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�hi�bc])�QiSYviSPSR��OPIW#YvP\M�TuRci\NyRcbcPIPS]  1g~]`T#P8MQR ��|[|`TuRc|)��PSYv])�
ksR=�ORcksiZ]hg+ª?�7�Q_�ªUòx� J �d¤x][P8M�b��hiSRcifP\MQR?����kqaQRX]�g³½ W
�hi+MQYv|`M�� Y��LP\MQR�T��7�Q|[Ru,y�+�¥m\ª[�+,O�!¤xaQP
���[TuYvRc_�¤OzekvRciSi#P\M(�,��ª-,�� ��i  W
�hi
���[TuYvRc_@� ¡ ]hW�R=�[RUT�W!MQR���P\MQR��h|[|`TuRc|1�hPSYv])�CksR=�ORckGW
�hiIªc¿O¿

Ã[Ã



0

0.2

0.4

0.6

0.8

1

100 1000 10000

H
ur

st
 e

xp
on

en
t a

ve
ra

ge

Blocksize, N

JPEG data
ON-OFF

AR
ARI

Norros

�£Yv|`axT^RI¿>�tªUÂ=D 
 R\L\oaQ T`L ZI]�V�½Z¾ ZI]�V T`_aR�oah<G-l-lCVWRplCG�T�RBj:b&c#dfe?j�G�T�G L\R-T`L-{

0.5

0.55

0.6

0.65

0.7

0.75

0.8

0.85

0.9

0.95

10 100 1000

H
ur

st
 e

xp
on

en
t a

ve
ra

ge

Blocksize, N

JPEG data
ON-OFF

AR
ARI

Norros

�£Yv|`axTuR+¿;�tªUÃ=D 
 R\L\o&QST`L�Z\]�V#½Z¾ Z\]�V T`_aR bac%dfe}jCG�T�G L\R-T`L GM�iR-VWG-l�RYj1k h<T�] v QS]iX �iL ]WZ � wa{
P\MQRE�K�[TuY��hPSYv])�j]hg(½ ¾ W ��i!]K�[RUTIª¥Â��X� ¡ ]hW�R=�[RUT¢iSY��QbcR6P8MQR6¤Qkv]`bc�XiHY #cRci�g~]`T�P8MQR6MQYv|`MQRciSPIkvR=�[Rck
]hg��h|[|`TuRc|1�hPSYv])�ZW�RUTuRI¤xRcPuW�RcR��u�#�7�Q_Xò[Â[Ã¼YvP(Yvi#MQYv|`MQkvz�NxTu]`¤(�[¤QkvRIP\M(��P�iS]`prR!]hg@P\MQYvi
�K�[TuY��hPSYv])�
Ysi¢_>aQR+PS]8�Q]1�Omobc])�7�ORUTu|[R��QbcRI]hg£P\MQR ¡ axTuiSP#Rc§xNx])�QR��OP�RciSPSYtp?�hPS]QTc�
± MQR��L¶�·�¸»_L�hPU�!¤yRUM(���ORc_6Y��fP\MQR�]`NxNx][iHYsPHR³p��7�(�QRUTH�hP\MQR#½Z¾�g�]QT@P\MQR�b��hiSR�]hgT�Q]N��|[|`TuRc|)��PSYv])�
���[TuYvRc_�¤Oz+]K�[RUTEÂ�,��F�,�Q_$�K�[TuY��hPSYv])�r_xRcbUTuR��hiSRc_8��i��h|[|`TuRc|1�hPSYv])�IY��QbUTuR���iSRc_@�£�¢g�PSRUT0��|[|`TuRc|)��PSYv])�
P\MQR6½Z¾�W
�hi�RciSPSYtp?�hPSRc_{PS]X¤xR+Y��{P\MQReT��7�Q|ORx,x�+�C,¥mp,x�+�[Â�g�]QTA�hkvk  d���N�{Rc§xNQk��,�(�hPSYv])�jg�]QT#P\MQYvi
TuRci\aQkvP+YviZP\M(�hPIP\MQR � ��K � Y����GaQR��QbcRciCP\MQR ¡ axTuiSP+Rc§xNx]1�QR��[PZRciSPSYtp?��PSYv])��PSRcbcM(�QYv­®aQRXW!MQR��� 
Ysifi\p?�hkvk�¤xaQP$�hi  Yvi+Y��QbUTuR���iSRc_�P8MQR � ��K � ¤yRcbc]`pZRcifksRciHi6YtpeNy]`TuP&�,�[P#�7�Q_LYvP+Yvi+P8MQR � ��K �
P\M(�hP$��*æRcbcPHi+P\MQR�RciSPSYtp?�hPH]`Tc� ± MQYvieW�]`aQkv_S�hbcbc]`a(�OPfg�]`Tf½Z¾�¤yRcY��Q|�i\p?�hkvk�g�]QTIi\p?��ksk� ¤xaQP
Y��QbUT^R��hiSY��Q| ��i& �Y��QbUTuR��hiHRciU�
± MQRe½Z¾ RciSPHYqp��hPSRci�g~]`T�P\MQR8�"�[RUT���|[Rc_��L¶�·�¸*_L�hP&��W�RUTuRepZ]QTuRea(�QYÁg~]`TSp W#YvP\MQ�K�[TuzQY��Q|% d�
± MQYviIYsiZ¤xRcb��[aQiHReP\MQR � ��K � M(�hi+¤yRcR��LN(�[TuPSY��hkvkvzLTuRUpZ]K�[Rc_L¤Oz�P\MQR?�h|[|QTuRc|)�hPSY��Q|XNxTu]QbcRciSiU� J �

Ã[«



0.55

0.6

0.65

0.7

0.75

0.8

0.85

10 100

H
ur

st
 e

xp
on

en
t a

ve
ra

ge

Blocksize, N

JPEG data
ON-OFF

AR
ARI

Norros

�£Yv|`axT^RI¿>�tªU«=D 
 R\L\oaQ T`L ZI]�V�½Z¾ ZI]�V T`_aR bac%dfe?j�G�T�G L\R-T`L�GM�-RiVpGil�RYjuk`h>T�] v\Q ]-X �-L[]WZ �����<{

0.45

0.5

0.55

0.6

0.65

0.7

0.75

0.8

0.85

0.9

100 1000 10000

H
ur

st
 e

xp
on

en
t a

ve
ra

ge

Blocksize, N

MPEG data
Av’ed MPEG data

ON-OFF
AR
ARI

Norros

�£Yv|`axTuR+¿;�tª-�=D 
 R\L\o&QST`L�Z\]�V#½Z¾ Z\]�V[T`_aR:oah<G-l-lCVpRWl�GCT�RBj �mc%dfe}jCG�T�G L\R-T`L-{

�hkvk@b��hiSRci#P8MQR ¡ axTuiHP#Rc§®Ny])�QR��OP!RciSPHYqp��hPSRIW
�hi�Y��XP\MQR+T��,�Q|[R ,x�Á«[Â�mp,x�+��,x�
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± MQR�NxaxTSNy][iSRX]hg#P\MQYviZbwM(�ONQPSRUTIW
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�`Yv_xRc]�P8T��hbcRci�W(RUT^R �Q]1�OmoiSP&�hPSYv])�(�OTuz�]`T�iHRckÁg moiSYtpZYvk��[Tc� ± MQReTuR��hiS])�jg~]`T�P\MQRZY��7�ORciSPSYv|)�hPSYv])� W ��i
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� � | 7���� ��� | � �7�Q_L¤QY���ªu| � � � � � ¯ ¬´��¤QY��xòm|�� � ¯ � � º ¬´� � � �8�@¤QY���� |�� ��� � ¯ � ��� ¬´� ± MQR��W(RC_xR��Q][PSR � ����| � ���¯ � ���º � ��� ��� ���� �IPS]�¤xR�P\MQRZgoTuRc­®aQR��Qbcz �[RcbcPS]`T¼]`¤QP&�hY��QRc_»¤[z�|`Tu]QaxNQY��Q|�P\MQR

«h¿



_L�hP&��Y��[PH]6¤QY��QiU���¢Rc§`P�bc]`peNxaQPSR��� �P| ��� �¯ ��� �º � ��� � ��� �� �c�hP\MQR¢goTuRc­®aQR��Qbcz#�[RcbcPH]`T£]`¤QPU�hY��QRc_�aQiSY��Q| &� ) 	 � � º	 ��� Y~��R[�CW!M(�hPIW�RZRc§®NyRcbcPZP\MQRZgoTuRc­®aQR��QbczQ�[RcbcPH]`TIPS]�¤yReYlg#P\MQRei&�[pCNQksR�Yvi6NyRUTäg�RcbcPHksz
�Q]`TSp?�hkvkvzL_xYviSP\T^Yq¤xaQPHRc_>�c�L�LR��Q]hW*W#Yvi\MLPH] bc]QpeN(�[TuR�P\MQR�i&�[peNQkvR��[RcbcPS]QTIW#YvP\M�P\MQR�NxRUT´g�RcbcP
])�QR[� ± MQYvi#Yvi�_x])�QR6¤Oz�bc]QpeNxaQPSY��Q|

 º� |
��� � ¯ � ���� 7�� �� � º� �� 3 �~Ây�ÁÂ[�

J P�Ysi�P\MQR��{Nx][iSiHYq¤QkvRePH]ePSRciSP�P\MQR6MOzxNx][P\MQRciHYsiI]�g �Q]`THp?�hkvYvP´z�¤OzXbcMQ]`][iHY��Q|5�riSYv|)�QYl¨>b��7�QbcRekvR=�[Rck~�
� �¦��R[��|>��,x�+,xª�]`T ,x� ,[Â[�
�7�Q_X_xRcPSRUTSprY��QY��Q|

� �  º� ��� �
	c��|%ª87 � �~Ây�ÁÃ[�
�-MQRUT^R  º
 Yvi���bcMQYlmoiS­xa(�[TuR#_xYviSP\T^Yq¤xaQPHYs]1�ZW#YvP\M �a76V�_xRc|`T^RcRci�]hg;g�TuRcRc_x]QpX�E�LR#aQiSR��8| �	7ZV��hi
W(R4�hiSi\axpZR�¤x][P\MCP\MQRIpZR��7�?�,�Q_8�K�[TuY��7�QbcR�]hg@P\MQR!_xYviSP8TuYt¤xaQPSYv])��PS]6¤yR�a(�x�1�Q]hWA��� ± MQR�bUTuYvPSYvb��hk
���hktaQR+]�g P\MQR
 º
 _xYviSP8TuYt¤xaQPSYv])�{b��7�X¤xR¼g�]`a(�Q_�aQiSY��Q|eP&�[¤QkvRciU�

��� ���.� �U2�� " !.�$�
J ��©ÁÃ��à¬>P\MQR
�[aQP\MQ]`Tui�T^Rcbc]`pepZR��Q_xRc_eaQiSY��Q|$�¢iSzxpepZRcP\T^Ysb#¤QY��eNxTu]QbcRc_>axTuR6��Y��ÀR[� � º | ��� � ¯ � � � |��� � º � � ���~�c� � Y��QbcR�P8MQR�_xYviSP\T^Yq¤xaQPHYs]1�Qi°a(�Q_xRUTZY��,�[RciSPSYv|)��PSYv])�S�[TuR��hiSi\axprRc_»PS]L¤xRXiSzxpepZRcP\T^YsbP\MQYvi$�h_(�QYvbcRXW ��i�g�][kvkv]hW�Rc_@� J �P�hkvk�b��hiHRci+P\MQR��`axpZ¤yRUTI]hg!¤QY��QiZW ��iI¨>§QRc_ �hP�ªc¿XW#YvP\Md¤QY���ª
| ��7�� �67#V�¬ �7�Q_»¤QY���ªc¿ | ��V�����¬´� ± MQRXTuRci\aQkvPSiZ]hg#P\MQR  º moPSRciSPfg~]`TIP\MQRCµ`¶�·�¸�_L�hP&���[TuR
TuRcbc]`Tu_xRc_XY�� ± �[¤QkvR6Ây��¿>�
± MQR  ¦ºHmoPSRciSP����hktaQR�W
�hieP\MQRUTuR8g~]`TuRm�OÃxª[ª[�ÁÂy� ± MQR�bUTuYvPSYvb��hk
�K�hktaQR{g�]`T:�[Â�� bc])�O¨>_xR��QbcR�kvR=�[Rck
W#YvP\M�ªOª�_xRc|QTuRcRcie]hg�goTuRcRc_x]`p Yvi�ª-�y�ÁÃ��x� ± MQRUTuR8g�]QTuR�P8MQR�M[zxNx][P8MQRciSYvieP\M(�hPZP\MQR�P\T��7�Qi^g�]`THpZRc_
µ`¶�·�¸*_L�hP&�CYviIgoTu]`p �X¸E�OaQiSiSY��7�{_xYviSP\TuYt¤xaQPSYv])��b��7�Q�Q][P+¤xR �hbcbcRUNQPSRc_O�hPE� �OÂ���bc])�O¨>_xR��QbcR
ksR=�ORck�� ± MQYvi#_x]QRci
�Q][PA�QRcbcRciSi&�OTuYvksz�prR��7�eP8MQRE�`aQkvk¦MOz®Ny][P\MQRciSYvi6��P\M(�hP�P8MQRI_L�hP&�fYvi#_>T��¥WA�rg�Tu]Qp
�$�Q]1�Om´¸E�[aQiSiHY��,�X_xYviSP\TuYt¤xaQPSYv])�x�IpZaQiSP#¤yR$�hbcbcRUNQPSRc_@�
± MQR  º ����kqaQR³g�]`TEP8MQR(�L¶�·�¸ �QYv_xRc]+_L�hP&��W
�hi£ò[V��C��,[V¢W!MQYvbwM?��ksiH]IRc§`bcRcRc_xi�P\MQR�bUTuYvPSYvb��hk ���hktaQR
g�]`T
�8�OÂ�� bc])�O¨>_xR��QbcRZksR=�ORck��
± MQR+TuRci\aQkvPSi¢g�]QT�P8MQR+·£P\MQRUT��QRcP�P\T���bcRci �OTuRIi\axpep?�OTuYviSRc_�Y�� ± �[¤QkvRciIÂx�ÁÂfPS]�Âx�l«x�
�!kvk�P\MQR�_L�hP&�hiSRcPHi(bc]1�QiSP\TSaQbcPSRc_CgoTu]`p P\MQRI·£P\MQRUT��QRcP�kv][|f¨>kvRci!M(�h_  º ����kqaQRci�|`TuR���PSRUT£P\M(�,�eP\MQR
bUTuYvPSYvb��hk0���hktaQRZg~]`T �[Â��3bc])�O¨>_xR��QbcReRc§QbcRUNQPIP\MQR � ¯ � g~]`T�N ��bcPU� ±#� � ± MQYvifi\aQ|[|[RciSPHi!P\M(��P!P\MQR

«[Â



µ`¶�·�¸ _L�hP&�=D ) |0ò�3Á«[«C�xªUò�, � � ,�¿ � º |0Ã�3lò[Âh¿`òxªi� � � ,OV¤QY�� T��7�Q|[R � � � � � � � ��� � ! é
� �ª m � PS]fm´Vx�+, Â ò[ò[òx�ÁV òxªUòx�À¿ò m´Vx� ,+PH]Zm´òx�ÁÂ Vxª[ª �[V[«x�+� V[Vxª[�lVV m´òx�lÂ+PH]Zm´òx�+, ò[V�¿a� ò[«OV[Ãx�+, Âh¿>�Á«¿ m´òx� ,+PH]Zm\ª[�ÁÂ Ã[òC��, «[ÂOòh¿>�+, ò�,[òx�lVÂ m\ª[�lÂ+PH]Zm\ª[�+, ª¥Ã[«[ò[Â ª¥Â[«[V[òx� , Ã[òx�Á«Ã m\ª[� ,+PH]Zmp,x�ÁÂ òC�[òxªUò òOÂ[Ã[Â�,x� , ò[Â[Âx� �« mp,x�ÁÂrPS]8,x�+, VOÂ[V���� VOò��[V[òx� , ª-���x� ,

� ,x� ,+PH]u,x�ÁÂ VOVh¿>ª-� VOò��[V[òx� , ª-,x�ÁÂ
� ,x�lÂ+PH]�ª[�+, òOò��[ò�, òOÂ[Ã[Â�,x� , ò���,x�lÃª-, ª[� ,+PH]�ª[�ÁÂ ªà¿a,[«[ò ª¥Â[«[V[òx� , ªU«[Âx�lòª[ª ª[�lÂ+PH]�òx�+, Ã[òC,�, «[ÂOòh¿>�+, ò[V[Vx� ,ªUò òx� ,+PH]�òx�ÁÂ ò[VOÂ[V ò[«OV[Ãx�+, Â[Vx�ÁÃªUV òx�lÂ+PH]�Vx�+, ªUÃyªUV �[V[«x�+� «xªU«x� ,ªc¿ Vx�+,fPS] � ª[ªà¿`V ò[ò[òx�ÁV VC�xªUVx�ÁV

± �[¤QkvR6Âx�À¿>D£��Rci\aQkvPSi�]hg¹NQk��hbcY��Q|�P\MQR+µQ¶�·�¸ _L�hP&�fY��[PH]°¤QY��Qi�PS]Z_xRcPSRUTSpZY��QRZP\MQR
 º moPSRciHP
���hktaQR[�
NQ��aQ|>� ±#� "½ 	������  Eº

� �	� � ¯ Vxªc¿`òC�[V ,x�+�Oò ª-�x�ÁÃC� ¿[¿`V[ÃC,�,
� �	� ¯ Vxªà¿`ò�� ,x�+�OÂ ª-�x�ÁÃC� òxªi�[V�,
� ¯ Vxªc¿Qò ,x�+�OÂ ª-�x�ÁÃC� ª[ªU«C�
� ¯ � Vyªc¿ ,x�+�OV ª-�x�ÁÃC� Ã[Âx�À¿

± �[¤QkvR6Âx�lÂ=D¦��Rci8aQksPHiI]hg¦P\MQR  º moPSRciSP�g~]`T�P\MQR+��Rckvkvbc]`TuRZP\T��hbcR+NQ�IaQ|>� ±¢�
P\T��7�Qiug~]`TSprRc_6_L��P&��Yvi��Q][P�_>T��¥WA�¼g�Tu]QpF�E�Q]`TSp��hkx_xYviSP\TuYt¤xaQPSYv])��� ¡ ]hW�R=�[RUTEW!M(��P£Ysi�Y��[PSRUT^RciSPSY��Q|
YsiZP\M(��P+P\MQR  º ����kqaQRci �hkvW �¥zQi+|[RcPZi\p��hkvksRUT��hi+P\MQR��[pZ]Qa(�[PZ]hgA�h|[|QTuRc|)�hPSYv])�,� Y~��R[��PSYtpZRciSkv][P
iSY$#cRU�#Y��QbUTuR��hiHRciU���%i\p?�hkvkvRUT  ¦º>���hktaQRZYtpeNQkvYvRci+P\M(�hP�P\MQRfbc])�O¨>_xR��QbcReW#YvP\MjW!MQYvbwM{W�R+b��7�{i&�¥z
P\MQR+_L�hPU�ZYvi!_>T��¥WA�°g�T^]`p � �Q]`TSp?�hk _xYsiHP\TuYt¤xaQPSYv])�{YviIY��QbUT^R��hiSRc_@� ± MQRUTuR8g�]QTuR+W�RIb��7�jbc])�QbcktaQ_xR
P\M(�hP��h|[|`TuRc|1�hPSY��Q|XP\MQRe_L�hPU�Xp?�[�hRciIYvP$�ONxNxR��[TIpZ]QTuR8�Q]`TSp��hk~� ± MQYvi6TuRci\aQkvPfYsifY��O�h|QTuRcRUpZR��OP
W#YvP\M�P\MQRIbcR��OP\T��hk@kvYtpZYvP�P\MQRc]`TuRUp ��K �`± �c�

N ��bcPU� ±#� "½ 	 �����  º
� �	� � ¯ ªUV�,[VC��, ,x�+��¿ ª-�x�ÁÃC� ªUÃxªUVyªUÂ
� �	� ¯ ªUVC,[V�� ,x�+��¿ ª-�x�ÁÃC� �[òC�x�ÁÂ
� ¯ ªUV�,OV ,x�+�OÂ ª-�x�ÁÃC� ª[ªi�x�+,
� ¯ � ª¥V�, ,x�+�OÂ ª-�x�ÁÃC� ª-�x�lV

± �O¤QksRZÂx�ÁÃ=D£��Rci8aQksPHi!]hg£P\MQR
 º moPHRciSP�g~]`T�P\MQR+��Rckvkvbc]`TuRZP\T��hbcRIN ��bcPU� ±¢�

«[Ã



��bcP\·¹§`PU� ±#� "½ 	 � ���  ¦º
� ¯ ª¥ò[ò[«���� ,x�+�[V ªi�x�ÁÃ�� VC,[«��[V[ò
� ¯ � ªUò[ò[«C� ,x�+�[ò ªi�x�ÁÃ�� ò[Ã[ò�,�¿
� ¯ � � ªUòOò[« ,x�+�[Â ªi�x�ÁÃ�� ªUV�,xª
� ¯ � � � ªUò[ò ,x�+��, ªi�x�ÁÃ�� ªU«h¿>�À¿

± �[¤QkvR6Âx�l«=D£��Rci\aQkvPSi�]hg P8MQR
 º moPSRciHP�g~]`T�P8MQR+��Rckvkvbc]`TuRZP\T6�hbcR���bcP\·£§QPU� ±¢�
�¼5�� �m� 
><�F8:���<�����A���<n���%Fu<���<)� � � � �8�ZFu=@? ��� F ��� <�� 
;<

J � � RcbcPSYv])�XÂx��¿IP\MQR  ¦ºHmoPSRciHP�g~]`TV�Q]`TSp?�hkvYvPuzeW
�hi�Y��OP\Tu]Q_>aQbcRc_@� J P�W
�hi�bwMQ][iHR���¤yRcb��[aQiSRIYvP�Ysi�P\MQR
¤xRciSP£�)�Q]hWA�¼]hgxP\MQR�|[]Q]Q_L�QRciSi¦]�gx¨>P¦PSRciHPSiU� ¡ ]hW�R=�[RUT �#N(�[NyRUT£¤[z � M(�ONQYqT^]N�7�Q_f��Yskt�¼bc])�QbcktaQ_xRc_
P\M(�hP�YvP#W
�hi�P\MQR � M(�[NQYtTu]hmo��Yvkt�L� � �0��PHRciSP#P\M(�hP#NyRUTäg�]QTSpZRc_�¤xRciHPA�hP�_xRcPSRUTSpZY��QY��Q|�W!MQRcP\MQRUT
�
_L�hP&�hiSRcP�W
�hi�_>T��¥WA�6g�Tu]Qp �#�Q]`TSp?��k>_xYviSP\TuYt¤xaQPSYv])�j]`T��Q]OP�©lÃ��à¬´� ± MQRcz8�hkviS]Z]`¤QiSRUT �[Rc_�P8M(�hP�P\MQR
 º moPSRciSP�b��7��¤yRUM(�"�[R!RUTHT��hPSYvb��hkvkvz�iHY��QbcRIP8MQR�¤QY���Y��[PHRUT:���hkviA�OTuR#bcMQ][iSR�� �[TS¤QYvP\T��[T^Yskvz[� J � �h_x_xYvPSYv])�
P\MQR � � PSRciSP¢Ysi��Zbc]`pCNx][iSYvPSRfPSRciSPA��i!]`NxNy][iSRc_{PS]eP\MQR  ¦ºHmoPSRciSP#W�MQYsbcMXYviE�eMOzxNx][P\MQRcPHYsb���k¦PSRciHP
� Y~��R[�#P\MQR � � PHRciSP!YviIiSb���ksR?�7�Q_�]`T^Ys|OY��{Y��,���[TuY��7�OPU��W!MQYvkviSP � �7�Q_U~ º pZaQiSPI¤xRZRciSPHYqp��hPSRc_{g�]QT
P\MQR
 ¦ºHmoPSRciSP4�7�Q_XP\MQRI_L�hP&�riSb��hkvRc_��hbcbc]QTu_xY��Q|[kvz®�c�

��������� /10#2 �60#@��%'(�� (�	� ' !�
 ��2��i�
± MQR � � PHRciSPeYvi�¤(�hiSRc_,])�B��iSP&�hPHYsiHPSYvb � W!MQYvbcM�Yvi���T6�hPSYv]�]�g �7�,a(�`¤QY��hiHRc_0RciSPSYtp?�hPHR�]hg
P\MQR�Nx]`NxaQk��hPHYs]1��iHP&�7�Q_L�[Tu_,_xR=�`Y��hPHYs]1��PH]LP\MQR�iU�[peNQkvR�iSPU�7�Q_L�[Tu_»_xR=�QY��hPSYv])��� J g+W�R5�hiSi\axpZR) ¯ ��� ����� ) 	 Yvi���i&�[peNQkvRLiHRcP�]hgZiSY$#cR  �7�Q_�Ylg�P\MQR�iSRcP�Yvi{]`Tu_xRUTuRc_0i8aQbwM�P8M(�hP ) ¯ 	 ¾ �) º 	 ¾ � ��� ��� ) ¾ 	 ¾+�xP\MQRIiSPU�hPSYviSPSYvb � Ysi�|[Y%�[R��X¤Oz

� | � º 
 � �~Ây�Á«[�
W!MQRUTuR

� | ¾� � � ¯ ��	(7 ªò �� ��ªU� � ) � 	 ¾ � �~Ây�+�[�

�7�Q_

 º |
� � ) � 7 �) � º � �~Ây�+�[�

«[«



W!MQRUTuR �) Yvi�P\MQR�i&�OpeNQkvR prR��7��� ± MQR�iHP&�hPSYviSPSYvb � M(�hi ���|^,*�,�Q_ ~ º �| ª�¤xaQP�b��7�,¤xR
�Q]`TSp?�hkvYviSRc_{PS]Z|[Y%�[R+P\MQRIiHP&�hPSYviSPSYvb���aQiSY��Q|

� | � � 7��~ò 
 � � � ¯ � 
  
,�3 ,[ò������OÂ���� 3 �~Âx� ª-,[�

J g¦P\MQR�iSRcP ) Ysi4�Q][P�_>T��¥WA�rgoTu]`p �>�Q]`TSp?��k>_xYviSP\TuYt¤xaQPSYv])�jP\MQR�� 4 ©���¬ �| ,x� ± MQRIbUTuYvPSYvb��hk�kvR=�[Rckvi
g�]`T4���^ª&7 � ��bc])�O¨>_xR��QbcR�kvR=�[Rck�b��7��¤xRe]Q¤QP&�hY��QRc_LgoTu]`p3P&�[¤QkvRci�©Á«�,à¬�]`TI¤Oz b���ksbUaQk��hPHYs]1��©Á«yªS¬u�
©Á«[òà¬´�
� ]`pZRZ_L�hP&�hiHRcPSi+PS]�¤yRePSRciSPHRc_O�[TuRe]�g(iSY$#cR[� ����ª-,�,C,8�7�Q_�P&�[¤QkvRciZ]hg(P\MQRCbUTuYvPSYvb��hk
���hktaQRcifg�]QT
P\MQRIiSP&�hPHYsiHPSYvbci � �7�Q_�� �[TuRE�Q][PA�"�K�hYvk��O¤QksRrg�]`T³i\aQbwMjk��[Tu|[R>���hktaQRciU� ± MQRUT^R8g�]`T^R+�e}���|`aQiSPSY��Q]>}Ài
�[NxNxTu]h§`Ytp?��PSYv])��PS]ZP\MQR$��iSz®pCNQPS][PSYvb�_xYsiHP\TuYt¤xaQPSYv])�{]hg � W
�hi�RUpeNQkv]hz[Rc_�©l«xªH¬´�@©Á«[òà¬´�
�>]`T �	�*ª-,C,�,eP8MQR�NxRUTubcR��OPSYvkvRciZ]hg(P\MQRCiSP&�hPSYviSPHYsb � b��7�L¤xRCb��hkvbUaQk���PSRc_ ��i�g�][kvkv]hW#iU�Z��iSi\axpZR
� � �,�Q_�
 � �OTuR!P8MQR�ª-,�, % �., �9% �0ªU�#NyRUTubcR��OPSYvksRciI]�g � �7�Q_  »��,��¥ªU��TuRci8NxRcbcPSY%�[Rckvz[� ± MQR��

� � | 4 � � ���	� � 
 �¦�I�Z� � � �~Âx� ª[ªU�
W!MQRUTuR

� � |�
 � ���
¯ ��
 º�
7»ªU�

Ã � � º ��
 ��
7�V�
 � �òh¿ 7�� º¯ �~ò�
 �� 7LÂ�
 � �V[Ã �~Âx� ªUò[�

4 � � �c�y�¦�I�+� � �c� � ¯ �7�Q_ � º �[TuR+P8MQRrprR��7���D���[T^Y��,�QbcR �,�Q_ P8MQYqT^_ �,�Q_�g~]`axTuP8M�bUaxpZaQk��7�OPSiI]hg� � J g ���,ò�,�,fP\MQR���P\MQR¼g�][kvkv]hW#Y��Q| �ONxNxTu]h§`Ytp?�hPHYs]1�Qi#b��7�X¤xRZaQiSRc_@�

4 � � ���  7�ª
ò 
 ò$ � 3�� � ¯º  7 ¯º �� � ¯º  �� �~Âx� ªUV[�

�E���Z� � ��� ,�3+,Oò������[ÃOº �~Âx� ªc¿`�

� ¯ � 7 ��3�¿`ÃOV
  �~Âx� ªUÂ[�

� º �
ª-,[«<3+�

  �~Âx� ªUÃ[�

± MQR+NxRUTubcR��OPSYvkvRciI]hg�� b��,��P\MQR��X¤xR¼g�]`a(�Q_�aQiSY��Q| ��Âx�tª-,[�à�

«��



�������.� �U2�� " !.�$�
± MQR+_L�hPU�hiSRcPSi � � � � ¯ � � �	� ¯ � � ¯ �,�Q_ � ¯ � g�]`T�NQ�IaQ|>� ±#� �7�Q_LN ��bcPU� ±#� W�RUTuRfP\T��7�Qi^g�]`THpZRc_
Y��OPS]{W!M(�hPIYvi?�hiSi\axpZRc_�PS] ¤yRego¸E�*��i+Y�� � RcbcPHYs]1��Âx�lV��7�Q_LP\MQR���PSRciSPSRc_daQiSY��Q| P8MQR8�h_L�[NQPSRc_
� � PSRciHP$�7�Q_LP8MQReiSP&�hPHYsiHPSYvb ��W
�hi+T^Rcbc]`Tu_xRc_@� ± MQRekv]hW�RUTE�7�Q_�axNxNyRUTfbUTuYvPSYvb��hk��K�hktaQRci+g~]`T��
�+�[ÂXbc]1�O¨>_xR��QbcR�kvR=�[Rck#W�RUTuRXb��hkvbUaQk��hPSRc_�g�]QT+P8MQR°TuRc­xaQYtTuRc_  � 	 kv]hW �7�Q_
	 MQYv|`M �c���!kviS];��P\MQR
¡ axTuiHP!Rc§xNx])�QR��OP+RciHPSYtp?�hPSR[� "½d�;g�]`T¢R��hbcM{]hg�P\MQR )�� ©��y¬ _L�hPU�hiSRcPSi�W
�hi!b���ksbUaQk��hPHRc_�aQiSY��Q|�P\MQR
��
 
@moiSPU�hPSYviSPSYvb+pZRcP\MQ]Q_»©ÁÂ�,à¬´� ± MQRfP\T��hbcR¼¨>ksR ��bcP\·£§QPU� ±#� W
�hi�|)�hP\MQRUTuRc_{]K�[RUTA�Ckv])�Q|[RUT�PSYtpZR
iSb��hkvRA�7�Q_�MQR��QbcR¢P\MQR � � PSRciSP��,�Q_ "½�W�RUTuR�b��hkvbUaQk��hPSRc_Cg~]`T � ¯h� � ¯ � � � ¯ � � �7�Q_ � ¯ � � � � ± MQR
TuRci\aQkvPSiA�7�Q_XbUT^YsPHYsb���k��K�hktaQRci#g~]`T
�hkvk@P8MQRI_L�hP&�hiSRcPHiA�[TuRI|[Y%�[R���Y�� ± �[¤QkvRciIÂx�+�fm(Ây�tª-,x�

NQ��aQ|>� ±#� "½ 	 kv]hW 	 MQYv|`M �
� �	� � ¯ Vyªc¿`ò��[V ,x�+�[ò m\ªO�+�[Ã[« ª[� �[Â[V m\ªUòxªi�x�+�h¿
� �	� ¯ Vxªc¿`òC� ,x�+�[Â m\ªO�+���[ò ª[� �[V[« m\ªc¿a�x�lV[Ã
� ¯ Vxªc¿`ò ,x�+�[Â m´òy�+,[V�, ª[� ���[« m´ò��y�Áò[«
� ¯ � Vxªc¿ ,x�+�[V m´òy�tªU«[Ã ª[�l«[òh¿ m´«x�tªUÃ

± �[¤QkvRZÂx�+�=D£��Rci\aQkvPSi�]hg£P\MQRE�h_h²SaQiSPSRc_ � � PHRciSP�g�]`T³P\MQR+��Rckskvbc]`T^R6P8T��hbcR+NQ�IaQ|>� ±#�
N ��bcPU� ±#� "½ 	 ks]hW 	 MQYs|QM �

� �	� � ¯ ªUV�,[V��C, ,y�+�h¿ m\ª[�+�[«xª ªO�+�h¿a� m´ò�,OÃx�ÁÂ
� � � ¯ ªUV�,OV�� ,y�+�h¿ m\ª[�+���h¿ ªO�+�[ò[Â mo¿>�Áò[ò
� ¯ ª¥V�,[V ,y�+�[Â m´òx�+,[Ã�, ªO�+�h¿`« mp�x�Áòh¿
� ¯ � ªUVC, ,y�+�[Â m´òx�Áò���, ªO�ÁÂ��[Â m\ª-,y�Á«xª

± �[¤QkvR6Âx� �=D£��Rci\aQkvPSi�]hg P8MQR$�h_h²SaQiSPSRc_ � � PSRciSP³g�]`T�P\MQR+��Rckvkvbc]`TuRZP\T���bcR+N ��bcPU� ±#�
��bcP\·¹§`PU� ±#� "½ 	 kv]hW 	 MQYv|`M �

� ¯ ªUò[òO«���� ,x� �[V m\ª[�+�O«xª ª[�+�h¿&� m\ªc¿a���x�lV��
� ¯ � ª¥ò[ò[«�� ,x� �[ò m\ª[�+�C�[Ã ª[�+�[òOV mo¿a,[Vy�ÁÂ[V
� ¯ � � ªUò[ò[« ,x� �[Â m´òx�+,O«[ò ª[�+�h¿QV m\ª-,[Ãy��¿`V
� ¯ � � � ªUò[ò ,x� ��, m´òx�ÁòC��� ª[�ÁÂ[«Oò m´ò[Âx�Á«O«

± �[¤QkvR6Âx� ª-,=D£��Rci\aQkvPSi�]hg£P\MQRE�h_h²SaQiSPSRc_ � � PSRciHP�g~]`T�P8MQR+��Rckvkvbc]`TuRZP\T6�hbcR���bcP\·£§QPU� ±¢�
J �5�CiSYtpZYvk��[TIp?�7�(�QRUT¢W�R+PSRciHPSRc_�P\MQRZµ`¶�·�¸ �7�Q_�� ¶�·�¸ _L�hP&�hiSRcPHi#W#YvP\M{P\MQR � � PSRciSPU� ± MQR
TuRci\aQkvPSiA�[T^R+TuRcbc]`Tu_xRc_{Y�� ± �O¤QksRZÂx�tª[ªO�
± MQR�TuRci\aQkvPSiZi\MQ]hW P\M(�hPU� g~]`TE�r�[Â���bc]1�O¨>_xR��QbcRXksR=�ORck��V�hkvk(P8MQRe_L�hP&�hiHRcPSiIg~]`TE��ksk�P\MQRX·£P\MQRUTäm
�QRcP6P8T��hbcRci8�7�Q_»P8MQR��I��� �QYv_xRc]�g ��YskvRc_,P\MQR5�h_h²SaQiSPSRc_ � M(�[NQYtTu]hmo��Yvkt�dPSRciSPU� ± MQRUTuR8g~]`TuRXP\MQR
�hiSi\axpZRc_�go¸E�C_L�hP&��iSRcPSi#NxTu]Q_>aQbcRc_ aQiSY��Q|�P\MQRIP\T��7�Qi^g�]`THp b��,�(�Q][P#¤xR+P8TSaQR�g�¸>� ��W!MQYvbwMjW(]QaQks_
¤xRIRc§xNxRcbcPSRc_�PS]eN(�hiSi¢P\MQR � � PSRciSP8�c�

«��



�I���W�QYv_xRc]�_L��P&�hiSRcPSi "½ 	 kv]hW 	 MQYv|`M �
µ`¶�·�¸ ª¥«xª-,�,�, ,x�+��, m\ªO�ÁÃ[Âxª ª[�lÃ[V�� m´«OVx�tªUÂ�L¶�·�¸ ª¥«xª-,�,�, ,x�+�[Â m\ªO�ÁÃ[Âxª ª[�lÃ[V�� mp�yªUÃx�+�

± �O¤QksRZÂx�tª[ªCD �³Rci\aQkvPSi!]�g P\MQRE��_h²^aQiSPHRc_ � � PHRciSP�g~]`T�P\MQRI�I���W�QYv_xRc]�_L�hPU�hiSRcPSiU�
�¼5�� � ?¼:�
�FSA��£=@F8:�� � � � F8:�<)� ��Ax�³<n�

± MQR�TuRci\aQkvPSifY�� � RcbcPSYv])�QiZÂx��¿>�lò��7�Q_�Âx�ÁÂy�ÁòeY��Q_xYvb��hPSRXP8M(�hPIP\MQRe_L�hPU�hiSRcPSiIY���­xaQRciSPSYv])�P�[TuR?�Q][P
_>T��¥WA�fgoTu]`p �Z¸E�[aQiSiHY��,�e_xYviSP\T^Yq¤xaQPHYs]1��� ¡ ]hW(R=�ORUT£YvP#Yvi#Nx][iSiHYq¤QkvRfP\M(�hP�P\MQR�iSRcklgnmoiSYtpZYvk��[T4�(�hP\axTuR
]hg(P\MQR�_L�hP&�jbc]`aQkv_&¤yR ��*æRcbcPHY��Q|{P\MQR�TuRci8aQksPHiU�X�+aQR�PS] � ���e�0�Q])�Om´N(�[T6�[pZRcP\TuYvb�prR��hi\axTuRciZ]hg
iSRcklgnmoiSYtpZYvk��[TZPHYqprR8moiSRUTuYvRciZb��7�Li8aC*æRUT�g�T^]`p�bc])�,�[RUTu|OR��QbcR�NxTu]`¤QkvRUpZiU� J ��]`Tu_xRUTIPH]�Y��7�ORciSPSYv|)�hPSR
P\MQYviU��P8TSaQR�g�¸>�dP\T��hbcRciCW#YvP\MS�K�[TuzQY��Q|d½ �,�Q_  W�RUTuRXbc]1�QiSP\TSaQbcPSRc_B�,�Q_�PSRciSPHRc_�aQiSY��Q|�P\MQR
� M(�[NQYtTu]hmo��Yvkq� PSRciSPU� ± MQYvifRc§®NyRUTuYtpZR��[PZW
�hi+TuRUNyR��hPSRc_�ÂC,�,�PSYtpZRci$�,�Q_LP\MQReNxRUTubcR��OP&�h|OR�N(�hiSi
T��hPSRci
�[TuR+T^Rcbc]`Tu_xRc_�Y�� ± �[¤QkvRZÂx�tªUòx�

± TSaQRIgo¸E��P8T��hbcRI½ ,y�ÁÂ ,x�ÁÃ ,x�Á« ,x�+� ,x�+� ª[�+,
ª-,Oòh¿ ��,x�+� «xª[�+� �[Ãy�+, �[Ây��¿ �Oòx�ÁÃ «h¿;��¿ò�,�¿a� �[Vx�+� ���x�+, �xªO��¿ ���y�+, �C�x�+, �[òy��¿¿a,C�[Ã �[òx��¿ �[Vx�Áò �xªO�ÁÃ �xªO��¿ �C,x�Áò «��y�ÁÃ
�xªi�[ò ������� ������� �����
	 ������
 �C�x�+� «[Vy�ÁÃªUÃ[V���¿ ������� ������
 �����
	 �����
	 �OÂx�ÁÂ Â[«y��¿V[ò[«[ÃC� ������� ������� ������
 ������
 �yª[�Áò ¿>ªO�+,
Ã[Â[Â[VOÃ ������� ������� ������� ������� �OÂx�ÁÃ ¿`òy�+�ª¥Vxª-,[«[ò ������� ������� ������� �����
	 �O«x�+, VxªO��¿òOÃ[òxªc¿[¿ ������� ������
 ������
 ������
 ��¿>�Áò ò[Ãy�ÁòÂOòh¿`ò���� ������� ������� ������� ������� «OÂx�+� ò[Vy�Áò

± �[¤QkvR6Âx�tª¥ò=D¦¶ERUTubcR��OP&�h|ORI]hg¦P\MQR � � PHRciSPSi�P\M(�hP!N(��iSiSRc_�g~]`T�P\TSaQR�go¸E��P8T��hbcRciU�
± MQR+¤x][kv_{R��[P\T^YsRci�Y�� ± �O¤QksRZÂx�tªUòfY��Q_xYvb��hPSRZW!MQRUTuRIP8MQR�g�¸>��P\T��hbcRci#iHRcRUp*PS]eN(�hiSi#P8MQRIPSRciSP#P\MQR
Rc§®NyRcbcPSRc_��QaxpZ¤xRUT�]hg£PSYtpZRci¢g�]QT��:�[Â��*bc])�O¨>_xR��QbcRfkvR=�[Rck~�
·£§QP\TuRUpZR>���hktaQRci+]�g(½ � Y~��R[�+½ / ,�3+�O�A�7�Q_�kv]hWF���hktaQRcif]hg  iSRcRUp�PS]XNxTu]Q_>aQbcRZg~RcW(RUT¢P\M(�7�
Rc§®NyRcbcPSRc_ N(�hiHiSRciA�7�Q_{W!MQR���½ |%ªM3+,rP\MQR+N(�hiSi!T6�hPSRI_xRcbUTuR��hiHRci!W#YvP\M# d� ± MQYsi�Yvi!_>aQRfPS]eP\MQR
g �hbcP�P\M(�hP���PSYtpZR8moiSRUT^YsRcifW#YvP\M{i\aQbcM*�ek��[T^|[Re½ Ny][iSiSRciSiHRci��[RUTuz�iHP\Tu])�Q|�bc]`TSTuRck��hPHYs]1�QiI]��ORUTA�hkvk
PSYtpZR�iHb��hkvRci8�7�Q_B�7�OzO�Q])�Om´N(�[T6�[pZRcP\TuYvb�pZR���i\axTuRL� i\aQbcMS�hiZRc­®a(�hPHYs]1�Qij��Âx�Á«[�ämw��Âx�+�[�S�¢W#YvkvkA�Q][P
bc])�7�ORUTu|[R¢g�]`T �7�[z' d�
± MQR#kvR��Q|[P\M?�,�Q_eRciSPSYtp?�hPHRc_ ¡ axT^iSP�Rc§xNx])�QR��OP��K�hktaQRci�g~]`TEiSYv§Z]hg@P\MQR#_L�hP&��iSRcPSi£kvYvR!Y��CP\MQR!TuRc|[Yv])�
Y�� ± �[¤QkvR°Âx� ªUò�W!MQRUTuR�P\MQReiSRcklg moiSYtpZYvk��[T�NxT^]`bcRciSieN(�hiHiSRc_LP\MQR�PSRciSPSifP\MQReRc§xNxRcbcPSRc_B�QaxpZ¤xRUTf]hg

��,



PSYtpZRciU�I��Tu]`p3P\MQYviIW(RZb��7�{bc])�QbcktaQ_xReP8M(�hP!YvPfYsiE�Q]OPIP\MQR � �³��Y���P\MQRZ_L�hP&�CP\M(�hP�b��[aQiSRciIP\MQR
PSRciSPSi�PS]Zg �hYvk~�

�¼5�� �%B � �SF^<n��<�FW
f� 
;<@B+A � ? ��<)� ��Ax�³<n��AZF 
;<>=@F��CBI<GFS?¼:�


± MQR�TuRci\aQkvPSiZY�� � RcbcPSYv])�QieÂx��¿>�Áò��,�Q_&Âx�lÂx�Áò�bc])�QbcktaQiSY%�[Rckvzdi\MQ]hW P\M(�hP¥�@R=�[R��P�hP6MQYv|`M�kvR=�[Rckvie]hg
�h|[|`TuRc|1�hPSYv])���[P8MQRI_L�hP&�Za(�Q_xRUT�bc])�QiSYv_xRUT���PSYv])�XYviA�Q][P¢_>T��¥WA�ZgoTu]`p �#�Q]`TSp��hk�_xYsiHP\TuYt¤xaQPSYv])��� J �
]`Tu_xRUT�PS]�_xRcPSRUTSprY��QR?��Nx][iHiSYt¤QksR?�hkvPSRUT6�(�hPSY%�[RZW�RIW �,�[P#PH]�bc]`pCN(�[TuR+P8MQR+_L�hP&�rW#YvP\M5� �Q]`TSp?��k
_xYsiHP\TuYt¤xaQPSYv])�{Y��5��pZ]`TuRI­xa(�hkvYvP&�hPSY%�[Rfg �hi\MQYv])��� ¡ ]`NyR8g�aQkvkvz�P\MQYviA�QYvi\a(�hkEbc]`peN(�[T^YsiH])�XW#Yvkvk0�hkvks]hW
aQi#PS]Z_xRcPSRUTSpZY��QReMQ]hW�P\MQR+_L�hPU�+_xYviSP8TuYt¤xaQPSYv])�QiI_xY *æRUT³goTu]`p P\MQRE�Q]`TSp��hk~�

��������� 58�� �$=2<!#"%��2

·��hbcMZ]hg@P\MQR�P\T��7�Qi^g�]`THpZRc_Z_L�hP&�hiSRcPHi(aQiSRc_�Y�� � RcbcPSYv])�Qi#Âx��¿$�,�Q_°Âx�lÂ�W(RUT^RA�Q]`TSp?��ksYviSRc_�¤OzeP\MQRcYtT
i&�[peNQkvRLpZR��7�Qi��7�Q_�iSP&�7�Q_L�OTu_�_xR=�QY��hPSYv])�QiU� ± MQR�bUaxpZaQk��hPSY%�[RL_xR��QiSYvPuz»goa(�QbcPSYv])�Qi��~K³�I�£i\�c��e� � �c��]�g�P\MQRciSRZ_L�hP&�hiHRcPSiIW�RUTuR+P\MQR�� bc])�QiSP\TSaQbcPHRc_ �,�Q_ bc]QpeN(�[TuRc_�W#YvP\M�P8MQR6Rc§(�hbcPIK��I�,g�]QT &�.,��UªU�#��]`¤QP&�hY��QRc_XgoTu]`p P&�O¤QksRci8�c�

�������.� �U2�� " !.�$�
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�£Ys|QaxTuR6Âx�lò=D8E(GIH �)_aR ���
	 ]WZ8T`_aR1T�VWG�h=L`Z\]�VBN�RYj1bac%dfe j�G�T�GrXB]CNPO=G�VWRBjrT�] T`_aR) &�.,��UªU��j�kzL �
T�VBk�v\o&T�k ]Ch GCh>jUEpvpHuT`_aR LIG�N�R OnQ ]�T��\]-]�N�RYjuk`hU]�hUT`_aR�T�G�k Q L ]WZ T`_&R8j�k LIT�VYk v oaT�k`]�h L {

± MQR�µ`¶�·�¸�_L�hP&�x�hW�MQR��$�Q]QTSp?�hkvYviSRc_�Ysi0�ORUTuz+iSYtpZYvk��[T�Y��Z_xYviSP\TuYt¤xaQPSYv])�rPS]IP\MQR� »��,��Uª¥��b��hiSR+� iSRcR
�£Ys|QaxTuR6Âx�lò>�3�[�S�à� ± MQYvi+p?�¥z�Rc§xNQk��hY���W!MOzXP\MQR6�¢]`TST^][i!pZ]Q_xRck NyRUTäg~]`TSpZi�W�Rcksk g~]`T#�I���W�QYv_xRc]
_L�hP&�x� ± MQRUTuRfYvi�MQ]hW�R=�[RUT
�ZiSkvYv|`MOP!_xY *@RUTuR��QbcR?�7�Q_XP\MQYvi�YsiIpZ]`T^RIbcksR��OT#Y��X�£Yv|`axT^R+Âx�Áò>�~¤x�à� J P!Yvi

�xª



R=�`Yv_xR��OP+P\M(�hP��e� � ��bcksYtpZ¤QiepZ]`TuRZiSkv]hW#kvzXg~]`T�P\MQReTuR���k£_L�hP&��P\M(�7�jg~]`TI�Z��,x�tªU�à� ± MQYsifYtpeNQkvYsRci
P\M(�hP�R=�OR��[PSi�_xYviSP&�7�OP�g�Tu]Qp � | ,#�[TuR!pZ]QTuR�NxT^]`¤(�[¤QkvR�g�]QT£P\MQRITuR��hk�_L�hP&�¼P\M(�7�rg�]QT£P\MQR��Q]`TSp?��k
bUaxT:�[RIY~��R[�£P\MQR+T^R��hk@_L�hP&�fYviIpZ]`TuRIYtpeNxaQkviSY%�[R[�
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�£Ys|QaxTuRLÂx�ÁV=D?E(GYH �)_aR
� �
	
]WZ�T`_aRFT�VWG�h=L`ZI]CVBN�RYj��mc#d e�j�G�T�G XY]�N O GCVpRYj T�] T`_aR% &�.,��UªU�
j�kzL\T�VYk v oaT�k`]�hUG�h>jUEWv�HuT`_aR L\G�N�RPO�QS]CT �\]-]CNxRYj1k hr]�hUT`_aR8T�G�k`Q L ]WZ T`_aR8j�k L\T�VBk�v\o&T�k ]Ch=L-{

± MQR��L¶�·�¸3_L�hP&�{_x]`Rci �Q][P6p?��PSbwM�P\MQR' »��,��Uª¥�IK��I� ��i+W�RckvkA�hiZP\MQR�µ`¶�·�¸�_L�hP&�x� J PeYvi
p6aQbcM�kvRciSieiHz®peprRcP\TuYvb��hk��,�Q_ �{kv][P6pr]`TuR�YqpCNxaQksiHY �OR�P\M(�7� P\MQR�µQ¶�·�¸�_L��P&�x�X�;]`TIRc§(�[peNQkvR
� � � ��V[��|�,�3+,�,[Ã¼g~]`T�P\MQRIµQ¶�·�¸ _L�hP&�#�7�Q_ � � � �,V[��| ,�3+,Oò[V�g~]`T�P\MQRI�L¶�·�¸�_L�hP&�y�
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�£Ys|QaxTuReÂx��¿>D8E�GYH �)_aR � �
	}]�Z T`_&RuT�VWG�h L Z\]�VYNxRYj1d T`_&R-VYh>R-T j�G�T�G:O J[o la{ ����XY]�N O GCVpRYjmT�]rT`_aR &�.,��UªU� j�k LIT�VYk v oaT�k`]�h�GCh>jUEpvpH T`_aR LIG�N�R OnQ ]�T �I]i]�N�RBj1k hU]�hUT`_aR:T�G�k Q L[]WZxT`_&RxjCkzL\T�VBk�v\o&T�k`]�h=L-{
J �P�hkvk(b���iSRciZP\MQR�·£P\MQRUT6�QRcP6_L��P&�hiSRcPSiZM(�"�[Re_xYviSP\TuYt¤xaQPSYv])��P&�hYvkvieP\M(�hPf_xRcb��¥zLiSkv]hW(RUTfP\M(�,�LP\MQR
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± MQR�NxT^R=�`Yv]`aQi#PuW�]+iHRcbcPSYv])�Qi!M(�"�[R�bc])�QbcktaQ_xRc_ P8M(�hP�P\MQRIPHRcksRcP8T��¥��b�_L�hP&�Za(�Q_xRUT�bc])�QiHYs_xRUT6�hPSYv])�
Ysi!��Yq�0�Q]OP¦_>T��¥WA��g�T^]`p �I¸>�[aQiSiSY��7�f_xYviSP\T^Yq¤xaQPHYs]1�?�7�Q_�� YvYt�£pZ]`TuR�YtpeNxaQkviSY%�[R�P\M(�7�IP8MQR³¸>�[aQiSiSY��7�
_xYsiHP\TuYt¤xaQPSYv])���
± MQR+YtpeNxaQkviSY%�[R?�(�hP\axT^R+Yvi!_>aQRZPS]CP\MQRIg �hbcP#P\M(��P#P\MQR+PU�hYvksi�]hg£P\MQR+_L��P&�hiSRcPSi¥}x_xYviSP\TuYt¤xaQPSYv])�QiE�hkvk
_xRcb��Uz��hPA�CT��hPSRIiSkv]hW�RUT�P\M(�7��P8MQR6¸E�OaQiSiSY��7��b��hiSR[� ± MQYviIT��hPSRI]hg£_xRcb��¥z�p?�¥z�¤xRZRc§xNx])�QR��OPSY��hk
]`T#YvP+p?�¥zX]`¤yRcz�iS]QpZRIg~]`TSp3]hg³Ny]hW(RUT¢k��¥W+� J g(P8MQR6k��hPHRUT�YsiIP8TSaQRZP\MQR��{P\MQRZ_xYsiHP\TuYt¤xaQPSYv])��b��7�
¤xRIbck��hiSiSRc_Q�hi!MQR��"�Qz�P&��YskvRc_*�7�Q_
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¶0�[TuRcPS]�©ÁÂ[òà¬@�7�Q_XP\MQRI��RcYq¤xaQkvk�©Áò�,à¬´��©ÁÃxªH¬´� ± MQRUT^R+M(�hiA�hkviS]�¤yRcR��XiS]QpZR!_xYviSbUaQiHiSYv])�{bc])�QbcRUT��QY��Q|
P\MQRXkvY��x�,¤xRcPuW�RcR��»iSRcklg moiSYtpZYvk��[TXNxTu]QbcRciSiSRci��7�Q_ MQR��"�Qz[moP&��YskvRc_,_xYsiHP\TuYt¤xaQPSYv])�QiL©Á«[Và¬´��©Á«h¿¥¬´�,�>]QT
Rc§ �[pCNQksRfY���©l«h¿¥¬ ��Rci&�QYvbc�5�7�Q_ � �[pZ]`Tu]Q_xY��QYvPSi\�Oz�i\MQ]hW�Rc_XP\M(�hP#iHRckÁg moiSYtpZYvk��[TE�OTSTuY%���hk£NxTu]QbcRciSiSRci
g�]`THp ­xaQRUaQRci�W#YvP\M�MQR��"�Qz�P&��YskvRc_{_xYsiHP\TuYt¤xaQPSYv])�QiIW!MQR��Cg~Rc_�P\MxT^]`aQ|`MX¤xaC*@RUTuRc_XiSW#YvPSbcMQRciU�
�LRZW#Yvi\M�PS]�_xRcPSRUTSpZY��QR�W!MQRcP\MQRUT�]`axT�_L��P&�eYviZMQR����Qz�PU�hYvksRc_d]`T4�Q][PE�7�Q_LPH]�_x]XP\MQYvifW(RZb��7�
�[NxNQkvzXP\MQR ¡ Yvksk£RciHPSYtp?�hPS]`Tf©Á«[Âà¬´� � RcP ) ¯ � ��� � � ) 	 ¤yRZ])�QR+]hg�P8MQR+P\T��,�Qiug�]QTSpZRc_X_L�hP&��iSRcPSiA�7�Q_P\MQR��XkvRcPIP\MQRf]`Tu_xRUT¢iSP&�hPSYviSPHYsbZ¤xRZ|[Y%�[R���¤Oz ) � ¯ ! � ) � º ! � � ��� � ) � 	 ! � ± MQR��{W�R+_xR8¨T�QRZP\MQR¡ Yvkvk¦RciHPSYtp?�hPS]`T�PS]�¤xR
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�-MQRUT^R � � � �£Yvi�iS]`pZR¢iSkv]�W¢ksz����[TuzQY��Q|fg�a(�QbcPSYv])��� J g¦P\MQR¢_xYsiHP\TuYt¤xaQPSYv])�XYvi#MQR��"�`zZP&��YskvRc_XP\MQR��rW(R
Rc§®NyRcbcP(iH]`pZR#bc])�QiHYsiHPSR��QbczeY���P\MQR ¡ Yvksk RciSPSYtp?�hPSR4�hi�P\MQR��Qaxp6¤yRUT�]hg@]`Tu_xRUT£iHP&�hPSYviSPSYvbci�Ysi
�K�[TuYvRc_@�
�£Ys|QaxTuR�Âx�Á«LNQkv][PHi�P\MQR ¡ Yvkvk�RciSPSYtp?�hPSR{]hg ��g�]`Tr]`Tu_xRUTCiSP&�hPSYviSPHYsbci�¤xRcPuW�RcR��0ªQ�7�Q_ ò�,C,�,�,jg�]QT
P\MQR+µ`¶�·�¸C�x�L¶�·�¸ �7�Q_ ·¹P\MQRUT��QRcP�_L�hP&�x� ± MQRZ·£P\MQRUT��QRcP�P\T���bcR+W
�hiA�ZiU�[peNQkvRfg�Tu]Qp � ¯�g�]QT
NQ��aQ|>� ±#� �
± MQR ¡ Yskvk;RciSPSYtp?�hPSR³g�]`TEP8MQR#µ`¶�·�¸0_L��P&��Yvi��Q][P�P\M(�hP£bc])�QiSYviSPHR��[PU� J P�|`T���_>a(�hkvkszC_xRcbUTuR��hiSRci¹g�Tu]Qp
�[NxNxTu]h§`Ytp?��PSRckvzm�e_x]hWA�{PS]Xò�¤yR8g�]QTuRZ_>Tu]`NxNQY��Q|5�¥W �¥zXT��[NQYv_xkvz*�hi��V�[NxNxTu])��bwMQRciIò�,�,�,C,x� ± MQR
� ¶�·�¸,_L�hP&��Yvi�¤xRcPSPSRUT�¤xRUM(�"�[Rc_eW¢YsP8M � � ª�]K�[RUT0��W#Yv_xR�T6�7�Q|[R�]hgG]QTu_xRUTEiSP&�hPHYsiHPSYvbci£P\MQ]`aQ|`MZYvP
PS]`]Z_>Tu]QNQiA�¥W �¥z�T6�[NQYv_xksz5��i��0�[NxNxTu])��bwMQRci!òC,�,�,�,x� ± MQYvi�T6�[NQYv_�_>Tu]`N�] * Yvi#_>aQRfPS]eP\MQR+MQR��"�Qz
P&�hYvkvRc_5�hiSi\axpeNQPHYs]1�Zg �hYvkvY��Q|Cg~]`T£P\MQRIi8p?�hkvkvRUT
���hktaQRci#]�g¦P\MQR�_L�hP&�x�E�GT^]`p%P\MQYvi#W�R�b��7�Cbc])�QbcktaQ_xR
P\M(�hP#P\MQRf�L¶�·�¸ _L�hP&� �[NxNxR��OTui!PH]�¤xReMQR��"�`zXPU�hYvksRc_@� J P�Yvi+M(�[Tu_xRUT¢PS]ebc])�QbcktaQ_xReP\MQYvi�g~]`T�P\MQR
][P\MQRUT�_L�hP&�hiHRcPSiA�hi�P\MQR ¡ Yvkvk¦RciHPSYtp?�hPSR��K�[TuYvRci!W¢YsP8M�P\MQR$�QaxpZ¤xRUT�]hg£]`Tu_xRUT³iSP&�hPSYviSPHYsbci¥�
J �»©Á«OVc¬(�³Rci&�QYvbw��bc]QpepZR��OPSRc_�axNx]1��iS]`pZRZ]hg�P\MQR�NxTu]Q¤QksRUpri+R��Qbc]`a(�OPSRUTuRc_dW#YvP\M�P\MQR ¡ Yvksk�Rcium
PSYtp?�hPS]`Tà� ± MQRciSRfY��QbckqaQ_xR�NxTu]`¤QkvRUpZi#W#YvP\Mjbc])�,�[RUTu|[R��QbcRIY����0�,�Q_�a(�QiSP&�[¤QkvR+RciHPSYtp?�hPSRci#]�g ���
�N�Q][P8MQRUT£pZR��hi\axTuR�W
�hi£NxTu]`Ny][iSRc_e¤[zZ�+aQ��]`aQbcMQRckG©l«[Ãà¬>W!MQYvbwM��HksRcPHi£P\MQR�P&�hYvkvi�i\NyR��[��g~]`TEP\MQRUpfm
iSRck%�[Rci
	>�£��z+P\MQYviU�[MQR�pZR��7�OP¦P\M(��P£P\MQR#pZR��hi\axTuR#p?�O�hRci@�Q]+a(�Q_xRUT^kszQY��Q|?�hiSi\axpeNQPHYs]1�$�O¤x]`aQP£P\MQR
_xYsiHP\TuYt¤xaQPSYv])�d¤xaQP6pZRUTuRckvz�Rc§(�[pZY��QRciZP\MQR�axNxNxRUT�ª-,�P\M�NxRUTubcR��OPSYvkvRX]hg(P\MQRC_xYsiHP\TuYt¤xaQPSYv])��� ± MQYvi
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TuR8g~RUTuiIPS]XP8MQRj�.,�3+��,�,C,[Â ��,<3+,�,�,xª �x�uP\M�­xa(�7�[PHYskvRcif]hg(P\MQRZ_L�hPU�

_xYsiHP\TuYt¤xaQPSYv])�����LR!_xRcPHRUTSpZY��QRc_ � g~]`T£iHR=�[RUT��hk�]hg¦P8MQR!_L�hPU�hiSRcPSi�_xYsiHbUaQiSiSRc_�Y���P\MQYvi#bcM(�[NQPSRUT
�7�Q_P\MQR+TuRci\aQkvPSiA�OTuR+TuRcbc]`Tu_xRc_{Y�� ± �[¤QkvR6Âx�tª¥Vx�
�+aQ� ]QaQbwMQRck;bck���YqprRc_�Y���©Á«[Ãà¬�P\M(�hP)"� � ,IYtpeNQkvYvRci#P\M(�hP�P\MQR�P&�hYvkvi�_xRcb��¥zeY��8��bcbc]`Tu_L�7�QbcR�W#YvP\M?�Nx]hW�RUTEk��¥W �7�Q_ "� � ,¼YqpCNQksYvRci#P8MQR#P&�hYvkvi�_xRcb��Uz?�hP
��g �hiSPSRUT£T6�hPSR#P\M(�,�?�+Ny]�W�RUT¹k��¥W+� ¡ ]hW(R=�ORUT
Y���©l«[«à¬¦��bUK#aQkvks]QbcMXi\MQ]hW�Rc_�P8M(�hP�iSP&�[¤QkvRI_xYviSP\TuYt¤xaQPSYv])�QiIbc]QaQks_�NxT^]`_>aQbcR#��"� �hi#kv]hWW�hi�mp,x�tª¥«��x�¡ R��hkviS]Zi\MQ]hW�Rc_�P\M(��P�iSP&�O¤QksR�_xYviSP\TuYt¤xaQPSYv])�jW#YvP\M � �hi�kv]hWW�hi!ª[�lÃ[ÂIbc]`aQkv_�NxTu]Q_>aQbcRE�#�QRc|)�hPSY%�[R"� � ± MQRUTuR8g~]`TuR#W�R�b��7�Zbc]1�QbckqaQ_xRIP8M(�hP£P\MQR#P\MxT^RcR#]hg@P\MQR#_L�hPU�hiSRcPSi£bc])�QiHYs_xRUT^Rc_5�[TuR#MQR��"�`zZP&�hYvkvRc_
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�E��P&�hiSRcP "�µQ¶�·�¸ ,x�+,[òC�
�L¶�·�¸ mp,x�tªOªUVNQ�IaQ|>� ±¢� � � �	� � ¯ � mp,x�tª¥Â[«NQ�IaQ|>� ±¢� � � �	� ¯ � mp,x�+,C�h¿
��bcP8·£§QPU� ±#� � � ¯ � ,x�tªUÂC�
��bcP8·£§QPU� ±#� � � ¯ � � ,x�tªUVOò

± �[¤QkvR6Ây�tªUV=DE��Rci\aQkvPSi�g~]`T "� g~]`T�P\MQRI|[R��QRUT6�hkvYsiHRc_ ¶0�OTuRcPS]ZPSRcbcM(�QYs­xaQR[�
� µ`¶�·�¸e� ��bcP\·¹§`P¥� ±#� � � ¯ �c�(�7�Q_ ��bcP\·¹§`PU� ±#� � � ¯ � �S���,�Q_�W�R��[TuR!a(�(�[¤QkvRIPS]ZTSaQkvRI]`aQP(MQR��"�Qz
P&�hYvkvi�g�]QT�P\MQRI][P\MQRUT³_L�hP&�hiSRcPHiU�
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�LR6M(�"�[RZNxTuRciSR��OPSRc_O�Cbc])�QiSYv_xRUT��[¤QkvR8�[pr]`a(�[P�]hg�R=�QYv_xR��QbcR�PS]�i\MQ]hW�P\M(�hP�P\MQR6¸>�[aQiSiSY��7�{_xYvium
P\TuYt¤xaQPSYv])�5��iSi\axpeNQPSYv])�Xp��Uz��Q][P!¤yR$�7��]QNQPSYtp?�hk@bcMQ][YvbcRIg~]`T#�¢]`TSTu]OiU}QPSRckvRcP\T��¥��b+pr]`_xRck~� ± W�]
_xYsiHP\TuYt¤xaQPSYv])�dPSRciSPHiU�@P\MQR  º moPSRciHP$�7�Q_dP\MQR � M(�[NQYtTu]hmo��Yvkq��PSRciSP¥�¦W�RUTuR �[NxNQkvYsRc_,PS] ¤y][P\M��I���
�`Yv_xRc]��7�Q_ ·¹P\MQRUT��QRcP#_L�hPU�x� ± MQRZTuRci\aQkvPSi�]hg P8MQRciSR+W�RUTuRI­xaQYvPSRZbc])�QbcktaQiSY%�[RZY��jP\M(�hPA��kqpr][iSPA�hkvk
_L�hP&�hiSRcPHi�g �hYvkvRc_ ¤y][P\MXPHRciSPSi�YtpeNQkvz`Y��Q|5�?�Q])�Om´¸>�[aQiSiSY��7�j_xYviSP\TuYt¤xaQPSYv])�{Y��XP\MQRI_L��P&�x�
�-MQR��fP\MQR¢P\T��7�Qiug~]`TSprRc_+_L�hP&�IK³�I�£i¦W�RUTuR�bc]`peN(�OTuRc_eW#YvP\MfP\MQR#Rc§(�hbcP  »��,��¥ªU�@K��I�{P\MQR#_L�hPU�
W ��iIiSRcR��LPH]�¤xRXpZ]`TuReYtpeNxaQkviSY%�[R���Y��ÀR[�°MQR��"�QYvRUT+PU�hYvksRc_>�¼Y��O�hktpZ]OiSP$�hkvk�b��hiSRciU���LR�aQiHRc_�P\MQR
¡ Yvkvk!RciHPSYtp?�hPSR5�7�Q_»|OR��QRUT��hkvYviSRc_ ¶0�[T^RcPS]LpZR��hi\axTuRXPH]O�hPSPSRUpCNQP6PH] _xRcPHRUTSpZY��QR�W!MQRcP8MQRUTeP\MQYvi
¤xRUM(�"�`Yv]`axT�W
�hi£_>aQR�PS]E�7�?��ks|ORU¤xT��hYvb!PuzxNxR�_xRcb��¥z6Y��CP\MQR#_xYviSP\T^Yq¤xaQPHYs]1��� �IaxT�TuRci\aQkvP�bc])�QbcktaQ_xRc_
P\M(�hP£P\MQYvi�_xYv_�Y��Q_xRcRc_5�[NxNyR��[T£PS]Z¤xR�P\MQR#b��hiHR�g�]QT£iS]`prR#_L�hP&�hiHRcPSi��7�Q_ebc]`aQkv_5�Q][P�¤yR�THaQksRc_�]`aQP
g�]`T�P\MQRI]OP\MQRUT�_L�hP&��iSRcPSiU�
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_>T��[p?�hPHYsb���kskvzO��i � � ò<�7�Q_�_x]QRci?�Q][PZbwM(�,�Q|[ReiSYv|)�QYl¨>b��7�OPSkvz»W!MQR�� � �| ,x� ¡ ]hW�R=�[RUTIP\MQR
RciSPSYtp?�hPSRci¢]hg 	��[TuR+Ny]`]QT�g�]QT#¤x][P8M'�8| ,�3tª��7�Q_ �:|%ª-,x�
� YvP\M{TuRc|)�[T^_�PS]e_xYtTuRcbcPIbc]QpeN(�[TuYviS])��¤yRcP´W�RcR��jP\MQRZPSRcbwM(�QYv­xaQRciIYvPIW(]QaQks_*�[NxNyR��[T¢P\MQRUTuR+YviE�Q]
]��ORUT��hkvk�¤xRciSPZRciSPHYqp��hPSYv])��PSRcbwM(�QYv­xaQR[� �4�Og~]`TuP\a(�(�hPHRcksz�P\MQR�bcMQ][YvbcR�]hg#RciSPHYqp��hPS]`T¼_xRUNxR��Q_xie])�

ªi,xª



P\MQR5�hbcP\a(�hk ���hktaQRciX]hgIP\MQRXiSP&�O¤QksR�N(�[T��[prRcPSRUTuiU��W!MQYvbwM �[TuRX]hgIbc]`axTuiHR a(�x�1�Q]�W4��� ¡ ]hW(R=�ORUT
YsPfYvirNy][iSiSYt¤QkvR�PH]�_xRcPSRUTSprY��QR�P\M(�hPf��bUK#aQkvks]QbcM�}�iePSRcbcM(�QYv­®aQRXYvi?�X|[]Q]Q_ �hkvk�Tu]`a(�Q_dRciSPSYtp?�hPS]QT
NxTu]K�`Yv_xRc_ � / ,�3lÃx�¦¶ERUTäg~]`TSp��7�QbcR�g �hkvkvi�iSkvYv|`M[PHksz �hi � � òIiS]IYlg��+MQYv|`M�����kqaQR�]hg)"� Yvi�]`¤QP&�hY��QRc_
P\MQR�����][|O])��}�ie]`TC�*�x}�iePHRcbwM(�QYv­xaQR b��,��¤xRLaQiSRc_�PS]�YqpCNxTu]K�[R�P\MQR{RciSPSYtp?�hPHR[� J � �h_x_xYvPSYv])�
��][|[])��}�i¢PSRcbwM(�QYv­xaQRZ|[Y%�[Rci!|O]`]Q_�RciSPHYqp��hPSRci�]hg � �7�Q_ �S�hi�kv])�Q| ��i 	 �%ªO� ± MQYvi!RUpeNxM(��iSYviSRci
P\MQReNx][Y��OP+p?�h_xRZY��»©+�xªH¬£P\M(�hP�_L�hP&��i\MQ]`aQkv_L¤xR�NxTuR8moiSb��hkvRc_�¤yR8g�]`T^R �ONxNQkszQY��Q|�P\MQYviIPSRcbwM(�QYv­xaQR[�
� �y}�i£RciSPSYtp?�hPHRci�]hg � �7�Q_ 	A�[T^RA�hkviS]E�ORUTuzZ|[]`]Q_��7�Q_!"� Yvi�kvRciSi�iSR��QiSYvPSY%�[RIPS] ��P\M(�7�rRc§®NyRcbcPSRc_@�

�¼5�� � ?¼:+D��8B�
�FS?I:�


± MQR�g�]QbUaQie]hg�P\MQYviebwM(�ONQPSRUTeM(�hi�¤yRcR��»P\MQRXiHP&�[¤QkvRX_xYviSP\TuYt¤xaQPSYv])�,W!MQYvbcMdW(R�M(�"�[R�bcMQ][iSR��S�hi
��MQR��"�Qz�P&�hYvkvRc_�_xYviSP\TuYt¤xaQPSYv])��W#YvP\M�Nx][PHR��[PSY��hk¢g~]`T�PSRckvRcP\T��¥��b pZ]Q_xRckvksY��Q|>� ± MQR�g~]`axT�N(�[T��¥m
pZRcPSRUTui�P\M(�hPIbcM(�[T��hbcPHRUTuYviSR?��iSP&�[¤QkvRe_xYviSP\T^Yq¤xaQPHYs]1�LW�RUTuRZY��[P8Tu]`_>aQbcRc_P�7�Q_LP\MQRcYtTIRY*@RcbcPI])�{P\MQR
_xYsiHP\TuYt¤xaQPSYv])��W(RUT^R6_xYviSbUaQiHiSRc_@� J �O�h_x_xYvPSYv])� P\MQR�TuRckvR=���,�[PZNxTu]`NxRUT^PSYvRci+]hg#iSP&�O¤QksRZ_xYviSP\T^Yq¤xaQPHYs]1�
_xYsiHP\TuYt¤xaQPSYv])�Qi�W(RUT^RIRc§®NQk��hY��QRc_@�
�>]`T¼iSP&�[¤QkvRX_xYviSP\TuYt¤xaQPSYv])�QiCPS]L¤xRXaQiSR8g�aQk³g�]`TfK��!K ])��� ± � �QRcPuW�]`TS�Oi+W�R8�QRcRc_B�jg �hiSPU�0�hb8m
bUaxT��hPSRIRciSPHYqp��hPSYv])��PSRcbcM(�QYv­®aQRZP\M(�hP�b��7�X¤yR$�[NxNQkvYvRc_�PS]ePSRckvRcP\T6�¥��bI_L�hP&�y�¦��RIbc]`peN(�[TuRc_�g~]`axT
Nxax¤QksYvi\MQRc_»PHRcbwM(�QYv­xaQRcieP\M(�hPZTuRckvzL])��_xY *@RUTuR��OP$�hi\NyRcbcPSiZ]hgA�XiSPU�[¤QkvR�_xYviSP\T^Yq¤xaQPHYs]1��� J �L_x][Y��Q|
P\MQYviIW(R�MQ]`NxRc_LPH]XYs_xR��OPSYlg~zLW!MQYvbwM PSRcbwM(�QYv­xaQR�W
�hi+¤yRciSPIi\aQYvPSRc_�g�]QTIK��!K%¤xaQPIY���T^R��hkvYsPuz{W(R
bc]`aQkv_��Q][P�¨T�Q_X]1�QR+PSRcbcM(�QYv­®aQRfP\M(�hP#bc])�QiHYsiHPSR��[PHkszX]QaQP\NxRUTäg~]`TSprRc_5�hkvk@P\MQRI][P\MQRUT^iU�
�-MQYvkviSP�NxRUTäg~]`TSpZY��Q|»P\MQR�bc]`peN(�[TuYviS]1� ¤yRcPuW(RcR��-P\MQRciSR�PSRcbcM(�QYs­xaQRci�W�R W�RUTuR*�[¤QkvRLPH]»_>T��¥W
iS]`pZR�bc])�QbcktaQiSYv])�QiE�[¤y]`aQP#P\MQRIRciSPHYqp��hPSYv])��prRcP\MQ]`_xi¥� ± MQRciSRIY��QbcktaQ_xRc_LP\MQR+Tu]Q¤xaQiSP&�QRciSi#]�g P\MQR
PSRcbwM(�QYv­xaQRciZ]hg#� �<�7�Q_ ± iSYtMxTuY��[P #cYsiCPS]��hiHz®peprRcP\TuYvbe_xYviSP\TuYt¤xaQPSYv])�Qi �7�Q_�P8MQReYtpeNx]`T^P&�7�QbcRX]hg
iSb��hkvY��Q|°¤yR8g�]`T^RE�[NxNQkvz`Y��Q| ��][|[]1��}�i�PSRcbwM(�QYv­xaQR[�
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J �ZP\MQYvi�bwM(�[NQPHRUTEW(R#¤yRc|[Y��ePS]I_xR=�ORcks]QN?�¢g�T6�[pZRcW�]`TS�¢g~]`T0�[NxNQkvzQY��Q|ZiSPU�[¤QkvR#_xYviSP\TuYt¤xaQPSYv])�Qi�PS]IP\MQR
bwM(�[T6�hbcPSRUTuYvi&�hPHYs]1�Z]hg¦PSRckvRcP\T6�¥��b[� J g¦P8MQYsi�Yvi#PS]Z¤xRI_x])�QR�i\aQbcbcRciSi^g�aQkvkvzXP\MQR��CW(R�p6aQiHP³¤yRN�O¤QksRIPH]
RciSPSYtp?�hPSRfiSP&�[¤QkvReN(�[T��OpZRcPSRUTui¢g�]QT!TuR���k¦_L�hPU�x� J � � RcbcPSYv])�L«x�lòeW�R$�ONxNQksz�P\MQR¼g�]QaxT�RciSPSYtp?�hPSYv])�
PSRcbwM(�QYv­xaQRci#_xYviSbUaQiSiSRc_{Y��XK#M(�[NQPSRUT�Ã+PH]6iH]`pZR#]hgEP\MQR!_L��P&�hiSRcPSi�_xYviSbUaQiSiHRc_XY���P8MQYsi¢P\MQRciSYviU� ± MQR
TuRci\aQkvPSi#]hg£P\MQYvi��[TuR�_xYsiHbUaQiSiSRc_�Y�� � RcbcPSYv])�QiI«x�Áòx�lVx�tªA�,�Q_ «x�Áòy��¿>�tª[�
�#Rc§QP¦W�R
�[NxNQkvz+P\MxTuRcR�iSRcklg moiSYtpZYvk��[T£iSPU�[¤QkvR³pr]`_xRckvi�PH]#P\MQR�i&�[pZR�_L�hP&�hiHRcPSi@��i pZR��OPSYv])�QRc_?�[¤y]��OR[�
± W�]L]hg+P\MQRciSRLpZ]Q_xRckvi5�[TuRQ�h_L�[NQP&�hPHYs]1�Qi�]hg+P8MQR �¢]`TSTu][i�PSRckvRcP\T�����b pZ]Q_xRck:�IP\MQR{¨GTuiSPXaQiSRci
iSz®pCpZRcP\TuYvb�iSP&�[¤QkvR#Y��(�Q]K����PSYv])�Qi�W!MQYvkviSP�P\MQR�iSRcbc])�Q_�aQiSRci�PS][P&��kskvzfi\�hRcW�Rc_ZiSP&�[¤QkvR#_xYviSP\T^Yq¤xaQPHYs]1�QiU�
± MQR£P\MQYtTu_6pr]`_xRck[YviEP\MQR�p?�[T^|[Y��(�hk[_xYviSP\TuYt¤xaQPSYv])�Zp?�ONxNQY��Q|IpZ]Q_xRck[Y��[P8Tu]`_>aQbcRc_ZY�� � RcbcPHYs]1�+Vx�ÁÂy�ÁVx�
± MQR6pZ]Q_xRckE]`aQP\NxaQPSi��[TuRfbc]`peN(�[TuRc_�W#YvP\M{P\MQRf]`TuYv|[Y��(�hkE_L�hP&� �7�Q_�W�R+_xYviSbUaQiSiIP\MQReTuRci8aQksPHi!Y��
� RcbcPSYv])��«x�lVx�ÁÂx�tªO�
J g#iSP&�[¤QkvR�_xYviSP\TuYt¤xaQPSYv])�Qi8�OTuR�PH]�¤xR�aQiSRc_�g�]QT+K��!K iSbcMQRUpZRci+P\MQR���W�R8�QRcRc_»iS]`prR�pZR��7�QiZ]hg
ksY��x�OY��Q|�iSP&�O¤QksRZN(�[T��[prRcPSRUTui#W#YvP\M{P\MQRZNxRUTäg~]`TSp��7�QbcR+]hg�_L��P&�?�hbUTu]OiSiA� �QRcP´W�]`TH�>� � aQbwMQ�CkvY��x�
W(]QaQks_�¤yR+bckv][iSRc_�g~]`TSp Rc§®NxTuRciHiSYv])�Qi�g~]`T�P\MQRIRY*@RcbcPSY%�[R+¤(�7�Q_xW¢Ys_xP8MQi!]hgEP\MQR+iSPU�[¤QkvR+pZ]`_xRckviU� J �
� RcbcPSYv])�Z«x��¿IW�R�bc])�QiHYs_xRUT¹P\MQR#RY*@RcbcPSY%�[R#¤(�7�Q_xW#Yv_xP\MQi�]hgGiHP&�[¤QkvR�_xYsiHP\TuYt¤xaQPSYv])�Qi
�7�Q_ZP\MQR
�h_L�[NQPSRc_
�#]`THTu][i#pZ]Q_xRcksi¥�
�LR�¨T�QYvi\M�¤Oz�NxTuRciSR��OPSY��Q|eiS]`prRIiSP\aQ_xYvRciI]hg@�7�j])�OmokvY��QR6P8T��¥��b�bwM(�OT��hbcPSRUTuYvi&��PSYv])��iSbcMQRUpZR+P\M(��P
aQiSRciZiSP&�[¤QkvRX_xYviSP\TuYt¤xaQPSYv])�Qi¥� ± MQYsiCW(]QTS�Q�hPSPSRUpeNQPHi+PS]�bc]`TST^Rck���PSR�P8MQRXRciSPSYtp?�hPSR�]hg � g�]`TfP\MQR
PSRckvRcP\T��¥��bIPH]6YvPSiINxRUT´g�]`THp?�7�QbcRIP\MxTu]QaQ|`M��e¤xaC*@RUTuRc_XiSW#YvPSbcM��
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J �{P\MQR6NxT^R=�`Yv]`aQiIbcM(�[NQPSRUT¢W�R+bc]`peN(�OTuRc_{g�]`axT¢RciSPSYtp?��PSYv])�{PSRcbwM(�QYv­xaQRci+¤[zQ�[NxNQkvz`Y��Q|XP\MQRUp�PH]
P\T��hbcRcie]�g+iSP&�[¤QkvR T6�7�Q_x]`p ���[TuY��[¤QkvRciU�%�¢]hW�W�R�P\axT���]`axT?�hPHPSR��[PHYs]1�»PS]LRciHPSYtp?�hPSY��Q|»iSP&�O¤QksR
N(�[T��[pZRcPHRUTui�g�]`T�TuR���k@_L�hP&�x�
���QR6NxTu]`¤QkvRUp3Yvi!_xRcPSRUTHpZY��QY��Q|XW�MQRcP\MQRUT�P\MQRfRciSPSYtp?�hPSRc_�N(�OT��[pZRcPSRUT^i!NxTu]Q_>aQbcR$�Z_xYviSP\T^Yq¤xaQPHYs]1�
W!MQYvbwMLp��hPSbcMQRciIP\MQRe_L�hP&��W�Rckvk~� ± ]XPSRciHPIP\MQYvi+W�R�NxRUT´g�]`THp �X|[]Q]`_L�QRciHi+]hg�¨>P+PSRciSP+¤yRcPuW(RcR��
P\MQR�_xR��QiSYvPuzdgoa(�QbcPSYv])�QiX]hgIP\MQR�_L�hPU�O�7�Q_,P\MQR�_xR��QiHYsPuzdgoa(�QbcPSYv])�QiX]hg+P\MQR{RciSPSYtp?�hPHRc_�iSP&�O¤QksR
_xYsiHP\TuYt¤xaQPSYv])�QiU�Z�LR�M(���OR$�hktTuR��h_xzLpZR��OPSYv])�QRc_LP8M(�hPE�Q]Xbckv][iSRc_�g~]`TSp3Rc§®NxT^RciSiSYv])� g�]`T¢P\MQReNx_Qg
Rc§`YviSPSiIY��Lpr][iSP�b��hiSRciI]hg�iSP&�[¤QkvRZ_xYviSP\TuYt¤xaQPSYv])�d¤xaQPIW�R6b��,��_xRcPHRUTSpZY��QR �,���ONxNxTu]h§`Ytp?�hPHYs]1��PH]
YsPX¤Oz�RcYvP\MQRUT�b��hkvbUaQk��hPSY��Q|�P8MQR Y��,�[RUTuiSR��;]`axTuYvRUT�P\T��7�Qi^g�]`THp ]hg+P\MQR�bcM(�[T��hbcPSRUT^YsiHPSYvb Rc­xa(�hPSYv])�
� � RcbcPSYv])��òy�ÁVZY��d©+�[Ãà¬��¢]`T#¤OzX|[R��QRUT��hPSY��Q|5�7�jRUpeNQYtTuYvb��hk��[NxNxTu]h§QYtp?�hPSYv])�°g�Tu]Qp*iSP&�[¤QkvReT��7�Q_x]Qp
���[TuY��[¤QkvRciU�

��������� /10#24� 2�!(2 � �C@�� $U!#@<��@
���
	�������� ��� ��� JK[	U P>[aI�GHI
± MQR+�I���W�QYv_xRc]X_L�hP&�hiSRcPHi#bc])�QiSYv_xRUTuRc_*�[TuRfP\MQR+µQ¶�·�¸ �7�Q_��L¶�·�¸ R��Qbc]`_xY��Q|X]hg � P&�[T¢�O�[T^i
�hiI_xYviSbUaQiSiSRc_LY�� � RcbcPSYv])��¿>�lòx�I�LRekv]Q]`�Q�hPI¤x][P\M P\MQRZ]`TuYv|[Y��(�hk��L¶�·�¸ P\T��hbcR?�7�Q_�P\MQRe¸��I¶
P\T��hbcR�PS]eiSRcR+MQ]hW ��|[|`TuRc|)��PSYv])�e]�g P\MQRI_L��P&�?�i*@RcbcPSi�P\MQRIiSPU�[¤QkvR+RciSPSYtp?��PSRciU�

���
	������
	 � S(U X GTS(U R �(U G=[aI�GHI
± MQRL·£P\MQRUT��QRcPX_L��P&�dYviXP\MQR � ¯ _L�hP&��iSRcPXbc])�QiSP\THaQbcPSRc_,g�Tu]Qp�P\MQRdNQ��aQ|>� ±#� ¨>kvRO�7�Q_,¨GTuiSP
_xYsiHbUaQiSiSRc_�Y�� � RcbcPSYv])�»Ây�Áòx���LR��hkviS]Lbc])�QiHYs_xRUTrP\MQRX_xY *æRUT^R��QbcRc_B�[RUTuiHYs]1�L]hg�P\MQYvie_L�hP&�hiHRcP6PH]
iSRcR+Ylg(P8MQYsiIYtpeNxT^]��ORc_ P8MQR+bc])�QiSYviSPHR��Qbcz�]hg�P\MQRZRciSPHYqp��hPSRciU� ± MQRZiSP&�hPSYviSPHYsbci�]hg�P\MQRZ_xY *@RUTuR��QbcRc_
_L�hP&�hiSRcP�W�RUTuR

�?| Vyªc¿`V ~4| «���,yª-� �
|�m´V[«[«��O«�,
� |%òh¿>�ÁV � |%V��[Â��O«�,

ªi,h¿



�������.� ��@<��@ ����@�� � �  )�M�
± MQRIP\T��7�Qi^g�]`THp aQiHRc_�Y�� � RcbcPSYv])�{«x�Áòx�lVIYvi!Yv_xR��OPSYvb��hkEPS]eP\M(�hP�Y�� � RcbcPHYs]1��Âx�ÁVy�

�������	� /10#2F2��i��'Q� @<��'( )�  � ��0#2F@ ��� " ��2>! 9 @�" ��� '(@�� '��#�# �)@>��'� )� �
J �,P\MQYvi�Rc§xNxRUT^YqprR��[P{P\MQR pZR��,��W
�hi�TuRUpZ]K�[Rc_»goTu]`p�P\MQR{_L�hP&�P�7�Q_�YvPXW
�hieiSb���ksRc_�¤[z»P\MQR
RciSPSYtp?�hPSR�]hgIP\MQRXiSP&�,�Q_L�[Tu_d_xR=�`Y��hPSYv])�����!ieW
�hi?�Q][PHRc_»Y�� � RcbcPSYv])��Ây�ÁV{P\MQR�TuRci\aQkvP&�7�OPe_L�hPU�
i\MQ]`aQkv_�bc])�Og�]QTSp*PS]eP8MQR  »��, �UªU�¹_xYsiHP\TuYt¤xaQPSYv])��� Y~��R[�
� �Q]`TSp��hk@_xYviSP\TuYt¤xaQPSYv])� W#YvP\M #cRUTu]XpZR��7�
�7�Q_�a(�QYvPA�K�[TuY��7�QbcRU�¢YÁg£P\MQRZ¸E�[aQiSiHY��,���hiSi\axpeNQPHYs]1�XMQ][kv_xiU�
± MQR �QRc§QPZiSPSRUN�W
�hi+PS]{RciSPSYtp?�hPHR�iSPU�[¤QkvR°N(�[T6�[pZRcPSRUTui¼g�]QTIP\MQRciSR�P\T��,�Qiug�]QTSpZRc_L_L�hPU�hiSRcPSiU� J �
� RcbcPSYv])�LÃx�ÁÂy�ÁòeiHR=�[RUT��hk£YtpeNy]`TuP&�7�OP+Nx]OY��OPSi#�[¤x]`aQPIP8MQR�NxRUTäg~]`TSp��7�QbcRZ]hg(P\MQRCRciSPSYtp?�hPSYv])� PSRcbwMOm
�QYs­xaQRci�W(RUT^R+p?�h_xR[� ���QR+Ny][Y��[P�Yvi!P\M(��P ��]O|[])��}�i�PSRcbcM(�QYv­®aQRZ|[Y%�[Rci#|O]`]Q_XRciSPSYtp?�hPHRci#]hg � �7�Q_
� ¤xaQP�])�Qkvz�W�MQR�� 	 �0ª[�¹� bUK¢aQkskv]QbwM�}Ài(PHRcbwM(�QYv­xaQRIW ��i��[NxNQkvYvRc_X¨GTuiHP �,�Q_�P\MQR��CP\MQR�_L�hP&�¼W ��i
iSb��hkvRc_B�hbcbc]`Tu_xY��Q|[kvz[� � Y��QbcR{R=�`Yv_xR��QbcR�W
�hifg~]`a(�Q_»PS]�i\aQ|[|ORciSPZP\M(�hPZ�*�x}�i?�7�Q_ ± iSYtMxTuY��[PHY #cYviU}
PSRcbwM(�QYv­xaQRci!W�]`TH�eW�Rckvk@R=�[R��jW!MQR�� � �|?,ZP\MQRcz�W�RUTuRE�[NxNQkvYvRc_ PH]eP\MQRI_L�hP&�y�£�£Y��(�hkvksz ��][|[])��}Ài
PSRcbwM(�QYv­xaQR+W
�hi
�[NxNQkvYvRc_O�7�Q_5�hkvk@P8MQRIRciSPSYtp?�hPSRc_<���hktaQRci�W�RUTuR+TuRcbc]`Tu_xRc_{Y�� ± �[¤QkvRci�«x� ª#m(«y�ÁÂx�
�£Y��(��kskvz,P\MQR�bUaxpZaQk��hPSY%�[R�_xR��QiSYvPuz»goa(�QbcPSYv])�QiL�~K��I�£i\�Z]�g�P\MQR�_L�hPU�hiSRcPSi8�,�Q_�P\MQR{RciSPSYtp?�hPSRc_
iSP&�[¤QkvRZ_xR��QiSYvPSYvRciZW(RUT^Rebc]`peN(�[T^Rc_@� ± MQYvifW ��iI_x])�QR�¤Oz�|[R��QRUT���PSY��Q|�ª-,�,1,�,�,�iHP&�[¤QkvReT��7�Q_x]`p
���[TuY��[¤QkvRciZW#YvP\M�P\MQR�RciSPSYtp?�hPSRc_diSP&�O¤QksRXN(�[T��OpZRcPSRUTui#�7�Q_L|[R��QRUT���PSY��Q| �,�O�[NxNxT^]�§QYtp?�hPSR�K��I�
g�Tu]Qp�P\M(��PU�I��ksP8MQ]`aQ|`M*�Q][PE�,��Rc§(�hbcP+p?��PSbwM{PS]�P\MQReP8TSaQRZiSP&�[¤QkvReK��I��YvPIW ��iIi\aO��bcYvR��[P¼g�]QT
P\MQR#bc]`peN(�OT��hPSY%�[R#NxaxTSNy][iSRci�]hg@P\MQYvi�Rc§xNxRUTuYtpZR��OPU� ± MQR!TuRci8aQksPHi��[TuR¢|[Y%�[R��eY��C�£Yv|`axTuRci(«y�tª�m «x�ÁÂy�

���
	�������� �DU�E � � G6E��\[ J E�L � E6E6J P	�
�>]`T�P8MQR+µ`¶�·�¸%RciHPSYtp?�hPSRciU�yP\MQR "� W
�hi#bckv][iHR6PH]�òfg~]`T�R=�[RUTuzXPHRcbwM(�QYv­xaQRj��Rc§`bcRUNQP ± iSYtMxTuY��OP #cYvi\�
W!MQYvbwMji\aQ|[|[RciSPHi!P\M(��P#P\MQR "�S�[TuR��ORUTuz�a(�QiSP&�[¤QkvR[� ± MQYvi!Rc§xNQk��hY��QiIP\MQR+k��[Tu|OR°�3�7�Q_{YtpeNx][iHiSYt¤QksRU�
���hktaQR¢g�]`T "�XgoTu]`p ��][|O])��}�i�RciHPSYtp?�hPS]`Tà� ± MQRI�A�O�2���#][P��f�!axpZ¤yRUTS��TuRci\aQkvPSi£g~]`T¹P\MQR ± iSYtMxTuY��OPum
Y #cYviIpZRcP\MQ]Q_ TuRci8aQksP¢goTu]`p P\MQRIg �hbcP#P8M(�hP�P\MQR6pZRcP8MQ]`_�pZaQiSP#PU�[�hRIP\MQRIiS­xa(�[TuR8m´T^]`][P¢]hg � ���hktaQR
W!MQYvbwMdY��dP\MQYviZb��hiSRXW
�hi#�QRc|)�hPSY%�[R[� � Y��QbcR��Q]�iSYtpZYvk��[TeT^Rci\aQkvPe]`bcbUaxTHTuRc_»W!MQR���PSRciSPSY��Q|LW#YvP\M
iSP&�[¤QkvR+T��7�Q_x]Qp ���[T^Y��O¤QksRci�P\MQYviIp?�¥z�i\aQ|O|[RciSP�P\MQRI_L�hP&�rY��j­®aQRciHPSYv])�XYviA�Q][P¢P\TSaQkvzXiSP&�[¤QkvR[�
�£Ys|QaxTuR+«x�tªIbc]QpeN(�[TuRci#P8MQR6K��I�£iA�,�Q_�i\MQ]hW#i#P8M(�hP#])�QkvzXP\MQRf� bUK¢aQkskv]QbwM{RciSPHYqp��hPSR+NxTu]Q_>aQbcRci
��|O]`]Q_ p?��PSbwM�W#YvP\M�P\MQR�TuR��hk�_L�hP&� W!MQRUTuR��hieP8MQR ��][|[])�S�7�Q_,�*��RciHPSYtp?�hPSRci8�OTuRXiSkvYv|`M[PHksz

ªi,[Â



± RcbcM(�QYs­xaQR "� "� "	 "'��bUK#aQkvkv]QbwM ª[�+�C��� ª[�+,C,�, ,x�ÁÃC,xª ,x� ,xª-,�*� ª[�+�C�[Â m ,x��¿QÃ[ò m
± iSYtMxTuY��[P #cYvi �A�O� m �A�O� mp,x�+,OÂ[V
��]O|[])� ª[�+��¿[¿ ¿>�ÁÂOÃxª ª[�+,yª-� m
± �[¤QkvRZ«x�tª�D£��Rci\aQkvPSi¢g~]`T�P\MQRIµ`¶�·�¸ �`Yv_xRc]�_L�hP&�x�
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�£Ys|QaxTuR°«y�tª�D �)_aR ��� 	 ]�Z T`_aR T�VWG�h L Z\]�VYN�RBjrb&c#dfe
jCG�T�G�XY]�N O G�VWRYj T�]4T`_aR ��� 	 ]WZuL\T�Gav QSR
VpGCh>j�]�N �-G�VYk G&v\Q R\LflCR-h>RiVWG�T�RBj:o�L\k h&l1T`_aR8R\L\T�k`NxGCT�R\L ZIVW]�N �>Gav\Q R��-{ �C{

�>]`TZP8MQRX]`TuYv|[Y��(�hk�� ¶�·�¸ _L�hP&��])�Qkvz»��bUK#aQkvkv]`bcM�}�iXPSRcbcM(�QYv­®aQRLNxTu]Q_>aQbcRc_�RciSPSYtp?�hPHRcieY��QiSYv_xR
P\MQR����hkvYv_LN(�[T��[prRcPSRUT�i\N(�hbcR[����][P\M��*�x}�i
�7�Q_ ± iSYtMxTuY��OP #cYviU}�PSRcbcM(�QYs­xaQR+RciHPSYtp?�hPSRc_ � ��ò?�7�Q_
��][|[])��}�i�PSRcbcM(�QYv­®aQRZRciSPHYqp��hPSRc_ � ��ª

± RcbwM(�QYv­xaQR "� "� "	 "'��bUK#aQkvkv]`bcM ª[� ªUòxª ª[�+,C,�, ,x�lò[Ã[« ,y�+�h¿`Â�*� Vx� ���h¿ m òx�l«��[ò m
± iHYqMxT^Y��OP #cYvi ªUVy�Á«h¿ m ,x� ,�,�, mp,x�À¿>ªc¿
��][|O])� ª[�l«��h¿ m´Vx�À¿`Â[V ,x�lÂ[Â[V m
± �[¤QkvR6«x�Áò D �³Rci\aQkvPSi#g~]`T�P8MQRI� ¶�·�¸ �`Yv_xRc]e_L�hPU�x�

± MQR�K��I�,RciSPSYtp?�hPSRc_ g�Tu]Qp�P\MQRe�L¶�·�¸*_L�hP&��_xYv_S�Q][P+p?�hPSbcM�P\MQRZ_L�hPU���hi+W�Rckvk��hi�g~]`T�P\MQR
µ`¶�·�¸*_L�hP&�x� J P+YvifW(]QTuP\M5�Q]OPSY��Q|�P\M(�hP�P\MQR�K³�I�»g~]`T�P\MQRZ�L¶�·�¸ _L�hP&��Yvi��[RUTuz{ks]1�Q|�P&�hYvkvRc_
�7�Q_5�hiSzxpepZRcP\T^Ysb[�
± MQRI�L¶�·�¸ ¸��I¶,RciSPSYtp?��PSRciA�[TuRfiSYtpZYvk��[T�PS]eP\MQ]OiSR�g�]QT�P\MQR+�L¶�·�¸%_L��P&�ZY��XP\M(��P#�*�x}�iA�7�Q_
± iSYtMxTuY��[P #cYsi¥}>PSRcbcM(�QYv­®aQRZRciSPHYqp��hPSR � ��ò?�7�Q_ ��][|[])��}Ài(PHRcbwM(�QYv­xaQR6RciHPSYtp?�hPSR � 20ª[�£��|)�hY��XYvP
Ysi¢])�QkvzX� bUK¢aQkskv]QbwM�}Ài!PSRcbcM(�QYv­®aQRZP\M(��P³NxT^]`_>aQbcRci��#����ksYv_�iSRcP#]�g RciSPHYqp��hPSRciU�
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�£Ys|QaxTuRe«x�Áò=D��)_aR ��� 	}]WZuT`_&RuT�VWG�h L Z\]�VYNxRYj �rc#d e j�G�T�G�XY]�N O GCVpRYjmT�]UT`_aR ��� 	}]WZ8L\T�Gav QSR
VpGCh>j�]�N �-G�VYk G&v\Q R\LflCR-h>RiVWG�T�RBj:o�L\k h&l1T`_aR8R\L\T�k`NxGCT�R\L ZIVW]�N �>Gav\Q R��-{zw&{

�N�,Y��[PHRUTuRciSPSY��Q|0Nx][Y��OP�Yvi�P8M(�hPX])�QR�PSRciSP�g~]`T��diSP&�O¤QksR�_xYsiHP\TuYt¤xaQPSYv])��Yvi�PS]»RciHPSYtp?�hPSR � g�]QT
�h|[|`TuRc|1�hPSRc_ �[RUTuiSYv])��]hg��C_L�hP&�hiSRcPI©+�O«c¬u�@©+���à¬´� ± MQYsiIYviI¤xRcb��[aQiHR+P\MQRfiSP&�[¤QYvkvYvP´z�NxT^]`NxRUTuPuz�iSP&�hPHRci
P\M(�hPZP\MQR���|[|`TuRc|)��PSRc_�_L��P&��i\MQ]`aQkv_�M(���OR�P\MQRXi&�OpZR � �hieP\MQR{]`TuYv|[Y��(�hk~� ¡ ]�W�R=�[RUT¼g~]`TZP\MQR
� ¶�·�¸*_L��P&�XP\MQR�RciSPSYtp?��PSRci+W�RUTuR�ªO�tªUòxªfg~]`TIP8MQR�]`T^Ys|OY��(��k�_L�hP&�<�7�Q_�ª[�+�[Â��Cg~]`T¼P\MQRZg~]`TIP\MQR
¸��I¶{_L�hP&�x� ± MQYvi£W�]`aQkv_ZiSRcRUp�PS]Ii\aQ|O|[RciSPEP\M(�hPEP\MQR�_L�hP&��Yvi��Q][P£iSP&�O¤QksR[� ¡ ]hW(R=�ORUT@��bUK#aQkvkv]`bcM
�Q][PSRciIP\M(�hPIP8MQReiSP&�[¤QYvkvYvPuz NxT^]`NxRUTuPuz{])�QkvzO�[NxNQkvYvRci6PH]XYsYv_diSP&�[¤QkvR�T6�7�Q_x]`p ���OTuY��[¤QkvRci°©l«[«à¬´� ¡ R
�hkviS]+bcYvPSRci�iSR=�[RUT6�hk>iSP8aQ_xYsRci�P\M(��P�i\aQ|[|ORciSP�P\M(��P��h|[|QTuRc|)�hPSY��Q|Ibc]`THTuRck��hPSRc_�iSP&�[¤QkvR#_L�hPU�+T��hYviSRci�P\MQR
���hktaQR+]�g "� �@©+���à¬´��©tªi,�,à¬´�

± RcbcM(�QYv­®aQR "� "� "	 "'��bUK#aQkvks]QbcM ªO�+�[Â�� ª[�+,�,�, ,x�lÃ[Â[Â mp,x�ÁòxªUÃ�*� òy�Áò[«�� m ,x��¿a�yªUÂ m
± iSYtMxTuY��OP #cYvi Vy�ÁV[Ã[ò m ,x�lÃ�,[Â mp,x�Áòh¿`ò
��][|[])� ªO�+�[ò[Â m´Ây�Áò��[« ,x�lÃ[Âxª m

± �O¤QksRZ«x�ÁV=D£��Rci8aQksPHi#g~]`T�P\MQR+�L¶�·�¸%¸��I¶��`Yv_xRc]�_L�hP&�x�
�£Ys|QaxTuR+«x�ÁVfNQks]OPSi#P\MQR+K��I�£i�]hg£P\MQRI_L�hPU�$�,�Q_XP\MQRIiSP&�[¤QkvRIRciSPHYqp��hPSR[� ± MQR+T^R��hk�_L�hP&�ZM(�hi#P&��Yskvi
P\M(�hP�_xRcb��¥z°pZ]QTuRIiSkv]hW#kvzXP\M(�7��P\MQRI��bUK#aQkvkv]`bcM{RciSPSYtp?�hPHR�� W!MQYvbwMXM(��iA� "� �[RUTuz�bckv][iSRIPS]�ò[�c�
J �XP8MQR+b��hiSRf]hg£P\MQR+]`T^Ys|OY��(��k ·¹P\MQRUT��QRcP�_L�hP&�ZR=�[R��{P\MQRf��bUK#aQkvks]QbcM�RciHPSYtp?�hPSRfYsi��Q][P#iHR��QiSYt¤QksR[�
�!kvP\MQ]`aQ|QM�P\MQR+RciSPHYqp��hPSRIYvi!W¢YsP8MQY��{P\MQR��K�hkvYv_ T6�7�Q|[R[�xP\MQRIRciHPSYtp?�hPSRf]hg � Yvi!kvRciSi�P\M(�7��ªO� ± MQYvi
YqpCNQksYvRciIP\MQR+·¹P\MQRUT��QRcP#_L��P&�eM(�hiA�,��Y��O¨T�QYvPSRepZR��,���
± MQR�K³�I�£i��[TuR�NQks]OPSPSRc_Cg�]`T�P\MQR¢� �fRciSPHYqp��hPSRci��,�Q_�P\MQR ��][|[]1�eRciSPHYqp��hPSRci�� �hkvP\MQ]`aQ|`MCW�R�aQiSR"��g�T^]`p P\MQR+��bUK#aQkvkv]`bcMXRciHPSYtp?�hPSRci\�à� ± MQR6p?�hPHbwMCW#YvP\MXP8MQR+TuR��hk@_L�hPU�+Yvi��Q][P#|[]Q]Q_@�

ªi,[«
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�£Ys|QaxTuR�«x�ÁV D �)_aR ��� 	}]WZ1T`_aRmT�VWG�h L Z\]�VYNxRYj �rc#d ege
� c j�GCT�G�XB]CNPO=G�VWRBjUT�]UT`_aR ��� 	 ]WZ
LIT�Gav Q R VWG�h>jC]�N �iG�VYk Gav Q R\LPl�R-h<R-VWG�T�RYjuoCL\k h&luT`_&RxR LIT�k`N�G�T�R\L�Z\VW]�N �>Gav Q R �-{ � {

± RcbcM(�QYs­xaQR "� "� "	 "'
��bUK#aQkvkv]QbwM ,x�+�C,[Â ,x�ÁVOò�� ,x�ÁÂC,[Â mp,x�+,OÃ[«�*� ª[�ÁòO«�� m ,x��¿;ª-, m
± iSYtMxTuY��[P #cYvi �A�O� m �A�O� ,x�lÂ[Vxª
��]O|[])� ª[�+��¿`Ã V�,x�lò[« ,x�ÁÃOò[Ã m

± �O¤QksRZ«x��¿>D£��Rci8aQksPHi�g�]`T�P\MQRI]QTuYv|[Y��(�hk ·¹P\MQRUT��QRcPA��bcPSY%�`YvPuz�_L��P&�x�
J PeYviXY��[PHRUTuRciSPSY��Q|dPS] �Q]OPSRXP\M(�hP�_xY *æRUT^R��QbcY��Q|»P8MQR ·£P8MQRUT��QRcP�_L��P&�LM(�h_,ksYvPSPHksR�RY*æRcbcPC])�»P\MQR
� bUK¢aQkskv]QbwM,RciSPHYqp��hPSRciU� ¡ ]�W�R=�[RUTrP\MQR�][P\MQRUTCPSRcbwM(�QYv­xaQRciU}#RciHPSYtp?�hPSRci�_xYv_ bcM(�7�Q|[R[�¢P\MQ]`aQ|`M
�Q][P8�QRcbcRciSi&�OTuYvksz,g~]`TZP\MQR�¤xRcPSPHRUTc� ± MQYviXW�]`aQkv_�i\aQ|[|ORciSP�P8M(�hPeP\MQRUTuR{Yvi�kvYvPSPSkvRO�h_(�K�7�OP&�h|[RXY��
_xY+*@RUTuR��QbcY��Q|�P\MQR+_L��P&�x�

± RcbwM(�QYv­xaQR "� "� "	 "'��bUK#aQkvkv]`bcM ,x� �[ò[Â ,x�ÁVOò�� ,x�lÂ[V�� mp,x� �[«�,�*� ª[� �[«�� m ,x�À¿a��� m
± iHYqMxT^Y��OP #cYvi Âx�lV��[« m m mp,x�lò[V[ò
��][|O])� ª[�l«[Ã�� m\ª[�l«[Ã[Â ª[� ,��[Â m

± �[¤QkvR6«x�ÁÂ D �³Rci\aQkvPSi#g~]`T�P8MQRI_xY+*@RUTuR��QbcRc_L·¹P\MQRUT��QRcPA�hbcPHY �QYvPuz�_L�hPU�x�
± MQR(K��I�£i0�[TuR�bc]`peN(�[T^Rc_6Y��f�£Yv|`axTuR#«x�ÁÂ4�7�Q_ZYvP¦Yvi�Ny][iSiSYt¤QkvR!PH]!iSRcR�P\M(��P@�hkvP\MQ]QaQ|`MIP\MQR�iSkv]`NyR#]hg
P\MQR�� �¼RciSPSYtp?�hPHR³p��hPSbcMQRci�P\M(�hP£]�gGP\MQR#_L��P&�x�[P8MQRUTuR�Ysi
��bc])�QiHYs_xRUT6�[¤QkvRI_xY+*@RUTuR��QbcR�Y��ekv]Qb��hPSYv])���

�������`� /10#2F2��i��'Q� @<��'( )�  � ��0#2F!#@<��@ � 2 � �P! � �
J �»P8MQR NxTuR=�QYv]`aQi�iHRcbcPSYv])�,P\MQRXiSP&�[¤QkvRLN(�[T��OpZRcPSRUTuifg~]`TeP8MQRXY��(�Q]K�K�hPSYv])�,_xYviSP\TuYt¤xaQPSYv])��]�g�P\MQR
�#]`THTu][i�pZ]Q_xRck�W(RUT^R!RciSPHYqp��hPSRc_@� J �eP\MQYvi�iSRcbcPSYv])���¼_xYtTuRcbcP#RciSPSYtp?��PSR!Yvi#p?�h_xR�])�CP\MQR�_L�hP&�hiSRcPHi

ªi,��
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�£Ys|QaxTuR+«x��¿>D �)_&R � �
	 ]WZ T`_aR�T�VWG�h=L`ZI]CVBN�RYj8d T`_aR-VYh>RiT#j�G�T�G XY]�N O GCVpRYj T�]1T`_aR ��� 	 ]WZ L\T�Gav QSR
VpGCh>j�]�N �-G�VYk G&v\Q R\LflCR-h>RiVWG�T�RBj:o�L\k h&l1T`_aR8R\L\T�k`NxGCT�R\L ZIVW]�N �>Gav\Q R��-{ �<{

P\MQRUpZiSRck%�[RciU� ± MQYviIYvi!_x])�QRZPS]�NxRUTSpZYvP+p?�OTu|[Y��(�hkE_xYsiHP\TuYt¤xaQPSYv])��p?�[NxNQY��Q|�pZ]Q_xRckvksY��Q|�� � RcbcPSYv])�
Vx�ÁÂx�ÁVO�#W!MQRUT^R �7�P�[TST^Y �K�hk(NxT^]`bcRciSi �f©
	 ¬�Yvi6|OR��QRUT��hPSRc_�g�T^]`p�go¸E�daQiSY��Q|*��p?�[NxNQY��Q|�¤yRcPuW(RcR��
 &�.,��UªU�0�,�Q_��fiSP&�[¤QkvRZK��I�-� � � � � � 	 � 	

� ! � ) �H�c�`p?��PSbwMQRc_XPH]eP\MQRI_L�hP&�y�
�f©
	 ¬n| � � ¯��� � � 	 � 	

� ! � � ¾ � � 	 ¯ ! � )�� ©
	�¬��S�H3 �~«y�tªU�
± MQReRciSPSYtp?��PSYv])�LNxTu]QbcRc_>axTuR�YsiZYv_xR��OPSYvb��hk�PS]�P\M(��PIY�� � RcbcPSYv])�d«x�Áòx�lVX¤xaQP$�Q]�_L��P&��P\T��7�Qi^g�]`THp
P&�[�hRci�NQk��hbcR[� ± MQR{iSP&�[¤QkvRLN(�[T��OpZRcPSRUTCRciSPSYtp?�hPSRci��[TuR�TuRcbc]`Tu_xRc_,Y�� ± �[¤QkvRci�«x�ÁÃ mr«y�tª-,*�7�Q_
P\MQR�TuR��hk��,�Q_LRciSPSYtp?�hPHRc_�Nx_Qg~i$�[T^Rebc]`peN(�[T^Rc_LY��L�£Yv|`axTuRciZ«x�ÁÃCm�«y�+�x� ± MQReiHP&�[¤QkvR�Nx_Qg~i+W�RUTuR
|[R��QRUT��hPSRc_�goTu]`p P\MQRIRciHPSYtp?�hPSRci!aQiHY��Q|�P\MQRfi&�[pZRIPSRcbcM(�QYv­®aQR#�hi#P\MQR+NxT^R=�`Yv]`aQi�iSRcbcPSYv])���

���
	���
 ��� �DU�E � � G6E��\[ J E�L � E6E6J P	�
± MQR£iSP&�[¤QkvR�RciSPSYtp?�hPSRciæg�]`T;P\MQR¹g�]QaxT�PSRcbcM(�QYs­xaQRci g�]`TæP\MQR£µ`¶�·�¸»_L�hPU�
�[TuR�TuRcbc]QTu_xRc_IY�� ± �[¤QkvR(«x�ÁÃy�
�!|)��Y�� ± iSYtMxTuY��OPSY$#cYsi¥}[RciSPSYtp?��PSRci¦W�RUTuR�a(�Q]`¤QP&�hY��(�[¤QkvRA�,�Q_6YvPEYvi£W(]QTuP\M��Q][PSY��Q|IP\M(��P@��bUK#aQkvks]QbcM�}�i
RciSPSYtp?�hPSRci¢]hg � �7�Q_ �O�OTuR+a(�QbwM(�,�Q|[Rc_ ¤Oz�iHb��hkvY��Q|;�

± RcbcM(�QYs­xaQR "� "� "	 "'��bUK#aQkvkv]QbwM ª[�+�C��� ª[�+,C,�, ¿>ªUV�, ò[«C�[Â[Ã�*� ª[�+�C�[Â m ª[�+,OÂ[ò m
± iSYtMxTuY��[P #cYvi �A�O� m �A�O� mp,x�+,C,��
��]O|[])� ª[�+��¿[¿ ¿>�ÁVOV�� ª[�+,yª-� m
± �[¤QkvR6«x�lÃ=D£��Rci\aQkvPSi�g~]`T�µ`¶�·�¸F�QYs_xRc]�_L�hP&�y�

± MQReµ`¶�·�¸3RciSPSYtp?�hPSRciZ¤xRUM(�"�[R�Y��O�jiSYtpZYvk��OT6p��7�(�QRUTIPS]{P\MQ][iSRCY�� � RcbcPSYv])�d«x�Áòx�lVx�tª[� J �LP\MQYvi
ªi,��
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�£Ys|QaxTuR�«x�ÁÂ=D �)_aR ��� 	 ]WZUT`_aRUT�VpGCh=L`ZI]�VYN�RBjFj�k �fR-VWRih>XYRBjUd T`_aR-VYh>RiT j�GCT�G XB]�N O=G�VWRBjFT�] T`_aR
���
	 ]�Z L\T�Gav\Q R VWG�h<j�]�N �-G�VYk`Gav\Q R\LflCR-h<R-VWG�T�RYj8o�L\k`hal1T`_aR�R\L\T�k N�G�T�R L�ZIVW]�N �>Gav QSR��-{ ��{

b��hiSR�� �y}�iU� ��][|[])��}Ài �,�Q_X� bUK¢aQkskv]QbwM�}Ài!RciSPHYqp��hPSRci
�hkvk¦NxTu]K�QYs_xRE�r|[]`]Q_�p?�hPHbwMrg�]QT�P8MQR+Nx_Qg�]hg
P\MQR+TuR��hk�_L�hP&�{� iSRcRI�£Yv|`axTuR+«x�lÃ[�c�
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�£Yv|`axT^R+«x�ÁÃ=D �)_aR�VWRYG�Q)G�h<juR LIT�k`N�G�T�RBj:L\T�Gav\Q R O jWZYL�Z\]�V[T`_aR�b&c#d e}j�G�T�G&{

± MQR#RciSPSYtp?��PSRciEg�]QTEP\MQR#�L¶�·�¸ �`Yv_xRc]Z_L�hP&��_xYv_��Q][P�p?�hPHbwMfP\MQR#_L��P&���hi�W�RckvkL�hi�Y��rP\MQR#µ`¶�·�¸
b��hiSR[����|)�hY��XYvP�YsiI]1�QkszX��bUK#aQkvkv]QbwM�}�iIPHRcbwM(�QYv­xaQR6P8M(�hP�NxT^]`_>aQbcRci4���hkvYv_�N(�[T6�[pZRcPSRUT�RciHPSYtp?�hPSRci
¤xaQP+W!MQR���P\MQRciSR8�OTuR�aQiSRc_dPS]�|OR��QRUT��hPSR8�{Nx_Qg!W�ReiHRcR�P\MQRUT^R8�[TuRe_xY *@RUTuR��QbcRcieY���i\M(�[NyR �7�Q_
ks]Qb��hPSYv])�jW!MQR���bc]`peN(�OTuRc_XPS]eP\MQR+T^R��hk@_L�hP&�X� �£Yv|`axT^R+«x�Á«[�c�
���Qksz{])�QRZPSRcbcM(�QYs­xaQR�NxTu]Q_>aQbcRc_*�K�hkvYs_dN(�[T��[pZRcPHRUTui#g~]`T¢P\MQRZ�L¶�·�¸*¸ �I¶�_L��P&�x�I��][P\MX�*�x}Ài
�7�Q_ ± iHYqMxT^Y��OP #cYviU}�PSRcbcM(�QYv­®aQRci¼g ��YskvRc_�PS]XNxTu]Q_>aQbcR �,�[zXRciSPHYqp��hPSRci��hPA�hkvk~��i\aQ|[|[RciHPSY��Q|XP\M(�hP#P\MQR
_L�hP&�Zp?�¥z°¤yR+TuRUpZ]K�[Rc_�goTu]`p �fP\THaQR+iSP&�O¤QksRI_xYviSP8TuYt¤xaQPSYv])���
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± RcbcM(�QYv­®aQR "� "� "	 "'� bUK¢aQkskv]QbwM ª[�tªUòxª ª[�+,�,�, ¿a�[Ã[òx�lÃ Vxª-,xª¥«x�+�� � �4�[� m �A�O� m
± iSYtMxTuY��[P #cYsi ò[Ãx�ÁV[Â m �A�O� mo¿>�Á«xª¥ò
��][|[])� ,x�+�xªUV Âx�+���[V ,x�Á«OÂ[ò m
± �[¤QkvR6«x�Á« D �³Rci\aQkvPSi#g~]`T�P8MQRI� ¶�·�¸ �`Yv_xRc]e_L�hPU�x�
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�£Yv|`axTuR+«y�Á«=D �)_aR�VWRBGCQnGCh>j R\L\T�k`NxGCT�RBj:LIT�G&v\Q R O=jWZBL�Z\]�V T`_aR �mc#d e}j�GCT�Ga{

± MQRIRciSPSYtp?�hPHRc_�Nx_Qg£g~]`T�P\MQRI�L¶�·�¸%¸��I¶,p?�hPSbcMQRc_XP\MQR+TuR��hk _L�hP&�Z¤xRcPSPHRUT#P\M(�,��P\MQRI�L¶�·�¸
_L�hP&�ZRciSPHYqp��hPSRI_xYv_@� ± MQYvi+pZYv|`MOP!pZR��,�XP\M(�hP4�h|[|`TuRc|1�hPSYv])��YtpeNxTu]K�[Rci�P\MQR+bc]1�QiSYviSPSR��Qbcz�]�g P\MQR
RciSPSYtp?�hPSRci¥�
�!kvk�P\MQRI·£P\MQRUT��QRcP�_L�hPU�+RciHPSYtp?�hPSRci�W�RUTuRIa(�xTuR��hkvYviSPSYvb+iSY��QbcR+¤y][P\MC� �y}�i��7�Q_ ± iSYtMxTuY��[P #cYviU}yPSRcbwMOm
�QYs­xaQRci�g �hYvksRc_@� ��][|[]1��}�i!RciHPSYtp?�hPSRc_ � ��ª$�7�Q_{��bUK#aQkvks]QbcM�}�i!RciHPSYtp?�hPSRc_ � 2 ªO� ± MQR+k��hiSP�]hg
P\MQRciSRIYviN� ���hkvYv_5�K�hktaQRr¤xaQP¢YqpCNQksYvRciIP\M(��P#P\MQR+·£P8MQRUT��QRcP#_L�hP&�CM(�hiA�7��Y��O¨T�QYvPSRepZR��7���
± MQReRciSPSYtp?��PSRci�g�]QTIP\MQRe_xY *@RUTuR��QbcRc_»·£P\MQRUT6�QRcP+_L�hP&��iHRcRUp �X¤QYvPepZ]`TuRZbc])�QiSYviSPHR��[PfP\M(�7��P\MQR
]`TuYv|[Y��(�hk@·£P\MQRUT6�QRcP(_L��P&�x�E�!iHYs_xR�goTu]`p ± iSYtMxTuY��OP #cYviU}>RciHPSYtp?�hPSR[�QP\MQR�][P\MQRUT "� �[T^R!Y��XTuR��hiH])�(�[¤Qkvz
bcks]OiSR5�h|`TuRcRUprR��[PU� ± MQR "�W�[TuR��Q][PZiS]�bc])�QiSYviSPHR��[P�¤xaQPZP\MxT^RcRX]hg!P\MQR�PSRcbcM(�QYs­xaQRci�|[Y%�[R8�K�hkvYv_
RciSPSYtp?�hPSRci¥� ± MQYsi�W�]`aQkv_�i\aQ|O|[RciSP#P\M(��P(_xY *@RUTuR��QbcY��Q|XP\MQRI_L�hPU�ep?�¥z�YtpeNxT^]��ORIP\MQRIbc])�QiSYviSPSR��Qbcz
]hg¦P\MQRfRciSPSYtp?�hPSRci¥�

± RcbwM(�QYv­xaQR "� "� "	 "'��bUK#aQkvkv]`bcM ª[� �[Â�� ª[� ,�,�, V[Ãyª[ª[�Á«[V ªUVO«[Ã��x�Áò
�*� �A�[� m �A�O� m
± iHYqMxT^Y��OP #cYvi �A�[� m �A�O� ªUVOÃ[ò[«x�+,
��][|O])� ª[� �h¿`Ã ¿>� ,[V�� ,x�+�OV[« m

± �O¤QksRZ«x�+�=D£��Rci8aQksPHi#g~]`T�P\MQR+�L¶�·�¸%¸��I¶��`Yv_xRc]�_L�hP&�x�
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�£Ys|QaxTuR+«x�+�=D �)_&RxVWRYG�Q)G�h<juR LIT�k`N�G�T�RYj8L\T�Gav\Q R O j�ZBL�Z\]�V[T`_aR �rc#d e e
� c j�G�T�Ga{
± RcbwM(�QYv­xaQR "� "� "	 "'��bUK#aQkvkv]`bcM ,x� ��,[Â ,x�ÁVOò�� ¿`ÃC,��[« Ã[VO«[V��x�ÁV�*� �A�[� m �A�[� m
± iHYqMxT^Y��OP #cYvi �A�[� m �A�[� ª[ª-�[Vxªà¿
��][|O])� ª[�l«[«[ò m\ª[�l«���� ª[� ,���� m

± �[¤QkvR6«x�+� D¦��Rci\aQkvPSi�g~]`T�P\MQRZ·£P\MQRUT��QRcP4�hbcPSY%�`YvPuz�_L�hP&�x�
·0�[R��CP\MQ]`aQ|`M�P8MQRI_xYsiHP\TuYt¤xaQPSYv])�XW
�hi
�h|1�hY���iSz®pCpZRcP\TuYvbIY��5�[NxNyR��[T��7�QbcR���iSRcRI�£Yv|`axTuR+«x�+�O�c�[P\MQR
"� W�RUTuR!iHYs|1�QYÁ¨>b��,�[PSkvz�kvRciSi#P\M(�7��òfY����hkvkGb���iSRciU� ± MQYvi#i\aQ|[|ORciSPSi�P\M(�hP�P\MQR!_xYviSP8TuYt¤xaQPSYv])�XYvi!pZ]QTuR
YqpCNxaQksiHY �OR P8M(�7��g�]QT+P8MQR�][P\MQRUTrb��hiSRciU� J P��hkviS]�prR��7�QieP\M(�hP "� �[TuR�pZ]QTuRXiSP&�[¤QkvR5�7�Q_�M(�"�[R
pZ]`TuR�Y����GaQR��QbcR ]K�[RUTfP\MQRXi8M(�[NxRX]hg�P\MQRX_xYviSP\TuYt¤xaQPSYv])���»���»Y��OPSRUTuRciSPHY��Q|dNx][Y��OPeYvieP\M(�hPeYvPeYvi
� �y}�i#PSRcbcM(�QYv­®aQRZRciSPSYtp?��PSR+]hg � P\M(�hPA��bwMQYvR=�[RciIP\MQRe¤yRciSP�p��hPSbcM��>R=�[R��jP\MQ]`aQ|`M ��][|[])��}ÀiN�7�Q_
� bUK¢aQkskv]QbwM�}Ài£PSRcbwM(�QYv­xaQRci�RciSPSYtp?�hPSR � �$��� ,x� ± MQYsi�i\axNxNx]QTuPSi£P\MQR�P\MQRc]`T^z+P\M(�hPE�*�x}�iEPSRcbcM(�QYs­xaQR
Ysi¢ksRciHi!iSR��QiHYsPHY �OR+PS]eP8MQR����hktaQRZ]hg �dP\M(�7��P\MQRc]QTuz�i8aQ|[|[RciSPSi¥�

± RcbcM(�QYs­xaQR "� "� "	 "'��bUK#aQkvkv]QbwM ª[�ÁÂyª[ª ,x�+,�¿`Ã ¿>ª-�Oòh¿ ªUÂ[«[«�*� ª[��¿Qò[Ã m ,x�+�O«�� m
± iSYtMxTuY��[P #cYvi ¿>�ÁV�¿a� m ,x�+,C,�, mp,x�+,OV[V
��]O|[])� ª[�Á«C��� ,x�ÁÃC�[Ã ª[�tª¥ò[V m

± �[¤QkvRZ«x�tª-,=D£��Rci8aQksPHi#g~]`T�P\MQR+_xY *@RUTuR��QbcRc_�·£P\MQRUT��QRcP4�hbcPSY%�`YvPuzX_L�hP&�y�
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± MQRXk��hPSRUTeM(�hklg+]hgIP\MQYvieP\MQRciHYsiXM(�hie_xR���ksP�W#YvP\MdPuW�]Lp?�hY��B�[T^|`axpZR��OPSiU� J ��K#M(�ONQPSRUTeÂ�P\MQR
b��hiSR�g~]`T#aQiSY��Q|�iSP&�[¤QkvR+_xYviSP8TuYt¤xaQPSYv])�QiIY���PHRcksRcP8T��¥��bE�7�(��kszQiSYviIW
�hi
�[Tu|`aQRc_@� J �{K#M(�[NQPSRUT�Ã?�7�Q_
P\MQRX¨GTuiHP�N(�[TuP�]hgIP\MQYviXbwM(�[NQPHRUTZP\MQR�RciHPSYtp?�hPSYv])�,]hgIiSP&�[¤QkvRLN(�[T��OpZRcPSRUTuiZg~]`TZPHRcksRcP8T��¥��b{W ��i
Y��,�[RciSPHYs|1�hPSRc_@�I�#]hW%W�R+W¢Ysi8M�PH]�b��[THTuz�P\MQYviIW�]`TS��P8MQ]`aQ|`MXPH]�P\MQRZ]`¤,�QYs]QaQiE�QRc§`PIiSPU�h|[R�D#K
�7�
W(Rfbc])�QiSP\THaQbcP�pZ]Q_xRckvi+¤(�hiSRc_{])�{iSP&�[¤QkvR+_xYviSP8TuYt¤xaQPSYv])�Qi$�7�Q_�_x]�P\MQRczXb��[NQP\axT^R6P8MQR6¤xRUM(�"�QYv]`axT
]hg TuR��hk _L�hP&���
J �CP\MQYvi#iSRcbcPSYv])��]hgEP\MQR!P8MQRciSYvi#W�R!bc])�QiHYs_xRUT³iS]`pZRIpZ]Q_xRcksiI¤(�hiSRc_�])�CiSP&�[¤QkvRI_xYviSP\T^Yq¤xaQPHYs]1�QiN�7�Q_
|[R��QRUT��hPSR�P\T�����bIW!MQYvbwMjW�RIbc]`peN(�[TuRIW¢YsP8M�P\MQR+]`T^Ys|OY��(��k@_L�hP&�hiHRcPSiU�
± MQRI¨GTuiHP#iSP&�[¤QkvRZpZ]`_xRckEYviN�,�5�h_L�[NQPU�hPSYv])��]hg£P\MQR6�¢]`TST^][i!pZ]Q_xRck³��_xYsiHbUaQiSiSRc_�Y���K#M(�[NQPHRUTui�Vy�
¿8�7�Q_LÂ[�#¤xaQPIW#YvP\MjiSP&�[¤QkvRZY��(�Q]K���hPSYv])�QiE��i!]`NxNy][iSRc_{PS]°¸>�[aQiSiSY��7�j])�QRciU� ± MQRZiSRcbc])�Q_�]1�QR6Yvi
¤(�hiSRc_X])��P\MQR+p��[Tu|[Y��(�hk@_xYviSP8TuYt¤xaQPSYv])��p?�[NxNQY��Q|°pr]`_xRck@_xYviSbUaQiHiSRc_�Y�� � RcbcPSYv])��Vy�ÁÂx�ÁVx�

��� ���.� �62�! � � ��' � 'Q!�@�� �i� @�� !(2 �#�� �$=2 � � 2 �
K#M(�[NQPSRUT�«IY���©ÁÃ[«à¬æNxT^]��QYv_xRci
�+bc]QpeNxTuRUMQR��QiSY%�[RIY��OP\Tu]Q_>aQbcPSYv])�X¤x][P8MZPS]e��Tu]hWA�QY��7�epZ][PHYs]1�8�7�Q_
iSRcklgnmoiSYtpZYvk��[TEiSPU�[¤QkvR(NxTu]QbcRciSiSRci�� J �IP8MQR�Y��[P8Tu]`_>aQbcPHYs]1�+P8MQR��[aQP\MQ]`Tui ]`¤QiSRUT:�[R�P\M(�hP@iHP&�[¤QkvR(½ 7�iSiSiHY
� iSP&�[¤QkvR[�OiSRcklgnmoiSYtpZYvk��[T¢W#YvP\M�iSP&��PSYv])�(�[TuzZY��QbUTuRUpZR��OPSi
�7�Q_ ¡ axTuiHP(Rc§xNx]1�QR��[PU�x½���NxT^]`bcRciSiHRci³M(�"�[R

ªOªUV



P\MQR Ny][PSR��OPSY��hkIPS]db��[NQP\axTuR�PuW�]L]`¤QiSRUT:�K�[¤QkvR�NxTu]`NyRUTuPSYvRciX]hg6TuR���kIPSRckvRcP\T��¥��b{_L�hP&��� R[��|>��iSRcR
©ÁÂ�,à¬´�I©ÁÂh¿¥¬N�,�Q_2©lÂ[Âà¬��c�0��][P\M�P\MQRciSR�RY*@RcbcPSi �OTuR��(�[prRc_ �¥g~PSRUTrg �[pr]`aQi���Yt¤QksYvb��hkfbwM(�OT��hbcPSRUTui¥�
± MQRIµ[][iSRUNxMjRY*@RcbcP�TuR8g~RUTui#PH]eP\MQRIiSR=�[R��jz[R��[Tui¢]hg¦g �[pZY��QR¼g�][kvkv]hW�Rc_ ¤Oz�iSR=�OR��Xz[R��[T^i#]hg�NQksR��OPuz
Rc§®NyRUTuYvR��QbcRc_ ¤[z�·¹|[zxNQPU� ± MQYviXYvi�bc]`pCN(�[TuRc_�PH]�P\MQR{kv])�Q|�PHRUTSp�]OiSbcYvksk��hPHYs]1�Qi&� ]`T ¯
 m �Q][YviSRU�]`¤QiSRUT:�[Rc_CY��CiSRcklg moiSYtpZYvk��OT�P\T��¥��b[� ± MQR!�¢])�[MrRY*æRcbcP�TuR8g~RUTui�PS]IP8MQR�g�]QTuPuz+_L�¥z`i
�7�Q_Zg~]`TuPuz$�QYv|`MOPSi
]hg³T���Y��Qi?�7�Q_dYvi+bc]`pCN(�[TuRc_dPS]XP\MQR�YqpCNxaQksiHY �OR�� Y��O¨T�QYsPHR����[TuY��7�QbcRU�fPuzxNxR�¤yRUM(���QYv]`axTZ]hg�iS]`pZR
P´zxNxRci�]hg�PSRckvRcP\T6�¥��b[� ± MQRfg ��bcP!P\M(��P!iSPU�[¤QkvRr½ 7�iSiHiSY¦NxTu]QbcRciSiSRciIb��7�{b��[NQP8axTuRZP\MQRciSR+RY*@RcbcPSiIYvi
pZ][PSY%����PSYv])�Cg�]QT�bc])�QiSYv_xRUTuY��Q|�P\MQRcYtTA�[NxNQkvYvb��hPSYv])�{PS]CPSRckvRcP\T��¥��b+pr]`_xRckviU�
± MQRUTuR��[TuR!p?�,�[zeiHP&�[¤QkvR�½ 7�iSiHiSYGNxTu]QbcRciSiSRci#¤xaQP�P\MQR�])�QR�bc])�QiSYv_xRUTuRc_ MQRUT^R!Yvi�g�T6�hbcPSYv])�(�hk ���R=�`z
iSP&�[¤QkvRE�Q][YviSRX� g � i&�x�I©tª-,yªS¬u�G© ª-,[òà¬¦W!MQYvbcMXYvi#g~]`TSpZaQk��hPSRc_X¤OzXP\MQR�g�]Okskv]hW#Y��Q|�Y��OPSRc|`T6�hk~�
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Rc§®Ny])�QR��[P³g�]`T³P\MQRI_L�hP&�hiHRcPSi�W ��i#RciSPSYtp?�hPHRc_�aQiSY��Q|�P\MQR ��
 
@moiSP&��PSYviSPSYvbIPSRcbcM(�QYs­xaQR[�
�������
����� �DU�E � � G6E��\[ J E�L � E6E6J P	�
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