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"HQQK}2H/Ƕb o2/B+ *QM+Q`/�M+2 Bb � p�Hm�#H2 `2bQm`+2 7Q` mM/2`bi�M/BM; i?2 ?BbiQ`v Q7
o2/B+ HBi2`�im`2- #mi Bib bi`m+im`2- r?B+? Bb /2bB;M2/ 7Q` ?mK�M `2�/2`b- T`2p2Mib Bib
bi`�B;?i7Q`r�`/ �TTHB+�iBQM BM [m�MiBi�iBp2 bim/B2bX h?Bb T�T2` BMi`Q/m+2b � M2r p2`bBQM
Q7 i?2 o2/B+ *QM+Q`/�M+2 `2T`2b2MiBM; "HQQK}2H/Ƕb i2ti BM �M sJG bi`m+im`2 i?�i 7�+BH@
Bi�i2b i?2 T`Q;`�KK�iB+ �++2bb iQ i?Bb /�i�X q2 /2b+`B#2 i?2 bi2Tb M2+2bb�`v 7Q` +`2�iBM;
i?2 M2r `2T`2b2Mi�iBQM �M/ `2TQ`i �#Qmi i?2 QM;QBM; 2ti2MbBQM Q7 i?2 *QM+Q`/�M+2 rBi?
H�i2 o2/B+ K�i2`B�HX AM �//BiBQM- r2 T`2b2Mi 7Qm` +�b2 bim/B2b i?�i BHHmbi`�i2 ?Qr i?2 M2r
p2`bBQM Q7 i?2 o2/B+ *QM+Q`/�M+2 +�M #2 miBHBx2/ BM i2tim�H bim/B2bX

R AMi`Q/m+iBQM
h?2 o2/B+ +Q`Tmb Bb i?2K�iB+�HHv H�`;2Hv `2bi`B+i2/ iQ � bBM;H2 iQTB+- M�K2Hv i?2 o2/B+ b�+`B}+2XR
q?BH2 i?2 2�`Hv K2i`B+�H a�Ǝ?Bib +�M #2bi #2 mM/2`biQQ/ �b ?vKMb �++QKT�MvBM; p�`BQmb
b�+`B}+2b- i?2 H�i2` o2/B+ T`Qb2 2tTH�BMb i?2b2 b�+`B}+2b �M/ T`2b+`B#2b ?Qr i?2v b?QmH/ #2
T2`7Q`K2/X �M BKTQ`i�Mi i`�Bi Q7 i?2b2 2t2;2iB+�H i2tib Bb i?2 7`2[m2Mi +Bi�iBQM Q7 K�Mi`�b 7`QK
i?2 2�`HB2` K2i`B+�H i2tib, 6Q` � b�+`B}+2 iQ #2 bm++2bb7mH Bi Bb +`m+B�H iQ `2+Bi2 i?2 �TT`QT`B�i2
K�Mi`�b- r?B+? �HQM2 ;m�`�Mi22 i?�i i?2 b�+`B}+2 �+?B2p2b Bib Tm`TQb2 Ub22 2X;X ai��H URNNeV
�M/ S�iiQM UkyyeVVX �b � +QMb2[m2M+2- i?2 o2/B+ HBi2`�im`2 �#QmM/b BM K�Mi`�b [mQi2/ BM
7mHH- BM T�`ib �M/ rBi? /Bz2`2Mi /2;`22b Q7 p�`B�iBQMX AM �//BiBQM iQ i?2b2 +Bi�iBQMb- i?2 2�`Hv
K2i`B+�H a�Ǝ?Bib b?�`2 � H�`;2 MmK#2` Q7 K�Mi`�b �M/ T/�b i?�i Q++m` rBi? /Bz2`2Mi /2;`22b
Q7 p�`B�iBQM- � T?2MQK2MQM i?�i qBix2H URN3NV 2tTH�BMb rBi? � T`2@_B;p2/B+ `2b2`pQB` Q7 ǳ~Q�iBM;
K�Mi`�bǴX
h?2 BKTQ`i�M+2 Q7 K�Mi`� +Bi�iBQMb 7Q` `2+QMbi`m+iBM; i?2 ?BbiQ`v Q7 i?2 o2/B+ HBi2`�im`2

?�b #22M mM/2`biQQ/ 2�`Hv BM o2/B+ bim/B2b- �M/ BM RNye J�m`B+2 "HQQK}2H/ Tm#HBb?2/ i?2
o2/B+ *QM+Q`/�M+2 Uo*V- � bvbi2K�iB+ +QHH2+iBQM Q7 �HH K�Mi`� +Bi�iBQMb 7QmM/ BM i?2 i2tib
2/Bi2/ �i i?�i iBK2 U"HQQK}2H/- RNyeVX h?2 o* r�b `2@Tm#HBb?2/ BM /B;Bi�H 7Q`K #v J�`+Q
6`�M+2b+?BMB U6`�M+2b+?BMB �M/ "HQQK}2H/- kyydV- r?Q �HbQ 2ti2M/2/ i?2 BMp2MiQ`v Q7 K�Mi`�b
QM i?2 #�bBb Q7 b2p2`�H i2tib Tm#HBb?2/ BM i?2 K2�MiBK2X aBM+2 Bib }`bi Tm#HB+�iBQM- "HQQK}2H/Ƕb
*QM+Q`/�M+2 ?�b #22M mb2/ 2ti2MbBp2Hv BM b+?QH�`Hv `2b2�`+?- #mi QMHv- bQ iQ b�v- QM � KB+`Q@H2p2H,
q?BH2 MmK2`Qmb `2b2�`+? T�T2`b 7`QK i?2 }2H/b Q7 o2/B+ aim/B2b Q` GBM;mBbiB+b ?�p2 #�b2/ i?2B`
�`;mK2Mi�iBQM QM BM/BpB/m�H 2Mi`B2b Q7 i?2 o*- MQ T�T2` ?�b bQ 7�` bim/B2/ r?�i i?2b2 /�i� �b �
r?QH2 +�M i2HH mb �#Qmi i?2 ?BbiQ`v �M/ bi`m+im`2 Q7 i?2 o2/B+ +Q`TmbX �T�`i 7`QK i?2 7�+i i?�i
[m�MiBi�iBp2 K2i?Q/b bm+? �b M2irQ`F �M�HvbBb �M/ ;`�T? i?2Q`v i?�i +�M T`QpB/2 � ;HQ#�H pB2r
Q7 "HQQK}2H/Ƕb /�i� �`2 `�`2Hv �TTHB2/ BM i?Bb }2H/- i?2`2 Bb QM2 p2`v T`�+iB+�H `2�bQM 7Q` i?Bb
Q#pBQmb b?Q`i+QKBM;, AM Bib T`2b2Mi 7Q`K- i?2 o* Bb ?mK�M@- #mi MQi K�+?BM2@mM/2`bi�M/�#H2X
*QMbB/2`- �b �M 2t�KTH2- HBM2 R-ede Q7 i?2 2H2+i`QMB+ p2`bBQM Q7 i?2 o*,

�;M2 T`2?B T`�i?�KQ /2p�v�i¨K U�oȇX /2p�i¨M¨Kc JaXEaX /2p¨v�i¨KV O
�oȇX9XR9X8�c �oSXjXj3Xj�c oaXRdXeN�c haX9XeX8Xk�c 8X9XdXRc JaXkXRyXe�,

Rq2 mb2 i?2 �##`2pB�iBQMb ;Bp2M #v "HQQK}2H/ r?2M /Bb+mbbBM; 2t�KTH2b 7`QK i?2 o2/B+ *QM+Q`/�M+2- �M/
i?Qb2 ;Bp2M #v :`B{i?b UkyyN- 98j@98eV BM �HH Qi?2` +�b2bX *Bi�iBQMb 7`QK i?2 o* �`2 T`BMi2/ BM ivT27�+2X
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Rj3X9c EaXR3X9�c kRXNc ȇ"XNXkXjXk3X S, �;M2 T`2?B o�BiX3XRdc R8XNc
E�mȈXejXNc RjdXkdX

"HQQK}2H/ �/KBii2/Hv 7Q`K�ii2/ i?Bb 2Mi`v rBi? K�tBKmK #`2pBiv BM KBM/- #mi i?2 `2�/2` Kmbi
`2TH�+2 /2p�v�iK rBi? /2p�iMK 7Q` +QMbi`m+iBM; i?2 i2ti Q7 i?2 �oȏ- �M/ rBi? /2pv�iK 7Q`
+QMbi`m+iBM; i?�i Q7 i?2 Ja �M/ Ea- �b BM/B+�i2/ #v i?2 +QMi2Mi Q7 i?2 `QmM/ #`�+F2ib BMb2`i2/
BMiQ i?2 K�Mi`� i2tiX AM �//BiBQM- i?2 b2+QM/ K�Mi`� p�`B�Mi Q++m`b irB+2 BM i?2 EaX h?Bb Kmbi
#2 BM72``2/ 7`QK i?2 b2KB+QHQM@b2T�`�i2/ bi`BM; EaXR3X9�c kRXN- r?B+? Kmbi #2 `2bQHp2/ BMiQ
Ea R3X9� �M/ Ea kRXNX h?2 Q++m``2M+2b Q7 i?2 T`�iŨF� �;M2 T`2?B �`2 2M+Q/2/ �M�HQ;QmbHv
rBi?Qmi ;BpBM; 7mHH +Bi�iBQMbX
q?BH2 i?2b2 bi2Tb �`2 KQbiHv MQi T`Q#H2K�iB+ 7Q` � ?mK�M `2�/2` UrBi? bQK2 BKTQ`i�Mi

2t+2TiBQMb- QM r?B+? b22 a2+X kXRV- i?Bb 7Q`K�i Bb +H2�`Hv MQi bmBi2/ 7Q` �miQK�iB+ T`Q+2bbBM;-
r?B+? K�v 2tTH�BM r?v "HQQK}2H/Ƕb /�i� ?�p2 MQi #22M mb2/ 7Q` � M2irQ`F �M�HvbBb Q7 o2/B+
i2tib bQ 7�`X AM i?Bb T�T2`- r2 T`2b2Mi � M2r K�+?BM2@mM/2`bi�M/�#H2 p2`bBQM Q7 i?2 o* �M/ ;Bp2
bQK2 BMBiB�H TQBMi2`b �b iQ ?Qr i?2 i`�Mb7Q`K2/ /�i� +�M #2 mb2/ 7Q` bim/vBM; i?2 /2p2HQTK2Mi
Q7 i?2 o2/B+ +Q`TmbX
AM a2+X k- r2 /2b+`B#2 i?2 M2r biQ`�;2 HQ;B+ Q7 i?2 o* �M/ i?2 bi2Tb `2[mB`2/ 7Q` i`�Mb7Q`KBM;

i?2 +m``2Mi /B;Bi�H p2`bBQM BMiQ i?Bb M2r 7Q`K�i UkXR- kXkVX q2 `2TQ`i �#Qmi QM;QBM; rQ`F
BM 2tT�M/BM; i?2 +Qp2`�;2 Q7 i?2 o* rBi? i2tib 7`QK i?2 H�i2 o2/B+ T2`BQ/ UkXjV �M/ ;Bp2
�M Qp2`pB2r Q7 #�bB+ T`QT2`iB2b Q7 i?2 +Q@Q++m``2M+2 ;`�T? +QMbi`m+i2/ 7`QK i?2 /�i� UkX9VX
a2+iBQM j T`2b2Mib i?2 `2bmHib Q7 7Qm` +�b2 bim/B2b i?�i /2KQMbi`�i2 r?B+? `2b2�`+? [m2biBQMb
+�M #2 �//`2bb2/ r?2M mbBM; i?2 M2r 7Q`K Q7 i?2 o* �M/ ?Qr i?2 /�i� +�M #2 pBbm�HBx2/X
a2+iBQM 9 bmKK�`Bx2b i?2 T�T2`X Ĝ h?2 M2r p2`bBQM Q7 i?2 o* Bb �p�BH�#H2 7Q` /QrMHQ�/ �i
?iiTb,ff;Bi?m#X+QKfPHBp2`>2HHrB;fb�MbF`Bifi`22fK�bi2`fT�T2`bfkykjrb+X

k h`�Mb7Q`KBM; �M/ 2ti2M/BM; i?2 o2/B+ *QM+Q`/�M+2
�b i?2 2t�KTH2 QM T�;2 R ?�b b?QrM- T�`bBM; i?2 o* BM i?2 7Q`K Tm#HBb?2/ #v 6`�M+2b+?BMB
�M/ "HQQK}2H/ UkyydV `2[mB`2b BKTHB+Bi FMQrH2/;2 i?�i Bb MQi 2M+Q/2/ BM Bib bi`m+im`2X AM i?Bb
b2+iBQM- r2 /2b+`B#2 ?Qr bm+? BKTHB+Bi BM7Q`K�iBQM Bb i`�Mb7Q`K2/ BMiQ 2tTHB+Bi QM2 Ua2+X kXRVX
AM �//BiBQM- r2 BMi`Q/m+2 i?2 M2r /�i� bi`m+im`2 Ua2+X kXkV- `2TQ`i QM i?2 QM;QBM; 2ti2MbBQM
Q7 i?2 o* Ua2+X kXjV �M/ /2b+`B#2 #�bB+ T`QT2`iB2b Q7 i?2 +Q@Q++m``2M+2 ;`�T? Ua2+X kX9VX q2
mb2/ bi�M/�`/ bQ7ir�`2 �M/ b?Q`i Svi?QM b+`BTib 7Q` +�``vBM; Qmi i?2 bi2Tb /2b+`B#2/ BM i?Bb
b2+iBQMX �HH i`�Mb7Q`K�iBQMb /2b+`B#2/ BM i?2 7QHHQrBM; r2`2 +�``B2/ Qmi QM i?2 /�i� Tm#HBb?2/
2H2+i`QMB+�HHv #v 6`�M+2b+?BMB �M/ "HQQK}2H/ UkyydVX

kXR h`�Mb7Q`KBM; i?2 /�i�
1�+? 2Mi`v Q7 i?2 o* Qz2`b BM7Q`K�iBQM �#Qmi p�`BQmb 7�+2ib Q7 � K�Mi`�X h?Bb b2+iBQM /2b+`B#2b
i?2b2 7�+2ib �M/ i?2B` +QKTmi�iBQM�H T`Q+2bbBM;X Ĝ h?2 bi`QM; p�`B�#BHBiv Q7 o2/B+ K�Mi`�b Bb
r2HH FMQrM BM o2/B+ aim/B2b- �M/ "HQQK}2H/ ?BKb2H7 r�b Q7i2M b+2TiB+�H r?B+? 7Q`K Q7 � K�Mi`�
b?QmH/ #2 �++2Ti2/ �b Bib #�bB+ 7Q`K U"HQQK}2H/- RNye- tBp@tpVX AM i?2 M2r p2`bBQM- i?2 #�bB+
7Q`K Bb i?2 K�Mi`� i2ti Q7 "HQQK}2H/Ƕb 2Mi`v- 7`QK r?B+? �HH p�`B�Mi BM7Q`K�iBQM UBM `QmM/
#`�+F2ib- b22 #2HQrV ?�b #22M `2KQp2/X A7 � K�Mi`� Q++m`b BM KQ`2 i?�M QM2 i2ti- Bib #�bB+ 7Q`K
Bb i?2 QM2 7QmM/ BM i?2 QH/2bi i2ti �++Q`/BM; iQ "HQQK}2H/Ƕb i2KTQ`�H �``�M;2K2Mi Q7 i?2 o2/B+
HBi2`�im`2 U"HQQK}2H/- RNye- tpBVX h?Bb �``�M;2K2Mi Bb +2`i�BMHv +Q``2+i BM KQbi +�b2b- 2bTX BM
i?Qb2 BMpQHpBM; i?2 _o �M/ Qi?2` 2�`Hv a�Ǝ?Bib- #mi M22/b � +`BiB+�H `2pBbBQM ;Bp2M i?2 7mHH
;`�T? 2K2`;BM; 7`QK i?2 o*X q2 �`2 +m``2MiHv rQ`FBM; QM � K�i?2K�iB+�H 7Q`KmH�iBQM Q7 i?Bb
T`Q#H2KX
_2;�`/BM; i?2 +Bi�iBQMb Q7 � K�Mi`�- r2 7�+2 i?2 +?�HH2M;2 i?�i i?2 M�K2 Q7 i?2 i2ti Bb QMHv

;Bp2M QM+2 2p2M B7 � K�Mi`� Q++m`b KQ`2 i?�M QM2 iBK2 BM � i2ti Ub22 i?2 2t�KTH2 QM TX RVX
q2 bQHp2 i?Bb Bbbm2 #v `2T2�i2/Hv �TTHvBM; `2;mH�` 2tT`2bbBQMb iQ i?2 Q`B;BM�H p2`bBQM Q7 i?2 o*X
*Bi�iBQMb Q7 i?2 7Q`K ǵoaX3X9/c jjXe3/Ƕ �`2- 7Q` 2t�KTH2- `2bQHp2/ #v � `2;mH�` 2tT`2bbBQM Q7 i?2
7Q`K
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U(�y@N $X)YV$XU(y@N)Y$X(y@N)Y(�@x) Vc U(y@N)Y$X(y@N)Y(�@x) VU($Xc)V$#
rBi? `2TH�+2K2Mib

$R$kc $RX$j
h?Bb `2;mH�` 2tT`2bbBQM H2�p2b i?2 }`bi +Bi�iBQM ǵoaX3X9/Ƕ mM+?�M;2/- #mi ;2M2`�i2b ǵoaXjjXe3/Ƕ
7`QK i?2 T�`i �7i2` i?2 b2KB+QHQMX � 72r ?mM/`2/ +�b2b i?�i +QmH/ MQi #2 ?�M/H2/ mbBM; i?Bb
�TT`Q�+? UKQbiHv /m2 iQ BM+QMbBbi2M+B2b BM i?2 2M+Q/2/ /�i�V r2`2 `2bQHp2/ K�Mm�HHvX
JBMQ` p�`B�Mib Q7 K�Mi`�b i?�i /Q MQi +?�M;2 i?2 �HT?�#2iB+�H Q`/2` Q7 �M 2Mi`v �`2 +2`i�BMHv

i?2 KQbi T`Q#H2K�iB+ T�`i Q7 i?2 T`2pBQmb p2`bBQM Q7 i?2 o*X >�pBM; �++2bb iQ i?2 7mHH 7Q`K Q7
p�`B�Mib Bb- ?Qr2p2`- BKTQ`i�Mi 7Q` Q#i�BMBM; � +H2�`2` TB+im`2 Q7 i?2 ?BbiQ`v Q7 i?2 o2/B+ +Q`Tmb
#2+�mb2 i?2v i?`Qr HB;?i QM i?2 T`Q+2bb2b Q7 i2tim�H i`�MbKBbbBQMX �b b?QrM BM i?2 2t�KTH2 QM
TX R- bm+? p�`B�Mib �`2 2M+HQb2/ #2ir22M `QmM/ #`�+F2ib BM i?2 K�BM i2ti Q7 � K�Mi`�X *QMi`�`v
iQ r?�i "HQQK}2H/ +H�BKb U"HQQK}2H/- RNye- tBp@tpV- `2+QMbi`m+iBM; i?2 i2ti Q7 bm+? p�`B�Mib
+�M #2 +?�HH2M;BM; 2p2M 7Q` � ?mK�M `2�/2` rBi?Qmi FMQrH2/;2 Q7 o2/B+ a�MbF`BiX *QMbB/2`-
7Q` BMbi�M+2- HBM2 dy99k, p¨D�DB+ +� #?�p� UoaEX +�B/?BV ē- r?2`2 i?2 irQ bi`BM;b +� #?�p�
Kmbi #2 `2TH�+2/ rBi? QM2 b�M/?B2/ bi`BM; +�B/?B U�HbQ MQi2 i?�i i?2 p2`# +?�M;2/ 7`QK #?ɟ iQ
�bVc Q` HBM2 8d3yk, K¨ MQ �;M2^p� UJ:X pBV r?2`2 i?2 b�M/?B2/ T`2p2`# �p� Kmbi #2 `2TH�+2/
rBi? pB- `2bmHiBM; BM irQ bi`BM;b BMbi2�/ Q7 QM2 UK MQ �;M2 pB ĘVX q2 /BbiBM;mBb? i?2 7QHHQrBM;
+QMp2MiBQMb mb2/ BM i?2 o* UmTT2`+�b2 H2ii2`b �- " bi�M/ 7Q` i2ti M�K2bV,
Ç ĘU�X" tV, PM2 Q` KmHiBTH2 bi`BM;b iQ i?2 H27i Q7 i?2 `QmM/ #`�+F2i �`2 `2TH�+2/ rBi? bi`BM;UbV

t BM i2tib �- "X h?2 2M+Q/BM; /Q2b MQi BM/B+�i2 r?B+? bi`BM;b Kmbi #2 `2TH�+2/- i?2 bm`7�+2
7Q`Kb +�M p�`v bB;MB}+�MiHv- �M/ b�M/?B +�M +?�M;2 i?2 MmK#2` Q7 bi`BM;b BMpQHp2/X J�Mm�H
BMi2`p2MiBQM Bb `2[mB`2/ 7Q` `2bQHpBM; i?2b2 +�b2bX

Ç ĘU�X" !tV Q` ĘU�X" t!V, � bm{t Q` T`2}t Q7 � rQ`/ iQ i?2 H27i Q7 i?2 #`�+F2i Kmbi #2
`2TH�+2/ rBi? t BM i2tib �- "X h?2 b�K2 T`2+�miBQMb �b BM i?2 T`2+2/BM; +�b2 �TTHvX

Ç ĘU�X" �// tV, PM2 Q` KQ`2 bi`BM;b Kmbi #2 BMb2`i2/ BM TH�+2 Q7 i?2 #`�+F2iX
Ç ĘU�X"X QKBiUbV tV, ai`BM;UbV t Kmbi #2 /2H2i2/ iQ i?2 H27i Q7 i?2 `QmM/ #`�+F2iX LQi2 i?�i

i?Bb 2M+Q/BM; Bb MQi +QMbBbi2Mi- 2p2M BMbB/2 � bBM;H2 K�Mi`�, ē /2pQ /�BpvQ UQKBii2/ BM
�Tȇ- "�m/?ȇX- �Tȇ- >B`ȇV ē �Kmp�/ �Kmp�i Uȇ"X QKBib �Kmp�/ �Kmp�iV UHBM2 NNNVX

6mxxv bi`BM; K�i+?BM; �H;Q`Bi?Kb bm+? �b aKBi?@q�i2`K�M +QmH/ bQHp2 K�Mv- i?Qm;? MQi �HH
Q7 i?2b2 +�b2b- #2+�mb2 "HQQK}2H/Ƕb MQi�iBQM Bb MQi +QMbBbi2Mi �M/ i?2 b+QT2b Q7 bQK2 `QmM/
#`�+F2ib �`2 mM+H2�` 2p2M 7Q` � ?mK�M `2�/2`X AM Q`/2` iQ K�F2 i?2 `2bQm`+2 �b �++m`�i2 �b
TQbbB#H2- r2 i?2`27Q`2 /2+B/2/ iQ K�Mm�HHv T`Q+2bb � +bp }H2 +`2�i2/ BM i?2 7QHHQrBM; r�v,
Ç q2 2ti`�+i i?2 i2ti M�K2b 7`QK i?2 `QmM/ #`�+F2ib �M/ �// QM2 HBM2 7Q` 2�+? i2ti M�K2 iQ

i?2 +bp }H2X
Ç A7 i?2 `2TH�+2K2Mi t Bb � bBM;H2 bi`BM; �M/ B7 i?2 bi`BM; T`2+2/BM; i?2 #`�+F2i /Q2b MQi +QMi�BM

� pBb�`;�- r2 `2TH�+2 i?2 bi`BM; iQ i?2 H27i Q7 i?2 #`�+F2i rBi? t 7Q` �HH i2tib K2MiBQM2/ BM
i?2 #`�+F2iX h?2 `2bmHiBM; bi`BM; Bb r`Bii2M BMiQ i?2 `2bT2+iBp2 HBM2 Q7 i?2 +bp }H2X

Ç AM �HH Qi?2` +�b2b- i?2 +QMi2Mi Q7 i?2 `QmM/ #`�+F2i rBi?Qmi i?2 i2ti M�K2b Bb +QTB2/ p2`#�iBK
BM i?2 `2bT2+iBp2 HBM2 Q7 i?2 +bp }H2X

PM2 �mi?Q` Q7 i?Bb T�T2` K�Mm�HHv +Q``2+i2/ i?2 `2bmHiBM; +bp }H2- T�vBM; bT2+B�H �ii2MiBQM iQ
i?2 +Q``2+i `2bQHmiBQM Q7 i?2 p�`B�Mi BM7Q`K�iBQMX
�T�`i 7`QK i?2b2 KBMQ` p�`B�Mib- i?2 o* 72�im`2b +`Qbb@`272`2M+2b #2ir22M ǳp�`B�Mib BM@

pQHpBM; KQ`2 i?�M QM2 �HT?�#2iB+ 2Mi`vǴ- r?B+? �`2 BMi`Q/m+2/ mbBM; i?2 F2vrQ`/b ǵa22Ƕ �M/
ǵa22 mM/2`Ƕ Ub22 "HQQK}2H/ URNye- tpV 7Q` /2i�BHbVX 6BM/BM; i?2 i�`;2ib Q7 bm+? +`Qbb@`272`2M+2b
TQb2b bBKBH�` T`Q#H2Kb �b i?2 `2bQHmiBQM Q7 KBMQ` p�`B�Mib #2+�mb2 �+iBp2 FMQrH2/;2 Q7 o2/B+ Bb
�;�BM `2[mB`2/ BM K�Mv +�b2bX q2 ;2M2`�i2 �MQi?2` +bp }H2 i?�i +QMi�BMb bm+? +`Qbb@`272`2M+2b
�M/ K�Mm�HHv `2bQHp2 +�b2b BM r?B+? � mMB[m2 i�`;2i HBM2 +QmH/ MQi #2 /2i2`KBM2/ �miQK�i@
B+�HHvX q?BH2 i?2 Q`B;BM�H o* +QMi�BMb- 7Q` 2t�KTH2- i?2 2Mi`v �Ƈ?¨`B` �bB #�K#?¨`BŇ O
ȇȇXeXRkXkyX a22 �Ɨ;?¨`B`- K�FBM; Bi M2+2bb�`v i?�i i?2 `2�/2` HQQFb mT � K�Mi`� bi�`iBM;
rBi? i?2 rQ`/ �ƞ;?`B`- i?2 M2r sJG p2`bBQM K�Tb a22 �Ɨ;?¨`B` iQ i?2 +Q``2+i HBM2 �ƞ;?`B`
�bB #�K#?`BŌ UHBM2 kjy8VX
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h?2 o* �HbQ 72�im`2b T`�iŨF�b- BX2X �##`2pB�i2/ +Bi�iBQMb Q7 � K�Mi`� mb2/ T`272`�#Hv r?2M
�M �mi?Q` +Bi2b 7`QK � a�Ǝ?Bi Q7 ?Bb QrM b+?QQH U_2MQm- RN9d- ke@e3VX PM2 Q7 i?2 M2�`Hv 3-yyy
T`�iŨF�b BM i?2 o* Bb 7QmM/ BM HBM2 dN-Njd r?2`2 i?2 K�Mi`� b�Ǝ i2 T�vƎbB b�K m v�Mim pDŌ
U_o RXNRXR3�V Bb �##`2pB�i2/ �b b�Ǝ i2 T�vƎbB BM ȏƞF?ȏa RXR8X9X S`�iŨF�b �`2 BMi`Q/m+2/
rBi? S BM i?2 o* �M/ 7QHHQr2/ #v � HBbi Q7 i?2B` Q++m``2M+2b r?B+? Bb bi`m+im`2/ BM i?2 b�K2 r�v
�b i?�i Q7 bi�M/�`/ Q++m``2M+2b Ub22 �#Qp2VX �7i2` `2bQHpBM; +Bi�iBQM BM7Q`K�iBQM BM i?2 b�K2
r�v �b 7Q` i?2 #�bB+ 7Q`K- T`�iŨF�b �`2 2ti`�+i2/ �miQK�iB+�HHv mbBM; `2;mH�` 2tT`2bbBQMbX
h?2 U/B;Bi�H p2`bBQM Q7 i?2V o* +QMi�BMb 7m`i?2` TB2+2b Q7 BM7Q`K�iBQM bm+? �b +`Qbb@`272`2M+2b

BMi`Q/m+2/ #v ǵ*7XǶ UHQQb2 T�`�HH2HbV- p�`B�2 H2+iBQM2b �M/ Q++�bBQM�H TQBMi2`b BMiQ i?2 b2+QM/�`v
HBi2`�im`2X h?Bb bmTTH2K2Mi�`v BM7Q`K�iBQM- r?B+? Bb MQi +2Mi`�H 7Q` mM/2`bi�M/BM; i?2 bi`m+im`2
Q7 i?2 o2/B+ +Q`Tmb- ?�b MQi #22M BM+Hm/2/ BM i?2 T`2b2Mi mT/�i2/ p2`bBQM Q7 i?2 o*- #mi +QmH/
2�bBHv #2 BMi2;`�i2/ BM 7mim`2 `2H2�b2b Q7 i?2 `2bQm`+2X

kXk h?2 M2r biQ`�;2 7Q`K�i
h?2 i`�Mb7Q`K�iBQMb /2b+`B#2/ BM i?2 T`2+2/BM; b2+iBQM KQ/B7v i?2 Q`B;BM�H TH�BM i2ti }H2 Q7 i?2
o* U+Bi�iBQMbV Q` ;2M2`�i2 M2r }H2b Up�`B�MibVX q2 MQr M22/ iQ K2`;2 i?2b2 /�i� BMiQ � 7Q`K�i
i?�i Bb TH�i7Q`K BM/2T2M/2Mi �M/ 2�bBHv T`Q+2bb2/ #v � rB/2 `�M;2 Q7 T`Q;`�KKBM; H�M;m�;2bX
1�+? 2Mi`v BM i?2 o* +�M #2 i?Qm;?i Q7 �b � ?B2`�`+?B+�H bi`m+im`2 +QK#BMBM; ;HQ#�H BM7Q`K�iBQM
U2X;X i?2 Q`B;BM�H HBM2- i?2 i2ti Q7 i?2 K�Mi`�V rBi? � p�`vBM; MmK#2` Q7 Q++m``2M+2b BM i?2 o2/B+
+Q`Tmb- Q7 p�`B�Mib �M/ Q7 +`Qbb@`272`2M+2b iQ Qi?2` HBM2b Q7 i?2 o*X .m2 iQ i?Bb ?B2`�`+?B+�H
bi`m+im`2- sJG `2+QKK2M/b Bib2H7 �b biQ`�;2 7Q`K�i- #mi Qi?2` bi`m+im`2/ `2T`2b2Mi�iBQMb bm+?
�b CaPL rQmH/ #2 2[m�HHv 72�bB#H2X lbBM; bi�M/�`/ HB#`�`B2b Q7 TQTmH�` T`Q;`�KKBM; H�M;m�;2b-
i`�Mb7Q`KBM; i?2 sJG `2T`2b2Mi�iBQM BMiQ Qi?2` 7Q`K�ib TQb2b MQ /B{+mHiB2bX
h?2 7QHHQrBM; HBbi ;Bp2b �M Qp2`pB2r Q7 i?2 M2r bi`m+im`2 �M/ Bib 2H2K2Mib r?Qb2 M�K2b �`2

T`BMi2/ BM #QH/X AM/2Mi�iBQM BM/B+�i2b ?B2`�`+?v H2p2Hb BM i?2 `2bmHiBM; sJG }H2- /�i� ivT2b �`2
T`BMi2/ BM Bi�HB+b- �bi2`BbFb U V K�`F QTiBQM�H 2H2K2Mib- �M/ i?2 M�K2b Q7 sJG �ii`B#mi2b bi�`i
rBi? !,
Q`B;BM�H@i2ti (bi`BM;) h?2 Q`B;BM�H HBM2 �b ;Bp2M BM 6`�M+2b+?BMB �M/ "HQQK}2H/ UkyydV
MmK#2` (BMi2;2`) h?2 HBM2 MmK#2` BM i?2 i2ti }H2 Tm#HBb?2/ #v 6`�M+2b+?BMB �M/ "HQQK}2H/

UkyydV
K�Mi`� (bi`BM;) h?2 #�bB+ 7Q`K Q7 � K�Mi`� Ub22 TX k Q7 i?Bb T�T2`VX
+Bi�iBQMb (HBbi) h?2 HBbi Q7 +Bi�iBQMb- 2�+? Q7 r?B+? ?�b i?2 7QHHQrBM; /�i� K2K#2`b,

!ivT2 , ǵ/27�mHiǶ UBX2X B/2MiB+�H rBi? i?2 #�bB+ 7Q`KV- ǵp�`B�MiǶ- ǵT`�iBF�Ƕ
!bQm`+2 h?Bb �ii`B#mi2 /BbiBM;mBb?2b #2ir22M 2Mi`B2b 7QmM/ BM 6`�M+2b+?BMB �M/ "HQQK}2H/

UkyydV �M/ M2r Q++m``2M+2b �//2/ #v �mi?Q`b Q7 i?Bb T�T2`, ǵ6U`�M+2b+?BMBVǶ- ǵ>aǶ
U>2HHrB;- a2HHK2`VX

i2ti (bi`BM;) h?2 bQm`+2 i2ti i?�i +QMi�BMb i?2 +Bi�iBQM
+?�Ti2` (bi`BM;) q?2`2 i?2 K�Mi`� Bb 7QmM/ BM i?2 i2tiX 6Q` ǵ�ȏXkXReXRN�Ƕ- 7Q` 2t�KTH2-

i2ti Bb b2i iQ ǵ�ȏǶ �M/ +?�Ti2` iQ ǵkXReXRN�ǶX
 bi`BM; (bi`BM;) A7 i?2 Q++m``2M+2 Bb � p�`B�Mi Q` � T`�iŨF�- i?Bb K2K#2` ;Bp2b Bib 7mHH i2tiX

 b22 (HBbi) h?2 HBbi Q7 K�Mi`� p�`B�Mib i?�i +?�M;2 i?2 �HT?�#2iB+ Q`/2`X
i�`;2iLmK#2` (BMi2;2`) h?2 HBM2 MmK#2` Q7 i?2 +`Qbb@`272`2M+2/ 2Mi`vX
!ivT2 (bi`BM;) ǵ+?BH/Ƕ UBMi`Q/m+2/ rBi? ǵa22 mM/2`Ƕ BM "HQQK}2H/ URNyeV Q` i?2 b2+QM/ 2Mi`v

Q7 � #BM�`v +`Qbb@`272`2M+2V- ǵT�`2MiǶ

kXj 1ti2M/BM; i?2 o2/B+ *QM+Q`/�M+2
q2 �`2 2ti2M/BM; i?2 o* rBi? K�i2`B�H 7`QK H�i2 o2/B+ i2tibX q2 bi�`i2/ rBi? i?2 K�Mi`�b BM
i?2 "?`ȏa 7Q` r?B+? r2 T2`7Q`K2/ i?2 7QHHQrBM; bi2Tb,
Ç 6`QK � /B;Bi�H p2`bBQM Q7 "?`ȏa R@Rk i?�i 2M+HQb2b K�Mi`� +Bi�iBQMb BM TQBMi2/ #`�+F2ibk

r2 2ti`�+i2/ �HH bi`BM;b K�`F2/ �b K�Mi`�bX
kJ�Mv i?�MFb iQ 6`�M+QBb oQ2;2HB 7Q` T`QpB/BM; i?Bb i2tiX
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J�Mi`�b 3d-338
P++m``2M+2b kRk-Ny3
J�Mi`�b rBi? KQ`2 i?�M QM2 Q++m``2M+2 j3-eye
S`�iŨF�b Ry-dek
JBMQ` p�`B�Mib R8-jN3
*`Qbb@`272`2M+2b e-dR3

h�#H2 R, *QKTQbBiBQM Q7 i?2 o2/B+ *QM+Q`/�M+2

Ç q2 b2�`+?2/ i?2 bi`BM;b i?mb Q#i�BM2/ BM Qm` p2`bBQM Q7 i?2 o* mbBM; i?2 G2p2Mb?i2BM
�H;Q`Bi?K 7Q` bi`BM; +QKT�`BbQMX A7 i?2 K�Mi`� BM i?2 "?`ȏa Bb B/2MiB+�H rBi? i?2 #�bB+
7Q`K Q7 � K�Mi`� +QMi�BM2/ BM i?2 o*- Bib Q++m``2M+2 r�b �//2/ �miQK�iB+�HHv iQ i?2 o*X
�HH Qi?2` K�Mi`�b �M/ i?2B` +QMi2ti r2`2 r`Bii2M BM � +bp }H2X

Ç hrQ �mi?Q`b Q7 i?Bb T�T2` `2pBb2/ i?2 2Mi`B2b BM i?2 `2bmHiBM; +bp }H2- H�#2HHBM; 2�+? QM2
2Bi?2` �b � p�`B�Mi Q` � T`�iŨF� Q7 �M 2tBbiBM; K�Mi`�- Q` �//BM; � M2r K�Mi`� iQ i?2 o*X �b
BM i?2 +�b2 Q7 p�`B�Mi `2bQHmiBQM Ub22 �#Qp2V- i?Bb K�Mm�H �TT`Q�+? r�b +?Qb2M iQ +`2�i2 �
`2bQm`+2 �b �++m`�i2 �b TQbbB#H2- �M/ 2ti2MbBQMb mbBM; K�+?BM2 H2�`MBM; K2i?Q/b �`2 2�bBHv
+QM+2Bp�#H2X

AM i?2 b�K2 r�v r2 �//2/ i?2 +Bi�iBQMb 7QmM/ BM i?2 +QKTH2i2 "�m/?ȏa- r?B+? BM+`2�b2/ i?2
MmK#2` Q7 Q++m``2M+2b #v KQ`2 i?�M 9WX
AM Q`/2` iQ 7�+BHBi�i2 i?2 K�Mm�H `2pBbBQM- r2 /2bB;M2/ � H2�M mb2` BMi2`7�+2 #�b2/ QM S>S �M/

sS�i? i?�i +�M #2 mb2/ 7Q` [m2`vBM; �M/ 2ti2M/BM; i?2 sJG p2`bBQM Q7 i?2 o*X >2`2 i?2 mb2`
+�M b2�`+? 7Q` K�Mi`�b 2Bi?2` BM i?2B` #�bB+ 7Q`Kb- BM p�`B�Mib Q` BM #Qi?X h?2 `2i`B2p2/ K�Mi`�b
�`2 T`2b2Mi2/ �b � HBbi- 2�+? 2Mi`v #2BM; 7Q`K�ii2/ rBi? � ?vT2`HBMF 7Q` 2/BiBM; i?2 BM7Q`K�iBQM
�bbQ+B�i2/ rBi? BiX "v +HB+FBM; QM bm+? � HBMF � /B�HQ; rBM/Qr Bb QT2M2/ BM r?B+? i?2 ivT2 �M/
i2ti Q7 � K�Mi`� +�M #2 +?�M;2/ K�Mm�HHvX h?Bb BMi2`7�+2 +�M #2 2ti2M/2/ BM KmHiBTH2 r�vb-
2X;X #v BKTH2K2MiBM; 7mxxv bi`BM; b2�`+? Q` b2�`+?BM; 7Q` 7m`i?2` ivT2b Q7 BM7Q`K�iBQMX h?2
bQm`+2 Q7 i?Bb lA Bb Tm#HBb?2/ �HQM; rBi? i?2 sJG p2`bBQM Q7 i?2 o* bQ i?�i bm+? +?�M;2b +�M
#2 BKTH2K2Mi2/ #v BMi2`2bi2/ mb2`bX

kX9 S`QT2`iB2b Q7 i?2 o* �M/ Bib +Bi�iBQM ;`�T?
h�#H2 R ;Bp2b i?2 7`2[m2M+B2b Q7 bQK2 BKTQ`i�Mi 2H2K2Mib Q7 i?2 mT/�i2/ o*X h?2 K2`2 bBx2 Q7
�HKQbi 33-yyy 2Mi`B2b Bb BKT`2bbBp2- 2bT2+B�HHv r?2M r2 F22T BM KBM/ i?�i "HQQK}2H/ +QHH2+i2/
i?Bb K�i2`B�H rBi?Qmi i?2 ?2HT Q7 � +QKTmi2`- � 7�+i �HbQ 2KT?�bBx2/ #v C�KBbQM UkyRyVX >Qr2p2`-
QMHv jd-3dd 7`QK �KQM; i?2b2 2Mi`B2b Q++m` KQ`2 i?�M QM+2 BM i?2 2ti�Mi o2/B+ +�MQMX h?2
MmK#2` Q7 2Mi`B2b rQmH/ �HbQ #2 `2/m+2/ +QMbB/2`�#Hv B7 7mHH i2ti HBM2b rQmH/ #2 +QMbB/2`2/
BMbi2�/ Q7 T/�b- �b r�b /QM2 #v "HQQK}2H/X lT/�iBM; i?2 o* rBi? bm+? i2ti@HBM2 BM7Q`K�iBQM
b?QmH/ MQi #2 iQQ +?�HH2M;BM; #2+�mb2 Q++m``2M+2b Q7 T/�b �`2 i2`KBM�i2/ rBi? HQr2`+�b2 H2ii2`b
U2X;X RXjeXRd+VX
h?2 Q`/2` BM r?B+? "HQQK}2H/ `2+Q`/2/ i?2 Q++m``2M+2b Q7 � K�Mi`� `2~2+ib ?Qr ?2 mM/2`biQQ/

i?2 +?`QMQHQ;v Q7 i?2 o2/B+ +Q`Tmb- i?2 }`bi Q++m``2M+2 ;Bp2M mbm�HHv BM/B+�iBM; i?2 bQm`+2 Q7
i?2 K�Mi`� BM "HQQK}2H/Ƕb QTBMBQMX q?BH2 Bi Bb TQbbB#H2 iQ +`2�i2 � /B`2+i2/ ;`�T? #�b2/ QM
i?Bb �``�M;2K2Mi- i?2 �+im�H i`�MbKBbbBQM ?BbiQ`v Q7 BM/BpB/m�H K�Mi`�b Bb 7�` H2bb +2`i�BM i?�M
bm;;2bi2/ #v i?2b2 �``�M;2K2MibX 6Q` � bm#bi�MiB�H MmK#2` Q7 K�Mi`�b- "HQQK}2H/Ƕb Q`/2`BM;
Bb MQi?BM; KQ`2 i?�M �M 2/m+�i2/ ;m2bbXj hQ #2ii2` mM/2`bi�M/ i?2 bi`m+im`2 Q7 i?2 o*- r2
i?2`27Q`2 +QMbi`m+i �M mM/B`2+i2/ +Q@Q++m``2M+2 ;`�T?X AMbi2�/ Q7 /BpB/BM; i?2 i2tib BMiQ +BiBM;
�M/ +Bi2/ QM2b- �HH i2tib BM r?B+? � ;Bp2M K�Mi`� �TT2�`b �`2 BM/Bb+`BKBM�i2Hv +QMM2+i2/ iQ 2�+?
Qi?2` #v i?Bb +Q@Q++m``2M+2X G2i mb MQr ?�p2 � HQQF �i bQK2 #�bB+ T`QT2`iB2b Q7 i?2 `2bmHiBM;
mM/B`2+i2/ ;`�T?- bQK2 Q7 r?B+? �`2 2tT2+i2/- Qi?2`b T2`?�Tb H2bb bQX h?2 ;`�T? +QMbBbib Q7 RkR

ja22 2X;X HBM2 kk-je3 Q7 i?2 o* r?B+? `2+Q`/b � K�Mi`� i?�i Bb b?�`2/ #v i?`22 :Ȅ?vbɟi`�b
rBi? mM+H2�` +?`QMQHQ;B+�H `2H�iBQMb?BT, ɕ`D�Ƈ T`�D¨K �KǼi�Ƈ /š`;?�K ¨vmŇ U�:X �KǼi�Ƈ TBMp�K¨M�ŇV O
�:XkX9XR9+c S:XjXjXe+c J:XkX3Xe+XX
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h2ti R h2ti k q2B;?i
Ja Ea ey83
ha Ja 9N3e
oa Ja 93N3
ha Ea 9dd8
_o �oȏ 9ed3

U�V >B;?2bi 2/;2 r2B;?ib UBX2X
MmK#2`b Q7 K�Mi`�b b?�`2/ #v
irQ i2tibV BM i?2 mM/B`2+i2/ +Q@
Q++m``2M+2 ;`�T? #mBHi 7`QK i?2
M2r p2`bBQM Q7 i?2 o*

h2ti "2ir22MM2bb
�oȏ j38
_o jykXj
h� kj8XN
oa kRj
:.? R8jXN
:" RjNXj
J�?Ml Rj9X8
ȏp2il RRdX9
�Tȏ Ry3X8
Jȏ Ry3Xj

U#V >B;?2bi #2ir22MM2bb +2M@
i`�HBiv p�Hm2b

h�#H2 k, :`�T?@i?2Q`2iB+�H T`QT2`iB2b Q7 i?2 o* M2irQ`F

p2`iB+2b i?�i `2T`2b2Mi i?2 i2tib BM+Hm/2/ BM i?2 o* �M/ jkdy 2/;2b i?�i +�M `2T`2b2Mi �Mv Q7 i?2
TQbbB#H2 +QMM2+iBQMb /Bb+mbb2/ BM a2+X kXR U2t�+i +Bi�iBQM- p�`B�Mi- Q` T`�iŨF�VX h?2 r2B;?ib Q7 i?2
2/;2b BM i?Bb ;`�T?- BX2X i?2 MmK#2` Q7 +Q@Q++m``2M+2b HBMFBM; irQ ;Bp2M i2tib- p�`v bi`QM;HvX h?2
7Qm` ?B;?2bi p�Hm2b �`2 �bbB;M2/ iQ 2/;2b #2ir22M a�Ǝ?Bib Q7 i?2 "H�+F �M/ q?Bi2 u�Dm`p2/�-
i?2 }7i? iQ i?2 2/;2 HBMFBM; i?2 _o �M/ i?2 �oȏ Ub22 h�#H2 k�VX LQi�#Hv i?2 ȃ;p2/�@a�Ǝ?Bi
Bb QMHv T�`i Q7 i?2 }7i? T�B`- r?B+? b?Qrb i?�i Bi /Q2b MQi ?�p2 i?2 b�K2 T`BpBH2;2/ TQbBiBQM
BM �M mM/B`2+i2/ ;`�T? �b Bi rQmH/ BM � /B`2+i2/ QM2X h?2 2/;2 r2B;?i /Bbi`B#miBQM Bb ?2�pBHv
H27i@bF2r2/- bQ i?�i i?2`2 Bb � p2`v ?B;? MmK#2` Q7 HQr@r2B;?i 2/;2b U�b K�Mv �b k38e rBi? �
r2B;?i I RyyVX h?Bb 7�+i Bb H�`;2Hv /m2 iQ i?2 bK�HH bBx2 Q7 K�Mv Q7 i?2 i2tib BMpQHp2/- 2X;X KQbi
lT�MBț�/bX AM Q`/2` iQ M2p2`i?2H2bb b�p2 i?2 BM7Q`K�iBQM +QMi�BM2/ BM i?2b2 r2B;?i �ii`B#miBQMb-
r?B+? i2M/b iQ #2 K�`;BM�HBx2/ #v i?2 ?B;?2bi 72r T2`+2Mi- r2 2KTHQv i?2 M�im`�H HQ;�`Bi?K Q7
i?2 r2B;?i p�Hm2b 7Q` i�bFb bm+? �b +QKKmMBiv /2i2+iBQMX AM i?Bb r�v- i?2 bF2r Bb bm{+B2MiHv
KBMBKBx2/- bQ �b iQ �HHQr }M2` bi`m+im`2b iQ 2K2`;2X
h?2 KQbi #�bB+ T`QT2`iv Q7 i?2 p2`iB+2b Bb i?2B` /2;`22- BX2X- i?2 MmK#2` Q7 2/;2b i?2v TQbb2bbX

"2+�mb2 i?2 o* ;`�T? Bb mM/B`2+i2/- �KQM; i?2 i2M p2`iB+2b rBi? i?2 ?B;?2bi /2;`22b U#2ir22M
Ryy (_o �M/ oa) �M/ N9 (�oȏ)V i?2`2 �`2 #Qi? i2tib i?�i �`2 T`2/QKBM�MiHv- Q` 2p2M 2t+HmbBp2Hvě
�b Bb i?2 +�b2 Q7 i?2 _oě+Bi2/- �M/ bm+?- ivTB+�HHv HQM; �M/ vQmM;2` QM2b- i?�i +QMi�BM K�Mv
+Bi�iBQMb i�F2M 7`QK Qi?2` i2tibX hQ i?2 }`bi +�i2;Q`v #2HQM; _o- oa- Ja- ha- Ea- �M/ �oȏ- iQ
i?2 H�ii2` QM2 �Tȏa- Jȏa- ȏ"- �M/ "�m/?ȏaX � KQ`2 bQT?BbiB+�i2/ K2�bm`2 Q7 i?2 BKTQ`i�M+2 Q7
� p2`i2t Bb Q#i�BM2/ #v �TTHvBM; i?2 S�;2_�MF �H;Q`Bi?K U"`BM �M/ S�;2- RNN3V- r?B+? +QMbB/2`b
i?2 /2;`22 Q7 � ;Bp2M p2`i2t �b r2HH �b i?Qb2 Q7 Bib M2B;?#Q`b- bQ i?�i Bi KQ`2 �/2[m�i2Hv b?Qrb
i?2 `2�H BM~m2M+2 Q7 � p2`i2t BM � ;`�T?X �Hi?Qm;? � ?B;? /2;`22 /Q2b MQi M2+2bb�`BHv +Q``2bTQM/
iQ � ?B;? S�;2_�MF +QmMi- BM Qm` +�b2 i?2 iQT i2M i2tib �++Q`/BM; iQ #Qi? K2�bm`2b �`2 BM 7�+i
�HKQbi B/2MiB+�HX LQi�#Hv i?2 �oȏ i�F2b b2+QM/ TH�+2 Dmbi �7i2` i?2 _o �++Q`/BM; iQ S�;2_�MF-
r?2`2�b BM i?2 /2;`22 `�MFBM; Bi +QK2b QMHv �i TQbBiBQM MQX N- r?B+? +�M #2 �ii`B#mi2/ iQ i?2
H�`;2 MmK#2` Q7 K�Mi`�b HBMFBM; Bi iQ i?2 }`bi@TH�+2/ _oX
�MQi?2` BMi2`2biBM; K2�bm`2 Q7 +2Mi`�HBiv Bb i?2 bQ@+�HH2/ #2ir22MM2bb U6`22K�M- RNddV- 7Q`

r?B+? i?2 MmK#2` Q7 2/;2b Q7 � p2`i2t Bb MQi /2+BbBp2X AMbi2�/- #2ir22MM2bb 7�pQ`b p2`iB+2b i?�i HB2
QM i?2 b?Q`i2bi T�i? #2ir22M K�Mv Qi?2` p2`iB+2b- i?�i Bb- BM 7mM+iBQM�H i2`Kb- p2`iB+2b i?�i �+i
�b � FBM/ Q7 #`B/;2 #2ir22M /Bz2`2Mi +QKKmMBiB2b BM � M2irQ`FX h?2 i2tib rBi? i?2 i2M ?B;?2bi
#2ir22MM2bb +2Mi`�HBiv p�Hm2b BM i?2 mMr2B;?i2/ ;`�T? �`2 ;Bp2M BM h�#H2 k#X >2`2- i?2 irQ
QH/2bi i2tib Q7 i?2 o2/B+ +Q`Tmb- i?2 a�Ǝ?Bib Q7 i?2 _o �M/ �o- Q++mTv i?2 iQT irQ TQbBiBQMbX
am+? � `2bmHi +QmH/ #2 2tT2+i2/ #2+�mb2 _o �M/ �oȏ �`2 +Bi2/ #v MmK2`Qmb Qi?2` i2tib 7`QK
/Bz2`2Mi i`�/BiBQMb �M/ i?2`2#v +QMbiBimi2 � HBMF #2ir22M i?2KX JQ`2 `2K�`F�#H2 Bb i?2 [mBi2
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?B;? #2ir22MM2bb p�Hm2 Q7 � p2`v H�i2 U�M/ `�i?2` b?Q`iV i2ti HBF2 i?2 ȏp2iȐp�i�`�@lT�MBț�/X9
Ai +�M #2 2tTH�BM2/ #v i?2 bvM+`2iB+ +?�`�+i2` Q7 i?Bb lT�MBț�/- r?B+? #2+QK2b �TT�`2Mi BM i?2
rB/2 `�M;2 Q7 bQm`+2b QM r?B+? Bi /`�rbX

j _2b2�`+? T`Q#H2Kb �M/ �TTHB+�iBQMb
jXR S`�iŨF�b
AM Q`/2` iQ +QMp2v �M B/2� Q7 r?B+? [m2biBQMb +�M #2 �//`2bb2/ rBi? i?2 M2r 7Q`K�i Q7 i?2 o*-
H2i mb �bb2bb � ?vTQi?2bBb �#Qmi i?2 mb�;2 Q7 K�Mi`�b BM o2/B+ i2tib i?�i r�b #`Qm;?i 7Q`r�`/
#v :QM/� URNdd- 8y8@8yeVX :QM/� +H�BKb i?�i vQmM;2` aɟi`� i2tib T`272`�#Hv +Bi2 K�Mi`�b �b
T`�iŨF�b- �Hi?Qm;? 2t+2TiBQMb iQ i?Bb `mH2 �`2 rB/2Hv 7QmM/ BM o2/B+ HBi2`�im`2X am+? � +H�BK
+�M #2 i2bi2/ #v K�FBM; mb2 Q7 i?2 M2r bi`m+im`2 Q7 i?2 o*X q2 2ti`�+i K�Mi`� +Bi�iBQMb 7QmM/
BM �HH ȏ`�mi�bɟi`� i2tib +QMi�BM2/ BM i?2 o* �M/ `2+Q`/ B7 2�+? K�Mi`� Bb +Bi2/ BM 7mHH Q` �b �
T`�iŨF�X8 q2 Q`/2` i?2 `2bmHiBM; HBbi Q7 i2tib #v BM+`2�bBM; T`�iŨF� `�iBQb- BX2X #v i?2 T`QTQ`iBQM

#T`�iŨF�
#7mHH+#T`�iŨF� T2` i2tiX L2ti- r2 T2`7Q`K T�B`rBb2 :@i2bib U�;`2biB- kyydV i?�i +QKT�`2 i?2
+QmMib Q7 7mHH �M/ T`�iŨF� +Bi�iBQMb BM i2tib i �M/ j : j > iX A7 bm+? � i2bi ;2ib bB;MB}+�Mi �i
� H2p2H Q7 yXyR URWV- r2 +QMbB/2` i?2 T`�iŨF� `�iBQ Q7 i �b bB;MB}+�MiHv HQr2` i?�M i?�i Q7 j
�M/ /2`Bp2 � T�B`rBb2 Q`/2`BM; i < j 7`QK i?2 i2bi `2bmHiX h?2b2 T�`iB�H Q`/2`BM;b �`2 mb2/ iQ
+QMbi`m+i � /B`2+i2/ �+v+HB+ ;`�T? U.�:V r?Qb2 �+v+HB+Biv `2bmHib 7`QK i?2 7�+i i?�i i?2 i2tib
r2`2 BMBiB�HHv Q`/2`2/ #v BM+`2�bBM; T`�iŨF� `�iBQb �M/ 7`QK j > iX � iQTQHQ;B+�H Q`/2`BM; Q7
i?2 MQ/2b Q7 i?Bb .�: T`Q/m+2b i?2 7QHHQrBM; �``�M;2K2Mi Q7 ȏ`�mi�bɟi`�b r?2`2 � +QHQ`2/ #Qt
�`QmM/ KmHiBTH2 i2tib BM/B+�i2b i?�i i?2 :@i2bi /B/ MQi #2+QK2 bB;MB}+�Mi �M/ i?�i i?2`27Q`2 MQ
T�`iB�H Q`/2`BM; +QmH/ #2 BM/m+2/ 7Q` i?2 `2bT2+iBp2 ;`QmT,

"?`ȏ I "�m/?ȏ >B`ȏ �Tȏ I Jȏ I �ȏ I o�Bi ȏȏ Gȏ Eȏ
h?Bb �``�M;2K2Mi �;`22b BM T�`ib rBi? i?2 i2KTQ`�H Q`/2` +QMbB/2`2/ T`Q#�#H2 #v :QM/� URNdd-
93k@93jV- r?Q +H�BKb i?�i "�m/?ȏa I "?`ȏa I ¬Tȏa I >B`ȏa- i?�i Eivȏa �M/ ¬Ȑpȏa �`2
MQi �KQM; i?2 QH/2bi i2tib- �M/ i?�i i?2 ȏƞF?ȏa Bb 7`QK �#Qmi i?2 b�K2 iBK2 �b i?2 ¬ȐpȏaX
h?2 ;`�T?@#�b2/ 2p�Hm�iBQM Q7 T`�iŨF� +Bi�iBQMb i?mb T`QpB/2b �MQi?2` TB2+2 Q7 2pB/2M+2 i?�i
?2HTb iQ mM/2`bi�M/ i?2 ?BbiQ`v Q7 i?2 H�i2 o2/B+ HBi2`�im`2X

jXk h?2 _�M/QK E�pB KQ/2H
AM i?2 b2+QM/ +�b2 bim/v r2 i?`Qr � HQQF QM r?�i i?2 ;`�T? bi`m+im`2 Q7 i?2 o* +�M i2HH mb
�#Qmi i?2 `2H�iBQMb?BT #2ir22M i?2 2�`Hv a�Ǝ?Bi i2tibX qBix2H URN3N- Ȝ9XjXk@jV #`Qm;?i mT
i?2 B/2� i?�i i?2 a�Ǝ?Bib /`2r i?2B` i2tib 7`QK � `2TQbBiQ`v Q7 ǳ~Q�iBM; K�Mi`�bǴX AM �M
�/KBii2/Hv Qp2`@bBKTHBbiB+ b2iiBM;- bm+? � T`Q+2bb +�M #2 �TT`QtBK�i2/ mbBM; � T`Q#�#BHBbiB+ m`M
KQ/2H rBi?Qmi `2TH�+2K2MiX q2 i?BMF Q7 i?2 r?QH2 o* �b QM2 ?m;2 m`M +QMi�BMBM; N = 87, 885
K�Mi`�b Ub22 h�#X RV 7`QK r?B+? QM2 E�pB `�M/QKHv /`�rb K�Mi`�b 7Q` +QKTQbBM; ?Bb i2ti
Ace Dmbi iQ `2T2�i- i?Bb Bb �M Qp2`@bBKTHB}+�iBQMX �7i2` i?Bb E�pB ?�b /`�rM ?Bb |A| K�Mi`�b-
�HH K�Mi`�b �`2 TH�+2/ #�+F BM i?2 m`M- �M/ i?2 b2+QM/ E�pB /`�rb |B| K�Mi`�b 7Q` ?Bb i2ti
BX h?2 T`Q#�#BHBiv i?�i irQ b2ib A,B /`�rM BM i?Bb r�v ?�p2 k 2H2K2Mib BM +QKKQM 7QHHQrb �
?vT2`;2QK2i`B+ /Bbi`B#miBQM i?�i +�M #2 /2`Bp2/ 7`QK i?2 o2MM /B�;`�K BM 6B;X R�,

p(A,B, k,N) =

(|A|
k

)
·
(N−|A|
|B|−k

)

(N
|B|

) URV

h?2 T`Q#�#BHBiv Q7 /`�rBM; i2ti B BM Bib i`�MbKBii2/ 7Q`K Bb i?2 BMp2`b2 Q7 i?2 #BMQKB�H +Q2{+B2Mi(N
|B|

)
X h�FBM; i?2 +QKTQbBiBQM Q7 A �b ;Bp2M- i?2`2 �`2

(|A|
k

)
r�vb iQ +?QQb2 � bm#b2i Q7 k K�Mi`�b

7`QK Bib |A| K�Mi`�bX h?2 b2+QM/ i2`K BM i?2 MmK2`�iQ` Q7 2[X R ;Bp2b i?2 MmK#2` Q7 +?QB+2b
9h?2 2[m�HHv H�i2 J�?M`v�Ơ�@lT�MBț�/ Bb � bT2+B�H +�b2 �b Bi H�`;2Hv Bb B/2MiB+�H rBi? h¬ RyX
8LQi2 i?�i p�`B�Mib �`2 +QmMi2/ �b 7mHH +Bi�iBQMb �M/ i?�i r2 QMHv +QMbB/2` +Bi�iBQMb 7`QK i2tib Q7 i?2 b�K2

b+?QQHX
eh?2 i2`K K�Mi`� Bb mb2/ bQK2?Qr bHQTTBHv ?2`2 �b KQbi 2Mi`B2b Q7 i?2 o* �`2 �+im�HHv T/�bX
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h2ti A h2ti Bk = A ∩B

N

U�V o2MM /B�;`�K 7Q` i?2 _�M/QK E�pB KQ/2H U#V _2bmHib Q7 i?2 _�M/QK E�pB KQ/2H 7Q` i?2
a�Ǝ?BibX :`22M, `B;?i i�BHc `2/, H27i i�BHX h?2
/Bbi�M+2 #2ir22M � T�B` Q7 i2tib Bb �TT`QtBK�i2Hv
T`QTQ`iBQM�H iQ 1− p(x ≥ k)X

6B;m`2 R, h?2 _�M/QK E�pB KQ/2H, o2MM /B�;`�K �M/ `2bmHib 7Q` i?2 a�Ǝ?Bib

i?2 b2+QM/ E�pB ?�b �7i2` i?2 }`bi QM2 ?�b +?Qb2M ?Bb |A| K�Mi`�b, E�pB MmK#2` irQ +�M +?QQb2
7`QK �KQM; N − |A| K�Mi`�b- �M/ ?2 +?QQb2b QMHv |B|−k K�Mi`�b- #2+�mb2 i?2 BMi2`b2+iBQM k Bb
�H`2�/v +QMi�BM2/ BM i2ti AX h?2 /Bbi`B#miBQM BM 2[X R ?�b QM2 7`22 T�`�K2i2`- r?B+? Bb i?2 bBx2
Q7 i?2 BMi2`b2+iBQM kX hQ Q#i�BM � T`QT2` T`Q#�#BHBiv /Bbi`B#miBQM r2 7Q`K i?2 bmK Q7 2[X R 7Q`
�HH bBx2b Q7 BMi2`b2+iBQMb 0 ≤ x ≤ min(|A|, |B|) Ui?2 BMi2`b2+iBQM k +�M K�tBK�HHv ?�p2 i?2 bBx2
Q7 i?2 b?Q`i2` Q7 i?2 irQ i2tibV �M/ /BpB/2 2[X R #v i?Bb bmKX h?2 T`Q#�#BHBiv Q7 Q#i�BMBM; �M
BMi2`b2+iBQM 2[m�H iQ Q` H�`;2` i?�M k Bb p(x ≥ k) =

∑min(|A|,|B|)
x=k p(A,B, x,N)X A7 i?Bb T`Q#�#BHBiv

Bb H2bb i?�M yXyyR-d r2 �bbmK2 i?�i i?2 BMpQHp2/ i2tib A,B b?�`2 K�Mv KQ`2 K�Mi`�b i?�M +QmH/
#2 2tT2+i2/ mM/2` i?2 _�M/QK E�pB KQ/2H �M/ i?�i i?2v �`2 i?2`27Q`2 +HQb2Hv `2H�i2/ iQ 2�+?
Qi?2`X AMp2`b2Hv- B7 p(x < k) =

∑k−1
x=0 p(A,B, x,N) Bb H2bb i?�M yXyyR- r2 �bbmK2 i?�i i2tib A,B

b?�`2 Km+? H2bb K�Mi`�b i?�M +QmH/ #2 2tT2+i2/ mM/2` i?2 ?vT2`;2QK2i`B+ KQ/2HX
6B;m`2 R# pBbm�HBx2b i?2 `2bmHiBM; T`Q#�#BHBiB2b 7Q` i?2 2�`Hv a�Ǝ?Bi i2tib- BM/B+�iBM; i?2

`B;?i i�BHb #v ;`22M HBM2b UbBx2 k Bb H�`;2` i?�M 2tT2+i2/V �M/ i?2 H27i i�BHb #v `2/ QM2bX h?2
KQbi Q#pBQmb 72�im`2 Q7 i?Bb };m`2 Bb i?2 +HQb2 +QMM2+iBQM #2ir22M i?2 i2tib Q7 i?2 u�Dm`p2/B+
b+?QQHb i?2 i2tib Q7 r?B+? b?�`2 Km+? KQ`2 K�i2`B�H i?�M 2tT2+i2/ mM/2` i?2 _�M/QK E�pB
KQ/2HX am+? � `2bmHi Bb MQi bm`T`BbBM; ;Bp2M i?2 +HQb2 +QMM2+iBQMb #2ir22M i?2b2 i2tib BM i2`Kb
Q7 i?2B` BMi2`M�H bi`m+im`2- +QMi2Mi �M/ `Bim�H �TTHB+�iBQMX h?2 ao Bb HQQb2Hv +QMM2+i2/ iQ i?Bb
+Hmbi2` �M/ 7Q`Kb i?2 QMHv bi`QM; +QMM2+iBQM rBi? i?2 _o Ĝ �;�BM- i?Bb `2bmHi Bb MQi bm`T`BbBM;
r?2M QM2 +QMbB/2`b i?2 M�im`2 �M/ b+?QQH �bbQ+B�iBQM Q7 i?2b2 irQ i2tibX h?2 irQ `2+2MbBQMb Q7
i?2 �o �`2 bi`QM;Hv �bbQ+B�i2/ rBi? 2�+? Qi?2`- #mi /Q MQi b?�`2 bi`QM; +QMM2+iBQMb rBi? �Mv
Q7 i?2 Qi?2` a�Ǝ?BibX h?Bb bT2+B�H TQbBiBQM `2~2+ib i?2 bi�imb Q7 i?2 �o BM +QKT�`BbQM iQ i?2
i?`22 Qi?2` o2/B+ b+?QQHb UQM r?B+? b22 2X;X :QM/� URNd8- ked@kdyVVX AM Qm` QTBMBQM- 6B;X R#
i?mb ?B;?HB;?ib i?2 7�+i i?�i i?2 o2/B+ b+?QQHb b2T�`�i2/ 2�`Hv BM i?2 ?BbiQ`v Q7 o2/B+ HBi2`�im`2
�M/ i?�i i?2 �i?�`p�p2/� a�Ǝ?Bib Q++mTv � bT2+B�H TQbBiBQM BM i?2 2�`Hv ?BbiQ`v Q7 i?2 o2/B+
+Q`Tmb �Hi?Qm;? i?2v b?�`2 � bm#bi�MiB�H �KQmMi Q7 K�Mi`�b rBi? Qi?2` 2�`Hv i2tibX

dq2 +?QQb2 � p2`v bK�HH i?`2b?QH/ Q7 yXRW iQ Q#i�BM +QMb2`p�iBp2 `2bmHibX
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jXj *Bi�iBQMb 7`QK i?2 _o
*Bi�iBQMb Q7 _oB+ K�Mi`�b Q++m` i?`Qm;?Qmi i?2 o2/B+ HBi2`�im`2- �M/ i?2 BKTQ`i�M+2 Q7 i?2 _o
�b � bQm`+2 Q7 K�Mi`�b ?�b #22M 2KT?�bBx2/ `2T2�i2/Hv BM T`2pBQmb `2b2�`+?c b22 2X;X :QM/�
URNd8- je3@jdyV QM i?2 mb2 Q7 _oB+ K�Mi`�b BM i?2 "`?K�Ơ�bX Ai Bb FMQrM i?�i /Bz2`2Mi b+?QQHb
+Bi2 7`QK /Bz2`2Mi T�`ib Q7 i?2 _o �b- 7Q` BMbi�M+2- i?2 aK�p2/� T`272`�#Hv mb2b K�i2`B�H 7`QK
i?2 aQK� ?vKMb BM _o N Ub22 i?2 H�`;2 `2+i�M;H2 BM i?2 }`bi `Qr Q7 6B;X k�VX am+? b+?QQH@
bT2+B}+ T`272`2M+2b BMi2`�+i rBi? i2ti@bT2+B}+ QM2b r?B+? K�v �`Bb2 7`QK i?2 iQTB+ Q7 � i2ti Q`
i?2 T`272`2M+2b Q7 Bib �mi?Q`UbVX :Bp2M i?�i � bBM;H2 i2ti K�v +Bi2 ?mM/`2/b Q` 2p2M i?Qmb�M/b Q7
_oB+ K�Mi`�b- /BbiBM;mBb?BM; #2ir22M i2ti@ �M/ b+?QQH@bT2+B}+ T`272`2M+2b Bb i2/BQmb �M/ iBK2
+QMbmKBM; r?2M /QM2 BM � i`�/BiBQM�H T?BHQHQ;B+�H r�vX q2 i?2`27Q`2 T`QTQb2 � H�i2Mi p�`B�#H2
�/KBtim`2 KQ/2H i?�i /Bb2Mi�M;H2b i2ti@ �M/ b+?QQH@bT2+B}+ +QMi`B#miBQMb iQ i?2 ey-ed8 +Bi�iBQMb
Q7 _oB+ T�bb�;2b 7QmM/ BM i?2 o*X3
h?2 /2bB;M Q7 i?Bb KQ/2H Bb BMbTB`2/ #v G�i2Mi .B`B+?H2i �HHQ+�iBQM U"H2B 2i �HX- kyyjVX Ai

+QMbB/2`b 2�+? +Bi�iBQM 7`QK QM2 Q7 i?2 i2M #QQFb Q7 i?2 _o �b �M �iQKB+ 72�im`2 r?Qb2 T`2b2M+2 Bb
/m2 2Bi?2` iQ +Bi�iBQM ?�#Bib Q7 i?2 b+?QQH Q7 � i2ti Q` iQ bT2+B�H T`272`2M+2b Q7 i?2 i2ti Bib2H7X JQ`2
7Q`K�HHv- i?2`2 �`2 N K�Mi`� +Bi�iBQMb mi 7`QK i?2 i2M #QQFb Q7 i?2 _o- mi ∈ {1, 2, . . . , 10}X 6Q`
2�+? Q#b2`p2/ /�i� TQBMi mi r2 ?�p2 i?2 +BiBM; i2ti ti ∈ T �M/ Bib b+?QQH si ∈ {_o,uo, ao,�o}X
1�+? i2ti t Bb �bbQ+B�i2/ rBi? � i2ti@bT2+B}+ "2`MQmHHB /Bbi`B#miBQM "2`M(µt)X h?2 H�i2Mi p�`B�#H2
zi Bb /`�rM 7`QK i?2 i2ti@bT2+B}+ "2`MQmHHB /Bbi`B#miBQM "2`M(µti)X A7 zi = 1- i?2 Q#b2`p2/ _oB+
#QQF Bb /`�rM 7`QK � i2ti@bT2+B}+ KmHiBMQKB�H /Bbi`B#miBQM *�i(Θti)- Θt ∈ R10c B7 zi = 0- i?2
_oB+ #QQF Bb /`�rM 7`QK � b+?QQH@bT2+B}+ KmHiBMQKB�H rBi? T�`�K2i2`b Φsi ∈ R10X lbBM; � #2i�
T`BQ` rBi? mMB7Q`K ?vT2`T�`�K2i2`b α 7Q` i?2 "2`MQmHHB /Bbi`B#miBQMb �M/ .B`B+?H2i T`BQ`b rBi?
~�i ?vT2`T�`�K2i2`b β 7Q` i?2 i2ti@ �M/ b+?QQH@bT2+B}+ KmHiBMQKB�Hb- r2 Q#i�BM i?2 7QHHQrBM;
DQBMi /Bbi`B#miBQM Q7 i?Bb KQ/2H,

p(m, z,µ,Θ,Φ|t, s,α,β) =
∏

t∈T
"2i�(µt|α) ·

∏

t∈T
.B`(Θt|β) ·

∏

s∈S
.B`(Φs|β)·

n∏

i

[
"2`M(zi|µti) · (zi · *�i(mi|Θti) + (1− zi)*�i(mi|Φsi))

]
UkV

qBi? I[.] /2MQiBM; i?2 .B`�+ /2Hi� 7mM+iBQM- H2i at1 =
∑N

j I[tj = t, zj = 1] UMmK#2` Q7 +�b2b BM
r?B+? � +Bi�iBQM BM i2ti ti Bb H�#2HH2/ �b i2ti@bT2+B}+V- at0 =

∑N
j I[tj = t]− at1- btm =

∑N
j I[ti =

t, zi = 1,mi = m] UMmK#2` Q7 +�b2b BM r?B+? � +Bi�iBQM Q7 i?2 _oB+ #QQF mi Bb H�#2HH2/ �b
i2ti@bT2+B}+ BM i2ti tiV- ctm =

∑N
j I[ti = t, zi = 0,mi = m]- �M/ a−i

t1 /2MQi2 i?2 p�Hm2 Q7 at1
2t+Hm/BM; i?2 +m``2Mi /�i� TQBMi iX lbBM; i?Bb MQi�iBQM- r2 +�M /2`Bp2 i?2 7QHHQrBM; +QHH�Tb2/
:B##b b�KTH2`,

p(zi = k|z−i,m−i, t−i, s−i,α,β) ∝






(a−i
t1 + α) ·

b−i
timi

+β
∑10

u b−i
tiu

+β
B7 zi = 1

(a−i
t0 + α) ·

c−i
timi

+β
∑10

u c−i
tiu

+β
B7 zi = 0

UjV

h?2 b�KTH2` 7`QK 1[X j Bb `mM 7Q` jy-yyy 2TQ+?bX �7i2` � #m`M@BM T2`BQ/ Q7 Ry-yyy 2TQ+?b r2
`2+Q`/ i?2 bi�i2 Q7 i?2 ?B//2M p�`B�#H2b z �7i2` 2�+? R-yyyi? 2TQ+? BM Q`/2` iQ Q#i�BM mM+Q``2H�i2/
b�KTH2bX q2 mb2 i?2 b�KTH2/ p�Hm2b Q7 z 7Q` +�H+mH�iBM; TQbi2`BQ` 2biBK�i2b Q7 i?2 p�`B�iBQM�H
T�`�K2i2`b Θ,ΦX h?2 p�Hm2b Q7 i?2 ?vT2`T�`�K2i2`b Q7i2M 2t2`i � bi`QM; BM~m2M+2 QM i?2
`2bmHiX q2 i?2`27Q`2 b2�`+? 7Q` ;QQ/ p�Hm2b Q7 α,β mbBM; TQbi2`BQ` T`2/B+iBp2 +?2+Fb UJBKMQ 2i
�HX- kyR8VX 6Q` � ;Bp2M T�B` α,β- r2 `mM i?2 b�KTH2` �b /2b+`B#2/ �#Qp2- +�H+mH�i2 i?2 TQbi2`BQ`
2biBK�i2b Q7 Θ,Φ- �M/ `�M/QKHv /`�r N = 60, 675 b�KTH2b 7`QK i?2 KQ/2H /2b+`B#2/ BM 1[X kX
q2 Q#i�BM � T`Q#�#BHBiv /Bbi`B#miBQM q Qp2` i?2 i2M #QQFb Q7 i?2 _o #v MQ`K�HBxBM; i?2 +QmMib

3h?Bb MmK#2` Q7 +Bi�iBQMb /Q2b MQi +QMi`�/B+i i?2 MmK#2` Q7 j3-eye K�Mi`�b rBi? KQ`2 i?�M QM2 Q++m``2M+2
`2TQ`i2/ BM h�#X R #2+�mb2 BM/BpB/m�H _oB+ K�Mi`�b �`2 Q7i2M KmHiBTHv +Bi2/ BM KQ`2 i?�M QM2 i2tiX
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U�V S`QTQ`iBQM�H 7`2[m2M+B2b Q7 +Bi�iBQMb 7`QK i?2
i2M #QQFb Q7 i?2 _o Ut@�tBbV BM i?2 }p2 o2/B+
b+?QQHb Uv@�tBbVX

U#V S`QTQ`iBQMb Q7 _oB+ +Bi�iBQMb Ut@�tBbV H�#2HH2/
�b b+?QQH@bT2+B}+ BM K�DQ` �i?�`p�p2/B+ i2tib Uv@
�tBbVX h?2 bK�HH2bi b[m�`2 `2T`2b2Mib kXkW �M/
i?2 H�`;2bi QM2 NRXdWX h?2 bi�+F2/ #�` THQib QM
iQT pBbm�HBx2 i?2 K�`;BM�H T`QTQ`iBQMb rBi? r?B+?
2�+? _oB+ #QQF Bb +Bi2/ U#Hm2, b+?QQH@- `2/, i2ti@
bT2+B}+VX

6B;m`2 k, *Bi�iBQMb 7`QK i?2 _o BM i?2 o2/B+ HBi2`�im`2X G27i, P#b2`p2/ p�Hm2bX _B;?i, _2bmHib
Q7 i?2 �/KBtim`2 KQ/2H /2}M2/ BM 2[X k 7Q` i?2 �i?�`p�MB+ i2tib BM i?2 o*X

BM i?2 b�KTH2- �M/ +QKT�`2 q rBi? i?2 Q#b2`p2/ ;HQ#�H /Bbi`B#miBQM p mbBM; i?2 EmHH#�+F@G2B#H2`
UEGV /Bp2`;2M+2X q?2M BM+`2�bBM; i?2 p�Hm2b Q7 α,β BM 2tTQM2MiB�H bi2Tb BM � ;`B/ b2�`+?- i?2
HQr2bi p�Hm2b Q7 EG(p, q) UBX2X i?2 #2bi ;2M2`�iBp2 `2bmHibV �`2 Q#i�BM2/ 7Q` α = 1,β = 10X
6B;m`2 k# b?Qrb i?2 KQ/2H QmiTmi 7Q` K�DQ` �i?�`p�MB+ i2tib r?2M i?2 QTiBK�H ?vT2`T�`�K2@

i2` p�Hm2b �`2 �TTHB2/X h?2 t@�tBb Q7 i?2 THQi HBbib i?2 i2M _oB+ #QQFb- �M/ Bib v@�tBb b?Qrb i2tib
7`QK i?2 �o i`�/BiBQM i?�i mb2 K�Mi`�b 7`QK i?2 _oX h?2 b[m�`2b BM i?2 K�BM THQiiBM; �`2�
pBbm�HBx2 i?2 T`QTQ`iBQMb Q7 /�i� TQBMib mi i?�i �`2 H�#2HH2/ �b b+?QQH@bT2+B}+ 7Q` 2�+? +QK#BM�@
iBQM Q7 +BiBM; i2ti t �M/ +Bi2/ _oB+ #QQF m- i?2 2/;2 H2M;i?b Q7 i?2 b[m�`2b #2BM; T`QTQ`iBQM�H iQ

csm+α
btm+csm+2α X h?2b2 T`QTQ`iBQMb �`2 BM ;2M2`�H ?B;?2bi 7Q` i?2 }`bi �M/ i?2 i2Mi? #QQFb Q7 i?2 _o-
i?Bb K2�Mb i?Qb2 _oB+ #QQFb i?�i +QMi�BM KQbi Q7 i?2 K�i2`B�H +QMbB/2`2/ �b �i?�`p�MB+ Ub22
2X;X �`MQH/ UR3NdVc "HQQK}2H/ UR3NN#- 98zXVc :QM/� URNd8- k3VVX *QMi`�`v iQ i?�i- i?2 KQ/2H
i2M/b iQ 2tTH�BM +Bi�iBQMb 7`QK _o k@N #v i2ti@bT2+B}+ +Bi�iBQM T`272`2M+2bX am+? T`272`2M+2b
+�M- 7Q` BMbi�M+2- #2 Q#b2`p2/ 7Q` K�Mi`�b 7`QK _o 3 +Bi2/ BM i?2 �oȏ Ub22 i?2 `2bT2+iBp2 iBMv
`2+i�M;H2 BM i?2 #QiiQK `Qr Q7 6B;X k#V- #mi i?2v �`2 KQbi Q#pBQmb 7Q` i?2 :QT�i?�#`?K�Ơ�
U:"V r?B+? /BbTH�vb � p2`v T2+mHB�` bivH2 Q7 +BiBM; 7`QK i?2 _oX h?Bb K�v #2 �MQi?2` BM/B+�iBQM
Q7 i?2 H�i2 /�i2 �M/ bvM+`2iBbiB+ +?�`�+i2` Q7 i?Bb i2ti Ub22 2X;X "HQQK}2H/ UR3NN�- RyR@Ry9VV
r?Qb2 �mi?Q`UbV K�v ?�p2 ?�/ �++2bb iQ i?2 7mHHv +�MQMBx2/ p2`bBQM Q7 i?2 _oX

jX9 _Bim�Hb �M/ BMi2`M�H bi`m+im`2 BM i?2 Ja
�b i?2 7Qm`i? +�b2 bim/v r2 T`2b2Mi � r2#@#�b2/ BMi2`7�+2 i?�i pBbm�HBx2b K�Mi`� +Q@Q++m``2M+2b
BM i?2 o2/B+ +Q`TmbX h?Bb pBbm�HBx�iBQM bvbi2K r?B+? Bb �++2bbB#H2 �i ?iiT,ffj9XR9eXRd8XRdNf
Bb BKTH2K2Mi2/ mbBM; bi�M/�`/ r2# i2+?MQHQ;B2b U>hJG- *aa- C�p�b+`BTiV �M/ .jXDbX .�i�
�`2 Q#i�BM2/ 7`QK � `2H�iBQM�H aZGBi2 /�i�#�b2 r?B+? +m``2MiHv +QMi�BMb K�Mi`� Q++m``2M+2b
BM MBM2i22M o2/B+ i2tib- �b `2+Q`/2/ BM i?2 o*X �b �M 2t�KTH2 Q7 r?�i +�M #2 �+?B2p2/ rBi?
bm+? � bvbi2K- H2i mb ?�p2 � HQQF �i i?2 J�Bi`v�ƠŨ@a�Ǝ?Bi UJaV- � 7QmM/�iBQM�H i2ti Q7 i?2
"H�+F u�Dm`p2/�X h?2 Ja ;`QmTb `Bim�Hb BM /2/B+�i2/ +?�Ti2`b- �M/ 2�+? +?�Ti2` b?Qrb Bib QrM
T2+mHB�`BiB2b Q7 H�M;m�;2 �M/ bivH2 U�K�MQ- kykyVX h?Bb bi�i2 Q7 �z�B`b T`Q#�#Hv Bb /m2 iQ i?2
7�+i i?�i i?2 /2p2HQTK2Mi Q7 i?2 `Bim�Hb �M/ i?2 +QKTQbBiBQM Q7 i?2 `2bT2+iBp2 +?�Ti2`b iQQF
TH�+2 BM +?`QMQHQ;B+�HHv �M/ +mHim`�HHv /Bz2`2Mi +B`+mKbi�M+2bX
hQ b22 ?Qr K�Mi`� +Q@Q++m``2M+2b +�M ?2HT mb iQ mM/2`bi�M/ i?2b2 T`Q+2bb2b �M/ 2bT2+B�HHv
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U�V _o U#V �oȏ U+V �oS

6B;m`2 j, h?2 K�Mi`� +Bi�iBQMb 7`QK _o- �oȏ- �M/ �oS Uv@�t2bV BM i?2 Ja Ut@�tBbV vDvMm@
pFv +?�Ti2`

U�V _o U#V �oȏ U+V �oS

6B;m`2 9, h?2 K�Mi`� +Bi�iBQMb 7`QK _o- �oȏ- �M/ �oS BM i?2 Ja �;MB+BiB +?�Ti2`c b22 6B;X j

i?2 `2H�iBQMb?BT #2ir22M i?2 Ja �M/ i?2 2�`Hv K2i`B+�H a�Ǝ?Bib U_o- �oȏ- �oSV- r2 7Q+mb QM
irQ `Bim�Hb,
RX h?2 �;MB+BiB UJa kXdĜRjV Bb i?2 `Bim�H Q7 #mBH/BM; � ?m;2 }`2 �Hi�`X h?Bb `Bim�H Bb 2ti2M/2/

#v MmK2`Qmb- T�`iHv 2bQi2`B+ `Bim�H +QKTQM2MibX �b � r?QH2- Bi ?�b T`Q#�#Hv #22M +QKTQb2/
BM i?2 KB//H2 T2`BQ/ Q7 i?2 Ja 2/BiBM; T`Q+2bbX

kX h?2 vDvMmpFv UJa 9XRyĜR9V +QHH2+ib ?vKMb `2+Bi2/ #v i?2 ?QiȄ T`B2biX h?Bb T�`i Q7 i?2
Ja ?�b T`Q#�#Hv #22M +QKTQb2/ BM i?2 H�i2 T2`BQ/ Q7 Ja 2/BiBM;X

6B;m`2b j �M/ 9 b?Qr pBbm�HBx�iBQMb ;2M2`�i2/ rBi? i?2 r2# BMi2`7�+2X PM2 i2ti Bb b?QrM �HQM;
i?2 p2`iB+�H �tBb �M/ i?2 Qi?2` �HQM; i?2 ?Q`BxQMi�H �tBb- �M/ i?2 +Q``2bTQM/BM; 7`2[m2M+B2b Q7 +Q@
Q++m``BM; K�Mi`�b �`2 /BbTH�v2/ �b � b+�ii2` THQi- rBi? bBx2b Q7 TQBMib #2BM; T`QTQ`iBQM�H iQ i?2
MmK#2` Q7 +Q@Q++m``BM; K�Mi`�bX 6B;m`2 j b?Qrb r?2`2 i?2 K�Mi`�b 7QmM/ BM i?2 vDvMmpFv
+?�Ti2`b Q7 Ja +Q@Q++m` BM _o- �oȏ- �M/ �oSX h?2 THQib b?Qr i?�i i?2 Ja BM+Q`TQ`�i2b K�Mv
K�Mi`�b 7`QK i?2 _o- 72r2` 7`QK i?2 �oȏ- �M/ 2p2M 72r2` 7`QK i?2 �oSX 6B;m`2 9 b?Qrb i?2 +Q@
Q++m``2M+2 7`2[m2M+B2b Q7 K�Mi`�b 7`QK _o- �oȏ �M/ �oS BM i?2 �;MB+BiB +?�Ti2`b Q7 JaX 6`QK
i?Bb THQi Bi #2+QK2b �TT�`2Mi i?�i i?2 bQm`+2b Q7 bm+? K�Mi`�b �`2 Km+? KQ`2 #�H�M+2/ i?�M BM
i?2 +�b2 Q7 i?2 Ĝ T`2bmK�#Hv H�i2 Ĝ vDvMmpFv Ub22 6B;X jV #2+�mb2 K�Mi`�b 7`QK �HH i?`22
a�Ǝ?Bib �`2 i�F2M Qp2` iQ �HKQbi i?2 b�K2 2ti2Mi- i?2`2#v BM+`2�bBM; i?2 `2H�iBp2 BKTQ`i�M+2
Q7 i?2 �i?�`p�p2/� K�i2`B�HX � `2+2Mi T�T2` /2�HBM; rBi? i?2 BM~m2M+2 Q7 i?2 �i?�`p�p2/�
QM `Bim�Hb Q7 i?2 Ja �HbQ 2KT?�bBx2b i?2 bB;MB}+�Mi BKT�+i i?�i i?2 �i?�`p�p2/� 2t2`ib QM
i?2 �;MB+BiB `Bim�H �M/ i?�i Bb pBbB#H2 BM 6B;X 9 U�K�MQ- kykkVX � /2i�BH2/ +QKT�`BbQM Q7 i?2
_o@Ja `2H�iBQMb?BT BM i?2 vDvMmpFv U6B;X jV �M/ i?2 �;MB+BiB U6B;X 9V �HbQ b?Qrb i?�i i?2
vDvMmpFv +?�Ti2`b +QMi�BM K�Mv [mQi�iBQMb 7`QK _o RĜ3- r?2`2�b i?2 BM~m2M+2 Q7 _o Ry
Bb T`QKBM2Mi BM i?2 �;MB+BiB +?�Ti2`bc MQi2 i?�i � bBKBH�` ;2M2`�H T`272`2M+2 7Q` mbBM; K�i2`B�H
7`QK _o Ry �HbQ #2+QK2b �TT�`2Mi BM 6B;X k- r?2`2 i?2 H�i2 :QT�i?�@"`?K�Ơ� U:"V /`�rb
7`22Hv 7`QK �HH T�`ib Q7 i?2 _oX *QMbB/2`BM; i?2 /Bz2`2Mi bQm`+2b Q7 i?2 K�Mi`�b BM 2�+? +?�Ti2`
Q7 i?2 Ja i?mb vB2H/b BMbB;?ib BMiQ i?2 ?BbiQ`v Q7 i?2 7Q`K�iBQM Q7 i?2 JaX �i i?2 b�K2 iBK2
bm+? �M �TT`Q�+? Bb �HbQ ?2HT7mH BM mM/2`bi�M/BM; i?2 T`Q+2bb2b BMpQHp2/ BM i?2 7Q`K�iBQM �M/
/Bbb2KBM�iBQM Q7 i?2 QH/ K2i`B+�H a�Ǝ?BibX
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9 amKK�`v
AM i?Bb T�T2`- r2 ?�p2 /2b+`B#2/ �M mT/�i2/ �M/ 2ti2M/2/ p2`bBQM Q7 "HQQK}2H/Ƕb o2/B+ *QM@
+Q`/�M+2 r?B+? r�b i`�Mb7Q`K2/ 7`QK � r2�FHv bi`m+im`2/ i2ti@#�b2/ 7Q`K�i BMiQ bi`B+i sJGX
h?Bb M2r biQ`�;2 7Q`K�i K�F2b Bi TQbbB#H2 iQ 2tTHQ`2 "HQQK}2H/Ƕb /�i� 7`QK i?2 T2`bT2+iBp2 Q7
;`�T? �M/ M2irQ`F i?2Q`v �M/ i?2`2#v ;�BM BMbB;?ib BMiQ i?2 bi`m+im`2 �M/ /2p2HQTK2Mi Q7 i?2
o2/B+ +Q`TmbX q2 T`2b2Mi2/ i?`22 +�b2 bim/B2b Q7 i?Bb FBM/ BM a2+X j i?�i �`2 T`BK�`BHv K2�Mi
iQ /2KQMbi`�i2 ?Qr iQ miBHBx2 i?2 `2bQm`+2 �M/ i?mb iQ biBKmH�i2 M2irQ`F@#�b2/ bim/B2b Q7 i?2
o2/B+ +�MQMX AM �//BiBQM- i?Bb +?�Ti2` �HbQ /2KQMbi`�i2b ?Qr iQ pBbm�HBx2 "HQQK}2H/Ƕb /�i�
/vM�KB+�HHv BM �M 2�bBHv �++2bbB#H2 mb2` BMi2`7�+2 i?�i +�M b2`p2 �b � bi�`iBM; TQBMi 7Q` BM@/2Ti?
i2tim�H bim/B2b Q7 TQbi@_B;p2/B+ a�MbF`BiX q?BH2 r2 ?�p2 K�BMHv +QMbB/2`2/ TH�BM +Q@Q++m``2M+2
BM7Q`K�iBQM BM i?Bb T�T2`- TQbbB#H2 `2b2�`+? �TTHB+�iBQMb KmHiBTHv r?2M �//BiBQM�H �bT2+ib Q7 i?2
o* �`2 i�F2M BMiQ �++QmMiX 6mim`2 `2b2�`+? +QmH/- 7Q` 2t�KTH2- bim/v r?�i i?2 ivT2b Q7 i?2 HBMFb
U+Bi�iBQMb- p�`B�Mib- T`�iŨF�bV `2p2�H �#Qmi i?2 `2H�iBQMb?BT #2ir22M o2/B+ i2tib �M/ b+?QQHbc Q`
Bi +QmH/ i`v iQ BM72` i?2 /B`2+iBQM Q7 i?2 2/;2b BM i?2 ;`�T? r?B+? +QmH/ T`QpB/2 � +H2�`2` TB+im`2
Q7 ?Qr i?2 o2/B+ +Q`Tmb ?�b 2pQHp2/ Qp2` iBK2X

�+FMQrH2/;K2Mib
PHBp2` >2HHrB; �M/ ap2M a2HHK2` r2`2 7mM/2/ #v i?2 :2`K�M 62/2`�H JBMBbi`v Q7 1/m+�iBQM �M/
_2b2�`+?- 6Ew yRl:kRkR- r?2M /QBM; `2b2�`+? 7Q` i?Bb T�T2`X EvQFQ �K�MQ r�b 7mM/2/ #v
CaSa E�E1L>A :`�Mi LmK#2` kREEyyy9X

_272`2M+2b
�H�M �;`2biBX kyydX �M AMi`Q/m+iBQM iQ *�i2;Q`B+�H .�i� �M�HvbBbX CQ?M qBH2v �M/ aQMb- >Q#QF2M- L2r

C2`b2vX

EvQFQ �K�MQX kykyX q?�i Bb ǵFMQrH2/;2Ƕ DmbiB7vBM; � `Bim�H �+iBQM\ lb2b Q7 v� 2p�Ǝ pû/� f v� 2p�Ǝ
pB/pM BM i?2 J�Bi`v�ƠŨ a�Ǝ?BiX AM *ûHBM2 _2/�`/- 2/BiQ`- �mt bQm`+2b /2b HBim`;B2b BM/Q@B`�MB2MM2b-
*QHH2+iBQM _2HB;BQMb- *QKT�`�iBbK2 @ >BbiQB`2 @ �Mi?`QTQHQ;B2- T�;2b jNĜe3X S`2bb2b lMBp2`bBi�B`2 /2
GBĕ;2- GBĕ;2X

EvQFQ �K�MQX kykkX AM~m2M+2 Q7 i?2 �i?�`p�p2/� QM `Bim�Hb BM i?2 J�Bi`v�ƠŨ a�Ǝ?BiX AM h?2
�i?�`p�p2/� �M/ Bib aQmi? �bB�M *QMi2tib, j`/ wm`B+? AMi2`M�iBQM�H *QM72`2M+2 QM AM/B�M GBi2`�im`2
�M/ S?BHQbQT?v UwA*AGSVX

1/r�`/ oX �`MQH/X R3NdX aF2i+? Q7 i?2 ?BbiQ`B+�H ;`�KK�` Q7 i?2 _B; �M/ �i?�`p� o2/�bX CQm`M�H Q7
i?2 �K2`B+�M P`B2Mi�H aQ+B2iv- R3,kyjĜj8jX

.�pB/ JX "H2B- �M/`2r uX L;- �M/ JB+?�2H AX CQ`/�MX kyyjX G�i2Mi .B`B+?H2i �HHQ+�iBQMX CQm`M�H Q7
J�+?BM2 G2�`MBM; _2b2�`+?- j,NNjĜRykkX

J�m`B+2 "HQQK}2H/X R3NN�X h?2 �i?�`p�@o2/� �M/ i?2 :QT�i?�@"`?K�Ơ�X h`Ƀ#M2`- ai`�bb#m`;X

J�m`B+2 "HQQK}2H/X R3NN#X h?2 �i?�`p�p2/�X o2`H�; pQM E�`H CX h`Ƀ#M2`- ai`�bb#m`;X

J�m`B+2 "HQQK}2H/X RNyeX � o2/B+ +QM+Q`/�M+2- #2BM; �M �HT?�#2iB+ BM/2t iQ 2p2`v HBM2 Q7 2p2`v bi�Mx�
Q7 i?2 Tm#HBb?2/ o2/B+ HBi2`�im`2 �M/ iQ i?2 HBim`;B+�H 7Q`KmH�b i?2`2Q7- i?�i Bb- �M BM/2t iQ i?2 o2/B+
K�Mi`�b- iQ;2i?2` rBi? �M �++QmMi Q7 i?2B` p�`B�iBQMb BM i?2 /Bz2`2Mi o2/B+ #QQFbX >�`p�`/ lMBp2`bBiv
S`2bb- *�K#`B/;2- J�bbX

a2`;2v "`BM �M/ G�``v S�;2X RNN3X h?2 �M�iQKv Q7 � H�`;2@b+�H2 ?vT2`i2tim�H r2# b2�`+? 2M;BM2X AM
S`Q+22/BM;b Q7 i?2 di? qQ`H/@qB/2 q2# *QM72`2M+2- "`Bb#�M2- �mbi`�HB�- �T`BH RNN3X

J�`+Q 6`�M+2b+?BMB �M/ J�m`B+2 "HQQK}2H/X kyydX �M mT/�i2/ o2/B+ +QM+Q`/�M+2, J�m`B+2 "HQQK}2H/Ƕb
� o2/B+ *QM+Q`/�M+2 2M?�M+2/ rBi? M2r K�i2`B�H i�F2M 7`QK b2p2M o2/B+ i2tibX >�`p�`/ lMBp2`bBiv
S`2bb- *�K#`B/;2- J�bbX

GBMiQM * 6`22K�MX RNddX � b2i Q7 K2�bm`2b Q7 +2Mi`�HBiv #�b2/ QM #2ir22MM2bbX aQ+BQK2i`v- T�;2b j8Ĝ9RX

C�M :QM/�X RNd8X o2/B+ GBi2`�im`2 Ua�Ǝ?Bib �M/ "`?K�Ơ�bVX PiiQ >�``�bbQrBix- qB2b#�/2MX
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C�M :QM/�X RNddX h?2 _Bim�H aɟi`�bX PiiQ >�``�bbQrBix- qB2b#�/2MX

�`HQ :`B{i?bX kyyNX h?2 S�BTT�H/�b�Ǝ?Bi Q7 i?2 �i?�`p�p2/�X EƠé�b e �M/ dX � L2r 1/BiBQM rBi?
h`�MbH�iBQM �M/ *QKK2Mi�`vX 1;#2`i 6Q`bi2M- :`QMBM;2MX

ai2T?�MB2 qX C�KBbQMX kyRyX _2pB2r Q7, J�`+Q 6`�M+2b+?BMB, �M lT/�i2/ o2/B+ *QM+Q`/�M+2, J�m`B+2
"HQQK}2H/Ƕb � o2/B+ *QM+Q`/�M+2 1M?�M+2/ rBi? L2r J�i2`B�H h�F2M 7`QK a2p2M o2/B+ h2tibX AM/Q@
A`�MB�M CQm`M�H- 8jURV,j8ĜjeX

.�pB/ JBKMQ- .�pB/ JX "H2B- �M/ "�`#�`� 1X 1M;2H?�`/iX kyR8X SQbi2`BQ` T`2/B+iBp2 +?2+Fb iQ [m�MiB7v
H�+F@Q7@}i BM �/KBtim`2 KQ/2Hb Q7 H�i2Mi TQTmH�iBQM bi`m+im`2X S`Q+22/BM;b Q7 i?2 L�iBQM�H �+�/2Kv Q7
a+B2M+2b- RRkUkeV,1j99RĜ1j98yX

G�m`B2 GX S�iiQMX kyyeX "`BM;BM; i?2 :Q/b iQ JBM/, J�Mi`� �M/ _Bim�H BM 1�`Hv AM/B�M a�+`B}+2X
lMBp2`bBiv Q7 *�HB7Q`MB� S`2bb- "2`F2H2vX

GQmBb _2MQmX RN9dX G2b ú+QH2b oû/B[m2b 2i H� 6Q`K�iBQM /m o2/�X AKT`BK2`B2 L�iBQM�H2- S�`BbX

6`Bib ai��HX RNNeX _Bim�H �M/ J�Mi`�bX _mH2b rBi?Qmi K2�MBM;X JQiBH�H "�M�`bB/�bb Sm#HBb?2`b- .2H?BX

JB+?�2H qBix2HX RN3NX h`�+BM; i?2 o2/B+ /B�H2+ibX AM *QH2ii2 *�BHH�i- 2/BiQ`- .B�H2+i2b /�Mb H2b HBiiû`�im`2b
BM/Q�`v2MM2b- T�;2b NdĜke8X *QHHĕ;2 /2 6`�M+2- S�`BbX
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