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hZ\[P2bW3 QRWT\RTWZQ _ RYbR SQ _ RYZ 4bRRZWP [U cbRQ[P5]WS\6 bP2 7` 8bQZ 4bSWQ _
b\\[TPR U[W RYZ ^ b9[W 4bWR [U RYZ UWZZ ZPZWg3 [U RYZ Q4bRSbf QRWT\RTWZQ [U PT\fZS\
b\S2Q n XYZ3 \bP 8 Z 4WZ2 S\RZ2 UbSWf3 WZfSb8 f3 TQSPg RYZ QRbP2bW2 ZPZWg3 ^[2Zf SP
kYS\Y b22 SRSaZ ZPZWg3 \[PRWS8TRS[PQ bWZ bQQSgPZ2 R[ RYZ QRb\6 SPg [U 8bQZ 4bSWQ
bP2 R[ f[ [4 Q :iWZSZW ;< =>?_ @ABC D n EP[RQ bP2 4 QZT2[6P[RQ bWZ TQTbff3 Zm\fT2Z2
UW[^ RYZ 2ZFPSRS[P [U QZ\[P2bW3 QRWT\RTWZ U[W b PT^8 ZW [U WZbQ[PQ G :SD eZW3 fSRRfZ
SQ 6P[kP b8[TR RYZ RYZW^[23Pb^ S\Q [U 4 QZT2[6P[RQ _ YZP\Z RYZWZ bWZ P[ WZfSb8 fZZPZWg3 4bWb^ ZRZWQ n :SSD XYZ ^[QR ZH \SZPR U[f2 SPg bfg[WSRY^ Q _ kYS\Y bWZ 8bQZ2 T4[P
23Pb^ S\ 4W[gWb^^ SPg _ \bPP[R 2Zbf k SRY 6P[RQ [W 4 QZT2[6P[RQ :IT6ZW J hbP6[K _
@ABL Dn :SSSD M QZT2[6P[RQ \bP SP ^ bP3 \bQZQ 8 Z TP2ZWQR[[2 bQ bP b22 SRS[Pbf UZbRTWZRYbR SQ U[W^ Z2 [P R[4 [U RYZ \[PaZPRS[Pbf QZ\[P2bW3 QRWT\RTWZ n
N U \[TWQZ RYZ b22 SRSaZ ZPZWg3 ^[2Zf SQ bP b44W[m S^ bRS[P bP2 RYZ Zm4 ZWS^ ZPRbff3
2ZRZW^ SPZ2 ZPZWg3 4bWb^ ZRZWQ QTKZW UW[^ SPb\\TWb\SZQ n OR SQ P[R QTH \SZPR _ YZP\Z _
R[ 4WZ2 S\R RYZ ^ SPS^T^ UWZZ ZPZWg3 QRWT\RTWZ [Pf3n OP b22 SRS[P _ RYZWZ SQ P[ gTbWbP5RZZ RYbR RYZ gf[8bf ZPZWg3 ^ SPS^T^ k Sff 8 Z U[TP2 83 b U[f2 SPg Ojd ^[fZ\TfZ _ SP
4bWRS\TfbW k SRY f[Pg QZPTZP\ZQ n E SPZRS\ U[f2 SPg b44W[b\YZQ kZWZ 4W[4 [QZ2 RYbR bWZ
2ZQSgPZ2 R[ QS^TfbRZ RYZ U[f2 SPg 4bRYkb3 :abP QbRZP8TWg ;< =>?_ @AARb S 7TfR3bZa
;< =>?_ @AARD n j[R 8 ZSPg fS^ SRZ2 R[ 23Pb^ S\ 4W[gWb^^ SPg _ RYSQ b44W[b\Y bff[k Q
R[ SP\[W4 [WbRZ 4 QZT2[6P[RQ :bR kYS\Y 4 [SPR SR QTKZWQ [U \[TWQZ UW[^ RYZ Q4bWQZ
2bRb QZRQ [P RYZSW RYZW^ [23Pb^ S\ 4W[4 ZWRSZQ Dn OR SQ _ RYZWZU[WZ _ 2ZQSWb8 fZ R[ SP\fT2Z
b22 SRS[Pbf QRWT\RTWbf SPU[W^ bRS[P _ U[W SPQRbP\Z UW[^ 4Y3 f[gZPZRS\ \[^4bWSQ[PQ [W
UW[^ \YZ^ S\bf 4W[8 SPg _ SP RYZ QRWT\RTWZ 4WZ2 S\RS[P n XYSQ SQ QRWbSgYRU[WkbW2 SP RYZ
ZPZWg3 ^ SPS^ STbRS[P n

U @ U



�������� �� �	 
� ���
����� ���������� �� �	���� ���� � �����

M WZ2 S\RSPg b QSPgfZ QRWT\RTWZ 83 bP3 b44W[b\Y k Sff SP gZPZWbf P[R 4W[aS2Z b WZfSb8 fZ
bPQkZW n OP b22 SRS[P _ 6P[k fZ2gZ [U RYZ TP\ZWRbSPR3 [U RYZ 4WZ2 S\RZ2 QRWT\RTWZ SP
2 SKZWZPR WZgS[PQ SQ ^ [QR TQZUTf U[W b ^ ZbPSPgUTf SPRZW4WZRbRS[P [U RYZ 2bRb n Xk[
b44W[b\YZQ bWZ W[TRSPZf3 TQZ2 R[ [aZW\[^ Z RYZ fS^ SRbRS[PQ [U QSPgfZ QRWT\RTWZ 4WZ5
2 S\RS[PQ G IT6ZW :@ABA D 2ZaSQZ2 b aZWQS[P [U RYZ U[f2 SPg bfg[WSRY^ RYbR \[^4TRZQ
b QZR [U QT8[4RS^ bf QRWT\RTWZQ SP b \ZWRbSP ZPZWg3 WbPgZ _ QZZ bfQ[ :�b\[8 Q[P J
IT6ZW _ @AA� D n l \]bQ6 Sff :@AA� D 2ZQSgPZ2 bP bfg[WSRY^ RYbR 4W[2T\ZQ RYZ \[^4 fZRZ
^ bRWSm [U 8bQZ 4bSWSPg 4W[8b8 SfSRSZQ � �� SP RYZW^ [23Pb^ S\ ZPTSfS8WST^ 8bQZ2 [P
RYZ \[^4TRSPg [U RYZ ZPTSfS8WST^ 4bWRSRS[P UTP\RS[P n XYSQ ^ ZRY[2 4W[a S2ZQ WbRYZW
2ZRbSfZ2 SP U[W^ bRS[P P[R [Pf3 [P RYZ QRWT\RTWZ 8TR bfQ[ [P RYZ f[ \bf QRWT\RTWbf
�Zm S8 SfSR3n OR kbQ QT\\ZQQUT ff3 b44 fSZ2 SP b WZ\ZPR bPbf3QSQ [U RYZ \[^4 fZRZ gZP[^ S\
Ojd [U � Oe 5 @ n OP RYSQ k[W6 RYZ ZPRSWZ gZP[^ Z kbQ U[f2Z2 bQ kY[fZ [P b �	
�
��
� QT4 ZW5\[^4TRZW :�T3PZP ;< =>?_ @AAC D n d fbWgZ PT^8 ZW [U 6P[kP QZ\[P2bW3QRWT\RTWZ ZfZ^ ZPRQ SP 2 SKZWZPR WZgS[PQ [U RYZ ^[fZ\TfZQ kZWZ 4WZQZPR SP aZW3 g[[2
WZQ[fTRS[P SP RYZ 2bRb _ SP2 S\bRSPg RYbR QZ\[P2bW3 QRWT\RTWZ 4WZ2 S\RS[P SQ SP2ZZ2 b^ZbPSPgUTf ZPRZW4WSQZ k SRY OjdQ bQ fbWgZ bQ ZPRSWZ aSWbf gZP[^ ZQ n
XYZ gZPTQ �baSaSWTQZQ _ Ub^ Sf3 ifba Sa SWS2bZ _ \[^4WSQZQ bf^ [QR �� _ ^ [QRf3 ^[QPTSR[5
[W RS\658 [WPZ aSWTQZQ SP\fT2 SPg b PT^8 ZW [U YT^bP 4bRY[gZPQ [U gf[8bf ^ Z2 S\bfS^4 [WRbP\Z _ U[W QT^^bW3 QZZ l[PbRY bP2 � ZSPT :@AAC D n i fba Sa SWTQZQ bWZ Q^ bffZPaZf[4 Z2 4bWRS\fZQ k SRY bP TPQZg^ZPRZ2 _ 4 fTQ5QRWbP2Z2 Ojd gZP[^ Z n QbQZ2 [P
QZPTZP\Z Y[^[f[gSZQ bP2 QZW[f[gS\bf 2bRb _ RYZ �ba Sa SWTQZQ bWZ QT82 Sa S2Z2 SP QZaZWbfQZW[ \[^4 fZmZQ _ QT\Y bQ :SD RYZ � ZPgTZ :��j D aSWTQ R34 ZQ @ R[ L _ :SSD �b4bPZQZZP\Z4YbfSRSQ :�� D_ cZQR PSfZ :cj D _ ETP9 SP :E`j D bP2 [RYZW a SWTQZQ _ :SSSD 3Zff[k
UZaZW :�i D aSWTQ _ bP2 :Sa D RS\658[WPZ �baSa SWTQZQ n XYZ ^bSP WZ4WZQZPRbRSa [U RYZ
RS\658 [WPZ gW[T4 [U �ba SaSWTQZQ SQ RS\658 [WPZ ZP\Z4YbfSRSQ :XQ� D aSWTQ kYS\Y SQ
ZP2Z^ S\ SP ^ bP3 4bWRQ [U �TW[4 Z :�TW[4 ZbP QT8R34 Z D bP2 dQSb :ibW �bQRZWPQT8R34 Z Dn XYZ ^[QR 2 SQRbPRf3 WZfbRZ2 ^Z^8 ZW [U RYSQ \[^4 fZm SQ M[kbQQbP :MNc D
aSWTQ kYS\Y QYbWZQ �C� 4W[RZSP QZPTZP\Z Y[^[f[g3 k SRY XQ� aSWTQ :lbP2 f ;< =>?_
@AA� Dn MNc aSWTQ SQ ZP2Z^ S\ SP 4bWRQ [U ]bPb2b bP2 ibW �bQR d QSb bP2 \bTQZQQ4 [Wb2 S\ \bQZQ [U ZP\Z4YbfSRSQ SP YT^ bPQ n
d8[TR A�� [U RYZ b44W[m S^ bRZf3 @@685 f[Pg �ba SaSWTQ gZP[^ Z SQ Rb6ZP T4 83 bQSPgfZ f[Pg [4 ZP WZb2 SPg UWb^ Z RYbR ZP\[2ZQ b 4[f34W[RZSP kYS\Y SQ \[5 bP2 4 [QR5
RWbPQfbRS[Pbff3 \fZbaZ2 83 aSWbf bP2 \ZffT fbW 4W[RZbQZQ SPR[ @� aSWbf 4W[RZSPQ :U[W
WZa SZk _ QZZ O S\Z :@AAC DD n XYZ �bP6 SPg P[P5\[2 SPg WZgS[PQ :j]O D bWZ 8 ZfSZaZ2 R[
\[PRbSP \SQ5b\RSPg ZfZ^ ZPRQ S^4[WRbPR U[W WZ4 fS\bRS[P _ RWbPQfbRS[P bP2 4b\6bgSPg nOP RYSQ \[PRZmR _ ^ [QR bRRZPRS[P YbQ U[ \TQQZ2 [P RYZ � �5j]O _ k YS\Y SQ \[PQS2ZWb8 f3
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f[PgZW RYbP RYZ [Pf3 b44W[m S^ bRZf3 @��PRQ5 f[Pg R �5j]O n hY[WR \[PQZWaZ2 4WS^ bW3QZPTZP\Z ^[RSUQ kZWZ S2ZPRSFZ2 SP RYZ � �5j]O Q [U ^ [QPTSR[58 [WPZ �ba SaSWTQ gZP[5
^ZQ :� bYP ;< =>?_ @AB�D _ 8TR RYZQZ kZWZ U[TP2 R[ 8 Z b8 QZPR SP RS\658 [WPZ �baSaSWTQZQ
:lbP2 f ;< =>?_ @AA� D n hZPTZP\Z bPbf3QSQ [U b PT^8 ZW [U XQ� aSWTQ QRWbSPQ WZ\ZPRf3
WZaZbfZ2 b QTW4WSQSPg YZRZW[gZPZSR3 SP fZPgRY [U RYZ � �5j]O Q ZaZP b^[Pg \f[QZf3
WZfbRZ2 QRWbSPQ :cbffPZW ;< =>?_ @AARD n XYZ � �5j]O [U XQ� aSWTQ SQ QT82 Sa S2Z2 SPR[
b abWSb8 fZ WZgS[P bP2 b � �5RZW^ SPbf \[WZ ZfZ^ ZPR n XYZ U[W^ZW \bP WbPgZ SP QSTZ UW[^
fZQQ RYbP R� PT\fZ[RS2ZQ R[ ^[WZ RYbP L�� PT\fZ[RS2ZQ bP2 SP\fT2ZQ SP RYZ \bQZQ [U
Q[^ Z QRWbSPQ bP SPRZWPbf 4[f3 :d D QZPTZP\Z ZfZ^ ZPR _ kYZWZbQ RYZ fbRRZW SQ �R� PT5
\fZ[RS2ZQ f[Pg bP2 ZmYS8 SRQ b YSgY 2ZgWZZ [U QZPTZP\Z \[PQZWabRS[P :cbffPZW ;< =>?_
@AARDn d QZ\[P2bW3 QRWT\RTWZ kbQ 4W[4 [QZ2 U[W RYZ � �5RZW^ SPbf @�C PT\fZ[RS2ZQ [U
RYSQ \[WZ ZfZ^ ZPR _ kYS\Y SQ bfQ[ U[TP2 SP RYZ QZPTZP\Z [U MNc aSWTQ :lbP2 f ;< =>?_
@AA� Dn eZW3 QS^ SfbW QRWT\RTWZQ kZWZ WZ4[WRZ2 U[W RYZ QZPTZP\ZQ [U ^ [QPTSR[58 [WPZ
�ba Sa SWTQZQ :hYS ;< =>?_ @AAC S � bYP ;< =>?_ @AB� S Q WSPR[P ;< =>?_ @ABC S cZPgfZW J
]bQRfZ _ @ABC S 7WbPgZ ;< =>?_ @ABRD SP Q4 SRZ [U fSRRfZ QZPTZP\Z \[PQZWabRS[P QTggZQRSPg
b UTP\RS[Pbf S^4 [WRbP\Z [U RYSQ QZ\[P2bW3 QRWT\RTWZ _ kYS\Y ^ b3 SPRZWb\R k SRY a SWbf[W \ZffT fbW 4W[RZSPQ 2TWSPg RYZ SPSRSbRS[P [U RYZ ^ SPTQ5QRWbP2 Q3PRYZQSQ :Q fb\6kZff
J Q WSPR[P _ @AARDn
OP RYSQ \[PRWS8TRS[P kZ b44 f3 l\]bQ6 Sff �Q 4bWRSRS[P UTP\RS[P bfg[WSRY^ :l\]bQ5
6 Sff _ @AA� D R[ Zm4 f[WZ RYZ QZ\[P2bW3 QRWT\RTWZQ [U \[^4 fZRZ gZP[^ S\ � �5j]O Q [U
�ba Sa SWTQZQ bP2 WZ4[WR G
:SD XYZ � �5j]O Q [U �ba Sa SWTQ gZP[^ ZQ U[W^ \[PQZWaZ2 QZ\[P2bW3 QRWT\RTWZ ^[5

RSUQ _ 8TR RYZWZ bWZ \[PQS2ZWb8 fZ 2 SKZWZP\ZQ [U Ojd U[f2 SPg 8 ZRkZZP RYZ 2 SKZ5
WZPR �baSa SWTQ QZW[\[^4 fZmZQ n

:SSD NTW bPbf3 QSQ \[PFW^ Q RYZ Zm SQRZP\Z [U RYZ QRZ^ 5f[[4 QRWT\RTWZ bR RYZ aZW3
� �5ZP2 RYbR SQ 2ZQ\WS8 Z2 SP 4WZa S[TQ SPaZQRSgbRS[PQ n OR SQ 4WZQZPR SP bf^ [QR RYZ
Qb^Z U[W^ SP bff �ba Sa SWTQZQ n

:SSSD XYZ � �5RZW^ SPbf QZ\[P2bW3 QRWT\RTWZ kbQ QY[kP R[ SP\fT2Z bP Sff52ZFPZ2 4bWR\[PQSQRZPR k SRY RYZ U[W^ bRS[P [U b 4 QZT2[6P[R bQ WZ4[WRZ2 U[W RYZ cj _ ��j 5
� bP2 �i aSWTQ QZPTZP\ZQ 83 Q WSPR[P bP2 \[5k[W6ZWQ :hYS ;< =>?_ @AAC D n

:Sa D XYZ \[WZ ZfZ^ ZPR [U RYZ � �5j]O [U XQ� aSWTQ U[f2Q SPR[ b YSgYf3 \[PQZWaZ2
QZ\[P2bW3 QRWT\RTWZ SP2Z4 ZP2ZPR [U RYZ b29b\ZPR abWSb8 fZ WZgS[P n

:a D d 4bWRS\TfbW QRWT\RTWbf ZfZ^ ZPR 2 SQRSPgTSQYZQ RYZ � �5j]O Q [U �TW[4 ZbP QT85
R34 Z XQ� aSWTQ QRWbSPQ UW[^ ibW �bQRZWP QRWbSPQ bP2 MNc aSWTQ n
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i[W [TW bPbf3QSQ kZ TQZ2 RYZ LL �ba Sa SWTQZQ QZPTZP\ZQ fSQRZ2 SP Xb8 fZ @ n iW[^Zb\Y QZPTZP\Z kZ ZmRWb\RZ2 RYZ � �5j]O [U RYZ gZP[^ S\ Ojd n `QSPg b QZR [U f[PgZW
QZPTZP\ZQ k SRY T4 R[ @���PR kZ \YZ\6Z2 RYbR RYSQ 4 [WRS[P [U RYZ � �5j]O U[f2Q
bQ b 2 SQRSP\R TPSR _ S nZ n_ RYbR RYZ RZW^ SPbf PT\fZ[RS2ZQ U[W^ RYZ Qb^ Z QRWT\RTWZ
SWWZQ4 Z\RSaZ [U b22 SRS[Pbf UWbg^ ZPRQ UTWRYZW R[kbW2Q RYZ R �ZP2 n eZW3 f[Pg WbPgZSPRZWb\RS[P _ Q4bPPSPg ^[WZ RYbP @68 _ \bPP[R 8 Z Zm\fT2Z2 83 RYSQ ^ ZRY[2 n

��� �
 �� � SQR [U hZPTZP\ZQ TQZ2 SP RYSQ \[PRWS8TRS[P n
X S\65Q[WPZ �b4bPZQZ � ZPgTZ �Zff[k
�P\Z4YbfSRSQ �P\Z4YbfSRSQ iZaZW
��� ��� ���� �� ��� � � ` @��CC
` ��LA� ` @L @C� l B�R@� ` @��C�
` ��LA� ` @R�C� ` �@�RR` ��LA� l @B��� ��� � � ` R��A�` ��LAC l RRR�C l �A�AR ` R��AC� A�@AL l BL��B ` R��AA
�  �!� ��� � A�@AR l BL��� ` R�L�@` ��LA@ �LBAC@ l ��RRB ` R�L�R` ��LAL l @A@A� ` R�L��` ��LAR "�� � # $%� ` R�L @@` �A�A� l @��AL ��� � & ` R�L @Ll A�@�� ` R�L @�
'!(����� )  �* $� ` R�L��
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dff \[^4TRbRS[PQ WZ4 [WRZ2 SP RYSQ 4b4 ZW kZWZ 4 ZWU[W^ Z2 TQSPg RYZ - ./001 	2

314516/ _ k YS\Y \[PRbSPQ b abWSZR3 [U 4W[gWb^ Q U[W RYZ \[^4TRbRS[P bP2 \[^4bWSQ[P
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[U Ojd QZ\[P2bW3 QRWT\RTWZQ :�[Ub\6ZW ;< =>?_ @AAL D n XYSQ 4T8 fS\ 2[^bSP Q[URkbWZ\bP 8 Z [8RbSPZ2 83 bP[P3^[TQ UR4 � n
d ^TfRS4 fZ QZPTZP\Z bfSgP^ ZPR kbQ \bf\TfbRZ2 TQSPg �����
�� :XY[^4 Q[P ;< =>?_
@AAL Dn OR kbQ TQZ2 R[ S2ZPRSU3 \[^4 ZPQbR[W3 ^TRbRS[PQ n
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d ��< � >�< SQ b Rk[52 S^ ZPQS[Pbf gWb4Y SP kYS\Y RYZ bWZb [U RYZ 2[R bR 4 [QSRS[P
:� � � D WZ4WZQZPRQ RYZ 4W[8b8 SfSR3 � �� RYbR RYZ 8bQZ 4bSW � � � [\\TWQ SP RYZW^ [23Pb^ S\
ZPTSfS8WST^ n :OP 4Wb\RS\Z _ 8bQZ 4bSWQ RYbR [\\TW k SRY b 4W[8b8 SfSR3 [U fZQQ RYbP @���
bWZ QT44WZQQZ2 SP [TW 4W[gWb^ nD XYZ 4 f[R SQ 2 Sa S2Z2 SPR[ Rk[ RWSbPgfZQ :iSgTWZ @D n
XYZ T44 ZW5WSgYR RWSbPgfZ \[PRbSPQ RYZ 8bQZ 4bSWSPg 4W[8b8 SfSR3 ^bRWSm :� �� Dn OP RYZ
f[kZW5 fZUR RWSbPgfZ kZ 2 SQ4 fb3 RYZ ^ SPS^T^ UWZZ ZPZWg3 QRWT\RTWZ U[W \[^4bWSQ[P n
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RYZ YSgYf3 \[PQZWaZ2 _ ^ [QPTSR[58 [WPZ �ba Sa SWTQ5Q4 Z\SF\ QZPTZP\Z ZfZ^ ZPRQ ]h�
bP2 O]h� :� bYP ;< =>?_ @AB�D n XYZ QZPTZP\Z [U RYZ b29b\ZPR YbSW4 SP f[[4 SQ
Y SgYf3 \[PQZWaZ2 SP ��j aSWTQZQ 8TR QY[k Q abWSbRS[PQ b^[Pg RYZ ^ Z^8 ZWQ [U RYZ
�� QZW[\[^4 fZm n cZ kZWZ P[R b8 fZ R[ \[PFW^ b QS^ SfbW QRWT\RTWZ U[W RYZ ]h�QZPTZP\Z [U �i aSWTQZQ S O]h� SQ b8 QZPR SP RYSQ gW[T4 [U a SWbf QZPTZP\ZQ n
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d f^[QR bff Ojd ^[fZ\TfZQ � bP2 \[PQZPTZPRf3 bfQ[ bf^ [QR bff QT8 QZPTZP\ZQ [U
b fbWgZ Ojd ^[fZ\TfZ � U[W^ QZ\[P2bW3 QRWT\RTWZQ n XYZ 4WZQZP\Z [U QZ\[P2bW3QRWT\RTWZ SP SRQZfU YZP\Z 2[ZQ P[R S^4 f3 bP3 UTP\RS[Pbf QSgPSF\bP\Z n OR SQ S^4[WR5
bPR RYZWZU[WZ R[ 2ZaZf[4 ^ZRY[2Q U[W S2ZPRSU3 SPg 4 [RZPRSbff3 UTP\RS[Pbf 4bWRQ [U bQZ\[P2bW3 QRWT\RTWZ 4WS[W R[ Zm4 ZWS^ ZPRQ n
� fT\S2bRS[P [U bff RYZ QSgPSF\bPR QZ\[P2bW3 QRWT\RTWZQ SQ b PZ\ZQQbW3 4WZWZPTSQSRZ U[W
RYZ TP2ZWQRbP2 SPg [U RYZ ^[fZ\TfbW 8 S[f[g3 [U b aSWTQ n h[ UbW b PT^8 ZW [U WZfZabPRQZ\[P2bW3 QRWT\RTWZQ YbaZ 8 ZZP 2ZRZW^ SPZ2 RYbR 4 fb3 b W[fZ 2TWSPg RYZ abWS[TQQRbgZQ [U RYZ a SWbf fSUZ \3\fZ SP b abWSZR3 [U 2 SKZWZPR \fbQQZQ [U a SWTQZQ _ U[W SPQRbP\ZfZPRSa SWTQZQ :QbT2 SP ;< =>?_ @AA� S �[Ub\6ZW ;< =>?_ @AAC D _ Ojd 4YbgZQ :Q SZ8WS\YZW _
@AAL S N fQRY[[WP ;< =>?_ @AARD _ �ba SaSWTQZQ :hYS ;< =>?_ @AAC D _ 4 ZQRSa SWTQZQ :Q W[kP
;< =>?_ @AA� S � ZPg J Q W[ \6 _ @AA� D bP2 YZ4bRSRSQ ] aSWTQZQ :XbPb6b ;< =>?_ @AAC S
Q W[kP ;< =>?_ @AA� Dn
l [QR QZ\[P2bW3 QRWT\RTWZ 4WZ2 S\RS[PQ SP RYZ fSRZWbRTWZ YbaZ Q[ UbW [Pf3 \[PQS2ZWZ2
RYZ ^ SPS^T^ UWZZ ZPZWg3 QRWT\RTWZ bP2�[W b UbSWf3 Q^ bff Qb^4 fZ [U QT8 [4RS^ bfQRWT\RTWZQ _ bQ 4W[a S2Z2 _ Z ng n_ 83 IT6ZW �Q ����� 4b\6bgZ :IT6ZW J hbP6[K _ @ABL S
IT6ZW _ @ABA D n l \]bQ6 Sff �Q 4bWRSRS[P UTP\RS[P b44W[b\Y :l\]bQ6 Sff _ @AA� D _ kYS\Y
bff[k Q U[W bP Zmb\R \[^4TRbRS[P [U RYZ \[^4 fZRZ ^ bRWSm [U bff 8bQZ 4bSWSPg 4W[8b8 S5fSRSZQ _ 4W[a S2ZQ ^ [WZ \[^4 fZRZ bP2 WZfSb8 fZ QRWT\RTWbf SPU[W^ bRS[P n Q3 \bf\TfbRSPgRYZ 4W[8b8 SfSR3 2 SQRWS8TRS[P [U bff 8bQZ 4bSW SPRZWb\RS[PQ _ kZ YbaZ RYZ b\\ZQQ R[ bPZm\ZffZPR R[[f RYbR bff[k Q TQ R[ 4WZ2 S\R RYZ QRWT\RTWZ bP2 ZQRS^ bRZ RYZ WZfSb8 SfSR3[U RYZ 4WZ2 S\RS[P bR RYZ Qb^ Z RS^ Z n
d 4bWRS\TfbWf3 S^4[WRbPR 4[SPR SQ RYZ Ub\R RYbR RYZ kZff52ZFPZ2PZQQ bP2 RYZ ab5WSbP\Z [U RYZ Qf[4 ZQ [U RYZ ^[TPRbSP WZ4WZQZPRbRS[P bWZ P[R QRW[Pgf3 \[WWZfbRZ2 nOff52ZFPZ2 WZgS[PQ k SRY Q^ bff abWSbP\Z ^ b3 RYTQ 8 Z SPRZW4WZRZ2 bQ �Zm S8 fZ 4bWRQ[U RYZ ^[fZ\TfZ RYbR bWZ 4 [QQS8 f3 [U UTP\RS[Pbf S^4 [WRbP\Z SPQRZb2 [U 8 ZSPg bP bW5RZUb\R [U SPb\\TWbRZ 4WZ2 S\RS[PQ n Off52ZFPZ2 WZgS[PQ k SRY b YSgY abWSbP\Z 8 ZRkZZP
2 SKZWZPR QZPTZP\ZQ _ [P RYZ [RYZW YbP2 _ QTggZQR QRWT\RTWbf UZbRTWZQ bWZ P[R QSgPS5
F\bPR U[W Ojd UTP\RS[P n OP \[PRWbQR R[ ZbWfSZW b44W[b\YZQ :�T3PZP ;< =>?_ @AAC S
�T3PZP ;< =>?_ @AA� S IT6ZW J �b\[8 Q[P _ @AARD _ UTP\RS[Pbf S^4 [WRbP\Z SQ RYTQ P[R
RbPRb^[TPR R[ RYZW^[23Pb^ S\ QRb8 SfSR3 SP [TW Q\YZ^ Z n OR SQ bfQ[ bP b2abPRbgZ [U
[TW ^ ZRY[2 RYbR SR 2[ZQ P[R PZ\ZQQbWSf3 4WZ2 S\R QZ\[P2bW3 QRWT\RTWZQ U[W bff 4bWRQ[U RYZ ^[f\TfZQ n XYZ baZWbgSPg [U RYZ ^[TPRbSP WZ4WZQZPRbRS[PQ U[W RYZ SP2 Sa S2Tbf
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QZPTZP\ZQ b^4 fSFZQ \[PQZWaZ2 ZfZ^ ZPRQ [Pf3_ kYSfZ abWSb8 fZ WZgS[PQ 2 SQb44 ZbW SP
RYZ 8b\6gW[TP2 n
XYSQ RZ\YPSPTZ kbQ b44 fSZ2 R[ RYZ � �5j]O [U �ba Sa SWTQ gZP[^ ZQ n d 4WZa S[TQf3
2ZQ\WS8 Z2 QZ\[P2bW3 QRWT\RTWZ ^[RSU U[W^ Z2 83 RYZ � �5RZW^ SPbf b44W[m S^ bRZf3 @��
PT\fZ[RS2ZQ :lbP2 f ;< =>?_ @AA� S hYS ;< =>?_ @AAC S Q WSPR[P ;< =>?_ @ABC S 7WbPgZ;< =>?_ @ABR S � bYP ;< =>?_ @AB� S cZPgfZW J ]bQRfZ _ @ABC D kbQ \[PFW^ Z2 U[W bff
�ba Sa SWTQ QZPTZP\ZQ n �[kZaZW _ SP RYZ \bQZQ [U ��j aSWTQZQ _ [TW bPbf3QSQ 4WZ2 S\RZ2
b Q[^ ZkYbR 2 SKZWZPR QRWT\RTWZ k SRY b QSgPSF\bPRf3 QY[WRZW QRZ^ RYbP 4WZQZPR SP
[RYZW �baSa SWTQ QZPTZP\ZQ n OP b22 SRS[P _ kZ U[TP2 kZff52ZFPZ2 QZ\[P2bW3 QRWT\RTWZQ
SP RYZ � �5j]O Q [U ^ [QPTSR[58 [WPZ bP2 RS\658 [WPZ �ba Sa SWTQZQ n NPZ QRWT\RTWbfZfZ^ ZPR :RZW^ Z2 Q SP i SgTWZ C D kbQ U[TP2 R[ 8 Z 4WZQZPR SP 8 [RY RYZ ��j aSWTQZQ
bP2 RYZ ^ Z^8 ZWQ [U RYZ �� QZW[ \[^4 fZm _ 8TR QTW4WSQSPgf3 f[ \bRZ2 bR 2 SKZWZPR
gZP[^ S\ 4[QSRS[PQ n XYZ � �5j]O Q [U RYZQZ a SWTQZQ \[PRbSP Rk[ \[4 SZQ [U b QZPTZP\Z
^[RSU _ RZW^ Z2 ]h� bP2 O]h� SP :� bYP ;< =>?_ @AB�D _ RYbR bWZ YSgYf3 \[PQZWaZ2
b^[Pg ^[QPTSR[58 [WPZ �ba Sa SWTQZQ n hRWT\RTWZ Q SP\fT2ZQ ]h� SP RYZ \bQZQ [U ��j
aSWTQZQ _ 8TR O]h� SP RYZ �� gW[T4 n d 4[RZPRSbf UTP\RS[Pbf S^4 [WRbP\Z [U RYSQ
QRWT\TWZ SQ QTggZQRZ2 83 SRQ YSgY 2ZgWZZ [U \[PQZWabRS[P bP2 RYZ 4WZQZP\Z [U b fbWgZPT^8 ZW [U \[^4 ZPQbR[W3 ^TRbRS[PQ n
XYZ \[WZ ZfZ^ ZPR [U RYZ XQ� aSWTQ � �5j]O :cbffPZW ;< =>?_ @AARD _ S nZ n_ RYZ � �5
RZW^ SPbf �L @ PT\fZ[RS2ZQ _ kbQ U[TP2 R[ U[f2 SPR[ b \[PQZWaZ2 QRWT\RTWbf 4bRRZWPSWWZQ4 Z\RSaZ [U RYZ 4WZQZP\Z [U abWS[TQ QZPTZP\Z ZfZ^ ZPRQ SP RYZ b29b\ZPR abWSb8 fZWZgS[P n XYSQ [8 QZWabRS[P SQ \[^4bRS8 fZ k SRY RYZ S2Zb RYbR RYZ \[WZ ZfZ^ ZPR WZ5
4WZQZPRQ b ^ SPS^ bf _ 8TR UTP\RS[Pbff3 QTH \SZPR � �5j]O [U RS\658 [WPZ �ba Sa SWTQZQ nOPRZWZQRSPgf3_ RYZ �TW[4 ZbP QRWbSPQ [U XQ� aSWTQ bWZ 2 SQRSP\R UW[^ RYZ [RYZW RS\65
8[WPZ �ba Sa SWTQ QZPTZP\ZQ 83 b 4bWRS\TfbW QRWT\RTWbf ZfZ^ ZPR _ kYS\Y _ Y[kZaZW _ SQ
QYbWZ2 83 RYZ ibW �bQRZWP XQ� aSWTQ QRWbSPQ bP2 MNc aSWTQ QTggZQRSPg b Q[^ Z5
kYbR \f[QZW Za[fTRS[PbW3 fSP6 8 ZRkZZP MNc aSWTQ :kYS\Y SQ bfQ[ ZP2Z^ S\ SP ibW
�bQR d QSb D bP2 RYZ ibW �bQRZWP QT8R34 Z [U XQ� aSWTQ RYbP 8 ZRkZZP MNc bP2 RYZ
�TW[4 ZbP XQ� QT8R34 Z n
XYZ UTP\RS[Pbf S^4[WRbP\Z [U RYZ QZ\[P2bW3 QRWT\RTWZQ 2ZQ\WS8 Z2 SP RYSQ \[^^TPS5
\bRS[P k Sff YbaZ R[ 8 Z aZWSFZ2 83 2 SWZ\R 8 S[f[gS\bf RZQRSPg n OPUZ\RS[TQ \�jd \f[PZQ
RYbR WZ\ZPRf3 8 Z\b^ Z babSfb8 fZ U[W QZaZWbf �ba Sa SWTQZQ :lbP2 f ;< =>?_ @AA� S EYW[5
^36Y J cZQRbkb3_ @AAL S hT^ S3[QYS ;< =>?_ @AA� S �bS ;< =>?_ @AA@S O S\Z ;< =>?_ @ABA D
bff[k R[ bQQZQQ RYZ ZKZ\RQ [U Q4 Z\SF\ ^TRbRS[PQ [P RYZ 8 S[f[g3 [U RYZQZ a SWTQZQ n
XYZ QRWT\RTWbf 4WZ2 S\RS[PQ 4WZQZPRZ2 SP RYSQ \[^^TPS\bRS[P \bP QZWaZ bQ b WbRS[Pbf8bQSQ U[W UTRTWZ ^TRbgZPZQSQ Zm4 ZWS^ ZPRQ n

U @A U



�������� �� �	 
� ���
����� ���������� �� �	���� ���� � �����

�����	 �
��
� 
���

MbWRSbf FPbP\Sbf QT44[WR kbQ 4W[aS2Z2 83 RYZ dTQRWSbP �i[P2Q TTW i V[W2ZWTPg 2ZW
c SQQZPQ\YbURfS\YZP i[WQ\YTPg� _ M W[ 9 n j[ n M @@�CR5]��
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� $*$ $&1$)

QbT2 SP _ i n_ l bWPTZR _ O n_ OQZf _ ] n_ � bWfSm _ � n � n_ �YWZQ^ bPP _ Q n_ J �YWZQ^ bPP _ ] n
:@AA� D n iTP\RS[Pbf QSRZQ SP RYZ R � WZgS[P [U YT^ bP S^^TP[2ZF\SZP\3 aSWTQ R34 Z
@ Ojd U[W^ 2ZFPZ2 QRWT\RTWbf 2[^ bSPQ n � ? � �>? � ��>? ��� _ �B�U�A� n
Q SZ8WS\YZW _ ] n :@AAL D n XYZ W[fZ [U Ojd QRWT\RTWZ SP Ojd WZ4 fS\bRS[P n � ;� ?
� ��� ;�� ;� ? ���� ?�� ;� ? �� _ @@��U @@�C n
Q fb\6kZff _ � n � n J Q WSPR[P _ l n d n :@AARDn Q�E \Zff 4W[RZSPQ RYbR 8 SP2 R[ RYZ � �
QRZ^ 5f[ [4 QRWT\RTWZ [U RYZ c ZQR j SfZ aSWTQ gZP[^ Z Ojd n � ? 	���>? 
� _ RCR�URCRB n
Q[PY[ZKZW _ h n_ l \]bQ6 Sff _ � n h n_ hRb2 fZW _ M n i n_ J h\YTQRZW _ M n :@AA� D n Ojd
^TfRS5QRWT\RTWZ fbP2Q\b4 ZQ n d QRT23 8bQZ2 [P RZ^4 ZWbRTWZ 2Z4 ZP2ZPR 4bWRSRS[PUTP\RS[PQ n � �� ?� ��� ��� ?� ? �� _ @�U�L n
Q WSPR[P _ l n d n_ iZWPbP2ZT _ d n e n_ J � SQ4 [R[ _ � n � n :@ABC Dn XYZ � �5PT\fZ[RS2ZQ [U
�ba Sa SWTQ gZP[^ S\ Ojd U[W^ b \[PQZWaZ2 QZ\[P2bW3 QRWT\RTWZ n 	��� >���� �
� _
@@�U @�@ n
Q W[kP _ � n d n_ IYbPg _ � n_ M SPg _ � n5� n_ J �Z^[P _ h n l n :@AA� D n hZ\[P2bW3 QRWT\RTWZ
[U RYZ R � P[PRWbPQfbRZ2 WZgS[PQ [U YZ4bRSRSQ ] aSWTQ bP2 4 ZQRSa SWTQ gZP[^ S\ OjdQ n
� � �>;�� � ���� � ;� ? �� _ R�L @UR�LR n
� ZPg _ O n J Q W[ \6 _ E n e n :@AA� D n R � bP2 � � TPRWbPQfbRZ2 WZgS[PQ [U 4 ZQRSa SWTQ
gZP[^ Z G 4WS^ bW3 bP2 QZ\[P2bW3 QRWT\RTWZ bPbf3QZQ n � � �>;�� � ���� � ;� ? �� _ @ALAU@AR� n
i[PRbPb _ c n_ E[PSPgQ _ � n d n l n_ hRb2 fZW _ M n i n_ J h\YTQRZW _ M n :@AA� D n hRbRSQRS\Q[U Ojd QZ\[P2bW3 QRWT\RTWZQ n � ��� �>�� ;��� �� _ @�BAU @L�L n
iWZSZW _ h n l n_ E SZWTZ6 _ O n_ �bZgZW _ � n d n_ hTgS^ [R[ _ j n_ ]bWTRYZWQ _ l n � n_ j ZSfQ[P _
X n_ J XTWPZW _ � n � n :@ABC D n O^4W[aZ2 UWZZ5ZPZWg3 4bWb^ ZRZWQ U[W 4WZ2 S\RS[PQ [U
Ojd 2T4 fZm QRb8 SfSR3n � ���? � =<>? � �=� ? � ��?� ��� � �� _ A���UA��� n
7WbPgZ _ X n_ Q[Tf[3_ l n_ J 7 SWbW2 _ l n :@ABRDn hRb8 fZ QZ\[P2bW3 QRWT\RTWZQ bR RYZ
� �5ZP2 [U RYZ gZP[^Z [U 3Zff[k UZaZW a SWTQ :@�� ab\\SPZ QRWbSP Dn ���� � ;<<? ��� _
@RAU @C� n
7TfR3bZa _ d n M n_ abPQbRZP8TWg _ i n � n � n_ J M fZS9 _ ] n c n d n :@AARD n XYZ \[^4TRZW
QS^TfbRS[P [U Ojd U[f2 SPg 4bRYkb3Q TQSPg b gZPZRS\ bfg[WSRY^ n � ? � � >? � ��>? �
� _
��UR@ n

U �@ U



�������� �� �	 
� ���
����� ���������� �� �	���� ���� � �����

� bYP _ ] n h n_ � bYP _ � n h n_ O S\Z _ ] n l n_ �ZZ _ � n_ � bfgbWP[ _ � n_ hRWbTQQ _ � n 7 n_
J hRWbTQQ _ � n � n :@AB�D n ][PQZWaZ2 ZfZ^ ZPRQ SP RYZ � � TPRWbPQfbRZ2 WZgS[P [U
�ba Sa SWTQ OjdQ bP2 4 [RZPRSbf \3\fSTbRS[P QZPTZP\ZQ n � ? � �>? � ��>? ��� _ ��UL @ n
�[Ub\6ZW _ O n � n_ i[PRbPb _ c n_ hRb2 fZW _ M n i n_ Q[PY[ZKZW _ h n_ Xb\6ZW _ l n_ J h\YT5
QRZW _ M n :@AAL D n ibQR U[f2 SPg bP2 \[^4bWSQ[P [U Ojd QZ\[P2bW3 QRWT\RTWZQ n � ���=<�� ? �� ;� ? ��
 _ @C�U @BB n
�[Ub\6ZW _ O n � n_ �T3PZP _ l n d n_ hRb2 fZW _ M n i n_ J hR[f[WT _ M n � n :@AAC D n EP[k 5
fZ2gZ 2 SQ\[aZW3 SP Ojd QZPTZP\Z Ub^ SfSZQ [U � Oe TQSPg Q\bfb8 fZ \[^4TRZWQ n OP G
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