
6`B2M/b .QMǶi G2i 6`B2M/b 6`22 _B/2
PMHBM2 amTTH2K2Mi�H AM7Q`K�iBQM

LB+?QH�b 1m#�MF �M/ .Q`Qi?v E`QMB+F

� L2irQ`F aT2+B}+�iBQM
�XR JQiBp�iBQM 7Q` lMr2B;?i2/ L2irQ`F aT2+B}+�iBQM
hrQ +QMbB/2`�iBQMb KQiBp�i2/ Qm` /2+BbBQM MQi iQ mb2 i?2 7`2[m2M+v Q` /m`�iBQM
Q7 +�HHb �b r2B;?ib- �b Qi?2` bim/B2b ?�p2 /QM2 UPMM2H� 2i �HX- kyydc JB`Bi2HHQ
2i �HX- kyRjVX

6B`bi- Bi Bb mM+H2�` r?2i?2` 7`2[m2M+v Q7 +QKKmMB+�iBQM Bb � ;QQ/ BM/B+�iQ` Q7
BM~m2M+2 BM � `2H�iBQMb?BTX qBi?BM � ;Bp2M ivT2 Q7 `2H�iBQMb?BT U2X;X �KQM;
+Q@rQ`F2`bV- i?2`2 Bb bQK2 2pB/2M+2 i?�i 7`2[m2M+v Q7 +QKKmMB+�iBQM BM QM2
2H2+i`QMB+ K2/BmK Bb � mb27mH T`Qtv 7Q` BMi2MbBiv Q7 +QKKmMB+�iBQM �+`Qbb �HH
K2/BmKb U>�vi?Q`Mi?r�Bi2- kyy8V- #mi r?2i?2` i?Bb ?QH/b �+`Qbb ivT2b Q7 `2@
H�iBQMb?BTb Bb mMFMQrMXke

6Q` 2t�KTH2- T2QTH2 K�v K�F2 KQ`2 +�HHb iQ +Q@rQ`F2`b �M/ #mbBM2bb T�`iM2`b
i?�M iQ 7�KBHv K2K#2`bě2p2M B7 i?2 7�KBHv `2H�iBQMb?BTb �`2 KQ`2 BM~m2MiB�HX
6Q` 2t�KTH2- mbBM; /�i� 7`QK *�HB7Q`MB�- JQi�?�`B 2i �HX UkyRkV b?Qrb i?�i
+�HHBM; T�ii2`Mb �KQM; 7�KBHv K2K#2`b �`2 [m�HBi�iBp2Hv /Bz2`2Mi 7`QK +�HHBM;
T�ii2`Mb rBi? Qi?2`b, +�HHb iQ 7�KBHv K2K#2`b �`2 KQ`2 7`2[m2Mi #mi b?Q`i2`X
h?2b2 }M/BM;b BHHmbi`�i2 ?Qr i?2 K�TTBM; 7`QK +�HH 7`2[m2M+v Q` /m`�iBQM iQ
bB;MB}+�M+2@Q7@iB2 K�v p�`v �+`Qbb ivT2b Q7 +QMM2+iBQMbX aBKBH�`Hv- BM � bm`p2v
Q7 9y lXaX BM/BpB/m�Hb r?Q �;`22/ iQ b?�`2 T?QM2 `2+Q`/b �M/ }HH Qmi [m2b@
iBQMM�B`2b �#Qmi i?2B` +QMM2+iBQMb- qB2b2 2i �HX UkyR8V }M/b i?�i r?BH2 +�HH
7`2[m2M+v �M/ /m`�iBQM /Q T`2/B+i b2H7@`2TQ`i2/ iB2 bi`2M;i?- ǳK�Mv T2QTH2 BM
�HH iB2 bi`2M;i? H2p2Hb ?�/ p2`v HBiiH2 +QKKmMB+�iBQMǴ UqB2b2 2i �HX- kyR8- 8VX
qB2b2 +QM+Hm/2b i?�i i?Bb Bb /`Bp2M #v bm#biBimiBQM iQ BM@T2`bQM +QKKmMB+�@
iBQM- bm#biBimiBQM iQ 2K�BH Q` Qi?2` MQM@T?QM2 +QKKmMB+�iBQM- �M/ i?2 7�+i
i?�i ǳ(7)�KBHv Bb +HQb2 `2;�`/H2bb Q7 +QKKmMB+�iBQMǴ UdVX

a2+QM/- BM i?2 o2M2xm2H�M +QMi2ti r2 FMQr i?�i � MQM@i`Bp�H b?�`2 Q7 +QK@
KmMB+�iBQMb i�F2 TH�+2 pB� q?�ib�TT- �M/ i?mb /Q MQi �TT2�` BM Qm` /�i�X
�b i?2b2 +QKKmMB+�iBQMb �`2 2bT2+B�HHv HBF2Hv �KQM; vQmM;2` mb2`b- mbBM; i2ti
�M/ T?QM2 7`2[m2M+v �b � K2�bm`2 Q7 BKTQ`i�M+2 Q7 +QMM2+iBQMb rQmH/ M2+@
2bb�`BHv T`BpBH2;2 +QMM2+iBQMb �KQM; QH/2` T2QTH2- TQi2MiB�HHv #B�bBM; `2bmHibX

keAM/22/- U>�vi?Q`Mi?r�Bi2- kyy8- TX Rk8V +QM+Hm/2b QMHv ǳi?�i K2/B� mb2 rBi?BM ;`QmTb
+QM7Q`K2/ iQ � mMB/BK2MbBQM�H b+�H2XǴ U1KT?�bBb �//2/XV

R



AM/22/- 72�` Q7 2t+Hm/BM; iB2b �KQM; vQmM;2` mb2`b Bb QM2 `2�bQM i?�i r2 mb2
bm+? � HQr i?`2b?QH/ 7Q` +QMM2+iBQM BM+HmbBQMX

�Xk JQiBp�iBQM 7Q` lM/B`2+i2/ L2irQ`F aT2+B}+�iBQM
q2 i`2�i +QMM2+iBQMb �b mM/B`2+i2/ #2+�mb2- }`bi- BM7Q`K�iBQM 2t+?�M;2 BM
T?QM2 +QKKmMB+�iBQMb Bb BM?2`2MiHv #B@/B`2+iBQM�HX a2+QM/- �M/ T2`?�Tb KQ`2
BKTQ`i�MiHv- i?2 /B`2+iBQM Q7 � +�HH +�M #2 bm`T`BbBM;Hv /B{+mHi iQ 2bi�#HBb? BM
i?2 o2M2xm2H�M +QMi2tiX AM o2M2xm2H�- i?2 +Qbi Bb #Q`M2 #v i?2 T2`bQM TH�+BM;
i?2 +�HHX �b � `2bmHi- K�Mv mb2`b 2M;�;2 BM i?2 T`�+iB+2 Q7 ;BpBM; KQ`2 �|m2Mi
+QMi�+ib � ǳKBbb2/ +�HHǴ Ui?2v +�HH- H2i i?2 T?QM2 `BM; QM+2- i?2M ?�M; mTV
�b � bB;M�H i?�i i?2v rQmH/ HBF2 i?2 KQ`2 �|m2Mi +QMi�+i iQ +�HH i?2K #�+F-
�HHQrBM; i?2 KQ`2 �|m2Mi T�`iv iQ #2 #BHH2/X h?2b2 KBbb2/ +�HHb /Q MQi �TT2�`
BM i?2 /�i� U+�HH /2i�BH `2+Q`/b �`2 +QHH2+i2/ T`BK�`BHv 7Q` #BHHBM; Tm`TQb2b- �M/
KBbb2/ +�HHb �`2MǶi #BHH2/V- bQ K�Mv #B@/B`2+iBQM�H `2H�iBQMb?BTb K�v �TT2�`
mMB@/B`2+iBQM�H BM i?2 /�i�X

" J�i+?BM; ai`�i2;v
6Q` 2�+? T`Qi2bi2` p- r2 HQ+�i2 �M Q#b2`p�iBQM�HHv bBKBH�` K�i+? m mbBM; i?2
7QHHQrBM; `2+m`bBp2 K�i+?BM; �H;Q`Bi?K,

RX 6B`bi- r2 +`2�i2 � b2i Q7 TQi2MiB�H K�i+?2b BM+Hm/BM; �HH BM/BpB/m�Hb r?Q
bm#b+`B#2 iQ Qm` S�`iM2` h2H2+QKkd �M/ �`2 `2;Bbi2`2/ iQ pQi2 �b i?2 b�K2
TQHHBM; TH�+2 �b pX

kX h?2 �H;Q`Bi?K HQQFb 7Q` BM/BpB/m�Hb r?Q �`2 T2`72+i U2t�+iV K�i+?2b 7Q` p
BM i2`Kb Q7,

@ TQHBiB+�H T�`iv U`2;Bbi2`2/ K2K#2` Q7 i?2 Salo- Q` MQi- Salo

@ r?2i?2` i?2v bT2Mi �Mv r22F/�vb BM *�`�+�b BM i?2 KQMi? T`2+2/BM;
Q` 7QHHQrBM; i?2 T`Qi2bi U2t+Hm/BM; i?2 r22F Q7 i?2 T`Qi2biV U#BM�`v-
�Mvnr22F/�vnBMn+�`�+�bV

@ r?2i?2` i?2v bT2Mi �Mv r22F2M/b BM *�`�+�b BM i?2 KQMi? T`2+2/BM;
Q` 7QHHQrBM; i?2 T`Qi2bi U2t+Hm/BM; i?2 r22F Q7 i?2 T`Qi2biV U#BM�`v-
�Mvnr22F2M/nBMn+�`�+�bV

@ 2t�+i MmK#2` Q7 r22F/�vb BM *�`�+�b BM i?2 KQMi? T`2+2/BM; Q` 7QH@
HQrBM; i?2 T`Qi2bi U2t+Hm/BM; i?2 r22F Q7 i?2 T`Qi2bi- BMn+�`�+�bnr22F/�vV

kd_2+�HH i?�i �HH B/2MiB}2/ T`Qi2biQ`b �`2 �HbQ S�`iM2` h2H2+QK bm#b+`B#2`b- #2+�mb2 `2�H@
iBK2 ;2Q@HQ+�iBQM Bb QMHv �p�BH�#H2 7Q` S�`iM2` h2H2+QK bm#b+`B#2`bX

k



@ 2t�+i MmK#2` Q7 r22F2M/ /�vb BM *�`�+�b BM i?2 KQMi? T`2+2/BM; Q`
7QHHQrBM; i?2 T`Qi2bi U2t+Hm/BM; i?2 r22F Q7 i?2 T`Qi2bi- BMn+�`�+�bnr22F2M/V

@ ;2M/2` U#BM�`v- 7`QK pQi2` `2;Bbi`�iBQM /�i�- `2;Bbi`�iBQMn72K�H2V

@ r?2i?2` i?2 mb2` ?�b � T`2@T�B/ Q` TQbi@T�B/ +2HHmH�` TH�M U`2H�i2/ iQ
bQ+BQ@2+QMQKB+ bi�imbV UTQbiV

jX A7 i?2`2 Bb �i H2�bi QM2 T2`bQM r?Q Bb � T2`72+i K�i+? 7Q` p �HQM; i?2b2
/BK2MbBQMb Ur?B+? ?�TT2Mb BM „ 70% Q7 +�b2bV- i?2M � /Bbi�M+2 b+Q`2 Bb +�H@
+mH�i2/ rBi? `2bT2+i iQ MQ`K�HBx2/ K2�bm`2b Q7 �;2 �M/ bT�iB�H KQ#BHBiv-k3

�M/ i?2 BM/BpB/m�H rBi? i?2 HQr2bi /Bbi�M+2 b+Q`2 #2+QK2b mX

9X A7 MQ BM/BpB/m�Hb �`2 B/2MiB}2/ r?Q T2`72+iHv K�i+? p �HQM; i?2 2t�+i@
K�i+? �ii`B#mi2b- i?2M i?2 #QiiQK@KQbi �ii`B#mi2 Bb KQp2/ 7`QK i?2 HBbi
Q7 �ii`B#mi2b 7Q` r?B+? �M 2t�+i@K�i+? Bb bQm;?i �M/ Bb KQp2/ BMiQ i?2 HBbi
Q7 �ii`B#mi2b 7Q` r?B+? � /Bbi�M+2 b+Q`2 Bb +�H+mH�i2/X ai2Tb k �M/ j �`2
i?2M `2T2�i2/ mMiBH � bBM;H2 K�i+? Bb B/2MiB}2/X

am++2bb `�i2b 7Q` p�`BQmb 2t�+i@K�i+? �ii`B#mi2b +�M #2 7QmM/ BM h�#H2b "XR@ "XRX

h�#H2 "XR, am++2bb7mH J�i+?2b QM 1t�+i@J�i+? �ii`B#mi2b- a2Ti Rbi

LmK 2t�+i K�i+?2/ #v p�`
TQbi j8R8
`2;Bbi`�iBQMn72K�H2 j8jN
BMn+�`�+�bnr22F2M/ j3dd
BMn+�`�+�bnr22F/�v 9y8d
�Mvnr22F2M/nBMn+�`�+�b 93jk
�Mvnr22F/�vnBMn+�`�+�b 9N9e
Tbmp 8yyy
iQi�H K�i+?2b 8yyy

* �//BiBQM�H i�#H2b �M/ };m`2b
*XR .2b+`BTiBp2b
6B;m`2b *Xk# �M/ *Xk+ `2p2�H i?�i +QKKmMB+�iBQM +2Mi`�HBiv Bb QMHv r2�FHv
+Q``2H�i2/ rBi? M2B;?#Q`?QQ/ bQ+BQ2+QMQKB+ +?�`�+i2`BbiB+bX AM T�`iB+mH�`- Bi Bb
QMHv r2�FHv +Q``2H�i2/ rBi? i?2 T`QTQ`iBQM Q7 ?Qmb2?QH/b BM i?2 M2B;?#Q`?QQ/
i?�i ?�p2 � +2K2Mi ~QQ`X h?Bb +�Tim`2b r?2i?2` � M2B;?#Q`?QQ/ ?�b 7Q`K�H
Q` BM7Q`K�H ?QmbBM;- Q` r?2i?2` i?2 M2B;?#Q`?QQ/ Bb � #�``BQ UBM o2M2xm2H�M

k3h?2 /�v@iQ@/�v p�`B�M+2 BM i?2 HQ+�iBQM Q7 i?2 mb2`X

j



h�#H2 "XR, am++2bb7mH J�i+?2b QM 1t�+i@J�i+? �ii`B#mi2b- Salo

LmK 2t�+i K�i+?2/ #v p�`
TQbi 9dNk
`2;Bbi`�iBQMn72K�H2 93y8
BMn+�`�+�bnr22F2M/ 93ej
BMn+�`�+�bnr22F/�v 93N8
�Mvnr22F2M/nBMn+�`�+�b 9N3y
�Mvnr22F/�vnBMn+�`�+�b 9N3N
Tbmp 8yyy
iQi�H K�i+?2b 8yyy

h�#H2 "XR, am++2bb7mH J�i+?2b QM 1t�+i@J�i+? �ii`B#mi2b- Jl.

LmK 2t�+i K�i+?2/ #v p�`
TQbi 9dyy
`2;Bbi`�iBQMn72K�H2 9djN
BMn+�`�+�bnr22F2M/ 93yj
BMn+�`�+�bnr22F/�v 93jN
�Mvnr22F2M/nBMn+�`�+�b 9NeR
�Mvnr22F/�vnBMn+�`�+�b 9NNR
Tbmp 8yyy
iQi�H K�i+?2b 8yyy
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6B;m`2 *Xk, *QKKmMB+�iBQM +2Mi`�HBiv T`2/B+ib T�`iB+BT�iBQM BM i?2 TQTmH�iBQM
h?2b2 };m`2b /2b+`B#2 i?2 `2H�iBQMb?BTb #2ir22M +QKKmMB+�iBQM +2Mi`�HBiv �M/ U�V
M2B;?#Q`?QQ/ U+2Mbmb@i`�+iV TQp2`iv- U#V M2B;?#Q`?QQ/ U+2Mbmb@i`�+iV 2/m+�iBQM- U+V
T`Qi2bi T�`iB+BT�iBQM- �M/ U/V T2iBiBQM@bB;MBM;- �HH mbBM; � `2T`2b2Mi�iBp2 b�KTH2 Q7
i?2 TQTmH�iBQM Q7 bBt H�`;2 o2M2xm2H�M bi�i2bX

U�V .Bbi`B#miBQM Q7
*QKKX *2Mi`�HBiv

0
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U+V q2�FHv +Q``2H�i2/
rBi? 2/m+�iBQM
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Exposure and education

U/V .Bbi`B#miBQM Q7 HQ;
*QKKX +2Mi`�HBiv
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U2V *QKKX +2Mi`�HBiv
T`2/B+ib T`Qi2bi

-.025

.025

.075

.125

Pr
(P

ro
te

st
)

2 3 4 5
ln(Network exposure)

Protest and exposure

U7V *QKK +2Mi`�HBiv
T`2/B+ib bB;MBM;

.1

.15

.2

.25

.3

.35
Pr

(S
ig

n 
pe

tit
io

n)

2 3 4 5
ln(Network exposure)

Petition and exposure

i2`KbVc i?2 /Bbi`B#miBQM Q7 i?2 T`QTQ`iBQM Bb #BKQ/�H- rBi? KQ/2b +HQb2 iQ
x2`Q �M/ +HQb2 iQ yX3XkN Ai Bb �HbQ QMHv r2�FHv +Q``2H�i2/ rBi? i?2 T`QTQ`iBQM Q7
�/mHib UQp2` k8V BM i?2 M2B;?#Q`?QQ/ r?Q ?�p2 � +QHH2;2 /2;`22X ULQi2 i?�i i?2
b+�H2b Q7 i?2 v@�t2b BM i?2b2 };m`2b bT�M i?2 }`bi Ny T2`+2Mi Q7 i?2 /Bbi`B#miBQM
Q7 +QKKmMB+�iBQM +2Mi`�HBivVX

AM +QMi`�bi- 6B;m`2b *Xk2 �M/ *Xk7 `2p2�H i?�i +QKKmMB+�iBQM +2Mi`�HBiv Bb
bi`QM;Hv +Q``2H�i2/ rBi? #Qi? T`Qi2bi T�`iB+BT�iBQM �M/ T2iBiBQM bB;MBM;X

6B;m`2 *Xj THQib i?2 /Bbi`B#miBQM Q7 /2pB�iBQMb 7`QK i?2 rBi?BM@T�B` K2�Mb Q7
+QKKmMB+�iBQM +2Mi`�HBiv- BX2X- i?2 /Bbi`B#miBQM Q7 N g

i ´ N g
pairX � T2`bQM rBi?

� p�Hm2 Q7 1.5- 7Q` 2t�KTH2- Bb 2tTQb2/ iQ i?`22 KQ`2 T2QTH2 i?�M ?2` K�i+?2/
+QmMi2`T�`iX h?2b2 THQib `2p2�H i?�i T�`iB+BT�Mib ?�p2 ?B;?2` +QKKmMB+�iBQM

kN"v ǳM2B;?#Q`?QQ/-Ǵ r2 K2�M i?2 +2Mbmb i`�+i BM r?B+? � T2`bQMǶb TQHHBM; TH�+2 Bb
HQ+�i2/X
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6B;m`2 *Xj, S�`iB+BT�Mib ?�p2 ?B;?2` +QKKmMB+�iBQM +2Mi`�HBiv
i?�M i?2B` Q#b2`p�iBQM�HHv bBKBH�` +QmMi2`T�`ib

1�+? };m`2 THQib i?2 /Bbi`B#miBQM Q7 /2pB�iBQMb 7`QK i?2 rBi?BM@T�B` K2�M Q7 +QK@
KmMB+�iBQM +2Mi`�HBiv UNg

i,5 ´ Ng
pair,5V- b2T�`�i2Hv 7Q` T�`iB+BT�Mib �M/ K�i+?2/ MQM@

T�`iB+BT�MibX

U�V S`Qi2bi Ua2Ti2K#2` RV
Pp2`�HH K2�M Q7 Ng

i,5 « 48.5

.2
Mb

Biv
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.005
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Participants
Matched non-
participants

sept1, mean = 48.5105428

.2pB�iBQM 7`QK rBi?BM@T�B` K2�M Q7
+QKKmMB+�iBQM +2Mi`�HBiv �i t “ 5

U#V S2iBiBQM bB;MBM;
Pp2`�HH K2�M Q7 Ng

i,5 « 48.2

0

.005
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D
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Participants
Matched non-
participants

petition, mean = 48.2335316

.2pB�iBQM 7`QK rBi?BM@T�B` K2�M Q7
+QKKmMB+�iBQM +2Mi`�HBiv �i t “ 5

6Q` pBbm�H +H�`Biv- #Qi? };m`2b 2t+Hm/2 Q#b2`p�iBQMb BM i?2 iQT �M/ #QiiQK RW Q7 i?2 /Bbi`B#miBQM Q7 rBi?BM@
T�B` /Bz2`2M+2b BM +QKKmMB+�iBQM +2Mi`�HBivX q2 /Q MQi i`BK i?2 b�KTH2 r?2M 2biBK�iBM; 1[m�iBQM k #2HQrX

+2Mi`�HBiv i?�M i?2B` Q#b2`p�iBQM�HHv bBKBH�` +QmMi2`T�`ibX

*Xk *Q``2H�iBQM #2ir22M +QKKmMB+�iBQM +2Mi`�HBiv �M/
2B;2Mp2+iQ` +2Mi`�HBiv

h�#H2 *Xj, L2irQ`F 2tTQbm`2 �i /Bz2`2Mi iBK2 bi2Tb �M/ 2B;2Mp2+iQ` +2Mi`�HBiv, +Q``2H�iBQMb
Na

i,1 Na
i,2 Na

i,3 Na
i,4 Na

i,5 Na
i,6 Na

i,7 Na
i,8 Na

i,9 1X*X
Na

i,1 RXyyy
Na

i,2 yXN3R RXyyy
Na

i,3 yXN9j yXN3N RXyyy
Na

i,4 yX3N3 yXNe9 yXNNj RXyyy
Na

i,5 yX388 yXNj8 yXNdd yXNN8 RXyyy
Na

i,6 yX3Re yXNye yXN8d yXN38 yXNNd RXyyy
Na

i,7 yXd3k yX3dN yXNjd yXNdR yXNNy yXNN3 RXyyy
Na

i,8 yXd89 yX388 yXNRN yXN83 yXN3R yXNNj yXNNN RXyyy
Na

i,9 yXdjj yX3jd yXNy9 yXN9d yXNdj yXN33 yXNNe yXNNN RXyyy
1X*X yXjek yX989 yX8k3 yX8Ny yXejN yXedd yXdye yXdke yXdjN RXyyy
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. am`p2v BMbi`mK2Mi

h?2 Q`/2` Q7 i?2 irQ #HQ+Fb r�b `�M/QKHv �bbB;M2/ �+`Qbb `2bTQM/2MibX

.XR "HQ+F R- 1M;HBb?
RX AM kyRe- QTTQbBiBQM T�`iB2b +QHH2+i2/ bB;M�im`2b QM � T2iBiBQM `2[m2biBM; � `2+�HH

`272`2M/mKX >mM/`2/b Q7 i?Qmb�M/b Q7 T2QTH2 bB;M2/ i?2 T2iBiBQM- #mi KBHHBQMb
+?Qb2 MQi iQ bB;M- �M/ K�Mv Qi?2`b r�Mi2/ iQ bB;M #mi Dmbi /B/MǶi ?�p2 iBK2 Q`
2M2`;vX .B/ vQm ?�TT2M iQ bB;M i?2 kyRe `2+�HH `272`2M/mK T2iBiBQM\

kX .B/ �Mv Q7 vQm` 7`B2M/b Q` 7�KBHv K2K#2`b i2HH vQm r?�i i?2v i?Qm;?i Q7 vQm`
/2+BbBQM (iQ bB;M i?2 T2iBiBQM) (MQi iQ bB;M i?2 T2iBiBQM)- Q` /B/ i?2v F22T i?2B`
QTBMBQMb iQ i?2Kb2Hp2b\ (_2�/ `2bTQMb2b)

Ç h?2v iQH/ K2 r?�i i?2v i?Qm;?i
Ç h?2v F2Ti i?2B` QTBMBQMb iQ i?2Kb2Hp2b
Ç LQ `2bTQMb2

jX q2Ƕ`2 BMi2`2bi2/ BM r?2i?2` T2QTH2 i�HF2/ iQ i?2B` 7`B2M/b �#Qmi r?2i?2` iQ bB;M
i?2 `2+�HH `272`2M/mK T2iBiBQM BM kyRe- Q` r?2i?2` i?2v F2Ti i?2B` /2+BbBQMb iQ
i?2Kb2Hp2bX h?BMF 7Q` � KBMmi2 Q7 vQm` i?`22 +HQb2bi 7`B2M/bX A rBHH MQi �bF
vQm r?2i?2` Q` MQi i?2v bB;M2/ i?2 `2+�HH `272`2M/mK T2iBiBQM- #mi AǶK +m`BQmb
r?2i?2` vQm FMQr QM2 r�v Q` i?2 Qi?2`X (_2�/ `2bTQMb2b)

Ç h?BMFBM; Q7 i?2 }`bi Q7 i?2 i?`22 7`B2M/b vQm ?�p2 BM KBM/- /Q vQm FMQr
r?2i?2` ?2 Q` b?2 bB;M2/\ (_2�/ `2bTQMb2b)

Ĝ u2b- A FMQr r?2i?2` Q` MQi ?2 Q` b?2 bB;M2/ i?2 T2iBiBQM
Ĝ LQ- A /QMǶi FMQr
Ĝ LQ `2bTQMb2

Ç �M/ MQr i?BMFBM; Q7 i?2 b2+QM/ Q7 i?2 i?`22 7`B2M/b vQm ?�p2 BM KBM/- /Q
vQm FMQr r?2i?2` ?2 Q` b?2 bB;M2/\

Ĝ u2b- A FMQr r?2i?2` Q` MQi ?2 Q` b?2 bB;M2/ i?2 T2iBiBQM
Ĝ LQ- A /QMǶi FMQr
Ĝ LQ `2bTQMb2

Ç �M/ MQr i?BMFBM; Q7 i?2 i?B`/ Q7 i?2 i?`22 7`B2M/b vQm ?�p2 BM KBM/- /Q
vQm FMQr r?2i?2` ?2 Q` b?2 bB;M2/\

Ĝ u2b- A FMQr r?2i?2` Q` MQi ?2 Q` b?2 bB;M2/ i?2 T2iBiBQM
Ĝ LQ- A /QMǶi FMQr
Ĝ LQ `2bTQMb2

d



.Xk "HQ+F k- 1M;HBb?
RX AM kyRe- QTTQbBiBQM T�`iB2b Q`;�MBx2/ T`Qi2bib iQ T`2bbm`2 i?2 ;Qp2`MK2Mi iQ

?QH/ � `2+�HH `272`2M/mKX >mM/`2/b Q7 i?Qmb�M/b Q7 T2QTH2 �ii2M/2/- #mi KBH@
HBQMb +?Qb2 MQi iQ �ii2M/- �M/ K�Mv Qi?2`b r�Mi2/ iQ �ii2M/ #mi Dmbi /B/MǶi
?�p2 iBK2 Q` 2M2`;vX .B/ vQm ?�TT2M iQ �ii2M/ i?2 `2+�HH `272`2M/mK T`Qi2bib
BM kyRe- bm+? �b i?2 hQK� /2 *�`�+�b\

kX .B/ �Mv Q7 vQm` 7`B2M/b Q` 7�KBHv K2K#2`b i2HH vQm r?�i i?2v i?Qm;?i Q7 vQm`
/2+BbBQM (iQ �ii2M/ i?2 T`Qi2bi) (MQi iQ �ii2M/ i?2 T`Qi2bi)- Q` /B/ i?2v F22T
i?2B` QTBMBQMb iQ i?2Kb2Hp2b\ (_2�/ `2bTQMb2b)

Ç h?2v iQH/ K2 r?�i i?2v i?Qm;?i
Ç h?2v F2Ti i?2B` QTBMBQMb iQ i?2Kb2Hp2b
Ç LQ `2bTQMb2

jX q2Ƕ`2 BMi2`2bi2/ BM r?2i?2` T2QTH2 i�HF2/ iQ i?2B` 7`B2M/b �#Qmi r?2i?2` iQ
�ii2M/ i?2 `2+�HH `272`2M/mK T`Qi2bib BM kyRe- Q` r?2i?2` i?2v F2Ti i?2B` /2@
+BbBQMb iQ i?2Kb2Hp2bX h?BMF 7Q` � KBMmi2 Q7 vQm` i?`22 +HQb2bi 7`B2M/bX A rBHH
MQi �bF vQm r?2i?2` Q` MQi i?2v �ii2M/2/ i?2 T`Qi2bib BM kyRe- #mi AǶK +m`BQmb
r?2i?2` vQm FMQr QM2 r�v Q` i?2 Qi?2`X (_2�/ `2bTQMb2b)

Ç h?BMFBM; Q7 i?2 }`bi Q7 i?2 i?`22 7`B2M/b vQm ?�p2 BM KBM/- /Q vQm FMQr
r?2i?2` ?2 Q` b?2 T`Qi2bi2/\ (_2�/ `2bTQMb2b)

Ĝ u2b- A FMQr r?2i?2` Q` MQi ?2 Q` b?2 T`Qi2bi2/
Ĝ LQ- A /QMǶi FMQr
Ĝ LQ `2bTQMb2

Ç �M/ MQr i?BMFBM; Q7 i?2 b2+QM/ Q7 i?2 i?`22 7`B2M/b vQm ?�p2 BM KBM/- /Q
vQm FMQr r?2i?2` ?2 Q` b?2 T`Qi2bi2/\

Ĝ u2b- A FMQr r?2i?2` Q` MQi ?2 Q` b?2 bT`Qi2bi2/
Ĝ LQ- A /QMǶi FMQr
Ĝ LQ `2bTQMb2

Ç �M/ MQr i?BMFBM; Q7 i?2 i?B`/ Q7 i?2 i?`22 7`B2M/b vQm ?�p2 BM KBM/- /Q
vQm FMQr r?2i?2` ?2 Q` b?2 T`Qi2bi2/\

Ĝ u2b- A FMQr r?2i?2` Q` MQi ?2 Q` b?2 T`Qi2bi2/
Ĝ LQ- A /QMǶi FMQr
Ĝ LQ `2bTQMb2

.Xj "HQ+F R- aT�MBb?
RX 1M kyRe HQb T�`iB/Qb /2 QTQbB+BƦM `2+Q;B2`QM }`K�b T�`� bQHB+Bi�` mM `272`ûM/mK

`2pQ+�iQ`BQX =6B`KƦ mbi2/ H� T2iB+BƦM /2H `272`ûM/mK `2pQ+�iQ`BQ /2 kyRe\
Ç aő
Ç LQ
Ç LQ +QMi2bi�
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kX =�H;mMQ /2 bmb �KB;Qb Q 7�KBHB�`2b H2 /BD2`QM [mû T2Mb�#�M bQ#`2 bm /2+BbBƦM
(/2 }`K�` H� T2iB+ƦM) (MQ }`K�` H� T2iB+BƦM)- Q 7m2`QM `2b2`p�/Qb +QM `2bT2+iQ
� bmb QTBMBQM2b\ U1M+X G22` QT+BQM2bX �+2Ti�` mM� bQH� `2bTm2bi�V

Ç J2 /BD2`QM HQ [m2 T2Mb�#�M
Ç 6m2`QM `2b2`p�/Qb +QM `2bT2iQ � bmb QTBMBQM2b
Ç LQ +QMi2bi�

jX LQb BMi2`2b� b�#2` bB H�b T2`bQM�b ?�#H�`QM +QM bmb �KB;Qb bQ#`2 H� }`K� /2
H� T2iB+BƦM T�`� 2H `272`ûM/mK `2pQ+�iQ`BQ 2M kyReX SB2Mb2 TQ` mM KBMmiQ 2M
bmb i`2b �KB;Qb K�b +2`+�MQb- `2+m2`/2 [m2 MQ [m2`2KQb b�#2` [mû ?B+B2`QM
bmb �KB;Qb- MQb BMi2`2b� b�#2` bB 2HHQb +QKT�`iB2`QM +QM mbi2/ H� /2+BbƦM [m2
iQK�`QMX

Ç S2Mb�M/Q 2M 2H T`BK2`Q /2 HQb i`2b �KB;Qb [m2 iB2M2 2M K2Mi2- =b�#2 bB
}`KƦ\ U1M+X G22` QT+BQM2bX �+2Ti�` mM� bQH� `2bTm2bi�V

Ĝ aő- bû bB }`KƦ Q MQ H� T2iB+BƦM
Ĝ LQ- MQ HQ bû
Ĝ LQ +QMi2bi�

Ç u �?Q`�- T2Mb�M/Q 2M 2H b2;mM/Q /2 HQb i`2b �KB;Qb [m2 iB2M2 2M K2Mi2-
=b�#2 bB }`KƦ\ U1M+X G22` QT+BQM2bX �+2Ti�` mM� bQH� `2bTm2bi�V

Ĝ aő- bû bB }`KƦ Q MQ H� T2iB+BƦM
Ĝ LQ- MQ HQ bû
Ĝ LQ +QMi2bi�

Ç u �?Q`�- T2Mb�M/Q 2M 2H i2`+2`Q /2 HQb i`2b �KB;Qb [m2 iB2M2 2M K2Mi2-
=b�#2 bB }`KƦ\ U1M+X G22` QT+BQM2bX �+2Ti�` mM� bQH� `2bTm2bi�V

Ĝ aő- bû bB }`KƦ Q MQ H� T2iB+BƦM
Ĝ LQ- MQ HQ bû
Ĝ LQ +QMi2bi�

.X9 "HQ+F k- aT�MBb?
RX 1M kyRe HQb T�`iB/Qb /2 QTQbB+BƦM Q`;�MBx�`QM T`Qi2bi�b T�`� T`2bBQM�` �H ;Q@

#B2`MQ � +2H2#`�` mM `272`ûM/mK `2pQ+�iQ`BQX =�bBbiBƦ mbi2/ � H�b T`Qi2bi�b �
7�pQ` /2H `272`ûM/mK `2pQ+�iQ`BQ 2M kyRe- +QKQ H� /2MQKBM�/� hQK� /2 *�`�@
+�b\

Ç aő
Ç LQ
Ç LQ +QMi2bi�

kX =�H;mMQ /2 bmb �KB;Qb Q 7�KBHB�`2b H2 /BD2`QM [mû T2Mb�#�M bQ#`2 bm /2+BbBƦM
(/2 �bBbB` � H� T`Qi2bi�) (MQ �bBbiB` � H� T`Qi2bi�)- Q 7m2`QM `2b2`p�/Qb +QM `2bT2+iQ
� bmb QTBMBQM2b\ U1M+X G22` QT+BQM2bX �+2Ti�` mM� bQH� `2bTm2bi�V

Ç J2 /BD2`QM HQ [m2 T2Mb�#�M

N



Ç 6m2`QM `2b2`p�/Qb +QM `2bT2iQ � bmb QTBMBQM2b
Ç LQ +QMi2bi�

jX LQb BMi2`2b� b�#2` bB H�b T2`bQM�b ?�#H�`QM +QM bmb �KB;Qb bQ#`2 bB �bBbiB`ő�M
Q MQ � H�b T`Qi2bi�b `272`ûM/mK `2pQ+�iQ`BQ 2M kyReX SB2Mb2 TQ` mM KBMmiQ
2M bmb i`2b �KB;Qb K�b +2`+�MQb- `2+m2`/2 [m2 MQ [m2`2KQb b�#2` [mû ?B+B2`QM
bmb �KB;Qb- MQb BMi2`2b� b�#2` bB 2HHQb +QKT�`iB2`QM +QM mbi2/ H� /2+BbƦM [m2
iQK�`QMX

Ç S2Mb�M/Q 2M 2H T`BK2`Q /2 HQb i`2b �KB;Qb [m2 iB2M2 2M K2Mi2- =b�#2 bB
T`Qi2biƦ\ U1M+X G22` QT+BQM2bX �+2Ti�` mM� bQH� `2bTm2bi�V

Ĝ aő- bû bB T`Qi2biƦ Q MQ
Ĝ LQ- MQ HQ bû
Ĝ LQ +QMi2bi�

Ç u �?Q`�- T2Mb�M/Q 2M 2H b2;mM/Q /2 HQb i`2b �KB;Qb [m2 iB2M2 2M K2Mi2-
=b�#2 bB T`Qi2biƦ\ U1M+X G22` QT+BQM2bX �+2Ti�` mM� bQH� `2bTm2bi�V

Ĝ aő- bû bB T`Qi2biƦ Q MQ
Ĝ LQ- MQ HQ bû
Ĝ LQ +QMi2bi�

Ç u �?Q`�- T2Mb�M/Q 2M 2H i2`+2`Q /2 HQb i`2b �KB;Qb [m2 iB2M2 2M K2Mi2-
=b�#2 bB T`Qi2biƦ\ U1M+X G22` QT+BQM2bX �+2Ti�` mM� bQH� `2bTm2bi�V

Ĝ aő- bû bB T`Qi2biƦ Q MQ
Ĝ LQ- MQ HQ bû
Ĝ LQ +QMi2bi�
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