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IJKL MNMOP NQQPOLLOL RJO STOLRKUV UW XJORJOP VNRTPNY KZ N[OL Z N\ ]O POMPOLOVROQ
NL WTV^RKUVL UW ]UTVQOQ _NPKNRKUV ` IJO STOLRKUV KL UW POYO_NV^O ]O^NTLO UW RJO X KQO
TLO UW RJO LMN^O a b KV KZ N[O ZUQOYKV[ ` cUT[JY\ LM ONdKV[ e RJO LMN^O a b KL RJO
LMN^O UW WTV^RKUVL XJULO XONd QOPK_NRK_O KL N Z ONLTPO X KRJ fVKRO RURNY _NPKNRKUV e
NVQ KL N LRPNK[JRWUPXNPQ LMN^O WUP KZ N[OL LKV^O KR ^UVRNKV L ^JNPN^ROPKLRK^ WTV^RKUVL UW
LKZMYO LORL e RJTL OVN]YKV[ RJO POMPOLOVRNRKUV UW OQ[OL ` IJO a b NLLTZMRKUV KL RJO
LRNPRKV[ MUKVR UW QKgOPOVR NMMPUN^JOL KV KZ N[O POLRUPNRKUV hijkl e ijml e ikl eijnlo e KZ N[O
LO[Z OVRNRKUV hiplo e KZ N[O QO^UV_UYTRKUV hijql e irlo e UMRK^NY sUX ^UZMTRNRKUV hitlo UP
KZ N[O ^UZMPOLLKUV ` IJOLO ZORJUQL JN_O MPU_OV _OP\ Ou ^KOVR e OLM O^KNYY\ KV QONYKV[
X KRJ UVO QKZ OVLKUVNY QKL^UVRKVTKR\ KV KZ N[OL ` vUXO_OP e UVO ^UZZUV QPNX]N^d KL
RJOKP KVN]KYKR\ RU JNVQYO ROwRTPOL MPUM OPY\` xV MNPRK^TYNP e POLRUPNRKUV UP QO^UV_UYTRKUV
KV a b YONQL RU RJO LZUURJKV[ UTR UW ROwRTPOL e NVQ LO[Z OVRNRKUV MPU ^OQTPOL KV a b WNKY
RU KLUYNRO ROwRTPOQ NPON ` y PO^OVR MNMOP hijzlo \KOYQL Z NRJOZ NRK^NY MPUUWL UW RJO LRNKP{
^NLKV[ OgO^R e N^^UPQKV[ RU XJK^J a b {Z KVKZ K|NRKUV ROVQL RU ^PONRO ^UVLRNVR MNR^JOL
KV KZ N[OL e RJTL OYKZ KVNRKV[ ROwRTPNY OgO^RL `

xV RJKL MNMOP e XO LJUX RJNR RJKL MJOVUZOVUV ^NV ]O OwMYNKVOQ ]\ RJO WN^R RJNR
VNRTPNY KZ N[OL NPO VUR UW ]UTVQOQ _NPKNRKUV ` }TP NMMPUN^J ^UZ]KVOL NV OwMOPKZ OVRNY
MPU[PNZ XO MOPWUPZ OQ UV RJO QKLRPK]TRKUV UW JUZU[OVOUTL NVQ ^UVVO^ROQ PO[KUVL KV
KZ N[OL e RJO LO^RKUVL e NVQ N RJOUPORK^NY POLT YR ]UTVQKV[ WPUZ ]OYUX RJO a b VUPZ UW
RXU{QKZ OVLKUVNY WTV^RKUVL N^^UPQKV[ RU RJO QKLRPK]TRKUV UW RJOKP LO^RKUVL ` ~O WUPZ NYK|O
RJO YKVd ]ORXOOV OwMOPKZ OVRL UV QKL^PORO KZ N[OL NVQ RJO Z NRJOZ NRK^NY POLTYRL ]\ TLKV[
N LKZMYO ZUQOY UW ^UV_UYTRKUV NVQ LNZMYKV[ WUP RJO WUPZ NRKUV UW VTZ OPK^NY KZ N[OL `
~O JOPO MUKVR UTR RJNR NVURJOP ZORJUQ RU OLRKZ NRO RJO a b VUPZ UW KZ N[OL POYKOL UV
RJO LRTQ\ UW XN_OYOR ^UOu ^KOVRL ` xV UPQOP RU LRTQ\ YU ^NYY\ RJO hKPoPO[TYNPKR\ UW N LK[VNY
UVO Z N\ KV_OLRK[NRO RJO QO^N\ UW XN_OYOR ^UOu ^KOVRL NR N ^OPRNKV YU ^NRKUV hLOO ijpl e
ijjl WUP NV KVRPUQT^RKUV RU XN_OYOR QO^UZMULKRKUV Lo ` �UPO PO^OVRY\e RJO YKVd ]ORXOOV
RJO [YU]NY QO^N\ UW XN_OYOR ^UOu ^KOVRL NVQ RJO a b VUPZ JNL ] OOV LRTQKOQ e LU RJNR e
KV LUZO ^NLOL e RJKL QO^N\ MOPZ KRL RU QO^KQO XJORJOP UP VUR N WTV^RKUV ]OYUV[L RU RJO
LMN^O a b e LOO iql e ijtl ` ~O LJNYY ^UZMNPO UTP Z ORJUQ NVQ RJO XN_OYOR Z ORJUQ RU
QO^KQO XJORJOP NV KZ N[O KL KV a b UP VUR ` y L XO LJNYY LOO e RJO [OUZ ORPK^ Z ONLTPOZ OVRL
XO MOPWUPZ LOOZ ZUPO N^^TPNRO NVQ MOPZ KR RU LJUX RJNR VNRTPNY KZ N[OL NPO VUR UW
]UTVQOQ _NPKNRKUV `

IJO MNMOP KL UP[NVK|OQ NL WU YYUX L � KV �O^RKUV je XO PO^NYY UTP POLT YRL N]UTR RJO
MUXOP YNX QKLRPK]TRKUV UW LO^RKUVL NPON NVQ MOPKZ OROP ` xV �O^RKUV p e XO PO^NYY ]NLK^
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QOfVKRKUVL NVQ MPUMOPRKOL POYNROQ RU RJO LMN^O a b UW WTV^RKUVL X KRJ ]UTVQOQ _NPKNRKUV `
xV �O^RKUV z e XO OLRN]YKLJ N YKVd ]ORXOOV RJO QKLRPK]TRKUV UW LO^RKUVL LK|O NVQ RJO a b
VUPZ UW WTV^RKUVL UW /0 1 KV �O^RKUV t e XO LJUX RJNR ]\ ^UZ]KVKV[ RJO OwMOPKZ OVRNY
POLTYRL UW �O^RKUV j NVQ RJO RJOUPORK^NY POLTYRL UW �O^RKUV z e XO ^NV ^UV^YTQO RJNR
VNRTPNY KZ N[OL NPO VUR UW ]UTVQOQ _NPKNRKUV ` 2_OVRTNYY\e KV �O^RKUV k e XO ^UZMNPO
UTP ^UV^YTLKUVL X KRJ PO^OVR POLTYRL UV RJO QO^N\ UW XN_OYOR ^UOu ^KOVRL `34 �56 789:;8<=:8>? >@ < 8A6B6A9 8? ?C:=;CA 8D CE69 4 xV MPO_KUTL MNMOPL e LOO
ijl e iF l e XO OwM YUPOQ RJO LRNRKLRK^L UW JUZU[OVOUTL NVQ ^UVVO^ROQ PO[KUVL UW VNRTPNY
KZ N[OL ` IJO ZULR POZ NPdN]YO WN^R KL RJNR RJO QKLRPK]TRKUVL UW RJOKP NPON NVQ MOPKZ OROP
NPO _OP\ XOYY NMMPUw KZ NROQ ]\ N MUXOP YNX ` �UPO MPO^KLOY\e XO ^UVLKQOP N QK[KRNY KZ N[OG e XJULO [PN\ YO_OYL NPO ]ORXOOV n NVQ H ` IUP NV KVRO[OP J e XO ^NYY N J {]KYO_OY UW G
NV\ UW RJO ]KVNP\ KZ N[OL QOfVOQ ]\

GK hL M N o O Pj KW G hL M N o Q RhS T jo UV M S UV W M
n URJOPX KLO M

WUP S _NP\KV[ WPUZ j RU J ` ~O RJOV QOfVO N LO^RKUV RU ] O N ^UVVO^ROQ ^UZMUVOVR UW
N LOR X hL M N oYGK hL M N o O jZ e WUP LUZ O S ` IUP ON^J KVRO[OP [ e XO QOfVO \ h[ o RU ] O RJO
VTZ]OP UW LO^RKUVL X KRJ NPON [ hKV M KwOYLo ` }TP OwMOPKZ OVRL LJUX RJNR

\ h[o ] [̂_ M hj`jo

XJOPO ^ NVQ ` NPO KZ N[O QOMOVQOVR ^UVLRNVRL ` �UPOU_OP e KV ZULR KZ N[OL e ` KL ^YULO
RU p `

~O X KYY VUR PO^NYY JOPO NYY RJO OwMOPKZ OVRNY POLTYRL e NVQ XO POWOP RU RJO MPO_KUTLY\
Z OVRKUVOQ MNMOPL WUP ZUPO QORNKYL e ]TR XO X KYY [K_O LUZ O OwNZMYOL ` IUP ON^J KZ N[O e
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XO fR N LRPNK[JR YKVO X KRJ LYUMO ` RU RJO WTV^RKUV \ KV YU[{YU[ ^UUPQKVNRO e Z KVKZ K|KV[
RJO YONLR LSTNPOL QKLRNV^O ` ~O NYLU ^UZMTRO RJO YONLR LSTNPOL OPPUP 	 ` xV I K[TPO je
XO QKLMYN\ N QK[KRNY KZ N[O NVQ LUZ O UW KRL LO^RKUVL e NVQ KV I K[TPO p RJO ^UPPOLMUVQKV[
fR WUP \ ` �KZ KYNP [PNMJK^L NPO U]RNKVOQ WUP NYY ^UVLKQOPOQ QK[KRNY KZ N[OL hOKRJOP WPUZ N
QK[KRNY ^NZ OPN e L^NVVOQ e UP ^NYK]PNROQ KZ N[OLo ` xV IN]YO je XO QKLM YN\ POLTYRL N_OPN[OQ
U_OP JTVQPOQ ^NYK]PNROQ KZ N[OL WPUZ N QNRN]NLO ^UYYO^ROQ ]\ _NV vNROPOV e WPOOY\
N_NKYN]YO NR JRRM �

JYN] `MJ\L `PT[ `VY
KZ YK]
 e LOO ijFl ` IJO ZULR VURK^ON]YO WN^R JOPO
KL RJO MPUwKZ KR\ UW ` RU p e NVQ RJO WN^R RJNR WUP NYY KZ N[OL NVQ LUZO _NYTO UW J e ` KL
YNP[OP RJNV j`k e WN^R RJNR X KYY ] O MPU_OV POYO_NVR KV RJO WUYYUX KV[ WUP OLRKZ NRKV[ RJO
a b VUPZ UW KZ N[OL `

xV ijl e iFl e XO NYLU LRTQKOQ RJO QKLRPK]TRKUV UW RJO MOPKZ OROPL UW LO^RKUVL e XJK^J
NPO NYLU QKLRPK]TROQ N^^UPQKV[ RU N MUXOP YNX e X KRJ NV OwMUVOVR � TLTNYY\ ]ORXOOV p
NVQ z ` xV IN]YO p e XO QKLMYN\ POLT YRL LKZ KYNP RU RJULO KV IN]YO j WUP RJO _NYTOL UW �
hLRKYY ^UZMTROQ ]\ Z KV KZ K|KV[ RJO YONLR LSTNPOL OPPUP KV YU[{YU[ ^UUPQKVNROLo UV RJO
MPO_KUTLY\ Z OVRKUVOQ KZ N[OL QNRN]NLO `

� ;6 9D CAA 96�:8>?9 7=6 :> ?>896 >; D 8�;>:6
:=;69 � xV I K[TPO je XO JN_O
LJUXV LUZ O UW RJO LZ NYY LO^RKUVL WPUZ XJK^J RJO LK|O LRNRKLRK^L NPO OLRKZ NROQ ` ~O QU
RJNR WUP RJO WUYYUX KV[ MTPMULO � KR Z K[JR ] O U] � O^ROQ RU RJO U]LOP_OQ LK|O YNX L RJNR
RJOKP LZ NYY L^NYO ] OJN_KUTP KL QTO RU RJO ^NMRKUV QO_K^O NVQ VUR RU RJO TVQOPY\KV[
�VNRTPNY� KZ N[O ` IJTL e KR KL _OP\ POYO_NVR RU YUUd NR RJO LO^RKUVL NVQ QO^KQO XJORJOP
RJO\ NPO QTO RU QK[KRK|NRKUV VUKLO e RU LUZ O Z K^PUROwRTPO e UP RU RJO KVJOPOVR [OUZ ORPK^
LRPT^RTPO UW RJO KZ N[O ` xV I K[TPO je XO ^NV ^JO^d RJNR ZULR LZNYY LO^RKUVL NPKLO UV
^UVRPNLROQ MNPRL UW RJO KZ N[O hRJO LU ^NYYOQ �OQ[OL�o NVQ RJNR RJOKP LJNMO ^UKV^KQOL
X KRJ RJULO OQ[OL ` ~O ^NV NYLU PTYO UTR N � K]]L MJOVUZ OVUV � xR ZTYRKMYKOL RJO OQ[O
^UVRPK]TRKUV RU RJO �� VUPZ ]\ N fwOQ ^UVLRNVR WN^RUP ` ~O JN_O UVY\ LJUXV UVO
OwNZMYO e ]TR XO JN_O ^JULOV N dKVQ UW OwNZMYO WUP XJK^J RJO �� ZUQOY LJUTYQ ] O
_OP\ YKdOY\e LKV^O RJO XJUYO L^OVO KL N [OUZ ORPK^ JTZ NV ZNQO L^OVO e X KRJ NL YKRRYO
ROwRTPO NL MULLK]YO ` y YY URJOP KZ N[OL XO JN_O ^JO^dOQ ^UVfPZ RJKL KVROPMPORNRKUV �
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LZ NYY LO^RKUVL ^UPPOLMUVQ RU U] � O^RL UP MKO^OL UW U] � O^RL e UP MKO^OL UW ^UVRUTPL ` IJO\
NPO VUR NR NYY TVKWUPZ Y\ QKLRPK]TROQ U_OP RJO KZ N[O e NL XUTYQ JNMMOV X KRJ VUKLO `� 4 
=?�:8>?9 >@ < >=?767 BC;8C:8>? C?7 96:9 >@ �?8:6 � 6;8D 6:6; 4 xV RJKL
LO^RKUV e XO PO^NYY LUZ O ]NLK^ WN^RL N]UTR WTV^RKUVL UW ]UTVQOQ _NPKNRKUV ` �OR G ]O N
]UTVQOQ WTV^RKUV QOfVOQ UV N QUZNKV hO `[ ` PO^RNV[TYNPo � � /0 ` G KL KV a b h� o e RJO
LMN^O UW WTV^RKUV X KRJ ]UTVQOQ _NPKNRKUVL e KW

��G ��� � QOWO �� �� G � � �� M
XJOPO RJO [PNQKOVR � G KL RU ] O TVQOPLRUUQ KV N XONd LOVLO hLOO ijrlo �

�� �� G � O LTM ��� G QK_ �  Q ^ �! h� o M � � � j" M
XJOPO ^ �! h� o KL RJO LMN^O UW ^UVRKVTUTLY\ QKgOPOVRKN]YO WTV^RKUVL X KRJ ^UZMN^R LTM{
MUPR e QOfVOQ WPUZ � RU /0 ` y ^RTNYY\ RJO TLTNY a b VUPZ KL QOfVOQ NL RJO LTZ UW# �� G �e RJO RURNY _NPKNRKUV e NVQ RJO $ � VUPZ e # �G �` ~O UVY\ ^UVLKQOP JOPO RJO RURNY
_NPKNRKUV hXJK^J KL VUR N VUPZ o e NVQ XPKRO KR ��%��� � `

~O X KYY ] O KVROPOLROQ KV N ZUPO [OUZ ORPK^ ^JNPN^ROPK|NRKUV UW a b h� o ` IUP & Q / e
QOfVO RJO YO_OY LOR UW G XKRJ YO_OY & ]\

'( G O X) M G h) o * & Z %
+UX hLOO imlo PO^NYY RJNR N LOR 	 Q � KL UW fVKRO MOPKZ OROP M OP h	 o KW

M OP h	 o QOWO ��jj, ��� � - �� M
XJOPO jj, KL RJO ^JNPN^ROPKLRK^ WTV^RKUV UW RJO LOR 	 ` IJKL QOfVKRKUV [OVOPNYK|OL
RJO TLTNY QOfVKRKUV UW RJO ]UTVQNP\ YOV[RJ e KV RJO LOVLO RJNR ]URJ QOfVKRKUVL NPO
OSTK_NYOVR KV RJO ^NLO UW N LOR X KRJ MKO^OX KLO PO[TYNP ]UTVQNP\` xW N WTV^RKUV JNL
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]UTVQOQ _NPKNRKUV RJOV e WUP NYZ ULR O_OP\ & Q / e '( G KL N LOR X KRJ fVKRO M OPKZ OROP
NVQ h^UNPON WUPZTYN e LOO imlo e

��G ��� � O �� MOP h'( G o�& % hp `jo

�UV_OPLOY\e KW M OP h'( G o KL fVKRO hWUP NYZ ULR NYY & o NVQ RJO MPO^OQKV[ KVRO[PNY KL fVKRO e
RJOV G JNL ]UTVQOQ _NPKNRKUV ` ~O NYLU PO^NYY RJNR e ]\ RJO ^YNLLK^NY KLUMOPKZ ORPK^
KVOSTNYKR\e XO JN_O WUP O_OP\ LOR � XKRJ fVKRO M OPKZ OROP e

M OP h� o * p� �� � h� o �� M hp `po
XJOPO � h� o QOVUROL RJO �O] OL[TO Z ONLTPO UW � `

IJO a b LMN^O KL N _OP\ LRPNK[JRWUPXNPQ LMN^O WUP KZ N[OL ` I KPLR e KW KZ N[OL NPO
VOKRJOP ^UVRKVTUTL VUP LRPK^RY\ QKgOPOVRKN]YO e KR LOOZ L PONLUVN]YO RU NLLTZ O RJOZ RU ]O
KV N LMN^O XJOPO RJO\ NPO XONdY\ QKgOPOVRKN]YO ` �UPOU_OP e RJO U^^YTLKUV MJOVUZ OVUV
KL POLMUVLK]YO WUP UVO{QKZ OVLKUVNY QKL^UVRKVTKRKOL XJK^J MPO_OVR RJO XONd QOPK_NRK_OL
UW KZ N[OL RU ] O KVRO[PN]YO e RJTL WUP^KV[ KZ N[OL UTR UW NV\ �U]UYO_ LMN^O ` �T^J N LKZMYO
KZ N[O NL N XJKRO QKLd UV N ]YN^d ]N^d[PUTVQ ]OYUV[L RU RJO LMN^O a b e XJK^J KL RJO
VNRTPNY LMN^O RU M OPWUPZ ^NY^TYTL UW _NPKNRKUVL UV WTV^RKUVL XJULO UVO{QKZ OVLKUVNY
QKL^UVRKVTKRKOL JN_O fVKRO YOV[RJ hLOO iplo ` +UX e N fPLR XN\ WUP NV KZ N[O VUR RU ]O KV
RJ KL LMN^O KL RU JN_O YO_OY YKVOL X KRJ KVfVKRO YOV[RJ ` IUP KV LRNV^O e RJO ^JNPN^ROPKLRK^
WTV^RKUVL UW RXU{QKZ OVLKUVNY LORL X KRJ WPN^RNY ]UTVQNPKOL X KYY VUR ]O UW ]UTVQOQ
_NPKNRKUV ` IJOPO KL NYLU NVURJOP XN\ WUP N WTV^RKUV VUR RU ]O KV a b ` 2N^J UW KRL
YO_OY YKVOL Z N\ ]O UW fV KRO MOPKZ OROP e XJKYO RJO LTZ UW RJOLO YO_OY YKVOL � MOPKZ OROPL
KL KVfV KRO ` y L XO X KYY LOO KV RJO VOwR RXU LO^RKUVL e RJKL KL XJNR JNMMOVL WUP VNRTPNY
KZ N[OL e KV XJK^J e KV N MPO^KLO LOVLO e LZ NYY U] � O^RL NPO RUU VTZOPUTL WUP RJO WTV^RKUV
RU ] O UW ]UTVQOQ _NPKNRKUV `

	 4 � A>
6; < >=?7 @>; :56 �� ?>;D 4 xV RJO WU YYUX KV[ e XO LJNYY ^UVLKQOP
LO^RKUVL UW RJO KZ N[O ` ~O NYXN\L NLLTZ O RJNR RJO KZ N[O G LNRKLfOL n - G h) o - ^ ` ~O
fPLR fw RXU MNPNZ OROPL � e & e X KRJ n - & - � ` IUP NV\ � Q 
 e XO ^UVLKQOP RJO ]KYO_OY
LORL UW G X) M & � h� T jo� - G h) o � & � �� Z O '(� ������ G � '(��� G %
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2_OVRTNYY\e POM YN^KV[ 2wMPOLLKUV ht `qo KVRU IUPZTYN ht `ko \KOYQL RJO POLTYR `+UX RJO LNZ O ^UV^YTLKUVL NL ]OWUPO JUYQ e LKV^O RJO PK[JR LKQO UW IUPZTYN ht `mo
ROVQL RU KVfVKR\ NL LUUV NL ` A j %k ` ~O JN_O RJTL MPU_OQ RJNR KW RJO QKLRPK]TRKUV
UW RJO hQKL^POROo LO^RKUVL UW RJO hMKO^OX KLO ^UVLRNVRo WTV^RKUV XJK^J KL U]RNKVOQ ]\
^UV_UY_KV[ G XKRJ N POL^NYOQ f YROP NVQ LNZMYKV[ NR � 0 MUKVRL WUYYUX L IUPZTYN ht `qo
X KRJ j %k � ` � p e RJOV G KL VUR UW ]UTVQOQ _NPKNRKUV `
cOZNPd � IJO NLLTZMRKUV UW �UPUYYNP\ t `z ^UPPOLMUVQ OwN^RY\ RU UTP VTZOPK^NY Ow{
M OPKZ OVRL UV VNRTPNY KZ N[OL ` +URK^O RJNR XO U]LOP_OQ N _NPKNRKUV UW RJO ^UVLRNVR^� e NVQ RJNR RJO MPO^OQKV[ MPUUW LJUX L RJNR RJO ]YUX TM POLTYR WUP RJO a b VUPZ UW
KZ N[OL KL KVQOMOVQOVR UW RJKL _NPKNRKUV `

� 4 �CB6A6:9 C?7 :56 9�C�6 a b 4 yL ZOVRKUVOQ KV RJO KVRPUQT^RKUV e PO^OVR
POLTYRL ^UV^OPVKV[ RJO YKVd ]ORXOOV RJO [YU]NY QO^N\ UW XN_OYOR ^UOu ^KOVRL NVQ RJO
RURNY _NPKNRKUV UW KZ N[OL M OPZ KR TL RU NQQPOLL RJO ZNKV STOLRKUV UW RJKL MNMOP KV N
XN_OYOR WPNZ OXUPd ` �OR h�V o ] O RJO XN_OYORL ^UOu ^KOVRL UW RJO KZ N[O G e UPQOPOQ KV N
VUV KV^PONLKV[ LOSTOV^O ` ~O LN\ RJNR RJO �V �L NPO KV S� KW 
 ��V � � �� e NVQ RJNR RJO\
NPO KV XONd{ S� KW RJOPO Ow KLRL N ^UVLRNVR ^ LT^J RJNR �V - 	V ` }]_KUTLY\ S� KL KV^YTQOQ
KV XONd{S � ` xR KL XOYY dVUXV RJNR KW RJO �V NPO KV S � e RJOV G KL KV N �OLU_ LMN^O KV^YTQOQ
KV a b ` xV RJO URJOP QKPO^RKUV e �UJOV e �O�UPO e �ORPTLJO_ NVQ �T e iql e PO^OVRY\ MPU_OQ
RJNR KW G KL KV a b e RJOV RJO �V �L NPO KV XONd{ S� e WUP RJO vNNP XN_OYORL ` �UJOV e � O\OP
NVQ }PT RJOV [OVOPNYK|OQ RJO POLT YR RU NV\ ^UZMN^RY\ LTMMUPROQ XN_OYOR ]NLKL e LOO
ijtl `

IJTL e KR KL M ULLK]YO RU QO^KQO XJORJOP NV KZ N[O ]OYUV[L UP VUR RU �� ]\ YUUdKV[
NR KRL XN_OYOR ^UOu ^KOVRL QO^N\e Ow^OMR KW RJO\ QO^PONLO NL 	V e XJK^J JNMMOVL RU ] O RJO
^NLO STKRO UWROV ` ~O MPOLOVR KV I K[TPO z RJO UPQOPOQ ^UOu ^KOVRL WUP WUTP KZ N[OL � RJO
XOYY dVUXV �OVN KZ N[O e N MNPR UW N ]NU]N] KZ N[O e N ]N]UUV KZ N[O hI K[TPO to e NVQ N
�NTLLKNV XJKRO VUKLO ` ~O TLOQ �NT]O^JKOL � XN_OYORL hTLKV[ f YROPL UW YOV[RJ F MPU_KQOQ
]\ ~N_OYN]o e NVQ WUTVQ _OP\ LKZ KYNP POLTYRL X KRJ vNNP �L XN_OYORL ` y L XO LOO e RJOPO
KL N WNKPY\ YKVONP MNPR KV RJULO [PNMJL e ]TR UVY\ WUP KVROPZ OQKNRO L^NYOL ` y LLTZ KV[ RJO
LZNYY L^NYOL ]OJN_KUP KL M OPRTP] OQ ]\ LNZMYKV[ e NVQ RJNR RJO QO^N\ U]LOP_OQ WUP ZULR
UW RJO ^UOu ^KOVRL KL ^JNPN^ROPKLRK^ UW XJNR JNMMOVL NR LZNYY L^NYOL e XO ZN\ TLO RJO
MPO^OQKV[ POLTYRL ` ~O fRROQ N YKVO RU RJULO _NYTOL N^^UPQKV[ RU N YONLR LSTNPOL OPPUP e LU
RJNR NV KZ N[O LJUTYQ ] O KV a b XJOV RJO LYUM O UW RJKL YKVO KL hLRPK^RY\ o [PONROP RJNV je
NVQ UTR UW a b KW RJO LYUM O KL hLRPK^RY\ o LZ NYYOP RJNV j` xV RJO ^NLO UW RJO ]NU]N] NVQ
]N]UUV KZ N[OL hI K[TPO to e XO POLM O^RK_OY\ WUTVQ LYUM OL UW n `mq NVQ n `tk e NVQ _NYTOL
UW ` hRJO OwMUVOVR UW RJO MUXOP YNX QKLRPK]TRKUV UW LO^RKUVL NPONoPOLM O^RK_OY\ OSTNYL
RU j`r NVQ p `zF hWUP J O jqo e LU RJNR ]URJ Z ORJUQL N[POO � RJULO KZ N[OL NPO VUR KV
a b ` IUP RJO XOYY{dVUXV KZN[O UW �OVN e UTP NMMPUN^J [K_OL NV ` UW j`r hWUP J O jqo e
XJK^J LT[[OLRL �OVN ]OKV[ ^YONPY\ UTR UW a b e XJOPONL WPUZ RJO XN_OYOR NMMPUN^J e N
LYUMO UW `rk KVQK^NROL RJO KZ N[O KL VUR a b ` +UX e RJKL POLTYR KL ^YULO RU RJO TV^OPRNKVR\
|UVO ` }W ^UTPLO e RJO QO^N\ UW RJO ^UOu ^KOVRL WUP RJO VUKLO KZ N[O KL _OP\ LYUX hn `jqo
LU RJNR RJ KL KZ N[O KL VUR KV a b e XJOPONL RJO QKLRPK]TRKUV UW RJO NPON UW LO^RKUVL QUOL
VUR WU YYUX N MUXOP YNX h]TR NV OwMUVOVRKNY QKLRPK]TRKUV o ` +URO RJNR KV NYY WUTP ^NLOL e
RJO KVWOPOV^O UW RJO QKLRPK]TRKUV NR LZ NYY L^NYOL KL YOLL ^YONP RJNV KV RJO ZUPMJUYU[K^NY
NMMPUN^J UW RJO MPO_KUTL LO^RKUVL `

IU TVQOPLRNVQ RJO VNRTPO UW RJO TV^OPRNKVR\ XJOV RJO LYUM O KL je KR KL XUPRJ
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VURK^KV[ RJNR RJO XN_OYOR ^UOu ^KOVRL MPUQT^OQ ]\ RJO ^JNPN^ROPKLRK^ WTV^RKUV UW N
LKZMYO LJNMO NYPONQ\ QO^PONLO NL �V e LU RJNR RJO LKZMYO MPOLOV^O UW OQ[OL KV RJO KZ N[O
KZMYKOL RJKL R\M O UW QO^N\` xV N LOVLO e RJO XN_OYOR ^UOu ^KOVRL YUUd NR RJO LZUURJVOLL
UW RJO OQ[OL UW RJO KZ N[O e XJOPONL e ]\ KV_OLRK[NRKV[ RJO LO^RKUVL LK|O QKLRPK]TRKUV e
XO KV_OLRK[NRO RJO VTZ]OP NVQ RJO ^TZTYNROQ YOV[RJ UW RJULO LO^RKUVL ` IJTL e NL XO
Z OVRKUVVOQ NYPONQ\e KR KL VUR LTPMPKLKV[ RJNR XO [OR ZUPO MPO^KLO OLRKZ NROL UW RJO
KZ N[O UL^KYYNRKUVL NR LZ NYY L^NYOL e NVQ ^NV RJOPOWUPO QO^KQO WUP KVLRNV^O RJNR �OVN KL
VUR �� XJKYO RJO XN_OYOR ^UOu ^KOVR NVNY\LKL KL NZ]K[TUTL ijjl `� YONPY\e UTP MPUMULOQ MPU ^OQTPO NVQ RJO XN_OYOR OwM OPKZ OVRL KZMY\ RJNR RJO L^NYO
] OJN_KUTP UW RJO KZ N[O VOOQL LUZ O LUMJKLRK^NROQ LRNRKLRK^L RU ] O ^UPPO^RY\ OwRPNMUYNROQ
NR fVO L^NYOL ` IJTL e KR KL VO^OLLNP\ RU MUKVR UTR RJNR YOLL LUMJKLRK^NROQ LRNRKLRK^L ^NV
\KOYQ TVKVROPMPORN]YO POLTYRL UV KZ N[OL WUP XJK^J RJO WUPZ OP Z OVRKUVVOQ Z ORJUQL \KOYQ
^YONP^TR NVLXOPL ` �\ UVO UW RJO POWOPOO �L LT[[OLRKUVL e XO MOPWUPZ OQ RJO WUYYUX KV[
OwMOPKZ OVR hI K[TPO ko ` ~O LKZTYNROQ N |UUZ ]N^dXNPQ NR LKw Q\NQK^ L^NYOL UW N
VNRTPNY KZ N[O NVQ ^UZMTROQ RJO POLTYRKV[ �� VUPZ ` xV LO_OPNY KZ N[OL XOPO RJO
LO^RKUV LRNRKLRK^L KL ^UV^YTLK_O e XO [OR VU ^YONP L^NYKV[ ] OJN_KUTP e NL ^NV ]O LOOV KVI K[TPO k ` y^RTNYY\e O_OV KW RJO QURL KV RJO �TLR Z OVRKUVVOQ OwMOPKZ OVR JNQ ]OOV
NYK[VOQ e XO ^UTYQ �VR JN_O Z NQO NV\ LRPUV[ LRNROZ OVR ` IJO VTZ]OP UW U]RNKVN]YO
LNZMYOL KL LKZMY\ RUU LZ NYY `

� 4 �>?� A=98>? 4 �UZ]KV KV[ OwMOPKZ OVRNY POLTYRL N]UTR RJO QKLRPK]TRKUV UW LO^{
RKUVL KV VNRTPNY KZ N[OL NVQ N POLTYR N]UTR RJO RURNY _NPKNRKUV UW WTV^RKUVL UW /0 e XO
JN_O LJUXV RJNR VNRTPNY KZ N[OL NPO VUR UW ]UTVQOQ _NPKNRKUV ` IJKL ^UV^YTLKUV PO{
YKOL UV RJO NLLTZMRKUV RJNR RJO U]LOP_OQ KZ N[OL NPO U]RNKVOQ WPUZ ^UVRKVTUTL UVOL
RJPUT[J WNKPY\ NP]KRPNP\ ^UV_UYTRKUV NVQ LNZMYKV[ ` IJKL LJUX L MPO^KLOY\ RJNR O_OV
KW XOYY NQNMROQ RU RJO YNP[O L^NYO [OUZ ORPK^ LRPT^RTPOL UW KZ N[OL e Z UQOYKV[ RJOZ NL
WTV^RKUVL X KRJ ]UTVQOQ _NPKNRKUV QUOL VUR N^^UTVR WUP RJO KVRPK^NRO VNRTPO UW RJOKP
LZ NYY QORNKYL `
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