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57698.:&;=<=>@?@ACB�D(;=6FE G�HJILK�M 3�3N0 KPO�ORQ2S 3
57698.:&;=<=>�TU<=6982VRW/BXE GP?UY�Z\[XG^]
57698.:&;=<=>@Y_AC`a`b?@c�B�;�E GdVNef82B�gih(E7jL8/82k&>9gaVClm>9nC;\GdVNef8269Boc!>9ga82VpGdVR>9;Fl269c!>qgr82V
st;F`rgru2;=6qc�DN`a;�?�ACBvD*;F6FE s�w 1 M
Ixgr>9`a;�E y{zR|~},�b�����"�*�p���N| ���_�R������� ��|~���*���_����| �.�C���F�"�*�.���J|~���*�
��8�69���_c�<��.c�l2;!E ��5�w
st8J<=ACB�;FVR>�I�W/�*;�E st;F`agiu2;=6qc�DC`r;
stgak�>q69grDCAN>9ga82V�E GP?UY�Z\[XG^]��L82VCk98�6&>qgrACB
H/>�c.>qACk=E Y�gaV_c!`
st8J<=ACB�;FVR>x�_`a;!E ��5�w�I�M�s�w 1 M 3 M 3 M 1 �(�Je
��;F6&k9ga8�V�E 021 3
?@ACB�D(;=6x8�e��_c!l2;Fk=E O2O
stAC;\s�c!>9;�E st;F<F;=BvD*;F6�O 02¡ M 323 O
st;F`rgru2;=6&Wps�c!>q;!E st;F<F;=BvD*;F6@M2M ¡ M 323 O
5�c�6�>qVC;=69k�<F82VR>969gaDNAN>q;=��E I�¢��+GP£�? ¡*¤ Z�s�Tt?
5�c�6�>qVC;=69k�8¦¥�VCgaVClNE I�¢��+GP£�?
[§c�V§[X82VR>qnNkFE w
HJnC826�>�st;Fk&<F69gr�N>qgr82V�E

¨�©Rª¬«/­R®P«C¯~°dª¬¯¦±�²P©�³´°7µ�¯�¶�­�·\ª%¸.²�³´°�²d¯¹µRª%°P¶q®�³´ºNªx·�ª�²P©�¯�µ�°�±a¯¦®�©R¯~·\¯¦»¦ª%¸Rª�¯~­�°L¼¦¶�¶qª%°P°�²d¯¹µ/¼ ²P¼
®Pª%°P³´µ�³i¸R»½³´¸¾³´¸�±r¯¦®�·¹¼ ²P³¿¯~¸¾°d¯~­�®�¶qª%°¹²d¯§ºCª�³´¸!²dª�»¦®�¼ ²dª%µ_À�¼¦¸/µÁ²d¯Â°dª%Ã¿ª%¶q²v¼¦¸�µ¾¼¦µ�¼ «/²�¼�ÄF¼¦³´Ãi¼ º/Ã¿ª
®Pª%°dª%¼ ®�¶&©Å®Pª%°P­�Ã¿²P°�±a¯¦®m²P©Rª%³¿®v®Pª%¼¦Ã´³´Æ%¼ ²P³¿¯~¸�±r®P¯~·Ç²P©�ªÉÈ/ª%Ã´µ�°Ê¯¦±@³´¸R±a¯¦®�·\¼ ²P³´¯~¸�³i¸.²dª�»¦®�¼ ²P³´¯~¸Ë¼¦¸�µ
¼ »¦ª%¸.²Ì²dª%¶�©�¸R¯~Ã´¯¦»¦Í¦Î�¨�©Rª�µ/¼ ²P¼¹³´¸v²P©Rª�°P¯~­R®�¶qª%°�¼ ®�ª�»~³¿Ä¦ª%¸�³´¸�²P©Rªx®�¼%ÏÐµ�¼ ²P¼�±a¯¦®�·\¼ ²P°Ì°d«Cª%¶�³¿È�ª%µ
³´¸ÒÑ,®�¯FÓ^ª%¶q²tÔ�ª�«C¯¦®P²UÕ¬Ö�Î´× À�¼¦¸�µØ©�¼�Ä¦ªv²d¯oºCª\²d®�¼¦¸/°d±r¯¦®&·�ª%µØ³´¸!²d¯p¼¦¸X¼ «�«/®P¯¦«�®�³´¼ ²dª¹±r¯¦®�·¹¼ ²�±a¯¦®
³´¸.²dª�®&¸�¼¦Ã7³´¸!²dª�»¦®�¼ ²P³¿¯~¸¾­/°dª¦ÎÁÙ^¸Ú²P©Rª�¶q¯~­R®&°dª�¯¦±¬²P©�³´°�À�²P©Rª�Ù^ÛÌÜ�ÝxÞ�Ù"ßáà�¯~­R®&¶qª�ÕL¼ ²P¼§ÜR¯¦®�·¹¼ ²â Ùdà2Õ¬Ü,ã&À2Ï�©�³´¶&©�«�®P¯�Ä2³´µRª%°�¼t­�¸�³¿±a¯¦®�·äÃ¿¯¦»~³´¶�¼¦ÃN±a¯¦®�·\¼ ²�¯¦±å²P©Rªx°d¯~­R®&¶qª¬µ/¼ ²P¼@²d¯�²P©�ªL­�°Pª�®%ÀR©�¼¦°�²d¯
ºNªL²P¼ æ¦ª%¸�³´¸!²d¯�¼¦¶�¶q¯~­�¸!²�À/¼¦°�Ï�ª%ÃiÃN¼¦°�¼¦¸�³i¸.²dª�®�¸/¼¦ÃN³i¸.²dª�»¦®�¼ ²P³´¯~¸mµ�¼ ²P¼t±r¯¦®&·\¼ ²�ÀRÏ�©�³´¶&©Ê³i°�²P©Rª¬¯~¸Rª
­�°dª%µÉº!Ío²P©Rª\³´¸!²dª�®�¸�¼¦Ã�³´¸!²dª�»¦®�¼ ²P³¿¯~¸Ò¼¦Ã´»¦¯¦®�³¿²P©�·\°%Î�Ü�­R®P²P©�ª�®�·�¯¦®Pª¦Àå²P©�ªt­/°P¼ »¦ª�¯¦±�·\ª�²P©R¯�µ/°x¼¦¸�µ
²dª%¶�©�¸�³iç!­Rª%°�±r¯¦®U³´¸R±a¯¦®�·\¼ ²P³¿¯~¸pªqè2²d®�¼¦¶q²P³¿¯~¸Ø±r®P¯~·á³´·�«/Ãi³´¶�³¿²L®Pª�«�®Pª%°dª%¸!²P¼ ²P³¿¯~¸X³´¸p²P©�³´°x±a®�¼¦·�ª�Ï�¯¦®Pæ
Ï�³´Ã´ÃJºCªx®Pª%°d«Cª%¶q²dª%µ_Î
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ï½�b�R����zJ�*|pðv},�_�,ñåzÚòpz/�2�*�.�
ó¹z/�.� �f�*� ï½�N|¦z òpz��_�F�*���^�å�Xð�},�_�,ñ*z
u 1r02143 HJ;F�J>q;FB�D(;=6�ô ¡ M 323 O Y�gr69k&>��N6qc!e�>
u 1r021i0 HJ;F�J>q;FB�D(;=6 0 O ¡ M 323 O TUBoc�`rlRc�Boc!>q;��Åc�6&kqc ¥õB�gaV�AN>9;Fk
u 1r021 M Zt<=>q8�D(;=6@w ¡ M 323 O TU�N� ¤ Z�s�Tt?ögaVN�CAN>
u 1r021 O ?@8¦u2;=BvD*;F6�ô ¡ M 323 O GdVR>q6&8J�CAN<F;¹G�÷¹s�Y ¡ G9GPs�Y
u 1r021 ô ?@8¦u2;=BvD*;F6 0 ô ¡ M 3�3 O HJ�!;=>q<�n§�_c!>�cm<=`a; c!VCgaVCl
u 1r021 Q ?@8¦u2;=BvD*;F6 0 Q ¡ M 3�3 O HJ82`rga�Cgie�Wo¥�69c��C�*;F6��C;=k9<F6&ga�N>9ga82VNk
u 1r021 w st;F<=;FBvD*;F6@M ¡ M 323 O st;=>qc�ga`��_c!>�cm<=`a; c!VCgaVCl
u 1r021 S st;F<=;FBvD*;F6@M ¡ M 323 O st;=>qc�ga`�6qc ¥õ�_c.>�cv>q8�G�HNs�YÅ>q69c�VCk�ef8269Boc!>qgr82VCk
u 1r0214ø st;F<=;FBvD*;F6�O ¡ M 323 O st;=>qc�ga`�< c�<�nCgrVCl�c�VC�Ø�_c!>qcm>96qc�VNk&ef;F6
u 1 M 143 st;F<=;FBvD*;F6�ô ¡ M 323 O st;=>qc�ga`�G�HNs�YÅ>q8�G9GPs�YÅ>q69c�VCk�ef8269Boc!>qgr82V
u 1 M 1i0 st;F<=;FBvD*;F6 0 Q ¡ M 323 O GdVC<=8269�*826qc.>q;\<F82B�B�;FVR>qkxDRWØ¢U?�G ¤ Z\[§£�c�VC�Ø¢@?@G��LTtù
u 1 M 1 M st;F<=;FBvD*;F6 0 w ¡ M 323 O GdVC<=8269�*826qc.>q;\�C;Fk&gal2VØgaVN�CAN>�DRW ¤ Z�s�Tt?
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� � �~z�� ���Å�����N�!�fz/� �
M 1r0 s�T7I+efACVC<�>qga8�V_c�`agi>dWpc!VC�§c!69<�nCgi>q;F<�>qAC6&; 1¹1¹1Ê1¹1Ê1¹1¹1Ê1¹1Ê1\1¹1Ê1¹1¹1Ê1¹1Ê1¹1¹1Ê1 Q
M 1 M s�T7I+>q8/82`ak 1Ê1¹1\1Ê1¹1Ê1¹1¹1Ê1¹1Ê1¹1¹1¹1¹1¹1Ê1¹1Ê1¹1¹1Ê1¹1Ê1\1¹1Ê1¹1¹1Ê1¹1Ê1¹1¹1Ê1 ø
M 1 O s�T7ILK^69;F`r;=u!c�VR>��_c!>qcvef8269Boc!>qkxgrV½GP?UY�Z\[XG^] 1¹1Ê1¹1¹1Ê1¹1Ê1\1¹1Ê1¹1¹1Ê1¹1Ê1¹1¹1Ê1 ø

� 	 �~��
�
7z���
½z/�,z/�~�N|¦���*� �
O 1r0 �L8J�C;�¥�69c��C�*;F6��C;=�CVCgr>9ga82V 1Ê1¹1Ê1¹1¹1¹1¹1¹1Ê1¹1Ê1¹1¹1Ê1¹1Ê1\1¹1Ê1¹1¹1Ê1¹1Ê1¹1¹1Ê1Ç0 M
O 1 M ��AN;F6&WÉ¥�6qc��C�*;F6��C;��_VCgi>qga8�V 1Ê1¹1Ê1¹1¹1¹1¹1¹1Ê1¹1Ê1¹1¹1Ê1¹1Ê1\1¹1Ê1¹1¹1Ê1¹1Ê1¹1¹1Ê1Ç0 O
O 1 O �tgak&A_c�`�¥�69c��C�*;F6��C;��_VCgr>9ga82V 1Ê1¹1Ê1¹1¹1¹1¹1¹1Ê1¹1Ê1¹1¹1Ê1¹1Ê1\1¹1Ê1¹1¹1Ê1¹1Ê1¹1¹1Ê1Ç0 Q

� 	 �~��
�
7z������bz/�R�b|~���*� ���
ô 1r0 [§c��C�CgrVClmef6982B ¤ c ¥õs�c!>�c�>98oG�HNs�Y 1¹1¹1¹1Ê1¹1Ê1¹1¹1Ê1¹1Ê1\1¹1Ê1¹1¹1Ê1¹1Ê1¹1¹1Ê1Ç0 S
ô 1 M G9GPs�Y 1Ê1¹1¹1Ê1¹1\1Ê1¹1Ê1¹1¹1Ê1¹1Ê1¹1¹1¹1¹1¹1Ê1¹1Ê1¹1¹1Ê1¹1Ê1\1¹1Ê1¹1¹1Ê1¹1Ê1¹1¹1Ê1Ç0 ø
ô 1 O [§c��C�CgrVCl�8�e�G�HNs�YÅ>q8�G9GPs�Y 1¹1Ê1¹1¹1¹1¹1¹1Ê1¹1Ê1¹1¹1Ê1¹1Ê1\1¹1Ê1¹1¹1Ê1¹1Ê1¹1¹1Ê1Ç0��
ô 1 ô �L82VRu2;F6&k9gr82VX8!e�G�÷\s�YÅ>q8�G9GPs�Y 1Ê1¹1¹1¹1¹1¹1Ê1¹1Ê1¹1¹1Ê1¹1Ê1\1¹1Ê1¹1¹1Ê1¹1Ê1¹1¹1Ê1 M 0
ô 1 Q s�c!>�c��L`r; c�VCgrVCl 1\1Ê1¹1Ê1¹1¹1Ê1¹1Ê1¹1¹1¹1¹1¹1Ê1¹1Ê1¹1¹1Ê1¹1Ê1\1¹1Ê1¹1¹1Ê1¹1Ê1¹1¹1Ê1 M�M

ô 1 Q 1r0 s�c!>qc��L`a;Fc�VCgaVNl�grV½GP?UY�Z\[XG^] 1¹1¹1Ê1¹1Ê1¹1¹1Ê1¹1Ê1\1¹1Ê1¹1¹1Ê1¹1Ê1¹1¹1Ê1 M!O
� �½���,�������C�����,������|¦���*��� � �

Q 1r0 HJ<�nC;FBoc�£7�Cgr>9gaVCl�c�VC�ØjL6&8¦¥�k9gaVNl 1¹1¹1¹1¹1¹1Ê1¹1Ê1¹1¹1Ê1¹1Ê1\1¹1Ê1¹1¹1Ê1¹1Ê1¹1¹1Ê1 M.ô
Q 1 M HJ82AC6&<F;¹s�c!>�cmjÌ698¦¥�k9grVCl 1¹1Ê1¹1Ê1¹1¹1¹1¹1¹1Ê1¹1Ê1¹1¹1Ê1¹1Ê1\1¹1Ê1¹1¹1Ê1¹1Ê1¹1¹1Ê1 M.ô

� � ��
 �fzJ��zJ�*|¦�N|~�f�*�!
½������z���� �,z/� � �
w 1r0 s�c!>�cvI�6qc�VNk&ef;F6 1\1Ê1¹1Ê1¹1¹1Ê1¹1Ê1¹1¹1¹1¹1¹1Ê1¹1Ê1¹1¹1Ê1¹1Ê1\1¹1Ê1¹1¹1Ê1¹1Ê1¹1¹1Ê1 M�Q
w 1 M [§c!>q;=69gac�`ag#" c!>9ga82VÉc�VC�X�¬c�<�nCgrVCl 1Ê1¹1¹1¹1¹1¹1Ê1¹1Ê1¹1¹1Ê1¹1Ê1\1¹1Ê1¹1¹1Ê1¹1Ê1¹1¹1Ê1 M�Q
w 1 O Z¹Z�5�826&>qc�`�ef826xgrBo�C`r;FB�;FVR>qgrVCl�>9nC;¹s�T7I�` c W2;=6 1Ê1¹1¹1Ê1¹1Ê1\1¹1Ê1¹1¹1Ê1¹1Ê1¹1¹1Ê1 M�S
w 1 ô Z�D�:&;F<=>U[X8/�C;=`b8�e�>9nC;¹s�T7Iäù,c¦W�;F6 1¹1¹1¹1¹1Ê1¹1Ê1¹1¹1Ê1¹1Ê1\1¹1Ê1¹1¹1Ê1¹1Ê1¹1¹1Ê1 M�S
w 1 Q YåANVC<=>9ga82V_c!`agr>dW�8�e��_6&k&>�gaB��C`a;=Bo;=VR>�c!>9ga82Vp�N698�>98�>dW/�(; 1Ê1¹1Ê1\1¹1Ê1¹1¹1Ê1¹1Ê1¹1¹1Ê1 M �

$ ð��*���%� ��� �f�*� �'&
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( ) üpý+*�û-,/./0xý21=ûoü
IxnC;�GP?UY�Z\[XG^] �C6&8.:&;F<�>�gakxc�grBo;=�Òc!>x;%hN�N`a82gi>qgaVNlvc��Nu!c�VN<F;F�Ø69;Fc�k98�VCgaVClm<Fc��_c�DNga`agi>qgr;Fk�gaV½826&�C;F6¬>98
�C698¦u/ga�N;�c�k9;�>x8�eb>9;F<�nCVCg#3�AC;Fk�c�VN�p>q8/82`ak�ef826LVN;�h/>&K^l2;FVC;=6qc!>9ga82VÉgaVNef826&BÉc.>qga8�VogrV�>9;Fl269c!>qgr82V 1 TUVpgrB�K
�(8�6&>�c!V�>�c!k9�*;F<=>�8!e(>9nCgak��N6982DC`r;FB gak�>qnCc!>7�_c!>qc\c�VC��gaVNef8�69Boc!>qgr82V�grk�gaV�l2;=VC;F69c�`CVC8�>�c u!c�gr` c�DC`r;ÌgrV�c
nC82B�82l2;=VC;F82ANk�ef826&BÉc!> ¡ DCAN>�69c!>qnN;F6�grV��Cg54�;=69;=V�>�ef8269Boc!>9k ¡ ¥�nCga<�nv69c�VCl2;�ef6982Bök�>q6&AC<=>9AC69;=�vef8269Boc!>qk
k9AC<�nØc�kL69;F`ac!>qgr82V_c�`å�_c.>�cv826¬8�D/:&;F<�>&Kd8�69ga;=VR>q;F�½�Cc!>�c�ef826&BÉc.>qk ¡ 8¦u2;=6xk9;FB�giK^k&>969AC<�>qAC6&;F�pef826&BÉc!>9kL`rga��;
]\[§ù¾>q8�<F82B��C`r;=>q;=`rWoACVCk�>q69AN<=>qAN69;F�§�_c!>�cmgrVÒef8�69B 8!e��C`ac�gaVp>9;�h/> 1 IxnC;\GP?@Y�Z\[XG^] grVNef8269Boc!>9ga82V
gaVR>q;=l26qc.>qga8�VËk&W/k&>9;FB k9n_c!`a`¬D*;Øc�DC`a;p>98Á�C; c�`¬¥�gi>qn �Cg#4(;F6&;FVR>��_c!>qcÚef8�69Boc!>qk�c�VN�$k&AC�C�*826&>�>qnN;Fga6
`a82l�ga< c!`7gaVR>q;=l26qc!>9ga82V 1 I�8Â>qnCgrk�;=VC� ¡ >qnN;pGP?UY�Z\[XG^] k�WJk�>q;=B 6 s\M 1 M87\n_c�kÊD(;=;FV�;93�ACgr�C�(;=�Å¥�gr>9n
cp<F82VN<F;F�J>qA_c�`r`rWX` c W2;=69;=��c!69<�nCgi>q;F<�>qAC6&; ¡ grV§¥�nCga<�nÚ>9nC;m`a8¦¥Ì;Fk&>t`a;=u�;F` ¡ >qnC;�s�c.>�cÉT@<93�ACgak&gr>9ga82VÚc!VC�
I�69c�VCk�ef8269Boc!>qgr82V�ù,c W2;F6:6�s�T7IÐù�c W�;F6;7 ¡ �N698¦u/ga�C;=k=<�`a8¦¥¬Kd`r;=u2;=`?>\c�<=<F;=k9k�>q8�>qnC;��_c.>�c\k982AC6&<F;=k�¥�nCgr<�n
k9nC8�AC`a�ÒD*;¹grVR>q;Fl�6qc!>9;F�@6�k&;F;ÊY�gal2AN69; 0 7 1

Integration Engine

Computational
Logic System

User Designer

Data Acquisition and Transformation

Information Model Model ManagerQuery (Re)formulation

Data Acquisition and
Transformation Level

Service Level

Internal
Integration Level

Data Sources

INFOMIX

Information

Y�grl2AC6&; 0 E��L82VC<=;F�N>9A_c�`,` c W2;=69k�8�e�>qnC;\GP?@Y�Z\[XG^] gaVJef8269Boc!>qgr82VÉgrVR>q;Fl�6qc!>9ga82V½k�WJk�>q;=B 1

ACBED zJ��|¦�GF*z/�IH IxnN;Âc�grB 8�eU>9nCgak��C8/<FANBo;=V�>ogakm>98�k&�(;=<Fgre�WË>9nC;ØBo;�>qnC8/�Ck�c�VC�$Bo;Fc�VCk�ef826�69;�K
c�`ag#"FgrVClp�_c!>qcÒc�<93�ACgrk9gr>9ga82VÁc!VC�¾>96qc�VNk&ef826&BÉc!>9ga82VÁc.>�>qnC;�s�T7I ù,c W2;F6¹8�e�>qnC;�GP?@Y�Z\[XG^] k�WJk�>q;=B
69<9s�c.>�c¹��6qc!�C�CgaVNl8>J7 ¡ ef82`r`a8¦¥�gaVCl\>qnN;UefACVC<�>qga8�V_c�`agi>dWml2giu2;FV½grV½57698.:&;=<=> ¤ ;F�*826�>xs\M 1 M�6�GP?@Y�Z¹[ØG^]
TU6&<�nCgr>9;F<=>9AC69;�7xc�VC�ÒDCACgr`a�CgrVCl�AC�*82VØ57698.:&;=<=> ¤ ;F�*826&>�s�w 1i0 6LK�;=>9;F698�l2;FVC;=82ACk�s�c!>qc�HJ82AC6&<F;\I�W/�*;
st;Fk&<F69gr�N>qgr82VM7 ¡ ¥�nC;=69;m>qnC;m�Ng#4(;F69;=VR>�<&6qc ¥N>Ò�_c!>qcÉef8269Boc!>qk�>q8ÒD*;vn_c�VC�N`a;F�¾c�6&;m�C;Fk&<F6&gaD*;F� 1�¤ c ¥
k982AN69<F;Ì�_c!>qc@n_c u2;�>q8@D(;�>q69c�VCk&ef8�69B�;F�¹gaVR>q8�>qnC;�`a82l�ga< c!`2GP?UY�Z\[XG^]+H/82AC69<=;¬s�c!>qc@Y_826&BÉc.>O6�G�HNs�Y27
c�kÌ¥Ì;F`r`�c!kLgaVR>98Ê>qnN;UGdVR>q;=69V_c�`(GdVR>q;Fl�6qc!>9ga82VÉs�c!>�cÊYå8�69Boc!>�6�G9GPs�Y+7 ¡ ¥�nCga<�nÉn_c�k¬D*;F;=Vp�C69;=k9AC�N�(82k&;F�
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gaVX57698.:&;=<=> ¤ ;=�(826�>@stô 1 MP6�T@`al28�69gr>9nCB�kxc�VC�XGdBo�C`r;FB�;FVR>�c.>qga8�V½I�;=<�nCVCg?3�AC;=kUef826x>qnN;ÊGdVR>q;=69V_c!`�GdV/K
>q;=l26qc!>9ga82VÐY_8269Boc�`agrk9BQ7�c�VC��¥�gr`a`�D*;Â�C;=�CVC;F��grV+HJ;F<�>qgr82V�ô 1 M�8�e�>9nCgako69;F�*826�> 1 jL;=k9gr�C;FkÉ>9nC;Fk&;
D_c�k&ga<ÒefACVC<=>9ga82VCc�`agi>qga;=k ¡ �Cg#4(;F6&;FVR>pB�;=>9nC8/�Ckoef826�k9�*;F<=gre�W/gaVNlÅc�VC�Ðl2;FVC;=6qc!>9gaVCl¾¥�6qc��N�(;=69kÉef826�>qnN;
s�T7I `ac¦W�;F6mDRW�>9nC;½ACk&;F6 ¡ 6&;Fk9�*;F<�>qgiu2;F`iWÅ>qnN;½k&W/k&>9;FB c��NBogrVCgak�>q6qc.>q826 ¡ ¥�ga`r`ÌD*;½�C;=k9<F6&gaD*;F� 1 IxnCgrk
�C8/<FACB�;FVR>�¥�ga`a`�k9;F6�u2;mc!kUc�D_c�k9grk�ef8�6�>9nC;¹gaB��C`a;=Bo;=V�>qc!>qgr82V½8�e�>qnC;Ês�T7Iõù�c W�;F6R6���8�69�Ò5�c!<��!c!l2;
��5�S 1 O87 1

òpz����J|~���*����| �Ø�_|~},z��¹���b�R����z/�(|~�SH IxnCgak�69;F�*826�>7gak��Nga69;=<=>9`rW¹69;=` c!>9;F�v>q8t>9nC;¬�C8/<FANBo;=V�>9k�s 021 O
6 ¤ ;=u/ga;�¥ä8!e�I�;F<�nCVNg?3�AC;Fk@c�VC�XH/W/k�>q;FB�k�ef826¬TU<T3�ACgak&gr>qgr82VÒc�VC�ÒI�6qc�VNk&ef826&BÉc!>9ga82V½8!eUK�;=>9;F698�l2;FVC8�ACk
s�c!>�c87 ¡ s\M 1i0 6�YåANVC<=>9ga82V_c!`�HJ�(;=<Fgi�_< c!>9ga82V¾8�e¬>9nC;�GP?UY�Z\[XG^] H/W/k�>q;FBQ7 ¡ s\M 1 M@6fGP?UY�Z\[XG^] H/W/kPK
>q;=B TU6&<�nCgr>9;F<�>qAC6&;�7 ¡ stô 1 M!6�TU`rl2826&gr>qnNBokoc�VC�+GdB��C`a;=Bo;=V�>qc!>qgr82VÐI�;F<�nNVCg?3�AC;=kØef826o>qnC;ÚGdVR>q;=69V_c!`
GdVR>q;Fl�6qc!>9ga82VÁY_826&BÉc�`rgak&B�7 ¡ s�w 1 M/6�K@;=>9;F6&82l2;FVN;F82ACk¹s�c!>qcÒHJ82AC6&<F;�I�WJ�*;�st;Fk&<F69gr�N>qgr82VM7 1 G^>\grkUefAC6�K
>qnC;=69B�8269;�6&;F`a;�u!c�VR>Êef826\>qnN;ogrBo�C`r;FB�;FVR>�c.>qga8�VÚ8�eL>9nC;ÉGP?@Y�Z\[XG^]á�C6&8�>q8�>dW/�*; ¡ grV��Cc�6&>9ga<FAN` c�6tef826
>qnC;�GdVNef826&BÉc.>qga8�VÚGdV�>9;Fl269c!>qgr82V�[§c�V_c�l�;FB�;FVR>vù,c W2;=6Ê�N698�>98�>dW/�(;V6 st;=`agru�;F69c�DC`a;�S 1r0 7�c�VN��ef826�>qnN;
s�c!>�cvT@<93�ACgrk9gr>9ga82VØù,c W2;=6��N698�>98�>dW/�(;W6 st;=`agiu2;F69c�DC`r;\S 1 O%7 1

� �*|¦z/���,z/���_�����fzJ���2zÂ�_�������F�CñåzÂñ*�����,zX������z/�IH IxnCgak�69;=�(8�6&>�gak�c!<F<F;=k9k&gaDC`r;\>98m>qnC;\�CACDN`aga< 1

YX�_|¦�N|¦���*�,�'�L�2�*�ZF*z/�(|~�f�*���IH ?@8�>9nCgaVNlm�_c�6&>9ga<=AC` c�6 1

[ \ *7þ^]91�_ 1 üa`b*c1Fþtÿ
GdV§>qnNgak�k9;F<�>qgr82V ¡ ¥Ì;vDC6&ga;edCWØ69;F<Fc�`a`,k&82Bo;Ê<F82VN<F`aANk9ga8�VCktc�VN�§�_VC�CgrVCl2k�ef6982B �C6&;=u/ga8�ACkt�C8/<FACB�;FVR>9k
8�e�>qnC;\GP?UY�Z\[XG^] �C6&8.:&;F<�>@¥�nCgr<�n§c!69;�69;=`a;�u�c!V�>�>98�>9nCgakx�N8J<=ACBo;=VR> 1

fhgji k!lnm oep^qsrut'vxwOqsycz{v|t8}~ycqs��y2�'r��^v�t���rut'ps�'�
IxnC;XefANVC<=>9ga82V_c!`agr>dWÅ8�et>qnN;Âs�T7I ù�c W�;F6 ¡ c!VC��c�6&82ACl2nÐc�69<�nNgr>q;=<=>9AC69; ¡ nCc�koD*;F;=V��C;Fk&<F6&gaD*;F��grV
>qnC;¹GP?UY�Z\[XG^] k&W/k&>9;FB c�69<�nNgr>q;=<=>9AC69;Q6 s\M 1i0 7 ¡ gaVÒ¥�nCga<�nØ>qnC;Êst;Fk&gal2VJK^IxgaB�;\c�VC�Ò>qnC; ¤ ACVJKdIxgrBo;
c�69<�nNgr>q;=<=>9AC69;\8�e�>qnC;\k�WJk�>q;=B nCc�k�D(;=;FVØ�C;Fk&<F69grD(;=� ¡ k9nN8~¥�VXgaV½>qnN;ÊY�gal2AC6&;Fk�Mmc�VC�XO 1

IxnC;ms�T7I{ù�c W�;F6tgrk ¡ k&gaVC<=;�gi>Ugrktco<=82VC<=;F�N>9A_c�`�`ac¦W�;F6 ¡ VC8!>t;�hJ�C`rga<=gr>q`iWÒ82AN>9`agaVN;F�ØgaV§>9nCgak�efACVC<%K
>qgr82V_c�`(k&W/k&>9;FB c�69<�nNgr>q;=<=>9AC69; 1

IxnC;\�_c!>�cmc!<93�ACgak&gr>9ga82V½c!VC�½>q6qc!VCk&ef826&BÉc.>qga8�VÉgaV½GP?@Y�Z¹[ØG^]ö¥�ga`a`*D*;�69; c!`ag?"=;F�p>9nC6982ANl2np¥�6qc��/K
�(;=69k ¡ ¥�nNga<�n�69;=>969gr;=u2;x>9nC;��_c!>�ctef6&82B >9nC;�k982AC6&<F;=kÌgrV�>9nC;�6qc ¥��Cc!>�ctef826&BÉc!>7c�VC�m>q69c�VCk&ef8�69B�>9nC;FB
gaVR>q8�>9nC;@`r82l2gr< c�`Jk982AC6&<F;�ef8269Boc!> ¡ G�HNs�Y ¡ c�k7¥Ì;F`r`åc�kÌgrVR>q8�>qnC;�grV�>9;F6&V_c�`_gaVR>9;Fl269c!>qgr82Vvef8269Boc!> ¡ G9GPs�Y 1
IxnC;Ø�_c�6&>9ga<=AC` c�6�<F82VRu2;=69k&ga82V$Bo;�>qnC8/�Ckmef6982B 6qc ¥ ef826&BÉc!>�>q8¾G�HNs�Y c!VC� ef6&82B G�HNs�Yõ>98�G&GPs�Y
6�6&;Fk9� 1r¡ ef6&82B 6qc ¥ ef8269Boc!>¬>98�G&GPs�YË�Cga6&;F<=>9`rW�7Ì¥�ga`r`�D*;\�C; c�`i>x¥�gr>9nØgrVXHJ;F<�>qga8�VØô 1

IxnC;tst;=k9gal�VJKdIxgrBo;x�_c!6&> ¡ nC8¦¥Ì;=u2;=6 ¡ <=82B��C69grk9;Fk�>qnN;/�����e�%�'�e���:�e�u�e�{�I�L�����Q�e�'���e���T���;��c�VN�o>qnN;
�-�{�e�%�'�e���:�e�u�e���I����� ¡ ¥�nNga`a;X>qnC; ¤ ACVJK^IxgaB�;Â�_c�6�>½<F82B��C6&gak9;=kÉ>qnN;��-�{�e�%�'�e���U�X�;�e���x��� 1 IxnC;
efACVC<�>qga8�V_c�`agi>dWØ8�eÌ>9nC;v��6qc��C�*;F6Ê÷�;FVC;=6qc!>9826�c�VN�¾>9nC;v��69c��C�*;F6\£�hJ;F<=AN>q826\¥�ga`r`�D*;m69;=< c�`r`a;F�Ác!VC�
�C;=>qc�ga`r;F�½grV§H/;F<=>9ga82VNk@O�c�VN� ô ¡ 69;=k9�*;F<�>qgru�;F`iW 1
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Y�gal2AN69;¹MJE�st;=k9gal�VJKdIxgrBo;tT@69<�nCgi>q;=<=>qAN69;\8�e�>qnC;\GP?UY�Z\[XG^] k&W/k&>9;FB 1
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Y�gal�AC69;\ONE7T@69<�nCgi>q;=<=>qAN69;¹8�e�GP?@Y�Z¹[ØG^] k�W/k&>q;=B K ¤ ACV/KdIxgaB�;t�_c!6&> 1
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fhg|f k!lnm t�w�wOzx�
GdVÚ�C8/<FACB�;FVR>\s 021 O ¡ ¥L;mn_c u�;m�C698¦u/ga�C;=�¾cÉ69;�uJgr;=¥ 8�e7>q;=<�nCVCg#3/AN;Fk¹c�VC�Úk�WJk�>q;=Boktef826tc�<93�ACgrk9gr>9ga82V
c�VC�m>q69c�VCk�ef8269Boc!>qgr82Vv8�e(nC;�>q;F6&82l2;=VC82ACk��_c!>qc�ef6&82B >9nC;x�*;F69k&�(;=<=>9gru2;�8�e*>qnC;x;=VRuJgrkqc�l�;F�ps�T7I ` c W2;=6
8�e�>qnC;�GP?UY�Z\[XG^] k&W/k&>9;FB 1 GdVÁgr> ¡ >9nC;m�_c!>qcoef6982B >qnN;P6��CnRW/k9gr< c�` 7@k982AN69<F;=k\k9nC82AN`a�ÚD*;mBÉc��N�(;=�
gaVR>q8vcv`a82l2gr< c�`U6fu/gr6&>qACc�`�7�ef8269Boc!>Ì¥�nCga<�nØc�B�82ACVR>qkÌ>q8�cv69;=k&>969ga<�>q;=�Òef69c�l2B�;FVR>¬8!e�]�[§ù 1 Y_6982B >qnN;
¥�ga�C;x69c�VCl2;L8�e�s�T7I�>q8/82`ak�¥�nCga<�noc�69;¬c¦u!c�gr` c�DN`a; ¡ >qnC;x6&;F�*826&>�s 0�1 Ot<=82VC<F`rAC�C;=��>9n_c!>7>9nC;¬ef82`a`r8¦¥�gaVCl
>d¥L8m>98J82`rkÌk&nC82AC`r�p�_VC�Øc��C�N`aga<Fc!>qgr82VÉgrVÉ>qnN;��C;=u�;F`a8��CBo;=VR>x8�e,>qnC;�GP?@Y�Z¹[ØG^]{k&W/k&>9;FB �C6&8�>q8!>dWJ�*;�E

021 IxnC;�Z�¡�<F; Z�D�:&;F<=>9k�5�826&>qc�` ¡ gaVÚ�_c!6&>qgr<FAC`ac�6@>9nC;n¢u£!�;�S¢N¤L¥��;�e�G¦¨§N���'��¦e���x���ª©¹>q82l2;�>qnC;=6t¥�gr>9n
¢u£!�;�S¢N¤L¥��;�e�G¦=«��I�|�P�U�8���{���e�x��� ¡ 8�e ¤ Z�s�Tt? ¡ ef8�6\¥�69c��C�CgrVClØk&>q6&AC<=>9AC69;=�Ëc�VC��c�`ak&8Xk&;FB�giK
k&>969AC<�>qAC6&;F�X�_c!>�cX¬_c�VC�

M 1 ùbgr]@>q8�HJANgr>q; ¡ <F82B��C69grk9grVCl:­ �¯®¨���Q°±�?¦e���I²����{�e�%�'�e�xc�VC��>qnN;³­U�¯®´���Cµ��{�I��¦G�����ª¶·�I�L�����¨¸E�e�e¹I�e� ¡
8�e�ùbgi]U>q8É÷�BvD'Köef826@¥�69c��C�CgrVClÉACVNk&>q6&AC<=>9AC69;=� ¡ �*8J8�69`rWpk&>q6&AC<=>9AC69;=� ¡ c�VN�Âk9;=Bogrk&>q6&AC<=>9AC69;=�
�_c!>qc 1

fhg�º k!lnmn»S�'��zj�±¼2ycq³t½�^yUt�y¾oªwO�M¿¾yUt��!v{q�À%ÁÃÂ�ÄÆÅ À%Ç
IxnC;Ês�T7Iõ`ac W2;F6�8�e�GP?UY�Z\[XG^] gak�<F82VN<F;F6&VC;F�X¥�gr>qnØ�Cg54�;=69;FVR>��_c!>qc�ef8�69Boc!>qk ¡ ¥�nCga<�nØ<F826&69;=k9�*82VC�
>q8m>qnN;¹�Cc!>�cbd_8¦¥õgrV½>qnC;\GP?UY�Z\[XG^] k&W/k&>9;FBÈ6fk9;F;ÊY�grl2AC69;UôJ7 1

Mapping

DAT Layer
Data Sources
Heterogeneous

Raw Data Formats INFOMIX Source Data Format Internal Integration Data
Format (IIDF)(ISDF)

. . .

User

Integration Layer

Wrappers

Y�gal2AN69;�ôCE�s�T7ILK ¤ ;F`r;=u!c�VR>�s�c!>�cmY_826&BÉc.>qk 1

òp�%É ï½�N|¦�@�b�å�!���N|~�IÊtT¬>,>9nC;�gaVC�CAJ>�k&ga�C;�>98x>qnC;�k&W/k�>q;FB c�6&;7>qnC;�k98�AC69<=;��Cc!>�c�gaVt>9nC;Fgr6bgaVC�Cgiu/ga�JK
A_c�`�ef826&BÉc!>9k ¡ < c�`r`a;F�W�{�IËÍÌ%�I���c�����ª¶·�I�G¦ 1 IxnC;=W�<F82B��C6&gak9;Ì69;=` c!>9ga82V_c!`R�_c!>�c ¡ 82D/:&;=<=>&K^8269gr;FVR>q;=�
�_c!>qc ¡ ]\[§ùÚ�_c!>qc ¡ K@I�[§ùÁ�_c!>qc�c�VC�o>q8�k&82B�;U;�h/>9;FVR>x;FB�D(;=�C�C;F�½�Cc!>�c�6f; 1 l 1i¡ �*82k&>9k9<=69ga�J>ª7 ¡
k98�Bo;�8�e�>qnN;FB ACVC�N;F6�<F;=6&>�c!gaVÒ69;=k&>q6&ga<�>qga8�VCk9¬N¥Ì;¹69;=ef;=6x>q8�s�w 1i0 ef8�6x�C;=>qc�ga`rk 1

� Y�� A y �eÎÐÏ �*�,�!�2z§ï½�N|¦�@�,�å�.���N|VÑ ��Ï ïP�:Ò�ÊtIxnC;�nC;=>9;F6&82l2;FVN;F82ACk,69c¦¥��_c!>qcxc�69;�>96qc�VCk�ef8269B�;F�
>q8�>qnC;ÊnC82B�82l2;=VC82ACk@GP?UY�Z\[XG^] HJ8�AC69<=;ms�c!>�c�Y_8269Boc!>=6�G�HJs�Y27 ¡ DRWXB�; c!VCkU8�e�¥�6qc��C�*;F6&k
c�k�k9�*;F<Fgi�_;F�mgrV�>qnN;¬GP?UY�Z\[XG^]+c�6&<�nCgr>9;F<�>qAC6&; 1 IxnN;xG�HNs�YX�C6&8¦uJgr�C;Fk�cR6�`r82l2ga<Fc�`�7(u/gr;=¥ 8�e_>qnN;
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Ù^¸R«/­R² ÜR®P¯~· Ü�­/¸�¶q²P³¿¯~¸�¼¦Ã´³´²�Í
à�¯~­�®�¶qª�¼¦¸�µ�Õ¬¼ ²P¼¹¨�Í�«Nª ÕÌª%°�³¿»~¸Rª�® à�«Cª%¶�³¿ÈJ¶�¼ ²P³¿¯~¸v¯¦±(²P©�ª�°d¯~­R®�¶qª%°

²d¯\ºCªxÏ�®&¼ «�«Cª%µ
à�¯~­�®�¶qª@à2¶�©�ª%·\¼ ÕÌª%°�³¿»~¸Rª�® à�«Cª%¶�³¿ÈJ¶�¼ ²P³¿¯~¸v¯¦±(²P©�ª�°d¯~­R®�¶qª%°

²d¯\ºCªxÏ�®&¼ «�«Cª%µ
Ù^¸R±a¯¦®�·\¼ ²P³¿¯~¸m¼ ºC¯~­R²7ì½®�¼ «/«Nª�®&° Þ�ª�²P¼¦µ�¼ ²P¼�Ô�ª�«C¯~°P³´²d¯¦®PÍ Ó¬³´°P­�¼¦Ãi³¿Æ%¼ ²P³¿¯~¸�¯¦±b³´¸R±a¯¦®�·\¼ ²P³¿¯~¸
¼¦¸�µ�¼¦°P°d¯2¶�³´¼ ²dª%µ�°P¶&©Rª%·\¼¦° ¯~¸m»¦ª%¸�ª�®�¼ ²dª%µ�Ï�®&¼ «�«Cª�®�°7¼¦¸�µ

¼¦°P°P¯�¶�³´¼ ²dª%µo°P¶�©�ª%·\¼¦°

I�c�DC`a; 0 E7GdVC�CAN>9k@8�e�>qnN;����{�e�%�'�e�·�:�e�u�e���I�������-�ª�'�x�e���T���;� 1

¥�6qc!�C�(;=�Á�_c!>�cÉ¥�nNga<�nÁgak�c!<F<F;=k9k&gaDC`r;v>q8p>qnN;mACk9;=6 ¡ c�VC�Ágak@>qnC;mACVNgref826&B `r82l2gr< c�`,ef8269Boc!>U8�e
k98�AC69<=;Ê�_c.>�cvef826x�C;��_VCgaVNloBoc��C�CgrVCl2kxD*;=>d¥Ì;F;=VX>qnN;Êl2`r82D_c�`(�_c!>qc�ef826&BÉc.>�c!>x>qnN;¹ANk9;F6�k9gr�C; ¡
c�VC�m>9nC;�`a8/< c�`J�_c!>�c�ef826&BÉc!>7c!>7>qnC;�6�¥�6qc��C�*;F�'77k&82AC6&<F;Fk 1 IxnC;�G�HNs�YÚn_c�k7D*;F;FVok9�*;F<=gr�_;=�ogrV
�C8/<FACB�;FVR>�s�w 1i021 G^>�n_c!kxD(;=;FVØ�C;Fk&gal2VC;=�§c!k@c-6f6qc!>9nC;F6��C`ac�gaV'7�ef6qc!l2Bo;=VR>�8�e,]\[§ùËH/<�nC;FBoc
¥�nCgr<�nX<=82Bo�N69gak&;FkxgrVØ;=k9k&;FVC<=;�<F8�Bo�C`r;�hÉu�c!`aAC;��_c.>�cv>qn_c.>Uc!69;�69;=` c!>9ga82VCc�`�grVÒ>9nC;\<F826&; 1

� �*|¦z��!�,�'� � �(| z/ñå�~�N|~�f�*��ï½�N|¦�@�b�*�.���J|�Ñ ��� ï-�:Ò§IxnC;�k982AC6&<F;��_c!>qc¹VC;=;F�Ck�>q8¹D*;�>96qc�VNk&ef826&Bo;=�
gaVR>98mc�VÒgaVR>q;=69V_c!`(ef826&BÉc!>Ì¥�nCga<�nÒgrk¬ACk9;=�§c.>¬>qnC;�grVR>q;F6&V_c�`(gaVR>q;=l26qc!>9ga82VÉ`a;=u�;F` 1 IxnCgak¬ef826&BÉc.> ¡
>qnN;ÂGdVR>q;F6&V_c�`tGdVR>9;Fl269c!>qgr82V�s�c!>qc�Y_8269Boc!>a6�G&GPs�Y27�grkÉDRWÐ>9nC;ÂV_c!>9AC69;§8�e�>qnC;ÚGP?@Y�Z¹[ØG^]
gaVR>9;Fl269c!>qgr82VÒc�`al�8269gi>qnCB�kÌ>9nC;Ê6&;F`ac!>qgr82V_c�`(�_c!>�cmef826&BÉc!> 1 IxnC;¹G9GPs�YËn_c�k�D(;=;FVØ�C69;=k9AC�N�(82k&;F�
gaVÒ�C8/<FANBo;=V�>�stô 1 M ¡ c�VC�Ò¥�ga`a`(D(;�efAC6�>qnC;=6�;F` c!D(8269c!>q;=�½82VØgaVXHJACDCk&;F<�>qga8�VXô 1 MvD(;=`a8¦¥ 1

Ô Õ *c`=Ö/Ö�þ^*Ø× þ�üÂþ^*2`¹ý21Fû�ü
IxnC;@��6qc!�C�(;=6¬÷�;FVN;F6qc.>qga8�VÉGdVR>q;=6&e�c�<=;tc�`r`a8¦¥�k7>q8�grVC<F8�69�*826qc!>9;@�Cc!>�c\k982AN69<F;=k¬gaVR>98Ê>qnN;@k�WJk�>q;=B ¡ D�W
k9�*;F<=gre�W/gaVClp>9nC;�VC;F<=;Fk&kqc�6�WÁ�Cga;=<F;Fk\8�eÌgaVJef8269Boc!>qgr82V ¡ ef6982B ¥�nCga<�nÁ>qnN;FVÁgaVC�Ngru/ga�CACc�`�¥�69c��C�*;F69k�ef826
>qnC;\�_c.>�cmk982AN69<F;=kUc!69;\l2;FVN;F6qc.>q;F� 1

IxnC;������e�%�'�e�W�:�e�u�e�{�I�L�������ª�'�x�e���T���;��B�8J�NAC`a;\gak�grV§<�n_c�6&l2;�8!e7D(8!>qnX>9nC;�l�;FVC;=6qc!>9ga82VX8�e�>qnN;
¥�6qc��N�(;=69k@ef8�6�>9nC;�k&82AC69<=;Fk��_c!6&>qgr<Fgr�_c!>qgrVClmgaVØ>qnC;Ê�_c!>qcogaVR>9;Fl269c!>qgr82VXk�W/k&>q;=BÇc�VN�§>qnC;Êk&>9826qc�l�;ÊgrV
>qnC;�ÙÚ�e���%Ì%�I�|�´§N���'��¦e�������ª© ¡ 8�e*k&82AC69<=;xk9<�nC;=BÉc!kÌc!VC��c�k9k&8J<=g c!>9ga82VNk�D*;=>d¥Ì;F;FVok982AN69<F;x6&;F`ac!>qgr82VCk�c!VC�
¥�6qc��N�(;=69k 1 TU`r`�8!e�>9nC;Fk&;v>�c�k&��k\c�69;mc!<F<F8�Bo�C`rgak&nC;F�Ác!>U�C;Fk&gal2VÂ>9gaB�; ¡ k9;=>&>qgrVCl½AC�Â>qnN;mk&W/k&>9;FB ef826
69ACVÒ>qgrBo; ¡ �CAN69gaVNl�¥�nNga<�n§ANk9;F6�grV�>9;F69c�<=>9ga82VCkx8�VØ>9nC;¹s�T7I ` c W2;=6�¥Ì82AC`r�XD*;\gaB��C6qc!<=>qgr< c�`(c�VC�Xc�6&;
>qnC;=69;�ef8269;\VC8�>xef8�69;Fk&;F;=V§gaVØY�grl2AC6&;¹M 1

GdV��_c!6&>qgr<FAC`ac�6 ¡ >9nC;��C;Fk&gal2VN;F6\k9�*;F<=gr�_;=k ¡ DRWÁB�; c�VNk¹8!eÌ>9nC;Æ�-�{�e�%�'�e�P�:�e�u�e�{�I�L�����n�ª�'�x�e���T���;� ¡
>qnC;Êk9;�>t8�e7k&82AC6&<F;Fktc�VC�X>9nC;Êef8�69Boc!>�8�e�>qnN;��_c!>qcok�>q826&;F�ÂgrVX>qnN;�k98�AC69<=;Fk9¬�gaVØ< c�k&; ¡ >9nC;��N;Fk9grl2VC;=6
Bogrl2nR>�c�`rk98pk&�(;=<Fgie�WÂk98�Bo;v`r82l2gr< c�`,k98�AC69<=;mk9<�nC;=BÉc�k�grVÂ>qnC;mG�HJs�Y ¡ ; 1 l 1 gre�k&82AC69<=;Fk\�C8½VC8!>\c�`a`r8¦¥
>q8m<=82VCk&>969AC<�>@c�V½G�HNs�YËc�AN>982Boc!>qgr< c�`r`rW 1 IxnC;\gaVN�CAN>qk¬c�VC�Ò82AN>9�CAN>qkx8!e�>9nC;t��6qc��C�*;F6�÷�;FVN;F6qc.>qga8�V
GdVR>q;F6�e�c�<F;Êc�6&;�69;F<Fc�`a`r;F�ÒgaVÒI�c�DC`r;Fk 0 c�VC�XM 1

HJgaVC<=;Éc!`a`�ACk&;F6ÊgaVR>q;=6qc�<�>qga8�VÁ¥�gi>qn¾>qnC;½�-�{�e�%�'�e�P�:�e�u�e�{�I�L�����Ú�ª�'�x�e���T���;�tgak\�C82VC;�DRWÚ>qnC;��C;%K
k9grl2VC;F6·6�¥�nC8½¥�ga`r`�gaVÚl�;FVC;=6qc�`�D*;mk98�Bo;m��gaVN�¾8!e¬c��NBogrVCgak�>q6qc.>q826�6qc!>9nC;F6t>9n_c�V¾c½ACk9;=6\8�e�>qnC;�GP?�K
Y�Z¹[ØG^]ák�W/k&>q;=B�7 ¡ ¥�nN;FV�6&;=ef;=6969grVCl½>q8½<&ACk&;F6�>ØgaVÚ>9nCgak�<=82VR>q;�h/>¹¥L;oc�<�>qA_c�`r`rW§Bo;Fc�VÚ>qnC;�ACk&;F6¹8�e
>qnC;@���{�e�%�'�e�W�:�e�u�e�{�I�������-�e�'���e���T���;� ¡ ¥�nCgr<�nXgrk¬>qnC;\�C;=k9gal�VC;F6 1
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Ý¬­R²d«/­�² ¨(¯ Ü�­�¸�¶q²P³¿¯~¸/¼¦Ã´³¿²�Í
à�ª�²�¯¦±,à�¯~­R®�¶qª%° ì½®�¼ «/«Nª�®ÜÛLª%¸Rª�®�¼ ²d¯¦® îÌ¶q²P³¿Ä ¼ ²P³¿¯~¸m¯¦±�²P©Rª
¼¦¸�µ�¼¦°P°P¯�¶�³´¼ ²dª%µoµ�¼ ²P¼�±a¯¦®�·\¼ ²P° ì½®�¼ «�«Cª�®OÛLª%¸Rª�®�¼ ²d¯¦®
à�¯~­R®�¶qª@àR¶�©Rª%·\¼¦° ì½®�¼ «/«Nª�®ÜÛLª%¸Rª�®�¼ ²d¯¦® îÌ¶q²P³¿Ä ¼ ²P³¿¯~¸m¯¦±�²P©Rª

ì½®�¼ «�«Cª�®OÛLª%¸Rª�®�¼ ²d¯¦®
Ù"¸�±r¯¦®�·¹¼ ²P³¿¯~¸m¼ ºC¯~­R²7Ï�®�¼ «�«Cª�®�° ÕLª%°P³¿»~¸�ª�® ÓL³´°�­�¼¦Ã´³¿Æ%¼ ²P³¿¯~¸�¯¦±b³´¸R±a¯¦®�·\¼ ²P³´¯~¸
¼¦¸�µ�¼¦°P°P¯�¶�³´¼ ²dª%µo°P¶�©�ª%·\¼¦° ¯~¸m»¦ª%¸Rª�®�¼ ²dª%µ�Ï�®�¼ «�«Cª�®�°7¼¦¸�µ

¼¦°P°d¯2¶�³´¼ ²dª%µ�°P¶&©Rª%·\¼¦°

I�c�DC`a;ÊMJE�ZtAN>9�CAN>9k�8!e�>9nC;@�-�{�e�%�'�e�·�:�e�u�e�{�I�L�����P�ª�'�x�e���T���;� 1
��6qc!�C�(;=6�I�W/�*; �tAC;F6�WÒY_8269B�AC` c!>9ga82V½HJAC�C�*826&> ��69c��C�*;F6�÷�;FVC;=6qc!>9ga82VXHJAN�C�(8�6&>
�L8/�C;���6qc��C�*;F6 VC82VN; VC82VC;
�tAC;=6&Wp��6qc!�C�(;=6 VC82VN; c!AN>q82Boc!>9ga<
�Ugak&A_c�`���6qc��N�(;=6 k9;FB�giKdc�AN>982BÉc.>q;F� c!AN>q82Boc!>9ga<

I�c�DC`r;\ONE���c¦W/k�8�e���69c��C�*;F6�k9�*;F<=gr�_<Fc!>qgr82VÒgaVÒGP?UY�Z\[XG^]

IxnC;pGP?UY�Z\[XG^] �N698�>98�>dW/�(;É¥�gr`a`��C6&8~u/gr�C;p�Cg54�;=69;FVR>Ê¥¬c W/km8�e�l2;=VC;F69c!>qgrVClX¥�69c��C�*;F69k 1 IxnC;=W
<F82B��C6&gak9; ¡ �C;F�*;FVN�CgaVClË8�V�>qnC;§>dW/�*;Ú8�e\�_c!>qc�k98�AC69<=;Â¥�nCga<�n�k&nC82AC`r��D(;ÂgrVC<F8�69�*826qc!>9;F�Ð>98�>qnN;
�_c!>qcvgaVR>q;=l26qc!>9ga82Vok&W/k&>9;FB c!VC�½82Vp>qnN;�gaVNef826&BÉc.>qga8�VoVC;=;F�C;=� ¡ >qnN;��(82k&k9grDCga`rgr>dW�8�e,l269c��CnCgr< c�`(k9�*;F<%K
gr�_<Fc!>qgr82V ¡ BÉc�V�A_c!`xk9�*;F<Fgi�_< c.>qga8�V ¡ 826�`a8¦¥¬Kd`r;=u�;F`�k9�*;F<=gr�_<Fc!>qgr82VÐgrV >9;F69B�kÉ8!e�c�V�TU57Gm;�hJ;F<=AN>qgrVCl
�C698��C69gr;=>�c!6&WØ<F8/�C; 1 TUkUe�c!6tc�k@�(82k&k9grDC`a; ¡ >9nC;vACk&;F6U¥�gr`a`,D(;Ê69;=`aga;�u2;=�§ef6982B >9;F<�nCVCgr< c�`��C;=>qc�ga`rkUc!VC�
gaVNef8�69Boc!>qgr82Vo6&;93�ACgr69;F�pef8�6L¥�6qc��N�(;=6¬;�hJ;F<=AN>qgr82VØc!>¬6&ACVp>qgrBo;@gak¬<=82B��Cga`r;F�pc!AN>q82Boc!>9ga< c!`a`rW ¡ ¥�nC;FV/K
;=u�;F6�>qnCgrkxgak¬ef; c!k9gaDN`a; 1

GdVXB�8269;\�C;�>�c�gr` ¡ >qnC;\ef82`a`r8¦¥�gaVClv�*82k&k9gaDNga`agi>qgr;FkÌef8�6�¥�69c��C�*;F6�l2;=VC;F69c!>qgr82VØ¥�gr`a`(;�hJgak�> ¡ ¥�nCga<�nXc�6&;
k9AC�N�C`agr;F�½¥�gr>9nØ�Ng#4(;F69;=VR>@nNgal2nJK^`a;�u2;F`�ACk9;=6@k&AC�C�*826&>=6�<�e 1 I�c�DC`a;\O87�E
ðÊ�b��z�Éo�~��
�
7z��.�IÊ\T¬>x>qnC;\`a8¦¥Ì;Fk�>@`r;=u�;F`,c�6&;¹<=8J�N;t¥�6qc��C�*;F6&k 1 IxnC;=WÒ�N698¦u/ga�C;\cmB�; c�VCkx>98�grVR>q;�K

l269c!>q; ¡ >qnC6&82ACl2n�cU¥Ì;F`a`´Kd�C;��_VC;=�oTU5�G ¡ c�VRWm�_c!>qc\k&82AC6&<F;�gaVR>q8t>9nC;x�_c!>qc�gaVR>q;=l26qc!>9ga82V�k&W/k&>9;FB 1
IxnC;v¥�69c��C�*;F6�gakU<F82VC<=;Fgiu2;F��c�k�c½DC`ac�<��ØD(8 h ¡ ¥�nCga<�nÁgrkt< c�`r`a;=�§u/g cÉ>qnN;mTt57G�ef8�6U¥�6qc��N�(;=6
;�hJ;=<FAN>9ga82Voc!>�69ACVR>9gaB�; 1 IxnN;@<=8J�C;�grBo�C`r;FB�;FVR>qgrVClU>9nC;�Tt57G7c�VC��69;�>q6&ga;=u/grVCl�>qnC;��_c!>qc\ef6&82B
>qnN;Êk&82AC69<=; ¡ n_c�k�>q8ÉD*;¹�C698¦u/ga�C;=�Âc!>@�C;=k9gal�VX>qgrBo;\DRWÒ>qnC;¹ACk&;F6 1 ?�8ÉACk&;F6�k9AC�C�*826�>t< c!V§D*;
�C6&8~u/gr�C;F�Òef826¬>qnN;¹l�;FVC;=6qc!>9ga82VÒ8�e�<F8/�C;�¥�6qc��N�(;=69k 1

Ý �,z/���ÞÉ��.��
 
7z��.�IÊ\T¬>¬>qnN;�Bogr�JK�>98mnCgal�nJKd`r;=u2;=`�k&AC�C�*826&>�c�6&;´�tAC;F6�WÉ��6qc��N�(;=69k 1 K�;F69; ¡ cv�_c!>qc
k98�AC69<=;pgakÊgaVC<=8269�*826qc.>q;F�¾>q8§>9nC;p�_c.>�c§grV�>9;Fl269c!>qgr82V¾k&W/k&>9;FB�kvuJgacÂcV3�AC;=6&W ¡ ef8�69BvAC`ac!>q;=��grV
k98�Bo;R3�AC;=6&WÁ` c!VCl2A_c�l�; ¡ ¥�nCgr<�n�grk�k9nCgr�C�(;=�Ú>q8Ò>qnC;��_c!>qc½k982AC6&<F;mef826�6&;=>q6&ga;�uJgrVCl½>qnC;��_c.>�c 1
57698�>98�>dW/�Cga<Fc�`c3�AC;F6�W¾¥�69c��C�*;F6&kÊ¥�ga`r`7ACk9;�>qnC;ÉZ�s�jx� 826=ß2s�jx� grVR>q;F6�e�c�<F;=kÊ>98X6&;F` c.>qga8�V_c�`
�_c!>qc�D_c�k&;Fk 1 IxnC;@�Cc!>�c\69;�>q69gr;=u�;F� ¡ gre(VC8�>Ìc�`a6&; c��JWmgaV�G�HNs�Y ¡ n_c!k�>98ÊD*;@<=82VRu2;=6&>q;=�p>q8¹G�HNs�Y ¡
c!>É`a; c!k&>o<F82VC<=;F�N>9A_c�`r`rWà6�k&;F;Â>qnN;§�Cgrk9<FANk9k9gr82V�gaV�HJ;F<�>qgr82V�ôJ7 1 T¬>É>9nCgako`a;=u�;F` ¡ c�AN>q8�BÉc!>9ga<
k9AN�C�(8�6&>�ef826�¥�69c��C�*;F6@l2;FVC;=6qc!>9ga82VØgak�l2giu2;FV�E¬IxnC;�ANk9;F6�:&ACk&>@�C698¦u/ga�N;Fktc·3�AC;F6�W ¡ >9nC;�G�HJs�Y
k9<�nN;FBoc¾8�e�>qnN;Xk&82AC69<=;Øc�VC��efAC6&>9nC;F6�<F8�VN�_l2AC69c!>qgr82V�gaVNef8�69Boc!>qgr82VE¬�>qnC;½¥�6qc!�C�(;=6�gakm>qnC;=V
l2;=VC;F69c!>q;=��c!AN>q82Boc!>9ga< c!`a`rW½ef6&82B >9nCgakUgaVNef826&BÉc.>qga8�V 1 ?@8Òk9AC�N�(826�>�ef826U>9nC;mef8269BvAN` c!>9ga82VX8�e

<é M 323 ORê!GdVNef82B�gih 0¦3 ¨�ëÌì�Ù"í�Û�À/Ô�Ý¬Õ�îÌÛ



��������� 	�
 ��
�������������������� �!�"
�#$�%
��&�('!��)*�!�"��
+�%
,�.-/#�'!)*�!�"��
 02143

>qnN;�3�AC;F6�W�¥�ga`r`�D(;p�N698¦u/ga�C;=� 1 �+nCga`r;Ék&AC<�n cÂk9AC�C�*826�>m�C8/;FkvVC8!>vk9;=;FB gaB��(82k&k9grDC`a; ¡ >qnN;
c��C�Ngr>qgr82V_c�`!<F82B��C`r;�hJgr>dW�<Fc�ACk&;F�vDRW\VC;=<F;Fk&kqc�6�W�grVR>q;F69c�<=>9ga82VNk,¥�gi>qn\>qnC;�ACVC�N;F69`iW/gaVCl��_c!>qc�D_c�k&;
k&W/k�>q;FB�k�gakx�C6&82nCgaDNgr>qgiu2; 1

óØ� �F���'�cÉ��.��
 
7z��.�IÊ\T¬>�>qnN;¬nCgal�nJKd;=VC�v8�eåACk&;F67k&AC�C�*826&> ¡ u/gak9ACc�`J>98J82`/k9AN�C�(8�6&>7grk�l2giu2;FV 1 Ixn_c!>7grk ¡
l269c��CnCgr< c�`*>q8/82`akxc!69;¹c u�c!ga` c!DC`a;�ef826x�C;��_VCgaVNl�¥�69c��C�*;F69k ¡ ¥�nCga<�nØD_c�k&ga<Fc�`a`iWonN;F`a�Ò>qnN;�ACk9;=6�>98
�C;��_VC; ¡ DRWp>9nC;\ACk9;\8�e�;�hNc�B��C`r;Fk ¡ cC3�AC;=6&W½;%hJ�C69;=k9k9gr82V§grVÒc�VÒACVC�C;=69`iWJgrVClC3�AC;F6�W½` c�VNl2A_c�l2;
ef826@69;=>969gr;=u/gaVClp>9nC;v�C;=k9gr69;F�Á�_c.>�cÉef698�B >9nC;mk982AN69<F;mgrVÁcp<F82VRu�;FVCgr;FVR>\¥¬c W 1 GdVÁ�_c�6�>qga<=AC` c!6 ¡
c!>�>qnNgak�`a;=u�;F` ¤ 8J�_c!VEá4kos�c!>qc¾£�h/>q69c�<=>9826pc!VC�Ðùbgi]U>q8�á4k���69c��C�*;F6É÷\;=VC;F69c!>q8�6oc!k�¥Ì;F`r`@c!k
I�6qc�VCk�ef8269Boc!>9ga82V�HJ;F6�u2;=6�¥�ga`r`�D*;ÉANk9;F� 1 K@;=69; ¡ >9nC;ÉANVC�C;F6&`rW/gaVNlÂk&W/k&>9;FB�kv�C6&8~u/gr�C;n6�k&;FB�giK
7&c!AN>q82Boc!>9ga<pk&AC�C�*826&>�ef826mef826&BvAC` c.>qgaVNl§>qnC;P3�AC;F6&ga;=kÉc�VN� ef826�l2;=VC;F69c!>qgrVClÁ>qnC;½¥�6qc!�C�(;=69k 1
Ixn�ACk ¡ ANk9;F6�k&AC�C�*826&>�grk¬l2gru�;FV½>q8�cvnNgal2nC;=6¬�C;=l269;=;\>9n_c�VØc!>¬>9nC;�`a;�u2;=`�8�eU�tAC;F6�Wp��69c��C�*;F6&k
6�k&gaVC<=;X>9nC;§ACk&;F6pgrkÉ;Fc�k9;=��ef6982B ¥�69gi>qgrVCl�c�<F82B��C`agr< c!>9;F�Þ3�AC;F6�W�;�hJ�C6&;Fk&k9ga8�V�gaV�c@3/AN;F6&W
` c!VCl2A_c�l�;�7 1

IxnC;Øc�D(8¦u�;½�(82k&k9grDCga`rgr>qgr;Fk�ef826�¥�69c��C�*;F6ml2;=VC;F69c!>qgr82VÅ¥�ga`r`ÌD*;½�C;�>�c�gr`a;F��gaV HJ;=<=>qgr82VCkmO 1r02¡ O 1 M ¡
c�VC�XO 1 O ¡ 69;=k9�*;F<�>qgru�;F`iW 1

	 �~��
�
7z��Òyöz�| �Åï½�N|¦�EH TUkU8�AN>q`rgaVC;=�ØgrVØ>9nC;¹GP?UY�Z\[XG^] c�6&<�nCgr>9;F<�>qAC6&;�6�Y�gal 1 MI7 ¡ >qnC;\��6qc��JK
�(;=69k�c!69;�k�>q826&;F�ÚgrV§>qnC;�GP?UY�Z\[XG^] [X;�>�c��_c.>�c ¤ ;F�*82k9gi>q826�W 1 j�WÚ[X;�>�cp�_c.>�co¥Ì;v69;�ef;F6U>98pgaVJef826�K
BÉc.>qga8�V§¥�nCga<�n¾¥�ga`r`�D*;�ANk9;F��DRWÂ>qnC;m��6qc��N�(;=6Ê£�hJ;F<=AN>q8�6�c!>\6&ACVR>qgrBo;mgrV¾8�69�C;=6\>98ÒgaVRu282�!;Éc!VC�
;�hJ;F<=AN>q;�¥�6qc��N�(;=69k 1 IxnC;mu!c�69gr82ACkt¥�69c��C�*;F6�>dW/�(;=k�n_c u2;��Cg54�;=69;FVR>¹B�;=>�c½�_c.>�cÒc�k9k&8J<=g c!>9;F�Á¥�gr>9n
>qnC;=B 1 K@8¦¥Ì;=u2;=6 ¡ >qnC;=69;�gaktcpBo;�>�cp�_c!>qc½<F826&;v¥�nCga<�nÁgak�<=82B�Bo82VX>q8Øc�`a`,¥�6qc!�C�(;=6�>dWJ�*;Fk 1 IxnCgrk
<F826&;\<F82B��C69grk9;=k¬>qnC;�ef82`r`a8¦¥�gaVCl�gr>q;=Bok=E

â IxnC;\V_c�B�;�8�e�>qnC;\�_c.>�c�k982AC6&<F; ¡
â >qnN;¹`r8J<Fc!>qgr82Vp8�e�>qnN;¹�Cc!>�cmk98�AC69<=; ¡
â >qnN;¹G�HJs�Y�k&<�nC;FBoc�8�e�>9nC;�¥�6qc��N�(;=�Xk&82AC69<=;Ê�Cc!>�c ¡ c�VC�
â >qnN;¹G&GPs�YÅk9<�nC;=BÉc�8�e�>qnC;\�_c!>qcv¥�6qc��C�*;F�Ò>q8�>qnN;¹grVR>q;F6&V_c�`�grVR>q;Fl�6qc!>9ga82Vpef826&BÉc.> 1
��;¹69;=BÉc�6&�p>qn_c.>UgrVXk&82Bo;¹< c!k9;Fk ¡ c�AJ>q82Boc!>qgr<�G�HNs�Y�k9<�nC;=BÉcpc!VC�§G&GPs�Y k&<�nC;FBoco<=69; c.>qga8�V§gak

VC;F;=�C;F��c�VN�v�C;Fk&ga6&;F�P6�grVv�_c�6�>qgr<FAC`ac�6 ¡ ef826�6&;F`ac!>qgr82V_c�`�k98�AC69<=;Fk;7 1 K@8¦¥Ì;=u�;F6 ¡ VC8!>7gaV�c�`a`/< c�k&;Fk7k&<�nC;FBoc
<F6&; c!>9ga82VØ¥�ga`a`bD*;ÊefAN`a`rWØc!AN>q82Boc!>9ga< ¡ c!VC�ÂACk&;F6tgrV�>9;F69c�<=>9ga82VÒ¥�ga`r`�D*;�VN;F<F;=k9k9c�6&W 1 GdVÂ< c!k9;v8�e+3/AN;F6&W
c�VC��u/grk9A_c�`�¥�6qc!�C�(;=69k ¡ k9ACl�l2;Fk�>qga8�VCkv8�exG�HJs�Yäc�VC��G9GPs�Y k&<�nC;FBoc�kv¥�gr`a`7D*;ÉBoc��C;o>98X>9nC;ÉACk&;F6 ¡
69;=k9�*;F<=>9gru�;F`rW 1

jL;Fk&ga�C;=kt>qnC;v<=8269;vc!>9>969gaDNAN>q;=k ¡ >9nC;v�C;=k9<F6&ga�N>9ga82VNkt8�e�>qnC;Êu�c!69ga8�ACk@¥�69c��C�*;F69k�nCc¦u�; ¡ c�<=<F826&�CgaVNl
>q8m>qnN;Fga6¬>dW/�*; ¡ efAC6�>qnC;=6@c.>9>q6&gaDCAJ>q;Fk�c!k��N;=>�c!ga`a;=�½gaV½>qnN;¹k&ACDCk&;F<=>9ga82VNk@D*;F`r8~¥ 1

� �C�~�_��zR|¦z��.�U���¾���N| �½�_�R�2z/� � ��;x69;=BÉc!69�Êc!>�>qnNgak��*82gaVR>�>qn_c!>�¥�gr>qnm6&;Fk&�(;=<=>�>q8�82�J>qgaB�g?"Fc!>qgr82V
c�VC�Á�*;F6&ef8�69Boc�VC<F;�gak9k&AC;Fk ¡ gr>t¥Ì82AC`r�¾D*;m�C;=k9ga69c�DC`r;�>qn_c.>t¥�6qc��N�(;=69k\< c�VÁn_c!VC�C`a;v>98½k982B�;m;�h/>9;FVR>
���I�{�I¶Q�e�x�e�ã¦�gaVØ>qnC;��_c!>�c½c!<F<F;=k9k 1 Y_826@gaVCk�>�c�VN<F; ¡ gr>UgakU�N;Fk9gr6qc�DN`a;Ê>9n_c!>U�_c!>�cok9;F`r;F<�>qga8�VÚgakU<Fc�696&ga;=�
82AN>Lc�`a6&; c��JW�c!>L>9nC;U�_c.>�cÊk&82AC6&<F; ¡ g 1 ; 1i¡ c.>Ì>9nC;U`r;=u2;=`(8!e,6qc ¥+�_c!>qc ¡ gre�>9nCgak�gak�ef; c�k&gaDC`r; ¡ 6qc!>9nC;F6�>qnCc�V
c!>�>9nC;½`a;�u2;=`L8�e�>qnN;pG�HNs�Yõgrex>9nC;p�C;��_VCgi>qga8�VÅ8�e�cÂBoc��C�CgrVCl§D*;=>d¥Ì;F;=V$>qnN;p�_c!>qcÂk982AC6&<F;Òc�VN��c
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l2`a8�D_c�`�6&;F`ac!>qgr82VpgaVRu�82`ru�;Fk�k9AC<�nX�_c!>�cmk&;F`a;=<=>9ga82V 1 GdV½>9nCgakx¥Lc¦W ¡ cm�(82k&k9grDC`rWÉBvAC<�nØk9Boc�`a`r;F6¬�*826&>9ga82V
8�e��_c!>�cmVC;=;F�Ck�>q8�D*;�>q6qc!VCk&ef;=6969;=� 1

Yå8�6Ì;%hCc!Bo�C`r; ¡ gaVp<Fc�k9;U8�e,c=3�AC;=6&W�¥�6qc��C�*;F6L69; c!`ag?"=;F��¥�gr>qnpZ�s�jx� ¡ >9nC;s3�AC;=6&W�>q8�>9nC;Uk&82AC69<=;
¥�nCga<�nÒ6&;=>q6&ga;�u2;Fk¬>9nC;��_c!>qcvBogrl2nR>LD*;\c��.:&ANk&>q;=�ÒgaVp826&�C;F6¬>98m< c�6&6&Wo82AN>�cvk&;F`a;=<=>9ga82VÉef8�6L>qnC;�VCc�Bo;
<ãß�82nCVpst8J;T>mc�`a6&; c��JWÉc.>L>qnN;�k982AC6&<F;tk&gr>9; 1 HJAC<�nØc�k&;F`r;F<=>9ga82VÉBogrl2nR>L<=82Bo;UgaVÉ; 1 l 1 gaVo>qnC;t�N698/<F;Fk&k
8�eä3�AC;F6�WÂ82�N>9gaB�g?"Fc!>qgr82V ¡ gre�<=82VCk&>qc�VR>qk¹c�6&;v�CACk&nC;F�Á>q8¦¥Lc�69�Ck�>9nC;vk98�AC69<=;Fk 1 IxnC;�gak&k9AC;=k�8�eä3/AN;F6&W
82�N>9gaB�g?" c.>qga8�Vo¥�ga`r`�D*;¹c��C�C6&;Fk9k&;F�XgaV½��8�69�½5�c�<��.c�l2;\��5ÌQ 1

IxnCgak½6&;93�ACga6&;Fk ¡ nC8¦¥Ì;=u2;=6 ¡ >9n_c!>Òk9AN<�n �_c.>�cËk9;=`a;F<�>qgr82V�< c��Cc�DCga`rgr>9ga;Fkoc�6&;Úk9AC�C�*826�>q;F��DRW�>qnN;
¥�6qc��N�(;=6 1 ?@8�>tc�`a`,8�e�>9nC;Ê¥�69c��C�*;F6U>dW/�*;Fkt8�AN>q`rgaVC;=�§c�D*8¦u2;v�N8p�C698¦u/ga�N;�k9AN<�nÚ< c��_c!DCga`rgr>qgr;Fk¨6f; 1 l 1r¡
<F8/�C;U¥�69c��C�*;F69kx<Fc�VCVC8!>xk9AC�N�(826�>¬>qnN;FBQ7 1 �tAC;F6�WÉ��6qc��N�(;=69kxc�6&; ¡ gaVpl2;=VC;F69c�` ¡ d_;�hJgrDC`a;�c!VC�Òc�`a`r8¦¥
ef826oc�69;�¥�69gr>9gaVCl�8�e�>qnN;V3�AC;F6�W�k&nCga�C�*;F�$>q8�>9nC;Â�_c!>qc�k98�AC69<=;Âk9AC<�n�>9n_c!>Ék9;F`r;F<�>qga8�V�gako�CACk9nN;F�
>qnC6&82ACl2n 1 Y_826muJgrk9A_c!`�¥�69c��C�*;F6&k ¡ >9nC;Xk&gr>9A_c!>qgr82V gak��Cg#4(;F6&;FVR>Éc�VC�ÐVN8�k&AC<�n�; c�k�W�69;�¥�69gr>9gaVCl¾gak
�(8�k9k9grDC`a; 1 Y_826L>qnNgakx69;Fc�k98�V ¡ >qnC;\ACk&;\8�e����I�{�I¶Q�e���e�ã¦LgrV½>qnC;��C;=k9<=69ga�J>qga8�VØ8!e��_c.>�c�c�<F<=;Fk&k�ef826xk&AC<�n
¥�6qc��N�(;=69k¬grkLk9ANl2l2;Fk�>qgiu2; ¡ ¥�nNga<�n½B�gal2nR>Ì�NW/V_c�B�ga< c!`a`rWvD(;tgrVCk&>qc�VR>qgac!>q;=�p826Lk&;=>¬>98�c��C;�e�c�AC`r>Ìu!c�`aAC;
ef826x�_c!>qc�c�<F<=;Fk9k 1 IxnNgakx¥�ga`r`�D*;¹�N;=>�c!ga`a;=�ÒD(;=`a8¦¥ 1

ºNgji åæwN�^�Ãç½�'ycè^è����!�^�±é¨q^v|t'vxwOq
T �L8J�N;v¥�6qc��C�*;F6\ACk&;Fk��NhJ;F�¾<F8/�C;m>qnCc!>��C6&8~u/gr�C;Fk\�_c!>qc½gaVÚk98�AC69<=;��Cc!>�cpef826&BÉc!> 1 H/82AC69<=;�<F82VJK
�_l2AC69c!>qgr82V¾�_c�6qc!Bo;�>q;F6&k�6f`aga�!;o; 1 l 1 cØ�_c!>�c!D_c�k9;oV_c�B�;�7\< c�VÅD*;É;=gr>9nC;F6¹n_c�6&�C<F8/�C;F��826�k�>q826&;F�ÅgrV
k982B�;�<F82VJ�_l2AC69c!>qgr82V¾�C`a; ¡ >qn�ACk¹u/ga;=¥�grVClXcØ<=8J�C;�¥�6qc!�C�(;=6�c.>�6&ACV¾>9gaB�;�c�k�cÒDC`ac�<��ÚD(8 hÁ¥�nCgr<�n
�C698/�CAC<=;FkÊ82VC`rWÁ8�AN>q�CAJ> 1 T¬>v�C;=k9gal�V�>qgrBo; ¡ cØ<F8/�C;o¥�69c��C�*;F6Êgak\>qnC;=69;=ef8�69;o>98§D*;ou/ga;�¥L;=��c�kÊc�V
;FVR>qgi>dWÉ¥�gi>qnÒc�VÒ82�N>9ga82VCc�`(�N6982�C6&ga;�>�c�6�WÉ<=82VN�_l2AN6qc!>9ga82V½�_c!6qc�B�;=>9;F6 1 ?�8�>q;t>9n_c!>�c!k�cv<F82VCk&;93�AC;=VC<F;
6�3�AC;=6&WRKj7P82�N>qgrBog#" c!>9ga82Vo>q;F<�nNVCg?3�AC;=kUc�6&;\VC8�>�c��C�N`aga<Fc�DC`r;U>qnC6&82ACl2nÒ<=8J�C;�¥�69c��C�*;F69k 1

	 �%���å���9
7z/�R��ê��2�N|¦���*�cÊ IxnC;�;%hJ>96qc�<�>qgr82V½Bo;�>qnC8/�½8�e�cv<F8/�C;U¥�69c��C�*;F6xk&nC82AC`r�½D(;t¥�6&gr>9>9;FV½grV
826LBoc��C;Uc u�c!ga` c!DC`a;�>qnC6&82ACl2n�ß2c¦u!c�>98vD(;UgaVRu282�!;F�ÒDRWÉ>9nC;tGP?UY�Z\[XG^]{st;=Bo8�VCk&>96qc!>9ga82VÉ5�`ac!>9ef8�69B
6�GPs�5ä7LACk&gaVCl�>qnC;�ß2c u!cm69;TdC;F<=>9ga82VØB�;F<�n_c�VNgak9B 1

T¬>¬�C;=k9gal�VÉ>qgrBo; ¡ >9nC;UANk9;F6Ì¥�ga`a`_k&�(;=<Fgie�W�>9nC;U<=8J�N;@¥�6qc!�C�(;=6¬�C;�>�c�gr`ak�`agr��;�Bo;�>qnC8/�ÉV_c!Bo; ¡ <=` c�k&k
826��_c�<��.c�l2;�6f>qnN;F69;¹¥�ga`r`bD(;�co�*82k9k&gaDCgr`agr>dWo>q8pk&;F`r;F<=>U82VC;¹8�e�>9nC;��C6&;=u/ga8�ACk9`iWX�N;=�_VC;=�ÚTt57Gx�C;��_VCgiK
>qgr82VCk;7 1 IxnC;\ACk9;=6�< c�VXc�`ak&8m�C;=�CVC;�c!VØ8��N>qgr82V_c�`(k&>q6&gaVCl��_c!6qc�B�;=>9;F6L>98�grVCk&>qc�VR>qgac!>q;\cm�_c�69c�B�;=>q6&ga<
<F8/�C;o¥�69c��C�*;F6 1 IxnN;pgaVR>q;=69�C6&;=>qc!>qgr82V�8!e¬>qnC;=k9;p�Cc�6qc�B�;=>9;F6&k��C;=�(;=VC�Ckv82V¾>qnC;�¥�6qc��N�(;=6�;�h/>96qc�<%K
>qgr82V§B�;=>9nC8J�æ6fef826�;�hNc�B��C`r;ÊgrV§82D/:&;=<=>�8�69ga;=VR>q;F�§Bo;�>qnC8/�Âc�VX82D/:&;=<=>�V_c!Bo;¹< c�V§D(;Ê�_c�k9k&;F�¾c�kUc
�_c�69c�Bo;�>q;=6;7 1

HJ8mk&>969ga<�>q`iW�k9�*; c���gaVNl ¡ cv<=8J�C;@¥�6qc��C�*;F6Lgak¬c!<=>qACc�`a`iW�c��_c�gr6L8�eb>9nC;�c�<�>qA_c�`*<F8/�C;�c!`a82VCl¹¥�gr>9nÒc
�_c�69c�Bo;�>q;=6 1 K@8¦¥Ì;=u2;=6 ¡ >qnNgakt�_c!6qc�B�;=>9;F6tgrkt�C698/<F;=k9k&;F�¾82VC`rWXc!>t�C;Fk&gal2VÂ>9gaB�; ¡ c!VC�ÁnC;FVC<=;�c!>�6&ACV
>qgrBo;Êgr>tgrkUVC8!>��(8�k9k9grDC`a;¹>q8½�C;�>q;=69B�gaVC;�>9n_c!>t>d¥Ì8½<F8/�C;v¥�69c��C�*;F69k�6&;F`iW§82VÂ>9nC;vk9c�Bo;�<F8/�C;mD_c�k&;
¥�gr>9n\:&ACk�>x�Cg#4(;F6&gaVCl¹�_c�69c�B�;=>q;=69k 1 IxnC;F6&;=ef826&;tVC8v6&; c�k&82VCgaVNl�826Ì82�N>qgrBog#" c!>9ga82V�;e4�826�>L<Fc�V½D*;U�C82VN;
gaVØ>qnCgrkU�Cgr69;F<�>qgr82V 1 IxnCgak@69ACV/K^>qgrBo;%K^u/ga;�¥öc�`rk98�:&ACk&>9gr�_;=kU>qnC;¹u/ga;=¥ 8�e7cÉ<F8/�C;Ê¥�69c��C�*;F6�>q8pD*;�82VN;
gaVCk&;F�_c!6qc�DC`r;�;FVR>qgi>dW 1 IxnC;\�_c�69c�B�;=>q;=6xk9nC8�AC`a�v:&ACk&>�e�c�<=ga`rgr>�c.>q;�<F8/�C;\69;�K^ACk9; 1

IxnC;¹ef8�`a`a8¦¥�grVClvTt57G¬k&;F6�u2;FkUc�k�c�k&�(;=<Fgi�_< c!>9ga82VØD*8�>qnØc!>��C;=k9gal�V§c�VN�§c!>�6&ACVØ>9gaB�; 1 ��6qc��N�(;=6
c�VC�ØTt57G¬c!69;��C;�e�c�<�>q8�;93�A_c�`�ef826x<=8J�N;\¥�69c��C�*;F6&k 1

� ��� Ê
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ë'ì8í%îMïSð2ñxòJóXôJôXì%õcö|÷�ø8õ�ø�ë'ìIí�ì%õMù ¤ ;=>q6&ga;�u2;FkLc�`a`C>9nC;U�Cc!>�c¹gaV�>qnC;�¥�6qc��N�(;=�pk982AN69<F; ¡ c�VN�pBÉc.>q;F6&g c�`´K
g?"=;Fk�gr>�grVXG�HNs�Y�gaVR>98�>9nC;Êl�gru2;=V òJóXôJô�ì8õ c�6&; c 1 IxnN;Ê82�J>qga8�V_c�` ÷�ø8õ�ø�ë'ìIí�ì%õ gak�k&�(;=<Fgr�C;F�Úc!>
�C;=k9gal�VÁ>9gaB�;mc�VC�¾gak�k�>q826&;F�Á¥�gr>9nÁ>9nC;mB�;=>�c½�_c.>�c 1 ë'ìIí%î�ïSð grk��C;=>9;F69B�gaVN;F�ÁDRWÂ>qnC;�B�;=>qc
�_c!>qc=�����;úI��û�� ¡ �e²5��¦;¦ ¡ c�VN�@¶Q�e��ü'�9Ì 1

yöz�| ���,�N|¦����z�z/�,zJ�cÊ
ý½þJÿ������ IxnC;\V_c�B�;�8�e�>9nC;\Bo;�>qnC8/�½¥�nCga<�nX�(;=6&ef826&Bok¬>9nC;\�_c!>qc�;%h/>q6qc!<=>qgr82V 1
���
	��
� IxnC;¹;�h/>q69c�<=>9ga82VÒB�;=>qnN8J�Ò<F`ac�k9k�V_c!Bo; 1
��	��
��	��Zþ IxnC;\;�h/>q69c�<=>9ga82VØB�;=>qnN8J�Ò�_c�<��.c�l�;¹VCc�Bo; 1
��	���	'ý½þJÿ;þ�� T@VX82�J>qga8�V_c�`�B�;=>9nC8/�Ø�Cc�6qc�B�;=>9;F6 1

¶Q�e�Gü'�9Ì�� � ìIí��Iò��Jì�� í��! ��!"�#�$
�e²5��¦;¦%� �&�&�Sò��Jì�� í'$�(�� í
�����;úI��û��%� ÷�)+*|õ'ïSðXø�,-*�ïJï ÷MïSõJí�ø.)
���I�{�I¶Q�e�x�e�/� 0%1�2'3.4�56487�9'4&:&4.;�<�=�0

I�c�DC`a;\ôCE�£�hNc�B��C`a;¹[Ø;=>�c�s�c!>qc�ef826�cÉ�L8/�C;���6qc��C�*;F6

I�c�DN`a;môØl2gru�;Fk¹c�VÁ;�hNc�B��C`a;vef8�6t>qnC;�B�;=>�c½�_c.>�cÒc�k9k&8J<=g c!>9;F�Ú¥�gr>9n¾cØ<=8J�C;m¥�69c��C�*;F6 1 �+nN;FV
>qnC;�¥�6qc��N�(;=6vgakÊgaVRu282�!;F� ¡ �&�&�Sò���ì�� í'$�(&� í>* � ì8í��Sò��Jì�� í��! ��!"�#.$äñ�òJóXôXôXì8õäö 0%1�2.3.4�564?7@9&4&:'4�;�<�=�0 ù8�eb�_c!<��!c!l2; ÷�)+*�õ�ïSðXø�,A*{ïJï ÷MïIõ%í�ø.) ¥�ga`r`_D(;@;�hJ;F<=AN>q;=� 1 K�;F6&;U>qnC;@�_c�69c�Bo;�>q;=6ÌgrkLACk&;F�p>q8Êk9�*;F<=gre�WÉc
69;=l2AC` c!6�;%hN�N69;Fk&k9gr82Vv¥�nCga<�nmBoc!>9<�nC;Fk��NnC82VC;ÌV/ANBvD(;=69k�grVvTUANk&>q6&g c 1 IxnC;L¥Lc W�nN8~¥�>9nCgak��_c�6qc!Bo;�>q;F6
gakxACk&;F�Xgakx�C;�>q;F6&BogrVC;F�ÒDRW½>qnN;¹B�;=>9nC8/�Ø<=8J�N; 1

ºNg|f B ps����} çÆ�'ycè^è=���!�^��é¨q^v|t�vjwOq
�tAC;F6�W$¥�69c��C�*;F69kÒc!69;Âk&�(;=<Fgr�C;F�+gaVÐ>9;F6&Bokp8!e¹c�uJgr;=¥ ;�hJ�C6&;Fk&k9;F� c�k½cæ3�AC;=6&WÐgaV�k&82Bo;V3/AN;F6&W
` c�VNl2A_c�l2; 1 IxnC;Ák982AN69<F;=kp>qnC;�W+c�<=<F;Fk&k½>dWJ�Nga< c!`a`rW$c�6&;Â�_c!>qc�D_c�k&;Úk&W/k&>9;FB�k ¡ gaV��_c!6&>qgr<FAC`ac�6Ék&AC<�n
¥�6qc��N�(;=69k\�C698¦u/ga�N;�c�VÁgaVR>q;=6&e�c�<=;�>98Ò69;F`ac!>qgr82V_c�`��_c!>qc�D_c�k&;Fk�u/g cÒZ�s�jx�ö826¨ß2s�jx� 1 K�8¦¥L;�u2;F6 ¡ grV
�C69grVC<Fgr�C`a;Uk9AC<�n§c�k&82AC6&<F;¹< c�VØD(;\c!V�WÒk�W/k&>q;=B gaVR>q;=6&e�c�<=;F�Òu/g c�cR3/AN;F6&WÒ`ac�VCl2ACc�l2; 1

	 �%� �å�Ø�9
7z/�R�Gê��2�N|~�f�*�äÊ IxnC;ÂACk&;F6pn_c!kÉ>q8Å�N;=�_VC;Â>9nC;V3�AC;=6&WÐ` c�VCl�A_c�l2;Ò>q8ÅANk9; ¡ c�VC��c�`ak&8
<F82VNVC;F<�>qga8�VÊ�_c!6qc�B�;=>9;F69k ¡ grVC<F`rAC�CgrVCl��_c!>�c!D_c�k9;�`r8J<Fc!>qgr82V\c�VC��c�AN>qnN;FVR>qgr< c!>9ga82V\gaVJef8269Boc!>qgr82V 1 T�e�>q;=6
�C;=�CVCgaVClv>9nC;tk&82AC69<=;�<F82VNVC;F<�>qga8�V½�_c�6qc!Bo;�>q;F6&k ¡ >qnC;tANk9;F6¬¥�gr`a`åD*;�c�k9�!;F�Ò>q8v�N698¦u/ga�C;U>9nC;s3�AC;=6&Wp>98
D(;L;�hJ;F<=AN>q;=� 1 �tAC;F6�W�u!c�`agr�_c!>9ga82V\¥�ga`r`/VN8�>7D*;¬�(;=6&ef826&Bo;=� ¡ DNAN>7gaVÊ>qnC;x<Fc�k9;¬8!e*>9nC;�H���ù-3�AC;F6�W�>qnN;
c��C�C`rga<Fc!>qgr82VÉ¥�ga`r`�<�nC;=<��½gre,>qnCc!>�3/AN;F6&Wpk&>�c!6&>qkx¥�gi>qnÒ<F`ac�ACk9;�<&k&;F`r;F<=>�> ¡ >98�Boc��!;¹k&AC69;�>9n_c!>�AC�*�_c!>9;
826xgaVNk9;F6�>�3/AN;F6&W½¥�gr`a`(VC8�>�D*;¹;%hJ;F<FAJ>q;F�Âc�<F<=ga�C;=V�>qc�`a`iW 1
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yöz�| ���,�N|¦����z�z/�,zJ�cÊ
C�Dcþ���EF�
	�G+��D8	��Zþ �tAC;F6�WÂ` c!VCl2A_c�l�;�6 cp�Nga<=>9ga82VCc�6&WÒ>dW/�(;�7 1 Y_826@>9nC;m�C698!>q8�>dW/�*; ¡ >9nC;F6&;v¥�ga`a`�D*;

82VC;���grVC�Ò8�e�3/AN;F6&Wp` c�VCl�A_c�l2;IH½H���ù 1 ù,c!>9;F6�K^82Vp>qnN;¹V�ACB�D(;=6x8�e�3/AN;F6&WÒ`ac�VCl2ACc�l2;FkL< c�VÒD*;
;�h/>9;FVC�C;=�Í6�¥�gr>qn½]t5�c!>9n ¡ ef826x;�hNc�B��C`a;�7 1

��	�ÿJ	�K�	��XþÚÿ@E&��þ IxnC;o>dW/�*;o8�eÌ>qnC;��_c!>qc�D_c�k&; 1 IxnC;F6&;o¥�ga`r`�D*;�k&;=u�;F6qc!`L�C6&;F�C;��_VC;F���_c!>�c½>dW/�(;=k
ef826�H���ù�6"Z ¤ T��¬ù,£ ¡ [ÂHCH���ù ¡ 5�Z\HJI�÷ ¤ £�H�c�VN��Z�s�jx�h7 ¡ DCAN>vc�`ak&8ÂcXVN;=¥ �_c!>qc�D_c�k&;
>dW/�(;U< c�VÒD*;�c��C�C;=� 1 IxnC;¹Z�s�jx��gakÌVC8�>�cÊ69; c!`��_c!>qc�D_c�k&;U>dW/�(; ¡ DCAN>�gi>L�N;=�_VC;=kx¥�nC;FV½>qnN;
:&�CD*<�E 8J�ND(<\DC6&ga�Cl2;�k&nC82AC`r�ÒD(;\ACk&;F�§grVCk&>9; c��Ò8�e�>qnN;¬:&�ND(<\<F8�VCVC;F<�>qgr82V 1

����LNMZþ
� IxnC;¹�C69giu2;F6�>q8�D*;¹ANk9;F�Ø>q8oc�<F<=;Fk&k@>qnN;Ê�_c.>�c�D_c!k9; 1 HJ;=u�;F69c�`_:&�ND(<\�_c!>qc�D_c�k&;Ê�N69gru�;F6&k�¥�gr`a`
D*;U�C6&8~u/gr�C;F�p¥�gi>qnpGPs�5 1 G^e,>qnN;tACk9;=6¬<�nC8/82k9;=k�c��C6&gru2;=6LVC8!>x�C698¦u/ga�N;F�É¥�gi>qnpGPs�5 ¡ k9nN;tBvACk�>
�CAN>�>9nC;\�C6982�*;F6x�Cc!>�c�DCc�k9;\�C6&gru2;=6�gaVR>q8m>qnN;¹GPs�5 <F`ac�k9kPKd�_c!>9n 1

D���þ�� ?@c�Bo;�8!e�>9nC;\�_c!>�c!D_c�k9;\ACk&;F6 1
��	��
�
OP���
� 5�c�k9k�¥L8�69�§8!e�>9nC;\�_c!>�c!D_c�k9;\ACk&;F6 1
����GQGÜþ��%ÿ@LR��GS�%ÿ���LNG+� Tö�_c!>qc�D_c�k&;\<F82VCVN;F<=>9ga82VØk&>969grVCl�6�k9�*;F<=gre�W/gaVNl�VCc�Bo; ¡ `a8/< c.>qga8�V ¡ ;�>q<�7 1
C�Dcþ���E IxnC;´3�AC;=6&W½>q8�D*;t�_`a;=� 1

T �M�e�ª©·²5�I��ûI����û��%� U&V $
Ì%�I�|�%¤;��¦��^�L©;�'�%� W � U
X���Y&Z�U
ÌI�ª��¹I�e�%� ïSõ&[\*�÷Mï'� í'[�õXì���]�)Q*
^�õ�(`_�ì8õ
�J¦��e�/� (a,Xô�ï ëb(6c
����¦;¦eË³���{Ì�� (a,Xô�ï ëb(6c
�;���'�u�;�e�L�����P¦e�L�ª����û�� �8ð8ò��+dL÷Mï'� í.[JõXì���]�)+d ;&;�5!:&e * 5�f�g * 5 * 569&e d�h 2.3.e.; (`,�ô�ï�ë�(!c
T �M�e�ª©
� �Iì.)8ì�� íi,�ø�ë'ì+öj��ó�õ�,�ø�ë'ì ôJõ'ï�ëàó��Iì8õ��lk%î�ì%õXìm,�ø�ë'ìn).(`o�ìqp X'r p

I�c�DC`r;¹QJE�£�hCc!Bo�C`r;¹[X;=>qcos�c.>�cvef826�c·�tAC;F6�Wp��69c��C�*;F6

I�c�DN`a;LQ�<F8�V�>qc�gaVNk�;%hCc!Bo�C`r;ÌB�;=>qc��Cc!>�c�8�e_c�3/AN;F6&W¹¥�6qc!�C�(;=6 1 �+nC;FV�>9nC;Ì¥�69c��C�*;F6�gak�gaVRu28���;F� ¡
gr>t¥�gr`a`�69;=>969gr;=u2;�>qAN�C`a;=k�D�WÁ;%hJ;F<FAJ>qgaVNlØ>9nC;C3/AN;F6&WÆ6f�(8�k9k9grDC`rW§;�h/>q;=VC�C;=��DRWÁ�NW/V_c�B�ga<Fc�`a`iWX�Cc�k9k&;F�
c��C�Cgi>qgr82V_c�`*<F82VN�Cgr>9ga82VCkã7LgaV½>qnN;¹k&�(;=<Fgi�_;F�Ø�_c!>qc�D_c�k&; ¡ ACk&gaVCl�>qnC;\�C6&gru�;F6�c�VC�Ø`a8�l2gaV½grVNef8269Boc!>9ga82V 1

IxnC;p69ANVJK^>9gaB�;�TU57G\ef8�6�3�AC;=6&W�¥�69c��C�*;F6&kv<F82VR>qc�gaVCk�6�D*;Fk&ga�C;�>qnC;oDCA�4(;F6Ê>98Âk&>98269;o69;�>q69gr;=u�;F�
�_c!>qc%7xc�V§82�J>qga8�V_c�`�<=82VC�Cgi>qga8�V ¡ ¥�nCga<�n§< c�VXD(;¹�_c�k&k9;F�§�C8¦¥�VX>q8�>qnC;\¥�6qc!�C�(;=6@DRWXconNgal2nC;=6�K^`a;=u�;F`
Bo8/�CAC`r; 1

� ��� Ê

]Ió'ì8õ&s ë'ìIí%î�ïSð2ñ�òJó�ôJôXì8õcöt�%ï6,Xð�( í�(8ï6,Zù ¤ ;=>969gr;=u2;=k�c�`a`�>qnC;½�Cc!>�c§ef6&82B >9nC;p�_c.>�c�D_c!k9; ¡ k&�(;=<Fgr�C;F�
DRW�>qnC;�c�k&k98/<Fg c.>q;F� Bo;�>�c��_c!>qc ¡ ACVC�N;F6Xc$�*82k9k&gaDC`r;�c!�C�Cgr>9ga82VCc�`U<=82VC�Cgi>qga8�V k&�(;=<Fgr�C;F�õc!k
c�V�c!69l2ACB�;FVR> 1 IxnC;Úc��C�Ngr>qgr82V_c�`��_c!6qc�B�;=>9;F6É<Fc�V�k9;=6&u�;Ác�k½c�n_c!VC�C`a;Xef826oefAN>9AC69;V3/AN;F6&W
82�N>9gaB�g?"Fc!>qgr82V 1
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ºNg�º u vx��psyczRç½�'ycè^è����!�^�±é¨q^v|t'vxwOq
�tgrk9A_c�`�¥�6qc��C�*;F6&k�c!69;�ACk9;=�¾>98Xk&�(;=<Fgie�WÂ>qnC;�k&82AC69<=;ok&<�nC;FBocØc�VC�Á>q8Ò�C;=�CVC;ok&82AC6&<F;�uJgr;=¥ 3/AN;F6&W
�C;=�CVCgr>9ga82VCk�DRWÒl269c��CnCgr< c�`�B�; c!VCk 1 IxnC;¹>98J8�`akxk9AN�C�(8�6&>q;=�§DRWÒ>qnC;\�C6&8�>q8!>dWJ�*;\¥�ga`a`�D(;�Z�¡o<=;vZtDJK
:&;F<�>qkC��j¬£ ¡ ùbgi]U>q8Ø�tgrk9A_c�`���69c��C�*;F6 ¡ c�VC��ùbgr]@>q8XI�69c�VCk&ef8�69Boc!>qgr82VËHJ;=6&u�;F6 1 IxnC;=k9;p>98J82`rkÊ¥�gr`a`
D(;�;FB�D(;=�C�C;F��gaVR>q8Ò>qnN;oGP?@Y�Z\[XG^]á�C6&8�>q8�>dW/�*; ¡ c�VC��¥�gr`a`�6&;93�ACgr69;�k982B�;�`a8/< c�`�k&;=>9AC�ÅgaVJef8269Boc.K
>qgr82V 6fk9AC<�n�c�ko>9nC;§¢ ¤ ùä>98Åùbgr]@>q8¾I�69c�VCk�ef8269Boc!>qgr82V$HJ;F6�u2;=6;7 ¡ ¥�nCgr<�n$¥�gr`a`xD*;Xk�>q826&;F��grV$GPs�5
<F82VJ�_l2AC69c!>qgr82V½�_`a;=k 1

	 �%�{�å���9
7z/�R�Gê��2�N|~�f�*�äÊ IxnC;½ACk&;F6vn_c!k�>q8Âk&;F`r;F<=>v82VC;p8�ex>9nC;É>9nC69;=;½c u�c!ga` c!DC`a;�s�T7I u/grk9A_c�`
>q8/82`ak�6 Z�¡o<=;�ZtD/:&;=<=>Ü�\jL£ ¡ ùbgr]@>q8\�tgrk9A_c�`C��6qc!�C�(;=6 ¡ ùbgr]U>98\I�69c�VCk&ef8�69Boc!>qgr82VoHJ;F6�u2;F6ã7 1 ��;�¥�gr`a`
�_69k�>¹�C;Fk&<F69grD(;�69;T3�ACga6&;FB�;FVR>qk\ef826�; c!<�n�8�eÌ>qnC;=k9;oc�VC�Á¥�ga`a`�>qnC;=V¾ef826&BvAC`ac!>q;�c½l2;=VC;F69c�`ag#" c!>9ga82VÚgrV
8269�N;F6x>q8�ACVCgie�WÉ>9nC;\Bo;�>�cm�_c!>qc 1

APv �2z ACBuD z/��| Ýxw � IxnC;oACk9;=6�n_c�k¹>q8Øk9;=`a;F<�>v82VN;o8�eL>qnC;oc u�c!ga` c!DC`a;Ú<&;%h/>q6qc!<=>qgr82VCk{>§gaVÁ>qnN;
k&W/k&>9;FB 6��N;=�_VC;=�Â�C6&;=u/ga82ANk9`rWÒANk9gaVNl½Z�¡�<F;�Z�D�:&;F<=>^��j¬£ä7 1 G^e�>9nC;F6&;vc�6&;¹k&82B�;Ê6&;93�ACga6&;F�X�_c�6qc!B�K
;=>9;F69kx�N;=�_VC;=�XgrVÉ>qnN;�;�h/>q69c�<=>9ga82V ¡ >qnC;�ANk9;F6¬¥�gr`a`*D(;tc�k9�!;F�Ò>q8v;=V�>9;F6x>qnN;FB 1 IxnC;\�C;=�CVCgr>9ga82Vp8!e�c�V
;�h/>q69c�<=>9ga82VÒgrV§Z�¡�<F;ÊZtD/:&;=<=>s�\jL£Ðgakx�C8/<FANBo;=V�>9;F�ØgaV½>qnN;�Z�¡�<F;ÊZtD/:&;=<=>@BÉc�V�A_c!`ak 1

yÌ� Î |¦�ÚóØ��� ����� 	 �.��
 
7z�� IxnC;\ACk&;F6�n_c�k¬>98��C698¦u/ga�C;t>9nC;\V_c�B�;t8�e�>qnC;�<�¥�69c��C�*;F6x�C6&82l269c�BW>
�C;=�CVC;F���C69;�u/ga82ACk&`rW$gaV�>9nC;Úùbgr]@>q8Å�tgrk9A_c!`@��6qc��C�*;F6o>q8/82` 1 IxnC;=V ¡ >9nC;ÚACk&;F6½n_c�kp>98Ë�C698¦u/ga�N;
>qnC;�¢ ¤ ù�8�e�>qnN;m�_c�l2;�>9nC;v¥�6qc!�C�(;=6��C698�l26qc�B k9nN82AC`a�Ú8��(;=6qc!>9;m82VÞ6�gie�VC8�> ¡ >qnC;=V��C;�e�c�AC`i>t�_c�l�;
k9�*;F<=gr�_;=�ØgrVÉ>qnN;\ù,gi]U>98Ê¥�6qc!�C�(;=6x�C698�l26qc�B ¥�ga`r`åD(;�ACk&;F�M7 1 IxnC;��C698/<F;=k9kx8�e�<=69; c.>qgaVNlmc�¥�6qc��N�(;=6
�C698�l26qc�Bágak¬¥Ì;F`r`iKd�N8J<=ACBo;=VR>q;F�ÒgrVÒ>9nC;¹ùbgr]U>98�BÉc�V�A_c!`ak 1

yÌ� Î |¦�{zL�~�_���F�^�å�.���N|¦���*� Ï z���F*z�� IxnC;tgr�C;FVR>qgi�_;F6L8�e�c��Cgr�(; ¡ ¥�nCgr<�np¥¬c�kL�C69;�uJgr82ACk&`rWo�C;=�_VN;F�
gaVÚ>qnN;Éùbgr]@>q8ÒI�6qc�VCk�ef8269Boc!>9ga82V¾HJ;=6&u�;F6 ¡ BvACk&>¹D*;ok&�(;=<Fgi�_;F��D�WÚ>9nC;�ACk9;=6 1 IxnN;Éc�<=<F;=k9kÊ>98Xk&AC<�n
c��Nga�*;Ê�*82k9k&gaDC`iW½69;T3�ACga6&;Fktc!AN>qnC8�69g?"Fc!>qgr82V ¡ grVXk&AC<�nÚc�< c�k&;¹>9nC;�ACk&;F6�n_c�k�>q8�k9�*;F<Fgie�WØcoACk&;F6&V_c�B�;
c�VC��>9nC;pc!k9k98/<Fgac!>q;=�Å�_c�k&k&¥Ì8269� 1 IxnC;É¥Lc¦W�nC8¦¥ c§�Cgr�(;ogak¹<F6&; c!>9;F�ËgaV�ùbgr]U>98§I�6qc�VNk&ef826&BÉc!>9ga82V
HJ;F6�u2;=6@grkx�C;Fk&<F69grD(;=�XgrV½>qnC;¹ùbgr]@>q8�BÉc!V/ACc�`ak 1

yöz�| � ���N| � ��z�z/��z/�cÊ GdVõc�`r`U>qnN69;F;¾< c!k9;Fk ¡ c�Vä;%h/>q;F6&V_c�`\k&W/k�>q;FB grkØANk9;F� >q8 <F69;Fc!>q;�c�69;�K
k982AN69<F;Q6�;%h/>q6qc!<=>qgr82V ¡ ¥�69c��C�*;F6��C6982l�6qc�B ¡ 826��Cgr�(; ¡ 69;Fk&�(;=<=>9gru2;=`rW�7 ¡ ¥�nCgr<�nXgrk�`ac!>q;=6x69;�ef;F696&;F�Ø>q8�D�W
V_c�B�; 1 H/82Bo;�8�e(>qnC;=k9;t6&;Fk98�AC69<=;Fk¬VC;=;F�É>98�D*;UgrVCk&>qc�VR>qg c.>q;F��DRW�k9�*;F<Fgie�W/gaVClÊk982B�;@�Cc�6qc�B�;=>9;F6�826Ìc
¢ ¤ ù 1 Y_826�ù,gi]U>98tI�69c�VCk�ef8269Boc!>qgr82VmH/;F6&u�;F67k&82Bo;Lc�AN>9nC8269g#" c!>9ga82V¹>q8�c!<F<F;=k9k�ct6&;Fk98�AC69<=;xgak��*82k&k9gaDN`rW
VC;F;=�C;F� 1

HJ8½¥L;��C6&82�(8�k9;v>qnN;�ef8�`a`a8¦¥�grVClÉl2;=VC;F69c�`ag#" c!>9ga82VØef826�B�;=>�cp�Cc!>�c½k&>9826qc!l2;�E�Y_826U; c�<�nÁ¥�6qc��N�(;=6
gr>9kÌ>dW/�(;\c!VC�Ò69;Fk&82AC6&<F;�V_c�B�;tBvANk&>xD*;�k&>98269;=� ¡ c�`r82VClÊ¥�gi>qn½gi>qk¬grVCk&>qc�VR>qg c.>qga8�VÉ�_c�69c�B�;=>q;=6 1 H/gaVC<=;
c�AN>9nC8269g#" c!>9ga82VÊBogrl2nR>7c�`rk98�D*;¬VC;=;F�C;=�ogrVv>qnC;LefAJ>qAC6&;¬ef826�8�>9nC;F6�¥�69c��C�*;F6�>dW/�*;Fk ¡ ¥Ì;�n_c u2;��C;F<=ga�C;=�
VC8�>�>98Òu/gr;=¥ c!AN>qnC8�69g?"Fc!>qgr82VÁc�k\cÒk9�*;F<=g c�`���grVC��8!eL�_c!6qc�B�;=>9;F6 ¡ DNAN>\>q8Ò69;=�C69;=k9;FVR>Êgr>\k&;F�_c�69c!>q;=`rW
gaVÅ>9nC;½Bo;�>�cÂ�_c.>�cÂk&>9826qc!l2; 1 Ixn_c!>�B�; c�VCkv>9n_c!>m<=AC696&;FVR>q`iWÅ>qnN;½gaVCk�>�c�VR>qgac!>qgr82V��Cc�6qc�B�;=>9;F6v¥�gr`a`
c�`r¥Lc W/k�D*;p;FB��N>dWÁef826ÊcÂùbgr]U>98§I�6qc�VNk&ef826&BÉc!>9ga82V�HJ;=6&u2;=6�¥�6qc!�C�(;=6 ¡ ¥�nCgr`a;�ACk9;=6mc�VC���_c�k9k�¥L8�69�
gaVNef8�69Boc!>qgr82Vo¥�gr`a`�c!`r¥Lc¦W/k�D(;�;=Bo�J>dWpef826�8�>qnN;F6¬¥�6qc!�C�(;=69k 1
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ÿ@E&� þ GdVN�Cga<Fc!>q;=k�¥�nN;=>qnN;F6m>qnC;p¥�69c��C�*;F6mgrkmc�V Z�¡�<F;XZtD/:&;F<�>W�\jL£ ¡ ù,gi]U>98Â�tgak&A_c�`���69c��C�*;F6 ¡
ùbgr]@>q8mI�6qc�VCk�ef8269Boc!>9ga82VØHJ;=6&u�;F6�>dWJ�*;�¥�6qc��N�(;=6 1

�Iþ��'��D����Sþ|G-	�ý½þ Y_826�Z�¡�<F;UZ�D�:&;F<=>³��j¬£�>9nCgak7grk�>qnC;�;%hJ>96qc�<�>qgr82V��C;=�_VNgr>qgr82VmV_c�B�; ¡ ef826�ù,gi]U>98
�tgrk9A_c!`Ì��6qc��C�*;F6mgi>mgakÊ>qnC;Ò�C6&82l26qc!B �_`r;p�_c!>9n ¡ ef826mùbgr]@>q8ÚI�6qc�VCk�ef8269Boc!>9ga82V�H/;F6&u�;F6m>qnN;
�Cgr�(;�gr�C;FVR>qgi�_;F6 1

��	���	'ý½þJÿ;þ�� IxnCgrk@<Fc�V§D*;¹cok�>q69grVCl�¥�gr>qnØ;�h/>96qc�<�>qga8�VX�_c!6qc�B�;=>9;F69k�ef826@Z�¡�<F;�Z�D�:&;F<=>s��j¬£ ¡ c�V
¢ ¤ ù�>98�>9nC;\�_c�l2;\>q8�D(;\82�*;F69c!>q;=�X8�VXef826�ùbgr]@>q8m�tgrk9A_c!`���69c��C�*;F6 1 �LAC696&;FVR>q`iWÒVC8�>�ACk&;F�
ef826�ùbgr]@>q8mI�6qc�VNk&ef826&BÉc!>9ga82VØH/;F6&u�;F6 1

D���þ�� HJ�*;F<=gr�_;=k@ANk9;F6�gaVJef8269Boc!>qgr82Voef8�6@c!AN>qnC8�69g?"Fc!>qgr82V 1 �LAC6&69;=V�>9`rW½8�VC`rW½ANk9;F�Øef826�ùbgr]@>q8�I�69c�VCkPK
ef826&BÉc!>9ga82V½HJ;F6�u2;F6��Cgr�(;=k 1

��	��
�
OP���
� H/�(;=<Fgr�C;FkÒ�_c�k&k&¥Ì8269��gaVNef8�69Boc!>qgr82V$ef826pc�AN>qnN8269g#" c!>9ga82V 1 �LAC6&69;FVR>9`rW�8�VC`rWÐACk9;=��ef826
ùbgr]@>q8mI�6qc�VCk�ef8269Boc!>9ga82VØHJ;=6&u�;F6��Cga�*;Fk 1

��©ª�'�%� �8ôJô�(��8ìi�Iò��Jì�� í V�}&Z
�ã�;¦������;�;�%� ~  �#��6$&�
���I�{�I¶Q�e���e�%� � ,�ø�ë'ì&�Qp U ëb( í%î\p
�%¦��e�/�
����¦;¦eË³���{Ì��

��©ª�'�%� $�(6"%í'ï X õXø
,���ô�ïSõ8ë'øIí�(8ï!, U ì8õ�_�ì8õ
�ã�;¦������;�;�%� k'ïSõ�)Sð>*�).(�)8ø?*L÷ 5
���I�{�I¶Q�e���e�%�
�%¦��e�/� (a,Xô�ï�ë�(6c
����¦;¦eË³���{Ì�� (a,Xô�ï�ë�(6c

I�c�DN`a;\wNE�£�hNc�Bo�N`a;¹[X;�>�c�s�c!>�c�ef826¬�Ugak&A_c�`���6qc��N�(;=69k

I�c�DN`a;ÒwÚk9nC8¦¥�k�;�hNc�B��C`r;½Bo;�>�cÂ�_c!>qcÂef826�c�V Z�¡�<F;XZtD/:&;F<�>���j¬£ ¥�6qc��C�*;F6P6f`a;�e�>ª7 ¡ ¥�nCgr<�n
�_c�k&k9;Fk\c!VÂ;�h/>q69c�<=>9ga82VX�_c�69c�Bo;�>q;=6R6f>9n_c!> ,'ø�ë'ì k9nC82AN`a�ÂD*; p U ëb( í%î\p 7@>q8�>qnC;v;%h/>q6qc!<=>qgr82VÂV_c!Bo;=�
~  �#��6$�� 1 IxnC;v6&gal2nR>t�Cc�6&>U8�e�I�c!DC`a;�wpc�69;¹>qnC;�Bo;�>�cÉ�_c.>�coef826Ucpùbgr]@>q8ÉI�6qc!VCk&ef826&BÉc.>qga8�VÚHJ;=6&u2;=6
�Cga�*;�V_c�B�;F� k'ïSõ�)Ið\*�).(�)%ø8*L÷ 5 ¡ >q8�D*;\c�<F<=;Fk9k&;F�ÂDRWÒACk&;F6 (a,Xô'ï�ëb(6c ¥�gr>qnÒ�_c!k9k&¥Ì826&� (a,Xô'ï�ëb(6c 1Y�gaV_c!`a`rW ¡ >qnC;vTU57G��N;=�_VCgi>qgr82VÂ8�e7u/gak&A_c�`,¥�6qc��N�(;=69k�gak�u2;=6&WÂk&gaB��C`a; ¡ c!ktVC8p�_c.>�cpgak@�_c�k&k9;F�¾c!>
69ACV/K^>qgrBo; 1

� ��� Ê

_�(&��ó�ø.) k�õXøI÷J÷�ì8õ2ñxòJóXôJôXì%õMù IxnNgak�B�;=>9nC8/�vk9grBo�C`iW�gaVRu�82��;=k�>qnC;Lc�k9k&8J<=g c!>9;F��¥�69c��C�*;F6�c!VC�vk&>98269;=k
>qnN;¹6&;Fk&AC`r>9k�grV½>qnC; òJóXô�ôXì8õ 1

� Õ *c`=Ö/Ö�þ^*����Øþ^0�.§ý21=ûoü
IxnC;p;%hN;=<FAN>9ga82VË8!e¬¥�6qc��N�(;=69kmc!>�69ACV�>qgaB�;�¥�ga`a`�D*;o>qc���;=VË< c�6&;p8�exDRW¾>qnC; ���{�e�%�'�e�-�{�X�;�e������� 1
IxnC;\gaVC�NAN>qk�c�VC�Ø82AN>9�CAN>9k�8!e�6&ACVCVCgrVCl�c��Cc�6&>9ga<FAN` c�6L��6qc!�C�(;=6�c�69;�6&;F< c!`a`a;=�ÒgaVÒI�c!DC`a;=kUSmc�VN� øN1

<é M 323 ORê!GdVNef82B�gih 0 w ¨�ëÌì�Ù"í�Û�À/Ô�Ý¬Õ�îÌÛ



��������� 	�
 ��
�������������������� �!�"
�#$�%
��&�('!��)*�!�"��
+�%
,�.-/#�'!)*�!�"��
 02143

Ù^¸R«/­R² ÜR®P¯~· Ü�­/¸�¶q²P³¿¯~¸�¼¦Ã´³´²�Í
à�¯~­�®�¶qª�Õ¬¼ ²P¼\²d¯��*¯~¼¦µ �¬­Rª�®PÍ�Ô�ª�±a¯¦®�·U­�Ã´¼ ²d¯¦® ì½®�¼ «/«Nª�®Ìíbè2ª%¶�­R²P³¿¯~¸
ì½®�¼ «/«Nª�®&°�²d¯\ºCªxªqè�ª%¶�­R²dª%µ Þ�ª�²P¼¦µ/¼ ²P¼¹Ô�ª�«C¯~°P³´²d¯¦®PÍ ì½®�¼ «/«Nª�®Ìíbè2ª%¶�­R²P³¿¯~¸
Ô�ª�²d®�³¿ª�Ä¦ª%µ�Õ¬¼ ²P¼ ì½®�¼ «�«Cª�®�° ì½®�¼ «/«Nª�®Ìíbè2ª%¶�­R²P³¿¯~¸

I�c�DC`a;ÊSJE7GdVN�CAN>qk�8�e�>qnC;@���{�e�%�'�e���+�X�;�e������� 1
Ýx­R²d«/­R² ¨*¯ Ü�­�¸/¶q²P³¿¯~¸�¼¦Ã´³¿² Í
Ô�ª�²d®�³¿ª�Ä¦ª%µoÕL¼ ²P¼ Ù"¸!²dª�®�¸�¼¦ÃåÕ¬¼ ²P¼và�²d¯¦®Pª ì½®�¼ «�«Cª�®�í,è�ª%¶�­R²P³´¯~¸
Õ¬¼ ²P¼ÊÔ�ª%ç�­Rª%°d² ì½®�¼ «�«Cª�®�° ì½®�¼ «�«Cª�®�í,è�ª%¶�­R²P³´¯~¸

I�c!DC`a; ø EÌZtAN>9�CAN>qk�8�e�>qnN;����{�e�%�'�e�s�+�X�;�e������� 1

� gji Å ycè^è^vjq�� oª�'wO¿ �!y±ç k yUt�y t�w À���k Â
¤ c ¥ö�Cc!>�c�gak�BÉc��N�(;=�§gaVR>98oG�HNs�Y AC�*82VX¥�69c��C�*;F6U;%hJ;F<FAJ>qga8�V 1 K@8¦¥L;�u2;=6 ¡ >9nC;F6&;�Boc¦WÒD*;¹;�hJ<F;=�JK
>qgr82V_c�`(< c�k&;Fk ¡ ¥�nC;=69;¹6qc ¥õ�Cc!>�cmgakxBoc��C�*;F�Ø�Cgr69;F<�>q`iWpgaVR>98mG9GPs�Y 6�k&;F;�HJ;F<�>qga8�VXw 1r0 7 1

GdVËl2;FVC;=6qc�` ¡ gr>Êgak¹>qnC;o>�c�k&��8�e�c!VËc��CB�gaVCgrk&>96qc!>9826�>q8Âk&�(;=<Fgre�W�c§Boc��C�CgrVClX>98ÂG�HNs�Y ef8�6Ê>qnN;
�_c!>qc�c!>Ìn_c�VC� 1 st;F�*;FVC�NgaVClÊ82Vo>9nC;@>dW/�*;U8�e(¥�6qc��C�*;F6�>qn_c.>LgrkÌDCANga`r>�ef826�c¹k982AC6&<F; ¡ >qnN;�<&B�8J�N;9>¹8�e
k9�*;F<=gre�W/gaVCl\>qnN;@Boc��C�CgrVCl\BÉc Wvu!c�6�W ¡ ; 1 l�DRWm¥�69gi>qgrVCl\<F8/�C;@grVo<Fc�k9;@8�ebc\<F8/�C;�¥�6qc��N�(;=6Ì�C;��_VCgi>qga8�V
826xDRWÒl26qc!�CnCga<Fc�`a`iW��C;=�_VNgaVCl�c�VØ;�h/>q69c�<=>9ga82VÒgrVØ<Fc�k9;\8�e�cvuJgrk9A_c!`�¥�6qc��C�*;F6��C;��_VCgi>qga8�V 1

?@;=u�;F6�>qnC;=`a;Fk&k ¡ c�kLef8�6¬k9<�nC;=BÉcml2;=VC;F69c!>qgr82V ¡ >qnC;=69;tBoc WÉD*;\c�AN>982BÉc.>qga<�k9AN�C�(8�6&>¬ef826Ì>qnC;�Boc��JK
�CgaVNl½l2;FVC;=6qc!>9ga82VÂef8�6t�_c�6�>qga<=AC` c!6U6qc ¥ �_c!>qcÉef8269Boc!>qk 1 576&;F�C82B�gaVCc�VR>q`rWØef826t6&;F`ac!>qgr82V_c�`,�_c!>qc ¡ >qnN;
BÉc!�C�CgaVNl�HÚ`aga�!;�>9nC;Ék&<�nC;FBoc�HÁ¥�gr`a`7D*;Él2;=VC;F69c!>q;=�Ëc�AN>982Boc!>qgr< c�`r`rWØef82`a`r8~¥�grVClØcX�C6&8J<=;F�CAN69;Éef826
BÉc!�C�CgaVNlÚ69;F`ac!>qgr82V_c�`Ì�_c!>qcÚ>98¾]�[§ù 1 TUAN>982Boc!>qgrVClÚk9AC<�n$BÉc!�C�CgaVNl2kmgakm�Cgrk9<=ACk9k&;F�Ð; 1 l 1 grV�� 0��6�"1
HJ;=u�;F69c�`,gaB��C`a;=Bo;=V�>9;F�p>98J82`rkxc�6&;Êc u!c�gr` c�DC`r;@ef826¬>9nCgak¬>qc�k9� ¡ c�B�82VClm>9nC;FBØE

â s�jxM.]�[§ùl� O 3N¡ M ���
â Zt6qc�<=`a;t]�[§ùËH���ù�¢�>qgr`agr>dW
â Z�s�jx�xM.]�[§ùl� M2Q �
â GPjx[ s�jxM�]\[§ù�£�h/>9;FVC�C;=6�� 0 Q �
â ]\[Xù�Kds�jx[ÂH{� O �
â HJgr`a� ¤ 8�AN>q;�� 0¦3��
â ]t�*;F69c�VR>q8��4S �
T `rgak�>qgaVNlp8�e�>q8/82`akUef8�6�<F82VRu2;=6&>9gaVClØ69;=` c!>9ga82V_c!`��_c.>�c½gaVR>q8½]�[§ù$¥�gr>9nÁ�C;=>qc�ga`r;F�Ú�C;=k9<F6&ga�N>9ga82VNk

gakÊBÉc�grVR>�c�grVC;F�Ëc.> î�íJíJ÷-d ;&; k'k&k>*|õ8÷�òMï óXõJõ�ìIí>*��%ï�ë ; cIëb) ;!W õMïSð��`#�( ðJð�)8ì
k�øJõXì8*Lî�í8ë 1 stAC69grVCl§>qnN;
gaB��C`a;=Bo;=VR>�c!>9ga82Vo�Cn_c�k&; ¡ cm<F82B�Bogi>qB�;FVR>L>98o8�VC;\8�e�>9nC;Fk&;�>q8/82`akxk&nC82AC`r�ØD*;\BÉc!�C; 1
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� g|f À�À%kàÂ
IxnC;ÉGdVR>9;F69VCc�`ÌGdVR>9;Fl269c!>qgr82VÅs�c!>qcXY_826&BÉc.>W6�G9GPs�Y+7�grk¹>9nC;É�Cc!>�c½ef8269Boc!>¹82V¾¥�nCga<�n�>9nC;�gaVR>q;=69V_c�`
GP?UY�Z\[XG^] gaVR>q;=l26qc!>9ga82V�c!`al2826&gr>9nCBok�¥L826&� 1 IxnCgak7ef826&BÉc!>�nCc�k�D(;=;FVÉ�N69;Fk&AC�C�*82k9;=�pgaVost;F`rgru�;F6qc!DC`a;
stô 1 MÊc�`r69; c!�NW ¡ ¥�gr>9nC82AN>L;�hJ�C`agr<Fgi>Lk&�(;=<Fgr�C< c!>9ga82V ¡ c�kL>9nC;t6&;F` c.>qga8�V_c�`_�_c!>qcÊef826&BÉc!> 1 IxnC;U69; c!k982Vpef826
>qnCgrkxgak¬>9nC69;=;=ef82`r��E

â Y�gr69k&>9`rW ¡ >9nC;U>9nC;F826&;=>9ga< c!`(6&;Fk9AN`r>qk¬c�D(8�AN>¬grV�>9;Fl269c!>qgr82VÉnCc¦u�;�D(;=;FV½�C;�u2;=`a82�*;F�½¥�gr>9nÉ>qnN;t69;=` c.K
>qgr82V_c�`(�_c!>qcmef8�69Boc!>�c�k�<F8�69;\gaVÒB�gaVC� 1

â HJ;=<F82VC�N`rW ¡ >9nC;¹s�ù��{�C;F�NAC<=>9gru2;¹�_c!>qc�D_c�k&;\k&W/k&>9;FB ¡ grkxl2; c!69;F�Ò>q8¦¥Lc�69�Nk�6&;F`ac!>qgr82V_c�`(�_c!>�c 1
â IxnCgr69�C`iW ¡ ef8�6xk9< c!` c�DCgr`agi>dW�gak9k&AC;Fk�>qnN;�ACkqc�l�;¹8!e�;e¡�<Fga;=VR>@�Cc!>�c�DCc�k9;\;FVNl2gaVC;=k¬ef826xk9ANDN>�c�k&��k@826

82�N>9gaB�g?"Fc!>qgr82VvgaV�>qnC;��_c!>qcÊgrV�>9;Fl269c!>qgr82V��C698/<F;=k9k¬nCc�kÌD*;F;=Vp69;=<F82l�VCg?"=;F�½c�kÌcÊ�N6982B�gak&gaVCl¹c��JK
�C6&8Rc�<�n 1 K�;F69; ¡ 6&;F`ac!>qgr82V_c�`_�_c.>�c�D_c!k9;@>9;F<�nCVN82`a82l!W�gak�<FAC6&69;FVR>9`rW�DRWoe�c�6�>qnN;UB�82k&>��C;�u2;F`r82�*;F�
c�VC�Òk&82�CnCgrk&>qgr< c!>9;F� 1

[X8269;½�N69;F<=gak&;F`rW ¡ >qnC;pG&GPs�Yõ<F82VNk9gak�>qkm8�e�>9nC;½k&>qc�VC�_c�6&� ¡ dåc!>m6&;F`ac!>qgr82V_c�`��_c!>qc§ef8269Boc!> 1 IxnC;
�_c!>qc¾grk�k�>q826&;F�$gaV c¾6&;F`ac!>qgr82V_c�`¬k�>q8269c�l2; ¡ >qnN;a�ª�'�x�e�ª���I²ä«¨�I�|�@¸M�����ã���G�;«^¸�� ¡ ¥�nNga<�n <F82B��C69grk9;=k
�_c!>qc�D_c�k&;\>qc�DC`r;Fkx8�e�>qnC;�ef826&B

í�øSò�)8ì ,'ø�ë'ìUñ�� 5 dPí's8÷�ì 5 ö�� e d-í's8÷�ì e ö�*&*&*&*8ö|�
,Ad�í's%÷�ì ,Zù
¥�nC;F6&; í�øSò�)8ì ,�øSë'ì grk�>qnC;7>qnN;�VCc�Bo;78!eJ>9nC;�69;F`ac!>qgr82V\c�VC� � 5 ¡r1=1F1F¡ �
, c�69;7>9nC;�<F82`rACBoVNk ¡ ¥�nCga<�nÊc�6&;
>dW/�(;=�Ø¥�gi>qn½69;=k9�*;F<�>qgru�;�>dWJ�*;Fk í's8÷�ì 5 ¡r1=1F1F¡ í's8÷�ì , 1 TUk¬ef826Ì>qnC;t>dW/�*;Fk ¡ >9nC;F6&;\c�69;�VC8m�Cc�6&>9ga<FAN` c�6
69;=k&>q6&ga<�>qga8�VCk�grBo�*82k9;=�Ë;�hJ<F;=�N>mef826�>9nC82k&;p¥�nCga<�n�;FB�;F6&l2;Éef6&82B >9nC;p�_c!6&>qgr<FAC`ac�6�k&8�e�>d¥Lc�69;p¥�nCgr<�n
gaB��C`a;=Bo;=VR>qkx>qnC;¹GPs\H 1 Y_AC6&>9nC;F6&Bo826&; ¡ >qnN;��_c!>qcoBoc��C�*;F�Ø>q8ÉG&GPs�Yà6�¥�nCga<�nÂc�69;¹D(8!>qnÂ�_c.>�c�ef6&82B
>qnC;xl�`a82D_c!`Nk9<�nN;FBocÊc�VN��>9nC;x`a8/< c!`Nk98�AC69<=;Fk;77B�gal2nR>�grVC<FAN67gaB��C`agr<Fgr>�6&;Fk&>969gr<=>qgr82VCk�>98\>9nC;x�_c!>qc!>dW/�(;=k
ef8269;=k9;=;FVÍ6f<=e 1 >9nC;\G�HNs�YË�C;=�CVCgr>9ga82VÒgaVØst;=`agru�;F69c�DC`a;ts�w 1r0 7 1

�+nCga`r;�>9nC;¬GPs\HÊgrk�VC8!>7D(8�ACVC��>98�cU�_c�6�>qgr<FAC`ac�6,`a8/< c!>9ga82V ¡ ef826�;T¡�<Fgr;FVC<�Wv6&; c�k&82VCk�gi>�grk�gaVR>9;FVC�C;=�
>q8�D*;¹�!;F�N>@gaV½Boc�grV½Bo;=Bo826�WÉ¥�nC;=VC;=u�;F6�ef; c�k&gaDC`r; 1

IxnC;ÁGP?UY�Z\[XG^] gaVR>q;=69V_c�`UgaVR>q;=l26qc!>9ga82V�c�`al28�69gr>9nCB�k ¡ c�VC��gaV��Cc�6&>9ga<FAN` c�6�>qnC;¾s�ù�� k�WJk�>q;=B
;FB��C`a8¦W�;F�¹k9n_c�`r`Rc�<=<F;Fk&k�>9nC;�GPs\HtnC82`a�NgaVCl¬>9nC;��_c!>�c¬ef826bgrVR>q;Fl�6qc!>9ga82Vt>9nC6982ANl2n¹c�VvZ�s�jx�ÚgaVR>9;F6&e�c!<F; 1
IxnC;�Z\s�j¬� gaVR>q;=6&e�c�<=;\�C;=u�;F`a8��(;=�§ef826�s�ù��{>q8�>qnCgrk@;=VC�§grk��N;Fk9<=69grD(;=�§gaVXst;F`rgru�;F6qc!DC`a;\stô 1 MX¬C¥Ì;
�C8�VC8�>�69;=�(;Fc!>�gr>xnN;F69; 1

HJgaVC<=;¹s�ù��{< c�VØn_c�VC�N`a;�82VC`iW½c�69;=k&>q6&ga<�>q;F�Øk9;�>�8�e��Cc!>�cv>dW/�(;=k ¡ D_c�k&ga<Fc�`a`iW ¡
â gaVR>9;Fl2;=69k�8�e�D*82ACVN�C;F�o6qc�VCl�; ¡ ¥�nC;F6&;�>9nC;�6qc�VCl�;�grk��NW/V_c�B�ga< c!`a`rWÊk9�*;F<=gr�_;=�pc!>�6&ACVR>qgaB�; ¡ c!VC�
â k&>969grVCl2k ¡

cp>dWJ�*;�<F82VRu2;=69k&ga82V�8�eL�Cc!>�cÒgaVÚ>qnN;�GPs\HÂ>q8½>9nC;�s�ù�� >dW/�*;Fk¹gak�VC;=<F;=k9kqc!6&W 1 IxnCgak\<F8�V�u�;F6&k9ga8�V�gak
�(;=6&ef826&Bo;=�o�NAC69grVClÊ>9nC;Uc!<F<F;=k9k¬8!e�>qnN;@GPs\Hm>qnC6&82ACl2npZ\s�j¬�$< c�`r`ak ¡ ¥�nC;F6&;U>qnC;�<F8�V�u�;F6&k9ga8�Vp8�e,c�VRW
�_c!>qco>dW/�(;�>98É>dW/�(;�gaVR>q;=l2;F6Uc�VC�åê!8�6@>dW/�(;�k&>q6&gaVClÉgak�ef; c�k&gaDC`r;I¬(¥Ì;v6&;=ef;F6@>q8½st;=`agru�;F69c�DC`a;Êstô 1 M�ef826
efAC6&>9nC;F6��C;�>�c�gr`ak 1
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� g�º Å ycè^è^vjq�� wäo-À���kàÂ t�w À�À%k Â
IxnC;tBoc��C�CgrVClv8�eb>9nC;tk&;FB�gak&>969AC<�>qAC6&;F�½G�HNs�Y¾>q8v>qnN;t69;=` c!>9ga82V_c!`_G9GPs�Y�6&;93�ACga6&;Fk�c�k&�(;=<Fgi�_<t>q69c�VCk�K
ef8269Boc!>9ga82VÒc�`rl2826&gr>qnNB 1 HJ;�u2;F69c�`,>q;F<�nNVCg?3�AC;=kU>q8�k&>98269;\]\[§ùÅ�Cc!>�c�gaVØ69;F`ac!>qgr82V_c�`(�_c!>qc�D_c�k&;FkUnCc¦u�;
D(;=;FV��N6982�*82k9;=��gaV `agi>q;=6qc!>9AC69;S¬�GdVn�4M2S � >9nC69;=;§grVC`agrVCgaVClÁc!`al2826&gr>9nCBokvc�69;Ø�C69;=k9;=V�>9;F��>qnCc!>oef8/<FANk
82VÂ>qnN;v>�c�DC`r;v`a;�u2;=`78�e�>qnC;mk&<�nC;FBoc½<F82VRu2;=69k&ga82VCk ¡ ¥�nC;F6&; c�k�� 0�0/� <=82VC<F;=VR>q6qc.>q;Fk\82VÚ>9nC;�c!>9>969grDCAN>q;
c�VC�§u!c�`rAC;¹`a;=u�;F`�8�e�>qnN;vk9<�nC;=BÉc ¡ <F8�Bo�_c!69gaVNlo�Cg54�;=69;=V�>tc�`al�8269gi>qnCB�k�c�VC�§>9nC;Fgr6@�*;F6�ef8269Boc�VC<=; 1 T
Bo;�>qnC8/�Â>q8Ò�C6&;Fk&;F6&u�;Ék&;FBoc�VR>qga<m<=82VCk�>q6qc!gaVR>qk\8�eÌcÒstI�s grk��Cgak&<FACk&k9;=��gaV � 0¦ø�� 1 HJI�Z ¤ £�s¡� ø�� gak
cÉ�_c!>qcÉB�gaVCgrVCloDCc�k9;=�Úk&W/k&>9;FB >9n_c!>U�Cga6&;F<=>9`rWØACk&;Fkt>qnN;�]\[§ùË�C8/<FANBo;=V�>tgaVCk�>q; c!�Â8�e�cpstI�s�>98
<F6&; c!>9;v>qnC;v6&;F`ac!>qgr82V_c�`,k9<�nN;FBoc 1 T�AN>qgr`agr>dW½>98p;�hJ<�n_c!VCl2;��_c!>qcpD(;�>d¥L;=;FVÁ]\[§ù c�VC�¾cÉ6&;F` c.>qga8�V_c�`
s�jx[ÂHËgak��C6&;Fk9;=VR>q;F�ÐgaVi�4M � ¡ ¥�nN;F69;Ò>qnN;XACk&;F6�gak�c�DC`r;p>q8¾k9�*;F<=gre�W cÁBÉc��N�CgaVClÚDRW cÚ>q;=Bo�C`ac!>q;
` c�VNl2A_c�l2; 1

IxnC;v[Xc��C�CgrVCl�8�e�G�HJs�YË>98�G9GPs�YË<F82B��C6&gak9;=k¬>d¥L8oBÉc¦:&826L>�c!k9��kFE
â ¤ ;Fk98�`ru/gaVClÚ>9nC;Ò<F82V�dCga<=>�D*;=>d¥Ì;F;=VÐ>qnC;Ò>d¥Ì8!Kd`r;=u2;=`�V_c!>qAN69;Ò8�et6&;F`ac!>qgr82V_c�`Ìk9<�nC;=BÉc�k�u/k 1 >qnN;

c�6&DCgr>96qc�6�W�VC;=k&>9gaVCl¹8�e*]\[§ù§k&<�nC;FBoc�k 1 I�8�>qnNgak7;FVN� ¡ >9nC;xG�HNs�YÚn_c�k7>98¹D*;W<jdåc!>&>q;=VC;F��>¹gaVR>98
>qnN;\>d¥Ì8!K^`a;=u�;F`bG&GPs�Y�k�>q6&AC<=>9AC69; 1

â st; c!`agaVNl�¥�gi>qnÂk&;=>�K^u!c�`aAN;F�Úc!>&>q6&gaDCAN>9;Fk�gaV§>9nC;�G�HJs�Y$DRW§�N;F<F8�Bo�*82k9grVClo>9nC;v6&;Fk9�*;F<�>qgiu2;v;=`a;�K
B�;FVR>�gaVR>q8�cmk9;=�_c�69c!>q;¹69;=` c!>9ga82V 1

IxnC;Cdåc!>9>9;FVCgrVClXc�`al28�69gr>9nCB k�>�c�6�>qk\¥�gr>9n¾>9nC;o<=69;Fc!>qgr82V�8!excØ>qc�DC`r;�ef8�6\>9nC;�698/8�>\;F`r;FB�;FVR>�8!eL>qnN;
]\[§ùÒk9<�nN;FBoc ¡ �C;=VC8�>qgrVCltgi>�¥�gi>qn�>9nC;¬;F`r;FB�;FVR>�á k�V_c!Bo; ¡ c�VC�m<=82VR>qgrV/AN;Fk�DRWÊ�C698/<F;=k9k9grVCl�; c!<�nm<�nCga`r�
;F`r;FB�;FVR>�c�kxef82`a`r8¦¥�kFE

021 Tök9grBo�N`a;U>dW/�*;Ê<�nCgr`a�Ò;F`r;FB�;FVR>�gak¬>96qc�VNk9` c.>q;F�ÒgrV�>98�c�6&;F`ac!>qgr82V_c�`�c!>9>969gaDNAN>q; 1
M 1 T <F82B��C`r;�hÅ>dW/�*;X<�nNga`a��;=`a;FB�;FVR> ¡ gi>qk�c!>&>q69grDCAN>9;Fk ¡ c�VC�à6��*82k9k&gaDC`iWÅVC;=k&>9;F�M7m;F`r;FB�;FVR>qk�c�6&;

>q69c�VCk&` c!>9;F�pgrV�>98m69;=k9�*;F<=>9gru�;�69;F`ac!>qgr82V_c�`*c!>&>q6&gaDCAN>9;Fk ¡ ACk&gaVClv>9nC;P<&�C8�>�>vVC8�>qc!>qgr82Vn6f;�hJ�C` c!gaVC;=�
D*;F`a8¦¥:7 1

O 1 T BvAN`r>qg´K^u!c�`rAC;F��<F82B��C`a;%h�>dW/�*;Ò<�nCga`r�Ë;F`a;=Bo;=VR>m< c�ANk9;Fk�>qnN;Òc��C�Cgi>qga8�VÅ8�e@cÂ�C69grBÉc!6&W���;=W
c!>&>q69grDCAN>9;·6�ACVC`r;Fk&k@k&AC<�nÚc��C69grBÉc�6�W½��;�WØn_c�k�c�`a6&; c��JW½D(;=;FVX<F69;Fc!>q;=�M7@c!VC�Ø>9nC;¹<F69;Fc!>qgr82VØ8�e
c§k&;F�_c�69c!>q;½6&;F`ac!>qgr82V ¡ ¥�nN;F69;Òc§ef8�69;Fgrl2VÅ�!;=WÅgrkmc��C�N;F� ¡ 6&;=ef;F6&;FVC<=gaVClÚ>9nC;½c!ef826&;FB�;FVR>qgr82VC;=�
�C6&gaBoc�6&WØ��;�W 1 Y_826t;Fc�<�nÁ<�nCga`r�Ú;F`r;FB�;FVR>\8�e�>qnC;mB�AC`r>9giK^u!c�`rAC;F�X;F`r;FB�;FVR> ¡ >9nC;�c�`al�8269gi>qnCB gak
k&>qc�6&>9;F�Ø69;=<FAC6&k9gru�;F`iW ¡ ACk&gaVCl�>qnC;\VC;�¥�`rW½<=69;Fc!>q;=�X6&;F` c.>qga8�V 1

5�6&;Fk&;F6&u/grVCl�>qnC;¬8¦u�;F6qc!`a`Nk�>q6&AC<=>9AC69;¬¥�nC;=V��C;F<=82Bo�*82k&gaVClt�Cc!>�ctgrVvBvAC`i>qga�N`a;�69;=` c!>9ga82VCk��C;FBoc�VC�Nk
�C69giu!c!>q;�c!VC�½ef8269;=gal2V½�!;=W½�_c.>�c!>dW/�*;Fk 1 j¬c�k&ga<Fc�`a`iW�>9nC;=Wp< c�VÒD*;�;FBvAC`ac!>q;=�½DRW½82VC;�8�e�>qnN;�;�hJgak�>qgaVNl
k9grBo�C`r;�>dW/�*;Fk7>q8�l2;=>9nC;F6�¥�gi>qnv>9nC;¬k9�*;F<=gr�_<x<=82VCk�>q6qc!gaVR>qk�>9n_c!>�c!69;¬grVCnC;F6&;FVR>7>q8U��;=Wmc!>9>969gaDNAN>q;=kN6�g 1 ; 1r¡
u!c�`aAC;=k�8�e�>qnC;��C6&gaBoc�6&WX��;�WÁBvACk&>¹D*;mACVCg#3/AN; ¡ ; c�<�nÁu!c�`aAC;m8!e¬cpef826&;Fgal�VÚ��;=WÁnCc�k�>q8Ò;�hJgak�>Êc�k¹c
�C69grBÉc!6&WÒ��;�WÂu!c�`aAN;�gaVÂ>9nC;mc�<=<F826&�CgaVNlp69;=` c!>9ga82VM7 1 ��;v¥�ga`a`,<Fc�`a`,>qnC;=k9;��_c!>qc!>dW/�(;=k ÷Xõ�(9ë'ø8õ&s o�ì�sc�VC� ô�ïIõXì�(6[�, o�ì�s 1T ef826&;Fgrl2VÒ��;=WØn_c!k�>98ogrVC<F`rAC�C;�>qnC;¹69;=` c!>9ga82VØc�VN�§c!>&>q6&gaDCAN>9;\V_c�B�;\¥�nNga<�n§gi>�69;=ef;=69;=VC<F;=k 1 ��;
¥�ga`r`�;�hJ�C6&;Fk&k@>qnNgak�gaVNef8�69Boc!>qgr82VÉu/g cv>qnN;\ef8�69;Fgrl2VÒ��;�WØc!>9>969gaDNAN>q;�V_c!Bo; ¡ ;FVC<=8J�CgrVClm>qnC;¹69;�ef;F6&;FVC<=;F�
69;=` c!>9ga82V½V_c!Bo;\c�k¬¥Ì;F`r`,c�kx>qnC;\�C6&gaBoc�6&Wo��;�WØc!>9>969grDCAN>q;�VCc�Bo;·6fk9;=;�£�hNc�B��C`a;�ô 1i0 7 1

IxnC;æ<��C8�>ã>ÒVC8!>�c!>9ga82VÚB�;FVR>qgr82VC;=�¾grVÁk&>q;=�ÅM½;FVNk9AC6&;Fk ¡ >qnCc!>\>qnC;�;FVR>9ga69;m�Cc!>qnÁef6982B >qnC;�6&8J8�>
;F`r;FB�;FVR>½gako�C69;=k9;=6&u2;=�ägrV�8269�N;F6p>q8�l2A_c�69c�VR>q;F;ÁcÅDNga�Cgr69;F<�>qgr82V_c�`�Boc��C�CgrVCl 1 IxnCgrkpVC8�>qc!>qgr82V�gak
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<�n_c�69c�<=>9;F69g#"F;=�½D�Wo<F8�VC< c!>9;FV_c.>q;F�½;=`a;=Bo;=V�>LV_c�B�;Fk ¡ c�<=<F826&�CgaVClÊ>q8�>9nC;U;=V�>9ga6&;U�_c!>9npef6982B >9nC;U6&8J8�>
;F`r;FB�;FVR> ¡ k&;F�_c�69c!>q;=��DRWÚ�N8�>qkW6�k&;F;m>qnN;vef82`a`r8~¥�grVClp;%hCc!Bo�C`r;�7 1 I�8Xgr`a`aANk&>q69c!>q;¹>qnC;�c!�C�C`agr< c!>9ga82V§8�e
>qnC;¹c�`rl2826&gr>qnNB ¡ ¥Ì;Ê6&;FACk&;�£�hNc�B��C`a;¹Q 1 Om8�e�s�w 1r0 E
���b�_�@
U�fz���H � T�k98/<F<=;F6,>q; c!B ¥�gr>9n�c!`a`�gi>qkb�C`ac W2;F6&k�grVC<F`rAC�C;=�¹grkbl2gru�;FV¹DRW�>qnC;7ef82`r`a8¦¥�gaVClLk9<�nC;=BÉcNE
¢ c���ð\dR�%ï�ë�÷�)%ì�c X s8÷'ìi,�ø�ëMì�� 0aU ï.�&�Iì8õ X ìJø�ë 0a£
¢ c���ð\d��Iì&]Ió�ì�,��8ì £
¢ c���ð\djì.)8ì�ë'ì
,�ín,�ø�ëMì�� 0/¤ øSë'ì 0 í's8÷'ì�� 0 c��Sð\d�� í�õ�(a,.[ 06;�£
¢ c���ð\djì.)8ì�ë'ì
,�ín,�ø�ëMì�� 0 ��ï%ø���î 0a£
¢ c���ð\d��%ï ë�÷�)8ì�c X s8÷�ì £
¢ c���ð\djøIíJí�õ�(�òJó�í�ì�,'ø�ë'ì�� 0%~ ( õ�� í ¤ ø�ë'ì 0 í's8÷�ì&� 0 c���ð>d�� í�õ�(`,.[ 0

ó��Iì�� 0 õ�ì�]Ió�( õ�ì8ð 06;�£
¢ c���ð\djøIíJí�õ�(�òJó�í�ì�,'ø�ë'ì�� 0 $Xø�� í ¤ ø�ë'ì 0 í's8÷�ì�� 0 c���ð\dR� í�õ�(a,�[ 0

ó��Iì�� 0 õ�ì�]Ió�( õ�ì8ð 06;�£
¢ ; c���ð\d��Jï�ë�÷�)8ì�c X s8÷�ì £

¢ ; c���ð>dxì.)8ì�ëMì�,�í £
¢ c���ð\djì.)8ì�ë'ì
,�ín,�ø�ëMì�� 0¥W )%ø�sXì8õ 0 ë'ø�c�ï'�'��óXõ���� 0 ó&,JòMï�ó&,XðXì8ð 0a£
¢ c���ð\d��%ï ë�÷�)8ì�c X s8÷�ì £
¢ c���ð\djøIíJí�õ�(�òJó�í�ì�,'ø�ë'ì�� 0%~ ( õ�� í ¤ ø�ë'ì 0 í's8÷�ì&� 0 c���ð>d�� í�õ�(`,.[ 0

ó��Iì�� 0 õ�ì�]Ió�( õ�ì8ð 06;�£
¢ c���ð\djøIíJí�õ�(�òJó�í�ì�,'ø�ë'ì�� 0 $Xø�� í ¤ ø�ë'ì 0 í's8÷�ì�� 0 c���ð\dR� í�õ�(a,�[ 0

ó��Iì�� 0 õ�ì�]Ió�( õ�ì8ð 06;�£
¢ ; c���ð\d��Jï�ë�÷�)8ì�c X s8÷�ì £

¢ ; c���ð>dxì.)8ì�ëMì�,�í £
¢ ; c���ð\d��8ì�]Ió�ì�,��Iì £

¢ ; c���ð>d��%ï�ë�÷�)8ì�c X s%÷�ì £
TU�C�N`rW/gaVClm>9nC;\BÉc��N�CgaVCl�c!`al2826&gr>9nCB 69;Fk&AC`r>9k�gaV½>qnC;�ef82`r`a8¦¥�gaVNlv69;=` c!>9ga82V_c!`(k&<�nC;FBocNE
U ï'�&�Iì%õ X ìJø�ë³ñ ¤ ø�ë'ì?d¦� í�õ�(a,.[cö

��ï8ø���î-* ~ ( õ�� í ¤ ø�ë'ì8d§� í�õ�(`,.[cö
��ï8ø���î-*N$Xø�� í ¤ ø�ë'ì8d§� í�õ�(a,�[cö
W'¨ d�÷�õ�(9ë'ø8õ's o�ì�sMù

W )8ø�sXì%õ2ñ ~�¨ * U ï'�&�Iì%õ X ìJø�ë©* W&¨ d@ô�ïSõ�ì�(6[�, o�ì�scö
~ ( õ�� í ¤ ø�ë'ì8d�� íXõ�(a,.[cö
$�ø�� í ¤ øSë'ì8d�� í�õ�(a,.[Mù

?@8�>9;�nC8¦¥ >qnC;�<=82Bo�N`a;�hÂ>dWJ�*;�;F`a;=Bo;=VR> ��ï8ø���î n_c�k¹D(;=;FV¾k9�C`rgr>\gaVR>98Ò>d¥Ì8Âc.>9>q6&gaDCAJ>q;Fk\ACk&gaVClÒ>qnN;
<&�C8�>�>$VN8�>�c!>9ga82V 1 IxnCgakØgakÒef; c!k9gaDN`a;¾c�kÒ>qnC;=69;�¥�gr`a`�D*;�;%hNc�<=>9`rW�82VC; ��ï%ø���î ;F`r;FB�;FVR>§grV ;Fc�<�n
U ï.�&�Iì8õ X ìJø�ë ;F`r;FB�;FVR> 1 Y_826o>qnC;Á<F8�Bo�C`r;�hÐ>dWJ�*;Á;F`r;FB�;FVR>�W )%ø�sXì8õ ;F`r;FB�;FVR>Ò>qnC;Úk&gr>9A_c!>qgr82V�gak
�Cg#4(;F6&;FVR>�D(;=< c�ANk9;Âc!VÐc�6&DCgr>96qc�6�WËV�ACBvD*;F6�8�eªW )8ø�sXì8õ ;=`a;=Bo;=V�>9ko<Fc�V 8J<=<FAC6�gaV$cjU ï'�&�Iì%õ X ìJø�ë;F`r;FB�;FVR> 1 IxnN;F69;�ef8269; ¡ W )8ø�s�ì8õ gak�>q69c�VCk&ef8�69B�;F�ÉgrVR>q8ÊcÊk9;=�_c�69c!>q;@69;F`ac!>qgr82V ¡ ¥�nCgr<�npgak�`agrVC��;=�o>98Ê>qnN;
U ï.�&�Iì8õ X ìJø�ë 69;=` c!>9ga82VÚDRWÂc½ef8�69;Fgrl2VÚ��;�W 1 I�8½>qnCgrk�;FVC� ¡ c½�C6&gaBoc�6&WØ��;�WÁn_c�kt>98ØD*;mgaVR>9698/�CAC<F;=�
gaVË>qnN;�U ï'�&�8ì8õ X ìJøSë 69;=` c!>9ga82V 1 ?@8�>9;Ø>9n_c!>�gre@8�>qnN;F6�;F`r;FB�;FVR>qk�¥L;=69;Ø�C69;=k9;=V�>ÉgaV«U ï.�&�Iì8õ X ìJø�ë ¡¥�nCga<�n�< c�V¾8/<F<FAN6ÊBvAN`r>qgr�C`a;Ê>qgaB�;Fk ¡ ; 1 l 1 �Ió�÷��`¬Mï6, ¡ >qnC;�<F826&69;=k9�*82VC�CgrVClX6&;F`ac!>qgr82VCkt¥Ì82AC`a��69;%KdACk&;
>qnC;\�C6&gaBoc�6&Wo��;�W�W&¨½8�e+U ï'�&�Iì8õ X ìJø�ë 1
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�L82VCk&ga�C;=6Uk98�Bo;Ê;�hNc�B��C`a;Ê�_c!>�cogaV§G�HJs�YÐ;�h/>q;=VC�C;=�Áef6&82B £�hCc!Bo�C`r;mQ 1 OogrVÚst;F`rgru�;F6qc!DC`a;Êw 1i0 �C;%K
�Cga<�>q;=�ØgrVÒI�c�DN`a; �N1
¢ U ï'�&�8ì8õ X ìJøSë £
¢ ¤ ø�ë'ì £�} ø�sXì8õ�,n#�ó&,�(���î ¢ ;�¤ ø�ëMì £
¢ ��ï8ø���î ~ (�õ�� í ¤ øSë'ì�� 0 �8íJí8ë'ø8õ 0 $Xø���í ¤ ø�ë'ì&� 0¥­ (�í.®JôXì.)Sð 06;�£
¢ W )8ø�sXì8õ ~ (�õ�� í ¤ øSë'ì�� 0 ��).(`_�ì8õ 0 $Xø���í ¤ ø�ë'ì&� 0¥¨ øSî', 06;�£
¢ W )8ø�sXì8õ ~ (�õ�� í ¤ øSë'ì�� 0%� (8ï!_�ø�,'ì 0 $Xø�� í ¤ ø�ëMì�� 0¥Z )�ò�ì8õ 06;�£

¢ ;�U ï'�'�Iì8õ X ì�ø�ë £
¢ U ï'�&�8ì8õ X ìJøSë £
¢ ¤ ø�ë'ì £
Y ì�[&[�(a,'ø ¢ ;�¤ øSë'ì £
¢ ��ï8ø���î ~ (�õ�� í ¤ øSë'ì�� 0/~ õXø�,��%ï 0 $Xø���í ¤ ø�ë'ì&� 0 ��ï&)�ï�ë�ò�ø 0!;�£
¢ W )8ø�sXì8õ ~ (�õ�� í ¤ øSë'ì�� 0¥Z ë'ø�,Jó�ì�)8ì 0 $Xø�� í ¤ ø�ë'ì�� 0%} ì.)8ø8õ�ð�( 06;�£
¢ W )8ø�sXì8õ ~ (�õ�� í ¤ øSë'ì�� 0aU îJó&,���ó.o�ì 0 $Xø�� í ¤ ø�ë'ì�� 0%¤ ø
o�ø�ëXóXõXø 06;�£
¢ W )8ø�sXì8õ ~ (�õ�� í ¤ øSë'ì�� 0 ^�ø
_�( ð 0 $Xø�� í ¤ ø�ë'ì�� 0 ^�(«#�(�� î�ì.)8ì 0!;�£

¢ ;�U ï'�'�Iì8õ X ì�ø�ë £
I�c!DC`a; � E�£�hNc�B��C`a;�G�HJs�Y �_c.>�c 1

IxnC;\<F826&69;=k9�*82VC�CgrVClo�Cc!>�cmBoc��C�*;F�ÒgaVR>q8�G&GPs�Y�grkxl2gru�;FVØgaV½I�c�DC`r;Fk 0¦3 c�VC� 02021
¤ ø�ë'ì ��ï8ø���î-* ~ ( õ�� í ¤ ø�ë'ì ��ï%ø���î-*¯$�ø�� í ¤ øSë'ì W&¨

} ø�sXì8õ�,°#Jó&,b(���î �IíJí8ë'ø%õ ­ (�í.®JôXì.)Sð 3�3N0
Y ì�['[�(a,�ø ~ õXø�,��Jï ��ï')Jï�ë�ò�ø 3�3 M

I�c�DN`a; 0¦3 E ¤ ;F`ac!>qgr82V±U ï'�'�Iì8õ X ì�ø�ë 1

~�¨ * U ï'�&�Iì8õ X ìJø�ëA* W&¨ ~ ( õ���í ¤ ø�ë'ì $Xø�� í ¤ ø�ëMì
9'9�5 �.)�(`_�ì8õ ¨ øSî&,
9'9�5 � (8ï�_�ø�,�ì Z ) ò�ì8õ
9'9&e Z ë'ø�,�ó�ì.)8ì } ì.)8ø8õJð�(
9'9&e U îJó&,���ó'o�ì ¤ ø�o�ø�ë�óXõ�ø
9'9&e ^�ø�_�( ð ^�( #�(���î'ì.)8ì
I�c�DC`r; 0�0 E ¤ ;=` c!>9ga82V²W )8ø�sXì8õ 1

?@8�>9;Ì>9n_c!>�>qnC;ÌgaB��C`agr<Fgr>���;=WÊ<F8�VCk&>96qc�grV�>9k�c�6&;ÌefAC`i�_`a`r;F��E�£�c!<�nv>qAC�C`r;ÌgrVPU ï'�&�8ì8õ X ìJøSë n_c�k�cUACVCg#3/AN;
�C69grBÉc!6&Wo��;=WÒu!c�`rAC;�W&¨ ¡ c!VC�X;Fc�<�nXef8�69;Fgrl2VÒ��;�W½u�c!`aAC;\8�e�~�¨ * U ï'�&�8ì8õ X ìJøSëA* W&¨ÂgrV�W )8ø�sXì%õ ;%hNgrk&>9k
c�k�cm�C69grBÉc�6�WÉ�!;=WÒgrV�U ï'�&�Iì%õ X ìJø�ë 1

� g � åæwOqÜ¼³���'��vxwOq wäo-À�³ kàÂ t�w À�À%k Â
�+nCga`r;ok�>q6&ga<=>9`rW¾k9�*; c!�/grVClÂVC8!>v�*;F6&>9gaVC;=VR>v>q8§>9nCgakÊ�C8/<FACB�;FVR> ¡ ¥L;½B�;FVR>qgr82V�nN;F69;o>qn_c!>vc�`ak&8§>qnN;
�_c!>qcvgaVp>qnN;�l2`a82DCc�`(k&<�nC;FBoc ¡ ¥�nCgr<�nÒ<F82VNef8�69Bá>98v>qnC;�GP?@Y�Z¹[ØG^] ÷�`a8�D_c�`(s�c!>�cmY_826&BÉc!>s6�G�÷\s�Y ¡
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¥�nCga<�n gak�grV ;=k9k&;FVC<=;§69;=` c!>9ga82VCc�`L�_c.>�cÚef8269Boc!>ª7 ¡ BvACk&>�ef826mgrVR>q;Fl�6qc!>9ga82V��CAC6&�(8�k9;Fk�D*;ØgrV�G9GPs�Y 1
K@8¦¥Ì;=u2;=6 ¡ k9grVC<F;�>qnN;¹G�÷\s�YÅgak�c��C`ac�gaVp6&;F`ac!>qgr82V_c�`*ef8269Boc!> ¡ VC8�k9�*;F<Fgac�`�<=82VRu2;F6&k9gr82V§grkxVC;F;=�C;F� 1

� g¯´ kàyUt�y åæzx��ycq^vjq��
GdVØc�l�;FVC;=6qc�`�k&;=>&>qgaVNl ¡ >qnN;¹�Cc!>�cv6&;=>q6&ga;�u2;F�Òef698�Bá>qnN;¹k&82AC6&<F;Fk�n_c u�;\>98�D(;�6&;F<F8�VC<Fgr`a;F� ¡ <F82VRu�;F6&>9;F�
c�VC�Á<F8�BvDCgaVN;F�ÁgaVÁ826&�C;F6t>98ØBoc��!;�>9nC;FB �C>\gaVR>q8½>9nC;�k&>q6&AC<=>9AC69;=kÊ8!eÌ>9nC;�l2`a82DCc�`�k&<�nC;FBoc 1 IxnCgrk
gakm6&;F`a;�u!c�VR>�gre�>qnC;½k&82AC6&<F;Fk ¡ c�kmgrkm;�hJ�(;=<=>9;F�$>98ÁD(;p>9nC;Ò< c�k&; ¡ c�69;½grVC�C;F�*;FVN�C;FVR>Éc�VC�Ë>qnC;�W�c�6&;
VC8�>Ê<F82VR>96982`r`a;F��DRW�>9nC;ÉgrV�>9;Fl269c!>qgr82V¾k&W/k&>9;FB 1 «��I���§µ+²?���I�'����û/�I��ÌV§N�;�;���u�e��² ���I�������Â69;�ef;F6&kÊ>q8Âc
V�ACBvD*;F6�8�e�gak9k&AC;Fk�c�6&gak&gaVClv¥�nC;=V§<=82VCk9gr�C;F6&gaVCl�grV�>9;Fl269c!>qgr82VÒc!>x>9nC;\;�h/>q;=VCk9gr82V_c�` ê!gaVCk�>�c�VN<F;\`a;�u2;F` 1

T��_69k�>\gak&k9AC;vgrVÂ>qnCgrkU<=82VR>q;�h/>¹gak�>qnC;P6f`a8¦¥¬Kd`r;=u�;F`�7xgaVR>9;F69�N69;=>qc!>qgr82VÚc�VN�ÚBo;=69l2grVClp8�e7>9nC;m�_c!>qc
�C698¦u/ga�N;F�ÁDRWÂ>qnC;mk&82AC6&<F;Fk 1 GdVR>q;F6&�C69;�>qgrVClÒ�_c!>�cp<Fc�VÁD(;m6&;FlRc!69�C;=��c!kt>qnC;m>�c!k9�§8!eÌ<Fc�k&>9gaVCl½>9nC;FB
gaVR>q8�cË<=82BoB�82V�6&;F�C6&;Fk9;=VR>�c!>9ga82V 1 [Ø8269;=8~u�;F6 ¡ >qnC;Ú�Cc!>�cË69;�>qAC6&VC;F��DRW�u!c�69gr82ACk½k&82AC69<=;FkÒVC;=;F�
>q8XD(;�<F82VRu�;F6&>9;F��c�VN��B�;F69l�;F��>98§�C6&8¦uJgr�C;�>qnC;o�_c!>�cÒgaVR>9;Fl269c!>qgr82V�k�W/k&>q;=B ¥�gi>qn¾>qnC;�69;T3/AN;Fk&>9;F�
gaVNef8�69Boc!>qgr82V 1 TU<=<F826&�CgaVCl�`rW ¡ �Cc!>�c\<F`r; c�VCgrVCl¹�C6982DN`a;FB�k7< c!VÉD*;�l�6982AC�*;F�ogaV�>d¥L8ÊBÉc!gaVm< c.>q;Fl�8269gr;FkFE
ÌI� ¶s�e�ã�e�u�;�;¦^���/�ã�����ã�;¦��e�'�|�I�������@�x�´��ü'�s¦9�I¶Q��Ì%�I���pc�VC�Ú���'¹��I² ��Ì�Ì%�I�|� 1
ïÒ�¸·�z��~z/�(|�ï½�N|¦�¾òpzJ
��~z/�Fz/�(|¦�N|¦���*� �+nC;FVÚl2c!>qnC;=69grVCl½gaVNef8�69Boc!>qgr82V½ef6982B �Cg#4(;F6&;FVR>\gaVN�C;F�*;FVJK

�C;=V�>Ê�_c!>qcØk&82AC6&<F;Fk ¡ gr>\grk\`aga�!;F`iW§>q8Øn_c��N�(;=V�>qnCc!>\>qnC;�kqc�B�;�gaVNef826&BÉc.>qga8�VÂgak\69;=�C69;=k9;=V�>9;F�
gaV¾�Cg54�;=69;FVR>¹¥¬c W/kvgrV��Cg54�;=69;=V�>�k982AN69<F;=k 1 � M!ô � ga�C;=VR>qgr�C;Fk\>qnC6&;F;ÉBoc�grV¾<Fc!>q;=l2826&ga;Fk¹8�exk&AC<�n
<F8�V�d_ga<�>qk 1º¹ �I¶R����ûP�;���a»O���e�G¦mc�69grk9;�¥�nC;FVÂ>9nC;�k9c�B�;ÊV_c!Bo;¹gak�ACk&;F�Âef826��Cg54�;=69;FVR>U82D/:&;F<�>qk ¡
826�¥�nC;FVÒ�Cg54�;=69;FVR>xVCc�Bo;=kxc�6&;tACk9;=�½ef826Ì>9nC;�kqc�B�;U8�D/:&;F<�> 1 ¸M�L�ª�'�e�L���{�I² �;���a»O���e�G¦¹c!69;tB�8269;
l2;=VC;F69c�` ¡ c�VC�Ø8J<=<FAC6¬¥�nC;=VX>9nC;��Cg#4(;F6&;FVC<=;\gaV½>qnC;�6&;F�C6&;Fk&;FVR>�c!>9ga82VØ`agr;Fk¬grV½>qnC;�k�>q69AN<=>qAN69;¹8�e
>qnN;p69;=�C69;=k9;FVR>qc!>qgr82VËgr>9k9;F`ie 1 £�hNc�B��C`a;=k�8�e�k�>q69AN<=>qAN6qc�`¬<=82V�d_gr<=>9kvc�6&;É>qnC;V�J¦��P�x��ÌI� ¶s�e�ã�e�'�
Ì%�I���s�����ª¶·�I��¦�gaVX�Cg#4(;F6&;FVR>tk&82AC69<=;Fk³�����¨��ü'��¦9�I¶Q�?¼Ü�e²5Ì 1 T�<F8�BoB�82VØ;�hNc�B��C`a;\ef826�>qnCgrkUgak
>qnN;t�Cg#4(;F6&;FVR>�69;=�C69;=k9;=V�>qc!>qgr82V½8�e��_c!>9;Fk ¡ ; 1 l 1i¡ DRWpk&>969grVCl2kC<9?�8¦u 0 O ¡ M 323 OI>�u/k 1 <&?@8¦u2;=BvD(;=60 O!>9n ¡ M 323 OI> 1 TUVN8�>qnC;=6v;�hNc�B��C`r;ogrkÊ>qnN;oe�c�<�>�>qnCc!>-Ì%�I���a�Gü��I�¨�I�ã�W�ã�����;�;¦��e�'����Ìn¤9©a¶Q���ã�
��ü��I�!���u�©¼Ü�e²5ÌV���Æ��¦������;�;�W¶·�I©a¤e�·�;�����ã�;¦��e�'����Ìa���Þ�V¦e����ûI²?�I¼Ü�e²5ÌV���Æ�I�u����ü'�e�����u�e¬A� 0%�
�C6&;Fk9;=VR>qk@c�V§c!�C�C6982c�<�nØ>98�l2gru�;Êcv�_;=`a�Òk&>969AC<�>qAC6&;¹>98mef69;F;%K^>9;�h/>tc!�C�C69;=k9k&;Fk 1
ZU>qnC;=6mk&>969AC<�>qAC69c�`x<F82VXd_ga<�>qk ¡ gaVÅ>9nC;Ò69;F`ac!>qgr82V_c�`�B�8J�C;=` ¡ c�6&;Ò�CAC;½>q8Á�Cg54�;=69;FVR>�6&;F` c.>qga8�V_c�`
B�8J�C;=`agrVClÚgaV �Cg#4(;F6&;FVR>ok982AC6&<F;=k ¡ ; 1 l 1i¡ c!>9>969grDCAN>q;½u/k 1 69;=` c!>9ga82V�6&;F�C6&;Fk9;=VR>�c!>9ga82V ¡ �Ng#4(;F69;=VR>
�_c!>qcØ>dW/�*;Fk ¡ ;=>q< 1 Y�gaV_c!`a`rW ¡ Ì%�I�|�@�;���a»O���e�G¦pc��C�*; c!6Ê82VN`rWÁc!>¹>qnN;ÉgaVNk&>�c!VC<F;�`a;�u2;F` ¡ c�VN�Åc�6&;
Boc�gaVC`iWÂ6&;F` c.>q;F��>q8§�Ng#4(;F69;=VR>�u!c�`aAN;É69;=�C69;=k9;=V�>qc!>qgr82VCk 1 Y_826¹;�hNc�B��C`a; ¡ >qnC;o<FAC6&69;=VC<=W�BÉc W
D*;�;�hJ�C69;=k9k&;F�§grVPß2c��_c�VN;Fk9;�½�;=VØgrVÒcmk982AC6&<F;\c�VN�ØgrVÒ£7AC6982k�grVÒc�VC8�>9nC;F6 1 TUVC8�>9nC;F6¬>dW/�Cgr< c�`
< c!k9;\gak¬>9nC;\�Cg#4(;F6&;FVR>�69;=�C69;=k9;FVR>qc!>qgr82VX8!e�>9nC;\kqc�B�;tu!c�`aAC;S¬Nef826xgrVCk&>qc�VC<F; ¡ <qHJgrBo8�VØ[ 1 HX"F;T>
u/k 1 <qH�"F; ¡ H 1 [ 1 > 1

� ��FC�'��� �$ï½�N|¦�äGdVRu!c�`rga�¾�_c!>�cÒ< c!V�D*;o<Fc�ACk&;F�ÅDRWÁ;�h/>96qc�<�>qgaVNl§�_c!>qcÒef6&82BÇBvAN`r>qgr�C`a;�k982AC6&<F;=k ¡ 826
>qnN;=W¹< c�V�;�hJgak�>�grVvc@k&gaVCl�`a;�k982AN69<F; ¡ �CAC;�>q8@gaVC<=82696&;F<=>��_c!>qc@;=V�>969gr;Fk 1 Y_826�;%hNc�Bo�N`a; ¡ c�<q�Lgi>dW�>
�_;=`a��BÉc W�<F82VR>�c!gaVm>qnC;xu!c�`rAC;C<&G^>qc�`rW�> ¡ 826�c�k&gaB��C`a;¬B�gak&k9�*;F`r`agaVNlUBoc¦W�8J<=<FAC6 ¡ ; 1 l 1r¡ >9nC;x�_;F`r�
<q�L82ANV�>96&W�>\<F82VR>qc�gaVCk�>qnC;Lu!c�`rAC;C<9jÌ6qcI"=ga�J>tgaVNk&>q;Fc��m8�e³<9jL69cI"Fgr`?> 1 T�k&`agrl2nR>q`rW\B�826&;¬<F82B��C`r;�h
�C6&82DC`a;=B gak��CAC;�>98ÉgrVC<F82VNk9gak�>q;=VC<Fgr;Fktc!Bo82VNlÉ�Cg54�;=69;FVR>@�_;F`r�CkU8�e�>qnC;Êkqc�B�;Ê6&;F<=8269�E¬(ef826@;%h�K
c�B��C`a; ¡ c�69;=<F826&�p69;=lRc�69�NgaVCl�c��(;=69k&82V½BÉc W�n_c u2;@>qnC;�u�c!`aAC;�< 0 MÊst;=<F;=BvD(;=6 0�� S!OI>¹ef8�6Ì>qnN;
�_c!>9;v8�e�DCgr6&>9nÚc�VC�Â>9nC;�u!c�`aAN;/< 0 M�>Éef826@>9nC;mc�l�; 1 �tgr82` c.>qga8�VX8�e7efANVC<=>9ga82V_c!`��C;=�(;=VC�C;=VC<Fgr;Fk
¥�gr>9nCgaV§co>�c!DC`a;¹gakUc�VC8�>9nC;F6�>dWJ�Nga< c!`�;%hCc!Bo�C`r;�8�e�k&AC<�nÚgaVN<F82VCk&gak�>q;FVN<Fga;=k 1 st;Fc�`agrVCl�¥�gr>qn§gaVJK
u!c�`agr���_c!>�cÊc!>�>qnCgrkÌ`r;=u�;F` ¡ nC8¦¥Ì;=u�;F6 ¡ 6&;93�ACgr69;Fk�>q8¹>�c��!;tcV<&k9;=BÉc�VR>9ga<9>¹�*82gaVR>�8�e�u/ga;�¥+c�VC� ¡ grV

<é M 323 ORê!GdVNef82B�gih M2M ¨�ëÌì�Ù"í�Û�À/Ô�Ý¬Õ�îÌÛ



��������� 	�
 ��
�������������������� �!�"
�#$�%
��&�('!��)*�!�"��
+�%
,�.-/#�'!)*�!�"��
 02143

c@B�826&;Lk98��CnCgak�>qgr< c!>9;F�Êu�;F6&k9ga8�V ¡ >q8U�(;=6&ef826&B 6&; c�k&82VCgrVCl@>qc�k9��k�¥�nCgr<�nmgaVRu28�`ru2;Ì69gr<�nC;F6�k9;FBoc�VJK
>qgr<U��VC8¦¥�`a;=�Cl2;¹c�D*82AN>¬>9nC;tD_c!<��/l�6982ACVN�X8�e,>9nC;�c��C�N`aga<Fc!>qgr82V 1 K@8¦¥L;�u2;=6 ¡ k9AC<�nXcn<&k&;FBoc�VR>qga<
c��C�N698Rc�<�n�>�D_c�k9;=��82VmnC;FAN69gak�>qgr<Fk7c�VN��<�nCc�6qc�<�>q;=69g?"=;F��DRWmctB�8269;Ì�C6qc!l2BÉc.>qga<�k9�Nga69gi>©� Q � ¡ BÉc W
;�hJ<=;F;F�Ò�C`ac�gaV��_c!>qcÊ<=`a; c!VCgaVClÊ< c��Cc�DCga`rgr>9ga;Fk�c!VC�pgaVR>9;F6&ef;=69;U¥�gi>qnÉc�VpgaVN<F82VCk&gak�>q;FVN<=Won_c�VC�C`rgaVCl
` c W�;F6x82VÒ>q82�Ò8�e�gr> 1

TUVC8�>9nC;F6x�N6982DC`r;FBágaV½�_c!>qcv<F`r; c�VCgrVClmgakÌ>qn_c!>¬8�e�8¦u�;F69`ac��C�CgrVClm�_c!>qc�� 0 O ¡ M 0!¡ M2M ¡ M�w ¡ M�O �"¡ c�`ak&8
69;�ef;F696&;F��c�k�ÌI� ��² �����I���-�e² ��¶R�����I�L�����V���ã�I¤9²?�e¶ 826·¶Q�e��û��N¾%�����Lû��´���;�I¤9²?�e¶ 1 IxnCgrkv�C6&82DC`a;=B c�69grk9;=k
¥�nC;FV$�Cg#4(;F6&;FVR>�69;=<F826&�Cko8!et�_c!>qcÚ69;F�N69;Fk&;FVR>qgrVCl�>9nC;Økqc�B�;Ò69; c!`iK^¥Ì826&`a�Ë;FVR>9gr>dW c�6&;Øl2c!>qnC;=69;=�$grV
cÅ�_c!>qc�grVR>q;Fl�6qc!>9ga82V�k�W/k&>q;=B 1 GdV�>9nCgak½<Fc�k9; ¡ �CAC�N`aga<Fc!>q;=k½n_c u2;Ú>q8�D*;Ú�C;=>9;F<�>q;F� c�VC�+B�;F6&l2;F� 1
[X82k�>¬;T4(826�>qk�gaVÉ�Cc!>�c¹<F`a;Fc�VCgrVClÊnCc¦u�;tD*;F;FVÉ�C;=u�8�>q;=�p>q8Ê>9nC;�k982`rAN>qgr82Vo8!e�>qnC;@�CAC�C`rga<Fc!>q;��C;�>q;F<�>qgr82V
�C698�DC`a;=B ¡ ¥�nCga<�nØgak�c�<F;=V�>96qc�`bgrk9k&AC; 1

GdV¿� 0 O ¡ M2M � Bo;�>qnC8/�Ck,c�6&;��N6982�*82k9;=�Ê¥�nCgr<�n�c!69;�D_c�k&;F��8�V¹>9nC;�ACk9;�8�eNc^¦e² ��ÌI����û�Ë2����Ì���Ë¾Bo8¦u/gaVNl
c�`a8�VCl§c!V�826&�C;F6&;F�Å`rgak&>\8!ex69;=<F826&�CkÊ>98§D*;pc�V_c!`rW�"F;=��EmcX�!;=W�gak¹c�k&k98/<Fg c.>q;F�¾>q8X; c�<�nÅ6&;F<=8269�Ëc!VC�
69;=<F826&�CkUgrVX>qnN;Ê¥�gaVN�C8¦¥�kUn_c u/gaVCl�>qnC;Êkqc�B�;¹��;=W§c�6&;�B�;F69l�;F�§grVR>q8ocÉk9grVCl2`a;\6&;F<F8�69� 1 ZtDRuJgr82ACk&`rW ¡
>qnC;=k9;pB�;=>9nC8/�Ck�nC;Fc uJgr`rWÁ�C;=�(;=VC�Ë82V�>9nC;Ék&826&>9gaVCl ¡ c�VC��>qnC;=69;=ef8�69;p82V¾>qnC;É��;=W ¡ D(8!>qnÅD_c!k9;F��82V
nC;FAN69gak�>qgr<Fk 1

TUVXc�`r>9;F69VCc!>qgiu2;�>q8m¥�gaVN�C8¦¥ök9<Fc�VXgrkx>q8��_c�6�>qgr>9ga82Vp>9nC;¹69;F<=8269�Nk@grV�>98a�e² �J¦e���e�ã¦ ¡ ¥�nC;F6&;ÊgrVØ;Fc�<�n
<F`rACk&>9;F6m69;=<F826&�Ck�c�6&;½k&>q8�69;F� ¡ >9n_c!>�Boc!>q<�nË;Fc�<�n 8�>qnC;=6mc�<=<F826&�CgaVClÂ>98ÁcÚ<F;F6�>�c�grVË<F6&gr>q;=69gr82V 6�k&;F; ¡
; 1 l 1i¡ � M2M � 7 1 stAC�C`agr< c!>9;½;F`rgaB�gaV_c!>9ga82V�< c�V$D(;Ø�(;=6&ef826&Bo;=�$8�VÐ; c!<�nÐ<F`rACk&>9;F6�k9;=�_c�6qc.>q;F`iW ¡ c!VC�ÐgrV
�_c�69c�`a`r;F` 1

Y�gaV_c!`a`rW ¡ ú��u��Ëh²?��Ì�û��¥Àj¤;��¦���Ì/�e�%���ã�9���;ü'�;¦Én_c u2;½D*;F;=V ANk9;F��grVÅ�_c!>qc§<F`r; c�VCgrVCl§� 0 M ¡ M 3!� 1 IxnCgrk
c��C�C6&8Rc�<�nC;=k@e�c u28�6@>qnN;ÊACk&;v8�e��C;F<=` c�69c!>qgiu2;¹k9�*;F<Fgi�_< c.>qga8�VCk�ef8�6�>9nC;�Boc!>q<�nNgaVCl�82�*;F6qc.>qga8�VCk 1 K�8¦¥¬K
;=u�;F6 ¡ n�ACBoc�VÚu!c�`agr�_c!>qgr82VÂc!VC�Úu2;F6&gr�_<Fc!>qgr82VÚ8�e�>qnC;m6&;Fk&AC`r>9k�gaktgrV¾l�;FVC;=6qc�`�VN;F;F�N;F��c!>�>qnC;m;=VC�¾8�e
>qnC;\�_c.>�cm<F`r; c�VCgrVClm�C6&8J<=;Fk9k 1

��H?�EH � ï½�N| ��ð=�fz/�C������ñ�� � � Y�� A y �eÎ
TUk�ef826¬>qnN;ÊGP?@Y�Z\[XG^]�s�T7Iä` c W�;F6 ¡ gi>�gakx�C;=k9ga69c�DC`r;\>98�c�`a`r8~¥�ef826�k98�Bo;\�_c!>qcm<F`a;Fc�VCgrVCl�< c��_c!DCga`rgiK
>qgr;Fk 1 Y_826@>9nC;��CAN69�*82k9;v8!e7>qnC;v8¦u�;F6qc!`a`�k&W/k&>9;FB ¡ �_c!>qcÉ<F`r; c�VCgrVClÉgrk@VN;F;F�N;F�ÁD(;=< c�ANk9;m8�>9nC;F6�¥�gak9;vc
V�ACBvD*;F6�8�eU6fgaVC;=k9k9;=VR>qg c!`�7�grVC<F8�VCk9grk&>q;=VC<Fgr;Fk7B�gal2nR>�k9AC6�e�c�<F; ¡ ¥�nCga<�nmBoc���;¬>9nC;¬grV�>9;Fl269c!>qgr82Vv�C6&82DC`r;FB
<F82B��CAN>qc!>qgr82V_c�`r`rW�<=82Bo�N`a;�h½c�VC�Ø`a;Fc��½>q8�k9;=BÉc�VR>9ga< c!`�¥L8�69k9;¹gaVR>9;Fl269c!>qgr82V½69;=k9AC`i>qk 1

s�c!>�cp<=`a; c!VCgaVClÉ< c�VÁD*;vuJgr;=¥Ì;F��c�kt>�c!k9�X¥�nNga<�nÁk9nC8�AC`a�ÚD*;�c�<F<=82B��C`agrk9nC;=�ÚD�W§>qnC;v¥�69c��C�*;F6 1
K@8¦¥Ì;=u2;=6 ¡ c�`rk98¹k982B�;U;%h/>q6qcÊ�Cga;=<F;U8!e�<&�_c!>qc�<F`r; c�VNgaVCl8>¹k98!e�>d¥¬c�6&;tB�gal2nR>�D(;@ACk9;=� ¡ ¥�nNga<�n½69;=<F;=gru2;=k
>qnC;¾�_c!>qc�ef6&82B cË¥�6qc��C�*;F6Xc�kØgaVC�NAN> ¡ >982l2;�>qnC;=6Ø¥�gi>qnäk&82B�;¾�Cc!>�c�<F`r; c�VCgrVCl �Cga6&;F<=>9gru�;Fk ¡ c!VC�
82AN>9�CAN>qkv>9nC;p<=`a; c!VC;F���_c!>qc 1 ��;p>9n�ACkmn_c u2;Òc�Và�{�8���e��Ì���Ì/Ë2���e�%�'�e�Êc�<=<F82B��C`agrk9nCgrVClX>9nCgakÊ>�c�k&� 1
IxnC;p<Fc��_c�DCgr`agi>qga;=k\8�e�ùbgr]U>98�á k�I�6qc�VCk�ef8269Boc!>9ga82V�HJ;F6�u2;=6 ¡ ¥�nCga<�n�c!`ak98§c�`a`r8¦¥�kÊef826¹�_c!>qc§<F`r; c�VCgrVCl ¡
< c�VØD*;�AN>qgr`ag?"=;F�½grVÒ>9nCgak¬¥Lc W½>q8�c�<F;F6�>�c�grVÒ;�h/>q;=V�> 1

K@8¦¥L;�u2;=6 ¡ >qnN;Ø�N;=u2;=`a82�NBo;=V�>oc�VN�$grBo�C`r;FB�;FVR>�c.>qga8�V�8�e@�_c!>qcÁ<=`a;Fc�VCgaVNlÚBo;�>qnC8/�Ck�gakmVC8!>�82V
>qnC;Xc�l2;=VC�_c¾8�et>qnN;XGP?@Y�Z\[XG^] �C698~:&;F<=> 1 Y_826m>qnC;Ø�CAC6&�(82k&;§8�eU>qnC;Ø�C698!>q8�>dW/�*;X�C;�u2;=`a82�CB�;FVR> ¡
k982B�;�;F`a;=Bo;=VR>�c�6�W��_c!>�c¹<F`r; c�VCgrVCl¹< c��_c!DCga`rgr>qgr;Fk�k&nC82AC`r�ÉD*;U6&; c�`rg?"F;=�Éc.>Ì>9nC;@¥�69c��C�*;F6�`a;=u�;F` ¡ ¥�nCgr<�n
c�69;�>�c!ga`a8�69;F�Áef826\>qnC;�k9�*;F<=gr�_<pc��C�C`rga< c.>qga8�VCk�<F82VNk9ga�N;F69;=�ÅgaV¾>qnC;o<F82AN69k9;o8�e¬>9nC;É�C6&8.:&;F<�> 1 IxnC;Fk&;
< c��Cc�DCga`rgr>9ga;Fk@VC;F;=��VC8!>\<F82B��C69grk9;�<F8�Bo�C6&;FnC;=VCk9giu2;oc�VC��c��Nu!c�VC<=;F�¾k9;=6&u/ga<=;Fk ¡ c�VC�¾BÉc WXef8J<=ACk\82V
>qnC;Uc�k9�*;F<�>qk¬8!eb<F82B�B�82VÉ�_c.>�cÊ6&;F�C6&;Fk&;FVR>�c!>9ga82Vp¥�gi>qnCgrVok&gaVCl�`a;@c!>9>969gaDNAN>q;=k ¡ c�VC�É>9nC;U<=82696&;F<=>9ga82VÉ8�e
u!c�`aAC;=kxD(;=< c�ANk9;¹8�e�k&�(;=`a`rgaVClm;=69698�69k 1
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GdV��Cc�6&>9ga<FAN` c�6 ¡ ef826�>9nC;xgaVR>9;FVC�C;=��Bo8/�C;F`Nc��C�C`rga<Fc!>qgr82V�grVv>qnC;x�C8�BÉc�grVv8�e*826&lRc�VCg#" c!>9ga82V�c��CB�gaVJK
gak�>q6qc.>qga8�V ¡ �_c!>�cÊ<F`a;Fc�VCgrVCl�k&AC�C�*826&>¬ef8�6L<F8�BoB�82Vp6&;F�C6&;Fk9;=VR>�c!>9ga82V½8�e,�Cc!>q;Uef8�69Boc!>qk ¡ <=82696&;F<=>9ga82VÉ8�e
Bogrk9k&�(;=`a`a;=�½V_c�B�;Fk�c�VN�X<=82VCk&>9gr>9AC;FVR>qk�8�e�c��C�C6&;Fk&k9;Fk@;=>9< 1 k9nN82AC`a�ÒD*;\l2gru�;FV 1

Á Â .Ã��1�]�1T`b*+Ä ÅP.Úü/0xý21Fû�üÚÿ
T¬>�>9nC;É�C;=k9grl2V�>9gaB�;a6f<=e 1 Y�gal�AC69;ÉM87 ¡ >qnC;���69c��C�*;F6v÷\;=VC;F69c!>qgr82V�GdVR>9;F6&e�c!<F;n6���÷�Gj7¹k&nC82AC`r��D*;
�C698¦u/ga�N;F�¾D�W§>qnC;�s�T7I�` c W�;F6 ¡ c�k\�Cgrk9<=ACk9k&;F��grV�HJ;F<�>qga8�V�O 1 jÌ;Fk9gr�C;Fk¹k9�*;F<=gre�W/gaVNlÒ¥�69c��C�*;F6&kÊc!VC�
k982AN69<F;=k ¡ >9nCgak�Bo8/�CAC`r;Ìk&nC82AC`r��c�`ak&8U�C6&8~u/gr�C;¬k98�Bo;Lc�AJhJga`rg c�6�W¹c��C�C;=�JK^u!c�`rAC;ÌefACVN<=>qgr82VCk ¡ c�k�82AJ>q`agrVC;F�
D(;=`a8¦¥ 1

´hgji ��rZ�s��¿¾yÇÆV�´v|t'vjq�� ycqs�ÉÈ��'w�ç½��v{q��
IxnC;Úc��NBogrVCgak�>q6qc.>q826�826oACk9;=6p8�e�>qnN;X��÷\G�k9nN82AC`a�ÐD(;§c�DC`a;Ø>q8Ëc!<F<F;=k9k ¡ DC6&8¦¥�k9;Ác�VC�Ð;F�Cgi>É>qnN;
k9<�nC;=BÉc!k�8!e�>qnN;�k982AC6&<F;=k@grVXc!�C�Cgr>9ga82Vp>98�D(;¹c�DC`r;t>q8U:&ACk�>@k&�(;=<Fgie�Wp>qnC;=B 1 IxnN;¹;=�Cgr>9gaVClvefANVC<=>9ga82VJK
c�`agi>dW¾n_c�k�>98ÚD(;p�N698¦u/ga�C;=�$c!V�W�¥Lc W ¡ c�kvgr>vgak�VN;F<F;=k9k9c�6&WËef826Ê<F6&; c!>9gaVClÂ>9nC;pk9<�nN;FBocÚef8�6vk982AN69<F;=k
¥�nC;F6&;¹>9nC;\k9<�nC;=BÉc�< c!VCVC8�>�D*;�l2;FVC;=6qc!>9;F�§c�AN>q8�BÉc!>9ga<Fc�`a`iW 1

TUVRW½]\[§ù¾k9<�nC;=BÉc�;F�Ngr>q8�6�c�VC�åê!8�6¬]\[§ù�k&<�nC;FBoc�DC698¦¥�k9;=6�< c�VØD(;\ACk&;F�Ò>q8��C6&8~u/gr�C;\k9AC<�n§c
efACVC<�>qga8�V_c�`agi>dW 1 ùbgak�>qgrVCl2k,8�e_c u!c�gr` c�DC`r;�>q8/82`rkb< c�VÊD(;7ef82ACVN�vc!> î�íJíJ÷-d ;&; k'k&k>*
k 3 *{ïSõ&[ ; "�#.$ ;�U ��î'ì�ëMø826 î�íJí%÷Ad ;&; ð�(�õXì�� í'ïIõ&s\*¯[�ï�ï�[�)8ì8*J�%ï�ë ;
X ï ÷ ; ��ï�ë�÷Jó�í�ìJõ�� ; ^'øIí�ø&Ê ~ ïSõ8ëMøIí�� ; #�ø8õ&oJóJ÷�Ê�$�ø�,�[8ó'ø�[�ì�� ;
"�#�$ ;!X ïJï')'� ;!Z ð�(�í'ïSõ�� ;�U ��î�ìSë'ø&ÊJø�,Xð.Ê�^ X ^ ; 1

´hg|f ��w³ps�'r±� kàyUt�yËÈ��'w çÆ��vjq��
GdVvc��N�Cgr>9ga82V ¡ gi>b¥�ga`a`�D(;�ACk9;�efAC`�ef826b>qnC;�ACk9;=6�826�c��NBogrVCgak�>q6qc.>q826�>98@DN698¦¥�k9;�>qnC;��_c!>qc@gaV\>qnN;Ìk&82AC69<=;Fk 1
GdV$;=k9k&;FVC<=; ¡ >qnCgrkm69;�ef;F69k�>q8Áu/ga;�¥�gaVClÁ>qnC;Ò6&;Fk9AN`r>�8�eU¥�69c��C�*;F6�;�hJ;=<FAN>9ga82VCk ¡ c�VC�$gakv>9nC;F6&;=ef826&;XgrV
D(;�>d¥L;=;FVØ>qnC;\�C;=k9gal�VJKÌc�VC�Ø69ACV/K^>qgrBo;Uk&W/k&>9;FB 1 GdVØ�_c�6�>qgr<FAC`ac�6 ¡ gre�ACk9;=�§�CAN69gaVNl�>9nC;\�C;Fk&gal2VÒ�CnCc�k9; ¡
gr>Uc�VR>qgr<Fga�Cc!>q;=k@k&82Bo;¹69ANVJK^>9gaB�;¹efACVN<=>qgr82V_c�`rgr>dW/6�;�hJ;=<FAN>9gaVClp¥�69c��C�*;F69kã7 ¡ c�VC�Âgie7ACk9;=�Úc!>U69ACVJK">qgrBo;
gr>L�C698¦u/ga�C;=kx�Cga6&;F<�>�c�<F<=;Fk9kx>98v>qnC;�k&82AC69<=;Fk ¡ ¥�nCga<�nÒgakL<F82VCk&ga�C;=69;=�Ò>98mD(;\cv�N;Fk9grl2VJK">qgaB�;U�N69gru/gr`a;Fl�; 1

HJAC<�nËcÒef; c!>9AC69;�n_c�k¹VC8�>ÊD(;=;FVÅ;%hJ�C`agr<Fgr>9`rW§D(;=;FVÅgrVC<F`rAC�C;F�¾gaVÁ>qnN;ÉGP?UY�Z\[XG^] c�69<�nCgi>q;=<=>qAN69; ¡
DCAN>x;�u2;=VØ>9nC82ACl2n½gi>¬DC`rAC69kÌ>qnC;t�N;Fk9grl2VJK�c!VC�½69ACV/K^>qgrBo;�k9;=�_c�69c!>qgr82V ¡ �N698¦u/ga�CgrVClvgr>Ì¥L8�AC`a�½grBo�C`iWoc
>q6&AC;\D(;=VC;=�C>�ef826x�N;Fk9grl2VC;=69k ¡ c�`r`a8¦¥�gaVNl�ef826¬u!c�`agr�_c!>9ga82Vo826��C;FDCANl2l2gaVNl 1

TUVRWÒ]\[§ùÅDC6&8¦¥�k9;F6&kU<Fc�V§D*;\;FB��C`a8¦W2;=�X>98o�C6&8¦uJgr�C;¹k9AC<�n§efANVC<=>9ga82V_c!`agr>9ga;=k ¡ `rgak�>qgaVNl2kx8�e7c u!c�gr`iK
c�DC`r;�>q8/82`akÂef8�6§]\[§ùáDC698¦¥�k9grVCl+< c�V D*;Åef82ACVC� c!> î�íJíJ÷-d ;&; ð�( õXì�� íMïSõ&s\*¯['ïJï�[�)8ì?*��%ï ë ;!X ï ÷ ;
��ï ë�÷Jó�í�ì%õ�� ; ^�ø8í�ø&Ê ~ ïIõIë'øIí�� ; #�ø8õ'o%óJ÷�Ê�$Xø�,�[%ó�ø�[�ì�� ; "�#�$ ;�X ï�ï&).� ;
} õ'ï!k��Iì%õ�� ; 8�6 î�í�í%÷-d ;&; k&k&k>*
k�ð&_�)+*��%ï ë ;�U ïSôJí&k�ø8õXì ; "�#.$ ; òXõ�ï!k��Iì8õ��+*Lî�í%ë�) 1

Ì ) _ Ö/]=þ^_ þ�üpý+`¹ý21Fû�ü ×Ø./1�,Âþs]�1 üÂþ�ÿ
TUk7ef826�>dW/�*;Fk�8�e(¥�69c��C�*;F6&kLc�VN��k&AC�C�*826&>9;F�o6qc ¥��_c.>�ctef8269Boc!>9k ¡ VC8�>�;�u2;=6&W��*82k9k&gaDC`r;x<F82BvDNgaV_c!>9ga82V
VC;F;=�Ck7>q8�D*;¬gaB��C`r;FB�;FVR>q;=� 1 GdV��_c!6&>qgr<FAC`ac�6 ¡ ¥Ì;c�����ã�;¦��;�L>qnC;¬�*82k&k9gaDNga`agi>dW\8�eå¥�6qc��N�CgaVCl¹Z\Z�s�jx[ÂH/k
DCAN>Ø82VC`iW+�L8/�C;Ú¥�6qc��N�(;=69kXc�kÒ�C;Fk&<F69grD(;=�äc!D(8¦u2;¾B�gal2nR>½D*;Ák9AC�C�*826�>q;F��gaV�>9nCgak½<Fc�k9;�c�VC���u�
�;���u�e�ã�e�x�·¢^¢O«ÎÍÜÙV¸aË2��²�²����e�L���I²�² ©Q¤e�¨Ë2���e�%�'��Ì 1
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ÏNgji kàyUt�y m·�'ycqs��oª���
�+nCga`r;�¥�6qc!�C�(;=69k¹c�6&;mk9�*;F<Fgi�_;F�Á>q8Ò�C6&8J�NAC<F;�G�HNs�Y��_c!>qc ¡ >qnN;mGdV�>9;F6&V_c�`�s�c!>qcÒH/>q826&;�6�GPs\H�7@¥�gr`a`
;�hJ�*;F<=>¹G&GPs�Y+�Cc!>�c 1 HJ8 ¡ gaVÚl2;=VC;F69c�`�>qnNgak�gaB��C`rga;Fk�>qn_c.>¹cÒ�Cc!>�cp>q69c�VCk�ef8269Boc!>qgr82V§ef6&82B G�HNs�Y�>98
G9GPs�YËgakxVN;F<F;=k9k9c�6&W 1 GdVC�N;F;F� ¡ grVØHJ;F<�>qga8�VXô 1 Ov¥L;¹n_c u2;\�C;=k9<=69gaD*;F�XBo;�>qnC8/�Ck¬ef826�c!<�nCga;�uJgrVClm>qnCgrk 1

T �_6&k&> ¡ V_caÐ Ñiu2;@c��C�C6&8Rc�<�nÉ¥�gr`a`_>qnC;=69;�ef8269;Uc�`r¥Lc WJkÌgaVRu28���;U>9nCgak�>q69c�VCk&ef8�69Boc!>qgr82V 1 K@8¦¥L;�u2;=6 ¡ >qnN;
G9GPs�YÂgrk�;Fk&k9;FVR>9g c�`r`rW¹>qnC;�69;=` c!>9ga82VCc�`��_c!>�ctef826&BÉc.> ¡ c!VC��c�`ak&8^3/AN;F6&W�¥�6qc��C�*;F6&k�c�69;xACk&A_c�`r`rWÊ�C;=�_VN;F�
82VÚ69;=` c!>9ga82VCc�`��Cc!>�c 1 GdVÚ>qnCgrk��_c�6�>qga<=AC` c!6Uk9;�>9>9gaVCl ¡ gr>�grkt;=u/ga�N;FVR>�>qn_c.>�>qnC;v>96qc�VCk�ef8269Boc!>9ga82V§ef6&82B
69;=` c!>9ga82V_c!`�ef8269Boc!>�>q8pG�HNs�YÐc�VC�Â>qnN;FVÚD_c�<��Ò>q8É69;F`ac!>qgr82V_c�`bef826&BÉc.>U�C6&8J�NAC<F;=kt69;=�CACVC�_c!V�>\G�HJs�Y
�_c!>qc 1 G^e(>qnC;x¥�6qc!�C�(;=69k�c�`r`a8¦¥�k�ef8267�C82grVCl�k98 ¡ >9nC;��C698/�CAC<�>qgr82V�8�e�G�HJs�YÁ�Cc!>�c�k9nN82AC`a��D*;�k&��ga�C�*;F� ¡
W/ga;F`r�CgaVNl��Cga6&;F<=>9`rW�69;F`ac!>qgr82V_c�`JG9GPs�YÚ�_c!>qc 1 K�8~¥Ì;=u�;F6 ¡ gr>�grk7k&>9ga`a`NVC;F<=;Fk9k9c�6&W�>98Ê�C6&8J�NAC<F;�G�HNs�YÁ�_c!>qc
gre7VN;F;F�N;F�¾c�VC�Â>9nC;vG�HNs�YÐk&<�nC;FBocp�C;��_VCgr>9ga82VXBvACk�>\c�`r¥Lc W/ktD(;�c u�c!ga` c!DC`a; ¡ c!kU>qnCgrkUgrk@>qnN;vACk9;=69á k
u/ga;=¥�8�e�>qnC;�k982AN69<F;��_c.>�c 1 ��;�¥�gr`a`�>9nC;F6&;=ef826&;�69;=ef;=6�>q8Ò>qnCgrkt>q;F<�nNVCg?3�AC;Éc�k�ÍN©ª����¦;¦e����û§8�6=­±�`Ò9©
�ª¸�«�Ó �:�e�u�e�{�I�L����� 1

Mapping

DAT Layer
Data Sources
Heterogeneous

Raw Data Formats INFOMIX Source Data Format Internal Integration Data
Format (IIDF)(ISDF)

. . .

User

Integration Layer

Wrappers

Bypassing

Y�gal2AC6&;\QJE�jÌW/�_c!k9k9grVCloc�VC�Xù�cS"=W½G�HNs�Y ÷�;FVC;=6qc!>9ga82V 1

?@8�>9;É>qn_c.>mVC8�>m8�VC`rW@3�AC;F6�W�¥�6qc!�C�(;=69k�c�6&;p< c!VC�Cga�Cc!>q;=kvef826�DRW/�_c�k&k9gaVNlÁ>9;F<�nCVNg?3�AC;Fk 1 G^e�>qnN;
¥�6qc��N�(;=69k¬�*;F6&Bogi>�>9nCgak ¡ 69c¦¥+�Cc!>�c�<=82AC`r�pD(;@BÉc!�C�(;=�É>q8ÊG9GPs�Y��Nga69;=<=>9`rW ¡ 6qc.>qnC;=6Ì>qnCc�Vp�C6&8J�CAN<FgaVNl
G�HNs�Y+c�k\c�VÁgaVR>9;F69B�;F�Ng c!>9;vk&>9;F� 1 GdV¾;Fk&k9;FVN<F;o>9nCgakt¥Ì82AC`r�ÁBo;Fc�VÚ>q8½�CACk&n�>9nC;m�_c!>qcÒ<=82VRu2;=69k9gr82V
ef6982B D*;=>d¥Ì;F;=VØ>9nC;U��6qc��C�*;F6¬£�hJ;=<FAN>9826�c�VC�½GPs\HÉgrV�>98�>qnN;U¥�6qc��N�(;=69k¨6�<�e 1 Y�gal�AC69;@O%7 1 K�8¦¥L;�u2;F6 ¡
c�`ak&8ÅgaV�>9nCgakÉ< c�k&;Â>qnC;Ú<=82696&;Fk9�*82VC�NgaVCl�G�HNs�Y��Cc!>�cÅBvANk&>ÒD*;Ú�C698/�CAC<Fc�DC`a;§AC�(8�V�69;93�AC;=k&> 1 GdV
>qnC;Øk9;�>9>9gaVCl¾8�e�Y�gal2AC6&;½ô ¡ DRW/�_c�k&k9grVCl�<Fc�VÐD*;½uJgrk9A_c!`ag?"=;F�$c�k�gaV$Y�gal�AC69;ØQ 1 K@;=69; ¡ gr>�D*;F<F8�Bo;=k
;=u/ga�N;FVR>L>9n_c!>xc¹DCga�Nga69;=<=>9ga82V_c!`_BÉc��N�CgaVCl¹D*;=>d¥Ì;F;FV½G�HJs�Y�c�VC�ÉG9GPs�Y�l�A_c�6qc!V�>9;F;=kÌ>qnCc!>¬G�HNs�Y¾�_c!>qc
< c�VÂc�`r¥Lc WJk@D(;Ê�C698/�CAC<=;F�Âef6&82B G9GPs�Y �_c!>�coAC�(8�V§69;T3�AC;Fk�> ¡ 69c!>qnC;=6@>9n_c�VÂn_c u/gaVNlÉ>q8ogaVRu282�!;�>qnN;
¥�6qc��N�(;=6�grVÒ8269�C;=6¬>q8��C698/�CAC<=;\G�HNs�YË�_c!>�c 1

ÏNg|f Å yUt����Mvxyczjv@Ô±yUt�vjwOq ycqs�Èåæy2r��^vjq��
�+gr>9nÉ69;=k9�*;F<�>L>q8¹>qnC;@�_c!>qcÊ;�hJ�C`rga<=gr>q`iWvBoc�V_c�l�;F�ÉDRWocÊ�Cc!>�c¹gaVR>q;=l26qc!>9ga82V�k�WJk�>q;=B ¡ gr>Ìgak�gaVol2;FVC;=6qc�`
�(8�k9k9grDC`a;m>98Xef82`r`a8¦¥�>d¥Ì8Â�Cg54�;=69;FVR>�c��C�C6&8Rc�<�nC;=k ¡ <Fc�`a`r;F�Þ¶·�I�x�e�ª���I² �ÕÒ���Ì�c!VC�½¹����ª�����I² 1 GdV�>9nC;ÉBoc.K
>q;=69g c!`ag?"=;F�¾c��C�N698Rc�<�n ¡ >9nC;ok�W/k&>q;=B <=82B��CAN>q;=k¹>9nC;�;�h/>q;=VCk9gr82VCk�8!eL>qnN;ok�>q69AN<=>qAN69;Fk�gaVÁ>qnC;�l2`a8�D_c�`
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k9<�nC;=BÉc¾DRW�69;F�N`aga<Fc!>qgrVClÂ>qnN;X�_c.>�cÁc!>�>qnC;Øk98�AC69<=;Fk 1 GdV$>qnN;Òu/gr6&>qACc�`�c��C�C6&8Rc�<�n ¡ �_c!>qc¾6&;Fk9gr�CgaVNl
c!>¹>qnC;ok982AC6&<F;=kvc�6&;pc�<=<F;Fk&k9;=�Ë�CAC69grVClV3�AC;=6&W��C698/<F;=k9k&gaVCl ¡ DCAN>Ê>qnC;�W�c!69;ÉVN8�>�6&;F�C`rga<Fc!>q;=��grV�>qnN;
gaVR>q;=l26qc.>qga8�V½k&W/k&>9;FB 1

IxnC;ÚBÉc.>q;F6&g c�`rg?"=;F� c��C�C6&8Rc�<�n�>98Å�_c!>qcÅgaVR>q;=l26qc!>9ga82V gak�>qnC;§Bo82k�>p<=`a82k&;F`rW 6&;F` c.>q;F��>98Æ«��I���
���I�ã�;ü'���%¦e����û«� 0 w ¡ �N¡ M øN¡ w ¡Ì0 S �"1 GdV�>qnCgrk�<=82VR>q;�h/> ¡ �Cc!>�c§grVR>q;Fl�6qc!>9ga82V�c�<=>9gru/gr>9ga;=k�c�6&;É6&;F`a;�u!c�VR>
ef826L>9nC;\gaVCgi>qg c!`*`r8Rc��CgrVClvc!VC�½ef826¬>qnC;�6&;=ef6&;Fk9nNgaVCl�8�e�>qnC;t��c�6&;FnC82ANk9; ¡ DNAN>�VC8�>��Cgr69;=<=>q`iWÉef826³3/AN;F6&W
�C698/<F;=k9k&gaVCl 1 ZtDRu/ga82ANk9`rW ¡ Boc�grV�>9;FV_c!VC<F;@8�eb69;=�C`agr< c!>9;F�o�_c!>�c�c�lRc�grVCk&>ÌAC�*�_c!>q;=kL>q8¹>qnC;Uk982AC6&<F;=k¬gakLc
<F;=V�>96qc�`�c�k9�*;F<�>�gaVÉ>9nCgak¬<=82VR>q;%hJ> ¡ c�VC�p>9nC;�;T4(;F<�>qgiu2;FVN;Fk9k�8�e,Boc�gaVR>9;FV_c�VN<F;�cS4(;F<�>qk¬>9gaB�;F`agrVC;Fk&kLc!VC�
c u�c!ga` c!DCga`rgr>dW�8�e��Cc!>�c 1 T V_c%Ð Ñru2;\¥Lc¦WÒ>98o�C;Fc�`,¥�gr>qnÒ>qnNgak��C698�DC`a;=B gakx>q8o69;F<=82B��CAN>q;¹Boc!>q;=69g c!`ag?"=;F�
�_c!>qct;FVR>qgr69;F`iW�ef6&82B k&<F69c!>q<�n�gaVv>9nC;x�C69;=k9;=VC<F;�8�e(<�n_c�VCl2;=k�c!>�>qnN;xk982AC6&<F;=k 1 IxnCgrk7gak�;%hN�*;FVNk9gru�;Uc!VC�
BÉc!��;Fk7ef6&;93�AC;FVR>Ì69;�ef69;Fk&nCgaVNlÊgrBo�C69c�<=>9ga<Fc�` 1 IxnC;�k&>9AC�NW�8�e*>qnN;�Boc!>9;F69gac�`ag#"F;=�v�_c!>qc\Boc�V_c!l2;FB�;FVR>�gak
c�VØc�<=>9gru�;�69;Fk&; c�6&<�nX>982�Cga<@>qn_c!>�grkx<F82VN<F;F6&VC;F�Ò¥�gr>9nÒD(8�>9n½>qnC;��C6&82DC`r;FB 8!e�<�nC8/82k&gaVClv>9nC;\�_c!>�cv>98
D(;�Boc!>q;=69g c!`ag?"=;F�vgrVR>q8\>qnC;�l2`a8�D_c�`Ck&<�nC;FBoc ¡ c!VC�o6&;F�CAN<FgaVNlÊ>qnN;@8¦u2;=69nC;Fc��pgrV�>9nC;@6&;�K^<F82B��CAN>qc!>qgr82V 1
K@8¦¥Ì;=u2;=6 ¡ c�V$gaVJK^�C;F�N>9nÐc!V_c�`rW/k&gak�8�et>9nCgak��C6&82DC`a;=B gak�82AN>9k9gr�C;Ø>9nC;Øk9<F8��(;X8�eU>9nCgak�69;=�(826�>V6�k9;=;
� O 0�¡b0 ô ¡ ô � 7 1

GP?UY�Z\[XG^] ef82`a`r8~¥�k�>qnC;vu/gr6&>qACc�`�c��N�C698Rc!<�n¾>98½�_c!>�cpgrVR>q;Fl�6qc!>9ga82V ¡ gaV§¥�nCgr<�n�k&82AC6&<F;Fk¹c�6&;�c�<�K
<F;=k9k9;=�X8�Vp>qnC;�dNW ¡ g 1 ; 1r¡ ; c�<�n½>qgrBo;UcvACk9;=6h3�AC;F6�WpgakÌ�(8�k9;F�½>98v>qnC;tk�W/k&>q;=B ¡ k&gaVC<=;tgr>L�C698¦u/ga�N;Fk¬>qnN;
ACk9;=6�82VN`rWÁ¥�gr>9nÅcØu/gr6&>qACc�`Ìl�`a82D_c!`7k9<�nC;=BÉc ¡ ¥�nC82k9;É;�h/>q;=VCk9gr82VËgak¹VC8�>Êk&>98269;=�ËgaVÅcXs�c!>�cÒ�Åc!69;�K
nC82ACk&;�826�k9grBogr` c�6 1 H/>9ga`r` ¡ gi>�gak��*82k&k9gaDN`a;mc�VN� ¡ gaVÚe�c�<=> ¡ ;=u�;FV�`rga�!;F`rWØ>qnCc!>¹c!>\69ANV¾>9gaB�;�>qnC;mk9c�B�;
k982AN69<F;=k¬¥�ga`r`(D*;�c�<=<F;Fk&k9;=�XgrVp;93�A_c�`�826Lk&gaB�ga` c!6�¥Lc W/k¬ef69;93�AC;=VR>q`rWo¥�nC;FVÒ�C6&8J<=;Fk&k9gaVNl�ANk9;F6³3/AN;F69gr;Fk 1
GdVX>9nC;Êk&;=>&>qgaVNlÉ�C;=k9<F6&gaD*;F�Xk98oe�c!6 ¡ >qnCgrk�¥Ì82AC`r�X;=VR>�c�gr`,¥�69c��C�*;F6�gaVRu28/< c.>qga8�VCk@;Fc�<�nX>9gaB�;¹c�k&82AC69<=;
gak�c�<=<F;=k9k9;=� ¡ �(82k&k9grDC`rWÉ69;F�*; c.>qgaVNl�<=82B��CAN>�c.>qga8�VCk¬8�e�>9;FV 1

G^>Ê¥Ì82AC`r�¾>9nC;F6&;=ef826&;ÉD*;�VCc!>qAC69c�`7>q8Ø�C698¦u/ga�N;oB�; c�VNkÊgrV�826&�C;F6�>98Âc�k&k9gaB�ga`ac!>q;Ê>qnC;�u/ga6&>9A_c�`�>98
>qnC;�Boc!>q;=69gac�`ag#"F;F�Âc��C�C6&8Rc�<�n ¡ DCAN>\¥�gi>qnC82AJ>\n_c uJgrVCl½>q8Ò�C;Fc�`�¥�gr>9n��C6&82DC`r;FB�k�c�69grk9grVClpef6982B gr>�grV
>qnC;UgaVR>q;=l26qc!>9ga82Voef6qc�B�;=¥Ì8269���C6&82�(;=6 1 HJAN<�nXB�; c�VNkL¥L8�AC`a�½D*;�< c�<�nNgaVClv>9;F<�nCVCg#3�AC;Fk ¡ gaVp¥�nCgr<�nÒc�V
gaVR>q;=69B�;F�Cgac!>q;Êk&>9826qc�l�;-6f>9nC;m< c�<�nN;�7tnC82`r�Ckt69;=k9AC`i>qkt8!eÌ�N69;=u/gr82ACkt¥�6qc!�C�(;=6�;�hJ;F<=AN>qgr82VCk¹c�VC�Â>qc���;=k
�_c!>qcÁef6&82B >9nCgak�gaVR>9;F69B�;F�Ng c!>9;½k&>q8�6qc�l2;½¥�nC;=V$>9nC;Xk9c�B�;Ø8�6mk9gaB�ga`ac�6�k&82AC6&<F;Xc�<F<=;Fk9kon_c�km>q8¾D*;
�C698/<F;=k9k&;F�Âc!lRc�gaV 1

�¬c�<�nCgaVNlÉ>q;=<�nCVCg?3�AC;=kt¥L8�69�Ò>q6qc!VCk9�_c!69;FVR>9`rW ¡ g 1 ; 1 >qnN;�<F8�VC<F;=�N>qA_c!`�k&W/k&>9;FB D(;=n_c u/ga826@�C8J;=kUVC8!>
<�n_c�VCl�;�DRWX>qnC;=ga6\c��C�Ngr>qgr82V ¡ 82VC`rWX�*;F6&ef8�69Boc�VC<F;mgrk�cS4(;F<�>q;F� 1 GdVÚ>qnCgrkt¥¬c W ¡ >9nC;mgaVR>q;=l26qc.>qga8�V§ef826�K
BÉc!`agak&Bõgak�69;=`agr;=u2;=�vef6982B{n_c u/gaVNl@>q8U�C; c�`/¥�gr>9n�Boc!>q;=69g c!`ag?"Fc!>qgr82V�gak&k9AC;=k ¡ DNAN>7gr>9k��*;F6�ef8269Boc�VC<=;L<Fc�V
k&>9ga`a`_D*;FVN;=�C>¬ef6&82B >q69c�VCk9�Cc�69;=V�>¬BÉc!>9;F6&g c�`rg?" c.>qga8�V 1 ��;@�(8�gaVR>L8�AN>L>9n_c!>¬k&AC<�n½B�;=>qnN8J�CkLc�69;�>qnC;=69;%K
ef8269;Ê>q8ÒD(;m6&;FlRc!69�C;=��c!kQ�;���L��¶R�ÕÒ��I��������¦�c�VC�¾c�6&;�>qnN;F69;�ef8269;�VC8!>�8�e�gaB�Bo;=�Cg c.>q;�grBo�*826�>�c�VC<=;Êef826
>qnC;U�C698�>98�>dW/�(; 1 K@8¦¥L;�u2;=6 ¡ >qnN;tk&W/k&>9;FB �N;Fk9grl2V½k9nN82AC`a�½grVC<F8�69�*826qc!>9;@>9nC;t�*82k9k&gaDCgr`agr>dW�8!e,�C`aACl�l2gaVCl
gaVÒk9AN<�n§< c!<�nCgaVCl�B�8J�NAC`a;=k 1

�L82VC<F;=69VCgrVClÉ>9nC;b3�AC;Fk�>qgr82V§¥�nC;=69;m;�hNc�<�>q`iWXk&AC<�n¾cÉ< c!<�nCgaVClÉBo8/�CAC`r;¹k&nC82AC`r�ÂD*;�`a8/< c.>q;F� ¡ ¥Ì;
VC8�>9;o>qnCc!>Ê¥�nNga`a;�G�HNs�YägrkÊB�826&;Éc�á `a8�l2ga<Fc�`�á��Cc!>�cÒef8269Boc!>¹ACk9;=�Åef826¹k9�*;F<Fgie�W/gaVClÂk&<�nC;FBoc!>qc ¡ >qnN;
gaB��(8�6&>�c!V�>�ef8�69Boc!>\ef826�c!<=>qACc�`a`iWÚ�C698¦u/ga�NgaVClX�_c!>�cØgaV¾k&>98269;=�Åef8269BÇ>98§8�>9nC;F6¹k&W/k&>9;FB ` c W2;=69kÊu/gac
>qnC;�GPs\Hmgak7>qnC;�G&GPs�Y ¡ ;Fk&�(;=<Fg c!`a`rW�k9grVC<F;�>qnC;�G�HNs�YÚ< c!VÉD*;�<&DRW/�_c�k&k9;=��>vDRW�c��C�C`iW/gaVCl�<&`acI"=WmG�HJs�Y
l2;FVN;F6qc.>qga8�V�>�c�k�82AN>9`agaVN;F�½gaVXHJ;=<=>9ga82VØw 1i021 K@;=VC<F; ¡ >qnC;\< c!<�nCgaVCl�B�8J�NAC`a;tk&nC82AC`r�XnCc�VC�C`r;��_c!>�cmgrV
G9GPs�Y�c�VC�Òk&nC82AC`r�XD*;\`a8/< c!>9;F�½gaV½>9nC;���69c��C�*;F6�£�hN;=<FAN>9826@c!>�gr>9kxgaVR>q;=6&e�c�<=;\¥�gi>qn½>qnN;¹GPs\H 1

TË< c�<�nC;�< c!V¹D*;7�C`rACl2l2;=�¹grVR>q8¬>qnN;�s�T7I�` c W2;=6,c�k�ef82`a`r8¦¥�kFE��+nC;=VC;=u�;F6,>qnC;7��6qc��N�(;=6,£�hJ;=<FAN>9826
6�<�e 1 Y�gal�AC69;�O87L69;F<=;Fgiu2;Fk@cR3�AC;F6�W ¡ gr>¬<�nC;F<���k@¥�nN;=>qnN;F6@c�Boc!>9;F69gac�`ag#"F;=�ou/ga;�¥õ8�e�;�hNc�<�>q`iWp>qnC;�k9c�B�;
3�AC;F6�WÒgak�k&>98269;=�XgrVÒ>9nC;¹< c�<�nC; 1 G^e�k98 ¡ gi>�ACk9;=k�>9nC;ÊBoc!>9;F69gac�`ag#"F;=�p�_c!>qc�c!VC�X�N8J;=k@VC8!>�gaVRu282�!;vc�VRW
¥�6qc��N�(;=6 1 IxnN;���69c��C�*;F6U£�hJ;=<FAN>9826�< c�VÂc�`ak&8É<�nC;=<��§¥�nC;=>9nC;F6tcÉBo8�69;¹l2;FVC;=6qc�` 3�AC;F6�W§grkUk&>98269;=�
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gaV�>qnC;�< c�<�nN;�c�VC�p6&;=>969ga;�u2;�>qnC;@�_c!>�c¹DRWÉ;%hN;=<FAN>9gaVClvc¹>q6&gaB�BogrVCl^3�AC;F6�WÉ8¦u�;F6Ì>9nC;Uk�>q826&;F�pu/ga;�¥ 1 G^e
VC8�>9nCgaVCl�Boc!>9<�nC;Fk�gaVv>9nC;�< c�<�nC; ¡ >9nC;�k&>qc�VC�_c�6&��¥�69c��C�*;F6�gaVRu�8J<Fc!>qgr82Vmgak�gaVNgr>qgac!>q;=� 1 IxnC;�69;�>q69gr;=u�;F�
�_c!>qct< c�V�D*;xk&>q8�69;F��gaVv>9nC;x< c!<�nC;>HÊgreå>qnC;x<Fc�<�nC;�< c!�_c�<Fgi>dWvgrk�;�hJ<F;=;F�C;=� ¡ 8�VC;x8�e*k9;�u2;F69c�`åk&>qc�VC�_c�6&�
69;=�C` c�<=;FB�;FVR>�k&>96qc!>9;Fl2gr;Fk:6�`rga��;+¼c�ã¦e�ÖÀ�����À×¼c�ã¦e�ØÀ�������826N²?����¦e�ÖÀ �ª�;� T �'�e�'��² ©�À��%¦���Ì�;�>q< 1 7v< c!VoD*;�c��C82�N>9;F� 1

��;\l2giu2;�>qnC;�ef82`r`a8¦¥�gaVNlvgaB��C`a;=Bo;=VR>�c!>9ga82Vol2ACga�N;F`agrVC;FkÌ¥�gr>qnÒ6&;Fk9�*;F<�>@>98o<Fc�<�nCgrVClCE
â �¬c�<�nCgrVCl�BvACk�>@D*;�>q69c�VCk9�Cc�69;=V�> 1
â ¢@k&;\k9gaB��C`r; ¡ �N698¦u2;=� ¡ c�VC�Ø69; c!�Cga`iW½c u!c�ga`ac�DC`a;�>q;=<�nCVCg?3�AC;=k 1
â HJ82B�;�8�eL>9nC;�>q8/82`ak�¥�nCgr<�n�¥�ga`r`�D*;ogrVC<F826&�(8�6qc!>9;F��c�k¹¥�69c��C�*;F6&kÊ8I4(;F6\>qnN;Fga6\8¦¥�V�<Fc�<�nCgrVCl

�*82k9k&gaDCgr`agr>9ga;=k 1 IxnC;Fk&;�k9nN82AC`a�ÒD*;\;�hJ�C`a8�gr>q;=�½¥�nC;FVC;�u2;=6U�*82k9k&gaDC`r; 1

ÏNg�º Ä ÄFÙ�wO��t�yczWoªwä� vj¿ è^zj��¿¾� q³t�v{q��¾t'�s��k!lnm zxy±}³���
Z\Z\5�826&>qc�`�gaktco�C` c!>&ef8269B ef8�6UgaVJef8269Boc!>qgr82VØBÉc�VCc�l2;FB�;FVR>Uc��C�C`rga<Fc!>qgr82VX�N;=u2;=`a82�NBo;=V�> 1 Ixn�ACk ¡ c!>
>qnC;Lk&W/k&>9;FB�`r;=u�;F` ¡ GP?UY�Z\[XG^]�¥�gr`a`�D(;L69; c!`ag?"=;F��c�k7c�Vmc!�C�C`agr< c!>9ga82V¹DCACgr`r>�82V�>982�v8�e_>9nC;xZ\Z�5�826�>�c�`
�C` c.>9ef826&B 1 TUkÌk9AC<�n ¡ c�Vp8/8!KPc�VCc�`rW/k9grk�¥�ga`r`*D*;�< c�6&69ga;=�p82AN> ¡ c!kÌACk&A_c�`*ef826¬Z\Z�5�8�6&>�c!`(c!�C�C`agr< c!>9ga82VNk 1

IxnC;Ú69;=k9AC`i>p8�e�>9nC;Úc�V_c!`rW/k9grkÉgakÉc�k9<�nN;FBoc�ef826o>9nC;§efAC`r`Uc��N�C`agr< c!>9ga82V �C82Boc�gaV$gaV >q;F6&BokÉ8�e
Z\Z\5�826&>qc�`�<F` c!k9k9;=k 1 K�;FVC<=; ¡ c!`r>qnN82ACl2nÂZ¹Z�5�826&>qc�`�8�D/:&;F<�>qkt<=82VCk9grk&>�8!e7<F82VR>9;FVR>\�C`aANkUB�;=>�c~Kd�_c!>qc ¡
gr>LVC;F;=�XVC8!>xD(;t>9nC;�< c!k9;t>qnCc!>x;=u�;F6�Wná4`r82l2ga<Fc�`åk982AN69<F;Sá_gak¬6&;Td_;=<=>9;F�ØgaVÒcvk9grVCl2`r;�Z\Z�5�826�>�c�`�8�D/:&;F<�>
¥�gr>9nÂgr>9kUk9<�nN;FBoc ¡ ��gaVC�Â8!eÌ69c ¥ �Cc!>�coef8�69Boc!> ¡ ;=>9< 1 c�ktB�;=>qc.Kd�_c.>�cÉc!VC�Úgr>9kU�_c!>qcpc�kt<=82VR>q;=V�> 1 G^>
BÉc WÚ¥Ì;F`r`LD*;o>qnCc!> ¡ gaV�>9nC;ÉgrBo�N`a;FB�;FVR>qc!>qgr82V ¡ c�á `a82l2gr< c�`�k982AC6&<F;Sá�gakÊgaVR>q;=69V_c!`a`rWÂ69;F�N69;Fk&;FVR>q;=��D�W
k9;�u2;F69c�`�Z\Z\5�826&>qc�`b82D/:&;=<=>9k 1

GdVäH/;F<=>9ga82V+w 1 ô�cË�C6&;F`agrBogrV_c�6�W ¢t[§ù{Bo8/�C;=`U8�e\>qnN;Ás�T7I ` c W2;=6½gakpl�gru2;=V ¡ ¥�nCga<�n+k9;=6&u�;Fk
c�kÊcØ�_6&k&>v6&;F<=82BoB�;FVN�_c!>qgr82VÁef826ÊgrBo�N`a;FB�;FVR>qc!>qgr82VÂ¥�gr>9nCgaV�Z\Z\5�826&>qc�` 1 IxnNgak¹Bo8/�C;F`�grkÊk&ACD/:&;F<�>
>q8�efAC6&>9nC;F6�69;�uJgr;=¥�k ¡ �Cgrk9<FANk9k9gr82VCkUc�VC�§grBo�N698¦u2;=Bo;=V�>9k�¥�gi>qnCgrVØ>9nC;�GP?@Y�Z¹[ØG^] <F8�VCk9826�>qgrACB ¡ c!VC�¤ Z�s�TU?õgaVÒ�_c�6�>qgr<FAC`ac�6 1 �+gi>qnÒ69;=k9�*;F<�>@>98�>9nCgakx8/8!Kdc�V_c�`iWJk&gakL¥Ì;\VC8�>9;\>9n_c!>FE

â �LAC6&69;FVR>9`rW ¡ gaVCnC;=69gi>�c�VC<=;ÉgrkÊVC8!>vk9AN�C�(8�6&>q;=�ÅgaVËZ¹Z�5�826&>qc�` 1 IxnC;É¥Lc W�grVCnC;=69gr>qc�VC<=;ogrkÊgrB�K
�C`r;FB�;FVR>q;=�§c!>x>9nC;\Bo8�Bo;=V�>�ANk9;FkUcm�_c�6&>9ga<=AC` c�6Ì>dWJ�*;\�_;F`r�Xc!VC�X�N;F�*;FVC�CgrVCl�82VXgi>qk¬u!c�`rAC;¹c
�*82gaVR>q;=6xgakxgrV�>9;F6&�C69;�>q;F�Xc�k�cm�(8�gaVR>q;=6¬>q8�c��Cc�6&>9ga<FAN` c�6Ì�_c!>�c�k&>969AC<�>qAC6&; 1

â �¬c�6&;ØVN;F;F�Nk�>98�D*;½>�c��!;FV�EØIxnC;Òkqc�B�;Ò;�h/>q;=69V_c!`�k&82AC6&<F;ØBÉc WÅD*;Øc�<F<=;Fk&k9;F�ÐD�W��Ng#4(;F69;=VR>
¥�6qc!�C�(;=69k 1

â IxnC;ÂGP?@Y�Z¹[ØG^] Bo;�>�c.K^�_c!>�c¾69;=�(82k&gr>9826&W�¥�ga`r`�D(;ÚcÆá4`r82l2ga<Fc�`�á7;=VR>qgr>dW$gaV$>qnC;Âk&;FVCk&; ¡ >qn_c!>
>qnN;ÂBo;�>�c.K^�_c!>qc�Boc¦W$D*;æá4�Nn�W/k&ga< c!`a`rW�á��Cgak�>q6&gaDCAN>9;F��8¦u2;=6½k9;�u2;F69c�`t82D�:&;F<=>9k½k&>98269;=��grVÐ>qnN;
Z\Z�5�826�>�c�` 1

ÏNg � ÄlÚAÛ���rut!Å wN�^��zCwOo�t��s��k lÚm ÜCy�}O���
Y�gal�AC69;Úw�k9nN8~¥�kXc�¢t[§ù <F` c!k9kØc�k9k&8J<=g c!>9ga82V��Ng c�l269c�B 8�e�>9nC;¾s�T7I ù,c¦W�;F6Òef6982B >qnC;Á`r82l2ga<Fc�`
�(;=69k&�(;=<=>qgiu2; ¡ D_c�k&;F�$c�VC��;F`ac�D*826qc!>9;F�Ë82VË>9nC;½k9�*;F<=gr�_<Fc!>qgr82VCkmgaVÅ>9nCgakm6&;F�*826&> 1 G^>�gak�gaB��(826�>�c�VR>
>q8¾D(;Fc�6�gaV BogrVC�Ë>qn_c!>�;Fc�<�n�8�e@>qnC;ØD(8 hJ;Fko69;=�C69;=k9;FVR>9k½c�<=` c�k&k�8!e�gaVCk�>�c�VN<F;Fk�6qc.>qnC;=6�>9n_c�V$c�V
gaVC�Ngru/ga�CACc�`,82D/:&;F<�> 1 IxnCgrkt�Cg c!l26qc�B <Fc�VÚk9;=6&u�;oc!k�cÉk&>qc�6&>9gaVClÉ�(82grVR>Uef826�>qnC;v�N;Fk9grl2VÚ8�e7>9nC;vGPs�5 ¡
c�VC�Ø< c�VÒD*;\69;=�CVC;F�XgaVÒ<F82VNk9;F<=AN>qgiu2;¹k&>9;F�Ck�8�e�>qnC;¹c��C�N`aga<Fc!>qgr82Vp�C;�u2;=`a82�CB�;FVR> 1

IxnC;Ê�Ng c�l269c�B <F82VCk&gak�>qk�8�e�>qnC6&;F;¹k9;F�Cc�6qc!>9;\k9�CnC;=69;=kFE
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Y�gal�AC69;\wNE�¢U[§ùËZtD/:&;=<=>U[X8/�C;F`b8�e�>qnN;Ês�T7Iõù,c W2;=6

â K@;�>q;=6982l2;=VC;F8�ACkUs�c.>�c�HJ82AN69<F;=kb6f82AN>9k9ga�N;Ês�T7I ¡ �C6&;Fk&;FVR>q;=�Â82VC`iWÉef826x8¦u2;=6qc�`r`b�Cga<�>qAC6&;�7
â [X;�>�c��_c.>�c
â GdVR>q;=69V_c�`,s�c.>�c�H/>q8�69;
IxnC;©ÝXzR|¦z��~�åñ*z/�,z��(���tï½�N|¦� Ï �*�,�!�2z/�¬k&�CnC;F6&;x<F82VR>qc�gaVCk�c�VR����|¦z��.�,�'� ï½�N| �v;FVR>qgi>dW ¡ ¥�nCgr<�n

69;=�C69;=k9;FVR>9ktc�VRW½;%hJ>9;F6&V_c�`�c�VC�ÒnC;�>q;F6&82l2;=VC;F82ANkU�_c!>qcmk982AC6&<F;=kUc�<=<F;=k9k9grDC`a;�ef6&82Bá>9nC;\GPs�5Ðk&W/k&>9;FB 1
IxnC;�yözR|¦�_�,�N|¦�Xk9�CnN;F69;¹<F8�V�>qc�gaVNk¬>qnC;�ef82`r`a8¦¥�gaVCl�;FVR>qgi>qga;=kFE

����|¦z��.�,�'� ï½�N| � � �,�^�õ6&;F�C6&;Fk&;FVR>qk¹k9�*;F<=gr�_<mgrVNef8269Boc!>9ga82VÒef826�cpl2giu2;=VÚ;�h/>q;=69V_c�`7�Cc!>�cÉ>dW/�*; 1 IxnC;
gaVJef8269Boc!>qgr82VÒgak@VC;F<=;Fk9k9c�6&W§>q8½ga�N;FVR>qgie�W ¡ `a8/< c!>9;vc�VC�Ú<=82VCVC;=<=>t>98p>qnC;=k9;m�_c.>�cÉk&82AC69<=;Fk 1 Y_826
VC8¦¥ ¡ >9nC;F6&;mc�69;¹>qnC6&;F;v;%h/>q;F6&V_c�`��Cc!>�cÉk&82AC6&<F;�>dW/�*;Fk�k9AN�C�(8�6&>q;=� 1 IxnC;=k9;v>dW/�(;=k\c�69;Ê69;=�C69;%K
k9;=VR>q;F�XDRW(E
ò½ï w y Ï z/�(|~��|ª� <=82VR>�c�grVCkÂc.>9>q6&gaDCAJ>q;FkXk9�*;F<=gr�_<¾ef826 ¤ s�jx[ÂH�k9AC�C�*826�>Â`agr��;¾�_c!>qc�D_c�k&;

>dW/�*; ¡ ¢ ¤ ù ¡ �C6&gru�;F6 ¡ k9<�nN;FBocæ6�8��N>qgr82V_c�`�K�gieLVN;F;F�N;F� ¡ <=82AC`r�¾D*;�69;=>969gr;=u2;=��ef6&82B >qnN;
826&gal2grV_c�`(;�h/>q;=69V_c�`b�Cc!>�cmk98�AC69<=;�7�c�VC�Xc�AN>qnN8269g#" c!>9ga82Vp�Cc!>�cP6�ANk9;F6 ¡ �_c�k9k�¥L8�69�M7

Î yÞyäz/�(|~��|ª��<=82VR>�c�grVCk�c�V¹]\[§ù½k&<�nC;FBocC6�82�J>qga8�V_c�`�c!>&>q69grDCAN>9;�7,c�VC�mct¢ ¤ ùp8!e_>qnC;�]\[§ù
<=8J�C;

Ý�zÊyÞyäz/�(|~��|e� <F8�V�>qc�gaVNk�co¢ ¤ ù¾8�e�>9nC;¨K@I�[§ùÅ<=8J�N;
	 �~��
�
7z��Ë69;=�C69;=k9;FVR>9kxgaVNef826&BÉc.>qga8�V�VN;F<F;=k9k9c�6&Woef826Ì�Cc!>�c¹;�h/>q69c�<=>9ga82V 1 Yå8�6ÌVC8¦¥ ¡ >qnC;=69;�c�6&;@>9nC69;=;

¥�6qc!�C�(;=6x>dWJ�*;Fk�k9AN�C�(8�6&>q;=� 1 IxnC;Fk&;Ê>dW/�*;Fk�c�69;\6&;F�C6&;Fk9;=VR>q;F�§D�W*E
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ðÊ�b�,z 	 �~��
�
7z/�ÉzJ�*|~�f|ª� <F8�V�>qc�gaVNk�grVNef8269Boc!>9ga82Vt8�Vvc�k9�*;F<Fgi�_<�<F8/�C;�>98@D*;�;�hJ;F<=AN>q;=�vAC�*82V
;%hJ>96qc�<�>qgr82V

Ý �,z�� � 	 �~��
�
7z��pz/�(|~��|e� <=82VR>�c�grVCk�grVNef826&BÉc!>9ga82VU82V¹>9nC;ä3/AN;F6&W\`ac�VCl2ACc�l2;�c�VC��c��*82k&k9gaDN`rW
�_c!6qc�B�;=>9;F69g#"F;=�P3�AC;=6&W

óØ��� ����� 	 �~��
 
7z���z/�(|~��|e� <F8�V�>qc�gaVNkÌ>qnN;t69;�ef;F69;=VC<F;�>98mc�VRWÉ;%h/>q;F6&V_c�`�;%h/>q6qc!<=>qgr82V½c��N�C`agr< c.K
>9ga82VÞ6f; 1 l 1 Z�¡o<=;¦ZtD/:&;=<=>qkÊs�c!>qc2£�hJ>96qc�<�>q826 ¡ ùbgr]U>98�¬,gr>�grk�gaB��(8�6&>�c!V�>@>q8ÒVC8�>9ga<=;v>qn_c!>
;Fc�<�nÉ8�e(>qnC;=k9;@c��C�C`rga<Fc!>qgr82VCk�grk769;Fk&�(8�VCk9grDC`a;xef826��C;��_VCgr>9ga82V ¡ k&>q8�6qc�l2;�c�VN�o;%hN�N`a82gi>�c!>9ga82V
8�e�gr>9k¬8¦¥�VXk&�(;=<Fgi�_<´3/AN;F69gr;Fk ¡ �C6982l�6qc�B�k¬;=>9< 1 K�>qnN;Fk9;¹c�6&;�nC;FVN<F;¹VC8�>�B�8J�C;=`a;=�½gaVp>qnN;
�Cgac�l269c�B�7

	 �~��
�
7z/��ï½�N| � Ï �.},zJ���õ69;=�C69;=k9;FVR>9k�grVR>q;F6&V_c�`/ACVCgi�_;F�v�Cc!>�c@ef8�69Boc!>h6fG�HNs�Y27 ¡ k&�(;=<Fgi�_;Fk7k&<�nC;FBoc
8�e�¥�6qc��N�(;=�X�_c.>�c ¡ �N;=�_VC;=�§�CAN69gaVNl�¥�69c��C�*;F6��C;=k9gal�VØ>9gaB�;

IxnC; � �(|¦z��.�,�'�Lï½�N|¦� Ï |¦�å�.zok9�CnN;F69;¹<F8�V�>qc�gaVNk�>9nC;�ef82`a`r8¦¥�gaVClv;=VR>qgr>9ga;=kFE
	 �~��
�
7z/��ï½�N| �õ69;=�C69;=k9;FVR>9kUG�HNs�YÅef826&BÉc!>&>q;=�½�_c!>�c�69;�>q6&ga;=u�;F�ØDRWØc�VRW½8�e�c¦u!c�gr` c�DN`a;@¥�69c��C�*;F6&k
����|¦�~�_��|¦���*� � �C�~�_��zR|¦z��¾69;F�N69;Fk&;FVR>qkÂ>9nC;�c�<=>9A_c�`\�_c�69c�Bo;�>q;=6Øk&;=>XACk9;=�õ�CAC6&gaVClÐc �Cc�6&>9ga<FAN` c�6

;�h/>96qc�<�>qga8�V ¡ ; 1 l 1 V_c!Bo;�8�e�cØ�(;=69k98�VÅ¥�nC82k9;oBo8�V�>9nC`rWÁk9c�` c!69ga;=k¹c�69;�>q8§D*;É;%h/>q6qc!<=>q;=� 1 T
V�ACBvD*;F6�8�e��_c!ga69kxß��_c�6qc!Bo;�>q;F6xVCc�Bo;!àq�_c!6qc�B�;=>9;F6¬u!c�`aAN;`áU< c!V¾D*;m�_c�k&k9;=��>q8p>9nC;m¥�6qc��N�(;=6
�CAC6&gaVCl�gr>9k�;�hJ;F<=AN>qgr82V 1 HJAN<�nÂ�C;=�CVC;F�Â�Cc�6qc�B�;=>9;F6&k@c!`a`a8¦¥ä;Fgr>9nC;F6xef826�k&ACDCk&>9gr>9AN>qgr82VX8!e�n_c�6&�
<F8/�C;=�Øu!c�`rAC;Fkx826xef826x6&;Fk�>q69gr<=>9ga82V½8�e�;�h/>96qc�<�>qga8�VXk&;=>=6�; 1 l 1 ß��C69k&> V_c�B�;
àã>%ß2c�V�>�á�7 1

ÏNg¯´ Â^p^qsrut'vxwOqsycz{v|t8} wOo�é´�'�Jt!vj¿ è^zx��¿ ��q³t�yUt'vxw³qÈès�'w2t�w2t8}:è=�
IxnC;ÉGP?@Y�Z¹[ØG^] �C6&8�>q8�>dW/�*;o¥�gr`a`�D*;É6&; c�`rg?"F;=��grV�>d¥Ì8§k�>�c�l2;=k 1 IxnC;o�C69k&>Ê�C6&8�>q8�>dW/�*;Ék&nC82AC`r��D*;
c u�c!ga` c!DC`a; ¡ c!e�>q;=6Lc��_6&k&>¬69c��Cgr�ogrBo�C`r;FB�;FVR>�c.>qga8�Vm�Cn_c�k&; ¡ D�W�>9nC;U;=VC�É8�e�Bo82VR>9npM�O¹8�e�>9nC;��C698.:&;=<=> 1
G^>x¥�ga`r`�VC8�>�8I4(;F6x>9nC;�efAC`a`*efACVC<=>9ga82VCc�`agi>dWÉ8�e�>qnN;¹k�W/k&>q;=B ¡ >9nC82ACl2n 1

TUk�ef826�>qnC;Ì�_69k�>7�C698!>q8�>dW/�*; ¡ >9nC;¬GP?UY�Z\[XG^]+s�T7I�` c W2;=6�k&n_c�`a`/;�hJnCgrDCgr>�>qnC;Ìef82`a`r8~¥�grVCl�ef; c!>9AC69;=k
c�VC�Ø`agrBogi>�c!>9ga82VCk=E

â IxnC;�BÉc!gaVtef8/<FACk�gak�>9nC;Ìk&;F6�uJgr<FgrVCl@8!eN�_c.>�c�k982AC6&<F;=k�gaV�>9nC;�69;F`ac!>qgr82V_c�`!ef8269Boc!> ¡ ¥�gi>qn\¥�6qc��N�(;=6
l2;=VC;F69c!>qgrVCl�k9AC�C�*826�>Uc.>x>qnC;\`a;�u2;=`b8�e�<=8J�N;\¥�69c��C�*;F6&kUc�VN�P3�AC;=6&W½¥�69c��C�*;F69k 1

â TUAJ>q82Boc!>qgr<L¥�6qc!�C�(;=6�l2;FVC;=6qc!>9ga82V�¥�ga`r`ND*;@k&AC�C�*826&>9;F��ef826�69;=` c!>9ga82V_c!`N�_c!>qc�k982AC6&<F;=k ¡ grVC<F`rAC�JK
gaVNlo>qnN;ml2;FVC;=6qc!>9ga82V§8�e�G�HNs�YÐk&<�nC;FBoc½gaVNef826&BÉc.>qga8�V 1 K@8¦¥L;�u2;=6 ¡ ¥�nCga`r;Ê>9nC;vG�HNs�Y�k&<�nC;FBoc
gak¬u/grk9gaDN`a; ¡ k9AC�N�(826�>�8�e�Boc!>9;F69gac�`ag#"FgrVCl¹>9nC;�]\[§ù¾�C8/<FACB�;FVR>=6fef826¬u/gr;=¥�gaVNl��NAC69�*82k9;=k;7¬VC;=;F�
VC8�>¹D*;o6&; c�`rg?"=;F� 1 T@<F<=8269�CgrVClÒ>q8§`acI"=WÂG�HNs�Y l2;=VC;F69c!>qgr82V ¡ 69;=` c!>9ga82V_c!`�k98�AC69<=;É�_c!>qcXB�gal2nR>
D*;�k&>q69c�gal�n�>N3�AC;=69gr;F�§ANk9gaVNlÉH��\ùÁef826xk9grBo�N`a;tBoc��C�CgrVCl2k¬>98�l�`a82D_c!`�69;=` c!>9ga82VNk 1

â �L82VC<=;F6&VCgaVClÉc�<F<=;Fk&kt8�e�8!>qnC;=6�>dW/�*;Fkt8�e��_c!>qcok98�AC69<=;FkR6�¥�nC82k&;�k9AN�C�(8�6&>tgrk�VC8�>@BÉc�VN�_c!>q8�6&W
ef826¬>9nC;t�_69k�>��C698�>98�>dW/�(;�7 ¡ :&ACk�>�l26qc��NnCga<Fc�`�k9AN�C�(8�6&>�DRWÒùbgr]U>98v�tgrk9A_c�`(��69c��C�*;F6x¥�ga`r`�;�hJgrk&> ¡
¥�nC;=69;Xc¾�C6&82�*82kqc�`¬ef8�6�>9nC;ÒG�HNs�Y{k9<�nC;=BÉc¾gak�;Fgi>qnC;=6�<=69;Fc!>q;=��c�AN>982Boc!>qgr< c�`r`rWÁDRW��tgak&A_c�`
��6qc��C�*;F6 ¡ 826�>9nC;¹G�HNs�Y k&<�nC;FBocÉgrk��C69k&>U<F6&; c!>9;F�§Boc�V�A_c�`r`rWÉD�WÒ>9nC;�c!�CBogrVCgak�>q69c!>q826xANk9gaVNl
>qnN;¹GP?@Y�Z¹[ØG^] grVR>q;F6�e�c�<F;¹c�VN�Ò>9nC;FVXAC�C`r8Rc��C;=�Ò>98m�tgak&A_c�`���6qc!�C�(;=6;7 1
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â ?@8o>dWJ�*;�K^<�nC;F<���grVClÒ8�e7>qnC;�k982AC6&<F;v�Cc!>�co¥�gi>qnÂ6&;Fk&�(;=<=>�>q8�>qnC;�G�HNs�YÐk9<�nN;FBocÉ¥�ga`a`,D*;v�*;F6�K
ef826&Bo;=� 1 Ixn_c!>�grk ¡ gr>¬gak�c�k&k9ACB�;F�Ø>qn_c!>�c!`a`��Cc!>�c�c�69;�8!e��C6&82�*;F6x>dW/�(;=k 1

â IxnC;�BÉc!�C�CgaVNl½8�e¬G�HNs�Y�>q8ÒG&GPs�Y�<Fc�V�D*;��Cgak&�(;=VCk9;=��ef826t>9nC;��C69k&>¹�C6&8�>q8!>dWJ�*; ¡ k9grVC<F;�>qnN;
` c.>9>q;=67gak7grV�>9;FVC�N;F�o>98Êk&AC�C�*826&>�82VN`rWmBoc��C�CgrVCl2k�ef826�c¹÷�T���k&>dW/`r;@�_c.>�c\gaVR>q;=l26qc!>9ga82V ¡ ¥�nC;F6&;
>qnN;¹�Cc!>�cmgaVR>9;Fl269c!>qgr82VÒc�`al�8269gi>qnCB�kL�C8�VC8!>Uc!<F<F;=k9k�k982AN69<F;\�_c.>�c�;�hJ�C`agr<Fgi>q`rW 1

â ú û�ü/0:]9.Úÿ+1Fû�ü
IxnCgak�6&;F�*826&>ogakv>9nC;Xk&;F<=82VC��8�e@>d¥L8�69;=�(826�>qkoc�gaB�gaVNlÚc!>�>qnC;Ø�C;��_VCgr>9ga82V c�VN�Ð�C;=k9<F6&ga�N>9ga82V 8�etc
ef6qc�B�;=¥Ì826&�§ef826�;FVNl2gaVC;=;F6&gaVClÒ>qnC;@<&`r8¦¥�`r;=u2;=`?>Ø�_c!>qcØc!<F<F;=k9k¹>q8Ø�_c!>�c½8�eL�Cg#4(;F6&;FVR>¹�_c!>qcØk&82AC69<=;Fk ¡
¥�nCga<�nX¥�ga`a`bD*;�ANk9;F�Xef826�>9nC;��N;Fk9grl2VÚc�VN�ÂgaB��C`a;=Bo;=VR>�c!>9ga82V½8�e�>qnC;Ê�_c!>�coc�<93�ACgrk9gi>qga8�V§c�VN�§>q69c�VCk�K
ef8269Boc!>9ga82Vo` c W2;=6x8�e,>qnC;�GP?@Y�Z\[XG^] k�WJk�>q;=B 1 GdV½>qnC;�k&;F<=82VC�Ø�C8J<=ACB�;FVR> ¡ ¥Ì;\n_c u2;�>�c!��;FVØAC�½>qnN;
D_c�k&gak¬ef826xk&AC<�nÂcmef6qc�B�;=¥Ì826&�pc�k�D*;FgaVNl��N;=u2;=`a82�*;F�ØDRW
6Öã�7½k9�*;F<=gre�W/gaVNl�>qnN;Â6qc ¥ �_c!>qc�ef826&BÉc!>9k�ef8�6�>9nC;ÂnC;�>q;F6&82l2;=VC;F82ANkpk982AN69<F;=k½k9AC�N�(826�>q;=��D�W >qnN;

GP?UY�Z\[XG^] k&W/k�>q;FB c�VN�ØDRW
6¸ã
ã|7Øk9�*;F<=gre�W/gaVNl�cUnC82B�82l2;=VCg?"=;F�Ê�_c!>�c�ef8269Boc!>�c!>�>9nC;¬k98�AC69<=;x`a;=u�;F` ¡ >qnN;¬GP?UY�Z\[XG^]�k&82AC69<=;x�_c!>qc

ef826&BÉc!> ¡ >98�¥�nNga<�nÒ>qnC;\nC;�>q;F6&82l2;=VC;F82ANk@k&82AC69<=;Ê�Cc!>�cvef826&BÉc!>9k�c�69;�<=82VRu2;=6&>q;=� 1

jLACga`r�CgaVNlÊ82Vp>9nCgak ¡ ¥Ì;��C;��_VC;F�½B�;=>9nC8/�CkLef826Ì�_c!>�c�c�<93�ACgrk9gr>9ga82Voc�VC�p>96qc�VNk&ef826&BÉc!>9ga82V ¡ grVC<F`rAC�JK
gaVCl@Bo;�>qnC8/�Ck�ef826�¥�69c��C�*;F6�l�;FVC;=6qc!>9ga82V ¡ Bo;�>qnC8/�Ck�ef826�Boc��C�NgaVCl�>qnC;ÌgaVR>q;=69V_c�`/k98�AC69<=;¬�_c!>qc@ef8269Boc!>
>q8m>qnN;¹grVR>q;F6&V_c�`�grVR>q;Fl�6qc!>9ga82V½�_c.>�cmef8269Boc!> ¡ c�VC�Òk9ANgr>�c!DC`a;�<Fc�<�nCgaVNl�>9;F<�nCVCg#3�AC;Fk 1

Â 0�*7û�ü�ÄP_ ÿ
021 s�T7I°ä�s�c.>�cvTU<T3�ACgak&gr>qgr82VØc�VC�ÒI�6qc�VCk�ef8269Boc!>9ga82V 1
M 1 s�jx[ÂH�ä�s�c.>�c�D_c!k9;¹[§c�VCc�l2;FB�;FVR>UH/W/k&>9;FB 1
O 1 stI�såä s�c!>qc�I�W/�(;Êst;=�CVCgr>9ga82V 1
ô 1 K@I�[Xù§ä K�W/�*;F6�>q;�h/>t[§c�6&�/AN�§ù,c�VCl�A_c�l2; 1
Q 1 GPs�5lä GP?UY�Z\[XG^] st;FB�82VCk&>96qc!>9ga82VÒ57`ac!>9ef826&B 1
w 1 GPs\H�ä GdVR>q;=l26qc.>qga8�VXs�c.>�c�H/>q8�6qc�l2; 1
S 1 G9GPs�Yæä GdV�>9;F6&V_c�`bGdVR>q;=l26qc!>9ga82VØs�c!>qc�Yå8�69Boc!> 1
øN1 G�÷\s�Yæä GP?UY�Z\[XG^]�÷\`r82D_c�`�s�c!>�cmY_826&BÉc.> 1
�N1 G�HNs�Y ä GP?@Y�Z¹[ØG^] HJ8�AC69<=;Ês�c.>�cmY_8269Boc!> 1

0¦3N1 ß2s�jx��ä ß2c u!c�s�c.>�c�D_c!k9;Ê�L82VCVC;=<=>9gru/gr>dW 1
02021 Z�s�jx��ä Zt�(;=VXs�c.>�c�D_c!k9;Ê�L82VCVC;=<=>9gru/gr>dW 1
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0 M 1 Z�s�jx[ÂH�ä ZtD/:&;=<=>@s�jx[ÂH 1
0 O 1 Z�s\[Â÷çä Z�D�:&;F<=>@s�c!>qc�[§c�V_c�l�;FB�;FVR>U÷\6&82AC� 1
0 ô 1 Z´��ù¦ä�ZtD/:&;=<=>s�tAC;F6�WÒù,c�VCl2A_c!l2; 1
0 Q 1�¤ s�jx[ÂH�ä ¤ ;F` c.>qga8�V_c�`(s�jx[ÂH 1
0 w 1 HC÷¹[§ù¦ä�H/>�c�VN�_c�69�X÷�;FVC;=6qc�`rg?"=;F�X[§c�6&�/AN�Âù,c�VCl2ACc�l2; 1
0 S 1 H���ù¦ä�H/>q6&AC<=>9AC69;=�a�tAC;=6&WØù,c�VCl2ACc�l2; 1
0¦øN1 ��OR��ä{��8269`r�Ò�+gr�C;t��;FD§�L82VCk98�6&>qgrACB 1
0��N1 ��÷\G>ä ��6qc��C�*;F6@÷�;FVC;=6qc!>9ga82V½GdVR>9;F6&e�c!<F;
M 3N1 ��5èäö��826&���_c�<��.c�l2; 1
M 021 ����� äö��8�69`a�½�+gr�C;t��;=D 1
M2M 1 ]\[Xù§ä £�h/>q;=VCk9grDC`a;Ê[§c�6&��AC�Âù,c�VCl�A_c�l2; 1

é þ�ê2þ^*7þ�ü/0�þ�ÿ
� 0%� �tgrV_c WRc�� ¤\1 jL8�69�.c�6 ¡ìë c�ACk&>9ACDCn st;Fk&nCBvAC��n ¡ c�VN��H/ACVCgr>qc+HNc�69c¦¥Lc�l2g 1 T@AN>q8�BÉc!>9ga<Fc�`a`iW

;�h/>q69c�<=>9gaVCl�k�>q6&AC<=>9AC69;Åef6&82B ef69;F;�>q;�h/>Ác!�C�C69;=k9k&;Fk 1 �ã�ä�c� «��I�|�Æ�O��ûI���u�;�e�ª����û ÍN��²�²?�e�L��� ¡
M�O'6fôJ7�E M2S`HJO2M ¡ M 3�323N1

� M �¹¤ 8�V jL82AC6&69;=> ¡ �LnC6&gak�>q8�e�jL8�69VCníÐ8!uJ� ¡ c�VC� T@`a;d:9c�VC�C6&8 5 1 jLAC<�nCBoc�VCV 1 T l2;FVC;=69gr<
`a8Rc!�åê!;�h/>96qc�<�> AN>qgr`agi>dW ef826��_c.>�c >q69c�VCk�ef;F6 D*;=>d¥Ì;F;=V hJB�`Ð�C8/<FACB�;FVR>9k c�VC� 6&;F` c.>qga8�V_c�`
�_c!>qc�D_c�k&;Fk 1 GdVnîO�ã���;�;��ÌI����û�¦@�x�V�Gü'�V¸E�;�;����Ì��e�'���e�ª���I�L�������I²Q�V���;ú�¦;ü'�;�����èï�ÌI¹��I�u�;�P�ã¦¥À
¦e�M�;¦W�x���\ÀtµO��¶R¶Q�e�ã�;�C�I��ÌÞ�V�9¤%À
Í:��¦���ÌW�ª�������ª¶·�I�L�����n¸M© ¦e���e¶=¦�� �Q�Îµ´�W�;¸¦ð�ñ�ñ�ñJ� ¡ �_c�l2;=k0 O�ô!H 0 ôRO ¡ ß�ACVC;�M 32323N1

� O �¹¤ 8�V_c�`a�ØjL8�AC696&;=> 1 ]UBo`´Kd�CDNBok 1 î�í�í%÷-d ;&; k&k&k>*|õ%÷JòMï óXõ�õXìIí>*��Jï�ë ; c%ë�)Sð8ò�ë�� ; 1
� ô � [X82��6qc!VC;�jL82A�"=;Fl2nC8�ACD ¡ Y_6qc�VC<=82gak&;xYåc�DC6&;=> ¡ K�;F`r;FV_c\÷\c�`anCc�69�_c!k ¡ [§c¦:9cÊ[Xc!>qAC`r8¦uJgr<�KdjL698�3�A>ò; ¡

ß�8Rc�8Ë5�;F6&;Fga69c ¡ c�VC��£76&ga<ÚH/gaB�82V 1 s�c!>�cÁ¥¬c�6&;FnC8�ACk9;Ú6&;=ef69;=k9nCB�;FVR> 1 GdV+[§c!>&>qnCgac�k�ß2c�6&��; ¡
[§c�AC6&g?"=ga8Øùb;FV�"=;F69grVCg ¡ ½Ìc�VNVCgak���c�k&k9ga`rga82A ¡ c�VC��5�c�VC8�k¹��c�k&k9gr`ag c!�Cgak ¡ ;F�Cgi>q826&k ¡ ÓE����Ì%�I¶Q�e�'���I² ¦
�x�s«��I���æ���I�ã�;ü'���%¦��;¦ ¡ �_c�l2;=k�ô�S`H ø w 1 HJ�C6&gaVCl�;F6 ¡�0��8�8�N1

� Q � [X82��6qc!VC;�jL82A�"=;Fl2nC8�ACD�c!VC��[§c�AC6&g?"Fgr8½ùb;FV�"=;F6&gaVCg 1 GdVR>q6&8J�CAN<=>qgr82VÚ>q8½>qnN;mk9�*;F<Fgac�`�grk9k9AN;m82V
�_c!>qc§;�h/>q69c�<=>9ga82V ¡ <F`r; c�VNgaVCl ¡ c�VC�Å6&;F<=82VC<Fgr`agac!>qgr82V 1 �ª�������e¶·�I�������æ¸M©�¦e�x�e¶=¦ ¡ M!w'6 ø 7%E Q!ORQ`HNQ�O�w ¡
M 323N0�1

� w � stga;=l28 �¬c�`ru!c�VN;Fk9; ¡ ÷�gaACk&;F�C�*;Ást;¾÷�g c�<=82Bo8 ¡ [§c�AC6&g?"Fgr8Ëùb;FV�"=;F6&gaVCg ¡ s�c�VNga;F`r;Ú?Uc!69�Cg ¡ c!VC�¤ gr<F<Fc�69�C8 ¤ 82kqc.>qg 1 s�c.>�cÂgaVR>9;Fl269c!>qgr82VËgaV��_c!>qcÁ¥Lc�6&;FnC82ANk9gaVNl 1 �e�'���e�e���I���������I²\ó'�����ª���I²:�x�
µO���;�'�e�{�I�L��¹I�:�ª�������ª¶·�I�L�����V¸M©�¦e���e¶=¦ ¡�0¦3 6�O%7�E M�ORS`HJM2S 02¡ M 323N0�1
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� S � [Xga<�nCc�;F`Oß 1 �¬c�6&;=W ¡ s�c�VCgr;F` c½Y�`a826&;Fk9<=A ¡�ô c�<�n_c�6�W�÷ 1 G^u2;Fk ¡ ½�grVClØùbA ¡ ß2c W2c¦u�;F`LHJn_c�VNBvAClRc.K
k9ACVN�_c�6qc!B ¡ £7ACl�;FVC;-ß 1 HJnC;=��gr>�c ¡ c�VC��H/ACDCDCA�? 1 HJANDC6qc�Boc�VCgac�V 1 ]t�*;F69c�VR>q8CE�57ACDC`rgak&nCgaVCl
82D/:&;=<=>&K^69;=` c!>9ga82V_c!`��_c!>qcXc�k�hJBo` 1 GdV �V�9¤e«�Íõ�G�ª�������e¶·�I²öî³�ã���;�;��ÌI����û�¦N�¿ð�ñ�ñ�ñ ¡ �Cc�l2;Fk 0¦3 QaH020¦3N¡ M 32323N1

� ø�� TU`rgaVost;FAN>9k9<�n ¡ [Xc�6&WoY 1 Y_;F6&V_c�VC�C;T" ¡ c�VC�½s�c�VpHJAC<=gaA 1 H/>98269grVCl¹k9;FB�gak�>q6&AC<=>9AC69;=�½�_c!>�c\¥�gr>9n
HJI�Z ¤ £�s 1 GdV¹TU`r;�h¹st;=`agak ¡ �LnC69grk&>q8�k�Yåc�`r82AN>9k982k ¡ c!VC�vH/n_c�nC69c�B{÷�n_c�VC�C;=n_c�6&g?" c!�C;Fn ¡ ;F�Ngr>q8�69k ¡
îO�;���;�;��ÌI����û�¦��x�N�Gü'��÷�ø�ø�ø�ï�µ Ù~¸X�S�OÙæ¢O« �e�'���e�ª���I�L�������I²�µO�������e�;�e�u�;�����QÙn�I����û��e¶Q�e�'�2�x�
«��I������¸X�S�OÙæ¢O«úù ø�ø¥� ¡ �_c!l2;Fk�ôRO 0 H/ô2ô�M 1 T��x[ 5769;=k9k ¡ ß�ANVC; 0��8�8�N1

� ��� j¬c�6&6&WÐst;=u/`agrV 1 «��I��� �P�I�ã�;ü'���J¦��%�§ÓE�ã��¶ûï��ã�;ü����x�;�e�����;�a�x�/�e¶���²?�e¶Q�e�'���I������� 1 TU�N�Cgak&82V
��;=k9`r;=WØ57ACDC` 1 �L8 1i¡å¤ ;Fc��CgaVNl ¡ [§c�k&kqc�<�n�ACk&k9;�>9>qk ¡�0��I� S 1

� 0 3�� [§c�6�W Y 1 Yå;=69V_c!VC�C;9" ¡ ½Ìc!V_c ë c��NgrW/k9�.c ¡ s�c�V HJAC<=gaA ¡ T¬>qk&ANW/AC��gö[X8�69gak&nCgaBoc ¡ c!VC�
�Åc!VClË�LnCgr;=¥ I�c�V 1 HJga`r��6982AN>9;�EØT ef6qc�B�;=¥Ì8269�Åef8�6��NACDC`agrk9nCgrVClÁ69;=` c!>9ga82V_c!`L�_c!>qc�grVËhJB�` 1
ï�µ Ù µ��{�I��¦9���e�L������¦����V«��I�|�%¤;��¦��s¸M© ¦e���e¶=¦ ¡ M2S�6fôJ7�E ôRO ø H/ô � O ¡ M 323 M 1

� 0�0%� s�c�VCgr;F` cXY�`a8�69;Fk&<FA�c�VN��st82V_c�`r� ë 82k9k&BÉc�VNV 1 T �(;=6&ef826&BÉc!VC<F;p;�u!c�`aA_c.>qga8�V�8�e@c�`i>q;F6&V_c!>9gru2;
BÉc!�C�CgaVNl½k9<�nC;=Bo;=k\ef8�6�k&>q8�69gaVNlp]\[§ù �_c!>�cpgrVÁc½69;F`ac!>qgr82V_c�`��_c!>qc�D_c�k&; 1 I�;F<�nNVCga<Fc�`�69;=�(8�6&> ¡
GdVC69gac ¡ GdVCk�>qgi>qAN>@?Uc.>qga8�V_c�`��N; ¤ ;F<�nN;F69<�nN;�;FVØGdVNef826&BÉc.>qg?3�AC;�;�>�;FVØTUAN>982Boc!>qg#3/AN; ¡�0��I�8�N1

� 0 M � K@;=`a;FVCcv÷\c�`an_c!69�_c�k ¡ s�c�VCga;=` c�Y�`r8269;=k9<=A ¡ st;=VCVCgrkLH/n_c�k9nCc ¡ £769gr<@HJgaB�82V ¡ c�VC�p�L69grk&>qgac�VoHNc�gi>�c 1
st;F`ac�6qc!>9gru�;v�_c!>qcp<F`a;Fc�VCgrVClCE�` c�VCl�A_c�l2; ¡ Bo8/�C;=`�c�VC�¾c�`rl2826&gr>qnNBok 1 I�;=<�nCVCga<Fc�` ¤ ;F�*826&>�ô 0 ô �N¡
GP? ¤ GdT ¡ M 3�3N021

� 0 O � [§c�AC6&ga<=ga8�T 1 K�;F6&V�üc�VC�C;T"�c!VC�ÂHJc�`ru!c!>98269;¨ß 1 H/>982`ref8 1 IxnC;\Bo;=69l2; ê!�CAC6&l2;\�C698�DC`a;=Báef826x`ac�69l2;
�_c!>qc�D_c�k&;Fk 1 GdVýî³�ã���;�;��ÌI����û�¦b�x�¨��ü'��ï�µ Ù ¸X�S�OÙæ¢O« �e�'���e�ª���I�L�������I²+µO�������e�;�e�u�;�R���aÙ/�I��À
��û��e¶Q�e�'�Ü�x�s«��I�|� ¡�0��8� Q 1

� 0 ô �¹¤ gr<�n_c�6&�ÍK@AC`r`�c�VC��÷\c�VCl ô nC82A 1 Táef69c�Bo;�¥L8�69�Úef826¹k9AC�C�*826�>qgaVNl§�_c!>qcXgrV�>9;Fl269c!>qgr82V�ANk9gaVNl
>qnC;�Boc!>q;=69g c!`ag?"=;F�Úc!VC�ÚuJgr6&>9A_c�`�c��C�N698Rc�<�nN;Fk 1 GdV§î³�ã���;�;��ÌI����û�¦W�x�C�Gü'�þï�µ Ù ¸X�S�OÙæ¢O« �ª��À
�x�e�ª���I���������I²8µO�������e�ã�e�u�;�=���VÙ/�I����û��e¶Q�e�'�h�x�:«��I�|� ¡ �_c�l2;=k�ô øN0 H/ô � M ¡�0��I� w 1

� 0 Q � GPjx[ 1 GdDCB �CDåM hJB�`ä;�h/>9;FVC�C;=6 1 î�íJí%÷Ad ;&; k&k'k>*R(�ò%ë©*��%ï�ë ; �%ïSô%í&k�ø8õXì ; ðXøIí�ø ; ð%ò e�;
ì�cJí�ì�,XðXì%õ�� ; cIë�)8ì�c%í ; 1

� 0 w � � 1 K 1 GdVCB�82V 1 Íh�X��²5ÌI����û���ü'�R«��I���!���I�ã�;ü'���%¦�� 1 ß�82nNV��+ga`r;=W{ÿ HJ82VCk ¡ k9;=<F82VN�Å;F�Cgi>qgr82V ¡0��8� w 1
� 0 S � [§c!>&>qnCgac�kÜß2c!69��; ¡ [Xc�AC69g#"Fgr8�ùb;FV�"F;F6&gaVCg ¡ ½Ìc�VCVCgrk���c!k9k9gr`agr82A ¡ c�VC�É5�c�VN82k���c!k9k9gr`agac��Cgak ¡ ;F�Ngr>q8�69k 1

ÓE����Ì%�I¶Q�e�'���I² ¦=�x�s«��I���æ�P�I�;�;ü'���%¦��;¦ 1 HJ�C6&gaVCl�;F6 ¡b0��8�8�N1
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�CAC�C`rga<Fc!>q;¹;F`rgaB�gaV_c!>9ga82V½grV§�_c.>�cÉ<=`a; c!VCgaVCl 1 �ª�������ª¶·�I�L�����/¸M©�¦e�x�e¶=¦��O¸8�'�;�e���I²Z�;¦;¦e�'�·���/«��I���
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