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B;CEDFCHG�I�J �LK�MN��O)PRQLSFTUM JWV K"MNXZY[O\� J^] K JW_ X^Pa`^M CbC CbC C CbC CbC CcCbC C CbC CbC d
B;CeB;Cgf K VNh�i)jFk X^PNYU�lSmMNQnM I�I X VFo QLpUq"Pa`^M CcCbC CbC C CbC CbC CcCbC C CbC CbC r
B;Cts�Cgf TbMRQnM I\I X VFo QlpUq"MbuRPNQ J^V T?M J MN� C CcCbC CbC C CbC CbC CcCbC C CbC CbC v
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s�CEDFC���]�i)h\� YU�LSNK}�R` ] QL�FQlpU� ] K C CbC C CbC CcCbC CbC C CbC CbC CcCbC C CbC CbC�D0�
s�CeB;Cgf QnM I u ]�JW� �F�^�ZT ]��y�\jFj p�� ] K C C CbC CcCbC CbC C CbC CbC CcCbC C CbC CbC�D0s
s�Cts�CH�;I}] Y��nPNQl�L� ] � ]�JW] K+X ]Uh\� �ZT ] X ] T�pU� ] CcCbC CbC C CbC CbC CcCbC C CbC CbC�Dad

s�Cts�CEDFC�� pUX � pU� �y] Qlu ]�J p�� CbC C CbC CcCbC CbC C CbC CbC CcCbC C CbC CbC�Dad
s�Cts�CeB;C���k QlQnPNqmO V �Z�^TUMNK��ZT?PNq"M C CcCbC CbC C CbC CbC CcCbC C CbC CbC�Dar
s�Cts�Cts�C�� XWP h-�4�lJ^VNJ^J �WP j CbC C CbC CcCbC CbC C CbC CbC CcCbC C CbC CbC�Dar
s�Cts�C��\C���j p h-� O)MNQlq�MRT V K C C CbC CcCbC CbC C CbC CbC CcCbC C CbC CbC�D0v
s�Cts�Ced;C�� PNQlSFT?M J � J^VFI�V QLS j �LPNK CbC CcCbC CbC C CbC CbC CcCbC C CbC CbC�D0v
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�\CEDFCHG�I�J �Lq"PNQL�l�<�^T �Lh\] TUp�� CbC CbC C CbC CcCbC CbC C CbC CbC CcCbC C CbC CbC BN�
�\CeB;CH¡ Ma¢��lq�PRQL�L�£pUX J pUK�¤¥P J u4� J^] Q C CbC CcCbC CbC C CbC CbC CcCbC C CbC CbC B;D
�\Cts�CH¦ �^�ZT ]��yVFj QnMRQnPN� C C CbC CbC C CbC CcCbC CbC C CbC CbC CcCbC C CbC CbC BR�
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d;CEDFCgf T _;J �^T �Lh\] TUp���K�M I YU� V QnM J M©MNTcpUQL�ZT �lh\] T�pU�^� ] Q CbC CbC CcCbC C CbC CbC BFd
d;CeB;C�ª
J �^T �Lh\] TUp���MNT«�lXWP h-�4�lJ M J QLM h¬] � ]�J^o�]�h C CbC C CbC CbC CcCbC C CbC CbC BNv

d;CeB;CEDFC�f T VFI�J �Lq"PNQL�l�<�ZT �Lh�] TUp�� C CcCbC CbC C CbC CbC CcCbC C CbC CbC BNv
d;CeB;CeB;C�®]Uj X V �^�ZT?M o\o¯] � ]�JWo}]Uh¯VFI�J �Lq"PNQL�l�£�ZT �Lh�] TUp�� C CcCbC C CbC CbC BN°

d;Cts�Cgf QLQE± JWV ±�MNQLQ~K V q"q k\h �LK�PNY��LS©MRT �lXWP h-�4�lJ M J QLM h¬] � ]�J^o�]�h CcCbC C CbC CbC²sF�
d;Cts�CEDFC³G�I�J �lq�PNQl�L�£�^T �lh\] T�pU� CbC CcCbC CbC C CbC CbC CcCbC C CbC CbC²sF�
d;Cts�CeB;C³¡ M�¢;�Lq"PNQl�L�$P J u4� J^] Q C CbC CcCbC CbC C CbC CbC CcCbC C CbC CbC²s�D
d;Cts�Cts�C³¡ M�¢;�Lq"PNQl�L�<p�X J pUK�¤´P J u4� JW] Q CbC CbC C CbC CbC CcCbC C CbC CbC²s-B

d;C��\C�ª
J �^T �Lh\] TUp���MNT«�lXWP h-�4�lJ^VNJ^J&] � ]�JWo}]Uh CbC CbC C CbC CbC CcCbC C CbC CbC²sFs
d;C��\CEDFC³G�I�J �lq�PNQl�L�£�^T �lh\] T�pU� CbC CcCbC CbC C CbC CbC CcCbC C CbC CbC²sFs
d;C��\CeB;C³¡ M�¢;�Lq"PNQl�L�<p�X J pUK�¤´P J u4� JW] Q CbC CbC C CbC CbC CcCbC C CbC CbC²sN�

d;Ced;CH¦ �^�ZT ]��yVFj QnMRQnPN� C C CbC CbC C CbC CcCbC CbC C CbC CbC CcCbC C CbC CbC²s-d
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��CEDFCg� X^P h-�;�EJ M J QnM h ] � ]�J�C CbC CbC C CbC CcCbC CbC C CbC CbC CcCbC C CbC CbC²s��

��CEDFCEDFC³� T V X V �
K�M I YU� V QnM J M©YU�Z�LQlQnM jFV K4K�MNQ C C CbC CbC CcCbC C CbC CbC²s��
��CEDFCeB;C³G�I�J �lq�PNQl�L�£�^T �lh\] T�pU� CbC CcCbC CbC C CbC CbC CcCbC C CbC CbC²s-r
��CEDFCts�C�f QlQE± J^V ± MRQLQ~K V qmq k\h �LK�PNYU�lS CbC CbC C CbC CbC CcCbC C CbC CbC²sFv

��CeB;Cg� X^P h-�;�EJWVNJZJ
] � ]�J´C C CbC CbC C CbC CcCbC CbC C CbC CbC CcCbC C CbC CbC²sF°
��CeB;CEDFC�f T VFI�J �Lq"PNQL�l�<�ZT �Lh�] TUp�� o}VFh-�FV Q k Q J �WP j M C CbC CcCbC C CbC CbC �-�
��CeB;CeB;C�f T VFI�J �Lq"PNQL�l� J KN�FT ] Q �EJW� �ZT �Lh�] TUp�� C C CbC CbC CcCbC C CbC CbC �-s
��CeB;Cts�C�®]Uj X V �^�ZT?M o\o¯] � ]�JWo}]Uh¯VFI�J �Lq"PNQL�l�£�ZT �Lh�] TUp�� C CcCbC C CbC CbC ��d
��CeB;C��\C�f QlQE± J^V ± MRQLQ~K V qmq k\h �LK�PNYU�lS CbC CbC C CbC CbC CcCbC C CbC CbC ���

��Cts�CH¡ Ma¢��lq�PRQL�L�£pU��q�Ma¢��lq�PRQL�L��p�X J p�K�¤´P J u;� JW] Q C C CbC CbC CcCbC C CbC CbC dN�
��C��\CH�;I}] Y��nPNQl�L�$�ZT ] X^K ] T ]�J ¤ � PNK"pU��� j p h�� O)MRQLq"MNT V K CbC CbC CcCbC C CbC CbC d;D

��C��\CEDFC���V XZQnP J^V � �yV K��^TUPNq _+� PNK CcCbC CbC C CbC CbC CcCbC C CbC CbC d;D
��C��\CeB;C���VFh � J M h ��P J qmpUX � `Z¤ � PRK CcCbC CbC C CbC CbC CcCbC C CbC CbC dFB
��C��\Cts�C�� XWP h-�4�lJ^VNJ^J p����lXWP h-�4�lJ M J QLM h�� PNK"�^T�� h-J p�TU�L� ] C CcCbC C CbC CbC d��

��Ced;CH¦ �^�ZT ]��yVFj QnMRQnPN� C C CbC CbC C CbC CcCbC CbC C CbC CbC CcCbC C CbC CbC��F�
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r;CEDFC� QLqmpUQ ]�J � O)P JZJ p�X C CbC CbC C CbC CcCbC CbC C CbC CbC CcCbC C CbC CbC��-B

r;CEDFCEDFC���] u ] T ]�J^] � I}] X �y] K J pU� h\] q I}] X �y] K J�j XWP �yV K CcCbC C CbC CbC��Fs
r;CEDFCeB;C�� QL�LK�K��^T ]UI MRXWP J^V X V K C CbC CcCbC CbC C CbC CbC CcCbC C CbC CbC��N�

r;CeB;Cgf q"M�¢;�Lq"PNQL�l� J^] X^O ] QLp��
pU��Mmq"M�¢;�Lq"PNQl�L��K�QL�LK�K�qmpUX ]�J CcCbC C CbC CbC����
r;Cts�C� X � � I}] X �y] K J�j XWP � � ] ` J p����lXWP h-�4�lJ M J QLM h�� PNK�K VFh�� �LK JWk � j X^P � `^MN�lXWM CbC��F°
r;C��\C� X � � I}] X �y] K J�j XWP � � ] ` J p���p�Q j X^P �yV K�XWM C CbC C CbC CbC CcCbC C CbC CbC r;D

��(+*�� ,bf���� |}@a=\{�` i�cF.0= e�� `~8 	�	
v�CEDFC���VFh�i)jFk XWPNQLPN� ]UjN� �^T �lh\h\] Q C CbC CcCbC CbC C CbC CbC CcCbC C CbC CbC rFr
v�CeB;C� � j T �lJW]�J^J O)PRQLSFTUM JWV K C CbC C CbC CcCbC CbC C CbC CbC CcCbC C CbC CbC rNv
v�Cts�CHG�h\] ± JWV ± MNQlQ K V q"q k�h �LK�PNY��LS C CbC CcCbC CbC C CbC CbC CcCbC C CbC CbC rN°
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f � � I Q V q"M JW] XZu ]�jN��h M I `^MN� h K o M h q ]Uj ` ] Q ]Uh\�Fo}]Uh QLp�u � � �lj pUX ]�J^] ��O\PNQLSFTUM J � ] Q ] q©±
q ] Q M J �L�ZT J P h VFI�J �LK�MN�7O)PNQLSNT?M J ��XZp JW]�jFjF] Q �yVFj QLMNQLK V TU�lK C«f T VFI;J �LK�MN�7O)PNQlSFT?M JWV K o M h
�y] QLq ] X � Q � K VFh�i)jFk XWPNQLPN�^� I X VFo QlpUq"M¥�^TUPNq V � _ `©KRpUX � pU� J u ]�J �y] Q �£MRq ] Q � M q"M J^] ±
q"M J �lK k � V K�M J p���M¯qmpUX h �FKR�FK ]�J©]UjN� MNXWP h�J K��LO � uNPR� V K ] QLp�PNQLQ �lJ `^M C"f T ] Qlq"p�Q ]�J � pU�
jN� MNK V X^QnM J �&q ]Uj KR�FT ] Q �lJ pU�Zq"S � Y�pUQ `^MN�&pU� ] �^T�KN�FT ] � h M jN�4o M h ] Q J pUX h\] K ]�jN� q�PN� J SFQ C
f T ] Q �No\o � h pUQ ] QL� �;� Q ]UjF] ���^T ] q I�VNh�J M �yV X^q"PNQL�l� o �lT VFh-�4�lJ O)M J SF�WP j � ]Uh�h\] K´p�X �\] KNp ±
o}]Uh M �y] QnM � M J M jN� MNK V XZQnM J �^TUPNq�PRXWM jN� MNK�XWM h p�X �\] K J^] Q ]Uh\h p ]�jN� �^T ] X^¤\�Z� � �LK C�f
jN� MNK V X^QnM J �&q ]Uj KR�FT ] Q �lJ pU�Zq"S �H] � ]�J p h M J^] Y[O h �LK�MN�
pU� � T ] q ] Q J^]�J p��^�
�^T ] q I�VNh�J^V K
� I Q C uNp �\] Q ] q��¬q ] QLQ ]�J^J q ]�j ` ] Q ]Uh �LK M j MNT � MN�^P jFV �Z�WP j KNp�X � p�� ] �l� � I Q C M q"PNX
q ]Uj Qlp�u � � h�� X^MN� J X k K J^_ XWM¬O)M J pUK VFh-� K��nMNK h PRT?PN�^M�� Ccf � � I Q V q�MNq k\h K�M"MRT ] Qlq"p�Q ]�J �
V Q � MNQlO V T J MNX J^V TU�lK~� �\] X ]Uh\� �ZT ] X ] � ]Uh k;J MNQ k\h KgM jN� MNK V XZQnM J �ZT?PNq"PNX^M´�L�©O)MN�ZT h\V �
�ZT ] q I}VFh-JWV K�XWM C
f T VFI�J �LK�MN�FO)PRQLSFTUM JWV K�K VFh�i\jFk XWPRQnPN�^M�� V K KRpUX � pU� J �yVFj MNQlq�MRT q ]�j MRT<MNQ jFV XZ� J qm�E±

K k � j X^P �y] Qlq"p�Q ]�J �^TUPNq�PRXWM C�f K VFh�i\jFk XWPRQnPN� Y�pUQ `^M�uRMNQLMNq ] Q � � j p h-�F] K ]UjN� O)MNQLq"MNTUP�±
h MRK K�� ] QLp jF�lJ pU� ] �Nq ] Q �c_�J u VFh MNQLMNKcq ]�j uRPNQnMR�^T J PN�WP o SFQ-p�� MNT V Kc�^T �lh\] T�pU�Zp o}� Q\PNQlQ C>f T
_�J^] QEu ] T ]�J pU�^� �y] QLM � M Jc] q"QlpUK ] T J^]�J M+O V �Z�^T _ � �\] ` ] u;�lTU� j PNQ JcJ � o\o�J^] X^qmpUK ] � �yV Q � MNq
I X VFo QlpUq"PNXWM���MNT VFh�o M h MRT _;J �^T �Lh\] TUp�� ]�jN� _ ` J p�q�MRKN�FX C �c� QL� h �N� ]Uh h\] O ] T ]Uh K ] ±
T ] QLO ]�JW�Nh\] K J ¤ h �lK M �y] QnM � M JWo M h �NO VFjN� MNT _�J^] Qlu ] T ]�J p�� J pU� _;J �^T �Lh\] TUp�� J�]UjR� � �\] `Z¤�Q ]Uj
K ] QLQ ]Uh\] q ]UjFV Q � M h � ]UjN�N]�J Q ]Uh YUp�Q ��M �y] QLO\MN�^T h PNQ J �ZT �lh\] K©�ZT?PNq"P h MNK©qm� h �Lq"MNQL�lT?PNQLPR�WM
p�X �\] KNp o}]Uh C
f B4C4�y] ` ] T ]�JWo}]Uh �L�Zq ] X J^]�J ` � K}�4O VFjR� qm�LQ �F]Uh O)PNQlSFT?M J^V K©pU� � T ] q ] Q JW]�J p��^� �ZT ] q ±

I}VFh-JWV K ] � ]�J p h q ] X � Q �y] Q$MNT+PNQ J MNQ k�h K u;�lTU� j PNQ J�VFI�J �lq�MRQL�LTUPNQnPR�^� �y] QLM � M JUC��
J P h M
M s;C��y] ` ] T ]�JWo}]Uh´�yV XZq�PNQl�L�^M h �l� o}] u ] T ]�J ` � K´M�Q ]�jN�yVFh-JWV �^M o\o´�yVFj MNQLq"MNK�M J �R` ] QL�FQlpU� ] ±
K ]�J p��©M¥K VNh�i)jFk X^PNQnPR�^� I X VFo QLpUq"P JUC¯f T��LX V;� MNQ V q o M h q ]�j ` ] Q ]�h�J Q ]�jNJ � o�o q�¤�M
K VFh�i)jFk XWPNQLPN�^� I X VFo QLpUq"P h MRK YU�WMRK�� I}] Y��nPNQl�L� ] � ]�JW] � J u4�LT�� j PRQ `^M C´f o�] u ] T ]�J^� �ZT?M�±
K�MN�ZT o M h M¬� I�] YU�nPRQL�L� ] � ]�JW] K ]UjR�´_ `�X ]�h\� �^T ] X ] TUp��^p J �L�Zq ] X J^]�J ` � K}� q ] Q �4o�] `ZSFQ o}] ±
Q ] �LQlQ ] �^T J O ]�J^� K"MNT ]U�\� � j"h-�N] X J Q ]�jN�yVFh-JWV �WM o\o+] X ]U� q"p h��N] K C$f X ]�h\� �ZT ] X ] T�pU� h-�4� Q J �
MNTUMNT MNT ]UjN�N] ���ZT ] q I}VFh-JWV K�O V T _ `^M o�o¯] � ]�J^] K O V T�T?P?u ] O ]�J^� K C�� � o\o¥_ ` ] � ]�JW]�J �l� ±
q ] X JW]�J^�\h K~�®q ] Q �N] K¯KN�FT � Q�M¬q�Ma¢��lq�PRQL�L��P J u4� JW] Q �LQlQ C M¬q"M�¢;�Lq"PNQL�l��p�X J pUK�¤�P J u4� J^] Q
I X VFo QlpUq"PNK�M J$J MRX J ` k K¬M©Q ]�jN�yVFh-JWV �^M o\o\h MNK C
f X ]�h\� �ZT ] X ] T�pU� ]�jN� �LK �yVNh�J^V �&�^T ] q I�VNh�J `^M"M�O\PNQLSFTUM J$J^VFI�V QLS j �LPa`^M C � q ]Uh-J p h

J M jFV Q JWk K«M �\V Q jFV T?M JWVNJ>�y] ` ] T ]�JW] K�X ]NC f �\C � d;C �NpU� ��C0�y] ` ] T ]�J^] K o}]Uh QnP h YN��YU�^�lQLQLM j pU� � M
MNQLMNK _ O\PNQLSFTUM JWV K4X^MbXZpU�^T�Q ]�JW] � ]Uh u4�LT�� j PRQ ` k K M X ]Uh�� �^T ] X ] TUp�� o}]Uh+�y] Qlu ]�J^]�J^J KNp�X � p�� ] K
KR�FT � Q���MNT VFI�J �lq�PRQL�L���;Q ]Uj X V �^�ZT?M o�o¯] � ]�J^o�]�h´VFI�J �Lq"PNQL�l�£�ZT �lh\] T�pU� ] K ]�J �®M©q"M�¢;�Lq"PNQL�l�
P J u4� JW] Q\pU��q"M�¢;�Lq"PNQL�l��p�X J pUK�¤¬P J u4� JW] Q I X VFo QLp�q�PRKRM J JW]�J �^T � Q ]�jF] ��� j p h-� O)MNQlq�MNT VFh pU�
MNT�MNQlQE± J^V ± MRQLQ4K V qmq k\h �lK�PNYU�lS q ] QlQ ]�J^J?C�f �y] ` ] T ]�JW] KmuNp j p h MbK�M I}VNJ^J£] X ]U� qmp h-�N] K ]�J
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]�jN� ± ]UjR�«J P o QLPNT?M JWo M h �F�Z�^T ]�jF] T�T � K�M�X ]Uh\� �ZT ] X ] T�pU�Z�\�^T ] q I�VFh-J^V K h MNKcq ]�jN�y] Q ] Q �;]�h�C
f � PNK�X^SFQ}�^T�SFQLS �y] ` ] T ]�J uFp j p h¬h pUO)P h-�"V Q � M h � J Q ]�JW]�J �l� J PNX jN� MNQ k�h K~�;q ] Q �F] K � ]UjF�EJ ±
�Zp j p�u ] Q7MNT _�J �^T �Lh\] TUpU�Z� I X VFo QLpUq"M�O)M J pUK VFh-� M h q ]UjNV Q � O\M J S C
f r;C �y] ` ] T ]�J^o�]�h q"p�Q �N]Uo\o o�]�JW] K�� h�J pU� J¬]Uh�jF]U�\��h K M�QnP h Y V K�X^SNQ ��YU�^�lQLQLM jFV K�X^SNQ

p�� � PNK�X^SNQ��ZTUSFQlS �y] ` ] T ]�JW] K �ZT �Lh�] TUp��^� ] X ]�� qmp h-�F] �<qm� j � JZJ q ]Uj O _ TUS � S �yVFh-J^V �WM o�o
j X^P �y] Qlq"p�Q ]�J � �yVNj MNQLq"MNK o M�p�� ] X ]U� qmp h-�N] K o�]RC
f TbPNQ J MNQnP h�V �WM o�o q ]�j KN�FT ] Q �lJ p��
� ] ±
jF�EJ �Zp j p�u ] Q _ `^M o\o �^T �lh\] T�pU�Z� ] Q `^PNX^PN� V K��L� h-�N] X^O ]�JW�4] K C
f T k;JWV Ql�^S\� v�C7�y] ` ] T ]�J^o�]�h PRQ J MRQnP h\V � J^VFI�V QLS j �LPa` _�j XWP �yV K4K�MNQ �yVFj QLMNQLK V T k\h K}��M

�y] ` ] T ]�J�]UjN�N] ���^T?MRKRMR�^T?MR� o M h M I MNX^MNq"p JW] X ] K�X^� j T �lJ pU�^p�X ] q k�J M JWk�h K I pUQ � PNK�M J?C
f � � I Q V q�M J^] X u �LX V4� MNQ V qmK k;J M J PN�^� �ZT ] q I}VFh-JWo SFQ$MNT�pUX J ` ] Q ]Uh-JW� ����q ] X J M J p�±

q"P o M h q"p j h\] q I\k\o Ql�LK�PNQ J MNK XZpU�^T�Q ]�JW] �¥�F�^�ZT ]��yVNj QnMNQlS q�¤�u ]�J?C ¡ ]Uj K � �ZpUX ] Q J^� K
M �^T ] X J^] P j MNTUS �LX V4� MNQ V q �\]�i)h�� YU�lSF� J pU�c` ] QL�FQlpU� ] � J�]UjN� �^p jF] � �lJ^]Uh � �$pU�"M�Q ]UjN�yVNh�J^V ±
�^M o\o ]U�\� � j+h-�F] X J ] X ]�� qmp h-�F] K ]�J �F�^�ZT ]��yVFj QnMRQ h � C�ª�jN� jFVFh��\V Q ` k K}� O VFjN� M � PRK4XZSFQ
�ZTUSFQlS �y] ` ] T ]�JW] K o}]Uh ] T´�Z�LK ] X � Q J �l�U�
MNT¯� JZJ KR�FTU�FQ J¬] X ]U� q"p h��N] K `ZSFQ�P J^JW] K�� h-J �lK M
� MmMNQnMRK _ � J �l�^T J P h VFI�J �lK�MN�®O)PNQlSFT?M J^V K o M h �y] Qlq ] X � Q � � J M J �lK k ��K VFh�i)jFk XWPNQLPN�^� I X VFo ±
QlpUq"PNX^SFQ�q ]Uj ` ] Q ]�h-J�JW] Q ` ] �©�lX V4� MNQlq�M JUC f T k�J^V QL�ZS �y] ` ] T ]�J^o�]�h h\] q J �NX ] K ]U��J^�\h K
J^] Q ` ] �^�Zp j X ] �\p��$q ]�j K ] QLQ ] qmQ �lJ^]Uh��\h K~�4O VFjN� M jN� ¤\XZ¤\KN� h �\O\� I}] XZK V Y[K�PNK VFh p�� JWV X V ±
� �\V K VNh �y] QLq ] X � Q � K VNh�i)jFk X^PNQnPR�^� I X VNo QLp�q�PNK�M J$h\] q J PNX jN� MNQ ` k K}� I}]U� � j ] T ] K�X � Q7�L�
� V K �yVFh-JWV � ] X ]�� q"p h-� ` ] Q ]�h-J q ]�j M©KR�FT ] QLq _ Q JWo M h�C
f �\V Q jNV T?M J MHK V q o � h M JWV XZ�LK�M�pU� j XWP �y] QLqmpUQ ]�J � V K ] �ZTUKN�NTUpUX ] q k�J M J MNQLK�MNQ ±

q"MNT?PR�^�
Q ] O ]�J^� �^p jF]�JUC f T ]Uj pU�^T�pUX J pUK�¤ �yV Q � MNq V K~� JW] Q ` ] � I PRX V � �lJ PR� V K � I PNX V ��pU�
J^]�J �ZT � Q ]UjF] � j X^P �yo M h � � I}] X �y] K J&j X^P �yV K~�;q"M J X V � � q ]�J �ZT ]�J MNQ jNV X^� J q k ��� ]Uj p��^T�pUX J pUK�¤
Ql� h\] PNX^�l� I X VFj X^MNq V T?PN��� � � h MNqm�LK k � I X VFj X^MNq V T?PN����� � � � ± q"S � �^T ] X��\q�P J X^� ¢ V K JWV ±
J PNQL�l� k\h �lq V4�\k QLPNX^�l� JWk QnMa` �\VNh �WP j M�q ] QLQ ]�J^J J � o\omh\] u ] T ]�JW] � � � ± JW] Q ` ] � I X VFo QlpUq"PNXWM
� pUQL�ZT �lh\] T�pU�U�®p�Q � �l�^T�` k\h K Jck�J MRK ��q k�J M JWk\h K u4�L�^�ZT?M?u ] T ]�J pU� J � JWV uRP o\o P I pUQ � PNK�M J �l� ±
q ] X JW]�J^�\h K M o}] q ]Uh\]�J � I MNX^MNqmp JW] X ] K´X^� j T �lJ pU�Zp�u ] Q h-�N] X JbI}V QL� h\V q � �\] `Z¤ ] Q `^PNX^P�±
� V K�XWM C

��p jF� Q � �\]�h�] q k�JWV Ql�^SF� V X o M h O)M h�j � _ Q �FV T�T k K~��O VFjR� M¯q�¤ o}]Uh�J � o\og_ `bK k ±
J M J PN�Z� ] X ]U� q"p h���J �l���L�Zq ] X J^]�JW��h K C f � � I Q V q"MNq k\h KRM q ]UjF� XWPN�^P J q"PN� � pUQ�p�u ] �
K k�J M J SF��q k\h K�M ] Q � T JW] q ]Uj MNT�� ¦�h PNQlQLSgQLM o}V XWM J SFX^� k q��+pU��� � � I Q V q�M JW] X u ] TUpU���
Y C�J PNX jR� MNKgK ] X ]�J p o�]�h �
q ] Q �N]�J
	 X^� ]�� Q � M J MNQL� h u ] T ]�J pU�^p�u ] Q ¡ MNX ¢ � P h � ] Q
p�u �yV ±
Q � MNq J PNX^�^MNqmq�MNQ)KR�FTU�N� ]Uh uNp jF] T JW��h K¬M � TUPNq �lJ PR� JWk��\V q"P h-� �~p�� ��h��yV XZq�PNY��LS ] Qlq"p ±
Q ]�J � M h �^TUp�K ]�h�C f ��V Q jFV T?M J KN�NT�u ]�J Q ]Uh ] Q � TUqmp h-�N] MNT D0°F°F°�C p�u4� �7k\�\V q"P h-�FV �
� �LPNK�KN�FXZ� ��VFh;�y] X ]�h YU�LP h uRMNQLS©KR�FTU�F��X^p��^T�uFp J^] Q �\h K u V Q J��ED?�� C
f T ]UjN�N] � �y] ` ] T ]�J^] Kg�lQLQ C �ZT?MNK�MN�ZT V K o}] u ] T ]�J p��^p o�]�h X^p��^T�Q ]�J^] � ]Uh �L�^q ] X JW]�J ` � K~�

O VNjN� q ] Q �N] K�����������p���q ] Q �F] K���������� ] X ]U� qmp h-�N] K C � T J X^�0u4� �\]�h � JZJ �l��P J^JW] K�� h-J ±
` � K C�f q"M�¢;�Lq"PNQL�l�
P J u4� J^] Q>pU��q�M�¢;�lq�PNQl�L�$p�X J pUK�¤ P J u4� JW] Q ¡ MNX ¢ �bC PNQ J MNQ�`^M?uRMN� V Q J
KRpUX � pU� ] K~��MNT ] T ] K4X ] M ��VNJ^J uRPNQnMN�ZT V K¥q"� h\� _ ` ] X ]U� qmp h-�N] K C � T ] K KN�FT � Q£M QLP h ±
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Y V K�X^SFQ£� J^J KN�FT��FQ J�] X ]�� qmp h-� KN�NTU�F����uRMNQLMNqm� h-J MRT¬�LX^P h-�;�EJWVNJZJ Y��^�LQlQnM jNV K ] � ]�J p o�]�h
M¬� _ Q �NV T VNJZJ q�M J X V � � q ]�J �^T ]�J MNQ jFV X^� J q k ��O)MR�^T h PNQnM J M¬pU�cMNT��LXWP h��4�EJ M J QnM h YU�^�lQLQLM�±
jFV K h PNQ>MNT MNQLQ ± J^V ± MNQlQ~� j p h�� O)MRQLq"MNT h PRQ®M©q�M�¢;�lq�PNQl�L�<P J u4� J^] Q I X VFo QlpUq"M�q ]�jFV Q � PN�WM
�^Ma`^P J�] X ]�� q"p h-�FC f `ZSFQ��LX^P h-�4�lJ O\M J S � PNK h PNQ J � o\o �^Ma`^P J PNQLQ �lJ PR� J q k�J M JWk\h K}� JWV ±
uRP o\o PbM s ± P J qmpUX � `Z¤ � PRK�KNp�X � p�� ]�]�jN� �WM0`^P J KNpUX � pU� �y] QEu ]�J pU���)MNT�PNQ J MNQnP h�V � h PRQa` VFo\o
KR�FT ] Q �lJ^� ] X ]U� qmp h-�F] K�K ] Q C�f I}] X �y] K J�j XWP �yV K�XZSFQ �ZTUSFQlS �y] ` ] T ]�JWo}]Uh q�PRX�K V X^P o\o M h
�y] Q �y]U��] T ]�J^J PRQLQ �EJ PN� V K�M J � j MNT V Q k\h K C f �y] ` ] T ]�J p�X �\] K ] �^�^p jF] �~O VNjN� MNT�� JZJ KR�FTU�NQ J$o �E±
T VFh-�;�EJ PN� V K ] Q J p�X h\] K¯M J p�q�P o M h MRQnM I q�¤ h\] K �ZT?PNq �lJ S YU�LK�K+pUX u ] QLpU�Zp J^� Q � JWV uRP o\o P
M o �lT VFh-�4�lJ PN� V K ]UjN� �^T ] XZ¤ I}V QL� h\V q²� �\] `Z¤¯MRQ jFV XZ� J q k � V KRM J<J MRX J MRQLq"MNT h MRK C f��y] ` ] ±
T ]�J uFp j p h �^T ] X ]�I Q � PNQLQ �lJ PR� J �4q ] Q � �^T ] X^� h-J MRT p�Q j X^P �yV K"K4� ] Qlp jF�EJ �LK"MNT ] X � � I�] X �y] K J
j X^P � � ] ` J pU� J�J � o\o}]Uh �R`ZS0uRMNQ®PNQ J MNQLP h\V �^M o\o KR�FX h-�F] T ]�JWo}]Uh � j MNT V Q J PRK C f Tc� JZJ KN�FT��FQ J
�^Ma`^P J$o �LT VNh��4�EJ PN��pUX �\] q ] �l�<MNT ]UjN� �ZT ] XZ¤+pU�<O\M J p�K VFh-� MRQ jFV XZ� J q k � o M h K ] X ] � ]Uh\�\��C
f T k�J^V QL�ZS �y] ` ] T ]�J^o�]�h M�X^� j T �EJW]�JZJ O\PNQLSFTUM JWV K4XZSFQ~�^T�SFQLS©PRQLQ �EJ PN� KR�FTU�N�U�)M h�h MNKmMNQLK�MNQ ±
q"MNT?PR�WM"�^Ma`^P J«] X ]�� q"p h-�FC«f q"M�¢;�Lq"PNQl�L�
P J u;� JW] Q��lQLQ C q"M�¢;�Lq"PNQL�l�$pUX J p�K4¤�P J u4� JW] Q M
VFh�] ± J^V ± MRQLQFK V q"q k\h �LK�PNY��LS ] � ]�J p h �WM0`^P J ] X ]U� q"p h�� � o PNX�M o �lT VFh-�4�lJ PN� V KcMNQnM I � J Q ]�J^]
]�jN� �L�Zq ] X J Y��LK�K o�� Q®�^T?PRX^q"MNTU�lK C
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�;V KRMRK �ZT ] XZ� h-J MNT ] q o}] X ] K ]�J Q ]Uj � h K�P o\o K V qmq k\h �LK�PNYU�lSFXWM uRMNQLS�KNp I}] �Z�^p jF� K pU�
� j p h-�4� K K � QL� h�o �FT J^]�J ��q ]Uj M J � o\o ��pUQ � QLp h-�4J^� Q C�f�����C �^T?PRT?M � uNp j p�X ] M¯K V q ±
q k�h �LK�PNY��LSF� Q ] O ]�JW� �Zp jF] K k\j X^PN�^�ZT ] X^¤ ]�h q ]�jFh\�NJZJW] K}��M�u4�LQLP j«o PNXZq ] Q � KNp J<I}VFh-J `^P h
Qlp�u � ] q o}] X�K�M I YU� V QnM J^o M JWk�� QLp I�h � ]UjR� q"PN�Z�WMNQ I �LQlQnM h M JWV K MNQLM J^J � pU� M´Q ]UjNJ P?u V ±
QLM o\o �
� h;�yV X^q"PNYU�lSFK�O V T �l��KN� h\h-� ¤��^T ] X^X ] Q«O V T�T?P�Q ] O ]�J"� p�X h � C � T¥M uRPNQ J^V T?PN�"MNT
p�Q ]�J Q ]�jNJ � o�o�JW] X � Q ]�J p h pUX ] T J^]�J �$O)M J PN�WP J ��M J^k\�\V q"P h-� � MNT¬� I MNXU� MRT V K J M J PN�U��M
jN� S jN� PN�^TUM J p���Mm�^TUSNXWMNK V T J M J S"� I MNX&�l��� jN�F] K��^TU�lK K��LO)MN�ZT h PRQ h �>MNT _ `^M o�o pU� _ `^M o\o
K V q"q k\h �LK�PNY��LSF�<Q ] O ]�JW� �^p jN] K ]�J?C
f J P?u4KN�FT�QLp�� �y] `ZQ �4� pU� ] MNT ] Q ] K J X V q V �^�WP j �)M J P?u � X^S��\M XWP � �lSFT?PR� �y] Q J MNQnPRQnPN�^P0uRMNQ

K ] T ���;� � J^J?C f �^TUPNq �EJ S j p I �y] Q J MNQnPNQLPN�WM+pU��X V O)MRq V � ] Q JW] Xy` ]U� pU� ] M J P?u4KN�FT�QLpU� o�]�h
�l� SFX^�LPN�^��uRPNQ JWV TUPN� J+V K V T VRJ^J?C � jN� X^p��^T J M � � j � J PNQl�L�«` ] Q �y] Q �\V Q jFV TUPN��X k\j MNQlq�MR�WM h
K ] T ] QLO ]�JW� M � M J P J u4� JW] Q JmJW]�J^J Q ] O ]�JW� uFp Mg�ZT?PNq �lJ PN� J^] Y[O h �LK�M � ]UjF�EJ �^p j p�u ] Q C ¡ PN� ±
XZpU�^T J Mg�^TUPNq �lJ S j p I}] KHO)PNQlSFT?M JWo M�KN� J u ] q"M jFk KH�L��M J P?u4KN�NTUQLp�� �y] QlO)MN�^T h PNQlSF�luRP
uRPNQ J MNK~� _ `^M o\o K4�lO � uRPN� V K ] Qlp�PNQlQ �EJ uRM«MNT�M � M J P J u4� J^] QL� ]�jN� �^p jF] K ]�J?C£f h M jN�FVNo\o¬JW] QE±
` ] � �lJ q"p h-� ¤ j p I}] K ]Uh �F�Z�^T ]�JW]�J^JW]�o\o I X VFj XWMNq V K �yk�J^h MNK~� q ] Q �F] K ]�jN� X ]¬h M jN�FVFo�o
�^P0u4�ZTUpUQ ] �Z�^p jN]�J � j p h-�N] Q h�] K+MNT ]�jN� q�PN�
KR�FT J �®K V qmq k\h �lK�PNYU�lSFO V T C
fH�y] `ZQ �4� p�� h M I `^MN� h K o M h �L� �yV Q ��J M J S � �lK�pU� �y] Q JW] O ]�JW� Q ]Uj qmp j `ZS�� ��] � j MNT ��JW] q ]

� ] q �yVFj QLMN�^� k Q h � C � jN� X^p��^T J q ]UjNi)jR�F] QlO ]�J^� M J^]Uh\��]Uh Y��nM���O VFjN� � jN�F] K ] T h\] K M
K � Ql� h�o �FT � M � M J P J u4� J^] Ql� �y] QnM � M JWV K�M J&]�jN� �^p jF] � ]Uh K ] T ] Q h � � k\jN� M h MNK�K V X��ZTUp�Q ] �&uRP�±
QLMN�^T J pUK VNJ�h-�;_ ` J M h �>M©�ZT V Q j PNQ J M J PR� V K JW] X � Q ]�J p h�C�f �y] `ZQ �4� p��&q�PN�Z�LK �yVFh-JWV �
�lXWP h-� M
V Q � M h _ ` JW] Y[O h\V QlS j �LPNK¥K�� �y] `ZQ ] �^T J pU� ] �>q ] Q �N] K´� ]UjF�EJ �^p j p�u ] Q�MNTmP J u;� JW] QL� K�M I MNYU� J PN�
h �0u ] QLO ]�JW� MRT&� h-JW]�j XWPNQ J O\PNQLSFTUM JWV K o M h�C7f T _ ` JW] Y[O h\V QlS j �LPNK ] Q J^] X ` ]U� p��^p h�] K©M�q"PNX
q ]Uj Qlp�u � � h�� X^MN� J X k K J^_ XWM��ZT?M o j P J M J �;XZ�0u;� ��J P?u VFh YU�^MNK V Q � M h � J Q ]�JW] K h\] K uRM h `Z�R±
u � ` � K~�~q ] Q �F] K `ZSFQ��lQLQ ] �^T�K ]��\h\] K¬M q"PNX&q ]Uj Qlp�u � O\PNQLSFTUM J � ] Q ] q ] K�O ] T C

� � � I Q V q"MNq k�h K�M J pUq"Pa`^M+�L� ]UjR� �LQ �N]Uh��Lj p�X ]�JW] ��� _ `«O)PNQlSFT?M J � ] Q ] q ��M K � �^p�X ±
Q ]�J �)� J P � � k q o M h Qlp�u � J �L�^T J P hmVFI�J �LK�MN�)O)PRQLSFTUM J �-q ] Q �;h�] K©�^T�pUQ ] �^KR�FX^¤ ] Q J^] X ` ]U� p�� ] M
KR�FT ] Q `Z�0u �Fo}]Uh uRPNXZO)M J S C�¡ � h�J£o PNXZq ] Q � _ ` J^] Y[O h�V QLS j �nMcq ]�j ` ] Q ]Uh pU�^p h pUQ}� JZJ �l�<�ZT?P�±
q V � _ ` ] QLqmpUQ ]�J �®pU� jN� MNK V X^QnM J � I X VFo QLpUq"M"q ] X � Q �y] Q C�f T ] QLqmpUQ ]�J pU��M jN� MRK V XZQnM J
KR�FQLY��^� h O\M J PN� o M h PNQLQ ]�jN� q�PR�^�WMRQ �7MNT _ `Z�^T ] XZ¤ I X VFo QLp�q�PRK´MNT ] Qlq"p�Q ]�J�]U�\� � j¯h�] q
u4�LT�� j PRQ J$J^] X � Q ]�J^] �lX ] u ] TUp�X^QL�lK M©K k�J M J SFK�M J ��pU��MNTc� JZJ&] QlpUX J
] X ]�� q"p h-�F] K ]�jN� X^p��^T ]
M jN� MNK V XZQnM J^o M h �L�&O\MN�^T h\V � �EJ O)M J S C

� o\o}]Uh MHq�¤ o�]�h ] QL� � � V X o M h ] QLqmpUQ ]�J � V Q � MRQLX^SNQ�KR�FT ] Q �EJ ` � K q ]�j MRT VFI�J �lK�MN�
O)PRQLSFTUM JWV K h PRQ �y] QLq ] X � Q � K VFh;i)jFk X^PNQnPN�Z� I X VFo QlpUq"P J?C � T«M�O)PNQlSFT?M JW] Qlq"p�Q ]�J�]UjN�mJW] QE±
` ] � ]Uh _ ` J^] X � Q ]�JW] ��M J p�q�P o M h q ]Uj ` ] Q ]Uh-J Q ]Uj XZp jF]�o\o � I�k\o QL�lK�PNYU�lSFK�� ] q � �\� � ]�o\o}] K
� J ± J^� T+p�u h p�Q C�¡¯]�j u4�LT�� j PNQ ` k KHMNT ]�jN�F] � I X VFo QLp�q�PRKHMNQ jFV X^� J q"�lK k � o�VNh��NV Q k Q J �^P�±
j P J ��MNT ] � ]�JW] K h M jN� X^pU�ZTUp o�]�h M � I}V QL� h\V q � �\] `Z¤ �¬uRM jR� ��� 
 ± h\] O\pUT � KRpUX � pU�^X ]



� � ���������� �«������	��&����� d

K ] X ] �^� � K M¥uNPRQnMN�ZT J?Cg¡ � h�� MRT � 
 ± h\] O\pUT��^p j �£qm� h\� M I}V QL� h\V q � ��] `Z¤\�Zp j o �LT V ±
h-�4�lJ PN�WM¥O\MN�^T h\V ��Q ] O ]�J M jN� MNK V X^QnM J �^TUPNq"PNXWM�� MNT ] Q �Fo\o �£KR�FT ] Q �lJ^� MNQ jFV XZ� J q k � V K
uRM jN� uNpUQ ]�J Q ]Uh-J O\MN�^T h PNQLS qmS � �ZT ] X ] K K ] X ] �^p��^pUX ] �F�^T J � h �NTN�;MNT k�J S o\o �~q"PNX��Lq I Q ] ±
q ]Uh-J PRQLO)M J S�q ]UjFV Q � PN� J �l� J MNX J MNQlq�MRTUO)M JUCc¡¯]�j K ] QlQ MNT VFh�o M h ` ]UjN�N] T h4��h K~�7O VFjN�
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h\] XWPNQ h MNK~�$q ] Q � X ] uNMRQnMNqm�LQ �F]Uh q V;��k QnPNY��LSF� ] Q `^PNX^PN� � ]�jF�lJ �^p j p�u ] Q ]�jN� M � M J ` ] Q ]�J
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K ]U� �lK�� �E±�X ] �}O)M�Mmq ]�jN�y] Q ] Q J^]�J^]�J^J � j p h-� MNT � I}VFh-JWo SFQ>� h\�\k Q �~pU�����W±�X ] �~O)M¬M �N± o�]
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