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Concavite : Signe negatif
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Convexite : Signe positif
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E �OP�V G U R M�M G�K [ M CDG BDR K K M�Q$M IOG.BDK HJU E�Y U V M U.XFM E�K R WJCFM E.XFM�Y U Z G MD^
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�$WDIFU M��F^ �
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� R CFE R T�K M E.K R WDCFM E�XFM�Y U Z G M�E HJCDG�G U ` E.QFU HOY �FM E�XFM E�®LU R XFWJM�K R CFM E$¯	QFU V E M CDG V M E�XFBDCFEK M E�BJU G R Y K M E.P:V XOR Y BDION � � ©�§D§
	>M G � ©�IOG �F� 	�� SJH R U��$WJIFU M��O^ � §O� ^
�@M E�®�U R XFWJM�K R CFM EL¯�E HJCDG�M NJG U BDR G M E:E IFU�K B�E IFU ] BDY M�XFI�Y U ¢DCFM	E H R G:P�BDCOIFM K K M P:M CDG

QFBDU�K [ R CDG M U P:V XOR BDR U M�X�[ IFC	Y BJQOG M IFU�XFM.Q�HDE R G R HJC�G U R XOR P�M CFE R HDCFCFM K K M � A�M B��D�
	 TOE HDR G�E M P�R \
BDIOG HJP:BDG R �OIFM P�M CJG�QFBDU�K [ B K WDHJU R G �FP�M�Y R \ XFM E E HJIFE � © ����� �J� 	
¬ �.CoM CFE M P��OK M�XFM�®�U R XFWDM�K R CFM E>¯�M E G:QFU V XFV G M U P:R CFV	E IFU�IFCoY U ¢JCFM�P�HOXF` K M�QFBJU
XFM E�E Q�V Y R BDK R E G M E�M C�BDCFBDG HDP:R MD^J� K$SDB�E M U SOR U�XFM�WJBD�FBJU R G�� ®OG M P:QOK B G MO¯�M C�BJCFW K B R E �
XFBDCFE�K B�E IOR G M�XFI	QFU HOY M E E IFE ^
¬ �.C�M CFE M P��OK M:XFM:Q$HDR CJG E�Y BJU BDY G V U R E G R �OIFM E�\.Y HDR CFE�XFM E.K R WJCFM E�HJU �OR G BDK M E T�K R P�R G M EXFM E�Q�HDP�P:M G G M E�HJI�XFM�K B�P�BDCFXOR �FIOK MDT�Q�H R CDG E�E R G IFV E�E IFU.K B�K B�K R WJCFM�P:V XOR BJCFM�\
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M E G.K HOY BDK R E V�P:BJCJIFM K K M P�M CJG�E IFU�K B�E IFU ] BDY M�XFI�Y U ¢DCFM���V G IFXOR M U ^�©�M E.Q$HDR CJG E.HDCJG
QFU V BDK BJ�OK M P:M CDG�V G V�XFV G M U P�R CFV E�E IFU�K M�Y U ¢JCFM�P:HOXF` K MD^

¬�� QFBDU G R U�XFM E�BJQFQFBDU R M P�M CJG E�M CDG U M.K M E�Q�H R CDG E TOK M�WDBJ�FBDU R G�M E G�XFV ] HJU P:V�M G�QOK BD�OIFVE IFU�K B:E IFU ] BJY M�XFI	Y U ¢JCFM���V G IFXOR M U ^

¬ �@M.WJBD�FBJU R G�M E G�E G BDG R E G R �JIFM P:M CDG.BD� IFE G V�E IFU�K B�E IFU ] BJY M�XFI�Y U ¢JCFM.��V G IFXOR M U�Q$HJIFUXFV G M Y G M U.E M E:®@U R XFWDM�K R CFM EF¯F^

¬ �@B�Q$HJE R G R HDChXFM Eo®�U R XFWDM�K R CFM E�¯oM E G	BDK HJU E�U M G HDIFY �FV M�P�BDCOIFM K K M P:M CDG�QFBDU	IFCBDCFBDG HDP:R E G MD^
��C�Y HJCFY K IFE R HJC�T�K M�Y HJCDG U �DK M�Q$M U P:BJCFM CJG	X�[ IFC�BDCFBDG HDP:R E G M�Q$M U P:M G	X�[ BJE E IFU M U�K B

Q$M U G R CFM CFY M�BDCFBDG HDP:R �OIFM�XFM E:®@U R XFWDM�K R CFM EF¯O^
©�HDP�QFBDU HJCFE�K M E�K R WJCFM E�XFM�Y U Z G M�M G�K M E�®�U R XFWJM	K R CFM E�¯��	M NOG U B R G M E	XFM E	XFHDCFCFV M E

E Y BJCFHDWJU BDQF�OR �JIFM E.XFI	P�Z P�M�Y U ¢DCFM�� £	� ^
� ² )O´ µ	� ½ À ¶ ¼ ´@Ã À ¸ ´ µ 
L¶ Â�º ½ � ¸ ´��¸ · Â µF· ¸ ÄF¹ Ä ¹@Ò · Â ½ ¸ À ´ µ$¾ » ½FÓ:² ÕL» Ë À ¶�ÕL´ » ¸�- Ñ�½ · Ò ´ µ µ ´ Â ½��>µ µ · º À ¹
¶ ´ µ�ÕL¹ ¾ » ½ Ä ´ *�´ ¸ Ä µ@¶JÍ �>¸ » Ä · *�À ´ -D¶JÍ �L½ Ä ¿ · ¶ · ¸ Ä À ´>´ Ä>¶JÍ Î ¸ ¼ ¹ ¸ À ¹ ½ À ´�.@À · *�¹ ¶ À º » Ã ´�¶ ´LÃ Í :L¸ À Ë ´ ½ µ À Ä ¹�³�» µ ´
2�´ µ Ä ´ ½ ¸��>´ µ ´ ½ Ë ´�¶ ´�³$Ã ´ Ë ´ Ã » ¸ ¶/8 9$Ä » Ä µ , :L¸ À µ ; ²
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_>HJIFU>Y M K BOTDCFHJIFE>Y �FM U Y �FHDCFE>K M E>K R WJCFM ELY HJP:P�IFCFM ELBDION�XFM ION�M CFE M P��OK M E�M C�P�M G G BJCDG
M C�Y HJU U M E Q�HDCFXFBJCFY M�K M E>XFM ION.� M ION�XFMLK R WJCFM E>QFBJU�K M�QFU HJWDU BJP:P�M�XFV Y U R GLXFBJCFE�K M�Y �FBDQOR G U M
¦O^D�.HJIFE>HJ�OG M CFHJCFE>K M E>U V E IOK G BDG ELQFU V E M CDG V ELXFBJCFE@K B.�$WDIFU M��F^ � �.�JIOR$Q$M U P:M G G M CJG�XFM�G R U M U
G U H R E�Y HDCFY K IFE R HDCFE�«

¬ _>HJIFU�G HDIOG M E�K M E�®>U R XFWJM�K R CFM EF¯FT�CFHDIFE�U M G U HJIOSJHDCFE�IFCFM�K R WDCFM�XFM�Y U Z G M�BJE E HOY R V MD^©�M K B�P:HJCDG U M��OIFM�K [ M NOG U BDY G R HJC�BJIOG HDP�B G R �JIFM�XFM E.K R WDCFM E.XFM�Y U Z G M�CFM�K B R E E M�QFBJE
XFM�Y �DG V�XFM E�K R WDCFM E.BDCFBDG HDP:R �OIFM E�R P�Q$HJU G BDCJG M E ^

¬ �@M E:XOR �V U M CFY M E�XFM	Q$HJE R G R HDC�M CDG U M	K M E�K R WJCFM E�XFM	Y U Z G M	M NJG U BDR G M E�M CJG R ` U M P�M CJGBDIOG HJP:BDG R �OIFM P�M CJG�M G�K M E�®�U R XFWJM�K R CFM E�¯	M NOG U B R G M E�E HJIFE�Y HDCJG U � K M:P�BDCOIFM K�E HJCDG
BDE E M  :] BDR �OK M E ^�©�M K B�QFU HJIOSJM��OIFM:K B	] HDU P�IOK B G R HDCoP�B G �FV P:BDG R �OIFM�XFM E�K R WDCFM E�XFM
Y U Z G M�U M � HDR CJG�K B:XFV �$COR G R HDC�M P:QOR U R �OIFM�QFU HJQ$HJE V M�QFBJU�K M E.BDCFBDG HDP:R E G M E ^

¬ _>BJU>Y HDCJG U M T K M E>K R WJCFM ELXFM�Y U Z G M�Q�M IOSJM CDG�QFU V E M CJG M U�XFM ELXOR �V U M CFY M ELXFM�G HDQ�H K HDWDR MD^
� R CFE R T�K M E�K R WDCFM E	XFM�Y U Z G M��OIOR�E IOR SJM CJG	K M E	HJU �OR G M E	CFM�E HDCJG�QFBDE�] M U P:V M E	BJIY HJCDG U BDR U M�XFI�P:HOXF` K M�QFU V XFV G M U P�R CFV�XFM E:®@U R XFWJM�K R CFM EF¯F^

a�b ��b � ��l@w�{ x ��g�l@wo}�l�s�t���mFl�}�q¤s�l@t��l@p�q
� IFU�K M�Y M U SJM BDI�T K M E@K R WDCFM E>XFM�Y U Z G M�E IOR SJM CJG>K M E>Y R U Y HDCJSJH K IOG R HJCFE>M G>E M P��OK M CDG�P:M G G U M

M C	V SJR XFM CFY M�XFM E.Y HJCO�$WDIFU BDG R HJCFE�XFM�E R K K HJCFE��JIOR>E HDCJG.U V Q�M U G HJU R V M E.XFBDCFE�K [ BDG K BJE�BJCFB G HD\
P�R �JIFM � ��� � �D� 	�� SJHDR U��$WDIFU M��F^ 	D�J� ^

a�b ��b a��hx wOs@q�wOwFx i�g
�@M E�HJ�FE M U SDBDG R HJCFE�QFU V Y V XFM CDG M E�] HJIFU COR U BDR M CDG�XFHJCFY:IFCFM:SDB K R XFBDG R HJC�BDCFBDG HDP:R �OIFM:�

K [ IOG R K R E BDG R HJC�XFM E�K R WDCFM E�XFM:Y U Z G M:Y HJP:P�M:Y BDU BJY G V U R E G R �JIFM E�Q�HDIFU.K B	Y HJCFE G U IFY G R HDC�BJIO\
G HDP�B G R �JIFM�X�[ IFC	BDG K BJE�XFI�Y U ¢JCFM�HDI	XFI�Y M U SJM BJI�^

��C�] B R G T@XFM ION�QFU HD�OK ` P�M E�E HDCJG�E HJIOK M SJV E�QFBJU.K M E�E Q�V Y R BDK R E G M E�M C�BJCFB G HJP�R M:M G�M C
BDCJG �FU HDQ�HDP�V G U R M>«

¬ / ' % ! � � � ��� '�� � " �3$ � " / " ��� , !)� ^$�>HDU E.XFM�K B�Y U V BDG R HJC�P:BJCJIFM K K M�X�[ IFC�BDG K BJE TFK M E�BDCFBD\G HDP:R E G M E�SJHDCJG.Y �FHDR E R U.XFM E.Y BDU BJY G V U R E G R �JIFM E.�OI�[ R K E.E HJCDG�E ªFU E.XFM�U M G U HJIOSJM U.Y �FM  
G HDIFE�K M E�R CFXOR SOR XFIFE�Q$HJIFU�XFM E.U BDR E HJCFE.P:HJU QF�FHDWJV CFV G R �OIFM E:� ®@�FHJP:HDK HJW R M@¯��OR HDK HD\
W R �JIFM � ^ � R CFE R T�Y HDP�P:M�CFHJIFE.HJ�FE M U SJHJCFE�Y �FM  �G HDIFE�K M E.R CFXOR SJR XFIFE.K M�QFBJE E BDWJM�XFIY BJCFB K�HJQOG R �OIFM:BDI�COR SJM BDI�XFM�K [ HJU �OR G M:HJI�XFM E�E IOG IFU M E�E IFU�K B�SJHJªOG M:Y U ¢DCOR M CFCFMDT
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K M�Y M CJG U M:XFI�QFBJE E BDWJM�XFI�Y BJCFB KLBDR CFE R��JIFM�K [ R CJG M U E M Y G R HDC�XFM E�E IOG IFU M E�Q$HJIFU U HDCJG
Z G U M�QFU R E�Y HDP�P:M�U M Q�` U M E ^
� I�Y HDCJG U B R U M T>CFHJIFE�CFM:Q�HDIOSJHJCFE�QFBJE�BJE E IFU M U��JIFM:K M E�K R WJCFM E�XFM�Y U Z G M�SJHJCDG:E M
U M G U HJIOSJM U>X�[ IFC�R CFXOR SJR XFI���K [ BDIOG U MD^ A�M�E IFU Y U H � G T CFHJIFE@B SJHJCFE@SOI��OIFMLK [ M NJG U BJY G R HDC
XFM E�K R WDCFM E.E M��FM IFU G BDR G�BDION	QFU HJ�OK ` P:M E.XFM�K B�XOR E Y U V G R E B G R HDC�HJI	XFI	K R E E BDWJM ^
� K HDU E��JIFM�Q$M CFE M U�XFM�K B	Q�M U G R CFM CFY M�BDCFBDG HDP:R �OIFM:XFM E�K R WDCFM E�XFM:Y U Z G M�� M G�QOK IFEWDV CFV U BDK M P:M CDG.XFM�G HDIOG M�Y BDU BJY G V U R E G R �JIFM�BDIOG HJP:BDG R �OIFM P�M CJG.M NJG U BDR G M � ����C�] BDR G T
K [ V G BJQ$M��	XFM:CFHDG U M:E Y �FV P:B�SDB�G U HDIOSJM U�BDIOG HJP:BDG R �OIFM P�M CJG�K M E�K R WDCFM E�XFM�Y U Z G M
Y HJP:P�IFCFM E���G HDIOG M ELK M ELXFHJCFCFV M E ^ � [ R K$C�[ ��M C�B�BJIFY IFCFM.HDI��JI�[ IFC�Q$M G R G�CFHDP��FU MDT
CFHDIFE�Q$HJIFU U HDCFE:Y HDCFY K IFU M��JIFM	XFM�G M K K M E:K R WJCFM E�CFM	E HDCJG�QFBJE:IOG R K R E BD�OK M E ^�A�BDCFE
K [ V G BJQ$M�¥OT@CFHDIFE�B K K HJCFE�Y B K Y IOK M U�XFM E�E G B G R E G R �OIFM E�E IFU.K M E�SDBJU R BDG R HJCFE�XFM E�K R WJCFM E
XFM�Y U Z G M:Y HJP:P�IFCFM E ^ � R@� BDP�B R E.Y M E�XFM U COR ` U M E.SDBDK M IFU E�E HJCDG�G U HJQ	R P:Q�HDU G BJCDG M E T
Y M K B	QFU HJIOSJM U BDR G��OIFM�K M E�K R WDCFM E�XFM�Y U Z G M:C�[ HJCDG�QFBDE�IFCFM:Q�HDE R G R HJC�E G BJ�OK M:X�[ IFCFM
XFHDCFCFV M���IFCFM�BDIOG U M�M G�XFHDCFY��OI�[ M K K M E�CFM�Q$M IOSJM CJG�E M U SOR U.���F¢ G R U�IFC�B G K BDE ^
��CoXFV �$COR G R SJM TLK B�P:V G �FHOXFM�� IFE G R �$M�HJIoU V ] IOG M�BJIOG HDP�B G R �JIFM P:M CDG�B�Q$HJE G M U R HDU R
K [ IOG R K R E BDG R HJC�XFM E�Y BJU BDY G V U R E G R �OIFM E�Y �FHDR E R M E�BDK HJU EL�OIFM�K B�QFU HOY V XFIFU M.P�BDCOIFM K K M�K M E
G U R M�XF` E�K M�XFV QFBJU G ^
©�M K B�M E G�G U ` E�R P�Q$HJU G BDCJG.Y BDU.Y M K B�HDIOSFU M�K B�Q$M U E Q$M Y G R SJM�XFM�K [ IOG R K R E B G R HDC�XFM�Y B \
U BDY G V U R E G R �OIFM E:�OIOR�C�[ HJCDG�� BJP:BDR E�V G V�P:R E M E:M C�SDBDK M IFU�QFBDU�K M E:BDCFBDG HDP:R E G M E�M G
�JIORFC�[ HDCJGL�JI�[ IFCFM�XFV �$COR G R HDC:P:BDG �FV P�B G R �JIFM�HJI�B K WDHJU R G �FP:R �OIFM ^D��HDIFELQ$HJIFU U R HJCFE
B K HDU E�Y U V M U�IFCoBDG K BJE��JIOR�CFM�E M�] HDCFXFM�E IFU�BJIFY IFCoU V E IOK G BDG:P:V XOR Y B K�BJCDG V U R M IFU ^
�.V BDCFP�H R CFE T@K M�E Q�V Y R BDK R E G M�M CoBDCFBDG HDP:R M�U M E G M U B	G HDID� HJIFU E�M Co�$HJIOG�XFM�Y �FB � CFM
Q$HJIFU�� IFWJM U�W K HD�FBDK M P:M CDG�K M E�U V E IOK G B G E�M G�SDB K R XFM U�K [ BDG K BJE.Q�HDIFU.K M E�XOR SJM U E M E�BJQO\
QOK R Y BDG R HJCFE�P�V XOR Y BDK M E ^
�.CFM�V G BJQ$M�R CDG M U P:V XOR BDR U MDT�QFU V E M CDG V M�XFBDCFE � A�M B��D�
	 � © � � � �J� 	 T$Y HJCFE R E G M���IOG R \
K R E M U�XFM E�BDK WJHDU R G �FP:M E�BDIOG HJP:BDG R �OIFM E�Q�HDIFU�M NJG U BDR U M:XFM E�Y BJU BDY G V U R E G R �OIFM E�P:BDR E
M C�XFM P:BJCFXFBDCJG��	IFC�M NOQ�M U G:XFM�K M E�SDB K R XFM U T�SJHDR U M�XFM�P:HOXOR �$M U�P�BDCOIFM K K M P:M CDG
K M IFU E�Q�HDE R G R HJCFE ^

¬ / '�% ! � � � ��� '�� � " � � � � !)� � !�� � / / � ^���HDIFE�B SJHJCFE�SOI��OIFM	K M E�K R WDCFM E�XFM�Y U Z G M�E IFU�K MY M U SJM BJI:Q�M U P�M G G M CDG�XFM�E IOR SFU M�K M ELBDCO] U BJY G IFHJE R G V ELXFI:Y HJU G M N�^ ��U TDCFHJIFELQ$HJIOSJHDCFE
K R U M:XFBJCFE � $.V W �J¦ 	��OIFM�®�©�HJCDG U BDR U M P:M CDG:�	Y M:�OIFM:K [ HDC�Q$M IOG�HD�FE M U SJM U�Y �FM  �K M
E R CFWJM.HJI�Y �FM  .K [ �FHDP�P:M.K HDU E�XFM.K B�SOR M.] ��G B K M TFY �FM  .K [ BDXFIOK G M TOK M E�BJCO] U BDY G IFHDE R G V E
XFI	Y M U SJM BDI�CFM�QFU V E M CDG M CDG�QFBDE T�M C�WDV CFV U BDK T�IFCFM�E G U IFY G IFU M�U V WJIOK R ` U M�M G�E R P:QOK M
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R XFM CDG R �JIFM:X�[ IFC�R CFXOR SOR XFI���K [ BDIOG U MDT�COR�P:Z P:M:X�[ IFC��FV P:R E QF�F` U M:��K [ BJIOG U M�Y �FM  
K M�P�Z P�M�R CFXOR SOR XFI�¯F^
A�BDCFE�Y M�Y BJE TJQ$HJIOSJHDCFE�CFHDIFE�HD�OG M COR ULIFC�B G K BDELXFI:Y M U SJM BDI���QFBDU G R U>XFM E>K R WJCFM E�XFM
Y U Z G M �	��C�] B R G TJK M E�Y �FHDE M E�E HJCDG���M BJIFY HJIFQ�QOK IFE�Y HDP�QOK M NOM E�Y BJU�E [ R K@C�[ M NJR E G M�QFBJE
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K R WDCFM E�G U R XOR P:M CFE R HJCFCFM K K M E�Y HDP�Q$HJE V M E�XFM:K R E G M E�HDU XFHJCFCFV M E�XFM�Q$HDR CJG E T � 
 M G
� � � SJH R U��$WJIFU M�¦F^ �D��Y HJP:Q�HDU G BJCDG�� IFE �OI�[ ��QOK IFE R M IFU E.Y M CJG B R CFM E.XFM�K R WDCFM E.M G.QOK IFE R M IFU E
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Q$HJCFXFBDCFY M�E IOR SDBJCDG.K M IFU E.U V E IOK G B G E�«
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���E G U IFY G IFU M E	XFM ���\:Y HDCJG M CFBJCDG�XFBDCFE
Y �FBD�OIFM�Y BDE M�K B�SDB K M IFU�®.HJIOR$¯oHDI ®.CFHDC�¯O^��>M�U V E IOK G B G	M E G�XFHJCFY�QFIFU M P�M CJG
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Based on a non-rigid registration method.

4,1

3,1

4,1
4,2

5,1

C 1C

C

C

C C
C

C 2
3

4

’ ’

C 2
’

34
5

C ’
1

’

CC 5

Step 2: Common feature subset extraction
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��CoWDV CFV U BDK TLY M G G M�K R E G M�XFM�Q�H R CDG E:M E G�Y BJU BDY G V U R E G R �OIFM�X�[ IFCFM�XFV ] HDU P�B G R HDCoHJI
X�[ IFC�XFV QOK BDY M P�M CJG�M CJG U M�K M E:XFM IONoR P�BDWJM E ^�©�M Q$M CFXFBDCJG T�Y M K IOR \ Y R.C�[ M E G�Y HJCFCJI
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HD°�K B	XOR �V U M CFY M�M CJG U M:K M E�Q$HJE R G R HDCFE�X�[ IFC�Q$HDR CJG�XFBJCFE�XFM ION�QFU R E M E�XFM�SFIFM�SOR \
XFV H�Q$M U P:M G�XFM�Y B K Y IOK M U�E B	QFU HD] HDCFXFM IFU�M G:XFHDCFYDT@XFM�U M Y HJCFE G R G IFM U�E B	Q�HDE R G R HJC
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K B�P�Z P�M	Q$HJE R G R HDC�XFBDCFE�K [ BJQFQFBDU M R K.X�[ R P:BJWDM U R M	P:V XOR Y B K M ^�©�M Q$M CFXFBDCJG TLR K
Q$M IOG���B SJHDR U�XFM E�XOR @V U M CFY M E�BDE E M  �R P:Q�HDU G BJCDG M E:XFM�G BDR K K M	XFBJCFE�K M E�M CO\
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Y HJP:QOK M G���XFU H R G M � ^
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� Y HJIFU �FIFU M T�G HJU E R HJC$��Y B K Y IOK V M EoQFBJU�IFCFM�P�V G �FHOXFM�X�[ BDQFQFU H NOR P�B G R HDC�QFBJU � \
E QOK R CFM E�R G V U V M E ^$_LBDU�K M�QFU HOY V XFV�XFM E�G BD�OK M E�XFM��FBJY �FBDWJM TOR K@M E G.B K HDU E�G U ` E�U BJQOR XFM
XFM�U M G U HJIOSJM U�K M�Q�H R CDG��JIOR>B�XFM E�Y BDU BJY G V U R E G R �JIFM E.XOR �V U M CJG R M K K M E�XFHDCFCFV M E ^
A�` E�K HJU E T�R K�E I �:G	XFM�QFBDU Y HDIFU R U:K M E�Q�H R CDG E�� � XFM E:K R WJCFM E�XFM �	
 T�X�[ M NOG U B R U M
K M IFU�Y BDU BJY G V U R E G R �JIFM E:XOR @V U M CDG R M K K M E TLXFM�U M G U HDIOSJM U�K M E�Q$HDR CJG E � �	 XFM ���B SJM Y
XFM E�QFBJU BDP�` G U M E.E R P�R K BDR U M E�WJU ¢DY M��:K B�G BD�OK M�XFM��FBDY �FBJWDMD^�_>HJIFU�Y �FBD�OIFM�Y HDIFQOK M
XFM.Q�H R CDG E � � � � � �	 � TFHDC�Q�M IOG.Y BDK Y IOK M U�K B�G U BJCFE ] HDU P�B G R HDC�U R WDR XFM��OIOR@E IFQ$M U Q$HJE M
K M IFU E�G U R ` XFU M E�XFM��$U V CFM G ^�©�M G G M�G U BDCFE ] HJU P:BDG R HJCoM E G�B K HDU E:BD� HDIOG V M�XFBJCFE:IFCFM
G BD�OK M�X�[ R CFXFM NFB G R HDC�M G�E HDC�Q$HDR XFE.M E G.R CFY U V P�M CJG V ^
� K B��$C�XFI�QFU HOY M E E IFE TJR K$E I ��G�XFM�Y �FM U Y �FM U�K B�G U BJCFE ] HDU P�B G R HDC�B SJM Y�K M�QOK IFEL] HDU GQ$HDR XFE ^
©�M G�BDK WJHDU R G �FP:M:XFHJCFCFM:XFM��$HJCFE�U V E IOK G B G E � � � # � �D�
	�B SJM Y�IFCFM�QFU V Y R E R HDC�K BJU \
WDM P:M CDG.R CO] V U R M IFU M��:K B:G BDR K K M�XFI	SJH NOM K ^
�.V BDCFP�H R CFE T R KFCFM�Q$M IOGLZ G U M�] BDY R K M P�M CJG�WDV CFV U BDK R E V�BJI�U M Y B K BDWJM�CFHDCO\ U R WDR XFM�Y BDU>R K
C�[ M NJR E G M.QOK IFE�BDK HJU E�X�[ R CDSDBJU R BJCDG E�XOR �V U M CJG R M K E�E R P:QOK M E�P:Z P:M.E R � � © �J¦ 	�QFU HDQ�HDE M
XFM E�R CJSDBDU R BDCJG E�QFBJU�G U BDCFE ] HJU P:BDG R HJC�B ��CFM��OIOR>E HDCJG.IOG R K R E V E.Q$HJIFU�K B:U M Y HJCFCFB R E \
E BDCFY M�XFM�Y HJIFU �$M E.QOK BJCFM E ^
�.HJIFELQ�HDIOSJHJCFE�BDIFE E R�IOG R K R E M U�XFM ELR CDSDBJU R BJCDG E�E M P�R \ XOR �V U M CJG R M K E � _  � �O¥ 	F] HJCFXFV E
E IFU.K [ IOG R K R E B G R HDC�XFM:XFM ION�Q�H R CDG E�B R CFE R��JIFM�XFM�K M IFU E�G BJCFWDM CDG M E ^�%	BDR E T>Y M K B	CFM
Q$M IOG�G HJID� HDIFU E�E [ BDQFQOK R �OIFM U.�OI�[ ��K B�P�R E M�M C	Y HDU U M E Q$HJCFXFBDCFY M�U R W R XFM ^

)�& %�� � ��- 8 �<L7 ?��	24, 5	*���* �7 9:?+- ,�3�- *	0(*�< �;���,
	�?���<����
� G��FB���	D� 	 � G��FB���	DB 	 � G��FB��D¦ 	�M G�XFM�P�BDCOR ` U M�R CFXFV Q$M CFXFBDCJG M � � % �	 	LHJCDG�R CDG U HOXFIOR G

IFCFM.P�V G �FHOXFM�XFM�P�R E M.M C�Y HJU U M E Q�HDCFXFBJCFY M�XFV CFHDP�P:V M�®�_>HDR CJG�K M�QOK IFE�_�U HOY �FM�� G V U VF¯
� _�_�� �.� ®$� G M U B G R SJM�©�K HJE M E G�_LH R CDGJ¯FTJM C�BJCFW K B R E �L�JIOR�E M.XFV Y HJP:Q�HDE M�M C��JIFBDG U M.V G BJQ$M E�«

¬ _>HJIFU�G HJIOG�Q$HDR CJG�XFI�QFU M P:R M U�M CFE M P��OK M�� 
 TJG U HJIOSJM U�K M�Q�H R CDG�®$K M�QOK IFE�QFU HOY �FMF¯XFBDCFE�K M�E M Y HJCFX�M CFE M P��OK M�� � ^

¬�� QFBJU G R U	XFM�Y M E	BJQFQFBDU R M P�M CJG E T.Y B K Y IOK M U�IFCFM�G U BJCFE ] HDU P�B G R HDChU R W R XFM�QFBJU�K BP:V G �FHOXFM�XFM E.P�H R CFXFU M E.Y BJU U V E ^
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¬�� QFQOK R �OIFM U.Y M G G M�G U BJCFE ] HDU P�B G R HDC�BDI	QFU M P�R M U.M CFE M P��OK M�� 
 ^

¬ � G V U M U@� IFE �JI�[ ��Y M��OIFM�K M ELXOR E G BDCFY M E�M CJG U M�K M ELQ�H R CDG E�XFM E�XFM ION�M CFE M P��OK M E�E HDR M CDG®�] B R �OK M EF¯O^

�@M E�XFM ION	BJIOG M IFU E.IOG R K R E M CDG�Y M G.BDK WJHDU R G �FP:M�Q�HDIFU�P�M G G U M�M C	Y HJU U M E Q�HDCFXFBJCFY M�XFM E
K R WDCFM E�HJI	XFM E�E IFU ] BJY M E�G U R XOR P:M CFE R HJCFCFM K K M E�P:BDR E.E M IOK M P�M CJG�XFBJCFE�K M�Y BJE�U R W R XFM ^
�L[ B K WDHJU R G �FP�M�_�_���M E G.K BDU WJM P�M CJG�IOG R K R E V�Q$HJIFU�K M E.QFU HJ�OK ` P:M E.XFM�P�R E M�M C�Y HJU U M E \

Q$HJCFXFBDCFY M�M G:QOK IFE R M IFU E�Y �FM U Y �FM IFU E:M CoHDCJG�QFU HJQ$HJE V:XFM E�BDP�V K R HJU B G R HDCFE ^>_LBDU P:R�M ION�T
CFHDIFE.Q$HJIOSJHDCFE.Y R G M U�«

¬ A�BDCFE � � � ���J¦D� 	 T K [ BDK WJHDU R G �FP:M�_�_��@Q�M U P�M GLXFM�U M G U HJIOSJM U>K B.Q�HDE R G R HJC�X�[ IFC�HJ�O� M GM C�U M Y B K BDCJG�IFC�CJIFBJWDM:XFM:Q�H R CDG E�XFM�K [ HD�F� M G�BDY �JIOR E�QFBDU�IFC�E M CFE M IFU�G U R XOR P:M CO\
E R HJCFCFM K@B SJM Y�IFC�P�HOXF` K M ^F�>B�P�V G �FHOXFM�M E G.BDY Y V K V U V M�QFBDU�K [ IOG R K R E B G R HDC	XFM�E G U IFY \
G IFU M E:XFM�XFHJCFCFV M E:BJXFBDQOG V M E	� BJU �FU M E �D\ X$��M G:X�[ HDQOG R P�R E B G R HDCFE�B K WDHJU R G �FP:R �OIFM E
� G M Y �FCOR �JIFM�XFM�Y BDY �FMDT$Y B K Y IOK E�M C 	DA�T$Y BDK Y IOK E.XFV Y HJIFQOK V E � ^

¬ A�BDCFE � � � �D¦J� 	 � � � �D¦JY 	 � � � �J¦DB 	 TLK [ BDK WJHDU R G �FP:M�_�_��:Q$M U P:M G�XFM	U M Y BDK M U�XFM ION
E IFU ] BDY M E ^��@B�P�V G �FHOXFM�M E G�WJV CFV U B K R E V M�BDION�G U BDCFE ] HJU P:BDG R HJCFE:B ��CFM E�M G�K HOY BD\
K M P:M CDG:B ��CFM E�M G:M E G�] HJCFXFV M�E IFU�IFCFM�XFV �$COR G R HDCoXFIh®�Q�H R CDG�K M�QOK IFE�QFU HOY �FML¯
�JIOR�] B R G:BDIFE E R�R CJG M U SJM COR U�XFM E:QFBJU BDP�` G U M E:XOR @V U M CDG R M K E:Y HDP�P:M�K M E:Y HJIFU �FIFU M E
QFU R CFY R QFBDK M E.XFM E.E IFU ] BDY M E ^

¬ A�BDCFE � ©�IFY �J¥ 	 T@K [ BDK WJHDU R G �FP:M�_�_���M E G:BDQFQOK R �OIFV�BJI�U M Y B K BDWJM:XFM�XFHJCFCFV M E�� $&%Q$HJIFU�XFM E�BDQFQOK R Y B G R HDCFE�M C�CFM IFU HOY �OR U IFU WDR M�M G�CFM IFU H G �FV U BDQOR M ^>�>B�P�V G �FHOXFM�M E G
BDY Y V K V U V M.QFBJU>K [ IOG R K R E B G R HDC�XFM.Y BJU G M E�XFM.XOR E G BJCFY M.Q$HJIFULY B K Y IOK M ULK M�Q�H R CDG�K M.QOK IFE
QFU HOY �FM ^

¬ A�BDCFE � _  � �J¥ 	 T�K M E	BDQFQFBJU R M P:M CDG E�M CDG U M�Q�H R CDG E�CFM�E HJCDG�QFBDE�] HJCFXFV E�E IFU�K B
CFH G R HDC:XFM�Q�H R CDG�K M�QOK IFE�QFU HOY �FM�P�B R ELE IFU�IFCFM�E R P:R K BDU R G V�XFM E�XFM E Y U R QOG M IFU E�E M P�R \
XOR @V U M CDG R M K E�� �JIOR�] HJCDG�R CJG M U SJM COR U�K B:Q$HJE R G R HDC�XFM�XFM ION�Q�H R CDG E�M G�K M IFU E�SJM Y G M IFU E
G BDCFWJM CJG E ��XFM E.K R WDCFM E ^���[ M E G R P�B G R HDC�XFM�K B�G U BDCFE ] HJU P:BDG R HJC�U R WDR XFM:E [ M �M Y G IFM:XFM
P:BJCOR ` U M�E G B G R E G R �OIFM P�M CJG�U HJ�FIFE G M ^
©�M�G U B SDB R K>M E G�X�[ BDR K K M IFU E.Y M K IOR>�OIOR>E M�U BJQFQFU HOY �FM�K M�QOK IFE�XFI�C � G U MD^

�.HJIFE�B SJHJCFE�Y �FHDR E R�X�[ IOG R K R E M U�IFC�B K WDHJU R G �FP�M:XFM�P:R E M�M C�Y HJU U M E Q�HDCFXFBJCFY M�] HDCFXFV
E IFU�K [ _�_���P:BDR E.M C	K [ BDXFBJQOG BDCJG.��CFH G U M�QFU HD�OK ` P�M ^
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�.b �.b d���tOu@wOl>g�mOpLm$x i�g ��u>g.u@tOp�{ l
�@M E�BJXFBDQOG BDG R HJCFE��JIFM�CFHJIFE�B SJHDCFE:BDQFQ�HDU G V M E:�	K [ B K WDHJU R G �FP�M�_�_���E HJCDG:XFM�XFM ION

G �FQ$M E�� SJH R U��$WJIFU M�¦O^ �J�$«

¬ K B�WDV CFV U BDK R E B G R HDC�BDION:G U BJCFE ] HDU P�B G R HDCFE�CFHDCO\ U R WDR XFM E���K [ V G BJQ$M.XFM:®�©�BDK Y IOK�XFM�K BG U BDCFE ] HJU P:BDG R HJC�¯O^

¬ K [ BDQFQOK R Y B G R HDC���XFM E�M CFE M P��OK M E�XFM�K R WDCFM E TOY M.�JIOR@Q$M U P:M G�X�[ IFCFM.QFBJU G�X�[ BDQFQFBJU R M UK M E�Q$HDR CJG E�XFM�P�BDCOR ` U M�Y HJ�FV U M CDG M�K M:K HDCFW�XFM E�K R WDCFM E�WJU ¢DY M���XFM E�Y HDCJG U B R CDG M E
G HDQ�H K HDWDR �OIFM E�� V G BDQ�M:XFM E�® � QFQFBDU R M P�M CJG E��OR � M Y G R ] E�M CDG U M:K R WDCFM E�¯O��M G�X�[ BDIOG U M
QFBDU G TOXFM�] HJIFU COR U�XFM ION�U V E IOK G B G E�XOR E G R CFY G E�«OK M E�Y HJU U M E Q�HDCFXFBJCFY M E�M CJG U M�K R WDCFM E�M G
K M E�BJQFQFBDU R M P�M CJG E.M CJG U M�Q�H R CDG E ^
A�BDCFE	K B�E IOR G MoXFIhY �FBDQOR G U M T�CFHDIFE	BDK K HDCFE�V G IFXOR M U	K M E	XOR �V U M CJG M E�V G BDQ�M E�XFM�K B

P:V G �FHOXFM	M G:K M E:R K K IFE G U M U�B SJM Y	IFC�M NOM P:QOK M	] HDCFXFV	E IFU:K M E�XFM ION�� M ION�E R P�QOK R �$V E�XFM
K R WDCFM E�QFU V E M CJG V E�XFBDCFE�K B��$WJIFU M�¦O^ �J^

�.b �.b ����z�z.p�t$x l>n+l>gLmFw�}.l@w�z�i�x g�mOw
� Y �FBD�OIFM�R G V U B G R HDC�TJY �FBJ�JIFM.Q$HDR CJG � 
LXFM ELK R WJCFM E�XFM�	
LM E G�BJQFQFBDU R V�B SJM Y�K M.Q$HDR CJG

� � XFM�� � �JIOR�B	K M:P�Z P�M�E R WDCFM�XFM:K B�Y HJIFU �FIFU M�®�P:BDNJR P:BDK M�¯	M G��OIOR�M E G:E HDCoQOK IFE
QFU HOY �FM�SJH R E R C�E IOR SDBDCJG.K B�XOR E G BJCFY M�M IFY K R XOR M CFCFM���«

� � � 
 � � � � �	� � 
 ��� 
 
 � �� � � ��� � 
 � �� � � ��� � 
 � �
�.HJIFE�HJ�OG M CFHJCFE.XFHDCFY�IFCFM�K R E G M��hXFM�Q�H R CDG E.BDQFQFBJU R V E ^
�.HJIFE�Q�HDIOSJHJCFE�IOG R K R E M U�XFM ION�P:V G �FHOXFM E�Q�HDIFU�Y B K Y IOK M U�U BDQOR XFM P�M CJG�K M�Q�H R CDG�K M

QOK IFE.QFU HOY �FM>«

¬ K M E � '�� � � ��������� � � '�� � � ^ �L[ M E QFBJY M�M E G>XOR E Y U V G R E V�M G T M C�G HJIOG>Q$HDR CJG T CFHJIFE@Y B K Y IOK HDCFEK M�Q�H R CDG�K M�QOK IFE�QFU HOY �FM�BDQFQFBJU G M CFBJCDG.� �� ^F_>BJU P�R@K M E�CFHDP��FU M ION�BDK WJHDU R G �FP:M E T
CFHDIFE�Q$HJIOSJHDCFE�Y R G M U�Y M K IOR>XFM � A�BJCF§D�
	�] HDCFXFV�E IFU�K B�QFU HJQFBDWJB G R HDC�«FQ�HDIFU�Y �FBJ�JIFM
Q$HDR CJG T�CFHDIFE�Y �FHDR E R E E HDCFE�E HDC�QOK IFE�QFU HOY �FM�Y HJU U M E Q�HDCFXFBJCDG�QFBJU P�RLK M E.Q�H R CDG E.K M E
QOK IFE>QFU HOY �FM E>XFMLE M E@SJH R E R CFE ^ � SJM Y�E M IOK M P:M CDG�XFM ION�QFBJE E M E�� QFU HJQFBDWJB G R HDC�E IOR SDBJCDG
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Couples de points appariesdes points
(distance euclidienne)

Calcul de la 
transformation

Rigide, affine, polynomiale, spline
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est transforme
Application de la 
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IFCFM�XOR U M Y G R HJC�T QFIOR E@XFBJCFE@K [ BDIOG U M�E M CFE � TDCFHDIFE>Q�HDIOSJHJCFE>Y BDK Y IOK M U@G U ` E>U BDQOR XFM P�M CJG
K B.Y BJU G MLXFM�XOR E G BJCFY M E ^ ��CFML] H R E@Y HJCFE G U IOR G MDT K B.U M Y �FM U Y �FM�XFI�Q$HDR CJG@K M�QOK IFE>QFU HOY �FM
M E G�R CFE G BJCDG BJCFV MD^>©�M Q�M CFXFBJCDG T@E R T�QFBJU.M NOM P:QOK M T�K M�QFBDE�XFM�K B�XOR E Y U V G R E BDG R HJC�M E G
E IFQ$V U R M IFU���K B�XOR E G BDCFY M�M CJG U M�XFM ION�Q�H R CDG E�XFM � � TLR K.CFM�E M U BoQOK IFE�Q$HJE E R �OK M
XFM:K M E�XOR E Y U R P�R CFM U:M G�K M E�Y BDK Y IOK E:XFM�Y M U G BDR CFE:Q$HDR CJG E�K M E�QOK IFE�QFU HOY �FM E:E M U HJCDG
] BDIFE E V E ^�_>HJIFU:V SJR G M U:Y M K BOT�CFHJIFE:XFM SJHJCFE�XFHDCFY	Y HJCFE G U IOR U M	XFM E:XOR E Y U V G R E BDG R HJCFE
QFU V Y R E M E�XFM�K [ M E QFBDY M�M G�CFHJIFE�BDIFU HJCFE�B K HDU E�XFM E�Y BDU G M E�XFM.XOR E G BDCFY M�V CFHJU P:M E��OIOR
QFU M CFXFU HJCDG��$M BDIFY HDIFQ�XFM�QOK BJY M�M C�P:V P:HDR U MD^

¬ K M E '�� $ � � ����- � ^D�.C�BJU �FU M �D\ X�M E G�IFCFM�XFV Y HJP:Q�HDE R G R HJC�XFM�K [ M E QFBDY M�M C�IFCFM�E HJP:P�M
XFM.QFBJU B K K V K V QOR Q�` XFM E�U M Y G BJCFW K M E�XFM.G M K K M.] BD� HDC��JIFM�Y �FBJY IFC�X�[ M ION�Y HDCJG R M CFCFM�IFC
Q$HDR CJG�XFM � � ^�A�[ BJ�$HJU X�TLK [ M E QFBJY M	M E G�XFV Y HJIFQ$V	M C�XFM ION�QFBDU BDK K V K V QOR Q$` XFM E�U M Y \
G BDCFWJIOK BDR U M E.�JIORLY HJCDG R M CFCFM CDG�BJQFQFU H NJR P:BDG R SJM P:M CDG�K M�P�Z P�M�CFHDP��FU M�XFM�Q�H R CDG E
E IOR SDBJCDG�IFC�QOK BDC�QFBDU BDK K ` K M:BDI�QOK BJC � �	M G�QFBDE E BJCDG�QFBJU�IFC�Q�H R CDG�XFM �� ^���HDIFE
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E R M IFU ELG U BDCFE ] HJU P:BDG R HJCFE�Q$HJIFU>K M E �OIFM K K M E�K B�XOR E G BDCFY M�M CDG U M�K M E�XFM ION�E IFU ] BJY M E�M E G
CJIOK K MD^
�.C�P:H �JM C�QFU BDG R �OIFM�Q�HDIFU>SDBDK R XFM ULK M E�BDK WJHDU R G �FP:M ELXFM.P�R E M�M C:Y HDU U M E Q$HJCFXFBDCFY M T
M C�QFBDU G R Y IOK R M U@XFBJCFE@IFC�Y HJCDG M NJG M�P:V XOR Y B K T M E G>X�[ IOG R K R E M U>XFM E>P:BJU �JIFM IFU E � SFX ���D�
	
�JIFM�CFHJIFE:�FNOHJCFE�E IFU:K M�QFB G R M CJG�B SDBDCJG�K BoQFU R E M�XFM E:R P:BJWDM E ^�©�M G G M�P:V G �FHOXFM
E M P��OK M�E ªFU M�P:BDR E.M K K M�U M E G M�XOR ��Y R K M���BDQFQOK R �OIFM U.Q�HDIFU�G U HDR E.U B R E HDCFE�«

¬ �FNOM U:K M E�P�BDU �OIFM IFU E�Q$M IOG�Z G U M�G U BJIFP:BDG R E BJCDG ^�_>BJU:M NOM P:QOK M T�K M E�Y BJXFU M EE G V U V H G BDNJR �JIFM E.E HJCDG.SOR E E V E.XFBDCFE�K M�Y U ¢DCFM�XFI�QFB G R M CJG ^
¬ R K�C�[ M E G�QFBJE�G HDID� HJIFU E�] BDY R K M:X�[ B SJH R U�XFM E�P�BDU �OIFM IFU E��JIOR�E HDR M CDG�E M CFE R �OK M E��QOK IFE R M IFU E�P:HOXFBDK R G V E�X�[ BJY �OIOR E R G R HJC�M C�P�Z P�M.G M P�QFE�� � $&%¤M G�E Y BDCFHJWDU BD\
QF�OR M�QFBDU�M NOM P:QOK M � ^
¬ K B�K HOY BDK R E B G R HDC�T��JI�[ M K K M	E H R G�P:BJCJIFM K K M�HJIoBJIOG HDP�B G R �JIFMDTLXFM E:P:BJU �JIFM IFU EXFBDCFE.K M E�R P�BDWJM E.P�V XOR Y BDK M E�M E G.G HJID� HDIFU E�R P:QFU V Y R E M���Y BDIFE M�XFM�K B�XOR E Y U V \
G R E BDG R HJC	XFM�K [ R P:BJWDM�HJI	XFM�K [ V QFB R E E M IFU.XFM E.P:BJU �JIFM IFU E � � M U �F� 	 ^

A�M�E IFU Y U HD� G T$K B�P:R E M�M C�Y HJU U M E Q�HDCFXFBJCFY M�XFM�XFM ION	R P�BDWJM E.X�[ IFC	P�Z P�M�QFBDG R M CDG
C�[ M E G	M C�WJV CFV U B K�QFBDE	U R WJHDIFU M IFE M P�M CJG�U R WDR XFMD^�_LBDU	M NFM P�QOK MDT�K BoQ�M BJI�E M�XFV \
] HDU P�M�E IOR SDBJCDG�K B�Q$HJE R G R HDCoXFIoQFB G R M CJG T@K M�Y M U SJM BDIoE M�®�XFV WDHJC��$ML¯�K HJU E�X�[ IFCFM
HDIOSJM U G IFU M�XFM�K B���H � G M�Y U ¢JCOR M CFCFM TLK M�QFBDG R M CDG�Q�M IOG��$HJIFWDM U�E B�P:¢JY �FH R U M ^�©�M E
XFV Y B K BDWJM E�Q$M IOSJM CJG�BDK HJU E�B K G V U M U:K M E�U V E IOK G B G E�X�[ IFC�QFU HDWJU BDP�P:M	XFM�P:R E M�M C
Y HJU U M E Q�HDCFXFBJCFY M�U R WDR XFMD^

¬ A�BDCFE>K M�Y BDELXFM�K B.P:R E M�M C:Y HJU U M E Q�HDCFXFBJCFY M�XFV ] HDU P�BD�OK M T R KFC�[ M E GLQFBJELQ$HJE E R �OK M�XFMG U HDIOSJM U>IFC�Y U R G ` U M�G �FV HJU R �OIFM�Y HDP�P:M �$^ ��C�] B R G T P:Z P:M�E R �:�h�FT Y M K B�CFM�QFU HJIOSJM
QFBDE��JIFM�K B�P:R E M.M C�Y HJU U M E Q�HDCFXFBJCFY M.E HDR G��$HJCFCFM ^ � R CFE R�XFBDCFELK B��$WDIFU M�¦F^ 	D�OTJIFCFME R P�QOK M�U H G BDG R HJC�Q�M IOG�Z G U M�BDE E R P�R K V M���IFCFM�G U BJCFE ] HDU P�B G R HDC:G U ` E�Y HJP:QOK M NFM��JIOR T
�OR M C��JI�[ R CJG M U Q�H K BDCJG:K M E:¦�Q�H R CDG E TL] HDIFU COR G�IFCoU V E IOK G BDG:G U HDQoG HJIFU P:M CDG V	Q$HJIFU
Z G U M�IOG R K R E BD�OK M ^
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� ����� �!����� � ��� � � ����
A�M ION�P:V G �FHOXFM E.Q�M IOSJM CDG�Y M Q�M CFXFBJCDG�Z G U M�IOG R K R E V M E�«

¬ CFHDIFE�Q$HJIOSJHDCFE�M E E B �JM U�X�[ M E G R P:M ULK [ '�& .)/ � � !���� ����/ '�� � '���� * " � &('�� � " � ��^ � R$Y M K K M \
Y R.M E G:G U ` E�] B R �OK MDTLCFHJIFE:Y HJCFE R XFV U M U HJCFE:�OIFM�K [ B K WDHJU R G �FP�M�B�Y HDCJSJM U WJV	M G�CFHDIFE
BDU U Z G M U HJCFE�K M E�R G V U B G R HDCFE ^
A�BDCFE�K M�Y BJE�XFM�G U BJCFE ] HDU P�B G R HDCFE�B ��CFM E T>CFHDIFE�Q$HJIOSJHDCFE�V G IFXOR M U�K B	CFHJU P:M�XFM
� �  ��Q�HDIFUL� IFWDM U�XFM�K [ R P�Q$HJU G BDCFY M�XFM�K B:G U BDCFE ] HJU P:BDG R HJC�^ %	BDR E T$XFBDCFE�K M E�Y BDE
QOK IFE�WJV CFV U BDIONh� G U BJCFE ] HDU P�B G R HDCFE�Q$HDK �FCFHDP:R BDK M E�X�[ HJU XFU M	E IFQ�V U R M IFU�HJI�V WJB K.�
	JT>G U BDCFE ] HJU P:BDG R HJCFE�E QOK R CFM E � T �+CFM�Q�M IOG�E [ V Y U R U M�E HJIFE:IFCFM�] HDU P�M�P:BDG U R Y R M K K M
E R P�QOK M�M G�XFHDCFY�R K@C�[ M E G�QOK IFE�Q�HDE E R �OK M�XFM�K B�Y HJP:QFBJU M U.B:K [ R XFM CDG R G V ^
�.HJIFE�Q$HJIFU U R HJCFE�XFV Y HJP:Q�HDE M U
�+M C�G U BJCFE ] HDU P�B G R HDCFE�E R P�QOK M E � � �OIOR�HDCJG�Y �FB \
Y IFCFM�IFCFM�E R WDCOR �$Y BDG R HJChQF�
�FE R �OIFM�� QOR CFY M P:M CDG T�G HJU E R HJC�^ ^ ^ ��QFBDU BJP:V G U BD�OK M�QFBJU
IFCFM	SDBDU R BD�OK M T�M C�WJV CFV U B K T�IFC�BJCFW K M � � BDU §J¦ 	 ^�� K�E M U BDR G	B K HDU E�Q$HJE E R �OK M�X�[ V G IO\
XOR M U�K [ V SJHDK IOG R HDC�XFM E.XOR @V U M CDG M E � � M G.X�[ BDU U Z G M U�K M E�R G V U B G R HDCFE��OIFBDCFX�Y M U G B R CFM E
X�[ M CDG U M�M K K M E�E HDCJG�] BDR �OK M E ^>�.V BDCFP�H R CFE�K B	XFV Y HJP:Q�HDE R G R HJC�M C � � M E G�Y HDP�QOK M NOM
M G�CFV Y M E E R G M�IFCFM�P:HOXFV K R E B G R HDC�B:QFU R HDU R>XFM E�XFV ] HDU P�B G R HDCFE.Q$HJE E R �OK M E ^
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¬ CFHDIFE�Q$HJIOSJHDCFE.� IFWJM U�K B , !�'�/ � � +�� / "�$ '�/ �(����/ '�� � '���� * " � &('�� � " � ��^L©�M Q�M CFXFBJCDG TCFHDIFELC�[ B SJHDCFEL�OIFM�XFM E>R CO] HDU P�B G R HDCFE>K HOY BDK M E@] HJIFU COR M ELQFBDU>K B�Q$HJE R G R HDC:XFM ELQ�H R CDG E
M G:K M IFU E�U M K BDG R HJCFE�XFM�Y HDCFCFM NJR G V	M G�K B�Y HJCFE G U IFY G R HDC�BDIOG HJP:BDG R �OIFM�XFM�Y U R G ` U M E
W K HD�FBJION�M E G.IFC	QFU HD�OK ` P�M�M NJG U Z P:M P:M CDG�Y HDP�QOK R �JIFVD^ � R M C	E HJIOSJM CJG T$CFHDIFE�CFHDIFE
Y HJCDG M CDG HJCFE�XFM�QFU V E M CDG M U�SJR E IFM K K M P:M CDG.K M E�R CO] HJU P:BDG R HJCFE�M G�XFM.K M EL� IFWDM U�W K HD�FBD\
K M P:M CDG��:K [ ��R K ^
A�M SDBJCDG�K [ BD�FE M CFY M�XFM	Y U R G ` U M E:E R P:QOK M E�Q�HDIFU:BJU U Z G M U�K M E�R G V U BDG R HJCFE T�CFHDIFE�B SJHDCFE

QFU V ] V U V�XFV G M U P:R CFM U�XFM�P:BJCOR ` U M�Y HDP�QOK ` G M P�M CJG:M P:QOR U R �OIFM:K M�CFHDP��FU M�X�[ R G V U BDG R HJCFE�«
¥�G U BDCFE ] HJU P:BDG R HJCFE�U R W R XFM E T�¥�G U BDCFE ] HJU P:BDG R HJCFE�B ��CFM E�M G�� ��G U BDCFE ] HJU P:BDG R HJCFE�E QOK R CFM E
B SJM Y�IFC�] BJY G M IFU�XFV Y U HDR E E BJCDG�XFM�K R E E BJWDMD^
�.HDG HDCFE��OIFM.G HJIOG M E�K M E.P�R E M E.M C	Y HDU U M E Q$HJCFXFBDCFY M��OIOR@HJCDG.E M U SJR>�:Y U V M U�K M E�U V E IOK \

G B G E.QFU V E M CDG V E.XFBJCFE�Y M G G M�G �F` E M�E HJCDG.] HDCFXFV M E.E IFU�K M�P�Z P�M�E Y �FV P�B�X�[ R G V U BDG R HJCFE ^

)�& ' ��,.0�<��.0@*	- ? ��?>0 -,	?@,.9�*	0
� K B:�$C	XFM E�R G V U B G R HDCFE T$CFHJIFE�HJ�OG M CFHJCFE�XFM ION�G �OQ�M E.X�[ BDQFQFBJU R M P:M CDG E�«

¬ K M E.BJQFQFBDU R M P�M CJG E�XFM�K R WDCFM E.E HJIFE.K B�] HDU P�M�� K R WJCFM���XFM��	
 T$K R WJCFM �	XFM��� T 
@� 	 � T

 �
�	 � ^

¬ K M E�BDQFQFBJU R M P:M CDG E�XFM�Q$HDR CJG E�BDQFQFBJU G M CFBJCDG���XFM E�K R WJCFM E�BJQFQFBDU R V M E�B SJM Y�IFC�E M IOR KY �FH R E R>� M C:WJV CFV U B K�¥ � � �LQFBDULK [ IOG R K R E BDG M IFU�E HDIFELK B.] HJU P:M�X�[ IFCFM�K R E G M�XFM�Y HDIFQOK M E
XFM�Q$HDR CJG E � � �
 � � �� � ^
©�M Q�M CFXFBJCDG T�CFHDIFE�CFM�Y HJCFE M U SJHJCFE.QFBDE�K M E�G U BDCFE ] HJU P:BDG R HJCFE�E IFY Y M E E R SJM E ���OIOR>HDCJG

E M U SOR�BDIhU M Y BDK BJWDMD^.©.[ M E G�X�[ BDR K K M IFU E�Q$HJIFU�Y M G G M�U BDR E HJCh�JIFM�CFHJIFE	B SJHDCFE�Y �FH R E R�XFM
Y HJP:Q�HDE M U�K M E�G U BJCFE ] HDU P�B G R HDCFE�M G	CFHDC�QFBJE�XFM�U M Y BDK Y IOK M U��oY �FBJ�JIFM�R G V U B G R HDC�IFCFM
IFCOR �OIFM�G U BJCFE ] HDU P�B G R HDC	M C	U M P:M G G BDCJG���� HJIFU�K M E.Q$HDR CJG E�BJQFQFBDU R V E ^
� R�CFHDIFE	Y �FM U Y �FHDCFE�IFCFM�G U BJCFE ] HDU P�B G R HDChWDK HJ�FB K M��OIOR�E IFQ$M U Q$HJE M�BDIhP:R M ION � 


M G �� T�CFHJIFE�Q$HJIFU U HDCFE:K BoY BDK Y IOK M U��oQFBJU G R U�XFM E�BDQFQFBJU R M P:M CDG E�XFM�Q$HDR CJG E�QFBJU�IFCFM
BDQFQFU H NOR P�B G R HDC�BDION	P�H R CFXFU M E.Y BDU U V E�X�[ IFCFM�G U BJCFE ] HDU P�B G R HDC	E QOK R CFMD^

��C	Y HDCFY K IFE R HDC�T�CFHDIFE.Q$HJIFU U HDCFE�� IFWDM U�XFM E�U V E IOK G BDG E.E H R G@«

¬ M C�SOR E IFBDK R E BDCJG�K M E�K R WDCFM E�P�R E M E:M CoY HDU U M E Q$HJCFXFBDCFY M�E H R G:BDQFU ` E�E IFQ$M U Q$HJE R G R HDC
WDV HDP�V G U R �JIFM��	K B	�$CoXFM E�R G V U B G R HDCFE TLE H R G:BDQFU ` E�V G R �JIFM G BDWJM ^�©�M K B�Q$M U P:M G:XFM
� IFWDM U�W K HD�FBDK M P:M CDG�XFM�K B:P:R E M�M C�Y HJU U M E Q�HDCFXFBJCFY M � 0 &($ " / � , !)� ^
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1:� 1:-$(*7 3'7 -=3'-=b*7 98.'3'- 0'7mA - i 0,;8+ - .'3"y�B'7 (80,F8- 7 i 0'-E2 - /m3'5 6 (87 1:9*+ ; (8.'/�3'- /�F8- .*+ 7 ; A 0,2 - /
2 9*+ 5 7 980,l
3'-�2 9�)'9*/ -"3'- 3'(*.'.'5 - /�/ (8.*+�/ q,1�5 + 7 ; i 0'- / ?
| - A -�6 9 ; + D�.'(*0'/�B�(80,F8(*.'/�0,+ ; 2 ; / - 7�2 - /�2 ; b8.'- /�3'-�2 ` 9*+ 2 98/�B�(*0'7�5 + 0'3,; - 7�2 9�/ q'1:5 + 7 ; -

3'- /"F8- .*+ 7 ; A 0,2 - /�A 5 7 5 )'7 980,lz2 9*+ 5 7 980,lz3'98.'/"2 - /:3'(*.'.'5 - /�3�` 0'.#B'9*+ ; - .*+ ?$@�` - / +�A - i 0'-
.'(*0'/�6 - 7 (8.'/�3'98.'/$2 - A j'9*B,; + 7 -�g 5 5 / 0,2 + 9*+ /�- +�B�- 7 / B�- A + ; F8- /'h'?

��� 
�� " ����()� % � # � ��� � % � � '1� � !�" #�� % ' #�� � � '�"�� ����% !��
� '�% �

H�(80'/p9*2 2 (*.'/z5 + 0'3,; - 7p2 9S6 (87 1:-}3'-#2 9 1�9*.'3,; )'0,2 -}3'98.'/p2 9 )'9*/ -}3'- /z3'(*.'.'5 - /
3'- /�A 7 6*.'- / ?$Km(80'7�A - 2 9'D=.'(80'/�A 9*2 A 0,2 (8.'/:2 9z3,; / + 98.'A -�b 2 (*)'9*2 -�- .8+ 7 -�2 - /:2 ; b8.'- /�/ (*0'/ C
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J�(,3'- 0 J
(,3'-6. J
(,3'-"f J�(,3'- k J
(,3'- N
�? k ='D =$0 C k,D 08� C . 0,D k8f . f,D =8N C k,D � N
> � f 0'D k5; .$.*D M*N . ;,D e8N . k'D f2. ='D f�0
�@ . ='D . e M,D e*k �,D =,f C f,D . k f,D f =
> � . 0'D 08k . k,D �$. . N'D =,� ;8D ; M ;,D ;8f
�B C k�=,D N�0 . N,D =*M �8D 0 =,. C f,D . k C 0,D ; e,�
> � . f,D =,f . e,D =*k . N'D ;�0 . 0'D e,� ='D . k

�
	��� ;,? ; Q � X �*X [ ] X [ w x�Y ] � Z�t v,Y \�\�Y ]�Y XmV � �*U X ] � X v T�Y ] ��] x,U)� Y ]$Z�t W,Y ]mT't x,U)� �$T�U [ \"� [ T,��� Y
� [ �8\�Y�W*x �*Y \'X U [ � x2� Y � V U V � U �����8�*x�� u�Y�Y \'X U Y6� � Y \'] Y Z � � Y:W,Y:U V � V U Y \"� Y�� � ] Y ��Y X � Y ]��	�
� Y U �*Y �*x*���

J�(,3'- 0 J
(,3'-6. J
(,3'-"f J�(,3'- k J
(,3'- N
�? C 0'D 0�= f8D f e 0'D f2. C N'D ; = .8D e,.
>�� f 0'D f�; .*f8D k8f . ;,D 08M . N'D k8k k'D N,f
�@ 0,D f M C f8D . � C .*D f*f f8D . 0 C �8D 02.
>�� . �,D e�= .$.*D =*k . 0'D �8f M,D e8f ='D =5;
�B C . 0,D ; k N,D � ; f,D k,f C f,D k�= C .*D f*�
> � . ='D .*f . e,D � ; . f,D 05; . N'D e,f N'D e8M

�
	��� ;,? e Q � X �*X [ ] X [ w x�Y ] � Z�t v,Y \�\�Y ]�Y XmV � �*U X ] � X v T�Y ] ��] x,U)� Y ]$Z�t W,Y ]mT't x,U)� �$T�U [ \"� [ T,��� Y
� [ �8\�Y
W*x �*Y \'X U [ � x2� Y/� V U V � U ��� �,�*x�� u�Y�Y \�X U Y�� � �*X � � ]�Y X � Y ]
�	� � Y U �*Y �*x*��� �mY ]�� ��� Y x,U ]
Z�t v8Y \'\�Y ]zt \�X � t \,] [ W,V U �$� � Y Z�Y \'X�W*[ Z:[ \�x�V���� t U ]zw x�Y3� Y ]zV � �*U X ] � X v T'Y ]�] t \'X�U Y ] X V ]
] X �$� � Y ] �
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J�(,3'- 0 J
(,3'-6. J
(,3'-"f J�(,3'- k J
(,3'- N

�? C N'D =5; =,D N*k C �8D k8� N,D � = C N,D N8�
>�� . ='D . k .*�8D . = . �,D k�= .�.8D f2. k'D =8k
�@ C .8D M�= C 0,D N = C N,D . N .*D N = C N,D k =
> � . �,D e8N ;8D N*e ;,D �8� M,D ; 0 �,D N8e
�B C ;,D e8M �8D M*N C k,D N�0 C 0'D . N C 0,D M�;
> � . f,D ;�; f�0,D k*M .�.8D k�= . N'D �8f N'D f8f

�
	��� ;,? M Q � X �*X [ ] X [ w x�Y ] � Z�t v,Y \�\�Y ]�Y XmV � �*U X ] � X v T�Y ] ��] x,U)� Y ]$Z�t W,Y ]mT't x,U)� �$T�U [ \"� [ T,��� Y
� [ �8\�Y:W*x �*Y \'X U [ � x2� Y6� V U V � U ���mW*U t [ X�Y \'X U Y � � �*X � � ]�Y X)� Y ]��	� � Y U �8Y �*x*� ���mY ] �*��� Y x,U ]�W,Y ]
V � �*U X ] � X v T�Y ]�] t \�X X U � ]
] v Z�V X U [ w x�Y ]�W,Y � Y � � Y ]�W,Y�� �
T�U [ \�� [ T'��� Y�� [ �*\�Y
W*x �8Y \�X U [ � x2� Y
� V U V � U �����8�*x�� u�Y �
1:98.'3,; )'0,2 9 ; 7 - /$3'-$2 ` 9*+ 2 98/=- +$A - 2 2 - /$3'- /$3'(*.'.'5 - / ? R - /=7 5 / 0,2 + 9*+ /=/ (8.*+$B'7 5 / - .8+ 5 /$3'98.'/E2 -
+ 9*),2 - 980�;,? . 0$P'.'(80'/$q�+ 7 (80,F8(*.'/$2 - /�3,; / + 9*.'A - /�b 2 (*)'9*2 - /$/ 0,; F*9*.8+�2 - /�9 l'- /,? n / 9*b*; + + 9*2 o D
@ n A (87 (*.'9*2 oE- +�B n + 7 9*.'/ F8- 7 / 9 2 oE- +=+ (*+ 9 2 - n � < �� � � � -�� < �� � � � - � < �� � � � - o D*+ (*0,+ - /E2 - / i 0'9*+ 7 -
A 9*2 A 0,2 5 - /�y�B'987 + ; 7�3'- / . 0�B'7 - 1:; - 7 /�1:(,3'- / ?

< �� � � � < �� � � � < �� � � � < � � � �
0 k*k'D �*e k*N'D =,. �$.8D =�= ; 0'D =5;
7 N*N'D N,f =8f,D N,� ; 0'D k5; . 08N,D 08�
8 N�0'D e$0 ; N'D . 0 f$.8D =,� e�;,D k,f
< f M'D k$0 f e'D 08N =*k'D =�= ;*�,D N8M
9 k2.8D k8M M*e'D e8k f*�,D k�= . 0�=,D ; =
: f 0'D =8M k�0'D k,� . ;,D ;*k N�0'D ;*M

�
	��� ;8? . 0 Q �mY ]�W*[ ] X �*\"� Y ]���� t�� ��� Y ]�W,Y � � � [ �8\�Y$] t x8] � Z��*\�W*[ � x2� �*[ U Y$W,Y ]��"Y �,Y Z�T�� �*[ U Y ]
W,Y � ��� � ] Y"W,Y"W,t \'\�V Y ]"W,Y6� U �*\�Y ]�T'�*U�U � T8T�t U X	� � � �*X � � ] �
H�(80'/�B�(80,F8(*.'/�3'(8.'A
A (*1�B'9*7 - 7�A - /�3,; / + 98.'A - /�- .*+ 7 -�- 2 2 - /�- +�A 2 98/ / - 7�2 - /�A 7 68.'- /

/ 0,; F*98.*+�2 ` ; 1�B�(87 + 9*.'A -�3'-�2 9:3'5 6 (87 1:9*+ ; (8.�3'-�2 - 0'7�1:98.'3,; )'0,2 - ?�H�(80'/=F8; / 0'9 2 ; / (8.'/�3'9*.'/
2 - /=_�b*0'7 - / ;,? .8D82 - /$A 7 68.'- /$F,0'/$3'-�B'7 ( _'2 D,y 2 9"1�� 1�-�5 A j'- 2 2 - - +�7 - A 9*2 5 /$3'9*.'/=2 -�7 - B�s 7 -
.'(*7 1�9 2 ; / 5 3'-�2 ` 9*+ 2 98/ ?
Q 9�P=2 9#3'5 6 (87 1:9*+ ; (8.S- / +�B'7 ; .'A ; B'9*2 - 1:- .*+�/ 0,; F*98.*+
2 9z3,; 7 - A + ; (8.6@ n ?��2: ��� o ?$�=.
- ��- + D�2 - A ( ; .�3'- 2 9�1�9*.'3,; )'0,2 -"- +�/ (8.�- l,+ 7 5 1:; + 5:9*.8+ 5 7 ; - 0'7 -:/ (*.8+�3'5 A 9*2 5 /�F8- 7 /
2 ` 9*7 7 ; s 7 -*?
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��� �� ;8? . Q�� � � ] ] Y Z�Y \�X$W,Y ]6� U �*\�Y ]:Y \ � t \"� X [ t \�W,Y � �
W,V � t U Z��*X [ t \�W,Y � Y x,U ] Z��*\�W*[ �
� x2� Y ]�T'�*U U � T8T�t U X	��� �"T't ] [ X [ t \pZ�t v8Y \'\�Y"W,V �=\'[ Y�T'�*U � � �*X � � ]�� T�U V ] Y \�X V:Y \ � � ] � ���:Y
u'�*x,X�Y \ � � ]�Y X�W,Y:W*U t [ X Y � �8�*x�� u�Y ��9 � � Y�T�� x8]�g��*\�t U Z�����h � �.7��.8��E<���0�Y X.: � � Y
T�� x8]�g=\�t U Z����,h � �
	�t x,X Y ] � Y ] ] x,U � �2� Y ]�] t \'X�W8�*\,] � Y�U Y T � U Y \�t U Z���� [ ] V W,Y � � �*X � � ] �
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Q 7�P:2 ` 9*.'b*2 -�3�` (*0,F8- 7 + 0'7 -�3'-S2 9�1�9*.'3,; )'0,2 - - / +SB,2 0'/#6 9*; ),2 - D:2 9�2 ; b8.'-�/ (*0'/ C
1:98.'3,; )'0,2 9 ; 7 -�- / +
3'(8.'A�3'5 A 9 2 5 -�F8- 7 /�2 -�j'9*0,+ n 6 (87 + -�3,; / + 98.'A -�/ 0,; F*9*.8+�B,o�- +
5 + ; 7 5 -�F8- 7 /�2 ` 9 F*9*.8+ n 6 (87 + -�3,; / + 9*.'A - / 0,; F*9*.8+1@'o ?

Q 8:P'2 - 1�- .8+ (*.�- / +�B'7 (,5 1"; .'- .8+�F8- 7 /�2 ` 9 F*9*.8+ n 6 (87 + - 3,; / + 98.'A - / 0,; F*9*.8+1@'o ?

Q <�P=1:� 1:-�/ ;�2 9p3'5 6 (87 1:9*+ ; (8.}7 - / / - 1"),2 -�ypA - 2 2 -�3'-�8EDE2 -
1�- .8+ (*.}.�` - / +
B,2 0'/
9 F*9*.'A 5 1:9*; /�3'5 A 9 2 5�F8- 7 /�2 - )'98/ n 6 (87 + -�3,; / + 9*.'A - / 0,; F*9*.8+B,o ?

Q 0SP�2 ` 9*.'b*2 -�3�` (80,F8- 7 + 0'7 -�3'-:2 9�1 68A j'( ; 7 -�- / +"+ 7 (8B�6 9*; ),2 - DmA - i 0,;$- .'b*- .'3'7 -�0'.
3'5 A 9 2 9*b8-"3'-"2 9�2 ; b8.'-"/ (80'/ C 1�9*.'3,; )'0,2 9*; 7 -"F8- 7 /�2 -:j'9*0,+ n 6 (*7 + -"3,; / + 9*.'A -:/ 0,; F*98.*+
B8o ?,H�( + (8.'/ i 0'-0 .�` - / +�B'9*/=2 -�B,2 0'/=B'7 (,A j'-�3'-�2 ` 9*+ 2 98/=A (*1�1:-�.'(*0'/$9*0'7 ; (*.'/$B'0
2 - B�- .'/ - 7�B'0,; / i 0�` ; 2E9�/ - 7 F,;m3�` - .'/ - 1"),2 -"3'- 7 5 6 5 7 - .'A -*?

Q : P*2 9"1:98.'3,; )'0,2 -�- / +�7 - 1�9*7 i 0'9*),2 - 1�- .8+"g�1�( q8- .'.'-'h'? R ` 98.'b 2 -�3�` (80,F8- 7 + 0'7 -�- / +
; 3'- .*+ ; i 0'-"y�A - 2 0,;m3'-�2 ` 9*+ 2 98/ D'2 - 1�- .8+ (*.�.�` - / +�.,;m7 - .,6 (8.'A 5*D�.,;mB'7 (,5 1:; .'- .*+ ?

H ` (*0'),2 ; (8.'/:B'98/ i 0'-
.'(80'/:A (81:B'987 (*.'/:2 - /:1:98.'3,; )'0,2 - /�3'98.'/:0'.#7 - B�s 7 -
.'(87 1:9*C
2 ; / 5�B�(80'7�+ (80,+ -"2 9
/ + 7 0'A + 0'7 -�A 7 6*.,; - .'.'-*?m�=.�6 9*; + D�.'(80'/ .'-:3'5 + - A + (*.'/ i 0'-"2 - / 6 (*7 + - /
3'5 6 (87 1:9*+ ; (8.'/�3'-�2 9:1�9*.'3,; )'0,2 -"7 - 2 9 + ; F8- 1�- .8+�980
7 - / + -"3'0
A 7 6*.'-*?

R 9�3,; / + 98.'A -�b 2 (*)'9*2 -$.'-=B�- 7 1�- +=B'9*/E3�` 9*c�.'- 7�2 ` 5 + 0'3'-$3'- /E3'5 6 (87 1:9*+ ; (8.'/�P*0'.'-=6 (*7 + -
F*9 2 - 0'7�B�- 0,+ B'7 ( F8- .,; 7 3�` 0'.'-"/ (81:1�-:3'-:.'(*1")'7 - 0'/ - / B�- + ; + - / 3'5 6 (87 1:9*+ ; (8.'/�(*0�3'-"2 9
B'7 5 / - .'A - 3�` 0'.'-�+ 7 s /=; 1:B�(*7 + 98.*+ -*?�@�` - / +�B�(*0'7$A - 2 9 i 0'-�.'(*0'/�9 F8(*.'/�B'7 ; F,; 2 5 b*; 5 3'9*.'/$2 -
A j'9*B,; + 7 - 3'- /"g 5 5 / 0,2 + 9*+ /�- +�B�- 7 / B�- A + ; F8- /'h�2 ` 0,+ ; 2 ; / 9*+ ; (8.
3'- /�3,; / + 9*.'A - /�3�` 981:B,2 ; + 0'3'-*?
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� 	������������ 	�� � ����������������� �!��� ��� �����#"�� ���%$�� &'� ()� ��"+* ����� ( � � 	%��� ���
3'- /�9*+ 2 98/:98.'9 + (81"; i 0'- /�980,+ (*1�9 + ; i 0'- 1:- .*+�A (*.'/ + 7 0,; + /�3'98.'/"2 -
A 9*3'7 -�3'-�2 9

A j,; 7 0'7 b*; -"A 7 98.,; (*6 9*A ; 9*2 - - +�3'-�2 9�.'- 0'7 (,A j,; 7 0'7 b*; -*?

�=.�B'987 9 2 2 s 2 -*D�.'(*0'/ 9 F8(*.'/ 0,+ ; 2 ; / 5:2 - /�(80,+ ; 2 /�3'5 F8- 2 (8B'B�5 / 980�A (80'7 /�3'-:A - + + -"+ j's / -
B�(80'7"+ 7 (*; /�9*0,+ 7 - /�9*B'B,2 ; A 9 + ; (*.'/�P=2 ` 5 + 0'3'-�3'-�2 9pA 7 ( ; / / 9*.'A -�3'-�2 9�+ � + -
3�` 0'.#- .,6 9*.8+ D
2 9p1:; / -�- .}A (*7 7 - / B�(8.'3'9*.'A -
9 F8- A�0'.#9*+ 2 98/:3'0}A - 7 F8- 9*0S- +�2 ` 5 + 0'3'-�3'0}1:(80,F8- 1�- .8+
A 987 3,; 9 i 0'-*?

K=7 5 A ; / (8.'/ i 0'-�A - /�- l,- 1:B,2 - /�(*.8+�B�(80'7:)'0,+�B'7 ; .'A ; B'9 2�3'-
1�- + + 7 -�- .#F*9*2 - 0'7�0'.
+ 7 9 F*9 ; 2�3'-�7 - A j'- 7 A j'- - + i 0�` ; 2 /�.'-�B�- 0,F8- .*+�3'(8.'A�� + 7 -�A (*.'/ ; 3'5 7 5 /$A (*1�1:-�3,; 7 - A + - 1�- .8+
9*B'B,2 ; A 9*),2 - / 3'9*.'/�0'.�A (8.*+ - l8+ -:1:5 3,; A 9 2 ?�H�(80'/�9 F8(8.'/�1�� 1�-"A (*1�B,2 s + - 1�- .8+�; 1:98b ; .'5
A - 7 + 9 ; .'- /E9*B'B,2 ; A 9 + ; (*.'/mA (*1�1:-=2 -�g,B'9 + ; - .8+mF,; 7 + 0'- 2 h�(*0 2 9�/ ; 1"0,2 9 + ; (*.:3'-E2 9�A 7 (*; / / 98.'A -
3'-�2 9:+ � + - 3�` 0'.�- .,6 98.*+ ?
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H�(80'/�9 2 2 (8.'/�0,+ ; 2 ; / - 7�2 ` 9*+ 2 98/�3'0�A 7 6*.'-:B�(80'7�5 + 0'3,; - 7�2 -"A 7 6*.'- 8	��
�9*+ + - ; .*+ 3�` 0'.'-
/ 5 F8s 7 -"3'5 6 (87 1:9*+ ; (8.
1:9*l8; 2 2 9 ; 7 - n F8(*; 7�_�b*0'7 - e'? .*o ?

��� �� e,? . Q �mY6� U �*\�Y 8	� Y ] X$W,V � t U Z�V�T,�*U x,\�Y�] V � � U Y�u,v T't T�� � ] [ Y�Z�� �8[ � � �*[ U Y �

R 9
1�5 + j'(,3'- i 0'-:.'(80'/ 9 2 2 (8.'/�/ 0,; F,7 -�B�- 0,+"� + 7 -:7 98B'B'7 (,A j'5 -�3'-:A - 2 2 - /"B'7 (*B�(*/ 5 - /
3'9*.'/�P

Q I @ |��� M8� O i 0,;m5 + 0'3,; - 2 - /�3,; ��5 7 - .'A - /�- .8+ 7 - 0'.�A 7 68.'- .'(87 1:9*2�g�1:( q8- .�h�- +�0'.
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3'-.8	��? H�(80'/�B�(80,F8(*.'/m- .'/ 0,; + -=B'7 (8B'9*b8- 7�2 ` 5 + ; i 0'- + 98b*-$3'-E2 ` 9 + 2 9*/�y 8	� 9*_�. 3�` ; 3'- .8+ ; _�- 7
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A (*7 7 - / B�(8.'3'9*.'A - ?
Km987�A (8.*+ 7 -*D�2 9�2 ; b8.'-"/ (80'/ C 1�9*.'3,; )'0,2 9*; 7 -:5 + ; i 0'- + 5 - 5 J � - / + A (*7 7 - A + - 1:- .*+"1"; / -
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_�- 7E/ 0,; F*9*.8+E+ 7 (*; /E/ q,1�B,+ �*1�- /�P,5 2 9*7 b*; / / - 1:- .*+ D8+ (*7 / ; (*."F8- 7 + ; A 9 2 -�- +=A (*0'7 )'0'7 -$2 9 + 5 7 9 2 - ?

� � 	�� ������� �%!.-�# &�� - � # "�-�1 &�*	�

| 5 6 (87 1:(8.'/:.'(*+ 7 -�A 7 68.'-�.'(87 1:9*2 ; / 5
7 - B'7 5 / - .8+ 5
B'987 2 ` 9*+ 2 98/:- .#0'.#A 7 68.'-
9 + + - ; .8+
3�` 0'.'-�j8q,B�(*B,2 9*/ ; -�9 ; b*0�
*?,KE(*0'7�A - 2 9'D,.'(80'/$9*B'B,2 ; i 0'(*.'/$2 9"3'5 6 (87 1:9*+ ; (8.�3'5 _�.,; -�B'9*7=2 - /
k"1:(,3'- /$1"; /$- .�F*9 2 - 0'7$A ; C 3'- / / 0'/�y 2 9"1:98.'3,; )'0,2 -�3'-�2 ` 9 + 2 9*/$9 F8- A�0'.'-�9*1�B,2 ; + 0'3'-�; 1"C
B�(87 + 9*.8+ -�B�(80'7$0'.'- 1:- ; 2 2 - 0'7 -�F8; / 0'9 2 ; / 9*+ ; (8.�?�@$- 2 2 - C A ;m3'- F8; - .8+�1�9 ; .*+ - .'9*.8+�6 (*7 + - 1:- .*+
B'7 (*b8.'9 + j'- n F8( ; 7m_�b*0'7 -�e,? =8o ? 5 - 1:987 i 0'(8.'/ D i 0�` - .�9*0'b81:- .*+ 98.*+=2 - /EA (,- c�A ; - .*+ /=3�` 5 2 9*7 C
b ; / / - 1�- .8+ D�3'-�+ (*7 / ; (*.
F8- 7 + ; A 9*2 -"- +�3'- A (80'7 )'0'7 -�2 9*+ 5 7 9*2 -*D�.'(*0'/�B�(*0,F8(8.'/�98b*b87 9 F8- 7�2 9
3'5 6 (87 1:9*+ ; (8.�?
��.
+ - 2�g�B'9*+ ; - .*+�F8; 7 + 0'- 2 h�B�(80'7 7 9 ; +�� + 7 - 0,+ ; 2 - B�(*0'7�P

Q 2 ` Y \'] Y [ �8\�Y Z�Y \�X ?��=. - ��- + D�; 2"- / + i 0'- 2 i 0'- 6 ( ; /�3,; c�A ; 2 -z3�` (8),+ - .,; 7
3'- /
; 1�9*b8- /
1:5 3,; A 9 2 - /"3'-:B'9*+ ; - .*+ / 9*+ + - ; .*+ / 3'-�A - 7 + 9 ; .'- / 1�9 2 9*3,; - /"7 9*7 - / ? | -:/ 0'7 A 7 ( ~ + D�; 2 /
B�- 0,F8- .8+ 9 2 (*7 /�� + 7 -"9*+ + - ; .*+ /�3'-"B,2 0'/ ; - 0'7 / 3,; ��(*7 1:; + 5 /�- .�1�� 1�- + - 1:B'/ D�A - i 0,;
7 - .'3�3�` 980,+ 9*.8+�B,2 0'/�3,; c�A ; 2 - 2 - 0'7�7 - A (8.'.'9 ; / / 9*.'A -"- + D�B'987$2 y*C 1�� 1�- D�2 - 0'7�- .'/ - ; C
b*.'- 1:- .*+ ?

Q 2 9z] [ Z:x2� �*X [ t \�?EH�(80'/:B�(*0,F8(8.'/"; 1:98b ; .'- 7�0'.#/ ; 1"0,2 9*+ - 0'7�3'-
A j,; 7 0'7 b*; -
A 7 9*.,; ( C
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��� �� e'? = Q ����] x,U � �2� Y"W,Y � � �*X � � ]:�
V X V"W,V � t U Z�V Y:Y \ � t \�� X [ t \pW,Y�] Y x2� Y Z�Y \�X��"T'�*U � �
Z � X U Y ] � �*U �2� X V U [ ] �*\'X�� � u,v T�t T�� � ] [ Y W,Y � �:Z��2� u�t [ U Y � �$\
u'�*x,X ��� Y ]�T,�*U �*Z � X U Y ]6� t U U Y ] �
T't \�W,Y \�X � � � u,v T't T�� � ] [ Y W,V X Y � X V Y�] x,U�8	���$�*x�Z:[ � [ Y x �=[ � ]:t \�X�V X V�Z:x2� X [ T�� [ V ]�T,�*U���Y X
Y \3� � ] ��T'�*U�� �
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6 9*A ; 9*2 -=(�� .'(80'/�B�(80,F8(*.'/mB'9*7 981:5 + 7 - 7�- . i 0'- 2 i 0'- /m/ - A (8.'3'- /�2 9�1�9 2 9*3,; -Ey�(*B�5 7 - 7
- +�/ (*.�3'- b*7 5"3'- b*7 9 F,; + 5"9 F8- A*D�- .�B,2 0'/ D�2 9�B�(*/ / ; ),; 2 ; + 5"3'-"/ 0'B�- 7 B�(8/ - 7�B,2 0'/ ; - 0'7 /
3'5 6 (87 1:9*+ ; (8.'/ ?

� � 	�� � 	 &
"5/ 1<� &)!�1 -���
 !.-�# /5!.-�# ��� (<&+* , � ���
"�!.-�# ��� $��%# "�1%" ��# $'!�* &

R 9
A j,; 7 0'7 b ; -:A 7 9*.,; ( 6 98A ; 9 2 -:B�- 0,+"b*0'5 7 ; 7 A -�b*- .'7 -:3'-:3,; ��(87 1"; + 5 / ?m^ 2$/ ` 98b ; + 3�` 0'.'-
/ B�5 A ; 9 2 ; + 5�3'-�2 9 A j,; 7 0'7 b ; -�B,2 98/ + ; i 0'-�3'(*.8+=2 -�)'0,+$- / +$3'-�7 - A (*.'/ + 7 0,; 7 -�2 -�F8; / 9*b8-�9 _�.�3'-
+ 7 9 ; + - 7�2 - /�/ 0,; + - /�3'- + 7 980'1:9*+ ; / 1�- / 9*A A ; 3'- .8+ - 2 / (*0�3'-"1:9*2 6 (87 1:9*+ ; (8.'/�A (8.'b*5 .,; + 9*2 - / ?
Km(80'7:A - 2 9,DE2 -
A j,; 7 0'7 b ; - .}3'5 A (*0'B�-
3'- /�1:(87 A - 9*0,l#(8/ / - 0,l}3'0#A 7 68.'-
B�(80'7"2 - /:7 - B�(*C
/ ; + ; (*.'.'- 7 3'9*.'/ 0'.'-�A (8.,_�b*0'7 9*+ ; (8.�B,2 0'/�gE.'(87 1:9*2 -EhpI J 5 M$0 O ?m^ 2=/ ` 9*b*; +"3�` (*B�5 7 9*+ ; (8.'/
3'5 2 ; A 9 + - / i 0,;'B�- 0,F8- .8+=� + 7 -=+ 7 s /m2 (8.'b*0'- / n B,2 0'/m3�` 0'.'-=3,; r 9*; .'-$3�` j'- 0'7 - /EB�(80'7�2 - /mA 9*/�2 - /
B,2 0'/$b87 9 F8- / o=- +$; 1�B,2 ; i 0'- 7$3'-�.'(81")'7 - 0,l�/ B�5 A ; 9*2 ; / + - / n B,2 98/ + ; A ; - .'/ D'.'- 0'7 (,A j,; 7 0'7 b ; - .'/ D
(*B'j8+ 9 2 1:(*2 (8b ; / + - / D�3'- .8+ ; / + - / ? ? ? o ?
�=.#1:- + + 9*.8+�- .#A (87 7 - / B�(*.'3'98.'A -�2 9�2 ; b*.'-�/ (80'/ C 1�9*.'3,; )'0,2 9*; 7 -
3'- 8	� 9 F8- A
A - 2 2 -

3'-�2 ` 9*+ 2 98/ D'.'(80'/�B�(*0,F8(8.'/�- .�3'5 3'0,; 7 -�2 - 3'5 B,2 9*A - 1�- .8+�< n 7 (*+ 9 + ; (*.���+ 7 98.'/ 2 9*+ ; (8.�o i 0,;
B,2 98A - 7 9 ; +�2 9:1�9*.'3,; )'0,2 9*; 7 -"3'9*.'/�2 9�B�(8/ ; + ; (*.#g�.'(*7 1�9 2 -�h�3'5 _�.,; - B'987$2 ` 9 + 2 9*/ ?
H�(80'/�B�(*0,F8(8.'/�9*2 (87 /�/ ; 1"0,2 - 7�2 - /�B'7 (,A 5 3'0'7 - /�3'-�2 9#A j,; 7 0'7 b*; -�A 7 9*.,; ( 6 98A ; 9 2 - D$2 9

3'5 A (*0'B�-"3'-:1:(87 A - 9*0,l�(8/ / - 0,l�C�- l8+ 7 98A + ; (*.�980,+ (*1�9 + ; i 0'-:3�` 0'.'-:/ (*0'/ C / + 7 0'A + 0'7 -"C�- +
2 -�7 - B�(*/ ; + ; (8.'.'- 1�- .8+ C�9*B'B,2 ; A 9 + ; (*.p3'-"< y�2 9
/ (80'/ Q / + 7 0'A + 0'7 -:C n F8(*; 7�_�b80'7 - / e'? ;�- +
e,? e8o ?

� � ��� "�� '3��� % � ��'3� � !�" "��%��� !�% ! ��� � ��� �6*,����#�� #���&#�*��
� !3��( '1� � !�"�� ���"������ ����% '3� � ��

� � � � �����.-�"�� (21 $�-�# ���

H�(80'/�9*2 2 (*.'/�0,+ ; 2 ; / - 7�2 ` 9 + 2 9*/�3'0}A - 7 F8- 9*0SB�(*0'7�5 + 0'3,; - 7�2 -�A - 7 F8- 9*0 8'9���- +�B,2 0'/
B'9*7 + ; A 0,2 ; s 7 - 1�- .8+"/ - /�F8- .8+ 7 ; A 0,2 - / A 5 7 5 )'7 9*0,l�?��=.p- ��- + D�2 - 0'7 / 3'5 6 (*7 1�9 + ; (*.'/ B�- 0,F8- .8+
� + 7 - A 9*7 98A + 5 7 ; / + ; i 0'- /�3'-�2 9:1�9 2 9*3,; - 3�` ��2 r j'- ; 1:- 7�(80
3�` j8q,3'7 (,A 5 B'j'9*2 ; -�I J�K=L M*N*O ?
R -�A - 7 F8- 980 8'9S- / +"A - 2 0,;$3�` 0'.pj'(81:1�-:3'- =,��9*.'/ 9*+ + - ; .*+"3�` 0'.'-�9*B'j'98/ ; - n B�- 7 + -

3'-�2 9�B'9*7 (*2 - (*0�3'-�2 9�A (81:B'7 5 j'- .'/ ; (*.�3'0
2 98.'b*98b*- y"2 9:/ 0,; + - 3�` 0'.'-�2 5 / ; (*.�3'0
A (*7 + - l
� � ��� �T� � � � � � �TV Y9:+� ��, ��- � - �� �� � � � , $ - " � �F2 1 ��� � $  � �S� �2 1 3�4F2 1 3� " 6 � , �S� � $ �9� � -S� - �

D � $ � � " � � � ��, �F:F�	8?� " ,TYC� � � � - �� $ E;� � - � �F� �'YC� � ! � � � ! �'� $ ��, �5YC� � � � � � � �':�� � � � - " # $ �F� �
, G J9� " 7 � � � " - �T� �T��" 7 � �  � � ,;@ YC� 	 � $ <S� � J9� " B �
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��� �� e,? ; Q ��� � t Z�T'�*U �*[ ] t \��*x,X t Z��*X [ w x�YpY \�X U Y 8	� Y X6� � �*X � � ]�T'Y U Z�Y X:W,Y�U Y T�t ] [ �
X [ t \'\�Y U/� �zZ��*\�W*[ � x2� Y�� �=\�W�� t�� X Y \�[ U
x,\�Y � t U Z�Y:T�� x8]pg"\�t U Z���� Y�h�� ���zZ��2� u�t [ U Y
W8�*\,]"] �"T�t ] [ X [ t \#t U [ �8[ \���� Y�Y ] X�Y \#t T,�8w x�Y:��� t U ]�w x
� Y � � Y:� T8T'�*U ��� X�Y \ � �=W,Y � Y U�W8�*\,]
] �z\�t x5�8Y � � Y:T't ] [ X [ t \����"t x8]�U Y Z��*U w x�t \']�w x�Y � Y�W,V T�� �2� Y Z�Y \�X6� ��� � x2� V � U t X �*X [ t \ Y X
X U �*\,] � �*X [ t \ �:X Y \�W ��U V W*x,[ U Y � �/� t x,U � x,U Y"W,Y � ��Z��2� u�t [ U Y �
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��� �� e'? e Q � � g�t T'V U �*X [ t \�h�T'Y U Z�Y X�W�� t�� X Y \�[ U x,\�Y � �2� Y"Z�t [ \,]�Y \ � t \�� V Y ��� �8�*x�� u�Y �
� Y6� U �*\�Y"� � �*\�X�� � g�t T�V U �*X [ t \�h � ��W*U t [ X Y �$� T�U � ] �

A 5 7 5 )'7 9*2 o:B'7 (8b*7 - / / ; F8-*?���.'-�; .'/ B�- A + ; (*. i 0'9 2 ; + 9*+ ; F8-�3'- /:; 1�9*b8- /�^ 5 J 9p7 5 F85 2 5�0'.'-
9 + 7 (8B'j,; - 3'-�2 ` j'5 1"; / B'j's 7 -"b89*0'A j'- 3'98.'/$2 - /�2 (*)�- /�6 7 (*.8+ 9*0,l�� ?

��B'7 s /E0'.'-$/ - b*1�- .8+ 9 + ; (*.:980,+ (*1�9 + ; i 0'-�B'9*7m3'- /E(*0,+ ; 2 /E3'-$1�(*7 B'j'(*2 (8b ; -$1:9*+ j'5 1�9 C
+ ; i 0'-"- + 3'-"/ - 0,; 2 2 9*b8- D�.'(*0'/�(8),+ - .'(8.'/�2 9�/ 0'7 6 9*A -"A 5 7 5 )'7 9*2 -:B'7 5 / - .*+ 5 -"3'98.'/�2 9�_�b*0'7 -
e,? M,?

5 - 1�9*7 i 0'(*.'/ i 0'-�2 -�A - 7 F8- 9*0�- / +�3'9*.'/$0'.'-�B�(*/ ; + ; (8.:+ 7 s /$7 - 2 - F85 -�- + i 0'-�2 9"1�(*- 2 2 -
5 B,; .,; s 7 - - / +�+ 7 s /�A (*0'7 + -*?

� � � � 	�� -�# � 1%&'-5!	� &)!�1�-���
 !.-�# �%1 &

H�(80'/$- l,+ 7 9 q8(*.'/$2 - /=2 ; b*.'- /$3'-�A 7 � + -�- .�0,+ ; 2 ; / 98.*+$2 -�/ A j'5 1:9:1"0,2 + ; 5 A j'- 2 2 -�/ ; 1:B,2 ; _�5
n 9 F8- A"3'- /�A (8- c�A ; - .8+ /�3'-�2 ; / / 98b*-"3'-6.*D �"- +�N'D �8o ?
H�(80'/:1:- + + (*.'/:9*2 (87 /:- .#A (*7 7 - / B�(8.'3'9*.'A -�2 - /"2 ; b*.'- /:3'-�2 ` 9*+ 2 98/:3'0zA - 7 F8- 9*0}9 F8- A

A - 2 2 - /
3'-�8'9$?�H�(80'/�B�(80,F8(*.'/
- .'/ 0,; + -�B'7 (*B'98b*- 7:2 ` 5 + ; i 0'- + 98b*-�3'-�2 ` 9 + 2 9*/�y08'9 9*_�.
3�` ; 3'- .8+ ; _�- 7�A - 7 + 9*; .'- /�/ + 7 0'A + 0'7 - / D�- .
B'9*7 + ; A 0,2 ; - 7$2 - /$F8- .8+ 7 ; A 0,2 - /�A 5 7 5 )'7 980,l�2 9 + 5 7 9*0,l�?
J
9*2 b87 5 D�3�` 0'.'-zB'9*7 + D�2 -p6 9 ; ),2 -p.'(81")'7 -p3'-p2 ; b*.'- /�3'-�2 ` 9 + 2 9*/�- + D�3�` 980,+ 7 -pB'9*7 + D
�*� E;� �Q� � � � � 7 � - " � � ��� � $ �Q� � -Q� - �;D � $ � � " � �� � �Q, �	:F� :�� � NCP9� � � �QO � � $ � � , � � $ �;� $TE;� � - � � X � , - � �

� �98?� $ � � , � � " �9� -?� �98?� $ � � � � " � � � �T� �9��" 7 � �  � � , �
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��� �� e'? M Q ����] x,U � �2� Y6� t U X [ � ��� Y"W*x � Y U �8Y �*x 8'9 �*x,X t Z��*X [ w x�Y Z�Y \'XE] Y �8Z�Y \�X V Y �

2 - /�6 (*7 + - /�3,; ��5 7 - .'A - /
b85 (81:5 + 7 ; i 0'- /�- .8+ 7 -�2 ` 9 + 2 9*/
- +
2 - /�3'(8.'.'5 - / D�2 ` 5 + ; i 0'- + 9*b8-�3'-
2 9�1:(8- 2 2 -"5 B,; .,; s 7 - D�3'- /�F8- .8+ 7 ; A 0,2 - /�A 5 7 5 )'7 980,l�2 9 + 5 7 9*0,l
- +�3'-�2 9:B'7 - 1"; s 7 -"A ; 7 A (8.*F8(*C
2 0,+ ; (*.
2 9*+ 5 7 9*2 - b89*0'A j'- - / +�A (*7 7 - A + n F8( ; 7$_�b80'7 - e,? . 0,o ?
R - / F8- .*+ 7 ; A 0,2 - /�98B'B'9*7 9*; / / - .*+�3,; / / q,1�5 + 7 ; i 0'- /�PE2 -�b*980'A j'-�5 + 98.*+�)�- 9*0'A (*0'B#B,2 0'/

b*7 (8/ i 0'- 2 - 3'7 (*; + ?�@$- 2 9�- / +�B'987 + ; A 0,2 ; s 7 - 1:- .*+ ),; - .
/ (80,2 ; b*.'5 B'987$2 - /�2 ; b*.'- /�3'- A 7 � + -*?

� � � � �����-�"5! $�-�# ��� !�1�-���
 !.-�# �%1 &�( , 1<� &)/���1 /�� /�-�"�1%$�-�1%"5&

�#B'9*7 + ; 7�3'- /mB�(*/ ; + ; (8.'/�3'- /�2 ; b*.'- /m3'-=A 7 � + -$5 + ; i 0'- + 5 - / R�� ��- + 5�� ��D .'(80'/mB�(80,F8(*.'/
- l,+ 7 9 ; 7 -�2 - /�/ 0'7 6 9*A - /�3'- /$F8- .*+ 7 ; A 0,2 - /�/ 0'7 8'9#- +�2 ` 9 + 2 9*/ ?
| ` 980,+ 7 -�B'987 + D'y"B'987 + ; 7�3'- /�98B'B'9*7 ; - 1�- .8+ /�3'-�B�( ; .*+ /$+ 7 (80,F85 /�B�- .'3'98.*+�2 9"1:; / - - .

A (87 7 - / B�(*.'3'98.'A -�3'-�2 ; b*.'- / DE.'(*0'/"B�(*0,F8(8.'/"9*B'B,2 ; i 0'- 7:0'.'-:+ 7 98.'/ 6 (*7 1�9 + ; (*.z7 ; b ; 3'-�- +
j'(*1�( + j'5 + ; i 0'-:y 8'9SB�(80'7�2 -:B,2 98A - 7�3'98.'/�2 -:1:� 1:-:7 - B�s 7 - i 0'-:A - 2 0,;=3'- 2 ` 9*+ 2 98/ ? R - /
3,; ��5 7 - .'A - /�- .*+ 7 -<8'9#- +�2 ` 9*+ 2 98/�(8.*+�1:9*; .8+ - .'98.*+�0'.'- / ; b*.,; _�A 9*+ ; (8.
98.'9 + (81"; i 0'-*?
| 9*.'/�2 9p_�b80'7 -�e'? .$.*D$2 9z3,; / / q,1�5 + 7 ; -�/ - 1"),2 -pA (8.,_�7 1:5 - ?�KE9*7�A (*.8+ 7 - D�.'(80'/�3'5 C

A (80,F,7 (8.'/ i 0'-"2 - /�F8- .*+ 7 ; A 0,2 - /"3'-28'9S/ (8.*+ )�- 980'A (80'B�B,2 0'/�F8(*2 0'1:; .'- 0,l i 0'-:A - 0,l�3'-
2 ` 9 + 2 9*/ ?



��� ��� �
	�� ����� �$! � � �"! ��	 	��1�
�����$� � ! �	�
� �=�����
�
���
� �
�
���$������� �"! ��	�������	��"��! � �
�$��! ��� � ����%

��� �� e,? . 0 Q � Y U X �*[ \�Y ] � [ �8\�Y ]�W,Y�8'9�t \�X$V X V �*x,X t Z��*X [ w x�Y Z�Y \�X$V X [ w x�Y X V Y ] �*U �2� Y��6� �
Z:[ ] Y�Y \/� t U U Y ] T�t \�W8�*\�� Y�� �8Y � � � �*X � � ] � �"t x8]�U Y � t \'\��*[ ] ] t \,] � Y ]<�*Y \'X U [ � x2� Y ] � V U V � U �*x*�
� �*X V U �*x*� �,�*x�� u�Y � ��� ��� Y X�W*U t [ X�� ��� �����*[ \'] [�w x�Y)� �$T�U Y Z:[ � U Y � [ U � t \��8t � x,X [ t \6� �*X V U ��� Y
�8�*x�� u�Y � � 	����}Y X6� �#Z�t8Y � � Y�V T�[ \'[ � U Y � � � ��� ����Y Z��*U w x�t \,] � t Z:Z�Y � Y��8Y \�X U [ � x2� Y
W*U t [ XE] Y Z � � Y$T�� x8]�T'Y X [ X$w x�Y � Y �,�*x�� u�Y �
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k
B�(80'7�2 -:F8- .8+ 7 ; A 0,2 -�3'7 ( ; + ?�H�(80'/ 9 F8(*.'/ F,0pB'7 5 A 5 3'- 1�1:- .*+ i 0'-*Dm3'9*.'/�2 ` 9*+ 2 98/ D�- 2 2 - /
5 + 9*; - .*+�+ 7 s /�/ q'1:5 + 7 ; i 0'- / ?
H�(80'/�9 2 2 (8.'/�98.'9 2 q,/ - 7�2 - /�3'5 6 (*7 1�9 + ; (*.'/�3'- A - /�k�B'9 ; 7 - /�3'-�2 ; b8.'- /�3'-�2 ` 9*+ 2 98/$F8- 7 /

2 - 0'7 /$A (*7 7 - / B�(8.'3'9*.8+ - /�3'98.'/ 8'9$?,H�(*0'/$A 9 2 A 0,2 (*.'/$2 - /��"B'7 - 1:; - 7 /$1�(,3'- /�3'-�3'5 6 (*7 1�9 C
+ ; (8.
B�(80'7$2 - /�9 l'- /,?mDA@�- +B'?
R - /�3'5 6 (87 1:9*+ ; (8.'/�A (8.'/ ; 3'5 7 5 - /�A (81:1�-�98.'(*7 1�9 2 - /�/ - 7 (*.8+�A - 2 2 - / i 0,;�3'5 B'9*/ / - .*+�2 9

F*9 2 - 0'7"k,DmA ` - / + C y C 3,; 7 - i 0,;$/ (8.*+:y
B,2 0'/ 3'-�k�5 A 987 + / C + q,B�- /"3'-:2 9
1�( q8- .'.'-*?EH�(80'/�2 - /
B'7 5 / - .*+ (8.'/�3'98.'/$2 - /�+ 9*),2 - 980,l
/ 0,; F*98.*+ /�e'? f,D'e'? k�- +�e,? N,?

��0
F,0�3'- A - /�7 5 / 0,2 + 9 + / D�.'(*0'/�B�(80,F8(*.'/�A (8.'A 2 0'7 -mP

Q ;8;�.'(*0'/:- l,A 2 0'(8.'/"2 -�1�(,3'-�0�3'-�+ 7 98.'/ 2 9*+ ; (8.�DE.'(*0'/:7 - 1:987 i 0'(8.'/:A (81"),; - .z2 - /
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1:(8.*+ 7 - i 0'-�2 - /�3'- 0,l
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/ (*.8+�3'(8.'A�; .8F8- 7 / 5 - / ?

QSR -�F8- .8+ 7 ; A 0,2 -pb*980'A j'-�/ - 1"),2 -�B,2 0'/�3'5 6 (*7 1�5�A 9*7�; 2�A (*.8+ ; - .*+�B,2 0'/
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W,V � t U Z��*X [ t \
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(,3'- 0 J
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(,3'- k J
(,3'- N
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�=/ / 9 q8(*.'/E3'-$1"; - 0,l"A (*1�B'7 - .'3'7 -$A - /m3'5 6 (*7 1�9 + ; (*.'/�g,9*.'(87 1:9*2 - / h,? KE(*0'7mA - 2 9,D*.'(*0'/
2 - /E98B'B,2 ; i 0'(8.'/E980,l"2 ; b*.'- /E3'-$2 ` 9 + 2 9*/E- +=.'(80'/m2 - /EA (*1�B'9*7 (8.'/E980,l"3'(8.'.'5 - /=3'0:B'9 + ; - .8+ ?
H�(80'/"B�(80,F8(*.'/ F8(*; 7"3'98.'/ 2 - / _�b80'7 -�e'? .*f8Dme,? . k'Dme,? . N�- +:e,? . � i 0'-:2 - /:3'5 6 (87 1:9*+ ; (8.'/
gE98.'(*7 1�9 2 - /�h
1�(,3'5 2 ; / - .*+:A (87 7 - A + - 1�- .8+ 2 - / B'7 ; .'A ; B'9 2 - /"3'5 6 (87 1:9*+ ; (8.'/ - .8+ 7 -"2 ` 9*+ 2 98/
- +�2 - /�3'(8.'.'5 - / ?

��� �� e'? .*f Q � �,�*x�� u�Y � � Y ] � [ �8\�Y ] W,Y � � �*X � � ]�� Y \3� � �*[ U �"] t \'X$W,V � t U Z�V Y ] � Y \�\�t [ U ��Y \
� t \"� X [ t \�W,Y ]�Z�t W,Y ] g=�*\�t U Z��*x*��h�] x,[ � �*\�X � ��W*[ U Y � X [ t \�?�� � T'�*U �*Z � X U Y ]$T't x,U ��� �
�
��T�t x,U�� � ��� ����W*U t [ X Y���� Y ]"W,t \'\�V Y ] W*x:T'�*X [ Y \�XE] t \'XE] x T'Y U T�t ] V Y ] � Y \�X U �*\'] T,�*U Y \'X �
] x,U � ��] x,U � �2� Y"W,Y � � �*X � � ] �
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B�(87 + 9*.8+ / n j'(*7 /$+ 7 98.'/ 2 9*+ ; (8.�o 5 ?mD"5 @�- + � B�3'-�2 9:B,2 0'/$2 (*.'b80'-�2 ; b8.'-�F8- .*+ 7 ; A 0,2 9 ; 7 - n F8(*; 7
+ 9*),2 - 980
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- +�.'(*0'/�B�(80,F8(*.'/�F8; / 0'9 2 ; / - 7�2 - 7 5 / 0,2 + 9 +�3'9*.'/�2 9:_�b*0'7 - e'? . =,?
H�(80'/�7 - 1:987 i 0'(8.'/�9 2 (*7 / i 0'-EP
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QSR - B'987 9*1�s + 7 -65 @�1�- / 0'7 - 2 - b87 (*/ / ; / / - 1�- .8+�F8- 7 + ; A 9 2 ?
QSR - B'987 9*1�s + 7 - � B i 0'98.*+ ; _�-�2 ` 9*2 2 (*.'b8- 1�- .8+�2 (*.'b*; + 0'3,; .'9 2 ?
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] x,[ � �*\�X�� � W*[ U Y � X [ t \3B � ��T'�*U �*Z � X U Y ]�T't x,U
� � �
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� � �%� 	�� -�# � 1%&'-5!	� &)!�1�-���
 !.-�# �%1 &

;,0'7�2 - / k�A 7 68.'- / Dm.'(80'/ - l,+ 7 9 q8(*.'/ 2 - / 2 ; b*.'- / 3'-�A 7 � + - i 0'-�.'(80'/�_'2 + 7 (8.'/ B'987 0'.
_'2 + 7 98b*-$B'987mj*q'/ + 5 7 5 / ; / ?,H�(80'/m9*2 ; b*.'(8.'/�2 - /EA - .8+ 7 - /E3'-$b87 9 F8; + 5$3'- /m- .'/ - 1"),2 - /=3'-=2 ; b8.'- /
- +".'(80'/�2 - / 7 9*1�- .'(8.'/ y�2 9
1�� 1�-�5 A j'- 2 2 -�- .p0,+ ; 2 ; / 9*.8+ 2 - 0'7 / j'980,+ - 0'7 / 1:; .,; 1:9*2 -�- +
1:9*l8; 1:9*2 -*?
K=0,; / D$.'(80'/:1�- + + (8.'/�- .}A (*7 7 - / B�(8.'3'9*.'A -�2 - /:2 ; b8.'- /�3'-�8�!:9 F8- A 8 - - +�A - 2 2 - /�3'-

8 - 9 F8- A 8 � 3'98.'/�2 - / 3'- 0,l�/ - .'/ ?mH�(80'/ A j'- 7 A j'(8.'/"9 2 (*7 /�2 - /�2 ; b8.'- / A (*1�1"0'.'- / ?mH�(*0'/
+ 7 (*0,F8(8.'/�. f2.$/ (*0'/ C - .'/ - 1"),2 - /E3'-=2 ; b*.'- /mA (81:1"0'.'- /m- +E.'(*0'/mB�(*0,F8(8.'/�F8; / 0'9 2 ; / - 7m_�b*0'7 -
e,? . e�A - 2 2 - / i 0'- .'(80'/�9 F,; (8.'/�B'7 5 9 2 9*),2 - 1�- .8+�5 + ; i 0'- + 5 - /�/ 0'7 8�� ?
@$- + 5 + ; i 0'- + 98b*-:B�- 7 1�- + + 7 9*; + 3�` 5 + 0'3,; - 7�3'- /�/ (80'/ C / + 7 0'A + 0'7 - / D�- .�B'9*7 + ; A 0,2 ; - 7�B�(80'7

A j'- 7 A j'- 7�3'- /�7 - B�s 7 - /�98.'9 + (81"; i 0'- /�; .8F*9*7 ; 9*.8+ /�980
A (*0'7 /�3'-�2 9�A 7 (*; / / 98.'A -*?
| ` 980,+ 7 -$B'987 + D 2 - /m2 ; b*.'- /E3'-$A 7 � + -$/ (*0,2 ; b8.'- .8+=),; - . 2 9�/ (*0'3'0'7 -$3'- /m2 ; b*.'- /m(87 ),; + 9*2 - /�P

9 2 (*7 / i 0'- 2 9:2 ; b8.'- (*7 ),; + 9 2 - - / +�- .�3'- 0,l�B'9*7 + ; - /�3'98.'/ 8 ! D�- 2 2 - / -"/ (*0'3'-"- .�0'.'-"/ - 0,2 -
B'9*7 + ; - 3'9*.'/ 8 - - +%8�� ?
� � ��� �	� � � � � � �	� � � � � � � �  ! " # $ � �;� �9, �T- � - �T� $
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� ��� � � � , $ - " � �'2 1 �� � $  � �T� �2 1 3�4'2 1 3 " 6 � , �T� � $ �9� � -T� - ��D � $ � � " � �T � �9, ��R	� ��� 7 � ���S� � " � � � �
� �?, G �	� � , �?�QG U?� - ! � � � � - " �9� �?, G J9� " 7 � � � " - �9� �TE;�  � � ! � � $ �T@ PT� � � <�� � N B�� -	:� � - � ��WC� � � 8?" � , � � ��� $
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W,Y U \'[ Y U"Y ] X$�*X X Y [ \'X�W*x
] v \�W*U t Z�Y W�� �$T�Y U X$w x,[m] Y6� �*U �2� X V U [ ] Y ��Y \'X U Y"�*x,X U Y ] ��T'�*U x,\�Y
W,V � t U Z��*X [ t \
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��� �� e,? . e Q �$X [ w x�Y X � �,Y��*x,X t Z��*X [ w x�Y�W,Y ] �3� U �*\�Y ] � ���8�*x�� u�Y � 8�! ���*xpZ:[ � [ Y x � 8 - �
��W*U t [ X Y �
8 � � ��� �'�*����� t U ] � X U Y�T't ] ] [ � � Y W�� V X x'W*[ Y U � Y"W,V �8Y � t T8T'Y Z�Y \�X=W,Y � u'�8w x�Y�] t x8] �
] X U x�� X x,U Y � ��Y Z��*U w x�t \']"w x�Y � ��] t x'W*x,U Y"W,Y ] � [ �*\�Y ]:t U � [ X ��� Y ]:Y ] X)� [ Y \ � [ ] [ � � Y �
� � �%� ��� &
$'!�* !	� &�(<!�� / 1%� "5& ���
"5&+��� " 
 !�* # /
�

H�(80'/ B�(*0,F8(8.'/ 0,+ ; 2 ; / - 7 2 - /"9*B'B'987 ; - 1:- .*+ /"3'-�B�( ; .*+ / + 7 (*0,F85 /�2 (*7 /"3'-:2 9�1"; / -�- .
A (87 7 - / B�(*.'3'98.'A -"3'- /�2 ; b*.'- /�B�(80'7�9*B'B,2 ; i 0'- 7�0'.'-�+ 7 9*.'/ 6 (87 1:9*+ ; (8.
7 ; b ; 3'-�- +�j'(81:(*+ j'5 C
+ ; i 0'- y 8�!�- +%8 � B�(80'7$2 - /�1:- + + 7 - 3'9*.'/�2 - 1�� 1�- 7 - B�s 7 - i 0'-28 - n F8( ; 7$_�b80'7 - e,? . M,o ?
H�(80'/�B�(80,F8(*.'/�9*2 (87 /�A (81:B'987 - 7�2 - /�k�A 7 68.'- / A 987�2 - /�3,; ��5 7 - .'A - / (*.8+ 1:9*; .8+ - .'98.*+

0'.'-:/ ; b*.,; _�A 9*+ ; (8.p1:(87 B'j'( 2 (*b*; i 0'- ?mH�(80'/�F8( q8(*.'/ Dm- .pB'9*7 + ; A 0,2 ; - 7 D�.'- + + - 1�- .8+ 2 9
/ (*0,C
3'0'7 - 3'- /�B'987 + ; - /�(8/ / - 0'/ - /�3'- /�(87 ),; + - /�- +�3'0
6 7 (*.8+ ?

� � �%� ��� # 
 1<* !.-�# ��� (<&)* ! $'"���# /5/5!��%$'&

@$(*1�1:-
2 - /"; 1:98b*- /�B'7 5 A 5 3'- .*+ - /�/ (8.*+�/ + 9 + ; i 0'- / D$.'(*0'/�9 F8(*.'/�3'0#1�9 2�y�; 1:98b ; C
.'- 7$2 - /�3'5 6 (87 1:9*+ ; (8.'/�3'0'- /�y"2 9:A 7 (*; / / 98.'A -*?A��0'/ / ; D�B'7 (8B�(8/ (*.'/ C .'(*0'/�3�` ; .8+ - 7 B�( 2 - 7�3'- /
; 1�9*b8- /�- .8+ 7 -�2 - /�A 7 6*.'- /�8 ! - +%8 - 9 _�.�3'- 7 - A 7 5 - 7�0'.'- 5 F8(*2 0,+ ; (*.zW*v*\��*Z:[ w x�Y$- .*+ 7 - 2 -5 � ��- +�2 - � �$1�( ; / ?
Km(80'7 A - 2 9'Dm.'(*0'/ 0,+ ; 2 ; / (*.'/ 2 - / 9*B'B'987 ; - 1:- .*+ /"3'- /"B�(*; .8+ / - .8+ 7 - 8 ! - +28 - (*),+ - .80'/

2 (87 /E3'- /=B'7 5 A 5 3'- .8+ - /$1:; / - /=- .:A (*7 7 - / B�(8.'3'9*.'A -�3'-$2 ; b8.'- / ?,H�(80'/=B�(80,F8(*.'/=A 9 2 A 0,2 - 7E2 - /
+ 7 9*.'/ 6 (87 1:9*+ ; (8.'/�/ B,2 ; .'- /	��!�- +	� - i 0,;=/ 0'B�- 7 B�(8/ - .8+"7 - / B�- A + ; F8- 1:- .*+ 8�!�/ 0'7<8 - - +<8 -
/ 0'7�8�! ?
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� ��� Y x,U � Y ]"W*[ ��V U Y \�� Y ] Z�t U T'u�t � t �8[ w x�Y ] W*x�Y ] ��� � � U t [ ] ] �*\"� Y �

��.'-$+ 7 9*.'/ 6 (87 1:9*+ ; (8.:/ B,2 ; .'-�- / +=3'5 _�.,; -�B'987m/ - /EB�( ; .*+ /E3'-�A (*.8+ 7 � 2 - ?8H�(80'/EB�(80,F8(*.'/
; .8+ - 7 B�( 2 - 7=2 ; .'5 9*; 7 - 1:- .*+�2 - /=B�(*/ ; + ; (8.'/=3'- /$B�(*; .8+ /=3'-�A (*.8+ 7 � 2 -�- .8+ 7 -�A - 0,l�3'-�2 9"/ B,2 ; .'-
5 b89 2 - y:2 ` ; 3'- .8+ ; + 5"- +�A - 0,l�3'5 + - 7 1:; .'98.*+ � ! n A - i 0,;EA (87 7 - / B�(*.'3�y 8 ! � 8 - o�(*0�- .8+ 7 -
2 ` ; 3'- .*+ ; + 5 - + � - n 8 - � 8 ! o ?

��; .'/ ; D�.'(*0'/�B�(80,F8(*.'/�A 7 5 - 7�+ (*0,+ - /$2 - /�+ 7 98.'/ 6 (*7 1�9 + ; (*.'/$; .*+ - 7 1:5 3,; 9*; 7 - / i 0'- .'(*0'/
/ (*0'j'9*; + (8.'/�- +�2 - /�9*B'B,2 ; i 0'- 7�y 8�!�(80�8 - ? | 9*.'/�2 - /�_�b80'7 - /�e,? f 0�- +�e'? f2.*D�.'(*0'/�F8; / 0'9 C
2 ; / (*.'/:A - i 0'-
B�(80'7 7 9 ; +:� + 7 -�2 -�A 7 6*.'-
3'-�2 ` - .,6 98.*+�ypf�1:(*; /:- +�k�/ - 1�9 ; .'- / D=N�1:(*; /
- +:3'- 1:; D.=�1:(*; /"- +:0'.'-�/ - 1:9*; .'-*? R - / 3'- 0,lpB'7 - 1"; s 7 - / ; 1:98b*- / ; .8+ - 7 B�( 2 5 - /"(*.8+"5 + 5
(*),+ - .80'- /$B'987=; .8+ - 7 B�( 2 9 + ; (*.�3'- � ! 9*B'B,2 ; i 0'5 -�y28 ! D,2 - /$3'- 0,l�/ 0,; F*98.*+ - /$y:B'9*7 + ; 7=3'- � -
9*B'B,2 ; i 0'5 -"y 8 - ?

5 - 1�9*7 i 0'(*.'/ i 0'-�.'(*0'/=9 F8(8.'/=/ 0'B'B'7 ; 1:5�2 9 A (81:B�(*/ 98.*+ -�7 ; b*; 3'-�3'-$2 9 3'5 6 (87 1:9*+ ; (8.
3'-<8�!$F8- 7 / 8 - 9 _�.
3'-"1"; - 0,l�F8(*; 7�2 ` 5 F8(*2 0,+ ; (*.�3'0'- y:2 9:A 7 ( ; / / 9*.'A - ?

� 0'9*.'3 .'(*0'/
F8; / 0'9 2 ; / (8.'/�3,q'.'9*1:; i 0'- 1�- .8+�2 9}/ ; 1"0,2 9 + ; (*.�D�.'(*0'/�.'(80'/
7 - .'3'(*.'/
A (81:B,+ - i 0'- 2 ` 5 F8( 2 0,+ ; (8.�3'0�1�9*/ / ; 6E6 7 (*.8+ 9 2m/ - 1"),2 -"; / (*+ 7 (*B�- 9 2 (*7 / i 0'- A - 2 2 -"3'0�j'980,+
3'0�A 7 68.'-�9"0'.'-�A (*1�B�(8/ 9*.8+ -�F8- 7 + ; A 9*2 - B,2 0'/$; 1�B�(87 + 9*.8+ - ? R -�1�(*0,F8- 1:- .*+�3'-�/ (80'3'0'7 -
6 7 (*.8+ 9 2m- / +�),; - .
F8; / ; ),2 -"- +�.'(80'/�F8( q8(*.'/�2 - /�3'- 0,l
B'987 ( ; /�/ - 7 98B'B'7 (,A j'- 7�/ 0'7$2 - /�3'- 0,l
B'7 - 1:; s 7 - /�; 1:98b*- /�; .8+ - 7 B�( 2 5 - /�1�� 1�-:/ ;E- 2 2 - / .'- 6 0'/ ; (*.'.'- .*+"B'9*/�A (*1�B,2 s + - 1�- .8+ ?��=.
6 9 ; + D'A - 2 9:; 1:B,2 ; i 0'- 7 9*; +�0'.�A j'9*.'b8- 1�- .8+�3'-�+ (8B�(*2 (8b ; -�3'-28�! i 0�` 0'.'- / ; 1:B,2 - + 7 9*.'/ 6 (87 C
1:9*+ ; (8.
/ B,2 ; .'- .'- B�- 0,+�B'7 - .'3'7 -"- .�A (81:B,+ -*?
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� ���������	� ��%,�
� ; - ."- .*+ - .'3'0�D ; 2,7 - / + - 7 9*; +Ey�F*9 2 ; 3'- 7m1:5 3,; A 9 2 - 1�- .8+EA - + + -$- l'B�5 7 ; - .'A -*D*B'9*7m- l'- 1�B,2 -

- .�A (*1�B'9*7 98.*+$2 - /=; 1�9*b8- /=; .*+ - 7 B�(*2 5 - /�9 F8- A�3'-�7 5 - 2 2 - /=; 1:98b*- /$/ A 98.'(*b87 9*B'j,; i 0'- / ?'K=7 5 C
A ; / (*.'/ i 0'-�.'(80'/$.�` 9 F8(8.'/=+ 7 (80,F85�980'A 0'.'-�7 5 6 5 7 - .'A -�),; ),2 ; (*b87 9*B'j,; i 0'-�/ 0'7$0'.�+ - 2�/ 0 � - + ?
Km- 0,+ C � + 7 - Dm6 9*0'3'7 9*; + C ; 2=B'7 - .'3'7 -�3'- / ; .8+ - 7 B�( 2 9 + ; (*.'/"B,2 0'/"A (81:B,2 - l'- / ?E�=.p- ��- + D�2 9

2 ; .'5 987 ; + 5 i 0'-�.'(*0'/=9 F8(8.'/=A j'(*; / ; -�; 1:B�(*/ -�0'.'-�A 7 (*; / / 98.'A -�7 5 b80,2 ; s 7 -�- .*+ 7 - .�- +$e 1�( ; / ?
��.'-�+ - 2 2 - / ; 1"0,2 9*+ ; (8.
B�- 7 1�- + + 7 9*; +�3�` 5 + 0'3,; - 7�B'7 5 A ; / 5 1:- .*+�2 - /�/ A j'5 1�9*/�- +�2 - /�2 ( ; /

3'-:A 7 ( ; / / 9*.'A - ?E@�` - / +:9*0'/ / ;$A - i 0'-�A (*.'A 2 0,+�I ����K=M =*O=- .pB'7 (*B�(*/ 98.*+"3'-�A 9*2 A 0,2 - 7 0'.'-
+ 7 9*.'/ 6 (87 1:9*+ ; (8.:F8(*2 0'1:; i 0'-�- .*+ 7 -�3'- 0,l�5 + 9 + /$B�(*0'7$5 + 0'3,; - 7$2 9"1�(*7 B'j'(8b*- .'s / -�3'0�A - 7 C
F8- 980�?

� � �%� �����2&'- /�1%"�* &)� # /5!	� &

�=.S6 9 ; + D�.'(*0'/
B�(*0,F8(8.'/
9*0'/ / ;"- l,+ 7 9 ; 7 -�2 - /
F8; / 9*b8- /
3'0�B'9*+ ; - .*+�B'987�0'.�/ ; 1:B,2 -
/ - 0,; 2 2 9*b8-:/ 0'7�2 ` ; .8+ - .'/ ; + 5:3'- /�; 1�9*b8- / / A 98.'(*b87 9*B'j,; i 0'- / ?mH�(80'/�9 F8(8.'/ 9 2 (*7 /�- / / 9 q85�3'-
/ ; 1"0,2 - 7$2 9"A 7 (*; / / 98.'A -�3'0�F8; / 9*b8-�- .�9*B'B,2 ; i 0'9*.8+$2 - /=+ 7 9*.'/ 6 (87 1:9*+ ; (8.'/EF8(*2 0'1:; i 0'- /�0,+ ; C
2 ; / 5 - /$B�(*0'7=2 9"/ ; 1"0,2 9*+ ; (8.�3'-�2 9"A 7 (*; / / 98.'A -�3'0�A 7 6*.'-*?,H�(*0'/=6 9 ; / (*.'/$9*; .'/ ;�2 ` j*q'B�(*+ j's / -
i 0'- 2 - /�3'5 6 (*7 1�9 + ; (*.'/�3'-�2 9�B�- 9*0�/ (*.8+�3,; 7 - A + - 1�- .8+�7 - 2 ; 5 - /�y:A - 2 2 - /�3'-�2 ` (*/ ?
H�(80'/�(8),+ - .'(8.'/�2 - /�7 5 / 0,2 + 9*+ /�F8; / 0'9 2 ; / 5 /�3'98.'/$2 - /�_�b*0'7 - /�e,? f*f"- +�e'? f*k,?
H�(80'/ B�(*0,F8(8.'/ 7 - 1�9*7 i 0'- 7 i 0'-:2 9
/ ; 1"0,2 9*+ ; (8.p3'-:F8; / 9*b8-:y�e
1:(*; /"/ -:7 98B'B'7 (,A j'-

b 2 (*)'9*2 - 1:- .*+�3'0
F8; / 9*b8- 7 5 - 2m1�9 2 b*7 5�2 - /�+ 7 s /$6 (87 + - /�3,; / B'987 ; + 5 /�3'-�+ 9*; 2 2 - - +�3�` (*7 ; - .8+ 9 C
+ ; (8. i 0,;,- l,; / + - .*+=- .8+ 7 -E2 - /m3'- 0,l A 7 6*.'- / ? �=."B'9*7 + ; A 0,2 ; - 7 D 2 - /mB'7 (8B�(87 + ; (8.'/�3'- /�g8)�(8/ / - / h
/ (*.8+�A (*7 7 - A + - / ?
@$- B�- .'3'98.*+ Dm2 9�/ (80'3'0'7 -:6 7 (*.8+ 9 2 -�- / +:1:(,3'5 2 ; / 5 -�A (81:1�-�0'.p7 98B'B'7 (,A j'- 1�- .8+:3'- /

3'- 0,lp1�(*7 A - 980,l�3'0pA 7 6*.'-*D�A - i 0,;E; .'3'0,; +"0'.pB,; .'A - 1�- .8+:9*0p.,; F8- 9*0z3'-"2 9
B�- 9*0�?��=.
7 5 9*2 ; + 5 D,2 9:/ (*0'3'0'7 - / ` - ��- A + 0'- B'987$0'.'-�A 7 ( ; / / 9*.'A - (*/ / - 0'/ - / (*0'/$2 9"B�- 980�D'A - i 0,;m.'-�2 9
3'5 6 (87 1:- 3'(8.'A B'9*/ ?
| ` 980,+ 7 -�B'987 + Dm; 2�.�` qzB'98/:3'-�2 ; b8.'- /:3'-�A 7 � + -
9*B'B'987 ; 5 - /:/ 0'7"2 -�3'- / / 0'/:3'0#A 7 68.'-

9*0'/ / ;E2 9�3'5 6 (*7 1�9 + ; (*.�.�` - / +"A 9*2 A 0,2 5 - i 0�` y
B'9*7 + ; 7�3'- / A (8.*+ 7 9*; .8+ - / 3'-:7 5 b*0,2 9*7 ; / 9 + ; (*.�D
A - i 0,;m.�` - / + D�),; - .�- .8+ - .'3'0�D�B'98/�/ 0,c�/ 9*.8+�B�(80'7�- l,+ 7 9*B�( 2 - 7�2 9:6 (*7 1�- A (87 7 - A + - ?

� � �� � �����" ��!3� � ���� !�"�#�'�"�� �&' ���� ��" '3� % '�� #�� ���,� �
���' �

| 9*.'/ A -:B'987 9*b87 9*B'j'-*D�.'(*0'/ 9 F8(*.'/ / (*0'j'9*; + 5:9 F8- A��*5 7 �*1�- | - A 2 - 7 A ��5 + 0'3,; - 7 B,2 0'/
/ B�5 A ; _ i 0'- 1:- .*+�2 -
7 - A 9 2 9*b8-
b*5 (*1�5 + 7 ; i 0'-�3'-
3'- 0,l}A - 7 F8- 980,lz6 (8.'3'5
/ 0'7"2 9p1"; / -
- .
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��� �� e'? f8f Q � [ Z:x2� �*X [ t \�W,Y�� � � U t [ ] ] �*\"� Y
W*x � [ ] � �,Y�� ��Z�t [ ] � U V Y � � ���zZ�t [ ]�Y X �
] Y Z��*[ \�Y ] ����Z�t [ ]:Y X���] Y Z��*[ \�Y ] � ��Z�t [ ] �	�:Z�t [ ]:Y X ��] Y Z��*[ \�Y ] � ��Z�t [ ]�� U V Y � � �
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��� �� e'? f*k Q � [ Z:x2� �*X [ t \�W,Y�� � � U t [ ] ] �*\"� Y
W*x � [ ] � �,Y�� ��Z�t [ ] � U V Y � � ���zZ�t [ ]�Y X �
] Y Z��*[ \�Y ] ����Z�t [ ]:Y X���] Y Z��*[ \�Y ] � ��Z�t [ ] �	�:Z�t [ ]:Y X ��] Y Z��*[ \�Y ] � ��Z�t [ ]�� U V Y � � �
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A (87 7 - / B�(*.'3'98.'A -"B'9*7$2 ; b8.'- /�3'- A 7 � + -*?
Km(80'7 A - 2 9'D�.'(80'/ 3,; / B�(*/ (8.'/ 3'-�3'- 0,l�; 1�9*b8- / 3'-�3'- 0,lpA - 7 F8- 9*0,lp3,; ��5 7 - .8+ / (8),+ - C

.80'- /:B'987:^ 5 J n 3'9*.'/"2 ` - l,- 1:B,2 -�/ 0,; F*98.*+ D=A 98/ - .�- +�A 98/ - M,o ? R -
/ - A (*.'3}A - 7 F8- 980 i 0,;
/ - 7 F,; 7 9�3'-"7 5 6 5 7 - .'A -"- +�3�` 9*+ 2 98/�9�5 + 5"/ - b*1�- .8+ 5"1�9*.,0'- 2 2 - 1:- .*+ - .�0'.'- F8; .'b + 9*; .'-"3'-
/ (*0'/ C / + 7 0'A + 0'7 - /�3'(8.*+�2 - /$F8- .*+ 7 ; A 0,2 - /�A 5 7 5 )'7 9*0,l
2 9*+ 5 7 980,l�?�H�(80'/�98B'B,2 ; i 0'(8.'/�9 2 (*7 /�2 -
/ A j'5 1�9�/ 0,; F*9*.8+�P
Q @$9 2 A 0,2m3'- /�2 ; b*.'- /�3'- A 7 � + -"/ 0'7$2 - A - 7 F8- 980�3'- 7 5 6 5 7 - .'A - - +�3'0�B'9 + ; - .8+ ?
Q J�; / - - .
A (*7 7 - / B�(8.'3'9*.'A - 3'- /�3'- 0,l
- .'/ - 1"),2 - /�3'-�2 ; b*.'- / ?
Q ��+ ; 2 ; / 9 + ; (*.�3'- /�98B'B'9*7 ; - 1�- .8+ /�3'-:B�(*; .8+ /�; / / 0'/ 3'-"2 9
1"; / -"- .�A (*7 7 - / B�(8.'3'9*.'A -
- .8+ 7 -"2 - /�2 ; b8.'- / B�(*0'7�A 9 2 A 0,2 - 7 0'.'-:+ 7 9*.'/ 6 (87 1:9*+ ; (8.�/ B,2 ; .'-:F8( 2 0'1"; i 0'- i 0,;=/ 0,C
B�- 7 B�(8/ -�2 - /�3'- 0,l
A - 7 F8- 9*0,l�?

R 9
/ 0'7 6 98A -�A (87 + ; A 9 2 -:- + 2 - /�F8- .8+ 7 ; A 0,2 - /"A 5 7 5 )'7 980,l�2 9*+ 5 7 980,l n F8(*; 7�_�b*0'7 -�e,? f N
- +
e,? f*�8o�(8.*+E5 + 5$A (87 7 - A + - 1�- .8+E7 - A 9*2 5 /m3'98.'/�2 ` ; 1�9*b8-=3'0"B'9 + ; - .8+E1�9 2 b*7 5E2 9�3,; / B�- 7 / ; (*.:3'- /
B�(*; .8+ /=3'- /E2 ; b8.'- /$3'-�A 7 � + - ?'@$- 2 9"1�(*.8+ 7 - i 0'-�A - /$3'- 7 .,; s 7 - /$B�- 0,F8- .*+�� + 7 -�A (8.'/ ; 3'5 7 5 - /
A (81:1�- 3'- )�(*.'/�7 - B�s 7 - / ?
| ` 98B'7 s /$I ����K=M =*O D 2 (87 /�3'-E2 9�1:(87 B'j'(*b8- .'s / -=3'0"A - 7 F8- 980�D 2 9�2 (,A 9 2 ; / 9*+ ; (8. 3'- /m/ + 7 0'A C

+ 0'7 - /=; .*+ - 7 .'- /�3'5 B�- .'3�6 (87 + - 1�- .8+�3'-�A - 2 2 -�3'-�2 9"/ 0'7 6 9*A -�A (*7 + ; A 9*2 -�- +�3'- /=F8- .8+ 7 ; A 0,2 - / ?
H�(80'/�B�(*0,F8(8.'/�3'(8.'A�B�- .'/ - 7 i 0�` - .�/ -�6 (*.'3'98.*+�/ 0'7�3'- /�7 - B�s 7 - /�/ ; + 0'5 /�/ 0'7�2 - /$F8- .*+ 7 ; C
A 0,2 - /$- +=2 9"/ 0'7 6 9*A -�A (*7 + ; A 9*2 -*D,.'(*0'/$B�(80'7 7 (*.'/=980'/ / ;�7 - A 9 2 - 7=2 - /$/ + 7 0'A + 0'7 - /=; .8+ - 7 .'- /$3'0
A - 7 F8- 980 n F8( ; 7$2 - 7 - A 9 2 9*b8- 3'0�+ j'9 2 9*1"0'/�3'9*.'/�2 9"_�b80'7 - e,? f =,o ?'H�5 9*.'1�( ; .'/ D�A - 2 9�7 - / + -
- .'A (*7 - y:F85 7 ; _�- 7 ?
H�(80'/�B'7 5 / - .*+ (8.'/�3'9*.'/ 2 9 _�b80'7 -�e,? f ; 3'- /�7 5 / 0,2 + 9*+ / + 7 ; 3,; 1:- .'/ ; (8.'.'- 2 / i 0,;

1:(8.*+ 7 - .*+ i 0'-�2 9:/ 0'7 6 9*A - A (87 + ; A 9 2 -�- +�2 - /$F8- .*+ 7 ; A 0,2 - /�A 5 7 5 )'7 980,l
3'0
A - 7 F8- 980�3'-�7 5 6 5 C
7 - .'A -�/ (*.8+$b*2 (8)'9 2 - 1�- .8+$A (*7 7 - A + - 1:- .*+�3'5 6 (*7 1�5 /=F8- 7 /=2 - /=3'(8.'.'5 - /$3'0�B'9 + ; - .8+ ?,H�5 9*.,C
1:(*; .'/ D�2 - /�3'5 6 980,+ /�3'- 7 - A 9*2 98b*-"/ - B�- 7 . ( ; F8- .8+�.'- + + - 1�- .8+�B,2 0'/�3,; c�A ; 2 - 1:- .*+ i 0'- / 0'7
2 - /�A (*0'B�- /�(���2 ` ��; 2mB�- 0,+�3,; / + ; .'b*0'- 7�3'- /�3'5 6 980,+ /�3'- / - 0,2 - 1:- .*+ i 0'- 2 i 0'- /�B,; l'- 2 / ?

� � 
�� "�� '3��� % � ��'3� � !�" �" �,'1��#�� !�% !���� ��� *,����#�� #��
(+! � ���(+�"�� �,'1��#�� '�� ���

� � � � �����.-�"�� (21 $�-�# ���

R ` 5 + 0'3'-:3'0�)'9 + + - 1:- .*+"A 987 3,; 9 i 0'-:- + D�- .�B'987 + ; A 0,2 ; - 7 D�3'- / 3'5 6 (87 1:9*+ ; (8.'/�3'0�F8- .,C
+ 7 ; A 0,2 -�b89*0'A j'-"I 5 (,A M�0 OEI ����e8e O D8- / +=+ 7 s /=0,+ ; 2 -�B�(80'7E2 -�3,; 98b*.'(8/ + ; A*?8�=.�- ��- + D*2 - /$r (8.'- /
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��� �� e'? f*N Q �
�,�*x�� u�Y �mx,\�Y � t x T'Y�W,Y � � [ Z�� �,Y�W,Y�U V � V U Y \"� Y�� �8Y � � � ] x,U � �2� Y � t U X [ � ��� Y �
��x
Z:[ � [ Y x ��� � � t x T'Y"W,Y�Z � Z�Y�u'�*x,X Y x,U"W,Y � � [ Z�� �,Y W*x:T'�*X [ Y \�X � �"t x8] U Y Z��*U w x�t \,] � Y
W,V � ��� � �'Y"[ Z�T�t U X �*\�X � � W*U t [ X Y ��� T�U � ]�� T8T�� [ � �*X [ t \#W,Y6� ��X U �*\,] � t U Z��*X [ t \ �8t � x,Z:[ w x�Y �
� Y ] � t \�X t x,U ]�W,Y � � ] x,U � �2� Y � t U X [ � ��� Y�W,Y�U V � V U Y \"� Y$] t \�X � t U U Y � X Y Z�Y \�X�U Y � ��� V ]�] x,U � Y x*�
W,Y � � [ Z�� �,Y"W*x:T'�*X [ Y \�X �
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��� �� e,? f*� Q � �8�*x�� u�Y �:x,\�Y3� t x T�Y�W,Y/� � [ Z�� �'Y�W,Y�U V � V U Y \"� Y�� �*Y �/� Y3� t \'X t x,UpW,Y ]
�*Y \'X U [ � x2� Y ] � V U V � U �*x*��� ��x}Z:[ � [ Y x � � � � t x T�Y
W,Y�Z � Z�Y�u'�*x,X Y x,U�W,Y�� � [ Z�� �,Y
W*x�T'� �
X [ Y \�X � �"t x8]�U Y Z��*U w x�t \,] � Y�W,V � ��� � �'Y:[ Z�T't U X �*\'X ��� W*U t [ X Y ��� T�U � ]�� T8T�� [ � �*X [ t \#W,Y6� �
X U �*\,] � t U Z��*X [ t \��8t � x,Z:[ w x�Y � � Y ] � t \�X t x,U ]"W,Y ]2�*Y \'X U [ � x2� Y ] � �*X V U �*x*��W,Y�U V � V U Y \�� Y�] t \�X
� t U U Y � X Y Z�Y \'XE] x T�Y U T't ] V ]�] x,U6� Y x*�
W,Y � � [ Z�� �'Y W*x�T,�*X [ Y \'X �
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��� �� e'? f = Q � �,�*x�� u�Y ��� Y X u'��� �*Z:x8]�� Y \�\�t [ U ��W*x3� Y U �*Y �*x�W,Y U V � V U Y \�� Y$T�� �8w x�V ]�] x,U
� Y ]"[ Z�� �'Y ]�� � ] Y �pY X � � ] Y � ��� W*U t [ X Y ��� T�U � ] � ��Z:[ ] Y�Y \ � t U U Y ] T't \�W8�*\"� Y � t \�W,V Y ] x,U
� Y ] � [ �8\�Y ]�W,Y � U � X Y�W,Y6� �
] x,U � �2� Y�� t U X [ � ��� Y
Y X W,Y ] �*Y \'X U [ � x2� Y ] � � Y�X u'��� �*Z:x8]:] Y Z � � Y
U Y � ��� V6� t U U Y � X Y Z�Y \'X �
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��� �� e,? f ; Q � �,�*x�� u�Y ��� �:] x,U � �2� Y � t U X [ � ��� Y:Y X)� Y ]2�*Y \'X U [ � x2� Y ]6� V U V � U �*x*��W*x � Y U �8Y �*x
W,Y�U V � V U Y \"� Y ����x
Z:[ � [ Y x �$� T�U � ] � ��W,V � t U Z��*X [ t \ �*t � x,Z:[ w x�Y ����W*U t [ X Y ��� Y6� Y U �8Y �*x�W*x
T,�*X [ Y \'X �



��� ��� �
	�� ����� �$! � � �"! ��	 ��	 � �
���
! ���$� � ! � �E�����
�
�����
� �	���
������	�� � �����
! ���	�
� �����
/ 9 ; .'- /�3'0
A � 0'7�(*.8+�0'.
1:(80,F8- 1�- .8+�/ + 98),2 -:I ; 5 @ � M,� O�9 2 (*7 / i 0'-�2 - /$r (*.'- /$; .,6 987 A + 5 - /
(*.8+m0'.'-=6 9 ; ),2 -$1:(8),; 2 ; + 5*? | ` 9*0,+ 7 -$B'9*7 + D A (*0'B,2 5 -$y�0'.'-$1:(,3'5 2 ; / 9 + ; (*."B'j8q,/ ; i 0'-*D 2 ` 5 + 0'3'-
3'0�1:(80,F8- 1�- .8+"B�- 7 1:- + 3'-:A 9*2 A 0,2 - 7�3'- /�F8( 2 0'1:- / D�3'- /�B'7 - / / ; (*.'/ - + 3'- /�A (*.8+ 7 9 ; .*+ - /
- + D=B'987"2 y C 1:� 1:-*D=3'-
1�- + + 7 -
- .zF*9*2 - 0'7:3'- /�3,q,/ 6 (8.'A + ; (*.'.'- 1:- .*+ /�(80#3'- /�r (8.'- /�3'-
6 7 9*b*; 2 ; + 5*?��=.,_�.�D'2 - /�3'5 6 (87 1:9*+ ; (8.'/�B�- 7 1�- + + - .*+ 3'- A 9*2 A 0,2 - 7�A - 7 + 9 ; .'/�B'9*7 981:s + 7 - /�+ 7 s /
7 - B'7 5 / - .8+ 9 + ; 6 /"A (*1�1:-�2 - / 3,; 2 9*+ 9 + ; (*.'/ 2 9 + 5 7 9 2 - /"(*0p2 9
+ (87 / ; (8.p9*l8; 9 2 - D i 0,;$/ (8.*+"+ 7 s /
0,+ ; 2 - /�B�(*0'7�98B'B'7 5 j'- .'3'- 7�2 - 1:(80,F8- 1�- .8+�3'0�A � 0'7 I K$J���M8� O ?
H�(80'/ 9 2 2 (8.'/�0,+ ; 2 ; / - 7�2 - /6. e�; 1:98b*- /�/ A 9*.'(8b*7 98B'j,; i 0'- /"7 - B'7 5 / - .8+ 9*.8+ 2 -:A q'A 2 -:A 9*7 C

3,; 9 i 0'-"3'-�2 ` ; .8+ 5 7 ; - 0'7�3'0�F8- .*+ 7 ; A 0,2 -"b*980'A j'- 3�` 0'.
A � 0'7�3'- A j,; - .�?

� � � � 	�� ! 
�'-���� (<&�1�-�# * # /
�
&

Km(80'7=5 + 0'3,; - 7E2 -�)'9 + + - 1:- .*+$A 9*7 3,; 9 i 0'-�- +E+ 7 (80,F8- 7E2 - /E+ 7 9 � - A + ( ; 7 - /=3'-�B�(*; .8+ / D8.'(*0'/
0,+ ; 2 ; / (8.'/�2 ` 9 2 b*(87 ; + j'1�- / 0,; F*98.*+�P

Q H�(80'/�1�- + + (8.'/�- .SA (*7 7 - / B�(8.'3'9*.'A -
2 - /�2 ; b8.'- /�3'-�A 7 � + -�3'- /�/ 0'7 6 9*A - /�yz3'- 0,l
; .'/ + 98.*+ /�A (*.'/ 5 A 0,+ ; 6 / ?

Q ��B'987 + ; 7$3'- /$98B'B'9*7 ; - 1�- .8+ /�3'-�B�(*; .8+ /=+ 7 (*0,F85 /�B'9*7=2 9"1:; / -�- .�A (*7 7 - / B�(8.'3'9*.'A -
- .8+ 7 -�2 ; b*.'- / D,.'(80'/=A 9 2 A 0,2 (*.'/$0'.'-�+ 7 98.'/ 6 (*7 1�9 + ; (*.�/ B,2 ; .'-�F8(*2 0'1:; i 0'- i 0,;�1�(,3'5 C
2 ; / - 7 9:2 - )'9 + + - 1:- .*+�- .*+ 7 - 3'- 0,l�; .'/ + 9*.8+ /�A (8.'/ 5 A 0,+ ; 6 / ?

Q �=.�A (*1�B�(8/ 9*.8+
2 - /�3,; ��5 7 - .*+ - /
+ 7 98.'/ 6 (*7 1�9 + ; (*.'/
F8( 2 0'1"; i 0'- / D�.'(*0'/�B�(80,F8(*.'/
A 9*2 A 0,2 - 7$2 - /�+ 7 98.'/ 6 (*7 1�9 + ; (*.'/�- .8+ 7 -�2 ` ; .'/ + 98.*+ ."- +�2 - /$; .'/ + 9*.8+ /�f"y . e'?

� � � � ��� &
$	��� /�-�"�1%$�-�# ���3(21��%!.-5-5& 
 &��.-0$'! "�(<# !	� 1%&

H�(80'/�B�(*0,F8(8.'/�3'(*.'A�7 - A (8.'/ + 7 0,; 7 -�2 -�)'9 + + - 1:- .*+
- .S98B'B,2 ; i 0'98.*+�2 - /�3,; ��5 7 - .*+ - /
+ 7 9*.'/ 6 (87 1:9*+ ; (8.'/�y"2 9:/ 0'7 6 9*A - 3'-�2 ` ; .'/ + 9*.8+ .8?'H�(*0'/�(8),+ - .'(8.'/$2 - /�7 5 / 0,2 + 9 + /�B'7 5 / - .*+ 5 /
3'9*.'/=2 - /E_�b80'7 - /$e,? f e"- +�e,? f M'? R -�1�9 ; 2 2 9*b8-�B�- 7 1:- +$3'-�),; - .�F8; / 0'9 2 ; / - 7=2 9"3'5 6 (87 1:9*+ ; (8.
F8( 2 0'1"; i 0'-�- +".'(80'/ B�- 7 A - F8(*.'/"),; - .p2 9
A (*.8+ 7 9*A + ; (8. n / q'/ + ( 2 - o - .8+ 7 -:2 ` ; .'/ + 98.*+�.�- +"M
- +�2 9�3'5 A (*.8+ 7 9*A + ; (8. n 3,; 98/ + ( 2 - o i 0,;m/ 0,; + ?
| ` 980,+ 7 -
B'9*7 + D=1:� 1:-
98B'7 s /:2 9pA (81:B�(*/ ; + ; (8.#3'- . ;
+ 7 98.'/ 6 (*7 1�9 + ; (*.'/ DE2 9p/ 0'7 6 9*A -

7 - A (*.'/ + 7 0,; + -�y 2 ` ; .'/ + 9*.8+ . e"7 - / + -�+ 7 s /$B'7 (,A j'-�3'-�2 ` (*7 ; b ; .'9 2 ? R - /=+ 7 9*.'/ 6 (87 1:9*+ ; (8.'/ i 0'-
.'(*0'/�9 F8(*.'/�A 9 2 A 0,2 5 - /�/ (*.8+�3'(8.'A A (8j'5 7 - .*+ - / ?
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��� �� e'? f*e Q ��Y � t \'] X U x�� X [ t \�W*x � �*X X Y Z�Y \�X)� �*U W*[ �8w x�Y ��T'�*U X [ U"W,Y � � T�U Y Z:[ � U Y�[ Z�� �'Y
Y X"W,Y ]�X U �*\'] � t U Z��*X [ t \']/� ��� � x2� V Y ]"T�t x,U�� Y ]
[ \,] X �*\�X ] � � �zY X � � � �8�*x�� u�Y � � � [ Z�� �'Y
t U [ �8[ \���� Y �$�*x
Z:[ � [ Y x � � [ Z�� �,Y�U Y � t \'] X U x,[ X Y ����W*U t [ X Y ��� ��X U �*\'] � t U Z��*X [ t \p� T8T�� [ w x�V Y �
x,\�Z��*[ � � � �'Y�U V �*x2� [ Y U �
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��� �� e'? f*M Q ��Y � t \'] X U x�� X [ t \�W*x � �*X X Y Z�Y \�X)� �*U W*[ �8w x�Y ��T'�*U X [ U"W,Y � � T�U Y Z:[ � U Y�[ Z�� �'Y
Y X=W,Y ]�X U �*\,] � t U Z��*X [ t \,] � ��� � x2� V Y ]=T�t x,U � Y ]�[ \'] X �*\'X ] � � � ����Y X � � �	� �8�*x�� u�Y � � � [ Z�� �'Y
t U [ �8[ \���� Y �$�*x
Z:[ � [ Y x � � [ Z�� �,Y�U Y � t \'] X U x,[ X Y ����W*U t [ X Y ��� ��X U �*\'] � t U Z��*X [ t \p� T8T�� [ w x�V Y �
x,\�Z��*[ � � � �'Y�U V �*x2� [ Y U �
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� � � � ��� 1<# �%# (%&�-�"5!�� &
$�-���# "5&
/
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1�� 1�-
1:5 + j'(,3'- D�.'(*0'/�9 F8(8.'/�A (*.'/ + 7 0,; +�0'.
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A 9*+ ; (8.'/ i 0'9*.8+ ; + 9*+ ; F8- /�/ 0'7�2 - 0'7 /$; 1:B�(*7 + 98.'A - /�7 - 2 9 + ; F8- / ?

� � ������ � '3���� #��&#�!�"�"�*,����+� !�()� % *,���,�

H�(80'/:9 F8(*.'/:+ 7 9 F*9 ; 2 2 5�9 F8- A
7 - 2 9 + ; F8- 1�- .8+�B�- 0#3�` - l'- 1�B,2 9*; 7 - /�3'9*.'/"2 - /�)'9*/ - /:3'-
3'(*.'.'5 - /�P�=
B�(*0'7�2 - / A 7 68.'- / D�. 0
B�(80'7�2 - / A - 7 F8- 9*0,l�?mKm(80'7�F85 7 ; + 9*),2 - 1�- .8+"F*9 2 ; 3'- 7�2 -
B'7 (,A - / / 0'/E3'-�A (8.'/ + 7 0'A + ; (*.�D*; 2'.'(*0'/m6 980'3'7 9 ; +m+ 7 9 F*9*; 2 2 - 7E/ 0'7E3'- /E)'98/ - /E3'-�3'(*.'.'5 - /=B,2 0'/
; 1�B�(87 + 9*.8+ - / n B,2 0'/ ; - 0'7 /"3,; r 9*; .'- /,G o ?EH�(*+ (*.'/"A - B�- .'3'9*.8+ i 0'-�3'98.'/ 2 ` 9*7 + ; A 2 -�1�5 3,; A 9*2
I @ |��� M8� O Dm2 - /"7 5 / 0,2 + 9 + /:/ (*.8+:A 9 2 A 0,2 5 /:y�B'987 + ; 7"3'-�/ - 0,2 - 1�- .8+�M�A 7 6*.'- /"A (*.'/ ; 3'5 7 5 /
A (81:1�-�g�.'(87 1:980,l$h�- +��:A 7 6*.'- /�3'5 6 (*7 1�5 /�B'987$2 - / q'.'3'7 (*1�- 3'-"@$7 (80'r (8.�?

� 0'- 2 /=/ (*.8+=2 - /=B'7 (*),2 s 1�- /$/ ;�.'(80'/=/ (*0'j'9*; + (8.'/E+ 7 9 F*9 ; 2 2 - 7=9 F8- A�0'.'-�b*7 98.'3'-�)'9*/ -�3'-
3'(*.'.'5 - /8G ;8;'2 - /EB'7 (8b*7 981:1�- /=- 0,l,C 1�� 1�- /=.'-�3'5 B�- .'3'- .*+$B'98/E3'0:.'(*1")'7 -�3'-�3'(*.'.'5 - / D
2 9�A (*1�B,2 - l8; + 5"9*2 b8(*7 ; + j'1"; i 0'-"3'0�B'7 (,A - / / 0'/�- .8+ ; - 7�- / + 3'-���� 4 - � / ;E.'(*0'/�/ (80'j'9 ; + (*.'/
6 9 ; 7 -�3'- /:1:; / - /:- .zA (*7 7 - / B�(8.'3'9*.'A -
- l'j'9*0'/ + ; F8- / n A j'9 i 0'-
- l'- 1�B,2 9*; 7 -
9 F8- A�A j'9 i 0'-
- l'- 1�B,2 9*; 7 - o"(*0���� 4 � / ;$.'(80'/"B'7 (,A 5 3'(8.'/"B'987 B�- 7 1"0,+ 9*+ ; (8.zA ; 7 A 0,2 9*; 7 -*?E�=.p6 9 ; + D�2 - /
B'7 ; .'A ; B'9*2 - /�3,; c�A 0,2 + 5 /�7 5 / ; 3'- .8+�3'9*.'/�2 ` (*),+ - .*+ ; (*.�3'- /�; 1:98b*- /�P

Q Km(80'7:2 - /:; 1:98b*- /�/ A 98.'(*b87 9*B'j,; i 0'- / D$/ ;�.'(80'/�/ (*0'j'9*; + (8.'/�3'- /:; 1�9*b8- /�B'7 5 A ; / - /
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n 3'-�2 ` (87 3'7 -�3'0#1:; 2 2 ; 1:s + 7 - o:3'-�2 9�+ � + - D=A - 2 9�.'5 A - / / ; + -�0'.'-�; 7 7 983,; 9*+ ; (8.�� 7 - C
2 9*+ ; F8- 1:- .*+�; 1�B�(87 + 9*.8+ -
3'0#/ 0 � - + ?$@$- /�3'(*.'.'5 - /�.'-�B�- 0,F8- .*+�3'(8.'A�� + 7 -�(8),+ - C
.80'- /=2 (87 /$3�` 0'.�- l'9*1�- .
A 2 9*/ / ; i 0'-*?�@�` - / +�3�` 9*; 2 2 - 0'7 /$B�(80'7=A - + + -�7 9 ; / (*. i 0'-�.'(*0'/
9 F8(*.'/"0,+ ; 2 ; / 5�3'- /"A 7 68.'- /
g=/ - A /�h�B'7 ( F8- .'9*.8+:- / / - .*+ ; - 2 2 - 1:- .*+�3'-:2 9
A ( 2 2 - A + ; (*.
��981:1�9*.,C �m(,3'3p3'0#J�0'/ 5 -
3�` ��; / + (*; 7 -�H�9*+ 0'7 - 2 2 -�3'-�@=2 - F8- 2 98.'3 n �E+ 9 + / C ��.,; / o ?
@$- 2 2 - C A ;�A (*1�B�(87 + 9*.8+�B,2 0'/ ; - 0'7 /�A - .*+ 9*; .'- /$3'-�A 7 68.'- / D'.'(*0'/$B�(*0'7 7 ; (*.'/$3'(*.'A�3,; / C
B�(8/ - 7 3�` 0'.'-�5 .'(87 1:-�)'9*/ -:3'-�3'(*.'.'5 - / ?mH�0'98.�. (8.'/ A - 2 9�B'9*7�2 -"6 9*; + i 0�` ; 2=7 - / + -
y�- ��- A + 0'- 7�2 - /�/ A 9*.'(8b*7 98B'j,; - / D�A - i 0,;EA (��,+ -"A j'- 7 D�- + i 0'-"2 - /�A 7 68.'- /�/ (8.*+ / - A C
+ ; (8.'.'5 /�B'9*7�2 - 1:; 2 ; - 0�D�A - i 0,;mB�- 0,+�A 7 5 - 7�3'- /�9*7 + - 6 9*A + / ?
R ` ^ 5 J 5 + 98.*+#A (*.'/ ; 3'5 7 5 -SA (81:1�-S.'(*.,C ; .8F*9*/ ; F8- D:.'(80'/zB�(*0,F8(8.'/z0,+ ; 2 ; / - 7p2 - /
; 1�9*b8- /�3'-"A - 7 F8- 980,l�3'- + (*0,+�B'9*+ ; - .*+ ?�@$- B�- .'3'98.*+ D�B�(80'7�9*+ + - ; .'3'7 - 0'.'-")�(*.'.'-
B'7 5 A ; / ; (*.�D�2 ` - l'9*1�- .�3'0'7 - 7 9�B,2 0'/�2 (8.'b + - 1:B'/�A - i 0,;mB�- 0,+�b*� .'- 7�2 - / 0 � - + ?

Q ^ 2=.'(80'/�6 980,+ 980'/ / ;=.'(80'/�98/ / 0'7 - 7 3'-:2 9
B�- 7 + ; .'- .'A -:98.'9 + (81"; i 0'-�3'-"2 9
)'98/ -:3'-
3'(*.'.'5 - / ?4;8;E.'(*0'/�/ (80'j'9 ; + (*.'/�A (8.'/ + 7 0,; 7 -:0'.�9*+ 2 98/�.'(87 1:9*2 ; / 5 D�2 - /�- l'- 1�B,2 9*; 7 - /
.'-:3'(*; F8- .*+:B'9*/ � + 7 -�3,; ��(*7 1�- / (80p9 + + - ; .8+ / 3�` 0'.'-"2 5 / ; (*.�?m^ 2=- / +".'5 A - / / 9*; 7 -�3'-
2 - /:6 9*; 7 -
F*9 2 ; 3'- 7�0'.SB'9*7�0'.SB'9*7�0'.S/ B�5 A ; 9 2 ; / + -�- .S9*.'9*+ (*1:; -*? R 9pA ( 2 2 - A + ; (*.
��981:1�9*.,C �m(,3'3
A (8.'/ - 7 F*98.*+�980'/ / ;�2 - /�3'(*/ / ; - 7 /�1:5 3,; A 9*0,l�9*/ / (,A ; 5 /�9*0,l
A 7 6*.'- / D
.'(*0'/ B�(80'7 7 ; (8.'/�3'(*.'A"2 - /�+ 7 ; - 7 ?��m(*0,+"A - 2 9
/ ` 9*B'B,2 ; i 0'-:),; - .p5 F,; 3'- 1:1�- .8+"980'/ / ;
9*0�A 98/�3�` 0'.�9*+ 2 98/�3'5 A 7 ; F*98.*+ 0'.'-�2 5 / ; (*.#gm3'(*.'.'5 -�h�),; - . i 0'- D�3'98.'/�A -"A 98/ D'2 - /
3'(*.'.'5 - /�/ (*; - .*+ D�- .
b85 .'5 7 9 2 D�- .'A (87 - B,2 0'/�3,; c�A ; 2 - /�y:+ 7 (*0,F8- 7 ?

Q | 9*.'/�2 -:A 98/�3'-"2 ` ^ 5 J�D�.'(*0'/ 3'- F'7 (*.'/ (8),+ - .,; 7�3'- /�; 1�9*b8- / i 0,;=(8.*+ 0'.'-:3,q'.'9 C
1"; i 0'-�3�` ; .*+ - .'/ ; + 5$; 3'- .*+ ; i 0'-*?8@$- 2 9�; 1:B,2 ; i 0'-�3'(*.'A*D 3�` 0'.'-$B'987 + D i 0'-=2 - /E7 5 b*2 98b*- /
3'-�2 9:1�9*A j,; .'- / (*; - .*+�+ (*0 � (80'7 /$2 - /�1�� 1�- /�- + i 0'- D�3�` 9*0,+ 7 - B'987 + D,2 - /�5 + 98B�- /�3'-
A 9*2 ; )'7 9 + ; (*.
/ (*; - .*+�/ (*; b8.'- 0'/ - 1:- .*+ - ��- A + 0'5 - /�9 F*98.*+�A j'9 i 0'- B'7 ; / - 3'-�F,0'-*?

�=.z3'5 _�.,; + ; F8-*Dm2 9�A 7 5 9*+ ; (8.p3�` 0'.'-�)'98/ -�3'-�3'(*.'.'5 - /".'5 A - / / ; + -
0'.'-�A ( 2 2 98)�(87 9 + ; (*.
5 + 7 (*; + -�- .*+ 7 -�2 ` ; .,6 (*7 1�9 + ; A ; - .�DE2 -�/ B�5 A ; 9 2 ; / + -
- .z98.'9 + (81"; -�- +"2 -�7 9*3,; ( 2 (*b80'- ? ��.z+ - 2
B'7 ( � - +�.'- B�- 0,+�3'(8.'A / ` - .*F,; / 98b*- 7 i 0�` - .�1:; 2 ; - 0�j'(*/ B,; + 9 2 ; - 7 ?

� � �� ' �1'�% � #�'1� � !�" ()*#�� ��'�% �&#��� ��� �(+� �,��� � *�
��% � '1� �

R 9�F*9*2 ; 3'9 + ; (*.�1:5 3,; A 9 2 -"3'- /�7 5 / 0,2 + 9 + /�B'7 5 / - .8+ 5 / 3'( ; +�� + 7 -".'(*+ 7 -"B'7 ; .'A ; B'9*2 -:B'7 5 C
(,A A 0'B'9 + ; (*.�? �*0'/ i 0�` y�1�9 ; .*+ - .'9*.8+ D�.'(*0'/�9 F8(*.'/�B'0
/ - 0,2 - 1:- .*+ 5 + 98),2 ; 7 i 0'- 2 i 0'- /�A (81"C
B'9*7 9*; / (8.'/�b*2 (8)'9 2 - /�9 F8- A�3'- /�7 5 6 5 7 - .'A - /
1:5 3,; A 9 2 - /pI @ |�S� M,� O ?$�m(80,+
A - i 0'-�.'(*0'/
B�(80,F8(*.'/�A (*.'A 2 0'7 -*D�A ` - / + i 0'-�2 - /�7 5 / 0,2 + 9 + /�.'- / (8.*+�B'9*/�9*)�- 7 7 98.*+ / ?
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R ` 9*B'B'7 (*6 (*.'3,; / / - 1�- .8+
3'-
A - + + -
F*9 2 ; 3'9*+ ; (8.#B'98/ / -�B'9*7�3'- /�3,; / A 0'/ / ; (*.'/�9 F8- A�3'- /
/ B�5 A ; 9 2 ; / + - /:C 1�(*7 B'j'(81:5 + 7 ; A ; - .'/ D=98.*+ j'7 (8B�(*2 (8b*0'- / D=A j,; 7 0'7 b*; - .'/ D=7 983,; (*2 (8b*0'- /"C D=3'- /
A (81:B'987 9 ; / (*.'/ i 0'9*.8+ ; + 9*+ ; F8- /"3'-�7 5 / 0,2 + 9 + / n B'987 - l,- 1:B,2 - DE/ 0'B�- 7 B�(*/ - 7".'(*/ 2 ; b8.'- /"3'-
A 7 � + - - +�2 - /"g�7 ; 3'b8-�2 ; .'- /,h�I @ � � � M8k O�- l8+ 7 9*; + - /�/ 0'7$2 -�1�� 1�- A 7 68.'- o$- +�3'- /�+ - / + /�/ 0'7
0'.'- )'9*/ - 3'-"3'(*.'.'5 - /�/ ( ; b*.'- 0'/ - 1�- .8+ A j'( ; / ; -*?

� � 
 � �� � �,��� � ���� � ����

H�(80'/ / 5 B'987 - 7 (8.'/ - .p3'- 0,l�B'987 + ; - /�2 - / B�- 7 / B�- A + ; F8- /"3�` 9*B'B,2 ; A 9 + ; (*.p3'-�.'( + 7 -"+ 7 9*C
F*9 ; 2*P

� � � � � � &
$�� &
"�$�� &+$
* # �%# � 1%&

H�(80'/ / (*1�1:- / A (8.*F*9*; .'A 0'/ i 0'-:2 - / 9 + 2 9*/ 9*.'9*+ (*1:; i 0'- / A (*.'/ + 7 0,; + / 9*0,+ (81:9*+ ; i 0'- C
1:- .*+
B�- 7 1�- + + 7 (8.*+
3'-
6 9 ; 7 -
9 F*98.'A - 7�2 9z7 - A j'- 7 A j'-�A 2 ; .,; i 0'-�3'9*.'/�2 - /�3'(*1�9 ; .'- /�3'-
2 ` 5 + 0'3'-"9*.'9*+ (*1:; i 0'- D�3'0�3,; 98b*.'(8/ + ; A - +�3'-�2 9:A j,; 7 0'7 b ; - ?

;8;=.'(80'/ .'-�B'7 (*B�(*/ (8.'/ 3'9*.'/"A -�1:5 1:(*; 7 - i 0'-�3'- /"9*B'B,2 ; A 9 + ; (*.'/ 6 (*.'3'5 - /"/ 0'7 3'- /
; 1�9*b8- /"(8),+ - .,0'- /"B'987�2 - /"1�(,3'9 2 ; + 5 /"/ A 98.'(*b87 9*B'j,; i 0'-�- +"^ 5 J�Dm.'(80'/"B�(80,F8(*.'/"980'/ / ;
- .8F8; / 9*b8- 7
3'-�A 7 5 - 7�3'- /�9 + 2 9*/�1�(*7 B'j'(81:5 + 7 ; i 0'- /
yzB'987 + ; 7�3�` ; 1:98b*- /�6 (*.'A + ; (8.'.'- 2 2 - /
n ���$J
KmDm���=K$o i 0,;$B�(*0'7 7 9*; - .*+"� + 7 -:0,+ ; 2 - / B�(*0'7�2 -:3,; 9*b8.'(*/ + ; A Dm- .pB'9*7 + ; A 0,2 ; - 7 Dm/ ` ; 2 /
/ (*.8+�A (*0'B,2 5 /�9�3'- /�9*+ 2 98/�9*.'9*+ (*1:; i 0'- /�B�(*0'7$2 9:2 (,A 9 2 ; / 9*+ ; (8.�?
@=; + (8.'/ i 0'- 2 i 0'- /$- l,- 1:B,2 - /�B'7 5 A ; /$3�` 9*B'B,2 ; A 9 + ; (*.'/ i 0,;�(8.*+$5 + 5�3'5 F8- 2 (8B'B�5 - /�(*0 i 0,;

B�(80'7 7 9 ; - .8+�2 ` � + 7 - y:7 - 2 9*+ ; F8- 1:- .*+ A (80'7 +�+ - 7 1:-EP

QSR - /�/ A j'5 1�9*/ 3'- /�A ; 7 A (8.*F8(*2 0,+ ; (*.'/ A 5 7 5 )'7 9 2 - / / (*.8+ C ; 2 /�/ + 98),2 - /�3�` 0'.�; .'3,; F8; 3'0�y
2 ` 9*0,+ 7 -�I 5 � L � M8f O=I 5 @ �$;'� M*k*O G

QSR - / 9*/ q'1:5 + 7 ; - / A 5 7 5 )'7 9*2 - / / (8.*+ C - 2 2 - / A 9*7 98A + 5 7 ; / + ; i 0'- / 3'- 2 9 2 9*+ 5 7 9*2 ; / 9 C
+ ; (8. I ��9*)'e8M O�(*0 3'-}A - 7 + 9*; .'- /p1�9 2 9*3,; - /zA (81:1�-#2 9 / A j,; r (*B'j'7 5 .,; -�I @$7 (*M8k O
I � d �S� M*N*O G

QSR 9�6 (*7 1�-$3'- /mF8- .*+ 7 ; A 0,2 - /E2 9*+ 5 7 980,l"A 5 7 5 )'7 980,l"- / + C - 2 2 -=2 ; 5 -$y�A - 7 + 9 ; .'- /E1�9 2 9*3,; - /
I J�K=L M*N*O G

QSR ` 5 + 0'3'- 3'-�2 9�A 7 (*; / / 98.'A -"3'0
A (*7 + - lpI ����K=M�=*O ?

QSR 9:6 (*7 1�- 3'0
A (*7 B'/�A 9*2 2 - 0,l�- / + C - 2 2 -�2 ; 5 - 980
/ - l'-�I | �35 � M = O G
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QSR ` 5 + 0'3'- 3'-�2 9:+ 7 9*.'/ ; + ; (8.
��(*1�( C �=7 - A + 0'/ � ��(81:(�;,98B,; - .'/ I | - 98M*k*O ?
QSR ` 5 + 0'3'- 3'0�/ q,.'3'7 (81:-"3'-"@$7 (*0'r (*.zI @ |��� M,� O ?

�=.�6 9 ; + D'.'(*0'/�- / B�5 7 (*.'/�B,2 0'/�b85 .'5 7 9 2 - 1�- .8+ i 0'-�2 - /�(*0,+ ; 2 /�980,+ (*1�9 + ; i 0'- /�3'-�+ 7 9 ; C
+ - 1�- .8+ 3�` ; 1:98b*- /�B'9*7 + ; A ; B�- 7 (*.8+�980,l�B'7 (*b87 s /�3'- 2 ` 9*.'9*+ (*1:; -"- +�3'- 2 9�1:(87 B'j'(*1�5 + 7 ; -
+ 7 ; 3,; 1:- .'/ ; (8.'.'- 2 2 -�B'9*7E2 ` 9*A A s /=y"3'-�.'(80,F8- 2 2 - /=3'(8.'.'5 - / i 0'9*.8+ ; + 9*+ ; F8- / D8F8(*; 7 -�2 9"3'5 A (*0,C
F8- 7 + -"3'- .'(*0,F8- 9*0,l
+ q'B�- /�3'- A 987 9*A + 5 7 ; / + ; i 0'- / ?

� � � � 	 � # 
 1<* !.-�# ��� (<&�$��<# "�1 " ��# &

R 9�/ - A (8.'3'-#98B'B,2 ; A 9*+ ; (8. i 0'-#.'(*0'/pB�(*0'7 7 ; (*.'/�3'5 F8- 2 (*B'B�- 7zySA (*0'7 +p+ - 7 1�-#- / +
2 ` ; .8+ 5 b87 9 + ; (*.z3'-�2 ` 9*+ 2 98/"3'9*.'/"2 -�/ ; 1"0,2 9 + - 0'7:3'-�A j,; 7 0'7 b ; -�A 7 98.,; (*6 9*A ; 9*2 -�3'5 A 7 ; +:3'9*.'/
I | ;'@$K=M8N*9*O ? | 98.'/:0'.#B'7 - 1"; - 7:+ - 1�B'/ D=.'(*0'/:B�(*0'7 7 ; (*.'/:9 � (80,+ - 7"2 - /�B�(8/ / ; ),; 2 ; + 5 /�3'-
1"; / - - .
A (*7 7 - / B�(8.'3'9*.'A - .'(87 1:9*2 ; / 5 - B�(*0'7�2 ` 9 ; 3'- B'9*/ / ; F8- y:2 9:A j,; 7 0'7 b ; - ?
Km(80'7�2 ` - .'/ - ; b8.'- 1�- .8+ D�.'(80'/�B�(80'7 7 ; (8.'/�0,+ ; 2 ; / - 7�2 -:A (8.'A - B,+ 3'-
gEB'9 + ; - .8+�F8; 7 + 0'- 2*h

/ ;�.'(*0'/:3,; / B�(8/ ; (8.'/:3'- /:B'987 9*1�s + 7 - / i 0'98.*+ ; + 9 + ; 6 /:3'-�B,2 0'/ ; - 0'7 /:2 5 / ; (8.'/:(*0#3,; ��(*7 1:; C
+ 5 / ?$@$- 0,l8C A ;�B�(*0'7 7 9*; - .*+�� + 7 -
7 5 b 2 5 /�y�+ 7 9 F8- 7 /:2 - /�B�(*+ - .8+ ; (81:s + 7 - /�3�` 0'.'-�; .*+ - 7 6 9*A -
b*7 98B'j,; i 0'- ? ��.�6 (*; / D'2 - B'9 + ; - .8+:g�3'5 + - 7 1:; .'5�h'D'2 9�/ ; 1"0,2 9 + ; (*.�B�(80'7 7 9 ; +�9 F8( ; 7�2 ; - 0�?

� � ���
!�"���% ����� !�"

| 9*.'/�A - + + -"+ j's / - D�.'(*0'/�9 F8(8.'/�F8(80,2 0�B'7 (80,F8- 7 i 0�` 0'.pB'7 (,A - / / 0'/�3'-:A (8.'/ + 7 0'A + ; (*.
9*0,+ (81:9*+ ; i 0'-�3�` 9*+ 2 98/�98.'9 + (81"; i 0'- /
5 + 9*; +�7 5 9*2 ; / 9*),2 - ?�H�(80'/�- / B�5 7 (*.'/
� + 7 -�987 7 ; F85�y
A (8.*F*9*; .'A 7 -�2 -�2 - A + - 0'7 i 0'-�3'- /"(80,+ ; 2 /"980,+ (*1�9 + ; i 0'- /"3'-�+ 7 9 ; + - 1�- .8+:3�` ; 1�9*b8- / + 7 ; 3,; C
1:- .'/ ; (8.'.'- 2 2 - /�B�(*0'7 7 9*; - .*+�7 ; F*9*2 ; / - 7 D�y�1�( q8- .
+ - 7 1:-*D�9 F8- A 2 - /�1:5 + j'(,3'- /�1:98.80'- 2 2 - / ?
@$-"+ 7 9 F*9*; 2$9
- l,; b85"+ 7 (*; / 9*.'.'5 - /"3�` 5 + 0'3'-�1:9*; / .'(*0'/ - / + ; 1�(*.'/ i 0'-�B�(80'7�F*9 2 ; 3'- 7

1:5 3,; A 9 2 - 1�- .8+�2 -"A (*.'A - B,+ D�981:5 2 ; (*7 - 7�2 - /�9*2 b8(*7 ; + j'1:- /�- l,; / + 98.*+ / D�A 7 5 - 7�3'-�F85 7 ; + 98),2 - /
9 + 2 9*/$y"B'9*7 + ; 7=3'-�)'98/ - /$3'-�3'(8.'.'5 - /$/ ; b*.,; _�A 9*+ ; F8- /$- +$3'5 F8- 2 (*B'B�- 7�3'-�B'7 - 1:; s 7 - /�9*B'B,2 ; C
A 9*+ ; (8.'/�A 2 ; .,; i 0'- / D�; 2�6 9*0'3'7 9*; +�q
A (*.'/ 98A 7 - 7�- .'A (87 - 980,+ 9*.8+�3'-�+ - 1�B'/ ? ? ?
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��_�.�3'-�6 98A ; 2 ; + - 7=2 ` 5 + 0'3'-�),; ),2 ; (*b87 9*B'j,; i 0'-*D,.'(80'/$9 F8(*.'/$3'- A - 7 .'5�3'- / g�5 + (*; 2 - /8h i 0,;
A (87 7 - / B�(*.'3'- .*+�980,l
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[ \ �zY W*[ � [ \�Y D�B'98b*- / . N8� Q
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� 	������ � � ?�g$@$(*1�B'9*7 9*+ ; F8-:+ j'7 - - C 3,; 1�- .'/ ; (*.'9*2$98.'9 2 q,/ ; / (*6�@$�$C / A 98.'/
(*6�+ j'-�A 9*2 F*987 ; 9:98.'3�A 7 98.,; 9*2�)'9*/ -�; .���B�- 7 +�98.'3
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M$08��3'-��mY � X x,U Y �"t X Y ]
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| 98.'/ � ��� ��D�. M8M8f,?����8?
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