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([DPLQDWLRQ�5HJXODWLRQV��WKH�GLUHFWRU�RI�WKH�,QVWLWXWH�KHUHE\�DVVLJQV�WKH�IROORZLQJ�WRSLF�RI�0DVWHU
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5)c,&3�GHSRVLWLRQ�RI�ELRDFWLYH�K\GUR[\ODSDWLWH�FRDWLQJV
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5)c,&3��UDGLR�IUHTXHQF\�LQGXFWLYHO\cFRXSOHG�SODVPD��LV�D�QRYHO�WHFKQRORJ\��XQLTXH�LQ�WKH�&]HFK
5HSXEOLF��FDSDEOH�RI�GHSRVLWLRQ�RI�QRQcR[LGL]HG�FRDWLQJV�RQWR�VXEVWUDWHV��2ZLQJ�WR�LWV�DGYDQWDJHV�
WKH�WHFKQRORJ\�ZDV�SURSRVHG�IRU�D�IXWXUH�XVH�LQ�ELRPDWHULDOV�DSSOLFDWLRQV�
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PLFURVWUXFWXUH�DQG�FKHPLFDO�SKDVH�FRPSRVLWLRQ�
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�#bi`�Fi
h�iQ /BTHQKQp� T`�+2 b2 x�#ɷp� T`Q#H2K�iBFQm TH�xKQpû?Q M�M�Ȓ2Mő #BQ�FiBpMő+? F2`�@
KB+Fɷ+? TQpH�Fɩ ?v/`QtvH�T�iBim b pvmʈBiőK i2+?MQHQ;B2 `�/BQ@7`2Fp2MÍMÿ #mx2Mû?Q BM@
/mFÍMÿ p�x�Mû?Q TH�xK�imX *őH2K #vHQ QTiBK�HBxQp�i T`Q+2b � M�Mûbi FQKT�FiMő ?v/`QtvH@
�T�iBiQpû TQpH�Fv M� bm#bi`�iv x iBi�MQpû bHBiBMv hBe�H9oX L�M2b2Mû pxQ`Fv #vHv M�bH2/Mÿ
TQ/`Q#2Mv �M�Hɷx�K TQp`+?Qpû /`bMQbiB- KBF`Qbi`mFim`v � 7�xQpû?Q bHQʈ2MőX w2 xőbF�Mɷ+?
pɷbH2/Fɩ #vHv pvpQx2Mv x�pÿ`v- Fi2`û #vHv b`QpM�Mv b /�HȒőKB Q/#Q`MɷKB T`�+2KB x�#ɷ@
p�Dő+őKB b2 TǼő#mxMQm T`Q#H2K�iBFQmX

�#bi`�+i
h?Bb /BTHQK� i?2bBb /2�Hb rBi? i?2 iQTB+ Q7 TH�bK� bT`�v /2TQbBiBQM Q7 #BQ�+iBp2 +2`�KB+
+Q�iBM;b- bT2+B}+�HHv ?v/`QtvH�T�iBi2- mbBM; `�/BQ 7`2[m2M+v BM/m+iBp2Hv@+QmTH2/ TH�bK�
i2+?MQHQ;vX h?2 �BK r�b iQ QTiBKBx2 i?2 /2TQbBiBQM T`Q+2bb �M/ /2p2HQT +QKT�+i ?v@
/`QtvH�T�iBi2 +Q�iBM;b QM iBi�MBmK �HHQv hBe�H9o bm#bi`�i2bX h?2 /2TQbBi2/ b�KTH2b
r2`2 i?2M bm#D2+i2/ iQ �M�Hvx2b BM i2`Kb Q7 bm`7�+2 `Qm;?M2bb- KB+`Qbi`m+im`2 �M/ T?�b2
+QKTQbBiBQMX *QM+HmbBQMb r2`2 /2`Bp2/ 7`QK i?2 Q#i�BM2/ `2bmHib- r?B+? r2`2 +QKT�`2/
rBi? Qi?2` b+B2MiB}+ rQ`Fb /2�HBM; rBi? `2H�i2/ iQTB+X

EHőÍQp� bHQp�
_�/BQ@7`2Fp2MÍMÿ #mx2Mû BM/mFÍMÿ p�x�Mû TH�xK�- _6@A*S- ?v/`QtvH�T�iBi- >�- iBi�MQp�
bHBiBM�- hBe�H9oX

E2vrQ`/b
_�/BQ 7`2[m2M+v BM/m+iBp2Hv@+QmTH2/ TH�bK�- _6@A*S- ?v/`QtvH�T�iBi2- >�- iBi�MBmK �H@
HQv- hBe�H9oX

.lEPoaEɶ- .X .2TQxB+2 #BQ�FiBpMő+? F2`�KB+Fɷ+? p`bi2p TQKQ+ő i2+?MQHQ;B2 _6@A*SX
"`MQ, ovbQFû mÍ2Mő i2+?MB+Fû p "`Mÿ- 6�FmHi� bi`QDMő?Q BMʈ2Mɷ`bipő- kykRX e9 bX o2/Qm+ő
/BTHQKQpû T`�+2 AM;X C�M Ìőʈ2F- S?X.X



_QxȒőǼ2Mɷ �#bi`�Fi
ai2DMÿ D�FQ QFQHMő bpÿi- B HB/bFû iÿHQ TQ/Hû?� TɩbQ#2Mő Í�bm � TQxpQHMû /2;`�/�+B D2/@
MQiHBpɷ+? Í�biő Q`;�MBbKmX SQKBM2K2@HB x`�MÿMő xTɩbQ#2M� M2?Q/�KB ÍB p�ʈMɷKB M2KQ@
+2KB- i�F TǼ2/2pȒőK b `QbiQm+ő T`ɩKÿ`MQm /ûHFQm ʈBpQi� `Qbi2 B TQÍ2i HB/ő- m MB+?ʈ D2
M2x#viMÿ MmiMɷ x�b�? /Q Q`;�MBbKm x� ȹÍ2H2K QT`�pBi M2#Q pvKÿMBi Í�bi- Fi2`� DBʈ M2Mő
b+?QTM� THMBi bpQDB 7mMF+B � QK2xmD2 ÍHQpÿF� p THMQ?Q/MQiMûK ʈBpQiÿX

w iQ?QiQ /ɩpQ/m pvpbi�H� TQiǼ2#� xFQmK�i � Q#D2pQp�i K�i2`B�Hv p?Q/Mû F M�?`�/ÿ
M2#Q TQ/TQǼ2 D2/MQiHBpɷ+? Í�biő HB/bFû?Q iÿH�X h�FQpû K�i2`B�Hv QxM�ÍmD2K2 D�FQ #BQK�i2@
`B�Hv- D2HBFQʈ DbQm TQmʈBiv p #BQHQ;B+FûK bvbiûKm- Fi2`ɷ M2bKÿDő MBD�F M�`mȒQp�iX L2bKÿDő
xTɩbQ#Qp�i BKmMBiMő `2�F+2- M2bKÿDő #ɷi iQtB+Fû ÍB F�`+BMQ;2MMőX w iQ?QiQ TQ?H2/m /M2b
2tBbimD2 +2H� Ǽ�/� #BQK�i2`B�Hɩ x�b�?mDő+ő /Q pȒ2+? K�i2`B�HQpɷ+? F�i2;Q`Bő Q/ TQHvK2`ɩ-
TǼ2b FQpv � F2`�KBFv- �ʈ TQ bHQʈ2Mû FQKTQxBivX

�ÍFQHBp b2 KMQ?Q T`Q#HûKɩ bTQD2Mɷ+? b �THBF�+2KB #BQK�i2`B�Hɩ TQ/�ǼBHQ p T`ɩ#ÿ?m
Í�bm pvǼ2ȒBi- bi�H2 2tBbimDő Q#H�biB- Fi2`û TQbFvimDő T`QbiQ` T`Q xH2TȒ2Mő � pvʈ�/mDő /�HȒő
pɷxFmKX o M�p�xMQbiB M� iQ #vH� pvT`�+Qp�M� B i�iQ /BTHQKQp� T`�+2- Fi2`� b2 x�#ɷp�
/2TQxB+ő #BQ�FiBpMő F2`�KBFv- FQMF`ûiMÿ ?v/`QtvH�T�iBim- M� #BQBM2`iMő iBi�MQpQm bHBiBMm
hBe�H9oX h�iQ FQK#BM�+2 b2 M2DÍ�biÿDB TQmʈőp� T`Q pɷ`Q#m 2M/QT`Qiûx- i2/v Q`iQT2/B+@
Fɷ+? M�?`�/ M2DÍ�biÿDB FvÍ2HMő+? � FQH2MMő+? FHQm#ɩX

S`Q pvipQǼ2Mő p`bi2p #BQ�FiBpMő+? F2`�KB+Fɷ+? K�i2`B�Hɩ M� FQpQpɷ+? BKTH�Mi�i2+?
b2 TQmʈőp�Dő i2+?MQHQ;B2 ʈ�`Qpû?Q M�M�Ȓ2Mő- FQMF`ûiMÿ TH�xKQpû M�M�Ȓ2Mő- D�FQʈiQ D2/BM�
TQpQH2M� /2TQxBÍMő K2iQ/� b+?p�H2M� TǼőbHmȒMɷKB Q`;�MvX LB+KûMÿ p `�K+B iûiQ i2+?MQ@
HQ;B+Fû iǼő/v 2tBbimD2 MÿFQHBF T`Q+2bɩ- Fi2`û KQ?Qm /M2b FQK2`ÍMÿ M�M�Ȓ2MɷK ?v/`QtvH@
�T�iBiQpɷK TQpH�FɩK TQbFviMQmi DBMû- p B/2�HMőK TǼőT�/ÿ H2TȒő- #BQ�FiBpMő ÍB K2+?�MB+Fû
pH�biMQbiBX C2/MőK x iÿ+?iQ T`Q+2bɩ D2 B i2+?MQHQ;B2 `�/BQ@7`2Fp2MÍMÿ #mx2Mû?Q BM/mFÍMÿ
p�x�Mû?Q TH�xK�im U_6@A*SV- Fi2`� x/2 #vH� TQmʈBi� T`Q /2TQxB+B TQpH�Fɩ � D2Dőʈ pɷbH2/Fv
i�iQ /BTHQKQp� T`�+2 T`2x2MimD2 � /BbFmimD2X

o ȹpQ/m 2tT2`BK2Mim #vHQ MmiMû bi�MQpBi T�`�K2i`v /2TQxB+2- D�FQ M�TǼX pɷFQM
?QǼ�Fm- TQ/�p�+ő `v+?HQbi ÍB /2TQxBÍMő px/�H2MQbiX hQKmiQ ȹÍ2Hm TQbHQmʈBHv bm#bi`�iv
x FQ`QxBpx/Q`Mû Q+2HB �AaA jy9X PTiBK�HBx�+2 T`Q+2bm x�Í�H� b pɷFQM2K N Fq � TQb@
imTMÿ #vHv pxQ`Fv /2TQMQp�Mv TǼB pɷFQM2+? Rk � R8 Fq- +Qʈ D2 x�`Qp2ƚ M2DpvȒȒő KQʈMɷ
pɷFQM TQmʈBiû?Q x�Ǽőx2Mő _6@A*S Uh2FM� h2F@R8VX S`Q /2TQxB+B T`pMő+? iǼő pxQ`Fɩ #vH
xpQH2M HBM2�`Mő TQbmM bm#bi`�iɩ p2 bKÿ`m FQHKûK F Qb2 TH�xKQpû?Q M�M�Ȓ2Mő � TQ/�@
p�Mû KMQʈbipő T`�ȒFm #vHQ M�bi�p2MQ M� y-R8 ;fKBMX .2TQxB+2 iÿ+?iQ pxQ`Fɩ b2 HBȒBH�
TQmx2 TQmʈBiɷK pɷFQM2K- MB+KûMÿ x ?H2/BbF� KBF`Qbi`mFim`v /QȒHQ F pɷ`�xMɷK xKÿM�KX
SQpH�F T`pMő?Q pxQ`Fm Q#b�?Qp�H p2HFû KMQʈbipő M2T`Qi�p2Mɷ+? Í�biB+- M�bH2/F2K Í2?Qʈ
#vH� pvbQF� TQ`QxBi� � TQi2M+B�HMÿ i2/v ȒT�iMû K2+?�MB+Fû pH�biMQbiBX SQpH�F /`m?û?Q
pxQ`Fm #vH FQKT�FiMÿDȒő- KûMÿ TQ`ûxMő- �H2 bi�H2 D2pBH M2pv?QpmDő+ő Q#b�? M2T`Qi�p2Mɷ+?
Í�biB+X hǼ2iő pxQ`2F xőbF�H TQpH�F bHQʈ2Mɷ x /Q#Ǽ2 T`Qi�p2Mɷ+? Í�biB+- x�iQ #vH iûKÿǼ
M2TQ`ûxMőX h�FQp�iQ bi`mFim`� pȒ�F M2Mő x+2H� p?Q/M� T`Q Q`iQT2/B+Fû �THBF�+2- T`QiQ #vH
T`Q+2b /�H2 QTiBK�HBxQp�MX J�tBK�HMő pɷFQM #vH TQM2+?�M- TQ/�p�Mû KMQʈbipő T`�ȒFm
#vHQ xpɷȒ2MQ M� R-j ;fKBM � F TQbmpMûKm TQ?v#m bm#bi`�im b2 TǼBTQDBH TQ?v# `Qi�ÍMőX
SǼB iÿ+?iQ TQ/KőMF�+? #vH /2TQMQp�M Íip`iɷ pxQ`2F- Fi2`ɷ x KBF`Qbi`mFim`Mő?Q ?H2/BbF�
pv?QpQp�H TQÍ�i2ÍMőK TQʈ�/�pFɩKX hőK #vH /QFQMÍ2M T`Q+2b QTiBK�HBx�+2 /2TQxBÍMő+?
T�`�K2i`ɩX

L� x�FH�/ÿ xőbF�Mɷ+? /�i b2 TǼBbiQmTBHQ F /2TQxB+B M� iBi�MQpû bHBiBMv hBe�H9oX S�iɷ
pxQ`2F #vH i2/v b pɷDBKFQm K�i2`B�Hm bm#bi`�im /2TQMQp�M TǼB bi2DMɷ+? TQ/KőMF�+? D�FQ
Íip`iɷX JBF`Qbi`mFim`� TQpH�Fɩ Q#Qm pxQ`Fɩ b2- /H2 QÍ2F�p�Mő- p2HKB TQ/Q#�H�X S`Q
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b`QpM�Mő #vH pvipQǼ2M TQbH2/Mő- Ȓ2biɷ pxQ`2FX .2TQxBÍMő px/�H2MQbi #vH� xpɷȒ2M� x2 dy KK
M� RRy KK � TQ/�p�Mû KMQʈbipő T`�ȒFm #vHQ bMőʈ2MQ M� y-e8 ;fKBMX ȸT`�p� iÿ+?iQ
T�`�K2i`ɩ KÿH� QpHBpMBi KMQʈbipő M2T`Qi�p2Mɷ+? Í�biB+ p TQpH�Fm- Í2?Qʈ #vHQ ȹbTÿȒMÿ
/Qb�ʈ2MQX LB+KûMÿ pȒ2+?Mv TǼBT`�p2Mû TQpH�Fv Q#b�?Qp�Hv p2`iBF�HMő i`?HBMv- Fi2`û b2
M2TQ/�ǼBHQ ȹT`�pQm xKőMÿMɷ+? T�`�K2i`ɩ Q/bi`�MBiX SǼőiQKMQbi p2`iBF�HMő+? i`?HBM M2Mő
x TQ?H2/m KQʈMû?Q TǼőbimTm iÿHMő+? i2FmiBM F K�i2`B�Hm bm#bi`�im �MB K2+?�MB+Fɷ+? pH�bi@
MQbiő ʈ�/Qm+őX o iQKiQ Q?H2/m D2 M�TH�MQp�MQ /�HȒő TQF`�ÍQp�Mő iQ?QiQ pɷxFmKm- Fi2`û
i2MiQ M2/Qbi�i2F TQKɩʈ2 Q/bi`�MBiX

SQp`+?Qp� /`bMQbi #vH� m pȒ2+? pxQ`Fɩ p `QxK2xő Re@Rd-j ᅷԜX A/2�HMő TQp`+?Qp�
/`bMQbi T`Q �/?2xB- /B72`2M+B�+B #mMÿF � D2DB+? `ɩbi b2 TQ?v#mD2 QFQHQ 8 ᅷԜ- MB+KûMÿ
/`bMQbi /Qbi�i2ÍM� T`Q �/?2xB � `ɩbi Qbi2Q#H�biɩ D2 p `QxK2xő ky@8y ᅷԜX w iQ?QiQ TQ?H2/m
#vHQ KQʈMû TQp`+?QpQm /`bMQbi pȒ2+? pxQ`Fɩ QxM�ÍBi D�FQ pv?QpmDő+őX

P#`�xQpQm �M�HɷxQm b pvmʈBiőK bQ7ir�`m AK�;2C #vH� bi�MQp2M� TQ`QxBi� � p2HBFQbi
TƦ`ɩX SQ`QxBi� pxQ`Fɩ b2 TQ?v#Qp�H� p `QxK2xő 3-8@Ry-3 W- TǼBÍ2Kʈ B/2�HMő TQ`QxBi� TH�x@
KQpÿ M�M�Ȓ2Mɷ+? TQpH�Fɩ #v b2 KÿH� TQ?v#Qp�i p `QxK2xő 8@ky W- �#v xɩbi�Hv x�+?Qp�Mv
/Qbi�i2ÍMû K2+?�MB+Fû pH�biMQbiBX S`Q p`ɩbi�Mő FQbiMő iF�Mÿ D2 ʈ�/Qm+ő pvbQF� TQ`QxBi�
� p2HBFQbi TƦ`ɩ �H2bTQƚ 8y ᅷԜX o TǼőT�/ÿ xFQmK�Mɷ+? pxQ`Fɩ b2 p2HBFQbi TƦ`ɩ TQ?v#Qp�H�
Q/ k9 /Q j9 ᅷԜX w iQ?QiQ TQ?H2/m #vH� p2HBFQbi TƦ`ɩ m pȒ2+? pxQ`Fɩ bTőȒ2 M2/Qbi�i2ÍM�
� M2p?Q/M� T`Q p`ɩbi�Mő FQbiMő iF�MÿX .Qb�ʈ2Mő QTiBK�HMő+? ?Q/MQi p2HBFQbiB TƦ`ɩ D2 pȒ�F
Q#iőʈMû T`Q pő+2 /`m?ɩ TH�xKQpû?Q M�M�Ȓ2MőX

6�xQpQm �M�HɷxQm b pvmʈBiőK K2iQ/v `2Mi;2MQpû /B7`�F+2 Us_.V #vHQ bi�MQp2MQ KMQʈ@
bipő TǼőiQKMû?Q >� � /�HȒő+? 7�xő pxMBFHɷ+? pvbQFQi2THQiMő /2FQKTQxB+ő >� p T`ɩ#ÿ?m /2@
TQxB+2X oɷbH2/Mû TQpH�Fv Q#b�?Qp�Hv j8@98 W >� 7�x2- x#ɷp�Dő+ő Q#b�? ipQǼBHv TǼ2KÿMÿMû
7�x2 ᅫ@h*S- hh*S � *�PX oȒ2+?Mv iviQ 7�x2 DbQm p HB/bFûK Q`;�MBbKm `QxTmbiMÿDȒő M2ʈ
>� � iőK KQ?Qm m`v+?HQp�i /2;`�/�+B TQpH�FmX L�pő+ hh*S � *�P KQ?Qm #ɷi p2
xpɷȒ2MûK KMQʈbipő ȒFQ/HBpûX

>v/`QtvH�T�iBiQpû TQpH�Fv iBi�MQpɷ+? bHBiBM b2 FQK2`ÍMÿ pv`�#ő x� TQmʈBiő �iKQ@
b7û`B+Fû?Q TH�xKQpû?Q M�M�Ȓ2MőX A b pvmʈBiőK iûiQ i2+?MQHQ;B2 /Q+?�xő F /2FQKTQxB+B
>�- MB+KûMÿ pɷbH2/Mû TQpH�Fv bB x�+?Qp�p�Dő pɷ`�xMÿ pvȒȒő Q#b�? >� � �F+2TiQp�i2HMû
KMQʈbipő TǼ2KÿMÿMɷ+? 7�xőX o2 bpÿiH2 iÿ+?iQ bFmi2ÍMQbiő b2 T`Qx�iőK TQmʈBiő _6@A*S /2@
TQxB+2 M2D2pő D�FQ pɷ?Q/MûX PTiBK�HBx�+2 T`Q+2bm T`QiQ #m/2 M�/�H2 TǼ2/Kÿi2K /�HȒő?Q
pɷxFmKm x� ȹÍ2H2K /Qb�ʈ2Mő TQpH�Fɩ #Hőʈő+ő+? b2 bpɷKB pH�biMQbiKB TQpH�FɩK /2TQMQ@
p�MɷK FQK2`ÍMÿ pvmʈőp�MɷKB i2+?MQHQ;B2KBX



S`Q?H�ȒmDB- ʈ2 Db2K /BTHQKQpQm T`�+B M� iûK� .2TQxB+2 #BQ�FiBpMő+? F2`�KB+Fɷ+? p`bi2p
TQKQ+ő i2+?MQHQ;B2 _6@A*S pvT`�+Qp�H b�KQbi�iMÿ TQ/ p2/2MőK AM;X C�M� ÌőʈF�- S?X.X
� TQmʈBH Db2K TQmx2 mp2/2Mû T`�K2Mv � HBi2`�im`mX

X X X X X X X X X X X X X X X X X X X X X
"+X .�MB2H .mFQpbFɷ

kyX FpÿiM� kykR





L� iQKiQ Kőbiÿ #v+? `�/ TQ/ÿFQp�H bpûKm p2/Qm+őKm T`�+2 AM;X C�Mm ÌőʈFQpB- S?X.X
x� D2?Q Q/#Q`Mɷ � TǼ�i2HbFɷ TǼőbimT- +2MMû `�/v � TǼBTQKőMFv- Fi2`û KB TQKQ?Hv F pvT`�@
+Qp�Mő /BTHQKQpû T`�+2X h�Fiûʈ Kû TQ/ÿFQp�Mő T�iǼő FQH2;ɩK AM;X C�Fm#m EH2ÍFQpB
� _L.`X 6`�MiBȒFm GmF�ÍQpB- S?X.X x ȸbi�pm 7vxBFv TH�xK�im �o Ì_ � J;`X C�Mm ÌmT2`@
QpB x olh 6aA x� bTQHmT`�+B � TQKQ+ TǼB 2tT2`BK2Mi�HMő+? KÿǼ2Mő+?X o M2TQbH2/Mő Ǽ�/ÿ
#v+? `�/ TQ/ÿFQp�H bpû T�`iM2`+2- TǼ�i2HɩK � TǼ2/2pȒőK `Q/BÍɩK x� TQ/TQ`m p T`ɩ#ÿ?m
+2Hû?Q bim/B� M� pvbQFû ȒFQH2X

"+X .�MB2H .mFQpbFɷ
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R AMi`Q/m+iBQM
�b r2HH �b i?2 bm``QmM/BM; rQ`H/- i?2 ?mK�M #Q/v Bb �HbQ bm#D2+i2/ iQ i?2 2z2+ib Q7

iBK2 �M/ � ;`�/m�H /2;`�/�iBQM Q7 BM/BpB/m�H T�`ib Q7 i?2 #Q/vX "2bB/2 i?2 BMDm`B2b +�mb2/
#v �++B/2Mib Q` b2`BQmb BHHM2bb2b- /m2 iQ BM+`2�bBM; HB72 2tT2+i�M+v- i?2 MmK#2` Q7 T2QTH2
M22/BM; BMi2`p2MiBQM BM i?2B` #Q/v iQ `2T�B` Q` `2TH�+2 � T�`i i?�i Bb MQ HQM;2` �#H2 iQ
T2`7Q`K Bib 7mM+iBQM �M/ `2bi`B+ib � T2`bQMǶb 7mHH HB72- Bb BM+`2�bBM;X

6Q` i?Bb `2�bQM- i?2`2 Bb � M22/ iQ +QMiBMm2 rBi? `2b2�`+? �M/ /Bb+Qp2`BM; K�i2`B�Hb
bmBi�#H2 7Q` `2TH�+BM; Q` bmTTQ`iBM; i?2 �z2+i2/ T�`ib Q7 i?2 #Q/vX h?2b2 K�i2`B�Hb �`2
`272``2/ iQ �b #BQK�i2`B�Hb �b i?2v �`2 mb2/ BM � #BQHQ;B+�H bvbi2K rBi? r?B+? i?2v +�MMQi
BMi2`72`2X h?2v +�MMQi #2 iQtB+ Q` +�`+BMQ;2MB+ Q` +�mb2 BKKmM2 `2�+iBQMbX 6`QK iQ/�vǶb
T2`bT2+iBp2- i?2`2 �`2 � MmK#2` Q7 #BQK�i2`B�Hb `2�+?BM; �HH K�i2`B�H +�i2;Q`B2b- `�M;BM;
7`QK TQHvK2`b- iQ K2i�Hb- �M/ +2`�KB+b- Q` i?2B` +QKTQbBi2bX

�Hi?Qm;? K�Mv Q7 i?2 T`Q#H2Kb �bbQ+B�i2/ rBi? #BQK�i2`B�H �TTHB+�iBQMb ?�p2 #22M
`2bQHp2/ Qp2` iBK2- i?2`2 �`2 biBHH �`2�b i?�i T`QpB/2 `QQK 7Q` BKT`Qp2K2Mi �M/ `2[mB`2
7m`i?2` `2b2�`+?X 6QHHQrBM; i?Bb- i?2 T`2b2Mi /BTHQK� i?2bBb r�b T`2T�`2/ iQ �ii2KTi i?2
/2TQbBiBQM Q7 #BQ�+iBp2 +2`�KB+b- bT2+B}+�HHv ?v/`QtvH�T�iBi2- QM i?2 #BQBM2`i iBi�MBmK
�HHQv hBe�H9o mbBM; � MQp2H i2+?MQHQ;vX h?Bb +QK#BM�iBQM Q7 K�i2`B�Hb Bb KQbi Q7i2M mb2/
7Q` Q`i?QT2/B+ �TTHB+�iBQMb- T`BK�`BHv 7Q` ?BT �M/ FM22 `2TH�+2K2MibX

SH�bK� bT`�v Bb �M 2bi�#HBb?2/ i2+?MQHQ;v 7Q` i?2 T`Q/m+iBQM Q7 2M/QT`Qbi?2b2bX qBi?@
BM i?Bb i2+?MQHQ;B+�H +H�bb- i?2`2 �`2 +m``2MiHv b2p2`�H T`Q+2bb2b i?�i +�M T`QpB/2 +QKK2`@
+B�HHv �TTHB2/ ?v/`QtvH�T�iBi2 +Q�iBM;bX PM2 Q7 i?2b2 T`Q+2bb2b Bb i?2 `�/BQ 7`2[m2M+v
BM/m+iBp2Hv@+QmTH2/ TH�bK� i2+?MQHQ;v- r?B+? r�b mb2/ 7Q` i?2 /2TQbBiBQM Q7 +Q�iBM;b �M/
Bib `2bmHib �`2 T`2b2Mi2/ �M/ /Bb+mbb2/ BM i?Bb i?2bBbX

R9



k GAh1_�hl_1 _1oA1q

k GBi2`�im`2 `2pB2r
h?Bb T�`i Q7 i?2 /BTHQK� i?2bBb /2�Hb rBi? i?2 i?2Q`2iB+�H /2b+`BTiBQM Q7 i?2`K�H

bT`�v K2i?Q/b- BM T�`iB+mH�` i?2 i2+?MQHQ;v Q7 `�/BQ 7`2[m2M+v BM/m+iBp2Hv@+QmTH2/ TH�bK�
U_6@A*SVX *QMbB/2`BM; i?2 �bbB;MK2Mi Q7 i?2 /BTHQK� i?2bBb- #BQ+QKT�iB#H2 +Q�iBM;b �`2
i?2M /Bb+mbb2/X h?2 ;`QmT Q7 #BQK�i2`B�Hb BM+Hm/2b K�Mv /Bz2`2Mi K�i2`B�Hb- �M/ i?Bb rQ`F
rBHH /2�H K�BMHv rBi? #BQ+2`�KB+ K�i2`B�Hb- rBi? bT2+B�H �ii2MiBQM iQ ?v/`QtvH�T�iBi2X

kXR >BbiQ`v �M/ T`2b2M+2 Q7 bm`7�+2 2M;BM22`BM;
am`7�+2 2M;BM22`BM; �b �M BM/2T2M/2Mi /Bb+BTHBM2 r�b Q{+B�HHv +QKK2M+2/ BM RN3j �i
"B`KBM;?�K lMBp2`bBiv Q7 h2+?MQHQ;v rBi? i?2 2bi�#HBb?BM; Q7 i?2 }`bi am`7�+2 1M;BM22`@
BM; _2b2�`+? AMbiBimi2X hrQ v2�`b H�i2`- BM RN38- i?2 BMi2`M�iBQM�H CQm`M�H Q7 am`7�+2
1M;BM22`BM; r�b }`bi Bbbm2/ (R)X

am`7�+2 2M;BM22`BM; +Qp2`b � p2`v rB/2 `�M;2 Q7 T`Q+2bb2b �M/ i2+?MQHQ;B2b /2�HBM; rBi?
bm`7�+2 KQ/B}+�iBQMb �M/ bm`7�+2 +Q�iBM;b- �b b?QrM BM 6B;X kXRX Ai T`QpB/2b � p�Hm�#H2
iQQH 7Q` BM/m+BM; 2t+2TiBQM�H T`QT2`iB2b i?�i +�MMQi #2 �+?B2p2/ #v mbBM; i?2 K�i2`B�H
�HQM2X PrBM; iQ i?Bb- bm`7�+2 2M;BM22`BM; ?�b `B;?i7mHHv ;�BM2/ i?2 �ii2MiBQM Q7 BM/mbi`vX
am`7�+2 KQ/B}+�iBQMb �M/ bm`7�+2 +Q�iBM;b ?�p2 i?mb 7QmM/ �TTHB+�iBQMb BM K�Mv BM/mbi`B�H
}2H/b bm+? �b 7�#`B+�iBQM Q7 T�`ib- K2+?�MB+b- i`�MbTQ`i- +�i�HvbBb- 2M2`;v- T`Q/m+iBQM-
KB+`Q2H2+i`QMB+b- 2i+X �KQM; Qi?2` i?BM;b- QM2 Q7 i?2 i�bFb Q7 bm`7�+2 2M;BM22`BM; Bb �HbQ iQ
T`QpB/2 T`Qi2+iBQM �;�BMbi +Q``QbBQM- QtB/�iBQM Q` r2�`- 2Mbm`2 TQbbB#H2 #BQ+QKT�iB#BHBiv-
�/?2bBQM- /m`�#BHBiv- Q` iQm;?M2bbX (k)X

6B;m`2 kXR, a+?2K�iB+ /BpBbBQM Q7 bm`7�+2 2M;BM22`BM; K2i?Q/b (j)

R8



kXR >AahP_u �L. S_1a1L*1 P6 al_6�*1 1L:AL11_AL:

�TT�`2MiHv- bm`7�+2 2M;BM22`BM; bT�Mb � H�`;2 MmK#2` Q7 T`Q+2bb2b- 7`QK i?Qb2 i?�i
KQ/B7v i?2 bm`7�+2 rBi?Qmi �Mv +QKTQbBiBQM +?�M;2- i?`Qm;? T`Q+2bb2b +�mbBM; � +?�M;2 BM
+QKTQbBiBQM- iQ T`Q+2bb2b mb2/ 7Q` +Q�iBM; �TTHB+�iBQMbX 1t�KTH2b Q7 i?2 T`Q+2bb2b `�M;2
7`QK i`�Mb7Q`K�iBQM ?�`/2MBM; �M/ bm`7�+2 i2tim`BM;- i?`Qm;? +�`#m`BxBM; Q` MBi`B/BM;- iQ
2H2+i`Q@TH�iBM;- i?2`K�H bT`�vBM; �M/ T?vbB+�H Q` +?2KB+�H p�TQ` /2TQbBiBQMbX h?2 H�`;2
`�M;2 Q7 K2i?Q/b �HbQ +Qp2`b � p2`v rB/2 `�M;2 Q7 /Bz2`2Mi K�i2`B�Hb (9)X

kXRXR a2H2+i2/ i2+?MQHQ;B2b Q7 bm`7�+2 +Q�iBM;b
am`7�+2 2M;BM22`BM; /2�HBM; rBi? bm`7�+2 +Q�iBM;b ?�b ;QM2 i?`Qm;? i?`22 bi�;2b Q7 BMi2@
`2bi bBM+2 Bib BM+2TiBQMX h?2 }`bi bi�;2 r�b i?2 /2p2HQTK2Mi Q7 i2+?MQHQ;B2b 7Q` �TTHvBM;
bBKTH2 +Q�iBM;bX h?2b2 i2+?MQHQ;B2b BM+Hm/2/ i?2`K�H bT`�vBM;- 2H2+i`Q@TH�iBM;- T?vbB+�H
p�TQ` /2TQbBiBQM USo.V �M/ +?2KB+�H p�TQ` /2TQbBiBQM U*o.V- �M/ Qi?2` bm`7�+2 KQ/B@
}+�iBQM i`2�iK2Mib bm+? �b H�b2` i`2�iK2Mi- 2i+X h?2 b2+QM/ bi�;2 7Q+mb2/ Bib BMi2`2bi
QM +QK#BMBM; �H`2�/v FMQrM i2+?MQHQ;B2b BM Q`/2` iQ +`2�i2 +Q�iBM;b r?Qb2 T`QT2`iB2b
2t+22/ i?2 i?2Q`2iB+�H +QK#BM�iBQM Q7 K2i?Q/b- �bbmKBM; � bvM2`;BbiB+ 2z2+i Q7 RYR=kX
6Q` 2t�KTH2- � +QK#BM�iBQM Q7 i?2`K�H bT`�vBM; @ H�b2` `2K2HiBM;- Q` 2H2+i`Q@TH�iBM; @
bm`7�+2 i`2�iK2MiX h?2 i?B`/ bi�;2 r�b M�MQ@bm`7�+2 2M;BM22`BM;- � }2H/ /2�HBM; rBi?
M�MQ@+Q�iBM;b �M/ M�MQ@K�i2`B�Hb �M/ i2+?MQHQ;B2b `2H�i2/ iQ i?2K (R)X

h?2 ;`�T? BM 6B;X kXk +QKT�`2b b2H2+i2/ +Q�iBM; i2+?MQHQ;B2b /2T2M/BM; QM i?2 `�M;2
Q7 �+?B2p�#H2 +Q�iBM; i?B+FM2bb2b �M/ ivTB+�H i2KT2`�im`2b `2+Q`/2/ QM i?2 bm`7�+2 Q7
� bm#bi`�i2X 6Qm` +QKKQM +Q�iBM;b /2TQbBiBQM T`Q+2bb2b U6B;X kXRV rBHH #2 /Bb+mbb2/ ?2`2
BM KQ`2 /2i�BH, *o.- So.- 2H2+i`Q@TH�iBM;- �M/ i?2`K�H bT`�vBM;X .m2 iQ Bib BKTQ`i�M+2
�M/ +QMbB/2`BM; i?2 iQTB+ Q7 i?Bb i?2bBb- i?2 H�ii2` rBHH #2 /Bb+mbb2/ BM KQ`2 /2i�BH BM
� /2/B+�i2/ b2+iBQM kXkX

6B;m`2 kXk, h2+?MQHQ;B+�H HBKBib Q7 b2H2+i2/ +Q�iBM; i2+?MQHQ;B2b Ui2KT2`�im`2 HQ�/BM; Q7
i?2 bm#bi`�i2 �M/ K�tBKmK �+?B2p�#H2 i?B+FM2bbV (8)

Re



k GAh1_�hl_1 _1oA1q

Ç *?2KB+�H p�TQ` /2TQbBiBQM U*o.V 7Q`Kb +Q�iBM;b 7`QK +?2KB+�HHv `2�+iBp2
;�b2b- bm+? �b hB*H9- �H*Hj- *>9X h?2 `2�+iBQM i2KT2`�im`2b +�M `2�+? mT iQ
R8yy ê*X >Qr2p2`- i?2 /2TQbBiBQM T`Q+2bb mbm�HHv i�F2b TH�+2 �i HQr2` i2KT2`�im`2b
Q7 dyy@RRyy ê* �M/ T`2bbm`2b Q7 R@Ryy FS�X h?2 T`Q+2bb `2[mB`2b ;�b2Qmb `2�+i�Mib
iQ +QMi�BM � bi�#H2 +QKTQmM/ r?B+? rQmH/ biBHH #2 +?2KB+�HHv /2+QKTQb2/ /m2 iQ
i?2 bmTTHv Q7 2M2`;v U?2�iBM;- TH�bK� �`+- H�b2`V- 2X;X- hB*H9X h?2 T`Q/m+ib Q7
i?2 /2+QKTQbBiBQM �`2 i?2M /2TQbBi2/ QM i?2 ?2�i2/ bm`7�+2- r?2`2 i?2v �+i �b
� +�i�HvbiX AM Q`/2` 7Q` i?2 `2[mB`2/ `2�+iBQM iQ i�F2 TH�+2- i?2 ;�b2b Kmbi �HbQ
+QMi�BM � MQM@K2i�HHB+ `2�+iBp2 ;�b ULk- L>9- *>9VX � ?2i2`Q;2M2Qmb `2�+iBQM
+�mb2b i?2 7Q`K�iBQM Q7 i?2 H�v2` QM i?2 bm#bi`�i2Ƕb bm`7�+2X hrQ ivT2b Q7 `2�+iQ`b
�`2 KQbi Q7i2M mb2/ @ � ?Qi@r�HH `2�+iQ` �M/ � +QH/@r�HH `2�+iQ`X AM i?2 7Q`K2`- i?2
`2�+iQ` p2bb2H �M/ i?2 bm#bi`�i2 �`2 ?2�i2/ bBKmHi�M2QmbHv- i?mb K�BMi�BMBM; i?2
b�K2 i2KT2`�im`2 Q7 i?2 `2�+iQ`Ƕb r�HH �M/ i?2 bm#bi`�i2X >Qr2p2`- i?Bb bQHmiBQM
?�b � /Bb�/p�Mi�;2 /m2 iQ i?2 +Q�iBM; �HbQ 7Q`KBM; QM i?2 `2�+iQ`Ƕb r�HH r?B+? +QmH/
BM/m+2 +?2KB+�H `2�+iBQMb rBi? i?2 r�HHǶb K�i2`B�H �M/ +QMi�KBM�i2 i?2 +Q�iBM; QM
i?2 bm#bi`�i2X 6Q` i?Bb `2�bQM- i?Bb +QM+2Ti Bb QMHv mb2/ 7Q` 2tQi?2`KB+ `2�+iBQMb-
r?2`2 i?2 ?B;? i2KT2`�im`2 Q7 i?2 r�HH T`2p2Mib i?2 7Q`K�iBQM Q7 � +Q�iBM; QM
Bib bm`7�+2X *QMi`�`v iQ i?Bb- i?2 b2+QM/ ivT2 Q7 `2�+iQ` Bb mb2/ 7Q` 2M/Qi?2`KB+
`2�+iBQMbX PMHv i?2 ?QH/2` rBi? i?2 bm#bi`�i2 Bb ?2�i2/- �M/- �b i?2 r�HH Bb mbm�HHv
+QQH2/ #v r�i2`- MQ +Q�iBM; Bb 7Q`K2/ 2Hb2r?2`2 (e)(d)X

Ç �b QTTQb2/ iQ *o.- T?vbB+�H p�TQ` /2TQbBiBQM USo.V Bb � K2i?Q/ #�b2/ QM
T?vbB+�H T`BM+BTH2b- p�TQ` /2TQbBiBQM Q` bTmii2`BM; Q7 bQHB/ K�i2`B�Hb QM i?2 bm`7�+2 Q7
bm#bi`�i2b �i i2KT2`�im`2b BM i?2 `�M;2 Q7 R8y@8yy ê* BM ?B;? p�+mmK 2MpB`QMK2Mi
`�M;BM; 7`QK yXR@R S�X h?2 +Q�iBM; Bb 7Q`K2/ /m2 iQ i?2 +QM/2Mb�iBQM Q7 �iQKbX
So. +Q�iBM;b �`2 ;2M2`�HHv i?BMM2` i?�M i?2 b�K2 +Q�iBM;b /2TQbBi2/ mbBM; *o.X
LQr�/�vb- i?`22 /Bz2`2Mi So. i2+?MQHQ;B2b �`2 mb2/ i?2 KQbi Q7i2MX h?2 }`bi
ivT2 Bb bTmii2`BM;- r?2`2 i?2 #�bB+ K2+?�MBbK Bb i?2 `2H2�b2 Q7 T�`iB+H2b #v i?2
�+iBQM Q7 �++2H2`�i2/ �` BQMbX h?2 b2+QM/ ivT2 Bb p�TQ` 2p�TQ`�iBQM- r?2`2 i?2
`2H2�b2 Q7 T�`iB+H2b Q++m`b /m2 iQ i?2 �+iBQM Q7 � HQr@pQHi�;2 �`+- H�b2`- 2H2+i`QM
#2�K Q` BM/m+iBQMX h?2 `2H2�b2/ T�`iB+H2b �`2 BQMBx2/ �M/ `2�+i rBi? i?2 +?�K#2`Ƕb
�iKQbT?2`2 7Q`K2/ #v BM2`i �M/ `2�+iBp2 ;�bX h?2 i?B`/ K2i?Q/ Bb BQM TH�iBM;-
r?B+? miBHBx2b +QM+m``2Mi Q` T2`BQ/B+ #QK#�`/K2Mi Q7 i?2 bm#bi`�i2Ƕb bm`7�+2 �M/
/2TQbBi �iQKb Q7 K�i2`B�H mbBM; �iQKB+@bBx2/ 2M2`;2iB+ T�`iB+H2bX h?2 So. K2i?Q/
Bb i?2 KQbi 2+QHQ;B+�H K2i?Q/ Q7 H�v2` /2TQbBiBQM- �b MQ iQtB+ bm#bi�M+2b �`2 mb2/
Q` `2H2�b2/ /m`BM; i?2 /2TQbBiBQM T`Q+2bbX h?2 �/p�Mi�;2 Bb i?2 �#BHBiv iQ +Q�i
2p2M b?�`T 2/;2bX >Qr2p2`- i?2 /Bb�/p�Mi�;2 Q7 �HH So. K2i?Q/b Bb i?2 M22/ 7Q`
� `2H�iBp2Hv +QKTH2t p�+mmK bvbi2K �M/ i?2 �#BHBiv iQ +Q�i QMHv i?2 bm`7�+2b HvBM; BM
HBM2@Q7@bB;?iX h?2`27Q`2- Bi Bb M2+2bb�`v iQ KQp2 i?2 +Q�i2/ Q#D2+i /m`BM; /2TQbBiBQM
BM Q`/2` iQ ;m�`�Mi22 � +QKT�+i +Q�iBM; (e)(3)(N)X

Ç 1H2+i`Q@TH�iBM; Bb �HbQ `272``2/ iQ �b 2H2+i`Q/2TQbBiBQMX .m`BM; i?2 T`Q+2bb- � +Q�i@
BM; K�i2`B�H Bb /2TQbBi2/ QMiQ i?2 bm`7�+2 Q7 i?2 bm#bi`�i2 mbBM; �M 2H2+i`B+ +m``2MiX
1H2+i`Q@TH�iBM; Bb T`BK�`BHv mb2/ iQ +?�M;2 i?2 T?vbB+�H T`QT2`iB2b bm+? �b +Q``QbBQM
Q` r2�` `2bBbi�M+2X Ai Bb Q7i2M mb2/ QMHv 7Q` �2bi?2iB+ `2�bQMb- r?2M � i?BM H�v2` Q7
K2i�H Bb �TTHB2/ iQ � +?2�T K�i2`B�H iQ K�F2 Bi HQQF KQ`2 p�Hm�#H2X :2M2`�HHv- 7Qm`
T`BK�`v +QKTQM2Mib �`2 M22/2/ iQ +�``v Qmi i?2 T`Q+2bb @ �MQ/2 UTQbBiBp2Hv +?�`;2/
2H2+i`Q/2 7Q`KBM; i?2 TH�iBM;V- +�i?Q/2 UM2;�iBp2Hv +?�`;2/ 2H2+i`Q/2 i?�i Bb TH�i2/

Rd



kXk h>1_J�G aS_�u h1*>LPGP:u

@ i?2 bm#bi`�i2V- bQHmiBQM U2H2+i`QHviB+ bQHmiBQM r?2`2 i?2 `2�+iBQM i�F2b TH�+2c mbm@
�HHv +QMi�BMb QM2 Q` KQ`2 K2i�H b�HibV- TQr2` bQm`+2 U2H2+i`B+ +m``2Mi Bb �//2/ iQ
i?2 +B`+mBi iQ BMBiB�i2 i?2 `2�+iBQMVX PM+2 i?2 2H2+i`Q/2b �`2 BM i?2 2H2+i`QHvi2 �M/
�`2 +QMM2+i2/- � /B`2+i +m``2Mi +�M ~Qr #2ir22M i?2K iQr�`/b i?2 �MQ/2X h?Bb
+�mb2b i?2 �MQ/2 iQ QtB/Bx2- r?B+? #2;BMb iQ /BbbQHp2 BMiQ TQbBiBp2 BQMbX h?2b2 TQbB@
iBp2 BQMb �`2 i?2M +�``B2/ #v i?2 +m``2Mi iQ i?2 M2;�iBp2Hv +?�`;2/ bm`7�+2 Q7 i?2
+�i?Q/2- r?2`2 i?2v 7Q`K � +Q�iBM;X 1H2+i`Q@TH�iBM; Q++m`b mbm�HHv rBi? K2i�Hb Q`
i?2B` �HHQvb T`QpB/BM; �//BiBQM�H p�Hm2 iQ i?2 bm#bi`�i2X �KQM; i?2 KQbi 7`2[m2MiHv
2H2+i`Q/2TQbBi2/ K2i�Hb �`2 *m- wM- aM- LB- �m- �; Q` S/ (Ry)X

kXk h?2`K�H bT`�v i2+?MQHQ;v
h?2 }`bi K2MiBQM Q7 i?2`K�H bT`�v +Q�iBM; Q7 +QKTQM2Mib +QK2b 7`QK i?2 2�`Hv 3yb Q7
i?2 RNi? +2Mim`v 7`QK P2`HBFQM UT�`i Q7 wm`B+?VX h?2 B/2� Bib2H7 r�b bm#b2[m2MiHv 2pQHp2/
�i i?2 #2;BMMBM; Q7 i?2 M2ti +2Mim`v #v i?2 arBbb 2M;BM22` J�t lH`B+? a+?QQTX AM RNyN
?2 BMi`Q/m+2/ i?2 }`bi +QKK2`+B�HHv mb�#H2 /2pB+2 7Q` �TTHvBM; K2i�H +Q�iBM;bX AM i?2
7QHHQrBM; v2�`b- ?2 /2p2HQT2/ i?2 i2+?MQHQ;v Q7 ~�K2 bT`�vBM;- `2;Bbi2`2/ b2p2`�H T�i2Mib
�M/ +QMiBMm2/ iQ `2b2�`+?- �KQM; Qi?2` i?BM;b- +Q�iBM;b /2TQbBi2/ #v � TH�bK� bi`2�K (RR)X

AM i?2 RN3yb- i?2 b2+QM/ #QQK BM i?2 /2p2HQTK2Mi Q7 i?2`K�H bT`�vBM; +�K2 �b Qi?2`-
KQ`2 �/p�M+2/ i2+?MQHQ;B2b b�r i?2 HB;?i Q7 /�v- bm+? �b p�+mmK TH�bK� bT`�vBM; UoSaV-
HQr T`2bbm`2 TH�bK� bT`�vBM; UGSSaV �M/ ?B;?@p2HQ+Biv Qtv;2M 7m2H bT`�vBM; U>oP6V (Rk)X

6B;m`2 kXj, a+?2K2 Q7 � i?2`K�H bT`�v +Q�iBM; T`Q+2bb �M/ ivTB+�H +Q�iBM; KB+`Qbi`m+im`2
(8)(Rj)

R3



k GAh1_�hl_1 _1oA1q

h?2 +Q`2 �M/ i?2 2bb2M+2 Q7 i?2`K�H bT`�v /2TQbBiBQM Bb K2HiBM; Q7 i?2 +Q�iBM; K�i2@
`B�H- � bm#b2[m2Mi i`�MbTQ`i Q7 i?2 KQHi2M T�`iB+H2b- �M/ i?2B` �/?2bBQM iQ i?2 bm`7�+2 Q7
� bm#bi`�i2 BM Q`/2` iQ 7Q`K i?2 +Q�iBM; mTQM i?2B` bQHB/B}+�iBQM U6B;X kXjVX AM/BpB/m�H
i?2`K�H bT`�v i2+?MQHQ;B2b mb2 /Bz2`2Mi ?2�i bQm`+2b- 2Bi?2` �M 2H2+i`B+ 2M2`;v Q` � ~�K2X
h?2 +Q�iBM; K�i2`B�H +�M #2 BMi`Q/m+2/ BM i?2 7Q`K Q7 `Q/- rB`2- TQr/2`- Q` bmbT2MbBQMX
AM KQ`2 /2i�BH- /m2 iQ ?2�i BMTmi- i?2 b2KB@KQHi2M Q` KQHi2M T�`iB+H2b U/`QTH2ib- BM 7�+iV
Q7 +Q�iBM; K�i2`B�H #2;BM iQ 7Q`K- �M/ �`2 bm#b2[m2MiHv i`�MbTQ`i2/ iQ i?2 bm#bi`�i2 �i
?B;? bT22/bX h?Bb +�mb2b i?2 T�`iB+H2b iQ /27Q`K mTQM BKT�+i �M/ +`2�i2 T�M+�F2@b?�T2
7Q`K�iBQMb QM i?2 bm#bi`�i2 +�HH2/ bTH�ibX >2�i 7`QK i?2 ?Qi T�`iB+H2b Bb i`�Mb72``2/ iQ i?2
+QQH2` #�b2 K�i2`B�HX �b i?2 T�`iB+H2b bQHB/B7v- i?2v #QM/ iQ i?2 `Qm;?2M2/ #�b2 K�i2`B�HX
�/?2bBQM Q7 i?2 +Q�iBM; Bb i?2`27Q`2 KQbiHv #�b2/ QM K2+?�MB+�H #QM/BM; (8)(R9)X

h?2`K�H bT`�v T`Q+2bb2b `2�+? QM2 Q7 i?2 ?B;?2bi i2KT2`�im`2b �KQM; Qi?2` +Q�iBM;
i2+?MQHQ;B2bX h?2`27Q`2- Bi Bb M2+2bb�`v iQ +?QQb2 bmBi�#H2 bm#bi`�i2 K�i2`B�Hb i?�i +�M
rBi?bi�M/ bm+? i2KT2`�im`2 2ti`2K2b- �M/ iQ 2Mbm`2 i?2 T`QT2` +QQHBM;X "H�biBM; T`Q@
+2/m`2b iQ `Qm;?2M i?2 bm`7�+2 U;2M2`�HHv K�i2`B�Hb ?�pBM; � bm`7�+2 ?�`/M2bb Q7 �#Qmi
88 >_* Q` HQr2`V Bb �HbQ �M BMi2;`�H T�`i Q7 i?2`K�H bT`�v T`Q+2bb2bX h?Bb �+iBp�i2b i?2
bm`7�+2 #v BM+`2�bBM; i?2 7`22 bm`7�+2 2M2`;v �M/ �HbQ BM+`2�b2b i?2 iQi�H bm`7�+2 �`2� 7Q`
#QM/BM; Q7 i?2 bT`�v2/ T�`iB+H2bX aT2+B�H T`Q+2bbBM; i2+?MB[m2b �`2 `2[mB`2/ iQ T`2T�`2
bm#bi`�i2b rBi? ?B;?2` ?�`/M2bb2b (8)X

AM i2`Kb Q7 i?2 +Q�iBM; K�i2`B�H- �HKQbi �Mv K�i2`B�H i?�i /Q2b MQi /2+QKTQb2 r?BH2
#2BM; K2Hi2/ +�M #2 mb2/X h?Bb BM+Hm/2b � p�`B2iv Q7 K�i2`B�Hb- bm+? �b K2i�Hb- +2`�KB+b-
+2`K2ib �M/ 2p2M bQK2 TQHvK2`b @ i?Bb K2�Mb � M2�`Hv mMHBKBi2/ MmK#2` Q7 +QK#BM�@
iBQMb (8)X >Qr2p2`- Bi Bb M2+2bb�`v iQ �bbmK2 i?�i T?vbB+�H +?�`�+i2`BbiB+b- bm+? �b +Q2{@
+B2Mi Q7 2tT�MbBQM- /2MbBiv- ?2�i +QM/m+iBpBiv �M/ K2HiBM; TQBMi- Q` �//BiBQM�H �ii`B#mi2b-
bm+? �b T�`iB+H2 b?�T2- T�`iB+H2 bBx2 /Bbi`B#miBQM �M/ K�Mm7�+im`BM; T`Q+2bb Q7 +Q�iBM;
K�i2`B�H rBHH BM~m2M+2 i?2 +Q�iBM;Ƕb T`QT2`iB2b �M/ T2`7Q`K�M+2X(R8)(Re)(Rd)X

h?2 �/p�Mi�;2 Q7 i?2`K�H bT`�v i2+?MQHQ;v Bb mM/Qm#i2/Hv i?2 �#BHBiv iQ �TTHv +Q�iBM;b
7`QK K�i2`B�Hb rBi? � ?B;? K2HiBM; TQBMi- bm+? �b imM;bi2M Q` i2+?MB+�H +2`�KB+bX *QK@
T�`2/ iQ Qi?2` i2+?MQHQ;B2b- Bi �HbQ ?�b i?2 rB/2bi QT2`�iBM; i2KT2`�im`2 `�M;2 �M/ +Q�i@
BM;Ƕb i?B+FM2bb2bX Ai Bb i?mb TQbbB#H2 iQ �TTHv H�v2`b rBi? � i?B+FM2bb BM i?2 Q`/2` Q7 i2Mb
Q7 ᅷK mT iQ b2p2`�H KKX h?2 2pB/2Mi /Bb�/p�Mi�;2 Bb i?2 TQbbB#BHBiv iQ +Q�i QMHv i?2
pBbB#H2 bm`7�+2b Q7 i?2 +QKTQM2Mib (8)X

kXkXR a2H2+i2/ i?2`K�H bT`�v i2+?MQHQ;B2b
h?2`K�H bT`�v K2i?Q/b �`2 +QMbi�MiHv 2pQHpBM; /2T2M/BM; QM K�`F2i /2p2HQTK2Mib �M/
T`2bbm`2b +�mb2/ #v T`B+2 +QKT2iBiBp2M2bb- `2;mH�iBQMb QM T`Q/m+ib �M/ K�i2`B�Hb- Q` `2@
[mB`2K2Mib 7Q` 2MpB`QMK2Mi�H T`Qi2+iBQM- ?2�Hi? �M/ b�72iv (R3)X

AM T`BM+BTH2- i?2 BM/BpB/m�H T`Q+2bb2b Ub2H2+i2/ QM2b �`2 +QKT�`2/ BM h�#H2 RV /Bz2`
7`QK 2�+? Qi?2` #v i?2 i2KT2`�im`2b `2�+?2/ /m`BM; i?2 T`Q+2bb- r?B+? �HHQrb iQ �TTHv
/Bz2`2Mi K�i2`B�Hb mM/2` /Bz2`2Mi +QM/BiBQMbX h?2v �HbQ p�`v BM i?2 BM@~B;?i bT22/b Q7 i?2
/2TQbBi2/ T�`iB+H2bX 1�+? i2+?MQHQ;v Bb i?mb +?�`�+i2`Bx2/ #v � bQm`+2 Q7 i?2`K�H 2M2`;v-
i?2 �+?B2p2/ FBM2iB+ 2M2`;v �M/ i?2 `�M;2 Q7 /2TQbBi2/ K�i2`B�Hb (R3)X

h?2`K�H bT`�v i2+?MQHQ;B2b �`2 /BpB/2/ �++Q`/BM; iQ bQm`+2 Q7 i?2 i?2`K�H 2M2`;v BMiQ
~�K2- FBM2iB+ �M/ 2H2+i`B+�HX 6H�K2 K2i?Q/b BM+Hm/2 /2iQM�iBQM bT`�v U.@:mMV- ~�K2
bT`�v- ?B;?@p2HQ+Biv Qtv@7m2H bT`�v U>oP6V Q` ?B;? p2HQ+Biv �B` 7m2H bT`�v U>o�6VX h?2

RN
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i2+?MQHQ;v mbBM; � FBM2iB+ K2i?Q/ Bb +QH/ bT`�v �M/ i?2 2H2+i`B+ QM2b BM+Hm/2- 7Q` 2t�KTH2-
rB`2 �`+ bT`�v Q` TH�bK� bT`�v (R3)X

h�#H2 R, *QKT�`BbQM Q7 b2H2+i2/ i?2`K�H bT`�v T`Q+2bb2b (RN)

�ii`B#mi2 6H�K2
bT`�v >oP6 qB`2

�`+ qaS@> _6@A*S
SQr2` BMTmi (Fq) ky R8y@jyy k@8 3y@kyy 9y@kyy
C2i i2KT2`�im`2 (E) j8yy 88yy =8yyy =k8yyy =Ryyyy
S�`iB+H2 i2KT2`�im`2 (ê*) k8yy jjyy =j3yy =j3yy =j3yy
S�`iB+H2 p2HQ+Biv (Kfb) 8y@Ryy kyy@Ryyy 8y@Ryy 8y@R8y ky@8y
622/`�i2 (;fKBM) jy@8y R8@8y R8y@kyyy =kyyy ky@8y
hvTB+�H i?B+FM2bb (KK) yXk@Ry yXR@yXj yXk@Ry yXk@Ry yXy8@R
.2MbBiv (W) 38@Ny =N8 3y@N8 38@N8 N8@NN
P++m``2M+2
Q7 QtB/2b ?B;? KQ/2`�i2

iQ ?B;?
KQ/2`�i2
iQ ?B;?

KQ/2`�i2
iQ ?B;? MQM2

6H�K2 bT`�v Ub?QrM BM 6B;X kX9V Bb T`Q#�#Hv i?2 QH/2bi i?2`K�H bT`�vBM; T`Q+2bbX h?2
+Q�iBM; K�i2`B�H +�M #2 72/ BM � 7Q`K Q7 TQr/2`- rB`2 Q` `Q/X 6H�K2 bT`�v i2+?MQHQ;v mb2b
� `2�+iBQM Q7 +QK#mbiB#H2 ;�b Umbm�HHv �+2ivH2M2- T`QT�M2- ?v/`Q;2M Q` K2i?vH�+2ivH2M2@
T`QT�/B2M2 T`QT�M2 UJ�SSV ;�bV �M/ Qtv;2M iQ K2Hi i?2 +Q�iBM; K�i2`B�H #v i?2 T`Q@
/m+2/ ~�K2 �M/ +�``v Bi iQ i?2 bm`7�+2 Q7 i?2 bm#bi`�i2X h?2 BM@~B;?i bT22/b Q7 T�`iB+H2b
�`2 MQi p2`v ?B;? Umbm�HHv IRyy KfbV �M/ i?2 #QM/ bi`2M;i? Q7 i?2 +Q�iBM;b Bb ;2M2`�HHv
�HbQ HQr2` i?�M 7Q` i?2 ?B;?2` bT22/ T`Q+2bb2bX h?2 K�BM �/p�Mi�;2 Bb HQr +�TBi�H BMp2bi@
K2Mi- ?B;? /2TQbBiBQM `�i2b �M/ 2�b2 Q7 mb2 U+QKTQM2Mib �`2 Q7i2M bT`�v2/ K�Mm�HHvVX
h?2 /Bb�/p�Mi�;2 Bb i?2 ?B;?2` TQ`QbBiv �M/ bB;MB}+�Mi ?2�iBM; Q7 i?2 bm#bi`�i2X AM rB`2
~�K2 bT`�vBM;- i?2 K�BM /Bz2`2M+2 Bb BM i?2 K2HiBM; Q7 � rB`2 `�i?2` i?�M TQr/2` #v i?2
~�K2 �M/ i?2 bm#b2[m2Mi �iQKBx�iBQM Q7 i?2 KQHi2M K�i2`B�H #v i?2 ;�b bi`2�K (8)(ky)(kR)X

6B;m`2 kX9, a+?2K2 Q7 UTQr/2`V ~�K2 bT`�v i2+?MQHQ;v (8)

ky



k GAh1_�hl_1 _1oA1q

>B;?@p2HQ+Biv Qtv;2M 7m2H bT`�v U>oP6V Bb- BM T`BM+BTH2- � ?B;?@bT22/ ~�K2
bT`�v U6B;X kX8V i?�i mb2b ?B;?@T`2bbm`2- Qtv@7m2H +QK#mbiBQM U+QK#BM�iBQM Q7 Qtv;2M
rBi? ?v/`Q;2M- T`QT�M2- T`QTvH2M2 Q` 2p2M F2`Qb2M2VX h?2 +QK#mbiBQM i�F2b TH�+2 BM
� ?B;?@T`2bbm`2 +?�K#2` �M/ i?2 ;�b2b 2tBi i?`Qm;? � bK�HH@/B�K2i2` MQxxH2X h?2`2#v-
� bmT2`bQMB+ ;�b bi`2�K rBi? � p2`v ?B;? p2HQ+Biv Q7 2Mi`�BM2/ T�`iB+H2b Bb ;2M2`�i2/X h?2
`2bmHi �`2 +Q�iBM;b rBi? ?B;?2` /2MbBiv �M/ +Q?2bBp2M2bb i?�M 7`QK +QKKQM ~�K2 bT`�vb-
#mi �i � ?B;?2` T`Q+2bb +Qbib (kR)X h?2 �+?B2p�#H2 T�`iB+H2 i2KT2`�im`2b �`2 #2ir22M
k8yy ê* �M/ jkyy ê*X h?2 +Q�iBM; K�i2`B�H BM � TQr/2` 7Q`K Bb BMD2+i2/ BMiQ i?2 bi`2�K-
?2�i2/ �M/ �++2H2`�i2/ iQr�`/b i?2 bm#bi`�i2X h?2 T�`iB+H2b #QM/ iB;?iHv �M/ T`Q/m+2
� /2Mb2 H�v2` rBi? p2`v ;QQ/ �/?2bBp2 �M/ +Q?2bBp2 T`QT2`iB2b (kk)X

.2Mb2 +Q�iBM;b rBi? HQr �KQmMi Q7 /2;`�/�iBQM- QtB/�iBQM �M/ T?�b2 i`�Mb7Q`K�iBQM
/m2 iQ `2H�iBp2Hv HQr i2KT2`�im`2 Q7 ~�K2 �`2 i?2 K�BM �/p�Mi�;2 Q7 i?2 i2+?MQHQ;v (kk)X
_2+2MiHv- +QH/ bT`�v i2+?MQHQ;v- r?B+? Bb � FBM/ Q7 bm++2bbQ` iQ >oP6- ?�b 7QmM/ Bib
�TTHB+�iBQMbX h?2 FBM2iB+ 2M2`;v Bb BM+`2�b2/ r?BH2 i?2 i?2`K�H 2M2`;v Bb HQr2`2/X qBi?
+QH/ bT`�v- Bi Bb TQbbB#H2 iQ 2p2Mim�HHv bT`�v QtB/2@7`22 +Q�iBM;b (kj)X

6B;m`2 kX8, a+?2K2 Q7 >oP6 i2+?MQHQ;v (8)

1H2+i`B+ �`+ bT`�v UbQK2iBK2b `272``2/ iQ �b rB`2 �`+ bT`�vV Bb � T`Q+2bb r?2`2
irQ +QMbmK�#H2 rB`2 2H2+i`Q/2b �`2 +QMiBMmQmbHv 72/ BMiQ i?2 ;mM �M/ �M 2H2+i`B+ �`+ Bb
+`2�i2/ #2ir22M i?2K- r?B+? K2Hib i?2B` 2M/bX h?2 KQHi2M K�i2`B�H 7`QK i?2 2H2+i`Q/2b
Bb �iQKBx2/ �M/ 2Mi`�BM2/ #v � ;�b UKQbi Q7i2M �B`V bi`2�K ~QrBM; iQr�`/b i?2 bm#bi`�i2-
r?2`2 Bi bQHB/B}2b BM � 7Q`K Q7 � /2Mb2 +Q�iBM;X h?Bb T`Q+2bb U�b b?QrM BM 6B;X kXeV ?�b
� ?B;? 2M2`;v 2{+B2M+v @ KQbi Q7 i?2 BMTmi 2M2`;v Bb mb2/ /B`2+iHv iQ K2Hi i?2 K�i2`B�H
Ui?2 2H2+i`Q/2bV r?BH2 F22TBM; i?2 bm#bi`�i2 i2KT2`�im`2 HQr #2+�mb2 i?2`2 Bb MQ ?Qi D2i
Q7 ;�bX h?mb /�K�;2- K2i�HHm`;B+�H +?�M;2b �M/ /BbiQ`iBQM Q7 i?2 bm#bi`�i2 K�i2`B�H +�M
#2 2z2+iBp2Hv �pQB/2/X 1H2+i`B+ �`+ bT`�v2/ +Q�iBM;b �`2 /2Mb2` �M/ bi`QM;2` i?�M ~�K2
bT`�v2/ +Q�iBM;bX GQr `mMMBM; +Qbib- �b r2HH �b ?B;? bT`�v `�i2b �M/ 2{+B2M+v K�F2 Bi
T`Q}i�#H2 7Q` bT`�vBM; H�`;2 �`2�b �M/ ?B;? T`Q/m+iBQM `�i2bX h?2 /Bb�/p�Mi�;2 Q7 i?2
T`Q+2bb Bb i?2 HBKBi�iBQM Q7 bT`�vBM; Q7 2H2+i`B+�HHv +QM/m+iBp2 K�i2`B�Hb QMHvX �HbQ- B7
bm#bi`�i2 T`2?2�iBM; Bb M22/2/- � b2T�`�i2 ?2�iBM; bQm`+2 Bb `2[mB`2/ (ky)(kR)(k9)X

kR



kXk h>1_J�G aS_�u h1*>LPGP:u

6B;m`2 kXe, a+?2K2 Q7 2H2+i`B+ �`+ bT`�v i2+?MQHQ;v (8)

SH�bK� bT`�v mb2b � TH�bK� bi`2�K �b � bQm`+2 Q7 i?2`K�H 2M2`;v iQ K2Hi �M/
i`�MbTQ`i i?2 +Q�iBM; K�i2`B�H iQr�`/b i?2 bm#bi`�i2X :2M2`�HHv- � TH�bK� Bb �M 2H2+i`B+�HHv
+?�`;2/ ;�b +QKTQb2/ Q7 2H2+i`QMb- BQMb- M2mi`�H �iQKb �M/ KQH2+mH2bX Ai +�M �HbQ #2
/2}M2/ �b �M BQMBx2/- K�+`Qb+QTB+�HHv M2mi`�H ;�b BM r?B+? 7`22 2H2+i`QMb �M/ BQMb 2t?B#Bi
+QHH2+iBp2 #2?�pBQ`X "2+�mb2 i?2 T�`iB+H2b BM TH�bK� ?�p2 �M 2H2+i`B+�H +?�`;2- i?2 KQiBQM
�M/ #2?�pBQ` Q7 TH�bK� Bb �z2+i2/ #v 2H2+i`B+�H �M/ K�;M2iB+ }2H/bX h?Bb Bb i?2 K�BM
/Bz2`2M+2 #2ir22M ;�b �M/ TH�bK�X SH�bK� Bb KQbiHv +`2�i2/ r?2M 2ti`� 2M2`;v Bb �//2/
iQ � ;�bX >B;? i2KT2`�im`2b Q7i2M +�mb2 TH�bK� iQ 7Q`KX �HbQ ?B;? 2M2`;v T?QiQMb- 7`QK
;�KK� `�vb Q` s@`�vb Q` mHi`�pBQH2i `�/B�iBQM- +�M +`2�i2 TH�bK�X h?2 KQbi BM/mbi`B�HHv
mb2/ TH�bK�@7Q`KBM; QTiBQM Bb i?2 ?B;? pQHi�;2 2H2+i`B+Biv- r?2`2 #Qi? /B`2+i +m``2Mi U2X;X-
�Sa- qaS@>V �M/ �Hi2`M�iBM; +m``2Mi U2X;X- _6@A*S- KB+`Qr�p2 TH�bK�V +�M #2 mb2/X
h�#H2 k ;Bp2b � 7`2[m2M+v +H�bbB}+�iBQM 7Q` i?2 p�`BQmb ivT2b Q7 +QKKQM TH�bK� bQm`+2b
mb2/ BM +Q�iBM;b /2TQbBiBQM (k8)(ke)(kd)X

h�#H2 k, 6`2[m2M+v `�M;2 7Q` TH�bK� bQm`+2b (ke)

hvT2 6`2[m2M+v `�M;2 (J>x)
.*- HQr@7`2[m2M+v IR
_�/BQ@7`2[m2M+v R@8yy
JB+`Qr�p2 8yy@Ryyyy

q?�i /BbiBM;mBb?2b TH�bK� bT`�v 7`QK Qi?2` +Q�iBM; i2+?MQHQ;B2b �`2 Bib ?B;? /2TQbB@
iBQM `�i2b �M/ �#BHBiv iQ �TTHv � rB/2 `�M;2 Q7 K�i2`B�HbX aBM+2 i?2 i2KT2`�im`2b BM i?2
TH�bK� bi`2�K �`2 MQ`K�HHv BM i?2 `�M;2 Q7 RyyyyĜR8yyy ê*- Bi Bb i?mb TQbbB#H2 iQ /2TQbBi
2p2M `27`�+iQ`v K�i2`B�Hb bm+? �b +2`�KB+b Q` imM;bi2MX h?2 +Q�iBM; K�i2`B�H +�M #2 BM@
i`Q/m+2/ BMiQ TH�bK� bi`2�K BM i?2 7Q`K Q7 TQr/2`- rB`2- Q` `Q/X JQHi2M T�`iB+H2b Q7 i?2
+Q�iBM; K�i2`B�H �`2 i?2M 2Mi`�BM2/ iQ bm#bi`�i2Ƕb bm`7�+2 r?2`2 i?2v bQHB/B7v �M/ 7Q`K
i?2 ivTB+�H bTH�i bi`m+im`2X AM �B` TH�bK� bT`�vBM; U�Sa- T`BM+BTH2 b?QrM BM 6B;X kXdV-
i?2 bTH�ib ?�p2 � i?B+FM2bb Q7 72r KB+`QK2i2`b �M/ � /B�K2i2` `�M;BM; 7`QK Ry@Ryy ᅷԜX
lbm�HHv- i?2 KBMBKmK i?B+FM2bb iQ 7Q`K � +QMbBbi2Mi +Q�iBM; Bb �#Qmi 8y ᅷԜ (ke)(kd)(k3)X

kk
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6B;m`2 kXd, a+?2K2 Q7 �iKQbT?2`B+ TH�bK� bT`�v i2+?MQHQ;v (8)

h?2 /Bb�/p�Mi�;2 Q7 i?Bb ?B;?@i2KT2`�im`2 T`Q+2bb Bb i?�i � H�`;2 �KQmMi Q7 QtB/2
BM+HmbBQMb �`2 mbm�HHv 7Q`K2/ /m`BM; i?2 /2TQbBiBQMX h?2`27Q`2- TH�bK� bT`�vBM; mM/2`
`2/m+2/ T`2bbm`2 U2X;X- p�+mmK TH�bK� bT`�vV ?�b #22M /2p2HQT2/ iQ Q#i�BM +Q�iBM;b rBi?@
Qmi i?Qb2 /272+ib (kR)(kN)X AM 7�+i- TH�bK� bT`�v i2+?MQHQ;B2b +�M #2 +H�bbB}2/ �++Q`/BM;
iQ i?2 2MpB`QMK2Mi r?2`2 i?2 T`Q+2bb Bb T2`7Q`K2/X h?2b2 BM+Hm/2 (jy),

Ç �iKQbT?2`B+ TH�bK� bT`�v U�SaV Q` ?v#`B/ r�i2`@bi�#BHBx2/ TH�bK� bT`�v UqaS@>V
@ �B` �iKQbT?2`2

Ç o�+mmK TH�bK� bT`�v UoSaV Q` HQr T`2bbm`2 TH�bK� bT`�v UGSSaV @ bT`�vBM; Bb
`2�HBx2/ BM � T`Qi2+iBp2 +?�K#2` �i HQr T`2bbm`2 Q` BM p�+mmK

Ç *QMi`QHH2/ �iKQbT?2`2 TH�bK� bT`�v U*�SaV Q` AM2`i SH�bK� aT`�v UASaV @ +?�K#2`
+QMi�BMb BM2`i ;�b- mbm�HHv �`- >2 Q` Lk

_�/BQ 7`2[m2M+v BM/m+iBp2Hv@+QmTH2/ TH�bK� U_6@A*SV i2+?MQHQ;v Bb � bT2+B�H ivT2
Q7 TH�bK� bT`�v `2�HBx2/ BM p�+mmK Q` BM i?2 BM2`i �iKQbT?2`2X aBM+2 i?Bb i2+?MQHQ;v
r�b mb2/ iQ /2TQbBi #BQ+2`�KB+ +Q�iBM;b BM i?2 2tT2`BK2Mi�H T�`i Q7 i?Bb i?2bBb- Bi rBHH #2
/Bb+mbb2/ BM KQ`2 /2i�BH BM Bib QrM b2+iBQM kXjX

kXj _�/BQ 7`2[m2M+v BM/m+iBp2Hv@+QmTH2/ TH�bK�
h?Bb i2+?MQHQ;v #2HQM;b iQ i?2 ;`QmT Q7 TH�bK� bT`�v T`Q+2bb2b mbBM; �Hi2`M�iBM; +m``2Mi
iQ +`2�i2 i?2 TH�bK�X 1H2+i`B+ +m``2Mi bQm`+2b �`2 Q7i2M /`Bp2M �i 7`2[m2M+B2b BM i?2 `�M;2
Q7 R@kyy J>x- BX2X- rBi?BM i?2 `�/BQ 7`2[m2M+v U_6V /QK�BMX AM T�`iB+mH�`- RjX8e J>x
�M/ Bib ?�`KQMB+b �`2 TQTmH�` +?QB+2b �b i?2v �`2 b2i �bB/2 7Q` BM/mbi`B�H- b+B2MiB}+ �M/
K2/B+�H �TTHB+�iBQMb UAaJ #�M/V (ke)X

:2M2`�HHv- i?2 TH�bK� iQ`+? Q7 _6@A*S Bb � im#2 i?�i Bb TH�+2/ BMbB/2 �M BM/m+iBQM
+QBHX h?Bb im#2 Bb QT2M QM QM2 bB/2 �M/ i?2 TH�bK� Bb K�BMi�BM2/ #v i?2 T�bb�;2 Q7
;�b2bX h?2 7mM+iBQM Q7 i?2 +2`�KB+ im#2 Bb iQ BbQH�i2 i?2 TH�bK� 7`QK i?2 BM/m+iBQM +QBH

kj



kXj _�.AP 6_1Zl1L*u AL.l*hAo1Gu@*PlSG1. SG�aJ�

�M/ iQ /B`2+i i?2 ~Qr Q7 i?2 TH�bK� ;�bX h?2 BM/m+iBQM +QBH Bb BMi2`M�HHv +QQH2/ rBi?
r�i2`X h?2 bQm`+2 Q7 ?B;? 7`2[m2M+v +m``2Mi ~QrBM; i?`Qm;? i?2 +QBH Bb � `�/BQ 7`2[m2M+v
;2M2`�iQ`X h?2 ?B;?@7`2[m2M+v +m``2Mi ;2M2`�i2b �M Qb+BHH�iBM; 2H2+i`QK�;M2iB+ }2H/ rBi?
�M BMi2MbBiv p2+iQ` T�`�HH2H iQ i?2 �tBb Q7 i?2 TH�bK� iQ`+?X 6`22 2H2+i`QMb �`2 7Q`K2/ BM
i?2 Qmi~QrBM; ;�b �7i2` i?2 B;MBiBQMX Ai Bb M2+2bb�`v iQ bmTTHv 2M2`;v +QMbi�MiHv iQ i?2
7`22 2H2+i`QMb iQ K�BMi�BM i?2 TH�bK� /Bb+?�`;2X h?2 2H2+i`QMb �+[mB`2 bm{+B2Mi FBM2iB+
2M2`;v #v �++2H2`�iBQM rBi? 2H2+i`QK�;M2iB+ }2H/ �M/ +�mb2 �p�H�M+?2 BQMBx�iBQM Q7 i?2
;�b- +`2�iBM; � /Bb+?�`;2X h?2 TH�bK� /Bb+?�`;2 `2�+?2b i2KT2`�im`2b 7`QK 8yyy E iQ
Ry yyy E- �M/ i?mb i?2 TH�bK� Bb �#H2 iQ BQMBx2 KQbi 2H2K2MibX Ai Bb M2+2bb�`v 7Q` i?2
2ti2`M�H TH�bK� ;�b iQ `2�+? �i H2�bi � +2`i�BM +`BiB+�H ~Qr `�i2 �i � ;Bp2M TQr2` BMTmi iQ
i?2 TH�bK� iQ 2Mbm`2 i?2 bi�#BHBiv Q7 i?2 /Bb+?�`;2X h?2 b+?2K2 Q7 _6@A*S i2+?MQHQ;v Bb
b?QrM BM i?2 6B;X kX3 (ke)(jR)X

6B;m`2 kX3, a+?2K2 Q7 `�/BQ 7`2[m2M+v BM/m+iBp2Hv@+QmTH2/ TH�bK� i2+?MQHQ;v (jk)

JQMQ�iQKB+ ;�b2b �`2 KQbi bmBi�#H2 iQ mb2 7Q` TH�bK� ;2M2`�iBQM �b i?2v T`Q/m+2
bBKTH2 bT2+i`�- /Q MQi 7Q`K bi�#H2 +QKTQmM/b- �M/ ?�p2 ?B;? BQMBx�iBQM 2M2`;v- i?2`2#v
�HHQrBM; 2{+B2Mi BQMBx�iBQMX h?2 KQbi +QKKQMHv mb2/ �`2 �` �M/ >2X AM i2`Kb Q7
BQMBx�iBQM 2M2`;v �M/ i?2`K�H +QM/m+iBpBiv- >2 Bb #2ii2` i?�M �`- ?Qr2p2`- r?2M >2 QMHv
Bb mb2/- Bi Bb /B{+mHi iQ BMBiB�i2 � /Bb+?�`;2X �HbQ- QT2`�iBM; +Qbib Q7 >2 �`2 ?B;?2`-
i?2`27Q`2 �` Bb mb2/ KQ`2 Q7i2MX AM �//BiBQM- i?2 bHB;?iHv rQ`b2 �` T`QT2`iB2b +�M #2
+QKT2Mb�i2/ #v i?2 �//BiBQM Q7 >k Q` Lk (jj)X

k9
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kXjXR _6@A*S �TTHB+�iBQMb
_�/BQ 7`2[m2M+v BM/m+iBp2Hv@+QmTH2/ TH�bK� ?�b K�Mv T`�+iB+�H �TTHB+�iBQMb- bm+? �b /2@
i2`KBM�iBQM Q7 +?2KB+�H +QKTQbBiBQMb UA*S@�1a �M/ A*S@JaV- 2i+?BM; UA*S@_A1V- TQr@
/2` bT?2`QB/Bx�iBQM Q` M�MQ�iQKBx�iBQM- Q` +Q�iBM; /2TQbBiBQMX �HH i?2b2 KQbi +QKKQM
mb2b Q7 _6@A*S rBHH #2 /2b+`B#2/ BM KQ`2 /2i�BH BM i?2 7QHHQrBM; i2tiX

A*S@�1a @ AM/m+iBp2Hv@+QmTH2/ TH�bK� @ �iQKB+ 2KBbbBQM bT2+i`QK2i`v- �HbQ `272``2/
iQ �b BM/m+iBp2Hv@+QmTH2/ TH�bK� QTiB+�H 2KBbbBQM bT2+i`QK2i`v UA*S@P1aV- Bb �M �M�HviB@
+�H K2i?Q/ mb2/ iQ /2i2`KBM2 i?2 +QMi2Mi Q7 +QM+2Mi`�iBQMb Q7 BM/BpB/m�H 2H2K2Mib BM
i?2 �M�Hvx2/ b�KTH2 �i H2p2Hb 7`QK R iQ Ry T�`iB+H2b T2` #BHHBQM UTT#VX h?2 T`BM+BTH2 Q7
i?Bb K2i?Q/ U6B;X kXNV HB2b BM � bTQMi�M2Qmb 2KBbbBQM Q7 T?QiQMb 7`QK 2t+Bi2/ �iQKb
�M/ BQMb mbBM; i?2 BM/m+iBp2Hv@+QmTH2/ TH�bK� �b i?2 2t+Bi�iBQM bQm`+2X �`;QM TH�bK�
QT2`�i2b �i �iKQbT?2`B+ T`2bbm`2 �M/ Bb F2Ti #v BM/m+iBp2 +QmTHBM; iQ � `�/BQ 7`2[m2M+v
bQ i?�i i?2 bi�M/�`/ 7`2[m2M+v Q7 QT2`�iBQM Bb kdXRd J>x Q`- H2bb +QKKQMHv- 9yXe3 J>xX
h?2 `2bmHiBM; TH�bK� `2�+?2b i2KT2`�im`2b Q7 �#Qmi Ry yyy EX h?2 b�KTH2- BM � HB[mB/-
bQHB/- Q` ;�b 7Q`K Bb i`�Mb72``2/ iQ i?2 TH�bK� r?B+? +`2�i2b 7`22 �iQKb rBi? 2H2+i`QMb
2t+Bi2/ iQ ?B;?2` 2M2`;v H2p2Hb #v i?2 2M2`;v Q7 i?2 TH�bK�X aBM+2 i?2 2t+Bi2/ bi�i2 Bb MQi
bi�#H2- Bi Bb BKK2/B�i2Hv /22t+Bi2/ iQ HQr2`- KQ`2 bi�#H2 2M2`;v bi�i2b- 2KBiiBM; T?QiQMb Q7
� /2}M2/ r�p2H2M;i?- /2i2`KBM2/ #v i?2 2M2`;v /Bz2`2M+2 #2ir22M i?2 H2p2HbX AM/BpB/m�H
r�p2H2M;i?b �`2 +?�`�+i2`BbiB+ Q7 ;Bp2M 2H2K2Mib �M/ i?2 iQi�H MmK#2` Q7 T?QiQMb Bb 2[m�H
iQ i?2 +QM+2Mi`�iBQM Q7 i?2 2H2K2Mib +QMi�BM2/ BM i?2 b�KTH2X AM T`�+iB+2- 7�pQ`�#H2
�M�HviB+�H `2bmHib �`2 Q#i�BM2/ 7Q` �TT`QtBK�i2Hv dy 2H2K2Mib- rBi? /2i2+iBQM HBKBib mbm�HHv
`2�+?BM; i?2 TT# H2p2H (j9)X

6B;m`2 kXN, a+?2K2 Q7 A*S@�1a /2pB+2 (j8)
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A*S@Ja @ AM/m+iBp2Hv@+QmTH2/ TH�bK� @ K�bb bT2+i`QK2i`v U6B;X kXRyV Bb �M �M�HviB+�H
K2i?Q/ +QK#BMBM; BM/m+iBp2Hv@+QmTH2/ TH�bK� �M/ K�bb bT2+i`QK2i`v iQ /2i2`KBM2 HQr
+QM+2Mi`�iBQMb UTT# 4 T�`ib T2` #BHHBQMV �M/ mHi`�@HQr +QM+2Mi`�iBQMb Q7 2H2K2Mib UTTi 4
T�`ib T2` i`BHHBQMVX �b rBi? QTiB+�H 2KBbbBQM bT2+i`QK2i`v- i?2 b�KTH2 Bb }`bi i`�Mb72``2/
iQ � bQHmiBQM- i?2M T�bb2/ i?`Qm;? � bi`2�K Q7 �`;QM BMiQ � TH�bK� iQ`+? �M/ BMD2+i2/
BMiQ i?2 TH�bK�X h?2 bQHp2Mi Bb BKK2/B�i2Hv 2p�TQ`�i2/ �M/ 7`22 �iQKb �`2 7Q`K2/ BM i?2
;�b2Qmb bi�i2X � H�`;2 ;`QmT Q7 2H2K2Mib ?�b � }`bi BQMBx�iBQM TQi2MiB�H HQr2` i?�M �`
�M/ 7Q`Kb TQbBiBp2Hv +?�`;2/ BQMb BM i?2 TH�bK�X 1H2K2Mib bm+? �b ~mQ`BM2 Q` MQ#H2 ;�b2b
+�MMQi #2 BQMBx2/ �M/ K2�bm`2/ BM i?Bb 2MpB`QMK2Mi (je)(jd)X

h?2 �/p�Mi�;2b Q7 A*S@Ja �`2 2ti`2K2Hv HQr HBKBib Q7 /2i2+iBQM UmT iQ i?`22 Q`/2`b
Q7 K�;MBim/2 HQr2` i?�M A*S@�1aV �p�BH�#H2 7Q` �HKQbi �HH 2H2K2Mib Q7 i?2 T2`BQ/B+ i�#H2-
BX2X- i?2 TQbbB#BHBiv iQ �M�Hvx2 �HKQbi �HH 2H2K2MibX 6m`i?2` �/p�Mi�;2b BM+Hm/2 i?2 �#BHBiv
iQ /2i2+i BbQiQT2 +QKTQbBiBQM Q7 2H2K2MibX h?2 /Bb�/p�Mi�;2b �M/ r2�FM2bb2b Q7 i?2
A*S@Ja /2i2+iBQM- QM i?2 Qi?2` ?�M/- �`2 i?2 Q++m``2M+2 Q7 bT2+i`�H �M/ MQM@bT2+i`�H
BMi2`72`2M+2b �M/ i?2 ?B;? +Qbib (je)(j3)X

h?2 A*S@Ja K2i?Q/ Bb mb2/ BM �HH �`2�b Q7 2H2K2Mi�H �M�HvbBb @ 7`QK r�i2` �M�Hv@
bBb- i?`Qm;? K2i�HHm`;v- ;2QHQ;v- Mm+H2�` BM/mbi`v- 2MpB`QMK2Mi�H b�KTH2b �M�HvbBb- iQ
#BQHQ;B+�H �TTHB+�iBQMb (j3)X

6B;m`2 kXRy, a+?2K2 Q7 A*S@Ja /2pB+2 (jN)

A*S@_A1 Bb � `2�+iBp2@BQM 2i+?BM; K2i?Q/ mbBM; BM/m+iBp2Hv@+QmTH2/ TH�bK�X SH�bK�
2i+?BM; Bb +QM/BiBQM2/ #v i?2 ;2M2`�iBQM Q7 i?2 BQMb �M/ /B`2+iBM; i?2K �i i?2 bm#bi`�i2X
PM+2 i?2 BQMb `2�+? i?2B` i�`;2i- i?2v +�M K2+?�MB+�HHv Q` +?2KB+�HHv `2KQp2 �iQKb
7`QK i?2 bm#bi`�i2X h?2 A*S@_A1- b?QrM BM 6B;X kXRR- +QMbBbib Q7 irQ ;2M2`�iQ`b @ A*S
;2M2`�iQ` �b �M 2M2`;v bQm`+2 �M/ +�T�+BiBp2Hv +QmTH2/ TH�bK� U**SV ;2M2`�iQ` TH�+2/
BM i�#H2 rBi? i?2 bm#bi`�i2X h?2 A*S T`Q/m+2b � K�;M2iB+ }2H/ r?B+? BM/m+2b �M 2H2+i`B+
}2H/ /B`2+iBM; i?2 TH�bK� bi`2�K iQr�`/b i?2 bm#bi`�i2X h?2 **S T`QpB/2b i?2 TH�i2 #B�b
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�M/ +�mb2b i?2 p2`iB+�H �HB;MK2Mi Q7 BQMb �M/ `�/B+�Hb BM i?2 TH�bK�X h?Bb 2ti2MbBQM Q7
_A1 i2+?MQHQ;v �HHQrb �HKQbi BM/2T2M/2Mi +QMi`QH Q7 2M2`;v- r?B+? H2�/b iQ BM/2T2M/2Mi
+QMi`QH Q7 i?2 MmK#2` Q7 BQMb `2�+?BM; i?2 bm#bi`�i2 +�mbBM; +?2KB+�H 2i+?BM; mbBM; A*S-
r?BH2 **S +QMi`QHb i?2 KQK2MimK Q7 i?2 BQMb `2�+?BM; i?2 bm#bi`�i2 iQ K2+?�MB+�HHv
2i+?X h?2 A*S@_A1 i2+?MQHQ;v +QKT�`2/ rBi? _A1 T`QpB/2b ?B;?2` 2i+?BM; `�i2- #2ii2`
mMB7Q`KBiv- ?B;?2` b2H2+iBpBiv �M/ �HbQ HQr2` +`vbi�H H�iiB+2 /�K�;2 (9y)(9R)(9k)(9j)X

6B;m`2 kXRR, a+?2K2 Q7 A*S@_A1 /2pB+2 (99)

SQr/2` bT?2`QB/Bx�iBQM �M/ M�MQ�iQKBx�iBQM +�M �HbQ #2 �+?B2p2/ mbBM; i?2
TH�bK� bT`�v T`Q+2bb2bX �KQM; i?2 p�`BQmb FBM/b Q7 TH�bK� i2+?MQHQ;B2b- _6@A*S ?�b
�/p�Mi�;2b Q7 H�`;2 pQHmK2- mHi`�@HQr +QMi�KBM�Mi H2p2Hb- ?B;? 2M2`;v H2p2Hb- �M/ M2;HB;B#H2
+?2KB+�H `2�+iBpBiv bBM+2 Bi Bb T`Q/m+2/ rBi?Qmi 2H2+i`Q/2b �M/ BM � T`Qi2+iBp2 �iKQbT?2`2
UmMHBF2 .* TH�bK�VX 6m`i?2`KQ`2- i?2 T�`iB+H2b `2�+iBQM Q++m`b /m2 iQ `2H�iBp2Hv HQM;
iBK2 bT2Mi BM TH�bK� bi`2�K �b � `2bmHi Q7 i?2 HQr TH�bK� p2HQ+Biv UI8y KfbV (98)X

AM i2`Kb Q7 bT?2`QB/Bx�iBQM UT`Q+2bb b?QrM BM 6B;X kXRkV- i?2 TQr/2` T�`iB+H2b BM
�M;mH�` 7Q`K �`2 +�``B2/ #v � ;�b bi`2�K �M/ 72/ �tB�HHv BMiQ i?2 TH�bK� iQ`+? xQM2X h?2
?B;? i2KT2`�im`2 BM i?2 TH�bK� iQ`+? xQM2 +�mb2 i?2 T�`iB+H2b iQ K2Hi �M/ 7Q`K HB[mB/
/`QTH2ib Q7 bT?2`B+�H b?�T2 mM/2` i?2 �+iBQM Q7 bm`7�+2 i2MbBQMX 6HvBM; Qmi 7`QK i?2 TH�bK�
iQ`+? xQM2- i?2 /`QTH2ib `�TB/Hv bQHB/B7vX 6BM�HHv- i?2 bT?2`B+�H b?�T2 TQr/2` T�`iB+H2b �`2
+QHH2+i2/ �i i?2 #QiiQK Q7 i?2 +QQH2/ +?�K#2` (9e)X

A7 M22/2/- i?2 BMD2+i2/ T�`iB+H2b K�v #2 2tTQb2/ iQ MQi QMHv bT?2`QB/Bx�iBQM #v K2HiBM;-
#mi �HbQ iQ bBx2 `2/m+iBQM #v T�`iB�H 2p�TQ`�iBQMX h?2 bBx2 `2/m+iBQM Bb bi`QM;Hv /2T2M/2Mi
QM i?2 BMBiB�H bBx2b Q7 i?2 BMD2+i2/ T�`iB+H2b (9d)X
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6B;m`2 kXRk, .2b+`BTiBQM Q7 TQr/2` bT?2`QB/Bx�iBQM T`Q+2bb (9d)

SQr/2` M�MQ�iQKBx�iBQM T`Q+22/b bHB;?iHv /Bz2`2MiHvX h?2 T`BM+BTH2 Bb iQ BMD2+i i?2
K�i2`B�H BMiQ � TH�bK� iQ`+? xQM2- r?2`2 i?Bb K�i2`B�H Bb K2Hi2/X am#b2[m2MiHv- i?2 KQHi2M
T�`iB+H2b �`2 2Mi`�BM2/ #v � ;�b bi`2�K BMiQ � +?�K#2`- r?2`2 i?2v `Qi�i2 �M/ ;`�/m�HHv
+QQH /QrMX .m`BM; i?2 `Qi�iBQM- /`QTH2ib �`2 /BbT2`b2/ �M/ 7Q`K p2`v bK�HH /`QTH2ib �M/
;`�/m�HHv +QQH /QrM BM i?2 +?�K#2` �M/ }M�HHv 7�HH BMiQ i?2 +QHH2+iBM; }Hi2`b (93)X

*Q�iBM; /2TQbBiBQM mbBM; _6@A*S- K2MiBQM2/ BM b2+iBQM kXj UT`BM+BTH2 Bb b?QrM BM
6B;X kX3V- Bb i?2 i2+?MQHQ;v mb2/ BM i?2 2tT2`BK2Mi�H T�`i Q7 i?Bb i?2bBbX h?2 +Q�iBM;
K�i2`B�H Bb BMD2+i2/ BMiQ i?2 TH�bK� bi`2�K- r?2`2 KQHi2M T�`iB+H2b �`2 7Q`K2/ �i ?B;?
i2KT2`�im`2bX h?2b2 T�`iB+H2b �`2 �++2H2`�i2/ #v i?2 ;�b iQr�`/b i?2 bm`7�+2 Q7 i?2 bm#@
bi`�i2 �M/ i?mb bQHB/ +Q�iBM;b �`2 7Q`K2/ ?�pBM; bi`m+im`2b bBKBH�` iQ Qi?2` i?2`K�H bT`�v
i2+?MQHQ;B2b UBX2X- +QKTQb2/ Q7 BM/BpB/m�H bTH�ibVX h?2 /2TQbBiBQM i�F2b TH�+2 BM � b2�H2/
2MpB`QMK2Mi- �M/ bBM+2 i?Bb K2i?Q/ /Q2b MQi BM+Hm/2 2H2+i`Q/2b- Bi Bb TQbbB#H2 iQ mb2-
#2bB/2 BM2`i ;�b2b �M/ p�+mmK- �HbQ �+iBp2 ;�b2b Ubm+? �b *PkV- r?B+? rQmH/ Qi?2`rBb2
/�K�;2 i?2 .* TH�bK� bT`�v 2H2+i`Q/2bX PrBM; iQ i?2 b2�H2/ 2MpB`QMK2Mi- i?2 K�i2`B�Hb
�`2 MQi 7m`i?2` QtB/Bx2/- r?B+? Bb r?v i?Bb K2i?Q/ Bb bmBi�#H2 7Q` +Q�iBM; Q7 b2MbBiBp2
K�i2`B�HbX aBKmHi�M2QmbHv- ?B;? /2TQbBiBQM 2{+B2M+v Bb i?2 �/p�Mi�;2 Q7 i?Bb i2+?MQHQ;vX
PM i?2 Qi?2` ?�M/- i?2 Qp2`?2�iBM; Q7 i?2 bm#bi`�i2 �M/ `2H�i2/ M22/ Q7 bB;MB}+�Mi +QQHBM;
Q7 i?2 /2pB+2 K�v #2 i?2 r2�FM2bb Q7 i?2 T`Q+2bb (kR)(kN)(jR)X

kX9 "BQK�i2`B�Hb
"BQK�i2`B�Hb �`2 BM�MBK�i2 K�i2`B�Hb /2bB;M2/ iQ BMi2`�+i rBi? � #BQHQ;B+�H bvbi2KX h?2v
�`2 mb2/ �b � `2TH�+2K2Mi 7Q` � T�`i Q7 HBpBM; iBbbm2 Q` 7Q` � +HQb2 +QMi�+i rBi? i?2 iBbbm2
r?2M i?2 T�`i Q7 i?2 #Q/v H�+Fb Bib 7mM+iBQM�HBiv /m2 iQ BHHM2bb Q` BMDm`v (9N)X

"BQK�i2`B�Hb �`2 �HbQ mb2/ iQ �B/ BM ?2�HBM;- iQ BKT`Qp2 T2`7Q`K�M+2- Q` iQ +Q``2+i
#Q/v �#MQ`K�HBiB2bX PM;QBM; `2b2�`+? �M/ /2p2HQTK2Mi Q7 #BQK�i2`B�Hb ?�b ;Bp2M `Bb2 iQ
� b2T�`�i2 }2H/- iBbbm2 2M;BM22`BM;- �M/ +m``2MiHv K�F2b Bi TQbbB#H2 iQ `2TH�+2 2bb2MiB�H
T�`ib Q7 i?2 ?mK�M #Q/v- bm+? �b #QM2b- DQBMib- �`i2`B2b- 2v2 H2Mb2b �M/ 2p2M ?2�`i p�Hp2b-
�b BHHmbi`�i2/ BM 6B;X kXRj (8y)(8R)X
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6B;m`2 kXRj, AHHmbi`�iBQM Q7 p�`BQmb BKTH�Mib mb2/ iQ `2TH�+2 Q` 2M?�M+2 /�K�;2/ iBbbm2 (8R)

J�i2`B�Hb BM `2H�iBQM iQ #BQ�TTHB+�iBQM �`2 /BpB/2/ BMiQ /Bz2`2Mi +H�bb2b �++Q`/BM; iQ
i?2B` �#BHBiv iQ `2K�BM BM Q`;�MBbK rBi?Qmi /�K�;BM; i?2 2MpB`QMK2Mi Q` BMi2``mTiBM; i?2
?2�HBM; T`Q+2bbX h?2v +�M #2 /BpB/2/ �b 7QHHQrb (8k)(8j),

Ç "BQiQtB+ K�i2`B�Hb @ T�i?Q;2MB+ �M/ �i`QT?B+ +?�M;2b Q` iQi�H `2D2+iBQM Q7 HBpBM;
iBbbm2 /m2 iQ +?2KB+�H T`Q+2bb2b i?�i Q++m` BM BMi2`�+iBQM rBi? i?2 Q`;�MBbKX h?2b2
K�i2`B�Hb KQbi Q7i2M BM+Hm/2 �HHQvb +QMi�BMBM; +�/KBmK- p�M�/BmK Q` Qi?2` iQtB+
2H2K2Mib- +�`#QM bi22Hb Q` K2i?vH@K2i?�+`vH�i2X

Ç "BQBM2`i K�i2`B�Hb �`2 #BQHQ;B+�HHv BM�+iBp2 �M/ /Q MQi +�mb2 �Mv mM/2bB`�#H2
+?�M;2b BM i?2 Q`;�MBbKX >Qr2p2`- i?2 T`2b2M+2 Q7 #BQBM2`i BKTH�Mi +�mb2b � 7Q`K�@
iBQM Q7 MQM@�/?2`2Mi }#`Qmb +�TbmH2 /m`BM; i?2 ?2�HBM; T`Q+2bb iQ BbQH�i2 ?Qbi 7`QK
i?2 BKTH�MiX h?2b2 K�i2`B�Hb BM+Hm/2- 7Q` BMbi�M+2- i�Mi�HmK- iBi�MBmK- �HmKBMmK-
�M/ xB`+QMBmK QtB/2bX

kN
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Ç "BQ�+iBp2 K�i2`B�Hb �`2 #BQHQ;B+�HHv �+iBp2- 7Q`K /B`2+i #BQ+?2KB+�H #QM/b #2ir22M
i?2B` bm`7�+2 �M/ i?2 iBbbm2 �M/ bmTTQ`i Bib ;`Qri?X h?2b2 K�i2`B�Hb BM+Hm/2 +�H+BmK
T?QbT?�i2 +2`�KB+b- bQK2 ivT2b Q7 #BQ;H�bb2b- Q` #BQ�+iBp2 iBi�MBmKX

Ç "BQ/2;`�/�#H2 K�i2`B�Hb ;`�/m�HHv /2;`�/2 BM i?2 Q`;�MBbK �M/ M2r iBbbm2 Bb
7Q`K2/ BM i?2B` TH�+2X h?Bb BM+Hm/2b K�i2`B�Hb bm+? �b TQ`Qmb ?v/`QtvH�T�iBi2- bQK2
ivT2b Q7 #BQ;H�bb- K�;M2bBmK �M/ xBM+ Q` i?2B` �HHQvbX

_2T`2b2Mi�iBp2b Q7 #BQK�i2`B�Hb +�M #2 7QmM/ BM TQHvK2`b- K2i�Hb �M/- Q7 +Qm`b2- BM
+2`�KB+b (9N)X

avMi?2iB+ TQHvK2`b- bm+? �b S1:- SG:�- SJJ� �M/ Qi?2`b }M/ �TTHB+�iBQMb BM
T�`iB+mH�` BM bQ7i iBbbm2 `2TH�+2K2Mib `�M;BM; 7`QK 7�+B�H T`Qbi?2b2b i?`Qm;? i`�+?2�H im#2b
iQ +QMi�+i H2Mb2bX Pi?2` �TTHB+�iBQMb +�M #2 7QmM/ BM K2/B+�H �/?2bBp2b �M/ b2�H�Mib (89)X
AM �//BiBQM- M�im`�H TQHvK2`b- bm+? �b +QHH�;2M- }#`BMQ;2M- ?v�Hm`QMB+ �+B/ Q` 2H�biBM- �`2
�HbQ #BQK�i2`B�Hb mb2/ BM bQ7i iBbbm2b /m2 iQ i?2 T`2b2M+2 Q7 bT2+B}+ �KBMQ@�+B/ b2[m2M+2b
BM i?2K i?�i +2HHb +�M `2+Q;MBx2 (88)X

J2i�H@#�b2/ #BQK2/B+�H `2TH�+2K2Mib- bm+? �b bi�BMH2bb bi22Hb- hB Q` *Q #�b2/@�HHQvb-
�`2 rB/2Hv mb2/ /m2 iQ i?2B` BM2`i M�im`2 �M/ bi`m+im`�H �M/ K2+?�MB+�H T`QT2`iB2bX
h?2v �`2 mb2/ 7Q` #QM2 `2biQ`�iBQMb �M/ DQBMi T`Qbi?2b2b U?BTb- FM22b- b?QmH/2`b �M/
�MFH2bV (8e)(8d)X

*2`�KB+b �`2 K�i2`B�Hb Q7i2M mb2/ 7Q` `2T�B`BM; Q` `2TH�+BM; /�K�;2/ #QM2 iBbbm2X
AM ;2M2`�H- +2`�KB+b �`2 MQi +viQiQtB+ �M/- BM �//BiBQM- bQK2 ivT2b +�M /B`2+iHv #QM/
rBi? #QM2 iBbbm2X .2T2M/BM; QM i?2 �TTHB+�iBQM- i?2 +2`�KB+b +�M #2 mb2/ �b � /2Mi�H
T`Qbi?2bBb- � #BQ�+iBp2 +Q�iBM; 7Q` � bi22H BKTH�Mi- #mi �HbQ �b � b2H7@bmTTQ`iBM; b+�zQH/
7Q` i?2 7Q`K�iBQM Q7 M2r #QM2 iBbbm2 (89)(83)(8N)X

>Qr2p2`- #BQK�i2`B�Hb Q7i2M `2[mB`2 7m`i?2` T`Q+2bbBM;- +?2KB+�H i`2�iK2Mib- �M/ Qi?2`
�/DmbiBM; i2+?MQHQ;B2b iQ T`2T�`2 #BQ+QKT�iB#H2 +QKTQM2MibX h?2 bm`7�+2 Q7 i?2 b2H2+i2/
#BQK�i2`B�H +QK2b BMiQ +QMi�+i rBi? i?2 ?mK�M iBbbm2X h?2`27Q`2- Bi Bb +`m+B�H i?�i MQ
iQtB+Biv Q` �Mv mM/2bB`�#H2 2z2+i- bm+? �b /272MbBp2 BKKmMQ;2MB+ `2bTQMb2- Bb +�mb2/
#v i?2 bm`7�+2X _2bTQMb2 Q7 i?2 Q`;�MBbK /2T2M/b QM � b2p2`�H 7�+iQ`b bm+? �b +QMi�+i
/m`�iBQM- KQ`T?QHQ;v- /2;`�/�iBQM `�i2- TQ`QbBiv- b?�T2- bBx2 �M/ bi2`BHBiv (8e)X

6Q` BMbi�M+2- #QM2 BKTH�Mib i2M/ iQ #2 KQ`2 bmb+2TiB#H2 iQ #BQHQ;B+�H +Q``QbBQM +�mbBM;
� TQbbB#H2 `2H2�b2 Q7 mM/2bB`�#H2 K2i�HHB+ BQMb Ubm+? �b LB- *Q �M/ *`V 7`QK i?2 BKTH�Mib
i?�i +QmH/ `2bmHi BM �HH2`;B+ `2�+iBQMb (ey)X L2p2`i?2H2bb- i?Bb /Q2b MQi �TTHv iQ hBe�H9o
�HHQv mb2/ 7Q` #QM2 Q` /2Mi�H BKTH�MibX h?Bb hB@#�b2/ �HHQv ?�b Bib M�iBp2 QtB/2 H�v2`
i?�i 2t?B#Bib 2H2+i`Q+?2KB+�H BM2`iM2bbX >Qr2p2`- BM `2;BQMb BMi2`7�+BM; i?2 bQ7i iBbbm2- Bib
bm`7�+2 K�v #2 2tTQb2/ iQ KB+`Q#B�H �+iBQMb H2�/BM; iQ BM72+iBQMbX AM �//BiBQM- Bi ?�b #22M
2biBK�i2/ i?�i mT iQ 3yW Q7 i?2 BM72+iBQMb BM ?QbTBi�Hb �`2 +�mb2/ #v #�+i2`B�H 7Q`K�iBQMb
QM i?2 bm`7�+2b Q7 #BQK�i2`B�Hb- BKTH�Mib Q` bm`;B+�H /2pB+2bX h?2 TQi2MiB�H `BbFb �M/
+QMb2[m2M+2b Q7 2tTQbm`2 Q7 i?2 BKTH�Mi iQ HBpBM; iBbbm2 �`2 b?QrM BM 6B;X kXR9 (8e)X

h?2`27Q`2- bm`7�+2 i`2�iK2Mib Q7 BKTH�Mib- 2bT2+B�HHv +Q�iBM;b /2TQbBiBQM- ?�p2 #22M BM@
p2biB;�i2/ iQ bmTT`2bb bm+? `BbFbX P7i2M- M�im`�H TQHvK2`b bm+? �b +?BiQb�M- /2ti`�M- �H;B@
M�i2- �M/ ?v�Hm`Q`�M �`2 mb2/ iQ +Q�i i?2 BKTH�Mib /m2 iQ i?2B` #BQ�+iBpBiv �M/ bQK2iBK2b
�MiB@KB+`Q#B�H T`QT2`iB2bX AM +�b2 Q7 +2`�KB+ #BQK�i2`B�Hb- BM T�`iB+mH�` ?v/`QtvH�T�iBi2
+Q�iBM;b b?QrM iQ #2 p2`v 2z2+iBp2 BM bmTTQ`iBM; +2HH ;`Qri? �M/ Qbi2QBMi2;`�iBQM (8e)(eR)X

jy



k GAh1_�hl_1 _1oA1q

6B;m`2 kXR9, a+?2K�iB+ `2T`2b2Mi�iBQM Q7 ?mK�M Q`;�MBbK `2bTQMb2 iQ BKTH�Mi2/ #BQK�@
i2`B�H (8e)

kX8 J2i�H@#�b2/ #BQK�i2`B�Hb
Jmb+mHQbF2H2i�H /BbQ`/2`b +�mb2 T�BM BM i?2 DQBMib- Kmb+H2b �M/ i2M/QMb- �M/ rQ`b2M i?2
+QM/BiBQM Q7 i?2 iBbbm2bX h?2b2 /BbQ`/2`b �z2+i i?2 HBp2b Q7 KBHHBQMb Q7 T2QTH2- �M/ Bi Bb
2biBK�i2/ i?�i i?2b2 /BbQ`/2`b rBHH BM+`2�b2 BM MmK#2`b /m2 iQ iQ/�vǶb HB72bivH2X � bim/v
#v Em`ix 2i �HX 2biBK�i2b i?�i #2ir22M kyy8 �M/ kyjy BM i?2 la� �HQM2- Qp2` 8dy-yyy ?BT
`2TH�+2K2Mi �M/ �#Qmi jX8 KBHHBQM FM22 `2TH�+2K2Mi T`Q+2/m`2b b?QmH/ #2 T2`7Q`K2/ (ek)X
Jmb+mHQbF2H2i�H T`Q#H2Kb �`2 KQbi Q7i2M bQHp2/ #v bm`;2`v- �M/ BM i?2 +�b2 Q7 � DQBMi
`2TH�+2K2Mi- K2i�H@#�b2/ #BQK�i2`B�Hb TH�v � +`m+B�H `QH2X h�#H2 j b?Qrb � +QKT�`BbQM Q7
i2MbBH2 bi`2M;i?- vB2H/ bi`2M;i? �M/ uQmM;Ƕb KQ/mHmb Q7 i?2 KQbi +QKKQMHv mb2/ K2i�HHB+
#BQK�i2`B�Hb �HQM; rBi? +Q``2bTQM/BM; p�Hm2b Q7 � +Q`iB+�H #QM2 (8j)X

h�#H2 j, *QKT�`BbQM Q7 T?vbB+�H �M/ K2+?�MB+�H T`QT2`iB2b Q7 p�`BQmb BKTH�Mi K�i2`B�Hb
rBi? M�im`�H #QM2 (ej)(e9)(e8)

J�i2`B�H ᅻ (Ԗ�ԒԜϯ) ԇֈ (JS�) ԇր (JS�) 1 (:S�)
*Q`iB+�H
#QM2 RX3y@kXRy dy@R8y jy@dy R8@jy
ai�BMH2bb
bi22H dXNy@3XRy 9Ny@Rj8y RNy@eNy kyy@kRy
*Q@*`
�HHQvb 3Xjy@NXky e88@RdNj jRy@R83e kRy@k8j
hB@#�b2/
�HHQvb 9X9y@9X8y eNy@RRyy 838@Ryey 88@RRy

jR



kX8 J1h�G@"�a1. "APJ�h1_A�Ga

�b BHHmbi`�i2/ BM h�#H2 j- i?2 H2�/BM; K2i�HHB+ #BQK�i2`B�Hb 7Q` Q`i?QT2/B+ �M/ /2Mi�H
�TTHB+�iBQMb BM+Hm/2 bi�BMH2bb bi22H- �b r2HH �b *Q@*`@#�b2/ �M/ hB@#�b2/ �HHQvbX �HH i?2b2
K�i2`B�Hb /Bz2` BM i?2B` K2+?�MB+�H T`QT2`iB2b �M/ 2�+? Q7 i?2K }M/b Bib �TTHB+�iBQM
�++Q`/BM; iQ i?2 `2[mB`2K2MibX h?2 BKTH�Mi K�i2`B�Hb ?�p2 K�/2 � ;`2�i T`Q;`2bb Qp2`
i?2 v2�`b- #mi i?2`2 �`2 biBHH MB+?2b 7Q` BKT`Qp2K2MiX AM i?2 HQM; `mM- i?2b2 K�i2`B�Hb +�M
7�BH 7Q` � p�`B2iv Q7 `2�bQMb- bm+? �b +Q``QbBQM- r2�`- HQr bi`2M;i? Q` KBbK�i+? Q7 uQmM;Ƕb
KQ/mHmb rBi? i?2 #Q/v T�`ibX h?2 KBbK�i+? Q7 i?2 uQmM;Ƕb KQ/mHmb Bb QM2 Q7 i?2 bT2+B}+
T`Q#H2Kb �bbQ+B�i2/ rBi? i?2 �TTHB+�iBQM Q7 #BQK�i2`B�H �b � #QM2 BKTH�MiX lM/2` MQ`K�H
+QM/BiBQMb- i?2 #QM2 +�``B2b i?2 2MiB`2 HQ�/ Bib2H7X >Qr2p2`- �7i2` BKTH�Mi �TTHB+�iBQM-
i?2 HQ�/ Bb /Bbi`B#mi2/ #2ir22M i?2 BKTH�Mi �M/ i?2 #QM2X h?Bb Bb +�HH2/ bi`2bb b?B2H/BM;X
q?2M i?2 #QM2 Bb H2bb bi`2bb2/- Bib K�bb /2+`2�b2bX h?Bb HQbb Q7 #QM2 K�bb Bb `272``2/ iQ �b
#QM2 `2bQ`TiBQM �M/ +�M +�mb2 i?2 BKTH�Mi iQ +QHH�Tb2X AM i?Bb `2bT2+i- i?2 HQr2`@KQ/mHmb
iBi�MBmK �HHQvb �`2 +m``2MiHv i?2 MmK#2` QM2 +?QB+2 7Q` Q`i?QT2/B+ �TTHB+�iBQMb �M/ rBHH
i?2`27Q`2 #2 /2b+`B#2/ BM KQ`2 /2i�BH BM b2+iBQM kX8XR (8j)(ee)X

kX8XR hB �M/ hB@#�b2/ �HHQvb
hBi�MBmK 2tBbib BM irQ �HHQi`QTB+ 7Q`Kb @ ᅫ �M/ ᅬX �i `QQK i2KT2`�im`2- iBi�MBmK Bb
7Q`K2/ #v i?2 ᅫ@T?�b2- r?B+? ?�b � ?2t�;QM�H +HQb2@T�+F2/ U>*SV bi`m+im`2- r?BH2- r?2M
i?2 i2KT2`�im`2 2t+22/b 33j ê*- ᅬ@T?�b2 Bb 7Q`K2/- r?B+? ?�b � #Q/v +2Mi2`2/@+m#B+
U"**V H�iiB+2 (8j)X

6B;m`2 kXR8, >*S bi`m+im`2 Q7 ᅫ@hB UH27iV �M/ "** bi`m+im`2 Q7 ᅬ@hB U`B;?iV (ed)

hBi�MBmK Bb � K2i�H i?�i Bb mb2/ BM K�Mv }2H/b /m2 iQ i?2 7�+i i?�i Bib +QKTQbBiBQM
+�M #2 2�bBHv +?�M;2/ #v �//BM; bmBi�#H2 �HHQvBM; 2H2K2MibX hBi�MBmK �HHQvb 7Q`K }p2
+�i2;Q`B2b �++Q`/BM; iQ i?2 +QMi2Mi Q7 hB T?�b2b @ ᅫ- M2�` ᅫ- ᅫYᅬ- M2�` ᅬ- ᅬX L2�`ᅫ@T?�b2 Bb bBKBH�` iQ ᅫ@T?�b2 �i HQr i2KT2`�im`2- ?Qr2p2`- 8@RyW Q7 ᅬ@T?�b2 7Q`Kb /m`BM;
i?2 ?2�iBM;X ᅫYᅬ +QMi�BMb KQbi Q7 i?2 ᅫ@T?�b2 �M/ i?2 i`�Mb7Q`K2/ ᅬ@T?�b2 K�F2b mT i?2
`2bi- mbm�HHv Ry@jyWX L2�` ᅬ@T?�b2 `2i�BMb ᅬ@T?�b2 M2�` i?2 i`�Mb7Q`K�iBQM i2KT2`�im`2
/m`BM; BMBiB�H +QQHBM;- #mi mTQM ?2�iBM;- b2+QM/�`v T?�b2b #2;BM iQ T`2+BTBi�i2 (8j)X

o�`BQmb 2H2K2Mib �`2 mb2/ iQ bi�#BHBx2 i?2 /2bB`2/ T?�b2b- /BpB/2/ �++Q`/BM; iQ r?2i?2`
i?2v bi�#BHBx2 i?2 ᅫ@T?�b2 Q` i?2 ᅬ@T?�b2X h?2 ᅫ@T?�b2 bi�#BHBxBM; 2H2K2Mib BM+Hm/2 �H-
P- L �M/ *X h?2b2 2H2K2Mib BM+`2�b2 i?2 i2KT2`�im`2 �i r?B+? i?2 T?�b2 Bb bi�#H2- r?BH2ᅬ@bi�#BHBx2`b /2+`2�b2 i?2 i2KT2`�im`2 �i r?B+? i?2 ᅬ@T?�b2 Bb bi�#H2X h?2b2 ᅬ@bi�#BHBx2`b
BM+Hm/2 o- L#- JQ �M/ h�X h?2 BM~m2M+2 Q7 i?2b2 2H2K2Mib +�M #2 Q#b2`p2/- 7Q` BMbi�M+2-
BM i?2 T?�b2 /B�;`�K Q7 i?2 hBe�H9o �HHQv BM 6B;X kXReX 1�+? hB@#�b2/ �HHQv ?�b � i2K@

jk



k GAh1_�hl_1 _1oA1q

T2`�im`2 +�HH2/ ᅬ i`�MbmbX h?Bb i2KT2`�im`2 Bb p2`v BKTQ`i�Mi #2+�mb2 i?2 M2+2bb�`v
?2�i i`2�iK2Mi Bb T2`7Q`K2/ +HQb2 iQ i?Bb i2KT2`�im`2X L22/H2bb iQ b�v- i?2 +?QB+2 Q7 i?2
T`Q+2bbBM; i2KT2`�im`2 Bb BKTQ`i�Mi #2+�mb2 Bi +QMi`QHb i?2 bi�#BHBx�iBQM Q7 i?2 p�`BQmb
T?�b2b �M/- BM im`M- i?2B` +QMi2Mi �z2+ib i?2 K2+?�MB+�H �M/ Qi?2` T`QT2`iB2b Q7 i?2 }M�H
iBi�MBmK �HHQv (8j)X

6B;m`2 kXRe, hBe�H9o T?�b2 /B�;`�K (e3)

1M/QT`Qbi?2b2b r2`2 Q`B;BM�HHv K�/2 Q7 bi�BMH2bb bi22Hb bm+? �b �AaA jReG Q` �AaA jy9X
�HHQvb #�b2/ QM *Q@*`@JQ r2`2 �HbQ mb2/- #mi i?2 �TTHB+�iBQMb ;`�/m�HHv KQp2/ iQ
hB@#�b2/ �HHQvb r?B+? b?Qr #BQBM2`iM2bb +QK#BM2/ rBi? bmBi�#H2 K2+?�MB+�H T`QT2`iB2bX
h?2 ᅫYᅬ �HHQvb- bm+? �b hBe�H9o �M/ hBe�H9o 1GA U2ti`� HQr BMi2`biBiB�H +QMi2MiV- �`2
i?2 KQbi rB/2Hv mb2/ �HHQvb 7Q` Q`i?QT2/B+ �TTHB+�iBQMbc ?Qr2p2`- i?2B` mb2 ?�b +2`i�BM
HBKBi�iBQMbX 6Q` i?Bb `2�bQM- i?2 `2b2�`+? ?�b 7Q+mb2/ QM i?2 /2p2HQTK2Mi Q7 ᅬ �HHQvb- �b
i?2v b?Qr #2ii2` #BQ+QKT�iB#BHBiv �M/ 2p2M HQr2` uQmM;Ƕb KQ/mHmbX �i i?2 b�K2 iBK2-
Bi ?�b #22M 7QmM/ i?�i B7 p�M�/BmK Bb `2H2�b2/ BMiQ i?2 #Q/v- Bi +�M #2 +viQiQtB+X 6Q`
i?Bb `2�bQM- `2b2�`+? ?�b #2;mM QM ᅬ@hB �HHQvb bi�#BHBx2/ rBi? 2H2K2Mib Qi?2` i?�M oX
hBe�HdL# �M/ hB8�Hk-862 �TT2�` iQ #2 T`QKBbBM; +�M/B/�i2b bQ 7�`X "Qi? �HHQvb b?Qr
bBKBH�` bi`2M;i?- #mi ?B;?2` /m+iBHBiv �M/ +Q``QbBQM `2bBbi�M+2 (8j)(eN)X

kXe "BQ+2`�KB+b
h?`Qm;?Qmi i?2 ?BbiQ`v- p�`BQmb �ii2KTib ?�p2 �BK2/ iQ `2TH�+2 ?�`/ iBbbm2 rBi? #BQK�@
i2`B�Hb �M/ iQ `2biQ`2 T?vbBQHQ;B+�H 7mM+iBQMb +�mb2/ #v BMDm`v Q` /Bb2�b2X AM i?Bb `2bT2+i-
p�`BQmb ivT2b Q7 K�i2`B�Hb ?�p2 T`Qp2/ iQ #2 mb27mH- #mi +2`�KB+b ?�p2 `2+2Bp2/ �ii2M@
iBQM /m2 iQ i?2B` 2t+2TiBQM�H T`QT2`iB2b- bm+? �b +?2KB+�H `2bBbi�M+2- i2MbBH2 bi`2M;i? �M/
r2�` `2bBbi�M+2X JQ`2Qp2`- BM i?2 RNkyb- i?2 }`bi bBKBH�`BiB2b #2ir22M #QM2 K�i2`B�H �M/
+�H+BmK T?QbT?�i2 +QKTQmM/b- bT2+B}+�HHv ?v/`QtvH�T�iBi2 U>�V- r2`2 /Bb+Qp2`2/X h?mb
�7i2` RNey +�K2 i?2 2`� Q7 `2b2�`+? Q7 +2`�KB+b 7Q` #BQ�TTHB+�iBQMb (dy)X

jj



kXe "AP*1_�JA*a

AM i?2b2 /�vb- #BQ+2`�KB+ `2TH�+2K2Mib- �b i?2v +�M #2 K�Mm7�+im`2/ BM TQ`Qmb Q` BM
/2Mb2 7Q`K- �`2 mb2/ BM K�Mv /Bz2`2Mi �TTHB+�iBQMb i?`Qm;?Qmi i?2 #Q/vX �++Q`/BM; iQ
i?2 BMi2`�+iBQM #2ir22M i?2 #BQ+2`�KB+ BKTH�Mi �M/ i?2 HBpBM; iBbbm2- i?2v +�M #2 /2}M2/
�M/ +�i2;Q`Bx2/ �b #BQBM2`i Q` #BQ�+iBp2- r?BH2 #BQ�+iBp2 +2`�KB+b K�v �HbQ #2 `2bQ`#�#H2
BM i?2 #Q/v (dy)X h?2b2 +�i2;Q`B2b �`2 /2b+`B#2/ �b 7QHHQrb,

Ç "BQBM2`i +2`�KB+b �`2 i?2 2�`HB2bi +2`�KB+b mb2/ iQ `2T�B` /�K�;2/ T�`i Q7 iBbbm2
BM Q`/2` iQ 2HB+Bi KBMBK�H #BQHQ;B+�H `2bTQMb2 7`QK i?2 T?vbBQHQ;B+�H 2MpB`QMK2MiX
AM i?2 Qi?2` rQ`/b- i?2v �`2 iQH2`�i2/ #v i?2 HBpBM; iBbbm2X h?2 #QM2 iBbbm2 Bb MQi
+?2KB+�HHv #QM/2/ iQ i?2 BKTH�Mi- i?mb i?2 #QM2 +2HHb +�M QMHv +QHQMBx2 i?2 bm`7�+2X
AM i?2 +�b2 Q7 TQ`Qmb +2`�KB+b- i?2 M2rHv 7Q`K2/ #QM2 iBbbm2 T2M2i`�i2b i?2 TQ`2b
7Q` � b?Q`i /Bbi�M+2X >Qr2p2`- mbm�HHv /m`BM; i?2 ?2�HBM; T`Q+2bb � +QMM2+iBp2 iBbbm2
7Q`Kb �`QmM/ i?2 BKTH�Mi �b i?2 Q`;�MBbKǶb `2�+iBQM iQ i?2 T`2b2M+2 Q7 � 7Q`2B;M
#Q/v (dy)(dR)X h?2 KQbi +QKKQMHv mb2/ #BQBM2`i +2`�KB+b �`2 �HmKBM� �M/ xB`+QMB�X
h?2v �`2 �#`�bBQM `2bBbi�Mi �M/ ?�`/ 2MQm;?- #mi �HbQ 7`�;BH2 �M/ bQK2r?�i /B{+mHi
iQ T`Q+2bbX h?2v �`2 MQi bQHm#H2 BM #Q/v ~mB/b �M/ /Q MQi QtB/Bx2X 6Q` i?2B` ;QQ/
K2+?�MB+�H T`QT2`iB2b- i?2v �`2 K�BMHv mb2/ 7Q` �TTHB+�iBQMb rBi? ?B;? HQ�/b- bm+?
�b /2Mi�H �M/ Q`i?QT2/B+ T`Qbi?2b2b (dR)(dk)X

Ç "BQ�+iBp2 +2`�KB+b ?�p2 i?2 �#BHBiv iQ 7Q`K � bi`QM; +?2KB+�H #QM/ rBi? #QM2
iBbbm2 /B`2+iHv- MQi i?`Qm;? i?2 +QMM2+iBp2 iBbbm2X AM i?2 RNdyb- � ;H�bb@#�b2/ +2@
`�KB+ K�i2`B�H �#H2 iQ +?2KB+�HHv #QM/ MQi QMHv iQ i?2 #QM2 iBbbm2 #mi �HbQ iQ
bQ7i iBbbm2 r�b /2p2HQT2/X "BQ�+iBp2 +2`�KB+b �`2 K�BMHv #�b2/ QM ?v/`QtvH�T�iBi2-
;H�bb@+2`�KB+ K�i2`B�Hb �M/ #BQ;H�bb2bX >Qr2p2`- #BQ�+iBp2 +2`�KB+b /Q MQi ?�p2 K2@
+?�MB+�H T`QT2`iB2b �b ;QQ/ �b i?2B` #BQBM2`i +QmMi2`T�`ib- i?2`27Q`2 i?2v �`2 mb2/
7Q` �TTHB+�iBQMb QT2`�iBM; mM/2` HQr2` HQ�/bX h?2v �`2 Q7i2M mb2/ �b b+�zQH/b Q`
+Q�iBM;b 7Q` #BQBM2`i K2i�HHB+ #QM2 BKTH�MibX h?2v �`2 KQbi mb27mH BM i?2 TQ`Qmb
7Q`K i?�i #QM2 +2HHb UQbi2Q#H�bibV +�M +QHQMBx2 �M/ #QM/ rBi?X 6Q` BMbi�M+2- � i`�@
#2+mH�` #QM2 Bb � M�im`�H +QKTQbBi2 +QKTQb2/ Q7 bQ7i +QHH�;2M }#2`b �M/ TQ`Qmb
#QM2 KBM2`�H @ +�`#QM@+QMi�BMBM; �T�iBi2X h?Bb �T�iBi2 K�F2b mT iQ dyW Q7 i?2
#QM2Ƕb ?�`/ iBbbm2 �M/ Bb bBKBH�` iQ bvMi?2iB+ ?v/`QtvH�T�iBi2- r?B+? Bb �HbQ i?2
bm#D2+i Q7 i?Bb bim/v �M/ rBHH #2 /2b+`B#2/ BM /2i�BH BM b2+iBQM kXeXR (dR)(dk)(dj)X

Ç _2bQ`#�#H2 +2`�KB+b- �HbQ `272``2/ iQ �b #BQ/2;`�/�#H2 +2`�KB+b- �`2 K�BMHv mb2/
�b � i2KTQ`�`v `2TH�+2K2Mi 7Q` #QM2bX .m`BM; #QM2 `2;2M2`�iBQM- i?2 BKTH�Mi2/
K�i2`B�H Bb ;`�/m�HHv �#bQ`#2/ �M/ bm#biBimi2/ #v i?2 #QM2 iBbbm2X a+�zQH/b �`2
Q7i2M mb2/ 7Q` i?Bb Tm`TQb2X _2bQ`#�#H2 #BQ+2`�KB+b �`2 mbm�HHv #�b2/ QM +�H+BmK
b�Hib- 2X;X- T?QbT?�i2b- +�`#QM�i2b- Q` bmHT?�i2b (dR)(dk)X

kXeXR *�H+BmK T?QbT?�i2 +2`�KB+
*�H+BmK T?QbT?�i2 +2`�KB+b BM+Hm/2 K�i2`B�Hb �M/ KBM2`�Hb +QMi�BMBM; +�H+BmK +�iBQMb
UӸԐϵ�V �M/ T?QbT?�i2 �MBQMbX aQK2 +�H+BmK T?QbT?�i2 +2`�KB+b K�v +QMi�BM QtB/2b
�M/ ?v/`QtB/2bX h?2b2 K�i2`B�Hb �`2 mb2/ T`BK�`BHv BM K2/B+�H �TTHB+�iBQMb- KQbiHv �b
#QM2 �M/ /2Mi�H T`Qbi?2b2b Q` �b +Q�iBM;b 7Q` #QM2 BKTH�Mib- bBM+2 i?2v b?Qr Qbi2Q+QM@
/m+iBp2 �M/ BM bQK2 +�b2b Qbi2QBM/m+iBp2 72�im`2bX h?2 +�H+BmK �M/ T?QbT?Q`mb BQMb
?�p2 BM~m2M+2 QM i?2 #QM2 `2;2M2`�iBQM @ i?2v �+iBp�i2 Qbi2Q#H�bib U#QM2@7Q`KBM; +2HHbV
�M/ Qbi2Q+H�bib U#QM2@/BbbQHpBM; +2HHbV r?B+? K�F2b i?2 #QM2 +QMbi�MiHv �/Dmbi2/ �M/
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�/�Ti2/ iQ i?2 HQ�/X h?2 #BQHQ;B+�H T`QT2`iB2b /2T2M/ bB;MB}+�MiHv QM i?2 ivT2 Q7 +�H+BmK
T?QbT?�i2 +2`�KB+- r?B+? �HbQ bT2+B}2b i?2 �`2� Q7 �TTHB+�iBQMb p�`vBM; /2T2M/BM; QM
/Bz2`2Mi BQM `2H2�b2- bQHm#BHBiv- bi�#BHBiv- �M/ K2+?�MB+�H bi`2M;i?X h?2b2 /Bz2`2M+2b Q7
+�H+BmK T?QbT?�i2 +2`�KB+b /2T2M/ K�BMHv QM i?2B` +�H+BmKfT?QbT?�i2 `�iBQ �M/ T?�b2
+QKTQbBiBQMX h?2 T`QTQ`iBQM Q7 /Bz2`2Mi T?�b2b /2+B/2 r?2i?2` #BQ�+iBp2 Q` `2bQ`#�#H2
+2`�KB+ K�i2`B�H Bb 7Q`K2/X h?2 H�i2bi `2b2�`+? 7Q+mb2/ K�BMHv QM +�H+BmK T?QbT?�i2
+2`�KB+b rBi? *�fS `�iBQb BM i?2 `�M;2 Q7 RX8@RXed- �b i?2v �`2 i?2 KQbi BMi2`2biBM; BM
i2`Kb Q7 #BQ�TTHB+�iBQMb (d9)(d8)(de)X

>v/`QtvH�T�iBi2 U>�V Bb T`Q#�#Hv i?2 KQbi BKTQ`i�Mi +�H+BmK T?QbT?�i2 +2`�KB+X
Ai Q++m`b BM M�im`2 �b � KBM2`�H Q7 /Bz2`2Mi +QHQ`bX >� +�M #2 7QmM/ BM v2HHQr- ;`22M Q`
KQbi Q7i2M BM #`QrM +QHQ`X h?2 bvMi?2iB+ >� TQr/2` BM Bib Tm`2 7Q`K Bb r?Bi2X �b �M
BMQ`;�MB+ +QKTQmM/- >� Bb � +QKTQM2Mi Q7 `Q+Fb- TH�Mib �M/ �MBK�HbX h?2`2 Bb �#Qmi
dyW Q7 >� BM i?2 #QM2b- #mi KQbi Q7 Bi Bb BM i?2 iQQi? 2M�K2H- �HKQbi NyW (dd)(d3)X

h?2 KBM2`�H T�`i Q7 i?2 #QM2 iBbbm2 Bb 7Q`K2/ rBi? � MQM@biQB+?BQK2i`B+ +�`#QM�i2/
KmHiB@bm#biBimi2/ �T�iBi2 rBi? *�fS `�iBQ BM i?2 `�M;2 Q7 RXjd@RX3dX h?2 +?2KB+�H 7Q`KmH�
Q7 bvMi?2iB+ >� Bb *�RyUSP9VeUP>Vk U+QKT`BbBM; irQ KQH2+mH2b *�8USP9VjP>V �M/ Bib
*�fS `�iBQ Bb RXedX �b �H`2�/v K2MiBQM2/- >� +�M #2 Q#i�BM2/ BM � M�im`�H 7Q`K- #mi BM
i?Bb 7Q`K- Bi mbm�HHv TQbb2bb2b /272+iBp2 bi`m+im`2bX h?2`27Q`2- i?2 bvMi?2iB+ >� Bb mb2/
7Q` K2/B+�H �TTHB+�iBQMb- r?B+? +�M #2 Q#i�BM2/ #v b2p2`�H bvMi?2bBb K2i?Q/b i?�i rBHH
#2 /2b+`B#2/ BM b2+iBQM kXeXkX h?2 biQB+?BQK2i`B+ >� +�M 2tBbi BM #Qi? KQMQ+HBMB+ �M/
?2t�;QM�H H�iiB+2b- #mi BM #BQHQ;B+�H bvbi2K- i?2 ?2t�;QM�H H�iiB+2 Ub?QrM BM 6B;X kXRdV Bb
T`272``2/ /m2 iQ Bib ?B;?2` bi�#BHBiv (d8)(dN)(3y)X

6B;m`2 kXRd, *`vbi�H bi`m+im`2 Q7 ?v/`QtvH�T�iBi2 (3R)
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aBM+2 +?2KB+�H +QKTQbBiBQM �M/ bi`m+im`2 Q7 >� Bb p2`v bBKBH�` iQ i?2 +QKTQbBiBQM Q7
?mK�M #QM2b- Bi ?�b #22M rB/2Hv �TTHB2/ �b Q`i?QT2/B+ BKTH�MibX >Qr2p2`- i?2 K2+?�MB+�H
T`QT2`iB2b Q7 RyyW Tm`2 >� �`2 MQi bmBi�#H2 7Q` ?B;?@HQ�/ �TTHB+�iBQMbX h?2`27Q`2- >� Bb
KQbiHv mb2/ BM +QKTQbBi2b U6B;X kXR3V- Q` 7Q` BMbi�M+2 �b +Q�iBM; 7Q` K2i�H@#�b2/ BKTH�Mib-
�b b2H7@b2iiBM; #QM2 +2K2Mib- �b ;`�MmH2b 7Q` }HHBM; pQB/b- Q` �b H�`;2` bi`m+im`2b (dy)X

6B;m`2 kXR3, S?QiQ Q7 U�V ?mK�M i`�#2+mH�` #QM2 �M/ U#V +QKTQbBi2 7`QK aBjL9 TQ`Qmb
+2`�KB+ +Q�i2/ rBi? >� (dj)

>� +2`�KB+b �`2 mb2/ BM K2/B+�H �TTHB+�iBQMb 2bT2+B�HHv 7Q` Bib 7�bi �M/ /B`2+i #BM/@
BM; iQ #QM2 iBbbm2X h?2v b?Qr #BQ�+iBpBiv i?�i +`2�i2b +QM/BiBQMb 7Q` Qbi2Q+QM/m+iBQM
�M/ TQbbB#Hv Qbi2QBM/m+iBQMX �M �M�HvbBb Q7 BKTH�Mi@#QM2 BMi2`7�+2 ?�b b?QrM i?�i i?2
T`2b2M+2 Q7 >� Bb i?2 F2v 7Q` i?2 7Q`K�iBQM Q7 i?2 BMi2`H�v2`X h?2 BMi2`H�v2` bi�`ib iQ
7Q`K QM i?2 BKTH�MiǶb bm`7�+2 �M/ Bb K�/2 Q7 i?2 +2HHmH�` #QM2 K�i`Bt 7`QK /Bz2`2MiB�i2/
Qbi2Q#H�bib i?�i T`Q/m+2 j@8 ᅷԜ rB/2 �KQ`T?Qmb #�M/ r?2`2 +QHH�;2M �TT2�`bX �b i?2
BMi2`H�v2` �;2b- i?2 #�M/ M�``Qrb iQ QMHv yXy8@yXk ᅷԜX h?2 `2bmHi Bb i?�i i?2 BKTH�Mi Bb
�ii�+?2/ iQ i?2 M�im`�H #QM2 i?`Qm;? � i?BM 2TBi�tB�H H�v2` (de)(3k)X

AMi2`2biBM;Hv- >� #2;�M iQ #2 mb2/ �b � #BQ+QKT�iB#H2 ?BT `2TH�+2K2Mi BMbi2�/ Q7 i?2
T`2pBQmbHv mb2/ TQHvK2i?vH K2i?�+`vH�i2@#�b2/ USJJ�V #QM2 +2K2Mi- r?B+? r�b b?QrM
iQ #2 `2bTQMbB#H2 7Q` i?2 Ǵ+2K2Mi /Bb2�b2Ǵ (3j)X

kXeXk >v/`QtvH�T�iBi2 bvMi?2bBb
aBM+2 >� K�v #2 mb2/ BM K�Mv /Bz2`2Mi �TTHB+�iBQMb- Bi Kmbi #2 �/�Ti2/ iQ i?2 +QM/BiBQMb
Q7 mb2 BM i2`Kb Q7 Bib #BQ�+iBpBiv �M/ K2+?�MB+�H T`QT2`iB2bX *QMb2[m2MiHv- i?2 `2b2�`+?
?�b 7Q+mb2/ QM i?2 /2p2HQTK2Mi Q7 K2i?Q/b i?�i �HHQr i?2 +QMi`QH Q7 i?2 +?2KB+�H �M/
T?vbB+�H +?�`�+i2`BbiB+b Q7 i?2 `2bmHiBM; >� TQr/2`X .m2 iQ i?2 2tBbi2M+2 Q7 K�Mv T?Qb@
T?�i2 +QKTQmM/b- +�H+BmK T?QbT?�i2 +2`�KB+b 7Q`K � +QKTH2t bvbi2K- r?B+? Bb 7m`i?2`
+QKTHB+�i2/ #v i?2 b2MbBiBpBiv Q7 T?QbT?�i2b iQ bK�HH +?�M;2b- bm+? �b +QKTQbBiBQM- T>-
Q` i2KT2`�im`2X Ai Bb Q#pBQmb i?�i i?2 T`QT2`iB2b Q7 i?2 bvMi?2bBx2/ TQr/2` +�M bi`QM;Hv
BM~m2M+2 Bib #BQHQ;B+�H #2?�pBQ`X h?2b2 T`QT2`iB2b i?mb /2i2`KBM2 i?2 K2/B+�H �TTHB+�@
iBQMb Q7 i?2 K�i2`B�HX h?�i Bb r?v b2p2`�H >� T`Q/m+iBQM K2i?Q/b 2M�#HBM; i?2 +QMi`QH
Q7- 2X;X- +`vbi�H KQ`T?QHQ;v- +?2KB+�H +QKTQbBiBQM- +`vbi�HHBMBiv- T�`iB+H2 bBx2 /Bbi`B#miBQM-
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Q` �;;HQK2`�iBQM- r2`2 /2p2HQT2/X h?2 7QHHQrBM; i2ti rBHH /2b+`B#2 i?2 KQbi +QKKQMHv
mb2/ QM2b (39)X

Ç q2i@+?2KB+�H T`2+BTBi�iBQM K2i?Q/ K�v #2 +QMbB/2`2/ �b QM2 Q7 i?2 KQbi
rB/2bT`2�/ K2i?Q/b mb2/ 7Q` >� bvMi?2bBb- K�BMHv /m2 iQ Bib bBKTHB+Biv- HQr QT2@
`�iBp2 +Qbib UHQr `2�+iBQM i2KT2`�im`2bV �M/ b+�H�#BHBivX >Qr2p2`- i?2 bvMi?2bBb
Q7 >� 2Mi�BHb +2`i�BM BM+QMp2MB2M+2b bm+? �b bBKmHi�M2Qmb Q++m``2M+2 Q7 Mm+H2�iBQM-
+`vbi�H ;`Qri?- +Q�`b2MBM; �M/ �;;HQK2`�iBQMX _2�+iBQMb `2[mB`2 QTiBKBx�iBQM iQ 2M@
bm`2 T`QT2` KQ`T?QHQ;v �M/ iQ KBMBKBx2 +`vbi�H ;`Qri?X h?2 T`2+BTBi�iBQM K2i?Q/
rQ`Fb QM i?2 #�bBb Q7 bmT2`b�im`�iBQM Q7 i?2 bQHmiBQM UbmT2`b�im`�i2/ bQHmiBQM Bb
� bQHmiBQM +QMi�BMBM; KQ`2 bQHmi2b i?�M Bi b?QmH/ +QMi�BM �i 2[mBHB#`BmKVX AM i?2
+�b2 Q7 bmT2`b�im`�iBQM- Mm+H2�iBQM �M/ +`vbi�H ;`Qri? Q++m`- r?B+? ?�TT2Mb r?2M
i?2 T?QbT?�i2 bQHmiBQM Bb iBi`�i2/ BMiQ i?2 +�H+BmK bQHmiBQM iQ 7Q`K � bmbT2MbBQM Q7
T`2+BTBi�i2/ T�`iB+H2bX h?2 +QKTQbBiBQM Q7 i?2 }M�H T`Q/m+i /2T2M/b QM i?2 i2K@
T2`�im`2- T> Q7 i?2 bQHmiBQM �M/ +QM+2Mi`�iBQM- i?mb Bi Bb M2+2bb�`v iQ +QMi`QH i?2b2
T�`�K2i2`b iQ 2Mbm`2 i?2 7Q`K�iBQM Q7 � ?QKQ;2M2Qmb T`Q/m+iX h?2 T`2+BTBi�i2/
TQr/2`b �`2 bm#b2[m2MiHv +�H+BM2/ �i i2KT2`�im`2b Q7 9yy@eyy ê* iQ `2}M2 i?2 +`v@
bi�HHBM2 bi`m+im`2X hQ bmK Bi mT- i?Bb Bb i?2 KQbi +QKKQM K2i?Q/ +QMbBbiBM; Q7
i?`22 bi2Tb U+�H+BM�iBQMb �M/ bBMi2`BM; �7i2` T`Q+2bbBM;V- i?2 /Bb�/p�Mi�;2 Q7 r?B+?
Bb /B{+mHi �+?B2p�#H2 `2T`Q/m+B#BHBiv /m2 iQ H�+F Q7 T`2+Bb2 +QMi`QH (39)(38)X

Ç >v/`Q@i?2`K�H �M/ bQHpQ@i?2`K�H K2i?Q/ `2[mB`2b i?2 mb2 Q7 � bQHp2Mi rBi?
T`2+m`bQ` bQHm#H2 BQMb- r?B+? Bb ?2�i2/ BM � +HQb2/ p2bb2HX AM i?2 +�b2 Q7 i?2 ?v/`Q@
i?2`K�H K2i?Q/- i?2 bQHp2Mi Bb r�i2`- r?BH2 bQHpQ@i?2`K�H K2i?Q/ mb2b �H+Q?QH Q`
�Mv Qi?2` Q`;�MB+ Q` BMQ`;�MB+ bQHp2MiX .m2 iQ i?2 Qp2`T`2bbm`2 BM � +HQb2/ p2bb2H-
i?2 i2KT2`�im`2 Q7 i?2 bQHp2Mi mbm�HHv 2t+22/b i?2 #QBHBM; TQBMiX *?�M;2 BM i?2
T`QT2`iB2b Q7 i?2 bQHp2Mi �M/ `2�+i�Mib �i i?2b2 2H2p�i2/ i2KT2`�im`2b �HHQrb rB/2`
+QMi`QH Q7 i?2 2tT2`BK2Mi�H p�`B�#H2b UMm+H2�iBQM- +`vbi�H ;`Qri?- �;2BM;- 2i+XV �M/
K�F2b i?2 T`Q+2bb KQ`2 T`2/B+i�#H2X h?2 �/p�Mi�;2 Q7 i?Bb K2i?Q/ Bb mM/Qm#i2/Hv
HQr QT2`�iBQM +Qbi �M/ b?Q`i `2�+iBQM iBK2- �b r2HH �b i?2 TQbbB#BHBiv iQ T2`7Q`K
i?2 `2�+iBQMb �i HQr i2KT2`�im`2b- �HHQrBM; �HbQ bQHB/@bi�i2 `2�+iBQMbX AM �//BiBQM-
mMHBF2 bQK2 Qi?2` K2i?Q/b Ur2i@+?2KB+�H T`2+BTBi�iBQM- bQH@;2HV- i?Bb K2i?Q/ /Q2b
MQi `2[mB`2 �Mv �//BiBQM�H ?2�i i`2�iK2Mi iQ +`vbi�HHBx2 i?2 >�X hQ bmK Bi mT- i?Bb
K2i?Q/ Bb � bBM;H2@bi2T T`Q+2bb +�T�#H2 Q7 T`Q/m+BM; ?QKQ;2M2Qmb +`vbi�H b?�T2b
�M/ bBx2bX *Qbib /2T2M/ QM T�`iB+H2 KQ`T?QHQ;vX (39)(38)(3e)X

Ç aQHB/@bi�i2 `2�+iBQMb K2i?Q/ Bb � i`�/BiBQM�H K2i?Q/ i?�i Bb- bm`T`BbBM;Hv- QMHv
`�`2Hv mb2/ 7Q` i?2 T`Q/m+iBQM Q7 >�X h?2 T`BM+BTH2 Bb � bQHB/ /BzmbBQM Q7 BQMb #2@
ir22M TQr/2`2/ `�r K�i2`B�Hb `2[mB`BM; ?B;? i2KT2`�im`2 URk8y ê*V iQ BMBiB�i2 i?2
`2�+iBQMX 6B`bi- i?2 `�r K�i2`B�Hb Kmbi #2 #�HH KBHH2/ U�TT`QtBK�i2Hv Re ?Qm`bV
iQ 2Mbm`2 bm{+B2Mi T�`iB+H2 bBx2 �M/ ?QKQ;2M2Biv Q7 i?2 KBtim`2X 6Q` i?�i- +�H@
+BmK �M/ T?QbT?�i2 bQm`+2b �`2 mbm�HHv KBt2/ rBi? � #BM/2` USo�V �M/ �//BiBp2b
UaBPk- �HkPj- >6V iQ 7Q`K � bHm``v #27Q`2 i?2 #�HH KBHHBM; T`Q+22/bX h?2 bHm``v Bb
/`B2/ �7i2`r�`/bX h?2 `2bmHiBM; TQr/2` Bb i?2M ?Qi Q` +QH/ T`2bb2/ UIRj8 JS�V iQ
7Q`K T2HH2ibX 6BM�HHv- i?2 TQr/2` Bb bBMi2`2/ �i Rk8y ê* iQ +`vbi�HHBx2 i?2 T`Q/m+iX
�++Q`/BM; iQ bQK2 `272`2M+2b BM i?2 HBi2`�im`2- Bi Bb `2+QKK2M/2/ iQ +`mb?- +QKT�+i
�M/ bBMi2` i?2 }M�H T`Q/m+i �;�BM iQ 2Mbm`2 � }M2`@;`�BM2/ bi`m+im`2X S`Q#�#Hv i?2
KQbi BKTQ`i�Mi `2�bQM r?v i?Bb K2i?Q/ Bb MQi mb2/ 7Q` >� bvMi?2bBb KQ`2 Q7i2M Bb
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i?2 7�+i i?�i Bi Bb /B{+mHi iQ +QMi`QH �M/ Qi?2` +�H+BmK T?QbT?�i2 T?�b2b �`2 HBF2Hv
iQ #2 7Q`K2/ /m`BM; i?2 bBMi2`BM;X h?2b2 T?�b2b U2X;X- h*SV �z2+i i?2 bQHm#BHBiv
�M/ K2+?�MB+�H T`QT2`iB2b Q7 i?2 T`Q/m+i- r?B+? Bb mM/2bB`�#H2X hQ bmK Bi mT- i?2
T`Q+2bb +QMbBbib Q7 � MmK#2` Q7 M2+2bb�`v bi2Tb �M/ �HH K�v #2 `2T2�i2/ b2p2`�H
iBK2b iQ BKT`Qp2 [m�HBiv �M/ `2/m+2 T�`iB+H2 bBx2X h?2 `2�+iBQM Bb bHQr �M/ K�v
`2bmHi BM KBt2/ T?�b2 T`Q/m+i (39)(3d)X

Ç aQH@;2H K2i?Q/ ?�b `2+2MiHv +QK2 iQ T`QKBM2M+2 /m2 iQ Bib BM?2`2Mi �/p�Mi�;2b
bm+? �b ?QKQ;2M2Qmb KQH2+mH�` KBtBM;- HQr T`Q+2bbBM; i2KT2`�im`2- Q` 7Q`K�iBQM
Q7 M�MQ@bBx2/ T�`iB+H2b- #mHF �KQ`T?Qmb KQMQHBi?B+ bQHB/b �M/ i?BM }HKbX >Qr2p2`-
+QKT�`2/ iQ Qi?2` HQr i2KT2`�im`2 K2i?Q/b- i?2 HBKBi2/ b+�H�#BHBiv �M/ ?B;? +Qbib
Q7 i?2 `2�+i�Mib K�F2 Bi /Bb�/p�Mi�;2QmbX �b 7Q` i?2 T`BM+BTH2 Q7 i?2 K2i?Q/- Bi Bb
}`bi M2+2bb�`v iQ 7Q`K � ǴbQHǴ #v /BbT2`bBM; i?2 bQHB/ T�`iB+H2b BM i?2 HB[mB/ bQHp2Mi
rBi? mM/2` � +QMi`QHH2/ T> iQ T`2p2Mi T`2+BTBi�iBQMX lbm�HHv K2i�H b�Hib- bm+? �b
*�ULPjVk 7Q` *� �M/ UL>9VjSP9 7Q` S- �`2 mb2/ 7Q` i?2 `2�+iBQMX am#b2[m2MiHv-
?v/`QHvbBb �M/ TQHv+QM/2Mb�iBQM `2�+iBQMb Q++m`- r?B+? `2bmHib BM � pBb+QbBiv BM+`2�b2
�M/ i?2 7Q`K�iBQM Q7 � Ǵ;2HǴX 6BM�HHv- i?2 ;2H Bb /`B2/ �i ey ê* �M/ +�H+BM2/ �i i?2
i2KT2`�im`2b BM `�M;2 Q7 jyy@dyy ê*X hQ bmK Bi mT- i?2 T`Q+2bb BMpQHp2b KQ`2 i?�M
i?`22 bi2TbX *?2KB+�H ?QKQ;2M2Biv Bb BKT`Qp2/ rBi? KQH2+mH�` KBtBM;- #mi Bi Bb
biBHH /B{+mHi iQ 7Q`K � bBM;H2 T?�b2 T`Q/m+i (39)(33)X

Ç a2H7@T`QT�;�iBM; +QK#mbiBQM bvMi?2bBb +�M #2 mb2/ �b QM2 Q7 i?2 QTiBQMb 7Q` i?2
T`Q/m+iBQM Q7 >� �b Bi Bb � bBKTH2 T`Q+2bb �M/ b�p2b iBK2 �M/ 2M2`;v BM +QKT�`BbQM
rBi? i?2 Qi?2` K2i?Q/bX � i?Q`Qm;? KBtBM; Q7 i?2 +�H+BmK �M/ T?QbT?�i2 bQm`+2b
rBi? i?2 �[m2Qmb 7m2H U2X;X- *PUL>kVk- *e>3Pd- Q` *k>8LPkV �M/ �M QtB/BbBM;
�;2Mi U>LPjV Bb �M BKTQ`i�Mi T`2`2[mBbBi2X "v BM+`2�bBM; i?2 i2KT2`�im`2 Q7 i?2
bQHmiBQM- �M 2tQi?2`KB+ `2�+iBQM Q++m`b #2ir22M i?2 7m2H �M/ i?2 QtB/BxBM; �;2Mi-
r?BH2 i?2 ;�b2Qmb T`Q/m+ib +QK#mbiX h?Bb +�mb2b i?2 7Q`K�iBQM Q7 � bQHB/ +�H+BmK
T?QbT?�i2 TQr/2`X h?2 i2KT2`�im`2b i?�i Q++m` /m`BM; i?2 `2�+iBQM /2T2M/ QM
i?2 +?QB+2 Q7 i?2 7m2H �b r2HH �b QM i?2 7m2HfQtB/Bx2` `�iBQX h?2b2 T�`�K2i2`b +�M
#2 �/Dmbi2/- H2�/BM; iQ i?2 7Q`K�iBQM Q7 /Bz2`2Mi +�H+BmK T?QbT?�i2 T?�b2b �M/
KQ`T?QHQ;B2bX 6BM�HHv- +�H+BM�iBQM Kmbi #2 +�``B2/ Qmi BM Q`/2` iQ +`vbi�HHBx2 i?2
T?�b2 �M/ iQ `2KQp2 i?2 Q`;�MB+ `2bB/m2bX hQ bmK Bi mT- i?2 `2�+iBQM iBK2 Q7 T`Q+2bb
Bb p2`v b?Q`i UIky KBMV- ?Qr2p2`- i?2 mM+QMi`QHH�#H2 ?B;? i2KT2`�im`2 Q7 `2�+iBQM
Bb /Bb�/p�Mi�;2Qmb �M/ K�v H2�/ iQ KBt2/ T?�b2bX h?2 +?QB+2 Q7 i?2 mb2/ 7m2H
BM~m2M+2b i?2 T�`iB+H2 KQ`T?QHQ;v (39)(38)(3N)X

Ç 1KmHbBQM �M/ KB+`Q2KmHbBQM K2i?Q/ /Bz2` BM /`QTH2i bBx2X AM ;2M2`�H- �M 2KmH@
bBQM Bb /2}M2/ �b � ?2i2`Q;2M2Qmb KBtim`2 Q7 �i H2�bi QM2 BKKBb+B#H2 HB[mB/ /BbT2`b2/
BM i?2 7Q`K Q7 /`QTH2ib BM �MQi?2` HB[mB/X .2T2M/BM; QM i?2 �KQmMi Q7 QM2 HB[mB/ BM
�MQi?2`- 2KmHbBQMb �`2 Q7i2M /2b+`B#2/ �b r�i2`@BM@QBH UqfPV Q` QBH@BM@r�i2` UPfqV-
rBi? i?2 Pfq bvbi2K #2BM; +QKKQMHv mb2/ iQ bvMi?2bBx2 >�X h?2 `2�+iBQM Q++m`b
r?2M irQ /Bz2`2Mi /`QTH2ib +QMi�BMBM; `2�+i�Mib +QHHB/2X h?2`2 �`2 `272`2M+2b i?�i
KB+`Q2KmHbBQMb- +QKT�`2/ iQ 2KmHbBQMb- �`2 KQ`2 bmBi�#H2 7Q` >� bvMi?2bBb #2+�mb2
i?2v `2/m+2 T�`iB+H2 �;;HQK2`�iBQMX AM �//BiBQM- M�MQ@bBx2/ bT?2`B+�H >� T�`iB+H2b
T`Q/m+2/ pB� KB+`Q2KmHbBQM `Qmi2b �`2 bmBi�#H2 7Q` TH�bK� bT`�vBM;X hQ bmK Bi mT-
i?2 T`Q+2bb +QMbBbib Q7 irQ ?B;? i2KT2`�im`2 bi2Tb U+�H+BM�iBQM �M/ bBMi2`BM;VX h?2
�/p�Mi�;2 Bb i?�i i?2 TQ`Qmb T�`iB+H2b +�M #2 7Q`K2/ (39)(Ny)X

j3



k GAh1_�hl_1 _1oA1q

h�#H2 9, *QKT�`BbQM Q7 i?2 b2H2+i2/ >� bvMi?2bBb K2i?Q/b (39)

avMi?2bBb
K2i?Q/

S`Q+2bbBM;
iBK2

(Ǭk9 ?`b)

_2�+iBQM
i2KT2`�im`2

(ê*)

S�`iB+H2
bBx2
(ᅷԜ)

a+�H�#BHBiv

q2i@+?2KB+�H
T`2+BTBi�iBQM Y ky@38 =yXRy >B;?
>v/`Q@fbQHpQ@
i?2`K�H @ R8y@9yy =yXy8 GQr
aQHB/ bi�i2
`2�+iBQMb Y Ry8y@Rk8y =kXyy J2/BmK
aQH@;2H Y jd@38 =yXyyR GQr
a2H7 T`QT�;�iBM;
+QK#mbiBQM bvMi?2bBb @ Rdy@8yy =yX98 GQr
1KmHbBQM �M/
KB+`Q2KmHbBQM Y ky@8y =RXyy

=yXyy8 UKB+`QV GQr @ K2/BmK

h?2 K2i?Q/b /2}M2/ �#Qp2 �M/ +QKT�`2/ BM h�#H2 9 /2KQMbi`�i2 i?�i i?2`2 Bb � ;`2�i
p�`B�#BHBiv BM >� bvMi?2bBbX "v +?QQbBM; i?2 `B;?i K2i?Q/- Bi Bb TQbbB#H2 iQ +QMi`QH i?2
T?vbB+�H UT�`iB+H2 bBx2- KQ`T?QHQ;vV �M/ +?2KB+�H U*�fS `�iBQV +?�`�+i2`BbiB+b �M/ �+?B2p2
i?2 /2bB`2/ TQr/2`X h?2`27Q`2- Bi Bb BKTQ`i�Mi iQ /2i2`KBM2 r?�i T`QT2`iB2b i?2 /2bB`2/
K�i2`B�H b?QmH/ ?�p2 �M/ +?QQb2 i?2 K2i?Q/ �++Q`/BM;Hv (39)X

kXeXj SH�bK� bT`�v2/ ?v/`QtvH�T�iBi2 +Q�iBM;b
SH�bK� bT`�v Bb QM2 Q7 i?2 KQbi rB/2Hv mb2/ +Q�iBM; i2+?MQHQ;B2b iQ /2TQbBi ?v/`QtvH@
�T�iBi2 QMiQ K2i�H@#�b2/ BKTH�Mib iQ BKT`Qp2 i?2 }t�iBQM Q7 i?2 BKTH�Mi �M/ i?2 #QM2
iBbbm2 ;`Qri?X h?Bb Bb K�BMHv /m2 iQ i?2 BM?2`2Mi ?B;? /2TQbBiBQM `�i2b �M/ i?2 �#BHBiv iQ
2�bBHv K2Hi K�i2`B�Hb rBi? � ?B;? K2HiBM; TQBMiX

6B;m`2 kXRN, >v/`QtvH�T�iBi2 +Q�iBM; mb2/ 7Q` � ?BT BKTH�Mi (Nk)

jN



kXe "AP*1_�JA*a

>Qr2p2`- i?2 �bbQ+B�i2/ ?B;? T`Q+2bb i2KT2`�im`2b �M/ `�TB/ +QQHBM; `�i2b K�v +�mb2
T?vbB+�H �M/ +?2KB+�H +?�M;2b BM +Q�iBM;X h?2 �/DmbiK2Mi Q7 /2TQbBiBQM T�`�K2i2`b bm+?
�b i?2 iQ`+? TQr2`- 722/`�i2- Q` bT`�v /Bbi�M+2- +�M H2�/ iQ i?2 7Q`K�iBQM Q7 /Bz2`2Mi T?�b2
+QKTQbBiBQM- +`vbi�H bi`m+im`2 �M/ KB+`Qbi`m+im`2- r?B+? K�v BM im`M `2bmHi BM � +?�M;2
Q7 K2+?�MB+�H T`QT2`iB2b �M/ bQHm#BHBiv Q7 i?2 +Q�iBM;X h?Bb Bb 2bT2+B�HHv bB;MB}+�Mi 7Q`
i?BM +Q�iBM;bX 6Q` BMbi�M+2- i?2 >� +Q�iBM; Q7 � 72KQ`�H bi2K U6B;X kXRNV ?�b � i?B+FM2bb
mbm�HHv �`QmM/ 8y ᅷԜ (NR)X

>v/`QtvH�T�iBi2 Bb i?2 KQbi bi�#H2 T?�b2 Q7 +�H+BmK T?QbT?�i2 +2`�KB+b BM #Q/v ~mB/bX
>Qr2p2`- bBM+2 Bi K2Hib BM+QM;`m2MiHv- Qi?2` T?�b2b K�v 7Q`K /m`BM; Bib TH�bK� bT`�v
/2TQbBiBQMX 6`2[m2MiHv- i?2 ?B;? i2KT2`�im`2 Q7 i?2 T`Q+2bb H2�/b iQ /2+QKTQbBiBQM Q7 >�
iQ b2p2`�H T?�b2b- rBi? i?2 KQbi +QKKQM #2BM; i`B+�H+BmK T?QbT?�i2 U*�jUSP9Vk- h*SV-
i2i`�+�H+BmK T?QbT?�i2 U*�9USP9VkP- hh*SV- �M/ +�H+BmK QtB/2 U*�PVX �b b?QrM BM
6B;X kXky- i?2b2 T?�b2b /BbbQHp2 BM i?2 #Q/v ~mB/b KQ`2 `�TB/Hv i?�M >�- BM i?2 7QHHQrBM;
Q`/2`, *�P = hh*S = h*S = >� (Nj)(N9)(N8)X

6B;m`2 kXky, a+?2K2 Q7 i?2 i?2`K�H /2+QKTQbBiBQM Q7 i?2 ?v/`QtvH�T�iBi2 T�`iB+H2 /m`BM;
TH�bK� bT`�v T`Q+2bb (eN)

h?2 T�`iB�H +QMi2Mi Q7 i?2 `2bQ`#�#H2 T?�b2b BM i?2 >� +Q�iBM; K�v �+im�HHv #2 +QM@
bB/2`2/ #2M2}+B�H BM i2`Kb Q7 BKTH�Mi #BQ�+iBpBiv #2+�mb2 Bi K�v biBKmH�i2 #QM2 �T�iBi2
7Q`K�iBQM �i i?2 BKTH�Mi@#QM2 iBbbm2 BMi2`7�+2X >Qr2p2`- i?2`2 Bb � `BbF i?�i B7 i?2 `2@
bQ`#�#H2 T?�b2 +QMi2Mi Bb iQQ ?B;?- i?2 +Q�iBM; K�v /2i2`BQ`�i2X h?2 HQM;@i2`K bi�#BHBiv
Q7 �Mv >� +Q�iBM; i?mb /2T2M/b QM i?2 Q++m``2M+2 Q7 T?�b2b 7Q`K2/ #v i?2 /2+QKTQbBiBQM
Q7 >� (Ne)(Nd)(N3)X

h*S rBi? *�fS4RX8 ;2M2`�HHv Q++m`b BM irQ T?�b2b @ ᅫ �M/ ᅬX h?2`2 �`2 /Bz2`2M+2b
BM +?2KB+�H T`QT2`iB2b �M/ #BQHQ;B+�H #2?�pBQ` #2ir22M i?Qb2 irQ KQ/B}+�iBQMbX h?2v
/Bz2` K�BMHv BM i?2B` /2MbBiv �M/ bQHm#BHBiv BM #Q/v ~mB/bX h?2 ᅫ@T?�b2 Bb KQ`2 `2�+iBp2
�M/ KQ`2 bQHm#H2X h?Bb T?�b2 Bb mbm�HHv MQi bi�#H2 �i `QQK i2KT2`�im`2- �Hi?Qm;? Bi +�M
#2 bm#b2[m2MiHv bi�#BHBx2/X Ai K�v #2 mb2/ 7Q` i?2 T`2T�`�iBQM Q7 #QM2 +2K2MibX AM >�
/2TQbBiBQM- i?2 ᅫ@h*S Bb 7Q`K2/ �i ?B;? i2KT2`�im`2b U=Rk8y ê*V �M/ Q++m`b mMbi�#H2X
6Q` i?Bb `2�bQM- Bib BM+`2�b2/ +QMi2Mi Bb MQi /2bB`2/X h?2 ᅬ T?�b2- QM i?2 Qi?2` ?�M/- Bb
bi�#H2 �i `QQK i2KT2`�im`2 �M/- QrBM; iQ i?Bb- Bi ?�b #22M mb2/ 7Q` #QM2 `2TH�+2K2Mib �b
QM2 Q7 i?2 QH/2bi #BQK�i2`B�Hb (NN)X
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hh*S Bb � +2`�KB+ bB;MB}+�MiHv /2TH2i2/ Q7 T?QbT?Q`mbX Ai ?�b *�fS4k r?B+? K�F2b
Bi i?2 QMHv +�H+BmK T?QbT?�i2 T?�b2 rBi? � ?B;?2` *�fS `�iBQ i?�M biQB+?BQK2i`B+ >�X Ai Bb
� K2i�bi�#H2 T?�b2 r?B+? 2�bBHv /2+QKTQb2b BMiQ >� �M/ *�P BM i?2 i2KT2`�im`2 `�M;2 Q7
Ryyy@Rkyy ê*X *QKT�`2/ iQ Qi?2` +�H+BmK T?QbT?�i2 +2`�KB+b i?�i �`2 mb2/- 2X;X- �b 7QQ/
BM;`2/B2Mib- BM iQQi? T�bi2b- BM T?�`K�+2miB+�H �TTHB+�iBQMb Q` BM +?`QK�iQ;`�T?v- hh*S
QMHv }M/b �TTHB+�iBQM �b � #BQK�i2`B�H U�b �M BM;`2/B2Mi BM b2H7@b2iiBM; #QM2 +2K2MibVX
>Qr2p2`- Bi Q7i2M Q++m`b �b �M mM/2bB`�#H2 #v@T`Q/m+i BM TH�bK� bT`�v2/ >� +Q�iBM;b-
r?2`2 Bi Bb 7Q`K2/ �i i2KT2`�im`2b �#Qp2 Rjyy ê* �b � `2bmHi Q7 i?2 i?2`K�H /2+QKTQbBiBQM
Q7 >� (Ryy)(RyR)X

h?� +�H+BmK QtB/2 U*�PV Bb +QMbB/2`2/ iQ #2 i?2 7�bi2bi bQHm#H2 T`Q/m+i Q7 +�H+BmK
T?QbT?�i2 +2`�KB+bX h?mb- i?2 BM+`2�b2/ +QMi2Mi BM i?2 >� +Q�iBM; +�M +�mb2 �/p2`b2
2z2+ib QM i?2 bi�#BHBiv Q7 i?2 +Q�iBM;X AM �//BiBQM- *�P BM/m+2b �M 2tQi?2`KB+ `2�+iBQM
i?�i +�M +�mb2 #m`Mb iQ bm``QmM/BM; iBbbm2bX h?2`27Q`2- Bib +QMi2Mi b?QmH/ #2 `2/m+2/ iQ
� KBMBKmK (Ryk)X

Pp2`�HH- �T�`i 7`QK +`vbi�HHBM2 >�- KQbi Q7 i?2 Qi?2` T?�b2b �`2 `2;�`/2/ �b mM/2bB`2/X
S?�b2b bm+? �b hh*S Q` *�P ?�p2 MQ T`Qp2M #BQ�+iBpBiv �M/ KQ`2Qp2` i?2v /BbbQHp2
7�bi2` i?�M Qi?2` +�H+BmK T?QbT?�i2 T?�b2bX h?2B` T`2b2M+2 Bb /2i2`KBM2/ #v i?2 ?2�iBM;
�M/ +QQHBM; i2KT2`�im`2b /m`BM; i?2 T`Q+2bbX h?2`27Q`2- hh*S �M/ *�P T?�b2b b?QmH/
#2 KBMBKBx2/ BM i?2 +Q�iBM; iQ 2Mbm`2 i?2 #2bi TQbbB#H2 +QM/BiBQMb 7Q` BKT`Qp2K2Mi Q7
#BQ�+iBpBiv- bi�#BHBiv- �M/ BKTH�Mi HB72 (NR)(Ryj)X
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j 1tT2`BK2Mi�H b2imT
h?2 �BK Q7 i?2 2tT2`BK2Mi�H T�`i Q7 i?Bb rQ`F r�b iQ /2p2HQT ?v/`QtvH�T�iBi2 +Q�iBM;b

QM hBe�H9o bm#bi`�i2b mbBM; _6@A*S i2+?MQHQ;v �M/ iQ �bb2bb i?2 BM~m2M+2 Q7 b2H2+i2/
T`Q+2bb T�`�K2i2`b QM i?2 }M�H +Q�iBM;Ƕb T`QT2`iB2bX h?Bb +?�Ti2` rBHH BMi`Q/m+2 i?2 K�@
i2`B�Hb- K2i?Q/b �M/ /2pB+2b mb2/ /m`BM; i?2 2tT2`BK2Mib- �b r2HH �b i?2 +?�`�+i2`Bx�iBQM
i2+?MB[m2b mb2/ 7Q` i?2 �M�HvbBb Q7 +Q�iBM;bǶ T`QT2`iB2bX

jXR J�i2`B�Hb
jXRXR am#bi`�i2b
hrQ ivT2b Q7 +QKK2`+B�HHv �p�BH�#H2 bm#bi`�i2b r2`2 b2H2+i2/ 7Q` i?2 2tT2`BK2Mi- bi�BMH2bb
bi22H �AaA jy9 UAi�HBMQt- *x2+? _2Tm#HB+V �M/ hBe�H9o iBi�MBmK �HHQv rBi? Tm`Biv Q7
;`�/2 8 U"B#mb J2i�Hb- *x2+? _2Tm#HB+VX h?2 bi�BMH2bb bi22H bm#bi`�i2b r2`2 mb2/ 7Q`
QTiBKBx�iBQM Q7 i?2 _6@A*S /2TQbBiBQM T�`�K2i2`b- �M/- #�b2/ QM i?2 Q#i�BM2/ `2bmHib-
i?2 /2TQbBiBQM QM iBi�MBmK �HHQv bm#bi`�i2b r�b T2`7Q`K2/X h?2 +?2KB+�H +QKTQbBiBQM Q7
irQ K2i�Hb Bb b?QrM BM h�#H2 8 �M/ h�#H2 e- `2bT2+iBp2Hv �M/ i?2B` K�i2`B�H +?�`�+i2`BbiB+b
�`2 +QKT�`2/ BM h�#H2 dX

h�#H2 8, *?2KB+�H +QKTQbBiBQM Q7 �mbi2MBiB+ bi�BMH2bb bi22H �AaA jy9 (Ry9)

* (W) *` (W) LB (W) JM (W) aB (W) L (W) S (W) a (W)
IyXyd RdXyy@RNX8y 3Xyy@RyXyy IkXyy IRXyy IyXRR IyXy98 IyXyj

h�#H2 e, *?2KB+�H +QKTQbBiBQM Q7 iBi�MBmK �HHQv hBe�H9o ;`�/2 8 (Ry8)

hB (W) �H (W) o (W) 62 (W) P (W) * (W) L (W) > (W)
"�H�M+2 8X8y@eXd8 jX8y@9X8y IyX9y IyXky IyXy3 IyXy8 IyXyR8

h�#H2 d, *QKT�`BbQM Q7 K�i2`B�H +?�`�+i2`BbiB+b Q7 �AaA jy9 �M/ hBe�H9o (Ry9)(Ry8)

J�i2`B�H ᅻ (Ԗ�ԒԜϯ) ԉծ (ê*) 1 (:S�) >_* ᅶ (qfKXE) ᅫ (RfE)
�AaA jy9 3Xyy R98y RNj R3 ReXky RdXky੎Ry਷ϩ
hBe�H9o 9X9k Re8y RR9 je dXky 3Xey੎Ry਷ϩ

"Qi? bm#bi`�i2b r2`2 T`2T�`2/ 7`QK `QHH2/ b?22ib �M/ +mi iQ /BK2MbBQMb �++Q`/BM; iQ
6B;X jXR rBi? +?�K72`2/ 2/;2b QM i?2 b?Q`i2` bB/2b 7Q` �ii�+?K2Mi iQ � /2/B+�i2/ _6@A*S
?QH/2`X S`BQ` iQ i?2 +Q�iBM;b /2TQbBiBQM- i?2 bm#bi`�i2b r2`2 ;`Bi@#H�bi2/ �M/ +H2�M2/ iQ
`2KQp2 BKTm`BiB2b �M/ `2bB/m�H ;`Bi #v BKK2`bBQM BM �+2iQM2 �M/ 2tTQbm`2 iQ mHi`�bQmM/
7Q` Ry KBMmi2b UG�#Q`�iQ`v k .ERky>h.VX
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j 1sS1_AJ1Lh�G a1hlS

6B;m`2 jXR, am#bi`�i2 ;2QK2i`v mb2/ 7Q` _6@A*S /2TQbBiBQM

jXRXk >v/`QtvH�T�iBi2 TQr/2`
>v/`QtvH�T�iBi2 U*�RyUSP9VeUP>VkV TQr/2` rBi? i?2 T�`iB+H2 bBx2 @R8yY98 ᅷԜ- bmTTHB2/
#v J2/B+Q�i- arBix2`H�M/- r�b mb2/ 7Q` /2TQbBiBQMX h?Bb T�`iB+mH�` TQr/2` ?�b #22M
T`Qp2M 7Q` � HQM; iBK2 �M/ Bb mb2/ 7Q` +QKK2`+B�H TH�bK� bT`�v2/ Q`i?QT2/B+ �M/ /2Mi�H
�TTHB+�iBQMbX h?2 TQr/2` +?2KB+�H �M�HvbBb bmTTHB2/ #v i?2 T`Q/m+2` Bb b?QrM BM h�#H2 3-
�M/ i?2 T�`iB+H2bǶ KQ`T?QHQ;v �M/ bBx2 /Bbi`B#miBQM �`2 b?QrM BM 6B;X jXkX

h�#H2 3, J�i2`B�H +?�`�+i2`BbiB+b Q7 i?2 bmTTHB2/ >� TQr/2` (Rye)

*�fS
`�iBQ

h`�+2
2H2K2Mib

>2�pv
K2i�Hb

S�`iB+H2 bBx2
/Bbi`B#miBQM

"mHF
/2MbBiv

RXed

62Ij9Xyy TTK
�bIRXyy TTK
*/IRXyy TTK
S#IRXyy TTK
>;IyXy8 TTK

IRy TTK
.Ry4eyX8 ᅷԜ
.8y4N3Xk ᅷԜ
.Ny4R8dXN ᅷԜ yX9Nk Ԗ�ԒԜϯ

6B;m`2 jXk, JQ`T?QHQ;v Q7 i?2 >� TQr/2` T�`iB+H2b UH27iV- �M/ T�`iB+H2 bBx2 /Bbi`B#miBQM
U`B;?iV (Rye)
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jXk _6@A*S .1SPaAhAPL

h?2 Tm`Biv Q7 i?2 TQr/2` bi�i2/ #v i?2 K�Mm7�+im`2` r�b p2`B}2/ #v Qm` s_. �M�HvbBb-
+QM}`KBM; RyyW >� +QKTQbBiBQMX P7 i?Bb- NW r2`2 B/2MiB}2/ �b �KQ`T?Qmb T?�b2- i?mb
i?2 +`vbi�HHBMBiv r�b /2i2`KBM2/ iQ #2 NRWX

jXk _6@A*S /2TQbBiBQM
h2FM� h2F@R8 �p�BH�#H2 �i i?2 AMbiBimi2 Q7 SH�bK� S?vbB+b UASSV BM S`�;m2- *x2+? �+�/2@
Kv Q7 a+B2M+2b r�b mb2/ �b i?2 `�/BQ 7`2[m2M+v BM/m+iBp2Hv@+QmTH2/ TH�bK� /2pB+2 7Q`
i?2 /2TQbBiBQM Q7 >� +Q�iBM;b QMiQ i?2 bm#bi`�i2bX h?2 #�bB+ rQ`FBM; T`BM+BTH2b Q7 i?2
i2+?MQHQ;v r2`2 /2b+`B#2/ BM b2+iBQM kXjX 6B;X jXj b?Qrb i?2 BMi2`M�H �``�M;2K2Mi Q7 i?2
/2pB+2 +QKTQM2MibX

6B;m`2 jXj, h2FM� h2F@R8 BMi2`M�H �``�M;2K2Mi Q7 +QKTQM2Mib

h?Bb /2pB+2 +QmH/ `2�+? mT iQ R8 Fq Q7 iQ`+? TQr2`X h?2 +?�K#2` r�b 2[mBTT2/
rBi? �M BM@?Qmb2 /2bB;M2/ �M/ K�Mm7�+im`2/ b�KTH2 ?QH/2` i?�i +�M `2pQHp2- KQp2 BM
i?2 �tB�H /B`2+iBQM- Q` +QK#BM2 #Qi?X h?2 ?QH/2` r�b /2bB;M2/ iQ bmTTQ`i mT iQ bBt
bm#bi`�i2b bBKmHi�M2QmbHvX *QM+m``2MiHv- i?2 _6@A*S iQ`+? TH�+2/ T2`T2M/B+mH�` iQ i?2
?QH/2` +�M KQp2 mT �M/ /QrM- �HHQrBM; iQ b2i i?2 bT`�vBM; /Bbi�M+2X �M 2ti2`M�H 722/2`
�HHQrBM; � T`2+Bb2 722/`�i2 +QMi`QH r�b mb2/ iQ i`�MbTQ`i i?2 >� TQr/2` BMiQ i?2 iQ`+?X
�HH i?2b2 �/Dmbi�#H2 T�`�K2i2`b r2`2 }`bi QTiBKBx2/ mbBM; i?2 bi�BMH2bb bi22H bm#bi`�i2b- �b
b?QrM BM h�#H2 NX �7i2` i?2 QTiBKBx�iBQMb Ua_R@a_9V- irQ �//BiBQM�H `mMb r2`2 `2�HBx2/
mbBM; hBe�H9o bm#bi`�i2b Ua_8@a_eVX h?2 `mM a_8 +QTB2/ i?2 bm++2bb7mHHv QTiBKBx2/
T�`�K2i2`b Ua_9V- i?2 `mM a_e /Bz2`2/ BM TQr/2` 722/`�i2 �M/ bT`�v /Bbi�M+2 Uh�#H2 RyVX
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j 1sS1_AJ1Lh�G a1hlS

h�#H2 N, PTiBKBx�iBQM Q7 _6@A*S bT`�v T�`�K2i2`b mbBM; �AaA jy9 bm#bi`�i2b

aT`�vBM; `mM a_R a_k a_j a_9
hQ`+? TQr2` (Fq) N Rk R8 R8
622/`�i2 (;fKBM) yXR8 yXR8 yXR8 RXj
JQiBQM b?B7i b?B7i b?B7i b?B7i Y `2pQHmiBQM
aT`�vBM; /Bbi�M+2 (KK) dy dy dy dy
S`2?2�i (b) ey ey ey ey
hQ`+? T�bb2b 8 8 8 9
aT`�v iBK2 (b) jyy jyy jyy k9y

h�#H2 Ry, _6@A*S /2TQbBiBQM QM hBe�H9o bm#bi`�i2b

aT`�vBM; `mM a_8 a_e
hQ`+? TQr2` (Fq) R8 R8
622/`�i2 (;fKBM) RXj yXe8
JQiBQM b?B7i Y `2pQHmiBQM b?B7i Y `2pQHmiBQM
aT`�vBM; /Bbi�M+2 (KK) dy RRy
S`2?2�i (b) ey ey
hQ`+? T�bb2b 9 9
aT`�v iBK2 (b) k9y k9y

jXj *Q�iBM;b �M�HvbBb
h?2 T`Q/m+2/ +Q�iBM;b r2`2 bm#D2+i2/ iQ b2p2`�H �M�Hvx2bX 6B`bi- i?2B` bm`7�+2 `Qm;?M2bbԇռ �M/ ԇ֕ r�b K2�bm`2/ mbBM; i?2 bm`7�+2 `Qm;?M2bb i2bi2` JBimiQvQ aC@kRyX 6Bp2
K2�bm`2K2Mib �HQM; i?2 HQM;2` bB/2 �M/ }p2 �HQM; i?2 b?Q`i2` QM2 r2`2 K�/2 iQ Q#i�BM
�p2`�;2 p�Hm2bX

S?�b2 +QKTQbBiBQM Q7 b�KTH2b r�b /2i2`KBM2/ #v s@`�v /Bz`�+iBQM Us_.V K2i?Q/X
h?2 K2�bm`2K2Mib r2`2 +�``B2/ Qmi BM � bvKK2i`B+�H "`�;;@"`2Mi�MQ �``�M;2K2Mi QM
p2`iB+�H /Bz`�+iQK2i2` "`mF2` .3 .Bb+Qp2` U"`mF2` �sa- :2`K�MvV mbBM; *m ဗᅫ `�/B@
�iBQM rBi? LB ဗᅬ }Hi2`X .Bz`�+i2/ #2�K r�b /2i2+i2/ #v R. /2i2+iQ` GvMt1v2X h?2
�M;mH�` `�M;2 r�b 7`QK 8ê iQ 3yê rBi? � bi2T bBx2 yXyjêX h?2 iQi�H iBK2 Q7 2�+? bi2T
r�b j39 bX S?�b2 B/2MiB}+�iBQM r�b /QM2 mbBM; sǶS2`i >B;?a+Q`2 T`Q;`�K r?B+? �++2bb2/
S.6@k /�i�#�b2 Q7 +`vbi�HHBM2 T?�b2bX Zm�MiBi�iBp2 _B2ip2H/ `2}M2K2Mi r�b T2`7Q`K2/
BM hPS�a o8 iQ /2i2`KBM2 riXW Q7 �HH i?2 B/2MiB}2/ T?�b2bX

hQ �bb2b i?2 +Q�iBM;bǶ KB+`Qbi`m+im`2- i?2 b�KTH2b r2`2 K2i�HHQ;`�T?B+�HHv T`2T�`2/,
i?2v r2`2 +mi rBi? T`2+Bb2 K2i�HHQ;`�T?B+ b�r ai`m2`b a2iQ+QK@8y- 2K#2//2/ BM ai`m2`b
1TQ6Bt `2bBM �M/ i?2M ?�`/2M2/ 7Q` k9 ?Qm`bX h?2 }M�H b�KTH2b r2`2 TQHBb?2/ mbBM;
�miQK�iB+ TQHBb?BM; bvbi2K ai`m2`b h2;`�KBM@k8X am#b2[m2MiHv- i?2v r2`2 Q#b2`p2/ mbBM;
i?2 #�+Fb+�ii2`2/ 2H2+i`QM KQ/2 BM w2Bbb 1oP J�R8 b+�MMBM; 2H2+i`QM KB+`Qb+QT2 Ua1JVX

� b2i Q7 KB+`Q;`�T?b URy BK�;2b 7`QK /Bz2`2Mi T�`ib Q7 i?2 +Q�iBM; 7Q` 2�+? b�KTH2V r�b
7m`i?2` i�F2M #v h2b+�M o2;� a1J 7Q` TQ`QbBiv /2i2`KBM�iBQM mbBM; i?2 BK�;2 �M�HvbBb
bQ7ir�`2 AK�;2CX
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9 _2bmHib �M/ /Bb+mbbBQM
h?Bb +?�Ti2` rBHH T`2b2Mi i?2 `2bmHib Q7 i?2 �M�Hvx2/ >� +Q�iBM;bX h?2 +Q�iBM;b rBHH

#2 2p�Hm�i2/ rBi? `2bT2+i iQ i?2B` KB+`Qbi`m+im`2 �M/ T?�b2 +QMi2MiX h?2 `2bmHib rBHH #2
/Bb+mbb2/ rBi? `2bT2+i iQ i?2 b2H2+i2/ T�`�K2i2`b Q7 i?2 /2TQbBiBQM �M/ +QKT�`2/ iQ i?2
�p�BH�#H2 HBi2`�im`2 bQm`+2bX

9XR am`7�+2 `Qm;?M2bb
h?2 bm`7�+2 `Qm;?M2bb TH�vb �M 2bb2MiB�H `QH2 BM i?2 �ii�+?K2Mi Q7 i?2 BKTH�Mi iQ i?2 #QM2
iBbbm2X h?2 iB;?i2` � +QMM2+iBQM Q7 i?2 BKTH�Mi iQ i?2 #QM2 Bb- i?2 #2ii2` i`�MbKBbbBQM Q7
bi`2bb rBi?Qmi �Mv mM7�pQ`�#H2 KQiBQM #2ir22M i?2K U�#`�bBQM Bb KBMBKBx2/VX �/2[m�i2
bm`7�+2 `Qm;?M2bb Bb �HbQ p2`v BKTQ`i�Mi iQ 2z2+iBp2Hv K22i i?2 BKTH�MiǶb #BQ�+iBpBivX
"QM2 +2HHb r2`2 T`Qp2M iQ #2 p2`v b2MbBiBp2 iQ KB+`Q@iQTQ;`�T?v �M/ i?2v +�M Q`B2Mi �M/
KB;`�i2 #�b2/ QM i?2 bm`7�+2 72�im`2bX Ai r�b /Bb+Qp2`2/ i?�i � `Qm;?M2bb BM `�M;2 Q7
kX8@9 ᅷԜ Bb i?2 #2bi 7Q` +2HH �/?2bBQM �M/ ;`Qri?- r?BH2 `Qm;?M2bb BM i?2 `�M;2 Q7 9@d ᅷԜ
K�F2b +2HH /Bz2`2MiB�iBQM TQbbB#H2 (Ryd)(Ry3)X

h?2 bBx2 Q7 Qbi2Q#H�bib Bb �TT`QtBK�i2Hv ky@8y ᅷԜ- r?B+? Bb �HbQ � `Qm;?M2bb i?�i i?2v
biBHH `2+Q;MBx2 �M/ ;`Qr QMX h?2 bm`7�+2 rBi? bm+? `Qm;?M2bb �TT2�`b HQ+�HHv bKQQi?- #mi
i?2 +2HHb +�M biBHH �ii�+? iQ Bi �M/ �HbQ T`QHB72`�i2 (RyN)(RRy)X

h�#H2 RR, am`7�+2 `Qm;?M2bb Q7 �TTHB2/ +Q�iBM;b

a_9 a_8 a_e
_� (ᅷԜ) ReXyy਻yX9N RdXke਻yX3j RdXke਻RXRR
_x (ᅷԜ) dNX93਻kX8d 3eX8d਻jX83 38Xjk਻jXkj

"�b2/ QM i?2 KB+`Qbi`m+im`2 Q#b2`p�iBQM Ub22 b2+iBQM 9XkV- QMHv b�KTH2b a_9@a_e r2`2
`2+Q;MBx2/ �b T`QKBbBM;X �b bm+?- i?2 �M�Hvb2b bm+? �b bm`7�+2 `Qm;?M2bb r2`2 T2`7Q`K2/
mbBM; i?2b2 b�KTH2b QMHvX

Ai +�M #2 b22M i?�i i?2 �p2`�;2 `Qm;?M2bb Q7 i?2 b2H2+i2/ b�KTH2b Uh�#H2 RRV HB2b BM
i?2 `�M;2 #2ir22M i?2 /Bz2`2MiB�iBQM@T`QKQiBM; KB+`Q@`Qm;?M2bb �M/ i?2 T`QHB72`�iBQM@
T`QKQiBM; K�+`Q@`Qm;?M2bbX AM Qi?2` rQ`/b- 7`QK i?2 TQBMi Q7 pB2r Q7 b�iBb7�+iQ`v +QM@
M2+iBQM Q7 i?2 BKTH�Mi iQ i?2 #QM2 iBbbm2- i?2 `Qm;?M2bb Q7 i?2 �TTHB2/ +Q�iBM;b Bb bm{+B2Mi
�M/ K22ib i?2 bi`BM;2Mi +QM/BiBQMbX

9Xk JB+`Qbi`m+im`2
SH�bK� bT`�vBM; ?�b #22M mb2/ 7Q` � HQM; iBK2 iQ �TTHv >� +Q�iBM;b #2+�mb2 Bi Bb �#H2
iQ 2Mbm`2 bm{+B2Mi �/?2bBQM #2ir22M i?2 +Q�iBM; �M/ i?2 bm#bi`�i2 �M/- BM �//BiBQM-
r2HH@�/Dmbi�#H2 /2TQbBiBQM T�`�K2i2`b 2Mbm`2 `2T`Q/m+B#H2 `2bmHibX "2bB/2b- Bi Bb bmBi�#H2
7Q` K�bb T`Q/m+iBQMX h?2 i?B+FM2bb Q7 >� +Q�iBM;b �TTHB2/ #v TH�bK� bT`�v mbm�HHv
`�M;2b 7`QK 8y@kyy ᅷԜX >Qr2p2`- `2H�i2/ iQ i?2 M�im`2 Q7 i?2 T`Q+2bb- i?2`2 �`2 b2p2`2
/`�r#�+Fb- bm+? �b #BQ+2`�KB+ /2+QKTQbBiBQM +�mb2/ #v ?B;? i2KT2`�im`2b- ?B;? i?2`K�H
`2bB/m�H bi`2bb2b BM i?2 +Q�iBM;- Q` i?2 T`2b2M+2 Q7 /272+ib UmMK2Hi2/ T�`iB+H2b- pQB/b Q`
+`�+FbV (k3)X

9e



9 _1alGha �L. .Aa*laaAPL

hQ KBMBKBx2 i?2b2 M2;�iBp2 T?2MQK2M� BM i?2 _6@A*S bT`�vBM; T`Q+2bb- i?2 bT`�v
T�`�K2i2`b r2`2 }`bi QTiBKBx2/ mbBM; �AaA jy9 bm#bi`�i2bX h?2 a1J BK�;2b Q7 b�K@
TH2b a_R@a_9 T`2b2Mi2/ BM 6B;X 9XR /Q+mK2Mi i?Bb +QMiBMmQmb �/DmbiK2Mi Q7 i?2 bT`�v
T�`�K2i2`bX

6B;m`2 9XR, PTiBKBx�iBQM Q7 i?2 T`Q+2bb mbBM; i?2 �AaA jy9 bm#bi`�i2b

h?2 b�KTH2 a_R b?Qrb � p2`v TQ`Qmb �M/ /Bb+QMiBMmQmb +Q�iBM; +QMbBbiBM; �HKQbi
2MiB`2Hv Q7 mMK2Hi2/ T�`iB+H2b Q7 i?2 >� TQr/2`- mM/Qm#i2/Hv +�mb2/ #v i?2 HQr N Fq
TQr2` Q7 i?2 TH�bK� iQ`+?X h?2`27Q`2- i?2 TQr2` r�b BM+`2�b2/ iQ Rk Fq �M/ i?2 bT`�vBM;
r�b `2T2�i2/X h?2 Q#i�BM2/ b�KTH2 a_k b?Qrb Km+? H2bb TQ`Qmb +Q�iBM;- KQ`2 +Q?2bBp2-
#mi biBHH +QMi�BMBM; � bB;MB}+�Mi T`QTQ`iBQM Q7 mMK2Hi2/ T�`iB+H2bX hQ `2/m+2 i?2 T2`@
+2Mi�;2 Q7 mMK2Hi2/ T�`iB+H2b- i?2 iQ`+? TQr2` r�b 7m`i?2` BM+`2�b2/ iQ i?2 K�tBKmK Q7
i?2 /2pB+2- R8 Fq- �M/ a_j bT`�vBM; r�b +�``B2/ QmiX �b i?2 a1J BK�;2 b?Qrb- � p2`v
/2Mb2 +Q�iBM; r�b 7Q`K2/X LQ mMK2Hi2/ T�`iB+H2b r2`2 Q#b2`p2/ BM i?2 bi`m+im`2X AM 7�+i-
i?2 +Q�iBM; r�b iQQ /2Mb2 �M/ BM/BpB/m�H bTH�ib +QmH/ MQi #2 /Bb+2`M2/X h?Bb +QmH/ ?�p2
#22M � +QMb2[m2M+2 Q7 `2K2HiBM; Q7 /2TQbBi2/ K�i2`B�H +�mb2/ #v i?2 bm#b2[m2Mi R8@Fq
iQ`+? T�bb2b U}p2 T�bb2b r2`2 mb2/ BM iQi�HVX .2bTBi2 i?2 K2+?�MB+�H bi`2M;i? bm+? +Q�iBM;
rQmH/ Qz2`- i?2 pB`im�HHv MQM@TQ`Qmb +Q�iBM; rQmH/ #2 mMbmBi�#H2 7Q` #BQ�TTHB+�iBQMX AM
i?Bb `2;�`/- Bi r�b M2+2bb�`v iQ �/Dmbi Qi?2` bT`�v T�`�K2i2`bX h?2`27Q`2- 7Q` a_9- i?2
bm#bi`�i2 KQiBQM r�b KQ/B}2/X �HH T`2pBQmb +Q�iBM;b r2`2 /2TQbBi2/ QMiQ bm#bi`�i2b i?�i
QMHv i`�Mbp2`b�HHv b?B7i2/ #�+F �M/ 7Q`i? `2H�iBp2 iQ i?2 TH�bK� bi`2�KX 6Q` a_9- i?2
i`�Mbp2`b�H b?B7i r�b +QK#BM2/ rBi? i?2 ?QH/2` +QMiBMmQmb `2pQHmiBQMX

9d



9Xk JA*_Pah_l*hl_1

6B;m`2 9Xk, a1J BK�;2 Q7 �AaA jy9 bm#bi`�i2 +Q�i2/ rBi? a_9 T�`�K2i2`b

6B;m`2 9Xj, a1J BK�;2 Q7 hBe�H9o bm#bi`�i2 +Q�i2/ rBi? a_8 T�`�K2i2`b
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9 _1alGha �L. .Aa*laaAPL

6B;m`2 9X9, a1J BK�;2 Q7 hBe�H9o bm#bi`�i2 +Q�i2/ rBi? a_e T�`�K2i2`b

h?Bb +QK#BM�iBQM Q7 KQp2K2Mi �HHQr2/ iQ 2p2MHv /Bbi`B#mi2 U/BpB/2V i?2 R8@Fq iQ`+?
TQr2` U#v /2TQbBiBQM QM bBt bm#bi`�i2bV- iQ +QQH i?2 b�KTH2b /QrM KQ`2 2z2+iBp2Hv U2�+? Q7
i?2 bBt b�KTH2b r�b MQr bT`�v2/ QMHv 7Q` � HBKBi2/ iBK2 �M/ r�b +QQH2/ BMi2MbBp2Hv r?2M
Qmi Q7 i?2 bT`�v@HBM2 bB;?iV �M/ �HbQ �HHQr2/ iQ +QKT2Mb�i2 i?2 :�mbbB�M /Bbi`B#miBQM Q7
i?2 +Q�iBM; i?B+FM2bb i?�i 7Q`K2/ BM i?2 +Q�iBM;b r?2`2 `2+BT`Q+�H i`�Mbp2`b�H KQp2K2Mi
r�b mb2/ QMHvX h?2 `2bmHiBM; +Q�iBM; a_9 r�b bmBi�#Hv TQ`Qmb- r2HH +Q?2bBp2 �M/ +QMi�BM2/
�M �++2Ti�#H2 �KQmMi Q7 mMK2Hi2/- RyyW +`vbi�HHBM2 >� T�`iB+H2bX �b i?Bb KB+`Qbi`m+im`2
r�b +QMbB/2`2/ QTiBK�H- i?2 bm#bi`�i2b r2`2 +?�M;2/ iQ hBe�H9o �M/ i?2 2tT2`BK2Mi r�b
7m`i?2` 2tT�M/2/ Ua_8- a_eVX

h?2 a1J BK�;2b T`2b2Mi2/ BM 6B;bX 9Xk- 9Xj �M/ 9X9 b?Qr � H�`;2` K�;MB}+�iBQM Q7
i?2 b�KTH2 a_9 +QKT�`2/ iQ b�KTH2b a_8 �M/ a_e- `2bT2+iBp2HvX

h?2 T`2b2Mi2/ KB+`Qbi`m+im`2b BM/B+�i2 bBKBH�`Biv Q7 i?2 i?`22 +Q�iBM;b- rBi? QMHv
KBMQ` /Bz2`2M+2bX "Qi? b�KTH2b a_9- a_8 bT`�v2/ mM/2` B/2MiB+�H T�`�K2i2`b U2t+2Ti
i?2 bm#bi`�i2 K�i2`B�HV +QMi�BM2/ p2`iB+�H +`�+Fb- ?Qr2p2`- i?2 +Q�iBM; QM i?2 �AaA jy9
bm#bi`�i2 b?Qr2/ H�`;2` +`�+Fb �i i?2 bm`7�+2- r?B+? i?2 hBe�H9o bm#bi`�i2 b22Kb iQ ?�p2
2HBKBM�i2/X h?Bb K�v #2 +�mb2/ #v /Bz2`2Mi i?2`K�H T`QT2`iB2b Q7 #Qi? K2i�HbX

hQ 7m`i?2` QTiBKBx2 i?2 T`QT2`iB2b- �MQi?2` bT`�v T�`�K2i2`b r2`2 �/Dmbi2/ 7Q` a_e @
bT`�v /Bbi�M+2 �M/ TQr/2` 722/`�i2 Uh�#H2 RyVX h?2 bT`�v /Bbi�M+2 r�b 2ti2M/2/ bQ i?�i
i?2 /2TQbBi2/ >� T�`iB+H2b bT2M/ HQM;2` iBK2 BM i?2 TH�bK� bi`2�K- �HHQrBM; i?2B` #2ii2`
�M/ KQ`2 mMB7Q`K K2HiBM;X �i i?2 b�K2 iBK2- i?2 TQr/2` 722/`�i2 r�b ?�Hp2/ iQ /Bbi`B#mi2
i?2 TH�bK� 2Mi?�HTv QMiQ H2bb T�`iB+H2b- TQi2MiB�HHv i`B;;2`BM; v2i KQ`2 2p2M �M/ bi�#H2
+QM/BiBQMbX L�im`�HHv- i?2 HQr2` 722/`�i2 rQmH/ #`BM; � `2/m+iBQM Q7 i?2 +Q�iBM; i?B+FM2bbX
>Qr2p2`- Bi r�b /2+B/2/ MQi iQ BM+`2�b2 i?2 MmK#2` Q7 T�bb2b mM/2` i?2 iQ`+?- iQ T`2p2Mi
Qp2`H�T Q7 i?Bb 7�+iQ`Ƕb BM~m2M+2 rBi? bT`�v /Bbi�M+2 �M/ 722/`�i2X h?2 `2/m+2/ i?B+FM2bb
UbiBHH bmBi�#H2 7Q` i?2 �TTHB+�iBQMV +QmH/ 7m`i?2` T`2p2Mi � 7Q`K�iBQM Q7 i?2 p2`iB+�H +`�+Fb
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9Xj SP_PaAhu

Q#b2`p2/ BM a_9 �M/ a_8X �b b?QrM BM 6B;X 9X9- i?2 KB+`Qbi`m+im`2 Q7 i?2 b�KTH2
BKT`Qp2/ bHB;?iHv U2X;X- i?2 �#b2M+2 Q7 mMK2Hi2/ T�`iB+H2bV- #mi i?2 p2`iB+�H +`�+Fb r2`2
biBHH T`2b2Mi BM a_eX AM Qi?2` rQ`/b- i?Bb �TT`Q�+? /B/ MQi #`BM; � /2bB`2/ BKT`Qp2K2Mi
�M/ � 7m`i?2` QTiBKBx�iBQM Q7 i?2 KB+`Qbi`m+im`2 Bb i?2`27Q`2 TH�MM2/ BM i?2 7QHHQrBM;
2tT2`BK2Mi�H rQ`FX

9Xj SQ`QbBiv
SH�bK� bT`�vBM; +Q�iBM;b mbm�HHv ?�p2 � TQ`QbBiv BM i?2 `�M;2 Q7 k@kyWX AM i2`Kb Q7
K2+?�MB+�H T`QT2`iB2b- i?2 +Q�iBM; rBi? i?2 HQr2bi TQbbB#H2 TQ`QbBiv Bb Q7 +Qm`b2 i?2 KQbi
/2bB`�#H2- r?BH2 7`QK i?2 TQBMi Q7 pB2r Q7 bmBi�#BHBiv 7Q` Qbi2Q#H�bib- Bi Bb M2+2bb�`v iQ
T`2T�`2 i?2 +Q�iBM; rBi? +2`i�BM TQ`QbBiv H2p2HbX AM i?Bb `2bT2+i- � +Q�iBM; rBi? � TQ`QbBiv
BM i?2 `�M;2 Q7 8@kyW K22ib #Qi? +`Bi2`B� U`2i�BMb bm{+B2Mi K2+?�MB+�H T`QT2`iB2b �M/
Qz2`b ;QQ/ +2HHb +QKT�iB#BHBivV �M/ i?2`27Q`2 Bb KQbi bmBi�#H2 iQ mb2 (RRR)(RRk)X

h�#H2 Rk, SQ`QbBiv �M/ TQ`2 bBx2 Q7 b2H2+i2/ +Q�iBM;b

a_9 a_8 a_e
SQ`QbBiv (W) 3X83਻yX3R 3Xey਻kXyd RyXd8਻RXkk
SQ`2 bBx2 (ᅷԜ) j9Xkd਻kXRR kNX9d਻jXd8 kjXN9਻RXy3

AK�;2 �M�HvbBb UbmKK2/ mT BM h�#H2 RkV `2p2�H2/ i?�i i?2 bm#bi`�i2 ivT2 /Q2b MQi
TH�v � +`m+B�H `QH2 BM TQ`QbBiv 7Q`K�iBQM, b�KTH2b a_9 �M/ a_8 r2`2 /2TQbBi2/ mM/2`
B/2MiB+�H +QM/BiBQMb �M/ i?2 TQ`QbBiv Q7 i?2B` +Q�iBM;b Bb KQ`2 Q` H2bb i?2 b�K2X AM a_e-
i?2 TQr/2` T�`iB+H2b r2`2 72/ BM �i � HQr2` 722/`�i2 �M/ /2TQbBi2/ 7`QK � ;`2�i2` /2TQbBiBQM
/Bbi�M+2 UbT2Mi � HQM;2` iBK2 BM i?2 TH�bK� bi`2�KV- r?B+? +QmH/ +�mb2 KQ`2 i?Q`Qm;?
K2HiBM; Q7 i?2 T�`iB+H2b �M/ 7Q`K H2bb TQ`Qmb +Q�iBM;bX >Qr2p2`- +Q�iBM; rBi? � ?B;?2`
TQ`QbBiv ?�b #22M 7Q`K2/- BMbi2�/X �i i?2 KQK2Mi- i?Bb `�i?2` mM2tT2+i2/ `2bmHi M22/b
iQ #2 mM/2`biQQ/ v2iX �i i?2 b�K2 iBK2- i?2 �p2`�;2 TQ`2 bBx2b r2`2 +�H+mH�i2/ �bbmKBM;
� +B`+mH�` ;2QK2i`v Q7 i?2 TQ`2bX h?2 `2bmHib Q#i�BM2/ BM/B+�i2 � /2+`2�b2 BM TQ`2 bBx2
�bbQ+B�i2/ rBi? /Bz2`2Mi bm#bi`�i2Ƕb i?2`K�H T`QT2`iB2b �M/ /2TQbBiBQM T�`�K2i2`bX

h?2 TQ`QbBiv H2p2Hb Q7 i?2 bim/B2/ b�KTH2b 7�HH rBi?BM i?2 `�M;2 bmBi�#H2 7Q` Qbi2Q#H�bi
Q++mT�M+v �M/ K�v #2 �TTHB+�#H2 BM i2`Kb Q7 #BQ+QKT�iB#BHBiv rBi? i?2 ?Qbi iBbbm2X _2@
;�`/BM; iQ B/2�H TQ`2 bBx2- �++Q`/BM; iQ >QHv 2i �HX- i?2 bmBi�#H2 TQ`2 bBx2 7Q` #QM2 BM@;`Qri?
`�M;2b 7`QK Ryy ᅷԜ iQ 9yy ᅷԜ- r?BH2 Ai�H� 2i �HX +H�BK i?2 TQ`2 bBx2 `�M;2b 7`QK 8y ᅷԜ
iQ Rk8 ᅷԜ (RRj)(RR9)X Ai Bb i?2`27Q`2 MQiB+2�#H2 i?�i QTBMBQMb QM i?2 B/2�H TQ`2 bBx2 /Bz2`
BM i?2 HBi2`�im`2X L2p2`i?2H2bb- Bi Bb +H2�` i?�i /2T2M/BM; QM i?2 bBx2 Q7 i?2 Qbi2Q#H�bib
Uky@8y ᅷԜV- TQ`2b Q7 i?2 b�K2 KBMBKmK bBx2 �`2 M22/2/ iQ �HHQr #QM2 iBbbm2 BM@;`Qri? iQ
Q++m`X h?2 K2�bm`2/ p�Hm2b Q7 TQ`2 bBx2b BM Qm` +Q�iBM;b- �HbQ rBi? `2;�`/ iQ i?2 `2b2�`+?
Q7 *Bx2F 2i �HX- �`2 `�i?2` mM/2`bBx2/ �M/ �`2 MQi +QKTH2i2Hv bmBi�#H2 7Q` #QM2 iBbbm2 BM@
;`Qri? (RR8)X 6Q` i?Bb `2�bQM- 7m`i?2` 2tT2`BK2Mib b?QmH/ #2 mM/2`i�F2M iQ �+?B2p2 H�`;2`
TQ`2 bBx2X
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9X9 S?�b2 +QKTQbBiBQM
SH�bK� bT`�vBM; Q7 ?v/`QtvH�T�iBi2 +Q�iBM;b ?�b #22M �M/ biBHH Bb i?2 KQbi rB/2Hv mb2/
K2i?Q/- bBM+2 Bi Bb biBHH i?2 QMHv K2i?Q/ �TT`Qp2/ #v 6QQ/ �M/ .`m; �/KBMBbi`�iBQM
U6.�V 7Q` �TTHvBM; +Q�iBM;b QMiQ i?2 BKTH�MibǶ bm`7�+2b BMi2M/2/ 7Q` +HBMB+�H mb2X lM@
7Q`imM�i2Hv- �b /2b+`B#2/ 2�`HB2` BM b2+iBQM kXeXj- >� `2�/BHv /2+QKTQb2b BMiQ mM/2bB`2/
T?�b2b /m`BM; TH�bK� /2TQbBiBQM- bT2+B}+�HHv BMiQ h*S- hh*S �M/ *�PX AM �//BiBQM iQ
i?2b2- /2?v/`QtvH�i2/ T?�b2b bm+? �b Qtv?v/`QtvH�T�iBi2 UP>�V �M/ Qtv�T�iBi2 UP�V- Q`
[m2M+?2/ T?�b2b bm+? �b �KQ`T?Qmb +�H+BmK T?QbT?�i2 U�*SV- K�v �HbQ Q++m` (eN)X

P7 i?2 TQi2MiB�H QTiBQMb- i?2 KQbi rB/2bT`2�/ TH�bK� bT`�v i2+?MQHQ;v Bb mM/Qm#i@
2/Hv �iKQbT?2`B+ TH�bK� bT`�v U�SaVX h?Bb i2+?MQHQ;v Bb r2HH `2b2�`+?2/- i2bi2/ 7Q` v2�`b
�M/ Bib `2bmHib �`2 p2`v ;QQ/X >Qr2p2`- 2p2M i?Bb i2+?MQHQ;v ?�b `QQK 7Q` BKT`Qp2K2Mi-
i?mb Qi?2` i2+?MB[m2b 7Q` �TTHvBM; >� +Q�iBM;b �`2 #2BM; 2tTHQ`2/X h?2b2 `2b2�`+?2b
?�p2 7Q+mb2/- 7Q` 2t�KTH2- QM T`Q+2bb2b bm+? �b HQr@T`2bbm`2 Up�+mmKV TH�bK� bT`�vBM;
UGSSafoSa (RRe)V- bmbT2MbBQM TH�bK� bT`�vBM; UaSa (RRd)V- bQHmiBQM T`2+m`bQ` TH�bK�
bT`�vBM; UaSSa (RR3)V- KB+`QTH�bK� bT`�vBM; UJASa (RRN)V �M/ HQr@2M2`;v TH�bK� bT`�v@
BM; UG1Sa (Rky)VX h?Bb b2`B2 r�b MQr bmTTH2K2Mi2/ rBi? _6@A*S i2+?MQHQ;v mb2/ 7Q`
Qm` >� /2TQbBiBQM 7`QK i?Bb bim/vX h?2 T?�b2 +QKTQbBiBQM Q7 i?2 _6@A*S >� +Q�iBM;b
a_9@a_e Bb T`2b2Mi2/ BM 6B;bX 9X8@9XdX

6B;m`2 9X8, s_. T�ii2`M Q7 b�KTH2 a_9

6B;m`2 9Xe, s_. T�ii2`M Q7 b�KTH2 a_8
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9X9 S>�a1 *PJSPaAhAPL

6B;m`2 9Xd, s_. T�ii2`M Q7 b�KTH2 a_e

Zm�MiB}+�iBQM Q7 i?2 T?�b2 +QMi2Mi #v _B2ip2H/ �M�HvbBb Bb bmKK�`Bx2/ BM h�#H2 RjX
.2bTBi2 i?2 HQr2bi +QMi2Mi Q7 mMKQHi2M T�`iB+H2b- Q7 i?2 Q`B;BM�H- RyyW >� TQr/2`- i?2
b�KTH2 a_e 2t?B#Bi2/ i?2 ?B;?2bi +QMi2Mi Q7 >�X h?2 /Bz2`2M+2b K�v #2 i`B;;2`2/ #v i?2
/Bz2`2Mi i?2`K�H +QM/BiBQMb /m`BM; i?2 /2TQbBiBQM Q7 i?2 i?`22 b�KTH2bX h?2 hh*S T?�b2
�++QmMi2/ 7Q` KQ`2 i?�M 9yW Q7 �HH +Q�iBM;b- ᅫ@h*S �#Qmi Ry@kyW- �M/ *�P r�b T`2b2Mi
BM bK�HH �KQmMibX

h�#H2 Rj, s_. �M�HvbBb Q7 b2H2+i2/ b�KTH2b U�HH BM riXWV

a_9 a_8 a_e
>� jNXe j9X8 98Xy
hh*S 9jXd 9jXd 9jXkᅫ@h*S R9X3 RNXe NX9
*�P RXN kXk kX8

AM i?2 HBi2`�im`2- +Q�iBM;b �TTHB2/ #v +QMp2MiBQM�H �iKQbT?2`B+ TH�bK� bT`�v rBi? >�
+QMi2Mi �b ?B;? �b NyW rBi? � HQr +QMi2Mi Q7 /2+QKTQb2/ ᅫ@h*S �M/ hh*S T?�b2b +�M
#2 7QmM/ (RkR)X �HbQ BM i?2 +�b2 Q7 bmbT2MbBQM TH�bK� bT`�v- +Q�iBM;b +QMi�BMBM; �HKQbi
3yW Q7 >� �M/ bK�HH �KQmMib Q7 ᅫ@h*S- hh*S �M/ *�P r2`2 �+?B2p2/ (Rkk)X

AM +QKT�`BbQM- i?2 i`B�H _6@A*S +Q�iBM;b T`2b2Mi2/ ?2`2BM ?�p2 � bB;MB}+�MiHv HQr2`
>� +QMi2Mi �M/ � `2H�iBp2Hv ?B;? +QMi2Mi Q7 mM/2bB`2/ T?�b2bX AM i?Bb `2bT2+i- 7m`i?2`
T`Q+2bb QTiBKBx�iBQM Bb M22/2/ iQ �+?B2p2 i?2 [m�HBiv Q7 .* TH�bK� bT`�v2/ +Q�iBM;b
`2b2�`+?2/ 7Q` /2+�/2bX
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8 *QM+HmbBQMb
h?2 �BK Q7 i?2 T`2b2Mi /BTHQK� i?2bBb r�b iQ 2tTHQ`2 � M2r TQbbB#BHBiv Q7 �TTHvBM;

#BQ�+iBp2 +Q�iBM;b QM K2i�H bm#bi`�i2b rBi? � TQbbB#H2 Qp2`H�T BMiQ +HBMB+�H mb2X *QMp2M@
iBQM�H �M/ +QKKQMHv �p�BH�#H2 �HHQvb mb2/ BM #BQ�TTHB+�iBQMb- bT2+B}+�HHv bi�BMH2bb bi22H
�AaA jy9 �M/ iBi�MBmK �HHQv hBe�H9o- r2`2 +?Qb2M �b bm#bi`�i2bX >v/`QtvH�T�iBi2 TQr/2`
r�b +?Qb2M �b i?2 +Q�iBM; K�i2`B�H- r?B+? Bb mb2/ K�BMHv 7Q` Q`i?QT2/B+ �M/ /2Mi�H �TTHB@
+�iBQMb /m2 iQ Bib 2t+2HH2Mi #BQ�+iBp2 T`QT2`iB2bX h?2 mM2tTHQ`2/ MQp2Hiv Q7 i?Bb `2b2�`+?
?�b #22M i?2 mb2 Q7 `�/BQ 7`2[m2M+v BM/m+iBp2Hv@+QmTH2/ TH�bK� U_6@A*SV i2+?MQHQ;v �b
�M 2M2`;v bQm`+2 7Q` i?2 +2`�KB+ +Q�iBM;b /2TQbBiBQMX

h?2 bi�BMH2bb bi22H bm#bi`�i2b r2`2 mb2 iQ QTiBKBx2 i?2 /2TQbBiBQM T`Q+2bbX PM+2 i?2
QTiBKmK +QM/BiBQMb r2`2 B/2MiB}2/- /2TQbBiBQM r�b T2`7Q`K2/ QM i?2 iBi�MBmK �HHQv bm#@
bi`�i2bX h?2 T`Q/m+2/ +Q�iBM;b r2`2 bm#D2+i2/ iQ �M�Hvx2b BM i2`Kb Q7 bm`7�+2 `Qm;?M2bb-
KB+`Qbi`m+im`2 UTQ`QbBiv �M/ TQ`2 bBx2V �M/ T?�b2 +QKTQbBiBQM Us@`�v /Bz`�+iBQMVX

h?2 bm`7�+2 `Qm;?M2bb Q7 �HH b�KTH2b r�b 7QmM/ iQ #2 b�iBb7�+iQ`v BM i2`Kb Q7 TQi2MiB�H
bm{+B2Mi �/?2bBQM Q7 Qbi2Q#H�bib- T`QpB/BM; 7�pQ`�#H2 +QM/BiBQMb 7Q` M2r #QM2 ;`Qri?X AM
i2`Kb Q7 KB+`Qbi`m+im`2- a1J BK�;BM; +QM}`K2/ i?2 bTH�i bi`m+im`2 ivTB+�H 7Q` TH�bK�
bT`�v2/ +Q�iBM;bX h?2 i`B�H +Q�iBM;b +QMi�BM2/ � bB;MB}+�Mi T`QTQ`iBQM Q7 mMK2Hi2/ T�`@
iB+H2b- i?�i r2`2 bm++2b7mHHv 2HBKBM�i2/ iQ � b�iBb7�+iQ`v H2p2H BM bm#b2[m2Mi QTiBKBx�iBQMX
*QMi`�`v iQ i?Bb- i?2 Q++m``2M+2 Q7 p2`iB+�H +`�+Fb r�b MQi 2HBKBM�i2/ BM i?Bb bim/v �M/
`2K�BMb �M Bbbm2 iQ #2 7m`i?2` `2bQHp2/ BM i?2 M2ti 2tT2`BK2MibX h?2 Qp2`�HH TQ`QbBiv
+QMi2Mi Q7 i?2 +Q�iBM;b r�b b�iBb7�+iQ`v 7`QK � #BQHQ;B+�H �M/ K2+?�MB+�H TQBMi Q7 pB2r
BM �HH /B`2+iBQMbX >Qr2p2`- i?2 TQ`2 bBx2 7Q` #QM2 BM@;`Qri? r�b b?QrM iQ #2 biBHH bHB;?iHv
BMbm{+B2MiX 6BM�HHv- i?2 s_. �M�HvbBb `2p2�H2/ i?�i i?2 HQr TQr2`b Q7 i?2 _6@A*S iQ`+?
�b QTTQb2/ iQ i?2 ?B;?@TQr2` �iKQbT?2`B+ .* bQm`+2b /B/ MQi i`B;;2` 7�pQ`�#H2 T?�b2
+QMi2MiX AM 7�+i- i?2 _6@A*S +Q�iBM;bǶ T?�b2 +QKTQbBiBQM +?�M;2 KQ`2 T`QKBM2MiHv �M/
i?2 RyyW Tm`2 ?v/`QtvH�T�iBi2 722/biQ+F TQr/2` /2+QKTQb2/ BMiQ p�`BQmb T?�b2b /m`BM;
Bib /2TQbBiBQMX h?2 >� +QMi2Mi BM i?2 +Q�iBM;b `�M;2/ 7`QK j8@98WX *QKT�`2/ iQ i?2
#2bi `2bmHib Q#i�BM2/ #v i?2 +QMp2MiBQM�H �iKQbT?2`B+ TH�bK� bT`�v /2TQbBiBQM Q` bmbT2M@
bBQM TH�bK� bT`�v /2TQbBiBQM- i?2b2 �`2 �#Qmi ?�H7 i?2 p�Hm2bX 6m`i?2` QTiBKBx�iBQM rBHH
#2 Tm`bm2/ BM i?2 TH�MM2/ 2tT2`BK2MibX

AM bmKK�`v- i?2 _6@A*S i2+?MQHQ;v b?Qrb � T`QKBbBM; TQi2MiB�H 7Q` /2TQbBiBQM Q7 >�
+Q�iBM;bX �i i?2 b�K2 iBK2- i?2`2 Bb biBHH � M22/ 7Q` BKT`Qp2K2Mi �b i?2 Q#i�BM2/ +Q�iBM;b
/Q MQi `2�+? i?2 [m�HBiv Q7 i?2 #2bi `2bmHib Q#i�BM2/ BM i?2 HBi2`�im`2 r?2M bT`�vBM;
mbBM; �iKQbT?2`B+ iQ`+?2bX AM T�`iB+mH�`- i?2 T?�b2 +QKTQbBiBQM M22/ iQ #2 +QMi`QHH2/
iQ T�`iB�HHv bmTT`2bb i?2 7Q`K�iBQM Q7 b2+QM/�`v T?�b2bX 6m`i?2` 2tT2`BK2Mi�H rQ`F Bb
TH�MM2/ iQ i�`;2i i?2b2 Bbbm2bX
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e "B#HBQ;`�T?v
(R) sl- "Xc w>�L:- qX, S`Q;`2bb �M/ �TTHB+�iBQM Q7 M�MQ@bm`7�+2 2M;BM22`BM; BM *?BM�X

Pt7Q`/, 1Hb2pB2` a+B2M+2- kyy8- jjN@j9jX Aa"L Nd3@y@y3@y998y9@8X l_G, ?iiTb,ff@
/QBXQ`;fRyXRyRef"Nd3@yy3y998y9@8f8yydy@k

(k) ZlALhALP- GX, R @ Pp2`pB2r Q7 +Q�iBM; i2+?MQHQ;B2bX qQQ/?2�/ Sm#HBb?BM;- kyR9-
R@k9X Aa"L Nd3@y@38dyN@9e3@RX l_G, ?iiTb,ff/QBXQ`;fRyXR8jjfNd3y38dyN9eN3XR

(j) q?�i �`2 i?2 K�BM bm`7�+2 2M;BM22`BM; T`Q+2bb2b\ hqA (QMHBM2)X *�K#`B/;2, hqA-
kykR (kykR@yk@kk)X l_G, ?iiTb,ff#BiXHvfj2�vS/?

(9) >lh*>AL:a- AXc a>ASq�u- SX, d @ am`7�+2 2M;BM22`BM;X "mii2`rQ`i?@>2BM2K�MM-
kyRd- bX kjd@k3RX Aa"L Nd3@y@y3@RyyNRy@NX l_G, ?iiTb,ff/QBXQ`;fRyXRyRef"Nd3@y@y3@
RyyNRy@NXyyyyd@e

(8) �M AMi`Q/m+iBQM iQ h?2`K�H aT`�vX AM, amHx2` J2i+Q (QMHBM2)X :2`K�Mv, amHx2`
J2i+Q- kyRj (kykR@yk@k9)X l_G, ?iiTb,ff#BiXHvfjFsLxMb

(e) >lJ�_- �X, J�i2`B�Hv T`Q Ǽ2xMû M�bi`QD2, AMi2`�FiBpMő KmHiBK2/B�HMő i2ti T`Q
pȒ2+?Mv bim/BDMő T`Q;`�Kv 6aA (QMHBM2)X AM, "`MQ, olh 6aA- kyye (kykR@8@j)X l_G,
?iiTb,ff#BiXHvfkaBtr:i

(d) "lLa>�>- _X, >�M/#QQF Q7 ?�`/ +Q�iBM;b, /2TQbBiBQM i2+?MQHQ;B2b- T`QT2`iB2b �M/
�TTHB+�iBQMbX kyyRfyRfyRX Aa"L y3R88R9j3dX

(3) EǻŐʇ- �X, h2MFû p`bipv (QMHBM2)X SHx2ƚ- kyy8 (kykR@8@j)X S`2b2Mi�iBQMX w�T�/QÍ2bF�
mMBp2`xBi� p SHxMBX l_G, ?iiTb,ff#BiXHvfjMEhr6q

(N) J�_hAL- SX JX, *?�Ti2` e @ AQM SH�iBM;X >�M/#QQF Q7 .2TQbBiBQM h2+?MQHQ;B2b 7Q`
6BHKb �M/ *Q�iBM;bX j`/ 2/BiBQMX "QbiQM, qBHHB�K �M/`2r Sm#HBb?BM;- kyRy- kNd@jRjX
Aa"L Nd3@y@3R88@kyjR@jX l_G, ?iiTb,ff/QBXQ`;fRyXRyRef"Nd3@y@3R88@kyjR@jXyyyye@8

(Ry) q?�i Bb 2H2+i`QTH�iBM;\ aS* (QMHBM2)X kykR (kykR@8@j)X l_G, ?iiTb,ff#BiXHvfjihNayH

(RR) >BbiQ`vX EMQrH2/;2 SQ/BmK (QMHBM2)X AM/B�, EMQrH2/;2 SQ/BmK � "1L- kyky (kyky@
RR@ye)X l_G, ?iiTb,ff#BiXHvfj`Cdiq8

(Rk) h?2 >BbiQ`v Q7 h?2`K�H aT`�v BM � Lmib?2HHX ��� *Q�iBM;b (QMHBM2)X aQmi? SH�BM@
}2H/- LC (kyky@RR@ye)X l_G, ?iiTb,ff#BiXHvfkJwd1;v

(Rj) S�hAơP@AL6�Lh1- JXc J�_ALP- �X, A`QM #�b2/ +Q�iBM;b /2TQbBi2/ #v �`+
i?2`K�H bT`�vX _2pBbi� 6�+mHi�/ /2 AM;2MB2`B�X kyRdfyefyR- kyRd- jR@j8X .PA,
RyXRd8jjfm/2�X`2/BMXM3j�y9

(R9) SPl_JPla� �"E1L�_- �X, qB`2@�`+ bT`�vBM; bvbi2K, S�`iB+H2 T`Q/m+iBQM-
i`�MbTQ`i- �M/ /2TQbBiBQMX hQ`QMiQ- kyydX .Q+iQ`�H /Bbb2`i�iBQMX lMBp2`bBiv Q7
hQ`QMiQX
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e "A"GAP:_�S>u

(R8) .lEPoaEɶ- .X, *?�`�Fi2`Bx�+2 M�biǼBFɩ /2TQMQp�Mɷ+? bmbT2MxMőK TH�bKQpɷK
M�M�Ȓ2MőK b TQmʈBiőK `ɩxMɷ+? Q`;�MB+Fɷ+? MQbBÍɩX "`MQ- kyRNX "�F�H�ǼbF� T`�+2X
ovbQFû mÍ2Mő i2+?MB+Fû p "`MÿX o2/Qm+ő T`�+2 C�M Ìőʈ2FX

(Re) hl*E1_- _X *X, h?2`K�H aT`�v *Q�iBM;bX *Phh1G- *X JXc aS_�:l1- CX �Xc
aJA.h- 6X �X, �aJ >�M/#QQF oQHmK2 8, am`7�+2 1M;BM22`BM; (QMHBM2)X 8i? 2/BiBQMX
J�i2`B�Hb S�`F- P>, �aJ AMi2`M�iBQM�H- RNN9- 9Nd@8yN (kyky@RR@ye)X Aa"L Nd3@y@
3dRdy@j39@kX l_G, ?iiTb,ff#BiXHvfjy[#;p9

(Rd) ʇ�`Qpû biǼőF�MőX AM, SG�aJ�J1h�G (QMHBM2)X "`MQ, SG�aJ�J1h�G - kykR (kykR@
yj@yR)X l_G, ?iiTb,ffrrrXTH�bK�K2i�HX+xfx�`Qp2@bi`BF�MB

(R3) o�_.1GG1- �Xc JP_1�l- *Xc �E1.P- CXc 2i �HX, h?2 kyRe h?2`K�H
aT`�v _Q�/K�TX CQm`M�H Q7 h?2`K�H aT`�v h2+?MQHQ;vX kyRefRkfyR- k8X .PA,
RyXRyydfbRReee@yRe@y9dj@t

(RN) Jlȑ�G1E- _X, AMʈ2Mɷ`bFû pɷxpv p Q#H�biB ʈ�`Qpû?Q biǼőF�Mő (QMHBM2)X S`2b2Mi�iBQMX
(kykR@y9@Re)X l_G, ?iiTb,ff#BiXHvfjpdqKA2

(ky) �JAL- aX, � _2pB2r QM h?2`K�H aT`�v *Q�iBM; S`Q+2bb2bX AMi2`M�iBQM�H CQm`M�H
Q7 *m``2Mi h`2M/b BM 1M;BM22`BM; � _2b2�`+? UAC*h1_V (QMHBM2)X kyReU9V- 88e@8ej
(kykR@yj@yN)X AaaL k988ĜRjNkX l_G, ?iiTb,ff#BiXHvfj[1ts[T

(kR) .�oAa- CX _X, >�M/#QQF Q7 h?2`K�H aT`�v h2+?MQHQ;vX �aJ AMi2`M�iBQM�H- kyy9X
Aa"L y3@dRd@ydN8@yX

(kk) Sl..l- SXc SPS�- aXc "PG1GGA- :Xc 2i �HX, ambT2MbBQM >oP6 bT`�vBM; Q7 hBPk
mbBM; � HB[mB/@7m2H2/ iQ`+? (QM@HBM2)X kyR3- j9N- edd@eN9 (kykR@y8@ye)X AaaL yk8d@3NdkX
l_G, ?iiTb,ff#BiXHvfj3[`�FR

(kj) h?2`K�H bT`�v bvbi2KbX 6H�K2 bT`�v i2+?MQHQ;B2b (QMHBM2)X L2i?2`H�M/b, 6H�K2 aT`�v
h2+?MQHQ;B2b "XoX- kykR (kykR@yj@y3)X l_G, ?iiTb,ff#BiXHvfkPDjDT?

(k9) �`+ qB`2 h?2`K�H aT`�v S`Q+2bbX h?2`K�H aT`�v *Q�iBM;b @ :Q`/QM 1M;H�M/ (QM@
HBM2)X 6�`M?�K, :Q`/QM 1M;H�M/- RNNe@kyR3 (kykR@y8@ye)X l_G, ?iiTb,ffrrrX;Q`/Q@
M2M;H�M/X+QXmFf�rbX?iK

(k8) SH�bK�X AM, l*�_ *2Mi2` 7Q` b+B2M+2 2/m+�iBQM (QMHBM2)X "QmH/2`, l*�_- kykR
(kykR@yj@Ry)X l_G, ?iiTb,ffb+B2/Xm+�`X2/mfH2�`MBM;@xQM2fbmM@bT�+2@r2�i?2`fTH�bK�

(ke) *>�"1_h- SXc "_�Ah>q�Ah1- LX, S?vbB+b Q7 _�/BQ@6`2[m2M+v SH�bK�b (QMHBM2)X
*�K#`B/;2, *�K#`B/;2 lMBp2`bBiv S`2bb- kyRR (kykR@yj@Ry)X Aa"L Nd3y8RRNd9j9kX
.PA, RyXRyRdf*"PNd3y8RRNd9j9k

(kd) o�_.1GG1- �Xc JP_1�l- *Xc h>1J1GAa- LXc 2i �HX, � S2`bT2+iBp2 QM SH�bK�
aT`�v h2+?MQHQ;vX SH�bK� *?2KBbi`v �M/ SH�bK� S`Q+2bbBM;X kyR9fRkfRR- j8X .PA,
RyXRyydfbRRyNy@yR9@Neyy@v

(k3) q�L:- JX, e @ *QKTQbBi2 +Q�iBM;b 7Q` BKTH�Mib �M/ iBbbm2 2M;BM22`BM; b+�zQH/bX
qQQ/?2�/ Sm#HBb?BM; a2`B2b BM "BQK�i2`B�HbX qQQ/?2�/ Sm#HBb?BM;- kyRy- Rkd@RddX
Aa"L Nd3@R@398eN@9je@9X l_G, ?iiTb,ff#BiXHvfj[pFF+h
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(kN) 6�l*>�Aa- SX GX, h?2`K�H bT`�v 7mM/�K2Mi�Hb, 7`QK TQr/2` iQ T�`iX L2r uQ`F-
Lu, aT`BM;2` a+B2M+2Y"mbBM2bb J2/B�- GG*- kyRjX Aa"L Nd3@y@j3d@k3jRN@dX

(jy) q?�i ivT2b Q7 TH�bK� bT`�vBM; 2[mBTK2Mi �`2 �p�BH�#H2\ AM, hqA Gi/X (QMHBM2)X
*�K#`B/;2, hqA- kykR (kykR@yj@yN)X l_G, ?iiTb,ff#BiXHvfj++>*k+

(jR) PElJl_�- hX, AM/m+iBp2Hv *QmTH2/ SH�bK� aQm`+2b �M/ �TTHB+�iBQMbX S?vbB+b
_2b2�`+? AMi2`M�iBQM�HX kyRyfykfkyX .PA, RyXRR88fkyRyfRe9k9N

(jk) :lP- ZXc w>�P- SXc GA- GXc 2i �HX, h?2 2z2+i Q7 ?v/`Q;2M QM "9* +Q�iBM;b 7�#`B+�iBQM
BM BM/m+iBp2Hv +QmTH2/ TH�bK� iQ`+?X �AS �/p�M+2bX kyR3fykfyR- 3- yk8yyjX .PA,
RyXRyejfRX8yRRd3k

(jj) >1_J�L- oX, ai�MQp2Mő KBF`Q � K�F`Q T`pFɩ p #�H2Mɷ+? pQ/�+? i2+?MBFQm A*S@
P1aX "`MQ- kyR8X J�bi2`Ƕb i?2bBbX "`MQ mMBp2`bBiv Q7 i2+?MQHQ;vX

(j9) L1AEPo- PX .Xc u16AJPo- LX �X, *?�Ti2` R @ SQr/2` *?�`�+i2`Bx�iBQM �M/
h2biBM;X Pt7Q`/, 1Hb2pB2`- kyRN- j@ekX Aa"L Nd3@y@y3@Ryy89j@NX l_G, ?iiTb,ff@
/QBXQ`;fRyXRyRef"Nd3@y@y3@Ryy89j@NXyyyyR@9

(j8) L1�G1- wX, AM/m+iBp2Hv +QmTH2/ TH�bK� QTiB+�H 2KBbbBQM bT2+i`Qb+QTv UA*S@P1aV
Pp2`pB2rX uQmim#2 (QMHBM2)X k9X9Xkyky (kykR@y8@yj)X l_G, ?iiTb,ff#BiXHvfj2w?F*Z

(je) A*S@JaX _�/#Qm/ lMBp2`bBiv (QMHBM2)X L2i?2`H�M/b, _�/#Qm/ lMBp2`bBiv- kykR (kykR@
yj@Rj)X l_G, ?iiTb,ff#BiXHvfj3axCP.

(jd) JA>�GC1oAÌ- JXc ah_L�.- GXc ȑ1"1E- PX, ovmʈBiő ?KQiMQbiMő bT2Fi`QK2i`B2
b BM/mFÍMÿ p�x�MɷK TH�xK�i2K p ;2Q+?2KBBX *?2KB+Fû HBbiv (QMHBM2)X kyy9- UN3V-
Rkj@Rjy (kykR@yj@Rj)X AaaL RkRj@dRyjX l_G, ?iiTb,ff#BiXHvfjis9.;H

(j3) J1ah1E- PX, >KQiMQbiMő bT2Fi`QK2i`B2 b BM/mFÍMÿ p�x�MɷK TH�xK�i2K, T`�+QpMő
i2ti T`Q SQ/x2KMő pɷmFQpû biǼ2/BbFQ CPa16 (QMHBM2)X S`�?�, ovbQF� ȒFQH� +?2KB+FQ@
i2+?MQHQ;B+F� p S`�x2- kyRy (kykR@yj@Rj)X l_G, ?iiTb,ff#BiXHvfjiN`jG+

(jN) q?�i Bb aBM;H2 S�`iB+H2 A*S@Ja\ hQ7r2`F (QMHBM2)X h?mM- arBix2`H�M/, hQ7r2`F- kykR
(kykR@y8@yj)X l_G, ?iiTb,ffrrrXiQ7r2`FX+QKfbBM;H2@T�`iB+H2@B+T@Kbf

(9y) aPG�LEA- �Xc lJ- >X, *?�Ti2` hrQ @ hQT@.QrM 1i+?BM; Q7 aB L�MQrB`2bX
L�MQrB`2b 7Q` 1M2`;v �TTHB+�iBQMbX N3X 1Hb2pB2`- kyR3- dR@R9NX AaaL yy3y@3d39X l_G,
?iiTb,ff/QBXQ`;fRyXRyRef#bXb2Kb2KXkyR3Xy9XyyR

(9R) GAa>�L- .X :X, SH�bK� 1i+?BM;, *QKT�`BM; S1- _A1 �M/ A*S@_A1X
SH�bK�@h?2`K (QMHBM2)X aiX S2i2`b#m`;, SH�bK�@i?2`K- kyky (kykR@y9@ye)X l_G,
?iiTb,ff#BiXHvfjrrCEmS

(9k) >1L_u- JX .X, A*S 2i+?BM; Q7 bBHB+QM 7Q` KB+`Q �M/ M�MQb+�H2 /2pB+2bX *�HB7Q`MB�-
kyRyX h?2bBbX *�HB7Q`MB� AMbiBimi2 Q7 h2+?MQHQ;vX

(9j) w>1L:- uXc u1- >Xc GAl- CXc 2i �HX, am`7�+2 KQ`T?QHQ;v 2pQHmiBQM Q7 � TQHv+`vbi�HHBM2
/B�KQM/ #v BM/m+iBp2Hv +QmTH2/ TH�bK� `2�+iBp2 BQM 2i+?BM; UA*S@_A1VX J�i2`B�Hb
G2ii2`bX kyRN- k8j- kde@k3yX AaaL yRed@8ddsX l_G, ?iiTb,ff/QBXQ`;fRyXRyRefDXK�i@
H2iXkyRNXyeXydN
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e "A"GAP:_�S>u

(99) *PLLP_a- JX EXc SG�Lh- CXc _�u- EXc 2i �H, *?�K#2` +QM/BiBQMBM; T`Q+2bb /2@
p2HQTK2Mi 7Q` BKT`Qp2/ BM/m+iBp2Hv +QmTH2/ TH�bK� `2�+iBp2 BQM 2i+?BM; Q7 :��bf�H@
:��b K�i2`B�HbX CQm`M�H Q7 o�+mmK a+B2M+2 h2+?MQHQ;v ", JB+`Q2H2+i`QMB+b �M/
L�MQK2i2` ai`m+im`2bX kyRjfyjfyR- jR- RkydX .PA, RyXRRRefRX9dNk3jN

(98) sl- CX GXc E>P_- EX �Xc :l- uX qXc 2i �HX, _�/BQ 7`2[m2M+v U`7V TH�bK� bT?2`QB/Bx2/
>� TQr/2`b, TQr/2` +?�`�+i2`Bx�iBQM �M/ bT�`F TH�bK� bBMi2`BM; #2?�pBQ`X "BQK�@
i2`B�HbX kyy8- keUR8V- kRNd@kkydX AaaL yR9k@NeRkX l_G, ?iiTb,ff#BiXHvfkL11;Jw

(9e) ZAL- ZXc u�L:- 6Xc a>A- hXc 2i �HX, aT?2`QB/Bx�iBQM Q7 i�Mi�HmK TQr/2` #v `�/BQ 7`2@
[m2M+v BM/m+iBp2Hv +QmTH2/ TH�bK� T`Q+2bbBM;X �/p�M+2/ SQr/2` h2+?MQHQ;vX kyRN-
jyU3V- RdyN@RdR9X AaaL yNkR@33jRX l_G, ?iiTb,ff/QBXQ`;fRyXRyRefDX�TiXkyRNXy8Xykk

(9d) L�J- CX@aXc S�_E- 1Xc a1P- CX@>X, LmK2`B+�H �M�HvbBb Q7 _�/BQ@6`2[m2M+v AM/m+@
iBp2Hv *QmTH2/ SH�bK� aT?2`QB/Bx�iBQM Q7 hBi�MBmK J2i�H SQr/2` lM/2` aBM;H2 S�`@
iB+H2 �M/ .2Mb2 GQ�/BM; *QM/BiBQMbX J2i�Hb �M/ J�i2`B�Hb AMi2`M�iBQM�HX kyRNfydfRR-
keX .PA, RyXRyydfbRk89y@yRN@yyj93@e

(93) >l_- JXc G11- .Xc u�L:- aXc 2i �HX, LmK2`B+�H JQ/2HBM; Q7 L�MQ@TQr/2` avMi?2@
bBb BM � _�/BQ@6`2[m2M+v AM/m+iBp2Hv *QmTH2/ SH�bK� hQ`+?X �TTHB2/ a+B2M+2 �M/
*QMp2`;2M+2 h2+?MQHQ;vX kyR3fyRfjR- kd- R9@R3X .PA, RyX8d8df�a*hXkyR3XkdXRXR9

(9N) .P_Pw>EAL- aX oX, *�H+BmK Q`i?QT?QbT?�i2 #BQ+2`�KB+bX *2`�KB+b AMi2`M�@
iBQM�HX kyR8- 9RURy- S�`i "V- RjNRj@RjNeeX AaaL ykdk@339kX l_G, ?iiTb,ff@
/QBXQ`;fRyXRyRefDX+2`�KBMiXkyR8Xy3Xyy9

(8y) S�_A.�- SXc "1>1_�- �Xc JAa>_�- aX *X, *H�bbB}+�iBQM Q7 "BQK�i2`B�Hb mb2/ BM
J2/B+BM2X AMi2`M�iBQM�H CQm`M�H Q7 �/p�M+2b BM �TTHB2/ a+B2M+2b UAC��aV (QMHBM2)X
kyRk- RUjV- jR@j8 (kykR@y9@yd)X AaaL kk8k@33R9X l_G, ?iiTb,ff#BiXHvfj7v/RyE

(8R) S�_E- CX "Xc G�E1a- _X aX, "BQK�i2`B�Hb, �M AMi`Q/m+iBQMX j`/ 1/X L2r uQ`F,
aT`BM;2`- kyydX Aa"L Nd3@y@j3d@jd33y@yX

(8k) ȑAJɨL1E- �X, .2Mi�HMő BKTH�MiQHQ;B2X kX pv/�MőX >`�/2+ E`�HQpû, Lm+H2mb >E-
kyy3- k38X Aa"L Nd3@3y3@dyyN@jyd

(8j) E�l_- JXc aAL:>- EX, _2pB2r QM iBi�MBmK �M/ iBi�MBmK #�b2/ �HHQvb �b #BQK�i2@
`B�Hb 7Q` Q`i?QT�2/B+ �TTHB+�iBQMbX J�i2`B�Hb a+B2M+2 �M/ 1M;BM22`BM;, *X kyRN- Ryk-
399@3ekX AaaL yNk3@9NjRX l_G, ?iiTb,ff/QBXQ`;fRyXRyRefDXKb2+XkyRNXy9Xye9

(89) .l*>1uL1- SXc >�ahAL:a- :X, J2i�H �M/ +2`�KB+ #BQK�i2`B�Hb, oQHm@
K2 AA bi`2M;i? �M/ bm`7�+2X kyR3fyRfR3- Rdk- RX Aa"L Nd3Rj8Ryd99j3X .PA,
RyXRkyRfNd3Rj8Ryd99j3

(88) "_PoPG.- JXc �GJ1A.�- CXc SG�- AXc 2i �HX, L�im`�HHv@.2`Bp2/ "BQK�i2`B�Hb
7Q` hBbbm2 1M;BM22`BM; �TTHB+�iBQMbX LQp2H "BQK�i2`B�Hb 7Q` _2;2M2`�iBp2 J2/B+BM2X
RyddX kyR3fyRfyR- 9kR@99NX Aa"L Nd3@N3R@Rj@yN9e@8X .PA, RyXRyydfNd3@N3R@Rj@yN9d@
knkj

(8e) _�lh- >Xc .�a- _Xc GAl- wXc 2iX �HX, "BQ+QKT�iB#BHBiv Q7 "BQK�i2`B�Hb 7Q` hBbbm2
_2;2M2`�iBQM Q` _2TH�+2K2MiX "BQi2+?MQHQ;v CQm`M�HX kykyfydfRk- R8- kyyyReyX .PA,
RyXRyykf#BQiXkykyyyRey
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(8d) JP__AaPL- 1Xc alo�_L�S�h>�EA- aXc "G�E1- GXc 2i �HX, lM+QMp2M@
iBQM�H #BQK�i2`B�Hb 7Q` +�`/BQp�b+mH�` iBbbm2 2M;BM22`BM;X *m``2Mi PTBMBQM BM
"BQK2/B+�H 1M;BM22`BM;X kykR- Rd- RyykejX AaaL k9e3@98RRX l_G, ?iiTb,ff@
/QBXQ`;fRyXRyRefDX+Q#K2XkykRXRyykej

(83) Aa>AE�q�- EXc J�halu�- aXc JAu�JPhP- uXc 2i �HX, NXy8 @ "BQ+2`�K@
B+bX Pt7Q`/, S2`;�KQM- kyyj- ReN@kR9X Aa"L Nd3@y@y3@y9jd9N@RX l_G, ?iiTb,ff@
/QBXQ`;fRyXRyRef"y@y3@y9jd9N@9fyNR9e@R

(8N) S_1*L1_Po�- JXc "P.AȑPo�- EXc 6_�CEP_Po�- 6Xc 2i �HX, AM pBi`Q #BQ�+iBpBiv
Q7 bBHB+QM MBi`B/2Ĝ?v/`Qtv�T�iBi2 +QKTQbBi2bX *2`�KB+b AMi2`M�iBQM�HX kyR8- 9RUeV-
3Ryy@3Ry3X AaaL ykdk@339kX l_G, ?iiTb,ff/QBXQ`;fRyXRyRefDX+2`�KBMiXkyR8XyjXyRR

(ey) >�L�q�- hX, J2i�H BQM `2H2�b2 7`QK K2i�H BKTH�MibX J�i2`B�Hb a+B2M+2
�M/ 1M;BM22`BM;, kyy9- k9UeV- d98@d8kX AaaL yNk3@9NjRX l_G, ?iiTb,ff@
/QBXQ`;fRyXRyRefDXKb2+Xkyy9Xy3XyR3

(eR) >�_lL- qXc �a_A- _Xc �GA�a- CXc 2i �HX, � +QKT`2?2MbBp2 `2pB2r Q7
?v/`Qtv�T�iBi2@#�b2/ +Q�iBM;b �/?2bBQM QM K2i�HHB+ #BQK�i2`B�HbX *2`�KB+b AMi2`M�@
iBQM�HX kyR3- 99UkV- Rk8y@Rke3X AaaL ykdk@339kX l_G, ?iiTb,ff/QBXQ`;fRyXRyRefDX+2@
`�KBMiXkyRdXRyXRek

(ek) El_hw- aXc PL:- EXc G�l- 1Xc 2i �HX, S`QD2+iBQMb Q7 S`BK�`v �M/ _2pBbBQM >BT �M/
EM22 �`i?`QTH�biv BM i?2 lMBi2/ ai�i2b 7`QK kyy8 iQ kyjyX h?2 CQm`M�H Q7 #QM2 �M/
DQBMi bm`;2`vX �K2`B+�M pQHmK2X kyydfy9fyR- 3N- d3y@8X .PA, RyXkRyefC"CaX6Xyykkk

(ej) _�hL1_- "X, "BQK�i2`B�Hb a+B2M+2- a2+QM/ 1/BiBQM, �M AMi`Q/m+iBQM iQ J�i2`B�Hb
BM J2/B+BM2X sAAX kyyjfRkfyRX .PA, RyXRyRef"Nd3@y@y3@y8yyR9@yX8yyy9@j

(e9) S�_E- CXc G�E1a- _XaX, "BQK�i2`B�Hb, �M BMi`Q/m+iBQM, h?B`/ 2/BiBQMX aT`BM;2`X
Lu- kyydfyRfyR- R@8eRX

(e8) .�oAa- CX _X, >�M/#QQF Q7 J�i2`B�Hb 7Q` J2/B+�H .2pB+2bX J2i�HHB+ K�i2`B�HbX
kyyjfyRfyRX

(ee) SG�L1GG- CX �Xc "1ah- aXc G�*_PAs- .Xc 2i �HX, "QM2 `2T�B` #BQK�i2`B�HbX *�K@
#`B/;2, qQQ/?2�/ Tm#HBb?BM;- kyyNfy3fyR- 9NeX Aa"L Nd3R398eNj388X

(ed) J*�L._1q- �X, JQ/2HHBM; Q7 hB@e�H@9o GBM2�` 6`B+iBQM q2H/bX *`�M}2H/- kyR8X
.Bbb2`i�iBQMX *`�M}2H/ lMBp2`bBivX

(e3) . Bb 7Q` .mTH2t hBi�MBmK �HHQvb- S�`i kX J2i�Hb�M/�HHQvb"HQ; (QMHBM2)X J2i�Hb�M@
/�HHQvb"HQ;- kykR- kyXRRXkyRe (kykR@8@9)X l_G, ?iiTb,ff#BiXHvfj2oiGk�

(eN) >1AJ�LL- _X "X, SH�bK�@aT`�v2/ >v/`QtvH�T�iBi2 *Q�iBM;b �b "BQ+QKT�iB@
#H2 AMi2`K2/B�`B2b "2ir22M AMQ`;�MB+ AKTH�Mi am`7�+2b �M/ GBpBM; hBbbm2X CQm`@
M�H Q7 h?2`K�H aT`�v h2+?MQHQ;vX kyR3- kdU3V- RkRk@RkjdX AaaL R899@RyReX .PA,
RyXRyydfbRReee@yR3@ydjd@3

(dy) "1ah- aX JXc SP_h1_- �X 1Xc h>A�L- 1X aXc 2i �HX, "BQ+2`�KB+b, S�bi- T`2b2Mi
�M/ 7Q` i?2 7mim`2X CQm`M�H Q7 i?2 1m`QT2�M *2`�KB+ aQ+B2ivX kyy3- k3UdV- RjRN@RjkdX
AaaL yN88@kkRNX l_G, ?iiTb,ff/QBXQ`;fRyXRyRefDXD2m`+2`�KbQ+XkyydXRkXyyR
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(dR) l_"�L- wc ah_L�.- wX, "BQ�FiBpMő bFHQF2`�KBF� M�?`�xmDő+ő FQbi, L2ʈBpû M�?`�/v
b`ɩbi�Dő+ő b ʈBpQm iF�MőX o2bKő` (QMHBM2)X o2bKő`- kyyy- dNURjyV (kykR@y9@Re)X AaaL
RkR9@9ykNX l_G, ?iiTb,ff#BiXHvfjbiLiq6

(dk) "BQF2`�KBF� � #BQKBK2iB+Fû T`Q+2bvX AM, ovbQF� ȒFQH� +?2KB+FQ@i2+?MQHQ;B+F�
p S`�x2 (QMHBM2)X S`�?�X kykR (kykR@y9@Re)X l_G, ?iiTb,ff#BiXHvfj2N>KH7

(dj) S_1*L1_Po�- JXc "P.AȑPo�- EXc 6_�CEP_Po�- 6Xc 2i �HX, AM pBi`Q #BQ�+iBpBiv
Q7 bBHB+QM MBi`B/2Ĝ?v/`Qtv�T�iBi2 +QKTQbBi2bX *2`�KB+b AMi2`M�iBQM�HX kyR8- 9RUeV-
3Ryy@3Ry3X AaaL ykdk@339kX l_G, ?iiTb,ff/QBXQ`;fRyXRyRefDX+2`�KBMiXkyR8XyjXyRR

(d9) a*>_ƹ.h1_- EXc "1hh1_J�LL- :Xc ah�661G- hXc 2i �HX, S?Qb@
T?Q`B+ �+B/ �M/ S?QbT?�i2bX kyy3fyRfR8X Aa"L Nd3j8kdjyedjkX .PA,
RyXRyykfR9j8eyydX�RNn9e8XTm#j

(d8) C1PL:- CXc EAJ- CX >Xc a>AJ- CX >Xc 2i �HX, "BQ�+iBp2 +�H+BmK T?QbT?�i2 K�i2`B�Hb
�M/ �TTHB+�iBQMb BM #QM2 `2;2M2`�iBQMX "BQK�i2`B�Hb _2b2�`+?X kyRN- kjURV- 9X AaaL
ky88@dRk9X .PA, RyXRR3efb9y3k9@yR3@yR9N@j

(de) *A6h*AP:Gl- _X, h?2 S`2T�`�iBQM �M/ *?�`�+i2`Bx�iBQM Q7 >v/`Qtv�T�iBi2 "BQ+2@
`�KB+ AKTH�Mi J�i2`B�HX AxKB`- hm`F2v- kyyyX .Bb2`i�iBQMX AxKB` AMbiBimi2 Q7 h2+?MQH@
Q;vX

(dd) >1L1aa- :Xc "1L@LAaa�L- "X, AMMQp�iBp2 "BQ+2`�KB+bX J�i2`B�Hb 6Q`mKX
kyyjfRRfjy- kd- Ry9@RR9X l_G, ?iiTb,ff#BiXHvfjivwrl;

(d3) S�GPl- JXc ElwA1GPo�- 1X, "BQFQKT�iB#BHMû �MQ`;�MB+Fû K�i2`B�Hv T`2 K2/B+őM@
bFû �THBF�+B2X AMX, PL._1CEPoAÌPo�- AXc >PC1_Po�- CXc >l.1*Po�- .Xc
2i �HX, aTQHQÍM� #m/ȹ+MQbȣ +?ûKB2 � #BQHƦ;B2 (QMHBM2)X aHQp2MbFQ, aHQp2MbF� i2+?@
MB+F� mMBp2`xBi� p "`�iBbH�p2- kyye- eN@dd (kykR@y9@ky)X Aa"L 3y@kkd@k98e@9X l_G,
?iiTb,ff#BiXHvfj;KM7e;

(dN) "PAoAL- :X, h?2 ?v/`Qtv�T�iBi2 +`vbi�H, � +HQb2` HQQFX J2/B+Q;`�T?B�X kyydfyRfyR-
kN- Rke@RjkX l_G, ?iiTb,ff#BiXHvfjkpbJSG

(3y) >BM;- EX �X, "QM2 `2T�B` BM i?2 ir2Miv@}`bi +2Mim`v, #BQHQ;v- +?2KBbi`v Q` 2M@
;BM22`BM;\ S?BHQbQT?B+�H h`�Mb�+iBQMb Q7 i?2 _Qv�H aQ+B2iv Q7 GQM/QM a2`B2b
� J�i?2K�iB+�H- S?vbB+�H �M/ 1M;BM22`BM; a+B2M+2b- kyy9X jekUR3k8V, k3kR@k38y

(3R) L�E�LP- hXc E�A"�_�- EXc h�"�h�- uXc 2i �HX, lMB[m2 �HB;MK2Mi �M/ i2tim`2
Q7 #BQHQ;B+�H �T�iBi2 +`vbi�HHBi2b BM ivTB+�H +�H+B}2/ iBbbm2b �M�Hvx2/ #v KB+`Q#2�K
s@_�v /Bz`�+iQK2i2` bvbi2KX "QM2X kyykfRRfyR- jR- 9dN@3dX .PA, RyXRyRefa3d8e@
jk3kUykVyy38y@8

(3k) "1wLPaEPo� a1u.GPo�- JX, "BQHQ;B+Fû pH�biMQbiB iBi�MQpû bHBiBMv TQpH2Í2Mû
?v/`Qtv�T�iBi2K p2 pxi�?m F TǼőKûKm x�iőʈ2Mő /2Mi�HMő?Q BKTH�Mi�imX S`�?�- kyyeX
.Bbb2`i�iBQMX 6B`bi 6�+mHiv Q7 J2/B+BM2- *?�`H2b lMBp2`bBivX

(3j) "1_J�L- �X hXc aS1L*1- CX _Xc u�LA*EP- .X _Xc 2i �HX, h?2`K�HHv AM/m+2/
"QM2 L2+`QbBb BM _�##Bib, _2H�iBQM iQ AKTH�Mi 6�BHm`2 BM >mK�Mb, _2H�iBQM iQ
AKTH�Mi 6�BHm`2 BM >mK�MbX *HBMB+�H P`i?QT�2/B+b �M/ _2H�i2/ _2b2�`+?X RN39- SJA.
edkjR88X l_G, ?iiTb,ff#BiXHvfj/xiajm
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(39) *Ps- aX, avMi?2bBb K2i?Q/b Q7 ?v/`Qtv�T�iBi2X *2`�K (QMHBM2)X ai�zQ`/b?B`2- lE,
*2`�K- kyR9 (kykR@8@k)X l_G, ?iiTb,ff#BiXHvfjt6_h?y

(38) *Ps- aXc q�GhPL- _Xc J�GGA*E- EX, *QKT�`BbQM Q7 i2+?MB[m2b 7Q` i?2 bvMi?2bBb
Q7 ?v/`Qtv�T�iBi2X "BQBMbTB`2/- "BQKBK2iB+ �M/ L�MQ#BQK�i2`B�HbX kyR9fyefyR- 9-
jd@9dX .PA, RyXRe3yf##MXR9XyyyRy

(3e) LlL1a- .Xc SAJ1Lh1G- �Xc a�LhPa- GXc 2i �HX, k @ avMi?2bBb- /2bB;M- �M/ KQ`@
T?QHQ;v Q7 K2i�H QtB/2 M�MQbi`m+im`2bX J2i�H PtB/2bX 1Hb2pB2`- kyRN- bX kR@8dX Aa"L
Nd3@y@Rk@3RR8Rk@RX l_G, ?iiTb,ff/QBXQ`;fRyXRyRef"Nd3@y@Rk@3RR8Rk@RXyyyyk@j

(3d) S_�J�LAE- aXc �:�_q�G- �Xc _�A- EX LXc 2i �HX, .2p2HQTK2Mi Q7 >B;?
ai`2M;i? >v/`Qtv�T�iBi2 #v aQHB/@ai�i2@aBMi2`BM; S`Q+2bbX *2`�KB+b AMi2`M�iBQM�HX
kyydfy9fyR- 9RN@9keX .PA, RyXRyRefDX+2`�KBMiXkyy8XRyXyk8

(33) S�.J�L�">�L- aX EXc "�G�E_Aa>L�L- �Xc *>l- JX@*Xc 2i �HX, aQHĜ;2H bvM@
i?2bBb �M/ +?�`�+i2`Bx�iBQM Q7 ?v/`Qtv�T�iBi2 M�MQ`Q/bX S�`iB+mQHQ;vX kyyN- dUeV-
9ee@9dyX AaaL Red9@kyyRX l_G, ?iiTb,ff/QBXQ`;fRyXRyRefDXT�`iB+XkyyNXyeXyy3

(3N) h�a- �X *X, *QK#mbiBQM avMi?2bBb Q7 *�H+BmK S?QbT?�i2 "BQ+2`�KB+ SQr@
/2`bX CQm`M�H Q7 i?2 1m`QT2�M *2`�KB+ aQ+B2ivX kyyyfRkfyR- ky- kj3N@kjN9X .PA,
/QB,RyXRyRefayN88@kkRNUyyVyyRkN@R

(Ny) GAJ- :X@EXc L:- aX@*Xc :�L- GX JX, S`Q+2bbBM; Q7 >v/`Qtv�T�iBi2 pB� JB+`Q2KmHbBQM
�M/ 1KmHbBQM _Qmi2bX "BQK�i2`B�HbX RNNdfRRfyR- R3- R9jj@NX .PA, RyXRyRefayR9k@
NeRkUNdVyyy3R@R

(NR) alL- GXc "1_L.h- *X *Xc :_1u- *X SX, S?�b2- bi`m+im`�H �M/ KB+`Qbi`m+@
im`�H BMp2biB;�iBQMb Q7 TH�bK� bT`�v2/ ?v/`Qtv�T�iBi2 +Q�iBM;bX J�i2`B�Hb a+B@
2M+2 �M/ 1M;BM22`BM;, �X kyyj- jeyURV- dy@39X AaaL yNkR@8yNjX l_G, ?iiTb,ff@
/QBXQ`;fRyXRyRefayNkR@8yNjUyjVyy9jN@3

(Nk) amT2`BQ` >v/`Qtv�T�iBi2 *Q�iBM;b 7Q` J2/B+�H AKTH�MibX AM, >BK2/ (QMHBM2)X Lu,
>BK2/- kykR (kykR@y9@Rd)X l_G, ?iiTb,ffrrrX?BK2/X+QKf?v/`Qtv�T�iBi2@+Q�iBM;b

(Nj) ZA�L:- qXc CAL- wXc GAClL- wXc 2i �HX, AMp2biB;�iBQM �M/ �TTHB+�iBQM Q7 >� *QK@
TQbBi2 *Q�iBM; QM i?2 hB �HHQvX kyRjfy8fR9- jeR@9jeX Aa"L Nd3y9kNRRRj3NX .PA,
RyXRkyRf#R93yj@3

(N9) EAJ- >Xc *�J�h�- _Xc oP>_�- uc 2i �HX, *QMi`QH Q7 T?�b2 +QKTQbBiBQM BM ?v/`Qt@
v�T�iBi2fi2i`�+�H+BmK T?QbT?�i2 #BT?�bB+ i?BM +Q�iBM;b 7Q` #BQK2/B+�H �TTHB+�iBQMbX
CQm`M�H Q7 K�i2`B�Hb b+B2M+2X J�i2`B�Hb BM K2/B+BM2X kyy8fRRfyR- Re- NeR@NeeX .PA,
RyXRyydfbRy38e@yy8@99jy@j

(N8) EG1AL- *Xc "GA1*E@>P:1_oP_ah- CX JXc qPGE1- CXc 2i �HX, aim/B2b Q7 i?2
aQHm#BHBiv Q7 .Bz2`2Mi *�H+BmK@S?QbT?�i2 *2`�KB+ S�`iB+H2b AM oBi`QX "BQK�i2`B�HbX
RNNyfRyfyR- RR- 8yN@RkX .PA, RyXRyRefyR9k@NeRkUNyVNyyed@w

(Ne) EAJ- >Xc oP>_�- uXc GPlAa- SXc 2i �HX, "BT?�bB+ �M/ S`272`2MiB�HHv P`B2Mi2/ JB@
+`Q+`vbi�HHBM2 *�H+BmK S?QbT?�i2 *Q�iBM;b, AM oBi`Q �M/ AM oBpQ aim/B2bX E2v 1M;B@
M22`BM; J�i2`B�HbX kyy8fy9fR8- k39@k3e- kyd@kRyX l_G, rrrXb+B2MiB}+XM2ifE1JXk39@
k3eXkyd
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(Nd) >1l:>1"�1_h- JXc G1:1_Pa- _Xc :AL1ah1- JXc 2i �HX, S?vbB+Q@*?2KB+�H
*?�`�+i2`Bx�iBQM Q7 .2TQbBib �bbQ+B�i2/ qBi? >� *2`�KB+b AKTH�Mi2/ BM LQMQbb2Qmb
aBi2bX CQm`M�H Q7 #BQK2/B+�H K�i2`B�Hb `2b2�`+?X RN33fRkfyR- kk- k8d@e3X .PA,
RyXRyykfD#KX3kykkR9ye

(N3) q1L:- CXc GAl- sX@:Xc GA- sX@.Xc 2i �HX, AMi`BMbB+ 7�+iQ`b Q7 �T�iBi2 BM~m2M+BM; Bib
�KQ`T?Bx�iBQM /m`BM; TH�bK�@bT`�v +Q�iBM;X "BQK�i2`B�HbX RNN8- ReURV- jN@99X AaaL
yR9k@NeRkX l_G, ?iiTb,ff/QBXQ`;fRyXRyRefyR9k@NeRkUN8VNRyN9@6

(NN) *�__P.1:l�a- _Xc �w�- aX, «@h`B+�H+BmK S?QbT?�i2, avMi?2bBb- S`QT2`iB2b
�M/ "BQK2/B+�H �TTHB+�iBQMbX �+i� #BQK�i2`B�HB�X kyRRfyefk8- d- j8je@9eX .PA,
RyXRyRefDX�+i#BQXkyRRXyeXyRN

(Ryy) JPa1E1- *Xc :"l_1*E- lX, h2i`�+�H+BmK T?QbT?�i2, avMi?2bBb- T`QT2`iB2b �M/
#BQK2/B+�H �TTHB+�iBQMbX �+i� "BQK�i2`B�HB�X kyRy- eURyV- j3R8@j3kjX AaaL Rd9k@dyeRX
l_G, ?iiTb,ff/QBXQ`;fRyXRyRefDX�+i#BQXkyRyXy9Xyky

(RyR) JPLJ�- >Xc :PhP- JXc L�E�CAJ�- >Xc 2i �HX, S`2T�`�iBQM Q7 i2i`�+�H+BmK
T?QbT?�i2X :vTbmK GBK2- RN3e- kyk, R8R@8X

(Ryk) JP>�JJ�.A- wXc wA�1A@JP�uu1.- �Xc a>1AE>- �Xc 2i �HX, �M�HviB+�HHv JQ/@
2HBM; Q7 AM oBi`Q *�H+BmK .BbbQHmiBQM Q7 SH�bK�@aT`�v2/ >v/`Qtv�T�iBi2 *Q�iBM;bX
A`�MB�M CQm`M�H Q7 S?�`K�+2miB+�H a+B2M+2bX J�i2`B�Hb a+B2M+2 �M/ 1M;BM22`BM; .2@
T�`iK2Mi- a?�`B7 lMBp2`bBiv Q7 h2+?MQHQ;v- h2?`�M- A`�M- kyy3- 9UjV- kyN@kReX AaaL
Rdj8@k999X l_G, ?iiT,ffrrrXBDTbXB`f�`iB+H2nkyj3X?iKH

(Ryj) aP"*w�E@ElSA1*- �Xc qwP_1E- wX, h?2 BM~m2M+2 Q7 +�H+BM�iBQM T�`�K2@
i2`b QM 7`22 +�H+BmK QtB/2 +QMi2Mi BM M�im`�H ?v/`Qtv�T�iBi2X *2`�KB+b AMi2`M�@
iBQM�HX kyRk- j3URV- e9R@e9dX AaaL ykdk@339kX l_G, ?iiTb,ff/QBXQ`;fRyXRyRefDX+2@
`�KBMiXkyRRXyeXye8

(Ry9) *?2KB+Fû bHQʈ2Mő FQ`QxBpx/Q`Mɷ+? Q+2HőX Ai�HBMQt (QMHBM2)X *x2+?, Ai�HBMQt- kykR
(kykR@y9@ky)X l_G, ?iiTb,ff#BiXHvfkZ>mvm"

(Ry8) hBi�M :`�/2 8 Ue�H@9oVX "B#mb J2i�Hb (QMHBM2)X "`MQ, "B#mb J2i�Hb- kykR (kykR@y9@
ky)X l_G, ?iiTb,ff#BiXHvfkZB"MKM

(Rye) J1.A*P�hX *2`iB}+�i2 Q7 +QM7Q`KBiv, >v/`Qtv�T�iBi2X 6`�M+2- kyRjX

(Ryd) .�G"u- JXc :�.1:��_.- LXc P_166P- _X, >�`M2bbBM; M�MQiQTQ;`�T?v �M/
BMi2;`BM@K�i`Bt BMi2`�+iBQMb iQ BM~m2M+2 bi2K +2HH 7�i2X L�im`2 K�i2`B�HbX kyR9fy8fkR-
Rj- 883@eNX .PA, RyXRyj3fMK�ijN3y

(Ry3) ahPlh- .Xc uPP- CXc a�LhA�:P- �Xc 2i �HX, J2+?�MBbKb Q7 ;`2�i2` +�`@
/BQKvQ+vi2 7mM+iBQMb QM +QM/m+iBp2 M�MQ2M;BM22`2/ +QKTQbBi2b 7Q` +�`/BQp�b+mH�`
�TTHB+�iBQMX AMi2`M�iBQM�H DQm`M�H Q7 M�MQK2/B+BM2X kyRkfRRfRj- d- 8e8j@eNX .PA,
RyXkR9dfACLXaj98d9

(RyN) 1GGAL:a1L- CX, am`7�+2 +QM};m`�iBQMb Q7 /2Mi�H BKTH�MibX S2`BQ/QMiQHQ;v kyyyX
RNN3fydfyR- Rd- je@9eX .PA, RyXRRRRfDXReyy@yd8dXRNN3Xi#yyRkRXt

eR



(RRy) ZAl- wX@uXc *lA- uXc q�L:- sX@JX, *?�Ti2` R @ L�im`�H "QM2 hBbbm2 �M/
Aib "BQKBK2iB+X qQQ/?2�/ Sm#HBb?BM; a2`B2b BM "BQK�i2`B�HbX qQQ/?2�/ Sm#HBb?@
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iQ 2M;BM22` #QM2X CQm`M�H Q7 #BQK2/B+�H K�i2`B�Hb `2b2�`+?X S�`i �X kyyjfyefR8- e8-
99d@98jX .PA, RyXRyykfD#KX�XRy98j

(RR9) Ah�G�- �Xc uG�L1L- >Xc 1E>PGJ- *Xc 2i �HX, SQ`2 /B�K2i2` Q7 KQ`2 i?�M RyyᅷԜ Bb MQi `2[mBbBi2 7Q` #QM2 BM;`Qri? BM `�##BibX CQm`M�H Q7 #BQK2/B+�H K�i2`B�Hb
`2b2�`+?X kyyRfykfyR- 83- edN@e3jX .PA, RyXRyykfD#KXRyeN

(RR8) *Aw1E- CXc E>P_- EX, _QH2 Q7 AM@6HB;?i h2KT2`�im`2 �M/ o2HQ+Biv Q7 SQr/2` S�`@
iB+H2b QM SH�bK� aT`�v2/ >v/`Qtv�T�iBi2 *Q�iBM; *?�`�+i2`BbiB+bX am`7�+2 �M/ *Q�i@
BM;b h2+?MQHQ;vX kyRkfyRfR8- kye- kR3R@kRNRX .PA, RyXRyRefDXbm`7+Q�iXkyRRXyNXy83

(RRe) ol- hX �Xc >1AJ�LL- _X "X, AKT`Qp2K2Mi Q7 i?2 �/?2bBQM ai`2M;i? Q7 SH�bK�@
aT`�v2/ "BQ+2`�KB+ *Q�iBM;b- .oa "2`B+?i2- RNNe- Rd8- Rd3@R3R

(RRd) :_Paa- EXc a�"1_@a�J�L.�_A- aX, _2p2�HBM; J2+?�MB+�H S`QT2`iB2b Q7 � amb@
T2MbBQM SH�bK� aT`�v2/ *Q�iBM; rBi? L�MQBM/2Mi�iBQMX am`7�+2 �M/ *Q�iBM;b h2+?@
MQHQ;vX kyyNfydfyR- kyj- kNN8@kNNNX .PA, RyXRyRefDXbm`7+Q�iXkyyNXyjXyyd

(RR3) uA- CXc aPL:- GXc GAl- sXc 2i �HX, >v/`Qtv�T�iBi2 *Q�iBM;b .2TQbBi2/ #v GB[mB/
S`2+m`bQ` SH�bK� aT`�vBM;, *QMi`QHH2/ .2Mb2 �M/ SQ`Qmb JB+`Qbi`m+im`2b �M/ Pb@
i2Q#H�biB+ *2HH _2bTQMb2bX "BQ7�#`B+�iBQMX kyRyfRRfyR- k- y98yyjX .PA, RyXRy33fRd83@
8y3kfkf9fy98yyj

(RRN) "P_AaPo- uXc "Q`BbQp�- �X GXc hmMBF2i- �X uXc 2i �HX, 1z2+i Q7 KB+`QTH�bK� bT`�v
+QM/BiBQMb QM bi`m+im`2- T?�b2 +QKTQbBiBQM �M/ i2tim`2 Q7 ?v/`Qtv�T�iBi2 +Q�iBM;bX
h?2`K�H aT`�v kyye, "mBH/BM; QM Ryy u2�`b Q7 am++2bb- kyye- kN@j9X

(Rky) .1JL�hA- AXc S�_*P- JXc :_PaaAL- .Xc 2i �HX, >v/`Qtv�T�iBi2 +Q�iBM; QM iBi�@
MBmK #v � HQr 2M2`;v TH�bK� bT`�vBM; KBMB@;mMX am`7�+2 �M/ *Q�iBM;b h2+?MQHQ;vX
kyRkfyRfR8- kye- kj9e@kj8jX .PA, RyXRyRefDXbm`7+Q�iXkyRRXRyXyk8

(RkR) GAl- sX@JXc >1- .Xc w>Pl- wXc 2i �HX, �iKQbT?2`B+ SH�bK�@aT`�v2/ >v/`Qtv�T�iBi2
*Q�iBM;b rBi? UyykV h2tim`2X CQm`M�H Q7 h?2`K�H aT`�v h2+?MQHQ;vX kyR3fRyfRk- kdX
.PA, RyXRyydfbRReee@yR3@yde3@R

(Rkk) *Aw1E- CXc "_Pw1E- oXc *>_�aE�- hXc 2i �HX, aBHp2`@.QT2/ >v/`Qtv�T�iBi2
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