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j 6B`bi@AM7Q`K�iBQM@_2TQ`ib UJ2`;2/ rBi? *�b2 ai�imb2bV tpBB

9 *2Mi2` 7Q` i?2 aim/v Q7 .2p2HQTBM; aQ+B2iB2b U*a.aV@*QKKQM *�mb2 am`@
p2v kyRd tBt
9XR �//BiBQM�H �M�Hvb2b 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 tBt

8 amTTH2K2Mi�`v AM7Q`K�iBQM ttBB

e Zm�HBi�iBp2 _2b2�`+? ttp

R �//BiBQM�H .2i�BHb QM �HH@qQK2M SQHB+2 ai�iBQMb
AM RNNk- i?2 ;Qp2`MK2Mi Q7 h�KBH L�/m /2+B/2/ iQ `QHH@Qmi � H�`;2 b+�H2 TQHB+v Q7 �HH@rQK2M
TQHB+2 bi�iBQMb Q` �qSa �+`Qbb Bib bi�i2- BX2X �miQMQKQmb b2;`2;�i2/ BMbiBimiBQMb `mM #v �M/ 7Q`
rQK2M UL�i�`�D�M kyy3VX h?2 BMbiBimiBQMb 7mb2/ i?2 MQiBQM Q7 rQK2M #2BM; bmBi2/ 7Q` i�+FHBM;
;2M/2`2/ +`BK2b rBi? i?2 B/2� Q7 T?vbB+�H b2T�`�iBQM BM ;`QmT@bT2+B}+ 2M+H�p2b r?2`2#v 72K�H2
�/KBMBbi`�iQ`b rQmH/ #2 mM/2` i?2B` QrM bmT2`pBbBQM �M/ +QmH/ rQ`F rBi? 72K�H2 bi�z �HQM2X
Pi?2` bi�i2b iQQF � +m2 7`QK h�KBH L�/m �M/ #2;�M BKTH2K2MiBM; �HH@rQK2M TQHB+2 bi�iBQMb
BM i?2B` /Bbi`B+i ?2�/[m�`i2`b /m`BM; i?2 RNNyb@kyyybX

h?Qm;? >�`v�M� ?�/ MQi BMBiB�i2/ �HH@rQK2M TQHB+2 bi�iBQMb �+`Qbb i?2 bi�i2 mMiBH kyR8- Bi
?�/ 2tT2`BK2Mi2/ rBi? � p�`B2iv Q7 K2�bm`2b iQ �//`2bb pBQH2M+2 �;�BMbi rQK2MX h?2b2 BM+Hm/2/
� rQK2MǶb ?2HT HBM2- PM2 aiQT _�T2 h`2�iK2Mi *2Mi2`b- �M/ rQK2MǶb +2HHbX *2HHb r2`2 HQ+�i2/
BM i?2 bmT2`BMi2M/2MiǶb UaSV Q{+2 �M/ bi�z2/ T`BK�`BHv #v bQ+B�H b2`pB+2 rQ`F2`bXjN hrQ TQHB+2
T2`bQMM2H r2`2 �HbQ iQ #2 TQbi2/ iQ i?2b2 +2HHb- QMHv QM2 Q7 r?QK ?�/ iQ #2 72K�H2 UhAaa kyR8VX

jNX AM kyy8- i?2 S`Qi2+iBQM Q7 qQK2M 7`QK .QK2biB+ oBQH2M+2 �+i r�b T�bb2/ �M/ H�B/ Qmi � T`QpBbBQM 7Q`
ǵT`Qi2+iBQM Q{+2`bǶ BM 2�+? /Bbi`B+iX
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>�`v�M�Ƕb �HH@rQK2M TQHB+2 bi�iBQMb- b2;`2;�i2/ mMBib bi�z2/ #v jy@9y TQHB+2rQK2M- r2`2
QT2M2/ QM �m;mbi k3- kyR8- i?2 >BM/m 72biBp�H Q7 _�Fb?� "�M/?�MX h?2v r2`2 QT2`�iBQM�HBx2/
k9 /�vb �7i2` �M Q`/2` Q` ǵ+B`+mH�`Ƕ r�b T�bb2/ #v i?2 >�`v�M� ;Qp2`MK2MiX h?2 bi�i2 �H`2�/v
?�/ QM2 �HH@rQK2M TQHB+2 bi�iBQM bBM+2 RNN8 BM aQMBT�i /Bbi`B+ic i?2`2 Bb �MQi?2` BM i?2 b�K2
/Bbi`B+i �i E?�MTm` E�H�M i?�i H�`;2Hv +�i2`b iQ � HQ+�H mMBp2`bBivX

RXR P{+B�H J2KQb P`/2`BM; *`2�iBQM Q7 �HH@qQK2M ai�iBQMb

6B;m`2 �R, P`/2` BKTH2K2MiBM; i?2 �HH@rQK2M TQHB+2 bi�iBQMb `27Q`K BM >�`v�M� bi�i2X

BB



6B;m`2 �k, P`/2` BKTH2K2MiBM; 2ti2MbBQM Q7 >�`v�M� �HH@rQK2M TQHB+2 bi�iBQMb �+`Qbb i?2 bi�i2Ƕb bm#/BpBbBQMbX
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RXk .�i2 Q7 PT2MBM; f _2;Bbi`�iBQM- �M/ :2M/2`2/ *`BK2 .2b+`BT@
iBQM

h�#H2 �R, >�`v�M� �HH@qQK2M SQHB+2 ai�iBQM GQ+�iBQMb � .�i2 Q7 6B`bi 6A_ _2;Bbi`�iBQM

ai�iBQM .Bbi`B+i .�i2
R �qSa- aQMBT�i aPLAS�h kyR8@yR@yk
k �qSa- E?�MTm` E�H�M aPLAS�h kyR8@y8@R9
j �qSa- "?Br�MB ">Aq�LA kyR8@y3@k3
9 �qSa- 6�`B/�#�/ 6�_A.�"�. kyR8@y3@k3
8 �qSa- >Bbb�` >Aa�_ kyR8@y3@k3
e �qSa- E�`M�H E�_L�G kyR8@y3@k3
d �qSa- 6�i2?�#�/ 6�h1>�"�. kyR8@y3@kN
3 �qSa- CBM/ CAL. kyR8@y3@kN
N �qSa- _Q?i�F _P>h�E kyR8@y3@kN

Ry �qSa- aB`b� aA_a� kyR8@y3@kN
RR �qSa- u�KmM� L�;�` u�JlL� L�:�_ kyR8@y3@kN
Rk �qSa- �K#�H� �J"�G� kyR8@y3@jy
Rj �qSa- :m`;�QM :l_l:_�J kyR8@y3@jy
R9 �qSa- S�MBT�i S�LAS�h kyR8@y3@jy
R8 �qSa- C?�DD�` C>�CC�_ kyR8@y3@jR
Re �qSa- E�Bi?�H E�Ah>�G kyR8@y3@jR
Rd �qSa- J2r�i Ll> kyR8@y3@jR
R3 �qSa- L�`M�mH J�>1L.1_:�_> kyR8@yN@yR
RN �qSa- S�M+?FmH� S�L*>ElG� kyR8@yN@yR
ky �qSa- _2r�`B _1q�_A kyR8@yN@yR
kR �qSa- Em`mFb?2i`� El_lEa>1h_� kyR8@yN@yk
kk �qSa- S�Hr�H S�Gq�G kyR8@yN@yj
kj �qSa- *?�`F?B .�/`B *>�_E>A .�._A kyRd@y3@RN
k9 �qSa- >�MbB >�LaA kyRd@Ry@R9
k8 �qSa- J�M2b�` :l_l:_�J kyR3@yj@k9
ke �qSa- "�HH�#;�`? 6�_A.�"�. kyR3@yk@k3
kd �qSa- LAh 6�_A.�"�. kyR3@y8@kk
k3 �qSa- �bb�M/ E�_L�G kyR3@y8@jR
kN �qSa q2bi :l_l:_�J kyR3@yN@R8
jy �qSa- .�#r�HB aA_a� kyR3@RR@k9
jR �qSa- L�`�BM;�`? �J"�G� kyR3@Rk@RR

LQi2, SQHB+2 bi�iBQMb R �M/ k �`2 �HH@rQK2M TQHB+2 bi�iBQMb i?�i 2tBbi2/ BM i?2 bi�i2 T`BQ` iQ i?2 �m;mbi kyR8
`27Q`KX SQHB+2 bi�iBQMb j iQ kk r2`2 QT2M2/ QM i?2 b�K2 /�v- +Qp2`BM; i?2 /Bbi`B+i ?2�/[m�`i2`b Q7 i?2 2MiB`2
bi�i2X h?2 i�#H2 `2p2�Hb i?�i i?2 �HH@rQK2M bi�iBQMb Q7 >�`v�M� +�K2 7mHHv 2[mBTT2/ rBi? i?2 bi�i2@Q7@i?2@
�`i *`BK2 �M/ *`BKBM�H h`�+FBM; L2irQ`F avbi2K U**hLaV BM7`�bi`m+im`2X "2;BMMBM; BM �m;mbi kyRd- i?2
�HH@rQK2M TQHB+2 bi�iBQMb r2`2 mM2p2MHv `QHH2/ Qmi �+`Qbb bm#@/BpBbBQMbX
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6B;m`2 �j, 6QmM/�iBQM biQM2b QmibB/2 �HH@rQK2M TQHB+2 bi�iBQMb BM i?2 >�`v�M� /Bbi`B+ib Q7 :m`;�QM �M/
6�`B/�#�/X ai�iBQMb r2`2 QT2M2/ QM k3 �m;mbi kyR8X
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h�#H2 �k, .2b+`BTiBQM Q7 a2+iBQMb � aT2+B�H �+ib AMp2biB;�i2/ #v �HH@qQK2M SQHB+2 ai�iBQMb

a2+iBQM .2b+`BTiBQM
AS* R3eyckN9 Q#b+2M2 �+ib Q` bQM;b
AS* R3eycjy9@" /Qr`v /2�i?
AS* R3eycjRj +�mbBM; KBb+�``B�;2 rBi?Qmi rQK�MǶb +QMb2Mi
AS* R3eycjR9 /2�i? +�mb2/ #v �+i /QM2 rBi? BMi2Mi iQ +�mb2 KBb+�``B�;2
AS* R3eycjR8 �+i /QM2 iQ T`2p2Mi +?BH/ 7`QK #2BM; #Q`M �HBp2
AS* R3eycjRe /2�i? Q7 mM#Q`M +?BH/
AS* R3eycjR3 +QM+2�HK2Mi Q7 #B`i? #v b2+`2i /BbTQb�H Q7 /2�/ #Q/v
AS* R3eycj89 b2tm�H ?�`�bbK2Mi
AS* R3eycjee FB/M�TTBM;- �#/m+iBM; � rQK�M iQ +QKT2H ?2` iQ K�``B�;2
AS* R3eycjee@� T`Q+m`�iBQM Q7 KBMQ` ;B`H
AS* R3eycjee@" BKTQ`i�iBQM Q7 ;B`H 7`QK 7Q`2B;M +QmMi`v
AS* R3eycjde `�T2
AS* R3eycjde@" BMi2`+Qm`b2 #v ?mb#�M/ mTQM ?Bb rB72 /m`BM; b2T�`�iBQM
AS* R3eycjde@* BMi2`+Qm`b2 #v T2`bQM BM �mi?Q`Biv
AS* R3eycjde@. ;�M; `�T2
AS* R3eycjde@1 TmMBb?K2Mi 7Q` `2T2�i Qz2M/2`b
AS* R3eyc9Nd �/mHi2`v
AS* R3eyc9N3 2MiB+BM; Q` i�FBM; �r�v � K�``B2/ rQK�M
AS* R3eyc9N3@� ?mb#�M/ Q` `2H�iBp2 bm#D2+iBM; rQK�M iQ +`m2Hiv
AS* R3eyc8yN rQ`/- ;2bim`2 Q` �+i BMi2M/2/ iQ BMbmHi KQ/2biv Q7 � rQK�M
AS* R3eycjye �#2iK2Mi Q7 bmB+B/2
AS* R3eycjRd 2tTQbm`2 Q` �#�M/QMK2Mi Q7 +?BH/
AS* R3eycjke@� �+B/ i?`QrBM;
AS* R3eycjke@" �ii2KTi2/ �+B/ i?`QrBM;
AS* R3eycjej FB/M�TTBM; 7`QK ;m�`/B�Mb?BT
AS* R3eycjdd mMM�im`�H b2t U�M�H b2tfbQ/QKvV
AS* R3eyc9N9 K�``vBM; �;�BM /m`BM; HB72iBK2 Q7 ?mb#�M/ Q` rB72
AS* R3eyc9N8 +QM+2�HK2Mi Q7 K�``B�;2
AS* R3eyc9Ne +2`2KQMv ;QM2 i?`Qm;? rBi?Qmi H�r7mH K�``B�;2
h?2 *?BH/ J�``B�;2 _2bi`�BMi �+i- RNkN
h?2 AKKQ`�H h`�{+ US`2p2MiBQMV �+i- RN8e
h?2 .Qr`v S`Q?B#BiBQM �+i- RNeR
h?2 *QKKBbbBQM Q7 a�iB US`2p2MiBQMV �+i- RN3d
S`Qi2+iBQM Q7 qQK2M �;�BMbi .QK2biB+ oBQH2M+2 �+i- kyy8
h?2 AM7Q`K�iBQM h2+?MQHQ;v �+i- kyyy
h?2 AM/2+2Mi _2T`2b2Mi�iBQM Q7 qQK2M US`Q?B#BiBQMV �+i- RN3e
S`Qi2+iBQM Q7 *?BH/`2M 7`QK a2tm�H Pz2Mb2b �+i- kyRk

LQi2, .2b+`BTiBQM Q7 ;2M/2`2/ +`BK2b HBbi2/ BM i?2 >�`v�M� +B`+mH�` U6B;m`2 �RVX AS* `272`b iQ AM/B�M S2M�H
*Q/2X
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RXj _2bQm`+2b �M/ ai�z
q?BH2 i?2 T`2+Bb2 };m`2b 7Q` ?Qr K�Mv TQHB+2rQK2M r2`2 TQbi2/ iQ �HH@rQK2M bi�iBQMb BM
kyR8 �`2 MQi �p�BH�#H2- BMi2`pB2rb rBi? Q{+2`b +QM}`K i?�i #2+�mb2 i?2`2 r�b MQ [mQi� Q`
BM+`2�b2 BM TQHB+2rQK2M r?2M i?2 BMbiBimiBQMb r2`2 +`2�i2/- KQbi 72K�H2 BMp2biB;�iQ`b 7`QK
bi�M/�`/ bi�iBQMb ?�/ iQ #2 TQbi2/ iQ i?2 M2r BMbiBimiBQMbX 6B;m`2 �RR `2p2�Hb � b?�`T /2+HBM2
BM i?2 T`QTQ`iBQM Q7 72K�H2 BMp2biB;�iQ`b �7i2` i?2 BMi2`p2MiBQM- bm;;2biBM; i?�i � bm#bi�MiB�H
MmK#2` Q7 TQHB+2rQK2M ǳH27iǴ i?2 /�i�b2i UBX2X b2Mi iQ bi�z �HH@rQK2M bi�iBQMb r?B+? `2+2Bp2
72r2` +�b2b i?�M bi�M/�`/ bi�iBQMbVX S2`bQMM2H /�i� 7`QK i?2 >�`v�M� TQHB+2 `2p2�H i?�i- �b
Q7 kyRN Q` 7Qm` v2�`b �7i2` i?2 BMi2`p2MiBQM- i?2 bi�i2Ƕb /2bB`2/ Ub�M+iBQM2/V 72K�H2 bi�z iQ
b2`p2 BM Bib �HH@rQK2M bi�iBQMb �`2 jj BMbT2+iQ`b- R3R bm#@BMbT2+iQ`b- �M/ j8e �bbBbi�Mi bm#@
BMbT2+iQ`bX u2i- /�i� 7`QK i?2 "m`2�m Q7 SQHB+2 _2b2�`+? � .2p2HQTK2Miěr?B+? +�H+mH�i2b
i?2 iQi�H TQHB+2rQK2M BM >�`v�M�ě`2p2�Hb i?�i i?2`2 �`2 89 BMbT2+iQ`b- R8y bm#@BMbT2+iQ`b-
�M/ jk3 �bbBbi�Mi bm#@BMbT2+iQ`b rQ`FBM; BM i?2 bi�i2 U"S_. kyReVX AM Qi?2` rQ`/b- #2+�mb2
i?2 b�M+iBQM2/ MmK#2` Q7 TQHB+2rQK2M �i �HH@rQK2M bi�iBQMb `Qm;?Hv +Q``2bTQM/ iQ i?2 iQi�H
MmK#2` Q7 b2`pBM; 72K�H2 BMp2biB;�iQ`b- �b Q7 kyRN KQbi TQHB+2rQK2M rQ`F BM 2M+H�p2bX

6B;m`2 �9, G27i, �HH@rQK2M bi�iBQM BM _Q?i�F- >�`v�M�X _B;?i, �HH@rQK2M bi�iBQM BM aQMBT�i- >�`v�M�X

6B;m`2 �8, G27i, SQHB+2rQK2M BMbB/2 �HH@rQK2M bi�iBQMX _B;?i, SQHB+2rQK2M BMTmiiBM; +`BK2 iQ i?2 **hLaX
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k 6B`bi@AM7Q`K�iBQM@_2TQ`i .�i�b2i
kXR �//BiBQM�H �M�Hvb2b

6B;m`2 �e, hQi�H :2M/2`2/ *`BK2 _2TQ`ib, >�`v�M� kyR8@kyRd

LQi2, :2M/2`2/ +`BK2 `2TQ`ib ;2Q+Q/2/ iQ `2;Bbi2`BM; bi�iBQMb �+`Qbb i?2 bi�i2 Q7 >�`v�M� BM bi�M/�`/ TQHB+2
bi�iBQMb �M/ �HH@rQK2M TQHB+2 bi�iBQMbX aSa 4 RNjjN- �qSa 4 8yyeX

pBBB



6B;m`2 �d, JQMi?Hv *QmMi Q7 6A_b BM �qSa

LQi2, JQMi?Hv +QmMi Q7 6A_b `2;Bbi2`2/ �+`Qbb 2p2`v �HH@rQK2M TQHB+2 bi�iBQM BMbi�HH2/ 7QHHQrBM; i?2 �m;mbi kyR8 BMi2`p2MiBQMX J2�M BM
#`�+F2ibX

Bt



6B;m`2 �3, hQi�H *`BK2 U:2M/2`2/ �M/ LQM@:2M/2`2/V S2` .�v

LQi2, hQi�H +`BK2 `2;Bbi2`2/ BM >�`v�M� U;2M/2`2/ �M/ MQM@;2M/2`2/V T2` /�vX h?2 +m`p2/ HBM2 Bb i?2
T`2/B+i2/ p�Hm2 ;2M2`�i2/ #v HQ+�HHv r2B;?i2/ UGP1aaV `2;`2bbBQM QM b2[m2MiB�H /�v MmK#2`bX

6B;m`2 �N, *`BK2b qBi? qQK2M *QKTH�BM�Mib

LQi2, GP1aa 2biBK�iBQMb Q7 i?2 T`QTQ`iBQM Q7 +`BK2b #`Qm;?i #v rQK2M pB+iBKb T2` /�vX

t



6B;m`2 �Ry, S`QTQ`iBQM Q7 *`BK2b U62K�H2 AMp2biB;�iQ` �M/ *QKTH�BM�MiV

LQi2, GP1aa 2biBK�iBQMb Q7 i?2 T`QTQ`iBQM Q7 +`BK2b BMp2biB;�i2/ #v � TQHB+2rQK2M UrBi? � 72K�H2 +QK@
TH�BM�MiV BM i?2 6A_ /�i�b2i- 2t+Hm/BM; ǵb2MbBiBp2 +`BK2bXǶ h?2 T`QTQ`iBQM Q7 +�b2b rBi? #Qi? � 72K�H2
BMp2biB;�iQ` �M/ +QKTH�BM�Mi /2+HBM2b �7i2` i?2 BMi2`p2MiBQMX

tB



kXk SH�+2#Q h2bi
h?2 i�#H2 #2HQr `2TQ`ib `2bmHib 7`QK � TH�+2#Q i2bi BM r?B+? i?2 /2T2M/2Mi p�`B�#H2 Bb i?2
;2M/2`2/ +`BK2 `�i2 �i bi�M/�`/ TQHB+2 bi�iBQMb rBi? i?2 /�i2 �m;mbi k3- kyRe �b i?2 /�v Q7
BMi2`p2MiBQMX �b 2pB/2Mi- i?2`2 Bb MQ `2/m+iBQM BM +`BK2 `2;Bbi`�iBQM BM bi�M/�`/ bi�iBQMb /m`BM;
i?Bb iBK2X

h�#H2 �j

.2T2M/2Mi p�`B�#H2, :2M/2`2/ *`BK2 _�i2

kyy@.�v aSa Ryy@.�v aSa

UHBM2�`V U[m�/`�iB+V U+m#B+V UHBM2�`V U[m�/`�iB+V U+m#B+V
β̂ yXyy3 yXyRk yXyRy yXyR8∗∗ yXyyyR yXyye

UyXyyeV UyXyRyV UyXyRRV UyXyydV UyXyy8V UyXyy3V

P#b2`p�iBQMb RNN RNN RNN NN NN NN
∗T<yXRc ∗∗T<yXy8c ∗∗∗T<yXyR

LQi2, SH�+2#Q i2bi 7Q` ;2M/2`2/ +`BK2 `�i2 rBi? �m;mbi k3- kyRe �b i?2 /�i2 Q7 ǳBMi2`p2MiBQMǴ rBi? � kyy@
�M/ Ryy@/�v #�M/rB/i?X >�* bi�M/�`/ 2``Q`b UL2r2v@q2biV BM T�`2Mi?2b2bX �HH KQ/2Hb +QMi`QH 7Q` i?2 /�v
Q7 i?2 r22FX

tBB



kXj >2i2`Q;2M2Qmb h`2�iK2Mi 1z2+ib
h?2 7QHHQrBM; i�#H2b 2t�KBM2 i?2 2z2+i Q7 i?2 BMi2`p2MiBQM QM i?2 bT2+B}+ ;2M/2`2/ +`BK2b Q7 /Qr`v- `�T2- �M/ +?BH/ b2tm�H �bb�mHiX
h?2b2 +`BK2b- BM �//BiBQM iQ #2BM; i?2 KQbi +QKKQMHv `2;Bbi2`2/ �i �HH@rQK2M bi�iBQMb- �`2 H2bb HBF2Hv iQ ?�p2 Qp2`H�T #2ir22M i?2KX
q?2M � T2`bQM }H2b � +`BK2 `2TQ`i- i?2`2 �`2 � MmK#2` Q7 b2+iBQMb Q7 i?2 T2M�H +Q/2 i?�i K�v #2 BMpQF2/- �M/ bQK2 bm+? �b AS*
jRj U+�mbBM; KBb+�``B�;2V �M/ jR9 U/2�i? +�mb2/ #v KBb+�``B�;2V K�v #2 `2;Bbi2`2/ BM i?2 b�K2 `2TQ`iX _�T2 UAS* jdeV- ?Qr2p2`-
+�MMQi Q{+B�HHv ;Q rBi? /Qr`v #2+�mb2 K�`Bi�H `�T2 Bb MQi � +`BK2 BM AM/B�X aBKBH�`Hv- i?2 S`2p2MiBQM Q7 *?BH/ a2tm�H Pz2Mb2b
USP*aPV /2�Hb rBi? Qz2Mb2b �;�BMbi +?BH/`2M �M/ Bb /BbbBKBH�` 7`QK AS* 9N3@�X �M�HvbBb Q7 �//BiBQM�H +`BK2b �`2 �p�BH�#H2 mTQM
`2[m2biX

h�#H2 �9, ai�M/�`/ SQHB+2 ai�iBQMb UaSaV Y �HH@qQK2M SQHB+2 ai�iBQMb U�qSaV

.2T2M/2Mi o�`B�#H2, *`BK2 _�i2

.Qr`v _�T2 SP*aP

URV UkV UjV U9V U8V UeV UdV U3V UNV
β̂ −yXyyR −yXyy8 −yXyRk∗∗ yXyy9∗∗∗ yXyyk yXyyy8 −yXyyR yXyyR −yXyy9

UyXyyjV UyXyy9V UyXyyeV UyXyyRV UyXyyRV UyXyykV UyXyyRV UyXyykV UyXyykV

P#b2`p�iBQMb N9N N9N N9N N9N N9N N9N N9N N9N N9N
β̂ −yXyy9 −yXyyj yXyyj yXyyj yXyy9∗ yXyyk −yXyyR −yXyyR −yXyyj

UyXyy9V UyXyydV UyXyyNV UyXyykV UyXyykV UyXyyRV UyXyykV UyXyyjV UyXyy9V

P#b2`p�iBQMb RNN RNN RNN RNN RNN RNN RNN RNN RNN
β̂ yXyyR −yXyyy8 −yXyyd yXyyj yXyyk −yXyyR −yXyyR −yXyy8 −yXyRk∗∗∗

UyXyyeV UyXyy3V UyXyRkV UyXyyjV UyXyykV UyXyy8V UyXyykV UyXyy8V UyXyyjV

P#b2`p�iBQMb NN NN NN NN NN NN NN NN NN
∗T<yXRc ∗∗T<yXy8c ∗∗∗T<yXyR

LQi2, AM/BpB/m�H +`BK2b `2;Bbi2`2/X >�* bi�M/�`/ 2``Q`b UL2r2v@q2biV BM T�`2Mi?2b2bX JQ/2Hb BM i?2 iQT `Qr +QMi`QH 7Q`
v2�`- KQMi?- �M/ /�v Q7 i?2 r22FX �HH Qi?2` KQ/2Hb +QMi`QH 7Q` /�v Q7 i?2 r22FX

tBBB



h�#H2 �8, ai�M/�`/ SQHB+2 ai�iBQMb UaSaV PMHv

.2T2M/2Mi o�`B�#H2, *`BK2 _�i2

_�T2 .Qr`v SP*aP

URV UkV UjV U9V U8V UeV UdV U3V UNV
β̂ −yXyy8∗∗∗ −yXyyd∗∗∗ −yXyyN∗∗∗ −yXyRj∗∗∗ −yXyR8∗∗∗ −yXyky∗∗∗ −yXyyd∗∗∗ −yXyy9∗ −yXyy3∗∗∗

UyXyyRV UyXyykV UyXyyjV UyXyyjV UyXyyjV UyXyy9V UyXyyRV UyXyykV UyXyykV

P#b2`p�iBQMb N9N N9N N9N N9N N9N N9N N9N N9N N9N
β̂ −yXyy3∗∗∗ −yXyyN∗∗∗ −yXyRk∗∗∗ −yXyR8∗∗∗ −yXyRy −yXyyj −yXyyd∗∗∗ −yXyyd∗∗∗ −yXyy3∗∗

UyXyykV UyXyykV UyXyykV UyXyy9V UyXyydV UyXyyNV UyXyykV UyXyykV UyXyyjV

P#b2`p�iBQMb RNN RNN RNN RNN RNN RNN RNN RNN RNN
β̂ −yXyRy∗∗∗ −yXyRk∗∗∗ −yXyRk∗∗∗ −yXyye −yXyyd∗ −yXyRk∗∗∗ −yXyye∗∗ −yXyRy∗∗ −yXyRe∗∗∗

UyXyykV UyXyyjV UyXyykV UyXyy9V UyXyy9V UyXyy9V UyXyykV UyXyy9V UyXyy9V

P#b2`p�iBQMb NN NN NN NN NN NN NN NN NN
∗T<yXRc ∗∗T<yXy8c ∗∗∗T<yXyR

LQi2, AM/BpB/m�H +`BK2b `2;Bbi2`2/X >�* bi�M/�`/ 2``Q`b UL2r2v@q2biV BM T�`2Mi?2b2bX JQ/2Hb BM i?2 iQT `Qr +QMi`QH 7Q` v2�`- KQMi?- �M/
/�v Q7 i?2 r22FX �HH Qi?2` KQ/2Hb +QMi`QH 7Q` /�v Q7 i?2 r22FX

tBp



6B;m`2 �RR, JQMi?Hv T`QTQ`iBQM Q7 72K�H2 BMp2biB;�iQ`b BM i?2 6A_ /�i�b2i UmMB[m2 M�K2b Q7 rQK2M BMp2biB@
;�iQ`b /BpB/2/ #v �HH i?2 M�K2b Q7 Q{+2`b i?�i �TT2�`2/ BM i?�i KQMi?VX Uh?2b2 Q{+B�Hb �`2 ǳai�i2Ǵ Q{+B�Hb BM
6B;m`2 �RNXV 6`QK �m;mbi iQ a2Ti2K#2` kyR8- i?2`2 Bb � H�`;2 /2+HBM2 BM i?2 T`QTQ`iBQM Q7 72K�H2 BMp2biB;�iQ`b
BM i?2 /�i�b2iX u2i- #�b2/ QM T2`bQMM2H /�i� 7`QK i?2 "m`2�m Q7 SQHB+2 _2b2�`+? �M/ .2p2HQTK2Mi- i?2`2 r�b MQ
/2+HBM2 BM i?2 iQi�H MmK#2` Q7 72K�H2 BMp2biB;�iQ`b 7`QK kyR8@kyReX JQbi TQHB+2rQK2M r2`2 KQp2/ iQ �HH@rQK2M
bi�iBQMb r?2`2 i?2v +QmMb2H2/ +QKTH�BM�Mib #mi /B/ MQi M2+2bb�`BHv ?�p2 7Q`K�H +�b2b �ii�+?2/ iQ i?2B` M�K2b BM
i?2 *`BK2 �M/ *`BKBM�H h`�+FBM; L2irQ`F U**hLaV bvbi2KX hQi�H BMp2biB;�iQ`b 4 999yc 72K�H2 BMp2biB;�iQ`b
4 jRNX ULQi BM+Hm/BM; +QMbi�#H2bXV

tp



h�#H2 �e, .2b+`BTiBp2 ai�iBbiB+b "v .�v

L J2�M a.
LQM;2M/2`2/ *`BK2b N9N k3jX3y 83X3d
:2M/2`2/ *`BK2b N9N k8Xe8 3Xyk
→ _�T2 N9N jX8j kXy8
→ .Qr`v >�`�bbK2Mi N9N NXe9 9Xk3
→ *?BH/ a2tm�H �bb�mHi N9N jXyk kXyy
→ a2tm�H >�`�bbK2Mi N9N eX9N jXRN

LQi2, .2b+`BTiBp2 bi�iBbiB+b QM +`BK2 `2;Bbi2`2/ BM >�`v�M� 7`QK C�Mm�`v R-
kyR8@�m;mbi 3- kyRd #v /�v (L4N9N /�vb)X ǳLQM;2M/2`2/”�M/ ǳ:2M/2`2/”
`272`b iQ i?2 7Q`Kb Q7 +`BK2 `2;Bbi2`2/X h?2 i�#H2 b?Qrb i?2 K2�M MmK#2`
Q7 +�b2b T2` /�v 7Q` `�T2 UAM/B�M S2M�H *Q/2 a2+iBQM jdeV- /Qr`v ?�`�bb@
K2Mi UAM/B�M S2M�H *Q/2 a2+iBQM 9N3@�V- +?BH/ b2tm�H �bb�mHi US`2p2MiBQM
Q7 *?BH/ a2tm�H Pz2Mb2b �+i Q` SP*aPV- �M/ b2tm�H ?�`�bbK2Mi UAM/B�M
S2M�H *Q/2 a2+iBQM j89 �M/ bm#@b2+iBQMbVX

h�#H2 �d, .2b+`BTiBp2 ai�iBbiB+b "v *�b2

L J2�M a.
.Bbi�M+2 iQ Sa UEKV k8dyk8 8Xee 99Xjj
a2+iBQMb keNN88 kXRe RX9k
J�H2 ambT2+ib R8yRNy RX3k kXRj
62K�H2 ambT2+ib R8yRNy yXRd yXe8
62K�H2 AMp2biB;�iQ` keNNjj yXyR yXRk
62K�H2 S`BK�`v ambT2+i R9dyy9 yXyj yXRe
62K�H2 *QKTH�BM�Mi keNN88 yXyN yXk3
am#@AMbT2+iQ` UaAV keNN88 yXRR yXjR
�bbBbi�Mi am#@AMbT2+iQ` U�aAV keNN88 yX9j yX8y
>2�/ *QMbi�#H2 U>*V keNN88 yXjN yX9N
AMbT2+iQ` UAV keNN88 yXy9 yXRN

LQi2, .2b+`BTiBp2 bi�iBbiB+b QM b2H2+i p�`B�#H2b BM i?2 6A_ /�i�b2i
U>�`v�M�Vc +`BK2b `2;Bbi2`2/ 7`QK C�Mm�`v R- kyR8@�m;mbi 3- kyRd- 2t+Hm/@
BM; ǳb2MbBiBp2Ǵ +�b2b (L4keN-N88)X ǳ.Bbi�M+2Ǵ `272`b iQ ?Qr 7�` i?2 +`BK2
iQQF TH�+2 7`QK i?2 bi�iBQMc ǳa2+iBQMbǴ �`2 i?2 iQi�H MmK#2` Q7 b2+iBQMb Q7
i?2 T2M�H +Q/2 UQ` bT2+B�H H�rbV QmiHBM2/ BM i?2 +�b2c ǳJ�H2 ambT2+ibǴ �M/
ǳ62K�H2 ambT2+ib”`272` iQ i?2 MmK#2` Q7 K�H2 Q` 72K�H2 bmbT2+ib BM i?2
+`BK2 `2TQ`i- `2bT2+iBp2HvX ǳ62K�H2 S`BK�`v ambT2+iǴ `272`b iQ r?2i?2` i?2
T`BK�`v �++mb2/ BM i?2 `2TQ`i Bb � rQK�M- r?BH2 ǳ62K�H2 *QKTH�BM�MiǴ Bb
r?2i?2` i?2 +�b2 r�b #`Qm;?i 7Q`r�`/ #v � rQK�MX aA- �aA- >*- �M/ A �`2
i?2 `�MFb Q7 i?2 BMp2biB;�iQ`bX

tpB



j 6B`bi@AM7Q`K�iBQM@_2TQ`ib UJ2`;2/ rBi? *�b2 ai�imb2bV

6B;m`2 �Rk, :2M/2`2/ *�b2 ai�imb2b BM >�`v�M�
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Cancelled ChargeSheet Under Investigation Untraced

Post
Pre

(Post = 18,292; Pre = 5914)
LQi2, .Bbi`B#miBQM Q7 +�b2 bi�imb2b `2+Q`/2/ #v i?2 >�`v�M� TQHB+2 7Q` �HH ;2M/2`2/ +`BK2b UC�Mm�`v kyR8
@ �m;mbi kyRdVX h?2`2 Bb MQ K2�MBM;7mH /Bz2`2M+2 BM i?2 bi�imb2b Q7 ;2M/2`2/ +`BK2b #27Q`2 �M/ �7i2` i?2
BMi2`p2MiBQM BM i?2 TQHB+2 }H2bX

tpBB



6B;m`2 �Rj, ai�imb Q7 :2M/2`2/ *`BK2b U.BzX BM J2�MbV

LQi2, .Bz2`2M+2 BM +�b2 bi�imb2b Q7 ;2M/2`2/ +`BK2b BM i?2 TQHB+2 bvbi2K #27Q`2 �M/ �7i2` i?2 BMi2`p2MiBQMX

tpBBB



9 *2Mi2` 7Q` i?2 aim/v Q7 .2p2HQTBM; aQ+B2iB2b U*a.aV@
*QKKQM *�mb2 am`p2v kyRd

h?2 bm`p2v r�b +�``B2/ Qmi �+`Qbb kk AM/B�M bi�i2bX Ai 2KTHQv2/ � i?`22@bi�;2 b�KTHBM; K2i?Q/
r?2`2 R33 �bb2K#Hv +QMbiBim2M+B2b r2`2 `�M/QKHv b2H2+i2/- 7QHHQr2/ #v b2H2+iBQM Q7 7Qm` TQHHBM;
bi�iBQMb rBi?BM 2�+? +QMbiBim2M+v 7`QK � HBbi- �M/ i?2M `�M/QKHv b2H2+iBM; `2bTQM/2Mib 7`QK
i?2 2H2+iQ`�H `QHHb Q7 i?�i TQHHBM; bi�iBQM BM Q`/2` iQ �``Bp2 �i � `2T`2b2Mi�iBp2 b�KTH2 Q7 pQi2`b
�+`Qbb i?2 +QmMi`vX h?2 >�`v�M� KQ/mH2 r�b +�``B2/ Qmi BM CmM2@CmHv kyRd- irQ v2�`b �7i2` i?2
BKTH2K2Mi�iBQM Q7 �HH@rQK2M TQHB+2 bi�iBQMbX � b�KTH2 Q7 9d3 `2bTQM/2Mib r2`2 BMi2`pB2r2/
�+`Qbb >�`v�M� bi�i2X

9XR �//BiBQM�H �M�Hvb2b

6B;m`2 �R9, W _2bTQM/2Mib "v ai�i2 q?Q a�v �qSa AMi`Q/m+2/

LQi2, _2bTQM/2Mib r?Q b�v �M �HH@rQK2M TQHB+2 bi�iBQM ?�b QT2M2/ BM i?2B` HQ+�HBiv �+`Qbb AM/B�M bi�i2b
(L4R8-8ej)X �M�HvbBb #�b2/ QM *a.a@*QKKQM *�mb2 am`p2v kyRdX

tBt



6B;m`2 �R8, .BzX BM ǵCmbiB}2/Ƕ _2bTQMb2b iQ L2;�iBp2 ai2`2QivT2b

LQi2, .Bz2`2M+2 BM K2�Mb �KQM; 72K�H2 `2bTQM/2Mib r?Q b�v M2;�iBp2 bi2`2QivT2b �#Qmi TQHB+2rQK2M �`2
DmbiB}2/- BM i?Qb2 b2iiBM;b �M �qSa ?�b QT2M2/ (L4Rk9y) �M/ ?�b MQi #22M QT2M2/ (L498ee)X �M�HvbBb Q7
*a.a@*QKKQM *�mb2 am`p2vX

h?2 };m`2 �#Qp2 b?Qrb i?�i i?2 b?�`2 Q7 i?Qb2 r?Q #2HB2p2 M2;�iBp2 bi�i2K2Mib �#Qmi
TQHB+2rQK2M �`2 DmbiB}2/ Bb ?B;?2` �KQM; i?2 72K�H2 b�KTH2 rBi? �M �HH@rQK2M bi�iBQM BM i?2B`
HQ+�HBiv +QKT�`2/ iQ i?Qb2 rBi?Qmi QM2 UBM/BpB/m�H b?�`2b �M/ +QM}/2M+2 BMi2`p�Hb �`2 b?QrM BM
i?2 K�BM i2ti BM 6B;m`2 NVX ai�i2K2Mi � Bb, ǳ"2BM; BM i?2 TQHB+2 `2[mB`2b T?vbB+�H bi`2M;i? �M/
�;;`2bbBp2 #2?�pBQ` r?B+? rQK2M H�+FXǴ ai�i2K2Mi " Bb, ǳ� rQK�M b?QmH/ T`BQ`BiBx2 K�M�;BM;
i?2 ?QK2 BMbi2�/ Q7 DQBMBM; i?2 TQHB+2XǴ ai�i2K2Mi * Bb, ǳqQK2M TQHB+2 �`2 BM+�T�#H2 Q7 ?�M/HBM;
?B;? BMi2MbBiv +`BK2b �M/ +�b2bX ai�i2K2Mi . Bb, ǳ"2+�mb2 Q7 BM~2tB#H2 rQ`FBM; ?Qm`b Bi Bb
/B{+mHi 7Q` rQK2M iQ rQ`F BM i?2 TQHB+2XǴ 62K�H2 `2bTQM/2Mib r?Q b�v �M �HH@rQK2M bi�iBQM
Bb MQi BM i?2B` HQ+�HBiv rQmH/ MQi ;Q iQ bm+? �M BMbiBimiBQM- �M/ i?2 b�KTH2 r?Q /Q ?�p2 bm+?
BMbiBimiBQMb BM i?2B` �`2� /Q MQi �TT2�` ?�p2 TQbBiBp2 T2`+2TiBQMb Q7 TQHB+2rQK2MX

tt



6B;m`2 �Re, �iiBim/2b Q7 rQK2M BM i?2 TQHB+2 �KQM; i?Qb2 r?Q b�B/ i?2v ?�p2 �M/ /Q MQi �M �HH@rQK2M
bi�iBQM BM i?2B` HQ+�HBivX �qSa AMi`Q/m+2/ 4 Rdek- LQi AMi`Q/m+2/ 4 8dRRX

6B;m`2 �Rd, �iiBim/2b Q7 rQK2M BM i?2 TQHB+2 �KQM; i?Qb2 r?Q b�B/ i?2v ?�p2 �M/ /Q MQi �M �HH@rQK2M
bi�iBQM BM i?2B` HQ+�HBivX �qSa AMi`Q/m+2/ 4 k88- LQi AMi`Q/m+2/ 4 R3jX

ttB



8 amTTH2K2Mi�`v AM7Q`K�iBQM
h?2 L�iBQM�H *`BK2 _2+Q`/b "m`2�m UL*_"V- AM/B�Ƕb #Q/v i?�i +QKTBH2b Q{+B�H +`BK2 bi�iBb@
iB+b- Tm#HBb?2b �MMm�H `2TQ`ib QM H2p2Hb Q7 +`BK2 �i i?2 /Bbi`B+i H2p2HX h?2 H�bi `2TQ`i r�b `2H2�b2/
BM kyReX JQbi �M�Hvb2b Q7 +`BK2 BM i?2 M2rb K2/B� �M/ Qi?2` QmiH2ib `2Hv QM i?2b2 bi�iBbiB+bX
�bB/2 7`QK i?2 7�+i i?�i i?2 L*_"Ƕb `2TQ`ib �`2 MQi �Hr�vb `2H2�b2/ �MMm�HHv- i?2 `2TQ`ib �`2
Q7i2M /B{+mHi iQ BMi2`T`2i #2+�mb2 +2`i�BM +`BK2b K�v #2 +H�bbB}2/ BM /Bz2`2Mi r�vb 7`QK v2�`
iQ v2�`X AM kyR8- a2+iBQM jdd r�b MQi +Q/2/ �b � +`BK2 �;�BMbi rQK2M- #mi BM kyRe Bi r�bX
aBKBH�` /Bb+`2T�M+B2b �M/ +?�M;2b rBi? +Q/BM; Q++m` rBi? H�rb HBF2 i?2 AM7Q`K�iBQM h2+?MQHQ;v
�+i UkyyyV- ?mK�M i`�{+FBM;- i?2 S`Qi2+iBQM Q7 *?BH/`2M 7`QK a2tm�H Pz2M+2b USP*aPV �+i-
kyRk- �b r2HH �b AM/B�M S2M�H *Q/2 jRj �M/ jR9X

h�#H2 �3, *`BK2b �;�BMbi qQK2M BM >�`v�M� kyR8fkyRe UL*_"V

*`BK2 a2+iBQM kyR8 W kyRe W .Bz
bm#D2+iBM; rQK�M iQ +`m2Hiv U/Qr`vV 9N3� j8k8 jeX9d jjRj jjXej @kRkXyy
FB/M�TTBM; jej�- je8 - jee�- jee"- jed - je3 - jeN Rk88 RkXN3 Rddy RdXNd 8R8Xyy
FB/M�TTBM; 7Q` K�``B�;2 jee Ndy RyXy9 3R3 3Xjy @R8kXyy
`�T2 jde 3ee 3XNe NNe RyXRR Rjy
b2tm�H ?�`�bbK2Mi j89� e33 dXRk eNN dXRy RRXyy
BMi2Mi iQ Qmi`�;2 rQK�MǶb KQ/2biv j89 83j eXyj 898 8X8j @j3
bi�HFBM; j89. jj3 jX8y jkR jXke @Rd
BMi2Mi iQ /Bb`Q#2 rQK�M j89" k9N kX83 kdj kXdd k9
/Qr`v /2�i? jy9" k9j kX8R key kXe9 Rd
;�M; `�T2 jde. ky9 kXRR RNR RXN9 @Rj
T`Q+m`�iBQM Q7 KBMQ` ;B`Hb U+?BH/`2MV jee� RNy RXNd 8e yX8d @Rj9
�#2iK2Mi Q7 bmB+B/2 U72K�H2 pB+iBKV jye* Rkk RXke Rkj RXk8 R
FB/M�TTBM; � �#/m+iBQM jej Ryd RXRR Ryy RXyk @d
�ii2KTi iQ `�T2 jdef8RR Ry8 RXyN Rjd RXjN jk
BMbmHiBM; i?2 KQ/2biv Q7 � rQK�M 8yN Ny yXNj Rk9 RXke j9
pQv2m`BbK j89* k3 yXkN kk yXkk @e
T`QbiBimiBQM AKKQ`�H h`�{+ �+i RN8e ke yXkd kj yXkj @j
.Qr`v S`Q?B#BiBQM �+i- RNeR R9 yXR9 3 yXy3 @e
7Q2iB+B/2 jRe R9 yXR9 9 yXy9 @Ry
�+B/ �ii�+F � �ii2KTi iQ jke�-" RR yXRR RR yXRR y
S`Qi2+iBQM 7`QK .QK2biB+ oBQH2M+2- kyy8 RR yXRR Ry yXRy @R
T`Q+m`BM; 7Q` T`QbiBimiBQM AKKQ`�H h`�{+ �+i RN8e- 8 N yXyN RN yXRN Ry
/2i�BMBM; � T2`bQM AKKQ`�H h`�{+ �+i RN8e- e 8 yXy8 d yXyd k
BM7�MiB+B/2 jR8 8 yXy8 R yXyR @9
FB/M�TTBM; 7Q` `�MbQK je9� 9 yXy9 9 yXy9 y
T`QbiBimiBQM BM i?2 pB+BMBiv Q7 Tm#HB+ TH�+2b AKKQ`�H h`�{+ �+i RN8e- d 9 yXy9 Ry yXRy e
FB/M�TTBM; � �#/m+iBQM 7Q` Km`/2` je9 y y 8 yXy8 8
hPh�G Neee N38y R39

LQi2, *QmMi Q7 +`BK2b �;�BMbi rQK2M �b r2HH �b i?2B` T2`+2Mi�;2 #�b2/ QM i?2 iQi�H +`BK2b �;�BMbi rQK2M BM
kyR8 �M/ kyReX .�i� 7`QK L*_" �MMm�H `2TQ`ibX *`BK2b i?�i �`2 bi�``2/ U V �`2 MQi `2;Bbi2`2/ �i �HH@rQK2M
TQHB+2 bi�iBQMbX
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h�#H2 �N, L�iBQM�H 6�KBHv >2�Hi? am`p2v UL6>aV 9 UkyR8@ReV

�HH AM/B� UL 4 dNdkNV >�`v�M� UL 4 kkdjV
S?vbB+�H oBQH2M+2 R k3 jR
S?vbB+�H oBQH2M+2 k 3 e

a2tm�H oBQH2M+2 d N
�7`�B/ Q7 aTQmb2 d3 33

LQM@aTQmb�H oBQH2M+2 3 RR
S2`+2Mi�;2 Q7 rQK2M �;2 R8@9N r?Q ?�p2 2p2` 2tT2`B2M+2/ T?vbB+�H Q` b2tm�H pBQH2M+2X S?vbB+�H
oBQH2M+2 R BM+Hm/2b #2BM; Tmb?2/- bH�TT2/- Q` TmM+?2/X S?vbB+�H oBQH2M+2 k BM+Hm/2b #2BM; FB+F2/-
bi`�M;H2/- i?`2�i2M2/ rBi? � r2�TQMX a2tm�H pBQH2M+2 BM+Hm/2b 7Q`+2/ b2tm�H �+ibX h?2 p�`B�#H2 ǵ�7`�B/
Q7 aTQmb2Ƕ BM+Hm/2b i?Qb2 r?Q b�v i?2v �`2 bQK2iBK2b Q` KQbi Q7 i?2 iBK2 �7`�B/ Q7 i?2B` bTQmb2X

6B;m`2 �R3, S2`+2Mi�;2 Q7 rQK2M 7`QK �;2 R8@9N r?Q ?�p2 2tT2`B2M+2/ pBQH2M+2 UT?vbB+�H Q` b2tm�HV- �M/
?�p2 bQm;?i ?2HT UL 4 jjjyVX JQbi rQK2M i?�i ?�p2 #22M pB+iBKb Q7 pBQH2M+2 Q` �bb�mHi rQmH/ �TT`Q�+? 7�KBHv
K2K#2`b Qp2` i?2 TQHB+2X
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6B;m`2 �RN, ASa Q{+2`b �`2 Q7 i?2 `�MF .B`2+iQ` :2M2`�H iQ amT2`BMi2M/2Mi UaSVX ASafai�i2 Q{+2`b �`2 Q7 i?2
`�MF �//BiBQM�H aS iQ .2Tmiv aSX ai�i2 TQHB+2 BM+Hm/2 BMbT2+iQ`b iQ �bbBbi�Mi bm#@BMbT2+iQ`bX 6B;m`2b `2T`2b2Mi
TQHB+2 Q{+2`b BM b2`pB+2- �M/ MQi i?Qb2 b�M+iBQM2/X �M�HvbBb #�b2/ QM "m`2�m Q7 SQHB+2 _2b2�`+? � .2p2HQTK2Mi
�MMm�H `2TQ`ibX

6B;m`2 �ky, S2`+2Mi�;2 Q7 rQK2M TQHB+2 Q{+2`b #v bi�i2 �b r2HH �b i?2 iQi�HX h?2 `2T`2b2Mi�iBQM Q7 rQK2M
BM kyRd r�b �TT`QtBK�i2Hv N T2`+2Mi- bHB;?iHv ?B;?2` i?�M i?2 M�iBQM�H �p2`�;2 UdXk T2`+2MiVX �M�HvbBb #�b2/ QM
i?2 "m`2�m Q7 SQHB+2 _2b2�`+? � .2p2HQTK2Mi kyRd `2TQ`iX
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e Zm�HBi�iBp2 _2b2�`+?

h?2 [m�HBi�iBp2 +QKTQM2Mi Q7 i?2 `2b2�`+? +QMbBbi2/ Q7 pBbBiBM; Ryy@Rky TQHB+2 bi�iBQMb BM MQ`i?
AM/B� U"B?�`- >�`v�M�- �M/ lii�` S`�/2b?V Qp2` i?2 +Qm`b2 Q7 2B;?i KQMi?bX �i 2�+? TQHB+2
bi�iBQM- A BMi2`pB2r2/ QM@/miv TQHB+2 Q{+2`b U�TT`QtBK�i2Hv i?`22 Q{+2`b T2` TQHB+2 bi�iBQMVX
6Q` i?2 �HH@rQK2M TQHB+2 bi�iBQMb BM >�`v�M�- A pBbBi2/ i?2 BMbiBimiBQMb r?B+? �`2 HQ+�i2/ BM i?2
�/KBMBbi`�iBp2 ?2�/[m�`i2`b Q7 2�+? /Bbi`B+iX A �HbQ BMi2`pB2r2/ 2tT2`ib QM TQHB+BM; BM AM/B�- �b
r2HH �b b2MBQ` TQHB+2 Q{+2`b #Qi? BM L2r .2H?B �M/ i?Qb2 bi�iBQM2/ BM /Bbi`B+i ?2�/[m�`i2`bX

lTQM �``BpBM; �i �M �HH@rQK2M TQHB+2 bi�iBQM- A ivTB+�HHv �bF2/ iQ bT2�F iQ i?2 ai�iBQM
>Qmb2 P{+2` Ua>PV �M/ i?2M BMi`Q/m+2/ Kvb2H7 �M/ i?2 `2b2�`+? �;2M/�X A BMi`Q/m+2/ Kvb2H7
�b � mMBp2`bBiv bim/2Mi +QM/m+iBM; `2b2�`+? QM i?2 7mM+iBQMBM; Q7 TQHB+2 bi�iBQMb BM AM/B�X A7
T`QpB/2/ +QMb2Mi iQ �bF [m2biBQMb Ur?B+? r�b �Hr�vb ;`�Mi2/V- A bT2Mi jy KBMmi2b BMi2`pB2rBM;
i?2 a>P BM i?2B` Q{+2X A �HbQ �bF2/ i?2 a>P iQ bT2�F iQ Qi?2` Q{+2`b BM i?2 bi�iBQMX h?2 a>P
/B/ MQi ?�p2 � `QH2 BM B/2MiB7vBM; Q` b2H2+iBM; Qi?2` TQHB+2 Q{+2`b iQ #2 �TT`Q�+?2/X A �Hr�vb
iQQF r`Bii2M MQi2bX

�7i2` BMi2`pB2rb rBi? i?2 TQHB+2 Q{+2`fb- i?2 a>P bQK2iBK2b ;�p2 K2 � iQm` Q7 i?2 TQHB+2
bi�iBQM- BM+Hm/BM; i?2 ?QH/BM; +2HHbX A ivTB+�HHv bT2Mi � K�tBKmK Q7 j@9 ?Qm`b �i 2�+? TQHB+2
bi�iBQMX h?2 K22iBM;bfQ#b2`p�iBQMb Q++m``2/ �i �Mv iBK2 Q7 /�v #mi mbm�HHv BM i?2 �7i2`MQQM
U#2+�mb2 i?2 a>P mbm�HHv �``Bp2b BM i?2 Q{+2 H�i2` BM i?2 /�vV Q` BM i?2 2p2MBM;b UT`BQ` iQ 3
TKVX .m`BM; i?Bb T2`BQ/- A r�b �#H2 iQ Q#b2`p2 i?2 QM@;QBM;b �i i?2 bi�iBQM BM i2`Kb Q7 i?2
+QKTH�BMib K�/2 #v +BiBx2Mb �M/ i?2 `2�+iBQMb Q7 TQHB+2 Q{+2`b iQ /2K�M/b 7Q` DmbiB+2X

q?BH2 i`�p2HHBM; 7`QK QM2 bi�iBQM iQ �MQi?2` #v +�`- A �HbQ biQTT2/ �i `�M/QK pBHH�;2b �M/
BMi2`pB2r2/ 7Qm`@}p2 pBHH�;2`bX h?2 Tm`TQb2 Q7 BMi2`pB2rBM; pBHH�;2`b BM bK�HH@iQrMb QmibB/2 i?2
�/KBMBbi`�iBp2 ?2�/[m�`i2`b Ur?2`2 i?2 bT2+B�H TQHB+2 bi�iBQMb �`2 HQ+�i2/V r�b iQ mM/2`bi�M/
r?2i?2` i?Qb2 HBpBM; BM i?2 T2`BT?2`B2b ?�p2 FMQrH2/;2 �#Qmi bT2+B�HBx2/ TQHB+2 bi�iBQMb �M/
;�m;2 i?2B` T2`+2TiBQMb Q7 bm+? BMbiBimiBQMbX � `2+m``BM; i?2K2 Qp2` i?2 +Qm`b2 Q7 }2H/ `2b2�`+?
r�b i?2 2KT?�bBb QM +QmMb2HBM; 72K�H2 pB+iBKb Q7 ;2M/2` pBQH2M+2 `�i?2` i?�M 7Q`K�H �``2bi Q7
bmbT2+ibX

SQHB+2rQK2M �i �HH@rQK2M bi�iBQMb +QMbBbi2MiHv #2HB2p2/ i?�i pB+iBKb Q7 pBQH2M+2- 2bT2+B�HHv
/QK2biB+ pBQH2M+2- b?QmH/ #2 `2+QM+BH2/ rBi? i?2B` �#mb2`bX PM2 Q{+2` �i �M �HH@rQK2M bi�iBQM
BM >�`v�M� b�B/,

*QmMb2HBM; �M/ K2/B�iBQM Bb r?�i b2ib mb �T�`i 7`QK MQ`K�H TQHB+2 bi�iBQMbX 6B`bi- �
+QKTH�BMi +QK2b iQ mbX q2 i?2M ivTB+�HHv +QM/m+i i?`22 `QmM/b Q7 +QmMb2HHBM; rBi? #Qi?
T�`iB2bX 6Q` 2t�KTH2- B7 � rQK�M +QKTH�BMb �#Qmi bQK2i?BM; �M/ i`B2b iQ `2;Bbi2` � +�b2-
r2 rBHH b2M/ �M Q{+2` iQ #`BM; i?2 Qi?2` T�`iv iQ i?2 TQHB+2 bi�iBQM �M/ ?�p2 � `QmM/ Q7
+QmMb2HHBM;- i?2`2#v ;BpBM; i?2K �M QTTQ`imMBiv iQ `2bQHp2 i?2 Bbbm2 BM 7`QMi Q7 mbX A7 BiǶb
MQi `2bQHp2/- r2 ;Bp2 i?2K �MQi?2` /�i2 r?2`2 #Qi? T�`iB2b ?�p2 iQ �TT2�` �i i?2 TQHB+2
bi�iBQMX PM+2 �;�BM- B7 BiǶb MQi `2bQHp2/ r2 K�F2 i?2K +QK2 ?2`2 �i �MQi?2` /�i2X A7 BiǶb
biBHH MQi `2bQHp2/- r2 b2M/ i?2K iQ i?2 K2/B�iBQM +2Mi2`- r?2`2 i?2`2 Bb +QmMb2HHBM; i?2`2
iQQX A7 �7i2` �HH i?�i i?2 Bbbm2 Bb biBHH MQi `2bQHp2/- i?2M QMHv i?2M /Q r2 HQ/;2 �M 6A_X9y

AM i?2 �#Qp2 [mQi2- i?2 TQHB+2rQK�M /2b+`B#2b ?Qr b?2 #2HB2p2b `2T2�i2/Hv i`vBM; iQ +QmMb2H
� pB+iBK Q7 ;2M/2` pBQH2M+2 rBi? ?2` �#mb2` Bb T`272`�#H2 i?�M `2;Bbi`�iBQMX A �bF2/ �MQi?2` Q{+2`
B7 2KT?�bBxBM; K2/B�iBQM KB;?i 2M�#H2 i?2 pBQH2M+2 iQ +QMiBMm2- �M/ b?2 b�B/,
9yX S2`bQM�H BMi2`pB2r- �qSa aQMBT�i- RRfkkfRdX
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GQQF- r?2M r2 T�i+? mT i?2 ;B`H rBi? ?2` `2H�iBp2b- r2 ?�p2 i?2 `2H�iBp2b Qp2` ?2`2X q2
;Bp2 i?2K i?2 ;B`H �M/ i?2 `2H�iBp2b irQ b2T�`�i2 /�i2b iQ �TT2�` ?2`2- R8 /�vb �T�`iX q2
�bF i?2 ;B`H- ǵHQQF- �`2 vQm biBHH ?�pBM; �Mv T`Q#H2Kb\ uQm` `2H�iBp2b /B/MǶi TmMBb? vQm Q`
�Mvi?BM; 7Q` ;QBM; iQ i?2 TQHB+2- /B/ i?2v\Ƕ h?2M r2 �+im�HHv K22i 2p2`vQM2 �;�BM �7i2`
� KQMi?- i?2M i?`22 KQMi?b- �M/ i?2M bBt KQMi?bX .m`BM; i?Qb2 K22iBM;b r2 �bF i?2 ;B`H
?Qr b?2 Bb #2BM; i`2�i2/X q2 �HbQ �bF i?2 ?mb#�M/ b2T�`�i2Hv r?�iǶb ;QBM; QM BM i?2 ?Qmb2X
A7 �M Bbbm2 T2`bBbib- i?2M r2 /Q 7Q+mb QM +QmMb2HHBM;X q2 i2HH i?2 ;B`H bQK2iBK2b- ǵ+?BH/-
i?Qb2 �`2 vQm` BM@H�rb- �M/ i?2v �`2 HBF2 vQm` T�`2MibX uQm b?QmH/ HBbi2M iQ i?2KXǶ h?�i
#2+QK2b � `QmiBM2 r?2`2 �7i2` bBt KQMi?b- i?2 bQm`M2bb #2ir22M 2p2`v#Q/v `2+2/2bX9R

a2MBQ` TQHB+2 Q{+2`b U7`QK i?2 AM/B�M SQHB+2 a2`pB+2V BM +?�`;2 Q7 /Bbi`B+ib Q7i2M �+FMQrH@
2/;2/ i?�i �HH@rQK2M bi�iBQMb r2`2 MQi TQTmH�` �KQM; 2Bi?2` TQHB+2rQK2M Q` 72K�H2 pB+iBKbX
PM2 Q{+2` b�B/,

�b /Bbi`B+i +?B27 Q7 S�m`B BM :?�`r�H- A ?�/ � K�?BH� i?�M� mM/2` Kv Dm`Bb/B+iBQMX Jv
b2Mb2 r�b i?�i i?2 rQK2M i?2Kb2Hp2bě#�``BM; i?Qb2 r?Q r�Mi2/ iQ #2 BM � +QK7Q`i�#H2
/�v DQ# rBi? MQi Km+? bi`2bb Q` i?2v Dmbi ?�/ � #�#věr�Mi2/ iQ #2 TQbi2/ �i K�BMbi`2�K
i?�M�bX lMHBF2 � K�?BH� i?�M�- � `2;mH�` i?�M� Bb � k9fd ?m# Q7 �+iBpBivX9k

_2H�i2/Hv- �M Q{+2` b�B/,

A /B/MǶi b22 � /Bb+2`MB#H2 /Bz2`2M+2 �KQM; i?2 pB+iBKb #2ir22M �HH@rQK2M bi�iBQMb �M/
bi�M/�`/ bi�iBQMbX uQm i?BMF vQm rQmH/ 2tT2+i KQ`2 rQK2M iQ +QK2 7Q`r�`/ �M/ b�v
i?2v r�Mi i?2B` +`BK2b BMp2biB;�i2/ #v � K�?BH� i?�M�X A /B/ MQi b22 �Mv bm+? T`272`2M+2
QM i?2 ;`QmM/X A KB;?i �b � TQHB+vK�F2` 722H p2`v ;QQ/ �#Qmi bm+? � `27Q`K- #mi B7 i?2
T2QTH2 K�MMBM; i?2 i?�M�b- �M/ i?2 T2QTH2 r?Q rQmH/ ;Q i?2`2- /QMǶi 722H T�`iB+mH�`Hv
2Mi?mb2/- i?2M A M22/ iQ �bF Kvb2H7 r?�i ǵ2z2+iBp2M2bbǶ K2�MbX9j

9RX S2`bQM�H BMi2`p2r- �qSa 6�`B/�#�/- RRfRRfRdX
9kX S2`bQM�H BMi2`pB2r- ASa P{+2`- dfk3fRdX
9jX S2`bQM�H BMi2`pB2r- ASa P{+2`- dfk3fRdX
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