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?@AB CDEFGHIEA @JK @LIEM GBK LIAG N HOKAPJK@O FJQPGIMJ@PBHF PJHL HGHRKA S TBKQ @JK PJHL @JHUQ

DAKO GIMKGBKJ N HGB PDVUHFWXKQ FJQPGIAQAGKL A HE OHMHG@U AHME@GDJK AFBKL KA S TBKQ @JK @UAI @ V@AHF
VDHUOHEM VUI FX IC AKFJKGWXKQ Y KAA@MK ZDGBKEGHF@GHIE [IOKA \YZ[A] NBHFB @JK FDJJKEGUQ DAKO HE
AKFDJHGQ PJIGI FIUA ADFB @A ^_`KF @EO ``a S bGBKJ PIPDU@J @PPUHF@GHIEA IC B@AB CDEFGHIEA HEFUDOK
C@AG KEFJQPGHIE c P@AANIJO AGIJ@MK @EO RKJHdF@GHIE c FILPDGKJ RHJDA OKGKFGHIE c KGF S TKEA IC B@AB
CDEFGHIEA B@RK VKKE PJIPIAKO c GBK L @e IJHGQ IC GBKL B@RK VKKE VJIXKE @EO IEUQ @ CKN B@RK VKKE
AG@EO@JOHfKO S
TBK LIAG N HOKUQ @FFKPGKO B@AB CDEFGHIE HA `?ZWg \`KFDJK ?@AB ZUMIJHGBLW g] c @ AG@EO@JO IC

ghhi jgk S ZCGKJ HEGJIODFHEM @ EKN AKFJKGWXKQ KEFJQPGHIE AG@EO@JO c Zl` \ZOR@EFKO lEFJQPGHIE
`G@EO@JO] c GBK AKFDJHGQ IC `?ZW g EI UIEMKJ L@GFBKO GBK AKFDJHGQ MD@J@EGKKO VQ GBK KEFJQPGHIE
AG@EO@JO S TBKJKCIJK GBJKK EKN B@AB CDEFGHIEA B@RK V KKE HEGJIODFKO m `?ZWnop c `?ZWiqr c @EO
`?ZWo gn jnk S
Z UU CIDJ @UMIJHGBL A @JK HGKJ@GHRK IEKWN@Q B@AB CDEFGHIEA GB@G F@E PJI FKAA @ LKAA@MK GI PJIODFK

@ FIEOKEAKO JKPJKAKEG@GHIE F@UUKO @ L KAA@MK OHMKAG S TBKAK @UMIJHGBL A KE@VUK GBK OKGKJL HE@GHIE
IC @ L KAA@MK HEGKMJHGQ m @EQ FB@EMK GI GBK L KAA@MK N HUU c N HGB @ RKJQ B HMB PJIV@VHUHGQc JKADUG HE @
OHsKJKEG L KAA@MK OHMKAG S Z UU CDEFGHIEA B@RK @ AHL HU@J HEGKJE@U AGJDFGDJK c @EO PJI FKAA K@FB L KAA@MK
VUI FX DAHEM LDUGHP UK JIDEOA S TBK CIDJ @UMIJHGBL A OHsKJ LIAG AHME HdF@EGUQ HE GBK EDLVKJ IC VHGA IC
AKFDJHGQ GB@G @JK PJIRHOKO CIJ GBK O@G@ V KHEM B@ABKO c H SK S GBK L KAA@MK OHMKAG UKEMGB c@EO HE GBK AHfK
IC GBK VUI FXA @EO NIJOA IC O@G@ GB@G @JK DAKO ODJHEM B@ABHEM \T@VUK g] S

Z UMIJHGBL YKAA@MK `HfK t UI FX `HfK uIJO `HfK Y KAA@MK v HMKAG `HfK `KFDJHGQ
`?ZW g w nxy o gn in gpz n{|
`?ZWnop w nxy o gn in nop n}~{
`?ZWiqr w n}~{ gznr pr iqr n}�~
`?ZWogn w n}~{ gznr pr ogn n~�x

T@VUK gm `KFDJK ?@AB ZUMIJHGBL _JIPKJGHKA
l@FB @UMIJHGBL F@E VK OKAFJHVKO HE GNI AG@MKA m PJKPJI FKAAHEM @EO B@AB FILPDG@GHIE S _JKPJIW

FKAAHEM HERIURKA P@OOHEM @ L KAA@MK c P@JAHEM GBK P@OOKO L KAA@MK HEGI � WVHG VUIFXA c @EO AKGGHEM
HEHGH@UHf@GHIE R@UDKA GI V K DAKO HE GBK B@AB FILPDG@GHIE S TBK B@AB FILPDG@GHIE MKEKJ@GKA @ L KAW
A@MK AFBKODUK CJIL GBK P@OOKO L KAA@MK @EO DAKA GB@G AFBKODUK c @UIEM N HGB CDEFGHIEA c FIEAG@EGA c
@EO NIJO IPKJ@GHIEA GI HGKJ@GHRKUQ MKEKJ@GK @ AKJHKA IC B@AB R@UDKA S TBK dE@U B@AB R@UDK MKEKJ@GKO
VQ GBK B@AB FILPDG@GHIE HA D AKO GI OKGKJL HEK GBK LKAA@MK OHMKAG S ^E GBK CI UUIN HEM NK OHAFDAA GBK
RKJHdF@GHIE @PPJI@FB CIJ `?ZA DAHEM @A K�@LPUK `?ZW gS
TBHA P@PKJ PJKAKEGA @ P@JG IC @E IEMIHEM PJIe KFG HE NBHFB IGBKJ P@JGEKJA @JK OKAHMEHEM @ FB HP

CIJ AKFDJK GJ@EAL HAAHIEA S bDJ FIEGJHVDGHIE HA GBK RKJHdF@GHIE IC GBK B@AB VUI FX NBHFB FIEG@HEA GBK
CIDJ `?Z @UMIJHGBL A S uK B@RK FBIAKE GBKIJKL PJIRHEM @A RKJHd F@GHIE GKFBEH�DK c DAHEM Z[an S TBK
dJAG AGKP HA CIJL@UHfHEM GBK `?Z @UMIJHGBL A HE Z[an c GBK AKFIEO AGKP HA L IOKUHEM N HGB Z[an GBK
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� HMDJK gm `KFDJK ?@AB Z UMIJHGBL

�?va dUKA OKAFJHV HEM GBK B@AB VUI FX c @EO GBK U@AG AGKP HA RKJHCQ HEM GB@G GBK LIOKU K�GJ@FGKO CJIL
GBK �?va FIJKFGUQ HLPUKLKEGA GBK @UMIJHGBL A S
^E GB HA P@PKJ NK PJKAKEG GBK dJAG AGKP c H SK S `?ZA CIJL@UHf@GHIE S uK FBIIAK GI JKPJKAKEG GBK VHG

RKFGIJA @A UHAGA S Z NIJO HA @ UHAG IC N VHGA � ^E @FFIJO@EFK N HGB GBK `?Z @UMIJHGBL A c GBK VHMWKEOH@E
FIERKEGHIE HA DAKO NBKE K�PJKAAHEM NIJOA m GBK LIAG AHMEHdF@EG VHG HA AGIJKO HE GBK UKCGWL IAG VHG
PIAHGHIE S Z AKG IC IP KJ@GHIEA IE NWVHG NIJOA B@RK VKKE OKdEKO @EO GBKHJ FIJJKAPIEOHEM GBKIJKL A
B@RK VKKE PJIRKO S

� ��;;>7�
aKG � VK @ L KAA@MK IC UKEMGB �	
 VHGA S TBK PDJPIAK IC P@OOHEM HA GI K�GKEO � GI @ LDUGHPUK IC

o gn VHGA S TI IVG@HE GBK P@OOKO L KAA@MK c @PPKEO GBK VHG g GI GBK KEO IC L KAA@MK � c CIUUINKO VQ �
fKJI VHGA c NBKJK � HA GBK AL @UUKAG c EIEWEKM@GHRK AIUDGHIE GI GBK K�D@GHIE \�	
 � g�� ]
�� o gn � rrq S
TBKE @PPKEO GBK prWVHG VHE@JQ JKPJKAKEG@GHIE IC EDLVKJ �	
 S

�IJ K�@LPUK c GBK \qWVHG Z `[^^] LKAA@MK �@V F� B@A GBK UKEMGB q � i � nr c AI GBK L KAA@MK HA
P@OOKO N HGB IEK VHG c GBKE rrq � \nr � g] � rni fKJI VHGA c @EO GBKE GBK LKAA@MK UKEMGB c GI V KFIL K
GBK o gnWVHG P@OOKO LKAA@MK
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uBKJK CDEFGHFGCI FJDKCLD MCN GJ@EACIJL A GBK HEGKMKJ O HEGI GBK FIJJKAPIEOHEM VHG RKFGIJ c N HGB GBK

LIAG AHMEHd F@EG VHG IE GBK UKCGL IAGWVHG PIAHGHIE c GBK CDEFGHIE GHFEPFD MQ CN CIJFKA GBK VHG RKFGIJ 

GI GBK UKEMGB O @EO GHR MQN HA @ PJKOHF@GK GB@G JKFIMEHfKA @ VHG RKFGIJ S

SIN c NK PJIRK GB@G GBK UKEMGB IC GBK P@OOKO L KAA@MK HA @ LDUGHP UK IC o gn c @EO MJK@GKJ IJ K�D@U
GI ogn S
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`I c @CGKJ P@OOHEM NK IVG@HE @ L KAA@MK GB@G B@A GBK CIUUIN HEM PJIPKJGHKA m
W GBK P@OOKO L KAA@MK HA @ RKFGIJ IC V HGA S
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!-.' !'("")&* 7 ,,,W GBK U@AG pr VHGA IC GBK P@OOKO L KAA@MK JKPJKAKEG GBK UKEMGB IC GBK HEHGH@U L KAA@MK S
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W GBK dJAG �	
 \� ] VHGA IC GBK P@OOKO L KAA@MK JKPJKAKEG GBK HEHGH@U L KAA@MK � S
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W GBK EK�G VHG @CGKJ � HE GBK P@OOKO L KAA@MK L @JXA GBK KEO IC L KAA@MK � \H SK S g] S
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W GBK VHGA HE GBK P@OOKO L KAA@MK VKGNKKE GBK KEOWICWGBKWLKAA@MK VHG @EO GBK U@AG pr VHGA @JK
@UU z S
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TBHA P@OOHEM CDEFGHIE HA @UAI DAKO CIJ GBK `?ZWnop @UMIJHGBL S ^G AUHMBGUQ FB@EMKA CIJ GBK IGBKJ

GNI @UMIJHGBL A c `?ZWiqr @EO `?ZWogn S
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^E GBHA AGKP NK B@RK GI P@JAK GBK P@OOKO LKAA@MK HEGI ognWVHG V UI FXA S uK OKdEK @ MKEKJ@U

CDEFGHIE NBHFB P@JAKA @ UHAG � HEGI VUI FXA IC UKEMGB 
 S
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SIGK GB@G � �	ED MD 
�N JKGDJEA GBK dJAG 
 KUKL KEGA IC � HC 
 w �	
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^EAGK@O c HC �JD M�N HA @ LDUGHPUK IC 
 c GBK JKADUG IC P@JAHEM � GI 
 HA @ UHAG  IC VUI FXA IC K�D@U

UKEMGB c NBKJK GBK UKEMGB IC  HA GBK JKADUG IC OHRHOHEM �JD M�N VQ 
 S
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NBKJK GBK CDEFGHIE J�FP� FJ�F�JD M�N RKJHdKA GB@G GBK KUKL KEGA IC � B@RK GBK A@L K UKEMGB S
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^C NK P@JAK @ V HG RKFGIJ 
 GI 
 c NBKJK �JD MQN HA @ LDUGHPUK IC 
 c GBK JKADUG HA @ RKFGIJ IC NIJOA c

K@FB IC UKEMGB 
 S
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SIN NK @PPUQ GBK U@AG GBKIJKL A GI GBK P@OOKO L KAA@MK XEIN HEM GB@G HGA UKEMGB HA @ LDUGHPUK

IC o gn HE GBK F@AK IC `?ZWg @EO `?ZWnop @EO @ LDUGHPUK IC gznr HE GBK F@AK IC `?ZWiqr @EO
`?ZWo gn S �IJ `?ZW gm
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ZCGKJ GBK PJKPJI FKAAHEM HA FILPUKGK c GBK L KAA@MK VUI FXA c � } � ~ ���� � � c @JK PJI FKAAKO HE IJOKJ S
TBK L KAA@MK OHMKAG IP KJ@GHIE DAKA @ AK�DKEFK IC UIMHF@U CDEFGHIEA c @ AK�DKEFK IC inWVHG FIEAG@EGA c
@ VDsKJ IC dRK inWV HG NIJXHEM R@JH@VUKA c @ VDsKJ IC dRK inWV HG HEGKJL KOH@GK B@AB R@UDKA c @ AHEMUK
NIJO VDsKJ � �� 	 @EO @ AK�DKEFK IC KHMBGQ inWVHG NIJOA S TBK L KAA@MK OHMKAG @UMIJHGBL OHsKJA
CIJ K@FB `?Z S tKCIJK FILPDG@GHIE VKMHEA GBK HEHGH@U B@AB R@UDK LDAG V K AKG S �IJ `?ZWg HG FIEAHAGA
IC dRK inWV HG NIJOA S TBK FILPDG@GHIE IC @ L KAA@MK VUI FX CIJ `?ZWg CIUUIN A GBK EK�G AGKPA m


� P@JAK � � HE gp NIJOA 
 |� � 
 }� � ���� 
 }�� c K@FB IC in VHGA @EO FILPDGK GBK NIJOA
 �� � ���  } \
 � ��� � 
 � �{� � 
 � �}y� � 
 � �}x� ] c NBKJK go w � w qz S
uK OKdEK GBK CDEFGHIE R �JR L�J M� FCN NBHFB G@XKA @ ognWV HG V UI FX � FC @EO JKGDJEA @ AK�DKEFK

IC KHMBGQ NIJOA c K@FB IC in VHGA S
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� � HE HGH@UHfK GBK NIJXHEM R@JH@VUKA N HGB GBK HEGKJL KOH@GK B@AB R@UDK \CIJ GBK dJAG VUI FX � } c
N HGB HEHGH@U B@AB R@UDK \� � g]]

� � @PPUQ KHMBGQ GHL KA GBK OHMKAG AGKP
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� � FILPDGK GBK HEGKJL KOH@GK B@AB R@UDKA S
TBK HEGKJL KOH@GK B@AB R@UDK IC VUI FX � � HA GBK HEPDG B@AB R@UDK CIJ VUI FX � �� } S TBK JKADUG

@CGKJ @PPUQHEM AGKPA IEK GI CIDJ GI @UU � LKAA@MK VUIFXA JKPJKAKEGA GBK L KAA@MK OHMKAG IC � S
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TBK dE@U JKADUG IC `?ZWg HA @ dRK inWVHG NIJOA L KAA@MK OHMKAG S
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TBHA NIJX HA P@JG IC @ U@JMKJ PJIe KFG c HE NBHFB IGBKJ P@JGEKJA @JK OKAHMEHEM @ FBHP CIJ AKFDJK

GJ@EAL HAAHIEA S uK B@RK LIOKUKO GBK CIDJ @UMIJHGBL A `?ZWgc `?ZWnop c `?ZWiqr @EO `?ZWogn @EO
NK B@RK PJIRKE @E@UIMIDA A@CKGQ GBKIJKL A IE @UU IC GBKL S �IJ GBK LIOKUHEM @EO GBK RKJHdF@GHIE
IC `?ZA NK NJIGK AKRKEGQ OKdEHGHIEA c @ BDEOJKO @EO AH�GQ GBKIJKL A @EO NK DAKO GBK Z[an
@JHGBL KGHF VIIXA J��L �CECJ	 cCD J��L �CECJ	 @EO � PP�FQ PK c @EO GBK O@G@WAGJDFGDJKA VIIXA �C	EFKJ� �D	
@EO �C	EFKJ� E�Q 	 S TBK Z[an LIOKUHEM B@A @UAI P KJL HGGKO EDLKJHF K�KFDGHIE IC GBK @UMIJHGBL A IE
GBK GKAGA PJIRHOKO HE GBK AG@EO@JO OIFDL KEG S

bDJ FDJJKEG NIJX FIEAHAGA HE RKJHdEM GB@G GBK �?va HLPUKLKEG@GHIEA IC GBK `?ZA FIJJKAPIEO GI
GBK Z[an APKFHd F@GHIEA S TI GBHA KEO c NK CIDEO HG DAKCDU GI OKRKUIP @ VIIX CIJ VHG RKFGIJA JKPJKAKEGKO
@A UHAGA N HGB B HMB IJOKJ VHGA IE GBK UKCG c @A HG HA FUIAKJ GI GBK �?va VHG RKFGIJA JKPJKAKEG@GHIE S uK
@UAI FIEAHOKJ GB@G DAHEM UHAGA P KJL HGA GI G@XK @OR@EG@MK IC GBK JKFDJAHR HGQ IC UHAG GBKIJQS uK HEGKEO
GI PJIRK GBK K�DHR@UKEFK V KGNKKE IDJ JKPJKAKEG@GHIE @EO GBK HEGKMKJ JKPJKAKEG@GHIE @UJK@OQ K� HAGHEM
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