
����� � ���
	���
 � ��������	�������� ��� ����� �  ! " �#��$%�
��&'����� ()����*+�#	�
 � ���,�-	.����� / *0$%�
	21����2��	�


354768479�:,;=<?>)@BADCE474GFH4
IKJL9NMPOQ6L9)RSOQ68684PTQ4QUV@XWZY[O\<^]

_a` 47bcJLbabcdfehg�Jji^i^47]kJL9mlV;=<?inJo;=6pY[dN6rqV6Lgs4�9tiuO=Yvi ` 4w<c47xydNJr<c4�gz479ti{b|Y[O\<}i ` 4w]f4PTQ<c474
O=Y2~�O�MGinO\<aO=Y2� ` JL68OQbcO\l ` >k;�iui ` 4w��9NJj�t47<^bcJri�>�O\Y�@XWZY[O\<^]

3�J86o;=<?> _ 4P<^g ���Q�Q�



����� ���	��
���
�����������
������	������ "!	�$#&%(' )*!	��+,�-��./ �!	�
0 �	�21��	
"
3#4���5 ,
6�7�	�98:1	+,�;
"<��= ,�>
"


354768479#:�;�<c>)@�ADC
4P4GFH4
IKJL9NMPOQ6L9,RSOQ6L6r47T\4QUh@XWZY[O\<^]

?A@,BDCFEGC5C7H"I"J�EGK7KLBDMNEGOQP"RTS7KFEURTV�WXH"VGY�VGJZB[O\KA]TW�KL@"B2SFB[^_H"E`S7BDJ�BDO\KLCAWX]aSAKL@,B
M"BDbaS7BDBc]TW=d	]fegKL]aSh]iW�j�@"E`VG]aCF]TP"@\klRiKAKF@"Bcm5O"EonaBDS7CFEoKpkN]TW�q5rsWX]aS7M
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?A@"B��fH"M,I"H"S7k��5B[H,KLS7E`O"]lq�I,CFBDS�niRiKL]aS�k����,�	q2�A�hRTC	R����_E`VG]TKL]aO,O"B�@,B~R~n_k���RiKLB[S(�� BDS7BDO"�i]�n�M"Bg�
KLBDegKL]aS[����nfEGM"BDO,eDB�WX]aS	�6R~na]aH,S�e�@�RiO"baE`O,bQO,BDH,KFSFE`O,]Q]TCFeDEGV`V`RiKLEG]aO"C��hRTC2WX]aH"O,M*I\k�e[]aJZP"RTSFEGO"b/KL@"B
SLRiKFB�]TW � @"RTSFbaB[M � H"S7SFB[O_K�EGO_KFBDSFRTe[KFE`]aO"Ch��EoKL@NKL@�R�K�]TW���BDH,KFSLRTV � H,SFSFB[O\K���� � �hE`O\KLB[SLRTegKLEG]aO"CD�

?A@,E`C/KL@,BDCFEGCNE`CleD]TO"eDB[SFO"B[M���EoKL@�KL@"B�RTe[eDH"SFRiKLB�M,B[KLB[SFJ�E`O�R�KLE`]TO�]TW2KL@"B�� � ��Hfr�E`O�KL@"B
�5BDHfKLSLRiV � H"S7SFBDO\K5d	B[KFBDegKL]aS2��� � d2�>P,@�RTCFB�]iW��f�	q��,?A@"B�J�B~RiCFH"S7BDJ�BDO\K�RTO"MlH"O,M"BDS7C7K�RiO"M"E`O,b�]iW
SLRTM"EG]\RTegKLEGnTB�I�RTe��_baS7]aH"O"M"C5RTS7E`CFEGO"b�WXSF]TJ�M"BDeDR~kfC�]TW=O�RiKLH,SLRTVGVGkZ]fe[eDH"S7SFE`O,b��p p��?A@�RTO"MN�p p¡¢m4e�@�RTEGO
OsH,eDV`B[E�E`C£eDSFH,eDEURiV¤�2?A@"E`C�EGC	I�BDe~RiH"CFB�KL@,BDE`S5M�RTH"bT@_KFBDS2O_H"eDVGBDE�eDRTO�P"S7]fM"H,eDB�O"BDHfKLSF]TO"C	nsEUR/P"@"]iKL]i�
M"E`C7E`O\KLB[baSLRiKFE`]aO�]TWAM,BDH,KFBDSFEGH"JQ�Q?A@,BDCFB/�>]aH"VGM¥I�BuE`O,M"E`C�KLE`O,baH"E`C7@�RTI"VGB�WXSF]aJ¦KF@"]aC7B/P"SF]sM"H"e[BDM¥I\k
� � O"BDH,KFSFEGO"]�E`O\KLB[SLRTegKLE`]TO"CD��§5CAKL@"B�P"S7]aI�RTI,E`V`EoKpk�]TW�O"BDH,KFSF]aOQP"S7]fM"H,e[KLEG]aO/��RTCAM"BDP�BDO,M"BDO\K5H"P¨]TO
KL@"B�O�RiKFH"SFBuRTO"M(VG]feDRiKLEG]aO©]TWARie[KLEonsEGKpkaª«B~RTe�@(eD]aO\KLS7E`I"HfKLE`]TO*@�RiM*KL]¬I¨B�M"BgKLBDS7JZEGO"BDM*CFB[P�RTSLR�KLBDVoka�
q	W�P�RiS7KLEGeDH"V`RTS­e[]aO"e[BDSFO��>BDS7B �p p� ?A@®RTO,M �p p¡ m¯E`O¥KL@,BNd � q�RiO"M®�5BDHfKLSLRiV � H"SFS7BDO\KZd	B[KFBDe[KF]aSFC
��� � d	CL�g�A§$JuR�rfEGJ�H"J�VGE`�TB[V`EG@"]f]sMlJ�B[KL@,]fMN�hRiC£M"BgnaBDVG]aP�BDM�KF@�RiK5BgrfP"V`]TEGKLB[M�M"Eo°±B[SFB[O"eDB[C£E`OQKL@"B
B[naB[O\KhE`C7]TKLS7]aP\k�RTO"M�SLRiM"EURTV,P"SF]TY"V`BA]TW±B~RTe�@ZB[naB[O\K�e[VURTC7CD��?A@"B[CFB�SFBDC7H"VGKFC��>BDS7B5EGO�RTbaSFB[BDJ�BDO\K���EGKL@
�hRiKFBDS�RTC7CLR~kNSFB[CFH"VoKLC�RTO"MQP"SFB¢�pM"B[P"V`]²ksJ�BDO\K�SLRTM,E`]\RTC7CLR~ksC5]iW«KF@"Bc� � d	CD�

§5O�EGO"M"BDP�BDO,M"BDO\K	J�B~RiCFH"S7BDJ�BDO\K£]iW=KL@,B �p p� ?A@¬eD]aO\KLB[O\K	E`ONKL@,B­d � q$RTO"M³t � q´��RTC£JZRTM"B
I_k(SFB[baH"VURiSFVGk*RTC7CLR~ksE`O"b�KF@"B/�hR�KLBDS�H,CFE`O,b³Y�VGKFBDSFC­V`]\RTM,BDM¥��EGKF@�@\kfM,SF]aH"C�KFEGK�RiO"E`H"J�]~rfE`M"Bi�*?A@,B
eD]aO"e[BDO\KLSFRiKLEG]aO³]TW��p p��?A@�E`O�KF@"B���RiKLB[S£��RTC	M"BgKLBDS7JZEGO"BDM�I_k¬eD]TE`O"e[E`M"B[O"eDB�eD]aH"O\KFE`O"b/]iW�KL@"BcY�O�RTV
RTCFCFR²kNCFRTJ�P"V`Bi��§´O,B[�4e[]aH"O\KLB[S�C�ksC7KLB[J9�hRTC�M"B[CFE`bTO"BDM¬RTO"MQI"H"EGVGK�RTO,MQKF@"B2e~RTVGE`I"SFRiKLEG]aOlRTO"MQH"C7B
]TW«KF@"E`CAC�ksC7KLB[J�RTSFB�P"S7BDC7BDO\KLB[Mµ�

?h�>]*RTSFBDRTC�]TW5E`O"e[SFBDRTCFB[M¶Rie[KLEonsEGKpk���B[SFBNM"E`C7eD]²naB[SFB[M¶]aO�Kp�>]©]TW�KL@"BN� � d	C�M"BDP"VG]²kaBDM®E`O
KL@"B/M,B[KLB[e[KF]aS­��@"EGe�@¥��]aH,V`M¥@�R~nTBlP"SFBgnaBDO\KFBDM¶RTO�RTe[eDH"SFRiKLBlJ�B~RTC7H"SFB[JZB[O\K�]TWAKF@"Bl� � ��Hsr±��§
JZBgKL@"]sMQ��RTC5M"B[nsE`C7BDM³KF]uM"BgKLBDS7JZEGO"B�KL@"B�eD]aJ�P�]aCFEoKLE`]TO¬RiO"M³RTegKLEonfEoKpkN]TW�]TO"B­]TW«KL@"B[CFB�@,]TKLC7P¨]TKFCD�
?A@"B�SFB[CFH"VoKLC���B[SFB�EGO�ba]s]fM�RTbaS7BDBDJ�BDO\K5��EGKL@¬Kp��]/EGO"M"B[P¨B[O"M"BDO\K�J�B[KF@"]sM"C	RTO,M�KL@"B�H"O"e[BDS7KLRTE`O\Kpk
]aOlKL@"Bc� � ��HfrN��RTC�SFB[M"H"eDB[M¬WXS7]aJ¦·�¸T¹ºKL]N»¼��¹/�

?A@,BuKL]TKLRTV�O_H"J�I�BDS­]iW�O"BDH,KFSF]aO,C�P"SF]sM"H"e[BDM¥P�BDS�M�R~k(I\k*P"@"]TKF]fM,E`CFEGO\KLBDbTSLRiKFE`]aO�WX]aS��p p��?A@
RTO"M �p p¡ m¼E`O/KF@"B2d � q-RTO"MQ� � d	CA��RTCAJZBDRTCFH,SFBDMNKL]�I�B2w,½¿¾a¾aÀ"ÁFÂ Á ¡Ã ÁFÂ ÁÅÄ ��?A@,E`Ch��RTC�CFE`bTO"EGY�eDRTO\KLVokuVGBDCFCKL@�RTOlKF@"B2BgrfP¨B[e[KFBDM¥��vs�Æ¾�� � O"BDHfKLSFEGO"]�E`O\KLB[SLRTegKLEG]aO"CAP�BDS�M�R~ka�

ÇpO�KF@"BhKL@"EGSFM�P,@�RTCFBiª\Kp��]2E`O,M"BDP�BDO"M,BDO\K�M�RiK�R	C�KLS7B~RTJ�C�BgrfEGC7KLB[MµÈ�j�É¬?:RTO"M�� � d��a§ÊÉ¬]aO\KFB
� RTSFVG]QC�KLH"Mfk���RTC�H"O"M"B[S7K�Ri�TBDO*KL]�M,B[KLB[SFJ�E`O"B���@"BgKL@"B[S�RTO(RTeDe[H"SLR�KLB�JZBDRTCFH"S7BZ]iW�KL@,Bu� � ��Hfr
eD]aH"VGM�I�B�]TI,K�RTEGO"BDM¬H"CFEGO"bu]TO"VGkNj�É¬?-M�R�K�R,��Ë�BDC7H"VGKFC5C7@"]²��B[M³KL@�RiK5O"]ZE`J�P"SF]²naB[JZB[O\K£e[]aH"V`M¬I¨B
JuRTM,B£H"P�]aOlSFB[CFH"VoKLChWXS7]aJ¯P,SFB[nsEG]aH"ChP"@"RTCFB[C5RiO"M/KL@"B£I¨B[C7K�J�B~RTC7H"SFB[JZB[O_Kh]TW;KL@"B�� � �"HfrlEGOuKL@"B
Y�O�RTVÌP"@"RTCFB��>]aH"V`MQI�B�JuRTM,B�H"CFEGO"buj�É¬?ÍRTO"M¬� � d´M�RiK�Rf�
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�«E`SFC�K2Ç£�>]aH"V`M�V`EG�TB�KF]QKF@�RTO"��J­k³CFH"P�BDS�nfEGCF]aS[ª=j�S7]TWXBDC7CF]aS��5EGe����TBDV`VGB[kTª;WX]TS�@"E`C2baH"EGM�RTO"e[BTª
RTM,nsE`e[BlRTO"M¥B[O"eD]TH"SLRTbTBDJ�BDO\K�M"H"S7E`O"b³J�k�KFE`J�B/RiK�q5rfWX]TSFMµ��Ç K­@�RTC�I�BDB[O¶R¬P"SFEonfEGV`B[baB�KF]��>]aSF�
��EGKL@�@"EGJ¬�ut5E`C2EGO_KFBDS7BDC7K�E`O©KL@,E`C2��]aS7���hRTC�RTVo�hR~ksC­baS7B~RiKFVGk©RiP"P"SFB[eDE`RiKLB[M¥RTO"M©niRTV`H,BDMµ�/§5I¨]²nTB
RTV`V�ªsKF@�RTO"�_C�WX]aSAI¨B[E`O"b�R�W�RTO\K�RiC7KLEGe�CFH"P�BDS�nsE`CF]TSD�

Ç K­@�RTC�I¨B[BDO�R�P,V`B~RiCFH"S7BZKL]Q��]TSF����EGKF@(KL@"B/q5rfWX]TSFM��f�	q�baSF]TH"P	���sKFB[naB�
�E`VGV`BDS[ª
��BD]TSFbaB
d	]aH"e~RiCDª«t£RTM"E���BDS7b\RTO"E�ª��5E`e����TB[V`VGB[kaª��aRTJ�BDC��Ì]\RTe�@µª��f@"BDS7S7k(É�R��7B[SFH"C[ª��2RTI"SFEGBDV�q	S7BDI"E��2RTO"Oµª
�fE`J�]aO�j«B[B[KLB[SFC[ª��(RTO�?ACFB[H"O"b"ªc�5EGe����*BDC7K�RTO"M��TB~RTO,O"B��ÊEGV`C7]aOµ� Çu�>]aH"V`M�BDC7P¨B[eDE`RTV`Vok V`EG�TB
KL]³KL@"RTO"���f@,BDSFS�k®É�R��7B[SFH"C�WX]aS­@"BDS�@"B[V`P�RTO"M®RTMfnfEGeDBlM"H,SFE`O,b©KF@"BlM"BgnaBDVG]aP"J�BDO\K�]TW�KL@"BN� � d
BDV`HfKLE`]TO*J�B[KF@"]fM¥RTO"M(WX]aScP�BDS7WX]TSFJ�E`O"bQBgrsKLSFR�RTCFCFR~kfC­M"H"SFEGO"b�KF@"Bue[]aJZJ�E`C7CFEG]aO"E`O,bQ]iWhKL@"BuI¨BgK�R��
RTV`P"@"R�eD]aH"O\KFBDSFC[�>?A@"RTO"�/ka]TH�RTVGCF]�KL]��2RTI"S7E`BDVµq	SFBDI,E��cRTO,OQWX]aSAI�BDEGO"b�R�baSFBDRiK�]���eDB2JZRiKLB2RTO,M
WXSFE`B[O"Mµ�

?A@"RTO"�³ka]TH�KF]�
>B[naB[SFVok�Ë�]abTBDS2RTO"M���E`J j�SF]aH"MfWX]f]TK�WX]TS�]aSFb\RiO"E`C7E`O"b/J�k�JuRiO_k¬KLS7E`P"C�KL]
�fH"M"I"H,S7k���@"EGe�@ÍRTVo�hR~ksCl��B[O\K¬C7JZ]s]TKF@"VGkT� ?A@�RTO"�_CNKL] � ]aVGE`OÊj«B[SFS�kaª2Ë�]aO É¬]aS7KF]aO�RTO"MÊKL@"B
� BDO\KLSFRTVÌ��V`B[e[KLS7]aO"EGeDChbaS7]aH"PuWX]TS�KL@"B[E`S>@"BDVGP/��EGKL@/KF@"B	J�]fM,EGY�eDRiKLEG]aO"C�KL]­KF@"B�I¨BgK�R��pRTV`P,@�R�e[]aH"O\KLB[S
C7ksC7KFBDJQ��Ç�RTJ3KL@�RiO"�\WXH"V«KF]NRTV`V�]TW�KL@"B­C7K�R�°�RTO"M�C�KLH"M,BDO\KLC2]TW�KL@,B�CFH"Is�pM"B[P�RTS7KFJZB[O\K2]TW�P�RTS7KFE`e[V`B
P"@\kfC7E`e[C�WX]aS�JZRT�_E`O,b�KL@,B	d	BDO\ksC��ÊEGV`�_E`O"C7]aO�
>H"E`VGM"E`O"b�R­baS7B~RiK>P"V`RTeDB�KL]­�>]aSF�6��Ç��>]aH"V`M/RTV`C7]­V`EG�TB
KL]¬KF@�RTO"�³KF@"BuC�K�Ri°¶RTO,M¥C7KFH"M"BDO\KFC�]TW �ÌE`O,eD]aVGO � ]aVGV`B[baBTª;J­k(q5rsWX]aSFM*@"]aJ�B�WX]aS�KF@"BuP�RiC7K�B[E`ba@\K
kaB~RiSFCD�

d	H,SFE`O,b¥J­k®KLSFEGP"CuKF]®�fH"M"I"H,S7kaª5Ç���RTCNRTVo�hR~ksClJZRTM"B�KF]¥WXBDBDV5��B[V`eD]TJZB³I\k¶KL@"B�]aOs�pCFEoKLB
�,�	q$e[]aV`V`RTI�]aSLRiKF]aSFC[��Ç��>]aH"V`MQP�RTS�KLEGeDH"V`RTSFVokuVGE`�TB�KF]�KF@�RTO"�!�ÌEGO�R�§5O"CFB[V`J�]"ª�j«RiK"
>SF]aH"C7BTª��£RiO"e[k

�SF]²��Oµª"É¬BDVGE`Olt�H�RTO"b"ª#��E`J$��BDBDO±ª��f@�RiSFEÌÉQ]aCFCARiO"M � RTSF]TV%�*]f]sM"VGEG°¨B�WX]aS�JZRT�_E`O"b�J�k�KFSFEGP"C�C7]
BDO&�7]²k\RiI"V`Bi��Ç�RTJ¯KF@�RTO"�\WXH"VµWX]TShKL@"BcRTM,nsEGeDBcRTO"MQE`O\KLB[SFB[C7K�WXSF]aJºKL@"B���@"]TV`B��,�	q-eD]aVGVURTI�]aSFRiKLEG]aOµ�

?A@"RTO"��kT]aH�KL]cÉ¬S'�2B[SLRTS7M�É¬e � RTI�BTª\WX]aS7JZB[S=P"@\ksCFEGeDC�KLBDRTe�@"B[S�RiK��sKD�(�T]aC7BDP"@	) C�Ëc� � � � ]TJ��
P"SFB[@"BDO"C7EGnTBN�fe�@"]s]aV¤ª«t5B[I"I"H"S7Oµª���@"]QKL]s]a��J­k�E`O\KLB[SFB[C7K�E`O(P,@_ksC7E`eDC­CFBDS7E`]aH,CFVGk�RiO"M(B[O"eD]aH,SLRTbaB[M
JZB2RTVG]aO"b­KF@"E`CAP"RiKL@QJuRiO_kZkaBDRTSFC�RTba],��ÇhRTVGCF]�RTe��_O"]²��V`B[M"baB2��EGKF@/KL@�RTO,�sC�KL@,Bc�f? � � �XWX]aS7JZB[SFVok
j�j�§	Ë � ��WX]aSAWXH"O,M"E`O"b�KF@"E`CAS7BDCFBDRTSFe�@±�

�«E`O�RTVGVGkTªfKL@,BcJ�]aC�K5EGJZP�]aS�K�RTO\K�P�BD]aP"VGBTª"��@"]�M"B[CFBDS�naB�J�]aC�K�KF@�RTO"�_C[ª¨RiSFBcJ­kQÉ�RTJ ��É�RTS7Eo�
VGksO6�gª¨d�RTM��*�2B[]aSFbTB²��RTO"M�I"S7]TKL@"B[SFC��+�T]a@"O±ª±§£EGM�RTO�RiO"M©�sKFBDP"@"B[O6�g�£?A@�RTO"�Qka]aH�WX]TS	RTVGV�]iW�ka]aH"S
V`]²naBiªµBDO"e[]aH"SFRTbaBDJ�BDO\KcRTO,M�C7H"P"P�]aS7K	M"H"SFEGO"b/KL@,B�eD]aJ�P"V`BgKLEG]aO�]TW�KF@"E`C�KL@"B[CFE`C2RiO"M�RTV`V;KL@�R�K	��B[O\K
I¨BgWX]aSFB�EoK~��Ç�S7B~RTVGVGkZeD]aH,V`M"O	) K�@�R~naBcM"]aO,BcEoKA��EGKF@"]aH,KAkT]aH�RiV`V¤�

d	BD]�baSFRiKLE`RTCD�
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�T�G� �5BDHfKLSFEGO"]aC �c�c�c�c�c���c���c�c���c���2�c���c�c���c���c�c���2�c���c���c�c���c���c� �
�T� v �sK�RTO,M�RTSFM�É¬]sM"BDVÌ]iW�j«RTS7KFE`eDVGB2j�@_ksC7E`eDC �c���c�c���c���c�c���2�c���c���c�c���c���c� v
�T��� ?A@"B��_K�RTO"M"RTSFM��f]aV`RTS�É¬]sM"BDVQ�c���c���2�c���c�c���c���c�c���2�c���c���c�c���c���c� �
�T� � �f]aVURiS��5BDHfKLSFEGO"]��=r,P�BDS7E`J�BDO\KLC ���c���2�c���c�c���c���c�c���2�c���c���c�c���c���c� ¾

�a� �,�G� � @"VG]aSFEGO"B �c�c���c���c�c���c���2�c���c�c���c���c�c���2�c���c���c�c���c���c� ¾
�a� �,� v �(RiKLB[S©�� BDSFB[O"�T]²n¶���c�c���c���2�c���c�c���c���c�c���2�c���c���c�c���c���c� ¸
�a� �,��� �2RTV`VGE`H"J �c�c���c���c�c���c���2�c���c�c���c���c�c���2�c���c���c�c���c���c� x

�T�"! ?A@"B��s]aVURTSh�5BDHfKLSFEGO"]�j�SF]aI"VGBDJ ���c���2�c���c�c���c���c�c���2�c���c���c�c���c���c� #
�T�Æ¾ �5BDHfKLSFEGO"]uq�C7eDEGV`VUR�KLE`]TO"C:�c���c�c���c���2�c���c�c���c���c�c���2�c���c���c�c���c���c� #

�a�Æ¾f�G� ?h�>]��6R~nT]aH"S�nTRieDH"H"J ]aCFe[E`V`V`RiKLEG]aO"C³�c�c���c���c�c���2�c���c���c�c���c���c�¦�²w
�a�Æ¾f� v É�RiK7KLB[S���O,@�RTO"e[BDM©q	CFe[E`VGVURiKFE`]aO"C$���c�c���c���c�c���2�c���c���c�c���c���c�¦��v

�T� ¸ Ë�B[CFH"VoKLCAWXSF]aJ¯KL@"B��fH"M,I"H"S7kQ��BDH,KFSFEGO"]Zq�I,CFBDS�niRiKL]aS�k&�c�c���2�c���c���c�c���c���c�¦���
�T�Æx Ë�B[CFH"VoKLCAWXSF]aJ �cRiJ �Ì§	�5d �c�c���c���2�c���c�c���c���c�c���2�c���c���c�c���c���c�¦�$!
�T��# ��RiSFbaB�É¬E r,EGO"b�§£O,baV`B�C7]aV`H,KFE`]aO&���c���2�c���c�c���c���c�c���2�c���c���c�c���c���c�¦�$!
�T�G�²w q	KF@"BDS���BDH,KFSFE`O,]Z�=rfP�BDSFEGJZB[O\KLCQ���c���2�c���c�c���c���c�c���2�c���c���c�c���c���c�¦��¸

�a�G�~w,�G�´§hKLJ�]aC7P"@"BDS7E`e�O"B[H,KLS7E`O"]�B¢r,P�BDS7E`J�BDO\KLC ���c���c�c���2�c���c���c�c���c���c�¦��¸
�a�G�~w,� vº�f]aV`RTSA��BDH,KFSFE`O,]�M,B[KLB[e[KFE`]aON��EGKF@QC7eDEGO_KFE`VGVURiKF]aS¬�c�c���2�c���c���c�c���c���c�¦�²x
�a�G�~w,��� §£e[eDB[V`BDSFRiKL]TSAO"BDH,KFSFEGO"]�BgrfP¨B[SFEGJZB[O_KFC¦�c���c���c�c���2�c���c���c�c���c���c�¦�²x
�a�G�~w,� �¯Ë�B~RTegKL]aSAO"B[H,KLS7E`O"]�B¢r,P�BDS7E`J�BDO\KLC ���c�c���c���c�c���2�c���c���c�c���c���c�¦�%#

�T�G�a���fH"J�JuRTS�k/]TW=�5B[H,KLS7E`O"]�j�@\ksCFE`e[C �c���2�c���c�c���c���c�c���2�c���c���c�c���c���c�3vTw
�T�G��v®?A@"BDC7E`C£q�HfKLV`EGO"Bc�c�c�c���c���c�c���c���2�c���c�c���c���c�c���2�c���c���c�c���c���c�3vf�
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vs�G� �� BDSFB[O"�T]²n�Ë5RiM"EURiKFE`]aO(���c���c�c���c���2�c���c�c���c���c�c���2�c���c���c�c���c���c�3v1�

vf�G�T�G� � @�RTS7baBDM � H"S7SFBDO\K �c�c���c���2�c���c�c���c���c�c���2�c���c���c�c���c���c�3v2!
vf�G�T� v ��VURTC�KLEGe2�fe~R�KFKLB[SFEGO"b �c�c���c���2�c���c�c���c���c�c���2�c���c���c�c���c���c�3v2!
vf�G�T��� �5B[H,KLSFRTV � H"S7SFBDO\KZ���c�c���c���2�c���c�c���c���c�c���2�c���c���c�c���c���c�3vT¾

vs� v j�@,]TKL]aJ­H"VGKFE`P"VGE`BDS>?«H,I¨B[C ���c�c���c���2�c���c�c���c���c�c���2�c���c���c�c���c���c�3va¸
vs��� �5BDHfKLSLRiV � H"SFS7BDO\K	d	BgKLB[e[KL]TSFC �c���c���2�c���c�c���c���c�c���2�c���c���c�c���c���c�3v3#
vs� � � RTV`EGI"SLRiKFE`]aO �c�c�c�c���c���c�c���c���2�c���c�c���c���c�c���2�c���c���c�c���c���c�4�2�

vf� �,�G� ��V`B[e[KLS7]aO"EGeDC � RTVGE`I"SFRiKLEG]aO&�c���2�c���c�c���c���c�c���2�c���c���c�c���c���c�4�3�
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vf� �,� v j�É¬? � RiV`E`I,SLRiKFE`]aO¦�c�c���c���2�c���c�c���c���c�c���2�c���c���c�c���c���c�4� !
vf� �,��� ��O"BDS7bTk � RTVGE`I"SFRiKLEG]aO �c���c���2�c���c�c���c���c�c���2�c���c���c�c���c���c�4� !
vf� �,� � �5B[H,KLS7]aO � RTV`EGI"SLRiKFE`]aO ���c���2�c���c�c���c���c�c���2�c���c���c�c���c���c�4� !
vf� �,�"! d	E`C�KLS7E`I"H,KFBDMlC7]aH"SFe[BDCÊ�c���c���2�c���c�c���c���c�c���2�c���c���c�c���c���c�4�a¾

vs�"! d�RiK�R � H�RTVGEGKpk �c�c�c���c���c�c���c���2�c���c�c���c���c�c���2�c���c���c�c���c���c�4�\¸
vf�"!s�G� �=EGSFC7KhP�RTCFC�CFB[V`B[e[KLEG]aO �c���c���2�c���c�c���c���c�c���2�c���c���c�c���c���c�4�\¸
vf�"!s� v �fB[eD]aO"MQP�RTC7C5C7BDVGBDe[KFE`]aO&���c���2�c���c�c���c���c�c���2�c���c���c�c���c���c�4�ax

vs�Æ¾ �,�	q2É¬§£� �c�c�c�c�c���c���c�c���c���2�c���c�c���c���c�c���2�c���c���c�c���c���c�4�ax
vs� ¸ �¥RiKFBDS5�sksC7KFBDJ�C �c�c���c���c�c���c���2�c���c�c���c���c�c���2�c���c���c�c���c���c�4�ax

vf� ¸s�G� �ÌE`ba@\K �(RiKFBDS®���c���c�c���c���2�c���c�c���c���c�c���2�c���c���c�c���c���c�4�2#
vf� ¸s� v t5BDR~nsk!�(RiKFBDS �c���c�c���c���2�c���c�c���c���c�c���2�c���c���c�c���c���c�4�2#
vf� ¸s��� §£C7CLR~ksCÊ�c�c�c���c���c�c���c���2�c���c�c���c���c�c���2�c���c���c�c���c���c�4�2#
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�f�G� ÇpO"C7KFSFH"J�BDO\K�RiV�I"RTe��_baSF]aH,O"M"C �c���c���2�c���c�c���c���c�c���2�c���c���c�c���c���c� �2�
�f� v j�@\ksCFEGe~RTV;I�Rie��sbTSF]aH"O,M"C��c���c�c���c���2�c���c�c���c���c�c���2�c���c���c�c���c���c� � !

�,� vs�G� É¬H"]TO"C�RTO"MQJ�H"]aOlWX]aVGV`]²��B[SFC³�2�c���c�c���c���c�c���2�c���c���c�c���c���c� � !
�,� vs� v �5B[H,KLSFRTV � H"S7SFBDO\K�E`O,M"H"eDB[M¬S7B~RTegKLEG]aO"C��c���c���c�c���2�c���c���c�c���c���c� �\¾
�,� vs��� Ë�RTM"E`]aRTe[KFEGnaB£I�RTe��_baSF]TH"O"M"C����2�c���c�c���c���c�c���2�c���c���c�c���c���c� �_¸
�,� vs� � j�@"]TKF]fM"EGCFEGO_KFBDbaSFRiKLEG]aO��c���c���2�c���c�c���c���c�c���2�c���c���c�c���c���c� !Tw

�f��� �f]aH"S7eDBDC�]TW«SLRTM,E`]\RTegKLEonfEoKpkuEGO¬�,�	q ���2�c���c�c���c���c�c���2�c���c���c�c���c���c� !f�
�f� � É¬B~RTC7H"SFB[JZB[O\K	]TW«SLRTM,E`]\RTegKLEonfEoKpk �c���2�c���c�c���c���c�c���2�c���c���c�c���c���c� !2!
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�,�G� 
hRTe��_baSF]TH"O"M"C5E`O/KL@,B�d � q$SFB[baE`]aO ���2�c���c�c���c���c�c���2�c���c���c�c���c���c� !3#

�"�G�T�G� §£O"RTVGksCFEGCAeDH,KFC �c���c�c���c���2�c���c�c���c���c�c���2�c���c���c�c���c���c� !3#
�"�G�T� v ��O"BDS7bTkQ�fB[P�RTSFRiKLEG]aO �c���c���2�c���c�c���c���c�c���2�c���c���c�c���c���c�9¾\v
�"�G�T��� ÇpCF]iKLSF]TP_kN�fBDP�RiSLRiKFE`]aOÊ�c���c���2�c���c�c���c���c�c���2�c���c���c�c���c���c�9¾\v
�"�G�T� � ÇpCF]iKLSF]TP_k/M"E`C�KLSFEGI"H,KFE`]aO/nTBDSFEoY�e~R�KLE`]TO��c�c���c���c�c���2�c���c���c�c���c���c�9¾3�
�"�G�T�"! ���� £Ë5RTM,EURTV¨P"SF]TY"V`B �c�c���c���2�c���c�c���c���c�c���2�c���c���c�c���c���c�9¾\¸
�"�G�T�Æ¾ Ë�RTM"EURiV±CFB[P�RTSFRiKLEG]aO¯�c�c���c���2�c���c�c���c���c�c���2�c���c���c�c���c���c�9¾\¸
�"�G�T� ¸ !�BDS7EGY�eDRiKLEG]aOl]TW«SLRTM,EURTV¨M"E`C�KLSFEGI"H,KFE`]aO"C��c���c���c�c���2�c���c���c�c���c���c�9¾ax
�"�G�T�Æx É�R�rfEGJ�H"J VGE`�iBDV`EG@"]s]fM�Y"K�KL]�KL@"B2M�R�K�R3���c���c�c���2�c���c���c�c���c���c�9¾2#
�"�G�T��# � RTVGeDH"V`RiKLEG]aO/]TW�KL@"B2e[]aO"eDB[O\KLSLR�KLE`]TO"C �c���c���c�c���2�c���c���c�c���c���c�3¸f�
�"�G�T�G�²w¯�sksC7KFBDJZRiKLEGe2��SFSF]TSFCu�c�c���c���2�c���c�c���c���c�c���2�c���c���c�c���c���c�3¸3�
�"�G�T�G�a�$m5O,EGWX]aS7JZEoKpkZ]iW�� � d$I"H"VG�uI�Rie��sbTSF]aH"O,M"Cu�c���c�c���2�c���c���c�c���c���c�3¸a¸
�"�G�T�G��v Ë�BDeD]TJZJ�BDO"M,BDMQd � q&RTO,M¬� � d$e[]aO"eDB[O\KLSLR�KLE`]TO"C����2�c���c���c�c���c���c�3¸Tx

�,� v � � d&t�]TKLC7P¨]iKLC �c�c���c���c�c���c���2�c���c�c���c���c�c���2�c���c���c�c���c���c�3¸3#
�"� vs�G� � !3�c�c�c�c�c���c���c�c���c���2�c���c�c���c���c�c���2�c���c���c�c���c���c�9xaw
�"� vs� v � ]aJ�P¨]TCFEGKFE`]aO/RTO"MQC7KLS7BDO"biKL@Q]TW«KF@"B � !�@,]TKLC7P¨]TK¥���2�c���c���c�c���c���c�9x2�
�"� vs��� ��SFS7]aSA§£O�RiVGksCFEGC5�c���c�c���c���2�c���c�c���c���c�c���2�c���c���c�c���c���c�9x3�
�"� vs� � �cv3�c�c�c�c�c���c���c�c���c���2�c���c�c���c���c�c���2�c���c���c�c���c���c�9x !
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�"� vs�"! §£ONH"P,P¨B[S5VGE`J�EGK>]TW«KF@"B �cv�@,]TKLC7P¨]TK�JZRTC7C ���c�c���2�c���c���c�c���c���c�9x !
�"� vs�Æ¾ ����� ����	 �Q@"]TKFCFP�]TK�J�B~RTC7H"SFB[JZB[O_KFC����c�c���c���c�c���2�c���c���c�c���c���c�9x\¸

�,��� j>�fm£j�t � q �c�c�c�c���c���c�c���c���2�c���c�c���c���c�c���2�c���c���c�c���c���c�9x\¸
�"���f�G� ��SFS7]aS�RTO�RTVoksCFE`C��c���c�c���c���2�c���c�c���c���c�c���2�c���c���c�c���c���c�9x2#
�"���f� v §£O"RTVGksCFEGCA]TW�KL@"Bct � q´Ë�ONC7P"E`�iB ���c�c���c���c�c���2�c���c���c�c���c���c�4#\v
�"���f��� Ë�BDeD]TJZJ�BDO"M,BDMQt � q-eD]aO"e[BDO\KLSFRiKLEG]aO"C ���c���c�c���2�c���c���c�c���c���c�4# !

�,� � �fH"J�JuRTS�k/]TW«P"@"]iKL]sM"E`C7E`O\KLB[baSLRiKFE`]aOuI�RTe��_baSF]TH"O"M"C ���c�c���2�c���c���c�c���c���c�4# !
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!s�G� j�S7]aP�BDS7KFE`B[C�]iW�t�?AE q ���c���c�c���c���2�c���c�c���c���c�c���2�c���c���c�c���c���c�4#ax
!s� v j�S7BDP�RiSLRiKFE`]aON]TW=t5?AEUq �c���c�c���c���2�c���c�c���c���c�c���2�c���c���c�c���c���c�4#ax
!s��� ?A@"B­t�?AE q´RTCFCFR²kN�c�c���c���c�c���c���2�c���c�c���c���c�c���2�c���c���c�c���c���c�4#2#

!f���f�G� d	BDP�]aC7EGKLEG]aO��c���c���c�c���c���2�c���c�c���c���c�c���2�c���c���c�c���c���c�4#2#
!f���f� v �=rsKLSLRie[KLEG]aO��c���c���c�c���c���2�c���c�c���c���c�c���2�c���c���c�c���c���c�4#2#
!f���f��� ��V`H,KFE`]aOu�c�c�c���c���c�c���c���2�c���c�c���c���c�c���2�c���c���c�c���c���c�A�²waw
!f���f� � �fB[eD]aO"M"RTS7kle[]aO"e[BDO\KLSFRiKLEG]aO ���2�c���c�c���c���c�c���2�c���c���c�c���c���c�A�²w,�
!f���f�"! � ]aH"O\KFE`O"b��c�c���c���c�c���c���2�c���c�c���c���c�c���2�c���c���c�c���c���c�A�²w\v

!s� � §£O�RTVoksCFE`C�]TW=� � d-P"@�RiCFB�t5?AE q´RTCFCFR~kfC ���c�c���c���c�c���2�c���c���c�c���c���c�A�²w2�
!f� �,�G� d�RiKLR�§£O�RTVoksCFE`C©�c���c�c���c���2�c���c�c���c���c�c���2�c���c���c�c���c���c�A�²w3�
!f� �,� v ��^_H"E`P"J�BDO\K5RTO"MQË�B~RTbTBDO\K�I�RTe��_baSF]TH"O"M �c���c�c���2�c���c���c�c���c���c�A�²w2#
!f� �,��� §£e[eD]aH,O_KFE`O"b�WX]aSh�"H"e[KFH�RiKLEGO"b�SFE`b�I"RTe��_baSF]aH,O"M"C��c���2�c���c���c�c���c���c�A�a�²w
!f� �,� � �=rsKLSLRie[KLEG]aONB ��eDEGBDO"egk ���c���2�c���c�c���c���c�c���2�c���c���c�c���c���c�A�a��v

!s�"! �=V`]²� SLRiKFBDCAWX]aS�j��,m£j�RiCFCLR~ksC ���c���2�c���c�c���c���c�c���2�c���c���c�c���c���c�A�a�$!
!s�Æ¾ t5?AE q$RTCFCFR²k/B ��eDEGBDO"egk:�c���c�c���c���2�c���c�c���c���c�c���2�c���c���c�c���c���c�A�a�$!
!s� ¸ �sksC7KLB[JuR�KLE`e2B[SFSF]TSFC �c���c���c�c���c���2�c���c�c���c���c�c���2�c���c���c�c���c���c�A�a�²¾

!f� ¸s�G� j�SF]seDB[CFCFB[M�JZRTCFC¯���c�c���c���2�c���c�c���c���c�c���2�c���c���c�c���c���c�A�a��¸
!f� ¸s� v Ë�Bg�pCFRTJ�P"V`EGO"b�eD]TSFSFB[e[KFE`]aO �c���2�c���c�c���c���c�c���2�c���c���c�c���c���c�A�a��¸
!f� ¸s��� ��BDB[M"I�RTe��le[]aSFS7BDe[KFE`]aO��c���c���2�c���c�c���c���c�c���2�c���c���c�c���c���c�A�a�²x
!f� ¸s� � �=rsKLSLRie[KLEG]aOQRTO"MQBDVGH,KLEG]aO �c���2�c���c�c���c���c�c���2�c���c���c�c���c���c�A�a�%#
!f� ¸s�"! �fB[eD]aO"M"RTS7kle[]aO"e[BDO\KLSFRiKLEG]aO ���2�c���c�c���c���c�c���2�c���c���c�c���c���c�A�a�%#
!f� ¸s�Æ¾ � ]aH"O\KFE`O"b�B ��e[E`BDO,e[k �c���c���2�c���c�c���c���c�c���2�c���c���c�c���c���c�A��vTw
!f� ¸s� ¸ §£VGP"@�R�P�B~RT�/M,SFEGW K �c�c���c���2�c���c�c���c���c�c���2�c���c���c�c���c���c�A��vTw
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�,� v d	B[Y�O"EoKLEG]aOl]TW�

���´�c�c���c���c�c���c���2�c���c�c���c���c�c���2�c���c���c�c���c���c�9¾aw
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� AN/).9M&.9/j#�WZ'`(Q6 !BO9*4/\.9(Q3 J 1+,n%"!N/)!B')6^.534!B%tTc#d�"/)/).53"]�/\.96o!�,)Pw!BAl/\')1</\($/\�"!�TR!l/21[�j1+O5P"�"1$AN(Q.53"AN.5%"!N3"AB!'\1I/)! q � !lWZ(Q')!^1��"/>AB(+*"O5%�TR!~6o1+%"!U/)(�/\�"!a%s1I/\1 F AB*4/),>�s1+%Y/\(mTR!^1+P4P"O5.9!B%r/\�"1I/>,)!NO5!BAl/\!N%�(Q3"O0#]Q!B3C*".93"!KTw!N/21 � 1+O9P"�s1VAN(Q.534AB.5%4!B3"AN!B,X'`!NWZ!B'`')!N%�/\(a1+,�,).5]+3s1+Ow!NMQ!N3c/\, q � 1+A�
C]Q'`(Q*"3"%m!lMQ!B3c/),$AN(Q*"O9%�TR!A_1+*",`!B%YTc#rTw!N/\1[�jTw!N/\1�AB(Q.93"AB.9%"!B3"AN!B, F�J �"!B'`!U/\�"!~,`!BAB(+3"%YTR!l/21�P"*"O9,)! J 1+,>,)6^!_1I')!B%�Tc#S3"(Q.5,`!U.53/\�"!�,h#{,h/\!N6 q �}(~%".5,`AB').96o.93s1I/)!<Tw!N/ J !B!N3-,`.5]Q3s1IO�1+3"%�T"1+A�
C]Q')(Q*43"%-!lMQ!N3C/), F 1UP"O9(+/X(+W 1+O9P"�s1 � �>�A2�s1+')]+!mM+!B'`,)*",a/\�"!mP"*4O5,)!�,`�s1+Pw!m%".5,`AB').96o.93s1I/).5(Q3�M+1I').�1IT"O5!r: P",`% = (+W</)�"!m,)!NAB(Q3"%�!NM+!B3c/o.53�/\�"!AB(Q.93"AB.9%"!B3"AN! J 1+,d6o1+%"!~WZ(Q'�!_1IA2� A �-� .93�/)�"!aAB(Q*"3c/)!B'd%s1I/21 q �s(Q'>1mP"*"O9,)! F /\�4!^P4,)%�MI1+O9*"!a.5,%"!N�s34!B%r1I,
P",)%DE WZ*"O9O�A2�s1+'`]Q!GF�/21+.9O�A2�s1+'`]Q!WZ*"O9O�A2�s1+'`]Q! H

� �"!8,`!BAB(+3"%Y: 1IO5P"�s1 = P4*"O5,`!<(+W�1V]Q!N3&*4.53"!$TR!l/21[�j1+O5P4�s1dAN(Q.534AB.5%4!B3"AN!<�s1I%�1VP4,)%�(+W�1+P"P"'`( 7 .96b1I/)!BO0#� q GQzrJ �4!B')!B1+,^Ts1+A�
C]Q')(+*"3"%�!NMQ!N3c/\,b�"1+%E1�P",`%�:Z(+W$/\�"!m,)!NAB(Q34%EP"*"O9,)! = (IWK1+'`(Q*"3"%I� q & � q � �4!6o!l/\�"(&%m(+WnP4*"O5,`!d,`�s1+Pw!>%".5,`AB').96o.93s1I/).5(Q3o.5, %"!N,)AB'`.5Tw!B%L.53m6^(Q')!�%"!l/21+.9O�.53-�x�s1IP4/\!N' | 1+3"%�D KQz[H q�u#&P".5AB1+O&1+,),)1_#V%"1I/21�.5, ,)�4( J 3t.53 �n.5]Q*4')! z q & q � J (8%4.5,`/).53"Al/}Ts1+3"%",}A_1I3tTw!�,`!B!B3 �c(Q3"!�,).5]+3s1+O: *"P"Pw!B'�T"1+3"% = 1+34%^(+3"! Ts1+A�
C]Q'`(Q*"3"%S: O9( J !B'�T"1+3"% =�q � �"!�Pw(Q,).0/\.5(+3U(+Ww!_1+A2�^Ts1+34%^.9, 
C3"( J 3^WZ'`(Q6: ,)!NPs1+')1I/\! = A_1IO5.5T4'\1I/).5(Q3�'`*"3",nPw!B'hWZ(Q')6^!B% J .9/)� DGD F � �t,`(Q*"'`AB!B, q �n1IP"O5.93�D KQz H 1I/`/\'`.5T"*4/)!B%d/\�".9, O9( J !B'Ts1+3"%r/)(�TR!l/21[�fTR!l/21�AN(Q.53"AN.5%"!N3"AB!N, F�J �4!B')!U/)�"!U,`!BAB(+3"%YTR!l/21�P"*"O9,)! J 1+,�T"'`(c1+%"!N3"!B%YTc#-3"(Q.5,`!U.53/\�"!d,`#&,`/)!B6 F .93"AB'`!_1+,`.53"]a/\�4!VP",`%-MI1+O9*"!>(+Wn/)�"!V,`!BAN(Q3"%rTw!N/\1oP"*"O9,)!>/\(o1+')(+*"3"%J� q & q � �".5,�.9,<,h/\.5O9O
� � #5$,� -/�+8+0 &�K 0�8�#%��6 078�8�� /,* # 3LK �76�#5$,� 0�23�;/,* #9��K 078 #%.NM'. #�& 8�0 J,#(/,65�+- 1'& #%$,� 8���( /,23*C3 #%$ 0�#�-/�+8+0 &�� -�1 �$K ��65�
#5$,� 0 3 350 & �+* -/� -
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�n.5]Q*4')! z q & / � 3�! 7 1+6^P"O9!8(+W %s1[/21t/21�
+!B3�Tc#o/\�"!KTw!N/\1[� 1IO5P"�s1VAB(Q.93"AB.9%"!B3"AN!KAB(+*"3c/\!B'`, q � �"!�]Q'`!B!N3PR(Q.93c/\,�1+'`!~]Q!B3C*".93"!~!NM+!B3c/\,d,)!NO5!NAN/\!N%�Tc#r/)�"!a1+3s1IO9#&,).9,KAB*4/), q � �4!^T4O5*"!~Pw(Q.53c/),�1+')!U/)�"!~,`#&,h/\!B6Ts1+A�
C]Q')(+*"3"% q � 3�/\�4!K*"P"Pw!B'XO9!NW¤/x]Q'\1+P4� F /)�"! 7 1 7 .5,X.9,�/\�4!�1+O5P4�s1 � �>�EMI1+O9*"!K1+34%�.53b/)�"!K*"P"Pw!B'').5]+�C/$P"O9(+/ F .0/<.9,$/)�"!VMI1+O9*"!d(+Wn/)�"!tP",`%SMI1+').51+T"O9! q � �"! 7 1 7 .5,$.53-/)�"!dO5( J !N'8P"O9(+/$.5,<1+O5P4�s1 � �>�M+1IO5*"! q

,)* $^AB.9!B3c/\O0#a%".�,R!B'`!B3c/xWZ'`(Q6 1d]Q!B3C*".93"!<Tw!N/\1[� 1IO5P"�s1>AB(+.53"AN.5%"!N3"AB!<1+3"%^/\�"!N,)!8!lMQ!N3C/), A_1+3o!_1+,`.5O0#~TR!
')!B6^(?MQ!N%-Tc#L1+P"P4O9#&.53"]a1I3s1+O9#&,`.5, AB*{/\, /\(a/\�"!>AN(Q*"3c/\!N'$%"1I/21+,`!N/ q� �4!K(Q').9]Q.53"1+O AB(Q*"3c/)!B'X%s1[/21U1+3"1+O9#&,).9,xP"'`(Q]Q')1+6�: J ').0/)/)!B3�Tc#o�n1+P4O5.53 F �-A��>'`!B]Q(+'X1+3"%���1I. =(Q3"O9#�1+O5O9( J !N%�/)�"!-1+3s1+O0#{,h/~/\(�,)!NO5!BAl/o1�'`!BAN/\1+3"]Q*4O�1+'~Tw( 7 1+')(+*"3"%�/\�"!m,).9]Q3s1+O q � �".5,aTw( 7 J 1I,%"!N�s34!B%�Tc#�,)Pw!BAN.9W¤#&.53"]-O5( J !B'V1+3"%�*"P4PR!N'VO9.56^.9/\,KWZ(+'V1IO5P"�s1 � �>� 1I3"%�P",`%�MI1+').51+T"O9!B, q � (+'V1IO5OA �L� , F /)�"!B'`! J 1I,^ANO5!B1+'U,)!NPs1+')1I/\.9(Q3�TR!l/ J !N!B3E,`.5]Q3"1+OX1+34%�T"1+A�
C]Q')(Q*43"% q ($( J !NM+!B' F WZ(Q'U,`(Q6o!/\*"Tw!B,>/\�"!o]Q'\1I%".5!N3C/d(+Wx/\�"!^Ts1+A�
C]Q'`(Q*"3"%�'`!B]Q.9(Q3 J 1+,dMQ!N'`#�,`/)!B!BP F 6b1�
&.93"]m.9/>MQ!N'`#�%".�$^AN*"O9/>/\(,)!BO9!BAl/K(Q3"O0#�/\�"!d,).9]Q3s1+O '`!B]Q.9(Q3 q �KABAB1+,).9(Q3s1+O9O9# F ,`(Q6^!V(+Wn/\�"!V,).5]+3s1+O J 1I,8,\1IAB').0�sAB!N%S/\(o6o.93".56^.5,`!/\�"!o1+6^(Q*"3c/t(IW Ts1+A�
C]Q'`(Q*"3"%�.93"ABO9*"%"!N%�.53Y/\�4!o�"/ q � �4.5,dTR!NA_1+6^!b1L6o(+')!^,)!B'`.5(Q*4,VP"'`(QT"O9!B6�.53
/\�"! � � � P"�s1+,`! F�J �4!B')!~')1+%".9(c1+AN/).9M&.9/j#�O5!NM+!BO9,8.53r1+O5O�/\�4')!B! J 1I/)!B'K'`!B]Q.9(Q3", J !N')!UMQ!N'`#S,)6o1+O5O q �3"! J 6^!N/\�4({% F *",).93"]r%".51+]Q(Q3"1+O�AB*4/), F J 1+,U%"!lMQ!NO5(QPw!B%�/)(r.56^P"')(?M+!^/)�"!�1+ANAB!BP{/21+3"AN!�(+W�]Q!N3C*".53"!TR!l/21[�j1+O5P"�"1UAB(Q.93"AB.9%"!B3"AN!B,$1+3"%L')!��`!BAl/\.5(+3L(IWnTs1IA�
&]+')(Q*"34%S!NM+!B3c/\, q

A O9(+/\,�(+W P",)%�M+!B'`,)*",�1+O9P"�s1>WZ(Q' DGD F � �m1+34% DGDji k 1V,)(Q*"'`AB!N, J !N')!K6o1+%"!81+3"%�O5(&( 
I!B%�,`.56^.5O�1I'



����������������� ��� �
	�����
�� ����� � ����
���	�� ������� � ��� |

PS
D

Alpha ADC

(a)

Alpha ADC

PS
D (b)

Alpha ADC

PS
D (c)

�n.5]Q*4')! z q G / � ,`A2�"!B6o1I/\.9A�')!BP4')!B,`!B3c/21[/\.5(+3b(+WR/\�"! /\�4!<%".51+]Q(Q3"1+O4AN*4/)/).53"]d6o!l/\�"(&% q : 1 = ,)�4( J ,�/\�"!3"(Q')6o1+O AN(Q*"3c/\!N'V%"1I/21 q :ZT = ,)�"( J ,V/)�"!aP"')(+PR(Q,`!B%�%".�1I]Q(Q3s1+OnAB*4/ q :ZA = ,)�"( J ,>/\�"!^%s1I/\1m(+3"AB!a/\�"!%".�1+]+(Q3s1+ORAB*4/$�s1+%LTw!B!B3-1+P"P4O5.5!N% q

/\(�/\�4!U')!NP"')!N,)!B3c/\1I/\.9(Q3Y]Q.9M+!B3Y.53 � .5]Q*"'`! z q G : 1 =lq � �"!~*"P"Pw!B'�T"1+3"%YAB(Q34,).5,h/\,K(IW�]+!B3C*".534!~TR!l/21[�1+O5P"�"1SAB(Q.93"AB.9%"!B34AB!B,a1I3"%�/\�"!�O9( J !B'tTs1+3"%�Ts1+A�
C]Q'`(Q*"3"%�AN(Q.53"AN.5%"!N3"AB!N, q � �"!�]Q')!N!B3�')!N]Q.5(+3",U.53�n.5]Q*4')! z q G : 1 = ,)�"( J %s1[/21�/)�s1I/ J 1+,b,`!BO5!NAN/)!B%ETc#�/\�4!S1+3"1+O9#&,).9,aAB*4/),b1+34%E.9/^AB1+3;Tw!LABO5!B1+')O0#
,)!B!N3;/)�s1I/a/\�"!N,)!-AB*4/),o,`!BO5!NAN/)!B%�1YP"'`(QPR(+'`/\.9(Q3�(+W8Ts1+A�
C]Q')(+*"3"%E!lMQ!N3C/), q �}(�! 7 ABO5*4%"!S1I,o6U*4A2�Ts1+A�
C]Q')(+*"3"%�1I,�PR(Q,`,).9T"O5!�1>%".�1I]Q(Q3s1+O{AB*4/ J 1+,�1+P"P"O9.5!B% q �n.9]Q*"')! z q G :ZT = ,)�"( J ,u/\�"!$P"')(+PR(Q,`!B%^AB*4/.53-/)�".5,$A_1I,)! q � �"!t%4.�1+]Q(+3s1+O AB*4/<WZ(Q'$!_1+A2� A �-� J 1+,8AB1+O5AN*"O�1I/)!B%-*",).93"]bAB1+O5.9T"'\1I/).5(Q3m%s1[/21^WZ'`(Q6
,)(Q*"'`AB!N,t'\1I3"]Q.534]L.93�,h/\'`!B3"]+/)��WZ'`(Q6 � q z 6 � �S/)(�� � � q � �"!o%".�1I]Q(Q3s1+OnAB*4/ J 1I,d/)�"!B3�1+P"P"O9.5!B%/\(o/)�"!t%"1I/21 F ')!N,)*"O0/\.93"]b.93S1bP4,)%SM+!B'),`*",>1+O9P"�s1oP4O5(+/$,).96o.9O�1+'X/)(o/)�s1I/<,)�"( J 3�.53 �n.5]+*"')! z q G : A =lq
� / J 1I,X/\�"!N3LPw(Q,`,).5T4O5!8/)(~,)!BO9!BAl/ /\�"!�,`.5]Q3s1IOR'`!B]Q.9(Q3�*",).93"]a1U')!NAN/\1+3"]Q*"O51+'xTw( 7 J .0/\�"(Q*{/ .53"ANO5*"%4.53"]1+3c#�Ts1+A�
C]Q'`(Q*"3"%", q� �4!$]+'\1+%".9!B3c/�(+Ww/\�4! %".�1+]+(Q3s1+O&AB*4/�*",`!B%^.53U/)�"!�1+3s1+O0#&,).5,n%".�,R!B'`!B%~WZ(Q'�!_1IA2�^(IWR/)�"! 
 A �L� ,*",)!N%�(+3r/\�"!U,h#&,`/\!N6 F 1I,8/\�"!l#r(QPw!B')1I/\!N%Y1I/�%"..,�!N')!N3C/K�".5]Q�-MQ(QO0/21+]Q!N, q �K3"O9#m/)�"! A �-�	M+(QO9/\1+]Q!
1%,�!NAN/)!B%m/\�"!>]Q')1+%".5!N3c/�(+W /)�"!d1+O5P4�s1 � �>�@MQ!B'`,)*",$P",`%-P"O9(+/$1+3"% F P"')(?M&.5%4!B%m/\�s1I/�/)�"! A �-� ( �')!B6o1+.93"!B%U,h/21+T4O5! F /)�"! AB*{/ J (Q*4O5%a1+O9,)(�')!N6b1I.53U,h/21+T"O9! 1+,�1KWZ*"34AN/\.9(Q3~(+W /\.96o! q � �4!G(<.5]+� � (QO9/\1+]Q!: ( ��= (+Wu!B1+A2� A �-� J 1+,�A2�4!BA�
+!N%�1I3"%�')!NAB(Q'`%"!B%�Tw!NWZ(Q'`!U!_1IA2��AB(Q*"3c/)!B'�')*43r/\(&( 
mP"O�1+AN! q �K3"O0#(Q3"!aA2�s1+3"]+!o.93
( � J 1+,>3"(I/\!B%�%"*"'`.53"]m/\�4! � � ��P"�"1+,)!^1+3"%�.9/ J 1+,>/\')1+AB!N%�/)(m/)�"!aW 1+.5O9*"')!U(IW1^'`!B,).9,`/)(Q'�.53m/\�"!>Ts1+,`!t(+Wn1 A �-� q � �".9,<T"1+,)! J 1I,<'`!BP"O51+AB!N%r1+3"% F ,)*"T",`! �C*"!N3C/)O9# F 3"(^A2�s1+3"]Q!d.53
( � J 1I,$34(+/\!N% q� �4!~]Q'\1+%4.5!B3c/�(IW�/\�"!~%".51+]Q(Q3"1+O AN*4/ J 1+,�,)!l/�WZ(Q'K!B1+A2� A �L��1+34%Y1+P"P"O9.5!B%-/\(m1+O9O AN(Q*"3c/\!N'
%s1I/21r�sO9!B, q � W¤/\!N'^AN*4/)/).53"]Y!B1+A2�;�sO9! F /\�"!m%s1[/21 J !N')!-1+3s1+O0#&,)!B%�*",`.53"]�/\�4!-P"'`(Q]Q')1+6o, J ').9/`/\!N3
TC#;� 1+P"O5.93 F �-A��>'`!B]Q(Q'b1+3"% ��1+. q k !B,`*"O9/),bWZ')(Q6 Tw(+/\�;/\�"!r34! J %".�1+]+(Q3s1+O�6^!N/\�4({%@1I3"%�/\�"!
P"')!lM{.9(Q*",�6o!l/\�"(&% J !B')!�AN(Q6^Ps1+')!N%�1+3"%oWZ(Q*"3"%b/)(~1+]Q'`!B!�1[/�/)�"!K(Q3"!8,).5]+6b1>O5!lMQ!BO q � �"!�%".51+]Q(Q3"1+O6o!l/\�"(&%��s1+%�,)!lMQ!B')1+O�1+%4MI1+3c/\1+]Q!B,a(?MQ!N'~/\�"!m(QO9%�6o!l/\�"(&% / .0/~P"')(&%"*"AN!B%�')!N,)*"O0/\, J .9/)��,)6o1+O5O9!B'
�"/$*"3"AB!N'`/\1+.53c/\.9!B,<1+3"%L.9/�!N3",)*"'`!B%r34(bTs1+A�
C]Q'`(Q*"3"%4, J !B'`!t.534ABO5*4%"!B%L.53m/\�"!>,`.5]Q3s1IO 1+3s1+O0#{,`.5, q �s(Q'/\�"!N,)!d')!_1I,)(Q3", F .9/ J 1+,�%"!BAN.5%"!N%-/)(^*4,)!�/\�".9,�%".�1+]+(Q3s1+OR6o!l/\�"(&%�WZ(Q'�1+O5O � � �	P"�s1+,`!V1I,),\1_#&, q�K3"AN!U]Q!N3&*4.53"!UTw!N/\1[� 1IO5P"�s1^AB(Q.93"AB.9%"!B34AB!B,8�s1+%�Tw!B!B3�,`!BO9!BAN/)!B%Y.53L/\�"!t%s1I/21 F /\�4!t�"/K/)(b/\�"!
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%s1I/21>*",`.53"]d/\.56^! ,)Pw!BAl/\')1 J 1+,x6o1+%"! q � �"!</)(+/21IOsTR!l/21[�j1+O5P"�"1>AN(Q.534AB.5%4!B3"AN!<')1I/\! J 1I,�%"!l/\!N')6^.53"!N%TC#>/)�"!�AN(Q3c/\'`.5T"*4/).5(Q3d(+W"1+O5Oc')1+%".5(+3&*4ABO5.9%"!B, .93d/)�"!�%4!BA_1_#VA2�s1+.93 q � �4!x.534.9/\.51+O+AN(Q.534AB.5%4!B3"AN!�')1I/\! J 1I,%"(Q6^.53s1I/)!B%VTC#>/)�"!K��� q | �4(Q*"'n�"1+O9WsO9.9WZ!u(+W D)� D A T F+J �4.5A2�~T"*".9O9/}*"PU/)(K186o1 7 .56U*46 1+P"P"'`( 7 .96b1I/)!BO0#G7& �"(Q*4'),>1IW¤/)!B'8AN(Q*"3c/\.93"]�Tw!B]c1+3 q � �4!UAB(Q.93"AB.9%"!B34AB!~'\1[/\!t/)�"!B3�%"!NA_1_#Q!N%�1[/>1�'\1I/)!t%"!l/\!N')6^.53"!N%TC#�/)�"! G q |Q| %s1_#��s1+O9W8O5.0WZ!L(IW DGDfelk 1 q � /b.9,o.96oPw(Q'`/\1+3c/a/\(�3"(+/\!L/\�s1[/b� � F k 1�1I3"% A T J !B'`!1+O5O ! $^AB.5!N3c/\O9#r! 7 /\')1+AN/)!B%�WZ'`(Q6�/\�4!o*"34%"!B'`]Q')(Q*43"% J 1I/\!N'V,h#&,`/\!N6o,V1+3"%Y/\�4!oP"'`!B,`!B3"AN!b(+Wx� ��.53
/\�"!�AN(Q*"3c/\.93"]�,\1+6^P"O9!SAB(+*"O5%@�s1_M+!�.93 ¡ *"!N3"AB!N%@/\�"!Y1+6^(Q*"3c/�(IW k 1�.934WZ!B'`')!B%@WZ'`(Q6 /)�"!�%s1I/\1 q� (+'`/\*43s1I/\!NO9# F M+!B'`#�O5.9/`/\O9!<� � J 1+, !BO9*4/\!N%�WZ')(Q6 /\�"!K�"O9/\!N'X1+34%L(+3"O9# K�- (+W � �m! 7 /\')1+AN/)!B%LTC#o/\�"!
(<� . ���sO0/\!B'`, J 1I,�P4')!B,`!B3c/�.53~/\�"!X�"3s1+O",)1+6oP4O5!�1+3"%~/)�".5, J 1+,�1+ABAN(Q*"3c/\!N%^WZ(+'�.53U/\�4!X/\.56^!x�"/`/\.93"] q�n.5]Q*4')! z q y ,)�"( J ,K1~/j#&P".5AB1+O��"/�/\(o1+,`,\1_#m%s1I/\1 q � �4!d�"/$'`!B,)*4O9/\,�WZ(Q' D)� D A Tr1I3"% D)� D	� .�.53 �n.5]+*"')!z q yKJ !B'`!<,`.5]Q34.9�sAB1+3c/\O9#V]Q'`!_1I/)!B' J �"!N3oAN(Q6oP"1+')!N% J .0/\�~/\�4!X�"/)/)!B%^'\1I/)! (+W DGDfelk 1 q � �".5,�,`*"]Q]Q!N,`/\!N%/\�s1I/$/\�4!B')! J 1I,�1oPw(Q,),`.5T"O9!>%".5,`! �C*".5O9.5T"'`.5*"6�.53m/\�"!VA2�s1+.53S1+3"%S/)�"!t,)1+6^!VTw!B�s1_M&.5(+*"' J 1+,K34(+/\!N%
.53r/\�4!~Ts1+A�
C]Q')(+*"3"%�,\1+6^P"O5!N, q � �4.5, J 1+,>! 7 P"O�1I.53"!N%�Tc#S.53"]Q'`!B,`,d(IW�')1+%"(Q3Y%s1I*"]Q�c/\!N'),�WZ')(Q6�/\�"!
1+.5'X.93c/\(~/\�"!>,)1+6oP4O5!�%"*"'`.53"]~/)�"!>!BO5*{/\.5(+3-1I3"%m,)!BAN(Q3"%s1I'`#mAB(+3"AB!N3C/)'\1I/).5(Q3L,`/\1+]Q!N, q � �".5,�')!N,)*"O0/\!N%.53-1+3S1I%"%".9/).5(Q3"1+O�,)(+*"')AN!t(+W D)� D A TS1+3"%L/\�C*", D)� D	� . q � 3S.93"AB'`!_1+,`!V.93L/)�"!V1+6o(+*"3c/<(IW D)� D A Tr1+34%
D)� D	� . P4')!B,`!B3c/�.93r1+,`,\1_#S,)1+6^P"O5!N, J 1+,<WZ(Q*43"%SWZ(QO9O5( J .53"]~/)�"!U6^( M+!t(+Wn/\�"!VA2�"!B6^.5,h/\'`#-O�1ITL/)(b/\�"!3"! J ,`*"'`W 1IAB!bT4*".5O9%".53"]m(Q3�,).0/\! q � �"!b34! J ,`*"'`W 1+AN!bT"*4.5O5%4.53"] J 1+,tAN(Q3",h/\')*4AN/\!N%�WZ')(+6�AB(Q3"AN')!l/\! F
J �".5A2��.5, 
C3"( J 3�/\(-!B6o1+3s1I/)! DGD�� k 3�1+3"%Y/\�C*", D)� D'A T q � ,dTw(+/\��.5,)(I/\(QPw!B,>(&ABAB*4'dTw!BO9( J DGDfe k 11+3"% J !N')!~�"/`/\!B%�WZ(Q' F /\�4!~!BO5!lMI1I/\!N%�O9!NM+!BO5, J !B'`!a3"(+/�(+W�AN(Q3"AB!N')3�1+3"%Y%".9%�3"(+/d1%,R!BAl/�/\�"!U�"/`/\!N%M+1IO5*"!d(+W DGDfelk 1 q � ,),\1_#r1+3"%rTs1IA�
&]+')(Q*"34%�,)1+6^P"O5!N, J !B')!tAB(Q*"3c/)!B%�WZ(Q' K �2���^%s1_#&,K/\(�%"!l/\!N')6^.53"!1+3c#bAN(Q3c/\').9T"*4/).5(Q3^WZ')(Q6 DGD F � � F 1+,X.9/ J (Q*"O5%b]Q.9M+!K1tAN(Q3",`/\1+3c/ 3"(Q3&�?CB!N')(UT"1+A�
C]Q')(Q*43"% q �s(QO5O9( J .93"]/\�"!^.53".0/\.51+OnAN(Q*"3c/\.93"]-Pw!B'`.5(&%�(IW K �\���L%"1?#&, F /\�4!b,\1I6oP"O9!B, J !B')!oO5!lW¤/dWZ(+'d*4P�/\(L/ J ( J !N!�
C,~1+34%
J !N')!>/\�"!N3-'`!l�jAN(Q*"3c/\!N%LWZ(+'<1I3"(+/\�4!B' J !B!�
�/)(^%4!N/\!N')6^.53"!K/)�"! DGD F � �-T"1+A�
C]Q')(Q*43"%r1+ANAB*"')1I/\!NO9# q

� 6o1 7 .56t*"6vO5. 
I!BO9.5�"(&({%L�"/>(+W�/\.96o!V,)Pw!BAN/)'\1�WZ(Q'8/)�"!B,`!^')1+%".9(Q.5,`(+/\(QPw!B, J 1I,d6o1+%"!U/)(�%"!l�/\!B'`6o.93"!>/\�"!t1+6o(+*"3c/8(+W k 1bP4')!B,`!B3c/�.93-/\�4!t,\1I6oP"O9! q � �"!t6o1 �`(Q'`.9/j#m(+W .534WZ(Q'`6b1[/\.5(+3L.93-/)�"!V�"/J 1+,�/\1�
+!N3oWZ')(+6 /\�4!��"'),`/ y 
��"(+*"'),u(+WRAB(Q*43C/)!B'u%s1I/\1V1I3"% F .9Ww/\�4!$,h#&,`/\!N6 W 1+.5O9!B%~(Q'�AN(Q*"3c/\.93"] J 1I,.53c/\!N')')*4P4/\!N%o%"*4').534]K/\�".9,�Pw!B'`.5(&% F /)�"!$1+,),)1?#UAB(Q*"O9%a�s1_MQ!$TR!N!B3^O5(Q,h/ q � �4!<')1I/\! (+W DGDfelk 1>(+T4/21+.93"!B%WZ')(Q6�/\�"!��"/ J 1+,�*",)!N%S.53�/)�"!d1+3s1+O0#{,`.5, q

*,+�-/.10�243527698��L6�� C�-'>4-

� �"!X'\1[/\!X(+W J 1I/)!B' ¡ ( J .534]8/\�"'`(Q*"]Q�U/)�"!XAN(QO5*"6^3", %"*"').93"]8/)�"!�1+,),)1_# J 1+, ')!NAB(Q'`%"!B%a!B1+A2�a,)!BAN(Q3"% q� (YA_1IO5AB*4O�1I/)!b/\�"!�6o1+,`,~(+W J 1I/)!B'aP"')(&AB!N,),`!B% F /\�"!m1_MQ!N'\1+]+! ¡ ( J '\1I/)! J 1I,^6t*"O9/).5P"O9.5!B%�Tc#�/\�"!%"*"'\1[/\.5(+3�(+W</)�"!L1+,),)1_# q � �"! ¡ ( J 1+3"1+O9#&,).9,UA_1IO5AB*4O�1I/)!B%�/\�"!L1+6^(Q*"3c/~(IW DGDfelk 1r/\�s1I/a%4!BA_1_#+!B%
J �".5O9,`/X/)�"!d1+,),)1?#b/\(&( 
bP"O51+AB! q � �".5, %4!BA_1_#�W 1+Al/\(Q' J 1+,�3"(+3{�j3"!N]QO5.9]Q.5T4O5!<1+,X/\�"!>�s1IO9W}O5.0WZ!8(+W DGDfelk 1J 1+, G q |Q| %s1_#&, q
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�n.5]Q*4')! z q y / � �"!b�"/`/\.93"]S(+Wx/\')*4!�TR!l/21[�j1+O5P4�s1LAN(Q.534AB.5%4!B3"AN!B,UT".93"3"!N%�PR!N't�"(+*"'dWZ(+'�� B � KQz WZ(Q'� ��A2�s1+.53�1IAN/\.0M&.9/j# q k !B%�T".93",U.93"%".5AB1I/\! J �"!B3�3"! J '`*"3", J !B'`!L,h/21+'h/\!N%�1+3"%�/\�"!N,)!�T".93",U�s1_M+!TR!N!B3�! 7 ABO9*"%"!B%YWZ')(+6�/\�4!a�4/ q � �"! 7 1 7 .9,�,)�"( J ,>/\.96o!U,`.53"AN!a,`/21I'`/>(+W�AB(Q*43C/).53"] q � �"!aAB!N3C/)'\1+O! 7 PR(+3"!B3c/\.51+O�:ZT"O�1IA�
bO5.93"! = .5,�/\�"!�'`!B,)*4O9/\,XWZ'`(Q6 /\�"!K�"/ 1+3"%�/\�4!�(+/\�"!N'X! 7 Pw(Q3"!N3C/).�1+O9,�1+')!t��,).5]+6b1,`/21[/\.5,h/\.9A_1+OR!B')'`(Q'), q

� 3�� @ :;69A A @�: > 356=+�2

��34AB! /\�"!�%"!NA_1_#aW 1+AN/)(Q'��s1+%^Tw!B!B3^A_1IO5AB*4O�1I/)!B% F /).56^!XAB(Q'`')!NAN/\.9(Q3",u�s1+%a/\(dTw!�1+P"P"O9.5!B%~/)(>/)�"!$%s1I/21/\(d1+ABAN(Q*"3c/�WZ(Q' DGDfelk 1�%"!NA_1_#^TR!l/ J !N!B3b/)�"!�!B3"%o(+W�! 7 /\'\1IAN/\.9(Q3o1+3"%^TR!N]Q.53"34.53"]>(+WRAB(Q*43C/).53"] q � �".5,J 1+, ,`P"O5.0/X.93C/)(t/ J (a/).56^!<.93c/\!B'hMI1+O5, �{/\.96o!<TR!l/ J !N!B3L!B3"%m(+W}! 7 /)'\1+Al/\.9(Q3m1+3"%�,h/21+'h/ (+W !BO9*4/\.9(Q3�1+34%/\�"! /\.96o! Tw!N/ J !B!N3�,`/\1+'`/�(+WR!BO9*4/\.9(Q3^1+3"%^,`/\1+'`/�(+W�AB(Q*"3c/).53"] q � J (d/\.96o! Pw!B'`.5(&%", J !N')!<*",)!N%b,).93"AB!1�,)6o1+O5On1+6o(+*"3c/>(+W k 1�!B3c/)!B')!N%�/)�"!a,\1+6^P"O9!tWZ')(Q6v/\�4!^! �C*".5P"6^!B3c/d1+34%�'`!_1+]+!B3c/\,>*",`!B%�.93r/\�"!
!BO5*{/\.5(+3r1+3"%S,)!BAN(Q3"%s1I'`#rAN(Q3"AN!B3c/\')1I/\.9(Q3�,`/\1+]Q!B, q � �".5,8Ts1+A�
C]Q')(+*"3"%�.5,8%".5,`AB*",`,)!B%Y.93 � *"T",`!BAl/\.5(+3z q y q & q

�K3"AN!a1+O5O (+Wu/)�"!UAB(+*"3c/\.534] F ¡ ( J 1+3"%r/).56^!t.53{WZ(Q')6o1I/\.9(Q3 J 1+, 
C3"( J 3 F /)�"!UAN(Q3"AB!N3c/\'\1[/\.5(+3(+W DGDfe k 1~6o!B1+,)*4')!B%LTc#�/\�"!d1+,`,\1_#�AN(Q*"O5%mTw!>A_1+O9AB*"O51I/\!N% q
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� �"!X! �C*".9P"6^!B3c/u1+3"%t')!_1I]Q!B3c/\,�*4,)!B%a.937(<� .��@1+,),)1?#&,�6o1_#t�s1_M+!XAB(Q3c/)').5T4*4/\!N% k 1</)(8/\�4!X,\1+6^P"O9! q� (d6o!B1+,)*4')!�/\�".9,�AN(Q3c/\'`.5T"*4/).5(Q3^1>Ts1+A�
C]Q'`(Q*"3"%�6^!_1I,)*"'`!B6^!B3c/ J 1+,�6b1I%"! WZ(Q'u!NMQ!N'`#o1+,`,\1_# q �K3"AB!
(<� . ���s1+%�Tw!B!N3�%"!BPw(Q,).0/\!N%�(+3C/)(r/\�"!��"O9/\!N'), F .0/ J 1+,a')!N6o(?MQ!N%�TC#�!BO9*4/\.9(Q3 q � �"!�!BO9*s1I/)! J 1I,AB(Q3"AN!B3c/\')1I/\!N%Y1+3"%L/\�"!d')!N,)*"O0/21+3c/K,`(QO5*{/\.5(+3LAN(Q*"3c/\!N% F .93r1^6b1+343"!B'�.5%4!B3c/\.9A_1+O�/\(b1+3r1I,),\1_# q � �4!�sO9/)!B'), J !B'`!-ANO5!_1I3"!B%;1+3"%I(<� .�� J 1+,o'`!l�fO5(c1+%4!B%�(Q3c/\(Y/\�"!N6 q � �"!mTs1IA�
&]+')(Q*"34%E,\1I6oP"O9! J 1I,AB(Q*"3c/)!B%�WZ(Q'��?�2���^%s1_#{,�Tw!NWZ(+')!t/)�"!~1+,`,\1_#S/)({( 
mP"O51+AB! q � �"!UAN(Q3c/\').9T"*4/).5(Q3 J 1+,K34(Q3{�j34!B]QO9.5]Q.9T"O5! FT"*4/$,)6o1+O5ORAB(Q6^Ps1+'`!B% J .9/)��/\�"!>(QT",`!B'hMQ!B%r1+,),)1?#m,`.5]Q3"1+O q

� %4!B3c/\.9A_1+O�6o!l/\�"(&%", J !B'`!�*",)!N%�/\(rP4')(&AB!B,`, ��� � : k � � = 1+34% (�� � :(� B � = 1+,`,\1_#&, F T"*4// J (Y%"..,�!N')!B3c/a!NO5*4/).5(Q3�'`.5]Q, J !N')!m*",)!N% q � J (�'`.5]Q, J !N')!m*",)!N%�/)(Y1_MQ(Q.9%�AN')(Q,`,aAB(Q3c/21I6o.93s1I/\.9(Q3TR!l/ J !N!B3��"!B1?MC#S1+3"%rO9.5]Q�c/ J 1I/\!N'K1+,`,\1_#&, q � �"! A � p!A (�� � J 1I,�1+P"P"'`( 7 .96b1[/\!BO0#����~/\.96o!N,<O9!B,),P"*"')!mAN(Q6oP"1+')!N% J .0/\��/\�4! ����� q�� 3E1+%4%".9/).5(Q3 F / J (�!NO5*4/).5(Q3�'`.5]Q,U1+O5O9( J !B%�6^(Q')!m1I,),\1_#&,a/\(YTR!PR!N'`WZ(Q'`6o!N%L%4*"').93"]a!_1+A2�LP"�s1+,`!V(IW /)�"!>! 7 PR!N').96o!N3C/ q
� (+/\��'`.5]Q, J !N')!�AN(Q3",`/)')*"Al/\!N%LWZ'`(Q6 *"O9/)'\1tP"*4')!KPw(QO9#&P"'`(QPc#&O5!B34!�1+3"% J !B'`!�Ts1+,)!N%�*"Pw(Q3�/\�"!,\1+6^!8%"!N,).9]Q3 q (<( J !NM+!B' F /)�"! ��� � !BO9*4/\.9(Q3b'`.5]U*",`!B%L1U%".51+P"�"')1+]Q6 P"*"6^P�1+3"%�/)�"! (�� � !NO5*4/).5(Q3

').5]�*4,)!B%;1�6o!NA2�s1+3".9A_1+OxP"*"6^P q � �"!m%".�1IP"�"'\1I]Q6 P4*"6oP�.53�/)�"! ��� ��'`.5]�!N3",)*"'`!B%�/\�s1I/^1IAB.5%
*",)!N%r.53m!BO9*4/\.9(Q3-1+3"%L(+/\�"!N'81I,),)(&AB.51I/\!N%-P4')(&AB!B,`,)!N,K(Q3-/)�"!d').5]a%".9%-34(+/$AB(Q6^!V.93c/\(aAB(Q3c/\1+AN/ J .9/\�1+3c#Y6o!NA2�s1+3".9A_1+OuPs1+'h/\, F J �".9A2� J (+*"O5%��s1_MQ!bTw!B!N3�1-Pw(Q,`,).5T4O5!a,)(Q*4')AB!o(+W AN(Q3c/21+6^.53s1[/\.5(+3 q � �4!6o!NA2�s1+3".9A_1+O�P"*46oP�*",)!N%�(Q3Y/\�"! (�� ��'`.5]L�s1+%�P"O�1+,h/\.9A~AB(c1I/)!B%�6o!l/21+O�Ps1I'`/\, J �".9A2��A_1+6^!a.53c/\(AB(Q3c/21IAN/ J .9/)�m/)�"!d1+AB.9% q � , /)�"!B,`! J !B'`!VP"O51+,`/).5AKAN(?MQ!B'`!B% F /\�4!V1IAB.5%m,`�"(Q*"O9%L34(+/$�s1_MQ!dAB(Q6^!�.53c/\(AB(Q3c/21IAN/ J .9/)�-1I3C#�,).5]+3".9�sAB1+3c/�,)(Q*4')AB!d(+Wn1+AN/).9M&.9/j# q

�L!_1+,`*"')!N%UTs1+A�
C]Q'`(Q*"3"%UO9!NM+!BO5, J !B')!�WZ(Q*"3"%d/\($TR!uMQ!N'`#V,`/\1+T"O5!�WZ(Q' � � �EP"�s1+,`! ��� �;1+,),)1?#&, �/j#{P4.5A_1IO5O9# � q G+G �$AN(Q*"3c/\,nPR!N'n�"(Q*4' (+W
��� elk 1 q � �".9, J 1+,n3"(I/ WZ(Q*43"%t/\(<TR!�/\�"!�A_1I,)!xWZ(Q'L(�����1+,),)1?#&, q�K*"').93"]�/\�"! � � ��P"�s1+,`! F T"1+A�
C]Q')(Q*43"%",U6^!_1+,`*"')!N%�WZ(Q'd1+,`,\1_#&,t*",`.53"]m/\�4! (�� ��').9] ¡ *"AN/)*s1I/\!N%

1+3"%@.53�1�WZ! J ! 7 /\'`!B6^!rA_1+,`!B, F P"'`({%"*4AB!B% Ts1IA�
&]+')(Q*"34%�,)1+6^P"O5!N,b/\�s1[/ J !N')!�]Q'`!_1I/)!B'b/)�s1+3 (Q'! �C*s1+Ox/)(S/\�4!m1+AN/).9M&.9/j#�')!NAB(Q'`%"!B%�Tc#�/)�"!�1+,`,\1_#&, q � �"!�')!N,)*"O0/\,U(+W�/)�"!B,`!m1+,),)1?#&,^1+'`!�,)�"( J 3�.53�n.5]Q*4')! z q z{F J �"!B'`!b.9/>AB1+3�Tw!^,)!B!N3�/)�s1I/d/\�"!^6b1 �`(Q').0/j#r(+WX1+,),)1?#�'`!B,)*4O9/\, J !B')!^AB(+3",).9,`/\!N3c/ q � ,/\�"!KAN(Q3"AN!B3c/\')1I/\.9(Q3�1+3"%�AN(Q*"3c/\.93"]~,`/\1+]Q!N, J !N')!�.9%"!B3c/\.9A_1+O WZ(Q'K� B � 1+3"% k � � F /\�"!KAB1+*",`!�(+W�/\�"!P"')(QT4O5!B6 J 1I,$/)�"!B'`!NWZ(Q'`!>/)�"!>!BO9*4/\.9(Q3�').9] q� 3C*"6UTw!B'>(+W�P"'`({AN!B%"*"'`!B, J !N')!^.56^P"O5!N6o!N3c/\!B%�.93�1+3�1[/)/\!N6oP{/�/\(mAB(Q3c/)')(QO /)�"!a').5]mTs1IA�
c�]Q')(Q*43"% q � �"!B,`!a.53"ANO5*"%"!N%�')!NP"O�1+AN.53"]b,)!NM+!B')1+O P"*"6^P�Ps1+'h/\, F 1�P"')!��j%"!NPR(Q,`.9/).5(Q3�1IAB.5%S').534,)!~1+34%�1P"')!��j%"!NPR(Q,`.9/).5(Q3
(<� .���'`.53",`! q � (Q34!b(+WX/)�"!B,`!�,)(+O9MQ!N%�/\�"!oP"')(+T"O5!N6 1I3"% F .93 � !NP4/\!N6UTR!N' & � � |4F.9/ J 1+,t%"!NAB.9%"!B%�/\(SPw!B'hWZ(Q')6 1+O5O�� B � %"!NPR(Q,`.9/).5(Q3",d1+34%�!BO9*4/\.9(Q3",�*",`.53"]L/\�"! ��� ��'`.5] q � O9Ou1+,h�,\1_#&,<1[W¤/\!B'xT"*4/ 3"(I/ .53"ANO5*"%4.53"] � B � � &VJ !B'`!dPw!B'hWZ(Q')6^!B%�*4,).534]U/\�"! ����� '`.5]a1+3"%�/)�"!�6^!_1+,`*"')!N%
Ts1+A�
C]Q')(+*"3"%�WZ(Q'U/\�"!N,)!L1+,`,\1_#&, J 1+,~WZ(Q*"3"%�/)(�Tw!�MQ!N'`#�,h/21+T"O9!m1+3"%�.53�1I]Q')!N!B6^!B3c/ J .9/\��/)�"(Q,)!6o!B1+,)*"'`!B%mWZ(Q' ��� �	1+,),)1?#&, q� �4!K6b1 �`(Q').0/j#a(+W A � p@A 1+,),)1_#{, .93o/)�"! � � ��P4�s1+,)! J !N')!�Pw!B'`WZ(+')6^!B%b*4,).534]t/\�"!�(�� ��').9] q
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Assay

Background

�n.5]Q*4')! z q z / � � ��P"�s1+,`! (<� . ��1+,`,\1_#�'`!B,`*"O9/),tWZ(Q'V/)�"! A � p!A ')!N]Q.5(+3 q � �"!�'`.5]ST"1+A�
C]Q')(Q*43"%¡ *"AN/)*s1I/).5(Q3",��s1_MQ!K34(+/xTw!B!N3�.53"ANO5*"%4!B%b.93o/)�"!K!B'`')(Q'�Ts1+'`, q � �"!N')!K.9,�34(~1+%"%".0/\.9(Q3s1+Os!N')')(+'�WZ(Q'u/\�"!O�1+,h/ z Pw(Q.93C/),�1+, /\�"(+,)!d1+,),)1_#{, J !B')!dPw!B'`WZ(+')6^!B%m*",).93"]a/\�"! ��� � ').5] q

��M+!B3U/)�"(Q*"]Q�V/\�"!�')!B,`*"O9/), J !B'`!X.53t1+]Q')!N!B6^!B3c/ J .0/\�V!_1+A2�U(I/\�"!N' F ,`!B! �n.9]Q*"'`! z q z{F /\�"!�*"3"AN!B'`/\1+.53c/j#1+,),`({AN.�1I/)!B% J .9/)�-1~MI1+').51+T"O9!KTs1+A�
C]Q'`(Q*"3"%L�s1+%m/\(aTw!V1IABAB(+*"3c/\!B%LWZ(Q' .53�/)�"!��s3s1+O�'`!B,`*"O9/), q
����� � � � � � � ��� ��&������ � ��� � � � ������&���� �9& � ������� ����� ����
 %

� �"! 6o!B1+,)*4')!B%aTs1IA�
&]+')(Q*"34%",�WZ(+')(�� ��1+,),)1_#{, J !B'`!�WZ(+*"3"%U/\(�MI1+'h#t,`.5]Q3".0�sA_1I3C/)O9# F+J .9/)�~(QT",)!N'`M+!B%'\1I/)!B,8(IW �
H
�+��� 
 � H � � �^ABP"�Y1+34%�� H | �Q� 
 � H � z �tABP"�rWZ(Q'$/\�"!V6b1 7 .96U*"6v1+34%�6o.93".56U*46�AB(Q*43C/

'\1I/)!B,X'`!B,)Pw!BAl/\.0MQ!BO0# q � 3�,)(+6o!KAB1+,)!N, /\�"!K�4.5]Q��T"1+A�
C]Q')(Q*43"%m')!B,`*"O9/)!B%m.53�1U3"!B]c1[/\.9M+!a: *43"P"�c#&,).5AB1+O =1+,),)1?#U')!B,`*"O9/ q � / J 1+,�/)�"(Q*"]+�C/�/)�s1I/u.93a/)�"!B,`!<AB1+,)!N, F /\�4!�(�� ��!NO5*4/).5(Q3~'`.5]�Ts1+A�
C]Q'`(Q*"3"% J 1+,�(?M+!B'h�!B,`/).56o1I/\!N% FsJ �".5A2� J (Q*4O5%S�"1?M+!U')!N,)*"O0/\!N%r.53m/\�"!t1+,),)1_#-AN(Q3"AN!B3c/\')1I/\.9(Q3",8Tw!B.93"]b*43"%"!B'`!B,h/\.56o1I/)!B% q� �"!U! ,R!BAl/�(+W MI1+'h#&.53"]�'`.5]^Ts1+A�
C]Q'`(Q*"3"%",��"1+%S/\(bTR!t1+ABAN(Q*"3c/\!N%YWZ(+'<.93S/\�"! � B � '`!B,)*4O9/\,<*"Pr/\(
1+3"%r.93"ABO9*"%".534] � B � � & q � / J 1+,K%"!NAB.9%"!B%r/)�s1I/$/\�"! ¡ *"AN/)*s1I/\.9(Q3",<.53S'`.5]^Ts1+A�
C]Q'`(Q*"3"%�,`�"(Q*"O9%rTR!/\')!B1I/\!N%S1I,<1I3L*43"AB!N'`/21I.53c/j#L1+,X/\�4!B')! J 1+,�3"(o(+TCM&.9(Q*",X/\.96o!�,h/\'`*"AN/)*"')!�/\(a/\�4!d%"1I/21 q� �4!8WZ(QO5O9( J .53"]>6^!N/\�4({% J 1+,X*4,)!B%�/)(~1+,`,).5]+3�1+3�*4P"PR!N' 1+3"%bO5( J !N'x*"34AB!B'h/21+.93c/j#b%"*4!8/\(V').5]
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Ts1+A�
C]Q')(+*"3"% ¡ *"AN/)*s1I/).5(Q3",
� q �X1+O5AN*"O�1[/\!x/)�"!�AB!B3c/)'\1+O"MI1+O9*"!XWZ(Q'�!_1IA2��1+,`,\1_#a*",).93"]�/\�"!�6^!_1+,`*"')!N%oT"1+A�
C]Q')(Q*43"%b1I3"%b1I,),\1_#MI1+O5*"!N, q
& q � ,`,).5]+3r/\�"!U*4P"PR!N'K,`#&,h/\!B6o1I/).5AU*"34AB!B'h/21+.93c/j#r%"*"!V/\(�Ts1+A�
C]Q'`(Q*"3"% ¡ *"AN/)*s1I/\.9(Q3",KTc#SA_1+O9AB*{�O�1I/).53"]$1834! J AB!N3C/)'\1+OCMI1+O5*4!�WZ(Q'}!_1+A2�a1I,),\1_#V*",).93"]</)�"!xO9( J !N,`/�(QT4,)!B'hMQ!N%^T"1+A�
C]Q')(Q*43"%~AB(Q*43C/'\1I/)!VWZ(Q'K1 A � p@A 1+,),)1?# q � �"!~,`#&,`/)!B6o1I/\.9AU!B'`')(Q'<.5,$/\�"!~%"..,�!N')!N3"AB!UTw!N/ J !B!N3�/)�".5,<AB!N3C/)'\1+OMI1+O5*"!>1I3"%�/\�s1I/$(QT{/21+.93"!B%�WZ')(+6�,`/)!BP�� q
G q � ,`,).5]+3�/\�"!KO9( J !N'X,`#&,`/)!B6o1I/\.9AK*"3"AN!B'h/21+.93C/j#bTc#�A_1IO5AB*4O�1I/).53"]t1U3"! J AB!N3C/)'\1+OwMI1+O5*"!<WZ(Q'x!B1+A2�1+,),)1_#�*4,).534]S/\�"!o�".5]+�"!B,h/t(QT4,)!B'hMQ!N% F P"�c#{,`.5AB1+O5O0#YPR(Q,`,).9T"O5!^Ts1+A�
C]Q'`(Q*"3"%�AN(Q*"3c/U')1I/\!aWZ(Q'U1

A � p@A 1+,`,\1_# q " A �c#&,).9A_1+O9O9#�Pw(Q,),`.5T"O9! $�6o!B1+3",a/\�"!-�".5]+�"!B,h/b'`!BAB(+')%"!N%ETs1+A�
C]Q'`(Q*"3"%;/\�s1I/')!l/\*"'`3"!B%b1>34(Q3{�j34!B]c1I/).9M+!<1I,),\1_#^')!N,)*"O0/ q � �"!<,h#&,`/\!N6b1[/\.5A$!B'`')(Q'�.9,�/\�"!�%"..,�!N')!B34AB!$TR!l/ J !N!B3/\�".9, AB!N3C/)'\1+O�MI1+O9*"!>1+3"%m/\�"1I/�(QT4/\1+.53"!N%�WZ')(Q6�,h/\!NP�� q
y q �x(Q6UT".93"!m/\�".9,^,h#&,`/\!N6b1[/\.5A-!B'`')(Q'^.53��&*"1+%"'\1[/\*"'`! J .9/)�;/)�"!-(I/\�"!N'b,`#&,h/\!B6o1I/).5A-1+3"%�,h/21[�/\.9,`/\.9A_1+O !B'`')(Q'`,t1+34%�*",`!^/)�"!aAB!N3C/)'\1+O�MI1+O9*"!~(QT4/\1+.53"!N%�WZ'`(Q6 �^1+,>/\�"!aAN(Q3"AB!N3c/\'\1[/\.5(+3�1+34%
1+,),`({AN.�1I/)!B%m*"3"AN!B'h/21+.93C/j#�WZ(+' !_1+A2�-1+,),)1_# q
� 1+T"O9! z q � ,)�"( J ,u/\�"! ,h#{,h/\!N6b1I/).5A !N')')(+'),u%"*"!X/)(d*43"AB!N'`/21I.53c/j#~.53U/)�"!�').9]�Ts1+A�
C]Q')(+*"3"% q � �4!AB!B3c/)'\1+O�M+1IO5*"!^(+W /\�4!�AB(Q34AB!B3c/)'\1I/).5(Q3�WZ(+'V/\�4!�1+,`,\1_#�*",`.53"]-/\�"!o6o!B1+,)*"'`!B%�Ts1IA�
&]+')(Q*"34%�.5,U1IO5,)(

]Q.9M+!B3 q � ,xAB1+3bTw!8,`!B!B3oWZ')(Q6 � 1+T"O9! z q � F /\�"!$Ts1+A�
C]Q'`(Q*"3"% ¡ *"AN/)*s1I/).5(Q3",x1+P"Pw!_1+'u/\(V�s1_MQ!<�s1+%�1I3! ,R!BAN/x(Q3 A � p!A 1+,`,\1_#&, q � �"!K(+T",)!N'`MQ!N%m%".�,R!B'`!B3"AN!B,X1I')!8.93"ABO9*"%"!N%�1+,X1I3�1+%"%4.9/\.9(Q3s1+Os,h#&,`/\!N6b1[/\.5A(Q3S/\�4!t�s3s1+OL(<� .�� 3&*46UTR!N'),�1I3"%Y1+')!t1+%"%"!N%�.53 �&*"1+%"'\1[/\*"'`!t/\(b/)�"!U(+/)�"!B'<,`#&,`/)!B6o1I/\.9AU!B'`')(Q'`, q� �".5,�O5!B1+%",�/\(d.53"AN')!B1+,)!N%�,`#&,`/)!B6o1I/\.9A�!B')'`(Q'),uWZ(Q'�1+O9O9(<� . � 1+,),)1?#&,�*"Po/)(U1+3"%^.534ABO5*4%".53"] � B � � & q�n.5]Q*4')! z q | ,)�4( J , 1XAB(+6oPs1I').5,`(Q3�Tw!N/ J !B!B3V')!N,)*"O0/\, J .9/)�>1+3"% J .9/)�"(Q*4/�/)�"!u1+%"%".0/\.9(Q3s1+O[,`#&,`/)!B6o1I/\.9A q� �".5,�O5!B1+%",�/\(d.53"AN')!B1+,)!N%�,`#&,`/)!B6o1I/\.9A�!B')'`(Q'),uWZ(Q'�1+O9O9(<� . � 1+,),)1?#&,�*"Po/)(U1+3"%^.534ABO5*4%".53"] � B � � & q
� �4!>�"3s1+O k 1a3C*"6tTR!N'�WZ(+'x/\�"! A � p!A .5,X(QT{/21+.93"!B%mTc#mAB(Q6tT".53".93"]t/)�"! (<� . �	1+3"% �-3 � 7')!B,`*"O9/), *",`.53"]8/)�"!X6^({%4!BO&%"!B,`AB').9TR!N%~.53mD � )IH q�� 3U/)�".5, 6o(&%"!NO F ]Q')!B1I/\!N' J !N.5]Q�c/ J .9O5OCTw!X]Q.9M+!B3U/)(8/\�"!O�1I/)!B' A � p@A 1+,`,\1_#&, F PR(Q,h/ � B � � &{FcJ �"!N')!$/\�"!N')! J !N')!834(VP"'`(QT"O9!B6^, J .0/\�a/\�"!$').9]VT"1+A�
C]Q')(Q*43"%", q

��M+!B3 J .9/\�4(Q*4/K/)�"!aTs1+A�
C]Q')(+*"3"%�AN(Q')'`!BAl/\.5(+3", F /)�"!^1%,�!NAN/)!B%
(<� . ��1+,),)1_#{,V1+]Q'`!B!N% J .0/\� �-3 � 7')!B,`*"O9/),L1I/m/\�"!�� q z /\( & ,`.5]Q6o1�O5!lMQ!NOV1I3"% J .0/\�@/\�4!�����������	�
 '`!B,`*"O9/),-1[/L/)�"!��Y,).5]+6b1�O5!lMQ!NO q� �"!U1+%4%".9/).5(Q3s1IO�Ts1+A�
C]Q'`(Q*"3"%r*43"AB!N'`/21I.53c/j# J 1+,<.53"ANO5*"%"!N%L/)(b! 7 P4O�1+.93S1^3&*46UTR!N'8(+W�1+,),)1?#&,$/\�s1I/')!N/)*"')34!B%^1KMQ!B'h#~O5( J MI1+O5*4! F ,`*"A2�b1I,�� B � z � F � B � | �$1+34% � B � | 
 q (<( J !NMQ!N' F /\�"! T"1+A�
C]Q')(Q*43"%P"')(QT4O5!B6 W 1+.9O5!N%�/)(�! 7 P"O51+.53 J �C##� B � zIy ')!l/\*"'`3"!B% 1�O5( J MI1+O5*4! J �".9A2� J 1I,b/\�"(+*"]Q�c/b/)(�TR!A_1+*",`!B%�Tc#�Pw({(Q'7(<� . ��%"!NPR(Q,`.9/).5(Q3 q � �"!�'`!B,`*"O9/),UWZ')(Q6 /\�".9,~1+,`,\1_# J !B')!m! 7 ANO5*"%4!B%�WZ')(Q6 /\�"!
�s3s1+O�3C*"6UTw!B' q
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� 1+6oP4O5!�3s1+6^! k !N]Q.5(Q3 �-!B1+,)*"'`!B%rAN(Q3"AN!B3c/\')1I/\.9(Q3 � 1IA�
&]+')(Q*"34%S*"3"AN!B'h/21+.93C/j#,h#{,h/\!N6b1I/).5A>!B'`')(Q'
� B � y & �X1_M&.9/j# | 
 � &{F � G7&
� B � ycG A � p!A &Iy � |4F �\� )
� B � yQy A � p!A � y � z{F � z
� B � yCz �X1_M&.9/j# � ) �)
 F � zQz
� B � yc| A � p!A �Q� � |4F � G
� B � y � A � p!A | � GQG4F � |
� B � y 
 �X1_M&.9/j# | � � y"F �\�Q�
� B � y7) A � p!A &�) � |4F � z
� B � z � �X1_M&.9/j# z'& �U�Q� F � z
� B � z � A � p!A � �U� y"F � �
� B � z'& A � p!A ��
 �U�Q� F � &
� B � z+G �X1_M&.9/j# G 
 � z{F �\� &
� B � zIy A � p!A � � � F � �
� B � z+| A � p!A � ) �U� z{F � y
� B � z � �X1_M&.9/j# y7) �U� G4F �\� G
� B � z 
 A � p!A &+G � z{F �\���
� B � | � �X1_M&.9/j# |+y � & � F � G7&
� B � | � A � p!A � �U� y"F � �
� B � |7& A � p!A � z � y"F � )
� B � |QG A � p!A &Qz �)
 F � y
� B � |+y A � p!A � y �U� )4F � |
� B � |cz A � p!A ��
 �U� G4F � �
� B � |Q| �X1_M&.9/j# ycG � )4F � ycG
� B � | � A � p!A � � � )4F � &
� B � | 
 A � p!A G � & � F � G
� B � � � A � p!A & � � y"F � |
� B � � & A � p!A ��� � |4F �\�

�n1+T4O5! z q � / �x!N3c/\'\1IO M+1IO5*"!N,K(+W�� ��AN(Q3"AN!B3c/\')1I/\.9(Q3�1+3"%�1+T",`(QO5*4/)!~,`#&,`/)!B6o1I/\.9A~!B'`')(Q'K%4*"!~/\(�*"3{�AB!B'h/21+.93c/j#S.93S/\�"!~'`.5]oTs1+A�
C]Q')(+*"3"%Y6o!B1+,)*4')!B6^!B3c/),KWZ(Q' A � p!A 1+3"%�AB1_M{.0/j# ($� . � 1+,),)1_#{,>.93S/\�"!
� � � P"�s1+,`! qu� 1+O5*"!N, ]Q.9M+!B3-1+')!>]Q� �s£I] (���������� � ��� q

� �4!�.53"ANO5*",`.5(Q3�(+W<1S,`#&,`/)!B6o1I/\.9A�!B'`')(Q't%"*"!�/\(S*"3"AB!N'`/\1+.53c/j#�.93�/\�4!�').5]-Ts1+A�
C]Q'`(Q*"3"%�.56~�
P"')(?MQ!N%�1+]Q'`!B!B6^!B3c/ J .0/\��/)�"! �-3 � 7 ')!N,)*"O0/\,t1+3"%�1+O9,)(S! 7 P"O�1+.93"!B%�1S3C*"6UTw!B'U(+W 1+3"(Q6o1+O5(+*",)O0#O5( J 1I,),\1_#m'`!B,)*4O9/\, F"J �".5A2� J !B')! 
C3"( J 3-/)(^�"1?M+!V*43"P"�c#&,).5AB1+O5O0#��".9]Q�mTs1+A�
C]Q'`(Q*"3"%", q
����� ��� 
�� � �/��� ��& � �
��� ��& � � � #

� �"!U1+T4.5O5.0/j#�(+W"($� . � /)(b')!N6o(?M+! k 1^WZ')(+6 J 1I/)!B'<A_1+3rTw!t6^!_1I,)*"'`!B%r%".9')!NAN/\O0#mTc#S1I3�1+,),)1_# q � 3!_1+A2� (�� � 1+,`,\1_# F / J (�AN(QO5*46o3", J !B'`!UAB(Q343"!BAl/\!B%�.93-,`!B'`.5!B, F /)�"!V�"'),`/<(+W J �4.5A2� J 1+,8'`!NWZ!N')')!N%S/\(
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�n.5]Q*4')! z q | / �x(Q6^Ps1+').9,)(Q3ETR!l/ J !N!B3�')!B,`*"O9/), J .9/)� 1+3"% J .9/)�"(Q*4/b/\�"!Y1+%4%".9/).5(Q3s1IO$T"1+A�
C]Q')(Q*43"%!B')'`(Q' q � �4!B')!^.5,�34(-1I%"%".9/).5(Q3"1+On!N')')(+'KWZ(Q'K/\�"!aO51+,`/ z Pw(Q.53c/\,d1+,K/)�"(Q,`!b1+,`,\1_#&, J !B'`!oPw!B'hWZ(Q')6^!B%*",).93"]~/\�"! ��� � ').5] q

1+, /\�"!�*"P4,`/\'`!_1+6�AB(QO9*"6o3a1I3"%~/\�"!�,)!NAB(Q34%b1+,�/)�"! %"( J 3",`/)')!B1+6 AB(QO9*"6^3 q �s(Q'u1 ��� �@! 7 /)'\1+Al/\.5(+3! $^AB.9!B3"Al#U1+,`,\1_# F / J (�,)!l/\,�(+W4/ J (�AN(QO5*"6^3", .53t,`!B'`.5!B, J !N')! *",`!B%~.53tPs1+'\1IO5O5!NO q � �"!��s'),h/�AB(QO9*"6^3t.53!_1+A2�d,)!l/ J 1+, '`!NWZ!B'`')!N%d/)(<1I,�/\�"!�*"P4,`/\'`!_1+6�AB(QO9*"6o3>1I3"%�/\�"!u,)!NAB(Q34%t1+,�/)�"!u%"( J 3",`/)')!B1+6�AB(+O5*"6^3 q� �"!>1+6^(Q*"3c/ (+W k 1t! 7 /\')1+AN/)!B%LTc#�!_1IA2�LAN(QO5*46o3 J 1+, 6^!_1+,`*"')!N%LTc#b!BO5*{/\.534]~1+3"%�AN(Q3"AB!N3c/\'\1[/\.534]!_1+A2�L,)!NPs1+'\1[/\!BO0# q � �"!>! 7 /)'\1+Al/\.5(+3-! $oAN.5!N3"AN# J 1+,�A_1+O9AB*"O51I/\!N%m*",).93"]~/\�"!�WZ(QO9O5( J .53"]t! 7 P"')!N,),`.5(Q3

������� E	��F � AN/).9M&.9/j#b(Q3L%"( J 3",`/)')!_1I6�AB(QO9*"6o3
� Al/\.0M{.0/j#�(Q3m*"P",h/\'`!_1+6�AN(QO5*"6^3 H : z q & =

� 3C*"6tTR!N'�(+W�! $^AB.9!B3"Al#�A2�"!BA�
C, J !N')!aA_1I')').9!B%�(Q*{/>.53S/)�"! ��� ��1I3"%�TR(I/\� (�� � ')!N]Q.5(Q34, q� J ( ��� � ! 7 /)'\1+Al/\.5(+3S! $^AN.5!B34AN#mA2�"!NA�
&, J !B'`!VPw!B'hWZ(Q')6^!B%-1+3"%-')!N,)*"O0/\,<1+')!>]Q.0MQ!B3-.53m� 1+T"O5! z q & q�K*"!~/\(�/\�"!a! 7 /)')!N6o!NO9#�,`6b1+O9O�1+6^(Q*"3c/>(+W k 1�.53�/)�"! ��� � F /\�"!a%"( J 3",h/\')!B1+6 AB(QO9*"6^3�')!N/)*"')34,
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K5 CABLE−MIDDLE
(Leaking counter)

20 cm

114 cm

176 cm

K5 ANCHOR−MIDDLE
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25 cm

UPPER LOWER 
HOTSPOT HOTSPOT
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