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J+U"�+Y"O�]���J+U"O+Y"��]<f
J+U"O+YM¢�]���J+UM¢<Y"O�]<f

x
E�@�J�E�;M`­U�E�@�I�JHK<;L?�;MK�NDhBKHa����4����zbnH��s�s�G��b���4]
EHW�WD[HW�|��dUMjMGD@�I�JHK<;L?�;MKHNDO�����C�EHW�;M�DEBCD§yA�IB=	K���K)zLKbX���K�j<Y

jMlD[HK�;>T�a�@�EBT�EB=DKDEBCm`D[HW4���<; 3 JHNHT�T�ELK�W<;M?�aDWD[Bg�@�EBT�J�j�]<f

2�2 EH�HA�;M�DI�@�EB=DK7JHK�WDE�J�JªU"J�E�E¡sDI�J�Epa�Pm¢LÅ�O�]<�
WDE�I�@oE�OH�Dw+P"¸ 5 U"�+P³w 5 U�JH��W+U"J�UM¢<Y�O�]b] 8 JH��W}U"J+U"O+Y"�D]�] 8 JH��W}U"J+UM¢<Y"��]�]H] 8

JH��W}U"J+UM¢<YM¢�] 3 J+U�O+Y³O�]�] 8 JH��W}U"J+U"O+Y"O�] 3 J0U"�+Y³��]�] 8 JH��W}U"J+U"�+Y"��] 3 J�UM¢<Y>¢�]H]�]<f
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�HA�IB=DK<;MK<;LE�J�UR=�[Hh�JLK�WDEHJ�J�hHJHKbWDI�;.=�hb?�[BTHa�[y=�EB=	KDJ 8 ¢�]1��JH��W�K}U"E�O�]<f
x

�D[�;MCoGD@�I�JHK<;L?�;MK�N�O+�b�ZJ�IH�DEH�DE�JBA�@BKDJ�UM]
^
CDIHKDIBg�I�J�E 3 SLCHA�THa«U 5 A�]<f
CDIHKDIBg�I�J�E 3 SLCHA�THa«U"JBT�[�[HKHQ�h�JHK�W�E�JbJ�hBTDE�IHJBADW	E�J+U>]<Ui¢�]�]�f
CDIHKDIBg�I�J�E 3 SLCHA�THa«U"JBT�[�[HKHQ�h�JHK�W�E�JbJ�hBTDE�IHJBADW	E�J+U>]<U³O�]�]�f
CDIHKDIBg�I�J�E 3 SLCHA�THa«U"JBT�[�[HKHQ�h�JHK�W�E�JbJ�hBTDE�IHJBADW	E�J+U>]<U³��]�]�f
CDIHKDIBg�I�J�E 3 SLCHA�THa«U 5 EH�HA�;M�Dh�JHK�W�E�JbJ�¢�]�f
CDIHKDIBg�I�J�E 3 SLCHA�THa«U 5 A�hBT�IHXH=�;MKHA�CDED]<f
CDIHKDIBg�I�J�E 3 Sb@�;>=DE 6 ADW���E�J�U"JBT�[�[HKHQ�h�JHKHWDEHJ�J�hMT�E�IHJBA	WDE�J0UM]�UM¢�]b]<f
CDIHKDIBg�I�J�E 3 Sb@�;>=DE 6 ADW���E�J�U"JBT�[�[HKHQ�h�JHKHWDEHJ�J�hMT�E�IHJBA	WDE�J0UM]�U"O�]b]<f
CDIHKDIBg�I�J�E 3 Sb@�;>=DE 6 ADW���E�J�U"JBT�[�[HKHQ�h�JHKHWDEHJ�J�hMT�E�IHJBA	WDE�J0UM]�U"��]b]<f
CDIHKDIBg�I�J�E 3 Sb@�;>=DE 6 ADW���E�J�U"JBT�[�[HKHQ�h�JHKHWDEHJ�J�hMT�E�IHJBA	WDE�J0UM]�UR=�[bh�JHKHWDEbJ�J�hHJHKHWDI�;"=�h�?H[BTba�[B=DEB=�KDJ 8 ¢�]H]<f
2�2 ?�I�@�?BA�@�IHKDEtCDEH`D[HWHT�EHCDhHXbW<;MC+Y,I�?�?�[HW�C<;>=DX7KD[pAªIB=DCoKHQ�E¡T�IHXH=�;M`<;L?HIHK<;r[B=7`DI�?HKD[HW
;M`­URT�IHXH=�;M`<;L?�IBK<;r[B=oF�w+P"w�] ^
2�2 IBADKD[BT�IHK<;L?m?�I�@�?BA�@�IHK<;L[B=o[H`9I4JBA�;MKDIBg�@�E�T�IHXH=�;M`<;L?�IHK<;M[B=��DI�@BA�E+�
2�2 @�EHKoT�IHXH=�;M`<;L?�IBK<;L[y=mg�E4JBA�?BQ\KHQ�IHKoKHQ�E4@�IHW�XDE�JHK�C<;LJBa�@�I�?�EBTDEB=�K9;LJ4IBg�[BADK
2�2 ¢Lw7a�EHWD?�EB=DKo[H`4KHQ�EoJ�;M DEo[H`4KHQ�EoCD[BT�I�;>=
2�2 ?�I�@�?BA�@�IHKDEm?BQ�IHWDI�?HKDEHW<;LJBK<;r?7J�;M DEou4[H`4KHQ�E7CD[BT�I�;>=��
��K��}U�WDE�I�@�]¾T�;>=�?�[�[HW�C}Y�T�IH�D?�[�[HW�C}Y�X�W<;MCDh�@�EB=DXbKHQ�f
X�W<;MC 3 SHXDEHK�s<;.=Ds	IH� 6 [�[HWHCªURT�;>=�?�[�[HW�C}Y�T�IH�D?�[�[HW�C<]<f
X�W<;MCDh�@�EB=DX�KHQ7�oT�IH�D?�[�[HW�C 3 T�;>=�?�[�[HW�C}f
?�[B=�JHKoWDE�I�@�uo��X�W<;MCDh�@�EB=DXHKHQ»PR=�[BWHT}UM]<f 2�2 ?BQ�IHWDI�?HKDEHW<;LJBK<;r?7@�EB=DX�KHQ\[H`4X�W<;MC
2�2 `<;>=DC\?BQ�IHWDI�?HKDEHW<;LJBK<;r?7J�;M DEo[H`oC<;LJBa�@�I�?�EBT�EB=�K}�
WDE�I�@¡{�T�;>=�Y�{�T�IH�}f%A�hBT�IHXH=�;MKHA	CDE 3 SBT<;>=�T�IH��UR{�T�;>=�Y�{�T�IH�<]<f
2�2 �<;LJBA�I�@7C<;LJBa�@�I�?�EBTDEB=	K�;>=\CDEH`D[HWHT�EHCDhHX�W�;MCm��{�T�IH� 5 T�IHXH=�;i`<;L?HIHK�;L[B=���u 2 ¢Lw+�
T�IHXH=�;M`<;L?�IHK<;M[B=���u 2 ¢Lw+P"w 2 {�T�IL�}fx

E�@�J�E
T�IHXH=�;M`<;L?�IHK<;M[B=���¢<P"w+f 2�2 WDE�I�@7CDEH`D[HWHT�IHK<;L[M=\[H`oX�W<;MC

5 CDEH`D[HWHT�EHCDhLX�W<;>Cm� 5 X�W<;MC}f 2�2 [HW<;MX<;>=�I�@7?�[B=D`<;MXHADWDILK<;L[y=
CDEH`D[HWHT�EHCDhHXbW<;MC 3 SMT�[H��E�U 5 A�Y%T�IHXH=�;M`<;L?HIHK<;r[B=�]�f
CDIHKDIBg�I�J�E 3 SLCHA�THa«U 5 EH�HA�;M�Dh�JHK�W�E�JbJ�O�]�f 2�2 EH�HA�;M�Dh�JHK�WDEHJ�J�O�A�J�E�J7CDEH`D[HWHT�EHCDhHXHW<;iC
2�2 ?�[BA�@HC7g�;>=DC4[HKHQ�EHWo�HA�IB=DK<;MK<;rE�JtKD[oCDEH`D[HWHT�EHCDhHXHW<;>C¡I�J��DE�@�@oIB=DCoCHA�T�a4KHQ�EBT
2�2 n�[BT�EoEH��KDEB=�J�;L[B=�J�;>=�?�I�J�E�[H`9�H_7aDWD[Bg�@�EBT�J
?�[B=�JHK�;>=DK7=�JHC4�\X�W<;MC 3 SHXDEHK�l�[�nMa�I�?HEH_�;>T«UM]<f
;M`­U'=�JHC\������] ^
��K��}U�WDE�I�@�]¾T�;>=�?�[�[HW�C}U~=�JLC<]<YÀT�IH�D?�[�[HW�C}U�=�JHC�]<Y�C<;LJBa�@+UR=�JHC<]�f
X�W<;MC 3 SHXDEHK�s<;.=Ds	IH� 6 [�[HWHCªURT�;>=�?�[�[HW�C}Y�T�IH�D?�[�[HW�C<]<f
�DIB=DCD@�E+U�k�W<;MCH|�G�]�X�W<;MCDh�OH_}Y�CDEH`D[HWHT�EHCDhHXbW<;MC�h�OL_}f
X�W<;MCDh�OH_}P�WDEBg<;>=	CdUR=�EH�ok�W<;MC�|�GdUM]�]<f
CDEH`D[HWHT�EHCDhHX�W�;MC	h�OH_+P�WDEyg�;"=DC�UR=�EH�ok�W<;MC�|�GvUM]�]<f
nHK�W<;>=DXoX�W<;MC�`<;L@�E�hHOH_m��[H`D[HWHT�UMjM�����HWDEBa	WD[H��[H�d®ZC��DOv°�º�X}Y�º�X�±��}°Rº�X+Y�º�Xb±µ®ZC��DOoEH��GD@BTD��¥H=�OH_ª°"O�w+YM¢LwH±d°M¢<YM¢M±<j<Y�T�;>=�?�[�[HW�C}U
WDE�IHCDqHW�sDIBc�EHkHW<;iCdU 5 X�W<;MCDh�OH_+Y�X�W<;MC�`<;L@�E�h�OH_�]<f 2�2 `<;L@�@�X�W<;MCDh�OH_
5 CDEH`D[HWHT�EHCDhHXHW<;iCDh�OB_7� 5 X�W<;MCDh�OH_}f 2�2 �<;L@�@pg�E�CDEH`D[HWHT�EHC
�DIB=DCD@�E+U�|<;LE�@BC�|bG<]�EH�HA�;M�Dh�JHK�WDEbJ�J�hHOH_+YeJ�;MXHT�IH�Dh�OH_+Y�CDEH`D[HWHT�EHCDh�EH�BA�;>�Dh�JLK�WDEHJ�Jbh�OH_+f
�DIB=DCD@�E+U�|<;LE�@BCDJL|�G<]'A�h�OH_}f
J�;MXHT�IH�Dh�OH_}P�W�EBg¹;>=DC�UR=�EH�o|<;LE�@HC�|�GdU 5 X�W<;MCDh�OH_/Y�jLJ�;MXHT�IH�Dh�OB_<jb]�]<f
EH�HA�;M�Dh�JHK�WDE�JHJ�hbOH_}PRWDEBg<;>=	CdUR=�EH�o|<;LE�@HC�|�GdU 5 X�W<;MCDh�OB_}Y1jLEH�HA�;M�Dh�JHK�W�E�J�Jbh�OH_�j�]b]<f
CDEH`D[HWHT�EHCDh�EH�BA�;i�Dh�JBK�WDEHJ�Jbh�OH_+P�W	EBg�;.=DC
UR=�EH�o|<;LE�@HC�|�GdU 5 CDEH`D[HWHT�EBCDhLX�W<;>CDhHOH_}Y,EH�HA�;M�Dh�JHK�W�E�J�Jbh�OH_ 3 SL�DI�@yA�EHJªUM]<Y

jMCDEH`D[HWHT�EHCDhbEH�HA<;M��h�JHKbWDE�JHJ�hbOH_<jH]�]�f
A�h�OH_}P�WDEBg�;>=DC�UR=�EH�o|<;LE�@HCDJH|�GªU 5 X�W<;MCDh�OH_}Y¾j>A�h�OH_<j�]�]<f
��K��}U�WDE�I�@�]�?�[�[HW�CDh��H_}U���]�Y�A�h��H_}U"��]<f
?�[�[HW�CDh��H_}P�`<;M@�@�U"w+P"¸ 5 URT�;>=�?H[�[LW�C}U���] 8 T�IL�D?�[H[HWbC}U"�)]�]H]<f

b ½



?�[B=�JHK�;>=DK�=�=�[�h�OH_7�\X�W<;MCDh�OH_ 3 SHX�EHKHlD[Hl	[HCDEHJ�UM]<f
;>=DK�;<f
`D[HW�UM;M�<¢<f�;LFH�H=�=�[�h�OH_+f1; 8�8 ] ^
?�[�[HW�CDh��H_}U>¢�]1�4X�W<;MCDh�OH_ 3 SHX	EHK 6 [�[BW«UM;<YM¢�]<f
?�[�[HW�CDh��H_}U�O�]1�4X�W<;MCDh�OH_ 3 SHX	EHK 6 [�[BW«UM;<Y"O�]<f
J�;MXHT�IH�Dh�OH_ 3 SL�DI�@yA�EHl�[HC	E�UM;�]��
JBT�[�[HKHQ�h�JHKbWDE�JHJ�hBTDE�IbJBADW�E�J�UM]<U>¢�]�P��DIb@BA�EB��KªU"?�[�[HW�CDh��H_<]�f

EH�HA�;M�Dh�JHK�W�E�JbJ�h�OB_ 3 SB�DIb@BA�EBlD[LCDE�UM;�]m�
JBT�[�[HKHQ�h�JHKbWDE�JHJ�hBTDE�IbJBADW�E�J�UM]<U~=�[Hh�JHKbWDE�JHJ�hbJHK�W�I�;.=�h�?b[BT�aD[B=�EB=DK�J 8 ¢�]<P
�DI�@BA�EH��KdU"?�[�[HW�CDh��H_�]<f

A 3 SH�DI�@BA�EH�HKªURA�h��H_}Y1?�[�[HW�CDh��H_<]�f
A�h�OH_}UM]<UM¢�]�P��	I�@BADEHlD[BCDE�UM;�]��4A�h��H_}UM¢�]<f
A�h�OH_}UM]<U"O�]�P��	I�@BADEHlD[BCDE�UM;�]��4A�h��H_}U"O�]<f

x
CDEH`D[HWHT�EHCDhHX�W�;MC	h�OH_ 3 SBTD[H�	E�U 5 A�h�OH_}Y1¢<P"w�]<f
CDIHKDIBg�I�J�E 3 SHCBA�TbavU 5 J�;MXHT�IH�DhHOH_�]<f
CDIHKDIBg�I�J�E 3 SHCBA�TbavU 5 EH�HA�;M�Dh�JBK�W	E�J�JHh�OB_<]<f
CDIHKDIBg�I�J�E 3 SHCBA�TbavU 5 A�h�OH_<]<f
CDIHKDIBg�I�J�E 3 SHCBA�TbavU 5 CDEH`D[HWHT�EBCDhbEH�HA<;M��h�JHKbWDE�JHJ�hbOH_<]�f

x
x

2�243�3�3�3�3�3�3�3�3 IBADKD[BT�IHK<;L?�WDEBa�[HW�K7XDEB=�EHWDIHK<;L[B= 3�3�3�3�3�3�3�3�3�3
�D[�;MCoGD@�I�JHK<;L?�;MK�N�O+�b�%��W<;MKDEH�DE�IHC�;>=	XDJ�U"nHK�W<;>=DXDu�;LJLK�©tQ�E�IHC<;>=DXDJ�]
^
2�2 CDEH`<;>=�EpKHQ�E¡=�IBT�E�Jo[H`oKHQ�E¡a�IHWDIBT�EHKDEHW	JpKD[oIBa�a�E�IHW�;>=�KHQ�EoJBA�T�T�IHW�N7WDEBa�[HW�K}�
n�;>TD�DEBa�[HW�K}�b�%��W<;MKDEH�DE�IHC�;>=	XDJ�URQ�E�IHC<;>=DXDJ+Y 5 X�W<;MC<]<f
2�2 EH�DIBT�a�@�E+��Q�E�IHC<;>=DXDJ+P�IBaba�EB=�CªUMj>TDN7a�IHWDIBT�EHKDEHW<j�]�f
u�;>=DG��DnHKDIHK��	@Bc��H���bW<;MK�EH�DEHIHC�;>=DX�J�URQ�E�IHC<;>=DXDJ�]<f
2�2 EHKD?

x
�D[�;MCoGD@�I�JHK<;L?�;MK�N�O+�b�%��W<;MKDEH�DE�JBAD@HK	J�U"nHK�W<;>=DXDu�;MJHKb©7WDE�JBA�@HKDJ�]
^
2�2 ��W<;MKDE7�DI�@BA�E�J7[H`�a�IHWDIBT�EHKDEHW	J�U�KHQ�Epa�IHWDIBT�EHKDEHW�JmIHWDE�CDEH`<;>=�EHC�;>=9��W<;MKDEH�DE�IHC�;>=�XDJ�]
2�2 I�@�@�jM�DI�@BA�E�J�j�IBa�a�EB=DCDEHC7KD[7KHQ�E�WDE�JBA�@HKDJ7@�;LJHK7T�A�JHK7g�E4JHK�W<;>=DXDJÇ¼
2�2 T�[HWDE�[H�DEHW}Y�KHQ�E\[HW�CDEHW�;>=�KHQ�E\@�;LJHK7T�A�JHK4?�[HW�WDE�JBa�[B=	C7KD[7KHQ�E4[HW�CDEHW\[H`oKHQ�E
2�2 =�IBT�E�J�;>=���W<;MKDEH�DE�IHC�;>=	XDJ
n�;>TD�DEBa�[HW�K}�b�%��W<;MKDEH�DE�JBAD@HK	J�U�WDE�JBA�@HKDJ0Y 5 X�W<;MC<]<f
2�2 EH�DIBT�a�@�E+�%WDE�JBA�@HKDJ+P"Iya�a�EB=DC�U"IH`D[HWHT�UMjMºb`<j<Y~TDN	hBa�IBWDIyT�EHK	EHW<]H]<f
@�;>=�EH� 3 SHXDEHKb�DEHWH`D[LWHT�Iy=�?�E0UM]�P���W�;MK	EH�DEHJBAD@HKDJ�U�WDE�JBA�@HKDJ�]�f
2�2 EHKD?

x
�D[�;MCoGD@�I�JHK<;L?�;MK�N�O+�b�%��W<;MKDEHG���KDEy=DC	EHC���E�JyA�@HK	J�U�sHA�@HK<;>a�@HEH�DEMa�[HWHKDELW�©pWDEBa�]
^
2�2\3�3�3 T�[HWDE7�DEHWHg�[�J�EtaDWDE�J�EB=DKDILK<;L[y=¡[H`4WDE�JBA�@HKDJ4;>=9KHQ�E�CDEHKDI�;L@�EHCmWDEBa�[HW�K}� 3�3�3
WDEBa�PRT�A�@HK<;>a�@�E�uH[�[Ma�n�EH?HK<;M[B=»U�XDEBK�sLA�@HK�;>aD@�E�ub[�[Ba�zM=	CDEH�+UM]�Y"n�;"T 6 IHJ�E�����X�EHKHsDEB=bA�nHN�JHK	EBT�U>]�]�f
WDEBa�P"JBA�g�J�E�?LK<;L[y=�UijM��W�[Bg�@HEBT�CDEBa�EB=DCDEB=DK�a�IHWDIBT�EHKDEHWDJ)j�]�f
WDEBa�PRg�EHX<;>=<zrKDEBT<;M 	E+UM]�f
n�;>TD�DEBa�[HW�K}�b�%��W<;MKDEHG���KDEy=DC	EHC���E�JMA�@HK�J�U�WDEBa�Y 5 X�W<;MC<]<f
WDEBa�PRa�ADK«U"IH`D[HWHT�UMj>aDW�E�J�JyADW	E7IHK7g�[�;>=DC�¢ �¾º�`<j<YRaDWDE�J�JMADWDE)¢�]b]<f
WDEBa�PRa�ADK«U"IH`D[HWHT�UMj>aDW�E�J�JyADW	E7IHK7g�[�;>=DC\O �¾º�`<j<YRaDWDE�J�JMADWDEHO�]b]<f
WHQ�[�hH`D[HWHT�IHK/PÉ��W<;MKDEHG���KDEB=	CDEHCH�DEbJBA�@BKDJ�U�WDEBa�]<f
WDEBa�PRa�ADK«U"IH`D[HWHT�UMjMX�W�IH�<;>K�NmC<;MWDE�?HK<;L[B=«�¾ºDJ�j<Y�XDhHC<;MW}P~aDW<;"=DK���J)zi=DCDEB�}U>]<P"?MQ�IHW�J+Ui]�]�]�f
WDEBa�P"EB=DC�zLKDEMT�;M �E+Ui]<f
WDEBa�P"JBA�g�J�E�?LK<;L[y=�UijLnBAHT�T�IBW�N�[H`4KHQ�EoEH�HA�IHK<;L[B=\J�[�@H�DEHW<j�]<f
@�;>=�EH� 3 SHXDEHKb�DEHWH`D[LWHT�Iy=�?�E0UM]�P���W�;MK	EHG��HKDEy=DCDELC��DEHJBA�@HKDJ�U�WDEBa�Y 6 qHs���� 6 �<]�f
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WDEBa�P"JBA�g�J�E�?LK<;L[y=�UijM�<;MJBA�IH@�;i DIHK�;L[M=\[H`oWDE�JBA�@HKDJ�j�]<f
2�2 �DEHWDEo[B=�E4?�IB=9IHC�C�?HWD[�J�J7J�E�?HK<;L[B=�a�@�[HKDJ�EHKD?+P�P�P
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jLJ�¢�j<Y 2�2 ?BADW��DEt=�IBT�E+YZWDEHXDEH��`D[HW\?BADW��DEoI�@�[B=DX\@�;>=�E�¢
j<PMj<Y 2�2 ?�[BT�T�EB=DK7WDEHXDEH�
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]<f
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2�2 J�;>T�;L@�IHWoJHKDIHKDEBT�EB=DKDJ�`D[HW4@�;>=�EoOvU"J�¢ 3 S4J�O�]
?�[B=�JHK�;>=DK7=�JHC4�\X�W<;MC 3 SHXDEHK�l�[�nMa�I�?HEH_�;>T«UM]<f
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