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JKL MNOP QRPKSN TSUOPNRTPLV Q URWX LN SY NQUZ P[S XRUV\LO SU �7 ]U MU]PL TKQNQTPLN]O^
P]TO ]U _` a b cS\\S[ ]Ud PKLOL ]VLQO e [L OPRVf Q YQ]N\f O]Wg\L NQUZ P[S XRUV\L ]U TKQNQTPLN]OP]T
h SU �7 [K]TK ]O OPQX \L e [ ]PK i j k l m in k o b pL [ ]\\ Lqg \]T]P\f VLOTN]X L PKL XRUV\L Xf
W LQUO SY Q WSUQV e QUV [L [ ]\\ OKS[ PKQP QUf VLYSNW QP]SU SY PK]O XRUV\L KQO PS KQrL Q
O]W ]\QN W SUQV b JKRO [L QNL TSUO]VLN]Ud Q TSWgSULUP SY PKL WSVR\] OgQTL SY OPQX \L NQUZ
P[S XRUV\LO b pL MUV PKQP PKLOL XRUV\LO TQUUSP Lq ]OP ]U TKQNQTPLN]OP]T V]sLNLUP YNSW P[S
tQ NLOR\P SY uQNPK QUV v \LUT[Qw d _u^va OQfO ORTK XRUV\LO TQUUSP Lq ]OP ]U TKQNQTPLN]OP]T
xLNS by zP PRNUO SRP PKQP XRUV\LO [ ]PK ORTK Q WSUQV e [KLU NLOPN]TPLV PS Kfg LNg \QULO e d]rL Q
YQW ]\f SY NQUZ P[S XRUV\LO SU �6 YSN [K]TK PKL F^]UrQN]QUP _{^| a ]O USP TSUOPQUP b JK]O ]O e
SY TSRNOL e ]WgSOO]X \L ]U TKQNQTPLN]OP]TO V]sLNLUP YNSW P[S _} a b } LUTL [L KQrL Q TSWgSULUP
SY PKL WSVR\] OgQTL SY XRUV\LO SU �7 tVLMULV SrLN ~y [K]TK ]O ORggSNPLV SrLN PKL gN]W L
h b

pL ULqP \S SZ QP PKL ORNYQTLO SXPQ]ULV YNSW K]dK P[ ]OPO SY PKLOL XRUV\LO b JKLf d]rL
N]OL PS Q TSWgSULUP SY PKL } ]\X LNP OTKLW L SY OW SSPK ORNYQTLO ]U �7 e ]U TKQNQTPLN]OP]T h b pL
OKS[ PKQP PK]O ]O Q TSWgSULUP SY PKL } ]\X LNP OTKLW L SY ORNYQTLO ]U �7 [K]TK VSLO USP \]YP
PS Q TSWgSULUP SY PKL } ]\X LNP OTKLW L ]U TKQNQTPLN]OP]T xLNS b JKRO [L KQrL Q TSWgSULUP SY
PKL } ]\X LNP OTKLW L SY ORNYQTLO ]U �7 tVLMULV SrLN ~y [K]TK ]O ORggSNPLV SrLN PKL gN]W L h b
zU _v^} a t�SUw LTPRNL �y e Q O]W ]\QN LqQWg\L ]O OSRdKP � ]O PKLNL Q TSWgSULUP SY PKL } ]\X LNP
OTKLW L SY TRNrLO ]U � 6 tVLMULV SrLN ~y [K]TK ]O ORggSNPLV SrLN Q gN]W L � �
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zP PRNUO SRP PKQP PKL XRUV\LO [L TSUOPNRTP QNL �R]PL YQW ]\]QN b pL KQV NLQTKLV PKLW
Xf Q XSSPOPNQgg]Ud gNSTLOO YNSW �6 b JKLf Q\OS KQgg LU PS X L NLOPN]TP]SUO PS �7 SY JQUdS �O
NQUZ P[S XRUV\L SU � > t]U TKQNQTPLN]OP]T P[Syb pL ]UrLOP]dQPL PK]O TSUULTP]SU b zP YS\\S[ O
PKQP SRN LqQWg\LO SY TSWgSULUPO SY PKL WSVR\] OgQTL QUV } ]\X LNP OTKLW L SU �7 TQU X L
]W ]PQPLV PS d]rL O]W ]\QN LqQWg\LO SU � > SY tYSN LqQWg\Ly Q TSWgSULUP SY PKL } ]\X LNP OTKLW L
SY OW SSPK PKNLLYS\VO [K]TK ]O USP \]YPQX \L PS TKQNQTPLN]OP]T xLNS b

{P PKL LUV e [L V]OTROO LqQWg\LO SY USU^\]YPQX \L QXOPNQTP OW SSPK rQN]LP]LO b

��� ����� ��� � � ��� ������ �
�\Q]W � zU TKQNQTPLN]OP]T h e PKLNL ]O Q YQW ]\f SY OPQX \L NQUZ P[S XRUV\LO 	 SU �7 e [ ]PK
i j k l m in k o e QUV [ ]PK W ]VV\L TSKSWS\Sdf WSVR\L 
 n� t	 y L�RQ\ PS tQYPLN P[ ]OP Xf oy Q
TSWg\LPL ]UPLNOLTP]SU WSVR\L �
 t� m � m i m � m �ny e YSN OSWL TKS]TL SY XQO]O � m � m i m � m � SY \]ULQN
YSNW O ]U PKL gS\fUSW ]Q\ N]Ud � b

pL [ ]\\ d]rL Q TSWgRPQP]SUQ\\f PNQUOgQNLUP TSUOPNRTP]SU SY SRN NQUZ P[S XRUV\L b
�SUO]VLN PKL � SOxR\ TSWg\Lq SU PKL MrL YSNW O � m � m i m � m �n [KLNL � m � m i m � m � ]O Q XQO]O SY
\]ULQN YSNW O ]U � e PKL g S\fUSW ]Q\ N]Ud ]U � rQN]QX \LO b JKL OLTSUV Ofxfdf XRUV\L � SY PKL
TSNNLOg SUV]Ud TSWg\Lq SY YNLL OKLQrLO SU �7 Qgg LQNO QO PKL ]W QdL SY PKL � SOxR\ W Qg

���� t�oy � ���� t�� y ��� ���� t�hy � ���� t�oy �
{ WQPN]q YSN � Qgg LQNO X L\S[ e [KLNL [L TKSSOL PKL OPQUVQNV LqPLN]SN Q\dLXNQ XQO]O rLTPSNO
� ! �" ! �# m t$ % & % ' y QUV � ! �" t$ % & y PS NLgNLOLUP PKL WQg e SNVLN]Ud PKLOL rLTPSNO
\Lq ]TSdNQgK]TQ\\f Rg SU PKL ]UV]TLO b � ]O YSRUV RO]Ud PKL RORQ\ TSUrLUP]SU � YSN LqQWg\L e
� j ! �n ! �> � ��n ! �> � �� j ! �> ( �n� j ! �n QUV ]O NLgNLOLUPLV Xf Q ORWWQUV ��� t�� y
QX SrL QUV TS\RWU o ]U PKL W QPN]q X L\S[ b
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`QZL PKL YS\\S[ ]Ud tKSWSdLULSROy NS[ QUV TS\RWU Sg LNQP]SUO � NLg \QTL TS\RWU � Xf tTS\^
RWU � ( X b TS\RWU h ( V b TS\RWU /y QUV NLg \QTL TS\RWU �l Xf tTS\RWU �l ( TS\RWU oy 0
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NLg \QTL NS[ � Xf tNS[ � � NS[ �y QUV NS[ � Xf tNS[ � � V b NS[ � � X b NS[ �y 0 PKL NLOR\P]Ud
W QPN]q � KQO NS[ O � QUV � QUV TS\RWUO � QUV �l d]rLU Xf
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pKLU PKL ML\V KQO TKQNQTPLN]OP]T P[S e PKL LUPNf h�� X LTSW LO xLNS QUV RO]Ud PKLOL
ORWWQUVO YSN VSW Q]U QUV TSVSW Q]U [L LUV Rg [ ]PK Q TSWg\Lq

h��� t�� y �� � �� h��� t�hy �
zP ]O Lr]VLUP YNSW ]UOg LTP]Ud PKL P[S^Xf^P[S W ]USNO SY PKL P[S NS[ O QUV PKL P[S TS\RWUO
PKQP PK]O TSWg\Lq ]O QTPRQ\\f Q WSUQV d]r]Ud Q NQUZ P[S XRUV\L b pL P[ ]OP Rg Xf o e \LP
� k � toy QUV \LP 	 X L PKL NQUZ P[S XRUV\L [ ]PK WSUQV

t�y l �� h��� t� �y �� � �� h��� t�y �� l �

zP ]O QU LQOf TSWgRPQP]SU PKQP i j k l m in k o b JKL MU]PL \LUdPK WSVR\L 
 n� t	 y L�RQ\O
' _� m � m i m � m �a
 t� m � m i m � m �ny tOK]YPLV ]U VLdNLL Xf o by cNSW PKL WSUQV e [L [ ]\\ US[ TKLTZ
PKQP 
 � t	 y k l b

�LP � X L PKL ZLNUL\ � � �� � �� h��� t�y b pL ULLV PS TKLTZ PKQP 
 j t� y k l b �
KQO � OLTP]SUO TSNNLOg SUV]Ud PS TS\RWUO �eh e� QUV / SY PKL WSV]MLV W QPN]q � b zP W Qf X L
USP]TLV PKQP US USU^PN]r ]Q\ OTQ\QN \]ULQN TSWX]UQP]SU SY PKLOL TS\RWUO TQU g SOO]X \f KQrL
]PO MNOP NS[ L\LW LUP xLNS b 	S US USU^xLNS OLTP]SU SY � WQgO PS xLNS ]U h��� t�y b } LUTL

 � t	 y k l b

zU YQTP e PKL OPQX ]\]Pf SY 	 YS\\S[ O w ROP YNSW PKL YSNW SY PKL WSUQV b cSN 
 j t	 t�hyy k l
YNSW t�y b zY 
 k l ]O Q dLULNQ\ � 6 e PKL OPNRTPRNL SY 
 n� t	 y OKS[ O RO PKQP PKL NLOPN]TPLV
XRUV\L 	 � KQO 
 j t	 � t�hyy k l b }LUTL 	 � ]O OPQX \L t_| ay QUV PKRO Q\OS 	 b
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� ������� ��� � � ��� � ������ �
�\Q]W � �LP 	 X L Q XRUV\L [ ]PK PKL gNSg LNP]LO VLOTN]X LV QX SrL e Lq ]OP]Ud g SOO]X \f ]U QUf
TKQNQTPLN]OP]T b {Uf VLYSNW QP]SU 	 � SY PKL XRUV\L KQO PKL OQW L gNSg LNP]LO e QUV ]U YQTP KQO
Q WSUQV SY PKL OQW L YSNW QO t�y QX SrL b

	RggSOL 	 � ]O Q �QP YQW ]\f SY XRUV\LO SrLN �7 [ ]PK 	 � k 	 b tJK]O YQW ]\f TSR\V X L
L]PKLN Q YQW ]\f ]U PKL OQW L TKQNQTPLN]OP]T e OS PKQP PKL XQOL OgQTL ]O OQf Q OWSSPK TRNrL SrLN
Q ML\V e SN Q YQW ]\f \]YP]Ud 	 YNSW MU]PL TKQNQTPLN]OP]T PS TKQNQTPLN]OP]T xLNS OS PKQP PKL XQOL
OgQTL ]O PKL Og LTPNRW SY QU ]UPLdNQ\ VSW Q]U [KSOL YNQTP]SU ML\V KQO TKQNQTPLN]OP]T xLNS QUV
[K]TK TSUPQ]UO Q gN]W L ]VLQ\ [ ]PK NLO]VRL ML\V SY PKL d]rLU MU]PL TKQNQTPLN]OP]T by pL [ ]\\
ROL PKL gKNQOL � �k l PS ]UV]TQPL PKL dLULN]T g S]UP SY PKL XQOL b uf Rgg LN OLW ]TSUP]UR]Pfe
	 � ]O OPQX \L YSN � �k l [ ]PK PKL OQW L �KLNU T\QOOLO b

{ \OS Xf Rgg LN OLW ]TSUP]UR]Pfe YSN � �k l e 	 � KQO W ]VV\L TSKSWS\Sdf WSVR\L 
 n� t	 � y SY
PKNLL g SOO]X \L Pfg LO � l SN ' SN ' _� m � m i m � m �a
 t� m � m i m � m �ny tYSN OSW L TKS]TL SY \]ULQN YSNW O
� m � m i m � m �y b
]y 	Rgg SOL 	 � KQO W ]VV\L TSKSWS\Sdf WSVR\L L�RQ\ PS xLNS b {gg\f]Ud | ]LWQUU^|STK e
[L MUV PKQP 	 � t�hy KQO vR\LN TKQNQTPLN]OP]T L�RQ\ PS �b }LUTL L]PKLN 
 � t	 � t�hyy SN

 7 t	 � t�hyy ]O USP L�RQ\ PS xLNS e QUV L]PKLN SY PKLOL [ ]\\ r ]S\QPL PKL OPQX ]\]Pf SY 	 � b
]]y zY 	 � KQO W ]VV\L TSKSWS\Sdf WSVR\L L�RQ\ PS ' e [L OLL YNSW 	LNNL VRQ\]Pf PKQP ORTK Q
NQUZ P[S XRUV\L WROP KQrL SVV MNOP �KLNU T\QOO b uRP PK]O ]O TSUPNQV]TPSNf PS SRN O]PRQP]SU b
]]]y JK]O \QOP TQOL [ ]\\ PQZL Rg PKL NLOP SY PK]O OLTP]SU b pL [ ]\\ OKS[ PKQP ]U PK]O TQOL 	 �
KQO Q W ]U]W Q\ W SUQV LqQTP\f \]ZL t�y e [ ]PK V]sLNLUP W QgO ]UrS\rLV e XRP [ ]PK PKL OQWL
XRUV\LO b JKRO 	 � ]O SY PKL OQW L Pfg L QO PKL 	 [L OPQNPLV [ ]PK b

	 � KQO W ]VV\L TSKSWS\Sdf WSVR\L SY PKL OQW L Pfg L QO 	 � ]POL\Y tPKSRdK PKL YSNW O ULLV
USP X L PKL OQW Ly b pL [ ]\\ OKS[ PKQP QUf ORTK 	 � MPO ]UPS Q WSUQV SY PKL OQW L Pfg L QO PKL
WSUQV [L TSUOPNRTPLV YSN 	 � b JK]O [ ]\\ OKS[ PKQP SRN TSUOPNRTP]SU d]rLO Q\\ ORTK XRUV\LO
]Y [L \LP PKL W QgO ]U PKL WSUQV rQNf QUV KLUTL [L KQrL VLOTN]X LV Q YR\\ TSWgSULUP SY PKL
WSVR\] OgQTL SY OPQX \L XRUV\LO SU �7 [ ]PK i j k l m in k o b

	S \LP RO QOORW L PKQP [L KQrL Q OPQX \L XRUV\L 	 [ ]PK i j k l m in k o QUV [ ]PK 
 n� t	 y k
�
 t� m � m i m � m �ny toy b {dQ]U RO]Ud | ]LWQUU^|STK e [L dLP 
 j t	 t�hyy k 
 j t	 t�oyy k l b
�\Q]W � 
 j t	 t�� yy k l YSN Q\\ � � h b

zU YQTP e NLOPN]TP 	 PS QUf Kfg LNg \QUL 
 k l b cNSW PKL NLOPN]TP]SU LqQTP OL�RLUTL e [L
dLP 	 � SU � 6 ORTK PKQP 
 � t	 � t��yy k l b zP YS\\S[ O PKQP 
 � t	 � t�� yy k l YSN Q\\ � � �e
QUV PK]O ]Wg\]LO SRN T\Q]W Xf YS TROO]Ud SU Q OS T\L L\LW LUP YSN 
 j� t	 y ]U VLdNLL \LOO PKQU
�h e ]Y ]P [LNL PS Lq ]OP b
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pL []\\ US[ dS PKNSRdK PKL WSUQV TSUOPNRTP]SU YSN 	 QUV MUV PKQP [L VS dLP Q WSUQV
SY PKL Pfg L LQN\]LN TSUOPNRTPLV b

JKL WSUQV TSUOPNRTP]SU SU �7 ]UrS\rLO �Z]\\]Ud � ]U PRNU 
 j� QUV 
 6� _u^} a b uf }SN^
NSTZO � PKLSNLW _}S �a e PKL W ]VV\L XRUV\L [ ]\\ X L � g\RO OSW L \]UL XRUV\LO e [KLNL � ]O PKL
OLTSUV Ofxfdf XRUV\L YSN PKL WSVR\L 
 n� t	 y b 	 ]UTL i j k l e PKL WSUQV ]O OL\Y VRQ\ b } LUTL
PKL ORW SY PKL \]UL XRUV\LO ]U PKL W ]VV\L ]O Q\OS OL\Y VRQ\ b pL TSUT\RVL PKQP 	 KQO Q
W ]U]W Q\ W SUQV SY PKL YSNW

l �� � ��� t�� y ��� � ��� t�� y � � � � ��� t� y ��� � ��� t� y �� l �
}LNL [L TQU QOORW L PKQP LQTK � � l b uf PKL T\Q]W SU 
 j� t	 y gNSrLV QXSrL e [L TQU

Q\OS QOORWL PKQP LQTK � � �b JKL W ]U]W Q\]Pf W LQUO PKQP PKL � ��� t� y g ]TZO SRP W ]U]W Q\
dLULNQPSNO YSN PKL WSVR\L 
 j� t	 y b �S[ e ]Y OSW L � � l e PKL PLNW ��� t� y ]O USP TSUPQ]ULV
]U PKL ]W QdL SY F Xf W ]U]W Q\]Pfe QUV ]P TQUUSP W Qg PS xLNS Xf � YSN PK]O [SR\V ]UVRTL Q
OLTP]SU SY 	 t�� y e TSUPNQV]TP]Ud OPQX ]\]Pfb } LUTL ]Y OSW L � � l e PKLU OSW L � � �b JK]O
OKS[ O PKQP Q\\ PKL � �O WROP X L l b

�S[ � KQO US OLTP]SUO ]U VLdNLL � � SN \LOO b zY OSW L � % l e PKL PLNW ��� t�� y WROP
]Uw LTP ]UPS � b JK]O ]O ]Wg SOO]X \L b � ]ZL[ ]OL e ]Y OSW L � k l e PKL PLNW ��� WROP ]Uw LTP ]UPS
� e tXf W ]U]W Q\]Pfe ]P TQUUSP W Qg ]U Q USU^xLNS YQOK]SU PS QUf SY PKL ��� t� y �Oy b JK]O
]Uw LTP]SU ]O QU ]Uw LTP]SU SY XRUV\LO e QUV [L ]UOg LTP TS\RWUO �eh e� QUV / SY SRN SN]d]UQ\
W QPN]q � PS OLL PKQP US TSWX]UQP]SU TQU f]L\V Q XRUV\L ]Uw LTP]SU SY ��� ]UPS � e O]UTL PKL
rQN]QX \L �n VS LO USP Qgg LQN � }LUTL Q\\ PKL � �O QNL SULO b zY PKLNL QNL � PLNW O � ��� t�y ]U
PKL WSUQV e TSWgRP]Ud �KLNU T\QOOLO YSN 	 OKS[ O PKQP � WROP X L h b }LUTL SU\f SRN SN]d]UQ\
W SUQV ]O g SOO]X \L b

�����	 � ����� � � ��� � ������ �� ��������� � � �� �k 
 �
uQNPK QUV v \LUT[Qw d KQrL gNSrLV PKQP US OPQX \L NQUZ P[S XRUV\L SU �7 [ ]PK �KLNU T\QOOLO
tl eoy TQU Lq ]OP ]U TKQNQTPLN]OP]T xLNS b � O]Ud PKL TSUOPQUTf SY PKL F^]UrQN]QUP SU YQW ]\]LO
SY NQUZ P[S XRUV\LO SU � 6 e [L OKS[ PKQP XRUV\LO 	 QO TSUOPNRTPLV QX SrL ]U TKQNQTPLN]OP]T
P[S TQUUSP Lq ]OP ]U TKQNQTPLN]OP]TO V]sLNLUP YNSW P[S b JKL QNdRW LUP ]O O]Wg\L b | LOPN]TP]Ud
SRN 	 SU �7 PS Q dLULNQ\ Kfg LNg \QUL 
 k l d]rLO RO Q W QPKLW QP]TQ\ ]UOPQUPSU 	 � SU � 6
[ ]PK i j k l m in k o b JKL F^]UrQN]QUP _
� t	 � t�hyy � 
 j t	 � t�hyya t�
� hy SY ORTK Q XRUV\L
]O l b JKL NLOPN]TP]SU PS Q Og LT]Q\ Kfg LNg \QUL f ]L\VO Q NQUZ P[S XRUV\L SU � 6 YSN [K]TK PKL
F^]UrQN]QUP ]O USU^xLNS b {P]fQK QUV |LLO _{^| a gNSrLV PKQP PK]O gKLUSW LUSU TQUUSP STTRN
]U TKQNQTPLN]OP]T xLNS YSN Q TSUP]URSRO YQW ]\f SY NQUZ P[S XRUV\LO SU � 6 b }QNPOKSNUL _} a
LqPLUVLV PKL gNSSY PS QUf TKQNQTPLN]OP]T �k h b }LUTL SRN T\Q]W SY USU^Lq ]OPLUTL b

�



pL Q\OS LUV Rg [ ]PK QU LqQWg\L e ]U TKQNQTPLN]OP]T h e SY Q TSUULTPLV YQW ]\f SY tOPQX \Ly
NQUZ P[S XRUV\LO SU � 6 e [ ]PK i j k l m in k o SU [K]TK PKL F^]UrQN]QUP ]O USP TSUOPQUP b zU
YQTP e [L dLP Q YQW ]\f SY W QPKLWQP]TQ\ ]UOPQUPSUO VLdLULNQP]Ud PS Q XRUV\L [ ]PK F^]UrQN]QUP
USU^xLNS b JKRO }QNPOKSNUL �O NLOR\P ]O LqQTP � PKLNL ]O Q TSUP]URSRO YQW ]\f SY NQUZ P[S
XRUV\LO SU �6 ]U TKQNQTPLN]OP]T P[S YSN [K]TK PKL F^]UrQN]QUP ]O USU^TSUOPQUP b

cSN PKL TQ\TR\QP]SUO e TSUO]VLN QUf XRUV\L [ ]PK Q WSUQV SY PKL Pfg L [L VLOTN]X LV ]U
t�y b |LOPN]TP 	 PS Q dLULNQ\ Kfg LNg \QUL 
 k l ]U �7 b �LP 	 � X L PKL NLOPN]TPLV XRUV\L b
JKL WR\P]g \]TQP]SU W Qg Xf 
 SU PKL WSVR\L �
 t� m � m i m � m �ny ]O QU ]OSWSNgK]OW XLP[LLU
PKL P[S USU^xLNS dNQVLV g]LTLO b } LUTL e RO]Ud PKL NLOPN]TP]SU LqQTP OL�RLUTL e [L OLL PKQP

 j t	 � t�hyy k l 0 PKLNLYSNL e [ ]PKSRP YRNPKLN QVS _| a e 	 � ]O Q W QPKLW QP]TQ\ ]UOPQUPSU XRUV\L
[ ]PK i j k l m in k o b zU gQNP]TR\QN e ]P ]O OPQX \L e KLUTL ]PO F^]UrQN]QUP ]O l b

�U PKL SPKLN KQUV TSUO]VLN PKL NLOPN]TP]SU 	 � PS Q Og LT]Q\ Kfg LNg \QUL e YSN LqQWg\L
� k l b JKL NLOPN]TP]SU LqQTP OL�RLUTL US[ d]rLO RO � 
 j t	 � t�hyy k � QUV 
� t	 � t�hyy k l b
}LUTL PKL F^]UrQN]QUP SY 	 � ]O �b
! � ��� ���  ����� ��������� �� ��� ���� ��� �� ��� 
 b
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