
Title Kankoubou : a design of traditional Chinese clothes rental service in Japan to create interests in
hanfu culture

Sub Title
Author 范, 墨斐(Fan, Mofei)

岸, 博幸(Kishi, Hiroyuki)
Publisher 慶應義塾大学大学院メディアデザイン研究科

Publication year 2019
Jtitle

JaLC DOI
Abstract
Notes 修士学位論文. 2019年度メディアデザイン学 第725号
Genre Thesis or Dissertation
URL https://koara.lib.keio.ac.jp/xoonips/modules/xoonips/detail.php?koara_id=KO40001001-00002019-

0725

慶應義塾大学学術情報リポジトリ(KOARA)に掲載されているコンテンツの著作権は、それぞれの著作者、学会または出版社/発行者に帰属し、その権利は著作権法によって
保護されています。引用にあたっては、著作権法を遵守してご利用ください。

The copyrights of content available on the KeiO Associated Repository of Academic resources (KOARA) belong to the respective authors, academic societies, or
publishers/issuers, and these rights are protected by the Japanese Copyright Act. When quoting the content, please follow the Japanese copyright act.

Powered by TCPDF (www.tcpdf.org)

http://www.tcpdf.org


J�bi2`Ƕb h?2bBb
�+�/2KB+ u2�` kyRN

E�MFQm#Qm,
� .2bB;M P7 h`�/BiBQM�H *?BM2b2 *HQi?2b _2Mi�H
a2`pB+2 AM C�T�M iQ *`2�i2 AMi2`2bib AM >�M7m

*mHim`2

E2BQ lMBp2`bBiv
:`�/m�i2 a+?QQH Q7 J2/B� .2bB;M

JQ72B 6�M



� J�bi2`Ƕb h?2bBb
bm#KBii2/ iQ E2BQ lMBp2`bBiv :`�/m�i2 a+?QQH Q7 J2/B� .2bB;M

BM T�`iB�H 7mH}HHK2Mi Q7 i?2 `2[mB`2K2Mib 7Q` i?2 /2;`22 Q7
J�bi2` Q7 J2/B� .2bB;M

JQ72B 6�M

J�bi2`Ƕb h?2bBb �/pBbQ`v *QKKBii22,
S`Q72bbQ` >B`Q EBb?B UJ�BM _2b2�`+? amT2`pBbQ`V
S`Q72bbQ` J�ii?2r q�H/K�M Uam# _2b2�`+? amT2`pBbQ`V

J�bi2`Ƕb h?2bBb _2pB2r *QKKBii22,
S`Q72bbQ` >B`Q EBb?B U*?�B`V
S`Q72bbQ` J�ii?2r q�H/K�M U*Q@_2pB2r2`V
�bbQ+B�i2 S`Q72bbQ` *?B?B`Q a�iQ U*Q@_2pB2r2`V



�#bi`�+i Q7 J�bi2`Ƕb h?2bBb Q7 �+�/2KB+ u2�` kyRN

E�MFQm#Qm,
� .2bB;M P7 h`�/BiBQM�H *?BM2b2 *HQi?2b _2Mi�H a2`pB+2 AM

C�T�M iQ *`2�i2 AMi2`2bib AM >�M7m *mHim`2

*�i2;Q`v, .2bB;M

amKK�`v
AM �M �;2 Q7 /2+`2�bBM; `2;BQM�H #QmM/�`B2b �b r2HH �b � K�bbBp2 i`�/BiBQM�H +mHim`2
+`BbBb `2K�BMBM; iQ #2 b2iiH2/- i`�/BiBQM�H +HQi?2b �`2 Q#i�BMBM; BM+`2�bBM; bTQi@
HB;?ib 7Q` Bib BKTQ`i�M+2 Q7 i`�Mb+2M/BM; +mHim`2b �M/ 2tT`2bbBM; T2`bQM�H B/2MiB@
iB2bX aBM+2 i?2 2�`Hv kRbi +2Mim`v- � i`�/BiBQM�H +HQi?2b KQp2K2Mi ?�b #22M bi�`i2/
BM KQ/2`M *?BM�- +�HHBM; 7Q` #`BM;BM; #�+F i?2 ǳHQbi i`�/BiBQMbǴX h?Bb bim/v �BKb
iQ /2i2`KBM2 ?Qr *?BM2b2 i`�/BiBQM�H +HQi?2b `2Mi�H b2`pB+2 +�M ;2M2`�i2 � K�`F2i
BM C�T�M �M/ +`2�i2 BMi2`2bibX "mBH/BM; QM 2tBbiBM; rQ`F QM >�M7m +mHim`2 �M/
bQ+B�H +QMi2tib- Bi �bFb, iQ r?�i 2ti2Mi +�M i?2 b2`pB+2 /2bB;M Q7 >�M7m `2MiBM; BM
C�T�M +`2�i2 � MB+?2 �M/ +`2�i2 +mHim`�H BKT�+ib QM BM/BpB/m�H mb2`bX

"�b2/ QM � `2pB2r Q7 i?2 HBi2`�im`2 QM >�M7m +mHim`2- �M/2`bQMǶb M�iBQM�H@
BbKUkyyeV �M/ b2`pB+2 /2bB;M Qp2`pB2r UkyRRV- i?Bb bim/v 2t�KBM2b i?2 F2v T`Q+2@
/m`2b Q7 i?2 >�M7m `2Mi�H b2`pB+2 /2bB;MX Zm�MiBi�iBp2 �M/ [m�HBi�iBp2 /�i� r2`2
+QHH2+i2/ #v [m2biBQMM�B`2b- BMi2`pB2rb �M/ Q#b2`p�iBQMbX h?2 `2bmHib BM/B+�i2 i?�i
i?2 K�`F2i 7Q` >�M7m `2MiBM; BM C�T�M Bb T`QKBbBM; v2i +?�HH2M;BM;X PM i?Bb #�bBb-
Bi Bb `2+QKK2M/2/ i?�i 7mim`2 KQ/B}+�iBQM Bb i�F2M iQ K22i i?2 M22/b Q7 � rB/2`
`�M;2 Q7 TQi2MiB�H mb2`bX
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*QMi2Mib
�+FMQrH2/;2K2Mib p

R AMi`Q/m+iBQM R
RXRX "�+F;`QmM/ X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X R
RXkX �BKb �M/ P#D2+iBp2b X X X X X X X X X X X X X X X X X X X X X X X X X j
RXjX S`QTQb�H X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 9
RX9X P`;�MBx�iBQM Q7 i?2 h?2bBb X X X X X X X X X X X X X X X X X X X X X X 9

k GBi2`�im`2 _2pB2r e
kXRX >�M7m �M/ >�M7m JQp2K2Mi X X X X X X X X X X X X X X X X X X X X X e

kXRXR Pp2`pB2r X X X X X X X X X X X X X X X X X X X X X X X X X X X e
kXRXk >�M7m >BbiQ`v X X X X X X X X X X X X X X X X X X X X X X X X X e
kXRXj >�M7m JQp2K2Mi X X X X X X X X X X X X X X X X X X X X X X X d
kXRX9 >�M7m- L�iBQM�HBbK �M/ AK�;BM�`v A/2MiBiv X X X X X X X X 3
kXRX8 >�M7m J�`F2i Pp2`pB2r X X X X X X X X X X X X X X X X X X X Ry
kXRXe *QMi`Qp2`bB2b �M/ S`Q#H2Kb X X X X X X X X X X X X X X X X X RR

kXkX _2Mi�H a2`pB+2 X X X X X X X X X X X X X X X X X X X X X X X X X X X X X RR
kXkXR Pp2`pB2r X X X X X X X X X X X X X X X X X X X X X X X X X X X RR
kXkXk EBKQMQ _2Mi AM C�T�M X X X X X X X X X X X X X X X X X X X X Rk
kXkXj PMHBM2 _2Mi�H SH�i7Q`Kb X X X X X X X X X X X X X X X X X X X Rj
kXkX9 PMHBM2 >�M7m _2MiBM; BM *?BM� X X X X X X X X X X X X X X X R8

kXjX a2`pB+2 .2bB;M X X X X X X X X X X X X X X X X X X X X X X X X X X X X X Re
kXjXR a2`pB+2 .2bB;M Qp2`pB2r X X X X X X X X X X X X X X X X X X X Re
kXjXk ai`�i2;B+ o�Hm2 *`2�iBQM X X X X X X X X X X X X X X X X X X X R3

j .2bB;M S`Q+2bb ky
jXRX *QM+2Ti X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X ky
jXkX 1i?MQ;`�T?v X X X X X X X X X X X X X X X X X X X X X X X X X X X X X kR

jXkXR .2bB;M S`2T�`�iBQM X X X X X X X X X X X X X X X X X X X X X X kk
jXkXk 6B2H/rQ`F X X X X X X X X X X X X X X X X X X X X X X X X X X X kd

jXjX a2`pB+2 .2bB;M X X X X X X X X X X X X X X X X X X X X X X X X X X X X X jR
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jXjXR S`Q#H2K .2}MBiBQM�.2bB;M A/2�iBQM X X X X X X X X X X X X jR
jXjXk h?2 .2bB;M Q7 a2`pB+2 1MiBiB2b X X X X X X X X X X X X X X X X jk
jXjXj hQm+?TQBMi .2bB;M�aQ+B�H J2/B� S`QKQiBQM X X X X X X X X j9
jXjX9 lb2` h2bi�.2bB;M JQ/B}+�iBQM X X X X X X X X X X X X X X X jN

9 1p�Hm�iBQM 9k
9XRX J2i?Q/QHQ;v�lb2` .�i� X X X X X X X X X X X X X X X X X X X X X X X 9k
9XkX Zm2biBQMM�B`2 1p�Hm�iBQM X X X X X X X X X X X X X X X X X X X X X X 9j
9XjX P#b2`p�iBQM �M/ AMi2`pB2r 1p�Hm�iBQM X X X X X X X X X X X X X X X 99

9XjXR :`QmT R, >�M7m }`bi@iBK2`b X X X X X X X X X X X X X X X X X 98
9XjXk :`QmT k, >�M7m 2tT2`B2M+2`b X X X X X X X X X X X X X X X X 9e
9XjXj :`QmT j, >�M7m #2;BMM2`b UrBi? bT2+B�H Tm`TQb2b Q` +mb@

iQKBx2/ M22/bV X X X X X X X X X X X X X X X X X X X X X X X X 93
9XjX9 amKK�`v X X X X X X X X X X X X X X X X X X X X X X X X X X X 9N

9X9X aQ+B�H J2/B� 1p�Hm�iBQM X X X X X X X X X X X X X X X X X X X X X X X 8y

8 *QM+HmbBQM 8k
8XRX _2b2�`+? *QM+HmbBQM X X X X X X X X X X X X X X X X X X X X X X X X X 8k
8XkX _2b2�`+? GBKBi�iBQMb X X X X X X X X X X X X X X X X X X X X X X X X X 8j
8XjX 6mim`2 .2p2HQTK2Mi X X X X X X X X X X X X X X X X X X X X X X X X X 89

_272`2M+2b 8e

�TT2M/B+2b 83
�X � bm`p2v QM *?BM2b2 iQm`BbibǶ �iiBim/2b QM >�M7m `2Mi�H b2`pB+2 BM

C�T�M X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 83
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GBbi Q7 6B;m`2b
kXR � b+�H2 Q7 2H2K2Mi�H /QKBM�M+2, T`Q/+mib �M/ b2`pB+2 X X X X X X Rd
kXk � T`Q/m+iBp2 T`Q+2bb 7Q` � b2`pB+2 X X X X X X X X X X X X X X X X X R3
kXj h?2 bi`�i2;B+ p�Hm2 +`2�iBQM `Q�/ K�T X X X X X X X X X X X X X X X RN
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jXk �;2 :`QmTb P7 i?2 S�`iB+BT�Mib X X X X X X X X X X X X X X X X X X kj
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br2`b i`�MbH�i2/ #v �mi?Q`V X X X X X X X X X X X X X X X X X X X X X k9
jX9 _2bmHib 7Q` ǳ.Q vQm FMQr >�M7m\Ǵ X X X X X X X X X X X X X X X X X k8
jX8 P++�bBQMb Q7 `2MiBM; �M/ r2�`BM; >�M7m X X X X X X X X X X X X X X k8
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jXRy >�B`bivH2 a�KTH2b 7Q` *?QQbBM; X X X X X X X X X X X X X X X X X X X jj
jXRR GQ;Q .2bB;M X X X X X X X X X X X X X X X X X X X X X X X X X X X X X j8
jXRk a+`22Mb?Qib Q7 a2`pB+2 6�+2#QQF >QK2T�;2 X X X X X X X X X X X X je
jXRj a+`22Mb?Qib Q7 AMbi�;`�K �M/ q2B#Q �++QmMib X X X X X X X X X X jd
jXR9 a+`22Mb?Qib Q7 6HB+F` a2`pB+2 J2Mm X X X X X X X X X X X X X X X X X j3
jXR8 a+`22Mb?Qib Q7 Ai2K .2i�BHb X X X X X X X X X X X X X X X X X X X X X jN
jXRe S`QKQiBQM�H a�KTH2 S?QiQb X X X X X X X X X X X X X X X X X X X X 9y

9XR 1p�Hm�iBQM mb2` +QKTQM2Mi X X X X X X X X X X X X X X X X X X X X X 9j
9Xk E�r�b�FBǶb SQbib QM AMbi�;`�K X X X X X X X X X X X X X X X X X X X 9e
9Xj EmK�Ƕb SQbibUi`�MbH�i2/ #v �mi?Q`V X X X X X X X X X X X X X X X 9d
9X9 PMHBM2 BM[mB`v �M/ +mbiQK2` MmK#2`b X X X X X X X X X X X X X X 8y
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�+FMQrH2/;2K2Mib
h?2`2 �`2 K�Mv `2bT2+i2/ T2`bQMb iQ i?�MF 7Q` ?2HTBM; �M/ ;mB/BM; K2 i?`Qm;?
i?Bb i?2bBbX

A rQmH/ }`bi 2tT`2bb Kv p2`v T`Q7QmM/ ;`�iBim/2 iQ Kv bmT2`pBbQ` S`Q72bbQ`
>B`Q EBb?BX h?�MF vQm 7Q` ;BpBM; K2 �HH i?2 �{`K�iBQM- 7`22/QK �M/ bmTTQ`i
/m`BM; i?2 irQ v2�`b �i E2BQ J2/B� .2bB;MX uQm +QMbBbi2MiHv �HHQr2/ i?Bb T�T2`
iQ #2 Kv QrM rQ`F- #mi bi22`2/ K2 BM i?2 `B;?i /B`2+iBQM r?2M2p2` A M22/2/ BiX
Ai Bb vQm` �++2Ti�M+2 �M/ T�iB2M+2 i?�i K�F2b K2 KQiBp�i2/ �M/ +?22`7mH /m`BM;
Kv bim/vBM; BM E2BQ J2/B� .2bB;MX �//BiBQM�HHv- A rQmH/ HBF2 iQ 2tT`2bb Kv
/22T ;`�iBim/2 iQ S`Q72bbQ` J�ii?2r q�H/K�MX h?�MF vQm bQ Km+? 7Q` �Hr�vb
?�pBM; i?2 /QQ` Q7 vQm` Q{+2 QT2M r?2M2p2` A M22/2/ ?2HT rBi? Kv bim/vX uQm`
bm;;2biBQMb �`2 �Hr�vb i?2 2MHB;?i2MK2Mi BM 2p2`v bi�;2 Q7 Kv `2b2�`+?X h?�MF
vQm 7Q` �HH i?2 ;2M2`Qmb ?2HT �M/ mb27mH +�`22` �/pB+2X A �K ;`�i27mH iQ ?�p2 vQm
�b Kv bm#@bmT2`pBbQ`X S`Q72bbQ` a�iQ- i?�MF vQm p2`v Km+? 7Q` ?2HTBM; K2 BM i?2
H�bi KQMi? Q7 i?2bBb r`BiBM;X uQm` �/pB+2 r�b bQ QM TQBMi i?�i Bi BMbTB`2/ K2 � HQi
BM i?2 H�bi bi�;2 Q7 i?Bb bim/vX A rQmH/ �HbQ HBF2 iQ i?�MF Kv bTQMbQ` EBKQMQ a?QT
JBv�#BX J�M�;2` E�v- i?�MF vQm 7Q` �HH i?2 i`mbib- i?2 7`22/QK �M/ i?2 7mM/b iQ
�+?B2p2 Kv +`�xv i?Qm;?ibX h?2 JBv�#B bi�z- i?�MF vQm �HH 7Q` #2BM; bmTTQ`iBp2
BM bi�`iBM; i?2 M2r T`QD2+i i?�i vQm �`2 iQi�HHv MQi 7�KBHB�` rBi?X h?�MF vQm �HH-
A 722H bQ Hm+Fv iQ ?�p2 vQm BM Kv K�bi2` HB72X
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*?�Ti2` R
AMi`Q/m+iBQM
RXRX "�+F;`QmM/
h?2 BKTQ`i�M+2 Q7 +HQi?2b i`�Mb+2M/b +mHim`2b- iBK2 �M/ ;2Q;`�T?B2bX "v bim/vBM;
i?2 +HQi?BM; Q7 +2`i�BM T2`BQ/b BM ?BbiQ`v- T2QTH2 +�M K�F2 b2Mb2 Q7 i?2 +mbiQKb-
#2HB27b- p�Hm2b- 2+QMQKB+b- �M/ i2+?MQHQ;v Q7 i?�i iBK2X Ai ?�b #22M HQM; bBM+2
+HQi?2b ?�p2 #2+QK2 KQ`2 i?�M T`�+iB+�H i?BM;b- #mi bvK#QHb Q7 +mHim`2X hQ/�v-
+HQi?2b �`2 QM2 r�v iQ /BbTH�v QM2Ƕb B/2MiBiv �M/ T2`bQM�HBivX

>�M7m- i?2 i`�/BiBQM�H +HQi?2b 7Q` >�M *?BM2b2- i?2 rQ`H/Ƕb H�`;2bi 2i?MB+ ;`QmT-
?�b BKTQ`i�Mi +mHim`�H p�Hm2b BM ?mK�M bQ+B2ivX �TT2�`2/ 7`QK �TT`QtBK�i2Hv
j-yyy v2�`b �;Q- i?2 2pQHmiBQM Q7 >�M7m `2T`2b2Mib i?2 /2p2HQTK2Mi Q7 �M+B2Mi
*?BM2b2 +BpBHBx�iBQMX GBF2 EBKQMQ 7Q` i?2 C�T�M2b2 �M/ i`�/BiBQM�H +HQi?2b 7Q`
Qi?2` 2i?MB+ ;`QmTb- Bi `2~2+ib +2`i�BM i`�/BiBQM�H �`ib- 2iB[m2ii2- +mbiQKb- �M/
�HbQ � Tm`bmBi Q7 �M+B2Mi �2bi?2iB+b BM KQ/2`M bQ+B2ivX lMHBF2 EBKQMQ- r?B+? Bb
T`2b2`p2/ BM ?BbiQ`v �M/ +QKKQMHv rQ`M #v C�T�M2b2 T2QTH2 �i T`2b2Mi- >�M7m
?�/ ;QM2 i?`Qm;? � /Bb�TT2�`�M+2 7Q` �#Qmi jyy v2�`b 7`QK i?2 Rdi? +2Mim`v- �M/
+QmH/ ?�`/Hv #2 `2+Q;MBx2/ �b i`�/BiBQM�H ;�`K2Mib #v *?BM2b2 T2QTH2 7Q` v2�`bc
Bi `2@2K2`;2/ �i i?2 #2;BMMBM; Q7 kRbǶ BM i?2 ǳ>�M7m JQp2K2MiǴ- �/pQ+�i2/ #v
*?BM2b2 vQmM; ;2M2`�iBQM QMHBM2X

q?2M i?2 2+QMQKv 2tT2`B2M+2/ ;`2�i ;`Qri? BM *?BM�- BM i?2 `�TB/ T`Q+2bb Q7
;HQ#�HBx�iBQM- i?2`2 �TT2�`b � M22/ 7Q` *?BM2b2 T2QTH2 iQ }M/ r?�i i?2v ?�p2 #22M
HQbi BM i?2 ?BbiQ`v- �M/ r?�i rQmH/ TQbbB#Hv #2 � mMB[m2 r�v- iQ B/2MiB7v i?2K@
b2Hp2b BM i?2 +?�M;BM; bQ+B2iv rBi? � +`BbBb QM i`�/BiBQMbX �b � `2bmHi- BM~m2M+2/
#v K2/B� `2T`2b2Mi�iBQMb Q7 �M+B2Mi biQ`B2b- �M/ biBKmH�i2/ #v Qi?2` M�iBQMb i?�i
F22T i?2B` i`�/BiBQM�H ;�`K2Mib iQ/�v- *?BM2b2 T2QTH2 /2+B/2/ iQ #`BM; #�+F i?2B`
QrM i`�/BiBQM�H /`2bb2b- #v `2@bim/vBM;- /2bB;MBM;- K�FBM;- b2HHBM; �M/ r2�`BM;
ǳ>�M7mǴ iQ/�vX AM M2�`Hv ir2Miv@v2�` Q7 /2p2HQTK2Mi- i?2 >�M7m +QKKmMBiv ?�b
;`QrM H�`;2Hv BM bBx2 �M/ �r�`2M2bb- rBi? � ;`QrBM; MmK#2` Q7 T2QTH2 DQBMBM; BM
i?2 `2@2K2`;BM; T`�+iB+2bX AM `2+2Mi v2�`b- i?2`2 �`2 irQ K�DQ` K�MB72bi�iBQMb Q7
>�M7m `2M�Bbb�M+2- i?2 [mB+F ;`Qri? Q7 >�M7m b?QTb QMHBM2- �M/ i?2 BM+`2�bBM;

R



RX AMi`Q/m+iBQM RXRX "�+F;`QmM/

TQTmH�`Biv Q7 >�M7m TQ`i`�Bi T?QiQb QM bQ+B�H M2irQ`FbX J2�Mr?BH2- BM i?2 `2@
+2Mi >�M7m KQp2K2Mi- T�`iB+BT�Mib i�F2 �+iBQMb MQi QMHv /QK2biB+�HHv- #mi �HbQ
BMi2`M�iBQM�HHv #v r2�`BM; >�M7m �#`Q�/X ǳ"`BM; >�M7m r?BH2 i`�p2HBM;Ǵ ?�b #2@
+QK2 � iQTB+ i?�i �ii`�+i2/ +QMbB/2`�#H2 �ii2MiBQM QM bQ+B�H M2irQ`Fb- �b � bi`QM;
2tT`2bbBQM Q7 b2H7@B/2MiBiv- KQ`2 *?BM2b2 r2�` >�M7m r?2M i?2v i`�p2H iQ Qi?2`
+QmMi`B2bX

�i i?2 b�K2 iBK2- i?2 `BbBM; Q7 *?BM2b2 i`�/BiBQM�H /`2bb2b �HbQ 7�+2b ;`2�i +?�H@
H2M;2bX Ai ?�b �Hr�vb #22M i?2 2t+HmbBp2M2bb Q7 i?2 >�M7m +QKKmMBiv i?�i F22Tb
K�Mv T2QTH2 r?Q �`2 BMi2`2bi2/ Qmi Q7 i?2 T`�+iB+2bX .m2 iQ >�M7mǶb +QKTH2t
bvbi2K #�b2/ QM /vM�biB2b- QM2 rQmH/ #2 +`BiB+Bx2/ b2p2`2Hv #v i?2 ǳb2MBQ`bǴ r?2M
i?2v ǳr2�` i?2 r`QM; i?BM;Ǵ- ǳr2�` Bi r`QM;Ǵ- Q` ǳMQi 2t�+iHv 7QHHQrBM; i?2 QH/
r�vǴX aBM+2 i?2`2 #�`2Hv �`2 +H2�` K�`F2i `2;mH�iBQMb- +QMbmK2`b K�v Tm`+?�b2
7�F2 Bi2Kb rBi?Qmi 2p2M MQiB+BM;- �M/ i?2M HQb2 i?2 BMi2`2bi Q7 r2�`BM; >�M7m
�;�BMX AM �//BiBQM- /m2 iQ i?2 H�+F Q7 Tm#HB+ �r�`2M2bb BM *?BM2b2 bQ+B2iv- T2QTH2
r?Q r2�` >�M7m QM i?2 bi`22i rBHH iBK2 iQ iBK2 #2 +QMbB/2`2/ r2B`/ �M/ #2 +`BiB@
+Bx2/ /B`2+iHv #v i?2 7QHFbX 6Q` i?2 T�bi 72r v2�`b- rBi? i?2 BM+`2�bBM; 2tTHQbBQMb
QM K�BMbi`2�K K2/B�- �M/ bmTTQ`i 7`QK i?2 ;Qp2`MK2Mi- >�M7m Bb Q#i�BMBM; KQ`2
�ii2MiBQM i?�M 2p2` #27Q`2X

>BbiQ`B+�HHv- C�T�M �#bQ`#2/ K�Mv 2H2K2Mib Q7 �M+B2Mi >�M *?BM2b2 +mHim`2-
r?B+? `2bmHi2/ BM K�Mv bBKBH�`BiB2b #2ir22M i?2 irQ M�iBQMb bm+? �b �`ib- �`+?B@
i2+im`2- �M/ ;�`K2MibX �b EBKQMQ �M/ >�M7m �`2 +HQb2Hv `2H�i2/ BM �bT2+ib bm+?
�b Q`B;BM- bivH2- �M/ /2p2HQTK2Mi- C�T�M �TT2�`b iQ #2 i?2 #2bi bi�;2 iQ /2p2HQT
BMi2`M�iBQM�H >�M7m T`�+iB+2X h?2 H�i2bi MmK#2` Q7 i?2 K2K#2`b BM C�T�M >�M7m
�bbQ+B�iBQM Bb �`QmM/ eyyc QM di? CmHv kyR3- i?2 }`bi *?BM2b2 C�T�M2b2 h`�/B@
iBQM�H *HQi?2b *QMp2MiBQM rBHH #2 ?2H/ iQ T`QKQi2 i?2 i`�/BiBQM�H +HQi?2b +mHim`2
Q7 #Qi? M�iBQMbRX �b Bb FMQrM iQ mb- C�T�M iQ/�v Bb bT2+B�H 7Q` Bib ?B;? +mHim`�H
/Bp2`bBiv- r?2`2 �HH /Bz2`2Mi FBM/b Q7 +mHim`2b �`2 /2p2HQT2/ �M/ #2BM; `2bT2+i2/
�b � r?QH2X *HQi?2b +mHim`2 BM C�T�M Bb MQi QMHv BKTQ`i�Mi �b 7�b?BQM- #mi �HbQ
�b i?2 2tT`2bbBQM Q7 b2H7@B/2MiBiB2bX C�T�M2b2 T2QTH2 �ii�+? ;`2�i BKTQ`i�M+2 iQ
i?2 K2�MBM;b Q7 +HQi?2b- �M/ ?�p2 7Q`K2/ � `2H�iBp2Hv 7`22 bQ+B�H �iKQbT?2`2 Q7
i?2 ǳr2�`BM; +mHim`2ǴX 6Q` 2t�KTH2- �MBK�iBQM 7�Mb r2�`BM; +?�`�+i2` ;QQ/b BM
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RX AMi`Q/m+iBQM RXkX �BKb �M/ P#D2+iBp2b

i?2B` /�BHv HBp2b- T2QTH2 BM pBbm�H `Q+F Qmi}ib- ;B`Hb r2�`BM; GQHBi� /`2bb2b- �M/
i?2 K�im`2 +QbTH�v +mHim`2- �`2 �HH bB;Mb Q7 C�T�M2b2 bQ+B2iv �b ǳQT2M@KBM/2/Ǵ iQ
+HQi?2bX h?2 /Bp2`b2 TQTmH�` +mHim`2 �M/ i?2 7�b+BM�iBM; i`�/BiBQM�H bB/2 Q7 C�T�M
?�p2 �Hr�vb #22M �TT2�HBM; iQ 7Q`2B;M iQm`Bbib 7`QK �HH Qp2` i?2 rQ`H/c �++Q`/BM;
iQ i?2 /�i� 7`QK C�T�M L�iBQM�H hQm`BbK P`;�MBx�iBQM- *?BM2b2 iQm`Bbib i�F2 mT
i?2 #B;;2bi T2`+2Mi�;2 Q7 Qp2`b2�b `2bB/2Mib pBbBiBM; C�T�M- Q7 3 KBHHBQM BM iQi�H BM
kyR3X (R)X

AM i?Bb `2b2�`+?- i?2 �mi?Q` Bb +Q@QT2`�iBM; rBi? � EBKQMQ `2Mi�H b?QT #�b2/
BM hQFvQ iQ /2bB;M � M2r b2`pB+2 Q7 >�M7m `2MiBM;X Aib b2`pB+2 K�BMHv +QMbBbib Q7
QMHBM2 #QQFBM;- /`2bb b2H2+iBM;- }iiBM;- K�F2@mT- ?�B` bivHBM;- �M/ QTiBQM�H T?QiQ@
b?QQiBM;X �b � #�+F;`QmM/- i?2 EBKQMQ `2Mi�H b?QT JBv�#B Bb `mM #v *?BM2b2
T`QT`B2iQ`b- ?�pBM; irQ b?QTb #�b2/ BM hQFvQ �M/ QM2 BM EvQiQX �++Q`/BM; iQ
i?2B` �MMm�H b�H2b- 3yW Q7 i?2 +mbiQK2`b �`2 iQm`Bbib 7`QK J�BMH�M/ *?BM�- R8W
7Q`K Qi?2` `2;BQMb HBF2 h�Br�M- >QM; EQM; �M/ aBM;�TQ`2- �M/ 8W �`2 7`QK
C�T�MX *QMbB/2`BM; i?2 +mbiQK2` +QKTQM2Mi Q7 i?2 T�`iM2`b?BT b?QT- i?2 `2+2Mi
i`2M/ Q7 i?2 >�M7m KQp2K2Mi �M/ i?2 ;`2�i TQi2MiB�H Q7 i?2 C�T�M2b2 K�`F2i- i?2
�mi?Q` /2bB;M2/ i?Bb b2`pB+2 #�b2/ BM C�T�MX

RXkX �BKb �M/ P#D2+iBp2b
h?2 �BK Q7 i?Bb `2b2�`+? Bb iQ �Mbr2` i?2 `2b2�`+? [m2biBQM, iQ r?�i 2ti2Mi +�M i?2
b2`pB+2 /2bB;M Q7 >�M7m `2MiBM; BM C�T�M +`2�i2 � MB+?2 �M/ K�F2 +mHim`�H BKT�+ib
QM BM/BpB/m�H mb2`bX h?2 �BK rBHH #2 `2�+?2/ BM irQ �bT2+ib- }`biHv- �bb2bbBM; i?2
TQi2MiB�Hb Q7 i?2 K�`F2i �M/ 7Q`KmH�iBM; bQHB/ K�`F2iBM; TH�Mb- b2+QM/Hv- 2p�Hm@
�iBM; i?2 T2`bQM�H 2tT2`B2M+2b �M/ 722HBM;b �#Qmi i?2 *?BM2b2 i`�/BiBQM�H +mHim`2
Q7 BM/BpB/m�H mb2`b #27Q`2- /m`BM;- �M/ �7i2` i?2 b2`pB+2X h?2 `2b2�`+? Q#D2+iBp2b
/BpB/2 i?2 `2b2�`+? �BKb BMiQ 7Qm` T�`ib, RX iQ 2tTHQ`2 i?2 mM/2`HvBM; 7�+iQ`b i?�i
K�F2 C�T�M �M �TTHB+�#H2 K�`F2i Q7 /2p2HQTBM; i?2 b2`pB+2- #v bim/vBM; BMb �M/
Qmib Q7 >�M7m KQp2K2Mi- �M/ BMp2biB;�iBM; i?2 TQi2MiB�H +mbiQK2` M22/bc kX iQ
B/2MiB7v i?2 K2i?Q/b- KQ/2Hb �M/ T`QKQiBQM bi`�i2;B2b Q7 /2p2HQTBM; i?2 BMMQp�@
iBp2 >�M7m b2`pB+2 BM � +`Qbb@+mHim`�H +QMi2tic jX iQ 2p�Hm�i2 i?2 `2Mi�H b2`pB+2
/2bB;M 7`QK mb2` 722/#�+F �M/ ?Qr Bi +�M #2 BKT`Qp2/ BM i?2 7mim`2c 9X iQ 7Q`2@
+�bi i?2 BKTHB+�iBQMb Q7 >�M7m `2Mi�H b2`pB+2 BM C�T�M BM i2`Kb Q7 `2/m+BM; i?2

j



RX AMi`Q/m+iBQM RXjX S`QTQb�H

2t+HmbBp2M2bb Q7 >�M7m +QKKmMBiv �M/ /2p2HQTBM; � TQbBiBp2 BK�;2 Q7 i`�/BiBQM�H
*?BM2b2 +mHim`2 iQ � rB/2` Tm#HB+X

RXjX S`QTQb�H
_2;�`/BM; i?2 M22/b Q7 r2�`BM; >�M7m �#`Q�/ 7Q` i?2 *?BM2b2- �M/ i?2 TQi2MiB�H
BMi2`2bi Q7 +mbiQK2`b 7`QK h�Br�M- >QM; EQM; �M/ C�T�M- >�M7m `2MiBM; Bb �
`2�bQM�#H2 bQHmiBQM 7Q` i?2 T`Q#H2Kb bm+? �b BM+QMp2MB2M+2 Q7 +�``vBM; +QbimK2b
�M/ �++2bbQ`B2b �`QmM/- i?2 /B{+mHiv Q7 7mHH@b2i >�M7m bivHBM;- i?2 `2H�iBp2Hv ?B;?
T`B+BM; �M/ HQr `2@mbBM; `�i2 Q7 >�M7mX AM i?Bb i?2bBb- i?2 �mi?Q` Bb ;QBM; iQ T`Qp2
i?2 ?vTQi?2bBb i?�i *?BM2b2 i`�/BiBQM�H +HQi?2b `2MiBM; ?�b � K�`F2i BM C�T�Mc
2ti2`M�HHv- Bi rBHH ?2HT +`2�i2 BMi2`M�iBQM�H BMi2`2bi BM i`�/BiBQM�H *?BM2b2 +mHim`2-
�M/ BMi2`M�HHv K�F2 TQbBiBp2 2z2+ib QM i`�/BiBQM�H +mHim`�H +QM}/2M+2 7Q` *?BM2b2
mb2`bX

AM i?2 2`� Q7 i`�MbM�iBQM�H +mHim`2- Bi Bb +QMb2`p�iBp2 iQ +QMbB/2` >�M7m �M/
>�M7m KQp2K2Mi K2`2Hv `2H�i2/ iQ i?2 >�M *?BM2b2X 6Q` iQ/�vǶb >�M7m KQp2@
K2Mi- i?2 �mi?Q` #2HB2p2b i?�i i?2 >�M7m `2Mi�H b2`pB+2 BM C�T�M Bb �M BKTQ`i�Mi
�M/ BMMQp�iBp2 T`�+iB+2X Ai rBHH #2 �M 2{+B2Mi r�v iQ `�Bb2 BMi2`M�iBQM�H BMi2`2bi
�M/ `�Bb2 mT i?2 +m``2Mi BK�;2 QM i?2 T`2b2`p�iBQM Q7 *?BM2b2 i`�/BiBQM�H +mHim`2
BM KQ/2`M BMi2`M�iBQM�H bQ+B2ivX

RX9X P`;�MBx�iBQM Q7 i?2 h?2bBb
h?2 i?2bBb Bb Q`;�MBx2/ �b 7QHHQrb,

*?�Ti2` R BMi`Q/m+2b i?2 +QMi2ti- �BKb �M/ Q#D2+iBp2b Q7 i?2 `2b2�`+? `2;�`/BM;
>�M7m �M/ Bib KQp2K2Mi- i?2 `2�bQMb r?v C�T�M K�F2b � bmBi�#H2 2MpB`QMK2Mi
7Q` +`2�iBM; >�M7m b2`pB+2- �M/ i?2 #�+F;`QmM/ Q7 i?2 T�`iM2`b?BT b?QTX _2b2�`+?
[m2biBQM i?�i rBHH #2 H�i2` 2t�KBM2/ Bb BMi`Q/m+2/X

*?�Ti2` k `2pB2rb >�M7m �M/ Bib KQp2K2Mi BM �+�/2KB+ +QMi2tib QM Bib /2}MB@
iBQMb- KQiBp�iBQMb �M/ 2z2+ib- 7QHHQr2/ #v i?2 +?�HH2M;2b �M/ +QMi`Qp2`bB2b i?�i
>�M7m T`�+iB+2b �`2 7�+BM;X "2bB/2b- b2p2`�H 2t�KTH2b Q7 `2Mi�H #mbBM2bb rBHH #2
/Bb+mbb2/ +QM+2`MBM; Bib /2p2HQTK2Mi BM C�T�M- i?2 lXa �M/ *?BM�X h?2 `2H�i2/
i?2Q`B2b �M/ 7`�K2rQ`Fb Q7 b2`pB+2 /2bB;M rBHH #2 BMi`Q/m+2/ 7Q` i?2 H�i2` /2bB;M
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RX AMi`Q/m+iBQM RX9X P`;�MBx�iBQM Q7 i?2 h?2bBb

T`Q+2bbX
*?�Ti2` j 2tTHQ`2b i?2 T�i? Q7 i?2 /2bB;M T`Q+2bb BM /2i�BH- BM+Hm/BM; /2bB;M +QM@

+2Ti- /2bB;M 2i?MQ;`�T?v Q7 QMHBM2 [m2biBQMM�B`2b- BMi2`pB2rb �M/ irQ }2H/rQ`FX
AM i?Bb +?�Ti2`- i?2 �mi?Q` rBHH /2bB;M i?2 `2Mi�H b2`pB+2 2MiBiv �M/ i?2 #`�M/
iQm+?TQBMib i?`Qm;? i?2 b2`pB+2 /2bB;M KQH2+mH�` KQ/2Hc mb2` i2bi �M/ b2`pB+2
KQ/B}+�iBQM rBHH #2 �M�Hvx2/ �b i?2 /2bB;M T`Q+2bbX

*?�Ti2` 9 2p�Hm�i2b i?2 722/#�+F 7`QK `2�H +mbiQK2` mb2`b �7i2` i?2 b2`pB+2
;Q2b BMiQ QT2`�iBQMX h?2 �mi?Q` rBHH T2`+2Bp2 i?2 Qmi+QK2 �M/ �++2Ti�M+2 Q7 i?2
Qp2`�HH /2bB;M i?`Qm;? [m�HBi�iBp2 �M/ [m�MiBi�iBp2 �M�HvbBbX

*?�Ti2` 8 �//`2bb2b i?2 }M/BM;b Q7 i?Bb bim/v �M/ bmKK�`Bx2 i?2 Qp2`�HH �`;m@
K2MibX _2b2�`+? HBKBi�iBQMb �M/ 7mim`2 bi2Tb rBHH #2 /Bb+mbb2/ BM i?Bb +?�Ti2`X

8



*?�Ti2` k
GBi2`�im`2 _2pB2r
kXRX >�M7m �M/ >�M7m JQp2K2Mi

kXRXR Pp2`pB2r
h?Bb T�`i �BKb iQ 2tTHQ`2 i?2 /2}MBiBQMb �M/ ?BbiQ`v Q7 >�M7m- i?2 KQiBp�iBQMb �M/
i?2 +?�`�+i2`BbiB+b Q7 ǳJQ/2`M >�M7m JQp2K2MiǴX "�b2/ QM i?2 +�b2 bim/B2b- i?2
bm#bi�M+2- K�`F2i b+�H2 �M/ QT2`�iBp2 T�ii2`M Q7 ǳJQ/2`M >�M7m JQp2K2MiǴ rBHH
#2 2t�KBM2/ rBi? `2;�`/b iQ BK�;BM�`v b2H7@`2T`2b2Mi�iBQM �M/ *?BM2b2 M�iBQM�H
B/2MiBivX >�M7m K�`F2i rBHH �HbQ #2 2t�KBM2/ BM b2p2`�H �bT2+ib iQ /2KQMbi`�i2
i?2 TQi2MiB�H K�`F2i M22/b �M/ i?2 72�bB#BHBiv Q7 i?Bb `2b2�`+?X "v �M�HvxBM; >�M7m
�M/ Bib KQp2K2Mi �b � +mHim`�H �M/ 2+QMQKB+ T?2MQK2MQM- i?2 ;Q�Hb Q7 i?Bb T�`i
rBHH K�BMHv #2 /2KQMbi`�iBM; i?2 `2�bQMb 7Q` +QM/m+iBM; i?Bb `2b2�`+? �M/ r?v
bT2+B}+�HHv BM C�T�MX

kXRXk >�M7m >BbiQ`v
>�M7m Bb � M�K2 7Q` T`2@Rdi? +2Mim`v i`�/BiBQM�H +HQi?BM; Q7 i?2 >�M *?BM2b2- i?2
T`2/QKBM�Mi 2i?MB+ ;`QmT Q7 *?BM�X h?2 �TT2�`�M+2 Q7 >�M7m BM *?BM� +�M #2
i`�+2/ #�+F iQ Qp2` i?`22 i?Qmb�M/ v2�`b �;QX h?2 #�bB+ >�M7m r�b /2p2HQT2/ BM
i?2 iBK2 Q7 a?�M; .vM�biv- 7`QK Reyy"* iQ Ryyy"*X (k)

>Qr2p2`- >�M7m /Bb�TT2�`2/ �i i?2 #2;BMMBM; Q7 i?2 ZBM; .vM�biv URe99@RNRRV-
r?2M *?BM� r�b `mH2/ #v i?2 J�M+?mb- � b2KB@MQK�/B+ 2i?MB+ ;`QmT r?B+? }`biHv
`Qb2 iQ T`QKBM2M+2 BM J�M+?m`B�X AM Q`/2` iQ +QMbQHB/�i2 ;Qp2`M�M+2- J�M+?mb
;Qp2`MK2Mi +�``B2/ Qmi � b2`B2b Q7 TQHB+B2b QM B/2QHQ;v �M/ HB72bivH2- BM+Hm/BM;
+?�M;BM; >�M +HQi?2b iQ J�M+?mb +HQi?2b �M/ +?�M;BM; ?�B`+mi iQ MQK�/B+ r�vb-
bBM+2 r?2M >�M7m bi�`i2/ iQ /Bb�TT2�` BM ?BbiQ`vX (j) AM i?2 2�`Hv kybǶ- J�M+?mb
/`2bb r�b ;`�/m�HHv `2TH�+2/ #v KQ/2`M bivH2 /`2bb2b BM *?BM� �7i2` i?2 2M/ Q7
ZBM; .vM�bivX JQ/B}2/ 7`QK J�M+?mb �M/ r2bi2`M@bivH2 +HQi?2b- ǳZBT�QǴU72K�H2
/`2bbV �`Qb2 BM i?Bb T2`BQ/ Q7 iBK2 �M/ ?�b #2+QK2 � bvK#QH Q7 *?BM2b2 i`�/BiBQM�H
+HQi?2bX qQK2M BM ZBT�Q �HbQ ?�p2 #22M i?2 K�DQ` BK�;2 Q7 i`�/BiBQM�H *?BM2b2

e



kX GBi2`�im`2 _2pB2r kXRX >�M7m �M/ >�M7m JQp2K2Mi

72K�H2b rQ`H/rB/2 �M/ QM K2/B� `2T`2b2Mi�iBQMb (9)X AM `2+2Mi v2�`b- KQbi T2QTH2
BM *?BM� +QMbB/2` ZBT�Q �M/ h�M;x?m�M; UK�H2 +HQi?2bV �b ǳ*?BM2b2 i`�/BiBQM�H
;�`K2MiǴ `�i?2` i?�M >�M7m (j)X

�++Q`/BM; iQ i?2 /�i� 7`QK *?BM�+mHim`2XQ`;- >�M Bb i?2 H�`;2bi 2i?MB+ ;`QmT
�KQM; i?2 8e 2i?MB+ ;`QmTb BM *?BM�- K�FBM; mT Nk T2`+2Mi Q7 i?2 iQi�H TQT@
mH�iBQMX >Qr2p2`- >�M Bb i?2 QMHv QM2 i?�i HQbi Bib i`�/BiBQM�H +HQi?2b �KQM;
Qi?2` 2i?MB+ ;`QmTbX (9) 6�+BM; i?2 bBim�iBQM Q7 ǳMQi ?�pBM; i?2B` QrM i`�/BiBQM�H
+HQi?2bǴ- >�M *?BM2b2 ?�b bi�`i2/ ǳ>�M7m `2M�Bbb�M+2 KQp2K2MiǴ bBM+2 i?2 2�`i?
kRbi +2Mim`vX

kXRXj >�M7m JQp2K2Mi
�KB/ i?2 +?�Qb Q7 +QMbmK2` +mHim`2- ;2QTQHBiB+�H K�M2mp2`BM;- �M/ 7`2M2iB+ m`@
#�MBx2/ HB72 BM i?2 2�`Hv kyyyb- >�M7m KQp2K2Mi 2K2`;2/ �b � #QiiQK@mT bQ+B�H
T?2MQK2MQM BM *?BM� bQ+B2iv- rBi? � #mM+? Q7 vQmM; T2QTH2 +�HHBM; 7Q` � `2im`M Q7
ǳ*?BM2b2 i`�/BiBQMbǴX �b :�M �M/ w?Qm bi�i2/ (8)- rBi? i?2 `�TB/ KQ/2`MBx�iBQM
�M/ r2bi2`MBx�iBQM- i?2`2 �TT2�`2/ � M22/ BM *?BM� iQ `2pBi�HBx2 i?2 `QH2 Q7 *QM@
7m+B�MBbK BM Bib T2QTH2Ƕb bTB`Bim�HBiv �M/ /�BHv HBp2b- r?B+? +�M #2 `2;�`/2/ �b i?2
#�bBb 7Q` � M2r *?BM2b2 +mHim`�H M�iBQM�HBbKX �b QM2 r�v Q7 `2�HBxBM; +mHim`�H `2@
pBi�HBx�iBQM- i?Bb KQp2K2Mi +2Mi2`b QM `2BM7Q`+BM; b2p2`�H T2`7Q`K�iBp2@#2?�pBQ`�H
7Q`Kb Q7 ǳ>�M@M2bbǴ Q` ǳ*?BM2b2@M2bbǴ- BM+Hm/BM; i`�/BiBQM�H MQ`Kb- HBi2`�im`2
HB72bivH2b 2i+X- BM r?B+? i?2 KQbi Qmir�`/Hv pBbB#H2 `2T`2b2Mi�iBQM Bb +HQi?2bX (8)

�i i?2 2�`Hv bi�;2 Q7 >�M7m KQp2K2Mi- Bi bi�`i2/ �b �M BMi2`M2i@#�b2/ 2Mi?mbB�bi
+QKKmMBivX aQK2 T�`iB+BT�Mib H�mM+?2/ � r2#bBi2 +�HH2/ >�Mr�M; U>�M M2irQ`FV
�M/ bi�`i2/ iQ T`QKQi2 i`�/BiBQM�H >�M +HQi?BM;X h?2v b22F iQ `2biQ`2 i?2 bmT2@
`BQ`Biv Q7 ǳi`�/BiBQM�H *?BM2b2 +mHim`2Ǵ �M/ T`2b2`p2 >�M B/2MiBiv #v T`QKQiBM;
r2�`BM; >�M7m BM /�BHv HBp2b �M/ bT2+B�H Q++�bBQMb bm+? �b `Bim�HBbiB+ +2`2KQMB2b
�M/ 72biBp�HbX "v +QMM2+iBM; rBi? 2�+? Qi?2` BM QMHBM2 +?�i `QQKb- KB+`Q@#HQ;b
�M/ ""a- >�M7m 2Mi?mbB�bib r2`2 �#H2 iQ +QKKmMB+�i2- K22i �M/ ?QH/ 2p2Mib �b
� /Bbi�Mi +QKKmMBivX (j) qBi? i?2 /2p2HQTK2Mi Q7 >�M7m KQp2K2Mi- i?2 2Mi?mbB@
�bi +�K2 BMiQ i?2 bi�;2 Q7 b22FBM; KQ`2 r�vb iQ 2M+Qm`�;2 i?2 Tm#HB+Ƕb BMi2`2bib-
bm+? �b ?QH/BM; +QKBM; iQ �;2 +2`2KQMB2b- i2� T�`iB2b BM i?2B` HQ+�H `2;BQMb �M/
2p2M �MMm�H >�M7m 72biBp�Hb +QQT2`�iBM; rBi? +2H2#`BiB2b �M/ HQ+�H ;Qp2`MK2MiX �b
� H2+im`2` BM J�+[m�`B2 lMBp2`bBiv *�``B+Q TQBMi2/ Qmi- >�M +HQi?BM; K�/2 i?2

d



kX GBi2`�im`2 _2pB2r kXRX >�M7m �M/ >�M7m JQp2K2Mi

i`�MbBiBQM 7`QK � /Bbi�Mi BK�;2 iQ T?vbB+�H `2�HBiv BM i?2 bi`22ib Q7 *?BM�- BM r?B+?
QM2 +QmH/ r`�T �M/ `2+Q;MBx2 QM2b2H7 (e)X

L2p2`i?2H2bb- /m2 iQ i?2 H�+F Q7 `2+Q;MBiBQM- i?2 >�M *?BM2b2 bQ+B2iv �b � r?QH2
?�b MQi 7mHHv �++2Ti2/ >�M7m �b � /�BHv Q` 7Q`K�H r2�` bBM+2 i?2 2�`Hv bi�;2 Q7
i?2 KQp2K2MiX JQ`2Qp2`- �Hi?Qm;? i?2 `2pBp�H Q7 >�M7m Bb � +QKKmMBiv@#�b2/
KQp2K2Mi- Bib T�`iB+BT�Mib ?�p2 [mBi2 /BbiBM+iBp2 �iiBim/2b �M/ r�vb Q7 K�FBM;
K2�MBM;b 7`QK i?2B` T�`iB+BT�iBQMX PM2 i`2M/ Bb � `�TB/ ;`Qri? Q7 >�M7m +v#2`
+2H2#`BiB2b QM K�Mv bQ+B�H M2irQ`F TH�i7Q`Kb bm+? �b aBM� q2B#Q- hBFhQF �M/
"BHB#BHBc i?2v TQbi T?QiQb Q7 i?2K r2�`BM; >�M7m- imiQ`B�H pB/2Qb Q7 i`�/BiBQM�H
K�F2@mT Q` ?�B` b2iiBM;- �TT2�HBM; � H�`;2 MmK#2` Q7 7QHHQr2`b BM+Hm/BM; MQM@
>�M7m 2Mi?mbB�bibX AM `2+2Mi v2�`b- rBi? i?2 BM+`2�bBM; K2/B� `2T`2b2Mi�iBQMb
HBF2 >�M7m TQ`i`�Bib T?QiQb QMHBM2 �M/ 2/m+�iBQM�H ho T`Q;`�Kb- �M BM+`2�bBM;
MmK#2` Q7 T2QTH2 bi�`i2/ iQ FMQr �#Qmi >�M7m �M/ i2M/2/ iQ r2�` >�M7m �b �M
2tT`2bbBQM Q7 B/2MiBiv Q` � Tm`bmBi Q7 7�b?BQMX (d)

kXRX9 >�M7m- L�iBQM�HBbK �M/ AK�;BM�`v A/2MiBiv
�++Q`/BM; iQ w?�M; Ukyy3V BM ?Bb bim/v Q7 >�M7m �M/ *?BM2b2 `Bim�HBbiB+ +2`2@
KQMB2b-

ǳJQ/2`MBx�iBQM Q` ;HQ#�HBx�iBQM ?�b #`Qm;?i iQ *?BM� �M mMT`2+2@
/2Mi2/ T`QbT2`BivX J2�Mr?BH2- �KB/bi i?2 7�bi@;`QrBM; 2+QMQKB+ T`Q@
+2bb K�Mv *?BM2b2 �HbQ 2tT2`B2M+2/ bQK2 bQ`i Q7 B/2MiBiv +`BbBbX L2p2`
2p2` #27Q`2 ?�p2 i?2 *?BM2b2 72Hi bQ i?`2�i2M2/ BM i2`Kb Q7 i?2B` +mH@
im`�H B/2MiBiv #v bm+? �M 2M;mH}M; 7Q`+2 �b ;HQ#�HBx�iBQM /Q2bX h?2v
[m2biBQM2/- r?�i rQmH/ #2+QK2 Q7 i?2B` bTB`Bim�H ?QK2 r?2M i?2 r?QH2
rQ`H/ b22Kb iQ #2 K2HiBM; BMiQ � #B; ;HQ#�H pBHH�;2\ q?�i rQmH/ ?�T@
T2M iQ i?Qb2 p�Hm2b i?�i r2`2 +?2`Bb?2/ #v ;2M2`�iBQMb Q7 *?BM2b2-
i?2B` 7Q`27�i?2`b\Ǵ (d)

Ai Bb �HbQ K2MiBQM2/ #v E�M; UkyR9V i?�i ǳ>Qr +�M K�BMH�M/ *?BM� +QMbi`m+i �
+mHim`�H M�iBQM�HBbK i?�i i`�Mb+2M/b i?2 #QmM/�`B2b Q7 i?2 M�iBQM@bi�i2 BM �M 2`�
Q7 ;HQ#�HBx�iBQM\Ǵ

PM i?2 QM2 ?�M/- Bi b22Kb HBF2 i?2 *?BM2b2 �`2 +QM7`QMi2/ rBi? � /BH2KK� Q7
i?2 ;`QrBM; ;HQ#�H 2+QMQKv- r2bi2`M B/2QHQ;v �M/ i?2 H�+F Q7 M�iBQM�H ǳ7�Bi?Ǵ
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kX GBi2`�im`2 _2pB2r kXRX >�M7m �M/ >�M7m JQp2K2Mi

Q` i`�/BiBQM�H +mHim`2 +QM}/2M+2 iQ /BbiBM;mBb? r?Q i?2v �`2 Q` ?Qr i?2v +�M #2
ǳmMB[m2Ǵ �KQM; Qi?2` M�iBQMb- 2bT2+B�HHv i?2 QM2b rBi? HQM; ?BbiQ`B2bc QM i?2 Qi?2`
?�M/- Bi �HbQ BKTHB2b � +`BbBb 7Q` �HH i?2 *?BM2b2 QM i?2B` MQiBQMb Q7 M�iBQM�HBbK �M/
M�iBQM�H B/2MiBiB2b- Q7 ?Qr iQ /`�r � +mHim`�H #QmM/�`v iQ `2T`2b2Mi i?2Kb2Hp2b
ǳ2H2;�MiHvǴ bBKBH�` iQ i?2 �M+B2Mi iBK2bX

�++Q`/BM; iQ i?2 i?2Q`v Q7 #�M�H M�iBQM�HBbK- M�iBQM�HBbK Bb MQi K2`2Hv �M
2tQiB+ 7Q`+2 i?�i QMHv bi`BF2b i?2 M�iBQM@bi�i2b QM bT2+B�H Q++�bBQMb- bm+? �b r�`b
�M/ +`Bb2bc QM Q++�bBQMb r?2M i?2`2 �`2 MQ bm+? +`Bb2b Q` KQp2K2Mib- M�iBQM�HBbK
+�M biBHH #2 b22M BM i2`Kb Q7 ǳmbǴX AM i?2 2bi�#HBb?2/ M�iBQMb- M�iBQM�H B/2MiBiB2b �M/
B/2QHQ;B+�H ?�#Bib 2M�#H2 � +QMiBMm�H ǳ~�;;BM;Ǵ- Q` `2KBM/BM; Q7 M�iBQM?QQ/ BM i?2
2p2`v/�v HBp2b Q7 Bib +BiBx2M`vc `2H�iBp2Hv- M�iBQM�H B/2MiBiv +�M #2 7QmM/ BM i?2 mbBM;
Q7 H�M;m�;2- i?2 r�v Q7 i?BMFBM;- HB72 bivH2b �M/ i?2 2tT`2bbBQM Q7 2KQiBQMb- r?B+?
/2T2M/b mTQM Dm/;K2Mib- b?�`2/ #2HB27b- Q` `2T`2b2Mi�iBQMb �#Qmi M�iBQM?QQ/
i?�i i2HHb ǳmbǴ 7`QK ǳQi?2`bǴ (3)X AM i?Bb +�b2- M�iBQM�HBbK +�M #2 7QmM/ BM >�M7m
KQp2K2Mi r?2M `272``BM; iQ ǳmbǴ #v 2KT?�bBxBM; ǳ>�M@M2bbǴ BM � M�iBQM�H@2i?B+�H
b2Mb2- r?B+? +�M �HbQ #2 `2;�`/2/ �b �M 2tT`2bbBQM Q7 M�iBQM�H B/2MiBiv- MQi BM �
TQHBiB+�H #mi KQ`2 BM � +mHim`�H /BK2MbBQMX

AM �M/2`bQMǶb UkyyeV MQiBQM Q7 M�iBQM�HBbK- i?2 M�iBQM Bb BK�;BM2/ �b HBKBi2/
�M/ bQp2`2B;M rBi? i?2B` 72HHQr +BiBx2Mb b?�`2 M�iBQM�H B/2MiBiB2bc i?2 B/2MiBiB2b #2@
+QK2 KQ`2 +H2�` r?2M i?2v 2M+QmMi2` rBi? �M 2tQiB+ 7Q`+2 (N)X �b �M 2tT`2bbBQM Q7
M�iBQM�H B/2MiBiv- i?2`2 Bb � i2M/2M+v �KQM; >�M7m 2Mi?mbB�bib iQr�`/b ǳq2�`BM;
>�M7m �#`Q�/Ǵ BM `2+2Mi v2�`b- bi�`i2/ #v b2p2`�H AMi2`M2i +2H2#`BiB2b #v TQbiBM;
i?2B` TB+im`2b r2�`BM; >�M7m BM /Bz2`2Mi `2;BQMb Q7 i?2 rQ`H/- �M/ 7QHHQr2/ #v
K�Mv >�M7m bmTTQ`i2`b #v �HbQ ǳr2�`BM; >�M7m r?BH2 i`�p2HBM;ǴX q?2M Bi +QK2b
iQ � +`Qbb@+mHim`�H +QMi2ti- i?2 2tT`2bbBQM Q7 M�iBQM�H B/2MiBiv +�M #2 KQ`2 Q#@
pBQmb �M/ bi`QM; r?2M i?2 T�`iB+BT�MibǶ BMi2MiBQMb �`2 MQi QMHv #2BM; � mMB[m2
BM/BpB/m�H #mi �HbQ T`QKQiBM; *?BM2b2 i`�/BiBQM�H +mHim`2 �M/ Q#i�BMBM; � b2Mb2
Q7 b2H7@b�iBb7�+iBQMX

Ai Bb �HbQ TQBMi2/ Qmi #v bQK2 b+?QH�`b i?�i- BM i?2 KQ/2`M �;2- M�iBQM�HBbK
+�M #2 M2;�iBp2 bBM+2 Bi KB;?i `2T`2b2Mi � r�v Q7 `2bBbiBM; i?2 2M+`Q�+?K2Mi
Q7 2+QMQKB+ ;HQ#�HBx�iBQM- #2BM; M�``Qr@KBM/2/ �M/ /2i`BK2Mi�H (d)X h?2`27Q`2-
?Qr +�M i?Bb `2b2�`+? BMi2`T`2i M�iBQM�HBbK BM � +`Qbb@+mHim`�H +QMi2ti\ h?2 K�BM
�TT`Q�+? rBHH #2 BM/BpB/m�H 7Q+mb2/ QM T2`bQM�H B/2MiBiv �M/ 722/#�+F `�i?2` i?�M
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kX GBi2`�im`2 _2pB2r kXRX >�M7m �M/ >�M7m JQp2K2Mi

T�vBM; iQQ Km+? �ii2MiBQM iQ K�+`Q@M�iBQM�HBbK BM � M�iBQM@bi�i2 /BK2MbBQMX �b
�`;m2/ #v w?�M;- BM i?2 +�b2 Q7 >�M7m KQp2K2Mi- 2bT2+B�HHv r?2M Bi `2H�i2/ iQ Bib
/2p2HQTK2Mi �#`Q�/- i?2 T`QKQiBQM Q7 >�M7m `2~2+ib � i2M/2M+v iQr�`/ M�``Qr@
KBM/2/ M�iBQM�HBbK Q` 2p2M TQTmHBbK- Bi Bb MQi i?2 +�b2X

h?2`27Q`2- Bi Bb #2ii2` iQ +QMbB/2` >�M7m T`�+iB+2b �b T2`bQM�H- r?B+? �bb2`i2/
#v E�`H UkyyeV i?�i

h?2 bB;MB7vBM; T`�+iB+2 Q7 ;�`K2MiběQ`- 7�b?BQMěXXXBb i?2 i?2Q`2iB+�H
7Q+mb- r?B+? 2KT?�bBx2b ǳBK�;BM�iBQMb-Ǵ MQi K2`2Hv BM i?2 "2M2/B+i
�M/2`bQM b2Mb2 Q7 2tT�MbBp2 K2/B� K�i2`B�HBiv #miXXXBM i?2 �z2+iBp2
#Q/BHv b2Mb2 Q7 BM/BpB/m�HbǶ 7�Mi�bB2b Q7 ?Qr iQ bmim`2 i?2 ;�T #2ir22M-
QM i?2 QM2 ?�M/- � HBp2/ BM/BpB/m�H `2�HBiv Q7 M2�`@7�BHm`2- �M/ QM i?2
Qi?2`- � +QMDm`2/ bQ+B�H Q`/2` /2`BpBM; 7`QK i?2 /22T T�bi BK�;BM2/
�b � bi�#H2 +QKKmMBiv Q7 ?�`KQMv �M/ �mi?2MiB+BivX (Ry)

r?B+? BM Qi?2` rQ`/b- K�F2b � `2�bQM�#H2 2tTH�M�iBQM QM T2QTH2Ƕb KQiBp�iBQMb Q7
r2�`BM; >�M7mě�M 2tT`2bbBQM Q7 BK�;BM�`v b2H7@B/2MiBiv- MQi QMHv 7Q` i?2 *?BM2b2-
#mi �HbQ 7Q` i?2 b2+QM/ i�`;2i ;`QmT ǳi?2 vQmM; C�T�M2b2 r?Q ?�b bT2+B�H BMi2`2bib
BM 7�b?BQM �M/ b2H7@`2T`2b2Mi�iBQMb QM bQ+B�H K2/B�ǴX

kXRX8 >�M7m J�`F2i Pp2`pB2r
aBM+2 >�M7m KQp2K2Mi bi�`i2/ BM kyyj- Bi ?�b ;2M2`�i2/ � rB/2 `�M;2 Q7 #mbBM2bb2b-
�M/ ?�b #22M 2+QMQKB+�HHv /2i2`KBMBbiB+ BM �M 2+QMQKB+@+mHim`�H@B/2QHQ;B+�H KQ/2X
�b �M BMi2`M2i@#�b2/ KQp2K2Mi- i?2 K�`F2i Bb �HbQ ?B;?Hv BMi2`M2i #�b2/c mMHBF2
EBKQMQ K�`F2i- r?B+? ?�b � bQHB/ #�b2 Q7 T?vbB+�H biQ`2b �M/ � HQM; ?BbiQ`v- >�M7m
K�`F2i Bb � ǳ[mB+FHv /2p2HQTBM; M2r #mbBM2bbǴX h?2 biQ`2b �`2 K�BMHv QM h�Q#�Q-
i?2 #B;;2bi 2@K�`F2i BM *?BM�X qBi? i?2 /2p2HQTK2Mi Q7 >�M7m BM/mbi`v- /2bTBi2 Q7
>�M7m K�F2`b- � ;`QrBM; MmK#2` Q7 `2H�i2/ #mbBM2bb 2K2`;2/- bm+? �b i`�/BiBQM�H
�++2bbQ`B2b- T?QiQ bim/BQb �M/ +2`2KQMv �;2M+B2bX �b � M2r#Q`M #mbBM2bb- >�M7m
K�`F2i ?�b � H�`;2 TQi2MiB�H- r?BH2 �++QKT�MB2/ #v � b2`B2b Q7 +QMi`Qp2`bB2b �M/
Q#bi�+H2b `2[mB`2/ iQ #2 bQHp2/X

�b i?2 kyRd >�M7m AM/mbi`v _2TQ`i b?Qrb- mMiBH C�Mm�`v kyR3- i?2 MmK#2`
Q7 72K�H2b i�F2b mT 3NXk T2`+2Mi Q7 �HH i?2 >�M7m 2Mi?mbB�bibc �M/ ?�b biBHH #22M
;`QrBM; BM i?2 `2+2Mi 8 v2�`b- r?B+? BM/B+�i2b � 72K�H2b /QKBM�Mi K�`F2i- 2p2M

Ry



kX GBi2`�im`2 _2pB2r kXkX _2Mi�H a2`pB+2

rBi?Qmi �//BM; BM i?2 72K�H2b r?Q �`2 K2`2Hv i`vBM; >�M7m 7Q` 7mMX Ai Bb �HbQ
bm;;2bi2/ BM i?2 `2TQ`i i?�i M2r >�M7m #`�M/b ?�p2 #22M BM+`2�bBM; Qp2` k8XNe
T2`+2Mi BM kyRd- e88 Q7 i?2K �`2 MQ`K�HHv QT2`�i2/ QM h�Q#�Qc i?2 r?QH2 T`Q@
/m+iBQM p�Hm2 Bb Qp2` 3 #BHHBQM v2M �MMm�HHv �M/ i?2 MmK#2` Bb /2}MBi2Hv H�`;2` �i
T`2b2MiX qBi? i?2 T`QbT2`Biv Q7 i?2 K�`F2i- KQ`2 +QMbmK2`b i2M/ iQ #mv >�M7m
Qmi Q7 �2bi?2iB+ Tm`bm2 Q` +m`BQbBivX _�i?2` i?�M iQi�HHv 7QHHQrBM; i?2 QH/ r�vb-
HBF2 i?2 +QMb2`p�iBp2 ;`QmT BMbBbiBM;- i?2 /�i� �HbQ b?Qrb i?�i dkXj8 T2`+2Mi Q7
i?2 +QMbmK2`b i2M/ iQ #2 BM 7�pQ` Q7 >�M7m rBi? #�bB+ bi`m+im`2 #mi �`2 KQ`2
ǳ#2�miB7mHǴ �M/ ǳBM bivH2ǴX

kXRXe *QMi`Qp2`bB2b �M/ S`Q#H2Kb
�++Q`/BM; iQ E�`H UkyyeV (8)- i?2 2bb2M+2 Q7 >�M7m KQp2K2Mi �i i?2 bi�`iBM;
TQBMi- Bb 2t+HmbBp2- Bi ǳTm`B}2/ Q7 �HH bQ@+�HH2/ 2ti`�M2Qmb 2i?MB+- `�+B�H- Q` 7Q`2B;M
+QMi`B#miBQM �M/ i�BMiǴc �M/ Bb �HbQ � 7Q`K Q7 ǳ2t+HmbBQM Q7 i?2 MQM@>�M KBMQ`B@
iB2bǴ (k)X aBKBH�` iQ K�Mv MQM@K�BMbi`2�K +QKKmMBiB2b 2KT?�bBxBM; Qi?2`@M2bb-
>�M7m +QKKmMBiv b22Fb iQ 2KTHQv ǳ?�MǴ �b ǳ#QmM/�`v@bT�MM2`Ǵ �M/ b2H7fQi?2`@
BM; T`Q+2bb BM KQ/2`M *?BM� (k)X h?2`2 �`2 �HbQ bQK2 QMHBM2 +mHim`�H +QMb2`p�iBp2
i?Qm;?ib BM >�M7m +QKKmMBiv i?�i ;Q r2HH #2vQM/ �/pQ+�iBM; 7Q` � +QKT`2?2MbBp2
`2pBp�H Q7 i`�/BiBQM�H *?BM2b2 +mHim`2- i?2v m`;2 +QMi2KTQ`�`v *?BM� iQ 2K#`�+2
i`�/BiBQM�H bQ+B�H i?Qm;?ib- `2HB;BQmb #2HB27b- MQ`Kb- �M/ /`2bb BM �M 2t+HmbBp2
r�v (RR)X

.m`BM; i?2 T`Q+2bb Q7 i?2 KQp2K2Mi- �Hi?Qm;? T2QTH2 ;2M2`�i2 i?2B` QrM K2�M@
BM; 7`QK i?2B` T�`iB+BT�iBQM- i?2 2t+HmbBpBiv Q` +QMb2`p�iBp2 i?Qm;?ib F22Tb K�Mv
T2QTH2 Qmi Q7 i?2 T`�+iB+2bX

"v TQBMiBM; Qmi i?2 +QMi`Qp2`bB2b Q7 +m``2Mi >�M7m T`�+iB+2b- i?Bb `2b2�`+? rBHH-
iQ bQK2 2ti2Mi- rQ`F QM bQHpBM; i?2 T`Q#H2Kb Q7 i?2 +QMb2`p�iBp2 >�M7m KQp2K2MiX

kXkX _2Mi�H a2`pB+2

kXkXR Pp2`pB2r
AM i?Bb b2+iBQM- BM Q`/2` iQ #2ii2` mM/2`bi�M/ i?2 `2Mi�H b2`pB+2- irQ KQ/2Hb Q7
`2Mi�H #mbBM2bb rBHH #2 BMp2biB;�i2/ BM i2`Kb Q7 i?2B` +?�`�+i2`BbiB+b- i�`;2i �m/B@

RR



kX GBi2`�im`2 _2pB2r kXkX _2Mi�H a2`pB+2

2M+2- �M/ #mbBM2bb `2p2Mm2 bi`2�Kc QM2 Bb EBKQMQ `2Mi�H #mbBM2bb BM C�T�M �M/ i?2
Qi?2` Bb QMHBM2 `2Mi�H TH�i7Q`Kb HBF2 _2Mi i?2 _mMr�v BM i?2 lXa �M/ J2+?�+�`B
BM C�T�MX

kXkXk EBKQMQ _2Mi AM C�T�M
�++Q`/BM; iQ i?2 K�`F2iBM; `2b2�`+? +QM/m+i2/ #v u�MQ AMbiBimiBQM BM kyR3- i?2
/QK2biB+ EBKQMQ K�`F2i bBx2 BM C�T�M Bb kdRXyy #BHHBQM u2M BM kyRd- BM+Hm/BM;
;2M2`�H EBKQMQ biQ`2b- EBKQMQ +?�BMb �M/ b�H2b Q7 `2+v+H2/ EBKQMQ- r?B+? i�F2b
mT ej T2`+2Mi Q7 i?2 r?QH2 `2i�BH p�Hm2bR X AM kyRN- �b bT2+mH�i2/ #v ai�imb
J�`F2iBM; J�;�xBM2 Tm#HBb?2/ BM C�Mm�`v kyRN- i?2 `2p2Mm2 Bb T`2/B+i2/ iQ #2
k3dXyy #BHHBQM u2M BM iQi�H �i i?2 2M/ Q7 i?Bb v2�`X k *QKT�`2/ rBi? >�M7m
K�`F2i BM *?BM�- q�7mFm K�`F2i Bb 7�` KQ`2 /2p2HQT2/ BM C�T�M- rBi? H�`;2`
K�`F2i bBx2- bi�#H2` #mbBM2bb #�bBb Q7 T?vbB+�H biQ`2b �M/ `2+v+H2 b�H2bX

�b 7Q` i?2 `2Mi�H #mbBM2bb- i?2 i�`;2i �m/B2M+2 Q7 EBKQMQ BM C�T�M Bb K�BMHv
/BpB/2/ BMiQ irQ ;`QmTb, vQmM; C�T�M2b2 72K�H2b �M/ Qp2`b2�b iQm`BbibX 6Q` i?2
}`bi +�i2;Q`v- rBi? � HQM; i`�/BiBQM Q7 r2�`BM; EBKQMQ- i?2`2 2tBbi bi�#H2 M22/b
7Q` +2`2KQMv r2�`b BM i?2 C�T�M2b2 /QK2biB+ K�`F2i- bm+? �b >QmKQM;B- hQK2@
bQ/2- l+?BF�F2 Q` >�F�K� 7Q` bT2+B�H Q++�bBQMbX �b �`;m2/ #v o�HF UkyRdV- i?2b2
FBKQMQb r2`2 K�BMHv rQ`M Qmi Q7 i?2 b2Mb2 Q7 /miv �M/ bQ+B�H Q#HB;�iBQM- �M/ ?�/
#22M i?2 K�BMbi�v Q7 EBKQMQ +QMbmKTiBQM mMiBH RNNybX .m2 iQ i?2 `2H�iBp2Hv ?B;?
T`B+BM; �M/ HQr `�i2 Q7 `2mbBM;- KQbi T2QTH2 i2M/ iQ `2Mi `�i?2` i?�M Tm`+?�b2 BM
`2+2Mi v2�`bX �b b?QrM #v i?2 QMHBM2 /�i�- i?2 T`B+2b p�`v 7`QK ky-yyy iQ R8y-yyy
u2M 7Q` QM2 /�vǶb `2MiBM; BM �p2`�;2X

1t+2Ti 7Q` i?2 Q`/BM�`v M22/b 7Q` +2`2KQMv r2�`b- �++Q`/BM; iQ ai�imb J�`@
F2iBM;- i?2`2 Bb � `BbBM; +QMbmKTiBQM Q7 EBKQMQ `2MiBM; �KQM; Ry@jy@v2�`@QH/
C�T�M2b2 72K�H2b- iQ i?2 Tm`TQb2 Q7 #2BM; ǳE�r�BBǴ- T?QiQ b?QQiBM; �M/ K�F@
BM; aLa TQbib- 2bT2+B�HHv BM i?2 b2�bQMb Q7 p�+�iBQMb �M/ bmKK2` J�ibm`BXj Ai

R EBKQMQ J�`F2i BM C�T�M, E2v _2b2�`+? 6BM/BM;b kyR3 ?iiTb,ffrrrXv�MQ`2@
b2�`+?X+QKfT`2bbfT/7fR3RkXT/7

k EBKQMQ J�`F2i AMp2biB;�iBQM kyRN ?iiT,ffbi�imb@K�`F2iBM;X+QKfkyRNyRkd@j38yX?iKH

j EBKQMQ _2MiBM; _BbBM;- JQ`2 *mbiQK2`b �M/ SQTmH�` QM AMbi�;`�K ?iiT,ffbi�imb@
K�`F2iBM;X+QKfkyR3y9ke@kN3dX?iKH
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Bb TQBMi2/ Qmi i?�i `2MiBM; EBKQMQ �`2 KQ`2 HBF2 � Tm`bmBi Q7 7�b?BQM- �M/ i?2
EBKQMQ Bib2H7- Bb � 7�b?BQM Bi2K (Rk)X lMiBH Rji? J�v- i?2`2 �`2 �TT`QtBK�i2Hv
k3N-yyy TQbib rBi? i?2 ?�b?i�; ǳEBKQMQ_2MiǴ UBM C�T�M2b2V QM AMbi�;`�K- r?B+?
+�M #2 b22M 7`QK i?2 T?QiQb- �`2 K�BMHv TQbi2/ #v vQmM; 72K�H2 C�T�M2b2 mb2`bc
bBKBH�` rBi? >�M7m K�`F2i BM *?BM�- #Qi? K�BMHv +QMbBbi2/ rBi? vQmM; 72K�H2b
2Mi?mbB�biB+ �#Qmi K2/B� b2H7@`2T`2b2Mi�iBQMX

�//BiBQM�HHv- i?2 b2+QM/ +�i2;Q`v- Qp2`b2�b iQm`Bbib- �HbQ i�F2 mT �M BM+`2�bBM;Hv
BKTQ`i�Mi `QH2 BM iQ/�vǶb EBKQMQ `2MiBM; K�`F2iX AM bQK2 EBKQMQ `2Mi�H b?QTb BM
7�KQmb iQm`Bbi �ii`�+iBQMb- bm+? �b �b�Fmb� �M/ TQTmH�` `2;BQMb BM EvQiQ- iQm`Bbib
7`QK *?BM�- >QM; EQM;- h�Br�M �M/ aQmi?2�bi2`M �bB� 2p2M i�F2 mT KQ`2 i?�M
Ny T2`+2Mi Q7 �HH i?2 +mbiQK2`b (Rk)X AMbi2�/ Q7 �ii2M/BM; 2p2Mib Q` +2`2KQMB2b-
iQm`Bbib K�BMHv r2�` EBKQMQ iQ 2tT2`B2M+2 � b2Mb2 Q7 C�T�M2b2 +mHim`2 �M/ i�F2
T?QiQb r?BH2 r�HFBM; �`QmM/ i?2 bi`22iX �b i?2 H�`;2bi T2`+2Mi�;2 Q7 7Q`2B;M
iQm`Bbib pBbBiBM; C�T�M �MMm�HHv- i?2 *?BM2b2 iQm`Bbib �`2 �HbQ i?2 H�`;2bi ;`QmT
Q7 EBKQMQ `2Mi�H +QMbmK2`b �KQM; Qi?2` Qp2`b2�b iQm`BbibX qBi? i?2 ;`QrBM;
TQTmH�`Biv Q7 EBKQMQ TQ`i`�Bi T?QiQb QM *?BM2b2 bQ+B�H M2irQ`Fb- EBKQMQ `2MiBM;
?�b #2+QK2 � ǳKmbi /QǴ 7Q` KQbi Q7 i?2 vQmM; *?BM2b2 iQm`BbibX �b b?QrM #v
i?2 /�i� QM _2/ �TT- � 7�KQmb 7�b?BQM BM7Q`K�iBQM b?�`BM; �TTHB+�iBQM BM *?BM�-
i?2`2 �`2 Qp2` Rj-8yy TQbib QM i?2 iQTB+ ǳC�T�M2b2 EBKQMQ _2MiBM; 1tT2`B2M+2Ǵ
�M/ kd-Nyy TQbib QM ǳC�T�M2b2 EBKQMQǴX

*QM7`QMiBM; rBi? i?2 ;`QrBM; K�`F2i M22/b �M/ +QKT2iBiBQMb- EBKQMQ `2Mi�H
biQ`2b �`2 b22FBM; bi`�i2;B2b iQ 2M?�M+2 i?2B` b2`pB+2b �M/ 2tT�M/ i?2 #mbBM2bb
b+QT2- bm+? �b /2p2HQTBM; /QK2biB+ QMHBM2 /2HBp2`v b2`pB+2- BM+`2�bBM; 2tTQbm`2
�KQM; BMi2`M�iBQM�H +mbiQK2`b �M/ b2iiBM; mT +Q@QT2`�iBQM rBi? Qi?2` BMbiBim@
iBQMbX

kXkXj PMHBM2 _2Mi�H SH�i7Q`Kb
PMHBM2 `2Mi�H Bb #2+QKBM; � TQTmH�` r�v 7Q` `2i�BH2`b Q7 �HH bBx2b iQ T`QpB/2 T`Q/m+ib
iQ +QMbmK2`bX 6`QK 6�b?BQMS�bb 9 iQ i?2 H�mM+? Q7 _2Mi i?2 _mMr�v 8 BM kyyN-
i?2`2 Bb �M BM+`2�bBM; /2K�M/ 7Q` QMHBM2 `2Mi�H b2`pB+2b BM i?2 2@2+QMQKv 2`�X

9 ?iiTb,ffi?27�b?BQMT�bbX+QK

8 ?iiTb,ffrrrX`2Mii?2`mMr�vX+QK
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_2Mi i?2 _mMr�v- �M QMHBM2 b2`pB+2 i?�i T`QpB/2b /2bB;M2` /`2bb �M/ �++2bbQ`v
`2Mi�Hb- r�b H�mM+?2/ �b � Tm`2 2@+QKK2`+2 +QKT�Mv- �M/ H�i2` QT2M2/ #`B+F@
�M/@KQ`i�` `2i�BH HQ+�iBQMb BM 8 +BiB2b BM i?2 lMBi2/ ai�i2bX _2Mi i?2 _mMr�vǶb
+HQi?BM; Bb K�BMHv `2Mi2/ 7Q` bT2+B�H Q++�bBQMb bm+? �b T�`iB2b- T`QKb �M/ r2//BM;bX
*mbiQK2`b +�M `2Mi QM2 Q7 i?2 }`KǶb /2bB;M2` +HQi?BM; 7Q` � 9 Q` 3 /�v T2`BQ/ 7Q`
�b HQr �b Ry T2`+2Mi Q7 i?2 `2i�BH T`B+2X _2+2MiHv- _h_ �HbQ �HHQrb bm#b+`B#2`b iQ
`2Mi 7Qm` Bi2Kb � KQMi? 7Q` 3N /QHH�`b- �M/ R8N /QHH�`b QM +QMbi�Mi `Qi�iBQM 2�+?
KQMi? 7Q` 7�b?BQM Bi2KbX AM �//BiBQM iQ i?2 bm#b+`BTiBQM b2`pB+2- K2K#2`b +�M
pBbBi �Mv Q7 _2Mi i?2 _mMr�vǶb }p2 biQ`2b- rQ`F rBi? � T2`bQM�H bivHBbi- �M/ 2Bi?2`
i�F2 Bi2Kb /B`2+iHv rBi? i?2K Q` #QQF /`2bb2b �M/ �++2bbQ`B2b iQ #2 /2HBp2`2/ 7Q`
� 7mim`2 2p2MiX e q?2M � +mbiQK2` `2Mib bQK2i?BM; 7`QK _2Mi i?2 _mMr�v- i?�i
TB2+2 ;Q2b i?`Qm;? � KmHiB@bi2T T`Q+2bb BM i?2B` R8y-yyy@b[m�`2@7QQi 7mH}HHK2Mi
+2Mi2`- BM+Hm/BM; �HHQ+�iBQM- BMbT2+iBQM- `2;mH�` +H2�MBM;- bi�BM `2KQp�H- K2M/BM;
�M/ b?BT QmiX �++Q`/BM; iQ i?2 +QKK2Mib QM CBHiX+QK UkyR3V-

ǳh�FBM; i?2 KQK@�M/@TQT `QQib Q7 i?2 +HQi?BM; `2Mi�H #mbBM2bb �M/
#mBH/BM; Bi BMiQ �M 2*QKK2`+2 bm#b+`BTiBQM Dm;;2`M�mi ?�/ M2p2` #22M
/QM2 #27Q`2X "v 7Q+mbBM; QM b+�HBM; i?2B` HQ;BbiB+b- +QHH2+iBM; �b Km+?
+mbiQK2` /�i� �b TQbbB#H2- �M/ rQ`FBM; iQ bi�v �?2�/ Q7 i?2 i`2M/b-
_2Mi i?2 _mMr�v ?�b #22M �#H2 iQ i�F2 i?Bb `2Mi�H KQ/2H BMiQ i?2
ir2Miv@}`bi +2Mim`vXǴ (Rj)

Pp2` i?2 T�bi /2+�/2- _2Mi i?2 _mMr�v ?�b ;`QrM Bib 2@+QKK2`+2 +HQi?BM;
+QKT�Mv iQ �M Qp2` Ryy KBHHBQM v2�`Hv `2p2Mm2 +QKT�Mv- rBi? N KBHHBQM K2K#2`b
�M/ � `2+2Mi p�Hm�iBQM Q7 3yy KBHHBQM /QHH�`b (R9)X

"2?BM/ i?2 bm++2bb Q7 _2Mi i?2 _mMr�v- Bi /Q2b MQi QMHv `2T`2b2Mi � i`�MbBiBQM
7`QK QH/ T�ii2`M `2Mi�H b2`pB+2 iQ � ǳi`2M/vǴ 2@+QKK2`+2- #mi �HbQ � bB;M Q7 /B;Bi�H
BM~m2M+2` 2+QMQKvX �i T`2b2Mi- /B;Bi�H BM~m2M+2`b �`2 ?�pBM; � p2`v `2�H 2z2+i QM
b?QTTBM; �M/ bT2M/BM;X �++Q`/BM; iQ � `2+2Mi bm`p2v 7`QK 1TBb2`p2`- 8k T2`+2Mi
Q7 QMHBM2 b?QTT2`b r?Q mb2 bQ+B�H K2/B� ?�p2 +HB+F2/ QM �M BM~m2M+2`Ƕb TQbi- �M/
jR T2`+2Mi ?�p2 K�/2 � /B`2+i Tm`+?�b2 7`QK i?2 TQbi dX AM~m2M+2`b +QMbi�MiHv

e _2Mi i?2 _mMr�v � +HQb2i BM i?2 *HQm/ ?iiTb,ffrrrX+M#+X+QKfkyR3fy8fkkf`2Mi@i?2@`mMr�v@
kyR3@/Bb`mTiQ`@8yX?iKH

d am`p2v, q?�i 72�im`2b /Q 2@+QKK2`+2 b?QTT2`b r�Mi\ ?iiTb,ffrrrX+?�BMbiQ`2@
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T`QKQi2 M2r T`Q/m+ib- TQbi T?QiQb �M/ pB/2Qb Q7 Qmi}ib- 2M+Qm`�;BM; 7QHHQr2`b iQ
#mv KQ`2 �M/ KQ`2 K2`+?�M/Bb2X AM i?Bb +�b2- `2Mi�H TH�i7Q`Kb T`QpB/2 �M 2�bv
bQHmiBQM 7Q` i?Qb2 r?Q r�Mi iQ F22T BM T�+2 rBi?Qmi bT2M/BM; iQQ Km+? KQM2vX

q?BH2 QMHBM2 `2Mi�Hb �`2 /2p2HQTBM; T`QbT2`QmbHv BM i?2 lMBi2/ ai�i2b- bBKBH�`
TH�i7Q`Kb BM C�T�M �HbQ F22T � bi2�/v BM+`2�b2 BM i?2 K�`F2i TH�+2X GBF2 �B` *HQb2i-
_*�r�BB- 1.Aah �M/ J2+?�F�`B- C�T�M2b2 QMHBM2 `2Mi�H b2`pB+2b K�BMHv T`QpB/2
72K�H2 7�b?BQM Bi2KbX h?2 T`BK�`v #mbBM2bb KQ/2H Bb �HbQ � bm#b+`BTiBQM rBi? �
KQMi?Hv +?�`;2X 6`QK kyR8- i?2 bi�`imT T2`BQ/ Q7 KQbi QMHBM2 `2Mi�H TH�i7Q`Kb
BM C�T�M- iQ kyRN- i?2 MmK#2` Q7 mb2`b ?�b #22M `BbBM; �M/ �TT`Q�+?BM; RNy-yyy
BM iQi�HX 3 L2p2`i?2H2bb- i?2`2 �`2 i?`22 K�DQ` /Bz2`2M+2b #2ir22M �K2`B+�M �M/
C�T�M2b2 QMHBM2 `2Mi�H TH�i7Q`Kbc }`biHv- BMbi2�/ Q7 ?B;?@T`B+2/ Bi2Kb �M/ 7Q`K�H
r2�`b- C�T�M2b2 TH�i7Q`Kb K�BMHv T`QpB/2 MQ`K�H@T`B+2/ Bi2Kb 7`QK i?2 #`�M/b
i?�i KQbi vQmM; 72K�H2b KB;?i Tm`+?�b2 BM � /�BHv #�bBbc b2+QM/Hv- mb2`b �`2
MQi �#H2 iQ b22 i?2 T`Q/m+ib i?�i i?2 TH�i7Q`Kb T`QpB/2- mMH2bb i?2v #2+QK2 i?2
K2K#2`b �M/ T�v i?2 bm#b+`B#2 722 BM i?2 }`bi TH�+2c H�biHv- M2�`Hv � ?�H7 Q7 i?2
iQT TH�i7Q`Kb /Q MQi H2i +mbiQK2`b +?QQb2 i?2 Bi2Kb QM i?2B` QrM- BMbi2�/- �7i2`
TmiiBM; BM T2`bQM�H BM7Q`K�iBQM /m`BM; `2;Bbi`�iBQM- i?2 bivHBbib 7`QK i?2 r2#bBi2b
rBHH TB+F mT i?2 bmBi�#H2 Bi2Kb 7Q` i?2K- r?B+? b22Kb KQ`2 iBK2@b�pBM;X �b Bi +�M
#2 b22M �#Qp2- �Hi?Qm;? b?�`BM; � bBKBH�` #mbBM2bb KQ/2H- i?2 `2Mi�H b2`pB+2b BM
i?Qb2 irQ +QmMi`B2b biBHH `2~2+i � bB;MB}+�Mi +mHim`�H /Bz2`2M+2X

kXkX9 PMHBM2 >�M7m _2MiBM; BM *?BM�
lMHBF2 i?2 lXa �M/ C�T�M- QMHBM2 +HQi?2b `2Mi�H b2`pB+2 BM *?BM� Bb �HKQbi �M
mM/2p2HQT2/ �`2�X AM i?2 +�b2 Q7 >�M7m `2Mi�H b2`pB+2- Bi Bb #2ii2` �++2Ti2/ #v
*?BM2b2 T2QTH2 �M/ 7m`i?2` /2p2HQT2/ i?�M /�BHv +HQi?2b `2MiBM;- K�BMHv i�FBM;
i?2 7Q`K Q7 QMHBM2 b?QTb QM h�Q#�QX+QKX lMiBH kyRN- i?2`2 �`2 �`QmM/ R8 `2H�i2/
b?QTb QM h�Q#�Q TH�i7Q`K- rBi?BM r?B+? i?2 KQbi ?B;?Hv `�i2/ b?QT M�K2/ ǳumM@
T2Bvm2+?�M;Ǵ ?�b �#Qmi 3y-yyy 7QHHQr2`bX PM i?2 ?QK2T�;2 Q7 ǳumMT2Bvm2+?�M;Ǵ-
r2//BM; /`2bb2b i�F2 mT 7Qm` }7i?b �KQM; i?2 iQT b2HH2` HBbic �++Q`/BM; iQ i?2 `2@
pB2rb- KQbi Q7 i?2 +mbiQK2`b `2Mi >�M7m 7Q` r2//BM; +2`2KQMB2b �M/ Qi?2`b 7Q`

�;2X+QKfi2+?MQHQ;vfbm`p2v@r?�i@72�im`2b@/Q@2@+QKK2`+2@b?QTT2`b@r�Mif

3 *QKT�`2 e 6�b?BQM _2Mi�H *QKT�Mv ?iiTb,ffrrrX?�TK2tB+QXQ`;fB@j8

R8

C


kX GBi2`�im`2 _2pB2r kXjX a2`pB+2 .2bB;M

T?QiQ b?QQiBM;bX

kXjX a2`pB+2 .2bB;M

kXjXR a2`pB+2 .2bB;M Qp2`pB2r
�++Q`/BM; iQ ai�M7Q`/ lMBp2`bBivǶb /2}MBiBQM Q7 b2`pB+2 �M/ b2`pB+2 /2bB;M- � b2`@
pB+2 Bb � K2�Mb Q7 /2HBp2`BM; p�Hm2 iQ +HB2Mib #v 7�+BHBi�iBM; Qmi+QK2b i?�i +HB2Mib
r�Mi iQ �+?B2p2 rBi?Qmi i?2 +HB2Mi ?�pBM; QrM2`b?BT Q7 i?2 +Qbib �M/ `BbFb �bbQ+B@
�i2/ rBi? i?2 b2`pB+2X

� b2`pB+2 /Bz2`b 7`QK � T`Q/m+i BM i?�i b2`pB+2b,
RXaT�M � HB72@+v+H2 Q7 BMi2`�+iBQM i?�i BM+Hm/2b i?2 /Bb+Qp2`v Q7 i?2 b2`pB+2- �

/2+BbBQM iQ mb2 i?2 b2`pB+2- bm#b+`B#BM; iQ Q` Tm`+?�bBM; i?2 b2`pB+2- mbBM; i?2
b2`pB+2- �M/ 2M/BM; i?2 mb2 Q7 i?2 b2`pB+2c

kX6Q`K � `2H�iBQMb?BT Qp2` iBK2 #2ir22M i?2 +HB2Mi �M/ i?2 b2`pB+2 T`QpB/2`X NX
h?2 };m`2 #2HQr T`2b2Mib � b+�H2 Q7 2H2K2Mi�H /QKBM�M+2 i?�i /Bz2`b � T`Q/m+i

7`QK � b2`pB+2 Ub22 };XkXR QM M2ti T�;2V (R8)X

N ai�M7Q`/ lMBp2`bBiv, a2`pB+2 .2bB;M S`Q+2bb, ?iiTb,ffmBiXbi�M7Q`/X2/mfb2`pB+2@
K�M�;2K2MifiQQHFBif/2bB;MT`Q+2bb

Re

S


kX GBi2`�im`2 _2pB2r kXjX a2`pB+2 .2bB;M

6B;m`2 kXR � b+�H2 Q7 2H2K2Mi�H /QKBM�M+2, T`Q/+mib �M/ b2`pB+2

AM /2p2HQT2/ 2+QMQKB2b- b2`pB+2b �`2 /QKBM�Mi BM i2`Kb Q7 #Qi? :`Qbb L�iBQM�H
S`Q/m+i �M/ 2KTHQvK2Mi- #mi i?2 /2bB;MBM; Q7 b2`pB+2b ?�b QMHv `2+2MiHv #2+QK2
�M �`2� Q7 7Q+mb2/ `2b2�`+?X 1tBbiBM; FMQrH2/;2 �#Qmi b2`pB+2 /2bB;M �TT2�`b
rBi?BM /BbiBM+i �`2�b Q7 K�M�;2K2Mi bim/B2bX *m``2Mi i`2M/b BM b2`pB+2 /2bB;M
`2b2�`+? K�BMHv +QMbBbi Q7 +�b2 bim/B2b �M/ bBKBH�` �TT`Q�+?2b i?�i �bTB`2 iQ `2p2�H
r?�i i?2 T`�+iB+2 Q7 b2`pB+2 /2bB;M HQQFb HBF2X "HQKFpBbi- >QHKHB/- �M/ a2;2Hbi`QK
UkyRyV ?�p2 /2}M2/ i?2 i`2M/b BM b2`pB+2 /2bB;M �b 7QHHQrb,

RV /2bB;M i?2Q`v- 2tTHQ`BM; i?2 7mM/�K2Mi�H [m2biBQMb Q7 b2`pB+2 /2@
bB;M- i?2 H�M;m�;2 Q7 b2`pB+2 /2bB;M �M/ +Q@+`2�iBQM-

kV i?2 Qp2`H�T #2ir22M �M/ +QMi`B#miBQM 7`QK b2`pB+2 K�M�;2K2Mi-

jV bvbi2KB+ �TT`Q�+?2b iQ b2`pB+2 /2bB;M- bm+? �b T`Q/m+i@b2`pB+2 bvb@
i2Kb-

9V /2bB;M i2+?MB[m2b- bm+? �b iQQHb �M/ T`Q+2bb2b �M/

8V i?2 T`�+iB+2 Q7 b2`pB+2 /2bB;M `2b2�`+?2/ i?`Qm;? +�b2 bim/B2bX (Re)

Rd



kX GBi2`�im`2 _2pB2r kXjX a2`pB+2 .2bB;M

J2�Mr?BH2- EBK#2HHǶb UkyyNV ?�b b?QrM b2p2`�H BMi2`2biBM; 72�im`2b i?�i +?�`@
�+i2`Bx2 i?2 T`�+iB+2 Q7 b2`pB+2 /2bB;M �b � /2bB;M2`, HQQFBM; �i b2`pB+2b 7`QK #Qi?
� ?QHBbiB+ �M/ /2i�BH2/ TQBMi Q7 pB2rc +QMbB/2`BM; #Qi? �`i27�+ib �M/ 2tT2`B2M+2bc
K�FBM; b2`pB+2b i�M;B#H2 �M/ pBbB#H2 i?`Qm;? pBbm�HBx�iBQMbc �bb2K#HBM; b2ib Q7 `2@
H�iBQMbc �M/ /2bB;MBM; #mbBM2bb KQ/2Hb (Rd)X *Q``2bTQM/BM; iQ EBK#2HHǶb MQiBQM-
>QHKHB/ �M/ "HQKFpBbi �HbQ ;Bp2 BKTQ`i�M+2 iQ b2`pB+2 pBbm�HBx�iBQM #v �`;mBM;
i?�i b2`pB+2 T`QiQivT2b MQi QMHv ?2HT /2bB;M2`b 2tTH�BM b2`pB+2b iQ Qi?2`b- #mi �HbQ
K�F2 i?2K KQ`2 72�bB#H2 iQ i?2Kb2Hp2b- Bi H2ib i?2K ǳQ#i�BM � ;HBKTb2 Q7 i?2 7m@
im`2ǴX h?2 b2`pB+2 /2bB;M T`Q+2bb Bb �M Bi2`�iBp2 T`Q+2bb i?�i i?2 /2bB;M2` b?QmH/
/Q �i i?2 bi�`i Q7 /2bB;MBM; � M2r b2`pB+2- Q` �i � iBK2 r?2M BKT`Qp2K2Mi 7Q`
b2`pB+2 Bb M22/2/X �b ;QBM; i?`Qm;? i?2 T`Q+2bb- i?2 /2bB;M2` KB;?i M22/ iQ ;Q
#�+F i?`Qm;? � bi2T #�b2/ QM r?�i ?�b #22M H2�`M2/ Uai�M7Q`/ lMB- kyRNVX

kXjXk ai`�i2;B+ o�Hm2 *`2�iBQM
"Qi? T`Q/m+ib �M/ b2`pB+2b BM+Q`TQ`�i2 T`Q/m+iBp2 T`Q+2bb2b- i?Bb Bb };m`2 Q7 �
T`Q/m+iBp2 T`Q+2bb 7Q` � b2`pB+2 (R3),

6B;m`2 kXk � T`Q/m+iBp2 T`Q+2bb 7Q` � b2`pB+2

Ai b?Qrb � #�bB+ ~Qr@T�i? Q7 +mbiQK2`Ƕb BMi2`�+iBQM rBi? � b2`pB+2X �b +QM+Hm/2/
#v i?2 �mi?Q`b Q7 a2`pB+2 .2bB;M �M/ .2HBp2`v UkyRRV- i?2 T`BK2 �BK Q7 � b2`pB+2
Bb iQ b�iBb7v �M/ B/2�HHv- iQ bm`T�bb- +mbiQK2`bǶ 2tT2+i�iBQMbX hQ �+?B2p2 i?Bb-
� #mbBM2bb M22/b � p�Hm2 T`QTQbBiBQM �b � K2�Mb iQ 2bi�#HBb? � bmbi�BM�#H2 �M/
T`Q}i�#H2 #mbBM2bb KQ/2HX

h?2 bi`�i2;B+ p�Hm2 +`2�iBQM K�T- b?QrM BM 6B;X kXk- ?B;?HB;?ib i?2 b2`B2b Q7
�M�Hvb2b i?�i M22/ iQ #2 +�``B2/ Qmi iQ mM/2`bi�M/ i?2 +QKT�MvǶb +QKT2iBiBp2

R3



kX GBi2`�im`2 _2pB2r kXjX a2`pB+2 .2bB;M

TQbBiBQM �M/ `2�HBx2 Qz2`BM;b i?�i #2ii2` bmBi i?2 +mbiQK2`Ƕb p�Hm2@BM@mb2 (R3),

6B;m`2 kXj h?2 bi`�i2;B+ p�Hm2 +`2�iBQM `Q�/ K�T

Ai bm;;2bib i?�i � bi`�i2;B+ p�Hm2 +`2�iBQM 7Q` b2`p2 /2bB;M b?QmH/ bi�`i rBi? �M
�M�HvbBb Q7 i?2 2ti2`M�H 2MpB`QMK2Mi- QM+2 i?2 +mbiQK2` p�Hm2@BM@mb2 �M/ i?2 2t@
i2`M�H 2MpB`QMK2Mi �`2 mM/2`biQQ/- �M �M�HvbBb Q7 i?2 +m``2Mi bi�i2 Q7 i?2 #mbBM2bb
b?QmH/ #2 /QM2- BM+Hm/BM; i?2 #mbBM2bb Q#D2+iBp2b- �K#BiBQMb- +�T�#BHBiB2b- bFBHHb-
i2+?MQHQ;v �M/ +QKT2iBiBp2 T`Q+2bb2bX �7i2` i?�i- i?2 `2bmHiBM; �M�HvbBb TQBMib
Qmi i?2 ;�Tb BM i?2 +m``2Mi #mbBM2bb KQ/2H- �M/ TQi2MiB�H M2r r�vb iQ /Q #mbB@
M2bbX �b i?2 J�`iBM2x �M/ hm`M2` �bb2`i- ǳi?2 #2ii2` mM/2`bi�M/BM; +QKT�MB2b
?�p2 QM i?2 p�Hm2 i?�i i?2B` T`Q/m+ifb2`pB+2b T`QpB/2 iQ i?2 +mbiQK2`b- i?2 #2ii2`
i?2 QT2`�iBM; #mbBM2bb KQ/2H +QmH/ #2Ǵ (R3)X

RN



*?�Ti2` j
.2bB;M S`Q+2bb
AM i?Bb +?�Ti2`- i?2 T`Q+2bb Q7 >�M7m `2Mi�H b2`pB+2 /2bB;M rBHH #2 T`2b2Mi2/ BM
/2i�BHX .m`BM; i?Bb /2bB;M- i?2 �mi?Q`Ƕb `QH2 Bb i?2 T`QTQb2`- +QMbmHi�Mi �M/ ;2M@
2`�H /2bB;M2`- r?BH2 i?2 EBKQMQ `2Mi�H b?QT JBv�#B Bb i?2 bTQMbQ` �M/ i?2 b2`pB+2
T`QpB/2`X AM i?2 7QHHQrBM; b2+iBQMb- J�`iBM2x �M/ hm`M2`Ƕb UkyRRV }M/BM;b QM
/2bB;MBM; +QKT2iBiBp2 b2`pB+2 KQ/2Hb rBHH #2 mb2/ �b � i?2Q`2iB+�H �TT`Q�+? iQ
mM/2`bi�M/ TQi2MiB�H +mbiQK2`b �M/ BKT`Qp2 i?2 b2`pB+2c ai�M7Q`/ lMBp2`bBivǶb
KQ/2H Q7 b2`pB+2 /2bB;M T`Q+2bb rBHH #2 �TTHB2/ QM i?2 /B`2+iBQMb Q7 i?2 Qp2`�HH
/2bB;MX AM i?2 }`bi b2+iBQM- i?2 �mi?Q` rBHH BMi`Q/m+2 i?2 /2bB;M +QM+2Ti #v `272`@
`BM; iQ i?2 �bb2K#H�;2 i?2Q`vc i?2 b2+QM/ b2+iBQM rBHH T`2b2Mi i?2 2i?MQ;`�T?v #v
�M�HvxBM; i?2 /�i� ;�i?2`2/ BM i?2 T`2T�`�iBQM T2`BQ/ Q7 i?2 b2`pB+2c �7i2` i?�i-
i?2 `2bmHib Q7 }2H/rQ`F rBHH #2 2t�KBM2/ iQ T2`+2Bp2 +mbiQK2` M22/b �M/ BKT`Qp2
i?2 7mim`2 b2`pB+2 �++Q`/BM;HvX

jXRX *QM+2Ti
q?2M ?mK�M r2�`BM; +2`i�BM +HQi?2b �`2 MQ HQM;2` � bBKTH2 #2?�pBQ` iQ bm`pBp2
BM i?2 M�im`�H +QM/BiBQMb- Bi `�Bb2b i?2 i?Qm;?ib Q7 r?�i 2Hb2 +�M � T2`bQM �+[mB`2
7`QK i?2 bi�imb Q7 r2�`BM;X AM i2`Kb Q7 >�M7m- bBKBH�` iQ K�Mv Qi?2` i`�/BiBQM�H
+HQi?2b �`QmM/ i?2 rQ`H/- Bi ?�b bT2+B�H K2�MBM; 7Q` T2QTH2 7`QK Bib +mHim`2bX
Ai +�M #2 � `2T`2b2Mi�iBQM Q7 b2H7@B/2MiBiv- Q` K2`2Hv � Tm`bmBi Q7 mMB[m2 7�b?BQM
p�Hm2bX

�b Bb �bb2`i2/ #v EBK#2HH UkyyNV (Rd)- �M B/2�H b2`pB+2 r�b �i i?2 BMi2`b2+iBQM
Q7 i?`22 i?BM;b, /2bB`�#BHBiv U/Q +mbiQK2`b r�Mi Bi\V- pB�#BHBiv UBb Bi T`Q}i�#H2\V
�M/ 72�bB#BHBiv U+�M Bi #2 #mBHi\VX �i i?2 }`bi iBK2 Q7 +QMbB/2`BM; TQbbB#H2 >�M7m
T`�+iB+2b BM C�T�M- Bi +�K2 iQ i?2 �mi?Q`Ƕb KBM/ i?�i ǳrQmH/ i?2`2 #2 �Mv `2H�i2/
K�`F2i M22/b i?�i �`2 MQi v2i K2i +m``2MiHvǴ �M/ ǳBb i?�i pB�#H2 iQ #2 #mBHiǴX
�b � `2bmHi- � bT2+B�H K�`F2i 7Q` >�M7m `2Mi�H BM C�T�M Bb MQiB+2/c i?2 b2`pB+2
+�M bBKTHB7v i?2 Tm`+?�bBM; �M/ r2�`BM; T`Q+2bb Q7 >�M7m 7Q` i?2 *?BM2b2 >�M7m
2Mi?mbB�bib- �TT2�H iQ KQ`2 ǳ>�M7m +QKKmMBiv QmibB/2`bǴ r?Q �`2 BMi2`2bi2/-

ky



jX .2bB;M S`Q+2bb jXkX 1i?MQ;`�T?v

�M/ B/2�HHv `�Bb2 BMi2`M�iBQM�H �r�`2M2bb �M/ +�mb2 TQbBiBp2 2z2+ib QM *?BM2b2
i`�/BiBQM�H +mHim`2X

h?2 i?2Q`v Q7 �bb2K#H�;2 +QKK2M/�#Hv 2tTH�BMb r?v C�T�M +QmH/ #2 �M B/2�H
7Q`2B;M +QmMi`v iQ +�``v Qmi i?2 b2`pB+2X �b .2H�M/� UkyReV bi�i2b- �M �bb2K#H�;2
Bb � KmHiBTHB+Biv r?B+? Bb K�/2 mT Q7 K�Mv ?2i2`Q;2M2Qmb i2`Kb �M/ r?B+? 2b@
i�#HBb?2b `2H�iBQMb #2ir22M i?2K �+`Qbb #QmM/�`B2bc i?2 �bb2K#H�;2 �+iBp2Hv HBMFb
i?2b2 T�`ib iQ;2i?2` �M/ T`Q/m+2 K2�MBM;b �Hi?Qm;? i?2v �`2 MQi mMB7Q`K BM M�@
im`2 Q` Q`B;BM (RN)X q2�`BM; >�M7m BM C�T�M Bb �+im�HHv �M BMi2`2biBM; �bb2K#H�;2
Q7 /QK2biB+ �M/ 7Q`2B;M- i`�/BiBQM �M/ KQ/2`M- +mHim`�H iQH2`�M+2 �M/ `2bBbi�M+2-
HQbi �M/ T`2b2`p�iBQM- ?mK�M #2?�pBQm` �M/ 2MpB`QMK2Mi- b2H7@7�Mi�bB2b �M/ 2tBbi@
BM; `2�HBivXXX r?B+? +�M T`Q/m+2 2p2M KQ`2 K2�MBM;b i?�M HBKBi2/ >�M7m T`�+iB+2b
BM *?BM�X

h?2 +QM+2Ti /2p2HQTK2Mi �M/ /2bB;M T`Q+2/m`2b �`2 #�b2/ i?2 KQ/2H �b 7QHHQrb,

hQ #2;BM rBi?- i?2 �mi?Q` B/2MiB}2/ i?2 +QM+2Ti �b ǳ� *?BM2b2 i`�/BiBQM�H /`2bb
`2Mi�H b2`pB+2 i?�i T`QpB/2b +QKT`2?2MbBp2 +HQi?BM; 2tT2`B2M+2b BM � +`Qbb@+mHim`�H
+QMi2tiǴX h?2 �mi?Q` +QM/m+i2/ irQ bm`p2vb #v TQbiBM; QMHBM2 [m2biBQMM�B`2b QM
*?BM2b2 i`�p2HBM; r2#bBi2b BM Q`/2` iQ ;2i � #2ii2` mM/2`bi�M/BM; Q7 i?2 +mbiQK2`
M22/b �M/ TQi2MiB�H K�`F2iX h?2M- i?2 �mi?Q` T2`7Q`K2/ �MQi?2` mb2` #�+F;`QmM/
`2b2�`+? #v BMi2`pB2rBM; b2p2`�H C�T�M2b2 7`B2M/b iQ ;2i � ;2M2`�H B/2� Q7 C�T�M2b2
T2QTH2Ƕb BKT`2bbBQM QM *?BM2b2 i`�/BiBQM�H +mHim`2 2bT2+B�HHv QM i`�/BiBQM�H +HQi?2bX
6m`i?2`KQ`2- #27Q`2 i?2 B/2�iBQM- b2p2`�H }2H/ rQ`Fb r2`2 +QM/m+i2/ �b � r�v Q7
ǳmb2` `2b2�`+?Ǵ �M/ ǳT`Q#H2K /2}MBiBQMǴ- r?B+? rBHH #2 /Bb+mbb2/ BM i?2 7QHHQrBM;
b2+iBQM Q7 1i?MQ;`�T?vǴX

jXkX 1i?MQ;`�T?v
�++Q`/BM; iQ EBK#2HH UkyyNV- i?2 b2`pB+2 /2bB;M2`b ;2M2`�i2/ i?2 BM7Q`K�iBQM i?2v
M22/2/ iQ K�T i?2 +mbiQK2` DQm`M2v #v 2i?MQ;`�T?B+�HHv@BMbTB`2/ K2i?Q/b bm+? �b
Q#b2`p�iBQMb- BMi2`pB2rb- bm`p2vb �M/ r�HF@i?`Qm;? Q7 i?2 +mbiQK2`Ƕb 2tT2`B2M+2
Q7 � b2`pB+2 (Rd)X AM i?Bb /2bB;M `2b2�`+?- �HH i?2 7Qm` K2i?Q/b rBHH #2 mb2/ iQ
#2ii2` +QMbi`m+i i?2 b2`pB+2 �M/ Q#i�BM 722/#�+FbX

kR
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6B;m`2 jXR a2`pB+2 .2bB;M JQ/2H

jXkXR .2bB;M S`2T�`�iBQM
PMHBM2 Zm2biBQMM�B`2 R

aBM+2 *?BM2b2 T2QTH2 BM C�T�M �`2 i?2 K�BM i�`;2i �m/B2M+2 Q7 i?2 b2`pB+2- irQ
[m2biBQMM�B`2b �`2 K�/2 iQ bim/v i?2B` �iiBim/2b iQr�`/b >�M7m `2Mi�H b2`pB+2 B7
i?2`2 r2`2 �Mv BM hQFvQX h?Bb ;`QmT Bb /BpB/2/ BMiQ irQ bm#@;`QmTb, *?BM2b2
iQm`Bbib �M/ HQM;@i2`K `2bB/2Mib BM C�T�M UBM+Hm/BM; bim/2Mib- KB;`�Mi rQ`F2`b
�M/ BKKB;`�MibV bBM+2 i?2B` Tm`TQb2b Q7 >�M7m `2MiBM; +QmH/ #2 [mBi2 /Bz2`2MiX
1t+2Ti i?2 +QKKQM M22/b Q7 r2�`BM; >�M7m r?BH2 r�HFBM; �`QmM/ �M/ i�FBM;
K2KQ`B�H T?QiQb- HQM;@i2`K *?BM2b2 `2bB/2Mib HBpBM; BM C�T�M KB;?i r�Mi iQ `2Mi
>�M7m 7Q` 2p2Mib �M/ bT2+B�H Q++�bBQMb bm+? �b ǳ+QKBM;@iQ@�;2Ǵ �M/ ;`�/m�iBQM
+2`2KQMB2b r?2M i?2v rQmH/ HBF2 iQ #2 KQ`2 ǳ+mHim`�HHv B/2MiB}2/Ǵ Q` mMB[m2X

h?2 }`bi [m2biBQMM�B`2 Bb /2bB;M2/ iQ mM/2`bi�M/ *?BM2b2 iQm`Bbib r?Q ?�p2

kk
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pBbBi2/ Q` ?�p2 i?2 BMi2MiBQM iQ pBbBi C�T�M- �#Qmi i?2B` i`�p2HBM; 2tT2`B2M+2b-
FMQrH2/;2 �#Qmi >�M7m �M/ �iiBim/2b iQr�`/b >�M7m `2Mi�H b2`pB+2 BM C�T�MX
h?2 QMHBM2 [m2biBQMM�B`2 r�b TQbi2/ QM � *?BM2b2 i`�p2HBM; r2#bBi2 QM kei? J�v
kyR3- rBi? RN9 `2bTQMb2b BM iQi�H RX h?2 K�DQ` ;Q�Hb Q7 i?Bb bm`p2v �`2,

ÇmM/2`bi�M/BM; *?BM2b2 iQm`BbibǶ �iiBim/2b iQr�`/b +mHim`�H@2tT2`B2M+BM; �+@
iBpBiB2b r?BH2 pBbBiBM; C�T�Mc

ÇmM/2`bi�M/BM; i?2 /2bB`�#BHBiv Q7 i?2 b2`pB+2c
ÇQ#i�BMBM; �/pB+2 �M/ 2tT2+i�iBQMb Q7 i?2 b2`pB+2 7`QK mb2`bǶ T2`bT2+iBp2bX

�KQM; i?2 RN9 [m2biBQMM�B`2 T�`iB+BT�Mib- eeX9NW Q7 i?2K �`2 72K�H2b �M/
jjX8RW �`2 K�H2bX �b i?2 };m`2 jXk b?Qrb- i?2 �;2 ;`QmT Q7 ky@jy i�F2b mT i?2
K�DQ`Biv rBi? RRR BM iQi�HX

6B;m`2 jXk �;2 :`QmTb P7 i?2 S�`iB+BT�Mib

dNX9W Q7 i?2K �`2 7`2[m2Mi bQ+B�H M2irQ`F mb2`b r?Q 2MDQv HQQFBM; �i Qi?2`bǶ
TQbib �M/ TQbiBM; i`�p2HBM; TB+im`2b QM i?Qb2 TH�i7Q`KbX h?2 T2`+2Mi�;2 Q7 ǳA
2MDQv2/fA rQmH/ HBF2 iQ i`v i`�/BiBQM�H 2tT2`B2M+2b BM C�T�M bm+? �b EBKQMQ `2Mi@
BM; �M/ i2� +2`2KQMvǴ Bb �`QmM/ 3yWX AM i?2 7QHHQrBM; [m2biBQMb �#Qmi >�M7m-
3eXeW �M/ ddW Q7 i?2 T�`iB+BT�Mib +?Qb2 ǳv2bǴ 7Q` i?2 [m2biBQMb ǳA ?�p2 � #�bB+
B/2� Q7 r?�i >�M7m BbǴ �M/ ǳA KB;?i r�Mi iQ i`v Bi B7 i?2`2 �`2 �Mv >�M7m `2H�i2/
2tT2`B2M+BM; BM C�T�MǵǶX 6Q` i?Qb2 r?Q +?Qb2 v2b 7Q` i?2 H�bi [m2biBQM- i?2 `2�bQMb
Q7 i?2B` +?QB+2 ?�p2 #22M �bF2/ �M/ i?2 �Mbr2`b �`2 �b 7QHHQrb,

R ?iiTb,ffrrrXrDtX+MfD[fk9jkRNReX�bTt
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6B;m`2 jXj h?2 _2�bQMb Q7 ǳq?v A KB;?i i`v >�M7m `2MiBM; BM C�T�MǴ U�Mbr2`b
i`�MbH�i2/ #v �mi?Q`V

Ai Bb MQiB+2/ i?�i i?2 >�M7m #2;BMM2`b Q` ǳQmibB/2`bǴ i�F2 mT �#Qmi eyW �KQM;
i?2 TQi2MiB�H mb2`b r?Q ?�p2 i?2 rBHHBM;M2bb iQ i`v i?2 b2`pB+2- �M/ +QmH/ #2 �M
BKTQ`i�Mi +mbiQK2` ;`QmT BM i?2 7mim`2X h?2 M2ti [m2biBQM Bb �#Qmi i?2 2tT2+iBM;
T`B+2 Q7 i?2 b2`pB+2- mM/2` � ?�H7 U99WV +?Qb2 Ryy@kyy_J" UReyy@jkyy u2MV- r?BH2
j9W +?Qb2 kyy@jyy_J" Ujkyy@93yy u2MV �M/ QMHv kyW Q7 i?2 `2bTQM/2Mib +QMbB/2`
HQr2` i?�M Ryy Q` ?B;?2` i?�M jyy_J" �`2 `2�bQM�#H2X

hQ +QM+Hm/2- �Hi?Qm;? i?2 /�i� +QmH/ #2 �z2+i2/ #v i?2 Q`B;BM�H mb2` +QKTQ@
M2Mi Q7 i?2 i`�p2HBM; r2#bBi2 r?2`2 i?2 [m2biBQMM�B`2 r�b Tm#HBb?2/- Bi +�M biBHH
T`2b2Mi mb � ;HBKTb2 Q7 i?2 TQi2MiB�H K�`F2i �M/ +mbiQK2` M22/b �b � r?QH2X Ai
rQmH/ b22K �TT`QT`B�i2 iQ bi�i2 i?�i *?BM2b2 iQm`BbibǶ �iiBim/2b iQr�`/b >�M7m
`2MiBM; BM C�T�M Bb Qp2`�HH TQbBiBp2- �KQM; r?B+? vQmM; 72K�H2b 7`QK �;2 ky �`2
i?2 KQbi HBF2Hv iQ mb2 i?Bb b2`pB+2X AM bTBi2 Q7 i?2 KQbi TQTmH�` 2tT2+i�iBQMb 7Q`
� bBM;H2 iBK2 `2MiBM; b2`pB+2 Bb Reyy@jkyy v2M- Bi Bb +QMbB/2`2/ iQQ HQr �M/ ?�`/Hv
+QmH/ #2 �+?B2p2/ BM i?2 7mim`2 #mbBM2bbX

PMHBM2 Zm2biBQMM�B`2 k

h?2 b2+QM/ QMHBM2 [m2biBQMM�B`2 Bb /2bB;M2/ iQ mM/2`bi�M/ i?2 �iiBim/2b Q7 *?B@
M2b2 `2bB/2Mib BM C�T�MkX h?2`2 �`2 RRk `2bTQMb2b BM iQi�H- +QMbBbi Q7 e8W rQK2M
�M/ j8W K2M K�BMHv Q7 �;2 Ry@jy U3yWVX JQ`2 i?�M ?�H7 Q7 i?2K ?�b bi�v2/ BM
C�T�M 7Q` KQ`2 i?�M k v2�`b- �M/ ?�/ EBKQMQ `2MiBM; 2tT2`B2M+2b /m`BM; i?2B`
bi�v UddWVX d3W Q7 i?2K FMQr r?�i >�M7m Bb- �KQM; i?2K �`QmM/ dyW rQmH/

k ?iiTb,ffrrrXrDtX+MfD[fk9jRNyj8X�bTt
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HBF2 iQ i`v >�M7m `2Mi�H b2`pB+2 r?2M i?2`2 Bb QM2 BM C�T�MX

6B;m`2 jX9 _2bmHib 7Q` ǳ.Q vQm FMQr >�M7m\Ǵ

h?2 +?�`i #2HQr T`2b2Mib i?2 `2bmHi Q7 i?2 KmHiBTH2 +?QB+2 [m2biBQM ǳAM r?�i
FBM/ Q7 Q++�bBQMb vQm rQmH/ HBF2 iQ `2Mi � r2�` >�M7m BM C�T�MǴ Ub22 6B;m`2 jX9V,

6B;m`2 jX8 P++�bBQMb Q7 `2MiBM; �M/ r2�`BM; >�M7m

�b 2tT2+i2/- i?2 KQbi 7`2[m2MiHv Q++m``BM; `2bTQMb2b �`2 ǳ:`�/m�iBQM +2`@
2KQMvǴ- ǳTQ`i`�Bi T?QiQ b?QQiBM;Ǵ �M/ ǳ>�M�#B .�BF�BǴ- r?BH2 Q++�bBQMb HBF2
2p2Mib �M/ 72biBp�Hb �`2 �HbQ 7`2[m2MiHv +?Qb2MX h?2 `2bmHib �#Qp2 BKTHv i?�i i?2
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`2bTQM/2Mib �`2 K�BMHv vQmM; bim/2Mib r?Q ?�p2 i?2 rBHHBM;M2bb iQ #2 +mHim`�HHv
`2T`2b2Mi2/ BM i?2 +`Qbb@+mHim`�H +QMi2ti- r?B+? +�M #2 � pBi�H `272`2M+2 7Q` i?2
/2bB;M Q7 i?2 b2`pB+2X AM i?2 7QHHQrBM; [m2biBQM �#Qmi T`B+2 2tT2+i�iBQM- Bi b22Kb
i?�i *?BM2b2 `2bB/2Mib BM C�T�M �++2Ti `2H�iBp2Hv ?B;?2` T`B+BM; i?�M pBbBiQ`b- rBi?
KQ`2 i?�M � ?�H7 i?BMF Qp2` jkyy v2M Bb `2�bQM�#H2X

AMi2`pB2rb, lM/2`bi�M/ C�T�M2b2 J�`F2i

AM Q`/2` iQ H2�`M �#Qmi i?2 +m``2Mi `2+Q;MBiBQM �M/ �iiBim/2b Q7 C�T�M2b2 T2Q@
TH2 iQr�`/b i`�/BiBQM�H *?BM2b2 +mHim`2 �M/ ;�`K2Mib- i?2 �mi?Q` +?Qb2 � KQ`2
bi`�B;?i7Q`r�`/ K2i?Q/ iQ i�HF iQ `2bTQM/2Mib 7�+2@iQ@7�+2X h?2 �mi?Q` +QM/m+i2/
j BMi2`pB2rb rBi? e C�T�M2b2 7`B2M/b �M/ T�`i@iBK2 DQ# +QHH2�;m2b- #v �bFBM; i?2K
[m2biBQMb �b 7QHHQr �M/ T`2b2MiBM; i?2K `2H�i2/ T?QiQb,

Çq?�i Bb vQm` BKT`2bbBQM Q7 i`�/BiBQM�H *?BM2b2 +mHim`2\
Çq?�i +QK2b iQ vQm` KBM/ r?2M Bi `272`b iQ i`�/BiBQM�H +HQi?2b BM *?BM�\
Çq?�i /Q vQm i?BMF Q7 C�T�M2b2 T2QTH2 r2�`BM; i`�/BiBQM�H +QbimK2b /m`BM;

72biBp�Hb- 2p2Mib �M/ BM i?2B` /�BHv HBp2b\
Çq?�i /Q vQm i?BMF Q7 EBKQMQ `2MiBM; �M/ Qi?2` 7Q`Kb Q7 `2Mi�H b2`pB+2 BM

C�T�M\
XXX
h?2 }`bi BMi2`pB2r Bb +QM/m+i2/ rBi? � kR@v2�`@QH/ 72K�H2 +QHH2;2 bim/2Mi 7`QK

hQFvQX a?2 bi�i2/ i?�i ?2` }`bi BKT`2bbBQM �#Qmi *?BM2b2 i`�/BiBQM�H +mHim`2
Bb ǳ*?BM� ?�b � HQM; ?BbiQ`v #mi TQQ` T`Qi2+iBQMb Q7 Bib +mHim`�H T`Q/m+ibǴc ?2`
BKT`2bbBQM QM i`�/BiBQM�H *?BM2b2 +QbimK2b Bb ǳZBT�QǴ- r?B+? Bb +QMbB/2`2/ �M
BK�;2 Q7 ǳQH/@a?�M;?�BǴc b?2 +QmH/ `2+Q;MBx2 >�M7m r?2M i?2 �mi?Q` b?Qr2/ ?2`
TB+im`2b- r?B+? `Qmb2/ ?2` K2KQ`B2b �#Qmi >�M7m BM *?BM2b2 �M/ >QM; EQM;
}HKbX h?2 b2+QM/ ;`QmT Bb irQ vQmM; C�T�M2b2 ;B`Hb r?Q HBF2 +QbTH�v �M/ bivHBb?
+HQi?2bX h?2v ?�p2 � #�bB+ B/2� �#Qmi >�M7m �M/ FMQr i?2 /Bz2`2M+2 #2ir22M
>�M7m �M/ ZBT�QX h?2v }M/ i`vBM; /Bz2`2Mi FBM/b Q7 +HQi?2b `�i?2` 2t+BiBM;-
�M/ ?�p2 b?QrM ;`2�i BMi2`2bib Q7 i`vBM; >�M7m bQK2/�vX h?2v 2MDQv i?2 7Q`K
Q7 `2Mi�H b2`pB+2 #v r?B+? i?2v �`2 �#H2 iQ i`v M2r i?BM;b rBi? 72r2` +QbibX h?2
i?B`/ ;`QmT Bb i?2 �mi?Q`Ƕb +QHH2�;m2b- i?`22 72K�H2b 7`QK �;2b jy@98X Ai Bb bi�i2/
i?�i i?2v ?�p2 � #�bB+ FMQrH2/;2 Q7 *?BM2b2 i`�/BiBQM�H +mHim`2b bm+? �b HBi2`�im`2
�M/ �`+?Bi2+im`2c �b 7Q` i`�/BiBQM�H +HQi?2b- i?2v ?�p2 i?2 BK�;2 Q7 +QHQ`7mH /`2bb2b

ke
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Q7 i?2 KBMQ`Biv ;`QmTb BM *?BM�- #mi ?�`/Hv FMQr i?2 rQ`/ ǳ?�M7mǴ Q` r?�i Bi
`2T`2b2MibX

h?2 b2Mb2b i?Qb2 i?`22 ;`QmTb b?�`2 BM +QKKQM �`2 RXi?2v �HH +QMbB/2` *?BM�
�b � M�iBQM rBi? � HQM; ?BbiQ`v �M/ �ii`�+iBp2 i`�/BiBQM�H +mHim`2- ?Qr2p2`- i?2v
?�`/Hv ?�p2 i?2 +?�M+2 iQ FMQr KQ`2 �#Qmi Bi BM C�T�Mc kXi?2v �HH }`biHv i?Qm;?i
Q7 ZBT�Qf+?2QM;b�K r?2M Bi +QK2b iQ i`�/BiBQM�H *?BM2b2 /`2bb- �M/ +QMbB/2`
Bi H2bb 7Q`K�H Q` ǳi`�/BiBQM�HǴ i?�M C�T�M2b2 i`�/BiBQM�H EBKQMQc jXi?2v �HH /B/
MQi b?Qr � bi`QM; `2bBbi�M+2 iQr�`/b *?BM2b2 +mHim`2 �M/ ?�p2 BMi2`2bi BM >�M7mc
i?2v +QMbB/2` Bi ǳp2`v i`�/BiBQM�HǴ-ǳivTB+�HHv *?BM2b2Ǵ �M/ ǳ2H2;�MiǴX �Hi?Qm;?
i?2 �Mbr2`b +QmH/ #2 #B�b2/ /m2 iQ i?2 HBKBi2/ ;`QmTb- Bi +�M #2 #`B2~v +QM+Hm/2/
i?�i >�M7m Bb `�i?2` � M2r i?BM; 7Q` C�T�M2b2 T2QTH2- Bi Bb pB�#H2 iQ BMi`Q/m+2
>�M7m �M/ `�Bb2 BMi2`2bib iQ � rB/2` Tm#HB+ BM C�T�Mc �KQM; i?Qb2 i?`22 ;`QmTb-
i?2 vQmM; �;2 +QbTH�v2`b b?Qr i?2 KQbi BMi2`2bi BM >�M7m �M/ �`2 KQbi HBF2Hv iQ
mb2 i?2 `2Mi�H b2`pB+2 BM i?2 7mim`2X

jXkXk 6B2H/rQ`F
AM i?2 7QHHQrBM; b2+iBQM- i?2 T`Q+2bb2b Q7 irQ }2H/rQ`F rBHH #2 T`2b2Mi2/ �++Q`/BM;
iQ i?2 iBK2 Q`/2`X P#b2`p�iBQM �M/ BMi2`pB2rb �`2 mb2/ �b i?2 K�DQ` K2i?Q/QHQ;v
/m`BM; i?2 }2H/rQ`FX h?2 `2bmHib 7`QK i?2 7QHHQrBM; }2H/rQ`F rBHH #2 miBHBx2/ BM
?vTQi?2b2b i2biBM;- K�`F2iBM; bi`�i2;B2b �M/ /2bB;M /2p2HQTBM; 7Q` i?2 M2ti bi2Tb
Q7 i?2 `2b2�`+?X

6B2H/rQ`F RX q2�`BM; >�M7m BM hQFvQ, � >�M7m 2Mi?mbB�bi 7`QK *?BM�

h?2 }`bi }2H/rQ`F r�b +QM/m+i2/ QM R9i? �T`BH kyR3 BM hQFvQ rBi? um2#BM;-
� >�M7m 2Mi?mbB�bi 7`QK >�M;x?Qm- *?BM�X h?2 �BK Q7 i?Bb }2H/rQ`F Bb iQ H2�`M
�#Qmi i?2 K2Mi�H KQ/2H Q7 >�M7m 2Mi?mbB�bib r?Q /2pQi2/ i?2Kb2Hp2b iQ ǳr2�`BM;
>�M7m r?BH2 i`�p2HBM; �#`Q�/ǴX h?2 �mi?Q`Ƕb `QH2 Bb i?2 +QKT�MBQM- T?QiQ;`�T?2`
�M/ BMi2`pB2r2` BM i?Bb }2H/rQ`FX

um2#BM; Bb � b2MBQ` >�M7m HQp2` r?Q ?�b BMpQHp2/ ?2`b2H7 BM >�M7m T`�+iB+2b
7Q` KQ`2 i?�M 8 v2�`bX a?2 Bb �HbQ � T�`i@iBK2 >�M7m KQ/2H r?Q Q7i2M ?�b ?2`
T?QiQ i�F2M #v b2p2`�H >�M7m #`�M/b QM h�Q#�QX a?2 ?�b �`QmM/ d8yy 7QHHQr2`b
QM q2B#Q- r?2`2 b?2 7`2[m2MiHv TQbib ?2` >�M7m TQ`i`�Bi TB+im`2bX 6Q` um2#BM;-

kd
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r2�`BM; >�M7m BM ?2` /�BHv HB72 Bb �b MQ`K�H �b r2�`BM; KQ/2`M +HQi?2b- #v r?B+?
b?2 +�M 722H � b2Mb2 Q7 ǳT2�+2- 2H2;�M+2- +QM}/2M+2Ǵ- �b r2HH �b � ?�`KQMv Q7 #2BM;
ǳi`�/BiBQM�H �M/ KQ/2`MǴX Ai Bb bi�i2/ i?�i b?2 7`2[m2MiHv pBbBib C�T�M #2+�mb2
Q7 ?2` T`Q72bbBQM- �M/ b?2 rQmH/ �Hr�vb #`BM; �M/ r2�` >�M7m /m`BM; ?2` bi�v BM
C�T�MX

6B;m`2 jXe S?QiQb Q7 um2#BM; r2�`BM; >�M7m BM hQFvQ

PM i?2 /�v Q7 }2H/rQ`F- i?2 �mi?Q` �M/ um2#BM; bi�`i2/ Qz 7`QK a?B#mv�
bi�iBQM �M/ bT2Mi �M �7i2`MQQM pBbBiBM; a?B#mv� �M/ >�`�DmFm �`2�X �++Q`/BM;
iQ iBK2 Q`/2`- i?2 �+iBpBiB2b Q7 um2#BM; `Qm;?Hv BM+Hm/2 T?QiQ i�FBM;- i`vBM; QM
+HQi?2b �M/ b?QTTBM; BM b2p2`�H b?QTb- K�FBM; T?QM2 +�HHb- �M/ ?�pBM; /BMM2`X
h?2 �mi?Q` ?�b Q#b2`p2/ i?�i b?2 �+ib p2`v M�im`�HHv �M/ +QM}/2MiHv BM >�M7mX
AM Qm` +QMp2`b�iBQMb �#Qmi >�M7m- b?2 +H�BKb i?�i ǳA T`272` +QK#BMBM; ?�M7m rBi?
KQ/2`M 2H2K2Mib- �M/ r2�` Bi KQ`2 HBF2 � +QKKQM /`2bbXǴ .m`BM; +HQi?2b }iiBM;-
Bi Bb MQiB+2/ i?�i b?2 r�b �#H2 iQ i�F2 Qz �M/ Tmi QM i?2 Qmi}i BM � p2`v b?Q`i
iBK2- �Hi?Qm;? i?2 /`2bb ?�b � `2H�iBp2Hv +QKTH2t bi`m+im`2X ǳA #`BM; �M/ r2�`
HB;?i2` ?�M7m �M/ �++2bbQ`B2b r?2M A i`�p2H �`QmM/- bBM+2 i?2v i�F2 H2bb `QQK Q7
Kv bmBi+�b2 �M/ 2�bv 7Q` K2 iQ KQp2 �`QmM/Ǵ- +H�BK2/ #v um2#BM;X

h?`Qm;? i?2 }2H/rQ`F- i?2 ;Q�Hb �M/ K2Mi�H KQ/2H Q7 um2#BM; �`2 +QM+Hm/2/
�b 7QHHQr,
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:Q�H
Ç"2 ?2`b2H7 �M/ r2�` HB;?i >�M7m BM � 7Q`2B;M +QmMi`vX
ÇSQbi MB+2 T?QiQb QM bQ+B�H M2irQ`F TH�i7Q`Kb �b b2H7@`2T`2b2Mi�iBQMc
J2Mi�H KQ/2H
Çh�FBM; T?QiQb r?2M +QK2 �+`Qbb b+2MB+ bTQibX
Ç1MDQv #2BM; T?QiQ;`�T?2/ r?BH2 r2�`BM; i`�/BiBQM�H /`2bb2b �M/ i`�p2HBM; BM

� +`Qbb@+mHim`�H 2MpB`QMK2Mic
Ç>�M7m Bb MQi 2�bv iQ +�``v �M/ i?2 T`Q+2bb Q7 r2�`BM; �M/ ?�B`@b2iiBM; Bb

+QKTH2t �M/ BM+QMp2MB2MiX
h?2`27Q`2- i?2 �mi?Q` +QM+Hm/2/ i?�i >�M7m `2Mi�H b2`pB+2 BM C�T�M ?�b � MB+?2

�KQM; >�M7m 2Mi?mbB�bibX 6Q` i?Qb2 r?Q #`BM; i?2B` QrM r?BH2 i`�p2HBM;- i?2
b2`pB+2 +�M `2/m+2 i?2 #m`/2M Q7 i?2B` Hm;;�;2 #v T`QpB/BM; i?2K � 7mHH b2i Q7
>�M7m bivHBM;X

6B2H/rQ`F kX EBKQMQ a?QT JBv�#B, � L22/ P7 1tT�M/BM; "mbBM2bb
a+QT2

h?2 b2+QM/ }2H/rQ`F r�b +QM/m+i2/ QM kyi? J�v kyR3 BM l2MQ- hQFvQ- rBi?
i?2 bi�zb 7`QK i?2 EBKQMQ `2Mi�H b?QT JBv�#BX h?2 �BKb Q7 i?Bb }2H/rQ`F �`2
RXmM/2`bi�M/BM; ?Qr i?2 bi�z rQ`F �M/ ?Qr i?2v BMi2`�+i rBi? +mbiQK2`b BM `2Mi�H
#mbBM2bbc

kXmM/2`bi�M/BM; i?2 +m``2Mi M22/b �M/ Bbbm2b Q7 i?2 bTQMbQ` b?QTc
jX7Q`KmH�iBM; K�`F2iBM; bi`�i2;B2b �M/ /2bB;M TH�Mb 7Q` i?2 7Q`i?+QKBM; M2r

b2`pB+2X
h?2 i�`;2i b?QT Bb QM2 Q7 i?2 j #`�M+? b?QTb Q7 EBKQMQ `2Mi�H b?QT JBv�#BX Ai

Bb �HbQ i?2 i�`;2i b?QT r?2`2 i?2 }`bi >�M7m `2Mi�H b2`pB+2 rQmH/ #2 2bi�#HBb?2/X
6`QK Rj,yy iQ Rd,yy- i?2 �mi?Q` Q#b2`p2/ �M/ BMi2`pB2r2/ i?2 K�M�;2` E�v �M/
i?`22 Qi?2` bi�z �i i?2 b?QT r?2M i?2v r2`2 �i rQ`FX h?2 K�M�;2` �M/ QM2 Q7 i?2
bi�z �`2 7`QK *?BM�- i?2 Qi?2` irQ �`2 7`QK h�Br�M �M/ C�T�M `2bT2+iBp2HvX h?2
bi�z b?Qr2/ i?2 �mi?Q` �`QmM/ i?2 b?QT- BMi`Q/m+2/ i?2 +?�`�+i2`BbiB+b �M/ T`B+2b
7Q` /Bz2`2Mi FBM/b Q7 FBKQMQbX h?2 b?QT ?�b irQ ~QQ`b QT2M 7Q` #mbBM2bbc i?2 HQr2`
~QQ` Bb 7Q` 2t?B#BiBM; EBKQMQ �M/ i?2 b2+QM/ ~QQ` Bb 7Q` +HQi?2b +?�M;BM;- ?�B`
b2iiBM; �M/ K�F2@mTX

.m`BM; i?2 T2`BQ/ Q7 }2H/rQ`F- irQ ;`QmTb Q7 +mbiQK2`b +�K2 7Q` EBKQMQ `2Mi@
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jX .2bB;M S`Q+2bb jXkX 1i?MQ;`�T?v

BM;X "Qi? ;`QmTb �`2 *?BM2b2 72K�H2b �`QmM/ �;2 ky- �M/ ?�p2 K�/2 `2b2`p�iBQMb
7Q` i?2 b2`pB+2 QMHBM2X ai�z QM2 ;`22ib i?2 +mbiQK2`- H2�/b i?2K 7`QK i?2 7`QMi
/QQ` iQ i?2 EBKQMQ 2t?B#BiBQM �`2�- �M/ bm;;2bi2/ i?2K iQ +?QQb2 i?2 EBKQMQ
i?2v HBF2X h?2M- bi�z QM2 �M/ irQ ;mB/2/ i?2 +mbiQK2`b iQ i?2 b2+QM/ ~QQ`- r?2`2
i?2 +mbiQK2`b ;2i +?�M;2/ �M/ biQ`2 i?2B` #�;bX PM i?2 b2+QM/ ~QQ`- i?2 2H/2`
C�T�M2b2 bi�z ?2HT2/ i?2 +mbiQK2`b +?QQb2 i?2B` EBKQMQ #2Hib �M/ b2i mT i?2 Qmi@
}ibX Ai i�F2b �TT`QtBK�i2Hv ky KBMmi2b T2` T2`bQM iQ }MBb? � r?QH2 b2i Q7 EBKQMQ
bivHBM;X h?2M- i?2 7Q`K2` irQ bi�z ?2HT2/ rBi? ?�B` b2iiBM; �M/ }M�H bivHBM;- �M/
b22 i?2 +mbiQK2`b Qz i?2 b?QTX h?2 bi�z �+iBp2Hv +?�i rBi? +mbiQK2`b �M/ K�F2
i?2 +QMp2`b�iBQMb `2H�t2/ �M/ HBp2HvX

6B;m`2 jXd AMi2`BQ` P7 i?2 a?QT

�b i?2 K�M�;2` E�v bi�i2b- i?Bb b?QT K�BMHv i�`;2ib QM iQm`Bbib 7`QK *?BM�
�M/ Qi?2` *?BM2b2 bT2�FBM; `2;BQMb �i T`2b2MiX h?2`27Q`2- #mBH/BM; mT �M 2�bv
+QKKmMB+�iBQM 2MpB`QMK2Mi 7Q` *?BM2b2 bT2�FBM; +mbiQK2`b Bb +m``2MiHv �M BK@
TQ`i�Mi #mbBM2bb bi`�i2;v 7Q` i?2 b?QTX AM `2+2Mi v2�`b- i?2 b?QT ?�b �H`2�/v
#mBHi � ;QQ/ `2Tmi�iBQM �KQM; *?BM2b2 iQm`Bbib QM bQ+B�H K2/B�- �M/ ?�b � bi2�/v
+mbiQK2` ~Qr KQMi?HvX Ai Bb �HbQ �M �/p�Mi�;2 7Q` i?2 b?QT BM T`QKQiBM; >�M7m
`2MiBM; �KQM; TQi2MiB�H *?BM2b2 +mbiQK2`bX >Qr2p2`- i?Bb ǳ�/p�Mi�;2Ǵ +�M �HbQ

jy



jX .2bB;M S`Q+2bb jXjX a2`pB+2 .2bB;M

#2 � ǳ/Bb�/p�Mi�;2Ǵ i?�i F22Tb Qmi C�T�M2b2 +mbiQK2`bX ǳC�T�M2b2 +mbiQK2`b
K�v +QMbB/2` i?�i � *?BM2b2 `�M EBKQMQ b?QT Bb MQi `2HB�#H2-Ǵ +H�BK2/ #v i?2
K�M�;2`X h?2`27Q`2- BM i?2 K�M�;2`Ƕb QTBMBQM- 7Q` � *?BM2b2 `�M EBKQMQ b?QT-
bi�`iBM; *?BM2b2 i`�/BiBQM�H /`2bb `2Mi�H b2`pB+2 +�M #2 � pB�#H2 bQHmiBQM iQ 2tT�M/
i?2 b?QTǶb #mbBM2bb b+QT2 �M/ �ii`�+i � rB/2` `�M;2 Q7 +mbiQK2`bX

h?2 ;Q�H �M/ K2Mi�H KQ/2H Q7 i?2 K�M�;2` �`2 +QM+Hm/2/ �b,
:Q�H
Ç_�Bb2 mT �r�`2M2bb �M/ i`mbi Q7 i?2 b?QT BM #Qi? C�T�M2b2 �M/ BMi2`M�iBQM�H

K�`F2ic
Ç_�Bb2 mT Qp2`�HH `2p2Mm2 Q7 i?2 b?QTX
J2Mi�H KQ/2H
Ç*QMbi�MiHv +?2+F `2b2`p�iBQM HBbi �M/ BMi2`M2i `2pB2rb QM ?Bb S* iQ Q#i�BM

+mbiQK2` BM7Q`K�iBQM �M/ 722/#�+Fc
ÇP++�bBQM�HHv BMi2`�+i rBi? i?2 +mbiQK2`b r?2M i?2v �bF [m2biBQMb �#Qmi i?2

T`Q/m+ibX

jXjX a2`pB+2 .2bB;M

jXjXR S`Q#H2K .2}MBiBQM�.2bB;M A/2�iBQM
h?2 T`Q#H2K /2}MBiBQM Q7 i?2 b2`pB+2 /2bB;M Bb #�b2/ QM �M mM/2`bi�M/BM; Q7 K�`@
F2i M22/b 7`QK � mb2`bǶ T2`bT2+iBp2X �b J�+BMiv`2 UkyRRV bi�i2b- i?2 +mbiQK2`bǶ
T2`bT2+iBp2 #`BM;b �M BKTQ`i�Mi /BK2MbBQM iQ i?2 p�Hm2 T`QTQbBiBQMb Q7 � /2bB;M-
r?B+? K�F2b Q`;�MBx�iBQMb �r�`2 Q7 +QMiBMmQmb +?�M;2b BM i?2 #mbBM2bb 2MpB`QM@
K2Mi (R3)X h?`Qm;? i?2 mb2` `2b2�`+? /Bb+mbb2/ �#Qp2- i?2`2 �TT2�`b � MB+?2 7Q`
>�M7m `2Mi�H b2`pB+2 BM C�T�MX

h?2 /2bB;M Q7 i?Bb b2`pB+2 K�BMHv +QMbBbib Q7 i?`22 �bT2+ib, i?2 /2bB;M Q7 b2`pB+2
2MiBiB2b- i?2 /2bB;M Q7 iQm+?TQBMib�bQ+B�H K2/B� K�`F2iBM; bi`�i2;B2b- �M/ /2bB;M
KQ/B}+�iBQM #�b2/ QM mb2` i2bibX � b2`pB+2 /2bB;M Bb +QK#BM�iBQMb Q7 T`Q/m+i
�M/ b2`pB+2 i?�i 7Q`K H�`;2` K�`F2i 2MiBiB2b HBF2 � KQH2+mH�` KQ/2H- r?B+? +�M #2
pB2r2/ p2`v Km+? HBF2 ǳ�iQKbǴ +QMM2+i2/ BM mMB[m2 ǳKQH2+mH�`Ǵ +QM};m`�iBQMb
(R8)- �b i?2 };m`2 T`2b2Mib #2HQr,
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jX .2bB;M S`Q+2bb jXjX a2`pB+2 .2bB;M

6B;m`2 jX3 *QKTQM2Mib Q7 � *QKTH2i2 JQH2+mH�` JQ/2H

�++Q`/BM;Hv- i?2 /2bB;M Q7 b2`pB+2 2MiBiB2b K�BMHv +QMbBbib Q7 ǳT`Q/m+i 2H2K2MibǴ
�M/ ǳb2`pB+2 2H2K2MibǴ- r?B+? rBHH #2 /Bb+mbb2/ BM i?2 7QHHQrBM; b2+iBQMX

jXjXk h?2 .2bB;M Q7 a2`pB+2 1MiBiB2b
h?2 T`Q/m+i 2H2K2Mib Q7 i?Bb b2`pB+2 �`2 pB`im�HHv i?2 >�M7m �M/ >�M7m �++2bbQ`B2b
7Q` `2MiBM;X AM i?Bb bi�;2- i?2 �mi?Q` b2`p2b �b i?2 T`Q/m+ib #mv2` Q7 i?2 b2`pB+2X
h?2 �mi?Q` b2H2+i2/ b2p2`�H ?B;?Hv `2pB2r2/ >�M7m #`�M/b QM h�Q#�QX+QK �M/
+`2�i2/ � Tm`+?�b2 HBbi rBi? � T`QpB/2/ #m/;2iX aBM+2 i?2 [m�HBiv �M/ T`B+2 p�`v
;`2�iHv 7Q` /Bz2`2Mi >�M7m K�F2`b- #`B27 K�`F2i `2b2�`+? Bb +QM/m+i2/ iQ ;`�bT
i?2 KQbi 7�pQ`2/ #`�M/b BM i?2 +QMi2KTQ`�`v >�M7m K�`F2iX

Ai Bb 7QmM/ Qmi i?�i K�i2`B�H- 2K#`QB/2`v �M/ bivH2 �`2 i?2 i?`22 KQbi BKTQ`i�Mi
2H2K2Mib 7Q` � TB2+2 Q7 >�M7mX AM i?2 }`bi `QmM/ Q7 T`2T�`�iBQM BM a2Ti2K#2` kyR3-
R8 b2ib Q7 >�M7m r2`2 Tm`+?�b2/ #�b2/ QM i?2 i?`22 +`Bi2`B� �#Qp2X h?2 Qi?2` k
#�i+?2b Q7 Tm`+?�bBM; r2`2 +QM/m+i2/ H�i2` QM BM i?2 rBMi2` �M/ bT`BM; iQ K22i
i?2 b2�bQM�H M22/bX *m``2MiHv- i?2 T`Q/m+i 2H2K2Mib Q7 i?2 b2`pB+2 BM+Hm/2 *?BM2b2
i`�/BiBQM�H /`2bb2b- �++2bbQ`B2b- ?�B`TB2+2b- b?Q2b- �M/ T?QiQ T`QTbX

AM i?2 M2ti bi�;2- i?2 /2bB;M Q7 b2`pB+2 2H2K2Mib Bb +QM/m+i2/ rBi? i?2 b?QT bi�zX
�b i?2v TQbb2bb HBiiH2 FMQrH2/;2 �#Qmi >�M7m- i?2 �mi?Q` b2`p2b �b � >�M7m bivHBM;
+QMbmHi�Mi �b r2HHX h?`Qm;? K�`F2i `2b2�`+? �M/ }2H/rQ`F- Bi Bb mM/2`biQQ/ i?�i
i?2 TQi2MiB�H mb2`b rBHH MQi QMHv M22/ `2Mi�H T`Q/m+ib- #mi �HbQ � bmTTQ`iBp2 b2`pB+2
i?�i K�F2b bBKTH2 ǳ`2MiBM;Ǵ iQ +QKTH2i2 ǳ2tT2`B2M+BM;ǴX aBM+2 � b2`pB+2 Bb #�bB@

jk



jX .2bB;M S`Q+2bb jXjX a2`pB+2 .2bB;M

6B;m`2 jXN S`Q/m+ib .BbTH�v

+�HHv � T`Q+2bb- b2`pB+2 #Hm2T`BMiBM; `2bib QM bvbi2Kb i?�i ?�p2 #22M /2p2HQT2/ iQ
/2�H rBi? T`Q+2bb2b- �+ib �M/ ~Qrb (R8)X h?2 #�bB+ T`Q+2bb Q7 >�M7m `2Mi�H b2`pB+2
Bb B/2MiB}2/ �b `2b2`p�iBQM- +HQi?2b b2H2+iBM;�}iiBM;- ?�B`@b2iiBM;- �M/ K�F2mTX
h?2 mb2`b rBHH #2 T`QpB/2/ � +mbiQKBx�#H2 >�M7m }iiBM; 2tT2`B2M+2 #�b2/ QM i?2B`
M22/bX 6Q` 2t�KTH2- i?2 +mbiQK2`b �`2 �HHQr2/ iQ `2Mi � bBM;H2 Bi2K BMbi2�/ Q7 �
7mHH b2i b2`pB+2- +?QQb2 � ?�B`bivH2 #�b2/ QM i?2B` T`272`2M+2- F22T i?2 `2Mi�H Bi2Kb
7Q` b2p2`�H /�vb- Q` #`BM; BM i?2B` QrM +HQi?2b 7Q` /`2bbBM; mT �M/ ?�B` b2iiBM; rBi?
/Bz2`2Mi T`B+2bX

6B;m`2 jXRy >�B`bivH2 a�KTH2b 7Q` *?QQbBM;

jj



jX .2bB;M S`Q+2bb jXjX a2`pB+2 .2bB;M

.2bTBi2 i?2 T`BK�`v 2H2K2Mib r?B+? rBHH #2 Tm`+?�b2/ Q` mb2/ #v i?2 +QMbmK2`-
bm#@b2`pB+2 �HbQ TH�vb �M BKTQ`i�Mi `QH2 BM � +QKTH2i2 b2`pB+2 bvbi2KX �b Bb
K2MiBQM2/ #27Q`2- T?QiQ b?QQiBM; Bb QM2 Q7 i?2 K�BM KQiBp�iBQMb Q7 TQi2MiB�H mb2`bX
h?2`27Q`2- T?QiQ;`�T?BM; Bb �//2/ iQ i?2 b2`pB+2 bvbi2K �b � +Q`2 bm#@b2`pB+2X 6Q`
i?Qb2 r?Q r�Mi � T?QiQ;`�T?B+ TQ`i`�Bi b?QQiBM;- � T`Q72bbBQM�H T?QiQ;`�T?2` rBHH
#2 �bbB;M2/ iQ +QK2 �HQM;- �M/ #2 � ;mB/2 �i i?2 b�K2 iBK2X

jXjXj hQm+?TQBMi .2bB;M�aQ+B�H J2/B� S`QKQiBQM
hQm+?TQBMi /2bB;M KB;?i �Hi2` i?2 r�v i?�i � +mbiQK2` 722Hb �#Qmi � T`Q/m+i-
#`�M/- #mbBM2bb Q` b2`pB+2- Bi Bb T�`i Q7 i?2 b2`pB+2 rBi? r?B+? � +HB2Mi BMi2`�+ibX
�++Q`/BM; iQ _B/bQM- i?2 .2bB;M .B`2+iQ` Q7 �/�TiBp2 S�i?- iQm+?TQBMib b?QmH/
T`QpB/2 � +mbiQK2` rBi? i?2 7QHHQrBM; BMi2`�+iBQM ivT2b (ky),

Ç�TT`QT`B�i2, #Qi? i?2 +QMi2ti Q7 i?2 BMi2`�+iBQM �M/ i?2 +mHim`�H iQM2 Q7 i?2
BMi2`�+iBQM K22i i?2 M22/b Q7 i?2 +mbiQK2` Q` mb2`c

Ç_2H2p�Mi, i?2 7mM+iBQM T2`7Q`K2/ #v i?2 BMi2`�+iBQM K22ib i?2 miBHBiv `2[mB`2@
K2Mib Q7 i?2 +mbiQK2` Q` mb2`c

ÇJ2�MBM;7mH, i?2 BMi2`�+iBQM r�b T2`+2Bp2/ �b BKTQ`i�Mi Q` Tm`TQb27mH #v i?2
+mbiQK2` Q` mb2`c

Ç1M/2�`BM;, i?2 BMi2`�+iBQM +`2�i2/ bQK2 7Q`K Q7 #QM/ rBi? i?2 mb2` Q` +mb@
iQK2` 7Q` 2t�KTH2 i?`Qm;? /2bB`�#BHBivX

AM i?Bb +�b2- i?2 /2bB;M Q7 iQm+?TQBMi +QMbBbib Q7 bQ+B�H K2/B� ?QK2T�;2b �M/
>�M7m b�KTH2 r2#bBi2bX aBM+2 bQ+B�H K2/B� Bb +QMbB/2`2/ i?2 KQbi +QKKQM r�v
7Q` >�M7m BM7Q`K�iBQM b?�`BM; iQ/�v- b2p2`�H TQTmH�` bQ+B�H K2/B� TH�i7Q`Kb �`2
b2H2+i2/ �b i?2 K�BM +mbiQK2` iQm+?TQBMib rBi? i?2 /BbiBM+iBp2 i�`;2i �m/B2M+2X

"27Q`2 #mBH/BM; i?2 ?QK2T�;2b- � HQ;Q �M/ #`�M/ M�K2 Bb /2bB;M2/ iQ +`2�i2
mMB7Q`KBiv 7Q` i?2 b2`pB+2X h?2 b2`pB+2 Bb M�K2/ E�MFQm#QmUBM C�T�M2b2Vf>�M;@
QM;7�M; UBM *?BM2b2V- r?B+? K2�Mb >�M7m bim/BQfrQ`Fb?QT- +Q``2bTQM/BM; iQ i?2
M�KBM; Q7 i?2 T�`2Mi EBKQMQ b?QT, 1/Q EBKQMQ EQm#Qm@ JBv�#BX h?2 #�bB+
+QHQ`b Q7 i?2 HQ;Q �`2 `2/ �M/ #H�+F- `2T`2b2Mi�iBp2 +QHQ`b 7Q` i`�/BiBQM�H *?BM2b2
+mHim`2X AM HQ;Q /2bB;M Bb #�b2/ QM *?BM2b2 +�HHB;`�T?v rBi? i`�/BiBQM�H *?BM2b2
+?�`�+i2`bX
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jX .2bB;M S`Q+2bb jXjX a2`pB+2 .2bB;M

6B;m`2 jXRR GQ;Q .2bB;M

AM i?2 iQm+?TQBMi /2bB;M- i?2 }`bi BMi2`�+iBQM bi�M/�`/ ǳ�TT`QT`B�i2Ǵ Bb �+?B2p2/
#v i�`;2iBM; bT2+B}+ +mbiQK2` b2;K2Mib QM /Bz2`2Mi bQ+B�H K2/B� TH�i7Q`KbX aT2+B7@
B+�HHv- i?2 +mHim`�H iQM2b- TQbi +QMi2Mib �M/ BM@mb2 H�M;m�;2b �`2 b2i �++Q`/BM;Hv
QM i?Qb2 TH�i7Q`KbX 6B`biHv- �b 6�+2#QQF Bb QM2 Q7 i?2 H2�/BM; bBi2b +QKKQMHv mb2/
#v mb2`b QmibB/2 K�BMH�M/ *?BM�- bm+? �b h�Br�M- >QM; EQM; �M/ Qi?2` `2;BQMb
Q7 i?2 rQ`H/- i?2 H�M;m�;2b #2BM; mb2/ BM i?2 TQbib �`2 K�BMHv i`�/BiBQM�H *?BM2b2
+?�`�+i2`b �M/ 1M;HBb?- �b i?2 };m`2b ?�p2 b?QrM #2HQr,j

aBKBH�`Hv- bBM+2 AMbi�@"�2 ?�b #2+QK2 � TQTmH�` i`2M/ �KQM; vQmM; ;2M2`�@
iBQMb BM C�T�M- �M AMbi�;`�K �++QmMi Bb 2bi�#HBb?2/ �b i?2 K�DQ` iQm+?TQBMi iQ
`�Bb2 mT �r�`2M2bb �KQM; C�T�M2b2 mb2`bX *QMbB/2`BM; Bib ;2M2`�H mb2` b2;K2Mi-
i?2 H�M;m�;2b mb2/ BM i?2 TQbib �`2 C�T�M2b2 �M/ i?2 +QKTH2t 7Q`K Q7 *?BM2b2X
_2H2p�Mi ?�b?i�;b BM C�T�M2b2 �M/ *?BM2b2 ?�p2 #22M �//2/ mM/2` 2�+? TQbi �b �
bi`�i2;v Q7 BM+`2�bBM; 2tTQbm`2bX GBF2rBb2- #`�M/ �++QmMib ?�p2 #22M +`2�i2/ QM
q2B#Q �M/ _2/ �TT- irQ Q7 i?2 KQbi TQTmH�` bQ+B�H M2irQ`Fb BM *?BM�- K�BMHv
�BK2/ �i *?BM2b2 +mbiQK2`bX

h?2M- i?2 BMi2`�+iBQM bi�M/�`/b ǳ`2H2p�MiǴ �M/ ǳK2�MBM;7mHǴ �`2 �+?B2p2/ i?`Qm;?
i?2 7mM+iBQM�H �bT2+ib Q7 i?2 iQm+?TQBMibX �b Bb K2MiBQM2/ �#Qp2- i?2 iQm+?TQBMi
BMi2`�+iBQMb b?QmH/ K22i i?2 miBHBiv `2[mB`2K2Mib �M/ #2 T2`+2Bp2/ �b BKTQ`i�Mi Q`
Tm`TQb27mH #v i?2 +mbiQK2`b �M/ mb2`bX �HH i?2 E�MFQm#Qm bQ+B�H K2/B� �++QmMib
�`2 2bi�#HBb?2/ iQ Qz2` mb27mH b2`pB+2 BM7Q`K�iBQMX 1�+? �++QmMi Bb �bbB;M2/ iQ
� bT2+B}+ b?QT bi�z 7Q` mT/�iBM; TQbib �M/ �Mbr2`BM; +mbiQK2` BM[mB`B2bX *mb@
iQK2`b rBHH ;2i � iBK2Hv `2THv BM i?2 /B`2+i K2bb�;2 bvbi2Kb r?2M i?2v K�F2 �M

j ?iiTb,ffrrrX7�+2#QQFX+QKfE�MFQm#Qmf
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jX .2bB;M S`Q+2bb jXjX a2`pB+2 .2bB;M

6B;m`2 jXRk a+`22Mb?Qib Q7 a2`pB+2 6�+2#QQF >QK2T�;2

BM[mB`vX *QKT�`2/ rBi? i`�/BiBQM�H QMHBM2 `2b2`p�iBQM r2#bBi2b- i?2 /B`2+i K2b@
b�;2 7mM+iBQM rBHH `2/m+2 i?2 iBK2 r�bi2 Q7 2K�BHBM; �M/ i?2 BM+QMp2MB2M+2 Q7
BMi2`M�iBQM�H T?QM2 +�HHb #2ir22M +mbiQK2`b �M/ #mbBM2bb2bX

AM Q`/2` iQ T`QpB/2 i?2 BM[mB`2`b /B`2+i@pB2rBM; b2`pB+2 +QMi2Mib- �M QMHBM2
;�HH2`v K2Mm Bb 2bi�#HBb?2/ QM 6HB+F`X+QKX h?2 HBMF rBHH #2 b2Mi iQ i?2 +mbiQK2`b
r?Q `2[m2bi � T`2pB2rX *H2�` b�KTH2 T?QiQb �`2 b?QrM rBi? HBbi T`B+2b- BM+Hm/BM;
`2Mi�H >�M7m /`2bb2b- QTiBQM�H Bi2Kb �M/ bm#@b2`pB+2bX 6Q` +mbiQK2` 7`QK K�BM@
H�M/ *?BM�- � bBKBH�` QMHBM2 K2Mm Bb K�/2 QM "�B/m*HQm/- � *?BM2b2 QMHBM2 +HQm/
bvbi2KX h?2 7QHHQrBM; };m`2b T`2b2Mi i?2 b+`22M@b?Qib Q7 6HB+F` K2Mm, 9

9 6HB+F` :�HH2`v J2Mm ?iiTb,ffrrrX~B+F`X+QKfT?QiQbfR998ddNje!Lykf�H#mKbf
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jX .2bB;M S`Q+2bb jXjX a2`pB+2 .2bB;M

6B;m`2 jXRj a+`22Mb?Qib Q7 AMbi�;`�K �M/ q2B#Q �++QmMib

G�biHv- ǳ2M/2�`BM;Ǵěi?2 BMi2`�+iBQMb +`2�i2 i?2 mb2`bǶ /2bB`�#BHBiv- Bb �+?B2p2/
#v bQ+B�H K2/B� T`QKQiBQMbc bT2+B}+�HHv- #v i?2 `2;mH�` TQbib Q7 b�KTH2 T?QiQb
�M/ T`QKQiBQM�H +QHH�#Q`�iBQMb rBi? BMi2`M2i BM~m2M+2`bX

aQ+B�H K2/B�- HBF2 �Mv Qi?2` 7Q`K Q7 2tT`2bbBQM i?�i i�F2b Bib `QQib BM rQ`/
Q7 KQmi?- Bi +�M #QQbi pB2r2`b?BT �M/ Tm`+?�b2 #v `2BM7Q`+BM; i?2 mM/2`HvBM;
K�`F2iBM; K2bb�;2 (kR)X AM iQ/�vǶb 2@+QKK2`+2- +mbiQK2` #2?�pBQm`b �`2 H�`;2Hv
BM~m2M+2/ #v QMHBM2 K2bb�;2b 7`QK i?2 #mbBM2bb T`QpB/2`b- 72HHQr +mbiQK2`b �M/
+v#2` +2H2#`BiB2bX h?2`27Q`2- irQ K�DQ` bi`�i2;B2b �`2 �/QTi2/ iQ BKTH2K2Mi bQ+B�H
K2/B� T`QKQiBQMb,

RXE�MFQm#Qm iQm+?TQBMib /B`2+iHv T�bbBM; mb27mH �M/ �TT2�HBM; K2bb�;2b iQ i?2
pB2r2`bc kX+QHH�#Q`�iBp2 T�`iB2b BM+`2�bBM; BM/B`2+i pB2r2`b?BT #v i?2B` `2pB2rb �M/
`2+QKK2M/�iBQMbX

�b 7Q` i?2 +QMi2Mib Q7 i?2 TQbib- bBM+2 *?BM2b2 �M/ C�T�M2b2 �M+B2Mi �`+?B@
i2+im`2b b?�`2 K�Mv 2H2K2Mib BM +QKKQM- Bi HQQFb `�i?2` ?�`KQMBQmb Q7 r2�`BM;
>�M7m BM i?Qb2 i`�/BiBQM�H b+2MB+ bTQibX >Qr2p2`- K�Mv +mbiQK2`b #�`2Hv ?�p2
FMQrH2/;2 �#Qmi i?2 bmBi�#H2 i`�p2HBM; `Qmi2b Q` T?QiQ b?QQiBM; bTQib r?BH2 r2�`@
BM; >�M7mc i?2`27Q`2- E�MFQm#Qm �++QmMib rBHH `2;mH�`Hv TQbi �ii`�+iBp2 b�KTH2
T?QiQb- `2+QKK2M/ ǳTH�+2b iQ pBbBi BM >�M7mǴ �M/ ǳT?QiQ b?QQiBM; bTQibǴ iQ `�Bb2
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jX .2bB;M S`Q+2bb jXjX a2`pB+2 .2bB;M

6B;m`2 jXR9 a+`22Mb?Qib Q7 6HB+F` a2`pB+2 J2Mm

mT pB2r2`Ƕb /2bB`�#BHBivX AM �//BiBQM- bBM+2 i?2`2 �`2 �HbQ +mbiQK2`b r?Q 2MDQv �
b2Mb2 Q7 +mHim`�H +QMi`�bi- �M/ HBF2 i?2B` T?QiQ i�F2M BM � KQ/2`M- +`Qbb@+mHim`�H
2MpB`QMK2Mi- b�KTH2 T?QiQb i�F2M BM KQ/2`M H�M/K�`Fb BM hQFvQ rBHH �HbQ #2
TQbi2/ �b �M �TT2�HBM; TQBMiX

AM Q`/2` iQ +`2�i2 i?Qb2 b�KTH2 T?QiQb- E�MFQm#Qm +QHH�#Q`�i2b rBi? KQ/2Hb
�M/ T?QiQ;`�T?2`b r?Q �`2 `2H�iBp2Hv TQTmH�` QMHBM2X h?2 +QHH�#Q`�iBp2 T�`iB2b
rBHH #2 �bF2/ iQ i`v i?2 b2`pB+2- i�F2 T?QiQb �M/ K�F2 TQbib QM i?2B` �++QmMibX
h?2 T?QiQb rBHH #2 mb2/ BM T`QKQiBQM�H �+iBpBiB2b BM i?2 7mim`2X �7i2` 7Qm` iBK2b
+QHH�#Q`�iBQMb- i?2`2 ?�p2 #22M b2p2`�H Q#pBQmb ;`Qri?b QM pB2rBM; �M/ BM[mB`v
`�i2b QM i?2 K�BM E�MFQm#Qm TH�i7Q`KbX
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jX .2bB;M S`Q+2bb jXjX a2`pB+2 .2bB;M

6B;m`2 jXR8 a+`22Mb?Qib Q7 Ai2K .2i�BHb

jXjX9 lb2` h2bi�.2bB;M JQ/B}+�iBQM
h?2 /2bB;M KQ/B}+�iBQM Bb #�b2/ QM i?2 722/#�+F 7`QK bBt i`B�H mb2`bX �b � b2`pB+2
Bb 2pQHp2/ i?`Qm;? +QMiBMmQmb �/DmbiK2Mib- i?Bb T�`i Q7 mb2` i2bi Bb �M�Hvx2/ �b
� /2bB;M T`Q+2bbX h?2 �mi?Q` Bb BMi2`2bi2/ BM /Bz2`2Mi ;`QmT Q7 mb2`bǶ 722/#�+F
`2;�`/BM; i?2B` #�+F;`QmM/b �M/ FMQrH2/;2 �#Qmi >�M7mX h?2 i2bi i�`;2ib �`2
/BpB/2/ BMiQ i?`22 ;`QmTb, i?2 mb2`b r?Q ?�p2 *?BM2b2 +mHim`�H #�+F;`QmM/ #mi
HBiiH2 FMQrH2/;2 �#Qmi >�M7m- *?BM2b2 >�M7m 2Mi?mbB�bib r?Q TQbb2bb ?Bbf?2` QrM
>�M7m- C�T�M2b2 mb2`b r?Q M2p2` i`B2/ >�M7m #27Q`2X h?2 i2bib r2`2 +QM/m+i2/
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jX .2bB;M S`Q+2bb jXjX a2`pB+2 .2bB;M

6B;m`2 jXRe S`QKQiBQM�H a�KTH2 S?QiQb

7`QK a2Ti2K#2` iQ P+iQ#2` kyR3 rBi? k mb2`b 7Q` 2�+? ;`QmT 2�+? iBK2 +QMi�+i2/
#v i?2 �mi?Q` �M/ E�MFQm#Qm bi�zX h?2 mb2`b i`B2/ i?2 r?QH2 b2i Q7 >�M7m `2Mi�H
b2`pB+2 �M/ T?QiQ@b?QQiBM; �b bm#@b2`pB+2- r?BH2 i?2 �mi?Q` r�b �HHQr2/ iQ Q#b2`p2
i?2 T`Q+2bb2bX

h?2 irQ mb2`b BM i?2 }`bi i2biBM; ;`QmT �`2 72K�H2 *?BM2b2 bim/2Mib bim/vBM;
BM C�T�M- i?2v QMHv ?�p2 #�bB+ FMQrH2/;2 �#Qmi >�M7mX h?2 �mi?Q` H2�`M2/ i?�i
i?2v +QMbB/2`2/ i?2 2tT2`B2M+2b �b MQp2H �M/ 2MDQv�#H2X Ai `�Bb2/ i?2B` BMi2`2bib
BM r2�`BM; >�M7m M2ti iBK2 BM i?2 7mim`2X h?2 T�`i i?2v 2MDQv2/ i?2 KQbi r�b
i?2 T?QiQ@b?QQiBM; BM i?2 C�T�M2b2 i`�/BiBQM�H ;�`/2M _BFm;B2MX >Qr2p2`- i?2v
TQBMi2/ Qmi i?�i i?2 iBK2 bT2Mi QM >�M7m +?�M;BM; �M/ ?�B`@b2iiBM; r�b iQQ HQM;-
r?B+? K�/2 i?2 T`Q+2bb iB`BM;X

h?2 b2+QM/ ;`QmT Q7 >�M7m HQp2`b �HbQ +QMbBbi2/ Q7 *?BM2b2 bim/2Mib HBpBM; BM
C�T�M- i?2v +QMbB/2`2/ i?�i i?2 b2`pB+2 r�b Qp2`�HH b�iBb7vBM;X Ai rQmH/ b�p2 i?2B`
KQM2v �M/ iBK2 bT2M/BM; QM Tm`+?�bBM; M2r >�M7m- v2i 7`QK i?2B` T2`bT2+iBp2-
i?2 ivT2b �M/ MmK#2`b Q7 >�M7m T`QpB/2/ r2`2 7�` 7`QK 2MQm;?X aBM+2 i?2v �H`2�/v
TQbb2bb i?2B` QrM >�M7m- i?2v r2`2 2tT2+iBM; bQK2i?BM; KQ`2 `�`2 �M/ 2tT2MbBp2
7Q` i?2 `2Mi�H b2`pB+2X q?2M �bF2/ �#Qmi i?2 �/pB+2 7Q` 7mim`2 BKT`Qp2K2Mib- i?2v
bm;;2bi2/ i?�i i?2 T`Q+2bb Q7 bivHBM; �M/ bm#@b2`pB+2b b?QmH/ #2 KQ`2 +mbiQKBx2/-
�++Q`/BM;Hv- i?2 7mim`2 T`B+2 Q7 i?2 b2`pB+2 b?QmH/ #2 KQ`2 p�`B�#H2 +QM+2`MBM; i?2
b2`pB+2 ivT2bX

6Q` i?2 i?B`/ ;`QmT Q7 C�T�M2b2 mb2`b- i?2v +QMbB/2`2/ i?2 b2`pB+2 �b 7`2b?Hv
M2r �M/ 2/m+�iBQM�H- #v r?B+? i?2v +QmH/ H2�`M KQ`2 �#Qmi *?BM2b2 i`�/BiBQM�H
+mHim`2X "�b2/ QM i?2B` 722/#�+F- irQ T`Q#H2Kb r2`2 B/2MiB}2/- }`biHv- bBM+2 i?2
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jX .2bB;M S`Q+2bb jXjX a2`pB+2 .2bB;M

b2`pB+2 r�b 2bi�#HBb?2/ BM i?2 EBKQMQ b?QT- i?2 /BbTH�v bT�+2 r�b MQi �``�M;2/ BM
� +H2�` r�vc b2+QM/Hv- i?2 BMi2`�+iBQMb #2ir22M bi�z �M/ mb2`b r2`2 BMbm{+B2Mic �b
i?2 +mbiQK2`b KB;?i r�Mi iQ FMQr KQ`2 �#Qmi i?2 /`2bb2b �M/ i?2 +mHim`2 #2?BM/
Bi r?BH2 +QKTH2iBM; i?2 Qmi}i- i?2 bi�z b?QmH/ �HbQ b2`p2 �b BMi2`T`2i2`bX

hQ bmK mT- i?2 ;Q�Hb Q7 i?2 mb2` i2bi �`2 iQ �+[mB`2 BM@/2Ti? FMQrH2/;2 �#Qmi
r?�i i?2 mb2`b 2MDQv2/ �M/ 2tT2+i2/ KQbi 7`QK i?2 b2`pB+2- �M/ r?�i i?2v 7QmM/
T`Q#H2K�iB+ �7i2`r�`/bX 6`QK i?2 Qp2`�HH Q#b2`p�iBQM �M/ 722/#�+F- KQbi Q7 i?2
mb2`b 7QmM/ i?2 b2`pB+2 BMi2`2biBM; �M/ 2MDQv�#H2- r?BH2 BKT`Qp2K2Mib b?QmH/ #2
i�F2M BM #Qi? T`Q/m+i �M/ b2`pB+2 2H2K2MibX 6Q` i?2 }`bi �M/ i?B`/ ;`QmT- i?2 �m@
i?Q` +QKT�`2/ i?2B` BKT`2bbBQMb iQr�`/b >�M7m #27Q`2 �M/ �7i2` i?2 i2bibX Ai r�b
MQiB+2/ i?�i i?2 b2`pB+2 ;2M2`�i2/ i?2B` Qp2`�HH BMi2`2bi BM >�M7m �M/ +?�M;2/ i?2B`
BKT`2bbBQMb QM ǳ>�M7m Bb QMHv 7Q` +2`i�BM 2Mi?mbB�bibǴX 6Q` i?2 b2+QM/ ;`QmT Q7
>�M7m 2tT2`ib- i?2 �mi?Q` T2`+2Bp2/ i?�i i?2 K�`F2i T`QbT2+ib rQmH/ #2 T`QKBb@
BM; B7 i?2 T`Q72bbBQM�HBiv Q7 i?2 b2`pB+2 +QmH/ #2 `�Bb2/ 7Q` >�M7m HQp2`b BM i?2
7mim`2X

�7i2` i?2 mb2` i2bi- K2�bm`2b �`2 i�F2M iQ KQ/B7v i?2 b2`pB+2, RXJQ`2 `2Mi�H
Bi2Kb r2`2 Tm`+?�b2/ iQ 2tT�M/ i?2 T`Q/m+ib b+QT2c kXai�z i`�BMBM; rQ`Fb?QTb
r2`2 +QM/m+i2/ iQ BM+`2�b2 i?2B` >�M7m FMQrH2/;2- T`�+iB+2 i?2 }iiBM; T`Q+2bb
�M/ /2bB;M M2r ?�B`@b2iiBM; b�KTH2bX
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*?�Ti2` 9
1p�Hm�iBQM
9XRX J2i?Q/QHQ;v�lb2` .�i�
h?2 /�i� Q7 >�M7m `2Mi�H b2`pB+2 2p�Hm�iBQM Bb +QHH2+i2/ 7`QK `2�H +mbiQK2`b �7i2`
i?2 b2`pB+2 ;Q2b BMiQ QT2`�iBQMX h?2 2p�Hm�iBQM Bb +QM/m+i2/ i?`Qm;? i?2 [m�M@
iBi�iBp2 [m2biBQMM�B`2- [m�HBi�iBp2 Q#b2`p�iBQM �M/ BMi2`pB2rX h?2 �mi?Q` �HbQ
+QHH2+i2/ /�i� QMHBM2 7`QK i?2 BM[mB`B2b �M/ +QKK2Mib QM E�MFQm#Qm bQ+B�H K2@
/B� TH�i7Q`Kb iQ bmTTQ`i `2H�i2/ ?vTQi?2b2bX h?2 ?vTQi?2b2b Q7 2p�Hm�iBQM �`2 �b
7QHHQr,

Çh?2`2 2tBbib � T`QKBbBM; K�`F2i 7Q` >�M7m `2MiBM; BM C�T�Mc
Ç*mbiQK2`b rBHH ;Bp2 TQbBiBp2 +QKK2Mib QM i?2 Qp2`�HH b2`pB+2c
Ç>�M7m `2Mi�H b2`pB+2 BM C�T�M +�M +`2�i2 BMi2`2bi BM >�M7m +mHim`2 7Q` #Qi?

*?BM2b2 �M/ BMi2`M�iBQM�H mb2`bc
Çh?2 `2Mi�H b2`pB+2 rBHH �TT2�H KQ`2 iQ BM/BpB/m�H +mbiQK2`b r?Q ?�p2 MQi

rQ`M >�M7m #27Q`2 �M/ ?2HT `2/m+2 i?2 2t+HmbBpBiv Q7 i?2 >�M7m T`�+iB+2bX
Çh?2 `2Mi�H b2`pB+2 BM C�T�M rBHH ?2HT rBi? i?2 *?BM2b2 mb2`b r?Q rQmH/ HBF2

iQ #2 +mHim`�HHv B/2MiB}2/ BM � TQbBiBp2 r�vX
*mbiQK2`b �`2 �bF2/ iQ }HH Qmi � [m2biBQMM�B`2 �7i2` i?2 b2`pB+2X h?2 [m2b@

iBQMM�B`2b �`2 mb2/ BM bim/vBM; i?2 +mbiQK2`bǶ KQiBp�iBQMb- Qp2`�HH 722HBM;b- b�i@
Bb7�+iBQM �M/ /Bbb�iBb7�+iBQM rBi? i?2 b2`pB+2X h?2 Q#b2`p�iBQMb �M/ BMi2`pB2rb
�`2 +QM/m+i2/ rBi? � T�`i Q7 i?2 +mbiQK2`bX h?2 �mi?Q` 7QHHQr2/ mT rBi? b2p@
2`�H b2`pB+2 DQm`M2vb �M/ b2`p2/ �b �M �bbBbi�Mi /m`BM; i?2 T`Q+2bbX h?2 �BKb �`2
iQ +HQb2Hv bim/v i?2B` `2�+iBQMb iQr�`/b i?2 b2`pB+2 T`Q+2/m`2b- �M/ ;2i BM@/2Ti?
FMQrH2/;2 �#Qmi +mbiQK2`bǶ KQiBp�iBQMb- +QKK2Mib �M/ i?2 HBF2HB?QQ/ Q7 `2mb2
�M/ `2+QKK2M/�iBQMb Q7 i?2 b2`pB+2X

aBM+2 i?2 Q{+B�H bi�`i Q7 E�MFQm#Qm #mbBM2bb BM LQp2K#2` kyR3- iQ J�v kyRN-
j3 +mbiQK2`b ?�p2 i`B2/ i?2 b2`pB+2- rBi?BM r?B+? j8 ?�p2 }HH2/ Qmi i?2 [m2b@
iBQMM�B`2X h?2 Q#b2`p�iBQM �M/ BMi2`pB2r r2`2 +QM/m+i2/ rBi? 8 ;`QmTb Q7 i?2KX
�KQM; i?2 j3 +mbiQK2`b- je �`2 72K�H2b �M/ k �`2 K�H2bX

h?2 mb2` +QKTQM2Mi Q7 i?2 2p�Hm�iBQM �`2 HBbi2/ BM 6B;m`2 9XR,
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9X 1p�Hm�iBQM 9XkX Zm2biBQMM�B`2 1p�Hm�iBQM

6B;m`2 9XR 1p�Hm�iBQM mb2` +QKTQM2Mi

9XkX Zm2biBQMM�B`2 1p�Hm�iBQM
h?2 [m2biBQMM�B`2 +QMi�BMb 7Qm` K�BM b2+iBQMb �#Qmi i?2 7QHHQrBM; iQTB+b, mb2`Ƕb
T2`bQM�H BM7Q`K�iBQM U�;2- ;2M/2`- M�iBQM�HBiv- bi�vBM; bi�imb BM C�T�MV- r�vb
Q7 FMQrBM; i?2 b2`pB+2- KQiBp�iBQMb- �M/ b2`pB+2 2p�Hm�iBQMX qBi?BM i?2 Qp2`�HH
`2bTQM/2Mib- j9 �`2 72K�H2b 7`QK �;2 R3 iQ jk- QM2 Bb K�H2 �i �;2 kRX �b };m`2
9XR b?QrM �#Qp2- KQbi Q7 i?2 `2bTQM/2Mib �`2 7`QK *?BM�- h�Br�M �M/ >QM;
EQM; Ud9WV- �M/ N Q7 i?2K �`2 7`QK C�T�MUkeWVc �KQM; i?2 7Q`K2` ;`QmT- Rd Q7
i?2K �`2 HQM;@i2`K `2bB/2Mib bim/vBM; Q` rQ`FBM; BM C�T�M- Qi?2`b �`2 i2KTQ`�`v
pBbBiQ`b bi�vBM; H2bb i?�M i?`22 KQMi?bX

�b 7Q` i?2 r�vb Q7 FMQrBM; i?2 b2`pB+2- NRW Q7 i?2 mb2`b ;2i iQ FMQr �#Qmi
E�MFQm#Qm QMHBM2- i?`Qm;? i?2 TQbib QM bQ+B�H K2/B� TH�i7Q`Kb 2bT2+B�HHv QM
q2B#Q- 6�+2#QQF- �M/ AMbi�;`�KX h?2 `2K�BM/2`b �`2 BMi`Q/m+2/ #v 7`B2M/b r?Q
�H`2�/v FM2r Q` i`B2/ i?2 b2`pB+2 #27Q`2X q?BH2 #2BM; �bF2/ ǳ>�p2 vQm rQ`M
>�M7m #27Q`2 iQ/�vǶb `2Mi�H b2`pB+2\Ǵ- jy Q7 i?2K +?Qb2 ǳh?Bb Bb i?2 }`bi iBK2
A r2�` >�M7mǴ- r?BH2 k Q7 i?2K `2bTQM/2/ ǳA ?�p2 rQ`M >�M7m 7Q` � 72r iBK2b
#27Q`2Ǵ- �M/ j +?Qb2 ǳA �K � >�M7m HQp2`fA �K �M 2tT2`i BM >�M7mǴX �KQM;
i?2 >�M7m }`bi@iBK2`b- �#Qmi 3jW Q7 i?2K +?QQb2 iQ `2Mi >�M7m #2+�mb2 i?2v
ǳb�r >�M7m T?QiQb �M/ pB/2Qb QMHBM2ǳ Q` ǳb�r bQK2QM2 r2�`BM; Bi BM `2�H HB72Ǵ-
bBM+2 r?2M i?2v /2p2HQT2/ �M BMi2`2bi BM >�M7m #mi ǳ/QMǶi FMQr r?2`2 iQ #mvǴ
Q` ǳ/QMǶi r�Mi iQ #mvǴ i?2 Qmi}ib i?2Kb2Hp2bX AM `2;�`/ Q7 i?2 KmHiBTH2@�Mbr2`
[m2biBQM ǳq?�i �`2 i?2 K�BM Tm`TQb2b 7Q` iQ/�vǶb >�M7m `2MiBM;\Ǵ- KQbi mb2`b
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+?Qb2 ǳq�Mi iQ i`v i?2 Qmi}ib �M/ 2tT2`B2M+2 >�M7m +mHim`2ǴUdyWV- bQK2 +?Qb2
ǳ6Q` TQ`i`�Bi T?QiQ b?QQiBM;Ǵ U8eWVc d Q7 i?2K `2Mi >�M7m 7Q` bT2+B�H 2p2Mib HBF2
;`�/m�iBQM +2`2KQMvU8V- 7`B2M/Ƕb r2//BM;URV �M/ b+?QQH 2p2MiURVX

AM i?2 b2`pB+2 2p�Hm�iBQM b2+iBQM- i?2 `2bTQM/2Mib �`2 �bF2/ iQ `�MF E�MF@
Qm#QmǶb b2`pB+2 7`QK � R@iQ@8 b+�H2 U7`QK /Bbb�iBb7vBM; iQ p2`v b�iBb7vBM;VX h?2
KQbi 7`2[m2MiHv �TT2�`2/ �Mbr2`b �`2 7`QK j iQ 8- 7`QK ;2M2`�H iQ p2`v b�iBb7vBM;X
aT2+B}+�HHv- i?2 Qp2`�HH b2`pB+2 ;Qi RN ǳp2`v b�iBb7vBM;Ǵ- Ry ǳb�iBb7vBM;Ǵ- 9 ǳ;2M@
2`�HǴ �M/ k ǳ/Bbb�iBb7vBM;ǴX h?2 b�iBb7vBM; �bT2+ib �`2 /BpB/2/ �b ǳ>�M7m ivT2b
�M/ bivH2bǴ- ǳbivHBM; �M/ ?�B`@b2iiBM;Ǵ- ǳ+mbiQK2` BMi2`�+iBQMbǴ- ǳQp2`�HH T`B+2Ǵ-
ǳbi�z �iiBim/2Ǵ- ǳT?QiQ;`�T?v b2`pB+2ǴX Ai �TT2�`b i?�i KQbi Q7 i?2 mb2`b �`2 b�i@
Bb}2/ rBi? i?2 BMi2`�+iBQMb rBi? E�MFQm#Qm bi�z- 7Q` #Qi? BM[mB`B2b QMHBM2 �M/
i?2 b2`pB+2 BM i?2 b?QTX Pp2` NyW Q7 i?2K �`2 b�iBb}2/ rBi? i?2 Qmi}iiBM; �M/
?�B`@b2iiBM; T`Q+2bbX �KQM; Rd mb2`b r?Q �HbQ Tm`+?�b2/ i?2 T?QiQ@b?QQiBM; b2`@
pB+2- R9 Q7 i?2K �`2 b�iBb}2/ rBi? i?2 T?QiQ@b?QQiBM; T`Q+2bb �M/ i?2 }M�H T?QiQ
rQ`FbX JQbi Q7 i?2K 2MDQv2/ r2�`BM; >�M7m r?BH2 r�HFBM; �`QmM/- K�Mv r2`2
T`�Bb2/ #v T�bb2`#vX AM i?2 M2ti [m2biBQM Q7 ǳq?�i /Q vQm i?BMF M22/ iQ #2
BKT`Qp2/ 7Q` E�MFQm#Qm b2`pB+2\Ǵ- H2bb i?�M � ?�H7 +QMbB/2`2/ i?2 b2`pB+2 T`B+2
�b � #Bi ?B;? �M/ b?QmH/ #2 HQr2`c R8 Q7 i?2 mb2`b TQBMi2/ Qmi i?�i i?2 ivT2 �M/
MmK#2` Q7 >�M7m #2BM; T`QpB/2/ b?QmH/ #2 BM+`2�b2/X

9XjX P#b2`p�iBQM �M/ AMi2`pB2r 1p�Hm�iBQM
h?2 Q#b2`p�iBQMb �M/ BMi2`pB2rb �`2 �BK2/ �i bim/vBM; ?Qr i?2 +mbiQK2`bǶ 722/@
#�+F +�M #2 /Bz2`2Mi #�b2/ QM i?2B` >�M7m FMQrH2/;2- M�iBQM�HBiv- Tm`TQb2b- �M/
i?2 �+iBpBiB2b BMpQHp2/ QM i?2 /�v Q7 >�M7m `2MiBM;X h?2 2p�Hm�iBQM i�`;2ib �`2
/BpB/2/ BMiQ i?`22 ;`QmTb- RX>�M7m }`bi@iBK2`b 7`QK QmibB/2 *?BM� K�BMH�M/ r?Q
#QQF i?2 b2`pB+2 7Q` 2tT2`B2M+BM;c kX>�M7m 2tT2`B2M+2`b Q` >�M7m HQp2`b 7`QK
*?BM�c jX>�M7m }`bi@iBK2`b Q` #2;BMM2`b r?Q #QQF i?2 b2`pB+2 7Q` bT2+B�H mb2b
Q` Q++�bBQMbfrBi? bT2+B}+ Tm`TQb2b Q` `2[m2bibX AM i?2 H�bi T�`i Q7 i?Bb b2+iBQM-
r?B+? FBM/ Q7 +mbiQK2`b �`2 KQbi HBF2Hv iQ mb2 �M/ ;Bp2 ?B;? `�i2 7Q` i?2 b2`pB+2
rBHH #2 2t�KBM2/- iQ B/2MiB7v i?2 KQbi T`QKBbBM; i�`;2i K�`F2i �M/ iQ /2+B/2 i?2
7mim`2 bi`�i2;v 7Q` E�MFQm#Qm b2`pB+2X qBi?BM 2�+? ;`QmT- irQ Q` KQ`2 +mbiQK2`b
rBHH #2 b2H2+i2/ 7Q` i?2 2p�Hm�iBQMX
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9XjXR :`QmT R, >�M7m }`bi@iBK2`b
h?2 irQ ;`QmTb Q7 mb2`b �`2 >�M7m }`bi@iBK2`b 7`QK h�Br�M �M/ C�T�MX h?2v �`2
BMi2`2bi2/ BM i?2 Qmi}ib �M/ #QQF i?2 b2`pB+2 �b i?2 }`bi iBK2 2tT2`B2M+2X

h?2 }`bi mb2` Bb � h�Br�M2b2 7`22H�M+2 T?QiQ;`�T?2`fKQ/2H EmK�- r?Q HQp2b
i`�p2HBM; �M/ i`vBM; /Bz2`2Mi ivT2b Q7 +HQi?2bX h?2 2p�Hm�iBQM Bb +QM/m+i2/ QM
kei? LQp2K#2` kyR3X �b EmK� bi�i2b- b?2 ?�b � T�`iB+mH�` BMi2`2bi BM ǳ7�M+vǴ
�M/ ǳ#2�miB7mH /`2bb2bǴc ǳT?QiQ;`�T?BM; �M/ #2BM; T?QiQ;`�T?2/ ;Bp2 K2 i?2
+?�M+2 iQ 2tT`2bb Kv QrM �2bi?2iB+ b2Mb2Ǵ- b?2 +H�BKbX a?2 FMQrb �#Qmi >�M7m BM
`2+2Mi j v2�`b i?`Qm;? hBF hQF pB/2Qbc ?Qr2p2`- Bi Bb ?�`/ 7Q` ?2` iQ #mv Q` `2Mi
Bi BM h�Br�MX h?Bb iBK2 b?2 /Bb+Qp2`2/ E�MFQm#Qm b2`pB+2 QM 6�+2#QQF #27Q`2
+QKBM; iQ C�T�MX �b EmK� bi�i2b- ǳA pBbBi C�T�M � HQiX A ?�p2 i`B2/ EBKQMQ
7Q` b2p2`�H iBK2b �M/ �Hr�vb r�Mi iQ i`v >�M7m bQK2/�vǴX h?Bb iBK2 b?2 +?Qb2
� QM2@/�v >�M7m `2Mi�H b2i �M/ pBbBi2/ �b�Fmb� r?BH2 r2�`BM; >�M7mX qBi? >�M
*QM7m+B�MBbK +mHim`�H #�+F;`QmM/- b?2 2MDQv2/ r2�`BM; i`�/BiBQM�H *?BM2b2 /`2bb
�M/ #2BM; ǳ`2+Q;MBx2/Ǵ BM � +`Qbb@+mHim`2 2MpB`QMK2Mi BM C�T�MX a?2 HBF2b i?2
Qp2`�HH 2tT2`B2M+2 �M/ ;Bp2b � 9 TQBMi BM i?2 [m2biBQMM�B`2X h?2 �mi?Q` �bFb ?Qr
b?2 722Hb �#Qmi >�M7m #27Q`2 �M/ �7i2` i?2 b2`pB+2- �M/ Bi Bb +H�BK2/ i?�i i?Bb
}`bi@iBK2 >�M7m 2tT2`B2M+2 K�F2b ?2` KQ`2 BMi2`2bi2/ BM >�M7m +mHim`2- �M/ b?2
rBHH ?B;?Hv HBF2Hv `2mb2 i?2 b2`pB+2 BM i?2 7mim`2X AM ?2` TQbib QM bQ+B�H K2/B�- b?2
+QKK2Mib ǳ}M�HHv �+?B2p2/ Kv >�M7m /`2�KǴ-ǳbm`T`BbBM;Hv- r2 +�M `2Mi >�M7m
�M/ i�F2 TB+im`2b BM hQFvQǴX

h?2 b2+QM/ +mbiQK2` BMi2`pB2r r�b +QM/m+i2/ QM kj`/ J�v kyRN rBi? � C�T�M2b2
BMi2`M2i BM~m2M+2` E�r�b�FBX h?2 K�BM �BK Q7 i?Bb 2p�Hm�iBQM Bb iQ mM/2`bi�M/
C�T�M2b2 +mbiQK2`bǶ M22/b �M/ KQ/B7v i?2 b2`pB+2 �++Q`/BM;HvX

E�r�b�FB Bb � +QbTH�v HQp2` �M/ � 7`2[m2Mi bQ+B�H K2/B� mb2`X a?2 ?�b �`QmM/
RN-yyy 7QHHQr2`b �M/ d8y TQbib QM AMbi�;`�K- r?2`2 b?2 2MDQvb b?�`BM; TB+im`2b Q7
?2` +QbTH�v rQ`Fb �M/ HB72bivH2X a?2 /Bb+Qp2`2/ i?2 >�M7m `2Mi�H b2`pB+2 QM E�MF@
Qm#Qm AMbi�;`�K �++QmMi- �M/ K�/2 � `2b2`p�iBQM �7i2`r�`/X a?2 ?�b +?2+F2/
6HB+F` K2Mm QMHBM2 �M/ �H`2�/v /2+B/2/ r?B+? b2i Q7 >�M7m iQ r2�` #27Q`2 b?2
+QK2bX h?2 +?�M;BM; T`Q+2bb i�F2b ky KBMmi2b iQ #2 }MBb?2/X h?2 �mi?Q` BM@
i2`pB2r2/ ?2` /m`BM; i?2 ?�B`@b2iiBM; T2`BQ/X Ai Bb bi�i2/ #v E�r�b�FB i?�i b?2
?�b �Hr�vb #22M 7QM/ Q7 *?BM2b2 �M+B2Mi Qmi}ib BM *?BM2b2 ho /`�K�b �M/ }HKbc
i?2 +?�M+2 7Q` ?2` iQ FMQr �#Qmi >�M7m BM `2�H HB72 Bb r?2M b?2 b�r *?BM2b2 ;B`Hb
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r2�`BM; i?Bb FBM/ Q7 +HQi?2b �`QmM/ �b�Fmb�X �b b?2 +H�BKb- ǳA ?�p2 #22M HQQFBM;
7Q` i?Bb FBM/ Q7 +HQi?2b BM hQFvQ 7Q` ?�H7 � v2�`- �M/ A }M�HHv 7QmM/ i?2 `2Mi�H b2`@
pB+2 r?2M A b�r vQm` TQbib QMHBM2XǴ 6Q` E�r�b�FB- i?2 K�BM Tm`TQb2 Q7 r2�`BM;
>�M7m iQ/�v Bb iQ ǳi`v i?2 +HQi?2b �M/ i�F2 TB+im`2bǴX �++Q`/BM; iQ E�r�b�FB-
b?2 Bb MQi � #B; 7�M Q7 *?BM2b2 +mHim`2- #mi b?2 2MDQvb i`vBM; QM /Bz2`2Mi FBM/b Q7
;�`K2Mibc >�M7m `2MiBM; 7Q` ?2` Bb � 7`2b? 2tT2`B2M+2X a?2 ;Bp2b 8 TQBMib 7Q` i?2
Qp2`�HH b2`pB+2- r?B+? b?2 /2b+`B#2/ �b ǳTH2�b�MiǴ �M/ ǳbKQQi?ǴX

PM 9i? CmM2- b?2 `2b2`p2b i?2 b2`pB+2 �;�BM rBi? QM2 Q7 ?2` 7`B2M/bX PM ?2`
b2+QM/ iBK2 Q7 >�M7m `2MiBM;- b?2 2tTH�BMb i?�i ǳi?2 U?�M7mV T?QiQb A iQQF H�bi
iBK2 `2+2Bp2/ K�Mv ;QQ/ +QKK2MibǴ- bQ ǳi?Bb iBK2 A r�Mi iQ r2�` Bi rBi? Kv
7`B2M/bǴX h?2 T�`i b?2 }M/b H2bb b�iBb7vBM; Bb i?2 /`2bb Bib2H7- r?B+? ;2ib HQQb2
2�bBHvX h?2 bBKBH�` b2`B2b Q7 >�M7m T`QpB/2/ �`2 HBKBi2/- H2�pBM; 72r2` +?QB+2b 7Q`
?2` �M/ ?2` 7`B2M/b iQ b2i � T�B` HQQFX 6B;m`2 9Xj #2HQr b?Qrb i?2 b+`22Mb?Qib
Q7 E�r�b�FBǶb +QKK2Mib QMHBM2- mM/2` ?2` TQbib- i?2`2 �`2 K�Mv Qi?2` mb2`bǶ
+QKK2Mib BKTHvBM; i?2B` BMi2`2bib Q7 `2MiBM; >�M7m BM C�T�M,

6B;m`2 9Xk E�r�b�FBǶb SQbib QM AMbi�;`�K

9XjXk :`QmT k, >�M7m 2tT2`B2M+2`b
h?2 irQ >�M7m 2tT2`B2M+2`b �`2 #Qi? 7`QK *?BM�X PM2 Bb � 72K�H2 >�M7m 2Mi?m@
bB�bi HBpBM; BM hQFvQ- i?2 Qi?2` QM2 Bb � K�H2 pBbBiQ` r?Q i`B2/ >�M7m #27Q`2 BM
*?BM�X "Qi? Q7 i?2K TQbb2bb � +2`i�BM /2;`22 Q7 >�M7m FMQrH2/;2- i?2`27Q`2- i?2B`
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6B;m`2 9Xj EmK�Ƕb SQbibUi`�MbH�i2/ #v �mi?Q`V

`2bTQMb2b +�M �+i �b `272`2M+2b 7Q` mM/2`bi�M/BM; >�M7m 2tT2`B2M+2`bǶ �iiBim/2b
iQr�`/b i?2 `2Mi�H b2`pB+2X

"Qi? Q7 i?2K ;Bp2 TQbBiBp2 `2bTQMb2 iQ i?2 B/2� Q7 >�M7m `2Mi�H b2`pB+2 BM C�T�MX
h?2 }`bi mb2` `�i2 j TQBMib 7Q` i?2 Qp2`�HH 2tT2`B2M+2X a?2 2tTH�BMb i?�i E�MF@
Qm#Qm b2`pB+2 /Q2b MQi 7mHHv K22i ?2` 2tT2+i�iBQMbX a?2 HBF2b i?2 b2`pB+2 7Q` Bi
�HHQrb ?2` iQ b�p2 i?2 KQM2v Q7 Tm`+?�bBM; >�M7m 7`QK *?BM� �M/ i?2 iBK2 Q7
r�BiBM; 7Q` i?2 Qmi}ib iQ #2 b?BTT2/ iQ C�T�MX >Qr2p2`- i?2 ?�B`bivH2b i?�i E�MF@
Qm#Qm T`QpB/2 �`2 iQQ bBKTH2- bBM+2 i?2 ?�B`@b2iiBM; bi�z �`2 i?2 Q`B;BM�H bi�z Q7
EBKQMQ b?QT r?Q bi�`i iQ H2�`M >�M7m bivHBM;c ǳA r�b 2tT2+iBM; KQ`2 +QKTH2t
?�B`bivH2b i?�i `2[mB`2 ?B;?2` bFBHHb Q7 i?2 bivHBbibǴ- ǳT`Q72bbBQM�H >�M7m bivHBbib
�`2 BM M22/ Q7 vQm` b?QTǴ- b?2 �//bX �b � >�M7m 2Mi?mbB�bi- b?2 Bb 2tT2+iBM; i?2
b?QT iQ T`QpB/2 bT2+B�H bivHBM; bFBHHb i?�i b?2 /Q2b MQi ?�p2 ?2`b2H7X h?2 Qi?2`
K�H2 +mbiQK2` ;Bp2b 9 TQBMib 7Q` E�MFQm#Qm b2`pB+2X >2 TQBMib Qmi i?�i i?2`2
�`2 MQi K�Mv +?QB+2b 7Q` K�H2 Qmi}ibX aBM+2 i?2 +mbiQK2`b �`2 +m``2MiHv N8W
72K�H2b- i?2 Qmi}ib #2BM; T`QpB/2/ �`2 K�BMHv 72K�H2 r2�`X AM Q`/2` iQ BM+`2�b2
K�H2 +mbiQK2`b- i?2 �mi?Q` Bb TH�MMBM; iQ Tm`+?�b2 K�H2 Qmi}ib bQQM BM i?2 7mim`2X
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9XjXj :`QmT j, >�M7m #2;BMM2`b UrBi? bT2+B�H Tm`TQb2b Q`
+mbiQKBx2/ M22/bV

h?2 i?B`/ ;`QmT +QMbBbib Q7 9 +mbiQK2`b r?Q `2Mi >�M7m 7Q` bT2+B�H 2p2Mib Q`
i?2 QM2b rBi? bT2+B�H `2[m2bibX aim/vBM; i?Bb +mbiQK2` ;`QmT ?2HTb mM/2`bi�M/ �
rB/2` `�M;2 Q7 K�`F2i M22/b Q7 >�M7m `2Mi�H b2`pB+2 BM C�T�MX

h?2 }`bi BMi2`pB2r Bb +QM/m+i2/ /m`BM; i?2 ;`�/m�iBQM T2`BQ/ BM C�T�M BM �T`BH
kyR3X h?2 �mi?Q` i�HF2/ iQ QM2 Q7 i?2 +mbiQK2`b r?Q #QQF2/ >�M7m `2Mi�H b2`pB+2
7Q` i?2 ;`�/m�iBQM +2`2KQMvX E�v- � h�Br�M2b2 ;B`H �i �;2 RN- Bb ;`�/m�iBM; 7`QK �
C�T�M2b2 H�M;m�;2 b+?QQH BM hQFvQX Ai Bb ?2` }`bi >�M7m 2tT2`B2M+2X �b E�v bi�i2b-
b?2 ;2ib iQ FMQr �#Qmi >�M7m 7`QK � *?BM2b2 7`B2M/ r?Q HBF2b >�M7m r?2M b?2
bim/B2b BM C�T�MX h?Bb iBK2 7Q` ?2` ;`�/m�iBQM +2`2KQMv- b?2 ?�b /2+B/2/ iQ r2�`
i`�/BiBQM�H *?BM2b2 /`2bb `�i?2` i?�M bmBib Q` >�F�K�- ǳA r�Mi iQ r2�` bT2+B�H
+HQi?2b 7Q` i?Bb bT2+B�H Q++�bBQMǴ- b?2 2tTH�BM2/- ǳA b�r T2QTH2 r2�`BM; >�M7mc UBiV
Bb #2�miB7mH �M/ mMB[m2c 7Q` K2- i?2 `2Mi�H b2`pB+2 K�F2b Bi 2�bB2` 7Q` /`2bbBM; mT QM
Q++�bBQM HBF2 i?BbXǴ �b E�v bi�i2b- b?2 }M/b >�M7m +QKKmMBiv Bb [mBi2 2t+HmbBp2 7Q`
i?Qb2 r?Q #�`2Hv ?�p2 `2H2p�Mi FMQrH2/;2 HBF2 ?2`b2H7c ǳ�Hi?Qm;? A �K BMi2`2bi2/
UBM >�M7mV- Bi Bb ?�`/ 7Q` K2 iQ r2�` Bi Q` T�`iB+BT�i2 BM >�M7m �+iBpBiB2b BM
C�T�MXǴ a?2 2MDQv2/ i?2 2tT2`B2M+2 Q7 r2�`BM; >�M7m /m`BM; ;`�/m�iBQM +2`2KQMv-
�M/ /2b+`B#2/ Bi �b ǳTH2�b�MiǴ �M/ ǳK2KQ`�#H2ǴX a?2 `�i2/ i?2 Qp2`�HH b2`pB+2
�b ǳ9@HBF2ǴX a?2 }M/b i?2 b2`pB+2 T`Q+2/m`2b bKQQi? �M/ i?2 b?QT 2MpB`QMK2Mi
+QK7Q`i�#H2X �++Q`/BM; iQ E�vǶb 722/#�+F- b?2 `2+2Bp2/ K�Mv TQbBiBp2 +QKK2Mib
QM ?2` >�M7m Qmi}ib �M/ bQ+B�H K2/B� TQbib �7i2`r�`/X a?2 rBHH `2+QKK2M/ i?2
b2`pB+2 iQ ?2` 7`B2M/b BM i?2 7mim`2X a?2 `�Bb2b mT irQ K�BM /Bbb�iBb7�+iBQM, i?2
/`2bb2b Q7 ?2` bBx2 �`2 HBKBi2/- i?2`2 �`2 MQi K�Mv +?QB+2b �p�BH�#H2c bBM+2 i?2 /`2bb
b?QmH/ #2 `2im`M2/ #27Q`2 Rd,yy TK- Qi?2`rBb2 i?2`2 rQmH/ #2 �M 2ti`� 2tT2Mb2-
b?2 M22/b iQ `mb? #2ir22M b+?QQH �M/ E�MFQm#Qm b?QTX

h?2 Qi?2` irQ ;`QmTb Q7 +mbiQK2`b �`2 #Qi? >�M7m #2;BMM2`b 7`QK *?BM� K�BM@
H�M/- `�i?2` i?�M #QQFBM; i?2 ;2M2`�H b2`pB+2- i?2v T`QTQb2/ bQK2 +mbiQKBx2/
M22/b i?�i i?2 b?QT ?�b MQi #22M T`QpB/BM; �i i?�i KQK2MiX

h?2 b2+QM/ ;`QmT Q7 +mbiQK2`b �`2 irQ *?BM2b2 bim/2Mib bim/vBM; BM L�;Qv�-
i?2v �`2 HQQFBM; 7Q` `2Mi�H >�M7m 7Q` i?2B` ;`�/m�iBQM +2`2KQMvX aBM+2 i?2v HBp2 7�`
�r�v 7`QK hQFvQ- Bi Bb ?�`/ 7Q` i?2K iQ +QK2 iQ i?2 b?QT QM i?2 /�v Q7 ;`�/m�iBQM-
i?2`27Q`2- i?2 }`bi /2HBp2`v b2`pB+2 r�b �/QTi2/ iQ K22i i?2B` M22/bX h?2 /`2bb2b
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9X 1p�Hm�iBQM 9XjX P#b2`p�iBQM �M/ AMi2`pB2r 1p�Hm�iBQM

�M/ �++2bbQ`B2b �`2 b2Mi 7`QK E�MFQm#Qm b?QT BM hQFvQ iQ L�;Qv�- i?2 imiQ`B�H
pB/2Qb Q7 >�M7m bivHBM; �M/ ?�B`@b2iiBM; �`2 b2Mi QMHBM2X h?2 bivHBM; T`Q+2bb Bb
+QKTH2i2/ #v i?2 +mbiQK2`b i?2Kb2Hp2b rBi? i?2 QM2@iQ@QM2 QMHBM2 ;mB/�M+2 Q7
E�MFQm#Qm bi�zX Ai Bb bi�i2/ #v i?2 +mbiQK2`b i?�i E�MFQm#Qm >�M7m `2MiBM;
Bb +QMp2MB2Mi 7Q` i?Qb2 r?Q ǳ�`2 MQi � #B; 7�M Q7 >�M7m #mi QMHv r�Mi iQ r2�` Bi
7Q` bT2+B�H Q++�bBQMb BM C�T�MǴ- Bi ǳb�p2/ i?2 iBK2 �M/ KQM2v Q7 #mvBM; U>�M7mVǴX
h?2v }M/ i?2 i?2 b2`pB+2 T`Q+2/m`2 ǳ[mB+FǴ �M/ ǳ2{+B2MiǴX 6Q` i?2 T`B+BM;- i?2v
bi�i2 i?�i ǳBi rBHH #2 #2ii2` B7 i?2`2 r2`2 �Mv /Bb+QmMi 7Q` irQ T2QTH2 Q` KQ`2- Q`
� b2i K2MmǴX

h?2 i?B`/ ;`QmT Q7 +mbiQK2`b �`2 7�KBHv pBbBiQ`bX h?2v #Q``Qr2/ >�M7m 7`QK �
7`B2M/ BM *?BM� �M/ r2`2 ?QTBM; iQ r2�` Bi r?2M i?2v i`�p2HBM; BM C�T�MX h?2v
�`2 HQQFBM; 7Q` bQK2QM2 r?Q +�M ?2HT rBi? ?�B`@bivHBM; �M/ b2iiBM; mT i?2 r?QH2
Qmi}ibX h?2 KQi?2` bi�i2b i?�i �Hi?Qm;? b?2 HBF2b >�M7m- b?2 ?�b M2p2` b2i mT
i?2 Qmi}ib QM ?2` QrMc i?2 ?�`/2bi T�`i 7Q` ?2` 7�KBHv iQ r2�` >�M7m Bb ?Qr iQ
ǳr2�` Bi +Q``2+iHvǴ �M/ ǳK�F2 i?2 Qmi}ib HQQF MB+2Ǵc i?2v �`2 �+im�HHv BM M22/ Q7
>�M7m FMQrH2/;2 �b b2`pB+2 2H2K2Mib `�i?2` i?�M i?2 T`Q/m+i 2H2K2Mib- i?2`27Q`2-
bivHBM; b2`pB+2 Bb T`QpB/2/ rBi? � bT2+B�H T`B+2X "2bB/2b- i?2v �HbQ Tm`+?�b2/ i?2
T?QiQ;`�T?BM; b2`pB+2 �M/ pBbBi2/ a?BMDmFm :Q2M BM >�M7m �7i2`r�`/X �#Qmi
i?Bb 2tT2`B2M+2- i?2v +QKK2Mi i?�i ǳBi Bb � p2`v bT2+B�H 2tT2`B2M+2 Q7 r2�`BM;
>�M7m BM C�T�MXXXUi?2 2tT2`B2M+2V rBHH #2 � ;QQ/ bi�`i 7Q` i?2K iQ i`v >�M7m
BM i?2 7mim`2XǴ "�b2/ QM i?2 722/#�+F- i?Bb ;`QmT Bb #�bB+�HHv b�iBb}2/ rBi? i?2
+mbiQKBx2/ bQHmiBQMb T`QpB/2/ #v E�MFQm#QmX

9XjX9 amKK�`v
6`QK i?2 2p�Hm�iBQM rBi? i?2 i?`22 ivT2b Q7 mb2`b- Bi Bb 7QmM/ Qmi i?�i RX i?2
`2+2Mi +`Qbb@+mHim`�H >�M7m T`�+iB+2b �`2 +`2�iBM; BMi2`M�iBQM�H BMi2`2bib QM >�M7m
+mHim`2c T2QTH2 r2�`BM; Bi BM C�T�M `�Bb2b mT �r�`2M2bb �M/ 2M+Qm`�;2b TQi2MiB�H
C�T�M2b2 +mbiQK2`b iQ mb2 E�MFQm#Qm b2`pB+2c kXuQmM; bQ+B�H K2/B� mb2`b r?Q
HBF2 bT2+B�H +HQi?2b- T?QiQ@i�FBM; �M/ 2MDQv K�FBM; bQ+B�H K2/B� TQbib �`2 KQ`2
HBF2Hv iQ mb2 i?2 b2`pB+2X h?`Qm;? bQ+B�H K2/B� 2tTQbm`2 QM hBF hQF �M/ AMbi�@
;`�K 2i+X- i?2 MmK#2` Q7 BMi2`M�iBQM�H mb2`b b?QrBM; BMi2`2bib iQr�`/b >�M7m Bb
KQ`2 i?�M T`2/B+i2/X jXPp2`b2� bim/2Mib �M/ `2bB/2Mib 7`QK *?BM�- h�Br�M- >QM;
EQM;- 2i+X K�F2 mT � +QMbB/2`�#H2 i�`;2i �m/B2M+2 #2vQM/ 2tT2+i�iBQMc 9X>�M7m
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9X 1p�Hm�iBQM 9X9X aQ+B�H J2/B� 1p�Hm�iBQM

}`bi@iBK2`b �M/ #2;BMM2`b i2M/ iQ HBF2 i?2 b2`pB+2 #2ii2` �M/ ;Bp2 KQ`2 TQbBiBp2
+QKK2MibX >�M7m 2Mi?mbB�bib 7Q+mb KQ`2 QM /2i�BHb �M/ �`2 TB+FB2` i?�M i?2 Qi?@
2`bX AM Q`/2` iQ �ii`�+i +mbiQK2`b �M/ BM+`2�b2 TQbBiBp2 +QKK2Mib- i?2 b2`pB+2
b?QmH/ #2 +QMiBMmQmbHv KQ/B}2/ BM i?2 7QHHQrBM; bi2TbX

9X9X aQ+B�H J2/B� 1p�Hm�iBQM
h?2 /�i� Q7 pB2rb- +QKK2Mib- `2TQbib �M/ BM[mB`v QM bQ+B�H K2/B� TH�i7Q`Kb
T`2b2Mi #`�M/ `2+Q;MBiBQM �M/ K�`F2i i`2M/X h?2 i?`22 KQbi pB2r2/ E�MFQm#Qm
TH�i7Q`Kb �`2 q2B#Q- 6�+2#QQF �M/ AMbi�;`�KX aBM+2 i?2 2bi�#HBb?K2Mi Q7 i?Qb2
bQ+B�H K2/B� �++QmMib- E�MFQm#Qm b2`pB+2 Bb ;�BMBM; � bi2�/v 2tTQbm`2 �M/ 7QH@
HQr2` BM+`2�b2X Ai Bb 7QmM/ Qmi i?�i i?2 TQbib QM 6�+2#QQF �`2 ;2iiBM; i?2 KQbi
TQbBiBp2 +QKK2Mib- K�BMHv 7`QK h�Br�M2b2 �M/ >QM; EQM; mb2`bX lb2`b Q7i2M i�;
i?2B` 7`B2M/ mM/2` i?2 TQbib- �M/ /2b+`B#BM; i?2 b2`pB+2 ǳBMi2`2biBM;Ǵ- ǳ�K�xBM;Ǵ-
�M/ ǳrBHH i`v bQK2/�vǴX q2B#Q �++QmMi ?�b i?2 KQbi BM[mB`v `�i2 7`QK K�BMH�M/
*?BM� mb2`b- r?BH2 AMbi�;`�K ?�b i?2 KQbi ǳHBF2bǴ +QKT�`2/ rBi? Qi?2` TH�i7Q`KbX
h?2 BM[mB`v `�i2 Bb R T2`bQM 2p2`v j /�vb BM �p2`�;2 QM �HH i?2 TH�i7Q`KbX h?2
7QHHQrBM; +?�`i b?Qrb i?2 KQMi?Hv BM[mB`v �M/ +mbiQK2` `2b2`p�iBQM MmK#2`b 7`QK
LQp2K#2` kyR3 iQ J�v kyRN Ua22 6B;m`2 9X9V,

6B;m`2 9X9 PMHBM2 BM[mB`v �M/ +mbiQK2` MmK#2`b
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9X 1p�Hm�iBQM 9X9X aQ+B�H J2/B� 1p�Hm�iBQM

�b Bb b?QrM BM i?2 };m`2- 7`QK i?2 bi�`i Q7 i?2 #mbBM2bb- i?2 QMHBM2 BM[mB`v �M/
+mbiQK2` MmK#2`b ?�p2 #22M ;`QrM #v �M/ H�`;2X AM i?2 +?2``v #HQbbQK b2�bQM
�M/ ;`�/m�iBQM T2`BQ/ BM C�T�M UBM J�`+? �M/ �T`BHV- � bK�HH T2�F +�M #2 7QmM/
7Q` #Qi? irQ ivT2b Q7 /�i�X Ai +�M #2 b22M i?�i i?2 #mbBM2bb Bb +HQb2Hv `2H�i2/ rBi?
iQm`BbK b2�bQM �M/ ;`�/m�iBQM 2p2Mib- r?B+? BMbTB`2/ i?2 �mi?Q` iQ 7Q`KmH�i2
7mim`2 #mbBM2bb TH�Mb #�b2/ QM i?2 b2�bQMb �M/ 72biBp�HbX

o�Hm2 +Q@+`2�iBQM Bb i�F2M �b QM2 Q7 i?2 bi`�i2;B2b BM E�MFQm#Qm bQ+B�H K2/B�
#`�M/BM;X �b � M2r 7`�K2 Q7 `272`2M+2 7Q` �+?B2pBM; i?2 7mM/�K2Mi�H #mbBM2bb ;Q�H
Q7 p�Hm2 +`2�iBQM- +Q@+`2�iBQM Bb T`2KBb2/ QM i?2 MQiBQM i?�i i?2 }`K Bb MQ HQM;2`
i?2 bQH2 �`#Bi2` Q7 p�Hm2 �b +QMbmK2`b i�F2 BM+`2�bBM;Hv �+iBp2 `QH2b BM i?2 +`2�iBQM
Q7 i?2B` QrM p�Hm2X hQ bQK2 2ti2Mi- E�MFQm#Qm #`�M/ �M/ +mbiQK2`b +Q@QT2`�i2
BM BMMQp�iBp2 �M/ T`Q/m+iBp2 2zQ`ib iQ +`2�i2 +Q@p�Hm2bX h?2 B/2�b Q7 +Q@+`2�iBQM
Tmi i?2 bTQiHB;?i b[m�`2Hv QM i?2 +QKT�Mv@+QMbmK2` BMi2`7�+2- �M/ bm;;2bi i?�i
T2`bQM�HBx2/ BMi2`�+iBQM #2ir22M i?2 +QKT�Mv �M/ +QMbmK2`b- �b r2HH �b #2ir22M
+QMbmK2`b i?2Kb2Hp2b (kk)X AM i?Bb +�b2- r?2M � +mbiQK2` mb2b E�MFQm#Qm b2`pB+2-
b?2f?2 Bb MQi QMHv mbBM; i?2 T`Q/m+i Bib2H7- ?2`f?Bb K2/B� TQbib �M/ `2pB2rb �HbQ
�+i �b +Q@+`2�iBQM 7�+iQ`b i?�i �ii�+? M2r K2�MBM;b iQ i?2 #`�M/X h?2 T`Q+2bb
Q7 T`Q/m+BM; >�M7m K2/B� rQ`F #v +mbiQK2`b `2p2�Hb i?2B` +`2�iBp2 x2�H- r?B+?
Bb 2KTHQv2/ iQr�`/ +`2�iBM; BM/BpB/m�HBx2/ p�Hm2 T`QTQbBiBQMbX h?2 +mbiQK2` iQ
+mbiQK2` `2pB2rb ?�b ;`2�i2` 2M2`;v i?�M r?�i i?2 +QKT�Mv +�M �+?B2p2 �HQM2X
Ai Bb 7QmM/ Qmi i?�i +mbiQK2`bǶ `2pB2rb +�M /B`2+iHv BM+`2�b2 BM[mB`v �M/ #`BM;
Qi?2` +mbiQK2`b iQ i?2 b2`pB+2X 1p2`v iBK2 �7i2` i?2 +QQT2`�iBQM rBi? BM~m2M+2`b
Q` T?QiQ;`�T?2`b- i?2`2 rBHH #2 � +H2�` BM+`2�b2 BM pB2r2`b?BT QM bQ+B�H K2/B�
TH�i7Q`KbX
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*?�Ti2` 8
*QM+HmbBQM
8XRX _2b2�`+? *QM+HmbBQM
h?Bb `2b2�`+? �BK2/ iQ B/2MiB7v i?2 72�bB#BHBiv �M/ 2z2+iBp2 bi`�i2;B2b 7Q` /2p2HQT@
BM; *?BM2b2 i`�/BiBQM�H +HQi?2b `2Mi�H b2`pB+2 BM C�T�MX "�b2/ QM � [m�MiBi�iBp2
�M/ [m�HBi�iBp2 �M�HvbBb Q7 mb2` BMi2MiBQM BM `2bTQMb2 iQ i?2 b2`pB+2 �M/ Bib iQm+?@
TQBMib- Bi +�M #2 +QM+Hm/2/ i?�i i?2`2 2tBbib � MB+?2 7Q` i?2 b2`pB+2 Q7 >�M7m `2Mi@
BM; BM C�T�MX h?2 /2bB;M Q7 E�MFQm#Qm b2`pB+2 �+im�HHv +QM7Q`Kb iQ i?2 i`2M/
Q7 +m``2Mi *?BM2b2 i`�/BiBQM�H +HQi?2b KQp2K2Mi �M/ �+i TQbBiBp2Hv QM +`2�iBM;
BMi2`M�iBQM�H BMi2`2bi BM Bib +mHim`2X h?Bb /2bB;M ?2HTb }HH BM i?2 p�+�M+v Q7 >�M7m
`2H�i2/ b2`pB+2 BM �M BMi2`M�iBQM�H +QMi2ti- �M/ `2/m+2 i?2 2t+HmbBpBiv Q7 Bib +mHim`2
#v T`QpB/BM; 2�bB2` �++2bb iQ � rB/2` `�M;2 Q7 �m/B2M+2bX h?2 `2bmHib BM/B+�i2 i?�i
#Qi? i?2 *?BM2b2 �M/ BMi2`M�iBQM�H mb2`b �`2 `2+2TiBp2 iQ >�M7m `2MiBM; BM C�T�MX

�HQM; rBi? i?2 7�bi@T�+2/ KQ/2`MBx�iBQM �M/ ;HQ#�HBx�iBQM BM `2+2Mi v2�`b- T2Q@
TH2 bi�`i iQ HQQF #�+F QM r?�i ?�b #22M HQbi BM ?BbiQ`v �M/ T�v KQ`2 �ii2MiBQM iQ
i`�/BiBQMbX h?2 T`2p�BHBM; B/2QHQ;v Q7 #`BM;BM; #�+F *?BM2b2 i`�/BiBQM�H +HQi?2b
�M/ `2BM7Q`+BM; Bib BMi2`M�iBQM�H BKT�+ib ?�b #2+QK2 � bT2+B�H T`2+QM/BiBQM Q7
/2p2HQTBM; >�M7m b2`pB+2 �#`Q�/X lMHBF2 �Mv Qi?2` ivT2 Q7 i`�/BiBQM�H +HQi?2b-
>�M7m ?�b i?2 H�`;2bi i�`;2i mb2` ;`QmT �M/ � mMB[m2 ?BbiQ`B+�H #�+F;`QmM/c Bib
/Bb�TT2�`�M+2 BM ?BbiQ`v �M/ i?2 `2+2Mi `2@2K2`;2 KQp2K2Mi ?�p2 T`Q/m+2/ Mm@
K2`Qmb #mbBM2bb QTTQ`imMBiB2bX Ai +`2�i2b � 7�bi@/2p2HQTBM; K�`F2i r?2`2 Bi /B/
MQi 2tBbiX AM i?Bb +�b2- /2p2HQTBM; BMi2`M�iBQM�H >�M7m T`�+iB+2b 7mM+iBQMb TQbB@
iBp2Hv QM +�``vBM; 7Q`r�`/ i`�/BiBQM�H *?BM2b2 +mHim`2X Ai Bb T`Qp2/ i?�i i?2 >�M7m
`2Mi�H b2`pB+2 BM C�T�M K22ib i?2 M22/b Q7 /Bz2`2Mi ;`QmTb Q7 mb2`b- 2bT2+B�HHv i?2
#2;BMM2`b �M/ i?Qb2 r?Q ?�p2 H2bb >�M7m FMQrH2/;2X

h?Bb bim/v T`QpB/2b M2r bB;?ib BMiQ >�M7m +mHim`2 #v 7Q+mbBM; QM � KQ`2 T`�+@
iB+�H �bT2+i Q7 i?2 BMi2`M�iBQM�H >�M7m #mbBM2bbX h?2 KQ/2H Q7 i`�/BiBQM�H +HQi?2b
`2MiBM; +�M �HbQ #2 mb2/ �b � ;2M2`�H KQ/2H BM /2p2HQTBM; �Mv ivT2 Q7 +HQi?2b
`2Mi�H b2`pB+2 BM � +`Qbb@+mHim`�H +QMi2ti- 7Q` 2t�KTH2- EBKQMQ `2Mi�H BM *?BM�X
h?2 /2bB;M Q7 E�MFQm#Qm b2`pB+2 Bb #�b2/ QM i?2 i?2Q`2iB+�H 7`�K2rQ`Fb Q7 `2Mi�H
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8X *QM+HmbBQM 8XkX _2b2�`+? GBKBi�iBQMb

b2`pB+2- bi`�i2;B+ p�Hm2 +`2�iBQM �M/ b2`pB+2 /2bB;M KQ/2Hbc i?`Qm;? i?2 +`2�iBQM
Q7 T?vbB+�H >�M7m `2Mi�H biQ`2 BM C�T�M- i?2 Qmi+QK2b +�M #2 /B`2+iHv 2p�Hm�i2/
7`QK i?2 `2�H +mbiQK2` /�i� �b r2HH �b i?2 QMHBM2 722/#�+FX

8XkX _2b2�`+? GBKBi�iBQMb
h?2 `2b2�`+? HBKBi�iBQMb �`2 �b 7QHHQr,

Ça�KTH2 #B�b, i?2 b�KTH2b Q7 T�`iB+BT�Mib b2H2+i2/ 7Q` i?2 bm`p2v BM i?2 /2bB;M
T`Q+2bb +�M #2 #B�b2/X h?2 [m2biBQMM�B`2 `2bTQM/2Mib 7`QK i?2 *?BM2b2 i`�p2HBM;
r2#bBi2b �`2 HBKBi2/ BM i?2B` �;2- ;2M/2` �M/ ?�#Bib Q7 mbBM; bQ+B�H K2/B� TH�i7Q`Kb-
2i+Xc #2bB/2b- /m2 iQ i?2 HBKBi2/ �++2bb iQ � rB/2` `�M;2 Q7 C�T�M2b2 `2bTQM/2Mib-
i?2 b�KTH2b Q7 C�T�M2b2 BMi2`pB2r22b �`2 K�BMHv i?2 �mi?Q`Ƕb �+[m�BMi�M+2b- +�mb@
BM; i?2 `2bmHib KQ`2 bm#D2+iBp2X >Qr2p2`- i?2 /�i� 7`QK i?2 `2�H mb2`b H�i2` QM
K�F2b mT 7Q` i?2 b�KTH2 #B�b BM i?2 2�`Hv bi�;2 Q7 i?Bb bim/vX

ÇAMbm{+B2Mi b�KTH2 �M/ mb2` bBx2b, BM i?2 /2bB;M T`Q+2bb- i?2 MmK#2`b Q7 mb2`
i2bi b�KTH2b �`2 HBKBi2/c �b i?2 b2`pB+2 Bb H�+F Q7 `2+Q;MBiBQM �i i?2 +m``2Mi bi�;2-
i?2 mb2` MmK#2` Bb �HbQ BMbm{+B2MiX lb2` /�i� rBHH #2 +QMiBMmQmbHv +QHH2+i2/ BM
7mim`2 QT2`�iBQMX

Ç*mHim`�H #B�b �M/ Qi?2` T2`bQM�H Bbbm2b, i?2 �mi?Q` KB;?i #2 #B�b2/ pB2rb
/m2 iQ ?2` *?BM2b2 +mHim`�H #�+F;`QmM/b Q` T`2+QM+2Bp2/ T2`bT2+iBp2b Q7 >�M7m
+mHim`2X h?2 �mi?Q` KB;?i mM+QMb+BQmbHv T2`+2Bp2 i?2 `2b2�`+? #�+F;`QmM/ �M/
i?2 b2`pB+2 /2bB;M T`Q+2bb BM � ?B;?Hv bm#D2+iBp2 r�v- r?B+? KB;?i �z2+i i?2 bim/vǶb
H2;BiBK�+vX

ÇhBK2 +QMbi`�BMib, i?Bb bim/v Bb +QM/m+i2/ 7`QK J�v kyR3 iQ CmM2 kyRN- r?BH2
i?2 b2`pB+2 bi�`ib iQ #2 QT2`�i2/ 7`QK LQp2K#2` kyR3X h?2 2{+B2Mi T2`BQ/ Q7
/�i� +QHH2+iBM; �M/ QT2`�iBQM Bb H2bb i?�M � v2�`X h?2 iBK2 �p�BH�#H2 iQ /Q KQ`2
/2i�BH2/ `2b2�`+? �M/ iQ K2�bm`2 +?�M;2 /m`BM; i?2 `2b2�`+? T2`BQ/ Bb +QMbi`�BM2/X
�b � T?vbB+�H #mbBM2bb- KQ`2 iBK2 Bb M22/2/ iQ +QM/m+i BM@/2Ti? K�`F2i `2b2�`+?
�M/ BKTH2K2Mi KQ/B}+�iBQMX
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8XjX 6mim`2 .2p2HQTK2Mi
"�b2/ QM i?2 Qp2`�HH `2bmHib- i?2 i�`;2i mb2`b �`2 KQ/B}2/ �M/ /BpB/2/ BMiQ i?2
7QHHQrBM; ;`QmTb,

Çh?2 QM2b r?Q �`2 BMi2`2bi2/ BM >�M7m v2i #�`2Hv ?�p2 `2H�i2/ FMQrH@
2/;2c M�K2Hv- i?2 QM2b r?Q ?�p2 /B{+mHiB2b BM >�M7m bivHBM; Q` Tm`@
+?�bBM; i?2 Qmi}ib QM i?2B` QrMX

h?Bb ;`QmT i�F2b mT i?2 H�`;2bi T2`+2Mi�;2 �KQM; i?2 Qi?2` mb2`bX Ai
Bb T`Qp2/ BM i?2 mb2` 722/#�+F i?�i i?Bb ;`QmT ;Bp2b i?2 KQbi TQbBiBp2
`2pB2rb QM E�MFQm#Qm b2`pB+2- �M/ Bb KQbi HBF2Hv iQ `2mb2 i?2 b2`pB+2
BM i?2 7mim`2X

Ç>�M7m 2tT2`B2M+2`b r?Q M22/ bT2+B�H T`Q/m+ib Q` b2`pB+2 2H2K2MibX

aBM+2 i?Bb ;`QmT Q7 mb2`b KB;?i TQbb2bb i?2B` QrM >�M7m �M/ �`2 +�T�@
#H2 Q7 b2iiBM; mT i?2 Qmi}ib- ?B;?2` [m�HBiv T`Q/m+ib �M/ b2`pB+2 M22/
iQ #2 �//2/ BM i?2 7mim`2 /2p2HQTK2MiX

ÇPp2`b2� bim/2Mib UBM C�T�MV rBi? *?BM2b2 +mHim`�H #�+F;`QmM/X

�b i?2 vQmM;2` ;2M2`�iBQM Bb i?2 KQbi �+iBp2 ;`QmT BM iQ/�vǶb >�M7m
KQp2K2Mi- Bi Bb 2�bv 7Q` i?2K iQ /2p2HQT BMi2`2bibX h?Bb ;`QmT Bb QM2
Q7 i?2 KQbi `2+2TiBp2 ;`QmTb QM >�M7m �b � +mHim`�H bvK#QH Q` �M
�2bi?2iB+ Tm`bmBiX AM Q`/2` iQ ;�BM �ii2MiBQM �M/ 2M+Qm`�;2 KQ`2 mb2b
�KQM; i?Bb ;`QmT- T`QKQiBQMb rBHH #2 2KT?�bBx2/ BM i?2 7mim`2 bi2TbX

6Q` i?2 7mim`2 /2p2HQTK2Mi- }`biHv- i?2 �mi?Q` bm;;2bib T`QKQiBM; E�MFQm#Qm
b2`pB+2 iQ rB/2` �m/B2M+2bX L2r T`QKQiBQM TH�Mb rBHH #2 K�/2 iQ Q#i�BM TQi2MiB�H
pB2r2`b?BT QM E�MFQm#Qm TH�i7Q`KbX aT2+B�H �ii2MiBQM rBHH #2 T�B/ iQ BM+`2�b2
C�T�M2b2 +mbiQK2`b i?`Qm;? QMHBM2 #`�M/BM; Q` +Q@QT2`�iBQM rBi? Qi?2` HQ+�H Q`@
;�MBx�iBQMbX 6Q` T�`iB+mH�` T2`BQ/b bm+? �b ;`�/m�iBQM b2�bQM- bT`BM; 72biBp�H Q`
bmKK2` K�ibm`B- T`QKQiBQM�H +�KT�B;Mb rBHH #2 K�/2 iQ BM+`2�b2 2tTQbm`2X

a2+QM/Hv- #�b2/ QM i?2 KQbi +QK2 mT 722/#�+F +QM+2`MBM; i?2 H�+F Q7 T`Q/m+ib-
KQ`2 >�M7m rBHH #2 Tm`+?�b2/ �M/ �//2/ BMiQ i?2 /BbTH�v 7Q` 7mim`2 BKT`Qp2@
K2MibX AM Q`/2` iQ �ii`�+i >�M7m 2Mi?mbB�bib- i?2 �mi?Q` rBHH +QMiBMm2 HQQFBM; 7Q`
?B;? [m�HBiv �M/ `�`2 >�M7m iQ 2tT�M/ i?2 T`Q/m+i `�M;2X 6Q` T`Q72bbBQM�HBxBM;
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i?2 Qp2`�HH b2`pB+2- i?2 �mi?Q` rBHH HQQF 7Q` T�`iM2`b?BT rBi? >�M7m bT2+B�HBbib-
bmT2`pBb2 �M/ m`;2 i?2 b?QT bi�z H2�`MBM; KQ`2 `2H�i2/ bFBHHbX

h?B`/Hv- M2r b2`pB+2 ivT2b �M/ � +QKTH2i2 `2b2`p�iBQM r2#bBi2 rBHH #2 2bi�#HBb?2/
b?Q`iHvX �7i2` i?2 `2+2Mi bm++2bb Q7 i?2 }`bi >�M7m /2HBp2`v b2`pB+2- �b r2HH �b
BMbTB`2/ #v Qi?2` QMHBM2 `2Mi�H TH�i7Q`Kb- � +QKTH2i2 /2HBp2`v >�M7m `2Mi�H bvbi2K
BM C�T�M Bb mM/2` /Bb+mbbBQMX *mbiQK2` rBHH #2 �#H2 iQ /B`2+iHv #QQF �M/ K�F2
� T�vK2Mi QM E�MFQm#Qm r2#bBi2X �++Q`/BM;Hv- i?2 `�M;2 Q7 i�`;2i mb2`b +�M #2
;`2�iHv 2tT�M/2/ #2vQM/ i?2 ;2Q;`�T?B+ /Bbi�M+2X

G�biHv- BM i?2 HQM; i2`K- M2r b?QT HQ+�iBQMb rBHH #2 2tT�M/2/ B7 i?2 #mbBM2bb
im`Mb iQ #2 TQbBiBp2X 6Q` i?2 M2ti bi2T- EvQiQ- r?2`2 i?2 T�`iM2` b?QT ?�b �
#`�M+? BM- rBHH #2 i?2 B/2�H bBi2 iQ /2p2HQT � M2r E�MFQm#Qm #`�M+?X 6m`i?2`KQ`2-
TQbBiBp2 BMi2`�+iBQMb rBHH #2 i�F2M iQ 2M;�;2 rBi? >�M7m +QKKmMBiv BM C�T�M- iQ
`�Bb2 mT `2+Q;MBiBQM �M/ +`2�i2 BMi2`M�iBQM�H BKT�+ibX h?2 �mi?Q` �M/ i?2 b?QT
bi�z rBHH T�`iB+BT�i2 BM i?2 EBKQMQ@>�M7m *QMp2MiBQM BM hQFvQ BM di? CmHv kyRN-
T`QKQi2 i?2 b2`pB+2 iQ i?2 T�`iB+BT�Mib �M/ b2�`+? 7Q` 7mim`2 +Q@QT2`�iBQMX
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(R) Ch" hQm`BbK _2b2�`+?X Pp2`b2�b `2bB/2MibǶ pBbBib iQ D�T�M- kyRNX l_G,

?iiTb,ffrrrXiQm`BbKXDTf2MfiQm`BbK@/�i�#�b2fbi�ibfBM#QmM/fX

(k) C�K2b G2B#QH/X JQ`2 i?�M � +�i2;Q`v, >�M bmT`2K�+BbK QM i?2 +?BM2b2
BMi2`M2iX h?2 *?BM� Zm�`i2`Hv- kyj,8jNĜ88N- kyRyX

(j) w>1L: CB@DmMX *QbimK2 /Bb+Qm`b2 �M/ `2~2+iBQM QM ?�M7m 72p2`X CQm`M�H Q7
LBM;#Q _�/BQ � ho lMBp2`bBiv- URV,ke- kyRkX

(9) *?mB *?m u�M;X h?2 K2�MBM;b Q7 [BT�Q �b i`�/BiBQM�H /`2bb, *?BM2b2 �M/
i�Br�M2b2 T2`bT2+iBp2bX kyydX

(8) E�M; sB�Q;m�M;X *QM7m+B�MBbK �M/ +QM+2BpBM; � +mHim`�H `2M�Bbb�M+2
BM i?2 M2r +2Mim`vX *QMi2KTQ`�`v *?BM2b2 h?Qm;?i- 99UkV,eRĜd8-
kyRjX l_G, ?iiTb,ff/QBXQ`;fRyXkd8jf*aSRyNd@R9ed99ykyj- �`sBp,
?iiTb,ff/QBXQ`;fRyXkd8jf*aSRyNd@R9ed99ykyj- /QB,RyXkd8jf*aSRyNd@
R9ed99ykyjX

(e) E2pBM *�``B+QX h?2 :`2�i >�M, _�+2- L�iBQM�HBbK- �M/ h`�/BiBQM BM *?BM�
hQ/�vX lMBp Q7 *�HB7Q`MB� S`2bb- kyRdX

(d) u�M w?�M;X q?�i Bb ;QBM; QM BM +?BM�\ � +mHim`�H �M�HvbBb QM i?2 `2�TT2�`@
�M+2 Q7 �M+B2Mi DBHB �M/ ?�M7m BM T`2b2Mi@/�v +?BM�X

(3) JB+?�2H "BHHB;X "�M�H M�iBQM�HBbKX b�;2- RNN8X

(N) "2M2/B+i �M/2`bQMX AK�;BM2/ +QKKmMBiB2b, _2~2+iBQMb QM i?2 Q`B;BM �M/
bT`2�/ Q7 M�iBQM�HBbKX o2`bQ "QQFb- kyyeX

(Ry) _2#2++� 1 E�`HX AK�;BM�`v B/2MiBiB2b �M/ ?�M M�iBQM�HBbK, � +QMbB/2`�iBQMX
*?BM� _2pB2r AMi2`M�iBQM�H- kjUkV,RkeĜRjy- kyReX

(RR) sB�M; u�Q 2i �HX _2pBp�H Q` BMp2MiBQM\ěěvQmM; T2QTH2 �M/ i?2Ǵ KQ/2`M
?�M7m KQp2K2MiǴ BM +QMi2KTQ`�`v +?BM�- kyR8X
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(Rk) CmHB2 o�HFX 6`QK /miv iQ 7�b?BQM, h?2 +?�M;BM; `QH2 Q7 i?2 FBKQMQ BM i?2
ir2Miv@}`bi +2Mim`vX 6�b?BQM h?2Q`v- kkUjV,jyNĜj9y- kyR3X

(Rj) a�K >QHHBbX >Qr `2Mi i?2 `mMr�v #mBHi �M 3yy KBHHBQM #mbBM2bb BM � KQK@�M/@
TQT BM/mbi`v- kyR3X l_G, ?iiTb,ffDBHiX+QKfmTb2HHf`2Mi@i?2@`mMr�v@
HQ;BbiB+bfX

(R9) h?QK�b _ 1Bb2MK�MM �M/ G�m`� qBMB;X _2Mi i?2 `mMr�vX kyRRX

(R8) : GvMM a?Qbi�+FX >Qr iQ /2bB;M � b2`pB+2X 1m`QT2�M CQm`M�H Q7 J�`F2iBM;-
ReURV,9NĜej- RN3kX

(Re) CQ?�M "HQKFpBbi �M/ ai27�M >QHKHB/X a2`pB+2 T`QiQivTBM; �++Q`/BM; iQ b2`@
pB+2 /2bB;M T`�+iBiBQM2`bX AM *QM72`2M+2 S`Q+22/BM;bc a2`p.2bX kyRyc 1t@
+?�M;BM; EMQrH2/;2c GBMFƺTBM;c ar2/2Mc R@j .2+2K#2` kyRy- MmK#2` yey-
T�;2b RĜRRX GBMFƺTBM; lMBp2`bBiv 1H2+i`QMB+ S`2bb- kyRkX

(Rd) Gm+v EBK#2HHX AMbB;?ib 7`QK b2`pB+2 /2bB;M T`�+iB+2X AM 3i? 1m`QT2�M
�+�/2Kv Q7 .2bB;M *QM72`2M+2- T�;2b k9NĜk8jX *Bi2b22`- kyyNX

(R3) J�B`B J�+BMiv`2- :H2MM S�``v- �M/ C�MMBb �M;2HBbX a2`pB+2 /2bB;M �M/ /2HBp@
2`vX aT`BM;2` a+B2M+2 � "mbBM2bb J2/B�- kyRRX

(RN) J�Mm2H .2G�M/�X �bb2K#H�;2 i?2Q`vX 1/BM#m`;? lMBp2`bBiv S`2bb- kyReX

(ky)

(kR) .�p2 1p�MbX aQ+B�H K2/B� K�`F2iBM;, �M ?Qm` � /�vX CQ?M qBH2v � aQMb-
kyRyX

(kk) �`QM .�`KQ/vX o�Hm2 +Q@+`2�iBQM �M/ M2r K�`F2iBM;- kyyNX l_G, ?iiTb,
ffiBK`2pB2rX+�f�`iB+H2fjykX
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