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J�bTQM;R
R*Q`M2HH lMBp2`bBiv- klMBp2`bBiv Q7 *�HB7Q`MB�- "2`F2H2v

R AMi`Q/m+iBQM
RXR AMBiB�H ;2KBM�i2b �M/ 7Q`iBb +QMbQM�Mib AM i?2 T?QMQHQ;B+�H HBi2`�im`2- BMBiB�H ;2KBM�i2b
�M/ 7Q`iBb +QMbQM�Mib �`2 i`2�i2/ �b irQ b2T�`�i2 +�i2;Q`B2bX AMBiB�H ;2KBM�i2b �`2 T?QMQHQ;B+�HHv
`2T`2b2Mi2/ #v �bbQ+B�iBM; +QMbQM�Mib iQ irQ iBKBM; mMBib Ua22 JmHH2` UkyyRV 7Q` � KQ`2 /2i�BH2/
/Bb+mbbBQM Q7 `2T`2b2Mi�iBQMb Q7 BMBiB�H ;2KBM�i2bVX 6Q`iBb +QMbQM�Mib- QM i?2 Qi?2` ?�M/- �`2 Q7i2M
`2T`2b2Mi2/ rBi? � (Yi2Mb2) 72�im`2 Q` /2b+`B#2/ �b BMpQHpBM; ;`2�i2` ǳ�`iB+mH�iQ`v 7Q`+2ǴX �Hi?Qm;?
BMBiB�H ;2KBM�i2b �M/ 7Q`iBb biQTb �`2 BKTHB+BiHv �M�Hvx2/ rBi? /Bz2`2Mi T?QMQHQ;B+�H `2T`2b2Mi�iBQMb-
i?2v b?�`2 K�Mv Q7 i?2 b�K2 �+QmbiB+ +m2b UC�FQ#bQM 2i �HX- RN8kc h`m#2ixFQv- RNeNc C�2;2`- RN3jc
EQ?H2` � p�M .QKK2H2M- RN3dc �`p�MBiB � hb2`/�M2HBb- kyyyc *?Q 2i �HX- kyykc .B*�MBQ- kyRkc
�H@h�KBKB � E?�ii�#- kyR8c :?Qb?- kyR8VX h?2b2 �`2 bmKK�`Bx2/ BM h�#H2 RX

AMBiB�H ;2KBM�i2b 6Q`iBb +QMbQM�Mib
S?QMQHQ;B+�H `2T`2@
b2Mi�iBQMb

irQ iBKBM; bHQib Q` � KQ`� (i2Mb2)f(+QMbi`B+i2/ ;HQiiBb)f(biBz)

�+QmbiB+ +Q``2H�i2b ↑ /m`�iBQM- ↑ 7y- ↑ BMi2MbBiv-
↓ bT2+i`�H iBHi- oPh UH�M;m�;2
/2T2M/2MiV

↑ ǳ�`iB+mH�iQ`v 2M2`;vǴ f ǳ`2bBb@
i�M+2Ǵ- ↑ /m`�iBQM- ↑ 7y- ↑ BMi2MbBiv-
↓ bT2+i`�H iBHi- oPh UH�M;m�;2
/2T2M/2MiV

h�#H2 R, S?QMQHQ;B+�H `2T`2b2Mi�iBQMb �M/ �+QmbiB+ +Q``2H�i2b Q7 BMBiB�H ;2KBM�i2b �M/ 7Q`iBb
+QMbQM�Mib

h?2 K�BM �+QmbiB+ +Q``2H�i2 Q7 BMBiB�H ;2KBM�i2b Bb �bbmK2/ iQ #2 HQM;2` /m`�iBQM r?BH2 Qi?2`
+m2b- bm+? �b ?B;?2` 7mM/�K2Mi�H 7`2[m2M+v U7yV- ?B;?2` BMi2MbBiv- HQr2` bT2+i`�H iBHi- �M/ H2bb TQbBiBp2
oPh- �`2 /2b+`B#2/ �b b2+QM/�`v- p�`B�#H2 +m2b UE`�2?2MK�MM- kyRRVX PM i?2 Qi?2` ?�M/- i?2 K�BM
+Q``2H�i2 Q7 7Q`iBb +QMbQM�Mib Bb H2bb +H2�`- #2BM; ;2M2`�HHv /2b+`B#2/ �b ?B;? ǳ�`iB+mH�iQ`v 2M2`;vǴ Q`
?B;? ǳ`2bBbi�M+2ǴX h?2 �+QmbiB+ /2i�BHb Q7 i?2 /2b+`BTiBQMb- ?Qr2p2`- +QMi�BM K�Mv Q7 i?2 b�K2 +m2b
�b i?Qb2 /2b+`B#2/ 7Q` BMBiB�H ;2KBM�i2b, HQM;2` /m`�iBQM- ?B;?2` 7y- ?B;?2` BMi2MbBiv- HQr2` bT2+i`�H
iBHi- �M/ H2bb TQbBiBp2 oPhX

"�b2/ QM i?2 �+QmbiB+ +Q``2H�i2b Q7 BMBiB�H ;2KBM�i2b �M/ 7Q`iBb +QMbQM�Mib- �M Qp2`�`+?BM;
[m2biBQM Bb r?2i?2` BMBiB�H ;2KBM�i2b �`2 /BbiBM+i 7`QK 7Q`iBb +QMbQM�MibX h?Bb [m2biBQM Bb MQi
2MiB`2Hv M2rX PM2 +�b2 bim/v Bb EQ`2�M biQTbX EQ`2�M /BbTH�vb � i?`22@r�v 7Q`iBb- H2MBb- �M/
�bTB`�i2/ +QMi`�biX h?2`2 �`2 irQ K�BM T`QTQb�Hb 7Q` i?2 T?QMQHQ;B+�H `2T`2b2Mi�iBQMb Q7 ǳ7Q`iBbǴ
biQTb BM EQ`2�M UE�M; 2i �HX- 7Q`i?+QKBM;VX PM2 Q7 i?2 2�`HB2bi T`QTQb�Hb #v EBK URNe8V BMi`Q/m+2/
ǳi2MbBivǴ Q` � (i2Mb2) 72�im`2 iQ +H�bbB7v 7Q`iBb biQTbX aBKBH�` T`QTQb�Hb mb2 (*QMbi`B+i2/ :HQiiBb)
» q2 rQmH/ HBF2 iQ i?�MF Qm` .mM�M- S�ii�MB J�H�v- �M/ a�H2MiBMQ +QMbmHi�Mib 7Q` T`QpB/BM; i?2B` iBK2 iQ
rQ`F rBi? mb- i?2 K2K#2`b Q7 i?2 *Q`M2HH S?QM2iB+b G�# �M/ l* "2`F2H2vǶb S?Q`mK- "Q# G�//- amb�M GBM-
SBii�v�r�i SBii�v�TQ`M- G�``v >vK�M- �M/ i?`22 �MQMvKQmb `2pB2r2`b 7Q` +QKK2Mib QM Qm` rQ`F- E2Bi?
CQ?MbQM �M/ _QM aT`Qmb2 7Q` i?2 �miQK�iB+ #m`bi /2i2+iBQM b+`BTi- �M/ SBKi?BT EQ+?�Bv�T?mK 7Q` ?2HT BM
+QHH2+iBM; /�i� 7`QK S�ii�MB J�H�v +QMbmHi�MibX

Ü kykk 6`�M+2b+Q "m``QMB- _�FbBi G�m@S`22+?�i?�KK�`�+?- �M/ aB`22K�b J�bTQM;
S`Q+22/BM;b Q7 �JS kykR
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�M/fQ` (aiBz oQ+�H 6QH/b) 72�im`2b U>�HH2 � ai2p2Mb- RNdRc Ap2`bQM- RN3jc GQK#�`/B- RNN9c *?Q �
E2�iBM;- kyyRc *?Q 2i �HX- kyykVX �MQi?2` HBM2 Q7 �M�Hvb2b T`QTQb2b i?�i EQ`2�M 7Q`iBb biQTb �`2
mM/2`HvBM;Hv ;2KBM�i2b U�p2`v � A/b�`/B- kyyRc �?M � Ap2`bQM- kyy9VX aBKBH�` �M�Hvb2b T`QTQb2/
� `2/mM/�Mi `2T`2b2Mi�iBQM rBi? � (i2Mb2) 72�im`2 rBi? irQ iBKBM; bHQib U>�M- RNNeVX AM HQQFBM; �i
arBbb :2`K�M- G�// � a+?KB/ UkyR3V bm;;2bi2/ i?�i i?2 #QmM/�`v #2ir22M BMBiB�H ;2KBM�i2b �M/
7Q`iBb +QMbQM�Mib Bb i2MmQmbX

AM i?Bb T�T2`- r2 T`2b2Mi +QMp2`;BM; 2pB/2M+2 7`QK i?`22 mM/2`bim/B2/ H�M;m�;2b- r?B+? ?�p2
#22M `2TQ`i2/ iQ ?�p2 BMBiB�H ;2KBM�i2b, .mM�M UC�TQMB+V- S�ii�MB J�H�v U�mbi`QM2bB�MV- �M/
a�H2MiBMQ UAM/Q@1m`QT2�MVX q2 /2KQMbi`�i2 i?�i BMBiB�H ;2KBM�i2b K�v �HbQ #2 `2HB�#Hv +m2/
#v 7y �M/ BMi2MbBivX _2HB�M+2 QM i?2b2 �+QmbiB+ +m2b Bb bi`QM;Hv `2KBMBb+2Mi Q7 /2b+`BTiBQMb Q7
i?2 �+QmbiB+ +m2b Q7 7Q`iBb +QMbQM�Mib BM- 7Q` BMbi�M+2- EQ`2�MX �++Q`/BM;Hv- r2 T`QTQb2 � `B+?-
mMB}2/ T?QMQHQ;B+�H `2T`2b2Mi�iBQM Q7 BMBiB�H ;2KBM�i2b �M/ 7Q`iBb +QMbQM�Mib- r?2`2 b2p2`�H +m2b �`2
�p�BH�#H2 iQ BKTH2K2Mi T?QMQHQ;B+�H +QMi`�bi �M/ i?2 /Bz2`2M+2 K�v HB2 BM H�M;m�;2@bT2+B}+ r2B;?ib
Q7 i?2b2 +m2bX

RXk G�M;m�;2 #�+F;`QmM/ .mM�M Bb � aQmi?2`M _vmFvm�M H�M;m�;2 bTQF2M QM i?2 BbH�M/ Q7
uQM�;mMB BM PFBM�r� S`272+im`2- C�T�MX u�K�/� 2i �HX UkyR8V 2biBK�i2 �TT`QtBK�i2Hv 9yy bT2�F2`b
U�#Qmi k8W Q7 i?2 TQTmH�iBQM Q7 i?2 BbH�M/VX �b i?2 vQmM;2bi bT2�F2`b �`2 BM i?2B` bBtiB2b- i?2`2 Bb MQ
BMi2`;2M2`�iBQM�H i`�MbKBbbBQM �M/ i?2 H�M;m�;2 Bb ǳb2p2`2Hv 2M/�M;2`2/Ǵ U*�i�HQ;m2 Q7 1M/�M;2`2/
G�M;m�;2b- kykkVX .mM�M ?�b � i?`22@pQr2H BMp2MiQ`v f� B mfR rBi? MQ /BbiBM+iBp2 pQr2H H2M;i?X
h?2 +QMbQM�Mi BMp2MiQ`v Bb H�B/ Qmi BM h�#H2 kX �b ;2KBM�i2 +QMbQM�Mib �`2 i?2 Q#D2+i Q7 bim/v BM
i?Bb T�T2`- i?2v ?�p2 #22M #QH/2/X q?BH2 "2MiH2v Ukyy3V /2b+`B#2b i?2b2 +QMbQM�Mib �b ;2KBM�i2b-
u�K�/� 2i �HX UkyR8V /2b+`B#2b i?2K �b 7Q`iBbX fTTf �M/ f++f /Q MQi ?�p2 bBM;H2iQM +QmMi2`T�`ibX
qQ`/@K2/B�H biQTb �`2 M2mi`�HBx2/ iQ ;2KBM�i2bX .mM�M BMBiB�H ;2KBM�i2b ?BbiQ`B+�HHv �`Bb2 7`QK i?2
bvM+QT2 Q7 ?B;? pQr2Hb #2ir22M Q#bi`m2Mib BM rQ`/@BMBiB�H bvHH�#H2bX

G�#B�H .2Mi�H S�H�i�H o2H�` :HQii�H
aiQT TT- # i- ii- / ++ F- FF- ;
L�b�H K M N
6`B+�iBp2 b ?
h�T `
�TT`QtBK�Mi r D

h�#H2 k, .mM�M +QMbQM�Mi BMp2MiQ`v U�/�Ti2/ 7`QK u�K�/� 2i �HX UkyR8,98RVV

S�ii�MB J�H�v Bb QM2 Q7 i?2 72r �mbi`QM2bB�M H�M;m�;2b bTQF2M BM K�BMH�M/ aQmi?2�bi �bB�X
�TT`QtBK�i2Hv RX9d KBHHBQM T2QTH2 bT2�F S�ii�MB J�H�v �i ?QK2 �++Q`/BM; iQ i?2 kyRy +2MbmbX
S�ii�MB J�H�v- bTQF2M BM bQmi?2`M h?�BH�M/- Bb � /B�H2+i +QMiBMmmK rBi? E2H�Mi�M J�H�v �M/
Qi?2` MQ`i?2�bi2`M T2MBMbmH�` J�H�v p�`B2iB2b bTQF2M BM J�H�vbB� U*QHHBMb- RN3NVX S�ii�MB J�H�v Bb
r2HH@FMQrM �b � H�M;m�;2 rBi? ;2KBM�i2b �ii2bi2/ QMHv BM rQ`/@BMBiB�H TQbBiBQMX �HH TQbbB#H2 QMb2i
+QMbQM�Mib BM S�ii�MB J�H�v ?�p2 � ;2KBM�i2 +QmMi2`T�`i- �b b?QrM BM h�#H2 j �/�Ti2/ 7`QK li?�B
UkyRRVX

a�H2MiBMQ Bb � _QK�M+2 p�`B2iv #2HQM;BM; iQ i?2 1ti`2K2 aQmi?2`M Ai�HB�M ;`QmTc Bi Bb bTQF2M
BM i?2 +BiB2b Q7 G2++2- "`BM/BbB- �M/ h�`�MiQX �b �M 1ti`2K2 aQmi?2`M Ai�HB�M p�`B2iv- a�H2MiBMQ Bb
KQbi +HQb2Hv `2H�i2/ iQ aQmi?2`M *�H�#`B�M �M/ aB+BHB�M p�`B2iB2bX �M Q{+B�H MmK#2` Q7 bT2�F2`b
Bb MQi �p�BH�#H2- ?Qr2p2`- 2biBK�i2b �`2 BM i?2 `�M;2 Q7 R@RX8 KBHHBQM bT2�F2`bX � mMB[m2 72�im`2 Q7
a�H2MiBMQ BM i?2 �TmHB�M �`2� Bb i?2 T`2b2M+2 Q7 +QMi`�biBp2 BMBiB�H ;2KBM�i2b U_QK�MQ- kyyj- kyR8V-
r?B+? �`2 /2b+`B#2/ �b `Q#mbiHv +m2/ r?2M +QKT�`2/ rBi? Qi?2` aQmi?2`M Ai�HB�M H�M;m�;2b i?�i
�HbQ ?�p2 i?Bb +QMbi`�bi- 2X;X- bm+? �b �Hi�Km`�MQ U"2`iBM2iiQ � GQTQ`+�`Q- RNNNVX

AMBiB�H ;2KBM�i2b BM a�H2MiBMQ ?�p2 b2p2`�H TQbbB#H2 H2tB+�H �M/ MQM@H2tB+�H Q`B;BMbX h?2v +�M
�`Bb2 7`QK UBV 2tT`2bbBp2 ;2KBM�iBQM-c UBBV +QMbQM�Mi�H �bbBKBH�iBQMb �i i?2 #2;BMMBM; Q7 � rQ`/-
QM+2 BMBiB�H pQr2H �T?�2`2bBb ?�b i�F2M TH�+2c UBBBV _�//QTTB�K2MiQ aBMi�iiB+Q- �M BMBiB�H ;2KBM�iBQM
T`Q+2bb �+iBp2 �7i2` bi`2bb2/ pQr2Hb �M/ � +HQb2/ b2i Q7 7mM+iBQM rQ`/b i?�i /Q MQi ?�p2 }M�H bi`2bb
R fQf Q++m`b BM � T�`iB+H2 @/Q �M/ � 72r BMi2`D2+iBQMbX

k
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G�#B�H .2Mi�H S�H�i�H o2H�` :HQii�H
aiQT pQB+2H2bb T- TT i- ii +- ++ F- FF P- PP

pQB+2H2bb �bTB`�i2/ T?- TT? i?- ii? +?- ++? F?- FF?

pQB+2/ #- ## /- // é- éé ;- ;;
6`B+�iBp2 pQB+2H2bb b- bb ?- ??

pQB+2/ xx G-GG
L�b�H K- KK M- MM ñ- ññ N- NN
GB[mB/ H- HH- ``
�TT`QtBK�Mi r- rr D- DD

h�#H2 j, S�ii�MB J�H�v +QMbQM�Mi BMp2MiQ`v U�/�Ti2/ 7`QK li?�B UkyRRVV

UGQTQ`+�`Q- RNNdVX
lMHBF2 BM .mM�M �M/ S�ii�MB J�H�v- a�H2MiBMQ bT2�F2`b /BbiBM;mBb? bBM;H2iQMb 7`QK ;2KBM�i2b

#Qi? rQ`/@BMBiB�HHv �M/ rQ`/@K2/B�HHvX LQi �HH TQbbB#H2 QMb2i +QMbQM�Mib BM a�H2MiBMQ ?�p2 �M BMBiB�H
;2KBM�i2 +QmMi2`T�`i- �b b?QrM BM h�#H2 9X

G�#B�H G�#BQ/2Mi�H �Hp2QH�` SQbi@�Hp2QH�` _2i`Q~2t o2H�`
aiQT pQB+2H2bb T- TT i- ii ú-úú F- FF

pQB+2/ ## /- // ã-ãã ;- ;;
6`B+�iBp2 pQB+2H2bb 7- z b- bb

pQB+2/ p- pp x
�z`B+�i2 pQB+2H2bb ib- iib tS, ttS

pQB+2/ /x- //x dZ, ddZ
L�b�H K- KK M- MM ñ ññ N
GB[mB/ H- HH- `- ``
�TT`QtBK�Mi r D- DD

h�#H2 9, a�H2MiBMQ +QMbQM�Mi BMp2MiQ`v

k J2i?Q/QHQ;v
kXR .�i� +QHH2+iBQM S�ii�MB J�H�v �M/ a�H2MiBMQ /�i� r2`2 +QHH2+i2/ BM +QMi`QHH2/- KQ`2
H�#Q`�iQ`v@HBF2 b2iiBM;b- r?BH2 .mM�M /�i� r�b ;�i?2`2/ 7`QK }2H/rQ`F `2+Q`/BM;bX

kXRXR .mM�M h?2 /�i� 7Q` .mM�M r�b +mHH2/ 7`QK RN }2H/rQ`F b2bbBQMb rBi? uQM2b?B`Q am2FQ- �
bT2�F2` BM ?2` H�i2 b2p2MiB2b- +�``B2/ Qmi #v G�m@S`22+?�i?�KK�`�+? BM i?2 bT2�F2`Ƕb ?QK2X a2bbBQMb
r2`2 `2+Q`/2/ �i � b�KTHBM; `�i2 Q7 99XR F>x rBi? � wQQK >9M _2+Q`/2` �M/ � aQMv 1H2+i`2i
*QM/2Mb2` JB+`QT?QM2 U1*J@*_RkyVX h?2 +QMi2Mi Q7 i?2 `2+Q`/2/ b2bbBQMb BM+Hm/2/ 2HB+Bi�iBQM Q7
rQ`/b �M/ b2Mi2M+2b- �b r2HH �b M�``�iBp2b �M/ biQ`B2b 7`QK i?2 bT2�F2`X �b bm+?- i?2 M�im`2 Q7
i?2 /�i� Bb bi�`FHv /Bz2`2Mi 7`QK i?2 /�i� +QHH2+i2/ 7`QK S�ii�MB J�H�v �M/ a�H2MiBMQX a2Mi2M+2b
r2`2 �HB;M2/ �M/ i`�Mb+`B#2/ BM 1G�L UqBii2M#m`; 2i �HX- kyyeV #v G�m@S`22+?�i?�KK�`�+? �M/
J�bTQM;X 6QHHQrBM; i`�Mb+`BTiBQM- i?2 JQMi`2�H 6Q`+2/ �HB;M2` UJ6�V UJ+�mHBz2 2i �HX- kyRdV
r�b mb2/ iQ �miQK�iB+�HHv �HB;M rQ`/b �M/ T?QM2b BM Q`/2` iQ +`2�i2 � KBMB�im`2 +Q`TmbX h�`;2i
rQ`/b +QMi�BMBM; BMBiB�H fi ii F FFf r2`2 B/2MiB}2/ �M/ rQ`/b rBi? � ;HB/2 Ufrf Q` fDfV 7QHHQrBM; i?2
BMBiB�H +QMbQM�Mi r2`2 QKBii2/- H2�pBM; kdRR Ueee ic 88e iic Rj9e Fc R9j FFV i�`;2i rQ`/bX "2+�mb2
pQB+2H2bb biQTb +QMbBbi Q7 bBH2M+2- r2 `2KQp2/ iQF2Mb 7Q` r?B+? i?2 #2;BMMBM; Q7 i?2 biQT +QmH/ MQi
#2 B/2MiB}2/X h?Bb T`Q+2bb BMpQHp2/ irQ bi2Tb, URV aiQTb Qp2` jyy Kb r2`2 2t+Hm/2/ }`biX UkV qBi?
i?2 `2K�BMBM; b2i- i?2 K2�M �M/ bi�M/�`/ /2pB�iBQM 7Q` 2�+? biQT r�b +�H+mH�i2/ �M/ iQF2Mb Qp2`
j bi�M/�`/ /2pB�iBQMb 7`QK i?2 K2�M r2`2 `2KQp2/X "2+�mb2 bBM;H2iQMb �`2 /2b+`B#2/ �b bHB;?iHv
�bTB`�i2/ Uu�K�/� 2i �HX- kyR8V- r2 �HbQ �TTHB2/ � biQT #m`bi B/2MiB}+�iBQM b+`BTi- r`Bii2M #v E2Bi?
CQ?MbQM UTX+XV- iQ �miQK�iB+�HHv /2i2+i i?2 iBKBM; Q7 biQT #m`bibX h?2 oQB+2 PMb2i hBK2 UoPhV r�b

j



"m``QMB- 2iX�HX lMB7vBM; AMBiB�H :2KBM�i2b �M/ 6Q`iBb aiQTb pB� G�`vM;2�H aT2+B}+�iBQM

H�#2H2/ �b #2;BMMBM; 7`QK i?2 iBK2TQBMi Q7 i?2 #m`bi �M/ 2M/BM; �i i?2 `B;?i 2/;2 Q7 i?2 +QMbQM�Mi-
�b K�`F2/ #v i?2 J6�X h?2 #m`bi b+`BTi r�b mM�#H2 iQ B/2MiB7v � #m`bi 7Q` jye iQF2Mb- bQ QMHv
k9y8 Ue99 ic 8Ry iic RRk9 Fc Rkd FFV iQF2Mb r2`2 �p�BH�#H2 iQ �M�Hvx2 oPhX h?2 �+QmbiB+ K2�bm`2b
7y �M/ AMi2MbBiv r2`2 K2�bm`2/ Qp2` i?2 bT�M Q7 i?2 pQr2H 7QHHQrBM; i?2 BMBiB�H biQT 7Q` �HH kdRR
iQF2MbX Rkk8 Ujke ic jRj iic 8jy Fc 8e FFV iQF2Mb rBi? #Qi? `2HB�#H2 +HQbm`2 QMb2ib �M/ � /2i2+i�#H2
#m`bi `2K�BM2/ 7Q` r?B+? biQT /m`�iBQM +QmH/ #2 +�H+mH�i2/X 6B;m`2 R BHHmbi`�i2b i?2 `2bmHib Q7 i?2
�miQK�iB+ b2;K2Mi�iBQM �M/ #m`bi /2i2+iBQM 7Q` � rQ`/ #2;BMMBM; rBi? � bBM;H2iQM UH27iV �M/ QM2
#2;BMMBM; rBi? � ;2KBM�i2 U`B;?iVX q2 `2+Q;MBx2 i?�i ;2KBM�i2 fFFf Bb b2p2`2Hv mM/2``2T`2b2Mi2/
�M/ bQ i?2 `2bmHib Kmbi #2 BMi2`T`2i2/ rBi? +�miBQMX

6B;m`2 R, �miQK�i2/ oPh �HB;MK2Mi 7Q` rQ`/ #2;BMMBM; rBi? bBM;H2iQM UH27iV �M/ ;2KBM�i2 U`B;?iV

kXRXk S�ii�MB J�H�v h?2 /�i� 7`QK S�ii�MB J�H�v r�b +QHH2+i2/ 7`QK R9 M�iBp2 bT2�F2`b Q7
S�ii�MB J�H�v UeJc 36VX h?2v r2`2 �bF2/ iQ T`QMQmM+2 Rj /BbvHH�#B+ KBMBK�H T�B`b /Bz2`BM; QMHv
BM i?2B` rQ`/@BMBiB�H QMb2ib r?B+? r2`2 2Bi?2` ;2KBM�i2b Q` bBM;H2iQMb- �b b?QrM BM h�#H2 8X h?2
biBKmHB r2`2 2HB+Bi2/ BM irQ T?`�b�H TQbBiBQMb, T?`�b2@K2/B�H �M/ T?`�b2@}M�H TQbBiBQMbX aiBKmHB r2`2
T`2b2Mi2/ Q`�HHv rBi? M�im`�H@bQmM/BM; h?�B b2Mi2M+2b +QMi�BMBM; i?2 i�`;2i rQ`/bX S�`iB+BT�Mib r2`2
�bF2/ iQ i`�MbH�i2 i?2 b2Mi2M+2 iQ S�ii�MB J�H�vX 1�+? b2Mi2M+2 r�b `2T2�i2/ bBt iBK2bX

aBM;H2iQM U*o*oV :2KBM�i2 U**o*oV
T�;B ǵKQ`MBM;Ƕ TT�;B ǵ2�`Hv KQ`MBM;Ƕ
T�F� ǵiQ mb2fr2�`Ƕ TT�F� ǵmb�#H2Ƕ
i�MO? ǵH�M/Ƕ ii�MO? ǵQmibB/2Ƕ
/�TQ ǵFBi+?2MǶ //�TQ ǵ�i i?2 FBi+?2MǶ
F�iQP ǵ?�KK2`Ƕ FF�iQP ǵ7`Q;Ƕ
F�#Q ǵC�p� F�TQFǶ FF�#Q ǵ#22iH2Ƕ
;�éB ǵr�;2Ƕ ;;�éB ǵb�rǶ
é�HE ǵT�i?Ƕ éé�HE ǵiQ r�HFǶ
KBb� ǵKmbi�+?2Ƕ KKBb� ǵiQ ;`Qr � Kmbi�+?2Ƕ
H�#O ǵT`Q}iǶ HH�#O ǵbTB/2`Ƕ
#mHE ǵKQQMǶ ##mHE ǵKQMi?Ƕ
#mNO ǵ~Qr2`Ƕ ##mNO ǵiQ #HQQKǶ
émGB ǵiQ bi2�HǶ éémGB ǵi?B27Ƕ

h�#H2 8, S�ii�MB J�H�v biBKmHB

�m/BQ /�i� r2`2 +QHH2+i2/ �i 99XR F>x BM S`��i U"Q2`bK� � q22MBMF- kykyV #v mbBM; � _Q/2
Lh@la"- � +�`/BQB/ +QM/2Mb2` KB+`QT?QM2X h?2 `2+Q`/BM;b r2`2 /QM2 BM [mB2i `QQKb �i i?2 S`BM+2
Q7 aQM;FH� lMBp2`bBiv- S�ii�MB *�KTmbX a2;K2Mi�H #QmM/�`B2b r2`2 Q#i�BM2/ BM S`��i h2ti:`B/b #v
7Q`+2/ �HB;MK2Mi mbBM; i?2 JQMi`2�H 6Q`+2/ �HB;M2` UJ+�mHBz2 2i �HX- kyRdVX h?2 h2ti:`B/b r2`2
BMbT2+i2/ �M/ K�Mm�HHv +Q``2+i2/ r?2M M2+2bb�`vX h?2`2 �`2 R-yNk iQF2Mb BM iQi�HX

kXRXj a�H2MiBMQ a�H2MiBMQ /�i� r�b +QHH2+i2/ 7`QK � M�iBp2 bT2�F2`- � mMBp2`bBiv@2/m+�i2/ K�H2
r?Q r�b ke �i i?2 iBK2 Q7 i?2 `2+Q`/BM; �M/ ?�BHb 7`QK aT2++?B� UG2++2V BM aQmi?2`M a�H2MiQX q2
+QHH2+i2/ R9 KBMBK�H T�B`b- `2T`2b2MiBM; �HH TQbbB#H2 BMBiB�H ;2KBM�i2b �M/ bBM;H2iQM T�B`b- h�#H2 eX
1�+? Q7 i?2 k3 mMB[m2 Bi2Kb r�b 2K#2//2/ BM � +�``B2` b2Mi2M+2- (HB"/ÃBKm sss ##QMm) ǵr2 `2�/
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"m``QMB- 2iX�HX lMB7vBM; AMBiB�H :2KBM�i2b �M/ 6Q`iBb aiQTb pB� G�`vM;2�H aT2+B}+�iBQM

sss r2HHǶ �M/ `2T2�i2/ RR iBK2bX h?2 Q`/2` Q7 T`2b2Mi�iBQM Q7 2�+? rQ`/ r�b `�M/QKBx2/X

aBM;H2iQM U*o*oV :2KBM�i2 U**o*oV
TmMi� ǶTQBMi-iBTǶ TTmMi� ǶA �TTQBMiǶ
K�iim Ƕ+`�xv JXa:XǶ KK�iim ǶA TH�+2 BMbB/2Ƕ
7D�MFm Ƕ~�MFǶ zD�MFm ǶM2ti iQǶ
pBi� ǶHB72Ƕ ppBi� Ƕbf?2 b+`2rbǶ
i�FFm Ƕ?22HǶ ii�FFm ǶA �ii�+FfbiB+FǶ
/mKm ǶA i�K2Ƕ //mKm ǶA HB;?i mTǶ
M�i� Ƕ#Q`M 6Xa:XǶ MM�i� Ƕv2�`Ƕ
`Bp� Ƕ#2/ Q7 � `Bp2`Ƕ ``Bp� Ƕbf?2 +QK2b M2�`Ƕ
lEnta ǶbHQr 6Xa:XǶ llEnta Ƕbf?2 H2ib HQQb2Ƕ
bmHm Ƕ�HQM2Ƕ bbmHm ǶF22T � +�`/Ƕ
ÙBim ǶpBM2;�`Ƕ ÙÙBim ǶA FBHHǶ
dZmbim Ƕ`B;?iǶ dZdZmbim ǶA `2T�B`Ƕ
F�bm Ƕ+?22b2Ƕ FF�bm ǶA K�F2 /r2HHǶ

h�#H2 e, a�H2MiBMQ biBKmHB

h?2 `2+Q`/BM; r�b +QM/m+i2/ BM � [mB2i `QQK �i i?2 T�`iB+BT�MiǶb ?Qmb2X �m/BQ r�b +QHH2+i2/
mbBM; � a2MM?2Bb2` ?2�/@KQmMi2/ KB+`QT?QM2X h?2 b�KTHBM; `�i2 r�b 99XR F>xX h?2 /�i� r�b
K�Mm�HHv b2;K2Mi2/ mbBM; S`��i h2ti:`B/b U"Q2`bK� � q22MBMF- kykyV #v "m``QMBX

kXk �+QmbiB+ �M�HvbBb h?2 h2ti:`B/b +QMi�BMBM; b2;K2Mi�H #QmM/�`B2b �M/ i?2 �m/BQ bB;M�Hb
r2`2 `2�/ #�+F BM J�hG�"ȉ 7Q` �+QmbiB+ K2�bm`2K2Mib �M/ �M�HvbBbX q2 Q#i�BM2/ i?`22
K2�bm`2K2Mib i?�i r2`2 `2TQ`i2/ iQ #2 �bbQ+B�i2/ iQ BMBiB�H ;2KBM�i2b �M/ 7Q`iBb +QMbQM�Mib, UBV
+QMbQM�Mi /m`�iBQM U2t+2Ti i�`;2i rQ`/b i?�i �TT2�` BM mii2`�M+2@BMBiB�H TQbBiBQMV- UBBV 7y +QMiQm` Q7
i?2 pQr2H 7QHHQrBM; bBM;H2iQM �M/ ;2KBM�i2 QMb2ib- �M/ UBBBV BMi2MbBiv +QMiQm` Q7 i?2 7QHHQrBM; pQr2HbX

h?2 2z2+ib Q7 BMBiB�H ;2KBM�i2b QM +QMbQM�Mi /m`�iBQM r2`2 i2bi2/ rBi? HBM2�` KBt2/@2z2+i
`2;`2bbBQM KQ/2HbX q2 bi�`i2/ rBi? � #�b2HBM2 KQ/2H i?�i +QMi�BM2/ `�M/QK 2z2+ib QMHvX 6Q`
a�H2MiBMQ �M/ .mM�M- 2�+? rBi? QMHv QM2 T�`iB+BT�Mi- r2 BM+Hm/2/ `�M/QK BMi2`+2Tib 7Q` i?2
K�MM2`fTH�+2 Q7 i?2 QMb2i b2;K2MibX 6Q` S�ii�MB J�H�v rBi? R9 T�`iB+BT�Mib- `�M/QK BMi2`+2Tib 7Q`
2�+? T�`iB+BT�Mi r2`2 �HbQ BM+Hm/2/X q2 i?2M i2bi2/ mbBM; �LPo� iQ b22 r?2i?2` �//BM; � }t2/
2z2+i 7Q` i?2 T`2b2M+2 Q7 BMBiB�H ;2KBM�i2b BKT`Qp2/ i?2 KQ/2H }iX _�M/QK bHQT2b 7Q` i?2 }t2/ 2z2+i
#v bT2�F2` �M/ QMb2i K�MM2`fTH�+2 r2`2 �HbQ BM+Hm/2/ BM i?Bb KQ/2HX

7y p�Hm2b r2`2 +QHH2+i2/ #v mbBM; i?2 J�hG�" TBi+?UV 7mM+iBQM- mbBM; i?2 MQ`K�HBx2/ +Q``2H�iBQM
�H;Q`Bi?K U�i�H- RNeNVX aQmM/ S`2bbm`2 G2p2H@MQ`K�HBx2/ BMi2MbBiv p�Hm2b r2`2 +�H+mH�i2/ #v
i`�Mb7Q`KBM; i?2 `QQi K2�M b[m�`2/ U_JaV �KTHBim/2 Q7 i?2 bB;M�H- 2ti`�+i2/ mbBM; i?2 J�hG�"
`KbUV 7mM+iBQM- iQ /" �M/ MQ`K�HBxBM; iQ i?2 ?mK�M �m/BiQ`v i?`2b?QH/ mbBM; i?2 7Q`KmH�
20 × log10

I
I0 - r?2`2 I Bb i?2 �KTHBim/2 Q7 i?2 bB;M�H �M/ I0 `2T`2b2Mib i?2 MQ`K�HBxBM; i2`K 7Q`

i?2 �m/BiQ`v i?`2b?QH/ Q7 � Ryyy >x bBM2 r�p2- 2[m�H iQ 2 × 10−5 U>m�M; 2i �HX- kyyRVX 6Q` i?2
S�ii�MB J�H�v /�i�- 7y �M/ BMi2MbBiv p�Hm2b r2`2 MQ`K�HBx2/ mbBM; x@b+Q`2bX 6BM�HHv- 7y �M/ BMi2MbBiv
+QMiQm`b r2`2 iBK2@r�`T2/ iQ Q#i�BM � }t2/ H2M;i? `2[mB`2/ #v i?2 ;`Qri? +m`p2 �M�HvbBbX

7y �M/ BMi2MbBiv +QMiQm`b r2`2 �M�Hvx2/ mbBM; i?B`/@Q`/2` Q`i?Q;QM�H TQHvMQKB�H ;`Qri? +m`p2
�M�HvbBbX h?2 2z2+ib Q7 BMBiB�H ;2KBM�i2b r2`2 i2bi2/ rBi? � M2bi2/ KQ/2H- BM i?2 b�K2 7�b?BQM �b
i?2 bi�iBbiB+�H �M�HvbBb Q7 +QMbQM�Mi /m`�iBQMX h?2 #�b2HBM2 KQ/2H QMHv +QMi�BMb `�M/QK 2z2+ibX q2
?�p2 `�M/QK BMi2`+2Tib QMHv 7Q` i?2 pQr2H [m�HBivX q2 i?2M i2bi2/ mbBM; �LPo� r?2i?2` �//BM; �
}t2/ 2z2+i 7Q` i?2 T`2b2M+2 Q7 BMBiB�H ;2KBM�i2b BKT`Qp2/ i?2 KQ/2H }iX A7 i?2 }t2/ 2z2+i BKT`Qp2/
i?2 KQ/2H }i- r2 �//2/ i?2 BMi2`�+iBQM Q7 i?2 T`2b2M+2 Q7 BMBiB�H ;2KBM�i2b rBi? Q`i?Q;QM�H HBM2�`-
[m�/`�iB+- �M/ +m#B+ iBK2 UJB`K�M- kyR9VX h?2 `�M/QK 2z2+i Q7 BM/BpB/m�H bm#D2+ib Bb MQi BM+Hm/2/-
#2+�mb2 i?2 7y �M/ BMi2MbBiv p�Hm2b ?�/ #22M T`2pBQmbHv x@b+Q`2/ #v T�`iB+BT�MiX

kXj h`�/2@Qz �M�HvbBb :Bp2M i?2 KmHiB/BK2MbBQM�HBiv Q7 i?2 T?QM2iB+ +m2b BMpQHp2/ BM i?2
;2KBM�i2 +QMi`�bib 7Q` �HH i?`22 H�M;m�;2b- r2 �HbQ /2+B/2/ iQ 2tTHQ`2 r?2i?2` i?2b2 +m2b i`�/2
Qz rBi? 2�+? Qi?2`X A7 /m`�iBQM�H /Bz2`2M+2b #2ir22M bBM;H2iQMb �M/ ;2KBM�i2b /2+`2�b2- 7y �M/
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"m``QMB- 2iX�HX lMB7vBM; AMBiB�H :2KBM�i2b �M/ 6Q`iBb aiQTb pB� G�`vM;2�H aT2+B}+�iBQM

BMi2MbBiv /Bz2`2M+2b �`2 2tT2+i2/ iQ BM+`2�b2 BM Q`/2` iQ T`2b2`p2 i?2 +QMi`�biX 7y �M/ BMi2MbBiv-
QM i?2 Qi?2` ?�M/- �`2 2tT2+i2/ iQ #2 TQbBiBp2Hv +Q``2H�i2/ rBi? 2�+? Qi?2` bBM+2 #Qi? #2+�mb2 7y
+QMi`B#mi2b iQ i?2 2M2`;v T`2b2Mi BM i?2 bB;M�H U�H#2`i � LB+2M#QBK- kykyV �M/ #2+�mb2 bT2�F2`b
?�p2 #22M b?QrM iQ K�MBTmH�i2 7y �M/ BMi2MbBiv BM i�M/2K iQ +m2 T`QKBM2M+2 UhBHb2M- kyReVX

q2 +�H+mH�i2/ i?2 7QHHQrBM; S2�`bQM _ +Q``2H�iBQM b+Q`2b 7Q` 2�+? H�M;m�;2, URV 7y pbX .m`�iBQM-
UkV AMi2MbBiv pbX .m`�iBQM- UjV 7y pbX AMi2MbBivX h?2 K2�M 7y �M/ BMi2MbBiv p�Hm2b �+`Qbb i?2 /m`�iBQM
Q7 i?2 pQr2H r2`2 mb2/ iQ T`QpB/2 � bBM;H2 p�Hm2 iQ +QKT�`2 rBi? /m`�iBQMX 6Q` .mM�M- bBM+2 oPh
�TT2�`b iQ #2 �M BKTQ`i�Mi +m2 7Q` i?2 ;2KBM�i2 +QMi`�bi- r2 +�H+mH�i2/ 7y �M/ BMi2MbBiv +Q``2H�iBQMb
rBi? +HQbm`2 /m`�iBQM- oPh /m`�iBQM- �M/ i?2 +QK#BM2/ +HQbm`2YoPh /m`�iBQMX

kX9 J�+?BM2 G2�`MBM; q2 7m`i?2` bmTTH2K2Mi2/ bi�iBbiB+�H �M�Hvb2b rBi? K�+?BM2 H2�`MBM;
+H�bbB}+�iBQMX q2 mb2/ amTTQ`i o2+iQ` J�+?BM2b UaoJV iQ �bb2bb, UBV i?2 `Q#mbiM2bb Q7 bBM;H2iQM@
BMBiB�H ;2KBM�i2 +QMi`�bib �M/ UBBV i?2 +QMi`B#miBQM Q7 2�+? �+QmbiB+ +m2 U/m`�iBQM- BMi2MbBiv �M/ 7yVX
6QHHQrBM; T`2pBQmb rQ`F QM i?2 iQTB+ U"m``QMB 2i �HX- kyky- "m``QMB � J�bTQM;- iQ �TT2�`V- r2
BMp2biB;�i2/ b2p2`�H +QK#BM�iBQMb Q7 �+QmbiB+ +m2b iQ /2i2`KBM2 i?Qb2 i?�i #2bi T`2/B+i bBM;H2iQM pb
;2KBM�i2X q2 +?QQb2 aoJb Qp2` GBM2�` .Bb+`BKBM�Mi �M�Hvb2b- 2KTHQv2/ BM T`2pBQmb rQ`F- #2+�mb2
aoJb- mMHBF2 G.�b- /Q MQi K�F2 �bbmKTiBQMb `2;�`/BM; i?2 mM/2`HvBM; /�i� /Bbi`B#miBQMX h?2
72�im`2b i?�i r2 mb2/ iQ T`2/B+i i?2 +�i2;Q`v H�#2Hb �`2,

URV .m`�iBQM Uk 72�im`2bV, +QMbQM�Mi U*V `�r /m`�iBQM- �M/ `�iBQ Q7 * iQ i?2 2MiB`2 bvHH�#H2
UkV AMi2MbBiv URy 72�im`2bV, AMi2MbBiv +QMiQm`b Qp2` i?2 7QHHQrBM; pQr2H UoV- /QrMb�KTH2/ iQ Ry

/�i�TQBMibX
UjV 7y URy 72�im`2bV, 7y +QMiQm`b Qp2` i?2 7QHHQrBM; pQr2H UoV- /QrMb�KTH2/ iQ Ry /�i�TQBMibX

6Q` �HH H�M;m�;2b- 72�im`2b r2`2 x@b+Q`2/- �b i?2 T`Q+2/m`2 Bb FMQrM iQ BKT`Qp2 +H�bbB}+�iBQMX h?Bb
r�b /QM2 b2T�`�i2Hv #v bT2�F2` 7Q` i?2 S�ii�MB J�H�v /�i�b2iX 7y �M/ BMi2MbBiv +QMiQm`b r2`2 �HbQ
/QrMb�KTH2/ �b /BK2MbBQM�HBiv `2/m+iBQM Bb `2+QKK2M/2/ iQ BKT`Qp2 aoJ �++m`�+vX

6Q` 2�+? H�M;m�;2- r2 i`�BM2/ Ry aoJ KQ/2HbX AM i?2 `2bmHib b2+iBQM- r2 `2TQ`i i?2B`
K2�M �++m`�+v �M/ bi�M/�`/ /2pB�iBQMX �HH aoJ KQ/2Hb r2`2 i`�BM2/ BM J�hG�"- mbBM; �M
GR bQ7i@K�`;BM KBMBKBx�iBQM pB� [m�/`�iB+ T`Q;`�KKBM; QTiBKBx�iBQM `QmiBM2 7`QK i?2 J�hG�"
QTiBKBx�iBQM iQQH#QtX 1�+? Q7 i?2 Ry KQ/2Hb #v H�M;m�;2 r�b i`�BM2/ �M/ i2bi2/ mbBM; Ry@7QH/ +`Qbb
p�HB/�iBQMX h?2 K2�M �M/ bi�M/�`/ /2pB�iBQM �++m`�+v r2 `2TQ`i �`2 7`QK +`Qbb@p�HB/�iBQMX

j _2bmHib
jXR �+QmbiB+ �M�HvbBb q2 Q#b2`p2/ � bB;MB}+�Mi 2z2+i Q7 i?2 T`2b2M+2 Q7 BMBiB�H ;2KBM�i2b QM
/m`�iBQM Q7 i?2 QMb2i +QMbQM�Mi BM S�ii�MB J�H�v UX2(1) = 7.32, p = .004, CI = [.005, .028]V
�M/ a�H2MiBMQ UX2(1) = 47.93, p < .001, CI = [.055, .067]VX AM Qi?2` rQ`/b- BMBiB�H ;2KBM�i2b �`2
HQM;2` i?�M bBM;H2iQMb BM S�ii�MB J�H�v- rBi? 2biBK�i2/ 2z2+i bBx2 Q7 Rd Kb- �M/ BM a�H2MiBMQ- rBi?
2biBK�i2/ 2z2+i bBx2 Q7 eR KbX 6B;m`2 k b?Qrb i?2 /m`�iBQM Q7 BMBiB�H ;2KBM�i2b �M/ bBM;H2iQMb 7Q`
2�+? +QMbQM�MiX Ai Bb +H2�` i?�i i?2 /Bz2`2M+2 #2ir22M BMBiB�H ;2KBM�i2b �M/ bBM;H2iQMb BM S�ii�MB
J�H�v Bb MQi �b `Q#mbi �b BM a�H2MiBMQX LQi2 i?�i i?2 /m`�iBQM ?2`2 BM+Hm/2b #Qi? +HQbm`2 /m`�iBQM
�M/ #m`bi /m`�iBQM 7Q` i?2 +�b2 Q7 biQTbX

U�V S�ii�MB J�H�v U#V a�H2MiBMQ

6B;m`2 k, .m`�iBQM Q7 BMBiB�H ;2KBM�i2b �M/ bBM;H2iQMb BM S�ii�MB J�H�v �M/ a�H2MiBMQ
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"m``QMB- 2iX�HX lMB7vBM; AMBiB�H :2KBM�i2b �M/ 6Q`iBb aiQTb pB� G�`vM;2�H aT2+B}+�iBQM

6Q` .mM�M- QM i?2 Qi?2` ?�M/- r2 Q#b2`p2 bB;MB}+�Mi 2z2+i Q7 i?2 T`2b2M+2 Q7 BMBiB�H ;2KBM�i2b
QM i?2 /m`�iBQM Q7 QMb2i +QMbQM�Mib U+HQbm`2 �M/ #m`bi /m`�iBQM +QK#BM2/V UX2(1) = 8.21, p =
.004, CI = [−.012,−.002]V- #mi i?2 2z2+i Bb i?2 QTTQbBi2 7`QK i?2 Qi?2` irQ H�M;m�;2b, bBM;H2iQMb
b?Qr HQM;2` /m`�iBQM i?�M ;2KBM�i2b U6B;m`2 j UH27iVX � bB;MB}+�Mi 2z2+i Q7 i?2 T`2b2M+2 Q7 BMBiB�H
;2KBM�i2b Bb �HbQ Q#b2`p2/ QM i?2 /m`�iBQM Q7 +HQbm`2 /m`�iBQM U2t+Hm/BM; i?2 #m`bi /m`�iBQMV
UX2(1) = 79.27, p < .001, CI = [.020, .029]VX AM i?Bb +�b2- BMBiB�H ;2KBM�i2b /BbTH�v HQM;2` +HQbm`2
/m`�iBQM i?�M bBM;H2iQMb U6B;m`2 j U`B;?iVX _2+�HH i?�i BM i?2 T`2pBQmb HBi2`�im`2- .mM�M BMBiB�H
;2KBM�i2b b?Qr b?Q`i2` TQbBiBp2 oPhX h?2 /Bz2`2Mi /B`2+iBQMb Q7 i?2 2z2+i- i?2M- bm;;2bib � i`�/2@
Qz 2z2+i #2ir22M +HQbm`2 /m`�iBQM �M/ #m`bi /m`�iBQM BM .mM�MX

U�V +HQbm`2Y#m`bi U#V +HQbm`2 QMHv

6B;m`2 j, U�V *HQbm`2Y#m`bi /m`�iBQM �M/ U#V +HQbm`2 /m`�iBQM Q7 BMBiB�H ;2KBM�i2b �M/ bBM;H2iQMb
BM .mM�M

7y �M/ BMi2MbBiv b?Qr bBKBH�` i`2M/b U6B;m`2 9VX q2 Q#b2`p2/ bB;MB}+�Mi 2z2+ib Q7 BMBiB�H
;2KBM�i2b QM 7y �M/ BMi2MbBiv BM �HH H�M;m�;2b, 7y �M/ BMi2MbBiv �`2 ?B;?2` QM pQr2Hb 7QHHQrBM;
BMBiB�H ;2KBM�i2b BM .mM�M U7y, t = 30.97, p < .001, Est. = 5 >xc BMi2MbBiv, t = 46.73, p <
.001, Est. = 2.43 /"V- S�ii�MB J�H�v U7y, t = 6.87, p < .001, Est. = 0.2 − 1.2 >xc BMi2MbBiv,
t = 18.77, p < .001, Est. = .39 /"V- �M/ a�H2MiBMQ U7y, t = 68.72, p < .001, Est. = 3.5 >xc BMi2MbBiv,
t = 11.47, p < .001, Est. = 2.5 /"VX

U�V .mM�M U#V S�ii�MB J�H�v

U+V a�H2MiBMQ

6B;m`2 9, 7y +QMiQm`b UH27iV �M/ BMi2MbBiv +QMiQm` U`B;?iV Q7 U�V .mM�M- U#V S�ii�MB J�H�v- �M/ U+V
a�H2MiBMQ

d



"m``QMB- 2iX�HX lMB7vBM; AMBiB�H :2KBM�i2b �M/ 6Q`iBb aiQTb pB� G�`vM;2�H aT2+B}+�iBQM

6Q` 7y- i?2 BMi2`�+iBQMb BMBiB�H ;2KBM�i2 Ɠ Q`i?Q;QM�H HBM2�` iBK2 �M/ BMBiB�H ;2KBM�i2 Ɠ [m�/`�iB+
iBK2 �`2 �HbQ bB;MB}+�Mi 7Q` S�ii�MB J�H�v UHBM2�`, t = −4.03, p < .001c [m�/`�iB+, t = −4.12, p <
.001V �M/ a�H2MiBMQ UHBM2�`, t = −32.67, p < .001c [m�/`�iB+, t = 9.35, p < .001V- r?B+? b?Qrb i?�i
i?2 bHQT2 �M/ i?2 +m`p�im`2 Q7 i?2 7y Q7 pQr2Hb 7QHHQrBM; BMBiB�H ;2KBM�i2b �`2 /Bz2`2Mi 7`QK i?2 bHQT2
�M/ +m`p�im`2 Q7 pQr2Hb 7QHHQrBM; bBM;H2iQMbX h?2 BMi2`�+iBQM Q7 BMBiB�H ;2KBM�i2 t +m#B+ iBK2 Bb QMHv
bB;MB}+�Mi 7Q` S�ii�MB J�H�v Ut = 2.10, p = .04VX

�b 7Q` BMi2MbBiv- i?2 BMi2`�+iBQM Q7 BMBiB�H ;2KBM�i2 Ɠ HBM2�` iBK2 �M/ BMBiB�H ;2KBM�i2 Ɠ [m�/`�iB+
iBK2 Bb bB;MB}+�Mi BM �HH H�M;m�;2b, .mM�M UHBM2�`, t = −11.99, p < .001c [m�/`�iB+, t = −3.70, p <
.001V- S�ii�MB J�H�v UHBM2�`, t = −3.33, p < .001c [m�/`�iB+, t = 2.37, p = .02V- �M/ a�H2MiBMQ
UHBM2�`, t = −28.73, p < .001c [m�/`�iB+, t = −7.29, p < .001V- BM/B+�iBM; i?�i i?2 bHQT2 �M/ i?2
+m`p�im`2 Q7 BMi2MbBiv �7i2` BMBiB�H ;2KBM�i2b �M/ bBM;H2iQMb �`2 �HbQ /Bz2`2MiX h?2 BMi2`�+iBQM Q7
BMBiB�H ;2KBM�i2 Ɠ +m#B+ iBK2 Bb bB;MB}+�Mi QMHv BM a�H2MiBMQ Ut = 5.59, p < .001VX

AM bmK- i?2 bi�iBbiB+�H `2bmHib b?Qr i?�i /m`�iBQM Bb MQi i?2 QMHv +m2 BM i?2 T`Q/m+iBQM Q7 BMBiB�H
;2KBM�i2bX 7y �M/ BMi2MbBiv /Bz2` KQ`2 `Q#mbiHv i?�M ;2M2`�HHv �bbmK2/ �b � #v@T`Q/m+i Q7 HQM;2`
/m`�iBQMX 6m`i?2`KQ`2- bT2�F2`b `2HB�#Hv bmbi�BM ?B;?2` 7y �M/ BMi2MbBiv HQM; �7i2` `2H2�b2 Q7 BMBiB�H
;2KBM�i2bX h?2b2 HQM; H�biBM; 2z2+ib �`2 mM2tT2+i2/ B7 i?2v �`2 K2`2Hv � T?QM2iB+ 2z2+i 7`QK HQM;
+HQbm`2 /m`�iBQMX

jXk h`�/2@Qz �M�HvbBb S2�`bQM _ +Q``2H�iBQMb rBi? T@p�Hm2 bB;MB}+�M+2 H2p2Hb 7Q` 2�+? H�M;m�;2
�`2 T`2b2Mi2/ BM h�#H2 dX AM .mM�M- i?2 M2;�iBp2 +Q``2H�iBQM #2ir22M 7y �M/ �HH i?`22 /m`�iBQM�H
K2�bm`2b 7Q` ;2KBM�i2b Bb +H2�`X q?BH2 i?2`2 2tBbib � bB;MB}+�Mi M2;�iBp2 +Q``2H�iBQM #2ir22M 7y �M/
oPh 7Q` bBM;H2iQMb- Bi Bb r2�F �i @XRX h?2 bB;MB}+�Mi +Q``2H�iBQMb #2ir22M BMi2MbBiv �M/ /m`�iBQM 7Q`
�HbQ r2�F U#2BM; �i �M �#bQHmi2 p�Hm2 Q7 MQ KQ`2 i?�M XRVX S�ii�MB J�H�v b?Qrb r2�F bB;MB}+�Mi
TQbBiBp2 +Q``2H�iBQMb #2ir22M /m`�iBQM �M/ #Qi? 7y UQMHv 7Q` bBM;H2iQMbV �M/ BMi2MbBiv- r?BH2 a�H2MiBMQ
b?Qrb MQ bB;MB}+�Mi +Q``2H�iBQMbX 7y �M/ BMi2MbBiv �`2 bB;MB}+�MiHv TQbBiBp2Hv +Q``2H�i2/ 7Q` �HH i?`22
H�M;m�;2b U2t+2Ti 7Q` a�H2MiBMQ ;2KBM�i2bV- �Hi?Qm;? i?2 +Q``2H�iBQMb 7Q` S�ii�MB J�H�v �`2 r2�FX

.mM�M S�ii�MB J�H�v a�H2MiBMQ
aBM;H2iQMb :2KBM�i2b aBM;H2iQMb :2KBM�i2b aBM;H2iQMb :2KBM�i2b

hQi�H /m`�iBQM ∼ 7y @Xy9 @XkN∗∗∗ XR9∗∗∗ y Xy3 @Xyj
*HQbm`2 /m`�iBQM ∼ 7y Xyj @XRN∗∗∗ @ @ @ @
oPh ∼ 7y @XR∗∗∗ @Xk∗∗∗ @ @ @
hQi�H /m`�iBQM ∼ AMi2MbBiv Xyd∗ @XyN XR∗ XRj∗∗∗ @XyR XyN
*HQbm`2 /m`�iBQM ∼ AMi2MbBiv Xy3∗ @Xyd @ @ @ @
oPh ∼ AMi2MbBiv Xy3 @XR∗ @ @ @ @
7y ∼ AMi2MbBiv Xke∗∗∗ X9e∗∗∗ XRR∗∗∗ XRe∗∗∗ X9N∗∗∗ @Xy9

h�#H2 d, S2�`bQM _ +Q``2H�iBQMb 7Q` i`�/2@Qz �M�HvbBb U∗ = p < .05,∗∗ = p < .01,∗∗∗ = p < .001V

a+�ii2`THQib 7Q` i?2 `2H�iBQMb?BT #2ir22M /m`�iBQM �M/ 7y �b r2HH �b #2ir22M /m`�iBQM �M/
BMi2MbBiv BM .mM�M UQMHv iQi�H +QMbQM�Mi /m`�iBQM Bb pBbm�HBx2/ iQ �pQB/ `2/mM/�M+v �M/ 7Q`
+QMbBbi2M+v rBi? i?2 Qi?2` irQ H�M;m�;2bV �`2 T`2b2Mi2/ BM 6B;m`2 8X h?2 bH�Mi2/ /Bbi`B#miBQM Q7
i?2 /m`�iBQM ∼ 7y `2H�iBQMb?BT 7Q` .mM�M ;2KBM�i2b Bb T�`iB+mH�`Hv +QMpBM+BM; 2pB/2M+2 7Q` � i`�/2@
Qz `2H�iBQMb?BTX h?2 `2H�iBQMb?BT #2ir22M 7y �M/ AMi2MbBiv Bb pBbm�HBx2/ BM 6B;m`2 eX h?2 bH�Mi2/
/Bbi`B#miBQMb 7Q` .mM�M �M/ a�H2MiBMQ UQMHv bBM;H2iQMb BM i?2 H�ii2`V �`2 MQi�#H2X

3
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6B;m`2 8, 7y +Q``2H�iBQM rBi? /m`�iBQM BM .mM�M

U�V .mM�M U#V S�ii�MB J�H�v

U+V a�H2MiBMQ

6B;m`2 e, 7y +Q``2H�iBQM rBi? AMi2MbBiv

AM bmK- .mM�M �TT2�`b iQ #2 i?2 QMHv H�M;m�;2 Q7 i?2 i?`22 i?�i b?Qrb � +H2�` i`�/2Qz #2ir22M
;2KBM�i2 /m`�iBQM �M/ 7y p�Hm2bX �b ;2KBM�i2 /m`�iBQMb �TT`Q�+? i?Qb2 Q7 bBM;H2iQMb- 7y BM+`2�b2b
iQ +QKT2Mb�i2X

jXj J�+?BM2 G2�`MBM; h?2 aoJ KQ/2H 7Q` .mM�M b?Qrb i?�i i?2 #2bi �++m`�+v UdeXR3WV Bb
�+?B2p2/ #v `2HvBM; QM �HH i?`22 +m2b, /m`�iBQM- BMi2MbBiv- �M/ 7y- h�#H2 3X >Qr2p2`- ;QQ/ �++m`�+v
+�M �HbQ #2 �+?B2p2/ QM i?2 #�bBb Q7 /m`�iBQM �HQM2 UdRXNeWVX

*m2b J2�M �++m`�+v ai/ �++m`�+v
.m`�iBQM- AMi2MbBiv- 7y deXR3 yX89
.m`�iBQM dRXNe yXjN
AMi2MbBiv- 7y 8NXy8 yXd8
7y 8kXdy yX93
AMi2MbBiv 8RXd9 RXyN

h�#H2 3, aoJ `2bmHib 7Q` .mM�M

h?2 aoJ KQ/2H 7Q` S�ii�MB �HbQ /2KQMbi`�i2b i?�i i?2 #2bi �++m`�+v UejXdWV Bb �+?B2p2/ #v

N



"m``QMB- 2iX�HX lMB7vBM; AMBiB�H :2KBM�i2b �M/ 6Q`iBb aiQTb pB� G�`vM;2�H aT2+B}+�iBQM

`2HvBM; QM �HH i?`22 +m2b, /m`�iBQM- BMi2MbBiv- �M/ 7y- h�#H2 NX >Qr2p2`- bBKBH�` �++m`�+v +�M �HbQ #2
�+?B2p2/ QM i?2 #�bBb Q7 /m`�iBQM �HQM2 UeRXe3WVX

*m2b J2�M �++m`�+v ai/ �++m`�+v
.m`�iBQM- AMi2MbBiv- 7y ejX9e yXkj
.m`�iBQM eRXe3 yXR3
AMi2MbBiv- 7y 8jXNR yX89
AMi2MbBiv 8jX3y yX88
7y 8kXej yXyd

h�#H2 N, aoJ `2bmHib 7Q` S�ii�MB J�H�v

6BM�HHv- i?2 aoJ KQ/2H 7Q` a�H2MiBMQ �HbQ /2KQMbi`�i2b i?�i i?2 #2bi �++m`�+v U3RXjeWV Bb
�+?B2p2/ #v `2HvBM; QM �HH i?`22 +m2b, /m`�iBQM- BMi2MbBiv- �M/ 7y- h�#H2 RyX >Qr2p2`- bBKBH�` �++m`�+v
+�M �HbQ #2 �+?B2p2/ QM i?2 #�bBb Q7 /m`�iBQM �HQM2 UddXdyWVX AMi2`2biBM;Hv- ?Qr2p2`- �M �++m`�+v Q7
�HKQbi d8W Ud9X3RWV +�M #2 `2�+?2/ �HbQ QM i?2 #�bBb Q7 AMi2MbBiv �M/ 7y +m2b �HQM2- rBi?Qmi �Mv
/m`�iBQM�H BM7Q`K�iBQMX

*m2b J2�M �++m`�+v ai/ �++m`�+v
.m`�iBQM- AMi2MbBiv- 7y 3RXje yX83
.m`�iBQM ddXdy yX98
AMi2MbBiv- 7y d9X3R yXNe
7y dkX9k yXd9
AMi2MbBiv dRX9d yX38

h�#H2 Ry, aoJ `2bmHib 7Q` a�H2MiBMQ

h�FBM; biQ+F Q7 i?2 i?`22 aoJ KQ/2Hb �#Qp2- r2 +�M +QM+Hm/2 i?�i i?2 JG �M�HvbBb bmTTQ`ib
i?2 bi�iBbiB+�H }M/BM;bX AM �HH i?`22 H�M;m�;2b- i?2 KQ/2Hb i?�i T2`7Q`K #2bi `2Hv QM �HH i?`22 �+QmbiB+
/BK2MbBQMbX h?Bb 7�+i bm;;2bib i?�i BMi2MbBiv �M/ 7y �// BKTQ`i�Mi +QKTH2K2Mi�`v BM7Q`K�iBQM 7Q`
i?2 `2�HBx�iBQM Q7 BMBiB�H ;2KBM�i2b +QMi`�bib #2vQM/ /m`�iBQMX

�//BiBQM�HHv- MQi2 �HbQ i?�i 7y �M/ AMi2MbBiv �HQM2 vB2H/ �HKQbi d8W �++m`�+v BM a�H2MiBMQX h?2
7�+i i?�i j Qmi Q7 9 ;2KBM�i2b +�M #2 �++m`�i2Hv H�#2HH2/ QM i?2 #�bBb Q7 7y �M/ BMi2MbBiv �HQM2
bm;;2bib i?�i i?2b2 �`2 MQi K2`2Hv b2+QM/�`v +m2b iQ /m`�iBQMc 2p2M BM � H�M;m�;2 r?2`2 BMBiB�H
;2KBM�i2b +QMi`�bib �`2 /2b+`B#2/ �b 7�B`Hv T`QiQivTB+�H- /m`�iBQM@#�b2/ QM2b U_QK�MQ- kyyjVX

9 .Bb+mbbBQM
Pm` `2bmHib �++Q`/ rBi? T`2pBQmb HBi2`�im`2 /2KQMbi`�iBM; ǳb2+QM/�`vǴ +m2b 7Q` ;2KBM�i2

+QMi`�bib BM p�`BQmb H�M;m�;2bX q?2`2 r2 /2T�`i 7`QK Qi?2` HBi2`�im`2- ?Qr2p2`- Bb Qm` �`;mK2Mi
i?�i i?2 i2`K ǳb2+QM/�`vǴ mM/2`2biBK�i2b i?2 +QMbBbi2M+v Q7 i?2b2 +m2bX Pm` �+QmbiB+ �M�HvbBb
/2KQMbi`�i2b b?�`2/ +m2b BM i?`22 ivTQHQ;B+�HHv /Bp2`b2 H�M;m�;2bX q?BH2 7y �M/ BMi2MbBiv /Bz2`2M+2b
+QmH/ �`;m�#Hv /2`Bp2 7`QK �miQK�iB+- T?QM2iB+ 2z2+ib Q7 H�`vM;2�H �+iBpBiv- B7 i?Bb r2`2 i?2 +�b2
r2 rQmH/ #2 2tT2+i i?2K iQ #2 HQ+�HBx2/ M2�` i?2 +QMbQM�Mi `2H2�b2X h?2 T2`bBbi2M+2 Q7 7y �M/
BMi2MbBiv /Bz2`2M+2b Qp2` i?2 +Qm`b2 Q7 i?2 7QHHQrBM; pQr2H bm;;2bib i?�i i?2b2 ǳb2+QM/�`vǴ +m2b �`2
BM+Q`TQ`�i2/ BM i?2 T?QMQHQ;vX 6m`i?2` 2pB/2M+2 7Q` i?2 KmHiB/BK2MbBQM�H mb�;2 Q7 +m2b +QK2b 7`QK
Qm` +H�bbB}+�iBQM �M�HvbBbX 1p2M BM a�H2MiBMQ- r?B+? �TT2�`b iQ ?�p2 ǳT`QiQivTB+�H ;2KBM�i2bǴ- �
+H�bbB}2` i`�BM2/ QM 7y �M/ AMi2MbBiv �HQM2 7�`2b Km+? #2ii2` i?�M +?�M+2X 6m`i?2`KQ`2- i?2 MQi�#H2
BKT`Qp2K2Mi 7Q` �HH i?`22 H�M;m�;2b Q7 i?2 .m`�iBQM Y AMi2MbBiv Y 7y KQ/2H Qp2` QM2 mbBM; Dmbi
.m`�iBQM bm;;2bib i?�i 7y �M/ BMi2MbBiv T`QpB/2 BKTQ`i�Mi BM7Q`K�iBQM 7Q` +�i2;Q`Bx�iBQM i?�i Bb MQi
`2/mM/�Mi rBi? /m`�iBQMX

h?2 bvbi2K�iB+Biv Q7 i?2 �+QmbiB+ +Q``2H�i2b Q7 BMBiB�H ;2KBM�i2b BM i?2b2 H�M;m�;2b bm;;2bib i?�i
� bBM;H2 72�im`2- bm+? �b (YHQM;) Q` irQ iBKBM; bHQib �`2 BMbm{+B2Mi iQ +�Tim`2 i?2 +`QbbHBM;mBbiB+
T�ii2`MbX _�i?2`- Qm` 2pB/2M+2 7�HHb BM 7�pQ` Q7 2M`B+?2/ T?QMQHQ;B+�H `2T`2b2Mi�iBQMb i?�i BM+Hm/2
KQ`2 i?�M Dmbi /m`�iBQMX am+? � `2T`2b2Mi�iBQM TH�+2b ;2KBM�i2b BM +HQb2` �HB;MK2Mi rBi? H�`vM;2�H
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+QMi`�bib bm+? �b `2;Bbi2`- r?B+? �HbQ BMpQHp2b � #mM/H2 Q7 +m2b U"`mM2HH2 � EB`#v- kyReVX q2 2+?Q
T`2pBQmb rQ`F i?�i ?�b +�HH2/ �ii2MiBQM iQ i?2 KmHiB/BK2MbBQM�HBiv Q7 T?QMQHQ;B+�H +QMi`�bib Ub22- 7Q`
2t�KTH2- *?Q 2i �HX UkyRNV 7Q` i?2 BMbm{+B2M+v Q7 oPh iQ +�Tim`2 +`QbbHBM;mBbiB+ p�`B�iBQMVX >Qr
i?2b2 +Q@p�`vBM; +m2b +QK2 iQ +?�`�+i2`Bx2 i?2b2 +QMi`�bib K�v #2 #2ii2` mM/2`biQQ/ mM/2` � i?2Q`v
Q7 2K2`;2Mi 72�im`2b UJB2HF2- kyy3VX

�Hi2`M�iBp2Hv- r2 K�v �HbQ +QMbB/2` T?QM2iB+�HHv `B+?2` T?QMQHQ;B+�H `2T`2b2Mi�iBQM 7Q` BMBiB�H
;2KBM�i2b i?�i T`2b2Mi � mMB}2/ 7`�K2rQ`F Q7 T?QM2iB+b �M/ T?QMQHQ;v- HBF2 �`iB+mH�iQ`v S?QMQHQ;v
U"`QrK�M � :QH/bi2BM- RNNkVX AM i?Bb 7`�K2rQ`F- i?2 /m`�iBQM�H T`QT2`iB2b Q7 BMBiB�H ;2KBM�i2b
+QMi`�bi +QmH/ #2 +�Tim`2/ BM i2`Kb Q7 ;2KBM�i2@bT2+B}+ +HQbm`2f`2H2�b2fpQr2H +QmTHBM;b UL�K kyyd-
"m``QMB kykkVX �//BiBQM�HHv- 7y �M/ BMi2MbBiv i�`;2ib +QmH/ #2 BM+Q`TQ`�i2/ �b /2/B+�i2/ ǳ;2bim`2bǴ
rBi? �2`Q@�+QmbiB+ bT2+B}+�iBQMbX h?2b2 ;2bim`2b K�v #2 `2KBMBb+2Mi Q7 i?2 ǳ�++2Mim�H ;2bim`2bǴ
`2+2MiHv T`QTQb2/ iQ KQ/2H T`QKBM2M+2 UhBHb2M- kyRNVX q?�i `2K�BMb iQ #2 /2i2`KBM2/ BM 7mim`2
�`iB+mH�iQ`v rQ`F Bb r?2i?2` i?2 7yfBMi2MbBiv ;2bim`2b �`2 biBHH +QmTH2/ iQ BMBiB�H ;2KBM�i2b +QMbQM�Mib
Q` i?2v ?�p2 #22M 7mHHv ǳi`�MbT?QMQHQ;Bx2/Ǵ �b � T`QT2`iv Q7 i?2 7QHHQrBM; pQr2H- BM � r�v i?�i K�v
H2�/ iQ i?2 2K2`;2M+2 Q7 M2r T?QMQHQ;B+�H +QMi`�bi �i i?2 b2;K2Mi�H Q` T`QbQ/B+ H2p2H U�#`�KbQM-
kyy9VX h?Bb Bb � [m2biBQM i?�i M22/b iQ #2 T`Q#2/ BM 7mim`2 �`iB+mH�iQ`v rQ`FX

Pm` `2bmHib �HbQ i2Mi�iBp2Hv T`QpB/2 2pB/2M+2 BM 7�pQ` Q7 i?2 TQBMi `2+2MiHv K�/2 #v G�// �
a+?KB/ UkyR3V i?�i i?2 /BbiBM+iBQM #2ir22M ;2KBM�i2b �M/ 7Q`iBb +QMbQM�Mib K�v #2 � i2`KBMQHQ;B+�H-
`�i?2` i?�M � T?QM2iB+fT?QMQHQ;B+�H Bbbm2X h?2 i2`K 7Q`iBb ?�b #22M mb2/ iQ +?�`�+i2`Bx2 +QMi`�bib
i?�i `2Hv QM � p�`B2iv Q7 +m2b- � MmK#2` Q7 r?B+? ?�p2 #22M b?QrM iQ #2 `Q#mbi /Bz2`2MiB�iQ`b Q7
i?2 BMBiB�H ;2KBM�i2 +QMi`�bib r2 ?�p2 BMp2biB;�i2/ BM i?Bb T�T2`X h?2 +QMbi2HH�iBQM Q7 �+QmbiB+ +m2b
i?�i �TT2�` iQ Qp2`H�T #2ir22M ;2KBM�i2b �M/ 7Q`iBb +QMbQM�Mib- �b r2HH �b `2;Bbi2` �M/ pQB+BM;
/BbiBM+iBQMb +`QbbHBM;mBbiB+�HHv- bm;;2bib i?�i i?2 +�i2;Q`B2b K�v #2 H2bb /Bb+`2i2 i?�M T`2pBQmbHv
�bbmK2/X A7 r2 mM/2`bi�M/ 7Q`iBb iQ #2 � ;2M2`�H i2`K 2M+QKT�bbBM; p�`BQmb T?QM2iB+ /BbiBM+iBQMb-
r2 K�v mM/2`bi�M/ ;2KBM�i2b �b bT2+B�H +�b2b r?2`2 /m`�iBQM�H +m2b Qmir2B;? Qi?2` QM2bX

8 *QM+HmbBQM
AM i?Bb T�T2`X r2 ?�p2 b?QrM i?�i 2p2M 7Q` ǳT`QiQivTB+�H BMBiB�H ;2KBM�i2bǴ- 7y �M/ BMi2MbBiv �`2

KQ`2 i?�M b2+QM/�`v Q` ǳ�mtBHB�`vǴX h?2b2 +m2b �`2 `Q#mbi BM �HH i?`22 H�M;m�;2b �M/ T2`bBbi Qp2`
i?2 7QHHQrBM; pQr2HX h?2 BKTQ`i�M+2 Q7 7y �M/ BMi2MbBiv +m2b Bb Q#b2`p2/ BM #Qi? i?2 bi�iBbiB+�H �M/
K�+?BM2 H2�`MBM; �M�Hvb2bX 6m`i?2`KQ`2- BM QM2 Q7 i?2 H�M;m�;2b- .mM�M- r2 �HbQ 7QmM/ 2pB/2M+2
7Q` +QKT2Mb�iQ`v i`�/2@Qzb #2ir22M /m`�iBQM �M/ BMi2MbBivf7y- bm;;2biBM; i?�i i?2b2 /BK2MbBQMb �`2
ǳbvM2`;BbiB+�HHvǴ K�MBTmH�i2/ iQ +m2 BMBiB�H ;2KBM�i2 +QMi`�bibX

Pm` �M�Hvb2b bm;;2bi � ;`2�i2` Qp2`H�T #2ir22M �+QmbiB+ +Q``2H�i2b 7Q` BMBiB�H ;2KBM�i2b �M/
7Q`iBb +QMbQM�Mib i?�M T`2pBQmbHv ?vTQi?2bBx2/X �++Q`/BM;Hv- r2 ?�p2 bm;;2bi2/ irQ TQbbB#H2 r�vb
iQ +QM+2Tim�HBx2 mMB}2/ `2T`2b2Mi�iBQMb 7Q` BMBiB�H ;2KBM�i2b �M/ 7Q`iBb biQTb- � 72�im`2@#�b2/ QM2
�M/ ;2bim`2@#�b2/ QM2X AM #Qi? +�b2b- � +QMbi2HH�iBQM Q7 TQbbB#H2 T?QMQHQ;B+�H bT2+B}+�iBQMb Bb �i
TH�vX

A7 r2 �/QTi i?Bb T2`bT2+iBp2- bQK2 ivTQHQ;B+�HHv bm`T`BbBM; 7�+ib }M/ � bi`�B;?i7Q`r�`/
2tTH�M�iBQMX oQB+2H2bb BMBiB�H ;2KBM�i2b �`2 +`Qbb@HBM;mBbiB+�HHv +QKKQM- 2p2M i?Qm;? i?2v �`2 ?�`/
iQ T2`+2Bp2- 7Q` Q#pBQmb `2�bQMbX A7- ?Qr2p2`- 7y �M/ BMi2MbBiv i`�/2Qzb rBi? /m`�iBQM +QK2 BMiQ
TH�v �b Qi?2` BKTQ`i�Mi +m2b iQ BMBiB�H ;2KBM�i2b- i?2 /B{+mHiv Q7 T2`+2BpBM; /m`�iBQM Bb MQ HQM;2`
�b Bbbm2- #2+�mb2 �//BiBQM�H BM7Q`K�iBQM Bb T`2b2Mi BM i?2 �+QmbiB+ bB;M�H i?`Qm;?Qmi i?2 7QHHQrBM;
pQr2HX JQ`2Qp2`- B7 BMBiB�H ;2KBM�i2b �M/ 7Q`iBb biQTb �`2 MQi /BbiBM+i- Bi Bb �HbQ MQi bm`T`BbBM; i?�i-
iQ Qm` FMQrH2/;2- MQ H�M;m�;2 ?�b #22M `2TQ`i2/ ?�b ?�pBM; #Qi? BMBiB�H ;2KBM�i2b �M/ 7Q`iBb biQTbX

_272`2M+2b
�#`�KbQM- �`i?m` a Ukyy9VX hQr�`/ T`QbQ/B+ +QMi`�bi, am�B �M/ S�ii�MB J�H�vX AMi2`M�iBQM�H avKTQbBmK

QM hQM�H �bT2+ib Q7 G�M;m�;2b, qBi? 1KT?�bBb QM hQM2 G�M;m�;2bX
�?M- a�M;@+?2QH � :`2;Q`v EX Ap2`bQM Ukyy9VX .BK2MbBQMb BM EQ`2�M G�`vM;2�H S?QMQHQ;vX CQm`M�H Q7 1�bi

�bB�M GBM;mBbiB+b Rj- j98ĜjdNX
�H@h�KBKB- C�H�H � :?�/� E?�ii�# UkyR8VX �+QmbiB+ +m2 r2B;?iBM; BM i?2 bBM;H2iQM pb ;2KBM�i2 +QMi`�bi

RR



"m``QMB- 2iX�HX lMB7vBM; AMBiB�H :2KBM�i2b �M/ 6Q`iBb aiQTb pB� G�`vM;2�H aT2+B}+�iBQM

BM G2#�M2b2 �`�#B+, i?2 +�b2 Q7 7`B+�iBp2 +QMbQM�MibX h?2 CQm`M�H Q7 i?2 �+QmbiB+�H aQ+B2iv Q7 �K2`B+�
Rj3,R- j99ĜjeyX

�H#2`i- �pB�/ � "`mMQ LB+2M#QBK UkykyVX h?2 /Qm#H2 HB72 Q7 H�M;m�;2 bvbi2Kb, JQ/2HHBM; bQMQ`Biv rBi?
+QKTH2K2Mi�`v bvK#QH �M/ bB;M�H #�b2/ KQ/2HbX Sbv�`sBpX

�`p�MBiB- �K�HB� � :2Q`;BQb hb2`/�M2HBb UkyyyVX PM i?2 T?QM2iB+b Q7 ;2KBM�i2b, 2pB/2M+2 7`QK *vT`BQi
:`22FX S`Q+22/BM;b Q7 i?2 ei? AMi2`M�iBQM�H *QM72`2M+2 QM aTQF2M G�M;m�;2 S`Q+2bbBM;- "2BDBM;- *?BM�-
88NĜ8ekX

�i�H- "X aX URNeNVX �miQK�iB+ aT2�F2` _2+Q;MBiBQM "�b2/ QM SBi+? *QMiQm`bX CQm`M�H Q7 i?2 �+QmbiB+�H
aQ+B2iv Q7 �K2`B+� 8k- Re3dĜReNdX

�p2`v- S2i2` � qBHHB�K CX A/b�`/B UkyyRVX G�`vM;2�H /BK2MbBQMb- +QKTH2iBQM �M/ 2M?�M+2K2MiX >�HH- hX�X
U2/XV- .BbiBM+iBp2 72�im`2 i?2Q`v- .2 :`mvi2` JQmiQM- "QbiQM- 9RĜdyX

"2MiH2v- CQ?M _X Ukyy3VX � GBM;mBbiB+ >BbiQ`v Q7 i?2 6Q`;Qii2M AbH�M/b, � _2+QMbi`m+iBQM Q7 i?2 S`QiQ@
G�M;m�;2 Q7 i?2 aQmi?2`M _vmFvmbX :HQ#�H P`B2Mi�H- 6QHF2biQM2X

"2`iBM2iiQ- SB2`J�`+Q � JB+?2H2 GQTQ`+�`Q URNNNVX :2KBM�i2 /BbiBMiBp2 BM TQbBxBQM2 BMBxB�H2, lMQ bim/BQ
T2`+2iiBpQ bmH /B�H2iiQ /B �Hi�Km`� U"�`BX �MM�HB /2HH2 a+mQH� LQ`K�H2 amT2`BQ`2 /B SBb� 9- jy9ĜjkkX

"Q2`bK�- S�mH � .�pB/ q22MBMF UkykyVX S`��i, /QBM; T?QM2iB+b #v +QKTmi2`X l_G ?iiT,ffrrrXT`��iXQ`;fX
"`QrK�M- *�i?2`BM2 S � GQmBb :QH/bi2BM URNNkVX �`iB+mH�iQ`v T?QMQHQ;v, �M Qp2`pB2rX S?QM2iB+� 9N,j@9-

R88ĜR3yX
"`mM2HH2- J�`+ � C�K2b EB`#v UkyReVX hQM2 �M/ T?QM�iBQM BM aQmi?2�bi �bB�M H�M;m�;2bX G�M;m�;2 �M/

GBM;mBbiB+b *QKT�bb Ry,9- RNRĜkydX
"m``QMB- 6`�M+2b+Q UkykkVX � bTHBi@;2bim`2- +QKT2iBiBp2- +QmTH2/ Qb+BHH�iQ` KQ/2H Q7 bvHH�#H2 bi`m+im`2 T`2/B+ib

i?2 2K2`;2M+2 Q7 2/;2 ;2KBM�iBQM �M/ /2;2KBM�iBQMX S`Q+22/BM;b Q7 i?2 aQ+B2iv 7Q` *QKTmi�iBQM BM
GBM;mBbiB+b 8,R- RRĜkkX

"m``QMB- 6`�M+2b+Q � aB`22K�b J�bTQM; UiQ �TT2�`VX _2@2t�KBMBM; AMBiB�H :2KBM�i2b, hvTQHQ;v-
1pQHmiBQM�`v S?QMQHQ;v- �M/ S?QM2iB+bX >BbiQ`B+�H GBM;mBbiB+b kyRN- *�M#2``�- �mbi`�HB�X

"m``QMB- 6`�M+2b+Q- aB`22K�b J�bTQM;- SBii�v�r�i SBii�v�TQ`M � SBKi?BT EQ+?�Bv�T?mK UkykyVX � M2r
HQQF �i S�ii�MB J�H�v AMBiB�H :2KBM�i2b, � bi�iBbiB+�H �M/ K�+?BM2 H2�`MBM; �TT`Q�+?X S�+B}+ �bB�
*QM72`2M+2 QM G�M;m�;2- AM7Q`K�iBQM �M/ *QKTmi�iBQM j9X

*�i�HQ;m2 Q7 1M/�M;2`2/ G�M;m�;2b UkykkVX .mM�MX lMBp2`bBiv Q7 >�r�BǵB �i J­MQ�X
?iiTb,ffrrrX2M/�M;2`2/H�M;m�;2bX+QKfH�M;fjRdy U�++2bb2/, yRXjRXkykkVX

*?Q- h�2?QM; � S�i`B+B� �X E2�iBM; UkyyRVX �`iB+mH�iQ`v �M/ �+QmbiB+ bim/B2b QM /QK�BM@BMBiB�H
bi`2M;i?2MBM; BM EQ`2�MX CQm`M�H Q7 S?QM2iB+b kN- R88ĜRNyX

*?Q- h�2?QM;- amM@�? CmM � S2i2` G�/27Q;2/ UkyykVX �+QmbiB+ �M/ �2`Q/vM�KB+ +Q``2H�i2b Q7 EQ`2�M biQTb
�M/ 7`B+�iBp2bX CQm`M�H Q7 T?QM2iB+b jy,k- RNjĜkk3X

*?Q- h�2?QM;- .Qm;H�b > q?�H2M � :2`�`/ .Q+?2`iv UkyRNVX oQB+2 QMb2i iBK2 �M/ #2vQM/, 1tTHQ`BM;
H�`vM;2�H +QMi`�bi BM RN H�M;m�;2bX CQm`M�H Q7 S?QM2iB+b dk- 8kĜe8X

*QHHBMb- C�K2b hX URN3NVX J�H�v /B�H2+i `2b2�`+? BM J�H�vbB�, h?2 Bbbm2 Q7 T2`bT2+iBp2X "BD/`�;2M iQi /2
h��H@- G�M/@ 2M oQHF2MFmM/2 (CQm`M�H Q7 i?2 >mK�MBiB2b �M/ aQ+B�H a+B2M+2b Q7 aQmi?2�bi �bB� �M/
P+2�MB�) R98,k- kj8Ĝke9- l_G ?iiT,ffrrrXDbiQ`XQ`;fbi�#H2fkd3e9yjRX Sm#HBb?2`, ("`BHH- EAhGo- _Qv�H
L2i?2`H�M/b AMbiBimi2 Q7 aQmi?2�bi �bB�M �M/ *�`B##2�M aim/B2b)X

.B*�MBQ- *?`BbiB�M h UkyRkVX h?2 T?QM2iB+b Q7 7Q`iBb �M/ H2MBb +QMbQM�Mib BM AimMvQbQ h`B[m2X AMi2`M�iBQM�H
CQm`M�H Q7 �K2`B+�M GBM;mBbiB+b d3,k- kjNĜkdkX

:?Qb?- ��Mmb?� UkyR8VX �+QmbiB+ +Q``2H�i2b Q7 pQB+BM; �M/ ;2KBM�iBQM BM "�M;H�X S`Q+22/BM;b Q7 i?2 Rki?
AMi2`M�iBQM�H *QM72`2M+2 QM L�im`�H G�M;m�;2 S`Q+2bbBM;- 9RjĜ9R3X

>�HH2- JQ``Bb � E2MM2i? LX ai2p2Mb URNdRVX � MQi2 QM H�`vM;2�H 72�im`2b- ZS_ _2b2�`+? G�#Q`�iQ`v Q7
1H2+i`QMB+bX Zm�`i2`Hv S`Q;`2bb _2TQ`i Q7 i?2 _2b2�`+? G�#Q`�iQ`v Q7 1H2+i`QMB+b- JAh- pQHX RyR- RN3Ĝ
kRjX

>�M- C2QM;@AK URNNeVX h?2 T?QM2iB+b �M/ T?QMQHQ;v Q7 ǳi2Mb2Ǵ �M/ ǳTH�BMǶ +QMbQM�Mib BM EQ`2�MX S?X.X
/Bbb2`i�iBQM- *Q`M2HH lMBp2`bBivX

>m�M;- sm2/QM;- �H2t �+2`Q � >bB�Q@qm2M >QM UkyyRVX aTQF2M H�M;m�;2 T`Q+2bbBM;,
� ;mB/2 iQ i?2Q`v- �H;Q`Bi?K- �M/ bvbi2K /2p2HQTK2MiX S`2MiB+2 >�HH Sh_-
lTT2` a�//H2 _Bp2`- LC- l_G ?iiTb,ff?/HX?�M/H2XM2ifkykdfK/TXjNyR8y8Rk39R9kX
>iiT,ffM2r+�i�HQ;XHB#`�`vX+Q`M2HHX2/mf+�i�HQ;f9RRee93X

Ap2`bQM- :`2;Q`v EX URN3jVX PM ;HQii�H rB/i? 72�im`2bX GBM;m� ey- jjRĜjjNX
C�2;2`- C2`B C URN3jVX h?2 7Q`iBbfH2MBb [m2biBQM, 2pB/2M+2 7`QK w�TQi2+ �M/ C�rQƢX CQm`M�H Q7 S?QM2iB+b

RR,k- RddĜR3NX
C�FQ#bQM- _QK�M- *X :mMM�` JX 6�Mi � JQ``Bb >�HH2 URN8kVX S`2HBKBM�`B2b iQ bT22+? �M�HvbBb, h?2

/BbiBM+iBp2 72�im`2b �M/ i?2B` +Q``2H�i2bX �+QmbiB+b G�#Q`�iQ`v- J�bb�+?mb2iib AMbiBimi2 Q7 h2+?MQHQ;vX
E�M;- uQQMDmM;- C2bb�KvM a+?2`ix � amM;rQQ >�M U7Q`i?+QKBM;VX h?2 T?QMQHQ;v �M/ T?QM2iB+b Q7 EQ`2�M

biQT H�`vM;2�H +QMi`�bibX h?2 *�K#`B/;2 >�M/#QQF Q7 EQ`2�M GBM;mBbiB+b- *�K#`B/;2 lMBp2`bBiv S`2bbX
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"m``QMB- 2iX�HX lMB7vBM; AMBiB�H :2KBM�i2b �M/ 6Q`iBb aiQTb pB� G�`vM;2�H aT2+B}+�iBQM

EBK- *?BM@qm URNe8VX PM i?2 �miQMQKv Q7 i?2 i2MbBiv 72�im`2 BM biQT +H�bbB}+�iBQM UrBi? bT2+B�H `272`2M+2
iQ EQ`2�M biQTbVX qQ`/ kR- jjyĜj8NX

EQ?H2`- EH�mb CX � qX �X p�M .QKK2H2M URN3dVX h?2 2z2+ib Q7 pQB+2 [m�HBiv QM i?2 T2`+2TiBQM Q7 H2MBbf7Q`iBb
biQTbX CQm`M�H Q7 S?QM2iB+b R8,9- je8Ĝj3RX

E`�2?2MK�MM- �bi`B/ UkyRRVX AMBiB�H ;2KBM�i2bX h?2 "H�+Fr2HH *QKT�MBQM iQ S?QMQHQ;v- qBH2v@"H�+Fr2HH-
Pt7Q`/- pQHX k- RRk9ĜRR9eX

G�//- .X _Q#2`i � ai2T?�M a+?KB/ UkyR3VX P#bi`m2Mi pQB+BM; 2z2+ib QM 6y- #mi rBi?Qmi pQB+BM;, S?QM2iB+
+Q``2H�i2b Q7 arBbb :2`K�M H2MBb- 7Q`iBb- �M/ �bTB`�i2/ biQTbX CQm`M�H Q7 S?QM2iB+b dR- kkNĜk93X

GQK#�`/B- GBM/� URNN9VX G�`vM;2�H 72�im`2b �M/ H�`vM;2�H M2mi`�HBx�iBQMX :�`H�M/- L2r uQ`FX
GQTQ`+�`Q- JB+?2H2 URNNdVX GǶQ`B;BM2 /2H `�//QTTB�K2MiQ 7QMQbBMi�iiB+Q, b�;;BQ /B 7QMQHQ;B� /B�+`QMB+�

`QK�Mx�- pQHX RR8X o2`H�;X
J+�mHBz2- JB+?�2H- JB+?�2H� aQ+QHQ7- a�`�? JB?m+- JB+?�2H q�;M2` � JQ`;�M aQM/2`2;;2` UkyRdVX JQMi`2�H

6Q`+2/ �HB;M2`X l_G ?iiT,ffKQMi`2�H+Q`TmbiQQHbX;Bi?m#XBQfJQMi`2�H@6Q`+2/@�HB;M2`fX
JB2HF2- C2z Ukyy3VX h?2 2K2`;2M+2 Q7 /BbiBM+iBp2 72�im`2bX Pt7Q`/ lMBp2`bBiv S`2bbX
JB`K�M- .�MB2H UkyR9VX :`Qri? *m`p2 �M�HvbBb �M/ oBbm�HBx�iBQM lbBM; _X *?�TK�M � >�HHf*_* i?2 _

b2`B2b- "Q+� _�iQMX
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