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I�b@b4d�D1JHJ � h)b@NYg!N�T � 	1IXC � D1M)J�=}l)DiTHW�IXb"d)THD!DXS�J]D�S(CHG9N�JHN}d)TED1d�N�THC � N�J IXTHN}U � 	iN�M � M CHG9N}b � CEN�TVIXCHs)TEN0��Ni= U�=W�>~/G)D?%
�(b@b@W�IXM �P?yuip1_0�2=dX(G)NZTEN�b�I�C � DiM)JHG � d«h�N�C�mrN�N�M a�IXTHb@N�c«CETVI�M9J � C � D1M9J IXM>g«g!N�T � 	1IXC � D1M9J�m � b@b�h�N�JECVIXCHNyg WYDiTHN
S�DiTHW�IXb@b|c � MeCHG)N	M)NPO)C(JHNyFLC � D1M�=

X(G)N}d>IXTHJHN}CETHN�N2J]S�DiT6JHN�M!CHN2M>FPN�JYF�IXM«h>N}TENyFPDiM)JHCETHs>FPCENyg S�THDiW�CHG)NYFEG>IXTHC�FLD1M!CHN�M!CEJy=_8«N:m � b|b � b@b@s)JHCETVI�CEN
CHG � J � MZA!NyFPC � DiMo^	m(G)N�Mog � JPFPs)JHJ � M)U}� � CHN2THh � d>I�TEJHN�J�=

X�I�h)b@N�?6JEG)D�m(JfI:J � Wed)b@N(U1TVIXWYWZI�T�I�M>gZI	CHTPI1FPN]DXSxa�IXTHb@N�ced>I�TEJHN�T/D1d�N�TVIXC � D1MZD1M\I	JVIXWYd)b@NfJEN�M!CHN�M�FPN1=
a�I�TEb@N�c�� J�d>I�TEJHN�T�F�IXM�g!NyIXb!m � CEG�I�M!c/C�czd�NrD�S>FPD1M!CENPO)C�Q+S�THN�NrTHs9b|N S�DiTHW�IXC��PN 	iN�M:m � CEG6Mzs9b|biD1T4��Q�d)TED�g�s>FPC � DiM)J��

� = N1=W�)CHG9D1JHN:CHG�I�CfTEN�d)b�I1FLN I:M)DiM!CHN�TEW � M>I�b"m � CEG\CHG)N	N�WYd)C�ceJHCET � M)U>=6A!s>FEG\d9THD)g!s>FPC � D1M)J]g!DeG)D�m N�	1N�T/THN�his � THN
JHd�NyF � IXb©IXCHCEN�M!C � D1M��(IXM>g�W�IX�1NeCHG)N«I�b@U1DiT � CHG9W I�M>g � CHJZg!N�JPFPT � d)C � DiM�WYDiTHN\FPDiWYd)b � F�I�CENyg«CEG>I�M D1CHG9N�THm � JHN
M)NyFLN�JHJPI�THc!=3��MZCHG9N6S�D1b@b@D�m � M)U]JENyFPC � DiM)J6m N]I�JEJHs)WeN6CHG>IXC(M)DYM!s)b@b"d)TED�g�s>FPC � DiM)JfG>I 	iN6CHD}h�N�g!NyIXb|C(m � CEG��>IXM>g
CHG9N�M JEs)WYWZI�T �@� N	CHG)NeM)NyFPN�JEJVIXTHc.FEG>IXM)U1N2J � M«A!NyFPC � DiM <�= p9=��/M)NeW � U1G!C6FHG9D1JHNeCHD\J � WYd)b@cZd)THN2d)THD)FPN�JEJ}CHG)N
U1TPI�WeW�I�T4CED}N�b � W � M>I�CEN M!s)b@b"d)TED�g�s>FPC � DiM)J���I:d)THD)FPN�JEJ6m(G � FHG � JfI�b@JHD}g!N�JPFPT � h�Nyg"=
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X�I�h)b@N\?'����I0�]a8O9IXWYd)b@N:U1TPI�WYWZI�TrS�DiT I�C � M!c\S�TPI�UiWYN�M!C6D�Sfa4M)Uib � JEG�= �+hF��a I�THb@N�c d>IXTHJHN2T}d)THD)FPN�JEJ � M)U CHG)N
JHN2MzCEN�M>FPN � �!RMK�� �W�]� O 	 ��� � � � � K!R � ��� �v� =

V 46���XW / Wa
&1�
y
���
�� .0/ � 1y��3 4 / � 
�
�� 6

Y�Z�[ \ ·^]:º`_¶¹°µ]·^a×º	ºb]dc¼·febg:·3h-i$¸fe�ekjJ¸v¹mlnl ¹É¸uµ
~�JHCED)FHG�I�JHC � F�FPDiM!CHNPO)C�Q+S�TEN�N]U1TPI�WeW�I�T���A)q(l��D��NPO)CHN�M�g!JfCEG)N]JHCPI�M>g9I�TVg�FPD1M!CHNLO�CRQ�S+THN�N6S+D1THWZI�b � JHW h!c�Iig)g � M)U
d)TED1h>IXh � b � C � N2J CED}NyI1FEGZd)THD)g!s�FPC � D1M �

�	� ' o p^q 

m(G)N�TENfCEG)NfTEs)b@N(d)THDih>I�h � b � C�c�p � J�s)JHs�I�b@b@c]m(T � CHCEN�M�IXJ i<��� � 'G��=
X(G � J�M)DiCVIXC � D1M:CHD]JED1WeN NPO)CEN�M!C G � g!N2J�CHG)N
S�IiFPCfCEG>I�C�p � JKIeFPD1M>g � C � D1M>IXb�d)TED1h>IXh � b � C�c;�!D�S�d)TED�g�s>FPC � DiM � � '\h�N � M)U\FEG)D1JEN�M���U � 	1N2M\CHG>IXC(� � J/s)dZS�DiT
NPO)d>IXM)J � D1M�=-X(G)N:d)TED1h>IXh � b � C � N2J(D�SnIXb|b�THs)b@N�J6m � CHG�CHG)N]JPI�WeN]M)D1M!CEN�THW � M�I�b���DiM\CHG)N}��V/AZW}s)JEC(CHG)N�TENPS�DiTHN
JHs9W�CHD:s)M � C�c!=8qrDiMzCENPO)C�Q+S�THN2N�M)N�JEJ � M�I	d)THDih>I�h � b � JHC � FrJHN�CEC � M)U:CHTVIXM)JHb�IXCHN�J � M!CHD}FPD1M�g � C � D1M>IXb � M>g!N�d�N�M>g�N�M>FPN:D�S
THs9b|N]FEG)D � FLN�Jy= ~fJfI:THN2JHs)b@C���FPD1Wed)b@N�CHN6g!N�T � 	1IXC � D1M9J G>I 	iN��PD � M!C d9THD1h�I�h � b � C � N�J�CEG>I�CfIXTHN]J � Wed)b@c]CHG9N]d)THD)g!s�FPCHJ
D�S4CHG)N	THs)b@N6d)THDih>I�h � b � C � N�J � M�	1D1b 	iNyg"=

X(G)N]d)TED1h>IXh � b � C � N�J�D�S � M!CHN�TEN�JHC/WYN�M!C � DiM)Nyg � MZA!NyFPC � D1M«?]F�I�MZM)D�m h�N©g�NP�>M)Nyg�S�D1TEW�I�b@b@c!=

�e .rx�4�+�y�+�)��� X(G)N©S�D1b@b@D�m � M)U his>IXM!C � C � N�J6I�THN}g!NP��M)Nyg�THN�b�I�C � 	1N]CED�IYA9q(l�� B_�"I�M)D1M!CHN2THW � M>IXb�� ��I�M>g�I
JHCET � M)U�AZD 	iN�TrCHG)N�IXb@d)G>I�h�N�C(� D�S�B}=
I'�)X(G)N\JFKPO'Q � Q!R � R �5S O�s �ut J � K � R � � v �0� K(RFw ��� RcO � , @dx , � x [y[�[ , � � J � M�g!s>FPC � 	iN�b@cYg!NP�>M9NygZh!c

?��"i<� , @ �
p ?
_0�"i<� , @dx [y[�[ x , ���Yp i<���
� 'F�mi<� , � x [�[�[ x , ���(�

m(G)N�THN , @ 

, � 
 [y[�[ 
 , �}I�TEN}JHCHT � M)U1J]DXS CHN2THW � M>IXb@JKI�M�g\M)DiM!CHN�TEW � M>I�b@J�� � � ' � J©Ied)TED)g!s>FPC � DiMoDXS BE�
I�M>g , � � Jfg!N�T � 	iNygeS�TED1W , @ h!c}TEN�d)b�I1F � M)U}DiM)N6D)F�FPs)TETHN�M>FLN}D�S ��m � CHG '�=

^



hF�)X(G)N � � K(R����-JGKPO'Q � Q(R � R �5S i<� � �x AG�3�+D�STAeU � 	iN�M �d� � J CEG)N6JHs)W�DXS8CEG)N6d)THDih>I�h � b � C � N�J�DXSxIXb|b9b|NLS�C�Q�WYDiJHC
g!N�T � 	1IXC � D1M)J � x [y[�[ x AZd)TED)g!s>F � M)U�A�S�TED1W�� =��

F(� X(G)N � � � � � � � � JGKPO0Q � Q(R � R �5S i � � �x AG�E��D�S&A U � 	iN�M BD� � J�CEG)NYJECHT � M)U d)TED1h>IXh � b � C�c\U � 	1N�M CHG)NeJHCVIXTHC
JHc!W}h>Dib � DXS�B}= ��c}g!NP�>M � C � D1M���CEG � J � J�IXb|JED6CHG)N(d)TED1h>IXh � b � C�cDi<�5A o BD��I�JEJ � U1M)N�g:CHDDA:h!c]CHG)N(UiTVIXWYW�IXTB}=

g2�)X(G)N\JFK � L
N JGKPO'Q � Q(R � R �5S i<� � �x ª AG� ��D�S�AeU � 	1N�M"BD� � J(CEG)N6JHs)W D�S8CEG)N6d)THDih>I�h � b � C � N�JrD�S8IXb@b"JHN�M!CHN2M>FPN
JHCHT � M)U1J(G>I 	 � M)U_AZI�JfI:d)TENP�)O��

i � � �x ª AF�
p��
��� �	�

i<� � �x A�
0�
[

�c��MZd>I�TEC � FPs)b�IXT��2i<� � �x ª �=�
p ?���=
��M}CHG)NrS+D1b@b@D�m � M9UF��mrNfI�JEJHs)WeN(CHG>IXC4CHG)N/d)THDih>I�h � b � C � N�J � MYI6A)q(l�� IXTHN3JGKPO=J � K�I�M>g �=O � � R � �U� � � I�J g�NP�>M)Nyg

� M � DzDiCHG % X(G)D1Wed)JHDiM?�P?yuip1k0�!�"I�M>gZCEG>I�C/CHG)N:U1TPI�WeW�I�T(FPDiMzCPI � M)J/M)D 	 � �(�W� ��� �GO � �U� K"�HR�� ��� � ��D1M9N�J6CHG>IXC
F�IXMYM)N 	iN�TfI�d9d>NyIXT � MYI:g!N�T � 	1IXC � D1MG��= X(G)N�JHN6TEN�JHCET � FPC � DiM)J(N�M)JEs)THN6CHG�I�C(I�b@b>M9D1M!CHN�TEW � M>IXb|J�g!NL�>M)N6d)THDih>I�h � b � C�c
WYN�I�JHs9THN�J/D 	1N�T/JHCHT � M)U1J�� � = Ni=v�Gi<� � �x AF� � J6I}d)TED1d�N�T]g � JHCHT � h)s)C � DiM\D 	1N�T\AZS+D1TfI�b@b � =6l9D1THWZI�b�g!NL�>M � C � D1M9J
D�S4CHG)N2JHN}FPD1M>g � C � D1M)J(I�TENKU � 	1N�M � MY~/d)d>N2M>g � O\~�=

Y�Z
� � ¹°¸���e����¶¹�·f_¶µ�¹mc���·^_ e�a×¸��¶¸`]J´¶¹°´ a���a ·^a�e\µ
��M:D1TVg�N�T�CHD:g!NP�>M)N(CEG)N(d)TED1h>IXh � b � C � N2J8I�JEJHD)F � I�CENyg:m � CHG:d>I�TEJHN�TrD1d�N�TPI�C � DiM�DiM I6A)q(l��_��mrN M)N2Nyg}CEG)NfFPD1M�FPN�d)C
D�S�I:d>I�CEG��!D1T(d�I�THC � I�b�g!N�T � 	1I�C � DiM��!NPO)NyFPs)CENygZh!cYCEG)N]a�I�TEb@N�cYd>IXTHJEN�Ty=
�e .rx�4�+�y�+�)� � I0�}~/M t 	 � �=O � � � K � R�� ����v��*� K �W�(S J �e� �;��D1TfJ � WYd)b@c�J ��� �7� � JKI�JHN�his)N2M>FPN}D�S(a�I�TEb|N2c�JECVIXCHN�J

b � M)�iNyg h!c«d)THN�g � FPC � D1M ��JVF2I�M)M � M)UG��DiT FPDiWYd)b@N�C � D1M�= l)DiT]CHG)NZd)s9THd�D1JHNZDXSKCHG � J}g!NP��M � C � D1M��4mrN\I�b@b@D�m
JVF�IXM)M � M)U]CED]D1d�N�TVIXCHN � M ^HUiN�M)N�TPI�C � DiM}WYD)g!N0� ` � = Ni=v�iI�b@b)JHCPI�CEN�J(m � CHG}CHN2THW � M>IXb@J8CED]CHG9NfT � UiGzC D�S�CHG9NKg!DiC
F�I�M]h�NrJVF�IXM)M)Nyg,�iM)DiC7�Ps)JEC4CHG)DiJHNrW�I�CPFEG � M)U CEG)N � M9d)s)Cy=Y��l9D1T4FPD1Wed)b@N�CHN�gfJECVIXCHN�J��1CEG)N d9THNyg!N�FPN�JHJED1TrJHCPI�CHN
� Jfg�NP�>M)Nyg�CHD:h>N]CEG)N]FPD1Wed)b@N�CHN/JHCPI�CHN©S�THDiW�CHG)N	JVI�WeNfJECVI�CEN]JHN2CfFPD1M!CHT � h)s)C � M)U}CED}CHG)N]FPDiWYd)b@N�C � D1M�= �

hF�e~ d>IXCHG � J(JVI � g�CHD:h>N �PO�� � � K � R�� ��� h!c7�!DiT7� � � � K ���U� I	JHCHT � M)U�A � S4CHG)N6CEN�THW � M�I�b@J � WeW}Nyg � I�CEN�b@c]CHD:CHG)N
b|NLS�C DXS�CHG)N]g!DiC � MZI�b@b"JVF2I�M)M)N�gZJHCPI�CHN2J�� � MYJHN�h1s9N�M>FPN0� S�D1TEW�CHG)N6JECHT � M)U�A�=

F(��~ d>IXCHG � J �=O �]J �W�=�U� � S�CHG9N]b�I�JHC/JHCPI�CHN	D1M � C(W�IXCVFEG)N�J/CHG)N©�>THJEC��"NPO>FPN2d)C6CHG>IXCfCHG9N�g!D1C/G>I�J/WYD 	iNyg}CED
CHG)N6N�M>g�D�S8CEG)N]�-V/A"=

g2�)8«NKJPI�cYCEG>I�CfI:d>IXCHG � � � K � ��� R � �6M)DiMzCEN�THW � M>I�b � � S�CEG)N6�>TEJHCfJECVIXCHN]DiM � C � JKI:d)TENyg � FPCHN�gZJHCPI�CHN	m � CEG
� D1MZCEG)N]��VfA =

N�� X(G)N �v� ��� � �]D�S�I:d>I�CEG � Jfg�NP�>M)Nyg�I�J(CHG9NKM!s)W}h�N�TrD�S � � � � � ��� JECVI�CEN�JfDiM � C�=

�(DiCHN}CHG�I�C6CHG)NYg�NP�>M � C � DiM\D�S(d>I�CEGob@N�M9U1CHG � J6JHD1WeN�m(G>IXCKFPDis)M!CHN�TRQ � M!CHs � C � 	iN0�"h)s9C � J6WYDiC � 	1I�CENygeh!c\CHG)N
S�IiFPC6CHG>IXCKDiM)b@c\JVF2I�M)M)N�g JHCVIXCHN�J:FPD1TETHN�JEd>DiM>g g � TENyFPCHb@c CHD � M)d)s)C6JEczW}h�D1b@J�=\X(Gzs9J���CHG)N:b@N�M)U1CEG«D�SnIed>IXCHG � J
I�b@m(I�c!J CEG)N6JVI�WeNKIXJ(CHG)N]b@N�M9U1CHGZDXS8CHG9N � M)d9s)C(JHCET � M)U � C(U1N�M9N�TVIXCHN�J�=
~ FPDiM)JHCETVI � M9NygZd>IXCHG\JECVI�TEC � M)Uem � CEGZCHG)N � M � C � IXb"JHCPI�CHN:FPD1M!CVI � M)JKI:JEN�his)N�M>FPN}DXS�JHCVIXCHN�J�S�THDiW JECVIXCHN:JHN�C6v

g!N�T � 	1Nygeh!cYTEN�d>N�I�CHN�g\d)TENyg � FPC � DiM��iS�Dib|b@D�mrNyg:h!c�I:J � M9U1b@NfJECVI�CEN6S�TED1W�JEN�C�?/d)THD)g!s�FPNygZh!cYJPF�I�M9M � M)U}CHG)N/�>TEJHC
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��m � CEG)D1s)CrTHN2UzI�TPgeCHD}THs9b|N/d)THDih>I�h � b � C � N�J=��=4w4THN�g � FPC � D1M\IXM>gZFPD1Wed)b@N�C � D1M:b@D!D1d)J(g!D}M)DiCnFPDiWYN � M!CED�d)b�I�c:J � M>FPN
M)D}d)TENyF � JHN � M9M)N�T(D1TrS+D1THm(I�TPged)THDih>I�h � b � C � N�J IXTHN�FLD1WYd9s)CHNyg =

4\I�UiN�THWZI�M?% 4\IXTVFPs)JE�V?yuiu)?��fI�TEN � MzCEN�THN2JHCHN�g«d)T � WZI�T � b@c � M JVFLD1T � M)UeS�s9M>FPC � DiM)J6CHD\Uis � g!N Ied>IXTHJEN�T]NPS�Q
� F � N�M!CEb|c«CED«CHG)NZWeD1JHC	d)THDiW � J � M)UZd>IXTHJHN2Jy=�a�IXTHb@N�ciQ�JEC�c!b|NZCED1d!QHg!D�m(M d9THNyg � FPC � D1M � J}s)JENyg D1M)b@c«CEDoJEs)U1UiN�JHC
mrD1THCEG!m(G � b|N6d>IXTHJEN�J���M)DiCfCHDYFLD1WYd9s)CHN6d)TENyF � JHN:d)THDih>I�h � b � C � N�J��!m(G � FEG\CHG)N2c�IXTHUis)N]mrD1s)b�g}h�N}I�M � M>I�d)d9THD1d9T � Q
I�CEN6WYN�CET � FrS�DiT(M>I�CEs)TVIXb"b�I�M)Uis>I�UiNfd>IXTHJ � M)U�=
q(I�JPI1FPs)h�N�TECVIa%�� � g9I�b��V?�u1�1�'�/NPO)G � h � C�I�M«a�I�TEb@N�cod�I�THJEN�T:CHG>IXCKd9THD)FPN�JEJHN�J}mrN � U1G!CHN�g/��M)DiC]M)NyFPN2JHJVIXT � b@c

d)TED1h>IXh � b � JEC � F(�fq(l��6J]I�M>g�d>N�TRS�D1TEWYJ6I�FLD1WYd9s)CVIXC � D1MZCHG�I�C � J � JHDiWYD1TEd)G � F6CEDYCHG�I�C6D�S � M)J � g!N�d9THD1h�I�h � b � C � N�J
JHG9D�m(MYG)N�TEN1= A9FHG�I�h�N�JD�P?yu1u9?���Iig)g!Jrh>DiCHG � M)M)N�T(I�M�g}D1s9CHN�T(d)TED1h>IXh � b � C � N�J�CHD}a�IXTHb@N�c�� JnIXb|UiD1T � CEG)W?�Xm � CEG}CHG)N
d)s)TEd>DiJHN}DXSxDih)CVI � M � M)UYIeU1N�M)N2TVI�b �@� Nyg�N�JEC � W�IXC � D1MZI�b@U1DiT � CHG)W S�DiTKA)q(l��6Jy= � D1CEGoDXSxCEG)N�JENYI�d)d)TEDzIiFHG9N�J�I�TEN
THN2JHCHT � FPCHNyg CEDZU1TVIXWYWZI�THJrm � CEG)D1s9Cfs)M!h�D1s)M>g�NygoIXW}h � U1s � C � N2J��!m(G � FEGoF�IXM IXT � JHN6S+THD1W�s9M � CfD1T/M!s)b@b�d)TED�g�s>FEQ
C � DiM)Jy=

�6I�M #1s)TPI�S�JE�!c �+d>N2THJHDiM>I�b6FPD1WeW}s)M � F�IXC � D1MF�/m(TED1CHN I�M�a�I�TEb@N�c�d>I�TEJHN�T�S�D1T}CEG)N � N�TH�iN�b@N�c �(N2JHCVIXs)TVIXM!C
w4TED��PNyFPCg� � Ny�fwY�YJEd>N2NyFEG s)M�g!N�THJECVIXM>g � M)U«JHc!JECHN�W CEG>I�CeD1T � U � M�I�b@b@c FPDiWYd)s9CHNyg S�D1TEmnIXTVg d)THDih>I�h � b � C � N�J	S�DiT
THN2JHCHT � FPCHNyg UiTVI�WeW�IXTHJD�+m � CHG)Dis)C]b@NPS�CRQRFPDiTHM)N2T�DiT�s)M � C	d)THD)g!s>FLC � D1M«TENyFPs)TEJ � D1MF�2=aX(G)N}d>I�TEJHN�T}M9D�m s9JHN�J:CHG)N
WYN2CHG)D)g6g!N�JPFPT � h�Nyg}G)N2THNrCHDfd9THD 	 � g!N�NPO>I1FLCxA9q(l���d)TENP�)O IXM>g6M)NLO�CRQ�mrD1TPg6d)TED1h>IXh � b � C � N2J�CHD6I(C � UiG!CHb@ciQRFPDis)d)b@Nyg
JHd�N�NyFEG«g!NyFPD)g!N2TD�c#is)TVI S�JH�!c �=�-���+� ?�u1ui^0��=
~fMeN�JHJEN�M!C � I�b � g!NyI � M}CEG)N6d)THDih>I�h � b � JHC � F4S�DiTHW}s)b�IXC � D1M]DXS a I�THb@N�c�� J(I�b@U1DiT � CHG)W � J�CHG)N6FPD1b@b�I�d9J � M)U]DXS�THNyFPs9T�Q

J � 	iNKd9THNyg � FPC � D1M)J6I�M>ges)M � CfFPDiWYd)b@N�C � D1M�FEG>I � M)J��9THN�d)b�IiF � M)U}h>DiCHGZm � CHGZb@D!D1�!s)d)J � MYd9THNyFPDiWYd)s9CHNygZWZI�CET � FPN�J�=
X(G � J � g!NyIZIXT � JHN�J � MoDis)T6S�DiTHW}s)b�IXC � D1MZD1s9CKDXSfCHG)N}M9N�Nyg«CED\FPD1Wed)s)CHN}d9THD1h�I�h � b � C�c�JEs)WYJ6U � 	iN�M«I�J � M!�>M � CEN
JHN2T � N�Jy=��©TVI�G�I�W �=�	� ��� �P?yu1�iv0�:s)JEN I M)D1M�Q�d)TED1h>IXh � b � JEC � F 	1N�TEJ � D1M D�S�CEG)N\JVIXWYN\CENyFEG)M � his)N CHD.FLTHNyIXCHN«I
G � U1G9b|c	D1d)C � W �@� Nyg:a�I�TEb|N2c1Q�b � �1N(d>IXTHJHN2T�S�DiT�U1N2M)N�TVIXb�q(l��6J CHG>IXC � WYd9b|N2W}N�M!CHJ4d)THN�g � FPC � D1MYIXM>g}FPDiWYd)b@N�C � DiM�h!c
D1d�N�TPI�C � DiM)J(D1M � DzDib@NyI�MeW�I�CET � FPN�J�=+@��

X(G)NfWZI�CET � O � M�	1N�TEJ � D1M}WeN�CHG)D)g	S�DiTng�NyI�b � M)U6m � CHGYb@NPS+C�Q�THNyFPs9THJ � 	iNKd9THNyg � FPC � D1M � J�h�D1TETHD�mrNyg:S+THD1W CEG)N]���3�
I�b@UiD1T � CEG)W�D�S�#iN�b � M9N��	% ��Ie> N2THC�ca�V?�u1u)?�� S�D1TfFLD1WYd9s)C � M)U:d)THNL�)O\d)THDih>I�h � b � C � N�J S�D1T6A)q(l��©J � M\q(�/l = � k 8«N
CHG9N�M«s)JHN}CEG>I�C � g�NyIZIYJENyFPDiM>g«C � WeN]CHD\g!N�I�b�m � CHG CHG9N}J � W � b�I�T(TENyFPs)TEJ � D1M�I�T � J � M9U}S�TED1W s9M � CKd9THD)g!s>FPC � D1M)J
� M\CHG9N�FPD1Wed)b@N�C � DiM�JECHN�d�=-8«N]JEs)JHd�NyFPC���h9s)CfG>I 	iN]M)DiCfd)TED 	1Nyg,��CEG>I�C6CHG9N�a�I�TEb@N�coFPDiWYd)s)CPI�C � DiMYDXS8S+D1THm(I�TPg
d)TED1h>IXh � b � C � N2Jfm(G)N�M«I�d9d)b � N�gZCHDZI�q(�/l U1TVIXWYWZI�Trd>N�TRS�D1TEWYJ6IYFPDiWYd)s)CPI�C � DiMZCHG>IXC � J � JED1WeD1THd9G � FfCEDZCHG>IXC
D�S�CEG)N���� �nIXb@U1D1T � CHG)W =
��M�IXM!c�F2I�JHN'�>mrN]h�N�b � N 	1N]CEG>I�C(CEG)N:d>I�TEJHN�TRQ�DiT � N�M!CHNyg 	 � N�m Ie> DiTVg!N�gZh!c�CEG)N�a�IXTHb@N�c
S�TPI�WYN2m DiTH� W�I��iN�J6S�DiT�I 	1N�TEc � M!CHs � C � 	iN}JHD1b@s)C � D1M«CHD CHG9N�d9THNP�)O�d)THDih>I�h � b � C�c d)THDih)b@N�W?��m � CHG CEG)N\I1g)g�Nyg
I1g 	1I�M!CVIXU1NfCEG>I�C � C � J(M)D1C(TEN�JHCET � FPCHN�g\CEDYq(�fl«UiTVIXWYW�I�TEJy=

Z/s)d � NyFE�V?yuiu1_'��G>IXJfd)TED1d�D1JENygoI 	iN�THJ � D1M\DXSxCEG)ND��M)J � g!N�11�/s)CEJ � g!N�IXb@U1D1T � CHG)W�CEG>I�C6I�b@b@D�m(J � C/CHD}D1d�N�TPI�CHN
D1MeM)D1M�QRq(�/l U1TVIXWYWZI�THJ�=G��MzCEN�THN2JHC � M)Uib@c7�2Z/s)d � NyF � JfIXb@U1D1T � CHG)W � J(I�b@JED]h>I�JENygeD1MZI]UiN�M)N�TPI�b �@� I�C � DiM}D�S��>M � CHNPQ
JHCPI�CENYWYD)g!N2b|J���M�I�WYN2b|c;�"�(NyFLs)THJ � 	iN�X4TVIXM)J � C � DiM ��N�C�mrD1TH�!J)���
Xf��JP�2=\w4THDih>I�h � b � JHC � F}�TXf�(J]I�TENYN�JEJHN�M!C � IXb|b@c
V-4g4ZJ4CHG>IXCxIXb@b|D�m M)DiMzCEN�THW � M>I�b@J�I�J4Dis)CHd)s9C8JEc!W}h>Dib|J�=�~fb@JHDG��CHG)N(g!DiCHCHN�g:d)THD)g!s>FLC � D1M)J�IXd)d>N�I�T � M)U � M�a�IXTHb@N�c
JHCPI�CEN�JKIXTHN6D�S FPDis)THJEN]NPO>I1FPCEb@cYN�his � 	1I�b@N�M!CrCHD}CEG)N6JHCVIXCHN�J � M�IXM��
Xf� g!N�T � 	1NygeS+THD1W I}q(l��}=

��Z�� ³ µ&a�l��	��eq·��	� ] ��]
j �n]mi \ � 	 � ¹ ��jd]J¸fa ·^_ l µ
X(G)N 	1IXT � D1s)J��!M)D�m(M IXb@U1D1T � CHG)WeJ�S�D1T4d)TED1h>IXh � b � JEC � F�q(l��©J8JEG>I�TEN(W�IXMzc/J � W � b�I�T � C � N�J���I�M>g 	1I�TEc]I�b@D1M)U/J � W � b�I�T
g � WYN2M)J � D1M9Jy=4�fM9NKJEs>FEG\g � WYN�M)J � D1M � J(m(G)N�CEG)N�TfCEG)NDhis>I�M!C � C � N2J(N�M!CHN�TENyg � M!CHD:CHG)N6d>IXTHJHN2TKFEG>I�TECfI�TEN©g�NP�>M)Nyg
� M.IZh�D1CECHDiW}Q�s)d ��qY.DZ&�	S�I�JHG � DiM���D1T:m(G)N�CHG9N�TYb@NPS�CRQ�CED�Q�T � U1G!C�FLD1M)JECHTVI � MzCEJYI�TEN�I�M � M)G)N�TEN�M!C}d>I�TEC�DXSKCHG9N � T
g!NP��M � C � D1M�= � @
~fM)DiCHG)N2T�d�D � M!C6D�S 	1I�T � IXC � D1M � J6CHG9N ^HJHd�I�THJEN�M)N�JEJU`«CETVI1g�NPQ�D >x=)�+S(m NYIXTHN}U � 	iN�M IeJEN�C�DXSnM9D1M!CHN�TEW � M>IXb|J

I�M�g:mnIXMzCENyg:CHD	b � JECxIXb@b)d>DiJHJ � h9b|N6q(l�� THs)b@N�J � M�	1D1b 	 � M)U(CHG9D1JHN/M)D1M!CEN�THW � M�I�b@J���CEG)N(b � JHC�mrD1s)b�g	h>N � M!�>M � CHN(g!s)N

s 
 �'�.� ú���
Mû'ûSù��@ü ��
Zû:ü 
Uü �Sù�� ���Ñý
����
Zø�� ü"�.; &+ý$ú*��

�Iû'ü.ù×þ 
=wSü'�.� �'ù®ø8ûSýZûSþ.
°÷vù ø ù:�Iø ý.+ ! u��.��
Zø®ý$ü ��
Zû 
�t1ü"�.� ú'�,�Iû./¶ü �Sù®û�� ù@ý$þü�
âü �Sù°ùUu�ü.ù ûSú"��
Zû 
=t 
=w'ø\ý
����
Zø � ü �.;�ü 
 �SýZûSþ�� ù�� 9<�'ø�
�þ�w��@ü ��
ZûSú��Zý$úEþ'ù×ú � ø �,�5ù@þ �Iû ��ù��×ü"��
Mû)5.+ 2�+
 �: �'�Sù��Iø';¶ù@ü ��
�þYwSú.ù×ú1ü �Sù\ü?ø®ýZûSú"� ü ��%$ù / ��wSüvû�
Lüvø®ù��Sùmu���%$ù�4 ����
$ú w'ø ù�

%$ù øÔü �Sù�� ù tÄü 9"��
Zø8ûSù®ø5ø®ù�� ý$ü ��
Zû ��� �(t 
Zø�&'�.�����xü �Sù�� ����
$ú8ùü �SùÉú���; �0

�
	 � + 9)ù ����
$ú.ù�ü"�Sù°ú���;$��
!� � � �Iûxü �.� ú'�Sý
�5ù®øEü 
 ��

�Iû'ü+ü 
Uü"�.� úEþ����5ù®ø®ù®û��×ù�+
 Us �,t'��
=w'ø®ú.ù�ý)1���
*9Hú.ü ��� ù �SýMø ú8ù®ø��×ýZû 

�5ù®ø®ý$ü8ù'� ù5tÄü 9Hü 
!9Äø����
�'ü��×ø����
�Wü 9Hü 
!9<� ù tÄü��

Zø 
$ü"�Sù ø�&'� ú8ù��.�:ø®ù�
Mø þ'ù ø �Iû��°ü �Sù �G

; ��wSü8ý$ü"��
×û


=t ���SýZø®ü1ù ûWü?ø�� ù@úG+

k)?



l9s)b@b q(�/l A�d>I�TEJHN�q(l��
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Xf��J

� � IX�1N�T:?yu1piu0� �5Zfs9d � NyF}?yuiu1_'�
�"NPS+C�Q�CHD�Q�T � UiGzC ��� � wxTHD1h�I�h � b � JHC � F

�c#iN�b � M9N��	% ��I�>"N�TEC�co?yuiu)?�� a�I�TEb@N�c

X�I�h)b@N4<F� X8N2MzCPI�C � 	iN4C�czd�D1b@DiU1cfDXS>A)q(l���IXb@U1D1T � CHG)WeJ>I1F�FLD1TVg � M9UfCHD/d)THN�	1I � b � M9Ung � TENyFPC � DiM>I�b � C�cKIXM>g/JHd>IXTHJHN2M)N�JHJ
D�S4CHG)N:q(l��}=
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# S�DiTHW�I}d�D1JEJ � h)b@N]THs9b|N � �  �# m � CEGZM)D1M!Q � N�TEDYd)TED1h>IXh � b � C�c;�
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� � MZCHG)N6JEN�CfCEG)N�D1TEN�C � F6JEN�M)JEN��/d>DiJHJ � h)b@N6d)TED�g�s>FEQ
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X4D � b|b@s)JECHTPI�CHN(CEG)N�JENfd�D � M!CHJ��iCHG9NKI�b@UiD1T � CEG)WYJ4g � JVFPs)JEJHNyg � M}CHG � J�JENyFPC � DiMYG>I 	iN(h>N�N2M�I�TETVIXM)U1Nyg � M}CHG)N(UiT � g
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THs9M\m � CHG\h�N�JHCRQ��!M)D�m(M FPD1Wed)b@NPO � C�c}DiM\I}M!s)W}h�N�T(D�S�U1TPI�WeW�I�T JHs)h"FPb�I�JEJHN�J���I�M>g�M)D}m DiTHJEN�CEG>I�M\JECVIXM>g)I�TPg
h�D1CHCED1W�Q�s)d}d9THD1h�I�h � b � JHC � F/FHG�I�THC/d>I�TEJHN�TEJfDiM�UiN�M)N�TPI�b4A)q(l��6JfIXM>g:S+s)b@b|c}d�I�TVIXWYN�CEN�T �@� N�g�q(�/l«UiTVI�WeW�IXTHJy=

�(M)b � �1Nrh�D1CHCED1W�Q�s)d	d>I�TEJHN�TEJ � CxIXb@JHD]FPD1Wed)s)CEN�J�I1F�FPs9TVI�CEN(d)THNL�)O d9THD1h�I�h � b � C � N�J � M>FLTHN�WeN�M!CVI�b@b@c6m(G � b@N JPF�I�M!Q
M � M)U � CEJ � M)d)s9C��"I�b@D1M9UYm � CHG\CEG)N:s)JHs>IXb4JHs)h)JECHT � M9U?� � M)J � g!N���d)THDih>I�h � b � C � N�J�=-X(G9N FEG>IXTHC]FPD1M9JHCHTEs>FPCENyg«g!s)T � M9U
d>IXTHJ � M)U�JHs)d)d�D1TECHJ:h>DiCHG«� � CEN�THh � d>IXTHJENYNPO)CHTPI1FPC � D1M I�M�g � IXs)W}Q58«N�b�FEG\C�c!d>NeTHs)b@N}d)TED1h>IXh � b � C�c\N2JHC � WZI�C � DiM
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� M>g � F�IXCHNrd)G)TVIXJHN/JHCHTEs>FPCEs)THN/CHG � J � M!S�DiTHWZI�C � DiMKF�IXM}h>N(NyIXJ � b@c � M>FPDiTHd�D1TVIXCHNyg:CED]THN2JHCHT � FPC CEG)NfI�b@b@D�m(I�h)b@N4d>I�TEJHN�J�=
~�J � Wed)b@N(NPO)CHN�M)J � D1M\DXS8CHG9N�a�I�TEb@N�c�FEG>IXTHCfI�b@b@D�m(J �>M>g � M)U:d>I�TEC � I�b"d�I�THJEN�JfDXS8s)M9U1TVIXWYWZI�C � F�IXb � M9d)s)Cy=

X(G)N�FLD1WYd9s)CVIXC � D1M D�Sfd)TED1h>IXh � b � C � N�J � J FLD1M>FPN2d)CHs>IXb@b|c J � Wed)b@N0�8IXM>g�S�Dib|b@D�m(J�g � TENyFPCEb|c a I�THb@N�c�� J]d>IXTHJ � M9U
S�TPI�WYN2m DiTH�,��m(G � b|N(g!TPI�m � M9UfG)NyI 	 � b@c]D1M:CHG9NfI�M>IXb|DiU1c6CHD/�>M � CENPQ�JHCVIXCHN/b IXM)U1s�I�U1N WYD)g!N�b@Jy= ��C g!D!N�J�M)DiC4THN�his � THN
THN2m(T � C � M)U6CHG9N UiTVI�WeW�IXT � M!CHD/M)D1TEW�I�bXS�D1TEWo=GX(G!s)J��XCHG)N(d)TEN�JHN2MzCrI�b@U1DiT � CHG)W ��b|b@J4I(UzIXd � M]CEG)N(NPO � JHC � M9UKI�TETVI�c
D�S�I�b@UiD1T � CEG)WYJ S�D1T�A)q(l��6J��iN ��F � N�M!CHb@c}FPD1W}h � M � M9U(CHG)NrS�s9M>FPC � DiM>I�b � C � N�J�I�M�g}I1g�	1IXMzCPI�UiN�J4D�S"JHN 	iN�TVIXb"d)THN 	 � D1s9J
I�d9d)THD!I1FEG)N�J�=
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X(G>IXM)�!JfI�THN:g!s)N��6I�M"#is)TVI S�JH�!c�IXM>g\A!CEN 	1N:�fWeD1G!s)M>g�THD	S�D1T(NPO)CEN�M)J � 	iN�g � JVFPs9JHJ � DiM)JfDiM�CEG)N]CED1d � FPJ � MZCEG � J
d>IXd>N�T��zIXM>g:l)N�TEM>I�M�g!D]w�N2THN � TVIKS�D1T4G)N�b@d!S+s)b>I1g 	 � FPN(I�M�g]d�D � M!CHN�TEJy=
#iN�THTEc l9N�b�g!W�IXM��(X4N�TETHc}�(N�U � N�T���#iD1M>IXCHG>IXM
A!N�U!I�b5�,Z/N 	 � MgX(G)D1Wed)JHDiM�IXM>geS�Dis)TKIXM)D1M!c!WYDis)JrTHN 	 � N�mrN�THJ]d9THD 	 � g!Nyg 	1IXb|s�I�h)b@NKFLD1WYWeN�M!CHJrS�DiT � WYd9THD 	 � M)U
CHG9NKd9THN�JEN�M!CVI�C � D1M�=
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� O��-JGR � R�� � � �FO � 	 � �)(
* � � K � R����>=�axM)U1b@N�mrD!D�geqrb � >"J��)�	= #>=W��w4THN2MzC � FPNPQUVfI�b@b�=
+ %����,�.-�%��#/1032!� �54 �������6��/87:9 � �6�
/1'���9 �F% 2;�5<=�6��03->�@?A���,7:�6� = ?�u1�1k9=�~ W�I O � W}s9W�b � �iN�b � G9DzD)g:I�d!Q

d)TEDzIiFHGeCHD�FLD1M!C � M!s)D1s9J JEd>N�N�FHG�THNyFPDiU1M � C � DiM�=�B � � � �GK � � � � � � RcO � � O � � �e�c�U� K"�!C � ����S � R � � � ��D?� ���;R�� �
B"� � �!�M� R � � � � � ^9=@?yp1uFE ?�u1v)=

+ %�9����	� � %�$&�=GAH�� ?yuip1u9=HX4TPI � M>I�h9b|N	U1TVIXWYWZI�THJrS+D1T6JHd�N�NyFEG TENyFPDiU1M � C � DiM�=_��M � J �=� � � � O � � 	 �2R�� �e� RcO��
� � J � K � s�O�K � � �AI�J�� � D?�=�=� R���� O s � � � C �=O 	 � � R�� ��� � O3�!R ���jS O�sKC � � K(R�� � ��Nyg"=rh!c #!I�TENyg #�=�8«D1b S[%
�/N�M)M � J-V	=FZ/b�I�CEC��)^�<!pLE)^1^1v:�04"�5XD��q(I�W}h)T � g�U1N0�04�I�JHJ�=

+ %=M�$
�N-��:��'�%����POQ� �5R ���TS	��0���/U� �:V �=����WX�3Y=��M��#�=G �,%[Z ����$\%�'^]_��/8GLG =/?yu1piv)= ~�W�I�O � W � � I�C � D1M
CENyFEG)M � his)N�D)F�FLs)T � M)U � M\CHG9N�JECVI�C � JHC � F�IXb�I�M>IXb|c!J � J/D�S d9THD1h�I�h � b � JHC � F�S�s)M�FPC � D1M9J � M?4�I�TH�iD 	�FEG>I � M9Jy= � � �
C � � ��� � O s D?��� � � � �e� R�� � � �2�U��� R � � R � � <�?1=@?yjX<`E"?yp)?i=

+ ���50��	� R %#�������a-b� �2% 2\/c7:��%����d�e� R ����$&f=GL��' =r?yu1pik)=�~fd9d)b@c � M)U	d)THDih>I�h � b � C�c]WYN�I�JHs9THN�JrCHD}I�h)JECHTPI1FPC
b�I�M9U1s>IXU1N�J�=gB � � � �FK � � � � � � RcO � � O � � O �]J 	'�U� K � q QH_1_9= <i<z_FEz<z^iv)=

+ ��/8GL7����g� R ��� �;%P� �5��'^h\%��������#� =r?yuiu1k)=��6N�M)N�TPI�b �@� Nyg�d)THDih>I�h � b � JHC � F(����d>IXTHJ � M)U:D�S�M�I�CHs9TVI�b"b�IXM)U1s>IXU1N
��FPD1TEd>DiTVI0��m � CHGYs9M � � F�I�C � D1M!Q�h>I�JENygeU1TPI�WYWZI�TEJy= � O �]J 	'�U��� RcO � � � �
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h\%�G)%,7:M�<:����0�%	� 4 � �G% OQ�X�i/1��%�� =6?yu1�i�)=4~ d>I�TEJ � M)UYI�b@UiD1T � CEG)W S�DiT(m N � UiGzCENygeU1TPI�WYWZI�TEJ I�M>geJEs)h)JHCET � M)U
TENyFPD1UiM � C � D1M�= ��M �FS � �U� � � R � � � � �2� K 	 � � 	 K ��� � �e�c�U� K5� � � �PO � �2R � RcO � �(Nyg"= hzc��]I�h9T � N�bKl9N�TETVI�C�jN0�3X(G)N2D
w4I 	!b � g � J��"~fb@h�N�THCED A9I�M!S�N2b � s�� %IV(D1TEJHC � s)M)�iN0� 	iD1b@s)WeN�l�<z^ZDXS"k>C �NlmC � B ��� K!R � � ��^9?nE)j1p)= � N�THb � M��
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DXS�d9THD1h�I�h � b � C � N�J�S�DiT�I�M � JHb�I�M>gzQRg!T � 	1N�M6d>IXTHJHN2Ty=�B � � � �GK � � � � � � RcO � � O�� � ���$� � K5��C � ���+S � R � � � �&D?� ���;R�� �
B"� � �!�M� R � � � � � ?�k)=`u1kijLE)u1^1v9=

����$\f=G)0����	�>�e�NSi� �@Z �;?r�N-X%�/1��� �
% �K� + �N2>M�<=/U' =\?yuip1p)=<4\I�O � W}s)W b � �iN�b � G)D!D�g�S�TED1W � M�FPD1Wed)b@N�CHN
g)IXCVI 	 � I]CEG)N �sD IXb@U1D1T � CHG)W =	t;O 	 K5� � � O�s � � � �*O S0� � �2�U��� R � � R�� ��� � O �(R �=�5S �$��� K(R � ��u kX<>=@?nE)k1�9=

O	%����#���b� � %#� =�?yuip1v9=o~/M N ��F � N2MzCYFLD1M!CHNPO)CRQ�S�TEN�NZd>I�TEJ � M)U«I�b@U1DiT � CHG9Wo= � O � � 	 �:R�� ��� RcO � � O s � � � C �@D
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