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HJIBK�I�LNMPO!QR�I�SUTWVBM�X�O�L�RYO%Z[K�O'\�O%R�R)V�\�L�I#]^VBM_X�TNIa`PV,]NLWI,b
M)O�S�I�R�XCR�M�V�L�KBIPcBdfegH-hiXGL�M_j�XCL2Z�X8\k`PR>V!L�l�Q�m:\Cn�`�VBM)I�S�XCV�\kR
O%ZJl�O!oWI�lp`PV�Lq]^VBL�X�M�I,RsrtL Ø
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e

=
dfV}IBM�VW\){~h�j�V�T�I�]�I,LNI,SUVBM)I�l�S�I�L�IB�zI,l�XCL�MUI,S�I,RUM�XGL

M_j'XCR�R)��R�M)I�`��	���>���'�#{a��jWI�l�O�m^Q\�I�IB��K,j'V�LW]WI�`�OWlWI!\
V�KBK�O�m^L�M�R�O%L�\~���Nm^V�\kXkM_VBM_XkT%I�\���Z�O%S�Z�I�S_S�O�`PVB]^L�IBM_X�K�O�S)b
l�I�S)XCLW] V�L^l M�S_V�LNR_oWOWS�M o�SUO%oNI�S�M_XkI,R ����|��#���>�����,{
r�L Ø

−
¤�u�¤ e�L'wPxpj'V�R�V}oNI,S�O�TWR�n�XkM)I�bCMU�WoWIpK�S)��RUM_V�\�RUM_S�mNK,bM)mS�IN|��Pj�I�S�I}e�LvX�O�L�RPV�S�IaR�m^S�S�O�m^L'l�I�l�Q���R�X��vO�����]�I�L

V!L�X�O�L^R���j�X�K�j�V�S�I�R)j'V�S)I�l�Q���O�M_jNI,S�e�L�X�O�L�R�XGL�V
M_j'S�IBI,b�l^XG`zI,L'R)XkOWLNV�\yL�IBM)�PO�S�n:|���j'XC\�I�M�j�I�r�L�Pe�X�O�L^R
O%KBKBm^o��2M_jNI-R�o�VBKBI�RJQ�IBM)�YI�I�L2M�j�I,RUI[O%KBM_V�jWI,l'S)Vt{W�0j�I�I�L'l
`PI�`PQNI,S�RB|��

=   V!L�l¡�
=
��|gV!S�I¢V�L�M_XCZ�I�S�S�O�`PV,]NLWI,b

M_X�K XCL�RUm\CVBM)O�S)Rq|£QNm�M XCL�MUI,S�`YI,lNXCVBM)I K�O�`�o�O�RUX�M_X�O�L^R
c   {�¤p¥g��¥   {¦�Nh���X�M_jv`�X���I�l�evL

x
+ § u�¨W© + V�SUIaZ�I�S)SUO%b`�V#]tLWI�M�X�K�`zIBM_VW\kR,{ª�0jNI�I!\�I�KBM_SUO�L«jNO%o'o�XCL%]«Q�IBM)�PIBI�L

e�L x + V!L�l¬e�L © + XCRªQ�I�\kX�IBT�I�l�MUOO�KBK�m^SªT^X�V�w × − Q��
R_XG`zm@\�M_V�LWI�O�m^RzI�\�I�KBM_SUO%L�®)m^`�ovZ�S�O�`¯e�L x + M)Ovw × − V�L'lZ�S)O�`°M_j�I�\CVBM)MUI,S�MUOgevL © + {��0j�XCR�±�l�O�m�Q\�I²IB�^K�j�V�L�]�I%³I�T�I�L�M�SUI���m^XCSUI�R5M_j'VBM�Q�O�M_j}j�O�o�o'X~LW]aI�\�I�KBM_SUO%L'R�j�VqT%IYM_j�I
R_V�`YIpR)o'X�Lvo�O'\kV�SUX�´�VBM�X�O%LFµ�VpS�I,�Nm^XCS�I,`YI,LWM-��j^X�K�jvX~RY`zI�M
��j�I�L�Q'O!M�je�L¶X�O�L�R}V�S�IvZ�I,S�S�OW`�V#]^L�IBM_X�K�V�\�\~��O�S_lWI,SUI�l
�B�·���>���'�	{5¸�`zO�L�]¶M_j�I²Z�O�m^S�¹�º�I�\~IBKBM_S�O�L�R»O%ZYM_j�I�e�L:|
¼ × Æx I!\�I�KBM_SUO�L^R�V�S�I½\�O!K�V�\CX�´#I,lF|a��jNX�\~I�M�j�I¿¾ Æ Ø − ¤ R�M�VBM)I
��j^X�K�j�XCRÀRUM_S�O�L�]\~��j���Q^SUXCl'X�´#I,l���X�M�j¬w ×�� O�S�Q^X�M_V�\CRÀXCRX�M_XCLWI,S�V�LNM²Q�I�\�O%�ÂÁ � XCL¬M_j�I¶Z�I�S�S�O�`�V#]^LNI�M�X�K,�:`zI�M�V�\�\kX�KR)M�VBM)I²V�L'lÃ\~O�K�V�\kXk´	I,l�XCL�M�j�I²oNV�S_V�`�V#]^L�IBM_X�K��@X�L'R�m:\kVBM�XCL�]

RUM_VBMUIpV�Q�O�T�I Á � {JÄ�MPXCRzQ�I�\CX�I�T�I�l�M_j�VqMzM_j�I}`PV!X�L�I�Z�Z�I�KBMO�ZM�j�IzV�o�o'\CX�I,l2`�V#]^L�IBM_XkK�Z�X�I!\Cl2XCR0MUO�X�L�K�S�I�V!R�I-Á � �Pj^X�K�j\�I,V�l'R�MUOaV�\CV�S�]^I�lNIBK,S�I,V�RUI�XCLªS�I�R_X�RUM_XkTWXkM)�2]X�T'XCL�]²S)XCR�I�MUO
V�dfe�HY{t�0j�IYQtV�RUX�KyZ�I�VBM)m'S)I�R�O�Z5M_j�XGR�M_SUV!L�R�X�M_XkOWLÅK,V�L}QNI
m^L'l�I�S_R�M)O�O%lÆO�L�M_jNI�Q^V!RUXCR�O%Z�M_jNI�l�O�m�Q\�IIB�^K�j�V�LW]�I
o�X�KBM)m'S)IN|�j�O��PIBT%I�Sq|�R)IBT�I,S�V�\pV�R�o�IBK�M�RvV�S)I�I�\~m'R_X�T�I����'�#{
Ç I�S)I��PI�S�I,o�O�S�MaO�L¶M�j�I�m^LNm^RUm^V�\zQ^I�j�VBT^X�O�S�O%ZpZ�I�S)SUO�b
`�V#]NLNIBM_XCRU`�XCL�r@V�È ñ É È,ÊiË!È ñ × È uv¨ ( Ì Û d5O ) wPxPV�R�RUI,LNR)I�l}Q��M_jNI�e�O.. R)RUQ^VBm'I,S�I�Z�Z�I�KBMÀo�S�O�Q�I�XGL�T�O�\�T^X�LW]ÍR�m'Q^R�M�X�M)mNM_X�O�LO�Z0VP`�XGL�mtR�K�m�\~IPV�`YO%m'L�MiO�ZJe�L»Q�� Ì Û dJO2�PX�M_j�`�XGL�XC`�V�\o�I�SUM)m^SUQ^VBM�X�O%L}O�Z>M_jNI�RU��R)MUI,`a{
�0jNIaKBO%`�o�O�m^L�l��PV!R�R��'L�M_jNI,RUX�´	I�lvQ��vKBO�L�T�I�L�M_XkO%L'V�\

RUO�\CXClÎR�M�V�M)I�S�I,VqK�M�X�O�L�R�V�L'lÏK,jNV�S_VBKBM)I�S�X�´	I,lÏQ��Ï�^b�S_VB�
l'X~Z�Z�S�VBKBM_X�O�L�V�L�l½`�V#]^LNI�M�X�´	V�M_X�O�L½`zI,V�R�m^SUI�`PI�L�M�RÐV�R�V
Z�m^LNK�M�X�O%L�O�Z0M)I�`�oWI,S�VBM)m'S)IN{^�:O�O�Q�M�V�XCLpe�O.. RURUQ^VBm�I�S�l^VBM�VN|�PIÀR�m'Q^R�M_X�MUm�M)I�l�VBQ�O�m�My¤   o�o�`ÏO%Z Ì Û diO�Z�O%S2e�L�XCL�VKBOW`Yo^VBKBM)I�l�o�I�\Ñ\�I�MªO%Zªr@V È ñ É ÈBÊiË�È ñ × È u�¨'Ò x |�Q���l�XCZ�Z�m'bR�X�OWL�V�Mz���   °

dÍZ�O%S[Ó���Àjªm^L�lNI,SYw × ZU\�O��¯c�R)V�`Po�\~Iª��|
Á � =

¤  � �Ô hq{^¸Z�IB��S�I�o^S�I,RUI�L�M_VBM�X�T�IPevO.. R�R�QVBm�I,S�R�o�IBK�bM_S�V[O%Z>r@V È ñ É È#ÊsËBÈ ñ × È u²¨ ( Ì Û d5O ) w x VqMJl^XCZ�Z�I�S�I�LNM�MUI,`�o�I�S�V�bM)m'S)I�RvV�SUI¶R_jWO%�PL�XCLÆÕ@X�]0{}�%{��0jNIÐO�Q^RUI�S�T^VBM�X�O%L¬O�ZÀV
R�X�L�]\�IgR��^`P`YI�M�S�X�K�V�\2RUI���MUI�M��PX�M_j¬Z�V�XCS#\~��L'V�S_S�O��Â\kXCLWI
��XClWM_j'RiVBM�Ö  �Ô XCL^lNX�K,VBMUI,R5M�j�VBM5M_jNI�RUV!`Po�\�I�X�R�j�O�`zO�]�I�bLNI�O�m^Rq|sV�L�lgM_j'VBMpM_jWI�`PXkK,SUO%oNS)O�Q^I�×	Ø#diO�O�K�KBmo�X�I�R2M_jWI
m^L'XC��m�I}K�S��^R�M_V�\�\~O�]^S�V�o�j'X�KÀR�X�M)I}O�Zze�LF{iÙ0T%I�L�VqM�Ö  �Ô |��j�XkK,jÀXGR��PI�\Ñ\0Q�I�\~O���Á0Ú

=
¤  � ªÔ c	Á:ÛiÜ0Ú =   {�Ó^h�|M_jWI`�V#]NLNIBM_X�K�V�\Ñ\��pO�SUl�I�S�I�l�c�e�wphzR_X��:\kXGL�IPKBOW`Yo�O�L�I�L�M�KBOWLNb

Ý Þ�ß à	á%â ãiâ ä�å^æBçBè�æ	ç!ä�é	êUë!ì�íWã>à,äWî�à	ïCæ!ì#ð�ñ!ò�ó�ß ë	ñ!ô�ß�õ�ô�ì)à�ò#á�ö%â è,æ#à,äká�÷�ø�ùä�ç�ç!ò#ç�ìqú)û�û�ü



RUM_X�M)m'M)I�R�O�L'\��gÖ  �� |iM_jWI²SUI,R�MpXCR2o^V�SUV!`PV,]^L�I�M�X�K�V�\Ñ\��¶S�I�b\CVB�^I�lÂc��JHzh¯R_oWI�K�X�I�RB{�0j�I¢o�V!SUV�`�V#]tLWI�M�X�K¢Z�S)VBKBM_X�O�L
]^SUO!��R}VBM}M_j�IvIB�^oNI,LNR)I�O�Z�M_jNI�`�V#]^L�IBM_XkK,V�\�\~�ÃO%S�l�I�S)I�l
o�j'V�RUI���X�M�jpXCLWK,SUI�V�R)XCLW]yMUI,`�o�I�S�VBM)m^SUI�M�X�\�\tM�j�IPe�w�KBO%`�b
o�O�L�I�L�MYT^V�L�XCR�j�I�RPKBO%`�o'\�I�MUI!\���VBM�Á Ú c�Õ@X�]^R�{��2V�L^lv¤'hq{
Ä�MyXGR��PO�S�M_jN��O�Z�LWO%MUIÀM_jNVBM2M_jNIaMUI,`�o�I�S�VBM)m^SUIÀl�I�o�I�L^lNb
I�L�KBI�O�ZvM_jNI�V�`YO%m'L�M¶O%Z�o�V�S�V�`�V#]^L�IBM_X�K�Z�S�VBKBM_X�O�L¯XCL
Õ@X�]0{�¤²oWI,SUZ�I�KBM	\���`�XC`PXkK,RzM�j�IpSUI�R)XCR�M_X�T'X�MU�²QNI,j'VBT^X�O�SzQ�I�b
\�O%� Á Ú�{��0j�I�RUI2O�Q^R�I�SUTWVqM_X�O�L�RPRUm^o�oWOWS�MPM_jWIpXCL^Z�I�S�I�LNK�I�R
l'S)VB��LªQ��vr��L^LÅI�MPV�\U{�Z�S�OW`ÆM_jWI,XCSzL�IBm'M_S�O�LÀRUK�VBM)MUI,S�X�L�]
RUM)m^lNX�I,R�O�Z�r�V È ñ �©Û Ê�Ë�È ñ x�x e�Ltw x �)¤   �#{f�0j�IB��O�Q^R�I,SUT�I²V��mV�R)X�I�\CV�R)M�X�KvKBO%`�o�O�L�I,LNM}��j�X�K�j�XCL�K�SUI,V�R�I,RÅ��X�M_jÃM)I�`�b
o�I�S�VBM)m^SUI�VBM�M�j�I�IB�^o�I�L�RUI�O�Z¶M�j�I�`�V�XCLÎR)o�XCL'bG��VqT�I
IB�^K�X�M_V�M�X�OWLNR�{2��jWI��¬K�O�L�®)IBK�MUmtS�I¶M_j'VBMvM_jNXCR�K�O�`PoNO%LNI�L�M
K�V�L2Q�IzVBM)M_S�X�QNm�M)I�l2MUO�Vzo^V�SUV!`PV,]NLWI�M�X�K-o�j'V�R�I[��j�I�SUI�M_jWI
I�\~IBK�M�SUO%L'RPl�XCZ�Z�m^RUI�O%LvV}R)jNO%SUM�\~I�LW]WM�jvRUK,V�\�I}c��ª��¤2¸ ° hq{Ç O��PIBT%I�S5M_jNXCRJKBO�`�oWO%LNI,L�M5��V�R�L�O�MJO�Q^RUI�S�T�I�lpZ�O�S�`PV!LNb
]^V!L�XkM)I�RJ��XkM_j}\�O��PI�SJKBO�L�K�I�LNM_S)VBM�X�O�L�R5O%ZfdfVN|�I�{ ]0{   {������t{�0jNI�`�V#]tLWI�M�X�K�M_S�V�L'R)X�M�X�O%LF|aV�R�IBTWXGl�I�L�KBI,l½Q��½M_jWI
M)I�`�o�I,S�VBMUm^SUIÐlNI,o�I�L'l�I,LNKBI�O�Z�M_jNIÐjN�WoWI,S�Z�XCL�I¶X�LNM)I�S)L'V�\
`�V#]NLNIBM_X�K�Z�XkI!\Cl�OWLÅM_j�I�l'VBm�]tjWM)I�S�×�ØBÕI�LNm�K!\�I�XU|tXCR[��m^X�MUI
R�j�V�S�o:µiM�j�I²j��^oWI,SUZ�XCL�IÀR�o'\CX�M)M�XCL�]¶l^S�OWoNR2VBQtS�m^o�M#\~��Z�SUO�`
VBQ'O!m�M�  	� O�ZvM�j�I�`�VB�^XC`Ym^` IB�toWI�KBM)I�l¯R)VBMUmtSUVBM_X�O�L
T^V�\�m�I2c

≤
���   n'wPI�h�MUOp´�I�S)O}VBM�Á � =

¤  � }Ô c�Õ@X¦]J{�
hq{�0j^X�R�Z�I,VBMUmtS�IÐV�L'l�M_jNI�KBO!IB�tXGR�M)I�LNK�I�O%Z�M_jNIÐo�V�S�V�`�V#]^b
LNI�M�X�KPV�L�l�Z�I,S�S�OW`YVB]^L�IBM_X�KzR_oWI�K�X�I�RiL�I�V�S5Á � K,j�V�S�VBKBM)I�S�X�´#I
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à¬á â�ã

) � � Ó�ÏÑnÎ�ð�ðzÐ�Ô:Ð�Þ�ÏÄÏ¬Ð�Í~è�Ð�Ô:Ó�Ï:Ë.Ô¬Ð�Ý�ÿ*Í*Ó�ß©Þ©Ð�Ï:Î�Õ�Ó�ézéwó
ã�Ô:Ñ�Ð�Ô:Ð�Ñ��«Ò ���! è�Ó�Ô¬Ó�Í*Ó�ß ëÞ.Ð�Ï�Î Õ�Ó�ézé óÄÔ:Ð�éwÓ�ìÁÐ�Ñ"�«ý$# � ñ
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M_j'XCR5M_SUV!L�R�X�M_X�O�L}V�R5M_jNI�Z�X�S�R�M�O�S)lNI�S5O%LNIp��¤���B{^�0j�IzO�S)lNI,S
OWZ>M_jWIPM_S�V�L'R)X�M�X�O%LÀX�R[V�\kRUOpRUm^o�o�O�S�M)I�l}Q��pI�V!S·\kXkI,S�SUI�o�O%SUM_R
OWZ�V2RUX�]^L^XGZ�X�K�V!LWM�K�j�V!L�]�I2XCL}T�ON\~m'`PI2VBM-Á � ��¤�¤%�¤��N�B{@ÄÑM`�VB��Q�I�`PI�L�M�X�O%LNI,l�M�j^VBM�VÐR�j�V�S)o�M�S_V�LNR_XkM_X�O�L�XCRÀV�\CR)O
I��o�IBK�MUI,l¯XCL¯V�L¯XCl�I�V�\�RUm^o�I�S�o�V�S�V�`�V#]^LNI�M�X�K¿`�VBM)I�S)XCV�\
��X�M_jÆL�O¿RUo^S�I,V�l�XGL�M_j�I�R_X�´	I�RvO�Z²`�V#]^L�IBM_XkK¶K!\�m^R�M)I�S_R
��j�I�LÀX�M�V�o�o�SUO%VBK�jNI,R[X�M_RsQ\~O�K�n�XCL�]ÀMUI,`�o�I�S_VBMUm^SUI�{ Ç O%�Pb
I�T�I�SB|}�zI¿l�XCl¯LWO%M¶Z�X�L'l�V�L���SUI!\CXCVBQ\�I�IBT^X�l�I�L�KBI�Z�OWS
R)m'o�I,S�o�V�S�V�`�V#]^L�IBM_XCRU` Z�S�O�` O%m'SpO�Q^RUI�S�T^VBM�X�O%L'RB{-e�O�S�I,b
O%T�I�Sq|tM�j�I�T'V�\~m�I�O�Z�Á � O!Q�M�V!X�L�I�lÀZ�SUO%`ÆM_jWIy`�V#]^L�IBM_X�´�V�b
M_X�O�L¢V�L�l e�O.. R�R�Q'V�m�I�S¬I,Z�Z�IBK�M�`PI�V�R�mS�I�`YI,L�M�R�V#]NSUIBI,R�PI!\�\U{
�0j�I2MUI,`PoNI�S)VBM)mS�IplWI,o�I�L'l�I,LNKBI�O�Z5M_jNI�� Î Þ.Ï O�LÀ×BØ�ÕIL�m�K�\�I,X�R_jWO%��R�L�O R�VBM)m^S�VBM_XkO%LÏ�PI�\Ñ\vQ'I!\�O!��ÁJÚ¢V�L'l

l^XCZ�Z�I�S)R K�O�L^RUXCl�I�S�VBQ\~�¢Z�S�OW` M�j�I��iSUX�\�\~O�mtX�L¢Z�m^LNKBM_X�O�L
M)�^o�XkK,V�\@Z�O%S5`�V#]tL�IBM_X�KP`PVqM)I�S)XCV�\CR�c�Õ@X�]0{$
th�{'Ä)LpV�l�l'X�M_X�O�L:|
M_jNIÀI��'o�I�S)XC`YI�L�M_V�\-R�o�IBKBM_S�V²RUj�O���L�XCLÃÕ@X�]0{P�aSUI�T�I�V�\-V
M)I�`�o�I�S�VBM)m^SUI�bÑlWI,oNI,LNl�I�L�M Q^S�O�V�l�I�L�XCL�] O�Z M�j�I�\CXCL�I
��XCl�M�j^RYO%ZzM�j�IÀ`PVB]^L�IBM_XkKpKBOW`�o�O�L�I�L�M�{J�0j�I�R�I}M)�zOvl^X�Z�b
Z�I,SUI�L�MpO�Q^RUI,S�T^VBM_X�O�L^R2o'S�I�RUm^`�VBQ\~��j^VBTNIÀM_j�I�R_V�`YIÀO�S_X�b
]tX�L0{@Ä�LÀV�S�I#]^m\CV�S�`PV,]NLWI�M�X�K,V�\�\��pO�S)lNI,S�I,lª`PV�MUI,SUXCV�\)|'M_j�I
R_jNV!o�I}O%Z�M_jNIÅR�I��'M)IBM�XCRYM)I�`�o�I,S�VBMUm^SUI,b�XCL�lNI,oWI,L�lNI�L�M�QNI,b
K,Vqm^R�I[M_jNI-Z�S�I��Nm�I,LWK��2O�Z@KBO�\�\�I�KBM_X�TNI�I��'K,XkM_VBM_XkO%L'RJXCRJ`Ym�K�j
j^X�]^j�I�S�M_j'V�L�M_j�I�r�V�S�`zO�S2Z�S�I,��m'I�L�K���O%ZzM�j�IÀl'VBm�]^j�MUI,S
Ì Û ÕtI�c��ª�   É R − Ø h�{��Jj�I!SUI!Z�OWSUIvM�j'I��@IBI!`2V!LÃR	o\CXGM_M�XÑLW]c�� Î�Þ©Ï hÃO%Z�M_j�I�R�I��'M)IBMÐXCR�o�SUO�o�O�S�M_XkOWLNV�\ÀM)O�M_j�I�M�XC`zI

VBT�I�S)V,]WI�l
	,bCKBO�`�oWO%LNI,L�M}O�Z�M_jNI�`PV,]^L�I�M�X�Kv`PO�`PI�L�M�O%Z
V�L�X�O�L:|

〈�� 〉 |�V�L^l�`�X�`�X�K�RpM�j�IvM)I�`PoNI,SUVBM)mS�Ivl�I�o�I�L^lNbI�L�KBI�O�ZvM_jWI¿R)oWOWLWM_V!LWI�O�m^R¶`YVB]^L�IBM_X�´�VBM�X�O%LF|aXU{�I�{G|aM_jWI
�iS)X8\Ñ\�O�m^XCL½Z�m^L�KBM_X�O�L:{}Ä)L�KBO%LNM_SUV!R�Mq|aX�L�M�j�I¬dfV�b�l�O�o�I�l
`�V�L�]^V�L'X�MUI,Rq|@M�j�Ipj�IBM)I�S)Oq]^I�L�I�O�m^Rzl'X�R)M�S)X�QNm^M�X�O�L�V�L^lªM_jWI
X�O�L^X�KvS�V�l�X�m^R}`�XCR)`�VBM)K�jÃOWZ�M�j�IvRUm�Q^RUM_XkM)m�I�L�M}m^L'VBT%O�XClNb
VBQ:\~�}XCL�M_SUO�l�m�KBI�RUO%`YI�l'XCR�O�SUl�I�S�XCL}M�j�IyRUo�XCLÀR���R)MUI,`Å{�¸�M
V�LN��MUI,`�o�I�S_VBMUm^SUI�Q�I�\�O!��Á � |�VzKBI,S�M_V!X�L�Z�S_VBKBM_XkO%L2O�Z0M_jWIR�o�XCL�R)��R�M)I�`«XGRP�PI�V�n�\~�vO�S_lWI,SUI�l�c�V�L'l�o'S�I�l�I�R�M�XCL�I�l�MUO
KBOWLWT�I,S�MvM)O�o�V�S)V�`�V#]tL�IBM_X�KÃK�O�`�o�O�L�I�LNM�VqM�V�R�\CX�]^j�M#\~�
j'X�]j�I,S�M)I�`�o�I�S�VBM)m^SUI�h�V�L'lvX�R�\kXGn�I!\���M)OÀQ�IpRUm^SUSUO!mL�l�I�l
Q��²R�O�`PI2o�V�S�V�`�V#]^LNI�M�X�K2X�O%L'R�XCLªM_jWI2TWXkK,XCLNX�M)�:{0Ä�LÅM_jNI,R�I
SUI	]^X�O�L^R,|WlNm�I�MUOyl'X�o�ON\~I�b�l^X�oNO�\�I-XCL�MUI,S�VBKBM_X�O�L^R,|%M�j�I[�PI,V�nNb
\��ÐZ�I�S)SUO%`�V#]tL�IBM_X�KÀR�o�XCLNR2ZU\~m'K�MUm^VBM)I�VBQ�O�m�M�M�j�IÀVqT%I�S�V#]�I
T^V�\�m�IN{fdJO�L�RUI���m�I�L�M#\~�:| 	 bCKBO%`�o�O�L�I�L�MPO�ZzM�j�IÀR)o'X�L^RYQ�I�b
KBOW`�I,R»M_XC`YI²l�I�o�I�L�lNI,LWM�| � � ( ¼ ) = 〈��� 〉 + ∆ � � ( ¼ ) |i��jNI,S�I
∆�� ( ¼ ) XCRYM_j�IÀX�L^R�M_V�L�M_V�LNI�O�mtRYR_oNXCLvl�IBT�XCVBM_XkO%L�Z�S�O�`¯M_jWI
`YI,V�LÎT'V�\~m�I

〈 �� 〉 {��0j�XCR�XGLÎM)m^S�L¢XGL�l�mNK�I�R�V½M�X~`YI�b
lNI,o�I�L�lNI,LWM jW�^o�I�S)Z�XCLNI XGL�M)I�S�L�V�\ `�V#]^LNI�M�X�K Z�X�I!\Cl
� Î�ÞÁÏ ( � ) = 〈

� ÎwÞ.Ï 〉(�� ( ¼ ) § � )
{i��jNI}M_jNI�O�SU�¶�8¤��vV�L'l�SUI�Z�I,SUb

I�L�KBI,RYM_jWI,SUI�X~L:�Po�S�I,l'X�KBM_RzMU�PO²I�Z�Z�IBK�M�RB|iX�L^j�O�`YO�]�I�L�IBO!mR
\CXCL�I�Q^SUO%V�lNI,L�XGL�]0µ

∆γ = (ν ������� ��� §�� ) � 〈∆� � 〉 × τ �
c��,h

V�L'l¯\CX�L�I�R�j�XCZ�M_R�S�I!\CVBM_X�TNIMUO¿M�j�I�XCS�o�O%R�X�M�X�O�L�R�XCLÆM_jWI
VBQR�I�L�KBIPO�ZJI�\�I�KBM_SUO%L'X�KyRUo^X�LÀZU\�m'K�MUm^VBM_X�O�L^R,µ

∆δ = (ν ��� ��� ��� § � ) � 〈∆� � 〉
x
τ
× | c�¤�h

��j�I�SUI
ν �_Æ XCR�M�j�I2`�V#]NLNIBM_X�K2j��^o�I�S)Z�XGL�I2o�V�S�V�`PIBM)I�S � τ

XCR
M_jNIaS�I!\CV��'VBM_X�O�L�M_XG`PIN|���jNX�K,j�XCRPLNO!M�I��'VBK�M#\~�vM�j�IÀR)V�`YI
XCLÅc��qh�V�L'l}c	¤'h�|%Q'm�MiV!RURUm^`PI�l2MUO�QNI�I���m^V�\@Z�O�SJM�j�IzR_V�nWI
O�ZJR)XG`�o'\CX�K�X�M)�:{Ä8Z>M_jWI-M�XC`YI-O�ZJR�o�XCL�S)I�\CVB�tVBM�X�O%L�O!TNI,S·\kV�o'R
��X�M�j M_jWI e�O.. R�R�QVBm�I�S I�Z�Z�I�KBM M�XC`PI R)K�V�\�I
c����   − Û − �   −

Ø©Ø R#h�|%O�L�I���X�\Ñ\�O�Q^RUI�S�T�I�M�j�I[M)I�`PoNI,SUVBM)mS�I�b
lNI,o�I�L�lNI,LWM2\kXGL�IaR�j�V�oNI�{��0j�I�M)I�`�oWI,SUV�M)m'S�IalWI,oNI,LNl�I�L�KBI
O�Z�� Î Þ�Ï l�O�I�R�LNO!M2SUI,ZU\�I�KBMPM�j�I}M_S�m�IÀ`�VBK�SUO%RUKBO%o�X�KÀ`�V#]^bLNI�M�X�´BVBM_X�O�LÀV�RzX�MzV�S)XCRUI�R�`�V�XCL'\��²Z�S�O�`�M�j�I�M)I�`PoNI,SUVBM)mS�I�b
lNI,o�I�L�lNI,LWM�T�V�\�m�IPO�Z

〈∆��� 〉 {e�OWS�I�O�T�I�S�|^V�R>M_jNIzK�O�L�T�I�S_RUX�O%L�O�Z0M_j�IPZ�I�S�S�O�`PVB]^L�IBM_XkK
M)O�o'V�S)V�`PVB]^L�IBM_XkKR)oNI�K�X�I,R�o�S�O�]^SUI,RURUI,R���X�M�j�MUI,`�o�I�S�V�b
M)m'S)IN| X�M XGR¢VBK�KBO�`Po'V�L�X�I�l Q�� V K�j�V!L%]WIÂXCL M_jWI
e�L © +§ evL � + S_VBM�X�O�c�R�I�I�l^X�RUK�m'R_RUX�O%L¬X�L ��V!S�MvÄ)Ä	h²V�L'l
M_jNI�S�IBQ��}M_jNI�XCL�MUI,S�L�VW\�`�V#]^LNI�M�X�K�Z�X�I�\Cl:{
Ä)L�R�j�V�S�o�KBO%LNM_SUV�R)MvMUO�M�j�Io'V�S)V�`PVB]^L�IBM_XkKÍRUo�I�KBM_S�V

KBOWLNR_X�RUM_XGL�]ÍO�Z�M)�PO¶m'L�SUI,R�O^\�T�I,l�lNO!m'Q\�I�M�R�cBÕ�X~]�{�Ó:|! 'h�|
M_jNI�`�V#]tL�IBM_X�K�V�\�\~�ÎO�S)lNI,S�I,l K�O�`�o�O%LNI,LWM�KBO%L'R)XCRUM_R O%Z
O�L'\���V²RUXCL�]@\�IÀR�IB�^MUI�M�c�Õ@X�]^Rq{���|�Ó�|#"'h���X�M_j¶V�L�XCR�O�`PI�S
R�j�XCZ�M[c�Ä%$^h�XGL�MUI,SU`PI�l�XCVBMUIPQ�IBM)�PIBI,L�M�j�IPT�V�\~m'I�RJO�Q�M�V�XCL�I�l
Z�O�SPM�j^XGRPMUI,`�o�I�S_VBMUm^SUI}Q���IB��M_S�V�o�O'\CVBM_XCL%]ÐM_jWI²Ä%$�T^R,{>Á
o'\�O�M_RpZ�O�S �JH Ø V�LNl �JH × R_oWI�K�X�I�RB{zÄÑMa`YI�V�L^R»M_j'VBMpM_jWIM_S�V�L�R�X�M�X�OWL¯XGL�M)O�M�j�I�`�V#]^L�IBM_X�K�V�\�\~�ÆOWSUl�I�S�I�l¯R�M�V�MUI�XCR
VBKBK�O�`�o�V�L^X�I�l�Q��ÐV}KBO�`�ot\~IBM)IÀlNI!\�O!K�V�\kXk´�VBM_X�O�L�OWZYj�O'\~I�R
XCL M_jNI¿Q'V�L^l:|À��j'X�K,jÎ`�V�n�I�R�V�\Ñ\vM_jWI `�V#]^L�IBM_XkK,V�\�\~�
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OWSUl�I�S�I�l XCS�OWL VBMUO%`�R X�L^lNXCRUM_X�L�]�m^XGR_jNVBQ@\�I X�L M_j�I
evO.. R)RUQ^VBm�I�S}R�o�I�KBM_S�mt`°S�I#]^V!SUl\�I,RUR�O%Z2M�j�I�XCS}X~L'X�M�X~VW\-T�V�b
\~I�L�KBI�RUM_VBMUIyX�L}M�j�I»\kVqM)M_X�KBIyVBQNO%T�I2Á � {��S�I!\CXC`�X�L^V�SU�ÐS�I,RUm\�M_R�R)jNO!�ÎM_jNVBMpV�L�I��NM)I�S_LNV�\-`�V#]^b
L�IBM_X�K�Z�XkI!\Cl�O�Z�OWLt\~�   {��p�°V�o�o'\CX�I�l¯VBMgÁ Ú

=
¤  � }Ô]^I,LWI,S�VBM)I�RzV�Q�O�m^MzÓ   � O%Z[`�V#]^LNI�M�X�K,VW\Ñ\��ÀO%S�l�I�SUI,l�o�j'V�R�I

��X�M_jªV�LÀXCL�MUI,S�L�VW\�`�V#]^LNI�M�X�K�Z�X�I�\Cl}O%Z���ÓantwPI2c�Õ@X�]0{t�'h�{
��j'XCR�Z�I�S)SUO%`�V#]tL�IBM_XkK�o�j�V�R�I�XCR�`�I�M�V�\�\kX�K�V�R�XCLNl^X�K�VBM)I�l�Q��
M_jNI²XCR�O�`zI�SpRUj^XGZ�MpV�R��PI!\�\-V�R�Q���V²lNIBK,S�I,V�R�IÀO�Z�VBQ'O!m�M
¤%� � XCLÀS�I,R�X�RUM_X�T�X�MU�}O%Z5M_jWIyRUV�`�o'\�IN{
�0j�I¶R)`�V�\�\»`�V#]^L^XkM)m^l�I�R�O%Zª��m^V�l'S�mo�O�\�I¶R)o�\kX�M)M�XCLW]NR

I�T�I�LpVBQNO%T�IPÁ0ÚÀS�I�o'S�I�R)I�L�M�VzS)I�\CVBM_X�T�I�\~�pR�`PVW\Ñ\l�I#]^S�IBI-O�Z
� V�j'L���:I!\�\~I�Szl^XGR�M)O�S�M_X�O�LÀO�Z5M_jNI�O%�N��]�I,LªO!KBM_V�jNI,lNS)O�L²XGL
r�V È ñ É Ê�ËBÈ ñ × u²¨'Ò �

{ Ç O!�PIBT�I,Sq|fX�MpXGRpo�O�R_RUX�Q\�I²M�j�VBMp�zI
`�X�]^jNMzQ�IpO�QtR�I,SUT�XCL�]vM_jNIp`PI�V�L�T�V�\~m'I2O%Z[M�j�Ipl���L'V�`�X�K
� V�j'L�bÑ�:I�\Ñ\�I�S�l'X~RUMUO%SUM_X�O�L^R,{

Ä)L¶RUm^`�`�V�S��0|��-IvZ�XCL'l�M_j'VBMpm'L\CX�n�I²LNO%S�`�V�\�Z�I�S)SUO�b
`�V#]NLNIBM_RB|[r�V�È ñ É Ê�Ë�È ñ × u²¨Ò �

KBO%L'R)XCR�M_R�O�ZPV�`PX��'M)m^S�IÀO%Z
o�V�S)V�`�V#]tL�IBM_X�KpV�L�lvZ�I,S�S�OW`YVB]^L�IBM_X�K}S�I#]NXkOWLNRz��X�M�j�XCL�M_jWI
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