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n	O�GJPoPoC7S�O�G*$pCED6O ����� � � �ZY [ THI�n#W7THUZW moW7O
m6GJPVQ]iLq�m6W7O�D6O $pFsTHU¢GJPoO � TsP!G $0O�Doq iJD6S�O(M � ,�G}D6T � iLB ,vS�O�� � � 4 I$q�GJU+m�� D6O�U(O(Izm�M7THPVU(ixyzO+D6THO(P>iLq
U(GRmZGJF ,�m6THU¢GJFsF ,�GJU+m6TsyzO :^@�= P & ¥L¥ ��¥ � � 0 � ��¥�� � (�S�GRQzO�moW7THP>GJPoPoC7S%$7m6TsiLI�yzO�D ,[G0$#$uO¢GJFHTsI7K#� 4 I
T m6P!SNiLPVm�U(iLI7M7O�I7PoO(M�q iJD6S moW7O FHiLKLTsU(P!iLqpGJI :#@�= n	iJD6FsM THP>U¢G0$7m6CED6O(M�TsI$m6W7O �R�v� �§¡Z�R�¤�=Y�� ��� ¡
�6�6�9¡���� �R�t�0�+� � � ���
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= n	O(GJFsm6W iLq�QvI7ixn#FHO�M7KLO iLI m6W7TsP�S�ivM7O(F>WpGJP]GJU(U(C7S�C7FrGRm6O�MYi§yzO�D�m6W7O�FrGJP m�mfn igM7O(U(GJM7O(P
� O(KLTHI7I7TsI7Kgn#Tsm6W m6W7O�m6W7O(iJD , iLq`moW7ONW�,�$0O+D6U ,EU�FHO7& �'� � � 0 � � � (5� < W7O,M�,EIpGJS�TsU¢GJF�P ,vPVm6O(S
GJPVPoivU(THGRm6O(M n^T m6W V ¥ � ¦ W�THP^I7i§n�m6O�DoS�O(M �6� ] Y �¤¡6�R�f� � � 3(�7�R��� � � & � � (
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4 mgTHP � GJPoO(M iLI m6W7O U&W7O�S�THU¢GJFADoO¢GJU�m6TsiLI�PoUZW7O(S�O V ¥ � ¦ W,GJI7M m6W7O GJPVPoC7S%$7m6TsiLI�iLq ¡Z� �<N
�&�¤�J�p�	� �  z�R�p���¢�R��� � � � GJP	M7O(PoU+D6T � O(M THI UZWpG0$7m6O�D 0 
Em6W7O�yJGRDoTrG � FHO�P � ��D6O(q O+D#m6i�m6W7O�D6O(FHGRm6TsyzO
U�iLI7U(O(IzmoDZGRm6TsiLI7PgiLq�m6W7O�P $uO(U(THO�P ��� � ? D6THKLTsIpGJFHF ,�M7O�yzO(Fsi�$0O(M�GJP G SNivM7O(F#iLq $7D6O � THiJm6TsU
O+yziLFHCEm6TsiLI�D6O $pFHTsU¢GRm6iJDcO � CpGRm6THiLI7P	WpG¢yzO � O�O(IgO�I7U(iLC7I9moO�D6O(MgPoTHI7U(O�m6W7O�IgTsI S�GJI ,,M7T &uO�D6O(Izm
1pO�FHM7P 4 $0i�$pC7FrGRmoTHiLI7PcKLO(I7O�m6TsU(P �7S'GRmoW7O(S'GRm6TsU¢GJFuO(U�iLFHiLK�, V n#W7O�D6O�m6W7O ,"i�U(U(CED#M7THPoKLC7TsPoO(M GJP
d iJmoQRG k !`iLFsm6O+DoDZG�O � CpGRm6TsiLI7P & � � (\W �7O�U(iLI7iLS�THU�P �7iJD^FHGJPoO�D $pW ,vPoTHU(P � < W7O(TsD2$7D6i�$0O+Dom6THO�P^WpG¢yzO
� O(O(I m6W7ONPoC � �fO(U�m iLq	W9C7I7MED6O(M7P iLq D6O�PoO¢GRD6UZW($jG0$0O+D6P � , S'GJI�,tD6O(PoO¢GRDoU&W KJD6iLC�$pP ��S�iLPVm
$7DoiLS�THI7O(Izm6F ,�GJS�iLI7K�m6W7O(S 5 UZW9C7PVm6O�D�� 5 TsKLS�C7I7M�� � iLq � GJC7O�D}GJI7M"U(iRk n iJDoQzO�D6P TsI !�THO(I7IpG��
< W7O�DoO(PoC7FsmoP^iLq>moW7O 17D6PVm#M7O(U¢GJM7O$iLq!THIzyzO(PVmoTHKzGRm6TsiLI GRD6O]U(iLS%$pTsFHO(MgTHIgmoW7O � i�iJQ�& �J¨ (5�
: O $pFHTsU¢GRm6TsiLI PoUZW7O(S�O�P^n^T m6W7iLCEm#P $0O(U�T 1pU[U¢GRm6GJF ,EP m��7T5� O�� �7S�i�M7O(FHP}iLq>moW7O$q iJD6S V ¥ � 0 W�U(iLC7FsM
� O#C7PVO(MNm6i]S�ivM7O�FpGJINO�yzO(I,O¢GRD6FsTHO�D�PVmZGJKLO}iLq $7DoO � THiJm6TsU#O+yziLFHCEm6TsiLI�� 4 INiJD6M7O�D�m6i�U(iLI7PVmoD6C7U+m
G"PoO(FsqHk¤PoCHGNU(THO�I9m P ,EPVm6O�S n O,WpG¢yzO�moi GJPoPVC7S�ONG"S�O(UZWpGJI7TsPoS q iJD $7D6i�M7C7U(THI7K m6W7O � C7THFHMvk
TsI7K � FsivU6QEP � � � C7PVO(M THI moW7O,D6O $pFsTHU¢GRmoTHiLI P m6O $ � < W7O , U(iLC7FHM O(Tsm6W7O+D � O�$7D6ivM7C7U�O(M � ,
O -Em6O�DoIpGJF $7D6ivM7C7U�moTHiLI�$jGRm6WzncG�,EP}iJDcm6W7O ,"D6O � C7TsD6O]U¢GRmZGJF ,vm6TsU�GJPoPoTHP mZGJI7U(O � ,'m6W7O�D6O $pFsTHU¢GRmVk
TsI7K $uiLF ,EI9C7U(FsO(iJm6THM7O�P�q iJD]m6W7O(T D�q iJDoS'GRm6THiLI�� 4 I m6W7O�FrGRmom6O+D�U(GJPoO V ¥ � 0 W}THP]GJC7KLS�O(Izm6O(M � ,
DoO¢GJU�m6TsiLI7P^iLq>moW7O$q iJD6S
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!`O�D ,,FHT mom6FsO^THP�QEI7i§n^I'iLI�moW7OAM�,EIpGJS�TsU(P iLq0m6W7O^S�iJD6O#DoO¢GJFHTsPVm6THU}D6O $pFsTHU¢GRm6TsiLI�S�O(UZWpGJI7TsPoS�P �
< W7O�q C7FHF :^@�= D6O $pFHTsU¢GRm6TsiLIYS�O�U&WpGJI7TsPoS V ¥ � � WcWpGJP � O�O(I PVm6C7M7TsO(M TsIYPoiLSNO�M7O+mZGJTHF�q iJD$G
PVTHI7KLFHOgP $0O�U(THO(P & 0%0 ( � = I9C7S�O�D6TsU¢GJF#P m6C7M�, iLI U(iLS%$0O+m6Tsm6TsiLI TsI m6W7THP,P ,EP m6O(S GJPoPoC7S�TsI7K
U�iLI7PVmZGJIzm�O(I7B ,vS�O U(iLI7U�O(I9mVDZGRm6THiLI WpGJP � O(O(I $pC � FsTHPoW7O(M�D6O�U(O(Izm6F , � , )cTsO � D6TsU&W7O+DtGJI7M
U�iRk n	iJDoQzO+D6P3&��O( � = I�C7S � O+D,iLq}P ,vPVm6O(S'GRmoTHU�PoTsS%$pFHT 1pU¢GRm6TsiLI7P iLq}m6W7TsP�S�ivM7O(F`WpG§yzO � O(O(I
SNO(I9moTHiLI7O(M THI�m6W7O�FHT m6O�DZGRmoCED6O��0m6W7iLC7KLWtI7iLI iLq�m6W7O�S WpGJP � O(O(I PVm6C7M7TsO(M q iJD]S�iJD6O�m6WpGJI
G�q O�n PoTHS $pFHO]P $0O(U�TrGJFeU¢GJPoO(P � 4 I 1pKLCED6O �,m6W7O�TsDAS�CEm6CpGJF0DoO(FrGRm6TsiLI7PoW7T $pP^GRD6O]PoW7ixn#I��
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: O $pFrGJU�THI7K�moW7O#O(I7B.,ES�O � � ,,G�DoT � iLB.,ES�O � � FHO¢GJM7P�m6i�moW7O :#@�= n	iJDoFHM,yzO+D6PoTHiLI,iLq V ¥ � � W �
n#W7THUZW�WpGJPAI7iJm � O(O�I�U(iLI7PoTHM7O+D6O(MtGRm�GJFsFePoi�q�GRD�� < W7THPASNivM7O(FeU¢GJI � O$PoTsS%$pFHT 1pO(M q CEDomoW7O�D
TsIgm n	iNn	G�,vP 4
V TXW @ O(KLFsO(U�m6TsI7K}m6W7O�q�GJU�m�m6WpGRmeI9C7U(FHO�THU GJU�THM7PeO.-7W7T � Tsm�U(iLS%$pFsO(S�O(IzmZGRD ,^D6O $pFHTsU¢GRm6TsiLI ,vTHO(FsM7P

�VS�i�M7O(F 4 �"THI & � ¨ (5� 4 m�GJFsFHi§n^PAm6i"PVmoC7M�, m6W7O�O &0O�U�m6P]iLq`G b THUZWpGJO(FsTHP k b O�I9m6O�IYm ,�$uO
QETsI7O�m6TsU$q iJDAm6W7O q iJDoS'GRm6THiLIgiLq
O(I7B ,vS�O+k moO(S%$pFrGRmoO$U(iLS%$pFsO.-7O�P � = q O�n DoO(PoC7FsmoP�iLItG
W�,�$0O+D6U ,EU�FHO�n#TsmoWgm6W7TsP}D6O.$pFHTHU(GRm6THiLIgPoUZW7O(S�O[GRDoO]QvI7ixn#I & � ¨ (5�

V THTXW 4 KLI7iJD6THI7K moW7O � THI7M7THI7KtGJI7M M7TsPoPoivU�TrGRm6TsiLI PVm6O $pP�GJI7M W7O(I7U(O'D6O.$pFrGJU(TsI7K�O¢GJUZW U.,EU(FsO
THI V ¥ � � W � ,�G PoTsI7KLFHOYTsDoD6O+yzO�D6PoT � FHO U�i�$�,|D6O¢GJU�m6TsiLI iLq$m6W7OYq iJD6S � � � � ! � �

� � � � � O.-vmoDZGJU�m6P�m6W7O�O &uO(U�m�iLq�moW7O�U�iLS%$pFHO(SNO(I9m6GRD ,�FHiLKLTsU iLq�moW7O $uiLF ,vI�C7U(FsO(iJm6TsM7O
D6O $pFsTHU¢GRmoTHiLI�� < W7TsP^S�i�M7O(F WpGJPAGJF D6O¢GJM�, � O(O(I�PVm6C7M7TsO(M TsI PoiLS�O]M7O�mZGJTsF & ¦L¨ ( �
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@ O�KLFHO(U�moTHI7K U�iLS%$pFHO(SNO(I9m6GRD6Tsm ,tqrD6iLS m6W7O � O(KLTHI7I7TsI7K FHO(GJM7P�m6i �VSNivM7O(F 4o4 �giLq;D6O(q O�DoO(I7U(O
& � ¨ ( � 4 m�WpGJP � O�O(I PVmoC7M7THO(M I�C7SNO�D6THU(GJFHF , q iJD�m6W7O�P $0O�U(TrGJF�U(GJPoO�iLq�m6W7O W�,�$uO�D6U ,vU(FHO�C7PoTsI7K
G,PoTHS%$pFsO]mVDZGJI7PoFrGRmoTHiLI PVmoO $ � 4 m^D6O(M7C7U�O(PAm6i �VSNivM7O(F 4 ��THq>m6W7O[O(I7B ,vS�O � THP}D6O $pFrGJU�O(M � ,
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GNDoT � iLB.,ES�O�� = PoTsS%$pFHT 1pU¢GRm6TsiLI iLq �VS�ivM7O�F 4o4 � � , I7O(KLFsO(U�m6TsI7K'iLI7O iLq�m6W7O$m n	i'O(I7B.,ES�O+k
$uiLF ,vI�C7U(FsO(iJm6TsM7O$U(iLS%$pFsO.-7O�P ��,ETsO(FHM7TsI7K

� � � �� � � � � ! � � � � ( V ¥ � ¥ � W

WpGJP	D6O�U(O(TsyzO�M U(iLI7PoTsM7O�DZG � FsO�TsI9m6O+D6O(PVm}THI"m6W7O(iJDoO�m6THU(GJF0THS�S�C7I7iLFsiLK�,�GJP}G�S�ivM7O(F�q iJD < k U(O(FHF
KJDoixn}m6W�C7I7M7O�D"PVmoTHS�C7FrGRm6TsiLI � ,�GJIzm6T k KLO(I $7D6O(PoO�I9m6TsI7K U�O(FHFsPM& ¥ � �c¨ �O(5� 4 I�m6W7TsP�U(iLIzm6O.-vm
T m�S'G�, � O DoO(S'GRDoQzO(M m6WpGRm );k¤U�O(FHF}I7O�m n	iJDoQvP�U¢GJI GJPNn	O�FHF � O S�i�M7O(FHO�M � , D6O $pFsTHU¢GRm6iJD
O � CpGRm6TsiLI7P & ¦ �O(eiLq!m6W7O]q iJD6S
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n#W7O�D6OZ� THP�I7iLIvk FHTHI7O(GRD'D6O(P $uiLI7PoO�q C7I7U�m6TsiLI TsI7PVm6O¢GJM�iLq�m6W7O FHTHI7O(GRD'THIzm6O�DZGJU+m6THiLI�S�i�M7O(F
V ¥ �H¥�� W �
@ O�KLFHO(U�moTHI7K�GJFsPoi#m6W7O;PoO(U(iLI7M U(iLS $pFHO.-�q iJD6S'GRmoTHiLI$P m6O $ n	O;GRDoD6TsyzO;GRm>moW7O;D6O¢GJU�moTHiLI[PoUZW7O(SNO

��� � � � � ! � ��� � � �
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n#W7THUZW U(G0$7m6CED6O(P}m6W7O � GJPoTsU$PoO.$jGRDZGRm6THiLIgiLq!D6O $pFsTHU¢GRmoTHI7K�S'GRm6O�D6THGJFeGJI7M O(I7B.,ES�O(P ��& �7¥`( �
= U�FHiLPoO(F , D6O�FrGRm6O(M DoO $pFHTsU¢GRm6THiLI PVU&W7O�S�O�WpGJP � O�O(I q iLC7I7M O.-�$0O�DoTHS�O(IzmZGJFsF , q iJD[m6W7O � GJU+k
moO�D6THi�$pWpGJKLO ����THI7q O(U+m6THI7K�
 $�¡Z� Y � � < W7THP�P ,vPVm6O(S U(iLI7P m6Tsm6CEmoO(P�moW7O 17D6P mNO.-7GJS%$pFHO"iLq^G
DoO¢GJFHTsPVm6THU]W�,�$0O+D6U ,EU�FHO5& ¥§¦ ( �
8 yzO(I�FsO(PoPNTsP,QvI7ixn#I�G � iLCEmNU(iLS%$uO�m6TsmoTHiLI iLq^D6O $pFsTHU¢GRm6iJDoPNi � O.,ETHI7KYPoUZW7O(S�O V ¥ � 0 W � = I
GJIpGJFsiLKLC7O�iLq V ¥ �H¥�� W
q iJD $jGRDZG � iLFHTHU(GJFHF ,NKJD6i§n^TsI7K�P $0O(U(TsO(P}WpGJP � O(O(I THIzyzO(PVm6TsKzGRm6O(M THI"PoiLS�O
M7O+mZGJTHF � , 5 B(GRm6S'GRD ,�& ¥�� � ( �
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< W7O ������N � � �ZY [ j GJPoPVC7S%$7m6THiLI TsP,G�n#THM7O(F , GJU(U(O $7moO(M S�i�M7O(F q iJD�m6W7O"moDZGJI7PoT m6THiLI qrD6iLS
UZW7O(SNTHU¢GJF
m6i � TsiLFHiLKLTsU¢GJF
O�yziLFHCEmoTHiLI�� 4 m�WpGJP � O(O(I PoW7i§n^I TsI G KJDoO¢GRm�yRGRD6TsO�m ,YiLq;O.-�$uO�D6T k
SNO(I9moP!m6WpGRm :#@�= k¤S�iLFsO(U(C7FsO(P�GRD6O � iJm6W[U(G0$jG � FHO iLq7PVmoiJD6THI7K�TsI7q iJD6S'GRm6TsiLI[GJI7M/$0O+D6q iJD6S�TsI7K
U(GRmZGJF ,�m6THU]GJU�m6T yET m6THO(P � )	CEm#PoU(TsO(I7U(O[TsP#PVmoTHFHF0yzO+D , q�GRD�G¢ncG�, qrD6iLS*G,q C7FsFeC7I7M7O�D6PVmZGJI7M7TsI7K'iLq
moW7O$iJD6TsKLTHI7P}iLq!FHTsq O��

�^� ] Y � ¡6�R�f� � [ � �u�J��� ¡&� WpG¢yzO � O�O(I�O(PVmZG � FsTHPoW7O�M�GJPAG�S�ivM7O(F iLq!THIzm6O�DZGJU�moTHiLI7P^TsI $7D6O � THiJm6TsU
moTHS�O(P}GJI7M TsI iJD6M7O+D^m6i,M7O(S�iLI7PVmoD6GRm6O]moW7O�TsI7U�D6O¢GJPoO�iLq�U(iLS%$pFsO.-7T m ,��

: O $pFHTsU¢GRm6TsiLI THP$m6W7ONS�iLPVm�U�D6C7U(THGJF $7D6i�U(O(PoP TsI � THiLFHiLK�,���q iJD T m THP]m6W7O'iLI7F , ncG�,Ym6i $jGJPVP
KLO�I7O�m6THU�THI7q iJDoS'GRm6THiLItqrD6iLS iLI7O�KLO(I7O�D6GRm6THiLItm6i"m6W7O�I7O.-Em�� < W7O $7D6ivU�O(PoP]iLq`M7C�$pFsTHU¢GRm6TsI7K
3�@�= m6ivMpG�, THP�GtS�iLPVm�U(iLS%$pFsTHU¢GRmoO(M S�C7F m6T k PVm6O $ $7D6i�U(O(M7CED6O��;THIzyziLFsyETsI7KYS�GJI , W7TsKLW7F ,
P $0O(U(THGJFHTsB(O(M O(I7B ,vS�O(P � 5 TsI7U(OtTsm'TsP'G � PoCED6M m6i m6W7TsIEQ�iLq�PoC7UZW $7D6ivU(O�PoPoO(P THI $7D6O � THiJm6TsU
moTHS�O(P �0Tsm�T m�qrD6C7Tsmoq C7F�m6i"THIzyzO(PVm6TsKzGRm6O$m6W7O�FHTsS�TsmoP^iLq�m6W7O iLI7O+k¤P m6O $ �Vi§yzO�DZGJFsF �JQvTHI7O�m6TsU(P^m6WpGRm
GRDoO�M7O(PVU�D6T � O(M � ,gD6O.$pFHTHU(GRm6iJD^O � CpGRm6TsiLI7P �

< W9C7P#TsP	THPcTHIzm6O�D6O�PVm6THI7K�m6i�G0$#$pF , �+���+�p¡+���v�o�)Y ] ���&����� �6�R��� � �7� moi�moW7O $pCEDoO�S�i�M7O(F0GJI7M 1pI7M
iLCEmAG � iLCEm}m6W7O(T D^FsTHS�T m6P �7T5� O�� �7PVO(O���n#W7O�m6W7O+D^m6W7O � CpGJFHT mZGRm6T yzO � O(WpG¢yETHiJD#iLq!m6W7O]D6O $pFsTHU¢GRm6iJD
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