG�E�?[P �.E��xE�g E�L

}D\FGJT�EFR�WS FC�GSC	]^C	EeW«�hQMZFt�Q �jCHGJTVY w=��WS FCDd2I+TAE�C���Y+GSW�Y+�&WS �TA��R+GSY�\F�~��Y ]H\��[C	w~Y�E~WS FC�w�CH�+C	KVY+��d_C	EeW
Y+�(I_EFCH¶ �� e�?�JTA]H����I+]SqXIXR+CM��Y+G«��\�WS\FGSCDY+�jCHGJIXWSTVY�E�I+K&IX����KATA]HIXWSTVY�E��	>�b�]^WSTV� TVWSTVC	�«]^Y�E�]^C	EeW[GJIXW[C	wvY�EvWS FC
��Y�KAKVY$¶fTAEFR_TVW[C	d2�	>

; b EFCH¶³WS\FG ��\�KVC	E�]^C��S]� FC	d_C x:KVCH�+C	KN=?>PO�z ��I+�[C	w�Y�E´I ��GSY+R�E�Y��[WSTA]²W[GSC	IXWSd_C	EeW±Y+�MWS\FG ��\�KAC	EnW
q?T�EFCHWSTA]�C	EFCHGSR+�¯ �I+� ��CHC	E�TAd_��KVC	d2C	EnW[C	w4��Y+GfY+��WSTAY�E�I+K&\��[C+>�¼ �jC	]^WS�h��GSY�d��S\ ��R+GJTAw s �J]HI+KVCN]^Y�E s
wFC	E��SIXWSTAY�E�IXGSC�I+KA�[Y4]^Y�E��STAw�CHGSC	w �?�¯WS �TA�c��IXGJI+d_CHW[CHG�TVU	IXWSTVY�E&> �h FC�E�CH¶¹�S]� FC	d_C�TA�cCH�rI+KA\�IXW[C	w
I+E�w4WS\�EFC	w�TAE¯I_��IXGJI+K�KVC	K�C �?�jCHGJTAd2C	EnWSI+K6�J\�TVW[CNTAE�]HKA\�w�TAEFR¬w�IXWSI2I+�S�ST�d2TAKAIXWSTVY�E6>

; bcK��[Y �*IvE�CH¶7�S\FGS�:I+]^C�KAI��+CHG��S]� FC	d_C~¶f �TA]� 0TA� ��I+�[C	w{Y�E0WS FC � ��¼ IX����GSY�I+]J  I+E�w{TAE�]HKA\�wFC	�
C���C	]^WS�y��GSY�d£IDKAI+d�TAE�IXG ��Y�\�E�w�IXGS��KAI��+CHG¥I+�(¶�C	KAK I+�(��GSY�d �S\ ��R+GJTAw s �J]HI+KVC�WS �CHGJd2I+K ]HTVGJ]H\�K�IXWSTVY�E��
 �I+� �jCHC	E_TAd_��KAC	d_C	EnW[C	w¬��Y+GyY+��WSTVY�E�I+KF\��[C+>y�»\FGSGSC	EeWSKV���+WS �T��©�S]J FC	d2ChTA�(W[C	�[W[C	w2TAE_]^Y�d ��TAE�IXWSTVY�E
¶fTVWS 4WS FC�E�CH¶ WS\FG ��\�KVC	E�]^CN�S]J �C	d_C+>

; b�EFCH¶Ld¬\�KVWST s K�I	�+CHG��+CHGJ�STVY�E Y+�cWS FC¯�[Y�TAK�d_Y wFC	K �h¼¥cfb� �I+� �jCHC	E wFCH�+C	KVY+�jC	w&> �f FC¯EFCH¶
�+CHGJ�STVY�E�TAE�]HKA\�wFC	�&��GSCHCHU	TAEFR�I+E�w�d2C	KVWSTAEFRhY+���SY�TAKnKAI��+CHGJ�(I+E�w¬IhGSCH� TA�[C	wM��Y+GJd¬\�KAIXWSTAY�E�Y+��WS FC��SEFY$¶
d_Y wFC	KÊ> �(TVRF>c|2�J FY�¶f�fWS FC�]H\�GSGSC	EeWf�+CHGSWSTA]HI+K�KAI��+CHGD�SW[GJ\�]^WS\FGSC�I+E�wvWS FC¬��GSY ]^C	�S�[C	�c]^Y�E��STAw�CHGSC	w
TAE4WS FCN¶»IXW[CHG�I+E�w4C	EFCHGSR+� ��\�wFR+CHW«Y+�(WS FC��SY�TAKÊ>

; bcE0I+KAW[CHGJE�IXWSTV�+C2]HKVY��J\FGSC���Y+GNWS �C-�hTVC	wFW[q+Cvx¦@	¢�+¢�zNd�I+�S�¦s � \ �½�S]J �C	d_C2 �I+� �jCHC	E���Y+G�d�\�K�IXW[C	w&>
¤uW»TA����I+�[C	w±Y�Ev�»b��¥¼ I+E�w±GSCH��KAI+]^C	��WS FCN]H\FGSGJC	EnW»d_Y�TA�[WS\�GSCc]^Y�Ee�+CHGSR+C	E�]^C�IX����GSY�I+]J 4��Y+G�w�CHCH�
I+E�wv�S �I+KAKVY�¶¹]^Y�En�+C	]^WSTAY�E&> �(TVGJ�[WhW[C	�SWS�cTAE�w�TA]HIXW[C�I�d¬\�]� ��jCHW[W[CHGfGJCH��GSC	�[C	EeWSIXWSTVY�E²Y+��WS �C�w�I+TAKA�
]^�?]HKACNY+�(]^Y�Ee�+C	]^WSTV�+C�I+]^WSTV� TVW �+>

; bg��C	E�d�I+E sutvY�EeW[C	TVWS  s�Wu�e�jC���Y+GJd¬\�KAIXWSTVY�E4Y+��W[GJI+E��S��TVGJIXWSTVY�E4 �I+� �jCHC	EvT�d_��KVC	d_C	EeW[C	w4TAEeW[Y_WS FC
�[Y�TAK&d_Y wFC	K �h¼�fcbM> �h �TA�«d_Y w�TVª�]HIXWSTVY�E4TA�fTAE4Y+�jCHGJIXWSTVY�E&>

; b  FY+G�TVUHY�EnWSI+KDI��+CHGJIXR�TAEFR Y+��WS FC0]^Y�En�+C	]^WSTV�+C ��Y+G�]HTAEFR¡��\�E�]^WSTVY�E��± �I+� �jCHC	E´T�EnW[GSY w�\�]^C	w���Y+G
Y+��WSTVY�E�I+KD\��SC x:E�Y+W¯�+CHW¯Y+��CHG�IXWSTVY�E�I+K�z�> �h �TA�±I	�+CHGJIXR�T�EFR  �I+�¯I �jC	EFCHª�]HT�I+KcTAd2��I+]^W4Y�E WS FC
�[��IXWSTAI+K&�SW[GJ\�]^WS\FGSCNY+�©]^Y�Ee�+C	]^WSTV�+CM��GSC	]HTV��TVWSIXWSTAY�E4Y��+CHGDd_Y�\�EeWSI+TAEFY�\��«IXGSC	I+�	>
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�h �C�d2I$º[Y+G»¶�Y+GJq���I+]JqrIXR+C	�«��Y+Gh=X§+§F@NTAE�]HKA\�wFCh�:\FGSWS FCHG�CH�rI+K�\�IXWSTVY�E4I+E�w~WS\�E�TAEFR�¶�Y+GJq2��Y+G»WS FC � �M¼©s
��I+�SC	w�WS\�G ��\�KVC	E�]^Cy��IXGJI+d_CHW[CHG�TVU	IXWSTVY�E�I+E�w¬��Y+G�WS FC»EFCH¶ d�\�KVWST s KAI��+CHG��[Y�T�Ked_Y wFC	KÊ> �h FC�I+TAdgT��9W[YN �I��+C
WS FC	�SC2EFCH¶£�S]J FC	d2C	�NY+�jCHGJIXWSTVY�E�I+KAKA�¯¶fTVWS �TAE�WS FC_]H\FGSGSC	EeWM�hQ�ZFt½Q7�jCHGJTVY w&>MQ�WS FCHGD¶�Y+GJq���I+]JqrIXR+C	�
]^Y�E��JTAwFCHG2I�WS\�E�TAE�R²Y+�cWS FCv]HKVY�\�w s�G�I+w�TAIXWSTVY�E¡TAEeW[CHGJI+]^WSTVY�E I+E�w WS FC¯TAd2��KVC	d_C	EeWSIXWSTVY�E¡Y+�cWS �C �MI+TAE s
�FG�TVWS�S]J ½]^Y�Ee�+C	]^WSTVY�E0�S]� FC	d_C+>DbcKA�SY ��WS FC�wFCH�+C	KVY+��d_C	EnWDI+E�w²CH�rI+K�\�IXWSTVY�E²Y+�yI~EFCH¶¹R+GJTAwFs �S]HI+KVC�]HKAY�\�w
I+E�w���GSC	]HTV��TAWSIXWSTVY�E �S]J �C	d_C�TAE�]HK�\�w�TAEFR�]HKVY�\�w�T�]^C�I+�2I+E I+w�w�TVWSTVY�E�I+K���GJY+R�EFY��[WSTA]¯�XIXGJTAI���KVC ��C	�JTAwFC	�
]HKVY�\�w{¶»IXW[CHG_¶fTAKAK ��C±]^Y�EnWST�Ee\FC	w6>"�h FC±�S]J �C	d_C~¶cTAKAKyI+KA�SY"�jC~T�d_��KVC	d_C	EeW[C	w{T�E{WS FC~R�KVY��I+K�d_Y wFC	K
BNt²¼h>

�U! � � ��#r�6,:�9� �±#r��'*� � ! " �����?#$��#r�n����$,�������9% °±�*�(�:,�)nF�$,����*!
�h �TA�y��B¹ �I+��EFY+W��+CHW��jCHC	E±I+]^WSTV�+CNw�\FGJT�EFRNWS FC�GSC	]^C	EnWh�hQ�Z�t�Q �jCHGJTVY w&>*b»W»WS FC�I+E�Ee\�I+K�d_CHCHWST�EFR �
TVW�¶»I+�2wFC	]HTAw�C	w W[Y0Y+�jC	E¡WS �TA�¬R+GSY�\��6> �h �C¯Z?W[CHCHG�TAEFR{��Y�d2d2TAW[W[CHC4I+�J�STVR�EFC	w ��TVCHGSGSC4¼¥]Jq+CHGSW2��GSY�d
t�CHW[CHYeZ?¶fTA�J��W[Y¬WSIXq+CDWS FCfGJC	�[�jY�E��ST	��T�KATVW �¬I+�¥¶�Y+GSq2��I+]SqXIXR+CD]^Y?Y+GJw�T�E�IXW[Y+G���Y+G���Bg�F>��»\FGSGSC	EeWSKV���eWS FC
��Y�KAKVY$¶fTAEFR_�S]HTVC	EeWSTA�[WS�fIXGSCMd_C	d �jCHGJ�»Y+�(WS �TA�»R+GSY�\F�9>
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�*Y��[WSIXGSW©WS �T��*R+GJY�\F� ��WS FGJCHC�¶�Y+GSq¬��I+]SqXIXR+C	�¥ �I	�+C �jCHC	E_wFCHª�EFC	w��[YN�:IXG	> �h FCH�¬TAE�]HKA\�w�C¥WS FC«��Y�KAKVY$¶fTAEFR
TVW[C	d��

; �hQ�ZFt½Qcs p*b�t²¼¥�»Z�� ¤®d_��KVC	d_C	EeWSIXWSTVY�E¯I+E�w¯W[C	�[WST�EFR_Y+�©I_KATAd2TVW[C	w4IXGSC	I2C	E��[C	d ��KVCN��GSC	w�TA]^WSTVY�E
�[� �[W[C	d ��I+�[C	wvY�E�p*t{>

; Z?WSIXWSTA�[WST�]HI+KD��Y��SW[��GSY ]^C	�S�STAEFR Y+��¶�C	IXWS FCHG���IXG�I+d_CHW[CHGJ�v��GSY�d wFCHW[CHG�d2TAE�TA�SWSTA]½ �TVR�  s�GSC	�SY�KA\FWSTVY�E
��Y+GJC	]HI+�[WS�f\��JTAEFRvx:Inz»WS FC�E�C	TVR� ��jY+GJ �YeY w4d_CHWS FY wvI+E�w{x ��z�WS �C�¶�I��+C	KVCHWcd2CHWS FY?w6>

; hCH� TVCH¶ I+E�w�]^Y�d_��IXGJTA�SY�E¯Y+����I+KAd2I+E4ª�KAW[CHGJTAEFR_d_CHWS FY w��«��Y+Gcp�t��S\FGS�:I+]^CN¶�C	IXWS �CHGc��IXG�I+d_C^s
W[CHGJ�hIXWh�XIXGJTVY�\��c�hQ�ZFt½Q¹]^C	EeW[GSC	�H>

�U! < � ��#r�6,:�9� �±#r��'*� < ! � �?#r,��()�F�$,����´��*% ���!	� 3��$'*%(,��?!
�h �C¬��BLY�E0�+CHGJTVª�]HIXWSTVY�E0I+E�w0]HI+�[C2�[WS\�w�TVC	�NTA�D FC	I+wFC	w �e�0�»IXGJKVY��»I+]H]HTAI+d�I+E�Thx:bcc�jbhs®ZFt²�zNI+�
� ����> �h FCN��Y�KAKVY�¶cTAEFR_�S]HTVC	EeWSTA�[WS�hIXGJC�d_C	d �jCHGJ�hY+�*WS �T��«R+GSY�\F�6>
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 <�FrAqGO�xFKcV<:uY<�UQ> 
WLqIKLMG+�+��?�>K> NO<:FKAMGVg <�FKcV<�u�<�UV>��CNOLqIKLMGY>KArB+��L5?[tYg ArB
�:Lo<�P�H 
 <:F@?�LC;
LqI@I@L5NO> 
WLqIKLMG+�+��?�>K> ��L5<�P3HhNa<�FK?�L:g mQLMIjI@L5Na>��CNOLqIKLMG�>j��?k>@>5g ArB
�
<�FKR[G��
<:A5Aq?k<�Na<�PV? �������xH�� 
 � A�g AM<:A5Aq?k<�Na<�PV?��.>@NOF5g <�FKcV<3g LMNOFog ?[I
�xR�F@?kArB`³C<:N�Fr<wIKB ³�¨ ³ U3R[FK?kArB'g EV<�NOFK<�I@B��.E3�xE�g E3L

 <:>K>@?[NOG��3LMFKFK? ��� 
 Nsg \^LMFKFK?��CLoAqN��=\�g ?�PYI
��I@LM\�<�P3G �v<:R[R�?[PVG � 
W ��x��f �.LMP3GwXw<Yn >�IKLq\�<�PVG��.AqNO?�F@Rh£:g u:LYg ?�P�\^P'g ?[I
�i?�F@NO?�Ps¡b<:U�\^Na<�P3P 
WLqIKLMG+�+��?�>K> c3?[FKNO?[P�g �w<�U3\^NO<:P3P��CNOLqIKLMG�>j��?k>@>5g ArB
�iP3FK?kAqG 
W?[PVu:U3t5tM? � 
 � �i?�L5E3N�GYP�I LMP3FK?�AMGVg NO?[P3uYU3tMt5?��.A5>j?hg ?�I
�=?[t5?�<:PV< � <:AMA5<�uYP3LMR�R�< �������xH�� 
 � I5g cV<:A5AM<�uYP3LMR�Rk<��.>@N�Fog <�FKcV<3g LMNOFog ?[I
�xR�F@?kArB�� � �U3uYLMF ³�¨ ³ U3R[FK?kArB'g c3�VU3LMuYLMF �.E��xE�g E�L
�xPVE3F@Lo<��xGY>K>@< 
WLqIKLMG+�+��?�>K> <�PVE�FKL5<Vg FKGY>K>K<��CNOLqIKLMGY>@��?k>@>5g ArB
�.LMGYF@uY?[GO��<��YLMR�R�<:F@?kE�?k> � ��
�� P���cQ<�cV<��CB3P3Na>Mg u:F
�3Fr<�PVAM?�>���ArB+U3mV?[uYLMF 
WLqIKLMG+�+��?�>K> \^FK<:PVAq?k>Mg >KArB�UVm3?[uYLMF �CNOLqI@L5GY>@��?�>K>5g ArB

�h �Chd2I+TAE_I+]^WSTV� TVWSTVC	�©Y+�j��B OD��Y+G¥WS FC«�jCHGJTVY w_QN]^Wf@	¢+¢+¢Ds�QD]^W�=X§+§+§M]^Y��+CHGJC	w�WS FC«��Y�KAKVY$¶fTAEFRD�jY�TAEeWS�H>

; �h FC_Y+�jCHGJIXWSTVY�E�I+K©�+CHGJTVª�]HIXWSTAY�E Y+�»��GSC	w�T�]^W[C	w �S\FGS�:I+]^C2¶�C	IXWS FCHGM��IXGJI+d_CHW[CHGJ�¬TA��wFY�E�C2IXWMC	I+]J 
�hQ�ZFt½Q7�STVW[C¬��Y+G�TVWS��Y$¶fE½p*t IX����KATA]HIXWSTVY�E�I+E�w���Y+GDp�tÁGSC	�S\�KVWS����GSY�d·Y+WS FCHG�]^C	EeW[GSC	�H> �h FC
Y���[CHGS�XIXWSTVY�E�I+K���I+�JTA�*IXGJChZ��D�NQD�0�[WSIXWSTVY�E���I+E�w�GJCHR�TVY�E�I+K  �TVR�  s�GJC	�[Y�KA\FWSTVY�E�EFCHW ¶�Y+GSq �H>©hC	�S\�KVWS�
IXGSC��S\�d�d2IXGJTVUHC	w¯TAE4�+CHG�TVª�]HIXWSTVY�E¯GJCH��Y+GJWS�«¶f �TA]� ¯IXGSCMw�T��[W[GJT	��\�W[C	w�Y�EvI :e\�IXGJW[CHGJKV� ��I+�STA�H>

; bcE0T�EnW[CHGJE�I+K(t²TAE�TVs��0Y+GSq?�J FY+�½Y�E½WS FC_�+CHGJTVª�]HIXWSTAY�E½Y+��p*t ¶»I+�� FC	KAw�Y�E @^�XsJ@	O��FC$��GJ\�IXGS��TAE
��Y�KVY+R�E�I > �h �CN��IXGSWSTA]HTV��I+EnWS�«I+w�w�GSC	�S�[C	w¯WS �CN��Y�KAKAY�¶fTAE�R�TAW[C	d2�H>

! w�TA�S]H\��S�STVY�E~Y+�©d_CHWS FY w��hI+E�w4W[C	]� �E�T :?\FC	�Mx�Wu�e�jC	�hY+�©�S]^Y+GJC	�����[WSI+E�w�IXGJw¯I+E�wvEFCH¶ Y�EFC	��z
! IXR+GSCHC	d_C	EeWfY�EvI�]^Y�d2d_Y�Evd_CHWS �Y?w¯��Y+GhWS FCM�+CHGJTVª�]HIXWSTVY�EvY+���S\�GS��I+]^CM��IXGJI+d_CHW[CHGJ�

; �0Y+GSq4Y�E¯WS FCMw�CH�+C	KVY+��d_C	EeWhY+�(I2]^Y�d2d_Y�E �f¼�t²�©s��+CHGJTVª�]HIXWSTVY�E¯��I+]JqrIXR+C� �I+� �jCHC	Ev�[WSIXGJW[C	w&>

; ¨©CHGJTVª�]HIXWSTAY�E½Y+�¥��GSC	]HTA��TVWSIXWSTVY�E½\��ST�EFR~ �TAR�  s�GSC	�[Y�KA\�WSTVY�E���GSC	]HTV��TVWSIXWSTAY�E�I+E�I+KV�?�SC	�D��GSY�d³b�f�jbfs
ZFt²£��Y+GNWS �C2¼¥d2TAK�TAI�fY�d2IXR�E�I4GSCHR�TVY�E6> �h �C�I+E�I+KV�?�SC	�NIXGSC2I	�XI+TAKAI���KAC�CH�+CHGS�0 FY�\�GDI+E�w0IXGSC
Y��WSI+TAEFC	w �?�¯\��STAE�R��J\FGS�:I+]^CNGJI+TAEFR�I+\FR+C	�fI+E�wv]HI+KAT	��GJIXW[C	w4GJI+w�IXGfw�IXWSI >

; b ]HKVY�\�w4]HKAI+�J�STVª�]HIXWSTVY�E±I+E�w4]HKVY�\�w±TAE�w�C � TAE�R��S]� FC	d_CN\��STAE�R� �TVR� Fs�GSC	�[Y�KA\FWSTAY�E�]HI+KAT	��GJIXW[C	w~w�IXWSI
Y+��¤¦7I+E�w0¨c¤SZ0t²¼ �h¼»Q�Z b � ]� �I+E�EFC	K��� �I+� �jCHC	E wFCH�+C	KAY+��C	w6>-�h FC_��GSY ]^C	w�\FGJC¬WSIXq+C	�¬TAEeW[Y
I+]H]^Y�\�EeW(�S��C	]^W[G�I+KeI+��¶�C	KAKeI+�(�[WSIXWST��[WSTA]HI+Ke��GSY+�jCHGSWSTVC	�9Y+��WS FC»]HKVY�\�w���wFCHW[C	]^W[C	w&> �h FC��S]J �C	d_C»¶fTAKAK
�jCD\��[C	w¯W[Y2�+CHGJTA���4p*t8]HKVY�\�wv]^Y$�+CHGJIXR+C¯x:KVY�¶ ��d2TAw�w�KAC��? �TAR� ¯I+E�w¯W[Y+WSI+K�z»IXW� FY�\FGJKA��TAEeW[CHGS�rI+K��H>
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�h �C�d�I$º¦Y+GD¶�Y+GSq���I+]JqrIXR+C	����Y+GM=X§+§F@_TAE�]HKA\�wFCMI4]^Y�EeWSTAE?\�IXWSTVY�E½Y+�¥WS �C�]H\�GSGSC	EeWcY+�jCHGJIXWSTVY�E�I+K*�+CHG�TVªFs
]HIXWSTVY�E{Y+���S\�GS��I+]^C_��IXGJI+d_CHW[CHGJ��\��STAEFR �jY+WS {B
�cZ½I+E�w0�S��C	]HT�I+K*Y���[CHGS�XIXWSTVY�E�I+K©w�IXWSI¯��GSY�d³GSCHR�TAY�E�I+K
EFCHWu¶�Y+GJq?�H>�bcKA�SY �e¶�Y+GSq_Y�E~WS FCc�+CHG�TVª�]HIXWSTVY�E~Y+�&�+CHGSWSTA]HI+K���GSY+ª�KAC	�¥IXW �h¼�t²� �[WSIXWSTVY�E��»I+E�w�WS FCc�+CHG�TVªFs
]HIXWSTVY�E~Y+�&p*t³]HKVY�\�w�TAEFC	�S�©\��STAEFRMt�CHW[CHY��SIXW�¨c¤SZ_I+E�w�¤®´w�IXWSIN¶cTAKAK �jCf]^Y�EeWSTAEe\�C	w&>©b´]^C	EeW[GJI+K�I+�[�jC	]^W
¶fT�KAK �jChWS FCcw�CHª�E�TVWSTVY�E�Y+�6I�]^Y�d2d_Y�E~�+CHGJTVª�]HIXWSTAY�E��[� �[W[C	d W[Y �jCf\��[C	w2��Y+G»IMEFCH¶���IXGJI+KAKAC	K W[C	�[W��J\�TVW[C
IXW�¼��«t�����>

�U!V¸{� ��#r�6,:�9� �±#r��'*� ¸ ! � �e�u�e#r�?�*)�� � �?#$!�,�������9% " ;{�(���?; �?���$F�$,����
�h �C���B¾Y�E ]^Y?w�C½d�I+TAEnW[C	E�I+E�]^C��cGJCH��CHGSC	E�]^C0�+CHGJ�STVY�E=�DwFY ]H\�d_C	EeWSIXWSTVY�E I+E�w TAd_��KVC	d_C	EeWSIXWSTVY�E TA�
 FC	I+w�C	w(�?�0ÃcKVG�TA]J  ZF]J �7IXW[WSKVCHG¯x:}«� }�zMI+�M�´�»��> �f FC2��Y�KAKVY�¶cTAEFRv�S]HTVC	EeWSTA�[WS��IXGSC~d2C	d �jCHGJ�MY+��WS �TA�
R+GSY�\��6>

��G:P�IKF@?�m3U�IK?[P3u���AM?[L5P�I@?k>�Ir>  �PV>jI@?[I@U3I@?�G:P L5Na<�?�R
�=B3L5G+E3G:FKLv��PVE�FKL5<YE�?�> � � 
�� <:PVE�FKL5<��CB3P3Na>Mg u:F
�YL5<�P3H�
 <:F@?�Lv;�LMIjIKLMNa> 
WLMI@L5G��+��?k>@> ��Lo<�P�H�Na<�FK?[LYg m7LqI@I@L5NO>��CNOLqIKLMGY>@��?k>@>5g ArB
³.<eX�?kE�L���L5>K<�FK? �C������H�� 
 � E3?[PV<:NO?�AM?��.>@F@N`g <�FKcV<3g LMNOFog ?[I
�xR�N�U3I��v<:>K>jNa<�PVP ³�¨ ³ <:R[N§U�I5g uY<Y>@>@Na<�P3P �.E��xE�g E�L
�.U3DsE�L 
WG:Fr>@?[L5F 
WLMI@L5G��+��?k>@> uYU3D:g E�LYg NOG:Fr>@?[L5F��CNOLqIKLMG�>j��?k>@>5g ArB

 <:P3G:UV>K>K<��+?�> 
 <�IjIKB3LM� � � 
�� Na<:PV>��CBVP3Na>Mg u:F
� <�GYR[G � <wIKF@UVP3G �C������H�� 
 � c�g cV<�I@FKU3P3G �.>jNOFog <:F@cV<Vg L5NOF5g ?�I
�xR�FK?�ArBW��ArB��<�IjI@R�LMF ³�¨ ³ UVR[FK?�ArB�g >KArBV<�LMIjIKR[L5F��.E��xE'g E�L
�3FK?�L5E�FK?�ArB`�=B3L5U3P3LMF@I �1¨ �.L5G:c3B+D�> H
�'UQAq?�GO�1G:FKFK?�>@? � � 
 IKG:FKF@?k>@?��CLoAqN��=\�g ?�PYI

�h �Chd2I+TAE_I+]^WSTV� TVWSTVC	�©Y+�j��B `D��Y+G¥WS FC«�jCHGJTVY w_QN]^Wf@	¢+¢+¢Ds�QD]^W�=X§+§+§M]^Y��+CHGJC	w�WS FC«��Y�KAKVY$¶fTAEFRD�jY�TAEeWS�H>

; bcK�KeC � W[CHGJE�I+K ��IXGJI+d_CHW[CHGJ�© �I��+C �jCHC	E¬GSC	]HI+KA]H\�KAIXW[C	w���Y+Gy�[�jC	]HTVª�]«�hQ�Z�t�Q�wFY�d2I+T�E��(IXW©�rIXGJTAY�\��
GSC	�[Y�KA\�WSTVY�E��~xÊ=r� �c@^� ��| �yI+E�w =?> ��q d~z�> �h FC±EFCH¶ C �?W[CHGJE�I+K¥��IXG�I+d_CHW[CHGJ�_IXGSC ��I+�[C	w Y�E¡WS FC
B
�cQD�»QNaX§_I+E�w¯WS �C¬�hQDf¤®��¼�w�IXWSI2�SCHWS�H>

; �0Y+GSq�Y�E½WS �C�T�EnW[CHGS�jY�KAIXWSTAY�E²��GSY+R+GJI+d2��W[Y¯��GSY$�?T�wFC¬T�E�TVWSTAI+K*I+E�w,��Y�\�E�w�IXGS�v]^Y�E�w�TVWSTVY�E�����GSY�d
I_wFGJTV� TAEFR� FY��[Wcd_Y?w�C	K& �I+� �jCHC	Ev]^Y�EeWSTAEe\�C	w&>

! WS FC�BNt²¼�=Xp�t ��GSCH��GJY?]^C	�S�SY+G9��GSY+R+G�I+d  �I+� ��CHC	E���IXGJI+KAKVC	K�TVUHC	w=��TAE��[WSI+KAKVC	wNI+E�w�TA�&GJ\�E�E�TAEFR
IXWfI+KAK9�hQMZFt�Q¹d2C	d �jCHGf�STAW[C	�H>

! �0Y+GSq�Y�E�WS FC�¤ �yZF=Xp�tkI+E�w�p�t²=Xp�tÂTAEeW[CHGS�jY�KAIXWSTVY�E ��GSY+R+GJI+d2�~W[Y EFC	�[W~p�tÂTAE WS FC
¼��«t�� � d_Y?w�C	K&I+E�w¯��Y+GhY�EFC^s�¶»I	�v�[C	KV��s EFC	�[WST�EFR � GSC	�[�jC	]^WSTV�+C	KV���� �I+� �jCHC	E¯�[WSIXGSW[C	w&>

; �h FC�GSCH��CHGSC	E�]^C2�+CHG��STVY�E0Y+�»p*t TA�Nd2I+TAEeWSI+TAEFC	w0IXW�}«�´}�\��STAEFR¯I¯�[Y�\�GJ]^C�]^Y wFC2I+E�w0�+CHGJ�JTVY�E
]^Y�EnW[GJY�Ke�[� �[W[C	d���I+�[C	wMY�E�Z��f�hZ�> �h �C¥p*t TA�*TAE��[WSI+K�KVC	wNI+E�w�GJ\�E�E�T�EFR«IXW*I+KAK �hQ�ZFt½Q d_C	d �jCHG
�STVW[C	�cI+E�w�IXWD¼��«t�� ��>�bcK�K6d_C	d ��CHG��fIX����KA�±WS �C�KAIXW[C	�[WcGSC	KVC	I+�[C�Y+�©WS FC�d2Y?wFC	K�>�b£]^Y�d2d2Y�E
\F�&w�IXW[CD��GSY ]^C	w�\FGSCN �I+�cEFY+W �jCHC	EvwFCHª�E�C	w4�+CHWH>

; �0Y+GSq Y�E ]^Y�d2d_Y�E¡��KAY+W[WSTAEFRv��I+]JqrIXR+C	�2¶fTVWS {T�EnW[CHGS�:I+]^C	�¬W[Y tvCHW[� TVCH¶LI+E�w ¨�TA��OXw{ �I+� �jCHC	E
]^Y�d_��KVCHW[C	w6> �h FCN��I+]JqrIXR+C	�DIXGSC�I��rI+TAK�I���KVCN��Y+GfI+KAK9�hQ�Z�t�Q d2C	d �jCHGJ�H>

�h �C~d2I$º[Y+G�¶�Y+GSq0��I+]SqXIXR+C	�_��Y+G_=X§+§F@4TAE�]HKA\�wFC_��\�GSWS FCHGM¶�Y+GSq Y�E WS FC4TAEeW[CHGS�jY�KAIXWSTVY�E0��GJY+R+GJI+d2��W[Y
R+C	EFCHG�IXW[CvTAE�TVWSTAI+K�I+E�w ��Y�\�E�w�IXGS�0]^Y�E�w�TAWSTVY�E��H>½b�]^C	EeW[GJI+K»I+�[�jC	]^W_TA�MWS �C4w�CHª�E�TVWSTVY�E Y+�cI+E \F�&w�IXW[C
��GJY?]^C	w�\�GSCy��Y+G*WS FC�p*tvs���I+]SqXIXR+C+> �h �T��6TAE�]HKA\�wFC	�&WS FC�TAE��[WSI+KAK�IXWSTVY�EDY+�FW[C	�[W(�S\�TVW[C	�9��Y+G(�STAEFR�KACy]HI+�[C	�(I+E�w
ª � C	w²WSTAd_C��jCHGJTVY w��hI+E�w�]^Y+GSGSC	�S��Y�E�w�TAEFR_�+CHGJTAª�]HIXWSTVY�Ev��I+]SqXIXR+C	�NIXW�¼»�«tv� ��>�b � � ��� � L *Eh�*�6 *�	 � *
h�� 6 3�
 * ��& � � ��� ��� � *»TA�fI+KA�[Y_��KAI+E�EFC	w&> �(TAE�I+KAKV���FWS �C��hQ�ZFt½Q¹¶�C$�Fs �STVW[C�x�¶h¶f¶�> ]^Y��Sd_YXs d_Y wFC	KÊ>�Y+GJRez
¶fT�KAK ��C�w�C	�STVR�EFC	w¯I+E�w�TAE��[WSI+KAKAC	w±IXWcµc�Dt�Zj>
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Domain Size

Grid Spacing (horiz ontal)

Number of Layers

Time Step and Integ ration Scheme

234 x 272 gridpoints

0.0625°  ( 7 km )

32

40 sec,   3 timelev el split−explicit

External Analyses

Initial State

Lateral Boundary Co nditions

Initial Time of Mod el Runs

Forecast Range

None

Interpolated from G ME, initialization by DFI scheme

Interpolated from G ME at 1 hour interv als

00 UTC

48 hrs

Status Preoperational sinc e 1 Feb  2000

Hardware CRAY T3E ( using 64  of 256 processors )
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Domain Size

Grid Spacing (hor izontal)

Number of Layers

Time Step and Integ ration Scheme

325 x 325 gridpoint s

0.0625°  ( 7 km )

35

40 sec,   3 timelev el split− explicit

Status

External Analyses

Initial State

Lateral Boundary Co nditions

Initial Time of Mod el Runs

Forecast Range

Operational since 1  Dec 1999

SST (00 UTC),  snow  depth (00, 06, 12,  18 UTC)

variational soil mo isture analysis (12  UTC)

Nudging data assimi lation cycle,  no i nitialization

Interpolated from G ME at 1 hour interv als

00 UTC,   12 UTC,   18 UTC

48 hrs

Hardware CRAY T3E  ( using 40 0 of 812 processors  )

�(TVR�\FGSC2@+@X� ! ��	 � ��� 6 ��3 ����	 �ih 3�
�* ��& ��3 � � �

O 9�,19 ] ( (W.=2�.?;?9�,1.E$'&
b»Wf}h�´}+��I_]^Y�d2��GSC	 FC	E��JTV�+C�w�IXWSI_I+�S�ST�d2TAKAIXWSTVY�E4�[� �[W[C	dL��Y+Ghp*t8 �I+� �jCHC	E¯TAE��[WSI+KAKVC	w&>(��C	�STAwFC	�hWS FC
I+E�I+KA�?�ST�� �?�MY���[CHGS�XIXWSTVY�E�I+K Ee\�wFR�TAEFR �XWS FGSCHC»C � W[CHGJE�I+KFI+E�I+KA�?�[C	�©IXGJC�G�\�E&�9IN�[C	ID�S\�GS��I+]^C»W[C	d_�jCHGJIXWS\�GSC
x�Z�Z �cz�I+E�I+KV� �STA�Nx:§+§2Ã �c�hz ��I2�JEFY�¶ w�CH��WS ¯I+E�I+KV� �STA�Nx:§+§���§�`��*@	=_I+E�w0@ �_Ã �c�hz�I+E�w¯I��XIXGJTAIXWSTAY�E�I+K
�[Y�T�K6d_Y�TA�[WS\�GSCNI+E�I+KV� �STA��x:§+§�Ã �c�hz �F¶c �TA]J 4¶»I+� ��GSY�\FR� eWhTAEnW[Y_Y+�jCHGJIXWSTAY�E��hTAEvt²IXGJ]J �=X§+§+§ >
�h �C�w�IXWSI±I+�S�STAd�TAKAIXWSTVY�E��»��Y+G�WS FC�d_Y wFC	KA�DBNt²¼ I+E�w�p�t���GSY ]^CHC	w²I+�c��IXGJI+KAKAC	K9�[W[GSC	I+d��f¶f �TA]J ²IXGSC
]^Y�\F��KVC	w½Y�E�KV�v� TAI±WS FC �jY�\�E�w�IXGJ��w�IXWSI �DWS FC�BNt²¼ ��Y+GSC	]HI+�[WS����GSY�d·WS FC_R�KVY��I+K©w�IXWSI¯I+�S�STAd�TAKAIXWSTVY�E
W[Y±R+C	EFCHGJIXW[C�I2ª�G��[W«R�\FC	�S�c��Y+GcWS FC�T�EnW[CHGJd�TVW[W[C	EnWDBNt�¼ Q�¤«I+E�I+KA�?�ST��h�S]J �C	d_C¬IXGJC�\��[C	wvW[Y~R+C	EFCHG�IXW[C
p�t �jY�\�E�w�IXGS��w�IXWSI2��Y+GhWS �CM]^Y�EnWST�Ee\FY�\��hEe\�wFR�TAEFR_I+�S�ST�d2TAKAIXWSTVY�E4�[W[GJC	I+d�Y+�(p*t x:�[CHC �(TVRF>f@	=�z�>

�(TVR�\FGSC2@	=?��� � � ���3 � � . .���� � 0 ��3 ����	Mh���6 � &^N ��	  ��&

��Ä©ÅFÆNÄ�Ç��JÈ*
JÉ �S�Ê���	Ë9Ç��?Ì*Í



� Ä �	��Ë������ �n���rÉ�� � �rÉ � ������� �n��
 .�¸

� c D*+�98,/.E$'&B9';�(*A dUD H�03;ED
�h �ChY+�jCHGJIXWSTVY�E�I+K��J]J FC	w�\�KVChTA�y�[W[G�\�]^WS\FGSC	w �?�_w�IXWSI�I+�S�JTAd2TAKAIXWSTAY�E���Y+G�B�t�¼¡CH�+CHGS�_�ST �_ FY�\FG����nTÊ>�C+>(��Y+G
§+§��?§�`���@	=DI+E�w4@ �DÃ�����>rµcY�¶�CH�+CHG4�?WS FC«p*t�w�IXWSINI+�S�STAd�TAKAIXWSTVY�E�TA�(TAd_��KVC	d2C	EnW[C	w¬¶fTVWS ¬ID]^Y�EnWST�Ee\FY�\��
]^� ]HKVC�Y+�ya$s  FY�\FGcI+�S�STAd2T�KAIXWSTVY�E±GJ\�E��	>�BNt�¼´TA�»ª�G��[Wh�[WSIXGSW[C	w�¶fTVWS ¯I2�S �Y+GSWhw�IXWSI�]H\�W¦s�Y��½WST�d_CNY+�y=_ 
@^�2d2T�E�W[Y�GJ\�E±I2|��� FY�\FGJ����GSC	w�TA]^WSTVY�E½x�C	IXGJKV��G�\�E�z �jY+WS ±��Y+Gh§+§¬Ã �c��I+E�w½@	=¬Ã�����> �h FC���Y+GSC	]HI+�SW
��GSY�d WS �TA�cC	IXGJKV�¯GJ\�E�Y���CHG�� �jY�\�E�w�IXGS�4�rI+KA\�C	�h��Y+GcWS FC�p*t¾��Y+GSC	]HI+�SWH>c�  FC	E²WS FC�p�tÁ��Y+GJC	]HI+�[W� �I+�
]^Y�d_��KVCHW[C	w=�FWS FCNd2I+TAE~GJ\�E��¥Y+�©BNt�¼�IXGSCN�[WSIXGSW[C	w4¶fTAWS ±aX 4��§�d2TAE4w�IXWSI�]H\FW¦s�Y��½WSTAd_C�W[Y2I+]J �TVCH�+C�I
@�|$�2 ~��Y+GJC	]HI+�[WH>¥b�EFY+WS FCHG»���M ±��GJC	w�TA]^WSTVY�E�Y+� �jY+WS ~d_Y wFC	KA��TA����CHGJ��Y+GJd2C	w�IXWN@ �MÃ �c� ¶fTVWS ~I�w�IXWSI
]H\FW¦s�Y���WSTAd_C�Y+�9��Y�\FG» FY�\FGJ�H>©��C	�STAw�C	�¥WS FCD��Y+GSC	]HI+�[W«d_Y wFC	KA��� I�¶�I��+CN��GSC	w�TA]^WSTAY�E��S\�TAW[C�]^Y�d_��GJTA�STAE�RMI
R�KVY��I+K&I+E�wvI_KVY ]HI+K&�[C	I_�[WSIXW[CMd2Y?wFC	Kyx�BMZFt I+E�w¯p�ZFt½z�TA�»GJ\�E±Y+�jCHGJIXWSTVY�E�I+KAKV�+> �(TVR�\FGSC2@	a¬R�TV�+C	�fI+E
Y$�+CHGS�?TACH¶ Y+�(WS FC�Y+�jCHGJIXWSTVY�E�I+K&�S]J FC	w�\�KVC+>

�(TVR�\FGJC�@	a?� # � *-6 ��3 ����	 � 0/3 ��� *43 � �-0 * �ih 3�
�* h���6 * � � .-3 � �  *-0 . � &^N�� ��&�� � %�& ��	  �/%�& ��3 � � �

��Ä©ÅFÆNÄ�Ç��JÈ*
JÉ �S�Ê���	Ë9Ç��?Ì*Í



� Ä �	��Ë������ �n���rÉ�� � �rÉ � ������� �n��
 . o

" $'2Qc�0J,SD*+_6 eJ(�, D*2
b �jY$¶�CHGS�:\�K ! 6 � � ��� N ` �OVWV�w�TA�[W[GJT	��\FW[C	w2d_C	d_Y+GJ��t���� x:d�I+�S�STV�+C	KV�_��IXGJI+KAKVC	KF��GSY?]^C	�J�[Y+GJ��zy�[�?�SW[C	d
TA�»WS �C�d2I+TAE4Ee\�d �jCHGh]^GJ\�E�]J FCHGhIXWh}«� }¬> �h �TA�»]^Y�d_��\FW[CHGh]^Y�E��JTA�[WS�»Y+�y|X¢+=_IX����KAT�]HIXWSTVY�E4�¥¼¥��x���GSYXs
]^C	�S�JTAEFR¯C	KVC	d_C	EeWS���(=X§¯¶fTVWS 0§ >PO�BN���?W[C��y|+|X=4¶fTVWS  @	=�vt²���eW[C~Y+��d2C	d_Y+GS��z ��@	=¯]^Y�d2d�I+E�w0�¥¼����
I+E�w @	=0Y+��CHG�IXWSTVY�E �¥¼��H>¡¼�I+]J ���¼  �I+�2I0E�Y�d2TAE�I+K��jC	IXq �jCHGS��Y+GJd2I+E�]^C4Y+�¬@X>P={B
�(KVY+� �r��x � Y�IXW¦s
TAE�R��jY�TAEeW�Y+�jCHGJIXWSTVY�E����jCHG2�[C	]^Y�E�w�z <«��Y+G2Wu�e��TA]HI+K«�f� � ��GSY+R+GJI+d2�2I0�J\��[WSI+TAEFC	w �[�jCHC	w Y+�DEFC	IXGJKV�
`r��B
�(KVY+� �r�N �I+���jCHC	E²GSC	I+KATVUHC	w½\��JTAEFR�I+KAK�IX����K�TA]HIXWSTVY�E��¥¼¥�	>D�¥GSY+R+GJI+d2d2C	�cG�\�E�E�TAE�R2Y�E�WS FC_�»GJI	�
�faX¼g\��[C_�[WSI+E�w�IXGJw0t��¥¤�x:d_C	�J�SIXR+C_��I+�S�ST�EFR¯TAEnW[CHGJ��I+]^C$zcGSY�\�WSTAEFC	��W[Y¯C � ]� �I+EFR+C�w�IXWSI ��CHWu¶�CHC	E WS FC
��GJY?]^C	�S�SY+GJ�H>
b % � � #$6�� � ��	 �OVUVWV4�[� �[W[C	dÁ¶fTVWS  = �´@	`²��GSY ]^C	�S�[Y+GJ�4�h@	`?>�� BD���eW[Cvd_C	d2Y+GS�{I+E�w =+a+a�|0BD���?W[C
w�T��[q �[��I+]^C0x:]^Y�EFª�R�\FGJC	w I+�¬�:I+TAK s �SI��+C4cbf¤¦}��S�?�[W[C	d±z�TA�¬\��[C	w¡I+��w�IXWSI��[CHGS�+CHG	>½bcK�K¥Y���SCHGS�rIXWSTAY�E��
x:�»Ã �� ]^Y?wFC$z�I+E�w±d_Y wFC	K�GSC	�S\�KVWS��x�BDh¤¦�D@D]^Y?wFC$z�IXGSCD�[W[Y+GSC	w4TAE~ e\�R+C # L � !�� N w�IXWSI ��I+�[C	�H> �FY+G
C �FI+d_��KVC�� Y�EFCMBNt²¼ ��Y+GSC	]HI+�[W»GJ\�E±\F�4W[Y¯@�|$�2 ±��GSY w�\�]^C	��d_Y+GSC�WS �I+E0@	=_BD���eW[CNY+�9w�IXWSI���I+E�w±Y�EFC
p�t ��Y+GSC	]HI+�SW�\F�MW[Yf���c MI��jY�\FW*O�BD���eW[C+> �h FC�w�I+TAKV�D�f� ����GSY w�\�]^WSTVY�EDC �F]^CHC	w��*��§DBN���?W[C�Y+� w�IXWSI >
bcGJ]J �TV�?T�EFRcY+��WS FC«�f� � w�IXWSINT�� ��I+�[C	w�Y�E � & � % %�x:bcGJ]J �TV�rI+K�t²I+E�IXR+C	d_C	EeW¥I+E�w2Z?W[Y+G�IXR+CcZ?�?�SW[C	d~z
¶fTAWS ¯I���Y�\�Wc|XO �h���eW[CMY+��w�IXWSI2Y�Evf¼�}«��Q�QD}£]HI+�S�SCHW[W[C	�H>�t�Y��[Wh��GJC^s¥I+E�w¯�jY��[W¦s���GSY ]^C	�S�ST�EFR �FKATVq+C
Y���SCHGS�rIXWSTAY�E�wFC	]^Y w�TAEFR½I+E�w R+GJIX�� �TA]H���¥TA���jCHGS��Y+GJd_C	w¡Y�E �[YXs ]HI+K�KVC	w >�Y+�jCHGJIXWSTVY�E�I+K«�[CHGJ�+CHGJ��>2�»I % � �
#$6 � � ��	 �OVWVWV��[� �[W[C	d ¶fTVWS  ��� @^����GJY?]^C	�S�SY+GJ��I+E�w±`?>A@��g|e>P¢�BD���?W[C�Y+�6d2C	d_Y+GS�+> �(TVR�\FGSC¬@^��R�TA�+C	�
I+E�Y��+CHGS� TVCH¶ Y+��WS FCM �IXGJwF¶»IXGSC�]^Y�EFª�R�\FG�IXWSTVY�EvIXWf}«� }¬>

�(TVR�\FGSC2@^�F� �$6 *1.�*�	 3 � ��	 � ��� 6 ��3 � ��	 �ih 
�� 6  ,�� 6 * ��3 � � �
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Y+�jCHGJIXWSTVY�E�I+Kyd_Y wFC2IXW�@^�vq d R+GJTAw0�S��I+]HTAEFRF>-�h �C_GSY+WSIXW[C	w K�IXW¦s KVY�E ]^Y?Y+GJw�TAE�IXW[C	��Y+��WS FC~KVY�¶�CHGMKVCH��W
I+E�w�Y+�cWS FCv\����jCHG¬G�TVR� nW2]^Y+G�EFCHG2Y+��WS FCvTAEeW[CHR+GJIXWSTVY�E�wFY�d�I+TAE IXGSC{x� �³���PO�
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	z_I+E�w
x��� @	`�P=+O 
 � � ��
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 z �nGJC	�[�jC	]^WSTV�+C	KV�+> �(TVR�\FGSC�@	ON�J FY�¶f�yWS FChY+GSY+R+GJIX�� n��Y+��WS �TA�yd_Y wFC	KFwFY�d�I+TAE&>
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 � �ih 3�
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Domain Size

Grid Spacing (horiz ontal)

Number of Layers

Time Step and Integ ration Scheme

95 x 113 gridpoints

0.125°  ( 14 km )

35

80 sec,   3 timeleve l split−explicit

External Analyses

Initial State

Lateral Boundary Co nditions

Initial Time of Mod el Runs

Forecast Range

None

Interpolated from G ME, initialization by DFI scheme

Interpolated from G ME at 1 hour interv als

00 UTC

48 hrs

Status Preoperational sinc e 1 Feb  2000

Hardware CONVEX  ( using 14 of 16 processors )

�(TVR�\FGSC2@	`?� ! ��	 � ��� 6 ��3 ����	 �ih 3�
 * ��& ��3 � ( & %
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< ! � 5¹�n�$�e�63�m~,�!	! � ���'9#X,�)r/x�
JMN ��� ��0 � ��&�*�3�* � % , � . . P
�h �CMp6Y+qXI+K sut�Y?wFC	K�K6GJ\�E��«Y�E�I~�c¼»�gZ��NO���K�I+]^C	w�IXW�WS FC¬Z?¶fT��S�c��C	EeW[GSCM��Y+GDZF]HTVC	EnWSTAª�]���Y�d_��\FWSTAEFR
x��hZ��hZ�z¥TAE¯t�I+E�E�YF>¥}D\FGJTAEFR�WS FCDY+�jCHGJIXWSTVY�E�I+Kj��Y+GSC	]HI+�[WSTAE�R��JKVY+WS�»WS FCMZ��NOMC	EeW[CHGJ�hw�C	w�TA]HIXW[C	w4d_Y wFC+�
` �»��Ãc��IXGSC4WS FC	E GJC	�[CHGS�+C	w ��Y+G¬WS �C4d2Y?wFC	K»TAEeW[CHR+GJIXWSTVY�E �f@±��Y+G_WS FC¯TAEeW[CHGS�jY�KAIXWSTVY�E Y+�fWS �C4T�E�TVWSTAI+K
I+E�w½KAIXW[CHG�I+K ��Y�\�E�w�IXGS�4ª�C	KAw��f��GJY�� TAwFC	w"�e��}«�´}¬> �h �C¬Y+�jCHGJIXWSTAY�E�I+K*�J\�TVW[C�TA�D�[W[CHCHGSC	w �?�vWS FC_p*t
�(I+]SqXIXR+C+> �h �TA�«T��«I2�[CHWhY+�(�S]^GJTV��WS�»GJ\�E�E�T�EFR�Y�E�Z Ãc�g¶�Y+GSq?�SWSIXWSTVY�E��H>

� c D*+�98,/.E$'&B9';�.=&�,SDCI +C9�,/.�$-& H)$-2:9<.=& $'4��aF
�h �CfwFY�d2I+TAE�C � W[C	E�w��¥��GJY�d7a+O?>A@+@c��su¢?>Pa+aM¼´x:KVY$¶�CHG�KVCH��W�z�W[Y�O�|e> §�a�� =+a?>���@c¼´x:\����jCHG©GJTVR� eW�z�> �f �TA�
wFY�d�I+TAE�T���]^Y$�+CHGSC	w �?�MIcR+GJTAw�Y+��a�+O ��a+=+O���Y�T�EnWS��¶fTVWS �ID FY+GJTVUHY�EeWSI+K?GSC	�[Y�KA\FWSTAY�EMY+��|fq d x:�SCHC ��TAR�\FGSC
@�|+z�>��h FC ��Y+G�wFCHGJ��IXGSC���KAI+]^C	w ��GSCH�rI+KAC	EnWSKV��Y��+CHG��[C	I²TAE0Y+GJwFCHGMW[Y�GSC	w�\�]^C�EFCHR�IXWSTV�+C±TAEnW[CHGJ��CHGSC	E�]^C	�
R+C	EFCHG�IXW[C	w²IXWhWS �CNW[GJI+E��STVWSTAY�E4UHY�EFC�Y+�(WS FC�Y+GSY+R+G�IX�� �TVC	�»Y+�(WS FCMw�GJTV� TAEFR�d2Y?wFC	K�x�BNt�¼»z»I+E�wvp�t >

�(TVR�\FGJC2@�|e�	��& ��	 3�* � 6 ��3 � ��	 ���� ����	 � .4*  ��3 &�*43�* � % , � . .

� D*+-,/.EAC9'; A	$ $-+�H�.=&B9�,SD*(
¤¦E4Y+�jCHGJIXWSTVY�E�I+K&d_Y wFCDWS FC�d_Y wFC	K�GJ\�E���¶cTVWS 4�nO�KVCH�+C	KA�»�+CHGSWST�]HI+KAKV�~w�TA�[W[GJT	��\FW[C	w~I+�«�J FY�¶fE¯T�E���TAR�\FGSC
@ �?>
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Vertical coordinates:
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�(TVR�\FGJC2@ �?� H *-6-3 ��� � 0 �� .-3 6��� � 3 ����	 �ih 0 *�
�*-0 . � .4*  ��3�&�*43�* � % , � . .

K 9'+�H�T 9'+�D�9'&�H A�$-2:2 03&J.�A�9�,1.E$'&J(
�h �C�]^Y�d_��\FWSIXWSTVY�E�I+K&¶�Y+GJq±Y+��WS FCMp�t �J\�TVW[C�TA�«d2I+E�IXR+C	w �?�¯a��S�?�[W[C	d��H�
s»ZFÃc�¹¼�aX§+§+§ IXW�tvCHW[CHYvZ?¶fTA�J� x:]^Y�E�w�\�]^W���w�TA�J�[C	d2TAE�IXWSTAY�E�z
s»ZFÃc�¹¼�`X§+§+§ IXWD�hZ��hZ x��jY��[W[��GJY?]^C	�S�JTAEFRez
s���¼�� Z��DO IXWD�hZ��hZ x�BNt²¼�=Xp�t9�jp*t���p9��}Nt�z
�(TVR�\FGJC @	¢¡�S �Y�¶f�4WS FC½��GJC	�[C	EnW¯]^Y�EFª�R�\FGJIXWSTVY�E´Y+�� �IXGJwF¶»IXGSC�I+E�w´]^Y�d�d�\�E�TA]HIXWSTVY�E \��[C	w´��Y+G¯WS FC
Y+�jCHGJIXWSTVY�E�I+K6IX����KAT�]HIXWSTVY�E4Y+��p�t >
O 9�,19 � $T
�(TVR�\FGJCM=X§2�[q+CHWS]J �C	�cWS �C�w�IXWSI � Y�¶gY+�(WS FCNY+�jCHGJIXWSTVY�E�I+K6�S�?�[W[C	dv>
�aF cU9 A��9-IJD
�h �C�Y+�jCHGJIXWSTVY�E�I+K*�S\�TVW[C�TA�cwFGJTV�+C	E"�?��f+p*t �(I+]JqrIXR+C*f���I~�[Y+��W ¶»IXGSC_wFCH�+C	KVY+�jC	w�IXWDt�CHW[CHY²Z?¶fT��S�H>h¤®W
 �I+�cI�d_Y w�\�K�IXGh�[W[GJ\�]^WS\FGJCMI+E�wvTA�c]^Y�d_�jY��[C	w��?��OX§±��s �J FC	KAK&�S]^GJTA��WS�H>¥¤®Wf]HI+E���CMC �?C	]H\FW[C	w�TAE¯WS �GSCHC
w�T ��CHGSC	EeW�d_Y wFC	�H��Y+�jCHGJIXWSTAY�E�I+K5�6W[C	�[W�I+E�w0�jCHGJ�[Y�E�I+K©d2Y?wFC+>�¤®E0Y+�jCHGJIXWSTAY�E�I+Kyd_Y wFC_��GSCH��GSY?]^C	�J�STAEFR �
p�tÂI+E�w���Y��SW[��GSY ]^C	�S�STAEFR IXGSC²G�\�E�E�TAE�R½]^Y�E�]H\FGSGSC	EeWSKV� <c¶»IXGJE�TAE�R��~I+E�w C � TAWS�±IXGJC²W[GJI+E��Sd2TVW[W[C	w W[Y
Y+�jCHGJIXWSTAE�R_¶f �TA]� ¯ �I+�«WS FC��jY��S�JT	��TAKATAW �_Y+�(d2I+Ee\�I+K6TAEeW[CHGS�+C	EnWSTAY�E&>
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�(TVR�\FGSCM=X§ � � ��3 � � � , �ih 3�
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��TAR�\FGSC�= @X��� ��� *+3 � �-0 * �ih 3�
�* � � *-6 ��3 ����	 � 0 . � � 3�* ��3/&)*�3�* � % , � . .

` +�$8H�0�A-,/(
s�=$s } ��KVY+WS�H�©��GJY?w�\�]^C	w)�?�vtvCHW[¨DTVCH¶ CH�+CHGJ��`� FY�\FGJ�
s�b�E�TAd�IXWSTVY�E��H�©µcY�\FGJKV�4KVY?Y+���»��GSY w�\�]^C	w4¶fTAWS 4¤®}Dp
s���I���KVC	�4�FC �?W[GJI+]^WS�cY+��WS FCMd_Y wFC	KjY�\FW[��\�WhTAE¯w�T �jCHGSC	EeW«��Y+GJd�IXWS�
s��*GJI$º[C	]^W[Y+GJTVC	�
s»�»Y�E�]^C	EnW[G�IXWSTVY�E��h��GSY�dLp*�¥}Nt�d_Y?w�\�KVC
� .?2�D#,19 � ;�D
�h �C��jY��[W[��GSY?]^C	�J�STAEFRDTA�(w�TV� TAwFC	w¬TAEeW[YDIDWST�d_C«]^GJTVWSTA]HI+K I+E�w_INEFY�E¬WSTAd2C»]^G�TVWSTA]HI+K?��IXGSWfx:�[CHC �(TVR�\�GSCh= @�z�>
}D\FGJT�EFRfWS FC�ª�GJ�[W*��IXGSW�WS FC�]^G�\�]HTAI+Ke��GSY w�\�]^WS�6��Y+G©tvCHW[CHY�Z?¶cTA�S�6TAEeW[CHGJE�I+K?]HKATVC	EeWS�»x:d2I+TAE�KV�D��Y+GSC	]HI+�[W[CHGJ��z
IXGSC�R+C	EFCHGJIXW[C	w4I+E�w~w�TA�S�SC	d2TAE�IXW[C	w&>(}D\FGJTAE�RNWS FCc�[C	]^Y�E�w���IXGJW¥WS FCcGSC	d2I+TAE�T�EFRN��GSY w�\�]^WS�¥��Y+G�TAEnW[CHG�E�I+K
I+E�w�C � W[CHGJE�I+K(]HKATVC	EeWS�DIXGSC_]^GSC	IXW[C	w&>MbcGJ]� �TV� TAEFR~I+E�w��SWSIXWSTA�[WSTA]H��WSIXq+C_��KAI+]^C�IXWDWS FC��+CHGS��C	E�w�Y+��WS FC
WSI+�[q�>
� D*+�. � A�9�,1.E$'&
�h �CNY�\FW[��\FW«Y+�(WS FCMt�Y?w�C	K6\�E�wFCHGJR+YeC	�«WS �GSCHC�w�T �jCHGSC	EeW«W �?��C	�hY+���+CHG�TVª�]HIXWSTVY�E&�

; Z \FGS�:I+]^C��+CHGJTAª�]HIXWSTVY�E&� �h FC��S\FGJ��I+]^C���IXGJI+d_CHW[CHGJ�cIXGSC�]^Y�d2��IXGSC	wvW[Y±d_C	I+�S\FGJC	d_C	EnWS�cWSIXq+C	E"�e�
�[� EFY+��WSTA]HI+K&I+E�w�I+\FW[Y�d2IXWSTA]��SWSIXWSTVY�E��H>

; Ãf����CHGhI+TAG«�+CHGJTVª�]HIXWSTVY�E6�y�+CHGJTVª�]HIXWSTAY�E¯Y+�*WS �CMd_Y wFC	K&IXR�I+TAE��[Wcd_C	I+�S\FGSC	w4G�I+w�TVY��[Y�E�w�C�I+�S]^C	EnWS�

; �»KVY�\�w��+CHGJTVª�]HIXWSTAY�E&�«�+CHGJTVª�]HIXWSTAY�E�Y+�yWS �C¬d_Y wFC	K�]HKVY�\�w�T�EFC	�S� ��I+�[C	w�Y�E0t²¼ �h¼»Q�Z b �g�?T��ST	��KVC
TAd2IXR+C	�
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¶fT�EnW[CHGhWS �I+EvTAE¯�S\�d�d_CHG	>
�0C4I+KA�[Y�]^Y�d_��IXGSC	w WS FC�w�I+T�KV�0d2I+� T�d�\�d¿Y���[CHGS�+C	w �rI+K�\FC2¶fTVWS  WS FC���Y+GSC	]HI+�[W¬Y�EFC��(GSCHR�IXGJw�KAC	�S��Y+�
WS FC�]^Y+GSGSC	�[�jY�E�w�C	E�]^C �jCHW ¶�CHC	E´WS FC��[WSIXWSTVY�E´I+E�w WS FC�R+GJT�w �jY�TAEnW�¶f FCHGSCvWS �CH� ¶�CHGSC²GSC	�[�jC	]^WSTV�+C	KV�
GSC	]^Y+G�wFC	w&> �h �T��¥¶»I+�»wFY�EFC�W[Y�d2C	I+�S\FGSC�WS FCDGSC	I+KATA�Jd Y+�9WS �C�p�t³��Y+GJC	]HI+�[W���WS �IXW»TA�» FY�¶ GSC	I+K�TA�[WSTA]cIXGSC
WS FCc��GSC	]HTV��TVWSIXWSTVY�E2d2I+�FTAd2I���GSY w�\�]^C	w �?�2p*t{>.�h �ChGSC	�S\�KAWS�y�S FY$¶´I�d_Y+GSChGSC	I+K�TA�[WSTA] �jC	 �I��?TAY�\FGyY��+CHG
WS FC�t²IXGJ]J �CNGSCHR�TVY�E=� ¶f FCHGJCcWS FCD��Y+GSC	]HI+�[Whd2I+�FTAd2I¬wFY_EFY+W»C �F]^CHC	w¯�STVR�E�TVª�]HI+EnWSKV��x:K�TVq+CcWS �CH�~wFY�Y��+CHG
¼�d2TAKATAI�fY�d2IXR�E�Inz�WS FCMY���[CHGS�+C	w¯Y�E�C	�H>
�h �C»�SC	]^Y�E�w2d_CHWS FY w�¶�Ch\��[C«TA�©]HI+KAKVC	w¬��\�E�]^WS\�I+KÊ>�¤uW©TA�©IN�SW[GJTA]^W[CHGyd_CHWS FY w_TV��]^Y�d_��IXGSC	w�W[YNWS FChIXGJC	I+K
Y�EFC���jC	]HI+\��SC�TVW�TA�9�[C	E��STVWSTV�+C�W[YcCHGSGJY+GJ� �jY+WS ¬TAE�WS FC�d2IXR�E�TVWS\�wFC�I+E�w�TAE�WS �C�KVY ]HIXWSTVY�EMY+����GSC	]HTV��TVWSIXWSTAEFR
�[W[G�\�]^WS\FGSC	�H>"�h FC���\�E�]^WS\�I+K©�+CHG�TVª�]HIXWSTVY�E¡TA���jCHGS��Y+GJd_C	w(�e� ]^Y�d2��IXGJTAEFR²WS FC~w�I+TAKV�½�rI+K�\FC2GSC	]^Y+GJw�C	w
IXW�C	I+]J  �[WSIXWSTAY�E ¶cTVWS  WS FC~Y�EFC±��Y+GSC	]HI+�SW¬IXW�TVWS�¬]HKVY��[C	�[W�d_Y wFC	KyR+GJT�w �jY�TAEeWH>��h FC±]^Y�d_��IXGJTA�SY�E ��Y+G
C	I+]� ²�[WSIXWSTAY�E�IXWfw�T ��CHGSC	EeW«��GSC	]HTA��TVWSIXWSTVY�E4WS FGJC	�S FY�KAw��Nx�¶�C�\��SC	w0@Hd2d �rw�I�����OXd2d �rw�I	���*@H§+d�d �rw�I	���
=X§+d2d �rw�I	���MOX§+d2d �rw�I	��z±��GSY w�\�]^C	�4I�` ��` ]^Y�EnWST�EFR+C	E�]^�´WSI���KVC���¶f �TA]�  TA�±WS FC	E GSC	w�\�]^C	w �c��Y+GvI
R�TV�+C	E4WS �GSC	�S FY�KAw �nW[Y_I_= �F=¬�+C	��x�CH�+C	EeWfI��jY��+CDWS FGJC	�S FY�KAw�z �rE�Y�x�CH�+C	EnW �jC	KVY$¶�WS FGJC	�S FY�KAw�z¥]^Y�EeWSTAEFR+C	E�]^�
WSI���KAC+> �h e\�����¶�CMY��WSI+T�EFC	w�d_Y�EeWS �KV�4WSI���KAC	�cIXWDw�T �jCHGSC	EeWhWS FGSC	�S �Y�KAw�������GSY�d�¶f �TA]�  ��TAI+�fI+E�w²�SY�d_C
I+]H]H\FG�I+]^��d_C	I+�S\FGJC	�����S\�]J �I+�cWS FCMµ�TVW�fIXW[C±x:µ��z ��WS FCMµ�TVW�fIXW[C�cI+TAE x:µ�fDz ��WS FC ��I+KA�[C¬bcK�IXGJd
cIXW[C4x � b��z ��WS �C �h FGSC	IXWNZ ]^Y+GSC~x ��Z�z»I+E�w�WS FCMµcC	TAwFq+C¬Z?q TAKAK9ZF]^Y+GSC~x:µNZ�Z�z�¶�CHGSC�]^Y�d2��\FW[C	w&>»}D\FC
W[Y�WS FC4�S]HIXGJ]^C4Ee\�d �jCHGMY+�h �TAR�  GJI+TAE���I+KAKyGJIXW[C	�MCH�+C	EeWS�_TAE{WS FC	�[C�¤®WSI+KATAI+E GSCHR�TVY�E����*¶�C4]HI+E�EFY+W¬R�TV�+C
GSC	�J\�KVWS�«��Y+GhWS FGSC	�J FY�KAw��» �TVR� �CHG«WS �I+E @H§+d2d �rw�I	�+>
µcY�¶�CH�+CHG4�©WS FC-��TAI+�N��Y+G �jY+WS 0GSCHR�TVY�E��MTA��I��jY�\FWMY�EFC2��Y+GMWS FC�@2W[Y @H§+d2d �rw�I	�0WS FGSC	�J FY�KAw��Nw�\�GJTAEFR
WS FC�I+\FWS\�d2E¯I+E�wv¶fTAEeW[CHGfd_Y�EeWS ���� �jC	TAEFR_KVC	�S�»WS �I+E{@NTAE¯�cY��+C	d �jCHG¬@	¢+¢+¢?>�}�\�GJTAEFR�WS FC	�[C�d_Y�EnWS ����
WS FCHGJC2TA�NI+KA�[Y¯I¯d¬\�]J 0KVY$¶�CHG �?b� �6I+E�w0I±d¬\�]�   �TVR� FCHG �cZ¡x:\F�0W[Yv§ >PO+O$s § >P`²IXW2@Hd2d"�*\F�½W[Yv§ >PO
IXWv@H§+d2d±zMI+E�w µNZ�Z´x:\F� W[Y0§ >P`���Y+G¯@4I+E�w @H§+d2d~z�TAE ��Y+WS ¡GSCHR�TAY�E����y]^Y�d_��IXGJC	w W[Y½WS FC¯�[��GJTAEFR
I+E�w~C	�[�jC	]HTAI+KAKA��WS FC��S\�d2d2CHG¥�S]^Y+GSC	�H> �f FCfd_Y��[W�GSC	d2IXGJqrI���KACh��C	IXWS\�GSCfY+�&Y�\FG���\�E�]^WS\�I+KF�+CHGJTVª�]HIXWSTAY�E=�
IX����IXGSC	EnW���Y+G��jY+WS ²GSCHR�TVY�E���IXW�I+K�K9WS FC¬�STVR�E�TAª�]HI+EnWcWS FGSC	�S �Y�KAw���x¦@�W[Y½@H§+d2d �rw�I��FzcTA��I~�S�?�[W[C	d�IXWSTA]
TAd2��GSY��+C	d2C	EnW�Y+� ��TAI+����� b� � �cZ2I+E�w2µNZ�Z�w�\FG�TAEFRDWS FCh¶f �Y�KVC«�+C	IXG�Y+�&p�t N� �½�+CHGJTVª�]HIXWSTVY�E=�eIX��IXGSW
��GSY�d WS FCN�S\�d2d2CHG�Y$�+CHGS��GSC	w�T�]^WSTVY�E���GSY��KVC	d2��Y�\FWSKAT�EFC	w�TAE~WS FC�Z?CH��W[C	d �jCHGD@	¢+¢+¢2�fQ�ZFt½Q d_CHCHWST�EFR
TAE¯��Y�KVY+R�E�I >
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¤¦E WS �C���GJI+d_CH¶�Y+GSq�Y+�NWS FC0�hQ�ZFt½Q³��GJYrº¦C	]^W��hWS �C²��GJC	]HTV��TVWSIXWSTVY�E���Y+GSC	]HI+�SW±Y+�NWS �C²p6Y+qXI+K sut�Y?w�C	KAK
��GSY�d �FC$��G�\�IXGS�vW[Y¯ �I+KV��}cC	]^C	d �jCHG�@	¢+¢+¢±¶»I+�D�+CHGJTVª�C	w½\��ST�EFR�WS FC�GJI+T�EFR�I+\FR+C�EFCHW ¶�Y+GSq�Y+��hCHR�TAY�EFC
��TVC	d_Y�EeW[C�<�WS �TA�h�J FY+GSW«GSCH�jY+GSWh�S\�d2d2IXGJTVUHCN�[Y�d2C�Y+�*WS �CMd2I+TAE4GSC	�J\�KVWS�»Y+�(WS �TA�»¶�Y+GSq�>
�h �Ch�+CHGJTVª�]HIXWSTAY�E2¶»I+�y��Y?]H\��SC	w_Y�E2��GJC	]HTV��TVWSIXWSTVY�E�]H\�d�\�KAIXW[C	w2TAE�=r�¬ FY�\FGJ�4����GJY�d ��@	=NW[Y �Na+`NTAE2WS FC
§+§��~GJ\�E&�6WS �TA��TAEeW[CHGS�XI+Ke¶»I+�(]J FY��SC	E_TAEMY+G�wFCHG(W[Y�GJC	d_Y��+Ch�[��TAE s \F����CHG�TVY?w �$I+E�w�I+KA�[Y �jC	]HI+\��[C«TVW(TA�*WS FC
d_Y��SW»T�d_�jY+GSWSI+EnW���Y+G�Y�\�G�Y+�jCHGJIXWSTAY�E�I+K���Y+GSC	]HI+�SWS�H> �h FC�Y���[CHGJ�rIXWSTVY�E�I+K�E�CHW ¶�Y+GSq±T��¥GSC	K�IXWSTV�+C	KV��wFC	E��[C��
¶f �TA]J 4I+KAKVY$¶ W[Y_GSC	�[W[GJTA]^W�WS FCNI+E�I+KV� �STA��W[Y_ FC	IXW[C	w¯G�I+TAEFR�I+\FR+C	�Nx�GSC	d_Y$�?T�EFR�Y���[CHGS�XIXWSTVY�E�I+KjCHGSGJY+GJ�»w�\FC
W[Y¬\�EFGSCHR�TA�SW[CHGSC	w_�SEFY$¶ �:I+KAKATAEFRDI+E�w2K�IXR+R+C	w��SEFY$¶ d_C	KVWST�EFRez �nI+E�w_W[Y�C � I+d�TAEFC«WS FCh��GSC	]HTV��TVWSIXWSTAY�E���IXW¦s
W[CHGJE�Y�E�a_w�T ��CHGSC	EeW«�[��IXWSTAI+K6GJI+EFR+C	�H�yWS �C��[WSIXWSTVY�Ev�jY�TAEeW�� WS FCM e�?w�GSY�KVY+R�TA]HI+K&]HIXWS]� �d_C	EeWS�¬x:��TVC	d_Y�EeW[C
¶»I+��w�TV� TAwFC	w²TAE @H§4�S\ �Fs wFY�d�I+TAE�����C	I+]J  I��jY�\FW�=X§+§+§¯q d�=~¶fTAw�C$zhI+E�w�WS FC�¶f �Y�KVC�GJCHR�TVY�E&>¬Z?CH�+CHG�I+K
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�[WSIXWST��[WSTA]HI+K��S]^Y+GSC	��¶�CHGSC�CH�XI+KA\�IXW[C	w=� �S\�]� �I+����T�I+��x:�hz � �h FGSC	IXW«Z ]^Y+GSC¬x ��Z�z �eµ�TVW�cIXW[C�cI+TAE�x:µ�fDz
I+E�w���I+KA�[CMb�KAIXGJd��Mx � bcDz ��]^Y�E��STAw�CHGJTAEFR2O���GJC	]HTV��TVWSIXWSTVY�E±WS FGJC	�S FY�KAw���x¦@ �PO��A@H§��P=X§��POX§¯d�d~z�>
` 03&�A-, 0 9'; � D*+W. � AC9�,/.�$-&

�h �C�I+d_Y�\�EnW»Y+�6��GJC	]HTV��TVWSIXWSTVY�E�Y���[CHGS�+C	w4IXW»C	I+]J ��[WSIXWSTVY�E±¶�I+�»]^Y�d_��IXGSC	w±¶fTVWS ~WS FCDY�EFCc��Y+GSC	]HI+�[W[C	w
IXWcWS FC�EFC	IXGSC	�[Wcd_Y?w�C	KjR+GJTAw s��jY�TAEeW��FI+E�w¯WS FC	Ev]^Y�EeWSTAEFR+C	E�]^�±WSI���KVC	�hI+E�wv�J]^Y+GSC	�h¶�CHGSC�]^Y�d_��\�W[C	w&>
��Y�E��STAwFCHGJT�EFR�WS FC_¶c FY�KVC��+C	IXG�I+E�w½WS �GSC	�S FY�KAw��cKVY$¶�CHGMWS �I+E{OX§¯d2d"�6�J]^Y+GSC	�MI+]� �TVCH�+C	w IXGSC2E�Y+W�\�E s
\��J\�I+KÊ�©WS FCHGSC�T��«EFY+WfI�GSC	d2IXGJqrI���KAC ��TAI+��x:� I��jY�\FWh§ >P¢�z«I+E�w4WS FC�Y+WS FCHGf�J]^Y+GSC	�fwFC	]^GJC	I+�[CM\�E�TA��Y+GJd�KV�
¶fTAWS ±T�E�]^GSC	I+�STAE�R���GJC	]HTV��TVWSIXWSTVY�E0x �cZ �g§ >Pa+a_IXW�@Hd�d�I+E�w4§ >P=+a_IXWf=X§+d2d~z�>��FY+GfTAEeW[C	E��[CD��GSC	]HTA��TVWSIrs
WSTVY�E±x � OX§+d2d �X=r�� �z ��WS FC¥d_Y wFC	K+Y$�+CHGSC	�[WSTAd�IXW[C	�(WS FC¥W[Y+WSI+K?I+d_Y�\�EeW�x:��¤¦bDZ � @X>PO�z ����\FW*EFCH�+CHGSWS FC	KVC	�J�
TVWhw�YeC	�hE�Y+Wh��GSC	w�T�]^W�WS �CM]^Y+GSGSC	]^WhWST�d_CMI+E�w4��K�I+]^C~x � bc�� § > �+=���µ�f�� § >P=�|+z�>
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b���GSCHR�IXG�w W[Y�WS �C~d_Y�EeWS �KV��W[GSC	E�w=���S\�d2d2CHGMTA� �?�½��IXG�WS FC2¶�Y+GJ�[C2WSTAd2C��*¶fTAWS  I+E Y$�+CHGS��GSC	w�T�]^WSTVY�E
IXW� �TVR� FCHGMWS FGSC	�S FY�K�w���x:��¤®bNZ ��=?>A@±IXW¬OX§�d2d~z �(I+E�w¡I+E{\�E.��TAI+�[C	w ��\FWM\�E�GSC	KATAI���KAC¬��Y+GSC	]HI+�[W¬��Y+G
¶�C	IXq���GJC	]HTV��TVWSIXWSTVY�E�x � bc �g§ >P`r�_IXW�@Hd�d~z�>�QDE�WS FCcY+WS �CHG» �I+E�w=� TAE�I+\FWS\�d2E~d2Y�EnWS ���WS FCDd_Y wFC	K
��GJC	w�TA]^WS�fKAC	�S�h��GJC	]HTV��TVWSIXWSTVY�E¡x�¶fTVWS ²I��Sd2I+K�K6EFCHR�IXWSTV�+C ��TAI+�cIXW�KVY$¶�CHG�WS FGSC	�J FY�KAw���z ��\FWh¶fTAWS �I�d2Y+GSC
GSC	I+K�TA�[WSTA]�w�TA�[W[GJT ��\FWSTVY�E x �cZ �7§ >Pa+a~IXW�@H§±I+E�w�=X§4d2d±z <�WS �T�� �jC	 �I��?TVY�\�Gc]HI+E½�S\FR+R+C	�[W�WS �IXWDd_Y wFC	K
�jCHGS��Y+GJd2I+E�]^C» �I+�(TAd_��GSY��+C	w¬TAE�WS FC�K�I+�[W*��IXGSW*Y+��WS FC��+C	IXG4�nI+KVWS FY�\�R� ��S]^Y+GJC	�©IXGSC«I+KA�[Y�R+YeY w�TAE�t²IXGJ]J 
I+E�wv��Y?Y+GfTAE4WS �CNª�GJ�[W«��IXGJW«Y+�(}�C	]^C	d �jCHG	>
"V9�, ASd)2�D*&�,/( � D*+�. � A�9�,1.E$'&

�h �C«Y���[CHGS�+C	w_I+E�w���GSC	w�TA]^W[C	w���GJC	]HTV��TVWSIXWSTVY�E¬¶�CHGSChI	�+CHG�IXR+C	w2Y��+CHG�C	I+]J �Y+��WS FC�@H§N�J\ �Fs wFY�d2I+T�E��(I+E�w
WS FC	E²]^Y�EnWST�EFR+C	E�]^�4WSI���KVC	�f¶�CHGSC ��\�TAKVW��F]^Y�E��JTAwFCHGJTAE�R¬C	I+]� ²I��+CHGJIXR+C	w��rI+K�\FC�I+�cI��STAEFR�KVCDY���SCHGS�rIXWSTAY�E=<
WS FC	�SC#f+I	�+CHGJIXR+C	w f��XI+KA\FC	��IXGJC2Y+��]^G�\�]HTAI+K©TAd_�jY+GSWSI+E�]^C_��Y+GM e� wFGSY�KVY+R�TA]HI+K(��Y+GSC	]HI+�[WS�4��I+E�w{d_Y+GSCHY��+CHG
WS �T��fIX����GJY�I+]J ²��GSY�� TAwFC	�f�S]^Y+GSC	�c¶f �TA]� vIXGSC�T�E�wFCH�jC	E�wFC	EeW«��GJY�d�d_Y wFC	K&GSC	�SY�KA\FWSTVY�E&>»b��fTVWf]^Y�\�KAw �jC
C � �jC	]^W[C	w=���S]^Y+GSC	�cIXGSC�R+C	EFCHG�I+KAKV� ��CHW[W[CHGfWS �I+EvTAE4WS FCM��\�E�]^WS\�I+Kj�+CHG�TVª�]HIXWSTVY�E&>
¤¦E0WS �TA�MI+E�I+KV� �STA�DWS FC�d2Y?wFC	Ky��CHGJ��Y+GJd�I+E�]^C_WS\FGJE��DY�\�W�W[Y �jC_GJIXWS FCHG�R+YeY w&� �cZ0TA��I+KV¶»I	� ��R+GSC	IXW[CHG
WS �I+E § >Pa+=�� ��\FW�WS FC¯d_Y��[W¬GSC	d2IXGSqXI���KVC±��C	IXWS\�GSC¯TA�MWS �IXW��J]^Y+GSC	�_wFC	]^GSC	I+�[C4�+CHGS�¡KATVW[WSKVC±IXW�WS FC± �TVR� 
WS FGJC	�S FY�KAw��	>y�»Y�E��STAwFCHG�TAEFR�WS FCDC	EeWSTVGSC_@	¢+¢+¢���WS FCHGJCDT���I��Sd�I+KAKj\�E�wFCHGS��GSC	w�TA]^WSTVY�E2Y+�9��GSC	]HTA��TVWSIXWSTVY�E½x:�
� § > |+|NIXW�=X§+d�d~z �.��\FW©WS FCh��Y+GSC	]HI+�[W�TA�©�+CHGS��GSC	KAT�I���KVC+�9µ�f´TA�yI��jY�\FW¥§ >PO�I+E�w � b��I��jY�\FWy§ >��Xs § >PO��
I+E�w WS FC_d_Y?w�C	K© �IXGJw�KV��CH�+CHG�d2IXq+C	� ��TVR4CHGSGSY+GJ�2x:I+KAK(Y+��WS FCv@	a¯]HI+�SC	�NY+����Y+GSC	]HI+�[W[C	w{��GSC	]HTV��TVWSIXWSTVY�E
� OX§+d2d�]^Y+GJGSC	�[�jY�E�w4W[Y2Y���SCHGS�rIXWSTAY�E��«Y+�©IXWfKVC	I+�[W�=X§+d2d~z�>
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�h �C��[C	I+�SY�E�I+K �jC	 �I	� TVY�\FG»TA�»�STAd2T�KAIXG¥W[Y�WS �IXWh�[CHC	E±��Y+G«WS FC���\�E�]^WS\�I+K��+CHGJTVª�]HIXWSTVY�E&>y}D\FGJTAE�R��S\�d�d_CHG
WS FC±d_Y wFC	Ky�[W[GSY�E�R�KV�0\�E�wFCHGSC	�SWSTAd2IXW[C_��GSC	]HTA��TVWSIXWSTVY�E=� ��\FW�WS FC���Y+GSC	]HI+�SW¬TA�MEFCH�+CHGSWS FC	KVC	�J�M\�EFGJC	KATAI���KVC
x:IXW¯@H§�d2d"�(� �N§ >P`+=²I+E�w � b���D§ > |?@�z <»TVW��J FY�\�KAw �jC�E�Y+WSTA]^C	w=�© FY�¶�CH�+CHG4�yWS �IXW¬TAE{WS FC	�[C±d_Y�EnWS ��
KAIXGJR+C�I+d2Y�\�EnWS��Y+��I	�+CHG�IXR+C	w ��GSC	]HTA��TVWSIXWSTVY�E�IXGSC�GJIXWS FCHG�TAE���GSC4:?\FC	EeWH> �h FCHGSC_IX���jC	IXGJ�DTAE�w�CHC	w�W[Y��jC
I+E½CH�+Y�KA\�WSTVY�E½TAE½d_Y?w�C	K9�jCHGS��Y+GJd2I+E�]^C¬WS FGSY�\�R� ²WS �C¬�+C	IXG���TAE½I+\FWS\�d2E�WS �CHGSC_TA�DKVC	�S����GSC	]HTV��TVWSIXWSTVY�E
��GJC	w�TA]^W[C	w¯¶fTAWS 4GSC	�[�jC	]^W«W[Y~�[��GJTAEFR¯x:� GSC	w�\�]^C	�h��GSY�d�I���Y�\�WM@X> §_W[Y�I��jY�\FWh§ > ��z � ��\FW»WS �TA�fwFYeC	�fEFY+W
I��jC	]^Wc�STAR�E�TVª�]HI+EeWSKV��µ�fgI+E�w��cZ �FI+E�wv�SW[GSY�EFR�KV�~GSC	w�\�]^C	� � b� x:IXWc=X§�d2d � bc��D§ >���@�TAE¯�[��GJTAEFR
I+E�w�§ >P=+¢2TAE¯I+\FWS\�d2E�z
^ D�I .E$'&B9'; � D*+�. � A�9�,1.E$'&

}D\FC2W[Y�WS FC2KVY�¶�CHGME?\�d ��CHGNY+�»w�IXWSI���WS FC2I+E�I+KV� �STA��Y+�»��GSC	]HTA��TVWSIXWSTVY�E½I	�+CHG�IXR+C	w{Y$�+CHG¬I+KAK©��TVC	d_Y�EeW[C
¶»I+�hGSC	�SW[GJTA]^W[C	w¯W[Y��SC	I+�[Y�E�I+K9d2C	I+E��hI+E�w¯W[Y�WS FGSC	�S FY�K�w��«EFY+W«R+GSC	IXW[CHG�WS �I+E @H§2d�d¯>
�h �CDd2Y?wFC	Kj�S �Y�¶f�»WS FC��JI+d_CN�Sd2I+KAKjEFCHR�IXWSTV�+C ��TAI+�»I+KVGSC	I+wF�±w�TA�S]H\��S�[C	w±TAE4]HIXWS]J �d_C	EeWcI+E�I+KV�?�JTA������\FW
WS �T��hIX���jC	IXGJ�»CH� TAwFC	EeWhIXWfKVY�¶�CHGfWS �GSC	�S FY�KAw���x:� �N§ > |X`2IXWcOXd2d±z <�EFCH�+CHGSWS FC	KAC	�S�«WS FC���Y+GSC	]HI+�[WcTA�«�+CHGS�
GSC	K�TAI���KVC��+¶fTAWS -� bc´I+KV¶»I	� �¥KVC	�S�yWS �I+E2§ >Pa�� I+E�w_WS �TA�yC �?��K�I+TAE��(WS FCf �TVR� ��rI+K�\FC	�©Y+� �cZ¬GSCH�jY+GSW[C	w²x �cZ
� § >��nO�z�> �*Y�GJC	TAEF��Y+GJ]^C¥WS �T��*]^Y�E�]HK�\��STVY�E=�+TVW�]HI+E �jC�EFY+WSTA]^C	w¬WS �IXW©I+KAKeY+��WS FC»��CH�+C	EnWS�yY+����GSC	]HTV��TVWSIXWSTVY�E
� =X§+d2d ¶�CHGSC«]^Y+GSGSC	]^WSKV�M��Y+GSC	]HI+�SW[C	w=��¶fTVWS �Y�E�KV�¬=h�:I+KA�[C»I+KAIXGJd2�«x�¶f �CHGSC�WS �C�Y���[CHGS�+C	w¬��GSC	]HTV��TVWSIXWSTVY�E
¶»I+�fI+Ee�e¶»I	� � @H§+d2d~z

��! - !V�(� �?#r,��()�F�$,�������� ����� �����5¹�&%*� �:���*#r�e)e,��(,���F�$,���� F�v�¬5 " � �
�

�4�?�*�?lF !
3&�e�!	���*�� � �?�y��#�� �[m~,:�����e# � � ��� * . � ��� �

J ��� ! ��	 3 6 � ��	  N ��� 6 ��
���3 � 6 * J1! & � L � � � *�	 ��
��=P P
�h �Ccp6Y+qXI+KjtvY wFC	KAK��+CHGJTVª�]HIXWSTVY�E~¶»I+��]HIXGJGJTVC	w2Y�\�W¥��Y+G�WS �Cc§+§+Ã �c��I+E�w�@	=XÃ �c��p6Y+qXI+K�t�Y wFC	KAK�G�\�E��
\��JTAEFR_WS FCMI��rI+T�KAI���KVC��[WSIXWSTAY�E��fKVY ]HIXW[C	w�TAE4WS FCMp*TVR�\FGJTAI�GJCHR�TVY�E&>��f FCN�jCHGJTVY w4¶�CM �I	�+C�]^Y�E��STAwFCHGSC	w�TA�
��GSY�d }�C	]^C	d �jCHG4��= @H�[W«W[Y �FC$��GJ\�IXGS����=+¢rWS =��I+E�w4TVW�¶�I+�«]� �IXGJI+]^W[CHGJTAUHC	w��e���+CHGS�~wFGJ�2d_CHW[CHY+GSY�KVY+R�TA]HI+K
]^Y�E�w�TVWSTVY�E��«I+KAK6Y��+CHGfWS �CM�fY+GJWS  s��0C	�[W[CHGJE�¤uWSI+KV�¯w�\�C�W[Y���GSCH�XI+TAKATAEFR�EFY+GSWS �CHGJKV��¶cTAE�w��H>
�h �TA����I+]^W��6W[Y+R+CHWS �CHGM¶fTVWS �WS FC��+CHGS���jYeY+GNw�IXWSI4GJC	]^C	TV�+C	w0��GSY�d·Y�\FGNGJI+TAE s�R�I+\�R+C	���9I+KA�[Y¯w�\�GJTAEFR~WS FC
�+CHGS�M��CH¶ GJI+TAEe���jCHGJTAY?w��4��d2I+wFC�WS �TA�9�SC	I+�[Y�EM��IXGSWSTA]H\�KAIXG�KV�c\�E�KA\�]Sq?�D��Y+G*WS FC¥�+CHG�TVª�]HIXWSTVY�E�Y��+CHG©p9TAR�\FGJTAI >
�h �C_��GSY��KVC	d³Y+�»WS FC_��CH¶7I��rI+TAK�I���KVC2w�IXWSIv�J FY�\�KAw,�jC_GSC	�[Y�KV�+C	w{TAE½WS FC�EFC � WMd_Y�EeWS ����9WS FC�p9TAR�\FGJTAI
GSCHR�TAY�E �jC	TAE�R�EFY�¶LTAE¡I²��CHG�TVY?w{Y+�hW[GJI+E��JTVWSTVY�E¡TAE WS FC4d2I+E�IXR+C	d2C	EnW_Y+�hWS �C±KVY ]HI+K�d_CHW[CHY+GSY�KVY+R�TA]HI+K
�[WSIXWSTAY�E��H>

��Ä©ÅFÆNÄ�Ç��JÈ*
JÉ �S�Ê���	Ë9Ç��?Ì*Í



��� �	Ë � � ������� �n� �r������� �����^��
 ��� �S
 ¸ �

��TAR�\FGSCMa�|e� %�� ��3 ��� 0 ��
 *-6 � � * �ih � 
 6 ��6 * � � � � 3 ��3 ����	 ��� � � 	�3 . h���6 ��& VWV�� �$!'6 � 	 . J ���� ` P

��TAR�\FGSCMa�?� %�� ��3 ��� 0 ��
 *-6 � � * �ih � 
 6 ��6 * � � � � 3 ��3 ����	 ��� � � 	�3 . h���6 ��& ` � � �$!'6 � 	 . J ���� ` P

��TAR�\FGSCMa+¢?� %�� ��3 ��� 0 ��
 *-6 � � * �ih � 
 6 ��6 * � � � � 3 ��3 ����	 ��� � � 	�3 . h���6 ��& VWV�� �$!'6 � 	 . J ���� � P

�0Ch]^Y�E�]^C	EeW[GJIXW[C	w�Y�E_ac FY�\FGJ��]H\�d¬\�KAIXW[C	w¬��GSC	]HTV��TVWSIXWSTVY�E&> �f FC�GJC	�S\�KVWS�9��Y+G(WS FC»I+KAK?�[C	I+�[Y�E�IXGSC«�S FY$¶fE
TAE �(TVR�\FGJC	�Da�|2s«��§0x:�[��IXWSTAI+K(I��+CHGJIXR+C$zNI+E�w,�(TVR�\FGSC	����@¬s«�+� x:d2I+�FTAd�\�d �XI+KA\FC$z�>��f FC¬E?\�d �jCHGcY+�
Y���SCHGS�rIXWSTAY�E��hTA�»Y+��W[C	Ev�+CHGS�4KVY$¶ ��I+E�w4¶�CM �I��+CMEFY_Y���[CHGJ�rIXWSTVY�E��hIXWfI+KAKj��Y+G«WS FC¬�» �GJTA�[WSd2I+���jCHGJTVY w=�
WS FCcY�E�KV��TAEeW[CHGSC	�[WSTAEFRMGJI+TAEe�¬�jCHGJTAY?w_TAE2WS �TA�©¶fT�EnW[CHG	>©b»W�WS FChC	E�w�Y+�&WS FCh�jCHGJTVY wvx�WS FCf�+CHGJ� ��CHR�T�E�E�TAEFR
Y+�ct²IXGJ]� �z �y¶�C~��\�W�WS FC±��Y+GSC	]HI+�SW¬�XI+KA\FC	��Y�\FW�Y+�hGJI+EFR+C4TAE Y�\�G�R+GJIX�� ��H�_TV�hEFY+W��yI+KAK¥WS FC±��GSCH� TVY�\��
�XI+KA\FC	����E�Y+WhC � ]^CHC	w�TAEFR�I���CH¶gd2d �F¶�Y�\�K�w ��C
��I+w�KV��� TA�ST	��KVC+>

��Ä©ÅFÆNÄ�Ç��JÈ*
JÉ �S�Ê���	Ë9Ç��?Ì*Í



��� �	Ë � � ������� �n� �r������� �����^��
 ��� �S
 ¸ �

��TAR�\FGSCN��§ � %�� ��3 ��� 0 ��
 *-6 � � * �ih � 
 6 ��6 * � � � � 3 ��3 ����	 ��� � � 	�3 . h���6 ��& ` � � �$!'6 � 	 . J ���� � P

�(TVR�\FGSCN��@X� & � ����� � � 
�� 0 � * �ih � 
 6 ��6 * ��� � � 3 ��3 ����	 ��� � � 	 3 . h�� 6 ��& VWV�� �$! 6 � 	 . J �� �W`=P

�(TVR�\FGSCN�n=?� & � ����� � � 
�� 0 � * �ih � 
 6 ��6 * ��� � � 3 ��3 ����	 ��� � � 	 3 . h�� 6 ��& ` � � �$! 6 � 	 . J �� �W`=P

�0C»]HI+E��JI	�NWS �IXW �jY+WS �p*t²§+§fI+E�w�p*t @	=h\�E�w�CHGSC	�[WSTAd2IXW[C	w�WS FC�IXGSC	I+KeI	�+CHGJIXR+C»Y+�FW[Y+WSI+Ke��GSC	]HTV��TVWSIXWSTVY�E
TAE½WS �GSCHC�]HI+�[C	���(]^Y�d_��G�TA�[C	w0�STAE�]^C¬WS �C�d2TAw�w�KVC�Y+� 8�I+E?\�IXGS��WSTAKAK�WS FC~d2TAw�w�KAC�Y+� �FC$��GJ\�IXGS���9¶fTAWS FY�\FW
I²R+GSC	IXW_w�T �jCHGSC	E�]^C~Y+� ��C	 �I	� TVY�\FG �jCHWu¶�CHC	E w�I���@±I+E�w¡w�I	�F=��©¶f �TAKAC_�+CHGS� Y��+CHGJC	�[WSTAd2IXW[C	w ¶»I+�¬WS FC
��GJC	]HTV��TVWSIXWSTVY�E�Y+��WS FC2KAI+�[WNw�I��²Y+��WS FC_�jCHGJTVY w=�j¶fTVWS �WS FC_C �F]^CH��WSTVY�E½Y+�»p*t²§+§vw�I���@�¶f �TA]J �R�I	�+C±I
d_Y+GJC�GSC	I+KATA�SWSTA]DI+d_Y�\�EeWhY+�*G�I+TAE&>

��Ä©ÅFÆNÄ�Ç��JÈ*
JÉ �S�Ê���	Ë9Ç��?Ì*Í



��� �	Ë � � ������� �n� �r������� �����^��
 ��� �S
 ¸�.

�(TVR�\FGSCN�na?� & � ����� � � 
�� 0 � * �ih � 
 6 ��6 * ��� � � 3 ��3 ����	 ��� � � 	 3 . h�� 6 ��& VWV�� �$! 6 � 	 . J �� � � P

�(TVR�\FGSCN�+�F� & � ����� � � 
�� 0 � * �ih � 
 6 ��6 * ��� � � 3 ��3 ����	 ��� � � 	 3 . h�� 6 ��& ` � � �$! 6 � 	 . J �� � � P

�(TVR�\FGJC��nO?� ��
 � � 6 . ��� � � � � 0 ��3�*  6 ����	 � * ��	 *�6 6 � 6 h�� 6 VWV � �$!IJ ��& VWV=P���	  ` � � �$! J ��& ` � P
6 � 	 .��

�h �C���Y+GSC	]HI+�[Wyd�I+� TAd�I�IXGJC«R+C	EFCHGJI+KAKV�MY��+CHGSC	�[WST�d2IXW[C	w&�(WS �TA�(TA�(d_Y+GSC«CH� TAwFC	EeW©TAE¬w�I	�j@«I+E�w�C	�[�jC	]HTAI+KAKA�
��Y+G9WS FCc@	=XÃ��c�0GJ\�E&>*�*CHGJ��C	]^WSKV�D��Y+GSC	]HI+�[W[C	wM¶�CHGSC¥WS FC¥d2I+�FTAd¬\�d I+d_Y�\�EeW6Y+� GJI+TAED��Y+G6WS FC�=+= 8�I+E?\�IXGS�
I+E�w²WS FC�= �FC$��GJ\�IXGS� �?�¯WS FC¬§+§+Ã �c� GJ\�E���Y+GDw�I	�j@X>fp*TVq+CM��Y+GcWS �C�IXGSC	I+K�I	�+CHGJIXR+C��*TAEvWS FC¬KAI+�[W�w�I	�
¶�CM �I��+C�I_R+GSC	IXWfY��+CHGSC	�[WST�d2IXWSTVY�E²Y+�*��GJC	]HTV��TVWSIXWSTVY�E6>

��Ä©ÅFÆNÄ�Ç��JÈ*
JÉ �S�Ê���	Ë9Ç��?Ì*Í



��� �	Ë � � ������� �n� �r������� �����^��
 ��� �S
 ¸ -

¤¦E(�(TVR�\FGJC2�nO¯¶�C~]^Y�d_��\FW[C	w WS FC4av FY�\�GJ��]H\�d¬\�KAIXW[C	w{GJI+TAE d_C	I+E{CHGSGSY+G�CH�+CHGS� WS FGSCHC~ FY�\FGJ�NWST�d_C
�[W[CH���*��Y+G(p*t²§+§�I+E�w�p�t{@	=c]^Y�E��STAw�CHGSC	wM��Y+G�WS FC��JI+d_C�Y���[CHGS�XIXWSTVY�EM�jCHGJTAY?w±x:Ã��c� WSTAd_C$z�>�¤¦EMR+C	EFCHG�I+K
¶�C± �I	�+C¯I²�SY+GSW�Y+�«�jCHGJTAY?w�T�] ��C	 �I	� TVY�\FGM��Y+G �jY+WS  GJ\�E�����I+E�w I��SKATVR� eWSKV� �jCHW[W[CHG���CHGJ��Y+GJd�I+E�]^C2��Y+G
p�t�§+§ >~¤®E I+Ee�0]HI+�[C��(TVW�TA�NTAd_�jY+GSWSI+EeWNW[YvGSC	d�IXGSq�IXR�I+T�E WS �IXW�WS �C�I����[Y�KA\�W[C_�rI+KA\�C	��IXGSC2�+CHGS�½KVY$¶
x:KVC	�J�«WS �I+E�§ >PO2d2d~z�>
�h �C¥d_Y��[W��[W[GJTVq TAEFR«C �F]^CH��WSTVY�E¬TA�&WS FC��+CHGS�NR+Y?Y?wM�rI+KA\�Cy��Y+G�WS FCyª�GJ�[W¥@	=c FY�\FGJ�6Y+��p*t²§+§ �9WS �TA�6��C	IXWS\FGJC��
I+E�w WS FC2¶»I	� TAEFR��jC	 �I	� TVY�\FGN¶cTVWS  =r�� FY�\FG��N�jCHGJTVY w=�&]HI+E �jC�C �?��K�I+TAEFC	w �?�²WS FC�R+GSC	IXWMI+d_Y�\�EeW�Y+�
��GJC	]HTV��TVWSIXWSTVY�E²��Y+GSC	]HI+�[W[C	w0��Y+GNWS FC�ª�GJ�[WD �I+KV�¥Y+�¥WS FC¯@H�[WDY+��t²IXGJ]� &�cWS �TA�Dw�I	�²¶�I+�NEFY+WNTAE�]HKA\�wFC	w²TAE
WS FC¬p*t²§+§rs w�I	�j@¬]^Y�d_��\FWSIXWSTVY�E��H> �h �TA�«]^Y�E��JTAwFCHGJIXWSTVY�E�wFC	d_Y�E��[W[G�IXW[C	�c FY$¶gd¬\�]J �I2�ST�EFR�KVC�w�I��v]HI+E
TAE � \FC	E�]^C�WS �C��+CHGJTAª�]HIXWSTVY�E²Y+�yI~�[C	I+�SY�E�¶f �C	E�WS FCHGJC�IXGSC¬�+CHGS�v��CH¶¹w�IXWSI~I+E�w ��I��jY��+C_I+KAK5���+CHGS�vKVY$¶
Y���SCHGS�+C	wv��GJC	]HTV��TVWSIXWSTVY�E6>
�cY+W[C+��T�E4WS �TA�»GSCH�jY+GSW«¶�CMw�TAw�E=>�W«TAE�]HKA\�w�C�I+Ee�¯TAE�wFC �4wFCHGJTV�+C	w4��GSY�dLWS FC�]^Y�EnWSTAE�R+C	E�]^�4WSI���KVC+�yWS �T��«TA�
w�\�CNW[Y2WS FCN�:I+]^WhWS �IXWhWS FC :?\�I+�STVs�W[Y+WSI+KATVW �±Y+�(w�IXWSI2TA�«]^Y�d_��GJTA�[C	w¯TAE4WS �CNª�GJ�[W«� :?\�IXGSC���R�TA�?TAE�R�\��«EFY+W
\��SCH��\�K&T�E�wFC � C	�H>

��! � � �?#r,��()�F�$,����´5¹�n�r/9�&%�! �¯!�,:�*� � � ;{�����03&�?�*!�,:�*� 12�*!��e#$lFF�$,���� 3�i6!	���?; !

��! �U! � � �e#X,���)nF�$,����0��� � �e#$�$,�)��� � #$���(���?!N��� � F���?#���*% " )��4��������� �����¯!�,:�*�v � �%(,�F�$,�l��
��#r��9!�� �?#±5¹�&%��?�»��� 3&�?���?)+���?% �¬�!	�03j�$'*%�,��?!
J � ��& ��	 	 � ����� ��	  & � � � ����*-6 � J #�� %�&�� L * � � ��	 * & � 6 ��
�*]P 
 L � L �	����� ��	 YL � � � � 6 ��3 � J � � � � �
� � 0 � � 	 �=P 
 ! � ! ��� � � ��� ��	 � ��	  � � � ����� � � 	 *-0 0 � J � L � � ��%�&^L P P
�h �CcI+TAd Y+�&WS �TA��¶�Y+GJq2TA�yW[Y¬�+CHGJTV���_WS FCf�+CHGJWSTA]HI+K���GSY+ª�KVC	�¥Y+�6�[Y�d_C��rIXG�TAI���KVC	�¥��Y+GSC	]HI+�SW��?�2WS FC�p6Y+qXI+K s
t�Y?w�C	KAKcx:p�t�zM\��STAE�R�I+E T�E�w�TVGSC	]^WNW[C	]� �E�T :?\FC)��I+�[C	w Y�E{WS FC±]^Y�d_��IXGJT��[Y�E �jCHW ¶�CHC	E¡WS FC~�JTAd�\�KAIXW[C	w
GJI+w�TAI+E�]^C	�_I+E�w WS FCvt²¼ �h¼»Q�Z b � d_C	I+�S\�GSC	w Y�EFC	�H> �h FC¯p*t�ª�C	KAw��¬¶�C4E�CHC	w W[Y ]HIXGSGS�¡Y�\FW�WS FC
�+CHGJTAª�]HIXWSTVY�EvIXGSCMWS FC���Y�KAKVY�¶cTAEFRF�
s��*C	d_�jCHGJIXWS\FGJC�IXWhWS FCMd_Y wFC	K&KVCH�+C	K���<
s�t²T �FTAEFR�GJIXWSTVY~IXWhWS FC�d_Y wFC	K&KVCH�+C	KA�4<
s»�«KVY�\�w4��GJI+]^WSTVY�EvIXWhWS �C�d_Y?w�C	K6KVCH�+C	KA��<
s»�«KVY�\�w¯TA]^C�]^Y�EeW[C	EnW�IXWhWS FCMd2Y?wFC	K&KACH�+C	KA�Mx:EFY+Wh�+CHW�I	�XI+TAKAI���KACDIXWc}«�´}�z <
s»�«KVY�\�w4¶»IXW[CHGc]^Y�EeW[C	EnW�IXWhWS FCMd_Y wFC	K&KVCH�+C	K���<
s��f FCN�rI+K�\FCNY+�*��GSC	�S�S\FGJC�Y�E�WS FC�d_Y wFC	K&KVCH�+C	KA�4<
s��f FC��S\FGS�:I+]^CN��IXGJI+d2CHW[CHGJ�H�y��GJC	�S�S\FGSC����Sq?TAE±W[C	d_�jCHGJIXWS\�GSC���=Xd�WhW[C	d_�jCHGJIXWS\FGSC��
=Xd�WfwFCH¶ ��Y�T�EnW«W[C	d_�jCHGJIXWS\�GSC�I+E�wvp*I+E�w¯�[C	I2d2I+�Sq�>

�h �C	�[Cy��IXGJI+d2CHW[CHGJ�*IXGJCyR�TV�+C	E���Y+G9C	I+]� �p�t R+GJTAwN�jY�TAEeW6TAENWS FC�]J FY��[C	E�wFY�d2I+TAEMI+E�wMIXW6WS �GSCHC�w�T ��CHGSC	EeW
��Y+GSC	]HI+�[WcWSTAd_C	�H�¥`��9@	=���@ �_ FY�\FG��«IX��W[CHGcWS FC�GJ\�E4WST�d_CNY+�*WS �CMd_Y wFC	KÊ>
�h �C�]^Y�d2��\FWSIXWSTVY�E½Y+�»�STAd¬\�KAIXW[C	w�GJI+w�T�I+E�]^C	�DIXWNC	I+]J (�(TVC	K�w²Y+��¨�TACH¶�x �*Q«¨�z�Y+��WS FC2t�¼��h¼�QMZ b �
�SIXW[C	K�KATVW[CDGSC4:?\�TVGSC	� �jY+WS 4WSTAd_CNI+E�w¯�[��I+]^C�TAEnW[CHGJ��Y�K�IXWSTVY�E�Y+��WS FC�p�t ª�C	KAw��H> �«¶�Y_q TAE�w��¥Y+��W[YeY�K��«IXGSC
EFC	]^C	�J�SIXGS����I+E_I+KVR+Y+G�TVWS �dgW[Y�]^Y�d_��\FW[C»WS FC �*Qh¨�R+CHY�d_CHW[GJ�¬I+E�w¬WSTAd�TAEFR �XR�TV�+C	E¬WS FC«�SIXW[C	KAKATAW[C�Y+G ��TVWSI+K
��IXG�I+d_CHW[CHGJ�NI+E�w½I+E½TAEeW[CHGS�jY�KAIXWSTVY�E�I+KVR+Y+GJTVWS �d·W[Y4R+C	EFCHGJIXW[C_WS �C¬ FY+G�TVUHY�EnWSI+K�R+GJT�w�I+E�w�WS FC��+CHGSWST�]HI+K
��GJY+ª�KVC	�DY+��WS FC2d_CHW[CHY+GSY�KVY+R�T�]HI+Ky�XIXGJTAI���KVC	��W[Y �jC_\��[C	w0T�E²WS �C�]^Y�d_��\FWSIXWSTAY�E½Y+��WS FC_G�I+w�TAI+E�]^C	�H>�¤¦E
WS �T���¶»I	�����[WSIXGSWSTAEFR���GSY�d WS FCNp*t ª�C	KAw����eWS �CD �Y+GJTVUHY�EeWSI+K&TAEnW[CHGJ��Y�K�IXWSTVY�E�Y+�*C	I+]J �WS FGSCHCNw�TAd_C	E��STVY�E�I+K
d_CHW[CHY+GJY�KVY+R�TA]HI+K���IXGJI+d_CHW[CHGvW[Y WS FC K�IXWSTVWS\�wFC0I+E�w KVY�E�R�TVWS\�wFC�Y+��C	I+]�  �*Qh¨Á��Y�K�KVY�¶f�	> �(TAE�I+KAKA� I
�+CHGSWST�]HI+K9TAEeW[CHGS�jY�KAIXWSTVY�E ��C � W[GJIX�jY�KAIXWSTVY�E¯W[Y�WS FC���GSC	�J�S\FGSCNKVCH�+C	KA�fTA�»GSC4:?\�TVGSC	w&>
�h �C	�[C~TAEeW[CHGS�jY�KAIXW[C	w{��GSY+ª�KVC	�MIXGSC~\��SC	w{I+�¬TAEF��\FWN��Y+G�I�GJI+w�TAIXWSTA�+C2W[GJI+E��[��CHG�d_Y?w�C	KÊ>~¤¦E R+C	E�CHGJI+K5�©I
GJI+w�TAIXWSTV�+C�W[GJI+E��[��CHG©d_Y?w�C	Ke�[Y�KA�+C	�*WS �C���I+�JTA]¥G�I+w�TAIXWSTV�+C�W[GJI+E��[��CHG�C4:e\�IXWSTAY�E���Y+��WS FC»¶f FY�KVC�IXWSd_Y��[�� �CHGSC
WSIXq TAEFR�TAEeW[YNI+]H]^Y�\�EeWyWS FChI����[Y+GJ��WSTVY�E¬Y+��WS �C�R�I+�SC	�¥I+E�w�WS FC«�S]HIXW[W[CHG�TAEFR �?��WS FC«IXCHGSY��SY�KA�yI+E�w_]HKVY�\�w��H>
Z?Y�d2C�w�T ��CHGSC	EeW�E?\�d_CHGJT�]HI+Kfd_CHWS FY w��~W[Y GJC	�[Y�KV�+C�WS �C²GJI+w�TAIXWSTV�+CvC4:?\�IXWSTVY�E��~C �FTA�[WS�H> �f FC²b�}�BD�
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R+GSY�\�� ��CHGJ��Y+GJd2C	w¡I½]^Y�d_��IXGJTA�[Y�E �jCHW ¶�CHC	E I½�:I+�[W�GJI+w�TAIXWSTV�+C4W[GJI+E��[��CHG2d2Y?wFC	KNx: � �cQh¨NO�z¬I+E�w I
�:\�KAKj�S]HIXW[W[CHGJT�EFR_GJI+w�TAIXWSTA�+C�W[G�I+E��[��CHGh�S]J FC	d2C���¶f FCHGSCDWS FCNR�I+�SCHY�\��fI+E�w¯]HKAY�\�w±Y+��WSTA]HI+K&��GJY+��CHGJWSTVC	�»IXGSC
]^Y�d_��\FW[C	w4IXW» �TVR� ~�S��C	]^W[G�I+K�GSC	�SY�KA\FWSTVY�E)�e�~I�KAT�EFC �?��KATAE�Cf]^Y?w�C+> �h FC�GSC	�S\�KVWS��IXGSCN�SIXWSTA�[�:I+]^W[Y+GS�±I+E�w
WS FCH��C	E�]^Y�\FGJIXR+CN\��¥W[Y�\��[CfWS FC��:I+�[W�d_Y wFC	K� � �cQh¨DO�TAE2Y+G�wFCHG�W[Y� �I��+CDI+E~Y+�jCHGJIXWSTV�+CD�[� �[W[C	d7¶cTVWS 
I2�J FY+GSWh]^Y�d_��\�WSIXWSTVY�EvWSTAd2C+>
�h �CffI+w�T�IXWSTV�+C��*GJI+E��[��CHG¥��Y+G��h¤®hQ�Z~Q��jCHGJIXWSTVY�E�I+K ¨©CHGSWST�]HI+K��[Y�\�E�wFCHG�x: � ��Q«¨NO�z©TA�¥Y+�jCHGJIXWSTVY�E�I+KAKA�
\��SC	w±IXW«WS �CD¼�\FGSY+�jC	I+E¯��C	EnW[GJC���Y+Gft�C	w�TA\�d�s cI+EFR+C��0C	IXWS FCHG �FY+GSC	]HI+�SWS��x:¼��htv� �yz���Y+G«GJI+w�TAI+E�]^C
I+�S�JTAd2TAKAIXWSTAY�E~I+E�w¯TAW»T���T�d_��KVC	d_C	EeW[C	w±W[Y2]HI+KA]H\�KAIXW[CDGJI+w�TAI+E�]^CNTAE4�DQfb�bgI+E�w¯t²¼ �h¼»Q�Z b � TAE��[W[GJ\ s
d_C	EeWS�f�S��C	]^W[G�I+K&]J �I+E�E�C	KA�H>yb�EvI����[Y+GS��WSTVY�E s�W �?�jCDGJI+w�TAIXWSTVY�E¯�J]J FC	d_C�TA�«TAE�]^Y+GS�jY+GJIXW[C	w¯T�E4WS FC�d_Y wFC	K
W[Y_WSIXq+C�TAEeW[Y�I+]H]^Y�\�EnW«WS �CD]HKAY�\�w���GSC	�[C	E�]^C+>©¤®W«TA�»I��S\ �Fs�R+GJTAw±]HKVY�\�w~Y��+CHGJK�IX�v�S]J FC	d2C�KVC	I+w�TAEFR�W[Y�WS FC
]^Y�d_��\FWSIXWSTVY�E±Y+�6�[Y�d_CD]^Y�KA\�d2E��©¶fTVWS ~w�T �jCHGSC	EnW��+CHGSWSTA]HI+K��[W[GJ\�]^WS\�GSC	�H>(¤®E~WS �TA���S]J �C	d_CcWS �CfGJI+w�T�IXWSTV�+C
��GJY+��CHGJWSTVC	��Y+�DWS FCv]HKVY�\�w���IXGSCvwFCHª�EFC	w �?� WS FCvI����[Y+GJ��WSTVY�E ]^Y?CC[�]HTVC	EeWH>�b ��IXGJI+d_CHW[CHGJTAU	IXWSTVY�E�Y+�
WS FC±I����[Y+GS��WSTVY�E ]^Y?CC[�]HTVC	EeWS�� �I+� �jCHC	E wFCH�+C	KVY+�jC	w{IXWMWS FC~b�}�BD�£R+GSY�\F�9>±µcY�¶�CH�+CHG�WS �TA�N��IXG�I+d�s
CHW[CHGJTAU	IXWSTVY�E¡¶�I+�¬wFCH�+C	KVY+�jC	w ��Y+G¬�[�� FCHGJT�]HI+Ky��IXGSWST�]HKVC	���(�[Y²IXW¬WS FC~d2Y�d_C	EnW¬WS FC±bc}�BD�7R+GSY�\F� I+E�w
p¥>&t²I+E�EFY+UHU	T©IXGJC¬W[C	�SWSTAEFR¯I4EFCH¶£��IXGJI+d_CHW[CHG�TVU	IXWSTVY�E���Y+G�E�Y�E s �[�� FCHG�TA]HI+K9��IXGSWSTA]HKVC	�H> �h �C� � ��Q«¨NO
GJ\�E ��GJY?w�\�]^C	�2WS FC½�STAd¬\�KAIXW[C	w GJI+w�TAI+E�]^C	�±IXW±C	I+]J  t²¼ �h¼»Q�Z b � �*Q«¨8I+E�w WS �C	�[C²Y�E�C	�±]HI+E��jC
TAd�d_C	w�TAIXW[C	KV�±]^Y�d_��IXGSC	wv¶fTVWS ¯WS FC��JIXW[C	KAKATVW[C�w�IXWSI >
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�h �C��+CHG�TVª�]HIXWSTVY�E4WSI+�[q±Y+�*p�t ]HKAY�\�w�TAEFC	�J��TA�»]HIXGSG�TVC	w¯TAE4]^YXs�Y+�jCHGJIXWSTVY�E¯¶fTAWS ¯�«�chs�¤[Z bfQ x:��Y�KVY+R�E�I��
¤®WSI+KV��z�>yQMB�Z�xÊt²I+]^CHGJIXWSI��e¤uWSI+KV��z&T��*EFY�d_Y+GSC»I+]^WSTV�+C»Y�E�TAWH>�����WS FC�WSTAd_C��+I���T s �[�jC	]^W[GJI+Ke]HKAI+�S�STVª�]HIXWSTVY�E
�[Y+��W ¶»IXGSC�x:�*Y+G�]H\�I+E�w2p9CH�?TAUHU	I+E�T5��@	¢+¢+=�zyY+��µ�TVR� 2fC	�[Y�KA\FWSTAY�E�¤®d2IXR+C	��TAE�¤¦ I+E�w_¨�¤SZ_t�¼��h¼�QMZ b �
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GJI+w�TAI+E�]^CMWSIXq TAEFR4TAEeW[Y~I+]H]^Y�\�EeWDWS FC�I+]^WS\�I+KyZ �jbLx�Z?Y�KAIXG���C	E�TVWS ²bcE�R�KVC$z�> �f FC���T s �S��C	]^W[G�I+K9]HKAI+�S�JTVªFs
]HIXWSTVY�E TA�N�jCHGS��Y+GJd_C	w0TAE½WS �C2p*t �+CHGJTVª�]HIXWSTAY�E IXGSC	I{x��n=X�fs��e|r� �y`r��sJ@	`r� z �(\��ST�EFR0@	`+O ��|+|v��T � C	KA�H>
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¶�C	�[W[CHGJEvb�KV���4�e¨�¤[Z~TAd�IXR+CDT�E�w�TA]HIXW[C	��WS FCD��GSC	�SC	E�]^CDY+�*KVY$¶ ]HKVY�\�w���Y��+CHGcp9TVR�\FG�TAI+E��[C	I_I+E�w~��Y+R_Y��+CHG
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 �T��[W[Y+R+GJI+d x:�SCHC)�(TVR�\FGSC�����zNI+E�w I�]^Y+GSGSC	�S��Y�E�wFC	EnW��S��C	]^W[G�I+KAKV�½]HKAI+�S�STVª�C	w0TAd2IXR+C�x:�SCHC)�(TVR�\FGSC��n¢�z�>
b»WNWS �T����SWSIXR+C��6WS FC_d2I+TAE½]HKVY�\�w�ª�C	K�w����j�S\�]J ½I+�D��Y+R¯Y��+CHGM��Y4¨yI+KAKVCH��I+E�w½ �TVR� �]HKVY�\�w���Y$�+CHGMbcKA�����
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p�t KVY$¶ �9d_C	w�TA\�d"�& �TVR� 0I+E�w½W[Y+WSI+K¥]HKVY�\�w�TAEFC	�S�c��Y+GMWS FC2�SI+d_C_WSTAd2C2I+E�w½Y��+CHG�WS FC2�SI+d_C2IXGSC	I�IXGSC
GSCH�jY+GSW[C	w~TAE �(TVR�\�GSC	��OX§Ms(O+a?> �h �CfI+E�I+KV� �STA�©Y+�&Y�E�KV��WS �TA�y��GSC	KATAd2T�E�IXGS�M]HI+�[CD�S FY$¶f�yWS �IXW�KVY$¶�]HKVY�\�w��
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��\FW
I+KA�SY �e�±�SI+d_CN� t�Q ]HIXW[CHR+Y+G�TVC	��x��»T ��� � �FZ W��FCHWS]X> z�>��h �T���¶�Y+GSq~¶fTAKAK �jCDw�Y�EFCD��Y+Ghw�T ��CHGSC	EeW»�rI+K�\FC	�
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��Y+GJ]H\=� ��>2��I+E�wvp9CH�?TVUHU	I+E�T&¨�>2�*@	¢+¢+=?�«�»KAY�\�w4]HKAI+�S�STVª�]HIXWSTVY�Ev\��ST�EFR2t�¼��h¼�Q�ZFb � ¨c¤SZes�¤¦ TAd�IXR+CHGS�+>
��	 3 � � � L *�� ��3�*+% *�	 .���	 � �*@	a�� �+¢+a$su¢X§�¢?>
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�h �TA�c�SC	]^WSTVY�E0�S\�d2d�IXGJTVUHC	�D]^CHGSWSI+TAE½I+�[�jC	]^WS�DY+�¥WS �C¬R+C	E�CHGJI+K©d_Y wFC	K �jC	 �I��?TAY�\FGNTAE�WS �C¬Y+�jCHGJIXWSTAY�E�I+K
IX����KATA]HIXWSTVY�E&>(b�KA�[Y �e�SY�d_Cc]^Y�E�]HK�\��STVY�E��yY�E~d_Y wFC	K�w�CHª�]HTVC	E�]HTVC	�¥��GJY�d WS FCcGSC	]^C	EnW��+CHGJTVª�]HIXWSTAY�E2GSC	�S\�KVWS�
I+�f¶�C	KAK&I+�f��GJY�d�w�TAIXR�EFY��SWSTA]DCH�rI+K�\�IXWSTVY�E��«I+E�wv��GSY�d�]HI+�[C��[WS\�w�TVC	�«IXGSC��S\�d2d2IXGJTVUHC	w6>

� 9�� Y D*&�D*+C9';

}D\FGJT�EFR�WS FCD]^Y�\FGJ�[CcY+�&WS FC�Y+��CHG�IXWSTVY�E�I+K�I+E�w���GJC^s�Y+��CHG�IXWSTVY�E�I+K�IX����KATA]HIXWSTVY�E��©Y+�6WS FC�p*t³IXWh�hQ�ZFt½Q
d_CHW[CHY+GJY�KVY+R�TA]HI+K¥]^C	EeW[GSC	���9WS FC2d_Y wFC	K( �I+�D��GSY$�+C	E0W[Y¯GJ\�E��[WSI���KVC��9GSY��\��[WDI+E�w½CC[�]HTAC	EnWH>2QDE�KV��Y�EFC
��KAY�¶«s \F�½x:w�\FCcW[Y�I�� �(p½TAE��[WSI���T�KATVW ��z*��Y+G�WS �Ccp6Y+WS �IXGh�« FGJTA�[WSd�I+��Z?W[Y+GJd³xÊ=r�_}cC	]^C	d �jCHGN@	¢+¢+¢�z¥ �I+�
�jCHC	E¯GSC	]^Y+G�wFC	wv\F�vW[Y~EFY�¶�>
b�KA�[Y ��EFY_�STAR�E�TVª�]HI+EeW���GSY��KVC	d2��GSC	K�IXW[C	w4W[Y_WS FCNKAIXW[CHGJI+KjGSC	KAI+�FIXWSTVY�E �jY�\�E�w�IXGS�2]^Y�E�w�TVWSTAY�E���Y+G«W[Y_WS FC
\��SCNY+��EFY�E� n� wFGSY��[WSIXWST�]NwF�?E�I+d2TA]H�« �I��+C��jCHC	E4C	E�]^Y�\�EeW[CHGSC	w&>y¤¦E4R+C	EFCHGJI+K&WS �C�GSC	KAI+�FIXWSTVY�E �jY�\�E�w�IXGJ�
]^Y�E�w�TVWSTVY�E��j¶fTAWS NI+EM\F�&w�IXWSTAE�R���GSC4:?\FC	E�]^��Y+��@y �Y�\FG&¶�Y+GJq�¶�C	KAK+wFC	�S��TVW[C©Y+�?WS FC�:?\�TVW[CyKAIXGSR+C�B�t�¼$�rp*t
R+GJT�w¯�[��I+]HTAEFR_I+�[�jC	]^W«GJIXWSTAY¬Y+�(I��jY�\FWN@X�P¢?>�Ã�E�KATVq+C���Y+GfTAE � Y$¶ ��Y�\�E�w�IXGJTVC	�4�e¶f �CHGSCDWS FC � Y�¶ �S�?�[W[C	d��
TAE{R+C	EFCHGJI+K�IXGSC4I+w�IX��WSIXW[C	w¡]^Y�E��STA�[W[C	EeWSKV�0��GSY�d8WS FC~wFG�TV�?T�EFR¯d_Y?w�C	Kcx�CH�+C	E¡��Y+G¬�:I+�[W�d_Y$�?T�EFR²�[W[Y+G�d
�[� �[W[C	d2��z���GSY��KVC	d2��d2I	�¡�[Y�d_CHWSTAd2C	�¬IXG�TA�[C~I+KAY�EFR½WS FC~Y�\�W � Y�¶ �jY�\�E�w�IXG�TVC	��¶f �C	EFCH�+CHG�WS FC±T�E�EFCHG
�[Y�K�\FWSTVY�E4CH�+Y�KV�+C	��d�\�]J vw�T ��CHGSC	EeW«��GSY�d WS FCMTAd2��Y��SC	w±�SY�KA\FWSTVY�E4Y+��WS FCMwFG�TV�?T�EFR�d_Y wFC	K¥x�C+>�R~I_��I+�SW[CHG
d_Y$�+C	d_C	EeW¯Y+�N��GSY�EeWS�~Y+G±I¡w�T �jCHGSC	EeW2CH�+Y�KA\FWSTVY�E�Y+��]^Y�Ee�+C	]^WSTV�+C �[� �[W[C	d2��z�>¹bc�~WS FC�Wu¶�Y �[Y�K�\FWSTVY�E
wFY�EFY+W�ª�W���WS FC~GSC	KAI+�FIXWSTVY�E GSC	�J\�KVWS��TAE{IXGSWSTVª�]HTAI+K¥w�TV�+CHGSR+C	E�]^C~Y+G�]^Y�Ee�+CHGSR+C	E�]^C4R+C	EFCHGJIXWST�EFR��+CHGSWST�]HI+K
I+]H]^C	KVCHG�IXWSTVY�E��H>©¤¦E_�S\�]� _]HI+�[C	���nWS �TA�(]HI+E_��GSY w�\�]^C»E�IXGSGSY$¶ ��I+E�w���Y+�j]HKVY�\�w��©I+E�w���GSC	]HTV��TVWSIXWSTAY�E¬I+KAY�EFR
WS FC¬KAIXW[CHGJI+K ��Y�\�E�w�IXGJTVC	�	>¥µfY$¶�CH�+CHG �jI+Ee�v�STVR�E�TVª�]HI+EeWhwFCHW[GJTAd_C	EeWSI+K9T�d_��I+]^WS�«Y�E²WS FCMTAE�EFCHGf�[Y�KA\�WSTVY�E��
 �I��+C�EFY+W ��CHC	E4Y���[CHGS�+C	w��SY_��IXG	>
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B�G�TAw s��jY�TAEeWM�[W[Y+GJdÁKATVq+C~C���C	]^WS�_ �I	�+C¯EFY+W ��CHC	E¡EFY+WSTA]^C	w¡\F�¡W[Y�E�Y�¶�> �h �TA��TA�MI�]HKVC	IXG_I+wF�XI+EnWSIXR+C
]^Y�d_��IXGSC	wvW[Y± n� wFGSY��[WSIXWST�]�d_Y wFC	KA���F¶f �TA]J vIXWc �TVR� ¯GSC	�SY�KA\FWSTVY�E4Y+��W[C	EvW[C	E�w�W[Y�R+C	EFCHG�IXW[CMR+GJTAwFs���Y�T�EnW
�[W[Y+G�d2�~x�¶f �TA]J ½CH�+C	E d2I	�½GSC	�S\�KVWNTAE ��KVY$¶«s \F����zfT�E0]HI+�[C2Y+�«]^Y�En�+C	]^WSTA�+C	KV� \�E��[WSI���KVC_�[W[GJIXWSTVª�]HIXWSTAY�E&>
b�KA�[Y �&�S\ ��R+GJTAw s �S]HI+KAC�]^Y�Ee�+C	]^WSTVY�E0�[CHC	d2�DW[Y �jC�GSC	I+�SY�E�I���KVC¬GSCH��GSC	�SC	EnW[C	w,�?��p*t�x ��\FWc¶cTVWS �q EFY$¶fE
wFCHª�]HTVC	E�]HTVC	��z <�WS �IXWNTA����EFY�¶�Y+GSGS� TAEFR~��GSY��KAC	d2�f �I��+C �jCHC	E²C	E�]^Y�\�EeW[CHGSC	w���GJY�d \��JTAEFR�I±KAIXGSR+C^s �S]HI+KAC
]^Y�Ee�+C	]^WSTVY�E��S]J FC	d2CMIXWD|�q dLR+GJTAwFs �[��I+]HTAEFR_TAE¯I�EFY�E� e�?wFGJY��[WSIXWSTA]NwF� E�I+d2TA]���GJI+d_CH¶�Y+GSq�>
�h �C«��GSC	w�TA]^WSTAY�EMY+�j]^�?]HKAY�EFC	�yI+E�w�Y+����GJY�EnWSI+KF]HKVY�\�w��©I+E�w���GSC	]HTA��TVWSIXWSTVY�E�TA�©TAE¬R+C	EFCHG�I+KF¶�C	K�K?�JTAd�\�KAIXW[C	w
�?�vWS FC¬p*t{>�¼ � ]^CH��WSTAY�E��hY ]H]H\FGD��Y+GDKAIXGSR+C�CHGSGSY+GJ��TAE���Y��JTVWSTVY�EvI+E�w²WSTAd2T�EFR2Y+�y�[W[Y+GJd·�[� �[W[C	d2����GSY�d
WS FCNwFG�TV�?T�EFRMd_Y wFC	KjI+KVY�EFR�WS FCNKAIXW[CHGJI+K �jY�\�E�w�IXGJTVC	�H>(b ��GSY�d�TAEFC	EeW�C �FI+d_��KVC�Y+�*d�TA�S�¦s��jY��STVWSTAY�E�TAEFRNY+�
]^� ]HKVY�EFC	� �e�{BNt²¼gT��NWS FC�p9Y+WS �IXG��» �GJTA�[WSd2I+�MZ W[Y+GJd¯>±t�C	I+Ee¶f �TAKVC��*I¯GSCH� TA�[C	w w�IXWSI²I+�S�STAd�TAKAIXWSTVY�E
��Y+GDBNt²¼  �I+� �jCHC	E¯TAEeW[GSY?w�\�]^C	w4W[Y�]H\FGSCNWS �TA�«W �?�jCNY+�(��GSY��KVC	dv>
�h �C��JTAd�\�KAIXWSTVY�E²Y+��]^Y�Ee�+C	]^WSTV�+C��[� �[W[C	d2�N�J\�]J 0I+�N� :?\�I+KAKVs KATAEFC	�fY+GMI+TVG[s d2I+�J�cWS ?\�E�w�CHGJ�[W[Y+GJd2�D�[CHC	d��
W[Y ��C«Y+�&I��jY�\FWyWS �Cf�SI+d_C :?\�I+KATAW ��I+�y¶fTVWS 2WS FChY�KAw2 e� wFGSY��[WSIXWSTA]fd_Y?w�C	K�}Nt�x�Y+G«ZFt½z�>n��Y��STVWSTVY�E~I+E�w
WSTAd�TAEFR2CHGSGJY+GJ�fY ]H]H\FG :?\�TVW[CMY+��W[C	E=� ��\FW�I �jCHW[W[CHGNKVY ]HI+KATVU	IXWSTVY�E�Y+�¥I+TVG[s d2I+�J�c]^Y�Ee�+C	]^WSTVY�E0TA�cI+]J �TVCH�+C	w
¶f �C	E W[Y+��Y+R+G�IX�� �TA]HI+K���Y+GJ]HTAEFR��4IXGSC0GSC	KACH�rI+EeWH> b��¯¶fTVWS ´WS FC½Y�KAw d_Y wFC	KA�4�fWS FC0w�TA\�GJE�I+Kf]^� ]HKVC0Y+�
]^Y�Ee�+C	]^WSTVY�E�TA�hEFY+W«¶�C	KAK&GSCH��GSC	�[C	EeW[C	w&>

��� � FG$ HJD*; O D � A�.ED*&UAW.ED*(

�FGJY�d�WS FC��+CHG�TVª�]HIXWSTVY�E¯GJC	�S\�KVWS�»��Y+GhWS FCMK�I+�[W«�+C	IXG4��¶�CM]HI+E��J\�d2d2IXGJTAUHCD�SY�d_C���I+�ST�]D��GSY��KVC	d��H�

; ��C	KVY�¶£��GSY�EeWSI+K�]HKAY�\�w����jWS FC2=Xd�s�W[C	d_�jCHGJIXWS\�GSC_IX���jC	IXGJ��W[Y �jC�KAIXGSR+CHGDWS �I+E½Y���SCHGS�+C	w x �e��\F�
W[Y0I���Y�\�W�� ��z �©I+E�w¡WS FC±W[C	d_�jCHGJIXWS\FGSC4CHGSGJY+G�d2Y��+C	�_¶fTAWS {WS FC4]HKVY�\�w �[� �[W[C	d¯> �f e\��4�©WS FC
�STAd¬\�KAIXW[C	w¯]HKVY�\�w��«�[CHC	d�W[Y ��CNW[Y?Y2W[GJI+E��[��IXGSC	EeW«��Y+GfGJI+w�TAIXWSTVY�E6>

; }D\FGJTAEFR½E�TVR� eW[WSTAd_C4WS FC�=Xd_s�W[C	d_�jCHGJIXWS\FGSC¯ �I+�2I :?\�TVW[C¯KAIXGJR+C4]^Y�K�w ��TAI+����C	�[�jC	]HTAI+KAKV� w�\�GJTAEFR
¶fTAEeW[CHGMx�WS �TA�h]^Y�\�KAw¯I+KA�[Y2GJC	�S\�KVW»��GSY�d�I_W[Y?Y��Sd2I+K�K&I+d_Y�\�EeW«Y+�(KAY�¶ ]HKVY�\�w���z

; �h FC�w�T�\FGJE�I+K�]^�?]HKAC�Y+�*WS �C�=Xd�s wFCH¶h�jY�TAEeW¦s�W[C	d_�jCHGJIXWS\FGJCDT��hEFY+W«¶�C	KAK6]HIX��WS\FGJC	w&>

; @H§+d�s�¶fTAE�w��«IX���jC	IXGhW[Y-�jCDW[YeY~ �TVR� 4Y��+CHG�Z?¶fTAW[UHCHGJKAI+E�w&>

; �h FC»CH�XI+KA\�IXWSTVY�E_Y+�jd_Y�EeWS �KV��d_C	I+E_��Y+GSC	]HI+�[WS���S FY�¶�INW[GSC	E�w�W[YMw�C	]^GSC	I+�[Cf]HKVY�\�w�TAEFC	�S��¶fTAWS �WS FC
��Y+GJC	]HI+�[WcWST�d_C+>��h �TA�f]HI+E½]^Y�d_C¬��GJY�d ��GSY��KVC	d2�fTAE�WS �C��S\FGJ��I+]^C��S]J �C	d_C��&TAEvWS FC¬WS\FG ��\�KVC	E�]^C
��IXGJI+d_CHW[CHG�TVU	IXWSTVY�E{x:����p C	EeW[GJI+TAE�d_C	EeW�z ��Y+Gh��GSY�d�E?\�d_CHG�TA]HI+Kj��GSY��KAC	d2�H>

; Q��+CHGDGSCHR�TVY�E��c¶fTVWS �]^Y�d_��KAC �²I+E�w��[W[CHCH�0W[Y+�jY+R+GJIX�� e� x�C	�[�jC	]HTAI+KAKV�¯Y$�+CHGNWS FC_bcKA����z ��WS FC¬�JTAd�s
\�KAIXW[C	w ��GSC	]HTV��TVWSIXWSTAY�E ��IXW[W[CHGJE��~IXGSC²E�Y+W��+CHGS���SIXWST��[��I+]^W[Y+GJ�+>´� TVWS �T�E�wFCHCH��I+KA��TAEFC¯�XI+KAKVCH� ���
WS FC���GSC	]HTV��TVWSIXWSTVY�E�I+d_Y�\�EeWDT����SW[GSY�EFR�KV��\�E�wFCHGSC	�[WST�d2IXW[C	w&>�QDE�WS FC�Y+WS FCHG� �I+E�w=��WS �CHGSC_TA�DI+E
Y��+CHGSC	�SWSTAd2IXWSTVY�E�Y�E¯WS FC�¶fT�E�wF¶»IXGJw4�STAwFCNI+E�w¯Y�EvWS FC�W[Y+�vY+�©d_Y�\�EeWSI+TAE��	>

; �FY+G±W �?��TA]HI+K � 7Y� �E��STVWS\�IXWSTVY�E��_¶fTVWS �I{�[Y�\FWS FCHGJKA� � Y$¶�Y$�+CHG±WS �C�bcKA������WS FC�]^Y+GSGSC	�S��Y�E�w�TAEFR
�S\ ���JTAwFC	E�]^C¥T�EMWS FC�GSCHR�TVY�E���E�Y+GSWS MY+��WS FC»bcKV���*�[CHC	d��*W[Y
�jC�Y��+CHGSC	�[WST�d2IXW[C	w&>©¤¦E�I+\FWS\�d2E¬=X§+§+§��
WS FCHGSCh¶�CHGSC�I�KAIXGSR+C�Ee\�d �jCHG©Y+�&¶hGSY�EFRM��GSC	]HTV��TAWSIXWSTVY�E���Y+GJC	]HI+�[WS�¥��Y+G�E�Y+GSWS FCHG»Z ¶fTVW[UHCHGJKAI+E�w_I+E�w
�[Y�\FWS FCHG�E�B�CHGJd�I+En��w�\FC�W[Y4I�W[Y?Y±�SW[GSY�EFR)� 7Y� �E²C��jC	]^W�¶c �TA]J ���KVY ]Sq+C	w²��GJY�EnWS�D]^Y�d2TAE�R���GSY�d
�[Y�\FWS e¶�C	�SWH>

b»WhWS �C�GJC	]^C	EnW��fQ�ZFt½Q d2CHCHWSTAEFR ���[CH�+CHGJI+K&E�CH¶ ¶�Y+GSq±��I+]JqrIXR+C	�c �I	�+C �jCHC	E¯wFCHª�E�C	w~W[Y2T�En�+C	�[WSTAR�IXW[C
WS FC	�SC���GJY��KVC	d2�*I+E�w�W[Y�ª�E�w��S FY+GSW¦s�W[CHGJdgGSC	d_C	w�TVC	��x�C+>�RF>2�n¶�Y+GSqNY�E�WS FC�]HKVY�\�w s�GJI+w�TAIXWSTVY�EMT�EnW[CHGJI+]^WSTAY�E=�
Y�E�WS FCNWS\�E�TAE�R¬Y+�(WS FC�EFCH¶ �S\FGJ��I+]^C�KAI��+CHGc�S]� FC	d_C���Y�E²I2]J �C	]Sq¯Y+��WS FC�¶»IXW[CHG[s d2I+�S� ��\�wFR+CHWhI+E�wvY�E
�jY��STVWSTA�+CDw�CHª�E�TVW[CDI+wF�+C	]^WSTVY�Ev�J]J FC	d_C	�h��Y+Gh ?\�d2TAw�TVW ��z�> �h FCNKAIXW[W[CHGhWu¶�Y2��GSY��KVC	d2��TAE±WS FC�KAT��[W�I��jY$�+C
�[CHC	d W[Y ��CcGSC	KAIXW[C	w�W[Y¬d_Y+GJCfR+C	EFCHGJI+K�wFCHª�]HTAC	E�]HTVC	�¥T�E_WS FCDd_Y?w�C	KF��Y+G�d�\�K�IXWSTVY�E&> �h FCf\��[CfY+�&W[CHGSG�I+TAE s
��Y�KAKVY$¶fTAEFR_]^Y?Y+GJw�TAE�IXW[C	�fTAd_��KATAC	��WS �IXW
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x¦@�z¯WS FCNCHGSGSY+G��hTAE±WS FC���GJC	�S�S\FGSCDR+GJI+w�TVC	EnW«W[CHG�d�w�TA�S]^GJCHWSTVU	IXWSTVY�E¯TAE�]^GJC	I+�[C	�«¶fTVWS ¯T�E�]^GSC	I+�STAE�R¬�[W[CHCH��s
EFC	�S�«Y+��W[Y+�jY+R+GJIX�� e�¯IXWf �TVR� FCHG«GJC	�[Y�KA\FWSTVY�E �

xÊ=�z¯WS FCNCHGSGSY+G��hTAEva$s w�I+w��+C	]^WSTVY�E�TAE�]^GSC	I+�[C�IXWf �TAR� FCHG«GSC	�[Y�KA\�WSTVY�E¯I+E�w
xÊa�z¯WS FCNCHGSGSY+G��«��GJY�d� FY+GJTVUHY�EeWSI+K6w�T �j\��JTVY�E±¶fTAKAK�I+KA�[Y�T�E�]^GSC	I+�[C+>
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¶fTAWS ¡I��XIXGJTVCHWu� Y+��TVGSGSCHR�\�K�IXG�GSY�\�R� �EFC	�S�¬C	KVC	d_C	EeWS�����S\�]J  I+����K�I+EnWS��Y+��I�]HI+E�Y+�e��� ��\�TAK�w�TAEFR��NY+��I
]HTVWu� I+E�w� �TAK�KA�MY+�N�S\ ��R+GJTAw s �J]HI+KVC4Y+GSY+R+GJIX�� e���«TAE WS FC¯�+CHGSWSTA]HI+Kcw�TVGSC	]^WSTAY�E&> �h FC¯�:I+]^W2WS �IXW2�+Y�KA\�d_C
I��+CHGJIXR�TAEFR_I+E�w±�[��IXWSTAI+K�w�T �jCHGSC	EeWSTAIXWSTVY�E�w�Y�EFY+WDx:TAE2R+C	EFCHG�I+K�zy]^Y�d�d�\FW[C��FTV�jWS FCDI	�+CHG�IXR�TAEFR¬�+Y�KA\�d_C�TA�
TAEeW[CHGJ�[C	]^W[C	w �?��Y���[WSI+]HKVC	��� ��GJY�� TAwFC	�©WS FCcC���C	]^W»Y+�&WS FY��SCfC	KVC	d_C	EeWS��TAE2WS FCc��Y+G�d Y+�6�S\FGJ��I+]^C�TAEnW[CHR+G�I+KA�
Y$�+CHG�WS FCvTAE�EFCHG ��Y�\�E�w�IXGJTVC	��Y+��WS FC¯Y���[WSI+]HKVC	�	> b ��IXGJI+d2CHW[CHGJTVU	IXWSTVY�E Y+��WS FC	�[Cv�J\FGS�:I+]^CvTAEnW[CHR+G�I+KA�
R�TV�+C	��I+w�w�TVWSTAY�E�I+K?W[CHGJd2�¥T�E�WS FC ��\�wFR+CHW©C4:?\�IXWSTVY�E��©��Y+G¥WS FCfd_C	I+E :?\�I+EeWSTVWSTVC	�yI+E�w_WS FCHGSCH��Y+GSCfTAE�WS �Y��[C
��Y+G«WS FCN�[C	]^Y�E�w4Y+GJw�CHGhd_Y�d_C	EeWS���FW[YeYF>��h �TA��KVC	I+w���W[Y2I�d_Y+GSCDR+C	EFCHGJI+KjWS\�G ��\�KVC	E�]^C�]HKVY��J\FGSCD�S]J FC	d2C��
¶f �TA]J ~��Y+GJWS\�E�IXW[C	KV�2]HI+E)�jCfGSC	w�\�]^C	w�W[Y�I��JTAd_��KVC � \ �es�R+G�I+w�TVC	EeW¥��Y+GJd �JTAd2TAKAIXG¥W[Y�WS �IXW»TAE~]HI+�[CDY+�6EFY
Y���SWSI+]HKVC	�H>2µcY�¶�CH�+CHG4�(WS FC2�[WSI���TAK�TVW �v�:\�E�]^WSTAY�E��NIXGSC2EFY$¶7TAE � \�C	E�]^C	w,�e� x:�SI	��zD]HI+EFY+�?�½W[CHGJd2���*I+E�w
WS FC � ��¼©s�C4:?\�IXWSTVY�E� �I+�hI+EvI+w�w�TVWSTVY�E�I+KjwFGJIXR���GSY w�\�]^WSTVY�E±W[CHGJd¯>
�h �CcEFCH¶´�S]J FC	d2CcTAE�]HK�\�wFC	�©WS FCcW[GJI+E��STAWSTVY�E_Y+�&WS\FG ��\�KVC	E�]^C«¶f �TA]J 2]^Y�EeW[GJT	��\FW[C	��d�I+TAE�KV�¬W[YMWS FC � \ � C	�
x:w�T �j\��JTV�+ChWS\FG ��\�KVC	E�]^C$z©W[Y��+CHGS�~�Sd2I+KAK��S]HI+KVC¬x:w�TA�S�STV��IXWSTV�+C$z(WS\FG���\�KVC	E�]^C �?�2WS FC�I+]^WSTVY�E±Y+�6�+CHGS���Jd2I+KAK
�S]HI+KAC²GSY�\�R� �EFC	�S�~C	KVC	d_C	EeWS���fI+E�w WS FC½ �I+E�w�KAT�EFR0Y+��EFY�E s KVY ]HI+Kc�+CHGSWSTA]HI+K�w�T �&\��STVY�E�w�\FC�W[Y �jY�\�E�w s
IXGS�¡KAI	�+CHG_�S]HI+KAC±WS\�G ��\�KVC	EeWMd_Y+WSTAY�E��H> tvY��SW�T�d_�jY+GSWSI+EnW¬�[CHC	d2�¬W[Y �jC~WS FC4TAEeW[GSY w�\�]^WSTVY�E{Y+�fI���Irs
GJI+d2CHW[CHGJTVU	IXWSTVY�E Y+�«WS FC2��GJC	�S�S\FGSC_W[G�I+E��[�jY+GSW�W[CHGJd�TAE0WS �C � ��¼ys�C4:e\�IXWSTAY�E=�*WS �IXW�I+]H]^Y�\�EeWS�¬��Y+G�WS FC
� �M¼©s���GSY w�\�]^WSTAY�E �?�²�S\ ��R+GJTAw s �S]HI+KAC�WS FCHGJd2I+K(]HTVG�]H\�KAIXWSTVY�E��	> �h �C�¶f �Y�KVC¬�J]J FC	d_C_TA����Y+GJd¬\�KAIXW[C	w�TAE
]^Y�E��SCHGS�rIXWSTA�+C_WS FCHGJd_Y wF� E�I+d2TA]��rIXG�TAI���KVC	��x�¶fTVWS �GSC	�[�jC	]^WDW[Yvd_Y�TA�SW�I+w�T�I���IXWSTA]¬��GSY ]^C	�S�[C	��zfW[Y+R+CHWS FCHG
¶fTAWS  I0�[WSIXWSTA�[WSTA]HI+Kf]HKVY�\�w �S]� FC	d_CvI+]H]^Y+GJw�T�EFR0W[Y¡Z?Y�d2d2CHGJTAI½I+E�w }�C	IXGJwFY+G � x¦@	¢�|X`�z �hTAE Y+GJw�CHG_W[Y
]^Y�E��JTAwFCHGf�S\ ��R+GJTAw s �J]HI+KVC�]^Y�E�wFC	E��SIXWSTVY�EvC���C	]^WS�H>
Z T�E�]^CNWS FCMWS\�G ��\�KVC	E�]^CD�J]J FC	d_C¬TA�hwFC	�JTVR�EFC	w¯W[Y-�jCMIX����KATA]HI���KAC �jY+WS vT�Evp*t�I+E�wvp*p*t����[Y�d_C�Y+�©TVWS�
]^Y�d_�jY�EFC	EeWS�«¶fT�KAK�E�Y+W«�+CHW ��CN\��SC	w¯TAE±WS FCD��Y+GSWS �]^Y�d2TAEFR�Y+�jCHGJIXWSTVY�E�I+Kj�+CHG��STVY�E4Y+�(p*t{> �f �TA�»d2I+TAE�KA�
IX����KATVC	��W[Y�WS FC�wFCHWSI+TAKVC	w±W[GSC	IXWSd2C	EnW«Y+��WS FCDGSY�\FR� �E�C	�S�»KAI	�+CHG�x:]HI+E�Y+�e�4d_Y wFC	K�z�> �h �TA����IXGJW�¶fT�KAK�ª�GJ�[W
�jCDW[C	�[W[C	wvTAE4p*p*t¿T�E~WS �CD]^Y�EeW[C � WfY+�9WS �CDp9¤ � �?bNZ�Z���GSYrº[C	]^WH>¥}�CH�jC	E�w�TAE�R�Y�E4WS FCDGSC	�J\�KVWS��Y+�*WS �C	�[C
W[C	�[WS��WS FC�d�TA�S�STAE�R±]^Y�d_�jY�EFC	EeWS��¶cTAKAK �jC2TAd_��KVC	d2C	EnW[C	w0TAE{KAIXW[CHG��+CHGJ�STAY�E��NY+�»WS FC2Y+�jCHGJIXWSTVY�E�I+Kyp*t
�[W[CH�"�e�4�[W[CH�6>
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�h �C¬d_Y��SWcTAd_�jY+GSWSI+EeWfW[CHG�d ¶c �TA]J ²IX���jC	IXGJ��IX��W[CHGD�+Y�KA\�d2C¬I��+CHGJIXR�TAEFR �j¶f FC	E²GSY�\FR� �EFC	�S�cC	KVC	d_C	EeWS�
IXGSC0��GSC	�[C	EeW4T�E�WS �C�R+G�TAw���Y � �DTA�±WS FC0�[Y�]HI+KAKAC	w�¶»IXq+C0��GSY w�\�]^WSTAY�E W[CHGJd TAE WS �C � ��¼©s ��\�wFR+CHWH>
�h �TA�fTA�cw�\FC�W[Y±WS FC�I	�+CHGJIXR�T�EFR~Y+�y�J\ ��R+GJTAwFs �S]HI+KVC���GJC	�S�S\FGSCMR+GJI+w�TVC	EeWS�fI+KVY�E�R~WS FC¬�S\FGS�:I+]^CMY+�yI~ª � C	w
�jY wF�v¶fTVWS �TAE²I+E{I+TVG � Y�¶M> �h �TA�D]^Y�E�]^CH��W� �I+�
�jCHC	E0TAEeW[GSY w�\�]^C	w,�e�½fI+\���I+]J 0I+E�w{ZF �I	¶�x¦@	¢� @�z�>
�»\FW»IMGJCH�?TA�SC	w�IX����K�TA]HIXWSTVY�E_Y+�6WS �TA�¥d_CHWS �Y?w±�S FY$¶�C	w~WS �IXW�WS FCHGSCDd�\��SW�IX���jC	IXG�I+E4I+w�w�TVWSTVY�E�I+KFW[CHG�d"�
wFC	�J]^GJT	��TAE�RfWS FC»GSC	w�\�]^WSTVY�E¬Y+��WS FC«I+TVG(�+Y�KA\�d2C���GJI+]^WSTVY�E ��� ����� �nw�\FC�W[YNWS FC»��GSC	�[C	E�]^C�Y+��GJTVR�TAw�Y���[WSI+]HKAC	�TAE4WS �C�R+GJTAw �jY �j>
b³�[�jC	]HTVª�]4��GSY��KVC	dÁ¶fTAWS �TAE ��KAI+EeW2]HI+EFY+��TAC	��TA�_WS �C��S FY+GSW2]H\�W2Y+�DWS FCvWS\FG ��\�KVC	E�]^Cv�[�jC	]^W[GJ\�d �e�
WS FC4I+]^WSTVY�E¡Y+�h�+CHGS� �Jd2I+KAK �jY w�TVC	���(�S\�]�  I+��KVC	I��+C	��I+E�w(��GJI+E�]J �C	���(¶f �TA]� {W[GJI+E��[��Y+G�d¿WS FC±q?T�EFCHWSTA]
C	EFCHGJR+��Y+�»KAIXGSR+C_C	w�w�TVC	�D¶fTVWS 0I ��TVRvd2T �FTAEFR±�jY+W[C	EnWSTAI+K(W[Y�WS �IXW�Y+���+CHGS�0�Sd2I+KAK�Y�EFC	� �jC	TAE�R±Y�E WS FC
w�T��S�STV��IXWSTA�+C4�J]HI+KVC+>´�»I+E�w ��I+�S�_ª�KVW[CHGSC	w =$s E�w�Y+GJwFCHG�C4:?\�IXWSTVY�E��2d2I	� �jCvIX����KATVC	w TAE I{¶�I�� WS �IXW
WS FCH�4wFY2EFY+W«]^Y�EeWSI+TAE¯WS FC�w�TA�S�STV��IXWSTV�+Cc��IXGSW»Y+�*WS FC��S��C	]^W[G�\�d¯> �h FCD¶f FY�KAC���GSY?]^C	w�\FGSCN]HI+E �jCDw�Y�EFC
TAE½WS �C2��G�I+d_CH¶�Y+GJq�Y+��WS FC�KACH�+C	K¥=?>PO¯]HKVY��S\�GSC2TAE0I¯¶»I	�½WS �IXW�WS �C2Y�E�KV��w�T �jCHGSC	E�]^C_W[YvWS FC���GSCH� TVY�\��
�S]� FC	d_CDIXGSCfw�T ��CHGSC	EeW¥]HI+EFY+�?�2wFCH�jC	E�wFC	EeWy�XI+KA\FC	�¥Y+��WS �Ccd_Y wFC	K�]^Y�E��SWSI+EnWS��� GSCH��GSC	�[C	EeWSTAEFR�C	E� �I+E�]^C	w
w�T��S�STV��IXWSTAY�E&>
Z?Y�d2C�EFCH¶ wFCH�+C	KVY+��d2C	EnW*¶�I+�(wFY�EFC��e�DWS FC���IXGJI+d2CHW[CHGJTVU	IXWSTVY�E�Y+� � ��¼ys���GSY w�\�]^WSTVY�E�]^Y�E�EFC	]^W[C	wM¶cTVWS 
�S\ ��R+GJTAw s �J]HI+KVCDWS FCHGJd2I+K6]HTAGJ]H\�KAIXWSTVY�E���� ¶f �TA]� ¯IXGSC���Y+GJ]^C	w��?�4�J\ ��R+GJTAwFs �S]HI+KVCD��IXW[W[CHGJE��hY+��WS �C��S\FGS�:I+]^C
W[C	d_�jCHGJIXWS\�GSC+>��h �TA�2C��jC	]^W¯TA�~ �TAw�wFC	E�T�E�WS FC���GSC	�S�J\FGSC�]^Y$�rIXGJT�I+E�]^C½W[CHGJd I+E�w� �I+�4I(��TVR T�EF��\FW
C	�[�jC	]HTAI+K�KV��T�E½�+CHGS� �[WSI���KVC2E�Y?]^WS\FG�E�I+K �jY�\�E�w�IXGJ�²KAI��+CHGJ��Y$�+CHG¬ FCHW[CHGJY+R+C	EFCHY�\���W[CHGSGJI+TAE&> �h �TA�DW[CHG�d
��Y+GJ]^C	��WS FC2�S]J �C	d_C�W[Y��JTAd�\�KAIXW[C2d_Y+GSC�d�T � T�EFR¯TAE �[WSI���KAC ��Y�\�E�w�IXGS��KAI	�+CHGJ��I+E�w0WS ?\��NGSC	d2Y��+C	��W[Y
�[Y�d2CcC � W[C	EnW»I�¶�C	KAK�q?EFY$¶fE±�S FY+GSWS]^Y�d2T�EFR�Y+�6W[GJI+w�TVWSTVY�E�I+KFWS\�G ��\�KVC	E�]^Ch�S]J FC	d2C	�H>¥�»\FW��JTAEFR�KVCh]^Y�KA\�d2E
�ST�d�\�K�IXWSTVY�E��9�J FY�¶�C	w�WS �IXW�WS �TA�*��Y��JTVWSTV�+C¥C��jC	]^WyTA���S\F����GSC	�S�[C	wNW[YNIDKAIXGSR+C�C � W[C	EnW��nTA��tvY�E�T�E s®Q ��\Fq  FY$�
�ST�d2TAKAIXGJTAW ��WS FCHY+GS�±TA�»\��[C	w±W[Y_wFC	�S]^GJT	�jCcWS FCDWS\FG ��\�KAC	EnW��S\FGS�:I+]^C � \ �?C	��Y+�� FC	IXW«I+E�w4d_Y�TA�[WS\FGJC+> �f �IXW
TA��w�\FC�W[Y4WS FC¬�JTAd�\�KAIXWSTVY�E¯Y+�¥I±�[W[GSY�E�R±wFC	]^Y�\���KATAEFR ��CHWu¶�CHC	E½�[Y�T�K*I+E�w�IXWSd_Y��[�� FCHGSC��&TV�(WS FC��S\FGS�:I+]^C
W[C	d_�jCHGJIXWS\�GSCvTA��d�\�]J  KVY$¶�CHG2WS �I+E WS �IXW_Y+�cWS �C4I+TAG2I���Y$�+C+> �h �TA����GSY��KAC	d�]^Y�\�KAw ��C¯�[Y�KA�+C	w �e�
�ST�d_��KV�NIX����KA�?TAE�RhWS FC � ��¼©s �J]J FC	d_C«wFY$¶fE¬W[YcWS �C»KAY�¶�CHG �jY�\�E�w�IXGS�DY+��WS FC�WS\FG ��\�KVC	EeW9�yGJI+E�wFWSK s KAI��+CHG	>
�h �TA�N¶»I+�MI+]J �TVCH�+C	w(�?�½WS FC2CH�XI+KA\�IXWSTVY�E{Y+�»�+CHGSWSTA]HI+KyR+G�I+w�TVC	EeWS��¶fTVWS  WS FC� FC	KV�{Y+��WS �C�KVY+R�IXGJTVWS �d2TA]
�¥GJI+E�wFWSK s K�I	�+CHGN��GSY+ª�KVC	�H> �f FC2d2I+TAE�C��jC	]^W�Y+��WS �TA�N\�E�TVª�C	w²IX����GSY�I+]J  T���I¯]^Y�E��STA�[W[C	EeWN��Y+G�d�\�K�IXWSTVY�E
Y+�(WS FCM�J\FGS�:I+]^C�KAI	�+CHG��S]J FC	d2CMI+E�w¯WS FC�� ��¼©s �S]� FC	d_CM\��[C	w¯I��jY��+CMWS �CM�S\FGS�:I+]^C�KAI��+CHG	>
�h �CfI+w�w�TVWSTAY�E�I+K � ��¼ys���GSY w�\�]^WSTVY�E�W[CHG�d2�¥I+KAK�W[Y+R+CHWS FCHG«]^Y�d_Cc��GSY�d7WS FCh��Y�KAKVY�¶cTAEFRNC � ��I+E��STVY�E2Y+�&WS FC
W[CHGJd l�� ��� � 	 ��¶f �TA]J 4Y+GJTAR�TAE�I+KAKV�2IX����C	IXG��hTAE4WS FC � ��¼©s�C4:?\�IXWSTVY�E&�
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K ikq+i+L^jML^tNL^l�OQPSR^t<T�isp+i+R�jUPUVHW nCp�qMO qmh(q+i�XZY�R^rZR�n K L�x�ikt*PSL�[1rZR�jMO p\L&n ]+^�^
_
` PSR^x�iS[baHLced#P5OXiknZPki�X#W n�p3q�Ouq+h�q+ifc�L^jhgiV�a(p\OQPkp j�tNL^hCx�pkR�nCx�r�jmi+PSOurZO qUR�q�ONL^n ]+^�^�^
L�c/q�V�i ` q�[0L&p+r#V�isj+i�Xlj�mki+PUVnT$isr�h#o�tNONP
p n#Orq&ikj p\Ouq�asLc�t(g�hZo�t g\R^nZR#X<d�trL�q&ikn#OQR t,R�qmikn qkV�i+R�q$n hCx(l�OXn�l ]+^�^�^
K ikq+i+L^jML^tNL^l�OQPSR^t<T�isp+i+R�jUPUVHW nCp�qMO qmh(q+i�XZufL^jmi+R h�n#v�n#L�z$n ]+^�^
_
w R�q�ONL^nlR�t,j�ikn qmikj%c�L^j ` qM[0L&p+r#V�ikjMOQP�T�isp+i+R�jUPUV d(iS[0OyxzON[�r�trOQP5Ouq�q�ON[1iap�PUV�iS[1i ]+^�^�{
dBPSOuisn q�Or|lPbj�L�[1r�h(qMOun�l0}hONq
O p�OrL&n)X p d `

p n#Orq&ikj p\Ouq�asLc�~�j+isn&qML���W\� w h#[1ikjMONPspSXCp\VZREq&isx�iktXiS[1ikn qmp ]+^�^�^
p n#Orq&ikj p\Ouq�asLc���jUR�nZv�c�h�j3q���}f� w h#[1ikjMONPspkR�nCx?PktrL&h�x�r#V�a�p�OQPkp ]+^�^��
p n#Orq&ikj p\Ouq�asLc���R�[bo�h�j+l���}f� h�n#v�n#L�z$n ]+^�^
_
p n#Orq&ikj p\Ouq�asLc���R^n�n#L�q&ikj���}f� d�q+h�xBOXispkL^n�R�qM[�L p3rZV�ikjmi5x p3h�j\c�R�PLi�OXn q+isjMR�Pwq�ONL^n ����#]
p n#Orq&ikj p\Ouq�asLc�u�R�jmt p3jmh#V�i0��}f� dBL�OXt)[0L�x�iktXtrOXn�lZX#P+R^p+i�p�qmh�xBOXisp ]+^�^��
p n#Orq&ikj p\Ouq�asLc'j�L^tNL^l&n�i0��}f� h�n#v�n#L�z$n ������
p n#Orq&ikj p\Ouq�asLc�t�i+OurZmSOXln�J}�� j�tNL^hCxSrZV
a(p�ONPspSXBV�a(x(jML^tNL^l�a ������
p n#Orq&ikj p\Ouq�asLc���L^n�n���}f� g'V�a�p�OQPSR�t�OXn#Ouq�OQR�tNOrm�R�q�ONL^n ]+^�^
_

d�qMR�qMOXp3q�OQPSR^t�r<L&p3q+r�jMLBPLispmp�Oun�l
d�q+ikrn[0L^h�n&qUROXn�P5L�L^j xBOXnZR�qmi
T�ikl�ONL^nlR�t{iSq�R^rlL&jMR�q�ONL^n?R^n�xStNR^n�x�h�p3i
� jmikisn�tQR�n�x?v�R�qMR�oZR�qMONPyz�OXn�x�p
� R�qmikj�jmisp�L^h�jMPki�[sR�nZR^l�[1ikn q

p n#Orq&ikj p\Ouq�asLc K h�nZONPUV���}f� K L�x�ikt*PSL�[1rZR�jMO p\L&n)XBPSR^p+i�p�qmh�xBOXisp ������
ufL&n�jMR&x�x\�Hh�p+i�W n�p3q�Ouq+h(q�Xl�;ikjmtNOun���}f� d#P5OXikn q�Or|lPfq�OXp+hZR^trONm+R�q�ONL^n ]+^�^
_
` tyc�jmisx � ikl^isn�ikj�W nCp�qMO qmh(q+XZ�;jmiS[1ikjMVZREq&ikn.�J}�� j�tNL^hCxSrZV
a(p�ONPsp ������
geL^qmpmx#R[�W n�p3q�Ouq+h�q+ifc�L^jfj�trON[sR�q+ifW�[1rZR�Pwq T�ikl�ONL^nlR�t)PLtNON[0R�q+i�p3q+h�xBOXisp ]+^�^�^
T$i p3i�R�jUPUV.�JgiW�u���X#geL^qmpmx#R[��J}�� t*L�z K R�PUVBx�n hZ[boHikj$xBa�nZR[0OQPkp
� u�d#d?T$i p3i�R�jUPUVnj�ikn qmj+i � isisp3q�VZR�PUV&q��J}��5X �f� � �i� PktrL&h�xSp�a(p�qmiS[�p3q+hCxBOui pSX ������

jmikl�OrL&nZR�t�PktrON[sR�q+iap�ON[2h�tQR�qMOrL&n�p
W n�p3q�Ouq+h�q+ifc�L^jkT�isp+i+R�jUPUVHOXn�q�V�i�~�jML^r<L&p+r#V�ikjmi ~�h�jMo�h�tXiknZPkiap�qmh�xBOXisp ]+^�^�{
��W��7~k�5XZt�i+OurZmSOXlZX)��}f�
� isj�[sR�n ` isj�L p3rlR�PLi�j�ikn qmj+i�XBW n�p�qMO qmh(q+i�L�c ~�h�jMo�h�tXiknZPkiap�qmh�xBOXisp ������
` qM[�L p3rZV�ikjMONPfg'V
a(p�ONPspSXZ�hoHikjmrBc�R��EiknZV#Lc�isn)X*��}f�
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% "��'&�( "�isj3qMONP+R�t�[0L�qMOrL&n .�^ � ]���� x r�jmisp g�R�,�p
� ~�iS[1rHikjUR�q+h�j+i ]�] � ]���� x r�jmisp u
)�� � �*��" T$istNR�q�ONq^ifV�h#[0OXx#O q�a 2�� � ]���� x r�jmisp �
&+��� � i+L^r<L�q+isn q�OQR�t � � ]���� x r�jmisp [  ,�p  
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� �<L&nZR�tEz�OXn�xnP5L�[�r<L^n�ikn qb��jML�qUR�q+i x�l&j�O xZ� .�. � ]�� . x m [ ,�p
� K isj�O xBONL^nZR^tEz�Oun�xnPSL�[1rlL&n�ikn qb��j�L^qMR�qmisxSl^jMOXxl� . 1 � ]�� . x m [ ,�p
� "�isj3qMONP+R�t{z�OXn�xnP5L�[1r<L^n�isn q 1 � � ]�� . x m [ ,�p
� ~�iS[1rHikjUR�q+h�j+i ]�] � ]�� . x m u
� g j+i p+p+h�jmi ] � ]�� . x m g�R
)�� � �*��" T$istNR�q�ONq^ifV�h#[0OXx#O q�a 2�� � ]�� . x m �
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��� d(h�j\c�R�PLi�r�jmispmp3h�j+i ] � ] x x g�R
��"�� � K i+R�n�p+i+R�tui+q^ist�r�jmispmp3h�jmi � � ]���� x x g�R
� ��� " ��L^nZR^t�]+�[�x�z�OunCx .�. � ]���2 x ]�� [ ,�p
� ��� " K ikjMOXxBONL^nlR�t�]+��[�x?z�OXn�x . 1 � ]���2 x ]�� [ ,�p
� � " �[�xFqmiS[1rCisjMR�q+h�jmi ]�] � ]���2 x � u
��� � " �[�x�x(isz$rlL�Oun q�q+i+[1rCisjMR�q+h�jmi ]�_ � ]���2 x � u
� & ~�iS[1rHikjUR�qmh�j+i�R�q$q�V�i�OXn q+ikj�c�R�Pki ]�] � ] x x u

p+h�j�c�R�Pki5x�R�q�[0L p3r#V�ikjmi
� ��� % � ~�iS[1rHikjUR�qmh�j+ifL�c�p+n#L�z�p+h�j�c�R�Pki ���. ���#] ] x x u

�Fp3h�j\c�R�PLiyq+i+[�rHikjUR�qmh�jmi�Oyc�n#L�p3nZL�z��
� � ~�iS[1rHikjUR�qmh�j+ifoHiktNL�z�p+n#L�z { 2 � ]�]�] x � u

�Fp3h�j\c�R�PLiyq+i+[�rHikjUR�qmh�jmi�Oyc�n#L�p3nZL�z
� " ~�iS[1rHikjUR�qmh�j+i�R�q$q�V�i�o<L�q+q�L�[ { 2 � ]�]�] x ^ u

L�c,|Cjmp3q�p\L�Out{tQREa^isj
� � � d(rCi�P5Or|lPfV�h#[0OXxBOuq�a?R�q$q�V�iap+h�j�c�R�Pki 2#] � ] x x v�l�,�v�l
� ��� % � � R�qmikj�PSL^n q+isn q%L�c)p+n#L�z � 2 � ] x x v�l�,�[  
� � � R�qmikj�PSL^n q+isn q%L�c,OXn q+ikjUPLisr(q�ONL^n�p3q�L&j+i ���� ���#] ] x x v�l�,�[  
� & � � R�qmikj�PSL^n q+isn q%L�c�h�r�rCisj%p\L�Out{tQREa^isj {�� � ]�]�� � ]�� v�l�,�[  
� & � � R�qmikj�PSL^n q+isn q%L�c,[0O x�x(tXi2p\L�Out{tQREa^isj {�� � ]�]�� ]�� ]+��� v�l�,�[  
� � " ~�h�jMo�h�tXikn q$q+jUR�nCp�c�isjkP5L�i�# P5OXikn q%c�L^j ]E_� ���#] ] x x x

[0L�[�isn q+h#[ R�q$q�V�iap3h�j�c�R�Pki
� � � ~�h�jMo�h�tXikn q$q+jUR�nCp�c�isjkP5L�i�# P5OXikn q%c�L^j ]E_B] ���#] ] x x x

V�i+R�q�R^n�x?[�L�OXp3q+h�j+i�R�q$qMV�iap+h�j\c�R�PLi
� � TkL^h�l�V�n�ispmp�tXikn�l^q�V���tQR�n�x!R�nCxSz%R�qmikj�� {�. � ] x x [
( ��� d(h�j\c�R�PLi�R�tNoHisxBL0c�L&j�p\V#L&j3q�z%REq^i { 1 � ] x x �

jUR^x#ONR�q�ONL^n
����� � ~,L�qUR�t)PktrL&h�xnP5L�q^isj _B] � ] x x �
����� � ��Oul�V�PLtNL^h�x!P5L�q&ikj�����x 1 ���1VZg�R�� _ 2 � ] x x �
����� " K OXx�x�tui�PktrL&h�xnP5L�q^isj�� 1 ����x�{����bVZg�R�� _ 1 � ] x x �
������� t*L�z PktrL&h�x?PSL�q^isjf�J{����VZg�Rx�p+h�j�c�R�PLiE� _ . � ] x x �
����� � " % � ~,L�qUR�t)PktrL&h�xnP5L�q^isj �� 1 ��� . ] x x x

��[0L�x#Oy|�i x!c�L^j$l&jMR^r#V#OQPkpU�
��� ���+����� w L^jM[sR�tNOrmsisx!PLtNL^h�x�x(ikr�q�V ���. ��� . ] x x x

��[0L�x#Oy|�i x!c�L^j$l&jMR^r#V#OQPkpU�
��� % � � � ~,L^rnV�i+Oul�V q%L�c�x�j�aHPSL^n�q^i�PwqMOrL&n {
� ���#] ] x x [

��V�iSOXl�V q�R�olL�q&ih[1i+R^n�p3i�R2tXiSq&ikt �
������) %���� �%iSOXl�V qkLce� � � O p�L�q�V�ikjM[ { 1 ���#] ] x x [

�JRo<L�q^if[1i+R^n�p+i+R�tXiSq^istQ�
"�	 ��
 ��% � K R^pmp #�h � R�q�PSL^n�q^i�Pwq�ONq^ifPLtNL^hCx � 1 � ���#] ] x x v�l�,E[  p

olR^p+i
� (���� ��% � j�L&n�q^i+PLq�ONq^ifREq�ROXtNR�o�tui�r<L�qmikn q�OQR�t{isn�ikjml�a � 1 ] ���#] ] x x Y�,Ev�l
��� �'& ��% � K L�O p�qmh�j+i�PSL^n�q^isj+l&iknZPki�oHiktNL�z � 1 � ���#] ] x x ] ,�p

PSL^n�q^i�PwqMOrq&i�PktrL&h�x!oZR^p+i
����� �'% � j�L&n�q^i+PLq�ONq^i!q+h�jMo�h�tXikn qkv�OXn�iLqMONP�isn�ikjml�a � 1 . ���#] ] x x Y�,Ev�l
� �'(��+��) "�isj3qMONP+R�tXtraHOun q+isl^jUR�qmisx�q�L�qUR�t{z%R�qmikj 1 ] ���#] ] x x v�l�,�[  
� �'� "�isj3qMONP+R�tXtraHOun q+isl^jUR�qmisxSz�R�q+ikj�q�R^rlL&h�j 2 1 � ] x x v�l�,�[  
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)�( � � & ��� ` [�L&h�n qkLc)l^jMOXx�x pMPSR�tXiyjMR�Oun ]���� ��Z] ] x x v�l�,�[  
��� % � & ��� ` [�L&h�n qkLc)l^jMOXx�x pMPSR�tXi�p3n#L�z _�^ � ] x x v�l�,�[  
)�( � � ��% � ` [�L&h�n qkLceP5L^n�q&i+PwqMOrq&i!jUROXn ]�] . ��Z] ] x x v�l�,�[  
��� % � ��% � ` [�L&h�n qkLceP5L^n�q&i+PwqMOrq&iyp+n#L�z _�{ � ] x x v�l�,�[  
� % � �+)�� � ~,L�qUR�t{r�jmi+PSOur#OuqMR�q�ONL^nnR[0L^h�n&q �#] � ] x x v�l�,�[  
)���� % 	�	 � d�h�j\c�R�PLi�z�R�q+isj$j+h�n#x L�� ^�� � ]�]E� � ]+� v�l�,�[  
)���� % 	�	 & � jML^h�nCx�z%R�qmikj$jmh�nBxzL� ^�� � ]�]E� ]+� ]���� v�l�,�[  
� � � � ����" "�isj3qMONP+R�tXtra OXn q+isl^jUR�q+i xSx#Orq&ikjml^iknlPLi 1 � ��Z] ] x x v�l�,�[  

L�c)p+rCi�P5Or|lPfV�h#[0OXxBOuq�a
(�����(+� � ` PSPLhZ[2h�tQR�qmisx	#�h � L�c�p+h�j�c�R�Pki�[0L�OXp3q+h�jmi 2�_ � ] x x v�l�,�[$ 
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(���"�	 � � d�h�j\c�R�PLi�hBxz[�L�[1ikn q+h#[ #�h � ]E� 1 � ] x x w ,E[  
(���"�	 � � d�h�j\c�R�PLifq
x [0L�[1isn&qmh#[ #�h � ]E� 2 � ] x x w ,E[  
(�����	 � � d�h�j\c�R�PLi�p3isn�p�Oro�tXifV�i+R�q�#�h � ]E��� � ] x x � ,�[  
( � ��	 � � d�h�j\c�R�PLi�tNR�q+isn&qkV�i+R�q #�h � ]E�B] � ] x x � ,�[  
(�� % � � d�L&tNR^j�jMR&xBONR�q�ONL^n!o�h�x(l&iLqkR�q ]�]�] � ] x x � ,�[  

qMV�i�i+R^j3qMV�p+h�j�c�R�PLi
(�� % � � d�L&tNR^j�jMR&xBONR�q�ONL^n!o�h�x(l&iLqkR�q ]�] . � { x x � ,�[  

qMV�i�q�L&r!L�c/qMV�i�R�qM[�L p3rZV�ikjmi
(���� � � ~%V�isj�[sR^t{jMR&xBONR�q�ONL^n?o�h�x(l&iLq�R�q ]�]�� � ] x x � ,�[  

qMV�i�i+R^j3qMV�p+h�j�c�R�PLi
(���� � � ~%V�isj�[sR^t{jMR&xBONR�q�ONL^n?o�h�x(l&iLq�R�q ]�] 1 � { x x � ,�[	 

qMV�i�q�L&r!L�c/qMV�i�R�qM[�L p3rZV�ikjmi
(���( � � �;h�x(l&iLq�Lc�r#V#L^q�L p\a�n q�V�ikq�OQPfR�PwqMOrq&i 2 ��Z] ] x x � ,�[  

jUR^xBOQR�qMOrL&n?R�q$q�V�i�i�R�j+q�V\p3h�j�c�R�Pki
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��" � � � " K OXn#ON[2h#[ Lci��[�x?q+iS[1rHikjUR�qmh�j+i ]+� � ]+� 2 x � u
��"�( 
 � " K R � Or[�h#[ Lci��[�x?q+i+[�rHikjUR�qmh�jmi ]02 � ]+� 2 x � u
��"�( 
 ��� " K R � Or[�h#[ Lc%]+��[�x?z�OXn�x�p3rHiki x ]�{
_ ��Z] ]+� 2 x ]+� [ ,�p
��� % � ��% � ~,L^r!V�iSOXl�V qkL�c7P5L&n�q^i+PLq�ONq^ifPLtNL^h�x�p ��^ ��Z] . x x [

�JRo<L�q^i�[�i�R�n�p+i+R�tui+q^istQ�
� � (�� ��% � �%R^p+ifV�iSOXl�V q�LceP5L&n
q&i+PLq�ONq^ifPLtNL^h�x�p ��{ ��Z] � x x [

�JRo<L�q^i�[�i�R�n�p+i+R�tui+q^istQ�
� % � �'% � K R�Oun#x?tXiSq&ikt�OXn�x(i � Lc�P5L^n�q&i+PwqMOrq&i _ . ��Z] ] x x x

PktrL&h�x�qML^r
� (�� �'% � �hR�trc x?tXiSq&ikt�OXn�x(i � LceP5L^n�q&i+PwqMOrq&i _� ��Z] ] x x x

PktrL&h�xHolR^p+i
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	 � � � i+L^r<L�q+isn q�OQR�t�Lc�i+R^j3qMV�p+h�j�c�R�Pki � � ] x x [  ,�p  
��� ��)�	 � i+L�[1iLqmj�OQPSR^t�V�iSOXl�V q�Lc�p3h�j\c�R�PLi { � ] x x [
	�) � (���� t,R�n�xHc�jMR�PwqMOrL&n?L�ceR�l^jMO x?R^j+i�R {#] � ] x x x
� %���� ����� d�L�OutEqmi � q+h�j+ifc�L&j$tNR^n�x c�jUR�PLq�ONL^n 2�_ ��
� ] x x x

��v^iSa�n hZ[boHikj�]5x�{#XBL�q&ikj�z%R�q+isj ��^��
��� � � i+L^l^jUR�rZV#ONP+R�tHtNR�q�Ouq+h�x�i ]�] 1 ��
� ] x x � w
) � ( � i+L^l^jUR�rZV#ONP+R�tHtrL&n�l�Ouq+hCx(i ]�]02 ��
� ] x x � �
� ����% � ��jMR�Pwq�ONL^nlR�tEr�tQR�n q�P5L�q&ikj {
_ � ] x x x
� ( � t/i+R�ceR�jmi+R1OunCx(i � Lceq^ikl&iLqUR�q�ONL^n �#] � ] x x x
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) %�% ����� T�L�L^q$x�ikr(qMV!L�c7q&ikl&iLqMR�q�ONL^n ��� ����� ] x x [
	 � j�L&j�ONL^tNOXp;rZR^jMR�[1iLq+isj ]�]0. ����� ] x x p � �
� ��� ~�iS[1rHikjUR�q+h�j+ifLc�q�V�i�tNL�z;isp3q$p�L�OXt{tQREa^ikj {�2 � ]�]�] x .�� u

�JPLtNOr[sR�qML^tNL^l�ONP+R�t�q�R�tXh�i��
� ��� � R�qmikjkP5L&n q+ikn q�Lc)q�V�i�trL�z;isp3q�p�L�OXt{tQREa^ikj {�� � ]�]�� ]���� ]+^�� v�l�,E[  

�JPLtNOr[sR�qML^tNL^l�ONP+R�t�q�R�tXh�i��
� �*%�2 "�isj3qMONP+R�tXtra OXn q+isl^jUR�q+i x L�mSL^n�i ��2 ����� ] x x g�Rs� .
��" %�2 �%iSOXl�V q�LceL�mSL&n�i�[0R � Or[�h#[ � 1 ����� ] x x g�R
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	 � � � i+L^r<L�q+isn q�OQR�t�Lc�i+R^j3qMV�p+h�j�c�R�Pki � � ] x x [  ,�p  
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