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_2K2`+B2K2Mib

*2 KûKQB`2 MǶ�m`�Bi T�b pm H2 DQm` b�Mb H2b T`û+B2mt +QMb2BHb- H2b `2K�`[m2b �pBbû2b 2i
H2b MQK#`2mb2b `2H2+im`2b /2 SB2``2 �H�v`�+ 2i /ǶúiB2MM2 PHHBQM- [m2 D2 `2K2`+B2 �mbbB TQm`
HǶ�miQMQKB2 [mǶBHb KǶQMi H�Bbbû2X C2 `2bi2 /QM+ b2mH `2bTQMb�#H2 /2b BKT`û+BbBQMb 2i ûp2Mim2HH2b
2``2m`2b T`ûb2Mi2b /�Mb +2 KûKQB`2X

C2 `2K2`+B2 �mbbB HǶû[mBT2 Tû/�;Q;B[m2 /m T�`+Qm`b Zm�MiB}2` 2M b+B2M+2b bQ+B�H2b /m K�bi2`
/2 b+B2M+2b bQ+B�H2b /2 HǶú+QH2 MQ`K�H2 bmTû`B2m`2 2i /2 HǶú+QH2 /2b ?�mi2b ûim/2b 2M b+B2M+2b
bQ+B�H2b- 2i 2M T�`iB+mHB2` b2b /B`2+i`B+2b- 6HQ`2M+2 J�BHHQ+?QM 2i J�`B2 SH2bbxX

*2 i`�p�BH /QBi 2M}M #2�m+QmT �mt `2+?2`+?2b 2i �mt û+`Bim`2b +QHH2+iBp2b 2Mi`2T`Bb2b +2ii2
�MMû2- �BMbB [mǶ¨ /2b û+?�M;2b MQm``Bb �p2+ K2b +�K�`�/2b- T�`iB+mHBĕ`2K2Mi AMĕb "�m/2X

*2 KûKQB`2 � ûiû `û/B;û �p2+ H2 HQ;B+B2H /2 +QKTQbBiBQM G�h1s- 2i H2b �M�Hvb2b bi�iBbiB[m2b
T`ûb2Miû2b- `û�HBbû2b ¨ HǶ�B/2 /m HQ;B+B2H _- bQMi �BbûK2Mi `2T`Q/m+iB#H2b �p2+ H2b /QMMû2b 2i H2b
b+`BTib �bbQ+BûbX

k



aQKK�B`2

_2K2`+B2K2Mib k

aQKK�B`2 j

AMi`Q/m+iBQM AMbiBimiBQM TQHBiB[m2- T`�iB[m2 T`Q72bbBQMM2HH2 , H2 +mKmH /2b
K�M/�ib 2i b� `2bi`B+iBQM 8
G2 +mKmH /2b K�M/�ib- mM2 T`�iB[m2 �M+B2MM2 2i /QKBM�Mi2 X X X X X X X X X X X X X X e
lM2 T`�iB[m2 /ûpB�Mi2 , H2 +mKmH /2b K�M/�ib 2Mi`2 +`BiB[m2 2i `2bi`B+iBQM X X X X X X X Ry
G2 +mKmH /2b K�M/�ib- /2 HǶBMbiBimiBQM TQHBiB[m2 ¨ H� T`�iB[m2 T`Q72bbBQMM2HH2 X X X X X R8
G2 +�b bûM�iQ`B�H X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X Rd

R h2``�BM [m�MiBi�iB7 2i +QMbi`m+iBQM /2b /QMMû2b kR
RXR G2b bûM�i2m`b 7`�MÏ�Bb 2Mi`2 kyR9 2i kyky- mM û+?�MiBHHQM@TQTmH�iBQM `Qi�iB7 X X X kk
RXk G2 +?QBt 2i H� Mû+2bbBiû /ǶmM2 T`QbQTQ;`�T?B2 �`iBb�M�H2 X X X X X X X X X X X X X X k8
RXj aQm`+2b MmKû`B[m2b 2i /QMMû2b 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 ke

k L2 T�b āi`2 mM Ŀ T`Q72bbBQMM2H /m S�`H2K2Mi ŀ , KmHiBTQbBiBQMM�HBiû TQHBiB[m2
2i +mKmH i`�Mbp2`b�H /2b K�M/�ib jR
kXR G� MQ`K2 /2 H� KmHiBTQbBiBQMM�HBiû TQHBiB[m2 +?2x H2b bûM�i2m`b X X X X X X X X X X jk
kXk G2 +mKmH i`�Mbp2`b�H /2b K�M/�ib- mM2 T`�iB[m2 bi`m+im`û2 X X X X X X X X X X X X jd

j .2``Bĕ`2 H2 +mKmH /2b K�M/�ib- H� +mKmH�iBQM 9j
jXR G� +mKmH�iBQM TQHBiB[m2 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 99
jXk .2b +�``Bĕ`2b Q`/QMMû2bXXX 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 8y
jXj XXX �mt HQ;B[m2b /Bzû`2M+Bû2b 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 89

9 kyRd- H2 i2KTb +Qm`i /2 H� KBb2 2M +QM7Q`KBiû ¨ H� `2bi`B+iBQM 2i /m K�BMiB2M
/m +mKmH i`�Mbp2`b�H ej
9XR kyRd , HǶ�HB;M2K2Mi +QKTH2i /2 H� T`�iB[m2 /m +mKmH /2b K�M/�ib bm` H� MQmp2HH2

MQ`K2 X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X e9
9Xk G2b i2KTb 2i H2b 7Q`K2b /2 H� KBb2 2M +QM7Q`KBiû X X X X X X X X X X X X X X X X X X e3
9Xj G2 K�BMiB2M /m +mKmH /2b K�M/�ib 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 dj

j



8 lM2 `ûpQHmiBQM ¨ `27�B`2 \ G2b i`�Mb7Q`K�iBQMb /m +?�KT TQHBiB[m2 dN
8XR GǶûpQHmiBQM /2 H� T`�iB[m2 /m +mKmH /2b K�M/�ib /�Mb mM +?�KT TQHBiB[m2 HmB@

KāK2 KQmp�Mi X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 3y
8Xk _2bi`2BM/`2 H2 +mKmH /2b K�M/�ib- �HHû;2` H� +mKmH�iBQM X X X X X X X X X X X X X 3k
8Xj G� T`Q;`2bbBQM /2 H� T�`Biû 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 3e

*QM+HmbBQM G2 +mKmH /2b K�M/�ib 2i H� TQHBiB[m2 T`Q72bbBQMM�HBbû2 Nk

e �MM2t2b Ne
eXR �MM2t2b /m +?�TBi`2 k 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 Ne
eXk �MM2t2b /m +?�TBi`2 j 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 NN
eXj �MM2t2b /m +?�TBi`2 9 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 Rye
eX9 �MM2t2b /m +?�TBi`2 8 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 Ry3

GBbi2 /2b i�#H2�mt RRk

GBbi2 /2b };m`2b RR9

"B#HBQ;`�T?B2 RRe

h�#H2 /2b K�iBĕ`2b Rke
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AMi`Q/m+iBQM AMbiBimiBQM TQHBiB[m2-
T`�iB[m2 T`Q72bbBQMM2HH2 , H2 +mKmH /2b
K�M/�ib 2i b� `2bi`B+iBQM

Ŀ :HQB`2 ¨ iQB- `QB /m KQmp2K2Mi 5 bQmp2`�BM /m i2KTb 2i K�ŗi`2 /2 HǶ2bT�+2 5 a�Hmi-
āi`2 +Qm`�;2mt- +`û�im`2 +QKTQbû2 /2 b�HTāi`2 2i /2 ;�x +�`#QMB[m2Ę [mB /QMM2b /2b
2M7�Mib ¨ H� 6`�M+2 T2M/�Mi i2b MmBib H�#Q`B2mb2b 2i [mB /ûKmHiBTHB2b- T2M/�Mi H2 DQm`-
iQM BM/BpB/m- TQm` H2 b2`pB+2- H� ;HQB`2 2i H2 TH�BbB` /2 i2b +QM+BiQv2Mb 5Ę a�Hmi- iQB
[mB �b `ûbQHm H2 T`Q#HĕK2 /2 bm{`2- ¨ H� 7QBb- ¨ mM2 72KK2 �BK�#H2- ¨ iQM KûM�;2-
�m *QMbiBimiBQMM2H- ¨ iQM #m`2�m- ¨ H� ;�`/2 M�iBQM�H2- ¨ HǶQTû`�- ¨ .B2m- ¨ iQmiĘ 2i
[mB iB`2b T�`iB /2 iQmi- i`�Mb7Q`K�Mi 2M û+mb G2 *QMbiBimiBQMM2H- iQM #m`2�m- HǶQTû`�-
H� ;�`/2 M�iBQM�H2- i� 72KK2 2i .B2m 5Ę a�Hmi- T`BM+2 /2b +mKmH�`/b- B``ûT`Q+?�#H2
+mKmH�`/- +mKmH�`/ BMiû`2bb�Mi- ?QMi2 /2b QBbB7b 5 AK�;2 pBp�Mi2 /2 HǶmiBH2 /mH+B 5 R ŀ

Ŀ LQmb pQmHQMb T�`H2` /m +mKmH�`/- /2 +2ii2 `�+2 /2 p2Mi`B;QmHmb- [mB b2 /BbiBM;m2
T�` H2 MQK#`2 /2 b2b TH�+2b- iBi`2b- /û+Q`�iBQMb- i`�Bi2K2MibX AH v � H2 +mKmH�`/
#B+ûT?�H2- +2HmB [mB MǶ� [m2 /2mt KQ/2bi2b TH�+2b c BH v � H2 i`B+ûT?�H2- H2 [m�i`B+ûT?�H2 c
2i+X Zm�M/ HǶ?QKK2 2bi �``Bpû H¨- BH � /ûD¨ �ii2BMi mM 7Q`i #2�m /2;`û /2 T2`72+iBQMX
AH T2mi b2 /B`2 �p2+ mM2 /Qm+2 b�iBb7�+iBQM , ǳCǶ�B #B2M �++QKTHB K2b /2pQB`b 2Mp2`b
H� bQ+Bûiû 2i KQM 2biQK�+XǴ J�Bb [mǶ2bi@+2 [m2 /QM+- HQ`b[m2 H2 p2Mi`B;QmHm TQmbb2
H2 +mKmH Dmb[mǶ�m +?Bz`2 R9X Zm�iQ`x2 TH�+2b- +Ƕ2bi #2�m 5 *Ƕ2bi TQm`i�Mi +2 [m2 7�Bi
JX .mTBM +�/2i- H2 7`ĕ`2 /2 bQM 7`ĕ`2- +2i B/û�H /m #m/;ûiBpQ`2- +2 7QM+iBQMM�B`2
+�`M�bbB2`- ¨ [mB H2 i2KTb bm{i ¨ T2BM2 TQm` iQm+?2` b2b MQK#`2mt i`�Bi2K2Mib- ¨
THmb 7Q`i2 `�BbQM TQm` H2b ;�;M2`X k ŀ

Ŀ *mKmH /2b K�M/�ib , [mB bQMi H2b �++`Qb /m TQmpQB` \ j ŀ

§ /2mt bBĕ+H2b /ǶBMi2`p�HH2b- /�Mb /2b `2;Bbi`2b /Bzû`2Mib- H� T`2bb2 b2 7�Bi H2 `2H�Bb /2 HǶQT@
T`Q#`2 bQ+B�H2 /QMi 7QMi HǶQ#D2i +2b Ŀ p2Mi`B;QmHmb ŀ [mB /ûiB2MM2Mi +QMDQBMi2K2Mi THmbB2m`b
Ŀ TH�+2b ŀ Qm TQbBiBQMb bQ+B�H2bX ZmB bQMi@BHb \ �HQ`b [mǶ�mDQm`/Ƕ?mB +2 bQMi bm`iQmi H2b ûHmb
[mB bQMi /ûMQM+ûb- +2b /2mt 2ti`�Bib /Ƕ�`iB+H2b /2 T`2bb2 û+`Bib /�Mb H2b �MMû2b /Bt@?mBi +2Mi

RX >QMQ`û /2 "�Hx�+- Ŀ G2 S2iBi J2`+B2` ŀ- G� *�`B+�im`2- Re /û+2K#`2 R3jyX
kX Ŀ aBM;mHB2` T?ûMQKĕM2 /2 p2Mi`B;QmHmHBbK2 ŀ- G2 *?�`Bp�`B- k9 K�B R3jjX
jX GǶ1tT`2bb- jR K�B kyRdX
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i`2Mi2 /QMM2Mi ¨ pQB` /2b +QMbB/û`�iBQMb THmb +QKTH2t2b , H2 +mKmH v 2bi �p�Mi iQmi +2HmB /2b
2KTHQBb- `ûKmMû`ûb- Tm#HB+b MQi�KK2MiX G2 +mKmH /2 K�M/�ib ûH2+iQ`�mt- /ûi2MiBQM T�` mM2
KāK2 T2`bQMM2 /2 THmbB2m`b TQbBiBQMb ûH2+iBp2b- 2M +QMbiBim2 /QM+ mM2 7Q`K2 T�`iB+mHBĕ`2- /QMi
H� };m`2 H� THmb +Qm`�Mi2 2bi bȿ`2K2Mi H2 T�`H2K2Mi�B`2@K�B`2X úpQ[m�Mi C2�M@SB2``2 aQBbbQM
�HQ`b [mǶBH +?2`+?2 ¨ 7�B`2 /2 H� pBHH2 /Ƕ�mt2``2 mM TƬH2 /2 7Q`K�iBQM- JX �#ûHĕb 2M /û+`Bi mM
bTû+BK2M , Ŀ H2 /ûTmiû@K�B`2 2bi mM ?QKK2 /Ƕ�+iBQMX _B2M M2 HǶ2Mi?QmbB�bK2 �mi�Mi [m2 /2
T`2M/`2 +2 ;2M`2 /2 T�`B 2i /2 H2 ;�;M2`X AH v ûT`Qmp2 bQM TQmpQB` , +Ƕ2bi 2M 2z2i T�`+2 [mǶBH +m@
KmH2 THmbB2m`b K�M/�ib 2i [mǶBH DQmBi /ǶmM2 BM~m2M+2 `û2HH2 ¨ H� _û;BQM [m2 +2 ;2M`2 /ǶQTû`�iBQM
T2mi `ûmbbB` 9 ŀX S�`KB H2b T`ûbB/2Mib /2 H� *BM[mBĕK2 _ûTm#HB[m2- 6`�MÏQBb >QHH�M/2- LB+QH�b
a�`FQxv- C�+[m2b *?B`�+- 6`�MÏQBb JBii2``�M/ 2i o�Hû`v :Bb+�`/ /Ƕ1bi�BM; HǶQMi ûiû 8X

S�`@/2H¨ +2b [m2H[m2b- 2i +ûHĕ#`2b- 2t2KTH2b- b2 i`Qmp2 mM2 T`�iB[m2 2ti`āK2K2Mi `ûT�M/m2
+?2x H2b T2`bQMM2b ûHm2b- 2i [mB H2 /2K2m`2 �HQ`b KāK2 [mǶ2HH2 2bi /2TmBb HQM;i2KTb +`BiB[mû2 2i
� ûiû- THmb `û+2KK2Mi- 2M+�/`û2- �}M /Ƕ2M BMi2`/B`2 +2`i�BM2b 7Q`K2bX G� /2`MBĕ`2 `2bi`B+iBQM 2M
/�i2- 2Mi`û2 2M pB;m2m` 2M kyRd- � BMi2`/Bi �mt T�`H2K2Mi�B`2b U/ûTmiûb- bûM�i2m`b- /ûTmiûb 2m`Q@
Tû2MbV /2 +mKmH2` T�`�HHĕH2K2Mi mM K�M/�i 2tû+miB7 HQ+�H UK�B`2- �/DQBMi �m K�B`2- T`ûbB/2M+2
Qm pB+2@T`ûbB/2M+2 /ǶmM +QMb2BH `û;BQM�H- /ûT�`i2K2Mi�H Qm /ǶmM2 BMi2`+QKKmM�HBiûV Qm /2 +m@
KmH2` /2mt K�M/�ib HQ+�mt eX SQm`i�Mi- 2M kyRN- T`ĕb /2 ey W /2b bûM�i2m`b 2t2`+2Mi iQmDQm`b-
Qmi`2 H2m` K�M/�i T�`H2K2Mi�B`2- mM K�M/�i HQ+�H dX .û+`Bû2 2i T`Q;`2bbBp2K2Mi `2bi`2BMi2- H�
T`�iB[m2 /m +mKmH /2K2m`2 /QM+ mM2 T`�iB[m2 BKTQ`i�Mi2X

G2 +mKmH /2b K�M/�ib- mM2 T`�iB[m2 �M+B2MM2 2i /QKBM�Mi2
Ŀ CmbiB}(�Mi) iQmb H2b +HB+?ûb , b2`T2Mi /2 K2`- #Qmi2BHH2 ¨ HǶ2M+`2- i�`i2 ¨ H� +`ĕK2 3 ŀ- H2

+mKmH /2b K�M/�ib �TT�`�ŗi +QKK2 mM iQTQb- [m2 +QKK2Mi�i2m`b 2i �+i2m`b- T�` H2m`b /Bb+Qm`b
2i T`�iB[m2b- `û�+im�HBb2Mi 2i M�im`�HBb2Mi- +Ƕ2bi@¨@/B`2 +QMp2`iBbb2Mi 2M mM2 T`�iB[m2 ûpB/2Mi2
2i mMBp2`b2HH2X G� T`�iB[m2- �M+B2MM2- 2bi 2M 2z2i +2Mi`�H2 /�Mb mM +?�KT TQHBiB[m2 K�`[mû T�`
mM T`Q+2bbmb /2 T`Q72bbBQMM�HBb�iBQM TQHBiB[m2X

G2 +mKmH /2b K�M/�ib /�Mb H2 bvbiĕK2 TQHBiB[m2 7`�MÏ�Bb

aQmp2Mi +Biû /�Mb /2b i`�p�mt /2 b+B2M+2 TQHBiB[m2 +QKK2 ûTBT?ûMQKĕM2 Qm 7�+i2m` /Ƕ2tTHB@
+�iBQM /Ƕ�mi`2b 7�Bib TQHBiB[m2b- H2 +mKmH /2b K�M/�ib MǶ� ûiû [m2 `�`2K2Mi ûim/Bû 2M i�Mi [m2
i2H NX G2b T`2KBĕ`2b �M�Hvb2b bQMi +2Mi`û2b bm` HǶBMi2`T`ûi�iBQM /m +mKmH /2b K�M/�ib /�Mb H2 bvb@

9X J�`+ �#öHĐb- CQm`b i`�M[mBHH2b 2M 3N , 2i?MQHQ;B2 TQHBiB[m2 /ǶmM /ûT�`i2K2Mi 7`�MÏ�Bb- S�`Bb- 6`�M+2- PX
C�+Q#- RN33- TX jke@jkdX

8X _2bT2+iBp2K2Mi /2 hmHH2 UkyyR@kyy3V- /2 L2mBHHv@bm`@a2BM2 URN33@kyykV- /2 S�`Bb UK�B`2V 2i /2 *Q``ĕx2
U/ûTmiûV URN3N@RNN8V- /2 *?�i2�m@*?BMQM UbûM�i2m`@K�B`2 2Mi`2 RN8N@RNek 2i /ûTmiû@K�B`2 2Mi`2 RNek@RN3RV 2i
/2 *?�K�HBĕ`2b URNed@RNd9VX

eX AH `2bi2 TQbbB#H2 TQm` mM T�`H2K2Mi�B`2 /2 +mKmH2` /2mt K�M/�ib HQ+�mt bB HǶmM /2 +2b K�M/�ib 2bi mM
K�M/�i /2 +QMb2BHH2` KmMB+BT�H /ǶmM2 +QKKmM2 /2 KQBMb /2 KBHH2 ?�#Bi�MibX

dX *QMi`2 ee W 2M 7ûp`B2` kyRdX oQB` :mBHH�mK2 J�``2H- Ŀ *mKmH /2b K�M/�ib ŀ- .B+iBQMM�B`2 /2b TQHBiB[m2b
i2``BiQ`B�H2b- S�`Bb- S`2bb2b /2 a+B2M+2b SQ- kyky- TX RR3X

3X :mv *�`+�bbQMM2- Ŀ G2 i2KTb /2 H� /û+BbBQM ŀ- G2 .û#�i RdkU8V- kyRk- TX jN@9RX
NX SQm` mM2 T`ûb2Mi�iBQM +QKTHĕi2 /2b i`�p�mt �v�Mi TQ`iû bm` H2 +mKmH /2b K�M/�ib- pQB` �#2H 6`�MÊQBb

2i CmHB2M L�p�``Q- G2 +mKmH /2b K�M/�ib 2M 6`�M+2 , +�mb2b 2i +QMbû[m2M+2b- "`mt2HH2b- "2H;B[m2- ú/BiBQMb /2

e



iĕK2 TQHBiB[m2 7`�MÏ�BbX .�Mb mM �`iB+H2 û+`Bi bQmb H� Ao2 _ûTm#HB[m2- JB+?2H .2#`û 2M 7�Bi �BMbB
mM ûHûK2Mi 2bb2MiB2H /m T�`H2K2Mi�`BbK2 7`�MÏ�Bb 2i /2 H� +2Mi`�HBb�iBQM TQHBiB+Q@�/KBMBbi`�iBp2
/m T�vb Ry- TQb�Mi H2b T`2KB2`b D�HQMb /ǶmM2 �M�Hvb2 +2Mi`û2 bm` H2 HB2M 2Mi`2 �`+?Bi2+im`2 BMbiBim@
iBQMM2HH2- pB2 TQHBiB[m2 HQ+�H2 2i pB2 TQHBiB[m2 M�iBQM�H2 RRX G2b i`�p�mt /2b �MMû2b RNdy TQ`i�Mi
bm` H� /vM�KB[m2 /2b `2H�iBQMb BMi2` 2i BMi`�@Q`;�MBb�iBQMb Rk ûim/B2Mi 2M 2z2i b� TH�+2 /�Mb
H2 bvbiĕK2 /2 `û;mH�iBQM- H2 KQ/ĕH2 /2 H� `û;mH�iBQM +`QBbû2 7�Bb�Mi /m T�`H2K2Mi�B`2@K�B`2 mM
+QMi`2TQB/b �m T`û72iX 6Q`i2K2Mi BM/2tûb �m +QMi2ti2- +2b i`�p�mt bQMi �Miû`B2m`b �mt HQBb /2
/û+2Mi`�HBb�iBQM /m /û#mi /2b �MMû2b RN3y- [mB KQ/B}2Mi HǶ�`+?Bi2+im`2 BMbiBimiBQMM2HH2- 2i /QM+-
bB HǶQM bmBi +2b i`�p�mt- H2 +mKmH /2b K�M/�ibX

.Ƕ�mi`2b /BK2MbBQMb /m +mKmH /2b K�M/�ib bQMi T`Q;`2bbBp2K2Mi /ûTHBû2b , BMbiBimiBQM TQHB@
iB[m2- BH �TT�`�ŗi �mbbB +QKK2 mM2 T`�iB[m2 BM/BpB/m2HH2- bi`�iû;B[m2 /�Mb H� +QMbi`m+iBQM /ǶmM
T�`+Qm`b TQHBiB[m2 RjX .�Mb bQM ûim/2 /vM�KB[m2 /2 H� Ŀ bûH2+iBQM /m T2`bQMM2H TQHBiB[m2 HQ@
+�H ŀ- S?X :�``�m/ KQMi`2 T�` 2t2KTH2 [m2 H2 +mKmH /2b K�M/�ib `û/mBi HǶBM+2`iBim/2 ûH2+iQ`�H2
2i H� +QM+m``2M+2 TQHBiB[m2- iQmi 2M �++`QBbb�Mi H2 `2M/2K2Mi /m +�TBi�H TQHBiB[m2 2i ûH2+iQ`�H
�++mKmHû R9- T�` 2t2KTH2 2M KQ/B}�Mi H� /Bbi`B#miBQM /2b `2bbQm`+2b KQMûi�B`2b R8X G2 +mKmH
/2b K�M/�ib +QMbiBim2 /QM+ mM ûHûK2Mi +H27 /m bvbiĕK2 TQHBiB[m2 7`�MÏ�Bb- /QMi H2b 7`QMiBĕ`2b
+QKK2 HǶ?BbiQ`B+Biû QMi �mbbB ûiû ûim/Bû2bX

>BbiQB`2 /ǶmM2 T`�iB[m2 2i ;2Mĕb2 /ǶmM2 BMbiBimiBQM TQHBiB[m2

GǶ�ii2MiBQM �mt +QMi2ti2b pQB`2 ¨ HǶ?BbiQ`B+Biû /ûD¨ T2`+2TiB#H2 /�Mb +2b T`2KB2`b i`�p�mt 2bi
bvbiûK�iBbû2 T�` /2b i`�p�mt �ii2MiB7b ¨ H� ;2Mĕb2 /ǶmM2 T`�iB[m2 TQHBiB[m2 +2Mi`�H2- /QMi HǶBMb@
iBimiBQMM�HBb�iBQM � ûiû T`Q;`2bbBp2 ¨ T�`iB` /m KBHB2m /m sAs2 bBĕ+H2X 1M R39e- H� *?�K#`2 /2b
S�B`b /2 6`�M+2 +QKTi2 89 W /2 /ûTmiûb@K�B`2b 2ifQm +QMb2BHH2`b ;ûMû`�mt- 2i bQmb H� h`QBbBĕK2
_ûTm#HB[m2- H� T`QTQ`iBQM /2 /ûTmiûb@K�B`2b Qb+BHH2 2Mi`2 k8 2i j8 W- +2HH2 /2 /ûTmiûb@+QMb2BHH2`b
;ûMû`�mt 2Mi`2 9y 2i 8y W ReX .�Mb b� i?ĕb2 +QMb�+`û2 ¨ H� bQ+BQ@?BbiQB`2 /m +mKmH /2b K�M/�ib-

HǶlMBp2`bBiû /2 "`mt2HH2b- kyRj- +?�TX R Ŀ G2 +mKmH /2b K�M/�ib 2M 6`�M+2 , #BH�M ?BbiQ`B[m2 2i ûi�i /2b HB2mt
/2 H� `2+?2`+?2 ŀ- TX R8@jjX

RyX JB+?2H .2#`ö- Ŀ h`QBb +�`�+iû`BbiB[m2b /m bvbiĕK2 T�`H2K2Mi�B`2 7`�MÏ�Bb ŀ- _2pm2 7`�MÏ�Bb2 /2 b+B2M+2
TQHBiB[m2- RN88- TX kR@93X

RRX :mBHH�mK2 J�``2H- Ŀ GǶûHm 2i bQM /Qm#H2X *mKmH /2b K�M/�ib 2i +QMbi`m+iBQM /2 HǶúi�i `ûTm#HB+�BM 2M
6`�M+2 /m KBHB2m /m sAsĕK2 �m KBHB2m /m ssĕK2 bBĕ+H2 ŀ- h?ĕb2- lMBp2`bBiû SB2``2 J2M/ĕb 6`�M+2- :`2MQ#H2
AA c AMbiBimi /Ƕûim/2b TQHBiB[m2b /2 :`2MQ#H2- kyyj- AMi`Q/m+iBQM- TX d@ekX

RkX JB+?2H *`QxB2` 2i C2�M@*H�m/2 h?Q2MB;- Ŀ G� `û;mH�iBQM /2b bvbiĕK2b Q`;�MBbûb +QKTH2t2bX G2 +�b /m
bvbiĕK2 /2 /û+BbBQM TQHBiB+Q@�/KBMBbi`�iB7 HQ+�H 2M 6`�M+2 ŀ- _2pm2 7`�MÏ�Bb2 /2 bQ+BQHQ;B2 ReURV- RNd8- TX j@jk c
SB2``2 :`öKBQM- G2 TQmpQB` Tû`BT?û`B[m2 , #m`2�m+`�i2b 2i MQi�#H2b /�Mb H2 bvbiĕK2 TQHBiB[m2 7`�MÏ�Bb- S�`Bb-
a2mBH- RNdeX

RjX C2�M@6`�MÏQBb Jö/�`/- Ŀ G� `2+?2`+?2 /m +mKmH /2b K�M/�ib T�` H2b +�M/B/�ib �mt ûH2+iBQMb Hû;BbH�iBp2b
bQmb H� o2 _ûTm#HB[m2 ŀ- G2b 7�+i2m`b HQ+�mt /2 H� pB2 TQHBiB[m2 M�iBQM�H2- bQmb H� /B`X /Ƕ�H#2`i J�#BH2�m- S�`Bb-
Sû/QM2- RNdk- TX RjN@RedX

R9X S?BHBTT2 :�``�m/- Ŀ G� bûH2+iBQM /m T2`bQMM2H TQHBiB[m2 HQ+�H ŀ- _2pm2 7`�MÏ�Bb2 /2 b+B2M+2 TQHBiB[m2
j3UjV- RN33- TX 9yk@9jkX

R8X C2�M@:�#`B2H *QMi�KBM- Ŀ G2b mb�;2b HQ+�mt /2b K�M/�ib T�`H2K2Mi�B`2b , TQB/b 2i HBKBi2b /m +mKmH /2b
K�M/�ib ûH2+iB7b ŀ- G2 `2M7Q`+2K2Mi /2 H� HBKBi�iBQM /m +mKmH /2b K�M/�ib 2i /2b 7QM+iBQMb , _2;�`/b bm` H2b
HQBb Q`/BM�B`2 2i Q`;�MB[m2 /m R9 7ûp`B2` kyR9- bQmb H� /B`X /2 S�i`B+B� .2K�v2@aBKQMB- �``�b- �`iQBb S`2bb2b
lMBp2`bBiû- kyRe- TX Rjj@R8j c "`B+2 6�#`2- Ŀ *mKmH /2b K�M/�ib 2i bm#p2MiBQMb �HHQmû2b �mt +QKKmM2b ŀ-
_2pm2 û+QMQKB[m2 dkU8V- kykR- TX dNN@39kX

ReX G�m`2Mi "�+?- 6�mi@BH �#QHB` H2 +mKmH /2b K�M/�ib \- S�`Bb- ú/BiBQMb _m2 /ǶlHK- kyRk- TX kd@kNX
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:X J�``2H KQMi`2 [m2 H2 +mKmH /2b K�M/�ib M�ŗi /Ƕ�#Q`/ /m bvbiĕK2 /2 +�M/B/�im`2b Q{+B2HH2b
/m a2+QM/ 1KTB`2 UR38k@R3dyV- H2 ;Qmp2`M2K2Mi +?QBbBbb�Mi b2b +�M/B/�ib �mt ûH2+iBQMb Hû;Bb@
H�iBp2b T�`KB H2b ûHmb HQ+�mt RdX aQmb H� h`QBbBĕK2 _ûTm#HB[m2- H2 +mKmH /2b K�M/�ib +QMbiBim2
mM p2+i2m` /ǶBKTH�Mi�iBQM HQ+�H2 TQm` H2b `ûTm#HB+�BMb- TmBb H2b `�/B+�mt- H2b bQ+B�HBbi2b 2i H2b
+QKKmMBbi2b T`Q;`2bbBp2K2Mi +QMp2`iBb �m D2m TQHBiB[m2 MQi�#BHB�B`2- 7QM/û bm` /2b `2bbQm`+2b
HQ+�H2b 2i T2`bQMM2HH2b 2i /2b û+?�M;2b +HB2MiûH�B`2b R3X JBM2m` /2 7QM/- bvM/B+�HBbi2- úKBH2 "�bHv
+QMM�ŗi mM i2H T`Q+2bbmb /2 MQi�#BHBb�iBQM T�` HǶBMi2`Kû/B�B`2 /m +mKmH /2b K�M/�ib , �T`ĕb mM2
+Qm`i2 2tTû`B2M+2 +QKK2 +QMb2BHH2` KmMB+BT�H /2 .2M�BM 2M R33j- BH 2bi ûHm /ûTmiû 2M R338-
TmBb /2 R3NR ¨ RNk3- 2i- /�Mb mM b2+QM/ i2KTb- 2bi K�B`2 /2 G2Mb ¨ T�`iB` /2 RNyy 2i +QMb2BHH2`
;ûMû`�H ¨ T�`iB` /2 RNyR RNX G2 b+`miBM /2 HBbi2 2i H2 `2MQmp2HH2K2Mi /2 RN98 #QmH2p2`b2Mi H�
T`�iB[m2 /m +mKmH- [mB `27�Bi iQmi27QBb `�TB/2K2Mi bm`7�+2 2i b2 bvbiûK�iBb2 bQmb H� *BM[mBĕK2
_ûTm#HB[m2- bQmb H�[m2HH2 2HH2 +QMbiBim2 mM Ŀ 2bT�+2 /2 Kû/B�iBQM 2Mi`2 +2Mi`2 2i Tû`BT?û`B2 ky ŀX
G2b HQBb /2 /û+2Mi`�HBb�iBQM- [mB +QM7ĕ`2Mi 2M RN3k mM bi�imi /2 +QHH2+iBpBiû HQ+�H2 �mt `û;BQMb-
TmBb H2 /ûp2HQTT2K2Mi /2b BMi2`+QKKmM�HBiûb KmHiBTHB2Mi 2M}M H2 MQK#`2 /2 K�M/�ib HQ+�mt
/BbTQMB#H2b- �++`QBbb�Mi H2b TQbbB#BHBiûb 2i HǶBMi2MbBiû /2b T`�iB[m2b /2 +mKmH , H� T`QTQ`iBQM /2
/ûTmiûb 7`�MÏ�Bb /ûi2M�Mi- Qmi`2 +2HmB /2 T�`H2K2Mi�B`2- i`QBb K�M/�ib T�bb2 2Mi`2 RNd3 2i RNNd
/2 ky W ¨ jy W kRX

G2 +mKmH /2b K�M/�ib �TT�`�ŗi /QM+ +QKK2 mM2 BMbiBimiBQM TQHBiB[m2- [mB b2 +QMbi`mBi
T`Q;`2bbBp2K2Mi T�` H� T`�iB[m2 2i T�` H2b +Q/B}+�iBQMb /2 /2 +2ii2 /2`MBĕ`2 kk- /2 H� /BbT�`BiBQM
/2b T`QTQbBiBQMb /2 HQBb �MiB@+mKmH �T`ĕb H� S`2KBĕ`2 :m2``2 KQM/B�H2 ¨ HǶ�KûM�;2K2Mi /m
[mQiB/B2M T�`H2K2Mi�B`2- �p2+ H� /û}MBiBQM /2 b2bbBQMb 2i /2 DQm`b- /�Mb H� b2K�BM2- /2 bBĕ;2
¨ S�`Bb TQm` T2`K2ii`2 mM2 T`ûb2M+2 `û;mHBĕ`2 2i BKTQ`i�Mi2 �m MBp2�m HQ+�H kjX G2 +mKmH /2b
K�M/�ib MǶ2bi /QM+ MB ûpB/2Mi MB �M?BbiQ`B[m2 c 2M Qmi`2- bǶBH 2bi T�`iB+mHBĕ`2K2Mi T`û;M�Mi /�Mb
H2 +?�KT TQHBiB[m2 /2 7`�MÏ�Bb- BH 2bi �mbbB mM T?ûMQKĕM2 2m`QTû2M 2i KQM/B�H k9X *2 `2iQm`
?BbiQ`B[m2 bQmHB;M2 2M}M bQM BMi`B+�iBQM �p2+ /Ƕ�mi`2b /vM�KB[m2b 2bb2MiB2HH2b ¨ H� +QMbi`m+iBQM
/m +?�KT TQHBiB[m2 7`�MÏ�Bb +QMi2KTQ`�BMX

RdX J�``2H- Ŀ GǶûHm 2i bQM /Qm#H2 ŀ- TX j3y@j3jX
R3X oQB` C2�M@GQmBb "`B[m2i- Ŀ G2 i`�p�BH MQi�#BHB�B`2 , S`Q/m+iBQM 2i `2T`Q/m+iBQM /2 H� MQi�#BHBiû 2M *Q`b2

bQmb H� h`QBbBĕK2 _ûTm#HB[m2 ŀ- úHBi2b 2i TQmpQB`b HQ+�mt , G� 6`�M+2 /m am/@1bi bQmb H� h`QBbBĕK2 _ûTm#HB[m2-
bQmb H� /B`X /2 "`mMQ .mKQMb 2i :BHH2b SQHH2i- GvQM- S`2bb2b mMBp2`bBi�B`2b /2 GvQM- RNNN- TX Ryj@RkRX
_û+BT`Q[m2K2Mi- H2b ;`�M/b MQi�#H2b b2 +QMp2`iBbb2Mi ¨ mM i`�p�BH ûH2+iQ`�H /2 THmb 2M THmb `�iBQM�HBbû- +QKK2
HǶBHHmbi`2 H2 +�b /m "�`QM �`K�M/ /2 J�+F�m ûim/Bû T�` ú`B+ S?öHBTT2�m- Ŀ G� }M /2b MQi�#H2b `2pBbBiû2 ŀ- G�
T`Q72bbBQM TQHBiB[m2- sAs2@ss2 bBĕ+H2b- bQmb H� /B`X /2 JB+?2H P772`Hö- S�`Bb- "2HBM- kyRd URNNNV- TX dN@Ry3X

RNX CmbiBMB2M _�vKQM/- Ŀ "�aGu úKBH2- CQb2T? ŀ- G2 J�Bi`QM- Q+iX kyRyX
kyX :mBHH�mK2 J�``2H- Ŀ aQ+BQHQ;B2 ?BbiQ`B[m2 /2b +�``Bĕ`2b /2 +mKmH ŀ- 6�B`2 /2 H� b+B2M+2 TQHBiB[m2- bQmb H�

/B`X /Ƕup2b .öHQv2 2i "2`M�`/ oQmi�i- S�`Bb- "2HBM- kyyk- TX kyR@kRdX
kRX 6`�MÊQBb 2i L�p�``Q- G2 +mKmH /2b K�M/�ib 2M 6`�M+2- TX kRX
kkX :mBHH�mK2 J�``2H- Ŀ *mKmH /2b K�M/�ib , H� }M /ǶmM2 BMbiBimiBQM \ ŀ- LQmp2HH2 bQ+BQHQ;B2 TQHBiB[m2 /2

H� 6`�M+2- S�`Bb- �`K�M/ *QHBM- kykR- TX 3j@N8X
kjX SQm` H2 +�b /2 HǶ�bb2K#Hû2 M�iBQM�H2- pQB` J�`+ �#öHĐb- lM 2i?MQHQ;m2 ¨ HǶ�bb2K#Hû2- S�`Bb- 6`�M+2- PX

C�+Q#- kyyR- MQi�KK2Mi TX kj3@kjNX
k9X am` H� T`�iB[m2 /m +mKmH /2b K�M/�ib /�Mb mM2 /BK2MbBQM +QKT�`�iBp2- pQB` CmHB2M L�p�``Q- Ŀ G2 +mKmH

/2b K�M/�ib 2M 1m`QT2 , HǶ2t+2TiBQM 7`�MÏ�Bb2 ¨ HǶûT`2mp2 /2 H� +QKT�`�BbQM ŀ- G2 `2M7Q`+2K2Mi /2 H� HBKBi�iBQM
/m +mKmH /2b K�M/�ib 2i /2b 7QM+iBQMb , _2;�`/b bm` H2b HQBb Q`/BM�B`2 2i Q`;�MB[m2 /m R9 7ûp`B2` kyR9- bQmb H�
/B`X /2 S�i`B+B� .2K�v2@aBKQMB- �``�b- �`iQBb S`2bb2b lMBp2`bBiû- kyRe- TX Ry8@RkyX
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G2 +mKmH /2b K�M/�ib 2i H2UbV T`Q+2bbmb /2 T`Q72bbBQMM�HBb�iBQM TQHBiB[m2

*QKK2 HǶû+`Bi S?X :�``�m/- �p2+ H2 +mKmH /2b K�M/�ib- Ŀ H� MQiBQM BMbiBimiBQMM2HH2 /2 K�B`2
i2M/ ¨ b2 /BHm2` TQm` +û/2` H2 T�b ¨ /2b T`Q72bbBQMM2Hb /2 HǶ�+iBQM TQHBiB[m2 k8 ŀX G2 +mKmH /2b
K�M/�ib 2bi 2M 2z2i mM ûHûK2Mi 2bb2MiB2H /m T`Q+2bbmb /2 T`Q72bbBQMM�HBb�iBQM TQHBiB[m2X *2
Ŀ HQM; KQmp2K2Mi bû+mH�B`2 /m`�Mi H2[m2H H2b �+i2m`b TQHBiB[m2b- b2 bTû+B�HBb�Mi 2M TQHBiB[m2- b2
+QMb�+`2Mi ¨ TH2BM i2KTb ¨ +2ii2 �+iBpBiû ke ŀ 2bi BMBiBû �m sAs2 bBĕ+H2X G� T`Q72bbBQMM�HBb�iBQM
+QMbiBim2 �mbbB- ¨ HǶû+?2HH2 BM/BpB/m2HH2- mM Ŀ T`Q+2bbmb [mB �KĕM2 ¨ 7�B`2 /2 H� TQHBiB[m2 mM i`�p�BH
¨ TH2BM i2KTb 2i `ûKmMû`û kd ŀX *2b /2mt �bT2+ib bQMi BM/BbbQ+B�#H2b 2i 2tTHB[m2Mi H� M�Bbb�M+2 /2
T`Q72bbBQMM2Hb /2 H� TQHBiB[m2- [mB T2mp2Mi āi`2 /û}MBb T�` H2 7�Bi /Ƕāi`2 `ûKmMû`û TQm` b2b 7QM+@
iBQMb TQHBiB[m2b- /Ƕ�pQB` mM T�`+Qm`b HQM; 2M TQHBiB[m2 2i /Ƕ�pQB` /2b +QKTûi2M+2b TQHBiB[m2b k3X
§ HǶ�mM2 /2 +2ii2 /û}MBiBQM- H2 +mKmH /2b K�M/�ib �TT�`�ŗi +QKK2 mM2 T`�iB[m2 +QMbiBimiBp2
/2b T`Q72bbBQMM2Hb /2 H� TQHBiB[m2 , BH K2i /Ƕ�#Q`/ ;ûMû`�H2K2Mi }M- �m +Qm`b /ǶmM2 i`�D2+iQB`2-
�m +mKmH /ǶmM K�M/�i ûH2+iB7 2i /ǶmM �mi`2 2KTHQB ?Q`b TQHBiB[m2- H2 +mKmH /2b BM/2KMBiûb kN

T2`K2ii�Mi /2 pBp`2 2t+HmbBp2K2Mi /2 H� TQHBiB[m2- i`�Bi /BbiBM+iB7 /2b 2Mi`2T`2M2m`b TQHBiB[m2b
T`Q72bbBQMM�HBbûb T�` `�TTQ`i �mt MQi�#H2b jyX 1MbmBi2- H2 +mKmH /2b K�M/�ib 2bi mM ûHûK2Mi 2b@
b2MiB2H /2b +m`bmb TQHBiB[m2b- TmBb[mǶBH T2`K2i- T�` H� +QM+2Mi`�iBQM /2b TQbBiBQMb ûH2+iBp2b- mM2
7Q`i2 HQM;ûpBiû 2M TQHBiB[m2 , �BMbB +?2x H2b K�B`2b `m`�mt- HǶûH2+iBQM ¨ HǶû+?2HQM /ûT�`i2K2Mi�H
Qm K�BMi2M�Mi BMi2`+QKKmM�H jR 7�Bi T�bb2` /ǶmM2 7Q`K2 /2 b2KB@T`Q72bbBQMM�HBb�iBQM ¨ mM2 T`Q@
72bbBQMM�HBb�iBQM +QKTHĕi2X 1M}M- 2M BMi2MbB}�Mi H� bQ+B�HBb�iBQM TQHBiB[m2 2i �/KBMBbi`�iBp2- H2
+mKmH /2b K�M/�ib �++2Mim2 H2 /ûp2HQTT2K2Mi /2 +QKTûi2M+2b TQHBiB[m2b 2i /Ƕ�+iBQM Tm#HB[m2X

SQm`i�Mi H� MQiBQM /2 T`Q72bbBQMM�HBb�iBQM TQHBiB[m2 Ŀ TQb2 K�H?2m`2mb2K2Mi THmb /2 T`Q@
#HĕK2b [mǶ(2HH2) MǶ2M `ûbQmi jk ŀX aǶBH bǶ�;Bi /ǶmM T`Q+2bbmb bQ+BQ?BbiQ`B[m2 bi`m+im`�Mi /m +?�KT
TQHBiB[m2 7`�MÏ�Bb- BH K�M[m2 2M KāK2 i2KTb /ǶQTû`�iBQMM�HBb�iBQM 2i /2 T`û+BbBQM 2KTB`B[m2bX
SQm` M2 T�b H2 `û/mB`2 ¨ mM KQmp2K2Mi �M?BbiQ`B[m2 /2 +QMp2`;2M+2 p2`b mM2 T`Q72bbBQMM�@
HBb�iBQM iQmDQm`b +`QBbb�Mi2- HǶmb�;2 /m i2`K2 � ûiû T`û+Bbû- aX JB+?QM 2i úX PHHBQM ûpQ[m�Mi
mM Ŀ b2+QM/ KQK2Mi /2 H� T`Q72bbBQMM�HBb�iBQM TQHBiB[m2 ŀ- [mB Ŀ +QKK2M+2 (2M 6`�M+2) �m
KBHB2m /2b �MMû2b RNdy- [m�M/ H2 MQK#`2 /2 TQbBiBQMb `ûKmMû`û2b /�Mb H2 +?�KT TQHBiB[m2 bǶ2bi
7Q`i2K2Mi �++`m- [mǶBH bǶ�;Bbb2 /2 K�M/�ib ûH2+iB7b Qm /2 TQbBiBQMb /Ƕ�mtBHB�B`2b jj ŀX *2 b2+QM/
KQK2Mi /2 H� T`Q72bbBQMM�HBb�iBQM TQHBiB[m2 T�bb2 /QM+ T�` H2 +mKmH /2 TQbBiBQMb /m +?�KT

k8X :�``�m/- Ŀ G� bûH2+iBQM /m T2`bQMM2H TQHBiB[m2 HQ+�H ŀ- TX 9kkX
keX JB+?2H P772`Hö- û/X- G� T`Q72bbBQM TQHBiB[m2 , sAs2@ssA2 bBĕ+H2b- S�`Bb- "2HBM- kyRd URNNNV- TX R8@ReX
kdX �H�BM :�``B;Qm- Ŀ oBp`2 /2 H� TQHBiB[m2X G2b Ŀ [mBMx2 KBHH2 ŀ- H2 K�M/�i 2i H2 KûiB2` ŀ- SQHBiBtX _2pm2

/2b b+B2M+2b bQ+B�H2b /m TQHBiB[m2- RNNk- TX d@j9- TX RyX
k3X aû#�biB2M JB+?QM 2i úiB2MM2 PHHBQM- Ŀ _2iQm` bm` H� T`Q72bbBQMM�HBb�iBQM TQHBiB[m2X _2pm2 /2 HBiiû`�im`2

+`BiB[m2 2i T2`bT2+iBp2b ŀ- aQ+BQHQ;B2 /m i`�p�BH eyURV- kyR3X
kNX .B/B2` .2K�xBĐ`2 2i _ûKv G2 a�Qmi- Ŀ S`Q72bbBQMM�HBb�iBQM 2i BM/2KMBb�iBQM /2b ûHmbX 1tTHQ`2` H�

/ûT2M/�M+2 û+QMQKB[m2 �mt K�M/�ib TQHBiB[m2b ŀ- _2pm2 7`�MÏ�Bb2 /2 b+B2M+2 TQHBiB[m2 dRURV- kykR- TX kN@8yX
jyX GǶQTTQbBiBQM 2Mi`2 pBp`2 TQm` 2i /2 H� TQHBiB[m2 MǶ2bi iQmi27QBb T�b 2t+HmbBp2- TmBb[m2 HǶĿ QM 7�Bi 2M `ĕ;H2

;ûMû`�H2 H2b /2mt ¨ H� 7QBb- B/û2HH2K2Mi +2`i2b- K�Bb �mbbB H� THmT�`i /m i2KTb K�iû`B2HH2K2Mi ŀ- J�t q2#2`-
G2 b�p�Mi 2i H2 TQHBiB[m2- S�`Bb- SHQM- RNeN- TX Rkj@Rk9X

jRX aû#�biB2M oB;MQM- Ŀ .2b `ƬH2b TQHBiB[m2b 2M i2MbBQM \ G2b Ŀ T2iBib +mKmHb ŀ /2b K�B`2b `m`�mt bm` H� b+ĕM2
BMi2`+QKKmM�H2 ŀ- úim/2b `m`�H2b ky9UkV- kyRN- TX Rkk@R99X

jkX úiB2MM2 PHHBQM- G2b +�M/B/�ib , MQpB+2b 2i T`Q72bbBQMM2Hb 2M TQHBiB[m2- S�`Bb- 6`�M+2- Sl6- kykR- TX R3X
jjX JB+?QM 2i PHHBQM- Ŀ _2iQm` bm` H� T`Q72bbBQMM�HBb�iBQM TQHBiB[m2 ŀX

N



TQHBiB[m2 2i /2 Ŀ +?�KTb �/p2MiB+2b ŀ- bvM/B+�mt T�` 2t2KTH2 j9X
G� MQiBQM K�b[m2 �mbbB H� 7Q`i2 /Bzû`2M+B�iBQM /m +?�KT TQHBiB[m2- T�`iB+mHBĕ`2K2Mi 2M

i2`K2b /2 i`�D2+iQB`2b TQHBiB[m2bX �m MBp2�m KmMB+BT�H- /�Mb H2 +m`bmb +H�bbB[m2- H2b ûHmb `m@
`�mt T�bb2Mi bQmp2Mi mM i2KTb +QMbû[m2Mi �m +QMb2BH KmMB+BT�H �p�Mi /2 /2p2MB` K�B`2- �HQ`b
[mǶ2M KBHB2m m`#�BM- H2b MûQ@ûHmb Ŀ b�Mb �TT`2MiBbb�;2 bTû+B}[m2K2Mi KmMB+BT�H ŀ bQMi THmb 7`û@
[m2Mib j8X .m +Ƭiû /2b T�`H2K2Mi�B`2b- �mt ûHmb Bbbmb /ǶmM2 }HBĕ`2 MQi�#BHB�B`2- +Ƕ2bi@¨@/B`2 TQb@
bû/�Mi /ǶBKTQ`i�Mi2b `2bbQm`+2b HQ+�H2b 2i T2`bQMM2HH2b 2i +mKmH�Mi 7`û[m2KK2Mi- bǶQTTQb2Mi
+2mt [mB bQMi Bbbmb /ǶmM2 }HBĕ`2 T�`iBb�M2 Qm /ǶmM2 }HBĕ`2 /Ƕ�++ĕb /B`2+i �m +2Mi`2- /QMi `2Hĕp2Mi
T�` 2t2KTH2 H2b ?�mib 7QM+iBQMM�B`2b T�bbûb 2M +�#BM2i KBMBbiû`B2H 2i [mB 2Mi`2Mi 2M TQHBiB[m2
/B`2+i2K2Mi T�` H2 K�M/�i T�`H2K2Mi�B`2 jeX aB H2 +?�KT TQHBiB[m2 2bi K�`[mû THmb `û+2KK2Mi
T�` H2 /ûp2HQTT2K2Mi /ǶmM2 Ŀ }H2 /Ƕ�ii2Mi2 Q`/QMMû2 TQm` �++û/2` �mt TQbBiBQMb ûH2+iBp2b M�@
iBQM�H2b jd ŀ- H� THm`�HBiû /2b i`�D2+iQB`2b TQHBiB[m2b- /û+`Bi2 /2TmBb H2b i`�p�mt /2 J�ii2B .Q;�M
bm` H2b }HBĕ`2b /Ƕ�++ĕb ¨ H� TQHBiB[m2 j3- /2K2m`2X S`�iB[m2 +2Mi`�H2 2i +QMbiBimiBp2 /m T`Q+2b@
bmb /2 T`Q72bbBQMM�HBb�iBQM TQHBiB[m2- H2 +mKmH /2b K�M/�ib �TT�`�ŗi /QM+ +QKK2 mM ûHûK2Mi
2bb2MiB2H /2 HǶQ`;�MBb�iBQM /2 HǶ�ii2Mi2 2M TQHBiB[m2 c 2M KāK2 i2KTb- BH 2bi �mbbB mM 7�+i2m` /2
/Bp2`bB}+�iBQM /2b i`�D2+iQB`2b TQHBiB[m2bX aQM ûim/2 BMpBi2 /ĕb HQ`b ¨ bǶûHQB;M2` /2 H� MQiBQM /2
T`Q72bbBQMM�HBb�iBQM TQHBiB[m2- �}M /2 T2Mb2`- T�`@/2H¨ H� +2Mi`�HBiû /2 H� T`�iB[m2- H2b HB2Mb 2Mi`2
HǶmMB+Biû 2i H� THm`�HBiû /2b i`�D2+iQB`2b TQHBiB[m2bX

lM2 T`�iB[m2 /ûpB�Mi2 , H2 +mKmH /2b K�M/�ib 2Mi`2 +`BiB[m2 2i `2b@
i`B+iBQM

Ŀ SHmb /2 M2m7 6`�MÏ�Bb bm` /Bt THû#Bb+Bi2Mi mM2 bi`B+i2 BMi2`/B+iBQM /m ǳ+mKmH /2b K�M@
/�ibǴ jN ŀ , bǶBH bm`2biBK2 b�Mb /Qmi2- /m 7�Bi /2 HǶ2z2i /ǶBKTQbBiBQM /2 T`Q#HûK�iB[m2- H� T`Q@
TQ`iBQM 2i H� KQ#BHBb�iBQM /2 T2`bQMM2b QTTQbû2b �m +mKmH /2b K�M/�ib- +2 bQM/�;2 `�TT2HH2
mM2 �mi`2 bTû+B}+Biû /2 +2ii2 T`�iB[m2 �M+B2MM2 2i bi`m+im`�Mi2 /�Mb H2 +?�KT TQHBiB[m2 7`�M@
Ï�Bb- bQM +�`�+iĕ`2 /û+`BûX § H� H� +`BiB[m2 /2b T`Q72bbBQMM2Hb /2 H� TQHBiB[m2 7�Bi 2M 2z2i û+?Q
H� biB;K�iBb�iBQM /m Ŀ +mKmH�`/ ŀX .�Mb H2b 2t2KTH2b �M+B2Mb +Biûb 2M 2t2`;m2 +QKK2 /�Mb
H2b 2KTHQBb T`ûb2Mib /m i2`K2- H� +`Bbi�HHBb�iBQM /m bm#bi�MiB7 TûDQ`�iB7 /2 +mKmH�`/ 2M �ii2bi2X
SQm`i�Mi- b� +Q/B}+�iBQM 2i b2b `2bi`B+iBQMb bm++2bbBp2b QMi ûiû i�`/Bp2b- 2i H2m`b 2z2ib HBKBiûbX

j9X JB+?2H P772`Hö- aQ+BQHQ;B2 /2 H� pB2 TQHBiB[m2 7`�MÏ�Bb2- S�`Bb- G� .û+Qmp2`i2- kyy9- TX 9k@ejX
j8X *?`BbiB�M G2 "�`i- G2b K�B`2b , bQ+BQHQ;B2 /ǶmM `ƬH2- oBHH2M2mp2 /Ƕ�b+[- 6`�M+2- S`2bb2b mMBp2`bBi�B`2b

/m a2Ti2Mi`BQM- kyyj- +?�TX k Ŀ S`Q}Hb 2i i`�D2+iQB`2b /2b K�B`2b ŀ- TX Rdd@kydX
jeX .�MB2H :�tB2- G� /ûKQ+`�iB2 `2T`ûb2Mi�iBp2- S�`Bb- 6`�M+2- JQMi+?`2biB2M- kyyyX
jdX PHHBQM- G2b +�M/B/�ib- TX RNX
j3X J�ii2B .Q;�M- Ŀ G2b }HBĕ`2b /2 H� +�``Bĕ`2 TQHBiB[m2 2M 6`�M+2 ŀ- _2pm2 7`�MÏ�Bb2 /2 bQ+BQHQ;B2 3U9V- RNedX
jNX Ŀ *?�M;2` H� TQHBiB[m2 , NR W /2b 6`�MÏ�Bb +QMi`2 H2 +mKmH /2b K�M/�ib ŀ- Pm2bi@6`�M+2X7`-

Re /û+2K#`2 kyR8- ?iiTb,ffrrrXQm2bi@7`�M+2X7`fTQHBiB[m2f+?�M;2`@H�@TQHBiB[m2@NR@/2b@7`�M+�Bb@
+QMi`2@H2@+mKmH@/2b@K�M/�ib@jNkyd93- HB2M +QMbmHiû H2 Re K�B kykkX
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G2 biB;K�i2 /m Ŀ +mKmH�`/ ŀ

Ŀ G2 bûM�i2m` 7`�MÏ�Bb 2bi mM +mKmH�`/ 9y ŀ T2mi@QM HB`2 /�Mb mM2 i?ĕb2 /2 /`QBi +QMb�+`û2
�mt bûM�i2m`b 7`�MÏ�Bb- i2`K2 [m2 HǶQM `2i`Qmp2 /�Mb /2 MQK#`2mt i`�p�mtX GǶ2KTHQB- /�Mb +2
i`�p�BH- /m i2`K2 THmb /2b+`BTiB7 /2 +mKmH�Mi M2 /QBi TQm`i�Mi T�b K�b[m2` HǶQKMBT`ûb2M+2 /m
i2`K2 TûDQ`�iB7 /2 +mKmH�`/X AH bǶ�;Bi /ǶmM biB;K�i2- +Ƕ2bi@¨@/B`2 mM �ii`B#mi /ûp�HQ`Bb�Mi [mB b2
/û}MBi `2H�iBQMM2HH2K2Mi 9RX G2b T�`H2K2Mi�B`2b 7`�MÏ�Bb 2M QMi +QMb+B2M+2- ¨ HǶBMbi�` /m bûM�i2m`
G2b _ûTm#HB+�BMb /2b up2HBM2b- [mB +QMbi�i2 2M b2Ti2K#`2 kyRj Ŀ [m2 H� biB;K�iBb�iBQM /2b ûHmb
2i H� ~�ii2`B2 /2b T2M+?�Mib �MiBT�`H2K2Mi�B`2b /ǶmM2 +2`i�BM2 QTBMBQM Tm#HB[m2 QMi �++QKT�;Mû
+2 /û#�i (2i [mB �) ?Q``2m` /m KQi ǳ+mKmH�`/Ǵ [mB `BK2 �p2+ ǳ+?�`Q;M�`/Ǵ 5 9k ŀX

aB H� +`BiB[m2 /m +mKmH /2b K�M/�ib bǶ�M+`2 /�Mb mM2 ;`�KK�B`2 /2 H� /ûMQM+B�iBQM 9j THmb
;ûMû`�H2- H2b T`Q72bbBQMM2Hb /2 H� TQHBiB[m2 bQMi T�`iB+mHBĕ`2K2Mi pBbûb 99- +2 [m2 /QMM2Mi T�`
2t2KTH2 ¨ pQB` H2b +Qm``B2`b `2Ïmb T�` H� T`ûbB/2M+2 /2 H� _ûTm#HB[m2- `û+2KK2Mi �M�Hvbûb
T�` CX 6`2i2H 2i JX Pz2`Hû- /�Mb H2b[m2Hb H� /ûMQM+B�iBQM /ǶmM2 +�bi2 2bi `û+m``2Mi2- MQi�K@
K2Mi ¨ HǶQ++�bBQM /ǶĿ �z�B`2b ŀ- T�` 2t2KTH2 +2HH2 /2b +QKTi2b +�+?ûb /m KBMBbi`2 /m "m/;2i
CX *�?mx�+ 98X *2ii2 +`BiB[m2 bǶBMb+`Bi �mbbB /�Mb /2b /û#�ib Kû/B�iB[m2b 2i Tm#HB+b- �mt[m2Hb
T`2MM2Mi T�`i /2b mMBp2`bBi�B`2b- ¨ HǶBMbi�` /2 HǶû+?�M;2 /2 i`B#mM2b 2M K�`b kyRj 2Mi`2 T`Q@
2i �MiB@+mKmH 9e Qm /m /QbbB2` /m .û#�i `�bb2K#H�Mi JX �#ûHĕb- GX "�+? 2i :X *�`+�bbQMM2
bm` H� [m2biBQM 9dX *2b T`Bb2b /2 TQbBiBQMb bQMi THmb Qm KQBMb BM7Q`Kû2b T�` /2b i`�p�mt b+B2M@
iB}[m2b- [mB K2ii2Mi T�` 2t2KTH2 2M ûpB/2M+2 H2b 2z2ib /m +mKmH /2b K�M/�ib bm` HǶ�+iBpBiû
T�`H2K2Mi�B`2 93 Qm bm` H� 72`K2im`2 /m +?�KT TQHBiB[m2 2i H� 7�B#H2 `2T`ûb2Mi�iBpBiû /2 b2b
�;2Mib 9NX _û+BT`Q[m2K2Mi- +2`i�BMb /2 +2b i`�p�mt BKTQ`i2Mi- �p2+ THmb Qm KQBMb /2 `û~2tBpBiû-
H� +`BiB[m2 bQ+B�H2 [mB v 2bi �bbQ+Bû2X �m bmD2i /m +mKmH /2b BM/2KMBiûb /2 K�M/�ib ûH2+iQ@
`�mt- [mB +QMbiBim2 mM /2b �`;mK2Mib +QMi`2 H� T`�iB[m2- �H�BM :�``B;Qm T�`H2 �BMbB /ǶmM bmD2i
Ŀ BM+QMp2M�Mi 8y ŀ- ¨ H� 7QBb bQ+B�H2K2Mi 2i b+B2MiB}[m2K2MiX

9yX 6`�MÏQBb *?2p�HB2`- G2 bûM�i2m` 7`�MÏ�Bb- R3d8@RNN8 , 2bb�B bm` H2 `2+`mi2K2Mi 2i H� `2T`ûb2Mi�iBpBiû /2b
K2K#`2b /2 H� b2+QM/2 +?�K#`2- S�`Bb- 6`�M+2- G:.C- RNN3- TX kNjX

9RX am` H2b T`Q+2bbmb /2 biB;K�iBb�iBQM 2i /2 `û7mi�iBQM /m biB;K�i2- /�Mb H2 +�b /2b T�`�+?miûb- pQB` *?`BbiB�M
G2 "�`i- Ŀ _?ûiQ`B[m2b /2 T�`�+?miûb ŀ- G2 T�`�+?mi�;2 TQHBiB[m2- bQmb H� /B`X /2 JB+?2H >�biBM;b 2i "2`M�`/
.QH2x- S�`Bb- 6`�M+2- kyyj- TX dN@NeX

9kX aû�M+2 /m R3 b2Ti2K#`2 kyRj- +QKTi2 `2M/m BMiû;`�H /2b /û#�ib- ?iiTb,ffrrrXb2M�iX7`fb2�M+2bf
bkyRjyNfbkyRjyNR3fbkyRjyNR3nKQMQX?iKHX

9jX Gm+ "QHi�MbFB- u�MM .�``ö 2i J�`B2@�M;2 a+?BHix- Ŀ G� /ûMQM+B�iBQM ŀ- �+i2b /2 H� `2+?2`+?2 2M
b+B2M+2b bQ+B�H2b 8RURV- RN39- TX j@9yX

99X S�mH "�+Qi- Ŀ 1M ?�mi 2i /m K�mp�Bb +ƬiûX G2b T`Q72bbBQMM2Hb /2 H� TQHBiB[m2 �m KB`QB` /2b +BiQv2Mb ŀ- G�
T`Q72bbBQM TQHBiB[m2- sAs2@ss2 bBĕ+H2b- bQmb H� /B`X /2 JB+?2H P772`Hö- S�`Bb- "2HBM- kyRd URNNNV- TX je8@jNeX

98X CmHB2M 6`2i2H 2i JB+?2H P772`Hö- ú+`B`2 �m T`ûbB/2Mi , 2M[māi2 bm` H2 ;mB+?2i /2 HǶ1Hvbû2- S�`Bb- 6`�M+2-
G� .û+Qmp2`i2- kykR- TX Re9X

9eX § mM2 H2ii`2 Qmp2`i2- 2MpQvû2 ¨ H� T`ûbB/2M+2 /2 H� _ûTm#HB[m2 T�` SX �p`BH- PX "2�m/- GX "Qmp2i 2i SX q2BH-
`ûTQM/ �BMbB mM2 i`B#mM2 Tm#HBû2 T�` "X 6`�MÏQBb- PX L�v 2i 6X a�rB+FB /�Mb G2 JQM/2 2M K�`b kyRj- BMiBimHû2
Ŀ 1M }MB` �p2+ H2b +mKmH�`/b 2i HǶ�`BbiQ+`�iB2 T�`H2K2Mi�B`2 ŀX *2i û+?�M;2 2bi +Biû T�` 6`2i2H 2i P772`Hö-
ú+`B`2 �m T`ûbB/2Mi- TX k9eX

9dX oQB` G2 .û#�i- MêRdk- kyRk- TX ke@9RX
93X �#2H 6`�MÊQBb- �#2H 6`�MÊQBb 2i G�m`2Mi q2BHH- Ŀ G2 +mKmH /2 K�M/�ib HQ+�mt �z2+i2@i@BH HǶ�+iBpBiû

/2b /ûTmiûb 7`�MÏ�Bb \ ŀ- _2pm2 û+QMQKB[m2 e8UeV- kyR9- TX 33R@NyeX
9NX J�`B2ii2 aBM2�m 2i oBM+2Mi hB#2`D- Ŀ *�M/B/�ib 2i /ûTmiûb 7`�MÏ�Bb 2M kyykX lM2 �TT`Q+?2 bQ+B�H2 /2 H�

`2T`ûb2Mi�iBQM ŀ- _2pm2 7`�MÏ�Bb2 /2 b+B2M+2 TQHBiB[m2 8dUkV- kyyd- TX Rej@R38X
8yX :�``B;Qm- Ŀ oBp`2 /2 H� TQHBiB[m2X G2b Ŀ [mBMx2 KBHH2 ŀ- H2 K�M/�i 2i H2 KûiB2` ŀX
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*2 /Qm#H2 T`Q+2bbmb /2 KBb2 2M �+im�HBiû 2i /2 TQHBiBb�iBQM 8R MǶ2bi T�b b�Mb 2z2i bm` H2
+?�KT TQHBiB[m2 2i b2b �;2Mib- /QMi H2b T`Bb2b /2 TQbBiBQM /�Mb H2b /û#�ib +QMi2KTQ`�BMb bm` H�
HBKBi�iBQM /m +mKmH /2b K�M/�ib /�Mb H2 i2KTb bQMi H�`;2K2Mi /ûi2`KBMû2b T�` HǶ�TT�`i2M�M+2
T�`iBb�M2 8kX ZmQB[m2 T�`7QBb MQM `2bT2+iû- H2 T`BM+BT2 /2 MQM@+mKmH- /�Mb b2b /Bzû`2Mi2b 7Q`K2b-
/2b K�M/�ib 2bi �BMbB �M+B2M +?2x H2b o2`ib 8jX *2 bQMi 2M Qmi`2 /2b ;Qmp2`M2K2Mib bQ+B�HBbi2b
[mB bQMi ¨ HǶQ`B;BM2 /2b `2bi`B+iBQMb bm++2bbBp2b /2 H� T`�iB[m2X

lM2 +Q/B}+�iBQM i�`/Bp2 2i T`Q;`2bbBp2XXX

�HQ`b [m2 H� h`QBbBĕK2 _ûTm#HB[m2 2bi K�`[mû2 T�` HǶĿ BKTQbbB#H2 +Q/B}+�iBQM /m +mKmH /2b
K�M/�ib ŀ- /Ƕ�#Q`/ /m 7�Bi /2 HǶQTTQbBiBQM `ûTm#HB+�BM2 TmBb /ǶmM2 Ŀ Q++mHi�iBQM +Q`TQ`�iBbi2
/2b T`QTQbBiBQMb �MiB@+mKmH 89 ŀ- H� *BM[mBĕK2 _ûTm#HB[m2 +QMM�ŗi mM2 +Q/B}+�iBQM T`Q;`2b@
bBp2 2i i�`/Bp2 /2 H� T`�iB[m2X *QKK2 /�Mb H2b +�b /2 HǶBM/2KMBiû T�`H2K2Mi�B`2 88- /m bi�imi
/2 HǶûHm 8e Qm /m pQi2 /2 H� HQB bm` H� T�`Biû 8d- 2HH2 bǶBMb+`Bi /�Mb mM 2Mb2K#H2 /2 TQHBiB[m2b
Tm#HB[m2b ûH2+iQ`�H2b 83- [mB bQMi �mi�Mi /2 bBim�iBQMb- TQm` /2b �+i2m`b BKTHB[mûb /�Mb H2m` /û@
}MBiBQM 2i /B`2+i2K2Mi +QM+2`Mûb T�` H2m` �TTHB+�iBQM- /Ƕ�miQ+Q/B}+�iBQMX G2b i`QBb `2bi`B+iBQMb-
[mB bQMi pQiû2b- MQM b�Mb /û#�ib T�`H2K2Mi�B`2b 8N- 2M RN38- kyyy 2i kyR9 bQmb ;Qmp2`M2K2Mi
bQ+B�HBbi2 U6�#Bmb- CQbTBM- �v`�mHiV- +QM+2`M2Mi 2bb2MiB2HH2K2Mi H2 +mKmH /2b K�M/�ib /�Mb b�
7Q`K2 i`�Mbp2`b�H2 U1M+�/`û RV- H2 +mKmH /�Mb H2 i2KTb v �v�Mi TQm` H2 KQK2Mi û+?�TTûX

1M+�/`ö R G2b 7Q`K2b /m +mKmH

�m +mKmH i`�Mbp2`b�H- [mB +QMbBbi2 ¨ +mKmH2` 2M KāK2 i2KTb THmbB2m`b K�M/�ib
Uāi`2 K�B`2 2i T�`H2K2Mi�B`2V- 2bi ;ûMû`�H2K2Mi QTTQbû H2 +mKmH HQM;Bim/BM�H- +Ƕ2bi@¨@/B`2
HǶ2M+?�ŗM2K2Mi /2 THmbB2m`b K�M/�ib �m +Qm`b /m i2KTb Uāi`2 K�B`2 TmBb T�`H2K2Mi�B`2VX

8RX Gm+ "QHi�MbFB 2i �`M�m/ 1b[m2``2- ZmǶ2bi@+2 [m2 HǶ�+im�HBiû TQHBiB[m2 \ úpûM2K2Mib 2i QTBMBQMb �m
ssA2 bBĕ+H2- S�`Bb- 6`�M+2- :�HHBK�`/- kykk- TX NX

8kX LQûKB2 6öp`�i 2i :mBHH�mK2 J�``2H- Ŀ GBKBi2` H2 Ŀ +mKmH /�Mb H2 i2KTb ŀX _2iQm` bQ+BQTQHBiB[m2 bm`
H� `2KBb2 2M +�mb2 /2 H� `ûûHB;B#BHBiû BM/û}MB2 2M 6`�M+2 ŀ- G2 +mKmH 2i H� /m`û2 /2b K�M/�ib- S�`Bb- 6`�M+2- K�`2
� K�`iBM- kyky- TX Rk8@R98X

8jX o�M2bb� Cö`QK2- JBHBi2` +?2x H2b p2`ib- S�`Bb- S`2bb2b /2 a+B2M+2b SQ- kykR- +?�TX R 2i eX
89X J�``2H- Ŀ GǶûHm 2i bQM /Qm#H2 ŀ- T`2KBĕ`2 T�`iB2- TXd3@kNdX
88X :�``B;Qm- Ŀ oBp`2 /2 H� TQHBiB[m2X G2b Ŀ [mBMx2 KBHH2 ŀ- H2 K�M/�i 2i H2 KûiB2` ŀX
8eX S�i`B+F G2?BM;m2- Ŀ oQ+�iBQM- �`i- KûiB2` Qm T`Q72bbBQM \ *Q/B}+�iBQM 2i ûiB[m2i�;2 /2b �+iBpBiûb TQHB@

iB[m2b ŀ- G� T`Q72bbBQM TQHBiB[m2- sAs2@ss2 bBĕ+H2b- bQmb H� /B`X /2 JB+?2H P772`Hö- S�`Bb- "2HBM- kyRd URNNNV-
TX RyN@RejX

8dX C�MBM2 JQbbmx@G�p�m- Ŀ G� T�`Biû 2M TQHBiB[m2- ?BbiQB`2 2i T`2KB2` #BH�M ŀ- h`�p�BH- ;2M`2 2i bQ+Bûiûb
dURV- kyyk- TX 9R@8dX

83X h?QK�b 1?`?�`/- Ŀ S2Mb2` H2b TQHBiB[m2b ûH2+iQ`�H2bX GǶQ#D2i ûH2+iQ`�H b�BbB T�` H2b TQHBiB[m2b Tm#HB[m2b ŀ-
:Qmp2`M2K2Mi 2i �+iBQM Tm#HB[m2 8URV- kyRe- TX N@jjX 1HH2b bQMi /û}MB2b +QKK2 Ŀ HǶ2Mb2K#H2 /2b T`Q+û/m`2b
7Q`K2HH2b 2i BM7Q`K2HH2b [mB T`ûbB/2Mi ¨ HǶQ`;�MBb�iBQM /2b ûH2+iBQMb 2i ¨ HǶ2tT`2bbBQM /2b bmz`�;2b /�Mb mM úi�i ŀ
UTX ReVX

8NX _ûKB G272#p`2- Ŀ _�TT`Q+?2` HǶûHm 2i H2 +BiQv2MX G� Ŀ T`QtBKBiû ŀ /�Mb H2 /û#�i bm` H� HBKBi�iBQM /m
+mKmH /2b K�M/�ib URNN3@kyyyV ŀ- JQibX G2b H�M;�;2b /m TQHBiB[m2 UddV- kyy8- TX 9R@8d c :mBHH�mK2 J�``2H-
Ŀ G� /ûKQ+`�iB2 7`�MÏ�Bb2 `û7Q`Kû2 T�` H� }M /m +mKmH /2b K�M/�ib \ G� HQB /2 kyR9 +QKK2 �#QmiBbb2K2Mi
/m T`Q+2bbmb `û7Q`K�i2m` /2b BM+QKT�iB#BHBiûb ûH2+iQ`�H2b 2M 6`�M+2 ŀ- *QM;`ĕb �6aS kyRd @ ah9j _û7Q`K2` H�
/ûKQ+`�iB2X G2 +?�M;2K2Mi BMbiBimiBQMM2H 2M +QMi2ti2- DmBHX kyRdX

Rk



1M ;ûMû`�H- H2b /2mt 7Q`K2b b2 `2+QmT2Mi- H2b K�M/�ib ûi�Mi +mKmHûb ¨ H� 7QBb �m KāK2
KQK2Mi 2i /�Mb H2 i2KTbX S2mp2Mi �mbbB āi`2 /BbiBM;mûb H2 +mKmH p2`iB+�H- bQBi H2 +mKmH
/2 K�M/�ib ¨ H� 7QBb M�iBQM�mt 2i HQ+�mt UT�` 2t2KTH2 T�`H2K2Mi�B`2@K�B`2V- 2i H2 +mKmH
?Q`BxQMi�H U�mbbB �TT2Hû +mKmH 7QM+iBQMM2HV- [mB +QMbBbi2 ¨ +mKmH2` THmbB2m`b K�M/�ib
HQ+�mt UT�` 2t2KTH2 K�B`2@+QMb2BHH2` ;ûMû`�H@T`ûbB/2Mi /ǶBMi2`+QKKmM�HBiûVX

G2b HQBb /m jy /û+2K#`2 RN38 `2bi`2B;M2Mi H2 MQK#`2 /2 K�M/�ib [mǶmM ûHm T2mi /ûi2MB`
+QMDQBMi2K2Mi , H2 K�M/�i T�`H2K2Mi�B`2 2bi +QKT�iB#H2 �p2+ mM b2mH K�M/�i T�`KB +2mt /2
/ûTmiû 2m`QTû2M- /2 +QMb2BHH2` `û;BQM�H- /2 +QMb2BHH2` ;ûMû`�H Qm /2 K2K#`2 /ǶmM2 �bb2K#Hû2
i2``BiQ`B�H2 /ǶmM i2``BiQB`2 /ǶQmi`2@K2`- /2 +QMb2BHH2` /2 S�`Bb- /2 K�B`2 /ǶmM2 +QKKmM2 /Ƕ�m
KQBMb ky yyy ?�#Bi�Mib 2i /Ƕ�/DQBMi �m K�B`2 /ǶmM2 +QKKmM2 /Ƕ�m KQBMb Ryy yyy ?�#Bi�MibX S�`
�BHH2m`b- TQm` H2b ûHmb HQ+�mt [mB M2 bQMi T�b T�`H2K2Mi�B`2b- /2mt 7QM+iBQMb Qm K�M/�ib T�`KB
+2mt /2 H� HBbi2 bmT`� T2mp2Mi āi`2 2t2`+ûb- 2i H2 +mKmH /2b T`ûbB/2M+2b /2 +QMb2BHb `û;BQM�H
2i ;ûMû`�H 2bi BMi2`/BiX �HQ`b [m2 H2b T�`H2K2Mi�B`2b ûHmb /�Mb /2b +QKKmM2b +QKTi�Mi mM
MQK#`2 `û/mBi /Ƕ?�#Bi�Mib TQmp�B2Mi +QMiBMm2` ¨ +mKmH2` mM MQK#`2 #B2M THmb BKTQ`i�Mi /2
K�M/�i- H2b HQBb /m 8 �p`BH kyyy HBKBi2Mi ¨ MQmp2�m +2b TQbbB#BHBiûb- TmBb[m2 H2b T�`H2K2Mi�B`2b M2
T2mp2Mi THmb āi`2 2M KāK2 i2KTb 2m`Q/ûTmiûb 2i M2 T2mp2Mi /ûbQ`K�Bb /ûi2MB` THmb [mǶmM �mi`2
K�M/�i T�`KB +2mt /2 +QMb2BHH2` `û;BQM�H- +QMb2BHH2` ;ûMû`�H- +QMb2BHH2` ¨ HǶ�bb2K#Hû2 /2 *Q`b2
+QMb2BHH2` /2 S�`Bb- +QMb2BHH2` KmMB+BT�H /ǶmM2 +QKKmM2 /Ƕ�m KQBMb j 8yy ?�#Bi�MibX hQmi27QBb
H� `û7Q`K2 MǶ2bi [m2 T�`iB2HH2- /m 7�Bi /m #HQ+�;2 /m aûM�i ey bm` H2 T`QD2i /ǶBMi2`/B+iBQM /m
+mKmH /ǶmM K�M/�i T�`H2K2Mi�B`2 �p2+ H2b 7QM+iBQMb /2 K�B`2- T`ûbB/2Mi /2 +QMb2BH `û;BQM�H Qm
/ûT�`i2K2Mi�HX G2 +mKmH /2b ûHmb HQ+�mt 2bi 2M `2p�M+?2 TH�7QMMû ¨ /2mt K�M/�ib T�`KB +2mt
/2 +QMb2BHH2` `û;BQM�H- +QMb2BHH2` ;ûMû`�H- +QMb2BHH2` ¨ HǶ�bb2K#Hû2 /2 *Q`b2- +QMb2BHH2` /2 S�`Bb-
+QMb2BHH2` KmMB+BT�HX G2b 7QM+iBQMb /2 T`ûbB/2Mi /2 +QMb2BH `û;BQM�H- /2 +QMb2BH /ûT�`i2K2Mi�H 2i
/2 K�B`2 bQMi /ûbQ`K�Bb BM+QKT�iB#H2bX

G2b /2mt HQBb /m R9 7ûp`B2` kyR9 T`QHQM;2Mi +2 KQmp2K2Mi- BMi2`/Bb�Mi H2 +mKmH /ǶmM K�M/�i
T�`H2K2Mi�B`2 �p2+ /2b 7QM+iBQMb 2tû+miBp2b HQ+�H2bX �mi`2K2Mi /Bi- BH bǶ�;Bi /2 Ŀ b�T2` H� };m`2
imiûH�B`2 /m MQi�#H2 HQ+�H eR ŀX SHmb T`û+BbûK2Mi- H2b /ûTmiûb- /ûTmiûb 2m`QTû2Mb 2i bûM�i2m`b M2
T2mp2Mi THmb āi`2 T�`�HHĕH2K2Mi K�B`2 Qm �/DQBMi �m K�B`2- T`ûbB/2Mi Qm pB+2@T`ûbB/2Mi /ǶBMi2`@
+QKKmM�HBiûb Qm /2 bvM/B+�ib KBti2b- /2 +QMb2BHb /ûT�`i2K2Mi�H 2i `û;BQM�H- 2i /2b 2tû+miB7b
HQ+�mt /2 *Q`b2 2i /ǶQmi`2@K2`X a�m7 ¨ āi`2 +QMb2BHH2` KmMB+BT�H /ǶmM2 +QKKmM2 /2 KQBMb /2
KBHH2 ?�#Bi�Mib- mM T�`H2K2Mi�B`2 M2 T2mi /ûi2MB` [mǶmM b2mH K�M/�i HQ+�HX h`�/m+iBQM /m 932

2M;�;2K2Mi /2 +�KT�;M2 /2 6X >QHH�M/2- H� HQB 2Mi`2 2M pB;m2m` HQ`b /2b `2MQmp2HH2K2Mib T�`@
H2K2Mi�B`2b /2 kyRd- 2M DmBM TQm` H2b /ûTmiûb 2i 2M b2Ti2K#`2 TQm` H2b bûM�i2m`bX AMBiB�H2K2Mi

eyX *2b +Q/B}+�iBQMb TQ`i�Mi bm` H2b T�`H2K2Mi�B`2b- 2HH2b +QM+2`M2Mi /2b /QK�BM2b /B`2+i2K2Mi ûMmKû`ûb
T�` H� *QMbiBimiBQM 2i T`2MM2Mi /QM+ H� 7Q`K2 /2 HQBb Q`;�MB[m2b- bm` H2b[m2HH2b /2p�B2Mi- 2M kyyy- bǶ�++Q`/2`
HǶ�bb2K#Hû2 M�iBQM�H2 2i H2 aûM�i- +2 [mB Qz`�Bi �m aûM�i mM TQmpQB` /2 #HQ+�;2- /QMi BH M2 /BbTQb2 T�b TQm` H2b
HQBb Q`/BM�B`2bX G� Dm`BbT`m/2M+2 � iQmi27QBb ûpQHmû /2TmBb- TmBb[mǶmM2 HQB /QMi H2b /BbTQbBiBQMb bQMi +QKKmM2b
�mt /2mt �bb2K#Hû2b M2 +QMbiBim2 THmb mM2 HQB `2H�iBp2 �m aûM�i- +2 [mB T2`K2i ¨ HǶ�bb2K#Hû2 M�iBQM�H2 /Ƕ�pQB`
H2 /2`MB2` KQiX oQB` �H�BM .2H+�KT- Ŀ G� MQiBQM /2 HQB Q`;�MB[m2 `2H�iBp2 �m aûM�i , 2Mi`2 �{`K�iBQM /m
#B+�Kû`BbK2 2i T�`H2K2Mi�`BbK2 Ŀ `�iBQM�HBbû ŀ ŀ- _2pm2 7`�MÏ�Bb2 /2 /`QBi +QMbiBimiBQMM2H 3dUjV- kyRR- TX 9e8@
9N3X

eRX *?`BbiB�M "B/ö;�`�v- Ŀ GBKBi2` H2 +mKmH /2b K�M/�ib Qm +QKK2Mi 7�B`2 H2 #QM?2m` /2b ûHmb K�H;`û 2mt ŀ-
G2 +mKmH 2i H� /m`û2 /2b K�M/�ib- S�`Bb- 6`�M+2- K�`2 � K�`iBM- kyky- TX kN@j3X

Rj



T2m +Q/B}û- H2 +mKmH /2b K�M/�ib � /QM+ +QMMm mM2 BMbiBimiBQMM�HBb�iBQM T`Q;`2bbBp2 bQmb HǶ2z2i
/2 +2b `2bi`B+iBQMb bm++2bbBp2bX S�` H2m` 7Q`K2 2i 7Q`+2 Dm`B/B[m2b- +2b +Q/B}+�iBQMb M2 bQMi T�b
T`QT`2b �m +?�KT TQHBiB[m2- K�Bb `2Hĕp2Mi THmb H�`;2K2Mi /2 HǶĿ û+QMQKB2 KQ`�H2 /2b ûHBi2b
TQHBiB[m2b /B`B;2�Mi2b ek ŀX § H� +�T�+Biû MQ`K�iBp2 2i ¨ H� `ĕ;H2 Dm`B/B[m2 7�Bi �HQ`b û+?Q H�
[m2biBQM /2 H2m`b 2z2ibX

XXX �mt 2z2ib HBKBiûb

*2b i`QBb HQBb- [mB +QMbiBim2Mi HǶ�`+?Bi2+im`2 Dm`B/B[m2 /ǶmM KQmp2K2Mi ;ûMû`�H /2 `2bi`B+iBQM
/2 H� T`�iB[m2 /m +mKmH /2b K�M/�ib /�Mb b� /BK2MbBQM i`�Mbp2`b�H2- QMi 2m /2b 2z2ib HBKBiûb
bm` +2HH2@+BX G� HQB /2 RN38 BMbiBimiBQMM�HBb2 THmb [mǶ2HH2 M2 HBKBi2 H2 +mKmH /2b K�M/�ib , H�
T`QTQ`iBQM /2 /ûTmiûb 7`�MÏ�Bb +mKmH�Mi /2mt Qm i`QBb K�M/�ib T�bb2- 2Mi`2 RNd3 2i RNNd- /2
8eXd W ¨ 39Xd W ejX G� `û;H2K2Mi�iBQM /2 kyyy � 2M `2p�M+?2 HBKBiû +2 ivT2 /2 +mKmHb KmHiBTH2b
2i � `û/mBi H� T�`i /2 K�B`2b T`ûb2Mib �m S�`H2K2Mi- KāK2 bB +2ii2 #�Bbb2 � Tm āi`2 +QKT2Mbû2
T�` HǶQ#i2MiBQM /2 MQmp2HH2b 7QM+iBQMb �m MBp2�m BMi2`+QKKmM�HX Cmb[mǶ2M kyRd- H2b };m`2b /2b
/ûTmiûb 2i bûM�i2m`b@K�B`2b Qm T`ûbB/2Mib /ǶmM 2tû+miB7 `û;BQM�H Qm ;ûMû`�H `2bi2Mi iQmi /2 KāK2
+2Mi`�H2bX G� T`�iB[m2 /Ƕ2Mb2K#H2 M2 `2+mH2 ;mĕ`2- H2b +Q/B}+�iBQMb bm++2bbBp2b 2Mi`�ŗM�Mi iQmi
�m THmb /2b KBb2b 2M +QM7Q`KBiû , �T`ĕb kyRd- QM M2 +QKTi2 �BMbB THmb /2 T�`H2K2Mi�B`2b@K�B`2b
Qm T`ûbB/2Mib /ǶmM +QMb2BH `û;BQM�H Qm /ûT�`i2K2Mi�HX

�m@/2H¨ /2 HǶ�HB;M2K2Mi 2Mi`2 H� `ĕ;H2 /2 /`QBi 2i H� T`�iB[m2- +2b HQBb QMi 2m /Ƕ�mi`2b +QMbû@
[m2M+2bX .m 7�Bi /2b +QMi`�BMi2b +`ûû2b T�` +2b `2bi`B+iBQMb bm++2bbBp2b- H2 T`Q}H /2b +mKmH�Mib
� +?�M;û , "X .QH2x KQMi`2 �BMbB [m2- T�`KB H2b T�`H2K2Mi�B`2b- H2b K�B`2b /2 ;`�M/2b pBHH2b QMi
H�Bbbû H� TH�+2- bmBi2 �mt Hû;BbH�iBp2b 2i bûM�iQ`B�H2b /2 kyRd- ¨ /2b K�B`2b /2 T2iBi2b pBHH2b e9X G2
`ƬH2 /m S�`H2K2Mi +QKK2 +2mt /2b BMbi�M+2b KmMB+BT�H2- /ûT�`i2K2Mi�H2 2i `û;BQM�H2 T2mp2Mi
āi`2 KQ/B}ûbX *2`i�BMb i`�p�mt 2MpBb�;2Mi H2b +QMbû[m2M+2b bm` H2 /û`QmH2K2Mi /2b +�``Bĕ`2b
TQHBiB[m2b BM/BpB/m2HH2b- +2`i�BMb K�B`2b �#�M/QMM�Mi H2 K�M/�i T�`H2K2Mi�B`2- +QKK2 bm` H2
+?�KT TQHBiB[m2 /�Mb bQM 2Mb2K#H2- /m 7�Bi /2 H� HB#û`�iBQM /2 +2`i�BM2b TQbBiBQMb ûH2+iBp2b e8X
GǶ2z2i 2b+QKTiû /2 H� HBKBi�iBQM /m +mKmH /2b K�M/�ib `ûbB/2`�Bi �HQ`b /�Mb mM2 T�`Biû �++`m2-
HǶ�M�Hvb2 /2b +QMbû[m2M+2b /2 H� HQB bm` H� T�`Biû pQiû2 2M kyyy �v�Mi 2tTHB[mû H2m`b 2z2ib HBKBiûb
T�` H2 +mKmH /2b K�M/�ib- [mB- �bbQ+Bû �m b+`miBM mMBMQKBM�H- �p�Bi 2KTā+?û H2 `2MQmp2HH2K2Mi
/m T2`bQMM2H TQHBiB[m2 2i /QM+ H� T`Q;`2bbBQM /m MQK#`2 /2 72KK2b �m S�`H2K2Mi eeX *2b +QMbû@
[m2M+2b /2K2m`2Mi iQmi27QBb T2m �M�Hvbû2bX .ǶmM2 T�`i- HǶ2z2i bm` H2b i`�D2+iQB`2b TQHBiB[m2b
MǶ2bi T�b ûim/Bû 2KTB`B[m2K2Mi- �HQ`b KāK2 [m2 +2`i�BM2b T2`bQMM2b b2 `2i`Qmp2Mi 2M bBim�iBQM

ekX SB2``2 G�b+QmK2b- GǶû+QMQKB2 KQ`�H2 /2b ûHBi2b /B`B;2�Mi2b- S�`Bb- S`2bb2b /2 a+B2M+2b SQ- kykk- MQi�K@
K2Mi H2 +?�TX R Ŀ GǶ�miQ`û;mH�iBQM /2b TQHBiB[m2b ŀX

ejX 6`�MÊQBb 2i L�p�``Q- G2 +mKmH /2b K�M/�ib 2M 6`�M+2- TX kRX
e9X "2`M�`/ .QH2x- Ŀ S�`H2K2Mi�B`2 , mM K�M/�i /ûp�HmûX .2b 2z2ib UT2`p2`bV /2b HQBb /m R9 7ûp`B2` kyR9

BMi2`/Bb�Mi H2 +mKmH 2Mi`2 mM K�M/�i T�`H2K2Mi�B`2 2i mM2 7QM+iBQM 2tû+miBp2 HQ+�H2 ŀ- G2 +mKmH 2i H� /m`û2 /2b
K�M/�ib- S�`Bb- 6`�M+2- K�`2 � K�`iBM- kyky- TX k8R@kekX

e8X 6`�MÏQBb _�M;2QM- Ŀ G� }M /m +mKmH 2Mi`2 H2b 7QM+iBQMb 2tû+miBp2b HQ+�H2b 2i mM K�M/�i T�`H2K2Mi�B`2 ŀ-
G2 `2M7Q`+2K2Mi /2 H� HBKBi�iBQM /m +mKmH /2b K�M/�ib 2i /2b 7QM+iBQMb , _2;�`/b bm` H2b HQBb Q`/BM�B`2 2i
Q`;�MB[m2 /m R9 7ûp`B2` kyR9- bQmb H� /B`X /2 S�i`B+B� .2K�v2@aBKQMB- �``�b- �`iQBb S`2bb2b lMBp2`bBiû- kyRe-
TX RkR@RjkX

eeX J�`B2ii2 aBM2�m- Ŀ G� T�`Biû Hû;BbH�iBp2 2M 6`�M+2- kyyk@yd , G2b bi`�iû;B2b T�`iBb�M2b /2 +QMiQm`M2K2Mi
/2 H� HQB ŀ- arBbb SQHBiB+�H a+B2M+2 _2pB2r R9U9V- kyy3- TX d9R@de8X

R9



/2 +?QBbB` mM K�M/�i , 2M kyRd- mM /ûTmiû@K�B`2- bQmb `ûb2`p2 [mǶBH bQBi `ûûHm- /QBi �#�M/QMM2`
HǶmM /2 b2b /2mt K�M/�ibX .Ƕ�mi`2 T�`i 2i 2M HB2M �p2+ +2 T`2KB2` ivT2 /Ƕ2z2ib- H2b 2z2ib bm`
H2 +?�KT TQHBiB[m2 /�Mb bQM 2Mb2K#H2- /m 7�Bi /2b +B`+mH�iBQMb �++`m2b 2Mi`2 +2`i�BM2b TQbBiBQMb
ûH2+iBp2b- /QMi mM2 T�`iB2 2bi HB#û`û2- M2 bQMi [m2 `�`2K2Mi �M�HvbûbX

G2 +mKmH /2b K�M/�ib- /2 HǶBMbiBimiBQM TQHBiB[m2 ¨ H� T`�iB[m2 T`Q72b@
bBQMM2HH2

�m biB;K�i2 /m Ŀ +mKmH�`/ ŀ 7QMi /QM+ û+?Q H2b `2bi`B+iBQMb bm++2bbBp2b /m +mKmH /2b
K�M/�ibX G2m`b 2z2ib HBKBiûb KQMi`2Mi iQmi27QBb [m2 +2i û+?Q 2bi TQm` H2 KQBMb /BbiQ`/m- H�
T`�iB[m2 /m +mKmH /2b K�M/�ib /2K2m`�Mi /QKBM�Mi2 /�Mb H2 +?�KT TQHBiB[m2X *2 ?B�imb
T2mi āi`2 2t�KBMû ¨ HǶ�mM2 /2 i`�p�mt [mB 2Mi2M/2Mi /ûT�bb2` H2b 7`QMiBĕ`2b /m +?�KT U2i /2
H� bQ+BQHQ;B2V TQHBiB[m2X *2 T�b /2 +Ƭiû b2 `2i`Qmp2 /�Mb H� ;2Mĕb2 /2 +2 i`�p�BH , �m +Qm`b /2
THmbB2m`b b2K�BM2b T�bbû2b ¨ KǶBMiû`2bb2` �mt bûM�i2m`b 7`�MÏ�Bb 2i ¨ HB`2 /2b i`�p�mt TQ`i�Mi bm`
H2 +?�KT TQHBiB[m2- [m2H[m2 T2m 2M;Qm`/B T�` H2 TQB/b /2 H� HBiiû`�im`2 TQ`i�Mi bm` H2 T?ûMQKĕM2
/2 T`Q72bbBQMM�HBb�iBQM TQHBiB[m2- DǶ�p�Bb /Ƕ�#Q`/ `2M+QMi`û H� T`�iB[m2 /m +mKmH /2b K�M/�ib
b�Mb HǶBbQH2` 2M i�Mi [m2 i2HH2 edX *Ƕ2bi THmiƬi mM �`iB+H2 /2 bQ+BQHQ;B2 ;ûMû`�H2 [mB KǶ� +QM/mBi ¨
Q`B2Mi2` K2b `2+?2`+?2b bm` +2ii2 b2mH2 T`�iB[m2X G� H2+im`2- H2 HmM/B R2` MQp2K#`2- /2 Ŀ HǶ2bT�+2
TQbBiBQMM2H ŀ /2 Gm+ "QHi�MbFB e3- � ûiû mM pû`Bi�#H2 `ûpûH�i2m`- �m b2Mb T?QiQ;`�T?B[m2 /m
i2`K2X .2p2Mm H2 bmD2i T`BM+BT�H- H2 +mKmH /2b K�M/�ib �TT�`�ŗi �HQ`b +QKK2 mM2 7Q`K2 /2
KmHiBTQbBiBQMM�HBiû ûH2+iBp2X

GǶmiBHBb�iBQM /m i2`K2 MǶ2bi T�b M2mp2 eN- H2 +mKmH /2b K�M/�ib TQmp�Mi āi`2 `�ii�+?û ¨ H�
KmHiBTQbBiBQMM�HBiû 2M i�Mi [m2 +mKmH /2 TQbBiBQMb ûH2+iBp2bX *?2x GX "QHi�MbFB- H� MQiBQM �
iQmi27QBb mM2 �++2TiBQM THmb `B+?2- TmBb[mǶ2HH2 `2MpQB2 ¨ H� +�T�+Biû ¨ Q++mT2` 2i ¨ HǶQ++mT�iBQM
/2 TQbBiBQMb �TT�`i2M�Mi ¨ /2b +?�KTb /Bzû`2M+Bûb- K�Bb MQM +QKTHĕi2K2Mi �miQMQK2bX *Ƕ2bi
¨ +2ii2 +QM/BiBQM [mǶ2HH2 +QM7ĕ`2 mM2 bm`7�+2 bQ+B�H2- +2HH2@+B ûi�Mi /Ƕ�mi�Mi THmb ;`�M/2 [m2 H2b
/Bzû`2Mib +?�KTb �mt[m2Hb 2HH2b �TT�`iB2MM2Mi bQMi MQK#`2mt K�Bb �mbbB ?ûiû`QMQK2bX aB mM
+?�KT 2bi i`ĕb �miQMQK2- v �pQB` mM 7Q`i TQmpQB` HQ+�H M2 +QM7ĕ`2 T�b /2 TQmpQB` /�Mb /Ƕ�mi`2b
+?�KTbX �mi`2K2Mi /Bi- HǶmiBHBb�iBQM /2 H� MQiBQM /�Mb H2 +�b /m +mKmH /2b K�M/�ib 2i /m +?�KT
TQHBiB[m2 M2 p� T�b /2 bQB- K�Bb /ûT2M/ /2 H� /Bzû`2M+B�iBQM BMi2`M2 �m +?�KT TQHBiB[m2- T�`
2t2KTH2 2Mi`2 +?�KTb TQHBiB[m2b +2Mi`�H 2i Tû`BT?û`B[m2 dyX *Ƕ2bi bQmb H� +QM/BiBQM /2 +2ii2 /B7@
7û`2M+B�iBQM [mǶmM T�`H2K2Mi�B`2@K�B`2 T2mi āi`2 /Bi KmHiBTQbBiBQMMû , +QKK2 T�`H2K2Mi�B`2-
BH � mM2 TQbBiBQM +2Mi`�H2- 2i +QKK2 K�B`2- mM2 TQbBiBQM `2H�iBp2K2Mi Tû`BT?û`B[m2X 1M KāK2
i2KTb- 2i +Ƕ2bi +2 [mB +QM7ĕ`2 mM2 bm`7�+2 TQHBiB[m2 �m +mKmH�Mi- +?�KTb TQHBiB[m2b +2Mi`�H 2i

edX G2 HQ;B+B2H /2 ;2biBQM #B#HBQ;`�T?B[m2 wQi2`Q- [mB 7�+BHBi2 +2 `2iQm` `û~2tB7- BM/B[m2 [mǶmM b2mH i`�p�BH TQ`i�Mi
bm` H2 +mKmH /2b K�M/�ib �p�Bi ûiû 2M`2;Bbi`û �p�Mi H� H2+im`2 /2 HǶ�`iB+H2 /2 GX "QHi�MbFB- K�Bb 2bb2MiB2HH2K2Mi
TQm` bQM i`�Bi2K2Mi /2 H� T`QbQTQ;`�T?B2 , J�``2H- Ŀ aQ+BQHQ;B2 ?BbiQ`B[m2 /2b +�``Bĕ`2b /2 +mKmH ŀX

e3X Gm+ "QHi�MbFB- Ŀ GǶ2bT�+2 TQbBiBQMM2H , KmHiBTHB+Biû /2b TQbBiBQMb BMbiBimiBQMM2HH2b 2i ?�#Bimb /2 +H�bb2 ŀ-
_2pm2 7`�MÏ�Bb2 /2 bQ+BQHQ;B2 R9URV- RNdj- TX j@keX

eNX oQB` T�` 2t2KTH2 J�``2H- Ŀ GǶûHm 2i bQM /Qm#H2 ŀ- TX jR- MQi�KK2Mi MQi2 RjjX
dyX .�MB2H :�tB2 2i S�i`B+F G2?BM;m2- 1MD2mt KmMB+BT�mt , H� +QMbiBimiBQM /2b 2MD2mt TQHBiB[m2b /�Mb mM2

ûH2+iBQM KmMB+BT�H2- S�`Bb- 6`�M+2- S`2bb2b mMBp2`bBi�B`2b /2 6`�M+2- RN39 c *HûK2Mi .2b`mK�mt- Ŀ lM2 �TT`Q+?2
+QM};m`�iBQMM2HH2 /2b bivH2b /2 +�KT�;M2X G2b KQ#BHBb�iBQMb ûH2+iQ`�H2b Hû;BbH�iBp2b 2M :`�M/2@"`2i�;M2 URNNd@
kyy8V ŀ- SQHBiBt RRjURV- kyRe- TX 9j@e9X
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Tû`BT?û`B[m2b M2 bQMi T�b +QKTHĕi2K2Mi �miQMQK2bX G2m` /Bzû`2M+B�iBQM 2bi- 2M i2`K2b /Ƕ2M@
D2mt +QKK2 /2 T`�iB[m2b dR- `2H�iBp2K2Mi HBKBiû2 2i +2 /Ƕ�mi�Mi THmb [m2 H2b /Bzû`2Mib K�`+?ûb
TQHBiB[m2b QMi +QMMm- �m +Qm`b /m i2KTb- mM2 T`Q;`2bbBp2 mMB}+�iBQM dkX

*mKmH /2b K�M/�ib 2i KmHiBTQbBiBQMM�HBiû ûH2+iBp2 M2 bQMi /QM+ T�b /2 bBKTH2b bvMQMvK2b
2i H2 `2+Qm`b ¨ H� MQiBQM /2 KmHiBTQbBiBQMM�HBiû 2bi 2bb2MiB2H ¨ THmbB2m`b iBi`2bX .ǶmM2 T�`i- +2ii2
TQbim`2 �M�HviB[m2 T2`K2i /2 /ûbBM;mH�`Bb2` H� T`�iB[m2 /m +mKmH /2b K�M/�ib 2i- T�`i�Mi- /2
T2Mb2` bQM +�`�+iĕ`2 ;ûMû`�HX 1HH2 MǶ2bi T�b b2mH2K2Mi TQHBiB[m2- +QKK2 2M iûKQB;M2 H� +`BiB[m2
;ûMû`B[m2 /m +mKmH /2b 2KTHQBb /2 H� }M /m /Bt@M2mpBĕK2 bBĕ+H2- H� KmHiBTQbBiBQMM�HBiû b2
`2i`Qmp�Mi /�Mb 2i ¨ HǶBMi2`b2+iBQM /Ƕ�mi`2b +?�KTbX GǶBMbiBimiBQM TQHBiB[m2 M2 /BbT�`�ŗi T�b TQm`
�mi�Mi- K�Bb 2bi T2Mbû2 2M bQM b2Mb /m`F?2BKB2M- +QKK2 K�MBĕ`2 /2 7�B`2 2i /2 T2Mb2`- KQ/2
/2 +QM/mBi2 BM/BpB/m2H 2i +QHH2+iB7- BMbiBimû T�` H� +QHH2+iBpBiû djX .Ƕ�mi`2 T�`i- �M�Hvb2` H2 +mKmH
/2b K�M/�ib +QKK2 mM2 KmHiBTQbBiBQMM�HBiû T2`K2i /2 M2 T�b H� `û/mB`2 �m +mKmH /2 TQbBiBQMb
KmHiBTH2b K�Bb �mbbB /2 T2Mb2` +2 [mǶ2HH2 +`û2 /2 bTû+B}[m2X .2 KāK2 [m2 H� KmHiBTQbBiBQMM�HBiû
+QM7ĕ`2 +?2x "QHi�MbFB mM2 bm`7�+2 bQ+B�H2 bTû+B}[m2- H� KmHiBTQbBiBQMM�HBiû ûH2+iBp2 +QMbiBim2
mM2 T`�iB[m2 T`Q72bbBQMM2HH2- [mB +QKTQb2- �m +Qm`b /m i2KTb- mM2 +�``Bĕ`2 T`Q72bbBQMM2HH2 d9X
G2 +mKmH /2b K�M/�ib �TT�`�ŗi �HQ`b +QKK2 ûi�Mi 2bb2MiB2H �m KûiB2` TQHBiB[m2 d8- [mB 2bi �mbbB
mM2 �+iBpBiû T`Q72bbBQMM2HH2 deX

AH bǶ�;Bi /Ƕ�#Q`/ /ǶmM2 T`�iB[m2 T`Q72bbBQMM2HH2- bm` mM K�`+?û /m i`�p�BH +QM+m``2MiB2HX
*2HmB@+B 2bi MQi�KK2Mi `û;mHû T�` HǶûH2+iBQM- [mB 2bi mM2 7Q`K2 /2 `û;mH�iBQM /m i`�p�BH B``û/m+@
iB#H2 �m +?�KT TQHBiB[m2X G� T`�iB[m2 2bi �M�HQ;m2 ¨ /Ƕ�mi`2b 7Q`K2b /2 KmHiBTQbBiBQMM�HBiû T`Q@
72bbBQMM2HH2- +?2x H2b T2`bQMM2b [mB +mKmH2Mi THmbB2m`b �+iBpBiûb 2ifQm 2KTHQBbX �mt K�`;2b /m
+?�KT TQHBiB[m2- H2b �;2Mib [mB +mKmH2Mi mM K�M/�i ûH2+iB7 2i mM2 TQbBiBQM T`Q72bbBQMM2HH2 bQMi
�mbbB 2M bBim�iBQM /2 KmHiBTQbBiBQMM�HBiû dd- /2 KāK2 [m2 H2b /ûi2Mi2m`b /2 TQbBiBQMb ûH2+iBp2b
[mB Q++mT2Mi T�`�HHĕH2K2Mi /2b TQbBiBQMb T�`iBb�M2b- bvM/B+�H2b Qm �bbQ+B�iBp2b d3X *2b /ûTH�@
+2K2Mib bm++2bbB7b T2`K2ii2Mi /QM+ /2 /ûbBM;mH�`Bb2` HǶ�+iBpBiû TQHBiB[m2 2i /2 H� b�BbB` +QKK2
mM2 T`�iB[m2 T`Q72bbBQMM2HH2X SHmb H�`;2K2Mi- b�BbB` H2 +mKmH /2b K�M/�ib +QKK2 mM2 7Q`K2
/2 KmHiBTQbBiBQMM�HBiû ûH2+iBp2 Qz`2 HǶ�p�Mi�;2 /2 M2 T�b H� `û/mB`2 ¨ H� bBKTH2 �;`û;�iBQM /2

dRX oQB` 2Mi`2 �mi`2b , *?`BbiQT?2 :`�M;2`- G�m`2Mi G2 :�HH 2i aû#�biB2M oB;MQM- û/X- oQi2` �m pBHH�;2 ,
H2b 7Q`K2b HQ+�H2b /2 H� pB2 TQHBiB[m2- ss2@ssA2 bBĕ+H2b- oBHH2M2mp2 /Ƕ�b+[- 6`�M+2- S`2bb2b mMBp2`bBi�B`2b /m
a2Ti2Mi`BQM- kykR c G�m`2Mi :Q/K2`- G2 i`�p�BH ûH2+iQ`�H , 2i?MQ;`�T?B2 /ǶmM2 +�KT�;M2 ¨ S�`Bb- S�`Bb- 6`�M+2-
HǶ>�`K�ii�M- kykRX

dkX SQm` mM2 �TT`Q+?2 ;ûMûiB[m2 /m +?�KT TQHBiB[m2 7`�MÏ�Bb- pQB` .2HT?BM2 .mHQM;- G� +QMbi`m+iBQM /m
+?�KT TQHBiB[m2- _2MM2b- S`2bb2b mMBp2`bBi�B`2b /2 _2MM2b- kyRy- MQi�KK2Mi H2 +?�TX k- Ŀ 1Mi`2 H2 i`ƬM2 2i H2
T2`+?QB`- HǶû[mBHB#`2 BMi`Qmp�#H2 ŀX

djX J�`+2H J�mbb 2i S�mH 6�m+QMM2i- Ŀ aQ+BQHQ;B2 , Q#D2i 2i Kûi?Q/2 ŀ- G� ;`�M/2 1M+v+HQTû/B2 jy- RNyRX
d9X am` H2b HB2Mb 2Mi`2 +mKmHb 2i +�``Bĕ`2b- pQB` *H�B`2 G2K2`+B2`- Ŀ G2b +�``Bĕ`2b /2b K2K#`2b /2b BMbiBimiBQMb

+QMbmH�B`2b T�`BbB2MM2b �m sAs2 bBĕ+H2 ŀ- >BbiQB`2 � K2bm`2 ssURfkV- kyy8- TX 8N@N8X
d8X C�+[m2b G�;`Qv2- Ŀ Āi`2 /m KûiB2` ŀ- SQHBiBt k3U9V- RNN9- TX 8@R8X
deX .B/B2` .2K�xBĐ`2 2i S�i`B+F G2 GB/2+- G2b KQM/2b /m i`�p�BH TQHBiB[m2 , H2b ûHmb 2i H2m`b 2MiQm`�;2b-

_2MM2b- 6`�M+2- S`2bb2b mMBp2`bBi�B`2b /2 _2MM2b- kyR9X
ddX S?BHBTT2 �H/`BM 2i J�`B2 o�MM2ix2H- Ŀ .�Mb H2b HBbBĕ`2bX lM2 bQ+BQHQ;B2 /2b �+i2m`b b2+QM/�B`2b /2 H�

TQHBiB[m2 /�Mb /2mt T2iBi2b pBHH2b 7`�MÏ�Bb2b ŀ- SQHBiBt Rk3U9V- kyRN- TX jR@ej c _ûKB G272#p`2- Ŀ G2b i2MbBQMb
2i �`#Bi`�;2b �m +ƾm` /2 H� T`Q72bbBQMM�HBb�iBQM TQHBiB[m2 BMi2`Kû/B�B`2X G2 +�b /2b �/DQBMib /2b pBHH2b ŀ- _2pm2
7`�MÏ�Bb2 /2 b+B2M+2 TQHBiB[m2 dRURV- kykR- TX 8R@dkX

d3X oQB` T�` 2t2KTH2 H2 +�b /2b D2mM2b K�B`2b- /QMi HǶ2M;�;2K2Mi �bbQ+B�iB7 2bi BKTQ`i�Mi , Ab�#2HH2 G�+`QBt
2i G�m`2Mi G�`/2mt- C2mM2b 2i /ûD¨ K�B`2b , H2 T`Bt /2 HǶ2M;�;2K2Mi /�Mb H� TQHBiB[m2 KmMB+BT�H2- oBHH2M2mp2
/Ƕ�b[- 6`�M+2- S`2bb2b lMBp2`bBi�B`2b /m a2Ti2Mi`BQM- kykk- TX d9X

Re



TQbBiBQMb ûH2+iBp2b /Bp2`b2bX 1M 2z2i- +2ii2 �;`û;�iBQM T`Q/mBi [m2H[m2 +?Qb2 /2 bmTTHûK2Mi�B`2-
¨ b�pQB` mM2 +�``Bĕ`2 ûH2+iBp2 2i TQHBiB[m2 [mB 2bi �mbbB mM2 +�``Bĕ`2 T`Q72bbBQMM2HH2 dNX S`�iB[m2
T`Q72bbBQMM2HH2- H2 +mKmH /2b K�M/�ib +QMbi`mBi /QM+ �mbbB- /�Mb b� /BK2MbBQM /B�+?`QMB[m2-
mM2 +�``Bĕ`2 T`Q72bbBQMM2HH2- /û}MB2- +QKK2 MQmb H2 KQMi`QMb /�Mb H2 T`ûb2Mi i`�p�BH- T�` mM
T`Q+2bbmb /2 +mKmH�iBQM- +Ƕ2bi@¨@/B`2 /Ƕ2M+?�ŗM2K2Mi i2KTQ`2H /2 TQbBiBQMb ûH2+iBp2b KmHiBTH2bX
*Ƕ2bi 2M +2 b2Mb [m2 H2 Ŀ +mKmH /2b K�M/�ib � T2`KBb /2 T`Q72bbBQMM�HBb2` U�m b2Mb rû#û`B2MV mM
MQK#`2 +`QBbb�Mi /ǶûHmb 3y ŀ 2i �TT�`�ŗi /QM+ +QKK2 mM2 7Q`K2 /2 KmHiBTQbBiBQMM�HBiû ûH2+iBp2
T`Q/mBb�Mi /2b T`Q72bbBQMM2Hb- ¨ H� 7QBb /�Mb mM b2Mb ;ûMû`B[m2 2i /�Mb H2 b2Mb /2 T`Q72bbBQMM2Hb
/2 H� TQHBiB[m2X

G2 +mKmH /2b K�M/�ib- /�Mb b� /Qm#H2 /BK2MbBQM bvM+?`QMB[m2 2i /B�+?`QMB[m2- +QMbiBim2
�BMbB mM ûHûK2Mi 2bb2MiB2H /2 H� +QMbi`m+iBQM /2 7Q`K2b T`Q72bbBQMM�HBbû2b /Ƕ2t2`+B+2- BM/BpB/m2H
2i +QHH2+iB7- /2 H� TQHBiB[m2X *2b 7Q`K2b b2 /ûTHQB2Mi �mbbB- bBMQM �p�Mi iQmi- /�Mb mM2 i2KTQ@
`�HBiû HQM;m2- +2HH2 /m T`Q+2bbmb- ¨ HǶƾmp`2 /�Mb H2b +�``Bĕ`2b TQHBiB[m2b- /2 +mKmH�iBQMX *2ii2
/Qm#H2 �TT`Q+?2 T2`K2i �HQ`b /Ƕ2tTHB[m2` H2 +�`�+iĕ`2 +2Mi`�H /m +mKmH /2b K�M/�ib /�Mb H2
+?�KT TQHBiB[m2 7`�MÏ�Bb- bQM HB2M �mt T`Q+2bbmb /2 T`Q72bbBQMM�HBb�iBQM TQHBiB[m2- K�Bb �mbbB
bQM +�`�+iĕ`2 /û+`Bû [m2 +QM/2Mb2 H2 bvMi�;K2 /2 +mKmH�`/- H2 Ŀ KûiB2` TQHBiB[m2 /2K2m`�Mi
T2m �pQm�#H2 3R ŀX 1i +Ƕ2bi ¨ HǶ�mM2 /2 +2ii2 �TT`Q+?2 2M i2`K2b /2 KmHiBTQbBiBQMM�HBiû ûH2+iBp2
2i- T�`i�Mi- /2 T`�iB[m2 2i /2 +�``Bĕ`2 T`Q72bbBQMM2HH2b- [m2 H� `2bi`B+iBQM /m +mKmH /2b K�M/�ib
T�`�ŗi T�`iB+mHBĕ`2K2Mi BMiû`2bb�Mi2 ¨ ûim/B2`X ZmǶ�/pB2Mi@BH [m�M/ mM2 T`�iB[m2 +2Mi`�H2 /�Mb
H2 +?�KT TQHBiB[m2 2i H� `2T`Q/m+iBQM /ǶmM ;`QmT2 7QM/û2 bm` mM T`Q+2bbmb /2 +mKmH�iBQM ûH2+@
iBp2 b2 ?2m`i2Mi ¨ H2m` `2bi`B+iBQM- `2bi`B+iBQM [mB � 2M Qmi`2 H� T�`iB+mH�`Biû /Ƕ�pQB` ûiû pQiû2
T�` +2 KāK2 ;`QmT2 \

G2 +�b bûM�iQ`B�H
G2 aûM�i +QMbiBim2 H2 i2``�BM B/û�H TQm` ûim/B2` H2 +mKmH /2b K�M/�ib 2i b� `2bi`B+iBQM [mB

� HB2m 2M kyRd 2i `ûTQM/`2 ¨ +2ii2 [m2biBQMX *Ƕ2bi iQmi27QBb KQBMb HǶBMbiBimiBQM 2i bQM ûp2Mim2HH2
bBM;mH�`Biû- [m2 b2b K2K#`2b- 2M i�Mi [mǶ�;2Mib T`Q72bbBQMM�HBbûb /m +?�KT TQHBiB[m2- 2i H2m`b
+�``Bĕ`2b- [mB bQMi ûim/BûbX

.2 bBM;mHB2`b bûM�i2m`b \ *mKmH /2b K�M/�ib 2i `2T`ûb2Mi�iBQM /2b +QHH2+iBpBiûb
i2``BiQ`B�H2b

aB H2 S�`H2K2Mi 2bi �m +2Mi`2 /2 KmHiBTH2b i`�p�mt- H2 aûM�i `2bi2 T2m ûim/BûX �m /ûbBMiû`āi
b�p�Mi 7�Bi û+?Q mM /ûbBMiû`āi T`Q7�M2- H2b bûM�i2m`b ûi�Mi #B2M KQBMb Kû/B�iBbûb [m2 H2m`b T�B`b

dNX G2K2`+B2`- Ŀ G2b +�``Bĕ`2b /2b K2K#`2b /2b BMbiBimiBQMb +QMbmH�B`2b T�`BbB2MM2b �m sAs2 bBĕ+H2 ŀ- am` H2
HB2M 2Mi`2 +mKmH 2i +�``Bĕ`2- pQB`X

3yX .2K�xBĐ`2 2i G2 GB/2+- G2b KQM/2b /m i`�p�BH TQHBiB[m2- TX RjX
3RX oQB` .QKBMB[m2 .�K�KK2- Ŀ S`Q72bbBQMM2H /2 H� TQHBiB[m2- mM KûiB2` T2m �pQm�#H2 ŀ- G� T`Q72bbBQM

TQHBiB[m2- sAs2@ss2 bBĕ+H2b- bQmb H� /B`X /2 JB+?2H P772`Hö- S�`Bb- "2HBM- kyRd URNNNV- TX 9k@d3 2i CmHB2M
"Q2H�2`i- aû#�biB2M JB+?QM 2i úiB2MM2 PHHBQM- JûiB2`- /ûTmiû , 2M[māi2 bm` H� T`Q72bbBQMM�HBb�iBQM /2 H�
TQHBiB[m2 2M 6`�M+2- S�`Bb- _�BbQMb /Ƕ�;B` û/BiBQMb- kyRd- TX Rd@jeX

Rd



/ûTmiûb 3kX SQm`i�Mi- H2b i`�p�mt bm` H2 aûM�i M2 bQMi T�b BM2tBbi�MibX *Ƕ2bi /Ƕ�#Q`/ HǶBMbiBimiBQM
2i b� Hû;BiBKBiû 3j [mB bQMi ûim/Bû2b- T�`7QBb /2 7�ÏQM MQ`K�iBp2 , mM 2Mb2K#H2 /2 i`�p�mt pQB2Mi
�BMbB /�Mb Ŀ H� THmb #2HH2 �bb2K#Hû2 /m KQM/2 ŀ- b2HQM H2 KQi /Ƕ�M/`û aB2;7`B2/- Ŀ mM2 b2+QM/2
+?�K#`2 BM~m2Mi2 ŀ- Ŀ �+iBp2 ŀ 2i Ŀ Mû+2bb�B`2 ŀ- Qm #B2M Ŀ mM2 +?�K#`2 KQ`B#QM/2 ŀ- Qm
Ŀ BMmiBH2 39 ŀX aQmp2Mi `û/mBi2 ¨ H� `2T`ûb2Mi�iBQM /2b i2``BiQB`2b `m`�mt- HǶBMbiBimiBQM bûM�iQ`B�H2
MǶ2bi TQm` bQM T`ûbB/2Mi :X G�`+?2` Ŀ T�b [m2 H� +?�K#`2 /m b2B;H2 2i /2 H� +?�i�B;M2X ZmǶBH
bQBi m`#�BM- Tû`B@m`#�BM Qm `m`�H- Kûi`QTQHBi�BM Qm mHi`�@K�`BM- T`QbTĕ`2 Qm /û7�pQ`Bbû- +?�[m2
i2``BiQB`2- +Ƕ2bi@¨@/B`2 H2 +�/`2 /2 pB2 /2 +?�[m2 6`�MÏ�Bb- 2bi `2T`ûb2Miû- /û72M/m- T`Qiû;û �m b2BM
/2 +2ii2 �bb2K#Hû2 38 ŀX aǶ�TTmv�Mi MQi�KK2Mi bm` HǶ�`iB+H2 k9 /2 H� *QMbiBimiBQM /2 RN83 [mB
/BbTQb2 [m2 H2 aûM�i Ŀ �bbm`2 H� `2T`ûb2Mi�iBQM /2b +QHH2+iBpBiûb i2``BiQ`B�H2b /2 H� _ûTm#HB[m2 ŀ-
mM2 K�DQ`Biû /2 bûM�i2m`b /û72M/2Mi H� bTû+B}+Biû /2 H2m` �bb2K#Hû2X GǶûH2+iBQM �m bmz`�;2
BM/B`2+i T�` mM +QHHĕ;2 ûH2+iQ`�H �/ ?Q+- +QKTQbû /2b T�`H2K2Mi�B`2b- /2b +QMb2BHH2`b `û;BQM�mt-
/ûT�`i2K2Mi�mt 2i /2b /ûHû;mûb /2b +QMb2BHb KmMB+BT�mt- 72`�Bi /m aûM�i H2 HB2m T�` 2t+2HH2M+2
/2 HǶ�`iB+mH�iBQM 2Mi`2 TQHBiB[m2b M�iBQM�H2 2i HQ+�H2- `m`�H2 2i m`#�BM2- 2i /QM+ /m +mKmH /2b
K�M/�ib 3eX *2`i�BMb i`�p�mt b2 7Q+�HBb2Mi �HQ`b bm` H� [m2biBQM /2b bivH2b /2 `2T`ûb2Mi�iBQM 2i
/m `�TTQ`i ¨ +2 +QHHĕ;2 ûH2+iQ`�H T�`iB+mHB2` 3dX GǶBMbiBimiBQM 2bi �mbbB ûim/Bû2 ¨ T�`iB` /2 b2b
�+i2m`b- H2b bûM�i2m`b- 2M i2`K2b /2 `2+`mi2K2Mi Qm /2 `2T`ûb2Mi�iBpBiû- 2i /ǶûpQHmiBQM /2 H�
`2T`ûb2Mi�iBQM /2b xQM2b m`#�BM2b 2i `m`�H2b 33X

.Ƕ�mi`2b i`�p�mt QMi iQmi27QBb `QKTm �p2+ H� 7Q`K2 /Ƕ?vTQbi�b2 /2b +QHH2+iB7b 3N [m2 +QMbiBim2
H� `û/m+iBQM /m aûM�i Qm /2b bûM�i2m`b ¨ mM2 BMbiBimiBQM Qm ¨ /2b �+i2m`b QMiQHQ;B[m2K2Mi
bBM;mHB2`bX .ĕb RN3j- /�Mb mM �`iB+H2 [mB `�TT2HH2 [m2 Ŀ HǶQ`B;BM�HBiû /2 +?�[m2 +?�K#`2 (iB2Mi
/�p�Mi�;2) ¨ /2b `�BbQMb bQ+BQHQ;B[m2b Qm ?BbiQ`B[m2b [m2 Dm`B/B[m2b Ny ŀ- C�+[m2b oû`QM M2
/BbiBM;m2 T�b � T`BQ`B bûM�i2m`b 2i /ûTmiûbX G2b bûM�i2m`b �TT�`�Bbb2Mi 2M 2z2i �mbbB +QKK2

3kX am` H2 /ûbBMiû`āi b�p�Mi- pQB` hBM2ii2 a+?M�ii2`2`- Ŀ lM/2`bim/B2/ �M/ mM/2`2biBK�i2/ \ q?�i /2@
i2`KBM2b b+B2MiB}+ �ii2MiBQM QM b2+QM/ +?�K#2`b \ ŀ- 6`2M+? SQHBiB+b Rj- kyR8- TX jyk@jRdX am` bQM T2M/�Mi
T`Q7�M2- pQB` hBM2ii2 a+?M�ii2`2`- Ŀ G2b bûM�i2m`b 7`�MÏ�Bb- T�`H2K2Mi�B`2b 7�MiƬK2b \ ŀ- SQmpQB`b R8NU9V-
kyRe- TX Nj@RyyX

3jX "2MD�KBM JQ`2H- G2 aûM�i 2i b� Hû;BiBKBiû , HǶBMbiBimiBQM BMi2`T`ĕi2 /ǶmM `ƬH2 +QMbiBimiBQMM2H- S�`Bb-
6`�M+2- .�HHQx- kyR3X

39X *2b i2`K2b Bbbmb /m bQKK�B`2 /ǶmM Zm2 b�Bb@D2 \ TQ`i�Mi bm` H2 aûM�i 2i bQMi `2T`ûb2Mi�iB7b /ǶmM +2`i�BM
MQK#`2 /2 i`�p�mt TQ`i�Mi bm` HǶBMbiBimiBQM UC�+[m2b "�;m2M�`/- G2 aûM�i- S�`Bb- S`2bb2b mMBp2`bBi�B`2b /2
6`�M+2- RNNy- TX Rk8@RkeVX G2 KQi /Ƕ�X aB2;7`B2/ 2bi +Biû TX j- b�Mb [m2 b� bQm`+2 MǶ�Bi Tm āi`2 B/2MiB}û2X

38X :û`�`/ G�`+?2`- Ŀ G2 aûM�i 2i H2 #B+�Kû`BbK2- ;�`�Mib /2 H� /ûKQ+`�iB2 ŀ- G2b *�?B2`b SQ`i�HBb 9URV-
kyRd- TX N@R3X

3eX oQB` T�` 2t2KTH2 H� T�`iB2 o Ŀ G2 aûM�i 7�+2 �m +mKmH , 7�mi@BH `2+QMM�ŗi`2 mM2 2t+2TiBQM bûM�iQ`B�H2 \ ŀ-
2i MQi�KK2Mi J�`B� :m/x2MFQ- Ŀ G2 +mKmH Ŀ p2`iB+�H ŀ /2b K�M/�ib 2i H2b KBbbBQMb /2 `2T`ûb2Mi�iBQM /2b
b2+QM/2b +?�K#`2b ŀ- G2 +mKmH 2i H� /m`û2 /2b K�M/�ib- S�`Bb- 6`�M+2- K�`2 � K�`iBM- kyky- TX kk8@kj3X

3dX SQm` mM2 bvMi?ĕb2- pQB` PHBpB2` _Qx2M#2`; 2i *û+BH2 oB;Qm`- Ŀ *QKK2Mi T2Mb2Mi H2b T�`H2K2Mi�B`2b \
G2b `ƬH2b- p�H2m`b 2i `2T`ûb2Mi�iBQMb /2b ûHmb ŀ- h`�Biû /Ƕûim/2b T�`H2K2Mi�B`2b- bQmb H� /B`X /ǶPHBpB2` _Qx2M#2`;
2i ú`B+ h?B2`b- kyR3- TX jN8@9j9X am` H2 aûM�i- pQB` hBM2ii2 a+?M�ii2`2`- Ŀ G2b bivH2b /2 `2T`ûb2Mi�iBQM- H2m`b
/ûi2`KBM�Mib 2i 2z2ib +QKTQ`i2K2M�mt , ûim/2 2KTB`B[m2 /2b bûM�i2m`b 7`�MÏ�Bb ŀ- i?ĕb2 /2 /Q+iX- lMBp2`bBiû /2
"Q`/2�mt- kyR9X

33X oQB` T�` 2t2KTH2 C2�M J�biB�b- G2 aûM�i /2 H� o2 _ûTm#HB[m2 , `û7Q`K2 2i `2MQmp2�m- S�`Bb- 6`�M+2-
1+QMQKB+�- RN3y c *?2p�HB2`- G2 bûM�i2m` 7`�MÏ�Bb- R3d8@RNN8X

3NX _QK�BM Sm/�H- Ŀ Ŀ am` H� `ûB}+�iBQM /2b +QHH2+iB7b ŀ , ¨ T`QTQb /2 HǶû+QH2 /2 *?B+�;Q ŀ- *�?B2`b BMi2`M�@
iBQM�mt /2 bQ+BQHQ;B2 RRNUkV- kyy8- TX jed@jdeX

NyX C�+[m2b oö`QM- Ŀ .ûKQ;`�T?B2 /m S�`H2K2Mi 7`�MÏ�Bb /2 RN83 ¨ RN3y ŀ- SQTmH�iBQM j3UjV- RN3j- TX 88j@
8e9X

R3



/2b �;2Mib T`Q72bbBQMM�HBbûb /m +?�KT TQHBiB[m2 T�`KB /Ƕ�mi`2bX AHb bQMi `2H�iBp2K2Mi T`Q+?2b /2b
/ûTmiûb 7`�MÏ�Bb- 2i QMi +QMbiBimû mM i2``�BM /Ƕûim/2 B/û�H- T�` 2t2KTH2 bm` H2 7QM+iBQMM2K2Mi
/2b +QKKBbbBQMb T�`H2K2Mi�B`2b NR- Qm- /m 7�Bi /2 H2m`b +�`�+iû`BbiB[m2b B/BQbvM+`�bB[m2b- bm` H2b
2z2ib /2b KQ/2b /2 b+`miBM- TmBb[mǶmM2 T�`iB2 /2b bûM�i2m`b bQMi ûHmb �m b+`miBM T`QTQ`iBQMM2H-
HǶ�mi`2 �m b+`miBM K�DQ`Bi�B`2 ¨ /2mt iQm`b- mMBMQKBM�H Qm THm`BMQKBM�H NkX 1M Qmi`2- BHb bQMi
`2H�iBp2K2Mi T`Q+?2b /2b /ûTmiûb 2M i2`K2b /2 +mKmH i`�Mbp2`b�H /2b K�M/�ib , �p�Mi kyRd-
dy W /2b /ûTmiûb 2i ee W /2b bûM�i2m`b +mKmH2Mi mM K�M/�i HQ+�HX G� `mTim`2 �p2+ HǶ2Mi`û2
BMbiBimiBQMM2HH2 bǶ�++QKT�;M2 /QM+ /ǶmM2 `mTim`2 �p2+ /2b 7Q`K2b /2 MQKBM�HBbK2 Nj [mB 7QMi
/2b bûM�i2m`b /2 bBM;mHB2`b �;2Mib TQHBiB[m2bX

G2 i2KTb HQM; /2b bûM�i2m`b

S�`+2 [m2 Ŀ H2 `û�HBbK2 /2b +QHH2+iB7b (2bi) �mbbB H� +QMbû[m2M+2 /ǶmM2 bi`�iû;B2 /Bb+m`bBp2 2i
bQ+B�H2 [mB 7Qm`MBi b2b Q#D2ib �m bQ+BQHQ;m2 N9 ŀ- H2 /Bb+Qm`b bm` H� bBM;mH�`Biû bûM�iQ`B�H2 2i /2b
bûM�i2m`b M2 T2mi TQm` �mi�Mi āi`2 +QKTHĕi2K2Mi ûp�+mûX AHb T`ûb2Mi2Mi �m +QMi`�B`2 �m KQBMb
mM2 bTû+B}+Biû [mB `2M/ H2m` ûim/2 T�`iB+mHBĕ`2K2Mi ?2m`BbiB[m2X aB HǶ�MMû2 kyRd 2bi K�`[mû2 T�`
H� `2bi`B+iBQM /m +mKmH /2b K�M/�ib- 2HH2 +QMbiBim2 �mbbB mM2 `mTim`2 TQHBiB[m2 �p2+ HǶ�``Bpû2-
/�Mb mM +QMi2ti2 �Miû`B2m` /2 +`Bb2 /2 Hû;BiBKBiû TQHBiB[m2 2i /2 +`Bb2 bi`m+im`2HH2 /2b T�`iBb
TQHBiB[m2b- /2 HǶĿ 2Mi`2T`Bb2 J�+`QM N8 ŀX *2HH2@+B � 7�Bi /2 HǶûH2+iBQM T`ûbB/2MiB2HH2 mM �++ûHû`�i2m`
/2 i`�MbBiBQM- /QMi H2b +QMbû[m2M+2b b2 bQMi ûi2M/m2b �mt Hû;BbH�iBp2b- K�`[mû2b T�` H� MQM@
`ûûH2+iBQM /ǶmM +2`i�BM MQK#`2 /2 /ûTmiûb bQ`i�Mib- HǶ�``Bpû2 /2 MQpB+2b- MQM +mKmH�Mib- 2M
TQHBiB[m2 2i H2 +QMiQm`M2K2Mi /2 H� }H2 /Ƕ�ii2Mi2 TQHBiB[m2 [mB `û;Bbb�Bi HǶ�++ĕb �m S�`H2K2Mi NeX
�HQ`b [mǶ�p�Mi kyRd- 2MpB`QM /2mt iB2`b /2b /ûTmiûb 2i bûM�i2m`b +mKmH2Mi mM K�M/�i HQ+�H-
+Ƕ2bi H2 +�b- �T`ĕb kyRd 2i HǶ2Mi`û2 2M pB;m2m` /2 H� `2bi`B+iBQM /m +mKmH /2b K�M/�ib- /2 9j W
/2b /ûTmiûb 2i /2 ey W /2b bûM�i2m`b NdX aB H� T�`i /2 /ûTmiûb +mKmH�Mib +?mi2- +2HH2 /2 bûM�i2m`b
+mKmH�Mib MǶûpQHm2 /QM+ [mǶ¨ H� K�`;2X

*2ii2 /Bzû`2M+2 TQm``�Bi bǶ2tTHB[m2` T�` H2b +�`�+iû`BbiB[m2b bQ+BQHQ;B[m2b /2b bûM�i2m`b- 2i
H� 7`�M+?2 QTTQbBiBQM /2b bûM�i2m`b �m KQK2Mi /m pQi2 /2 H� HQB bm` H2 +mKmH /2b K�M/�ib 2M
kyR9X J�Bb BH bǶ�;Bi KQBMb /2 i`�M+?2` H� [m2biBQM /2 H2m` ûp2Mim2HH2 bTû+B}+Biû [m2 /Ƕ2tTHQBi2`-
TQm` b�BbB` H2b 2z2ib /2 H� `2bi`B+iBQM /m +mKmH /2b K�M/�ib- +2ii2 /Bzû`2M+2X G2b bûM�i2m`b
T`ûb2Mi2Mi 2M 2z2i H� bTû+B}+Biû /Ƕāi`2 ûHmb T�` mM +Q`Tb /2 ;`�M/b ûH2+i2m`b 2mt@KāK2b ûHmb
�Miû`B2m`2K2Mi , 2M kyRd- +2b ;`�M/b ûH2+i2m`b QMi ûiû ûHmb �mt KmMB+BT�H2b /2 kyR9 Qm �mt

NRX "2MD�KBM JQ`2H- Ŀ o�`B�iBQM BM i?2 _QH2 �M/ AKT�+i Q7 ai�M/BM; *QKKBii22b , h?2 *�b2 Q7 i?2 6`2M+?
a2M�i2 ŀ- S�`HB�K2Mi�`v �z�B`b djU9V- Q+iX kyky- TX dj9@d83X

NkX ú`B+ E2``Qm+?2- avHp�BM "`Qm�`/- 1HBb� .2Bbb@>2H#B; 2i hBM2ii2 a+?M�ii2`2`- Ŀ G2b /2mt aûM�ib ,
KQ/2 /2 b+`miBM 2i T`Q}H /2b bûM�i2m`b 7`�MÏ�Bb ŀ- SƬH2 am/ j8UkV- kyRR- TX RRj@Rk3X

NjX Gm+ "QHi�MbFB- G2b +�/`2bX G� 7Q`K�iBQM /ǶmM ;`QmT2 bQ+B�H- S�`Bb- H2b ú/BiBQMb /2 JBMmBi- RN3kX
N9X C2�M@GQmBb 6�#B�MB- Ŀ úTBbiûKQHQ;B2 `û;BQM�H2 Qm ûTBbiûKQHQ;B2 7`�M+Bb+�BM2 \ G� i?ûQ`B2 /2 H� +QMM�Bb@

b�M+2 bQ+BQHQ;B[m2 7�+2 ¨ H� THm`�HBiû /2b KQ/2b /2 +QM+2Tim�HBb�iBQM /�Mb H2b b+B2M+2b bQ+B�H2b ŀ- _2pm2 2m`QTû2MM2
/2b b+B2M+2b bQ+B�H2b jkUNNV- RNN9- TX Rkj@R9eX

N8X "2`M�`/ .QH2x- CmHB2M 6`2i2H 2i _ûKB G272#p`2- û/X- GǶ2Mi`2T`Bb2 J�+`QM- 6QMi�BM2- 6`�M+2- Sl:-
kyRNX

NeX úiB2MM2 PHHBQM- Ŀ *?�M;2` /2 pB2X G2b /ûTmiûb MQpB+2b 2i H� +QM/BiBQM TQHBiB[m2 �m ssA2 bBĕ+H2 ŀ- SQHBiBt
Rk3U9V- kyRN- TX NR@RR9X

NdX J�``2H- Ŀ *mKmH /2b K�M/�ib ŀX

RN



/ûT�`i2K2Mi�H2b 2i `û;BQM�H2b /2 kyR8X �BMbB H� +QKTQbBiBQM /m aûM�i +QMM�ŗi mM2 7Q`i2 BM2`iB2-
[mB HBKBi2 H2 Ŀ pQi2 /Bb`mTiB7 N3 ŀX *Ƕ2bi T`û+BbûK2Mi /m 7�Bi /2 +2ii2 +�`�+iû`BbiB[m2 [m2 H2b
bûM�i2m`b +QMbiBim2Mi H2 i2``�BM B/û�H ¨ T�`iB` /m[m2H BH 2bi TQbbB#H2 /Ƕûim/B2` H2b 2z2ib /2 H�
`2bi`B+iBQM /m +mKmH /2b K�M/�ib 2M kyRd- TmBb[mǶ� T`BQ`B- H2 aûM�i � ûiû `2H�iBp2K2Mi ûT�`;Mû
T�` H2b i`�Mb7Q`K�iBQMb /m +?�KT TQHBiB[m2 [m2 HǶ�bb2K#Hû2 M�iBQM�H2 � T�` 2t2KTH2 +QMMm2b
�m KāK2 KQK2MiX �BMbB- Qmi`2 H2b HQ;B[m2b ?�#Bim2HH2b /2 `2MQmp2HH2K2Mi HQ`b /2b bûM�iQ`B�H2b-
H2 b2mH ûHûK2Mi bmTTHûK2Mi�B`2 +�Tiû 2M kyRd 2bi +2HmB /2 HǶ2Mi`û2 2M pB;m2m` /2 H� `2bi`B+iBQM
/m +mKmH /2b K�M/�ibX �mi`2K2Mi /Bi- H2 i2``�BM bûM�iQ`B�H pBb2 KQBMb ¨ 7�B`2 MƬi`2 H2b 7Q`K2b
/2 MQKBM�HBbK2 [mǶBKTHB[m2`�Bi mM2 �M�Hvb2 BMi2`M�HBbi2 /2b bûM�i2m`b 2i /2 HǶBMbiBimiBQM [mǶBHb
+QKTQb2Mi- K�Bb #B2M ¨ 2tTHQBi2` +2`i�BM2b /2 H2m`b bTû+B}+Biûb `2H�iBp2b TQm` ûim/B2` H� T`�iB[m2
/m +mKmH /2b K�M/�ib /�Mb H2 +?�KT TQHBiB[m2 7`�MÏ�BbX

 
  

SHmb [m2 H2 aûM�i +QKK2 BMbiBimiBQM- +2 bQMi /QM+ H2b bûM�i2m`b +QKK2 �;2Mib T`Q72bbBQM@
M�HBbûb /m +?�KT TQHBiB[m2 2i H2m`b +�``Bĕ`2b [mB +QMbiBim2Mi H2 i2``�BM T`BpBHû;Bû TQm` ûim/B2`
H� T`�iB[m2 +2Mi`�H2 [m2 +QMbiBim2 H2 +mKmH /2b K�M/�ib- HǶûpQHmiBQM /ǶmM ;`QmT2 7QM/û bm`
mM T`Q+2bbmb /2 +mKmH�iBQM ûH2+iBp2 2i H2m` `�TTQ`i ¨ H� `2bi`B+iBQM /m +mKmH /2b K�M/�ib
�/p2Mm2 2M kyRdX 6�+2 �m MQK#`2 HBKBiû /2 i`�p�mt 2KTB`B[m2b- MQmb 7�BbQMb H2 +?QBt /ǶmM2
�TT`Q+?2 [m�MiB}û2- `2TQb�Mi bm` /2b bi�iBbiB[m2b /2b+`BTiBp2b 2i /2b Kûi?Q/2b /2 `û;`2bbBQM-
/Ƕ�M�Hvb2 ;ûQKûi`B[m2 2i /Ƕ�M�Hvb2 /2 bû[m2M+2b- K2Mû2b bm` mM K�iû`B�m 2KTB`B[m2 �/ ?Q+
/QMi H� +QMbi`m+iBQM 7�Bi HǶQ#D2i /m +?�TBi`2 RX

LQmb `2p2MQMb 2MbmBi2 bm` H� T`�iB[m2 /m +mKmH i`�Mbp2`b�H /2b K�M/�ib- �}M /Ƕ2M �M�Hvb2`
H2b 7Q`K2b- H� bi`m+im`�iBQM bQ+B�H2 2i H2 `�TTQ`i ¨ H� MQ`K2 /2 KmHiBTQbBiBQMM�HBiû TQHBiB[m2
T`ûb2Mi2 +?2x H2b bûM�i2m`b U+?�TBi`2 kVX GǶ�M�Hvb2- BM/BbbQ+B�#H2- /m +mKmH /�Mb H2 i2KTb-
7�Bi �HQ`b �TT�`�ŗi`2 HǶûHûK2Mi bi`m+im`�Mi 2i 2M KāK2 i2KTb /Bzû`2M+B�Mi /2b +�``Bĕ`2b /2b
�;2Mib T`Q72bbBQMM�HBbûb /m +?�KT TQHBiB[m2 [mǶ2bi H2 T`Q+2bbmb /2 +mKmH�iBQM U+?�TBi`2 jVX G2b
T2`im`#�iBQMb BM/mBi2b T�` H� `2bi`B+iBQM /m +mKmH /2b K�M/�ib 2M kyRd +QMbiBim2Mi KQBMb mM2
`mTim`2 [mǶmM2 `2+QKTQbBiBQM /2b 7Q`K2b /2 +mKmH , HQBM /2 H� `ûpQHmiBQM /m +?�KT TQHBiB[m2
p�Miû2 Qm +`�BMi2- H2b `2bi`B+iBQMb bm++2bbBp2b /2 H� T`�iB[m2 2M;2M/`2Mi ¨ H� 7QBb /2b KBb2b 2M
+QM7Q`KBiû 2i mM2 bi�#BHBiû /2 H� T`�iB[m2 /�Mb bQM 2Mb2K#H2- +2 [mB T2`K2i /2 b�BbB` H� HQ;B[m2
/Ƕ�miQ`û;mH�iBQM ¨ HǶƾmp`2 U+?�TBi`2 9VX 1HH2b QMi TQm`i�Mi /Ƕ�mi`2b +QMbû[m2M+2b bm` H2 +?�KT
TQHBiB[m2- +QKK2 mM2 i`�Mb7Q`K�iBQM 2i mM �HHĕ;2K2Mi /2b 7Q`K2b /2 +mKmH�iBQM /2b bûM�i2m`b-
/2 KāK2 [mǶmM2 THmb 7Q`i2 T`ûb2M+2 /2b 72KK2b- [mB b2 +QKT`2M/ ¨ HǶ�mM2 /2b +B`+mH�iBQMb
�++`m2b 2Mi`2 TQbBiBQMb ûH2+iBp2b BM/mBi2b T�` H� `2bi`B+iBQM /2 kyRd U+?�TBi`2 8VX

N3X S�b+�H S2``BM2�m- G2 pQi2 /Bb`mTiB7 , H2b ûH2+iBQMb T`ûbB/2MiB2HH2b 2i Hû;BbH�iBp2b /2 kyRd - S�`Bb- a+B2M+2b
TQ- G2b S`2bb2b- kyRdX

ky



*?�TBi`2 R

h2``�BM [m�MiBi�iB7 2i +QMbi`m+iBQM /2b
/QMMû2b

Ŀ AH MǶ2bi T�b Dmb[mǶ�mt QTû`�iBQMb H2b THmb ûHûK2Mi�B`2b 2i- 2M �TT�`2M+2- H2b THmb
�miQK�iB[m2b /m i`�Bi2K2Mi /2 HǶBM7Q`K�iBQM- [mB MǶ2M;�;2Mi /2b +?QBt ûTBbiûKQHQ@
;B[m2b 2i KāK2 mM2 i?ûQ`B2 /2 HǶQ#D2iX R ŀ

aB H2b bûM�i2m`b +QMbiBim2Mi H2 i2``�BM /Ƕ�M�Hvb2 /m +mKmH /2b K�M/�ib /�Mb H2 +?�KT TQ@
HBiB[m2 +QMi2KTQ`�BM- H2b[m2Hb ûim/B2` \ lM2 7QBb HǶû+?�MiBHHQMM�;2 /ûi2`KBMû- +QKK2Mi H2b ûim@
/B2` \ G� bQ+BQ;`�T?B2 /2b T�`H2K2Mi�B`2b � HQM;i2KTb ûiû +2Mi`û2 bm` H2b T`QT`Bûiûb bQ+B�H2b
/2b ûHmb k- T�` 2t2KTH2 2M i2`K2b /2 T`Q72bbBQM /ǶQ`B;BM2 jX *2ii2 �TT`Q+?2 bǶ2bi 2M`B+?B2 /ǶmM2
/BK2MbBQM HQM;Bim/BM�H2- +QMbBbi�Mi ¨ ûim/B2` H2b +�``Bĕ`2b 2M 2M`2;Bbi`�Mi /2b +�`�+iû`BbiB[m2b
bQ+B�H2b ¨ BMi2`p�HH2b `ûTûiûb , H� T`QbQTQ;`�T?B2 +QMbiBim2 mM Ŀ bivH2 /2 `2+?2`+?2 ŀ `2H�iBp2K2Mi
~Qm 9- [mB T2mi āi`2 /û}MB +QKK2 H� Ŀ `2+?2`+?2 /2b +�`�+iû`BbiB[m2b +QKKmM2b /ǶmM ;`QmT2
/Ƕ�+i2m`b /2 HǶ?BbiQB`2 �m KQv2M /ǶmM2 ûim/2 +QHH2+iBp2 /2 H2m` pB2 8 ŀX aQmp2Mi +2Mi`û2 bm` H2b
K2K#`2b /ǶmM2 BMbiBimiBQM- 2HH2 K2i 2M ûpB/2M+2 H2b `û;mH�`Biûb 2i H2b bBM;mH�`Biûb �m b2BM /2
+2 ;`QmT2- iQmi 2M T2`K2ii�Mi �mbbB H� +QKT�`�BbQM 2ti2`M2 �p2+ /Ƕ�mi`2b ;`QmT2b- /�Mb MQi`2
+�b H2b /ûTmiûb 2i �mi`2b �;2Mib T`Q72bbBQMM�HBbûb /m +?�KT TQHBiB[m2X �m bmD2i /m +mKmH /2b
K�M/�ib- H� T`QbQTQ;`�T?B2 T2`K2i /2 Ŀ `2M/`2 +QKTi2 ¨ H� 7QBb /m i2KTb +Qm`i /2b +�``Bĕ`2b
2i /m i2KTb HQM; /2b T`Q+2bbmb 2M MQm�Mi H2b `2;Bbi`2b /2 H� bBM;mH�`Biû 2i /2 H� `û;mH�`Biû e ŀX

RX SB2``2 "Qm`/B2m- C2�M@*H�m/2 *?�K#Q`2/QM 2i C2�M@*H�m/2 S�bb2`QM- G2 KûiB2` /2 bQ+BQHQ;m2- S�`Bb-
JQmiQM "Q`/�b- RNe3- TX d9X

kX 6`û/û`B+ a�rB+FB- Ŀ *H�bb2` H2b ?QKK2b TQHBiB[m2bX G2b mb�;2b /2b BM/B+�i2m`b /2 TQbBiBQM bQ+B�H2 TQm` H�
+QKT`û?2MbBQM /2 H� T`Q72bbBQMM�HBb�iBQM TQHBiB[m2 ŀ- G� T`Q72bbBQM TQHBiB[m2- sAs2@ss2 bBĕ+H2b- bQmb H� /B`X /2
JB+?2H P772`Hö- S�`Bb- "2HBM- kyRd URNNNV- TX Rj8@RdyX

jX J�ii2B .Q;�M- Ŀ G2b T`Q72bbBQMb T`QTB+2b ¨ H� +�``Bĕ`2 TQHBiB[m2X PbKQb2b- }HBĕ`2b 2i pBpB2`b ŀ- G� T`Q72b@
bBQM TQHBiB[m2- sAs2@ss2 bBĕ+H2b- bQmb H� /B`X /2 JB+?2H P772`Hö- S�`Bb- "2HBM- kyRd URNNNV- TX kyR@k9jX SQm`
mM2 bvMi?ĕb2- pQB` aû#�biB2M JB+?QM 2i 1iB2MM2 PHHBQM- Ŀ aQ+BQ;`�T?B2 /2b T�`H2K2Mi�B`2b ŀ- h`�Biû /Ƕûim/2b
T�`H2K2Mi�B`2b- bQmb H� /B`X /ǶPHBpB2` _Qx2M#2`; 2i ú`B+ h?B2`b- kyR3- TX j9j@je3X

9X *H�B`2 G2K2`+B2` 2i 1KK�Mm2HH2 SB+�`/- Ŀ Zm2HH2 �TT`Q+?2 T`QbQTQ;`�T?B[m2 \ ŀ- G2b mMb 2i H2b �mi`2bXXX
"BQ;`�T?B2b 2i T`QbQTQ;`�T?B2 2M ?BbiQB`2 /2b b+B2M+2b- bQmb H� /B`X /2 G�m`2Mi _QHH2i 2i S?BHBTT2 L�#QMM�M/-
S`2bb2b mMBp2`bBi�B`2b /2 L�M+v- L�M+v- kyRk- TX ey8@ejyX

8X G�r`2M+2 aiQM2- Ŀ S`QbQTQ;`�T?v ŀ- .�2/�Hmb RyyURV- RNdR- TX 9e@dNX h`�/mBi2 T�` MQb bQBMb- H� T?`�b2
/ǶQ`B;BM2 2bi , Ŀ S`QbQTQ;`�T?v Bb i?2 BMp2biB;�iBQM Q7 i?2 +QKKQM #�+F;`QmM/ +?�`�+i2`BbiB+b Q7 � ;`QmT Q7
�+iQ`b BM ?BbiQ`v #v K2�Mb Q7 � +QHH2+iBp2 bim/v Q7 i?2B` HBp2b ŀX

eX J�``2H- Ŀ aQ+BQHQ;B2 ?BbiQ`B[m2 /2b +�``Bĕ`2b /2 +mKmH ŀ- TX kRyX

kR



GǶ�#QM/�M+2 /2 /QMMû2b �m bmD2i /2b T�`H2K2Mi�B`2b H� `2M/ `2H�iBp2K2Mi �Bbû2 ¨ K2M2`- KāK2
bB 2HH2 M2 /QBi T�b TQm` �mi�Mi +QM/mB`2 ¨ /2b 7Q`K2b `QmiBMBbû2b /Ƕ�M�Hvb2- +QMbBbi�Mi 2M HǶ2t@
i`�+iBQM 2i H2 i`�Bi2K2Mi /2 +2b /�i�X § +2ii2 7Q`K2 Kû+�MB[m2 /Ƕ2M[māi2- Ŀ [mB M2 b2 /QMM2
T�b TQm` Q#D2i H2b +QM/BiBQMb /2 T`Q/m+iBQM /2 b2b /QMMû2b d ŀ- bǶQTTQb2 HǶ2M[māi2 `û~2tBp2X *2
+?�TBi`2 2tTQb2 /QM+ H� +QMbi`m+iBQM /m i2``�BM bQ+BQHQ;B[m2 [mǶQMi +QMbiBimû H2b #BQ;`�T?B2b
2i +�``Bĕ`2b bûM�iQ`B�H2b- 2M `2p2M�Mi /Ƕ�#Q`/ bm` HǶû+?�MiBHHQMM�;2 [mB +QM/mBi ¨ ûim/B2` H2b
bûM�i2m`b 7`�MÏ�Bb �v�Mi bBû;û 2Mi`2 kyR9 2i kyky- TmBb bm` H� Mû+2bbBiû /ǶmM2 bi�iBbiB[m2 T`QbQ@
TQ;`�T?B[m2 �`iBb�M�H2- 2i 2M}M bm` H2b bQm`+2b MmKû`B[m2b [mB QMi T2`KBb H� +QMbi`m+iBQM /2
H� #�b2 /2 /QMMû2b Ŀ bûM�i2m`bR9ky ŀX

RXR G2b bûM�i2m`b 7`�MÏ�Bb 2Mi`2 kyR9 2i kyky- mM
û+?�MiBHHQM@TQTmH�iBQM `Qi�iB7

G2 +?QBt /2b bûM�i2m` TQm` ûim/B2` H2b �;2Mib T`Q72bbBQMM�HBbûb /m +?�KT TQHBiB[m2 +QMbiBim2
mM2 T`2KBĕ`2 7Q`K2 /Ƕû+?�MiBHHQMM�;2X § HǶBMbi�` /2b ey yyy ;�Hû`B2Mb ûim/Bûb T�` �M/`û wvb#2`;-
7�mi@BH- 2i 2bi@BH TQbbB#H2- /2 i`�p�BHH2` bm` HǶ2Mb2K#H2 /2b R 39R 3 T2`bQMM2b �v�Mi bBû;û �m aûM�i
bQmb H� *BM[mBĕK2 _ûTm#HB[m2 \ 6�+2 �m KB`�;2 /2 HǶ2t?�mbiBpBiû- HǶQTû`�iBQM /Ƕû+?�MiBHHQMM�;2
+QMbBbi2 ¨ /û}MB` mM û+?�MiBHHQM /Ƕûim/2- 2i /�Mb MQi`2 +�b mM2 Tû`BQ/2 �m +Qm`b /2 H�[m2HH2 H2b
bûM�i2m`b bQMi ûim/BûbX lM2 Tû`BQ/Bb�iBQM Ŀ pBp2 ŀ- [mB bmBi H2 T?ûMQKĕM2 /m +mKmH /2b K�M/�ib-
T2`K2i /2 +QMbi`mB`2 mM 2Mb2K#H2 bB;MB}�Mi N- +Ƕ2bi@¨@/B`2 mM 2bT�+2 /Ƕû[mBp�H2M+2 T2`K2ii�Mi
H2b +QKT�`�BbQMb BMi2`M2b- MQi�KK2Mi �m +Qm`b /m i2KTb RyX

úim/B2` H� T`�iB[m2 /m +mKmH /2b K�M/�ib 2i- 2M bQM b2BM- H2b 2z2ib /2 b� `2bi`B+iBQM- +QM/mBi
¨ +?QBbB` /2b bûM�i2m`b bQmKBb ¨ mM2 `2bi`B+iBQM /m +mKmH /2b K�M/�ib- 2M HǶQ++m``2M+2 +2HH2 [mB
BMi2`pB2Mi 2M kyRd- [mB 2bi +QM+QKBi�Mi2 �m `2MQmp2HH2K2Mi bûM�iQ`B�H /2 b2Ti2K#`2 kyRdX �}M
/2 b�BbB` H2 +mKmH /2b K�M/�ib �p�Mi 2i �T`ĕb- +Ƕ2bi@¨@/B`2 bQM ûpQHmiBQM /2 T�`i 2i /Ƕ�mi`2 /2
kyRd- H2b 8ky bûM�i2m`b 7`�MÏ�Bb �v�Mi 2z2+iBp2K2Mi bBû;û RR 2Mi`2 kyR9 2i kyky bQMi bûH2+iBQMMûbX
Re bûM�i2m`b `2T`ûb2Mi�Mi H2b 6`�MÏ�Bb /2 HǶûi`�M;2` bQMi 2t+Hmb /2b �M�Hvb2b- /�Mb H� K2bm`2
Qɍ H2m`b TQbbB#BHBiûb /2 +mKmH /2 K�M/�ib bQMi HBKBiû2b �mt 7QM+iBQMb /2 +QMb2BHH2`b +QMbmH�B`2b
U[mB +QM+2`M2 i`2Bx2 /Ƕ2Mi`2 2mtV- [mB M2 T2mp2Mi āi`2 KBb2b bm` H2 KāK2 TH�M [m2 H2b K�M/�ib

dX aiûT?�M2 "2�m/ 2i 6HQ`2M+2 q2#2`- :mB/2 /2 HǶ2M[māi2 /2 i2``�BM , T`Q/mB`2 2i �M�Hvb2` /2b /QMMû2b
2i?MQ;`�T?B[m2b- S�`Bb- 1/X H� .û+Qmp2`i2- kyyj- TX R8X

3X oQB` �M/`û wvb#2`;- G2b ;�Hû`B2Mb , pB2b 2i /2biBMb /2 ey yyy 7Q`Ï�ib bm` H2b ;�Hĕ`2b /2 6`�M+2- Re3y@Rd93-
S�`Bb- 6`�M+2- a2mBH- RN3dX G2 MQK#`2 /2 R 39R +Q``2bTQM/ ¨ HǶ2Mb2K#H2 /2b bûM�i2m`b `2+2Mbûb T�` H2b b2`pB+2b
/m aûM�i �m R8 b2Ti2K#`2 kykR- i2H [mǶBM/B[mû T�` H2b }+?B2`b /BbTQMB#H2b bm` H� TH�i27Q`K2 /2 /QMMû2b Qmp2`i2b
/m aûM�i U?iiTb,ff/�i�Xb2M�iX7`fH2b@b2M�i2m`bf- HB2M +QMbmHiû H2 R8 b2Ti2K#`2 kykRVX

NX J�`+ "HQ+?- �TQHQ;B2 TQm` HǶ?BbiQB`2 Qm JûiB2` /Ƕ?BbiQ`B2M- S�`Bb- 6`�M+2- �`K�M/ *QHBM- RNNj- TX R3N c
�MiQBM2 S`Qbi- .Qmx2 H2ÏQMb bm` HǶ?BbiQB`2- S�`Bb- ú/BiBQMb SQBMib- kyRy- TX RR8X

RyX �H�BM .2b`QbBĐ`2b- Ŀ aû`B2b HQM;m2b 2i +QMp2MiBQMb /Ƕû[mBp�H2M+2 ŀ- :2Mĕb2bX a+B2M+2b bQ+B�H2b 2i ?BbiQB`2
NURV- RNNk- TX Nk@NdX

RRX L2 bQMi T�b +QKTiûb H2b bûM�i2m`b ûHmb Qm �TT2Hûb ¨ bBû;2`- /m 7�Bi /2 /û+ĕb- /2 /ûbBbi2K2Mib- /2 bûM�i2m`b
�TT2Hûb /�Mb mM KBMBbiĕ`2- 2i �v�Mi /B`2+i2K2Mi ¨ H2m` iQm` /ûKBbbBQMMûX .�Mb +2`i�BMb +�b /2 Tû`BQ/2b /2 bBĕ;2
i`ĕb +Qm`i2b- H2 +`Biĕ`2 /Ƕ�TT�`i2M�M+2 ¨ HǶû+?�MiBHHQM `ûbB/2 /�Mb H2 7�Bi /Ƕ�pQB` 2z2+iBp2K2Mi ûiû T`ûb2Mi �m aûM�i-
+2 [mB 2bi /ûi2`KBMû ¨ T�`iB` /ǶBM/B+�i2m`b /2 T`ûb2M+2 /BbTQMB#H2b bm` H2 bBi2 ?iiTb,ffrrrXMQbb2M�i2m`bX7`X
*2 +`Biĕ`2 `û2H- THmiƬi [m2 MQKBM�H U�pQB` ûiû bûM�i2m` bm` H2 T�TB2`- M2 b2`�Bi@+2 [mǶmM DQm`V- T2`K2i /2 i`�M+?2`
H2b `�`2b +�b TQm` H2b[m2Hb HǶ�TT�`i2M�M+2 ¨ HǶû+?�MiBHHQM MǶ2bi T�b ûpB/2Mi2X

kk
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6B;m`2 RXR , a+?ûK� `2T`ûb2Mi�Mi HǶû+?�MiBHHQM@TQTmH�iBQM `Qi�iB7X

ûH2+iB7b 7`�MÏ�Bb- 2M i2`K2b /2 +Q`Tb ûH2+iQ`�H Qm /Ƕ�+iBpBiûX G2b �M�Hvb2b bQMi /QM+ K2Mû2b bm`
H2 +?�KT /2b bûM�i2m`b Rk U?Q`b `2T`ûb2Mi�Mib /2b 6`�MÏ�Bb /2 HǶûi`�M;2`V �v�Mi bBû;û 2Mi`2 kyR9
2i kyky- bQBi 8y9 T2`bQMM2bX

*2i û+?�MiBHHQM � TQm` bTû+B}+Biû b� bi`m+im`2 `Qi�iBp2 U6B;m`2 RXRV- [mB iB2Mi �m KQ/2 /2
`2MQmp2HH2K2Mi T`QT`2 �m aûM�iX G� KQBiBû /2b bûM�i2m`b- /QMi H2 K�M/�i /m`2 bBt �Mb- bQMi
`2MQmp2Hûb iQmb H2b i`QBb �Mb RjX �mi`2K2Mi /Bi- T�`KB H2b T2`bQMM2b [mB bBĕ;2Mi 2Mi`2 kyR9 2i
kyRd- +2`i�BM2b QMi ûiû ûHm2b 2M kyRR- /Ƕ�mi`2b 2M kyR9X S�`KB +2HH2b [mB bBĕ;2Mi 2Mi`2 kyRd 2i
kyky- +2`i�BM2b QMi ûiû ûHm2b 2M kyR9- /Ƕ�mi`2b 2M kyRdX 1M bQKK2- iQmb H2b bûM�i2m`b �v�Mi
bBû;û 2Mi`2 kyR9 2i kyky M2 bBĕ;2Mi MB 2M KāK2 i2KTb MB Mû+2bb�B`2K2Mi 2Mb2K#H2X § bQM �bT2+i
bvM+?`QMB[m2 UmM2 i`�M+?2 /m aûM�i /�Mb bQM ?BbiQB`2 HQM;m2V- bǶ�DQmi2 /QM+ mM2 HQ;B[m2 /B�@
+?`QMB[m2- TmBb[m2 H� TQTmH�iBQM `ûmMBi 2M `û�HBiû THmbB2m`b ;ûMû`�iBQMb /2 bûM�i2m`b R9X *2ii2
HQ;B[m2 /B�+?`QMB[m2 bǶBKTQb2 ¨ MQi`2 ûim/2 /�Mb H� K2bm`2 Qɍ- ûim/B�Mi MQi�KK2Mi H2b 2z2ib /2
H� `2bi`B+iBQM [mB BMi2`pB2Mi 2M kyRd- H2b bQ`iB2b 2i H2b 2Mi`û2b �m aûM�i bQMi HBû2b 2Mi`2 2HH2b- H� bQ`@
iB2 /2b mMb T2`K2ii�Mi HǶ2Mi`û2 /2b �mi`2bX 1HH2 MQmb +QM/mBi ¨ /BbiBM;m2`- ¨ T�`iB` /2b +QmTm`2b
BMbiBimiBQMM2HH2b [m2 +QMbiBim2Mi H2b ûH2+iBQMb bûM�iQ`B�H2b- /2b bQmb@û+?�MiBHHQMb@TQTmH�iBQMb /Bb@
iBM+ib 2i +Q?û`2Mib R8 Uh�#H2�m RXkVX PM T2mi /BbiBM;m2` mM2 �TT`Q+?2 K�+`Qb+BQHQ;B[m2- /�Mb
H2 b2Mb Qɍ QM +QKT�`2 /2mt BMbi�Mi�Mûb /m aûM�i- H2 aûM�i 2Mi`2 kyR9 2i kyRd UM4jdkV 2i H2

RkX G2 K�b+mHBM ;ûMû`B[m2 2bi B+B �/QTiû- /�Mb H� K2bm`2 Qɍ H2b ?QKK2b `2T`ûb2Mi2Mi e3Xj W /2 HǶû+?�MiBHHQM ,
āi`2 T�`H2K2Mi�B`2 `2bi2 Ŀ mM KûiB2` /Ƕ?QKK2b ŀ U*�i?2`BM2 �+?BM- Ŀ lM Ŀ KûiB2` /Ƕ?QKK2b ŀ \ G2b `2T`ûb2M@
i�iBQMb /m KûiB2` /2 /ûTmiû ¨ HǶûT`2mp2 /2 b� 7ûKBMBb�iBQM ŀ- _2pm2 7`�MÏ�Bb2 /2 b+B2M+2 TQHBiB[m2 88UjV- kyy8-
TX 9dd@9NNVX

RjX .2 `�`2b T2`bQMM2b 2Mi`2Mi �m aûM�i 2Mi`2 +2b /�i2b- /m 7�Bi /2 /ûKBbbBQMb- /2 /û+ĕb Qm /Ƕ�TT2H ¨ /2b
7QM+iBQMb KBMBbiû`B2HH2bX *2b T2`bQMM2b bQMi #B2M 2Mi2M/m T`Bb2b 2M +QKTi2 /�Mb HǶû+?�MiBHHQMX

R9X J�`B2@"ûMû/B+i2 oBM+2Mi- Ŀ G� T`Bb2 2M +QKTi2 /2 THmbB2m`b ;ûMû`�iBQMb /�Mb H� Kûi?Q/2 T`QbQTQ;`�@
T?B[m2 , HǶ2t2KTH2 /2b ?�mib 7QM+iBQMM�B`2b T`mbbB2Mb bQmb HǶ1KTB`2 2i H� `ûTm#HB[m2 /2 q2BK�` ŀ- :2Mĕb2b 8eUjV-
kyy9- TX RRd@RjyX

R8X am` HǶBKTQ`i�M+2 /ǶmM T�`iBiBQMM2K2Mi BM/m+iB7 /2 H� TQTmH�iBQM /�Mb HǶ�TT`Q+?2 T`QbQTQ;`�T?B[m2- pQB`
�MiQBM2 62`bBM;- Ŀ h`QBb 7�ÏQMb /2 b2`pB` H2 S`BM+2X lM T`QiQ+QH2 /2 T�`iBiBQMM2K2Mi �miQK�iB[m2 �TTHB[mû
�mt Q{+B2`b /Ƕúi�i /2 GQ``�BM2 /m+�H2 UR898@RejjV ŀ- >BbiQB`2 � K2bm`2 sssAAAURV- kyR3- TX 38@RRyX

kj



aûM�i 2Mi`2 kyRd 2i kyky UM4jeyVX lM2 �TT`Q+?2 KB+`QbQ+BQHQ;B[m2 T2`K2i �mbbB /ǶBbQH2` i`QBb
;`QmT2b /2 bûM�i2m`b TQm` i2MB` +QKTi2 /2 H� HQ;B[m2 `Qi�iBp2 , H2b bûM�i2m`b bBû;2�Mi b2mH2K2Mi
2Mi`2 kyR9 2i kyRd UM4R99V- H2b bûM�i2m`b bBû;2�Mi 2Mi`2 kyR9 2i kyky UM4kk3V 2i H2b bûM�i2m`b
bBû;2�Mi b2mH2K2Mi 2Mi`2 kyRd 2i kyky UM4RjkVX AM/ûT2M/�KK2Mi /2 H2m` Tû`BQ/2 /2 bBĕ;2- H2b
bûM�i2m`b T2mp2Mi 2M}M āi`2 /BbiBM;mûb b2HQM H2m` /�i2 /Ƕ2Mi`û2 �m aûM�i- bmBp�Mi mM2 HQ;B[m2
/2 ~mt , H2b T`BKQ@ûHmb �p�Mi kyR9 UM4k8dV- H2b T`BKQ@ûHmb /2 kyR9 UM4RR8V 2i +2mt /2 kyRd
UM4RjkVX

.�i2 /2 T`ûb2M+2 �m aûM�i kyR9@kyRd kyR9@kyky kyRd@kyky
�TT`Q+?2 /2 biQ+F K�+`Q
aûM�i kyR9@kyRd jdk
aûM�i kyRd@kyky jey
�TT`Q+?2 /2 biQ+F KB+`Q
aûM�i2m`b bBû;2�Mi b2mH2K2Mi 2Mi`2 kyR9 2i kyRd R99
aûM�i2m`b bBû;2�Mi 2Mi`2 kyR9 2i kyky kk3
aûM�i2m`b bBû;2�Mi b2mH2K2Mi 2Mi`2 kyRd 2i kyky Rjk

.�i2 /Ƕ2Mi`û2 �m aûM�iÞ XXX@kyR9( (kyR9@kyRd( (kyRd@kyky(
�TT`Q+?2 /2 ~mt KB+`Q
aûM�i2m`b 2Mi`ûb �m aûM�i �p�Mi kyR9 k8d
aûM�i2m`b 2Mi`ûb �m aûM�i 2M kyR9 RR8
aûM�i2m`b 2Mi`ûb �m aûM�i �T`ĕb kyRd Rjk

h�#H2�m RXk , .û+QmT�;2b TQbbB#H2b /2 HǶû+?�MiBHHQM@TQTmH�iBQM `Qi�iB7 /2b bûM�i2m`b �v�Mi bBû;û
2Mi`2 kyR9 2i kykyX
aQm`+2 , #�b2 bûM�i2m`bR9kyX
*?�KT , bûM�i2m`b U?Q`b `2T`ûb2Mi�Mib /2b 6`�MÏ�Bb /2 HǶûi`�M;2`V �v�Mi bBû;û 2Mi`2 kyR9 2i kykyX
G2+im`2 , R99 bûM�i2m`b bBĕ;2Mi b2mH2K2Mi 2Mi`2 kyR9 2i kyRd- kk3 bûM�i2m`b bBĕ;2Mi 2Mi`2 kyR9
2i kyky- +2 [mB p2mi /B`2 [mǶ2Mi`2 kyR9 2i kyRd- jdk T2`bQMM2b QMi bBû;û �m aûM�iX S�`KB H2b 8y9
bûM�i2m`b �v�Mi bBû;û 2Mi`2 kyR9 2i kyky- k8d QMi ûiû ûHmb �p�Mi H2b bûM�iQ`B�H2b /2 kyR9X
Þ G2b +`Q+?2ib BM/B[m2Mi HǶBM+HmbBQM Qm HǶ2t+HmbBQM /2b bûM�iQ`B�H2b /�Mb H2b Tû`BQ/2b /Ƕ2Mi`û2 �m
aûM�i , (kyR9@kyRd( BM/B[m2 [m2 H2b bûM�i2m`b ûHmb �mt bûM�iQ`B�H2b /2 b2Ti2K#`2 kyR9 bQMi T`Bb
2M +QKTi2 K�Bb T�b +2mt ûHmb HQ`b /2 +2HH2b /2 b2Ti2K#`2 kyRdX

*2i û+?�MiBHHQM /û+HBM�#H2 2M /2 KmHiBTH2b bQmb@2Mb2K#H2b +QMbiBim2 2M}M mM2 TQTmH�iBQM-
/�Mb H� K2bm`2 Qɍ BH 2bi 2t?�mbiB7 TQm` H� Tû`BQ/2 ûim/Bû2- +2 [mB DmbiB}2- /�Mb H2 i`�p�BH [mB bmBi-
mM2 Ŀ ûK�M+BT�iBQM /2 H� `2T`ûb2Mi�iBpBiû bi�iBbiB[m2 ŀ 2i H� `mTim`2 pBb@¨@pBb /2 bi�iBbiB[m2b
BM7û`2MiB2HH2b ReX *2 ;2bi2- [mB T2mi T�`�ŗi`2 bBKTH2- MǶ2M 2bi T�b KQBMb /û`Qmi�Mi 7�+2 �m +�@
`�+iĕ`2 `QmiBMB2` /2 H� `2+?2`+?2 [m�MiBi�iBp2- /2 H� T`Q/m+iBQM 2i /2 H� bûH2+iBQM /2b `ûbmHi�ib-
bQmp2Mi 7QM/û2b bm` H� bB;MB}+�iBpBiûX AH � iQmi27QBb H2 Kû`Bi2 /2 M2mi`�HBb2` H2 `Bb[m2 /2 T@p�Hm2
?�+FBM;- [mB +QMbBbi2 ¨ M2 +QMb2`p2`- T�`KB HǶ2Mb2K#H2 /2b �bbQ+B�iBQMb TQbbB#H2b 2Mi`2 p�`B�#H2b-
[m2 H2b �bbQ+B�iBQMb bi�iBbiB[m2K2Mi bB;MB}+�iBp2b- T�` 2t2KTH2 �m b2Mb /m χ2 /ǶBM/ûT2M/�M+2-
Qm ¨ KQ/B}2` H� +QKTQbBiBQM /2 HǶû+?�MiBHHQMX �m +QMi`�B`2- TmBb[m2 H2b 8y9 bûM�i2m`b 7Q`K2Mi
mM2 TQTmH�iBQM 2t?�mbiBp2- H� bB;MB}+�iBpBiû 2ti`�@bi�iBbiB[m2 2bi B+B T`BpBHû;Bû2X lM2 7QBb +2ii2
TQTmH�iBQM 2t?�mbiBp2 2i `Qi�iBp2 /û}MB2- +QKK2Mi HǶûim/B2` \

ReX CmHB2M :`Qb- Ŀ Zm�MiB}2` 2M 2i?MQ;`�T?2X am` H2b 2MD2mt /ǶmM2 ûK�M+BT�iBQM /2 H� `2T`ûb2Mi�iBpBiû bi�@
iBbiB[m2 ŀ- :2Mĕb2b Ry3UjV- kyRd- TX RkN@R9dX
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RXk G2 +?QBt 2i H� Mû+2bbBiû /ǶmM2 T`QbQTQ;`�T?B2 �`iBb�@
M�H2

G� T`QbQTQ;`�T?B2 b2 7QM/2 bm` /2b /QMMû2b #BQ;`�T?B[m2b- [mB bQMi �#QM/�Mi2b /�Mb H2 +�b
/2b T�`H2K2Mi�B`2bX G2b �bb2K#Hû2b 2HH2b@KāK2b K2ii2Mi 2M HB;M2 mM ;`�M/ MQK#`2 /2 /QMMû2b
TQ`i�Mi bm` HǶ�+iBpBiû BMi2`M2 /2b T�`H2K2Mi�B`2b U+QKKBbbBQMb- 7QM+iBQMbV K�Bb �mbbB 2ti2`M2
U�mi`2b K�M/�ib /ûi2MmbV RdX .Ƕ�mi`2b bBi2b +QKTBH2Mi +2b BM7Q`K�iBQMb- ¨ HǶBMbi�` /2 +2mt /m
+QHH2+iB7 _2;�`/b *BiQv2Mb- +QKK2 H2 bBi2 LQbaöM�i2m`bX7`X S�` `�TTQ`i ¨ +2b bBi2b- +`ûûb
/�Mb mM2 HQ;B[m2 /2 i`�MbT�`2M+2 R3- H2b /QMMû2b /2b �bb2K#Hû2b QMi HǶ�p�Mi�;2 /2 T`QTQb2` /2b
/QMMû2b HQM;Bim/BM�H2b- T�` 2t2KTH2 HǶ2Mb2K#H2 /2b K�M/�ib /ûi2Mmb T�` mM2 KāK2 T2`bQMM2 �m
+Qm`b /2 b� pB2X GǶ2ti`�+iBQM 2i HǶ�TT�`B2K2Mi /2 KmHiBTH2b D2mt /2 /QMMû2b 7Qm`MBb T�` H2 aûM�i
T2`K2ii2Mi /Ƕûim/B2` HǶ2Mb2K#H2 /2b bûM�i2m`b /2 H� *BM[mBĕK2 _ûTm#HB[m2 2i H2m`b i`�D2+iQB`2bX

*2i 2H/Q`�/Q HQM;Bim/BM�H T`2b[m2 BMbi�Mi�MûK2Mi �++2bbB#H2 2i b2b TQi2MiB�HBiûb T`QbQTQ@
;`�T?B[m2b b2 ?2m`i2Mi iQmi27QBb ¨ HǶBM+QKTHûim/2 2i �m +�`�+iĕ`2 T�`iB2HH2K2Mi 2``QMû /2 +2b
/QMMû2bX S�` 2t2KTH2- /�Mb H� K2bm`2 Qɍ H2 KûiB2` TQHBiB[m2 /2K2m`2 BM�pQm�#H2 RN- H� T`Q@
72bbBQM /û+H�`û2 +Q``2bTQM/ `�`2K2Mi ¨ mM2 �+iBpBiû `û2HH2K2Mi Qm /m`�#H2K2Mi 2t2`+û2 c Q` H2b
+�iû;Q`B2b bQ+BQT`Q72bbBQMM2HH2b +QMbi`mBi2b T�` H2 aûM�i `2TQb2Mi bm` +2b BM7Q`K�iBQMbX am`iQmi-
H2 `2H2pû /2b K�M/�ib HQ+�mt /ûi2Mmb T�` H2b bûM�i2m`b MǶ2bi T�b bvbiûK�iB[m2- MQi�KK2Mi TQm`
H2b Tû`BQ/2b H2b THmb �M+B2MM2bX .2 KāK2 [m2 H2 KûiB2` TQHBiB[m2 2bi 2M T�`iB2 /BbbBKmHû- QM
T2mi 7�B`2 HǶ?vTQi?ĕb2 [m2 +2`i�BMb K�M/�ib ûHQB;Mûb /�Mb H2 i2KTb- T�`+2 [mǶBHb iûKQB;M2Mi /2
HǶ�M+B2MM2iû /2 H� T`ûb2M+2 2M TQHBiB[m2- bQMi bQmb@/û+H�`ûbX

GǶûim/2 /m +mKmH /2b K�M/�ib ¨ T�`iB` /2b +�``Bĕ`2b bûM�iQ`B�H2b BKTQb2 �HQ`b /2 `QKT`2-
�m KQBMb T�`iB2HH2K2Mi- �p2+ +2b /QMMû2b TQm` +QMbi`mB`2 MQb T`QT`2b /QMMû2b- +QMbQHB/û2bX
GǶ2H/Q`�/Q /2b /QMMû2b HB#`2b 2i BKKû/B�i2K2Mi �++2bbB#H2b H�Bbb2 �HQ`b H� TH�+2 �mt Ŀ /B`iv
?�M/b ky ŀ /m bQ+BQHQ;m2- /QMi H� /ûK�`+?2 `2TQb2 MQi�KK2Mi bm` mM2 +QHH2+i2 T`BK�B`2 /2
/QMMû2bX úi�Mi /QMMû H2 MQK#`2 /2 bûM�i2m`b ûim/Bûb- BH MǶ� T�b ûiû TQbbB#H2 /2 `û�HBb2` +2ii2
+QHH2+i2 T`BK�B`2X GǶ2MD2m � THmiƬi ûiû /2 +`QBb2` H2b bQm`+2b- pB� mM i`�p�BH K�Mm2H /2 b�BbB2- [mB
T2`K2i MQM b2mH2K2Mi /2 +QMbQHB/2` H2b /QMMû2b K�Bb �mbbB /Ƕ�+[mû`B` mM2 #QMM2 +QMM�Bbb�M+2
/2 H� TQTmH�iBQM ûim/Bû2 2i /2 7Q`KmH2` /2b ?vTQi?ĕb2b �m +Qm`b /2 H� b�BbB2X Pmi`2 H� H2+im`2
2M +QHQMM2b /2b /QMMû2b- [mB T2`K2i T�` 2t2KTH2 /Ƕûim/B2` H� /Bbi`B#miBQM- /�Mb H� TQTmH�iBQM-
/ǶmM2 p�`B�#H2 +QKK2 H2 b2t2- +2 i`�p�BH K�Mm2H 7�+BHBi2 mM2 H2+im`2 2M HB;M2b- i`�Bi�Mi +?�[m2
bûM�i2m` +QKK2 mM +�bX *2b /2mt ivT2b /2 H2+im`2- 2M i2`K2b /2 p�`B�#H2b +QKK2 /ǶBM/BpB/mb kR-
`�TT`Q+?2Mi +2 i`�p�BH /ǶmM2 Ŀ bi�iBbiB[m2 2i?MQ;`�T?B[m2 ŀ , bǶBH bǶ�TTmB2 2bb2MiB2HH2K2Mi bm`
/2b /QMMû2b bi�iBbiB[m2b 2i /2b i`�Bi2K2Mib [m�MiBi�iB7b- Ŀ H2 +QMi�+i /B`2+i �p2+ H2b /QMMû2b �BMbB

RdX SQm` H2 aûM�i- pQB` ?iiTb,ff/�i�Xb2M�iX7`- HB2M +QMbmHiû H2 R8 b2Ti2K#`2 kykRX
R3X *vMi?B� 6H2m`v- Ŀ aQ+BQHQ;B2 /2 H� i`�MbT�`2M+2 /2 H� pB2 Tm#HB[m2 , D2mt /Ƕ�+i2m`b 2i +B`+mH�iBQM /2 H�

`û;mH�iBQMX �M�Hvb2 /2 +�b , _2;�`/b*BiQv2Mb ŀ- AMi2`M�iBQM�H _2pB2r Q7 aQ+BQHQ;v keUkV- kyRe- TX jjd@j8yX
RNX oQB` .�K�KK2- Ŀ S`Q72bbBQMM2H /2 H� TQHBiB[m2- mM KûiB2` T2m �pQm�#H2 ŀ 2i "Q2H�2`i- JB+?QM 2i

PHHBQM- JûiB2`- /ûTmiû- TX Rd@jeX
kyX S�mH >B`b+?- aim�`i JB+?�2Hb 2i _�v 6`B2/K�M- Ŀ Ǵ.B`iv >�M/bǴ p2`bmb Ǵ*H2�M JQ/2HbǴ , Ab aQ+BQHQ;v

BM .�M;2` Q7 "2BM; a2/m+2/ #v 1+QMQKB+b \ ŀ- h?2Q`v �M/ aQ+B2iv ReUjV- RN3d- TX jRd@jjeX
kRX �H�BM .2b`QbBĐ`2b- Ŀ 1Mi`2 `û�HBbK2 Kûi`QHQ;B[m2 2i +QMp2MiBQMb /Ƕû[mBp�H2M+2 , H2b �K#B;mśiûb /2 H�

bQ+BQHQ;B2 [m�MiBi�iBp2 ŀ- :2Mĕb2b 9jUkV- kyyR- TX RRk@RkdX

k8

https://data.senat.fr


[m2 H2 `�BbQMM2K2Mi bQmb 7Q`K2 /Ƕûim/2b /2 +�b bQMi H2b /2mt TBHB2`b /m `�BbQMM2K2Mi 2i?MQ@
;`�T?B[m2 kk ŀX *2b /2mt H2+im`2b BM/mBb2Mi mM `�BbQMM2K2Mi ¨ /2mt MBp2�mt- +?�[m2 i`�D2+iQB`2
+QMbiBim�Mi mM +�b- 2i H2b bûM�i2m`b 7`�MÏ�Bb +QMbiBim�Mi mM �mi`2 +�bX JQ`T?QHQ;B2 +QHH2+iBp2 2i
i`�D2+iQB`2b BM/BpB/m2HH2b bQMi BM/BbbQ+B�#H2b kj 2i T2mp2Mi āi`2 T2Mbû2b /2 7�ÏQM `2H�iBQMM2HH2X G�
T`ûb2Mi�iBQM /2b `ûbmHi�ib bi�iBbiB[m2b bǶ�++QKT�;M2 /QM+ /2 H� T`ûb2Mi�iBQM /2 Ŀ #BQ;`�T?B2b
KQ/�H2b ŀ- [mB QMi mM bi�imi /Ƕ2t2KTH2 K�Bb �mbbB /2 T`2mp2 2KTB`B[m2 k9X G2b KmHiBTH2b 2Mi`û2b
/�Mb +2b /QMMû2b bQMi 2M}M 2M`B+?B2b T�` H� H2+im`2 /2b /û#�ib T�`H2K2Mi�B`2b TQ`i�Mi bm` H2
bmD2i- [mB T2`K2ii2Mi /2 T`2M/`2 2M +QKTi2 H2b 2tT`2bbBQMb /2b �;2Mib 2mt@KāK2bX

RXj aQm`+2b MmKû`B[m2b 2i /QMMû2b
*2ii2 T`QbQTQ;`�T?B2 �`iBb�M�H2 bǶ�TTmB2 bm` /2b /QMMû2b MmKû`B[m2b- Bbbm2b /m bBi2

G2b"BQ;`�T?B2bX+QK- û/Biû 2i �+im�HBbû T�` H� aQ+Bûiû :ûMû`�H2 /2 S`2bb2 k8- /QMi H2b /QM@
Mû2b #BQ;`�T?B[m2b bQMi THmb T`û+Bb2b ke 2i H2b /QMMû2b bm` H2b K�M/�ib T`2b[m2 2t?�mbiBp2bX G2b
/QMMû2b 7QMi 2Mi`2 �mi`2b �TT�`�ŗi`2 H� /�i2 2i H2 HB2m /2 M�Bbb�M+2- H� T�`2MiĕH2- H2b �+iBpBiûb
T`Q72bbBQMM2HH2b- H� 7Q`K�iBQM- H2b Tm#HB+�iBQMb- �BMbB [m2 H2b ûi�T2b /2 +�``Bĕ`2- T`Q72bbBQMM2HH2-
bvM/B+�H2- ûH2+iBp2- Qm 2M+Q`2 H2b /û+Q`�iBQMbX S�` `�TTQ`i �mt /QMMû2b /m aûM�i- +2b /QMMû2b
bQMi ;ûMû`�H2K2Mi T`û+Bb2b bm` H2b 7QM+iBQMb /2 +QHH�#Q`�i2m` TQHBiB[m2 Qm bm` HǶ�TT�`i2M�M+2 ¨
/2b �bbQ+B�iBQMb- ¨ /2b +?�K#`2b /2 KûiB2`b Qm /Ƕ�;`B+mHim`2- +QKK2 H2 KQMi`2 HǶ2t2KTH2 /m
bûM�i2m` JB+?2H _�BbQM U6B;m`2 RXjVX

*2b /QMMû2b QMi 2MbmBi2 ûiû 2Mi`û2b K�Mm2HH2K2Mi /�Mb mM +�/`2 /2 b�BbB2- /QMi H� +QMbi`m+@
iBQM � `2[mBb mM i`�p�BH T`ûT�`�iQB`2 +QMbû[m2MiX .2b i`�p�mt- /Ƕ?BbiQ`B2MM2b MQi�KK2Mi kd- QMi
�B/û ¨ /BbbQ+B2` H2 i`�p�BH /2 b�BbB2 /2 +2HmB /2 +Q/�;2- 2i ¨ T`ûT�`2` /2b +�/`2b �/û[m�ib /2
b�BbB2X .2b i`�p�mt TQ`i�Mi bm` H2 +?�KT TQHBiB[m2 QMi T2`KBb /2 /ûi2`KBM2` H2b BM7Q`K�iBQMb
BKTQ`i�Mi2b TQm` MQi`2 i`�p�BH- [mB `�bb2K#H2Mi /QMMû2b /ǶB/2MiB}+�iBQM- bQ+BQ/ûKQ;`�T?B[m2b
UMQK- T`ûMQK- b2t2- M�Bbb�M+2- HB2m /2 M�Bbb�M+2- KQ`i- T�`2MiĕH2V- /2b /QMMû2b TQ`i�Mi bm` H�
T`Q72bbBQM ?Q`b TQHBiB[m2- bm` H2b ûim/2b- bm` H2b 7QM+iBQMb T�`iBb�M2b UT�` 2t2KTH2 āi`2 K2K#`2
/m #m`2�m M�iBQM�H /m S�`iB bQ+B�HBbi2 Qm +QMb2BHH2` TQHBiB[m2 /2 HǶlJSV- bm` H2b 7QM+iBQMb Q+@

kkX CQ�MB2 *�vQm2ii2@_2K#HBĐ`2- Ŀ _2+QMbiBim2` mM2 +Q?Q`i2 /ǶûHĕp2b ¨ T�`iB` /2 /QbbB2`b b+QH�B`2bX G�
+QMbi`m+iBQM /ǶmM2 bi�iBbiB[m2 2i?MQ;`�T?B[m2 ŀ- :2Mĕb2b 38U9V- kyRR- TX RR8@RjjX

kjX am` H� +QMbi`m+iBQM Kmim2HH2 /2b BMbiBimiBQMb 2i /2b +�``Bĕ`2b BM/BpB/m2HH2b- pQB` G2K2`+B2` 2i SB+�`/-
Ŀ Zm2HH2 �TT`Q+?2 T`QbQTQ;`�T?B[m2 \ ŀ

k9X am` HǶĿ miBHBb�iBQM /2b /QMMû2b #BQ;`�T?B[m2b ¨ /2b }Mb T`QbQTQ;`�T?B[m2b ŀ- pQB` :BQp�MMB G2pB- Ŀ G2b
mb�;2b /2 H� #BQ;`�T?B2 ŀ- �MM�H2b 1a* 99UeV- RN3NX

k8X LQmb `2K2`+BQMb úiB2MM2 PHHBQM- b�Mb [mB HǶ�++ĕb ¨ +2b /QMMû2b MǶ�m`�Bi ûiû TQbbB#H2X
keX lM +�b ivTB[m2 `ûbB/2 /�Mb H2b K�M/�ib KmMB+BT�mt , H2b /QMMû2b /m aûM�i BM/B[m2Mi mM T`2KB2` K�M/�i

/2 +QMb2BHH2` KmMB+BT�H 2M RN3N- �HQ`b [m2 H2 bûM�i2m` 2M [m2biBQM � ûiû ûHm +QMb2BHH2` KmMB+BT�H TQm` H� T`2KBĕ`2
7QBb 2M RN3jX .�Mb +2`i�BMb- +�b /2b bQm`+2b iB2`+2b UrBFBT2/B�XQ`;- `ûbmHi�ib ûH2+iQ`�mtV QMi ûiû miBHBbû2b TQm`
H2p2` +2`i�BMb /Qmi2b bm` H� /�i2 /Ƕ2Mi`û2 2M TQHBiB[m2 Qm HǶ2t2`+B+2 2z2+iB7 /2 +2`i�BMb K�M/�ibX

kdX a�Mb T`ûi2MiBQM /Ƕ2t?�mbiBpBiû , G2K2`+B2`- Ŀ G2b +�``Bĕ`2b /2b K2K#`2b /2b BMbiBimiBQMb +QMbmH�B`2b
T�`BbB2MM2b �m sAs2 bBĕ+H2 ŀ c *H�B`2 G2K2`+B2` 2i *H�B`2 w�H+- Jûi?Q/2b [m�MiBi�iBp2b TQm` HǶ?BbiQ`B2M- S�`Bb-
G� .û+Qmp2`i2- kyy3 c CQ�MB2 *�vQm2ii2@_2K#HBĐ`2- GǶû+QH2 [mB +H�bb2 , 8jy ûHĕp2b /m T`BK�B`2 �m #�+- S�`Bb-
Sl6- kyRe c �MiQM S2`/QM+BM- Ŀ .2b J�`Q+�BMb TQm` 72`K2` H2b KBM2b , BKKB;`�iBQM 2i `û+2bbBQM +?�`#QMMBĕ`2
/�Mb H2 LQ`/@S�b@/2@*�H�Bb URN98@RNNyV ŀ- i?ĕb2 /2 /Q+iX- kyR3X

ke
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6B;m`2 RXj , 1ti`�Bi /2 H� T�;2 H2b#BQ;`�T?B2bX+QK /m bûM�i2m` JB+?2H _�BbQMX
S�;2 +QMbmHiû2 H2 Rd /û+2K#`2 kykkX

kd
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+mTû2b /�Mb H2b +?�KTb �/p2MiB+2b k3- bvM/B+�mt MQi�KK2Mi UT�` 2t2KTH2 āi`2 T`ûbB/2Mi /m
*2Mi`2 /ûT�`i2K2Mi�H /2b D2mM2b �;`B+mHi2m`bV- Qm bm` H2b 7QM+iBQMb /Ƕ�mtBHB�B`2 TQHBiB[m2 kNX

.Ƕ�mi`2b /QMMû2b +QM+2`M2Mi H2b K�M/�ib ûH2+iB7b ¨ T`QT`2K2Mi T�`H2`X PMi ûiû `2H2pûb H2b
K�M/�ib KmMB+BT�mt- /ûT�`i2K2Mi�mt- `û;BQM�mt- bûM�iQ`B�mt- /2 /ûTmiû 2i /2 /ûTmiû 2m`Q@
Tû2M 2i H2b 7QM+iBQMb KBMBbiû`B2HH2bX G2b K�M/�ib BMi2`+QKKmM�mt- /QMi HǶBKTQ`i�M+2 � ûiû
?BbiQ`B[m2K2Mi +`QBbb�Mi2 2M i2`K2b /2 `2bbQm`+2b 2i /Ƕ�ii`B#miBQMb- M2 bQMi T�b T`Bb 2M +QKTi2
/�Mb H� K2bm`2 Qɍ H2b /QMMû2b bm` +2b K�M/�ib M2 bQMi T�b 2t?�mbiBp2b- +2 [mB T2mi bǶ2tTHB@
[m2` T�` H2 7�Bi [mǶBHb bQMi /û`Bpûb /2b K�M/�ib KmMB+BT�mt- TmBb[m2 Ŀ bB H� /ûbB;M�iBQM /2b
2tû+miB7b +QKKmM�mi�B`2b `ûbmHi2 /ǶmM2 ûH2+iBQM- b2mHb H2b BM/BpB/mb /ûD¨ ûHmb T2mp2Mi T`ûi2M/`2
v T�`iB+BT2` jy ŀX G2m` MQM@T`Bb2 2M +QKTi2 �TT�`�ŗi iQmi /2 KāK2 � TQbi2`BQ`B +QKK2 mM2
HBKBi2- /�Mb H� K2bm`2 Qɍ H� HQB /2 kyRd BMi2`/Bi H2 +mKmH /ǶmM K�M/�i T�`H2K2Mi�B`2 2i /ǶmM2
7QM+iBQM 2tû+miBp2 /�Mb mM2 BMi2`+QKKmM�HBiû- +2 [mB DmbiB}2 +2`i�BMb �#�M/QMb /2 K�M/�ib
bûM�iQ`B�mt 2M kyRdX �BMbB- H2 bûM�i2m` G2b _ûTm#HB+�BMb /2 HǶuQMM2 >2M`B /2 _�BM+Qm`i [mBii2
bQM bBĕ;2 /2 bûM�i2m` 2M kyRd TQm` `2bi2` T`ûbB/2Mi /2 H� +QKKmM�miû /2 +QKKmM2b /m :�iBM�Bb
2M "Qm`;Q;M2X *2b +�b QMi iQmi /2 KāK2 ûiû `2Tû`ûb- +�` H2b T�;2b H2b#BQ;`�T?B2bX+QK- [mB
K2MiBQMM2Mi H2b /ûKBbbBQMb /2 K�M/�ib jR- QMi ûiû bQmKBb2b ¨ mM2 `2+?2`+?2 bvbiûK�iB[m2 /2
KQib@+Hûb- +QKK2 Ŀ /ûKBbbBQM ŀX aQMi �BMbB `2Tû`û2b H2b /ûKBbbBQMb HBû2b �m +mKmH /2b K�M/�ib-
[m2 H� bm++2bbBQM /2b K�M/�ib /�Mb H2 i2KTb T2`K2i 2MbmBi2 /2 pû`B}2`X

*2 +�/`2 /2 b�BbB2 � ûiû T�`iB2HH2K2Mi 2i �miQK�iB[m2K2Mi T`û@`2KTHB �p2+ H2b /QMMû2b /m
aûM�i- [mǶBH bǶ�;Bbb�Bi ¨ H� 7QBb /2 +QKTHûi2` 2i- H2 +�b û+?û�Mi- /2 +Q``B;2`X AH � 2MbmBi2 ûiû
�{Mû T�` i`QBb 2bb�Bb bm++2bbB7b bm` mM2 pBM;i�BM2 /ǶBM/BpB/mb- �}M /2 KQ/B}2` H2b p�`B�#H2b 2i
H2b +QHQMM2b Mû+2bb�B`2b ¨ HǶ2M`2;Bbi`2K2Mi /2 HǶ2Mb2K#H2 /2b BM7Q`K�iBQMbX Pmi`2 H� #BQ;`�T?B2
/2b bûM�i2m`b- H2m`b +�``Bĕ`2b ûH2+iBp2b 2i TQHBiB[m2b +QMbiBim2Mi mM2 T�`i BKTQ`i�Mi2 /m i2``�BM
[m�MiBi�iB7X G� b�BbB2 /û+`Bi2 bmT`� b2 /Qm#H2 /QM+ /ǶmM2 b�BbB2 bQmb 7Q`K2 /2 bû[m2M+2b UmM2
+QHQMM2 T�` �MMû2- mM2 H2ii`2 T�` ivT2 /2 K�M/�ibV- [mB T2`K2i /2 bmBp`2 H� i`�D2+iQB`2 ûH2+@
iBp2 /2 HǶBM/BpB/m 2i /2 Ŀ `2+QMbiBim2` +?�[m2 +�``Bĕ`2 ¨ H� 7QBb /�Mb b� /BK2MbBQM bvM+?`QMB[m2
U2tBbi2M+2 /ǶûTBbQ/2b bBKmHi�MûbV 2i /B�+?`QMB[m2 UHQ;B[m2 /2 /û`QmH2K2MiV jk ŀX S�` 2t2KTH2-
TQm` mM2 T2`bQMM2 bûM�i`B+2 T2M/�Mi i`QBb �Mb TmBb bûM�i`B+2@K�B`2 T2M/�Mi i`QBb �Mb- QM � H�
bû[m2M+2 bmBp�Mi2 , b b b bK bK bKX 1M THmb /2 /2K�M/2` mM2 Q`;�MBb�iBQM +QM+`ĕi2 bTû+B}[m2-
/QMi H� 6B;m`2 RX9 /QMM2 mM �T2`Ïm- +2ii2 /Qm#H2 b�BbB2 T2mi T�`�ŗi`2 7�biB/B2mb2- K�Bb H2 +`QB@
b2K2Mi /2b /2mt }+?B2`b � 2MbmBi2 T2`KBb /2 /ûi2+i2` `�TB/2K2Mi +2`i�BM2b 2``2m`b /2 b�BbB2- 2M
+QKT�`�Mi H2b /2mt #�b2bX

k3X P772`Hö- aQ+BQHQ;B2 /2 H� pB2 TQHBiB[m2 7`�MÏ�Bb2X
kNX *2ii2 +�iû;Q`B2 `�bb2K#H2 H2b Ŀ T2`bQMM2b b�H�`Bû2b 2M TQHBiB[m2- K�Bb MQM ûHm2b UK2K#`2b /m +�#BM2i

/ǶmM T`ûbB/2Mi /2 H� _ûTm#HB[m2- /ǶmM KBMBbi`2- /ǶmM K�B`2- /ǶmM T`ûbB/2Mi /ǶmM2 `û;BQM Qm /ǶmM /ûT�`i2K2Mi-
�bbBbi�Mib T�`H2K2Mi�B`2b- T2`K�M2Mib /ǶmM T�`iB ŀ UCmHB2M "Q2H�2`i- aû#�biB2M JB+?QM 2i úiB2MM2 PHHBQM-
Ŀ G2 i2KTb /2b ûHBi2bX Pmp2`im`2 TQHBiB[m2 2i 72`K2im`2 bQ+B�H2 ¨ HǶ�bb2K#Hû2 M�iBQM�H2 2M kyRd ŀ- _2pm2 7`�M+�Bb2
/2 b+B2M+2 TQHBiB[m2 oQHX e3U8V- kyR3- TX ddd@3ykVX

jyX oB;MQM- Ŀ .2b `ƬH2b TQHBiB[m2b 2M i2MbBQM \ ŀ
jRX .�Mb H2 +�b /Ƕ>2M`B /2 _�BM+Qm`i- H2 bBi2 BM/B[m2 �BMbB , Ŀ kyRk- Rd DmBM f kyRd- R Q+iQ#`2 , bûM�i2m`

UlJS TmBb `�iiX�/KXlJS TmBb `�iiX�/KXG_V /2 HǶuQMM2 c /ûKBbbBQMM2 +QM7Q`KûK2Mi ¨ H� HQB bm` H2 +mKmH /2b
K�M/�ib ŀX

jkX G2K2`+B2` 2i SB+�`/- Ŀ Zm2HH2 �TT`Q+?2 T`QbQTQ;`�T?B[m2 \ ŀ

k3
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lM2 7QBb H�M+û2- HǶQTû`�iBQM /2 b�BbB2 � ûiû /Q+mK2Miû2- �}M /Ƕ2M`2;Bbi`2` H2b ûp2Mim2Hb 2``2m`b
2i T`Q#HĕK2b `2M+QMi`ûbX *?�[m2 b2bbBQM /2 b�BbB2 � �BMbB /QMMû HB2m ¨ mM 2M`2;Bbi`2K2Mi T`û+Bb-
�}M /ǶBbQH2` /2b ;`QmT2b /2 bûM�i2m`b b�BbBb �m KāK2 KQK2Mi 2i ûp2Mim2HH2K2Mi bQmKBb ¨
/2b 2``2m`b +QKKmM2bX .m k9 MQp2K#`2 �m R8 /û+2K#`2 kykR- jj b2bbBQMb /2 b�BbB2 QMi ûiû
+QM/mBi2b- ¨ `�BbQM /ǶmM2 Qm /2mt b�BbB2b [mQiB/B2MM2bX G2b b2bbBQMb /2 b�BbB2 QMi TQ`iû bm` 8
¨ kk bûM�i2m`b- ¨ `�BbQM /2 j ¨ Ry KBMmi2b T�` bûM�i2m` 2M KQv2MM2X *2ii2 7Q`i2 p�`B�#BHBiû
iB2Mi ¨ H� THmb Qm KQBMb ;`�M/2 +QKTH2tBiû /2b i`�D2+iQB`2b 2ifQm /2b BM7Q`K�iBQMb /BbTQMB#H2b
bm` +?�[m2 bûM�i2m`- /m bûM�i2m` [mB � b2mH2K2Mi ûiû bûM�i2m` /�Mb b� pB2- �m bûM�i2m` [mB
� +mKmHû T2M/�Mi THmbB2m`b /û+2MMB2b HǶ2Mb2K#H2 /2b K�M/�ib 2tBbi�MibX PM MQi2 2M Qmi`2 mM
2z2i /Ƕ�TT`2MiBbb�;2 �m +Qm`b /2 H� b�BbB2- +2HH2@+B /2p2M�Mi THmb `�TB/2 �m 7m` 2i ¨ K2bm`2 [m2
HǶQM `2Tĕ`2 /�Mb H� bQm`+2 /2b `û;mH�`BiûbX G2b }+?B2`b +QMbiBimûb QMi 2MbmBi2 ûiû bQmKBb ¨ mM
i`�p�BH /2 M2iiQv�;2 bvbiûK�iB[m2- +QMbBbi�Mi ¨ `2Tû`2` /Ƕûp2Mim2HH2b 2``2m`b T�` +`QBb2K2Mi /2
p�`B�#H2b- TmBb /2 `2+Q/�;2- �}M /2 +`û2` /2b p�`B�#H2b +QMbQHB/û2b 2i +QKT�`�#H2b ¨ /Ƕ�mi`2b
2M[māi2b- +QKK2 T�` 2t2KTH2 +2HH2 /2 T`Q72bbBQM bB;MB}+�iBp2 jjX

 
  

*2ii2 T`ûb2Mi�iBQM `û~2tBp2 T2`K2i MQM b2mH2K2Mi /Ƕ2tTHB+Bi2` 2i /2 DmbiB}2` +2`i�BMb +?QBt
7�Bib- K�Bb �mbbB /2 `2p2MB`- Dmb[m2 /�Mb b2b �bT2+ib H2b THmb +QM+`2ib- bm` HǶQTû`�iBQM +QMbû@
[m2Mi2 /2 `2+QMbi`m+iBQM /2b /QMMû2bX *`m+B�H2 TQm` H2b �M�Hvb2b bi�iBbiB[m2b [mB bmBp2Mi- +2ii2
T`QbQTQ;`�T?B2 �`iBb�M�H2 � �mbbB ûiû 2bb2MiB2HH2 /�Mb H� 7�ÏQM /QMi 2HH2 H2b BM7Q`K2- TmBb[m2 H2
HQM; i`�p�BH /2 b�BbB2 � T2`KBb H� 7Q`KmH�iBQM BM/m+iBp2 /Ƕ?vTQi?ĕb2b /2 i`�p�BH bm` H2b +�``Bĕ`2b
2i T`�iB[m2b bûM�iQ`B�H2bX

jjX .û}MB2 +QKK2 H� T`Q72bbBQM Ŀ /�Mb H�[m2HH2 (H2b bûM�i2m`b) QMi T�bbû H2 THmb /2 i2KTb �p�Mi /Ƕāi`2 ûHmb
¨ TH2BM i2KTb- Qm [mB K�`[m2 HǶ�#QmiBbb2K2Mi /ǶmM2 i`�D2+iQB`2 ŀ U"Q2H�2`i- JB+?QM 2i PHHBQM- JûiB2`-
/ûTmiû- TX RRyVX

jy



*?�TBi`2 k

L2 T�b āi`2 mM Ŀ T`Q72bbBQMM2H /m
S�`H2K2Mi ŀ , KmHiBTQbBiBQMM�HBiû
TQHBiB[m2 2i +mKmH i`�Mbp2`b�H /2b
K�M/�ib

Ŀ hQmDQm`b bm` H2 TH�M TQHBiB[m2- QM pQBi #B2M [m2 pQi`2 Q#D2+iB7 2bi /2 KQ/B}2`
/2 7�ÏQM BKTQ`i�Mi2 H2 T�vb�;2 /2 +2i ?ûKB+v+H2- 2M Qz`�Mi mM K�`+?2TB2/ ¨ /2b
+�M/B/�ib ǳ?Q`b@bQHǴ 2i ûH2pûb bQmb b2``2- [mB pB2M/`QMi `2M7Q`+2` H2b `�M;b /ûD¨ #B2M
;�`MBb /2 +2mt [mB bQMi +QKTHĕi2K2Mi +QmTûb /2b `û�HBiûb /2 H� pB2 [mQiB/B2MM2- i2HH2
[m2 MQmb H� +QMM�BbbQMb �m i`�p2`b /2 HǶ2t2`+B+2 /2 MQb K�M/�ib HQ+�mtX R ŀ

.�Mb bQM 2i?MQHQ;B2 TQHBiB[m2 /2 HǶuQMM2- JX �#ûHĕb `�TT2HH2 HǶBKTQ`i�M+2- /�Mb HǶûHB;B#BHBiû
2i /�Mb H� pB2 TQHBiB[m2b- /2 HǶ2M`�+BM2K2Mi- [mB b2 /û+HBM2 /�Mb /2 KmHiBTH2b i2`K2b U�M+`�;2 HQ@
+�H- +mHiBp2` b� +B`+QMb+`BTiBQMV 2i /�Mb mM2 };m`2 �MiQMvKB[m2- H2 T�`�+?miû , Ŀ +2b Kûi�T?Q`2b
iûKQB;M2Mi /2 HǶB/2MiB}+�iBQM [mB bǶQTĕ`2 2Mi`2 H2 i2``BiQB`2 +QMÏm +QKK2 +B`+QMb+`BTiBQM 2i H2
i2``BiQB`2 2Mi2M/m +QKK2 i2``QB` /�Mb mM2 +QM+2TiBQM [m�bBK2Mi �;`�B`2 Qɍ HǶ2MpB`QMM2K2Mi
TQHBiB[m2 2bi bQmKBb ¨ /2b �Hû�b �M�HQ;m2b ¨ +2mt [mB �z2+i2Mi HǶ2MpB`QMM2K2Mi pû;ûi�H k ŀX
*Biûb 2M 2t2`;m2- H2b T`QTQb /m bûM�i2m` G2b _ûTm#HB+�BMb /2 HǶP`M2 C2�M@*H�m/2 G2MQB` HQ`b
/2b /û#�ib TQ`i�Mi bm` H� `2bi`B+iBQM /m +mKmH /2b K�M/�ib pQiû2 2M kyR9 /ûMQMÏ�Mi H2 `Bb[m2
/ǶûHmb Ŀ ?Q`b@bQH ŀ 2i Ŀ ûH2pûb bQmb b2``2 ŀ H2 `�TT2HH2Mi 2i 2tTHB[m2Mi H2 7�Bi [mǶmM2 K�DQ`Biû
/2 bûM�i2m`b T`�iB[m2Mi H2 +mKmH i`�Mbp2`b�H /2b K�M/�ib- /ûi2M�Mi mM K�M/�i HQ+�H T�`�H@
HĕH2K2Mi ¨ +2HmB /2 bûM�i2m`X *2ii2 T`�iB[m2 b2 +QKT`2M/ ¨ HǶ�mM2 /2 H� MQ`K2 TQHBiB[m2 /2
HǶ�M+`�;2 HQ+�H 2i /QM+ /2 H� KmHiBTQbBiBQMM�HBiû TQHBiB[m2 T`QT`2 �mt T�`H2K2Mi�B`2b- ¨ `2#Qm`b
/2b Ŀ T`Q72bbBQMM2Hb /m KûiB2` T�`H2K2Mi�B`2 j ŀ /ûMQM+ûb T�` �X h�`/B2mX 1M KāK2 i2KTb-
#B2M [mǶBHb T�`i�;2Mi �mbbB H� `?ûiQ`B[m2 /2 H� T`QtBKBiû- /Ƕ�mi`2b bûM�i2m`b M2 +mKmH2Mi T�bX

RX C2�M@*H�m/2 G2MQB`- bûM�i2m` G2b _ûTm#HB+�BMb /2 HǶP`M2- bû�M+2 /m RN b2Ti2K#`2 kyRj- +QKTi2 `2M/m BM@
iû;`�H /2b /û#�ib- ?iiTb,ffrrrXb2M�iX7`fb2�M+2bfbkyRjyNfbkyRjyNRNfbkyRjyNRNnKQMQX?iKH- HB2M +QMbmHiû
H2 d DmBM kykkX

kX �#öHĐb- CQm`b i`�M[mBHH2b 2M 3N- TX kdRX
jX �M/`û h�`/B2m- G� _ûpQHmiBQM ¨ `27�B`2- S�`Bb- 1X 6H�KK�`BQM- RNjd- TX RjX

jR
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*2 +?�TBi`2 TQ`i2 /QM+ bm` H2b 7Q`K2b 2i H2 `�TTQ`i /m +mKmH i`�Mbp2`b�H /2b K�M/�ib ¨ H�
MQ`K2 /2 KmHiBTQbBiBQMM�HBiû TQHBiB[m2- TmBb bm` H� bi`m+im`�iBQM bQ+B�H2 /2 H� T`�iB[m2X

kXR G� MQ`K2 /2 H� KmHiBTQbBiBQMM�HBiû TQHBiB[m2 +?2x H2b
bûM�i2m`b

G2 +mKmH /2b K�M/�ib +QMbiBim2 mM2 MQ`K2 /�Mb H2 +?�KT TQHBiB[m2 7`�MÏ�Bb- ¨ H� 7QBb 2M
i�Mi [mǶûi�i ?�#Bim2H 2i K�DQ`Bi�B`2 /2b bûM�i2m`b- 2i +QKK2 T`BM+BT2 Qm `ĕ;H2 /2 +QM/mBi2
T`û2tBbi�Mi2 [mB bǶBKTQb2 ¨ 2mtX PM `2pB2Mi /Ƕ�#Q`/ bm` H� T`�iB[m2 2i b2b KQ/�HBiûb- �p�Mi
/Ƕ�M�Hvb2`- ¨ T�`iB` /ǶmM2 �M�Hvb2 /2b /û#�ib T�`H2K2Mi�B`2b �miQm` /2 H� `2bi`B+iBQM /m +mKmH
/2b K�M/�ib- bQM �`iB+mH�iBQM ¨ H� MQ`K2 /2 HǶ�M+`�;2 HQ+�HX

kXRXR lM2 T`�iB[m2 K�DQ`Bi�B`2 �mt KQ/�HBiûb KmHiBTH2b
Ŀ _ĕ;H2 T`�;K�iB[m2 /m +?�KT TQHBiB[m2 9 ŀ- H2 +mKmH i`�Mbp2`b�H /2b K�M/�ib +QMbiBim2

mM2 T`�iB[m2 +Qm`�Mi2 2i K�DQ`Bi�B`2 +?2x H2b bûM�i2m`bX G2b /QMMû2b +QM}`K2Mi [m2 H2 Ŀ +mKmH
2bi H� `ĕ;H2 2i H2 MQM@+mKmH- HǶ2t+2TiBQM 8 ŀ- TmBb[m2 3kXR W /2b bûM�i2m`b bQMi T�`�HHĕH2K2Mi
ûHmb HQ+�mt Uh�#H2�m kXRVX *2 `ûbmHi�i 2bi +Q?û`2Mi �p2+ mM +2`i�BM MQK#`2 /2 i`�p�mt- #B2M [m2
+2ii2 T`QTQ`iBQM M2 bQBi T�b /B`2+i2K2Mi +QKT�`�#H2 �p2+ H2b +?Bz`2b �p�M+ûb T�` +2b /2`MB2`bX
1M 2z2i- H2 +mKmH /2b K�M/�ib 2bi B+B +�H+mHû b2HQM mM Tû`BKĕi`2 �/ ?Q+- TmBb[m2 H� T`QTQ`iBQM
/2 +mKmH�Mib 2bi �`iB}+B2HH2K2Mi �++`m2 /m 7�Bi /2 HǶ2t+HmbBQM /2b bûM�i2m`b `2T`ûb2Mi�Mi H2b
6`�MÏ�Bb /2 HǶûi`�M;2` UpQB` +?�TBi`2 RV , HQ`b[mǶBHb bQMi BM+Hmb /�Mb H2 +?�KT- H2 +mKmH /2b
K�M/�ib +QM+2`M2 dNXe W /2b bûM�i2m`b �v�Mi bBû;û 2Mi`2 kyR9 2i kykyX 1MbmBi2- H2 +mKmH
/2b K�M/�ib 2bi /ûi2`KBMû T�` /ûi2+iBQM /2 KQiB7b bm` /2b /QMMû2b bû[m2MiB2HH2b- +Ƕ2bi@¨@/B`2
T`ûb2Mi�Mi TQm` +?�[m2 �MMû2 H2b K�M/�ib /ûi2Mmb T�` mM2 KāK2 T2`bQMM2 eX G� +QKT�`�#BHBiû
�p2+ /Ƕ�mi`2b i`�p�mt 2bi /QM+ b�+`B}û2 �}M /2 +QMbi`mB`2 mM2 +QMp2MiBQM /Ƕû[mBp�H2M+2 `Q#mbi2-
[mB T2`K2i /2b +QKT�`�BbQMb i2KTQ`2HH2b T`û+Bb2b- THmb BKTQ`i�Mi2b [m2 H� T`QTQ`iBQM 2t�+i2
/2 +mKmH�MibX

G2 +�`�+iĕ`2 MQ`K�H- �m b2Mb bi�iBbiB[m2 /m i2`K2- /2 H� T`�iB[m2 /m +mKmH /2b K�M/�ib
bǶ�`iB+mH2 ¨ mM2 THm`�HBiû /2 KQ/�HBiûb /2 +mKmHX *2HH2b@+B bQMi Q#b2`pû2b bm` H� b2mH2 Tû`BQ/2
kyR9@kyRd Uh�#H2�m kXkV- �}M /2 M2 T�b i2MB` +QKTi2- /�Mb mM T`2KB2` i2KTb- /2 H� `2bi`B+iBQM
/2 +2`i�BM2b /2 b2b 7Q`K2b- 2Mi`û2 2M pB;m2m` 2M kyRdX 1Mi`2 kyR9 2i kyRd- 8dX8 W /2b bûM�i2m`b

9X .mHQM;- G� +QMbi`m+iBQM /m +?�KT TQHBiB[m2- TX RjkX
8X úHB�M2 �bb�bbB- bûM�i`B+2 +QKKmMBbi2 /2 H� a2BM2@a�BMi@.2MBb- bû�M+2 /m R3 b2Ti2K#`2 kyRj- +QKTi2

`2M/m BMiû;`�H /2b /û#�ib- ?iiTb,ffrrrXb2M�iX7`fb2�M+2bfbkyR9yRfbkyR9yRR8fbkyR9yRR8nKQMQX?iKH- HB2M
+QMbmHiû H2 k3 K�B kykkX

eX G2 +mKmH i`�Mbp2`b�H 2Mi`2 kyR9 2i kyky 2bi /ûi2+iû bm` H2b �MMû2b kyR8- kyRe- kyR3 2i kyRN- �}M /2 M2 T�b
i2MB` +QKTi2 /2b �Dmbi2K2Mib [mB QMi HB2m HQ`b /2b bûM�iQ`B�H2b /2 kyR9- kyRd 2i kyky- �BMbB [m2 /2 i2MB` +QKTi2
/2b +?�M;2K2Mib BM/mBib T�` H2b �mi`2b ûH2+iBQMb- MQi�KK2Mi H2b /ûT�`i2K2Mi�H2b 2i `û;BQM�H2b /2 kyR8X �m HB2m
/2 +?QBbB` mM2 /�i2 T`û+Bb2 TQm` /û}MB` H2b +mKmH�Mib 2i MQM@+mKmH�Mib- mM bûM�i2m`@+QMb2BHH2` /ûT�`i2K2Mi�H 2M
kyR8 K�Bb [mB M2 HǶ2bi THmb 2M kyRe- 2bi +QMbB/û`û +QKK2 +mKmH�Mi TQm` H� Tû`BQ/2 kyR9@kyRdX *2 +?QBt T2`K2i
/2 b�BbB` H2b 2t+2TiBQMb [m2 bQMi H2b MQM@+mKmH�MibX
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S`QTQ`iBQM UWV 1z2+iB7b
aûM�i2m`@ûHm HQ+�H 3kXR 9R9
aûM�i2m`@MQM ûHm HQ+�H RdXN Ny
hQi�H RyyXy 8y9

h�#H2�m kXR , aûM�i2m`b ûi�Mi T�`�HHĕH2K2Mi ûHmb HQ+�mtX
aQm`+2 , #�b2 bûM�i2m`bR9kyX
*?�KT , bûM�i2m`b U?Q`b `2T`ûb2Mi�Mib /2b 6`�MÏ�Bb /2 HǶûi`�M;2`V �v�Mi bBû;û 2Mi`2 kyR9 2i kykyX
G2+im`2 , 3kXR W /2b bûM�i2m`b bQMi �mbbB- ¨ �m KQBMb mM KQK2Mi 2Mi`2 kyR9 2i kyky- ûHm HQ+�HX

QMi mM2 7QM+iBQM 2tû+miBp2 HQ+�H2- +Ƕ2bi@¨@/B`2 [mǶBHb Q++mT2Mi H� T`ûbB/2M+2 Qm pB+2@T`ûbB/2M+2
/ǶmM +QMb2BH `û;BQM�H Qm /ûT�`i2K2Mi�H Qm H� 7QM+iBQM /2 K�B`2 Qm /Ƕ�/DQBMi �m K�B`2X

_ûmMBb T�` mM2 KāK2 T`�iB[m2 @ H2 +mKmH /2b K�M/�ib @- iQmi bûT�`2 � T`BQ`B H2 bûM�i2m`@
ûHm `û;BQM�H URyXk W /Ƕ2Mi`2 2mtV /m bûM�i2m`@ûHm KmMB+BT�H Qm /ûT�`i2K2Mi�H U`2bT2+iBp2K2Mi
8kXk W 2i jyXR W /Ƕ2Mi`2 2mtVX G2 K�M/�i `û;BQM�H- [mB +QM+2`M2 KQBMb /ǶmM /BtBĕK2 /2b bû@
M�i2m`b- 2bi `2H�iBp2K2Mi T2m BMp2biBX *2ii2 /Bzû`2M+2 bǶ2tTHB[m2 T�` b� TH�+2 T�`iB+mHBĕ`2 2i
`û+2Mi2 /�Mb H2 bvbiĕK2 TQHBiB[m2 7`�MÏ�Bb , 2M RNdk bm++ĕ/2Mi �mt *QKKBbbBQMb /m /ûp2HQT@
T2K2Mi û+QMQKB[m2 `û;BQM�H H2b úi�#HBbb2K2Mib Tm#HB+b `û;BQM�mt- Qɍ bBĕ;2Mi /2b ûHmb HQ+�mt
2i /2b T�`H2K2Mi�B`2bX �TT�`mb /�Mb H2m` 7Q`K2 �+im2HH2 2M RN3k@RN3j- H2b +QMb2BHH2`b `û;BQM�mt
+QMM�Bbb2Mi �mbbB /2b /vM�KB[m2b /2 MQi�#BHBb�iBQM dX hQmi27QBb- +QKK2 H2 MQi2 GX :Q/K2`- +2ii2
MQi�#BHBiû MǶ2bi T�b û[mBp�H2Mi2- TmBb[mǶ2HH2 bǶ�TTmB2 bm` mM Ŀ +�TBi�H i2``BiQ`B�H T2`bQMM�HBbû ŀ
THmb 7�B#H2 2i /2b HB2Mb HQ+�mt THmb HBKBiûb- MQi�KK2Mi /m 7�Bi /2 +B`+QMb+`BTiBQMb /ǶûH2+iBQM THmb
ûi2M/m2bX

S`QTQ`iBQM UWV 1z2+iB7b
úHm HQ+�H d3Xk kNR
LQM ûHm HQ+�H kRX3 3R
6QM+iBQM 2tû+miBp2 HQ+�H2 8dX8 kR9
úHm `û;BQM�H RyXk j3
LQM ûHm `û;BQM�H 3NX3 jj9
6QM+iBQM 2tû+miBp2 `û;BQM�H2 jX8 Rj
úHm /ûT�`i2K2Mi�H jyXR RRk
LQM ûHm /ûT�`i2K2Mi�H eNXN key
6QM+iBQM 2tû+miBp2 /ûT�`i2K2Mi�H2 ReXR ey
úHm KmMB+BT�H 8kXk RN9
LQM ûHm KmMB+BT�H 9dX3 Rd3
6QM+iBQM 2tû+miBp2 KmMB+BT�H2 9RXR R8j

h�#H2�m kXk , hvT2b /2 K�M/�ib +mKmHûb T�`�HHĕH2K2Mi ¨ +2HmB /2 bûM�i2m`X
aQm`+2 , #�b2 bûM�i2m`bR9kyX
*?�KT , bûM�i2m`b U?Q`b `2T`ûb2Mi�Mib /2b 6`�MÏ�Bb /2 HǶûi`�M;2`V �v�Mi bBû;û 2Mi`2 kyR9 2i kyRdX
G2+im`2 , d3Xk W /2b bûM�i2m`b bBû;2�Mi 2Mi`2 kyR9 2i kyRd bQMi �mbbB ûHm HQ+�H 2Mi`2 kyR9 2i kyRdX
8dX8 W /2b bûM�i2m`b bBû;2�Mi 2Mi`2 kyR9 2i kyRd QMi �mbbB mM2 7QM+iBQM 2tû+miBp2 HQ+�H2 2Mi`2
kyR9 2i kyRdX

dX G�m`2Mi :Q/K2`- Ŀ G2b ûHmb `û;BQM�mt , mM T2`bQMM2H TQHBiB[m2 2Mi`2 MQi�#BHBb�iBQM- /ûMQi�#BHBb�iBQM 2i
`2MQi�#BHBb�iBQM ŀ- >BbiQB`2!SQHBiB[m2 k8URV- kyR8- TX RjR@R99X

jj



G2b bûM�i2m`b T`ûb2Mi2Mi mM i`QTBbK2 2bb2MiB2HH2K2Mi /ûT�`i2K2Mi�H 3 2i KmMB+BT�H- b�+?�Mi
[m2 H2b /2mt T2mp2Mi b2 +QK#BM2` bB H2b +QKKmM2b +QKTi2Mi KQBMb /2 j 8yy ?�#Bi�MibX G� };m`2
/m bûM�i2m`@K�B`2@+QMb2BHH2` /ûT�`i2K2Mi�H `2~ĕi2 2M 2z2i mM2 7Q`K2 /2 +mKmH /2b MQi�#H2b-
[mB 2bi ¨ H� 7QBb +2Mi`�H2 2i �M+B2MM2 NX G2 MQi�#H2 T2mi āi`2 /û}MB +QKK2 mM BMi2`Kû/B�B`2-
2Mi`2 MBp2�mt M�iBQM�H 2i HQ+�H- /QMi H� 7Q`i2 HQM;ûpBiû TQHBiB[m2 2bi 7QM/û2 bm` mM }27 RyX aQM
+�TBi�H HQ+�H- TQHBiB[m2 2ti`�@TQHBiB[m2- 2bi /B`2+i2K2Mi HBû �m +mKmH /2b K�M/�ib- [mB T2`K2i
/Ƕ2Mi`2i2MB` mM +�TBi�H ?û`Biû Qm /Ƕ2M +QMbi`mB`2 mM- +2b /2mt TƬH2b 7Q`K�Mi mM +QMiBMmmKX .ǶmM
+Ƭiû- HǶ�TT�`i2M�M+2 ¨ mM2 HB;Mû2 TQHBiB[m2 [m2 `�TT2HH2 H2 MQK 2bi 2bb2MiB2HH2 ¨ H� +QMbi`m+iBQM
/2 HǶûHB;B#BHBiû TQHBiB[m2- K�Bb 2HH2 Mû+2bbBi2 �mbbB mM i`�p�BH /Ƕ2Mi`2iB2M RRX .2 HǶ�mi`2- H2 Ŀ T�`�@
+?miû Rk ŀ /QBi +QMbiBim2` mM �M+`�;2 HQ+�H- 2M bǶ�TTmv�Mi bm` /2b `2bbQm`+2b THm`B2HH2b- 2i T�`
2t2KTH2 bm` H2 i`�p�BH /2 H� Ŀ K�BbQMMû2 TQHBiB[m2 ŀ- +QKK2 H2 KQMi`2 *X :`Bb ¨ T�`iB` /m
+�b /2 C2�MM2 /2 "2�m`2;�`/- [mB Ŀ �++QKT�;M2 bQM 2Mi`û2 2i b� +B`+mH�iBQM 2Mi`2 H2b 2bT�+2b
TQHBiB[m2b HQ+�H 2i M�iBQM�H ŀ- 2M 2Mi`2i2M�Mi �+iBp2K2Mi H2 }27 HQ+�H RjX P` +2 i`QTBbK2 2bb2MiB2H@
H2K2Mi KmMB+BT�H 2i /ûT�`i2K2Mi�H /2b bûM�i2m`b 2bi mM2 K�MB72bi�iBQM /2 HǶBKTQ`i�M+2- +?2x
+2b ûHmb M�iBQM�mt- /2 H� KmHiBTQbBiBQMM�HBiû TQHBiB[m2- +Ƕ2bi@¨@/B`2 /2 HǶ�`iB+mH�iBQM 2Mi`2 H2m`
TQbBiBQM M�iBQM�H2 2i mM �M+`�;2 HQ+�H /2 T`QtBKBiûX

kXRXk .2 H� T`�iB[m2 ¨ H� MQ`K2
*2ii2 KmHiBTQbBiBQMM�HBiû TQHBiB[m2- [mB M2 b2 HBKBi2 T�b �m +mKmH /2b K�M/�ib- b2 +QKT`2M/

¨ HǶ�mM2 /2 H� MQ`K2 /2 HǶ�M+`�;2 HQ+�HX 1M 2z2i- H2b bûM�i2m`b /ûi2M�Mi mM K�M/�i M�iBQM�H- H2m`
�M+`�;2 HQ+�H BKTHB[m2 Mû+2bb�B`2K2Mi H� KmHiBTQbBiBQMM�HBiû TQHBiB[m2- MQ`K2 T�`iB+mHBĕ`2K2Mi
T`ûb2Mi2 /�Mb H2b /û#�ib T�`H2K2Mi�B`2b /2 kyRj@kyR9 TQ`i�Mi bm` H� `2bi`B+iBQM /m +mKmH i`�Mb@
p2`b�H /2b K�M/�ib- [mB bQMi �M�Hvbûb ¨ T�`iB` /2b +QKTi2b `2M/mb /2b bû�M+2b bûM�iQ`B�H2b R9X *2
HB2M /ǶBMi2`Kû/B�iBQM 2Mi`2 `2T`ûb2Mi�iBQM M�iBQM�H2 2i 2MD2mt HQ+�mt T`2M/ H� 7Q`K2 +QM+`ĕi2
/m `2iQm` ?2#/QK�/�B`2 /2b bûM�i2m`b- ¨ T�`iB` /m K2`+`2/B bQB`- 2M +B`+QMb+`BTiBQMX GǶûHm /2
i2``�BM 2bi p�HQ`Bbû- 2M +`2mt- T�` H� /ûMQM+B�iBQM /m Ŀ T�`�+?miû ŀ Qm /2 HǶĿ �TT�`�i+?BF ŀ-
+Ƕ2bi@¨@/B`2 HǶûHm Bbbm /ǶmM T�`iB TQHBiB[m2X G2b QTTQb�Mib ¨ H� `2bi`B+iBQM /m +mKmH /2b K�M/�ib-
¨ HǶBMbi�` /2 H� bûM�i`B+2 G2b _ûTm#HB+�BMb /2 HǶPBb2 2i K�B`2 /2 "2�mp�Bb *�`QHBM2 *�v2mt Qm /m
bûM�i2m` 2i +QMb2BHH2` ;ûMû`�H `�/B+�H /m o�` SB2``2@up2b *QHQK#�i- 7QMi- �m +Qm`b /2b /û#�ib-
mM mb�;2 `û+m``2Mi /2 +2 T`BM+BT2 /2 /BpBbBQM ,

Ŀ �p2+ pQi`2 T`QD2i /2 HQB- pQmb +QmT2`2x K�H?2m`2mb2K2Mi H2 HB2M [mB 2tBbi2
2Mi`2 H� `2T`ûb2Mi�iBQM M�iBQM�H2 2i MQb i2``BiQB`2b- HB2M 2M+Q`2 THmb 7Q`i B+B �m aûM�i

3X G2b +QMb2BHb /ûT�`i2K2Mi�mt bm++ĕ/2Mi 2M kyR8 �mt +QMb2BHb ;ûMû`�mt- bmBi2 �mt HQBb Q`;�MB[m2b 9yk 2i
9yj /m Rd K�B kyRjX

NX .Q;�M- Ŀ G2b }HBĕ`2b /2 H� +�``Bĕ`2 TQHBiB[m2 2M 6`�M+2 ŀ- TX 93y@93kX
RyX ú`B+ E2``Qm+?2- Ŀ LQi�#H2 ŀ- .B+iBQMM�B`2 /2b TQHBiB[m2b i2``BiQ`B�H2b- S�`Bb- S`2bb2b /2 a+B2M+2b SQ-

kyky- TX jN8@9y9X
RRX �#öHĐb- CQm`b i`�M[mBHH2b 2M 3N- TX kk@jRX
RkX JB+?2H >�biBM;b 2i "2`M�`/ .QH2x- û/X- G2 T�`�+?mi�;2 TQHBiB[m2- S�`Bb- 6`�M+2- kyyjX
RjX *?`Bbi2HH2 :`Bb- 62KK2b /ǶûHmb , bQ+BQHQ;B2 /ǶmM b2+QM/ `ƬH2- GQ`KQMi- 6`�M+2- H2 "Q`/ /2 HǶ2�m- kykR-

TX RNdX
R9X am` H� KBb2 2M 7Q`K2 2i 2M Q`/`2 /2b +QKTi2b `2M/mb T�`H2K2Mi�B`2b- pQB` "2MD�KBM JQ`2H- Ŀ *2 [m2

+QMi2 H2 +QKTi2 `2M/m , HǶBMbiBimiBQM /ǶmM Q`/`2 T�`H2K2Mi�B`2 B/û�HBbû ŀ- .`QBi 2i bQ+Bûiû N3URV- kyR3- TX RdN@RNNX
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TmBb[m2 +2 bQMi MQb +QHHĕ;m2b ûHmb [mB MQmb /ûbB;M2MiX oQmb +QMi`B#m2`2x ¨ K2ii`2 2M
TH�+2 /�Mb MQb �bb2K#Hû2b `2bT2+iBp2b �m KB2mt /2b i2+?MB+B2Mb Qm /2b i2+?MQ+`�i2b-
�m TBb /2b KBHBi�Mib /2b T�`iBb TQHBiB[m2bX R8 ŀ

Ŀ Pmi`2 mM2 QTû`�iBQM /2 +QKKmMB+�iBQM H�Bbb�Mi +`QB`2 [mǶQM H�p2 THmb #H�M+-
b�Mb `B2M H�p2`- +2 i2ti2 pBb2 /Ƕ�#Q`/ ¨ bm#biBim2` /2b ǳT�`�+?miBbi2bǴ �mt ǳ+mKm@
H�`/bǴ- 2M `2KTH�Ï�Mi /2b T�`H2K2Mi�B`2b ûHmb ;`�+2 ¨ H2m` �bbBb2 HQ+�H2 T2`bQMM2HH2
T�` /2b T�`H2K2Mi�B`2b 2MiBĕ`2K2Mi /ûT2M/�Mib /2b T�`iBb �mt[m2Hb BHb �TT�`iB2MM2Mi-
/ûT2M/�Mib /2 Ǵ}`K2bǴ- TQm` `2T`2M/`2 mM2 2tT`2bbBQM 2KTHQvû2 T�` +2`i�BMb- /QMi
H2 +�`�+iĕ`2 MQM /ûKQ+`�iB[m2 /m 7QM+iBQMM2K2Mi 2bi mM b2+`2i /2 TQHB+?BM2HH2X Re ŀ

GǶ�M+`�;2 HQ+�H 2bi +2HmB /ǶmM2 T`QtBKBiû �m i2``�BM- +2 [mB �TT�`�ŗi MQi�KK2Mi /�Mb H�
KBb2 2M �p�Mi /ǶmM HB2M bmTTQbû 2Mi`2 KQ/2 /2 b+`miBM 2i `�TTQ`i `�TT`Q+?û �m HB2m /ǶûH2+iBQMX
_�TT2HQMb [m2 /2mt KQ/2b /2 b+`miBM +Q2tBbi2Mi /�Mb HǶûH2+iBQM /2b bûM�i2m`b , +2`i�BMb bQMi
ûHmb ¨ H� T`QTQ`iBQMM2HH2- /Ƕ�mi`2b �m b+`miBM K�DQ`Bi�B`2 ¨ /2mt iQm`b- /�Mb H2b /ûT�`i2K2Mib
/ûbB;M�Mi mM Qm /2mt bûM�i2m`b RdX P` H� H2+im`2 /2b /û#�ib KQMi`2 [m2 H2 KQ/2 /2 b+`miBM 2bi mM
7�+i2m` /2 U/ûVHû;BiBK�iBQM �m b2BM /m aûM�i R3X GQ`b[m2 H2 KBMBbi`2 /2 HǶAMiû`B2m` JX o�HHb /2@
K�M/2 bB H2b bûM�i2m`b [mB MǶ2t2`+2Mi T�b /2 K�M/�i HQ+�H bQMi /2 K�mp�Bb bûM�i2m`b- H2 bûM�i2m`
G2b _ûTm#HB+�BMb 2i T`ûbB/2Mi /m +QMb2BH /ûT�`i2K2Mi�H /2 H� >�mi2@J�`M2 "`mMQ aB/Q `ûTHB[m2
[mǶĿ BHb bQMi ûHmb ¨ H� T`QTQ`iBQMM2HH2 5 RN ŀX .2 KāK2- HQ`b[m2 H2 bûM�i2m` 6`QMi M�iBQM�H /2 H�
JQb2HH2 C2�M@GQmBb J�bbQM 2tTHB[m2 [m2 Ŀ TQm` (b�) T�`i- (BH) M2 +mKmH2 T�b 2i (�) Mû�MKQBMb ûiû
ûHm bûM�i2m` ŀ- H2 bûM�i2m` C2�M@*H�m/2 G2MQB` `ûTQM/ Ŀ § H� T`QTQ`iBQMM2HH2 5 ky ŀX G2 b+`miBM
T`QTQ`iBQMM2H 7�pQ`Bb2`�Bi HǶûH2+iBQM- b2HQM /2b HQ;B[m2b T�`iBb�M2b- /2 T2`bQMM2b `2H�iBp2K2Mi
ûHQB;Mû2b /m i2``�BMX �m +QMi`�B`2- �m b+`miBM K�DQ`Bi�B`2- 7Q`i2K2Mi T2`bQMM�HBbû- bQMi �bbQ+Bûb
mM �M+`�;2 HQ+�H 2i mM HB2M 7Q`i �mt ûHmb HQ+�mtX

.2 KāK2 [m2 H2 KQ/2 /2 b+`miBM K�DQ`Bi�B`2- H2 +mKmH /2b K�M/�ib �TT�`�ŗi +QKK2 mM
bB;M2 2i +QKK2 7�+i2m` /2 KmHiBTQbBiBQMM�HBiû TQHBiB[m2- TmBb[mǶBH �bbm`2`�Bi mM HB2M ûi`QBi �mt
ûHmb HQ+�mt 2i /QM+ �mt ûH2+i2m`bX G� KmHiBTQbBiBQMM�HBiû TQHBiB[m2 DmbiB}2 /QM+ HǶQ`;�MBb�iBQM /2
HǶ�+iBpBiû TQHBiB[m2- 7QM/û2 bm` H� KmHiBTQbBiBQMM�HBiû ûH2+iBp2 [mǶ2bi H2 +mKmH /2b K�M/�ibX 1HH2
T2`K2i /ĕb HQ`b H� +QMbi`m+iBQM /ǶmM2 bQ+BQ/B+û2 +QHH2+iBp2- +Ƕ2bi@¨@/B`2 mM `û+Bi +QMbi`mBb�Mi
H� Mû+2bbBiû 2i HǶBKK�M2M+2 /m +mKmH /2b K�M/�ibX SQm` H2 bûM�i2m` G2b _ûTm#HB+�BMb /2 H�
a2BM2@2i@J�`M2 C2�M@C�+[m2b >v2bi- �HQ`b �mbbB K�B`2- T`ûbB/2Mi /2 +QKKmM�miû /2 +QKKmM2b
2i +QMb2BHH2` ;ûMû`�H- Ŀ H2 +mKmH bǶ2tTHB[m2 (�BMbB) T�` H2 #2bQBM /ǶmM2 BKTH�Mi�iBQMX (XXX) PM 7�Bi
+QM}�M+2 �mt T2`bQMM2b `2+QMMm2b HQ+�H2K2Mi TQm` �++û/2` �m K�M/�i /2 T�`H2K2Mi�B`2 kR ŀX

R8X *�`QHBM2 *�v2mt- bûM�i`B+2 G2b _ûTm#HB+�BMb /2 HǶPBb2- bû�M+2 /m R3 b2Ti2K#`2 kyRjX
ReX SB2``2@up2b *QHHQK#�i- bûM�i2m` `�/B+�H /m o�`- bû�M+2 /m R8 D�MpB2` kyR9- +QKTi2 `2M/m BMiû;`�H /2b

/û#�ib- ?iiTb,ffrrrXb2M�iX7`fb2�M+2bfbkyR9yRfbkyR9yRR8fbkyR9yRR8nKQMQX?iKH- HB2M +QMbmHiû H2 d DmBM
kykkX

RdX E2``Qm+?2- "`Qm�`/- .2Bbb@>2H#B; 2i a+?M�ii2`2`- Ŀ G2b /2mt aûM�ib , KQ/2 /2 b+`miBM 2i T`Q}H
/2b bûM�i2m`b 7`�MÏ�Bb ŀX

R3X am` H2 KQ/2 /2 b+`miBM 2i H2b bivH2b /2 `2T`ûb2Mi�iBQM- pQB` a+?M�ii2`2`- Ŀ G2b bivH2b /2 `2T`ûb2Mi�iBQM-
H2m`b /ûi2`KBM�Mib 2i 2z2ib +QKTQ`i2K2M�mt ŀX

RNX bû�M+2 /m R3 b2Ti2K#`2 kyRjX
kyX bû�M+2 /m R3 b2Ti2K#`2 kyRjX
kRX bû�M+2 /m R3 b2Ti2K#`2 kyRjX
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J�Bb H� KmHiBTQbBiBQMM�HBiû TQHBiB[m2 �TT�`�ŗi �mbbB- #B2M [m2 bQmb /2b 7Q`K2b /Bzû`2Mi2b-
+QKK2 mM T`BM+BT2 bi`m+im`�Mi +?2x H2b T�`iBb�Mb /2 H� `2bi`B+iBQM /m +mKmH /2b K�M/�ibX SQm`
H� bûM�i`B+2 û+QHQ;Bbi2 /2 H� a2BM2@2i@J�`M2 >ûHĕM2 GBTB2ix- bǶBH M2 7�mi T�b Ŀ Mû+2bb�B`2K2Mi mM
�M+`�;2 ûH2+iB7 ŀ- BH Ŀ 7�mi mM �M+`�;2 i2``BiQ`B�H kk ŀX G� bûM�i`B+2 úHB�M2 �bb�bbB- QTTQbû2 �m
+mKmH /2b K�M/�ib- `2+QMM�ŗi [m�Mi ¨ 2HH2 H2 `Bb[m2 /2 7�B`2 /2b bûM�i2m`b /2b Ŀ T`Q72bbBQMM2Hb
/m S�`H2K2Mi ŀ ,

Ŀ .2b ûHmb [mB MǶ�TT`Qmp2Mi T�b +2 i2ti2 �p�M+2Mi HǶ�`;mK2Mi /ǶmM Mû+2bb�B`2
�M+`�;2 HQ+�H /2b ûHmb M�iBQM�mtX AHb +`�B;M2Mi [m2 H� T`Q?B#BiBQM /m +mKmH M2 i`�Mb@
7Q`K2 H2b /ûTmiûb 2i H2b bûM�i2m`b 2M ǳT`Q72bbBQMM2Hb /m S�`H2K2MiǴ- KQBMb +�T�#H2b-
2M [m2H[m2 bQ`i2- /2 `2T`ûb2Mi2` H2m`b ûH2+i2m`bX AHb +`�B;M2Mi- 2M `ûbmKû- [m2 H2b
T�`H2K2Mi�B`2b M2 bQB2Mi +QmTûb /2b `û�HBiûb /2 H� pB2 HQ+�H2X *2 b2`�Bi 2z2+iBp2K2Mi
/QKK�;2�#H2- BH 7�mi #B2M H2 `2+QMM�ŗi`2X hQmi27QBb- bǶBHb QMi `�BbQM /2 b2 bQm+B2`
/m K�BMiB2M /ǶmM `�TTQ`i `û;mHB2` 2Mi`2 H2b T�`H2K2Mi�B`2b 2i H2b ûH2+i2m`b- D2 T2Mb2
[mǶBH 7�mi �HH2` THmb HQBM- 2M BMp2Mi�Mi /2b 7Q`K2b MQmp2HH2b /ǶBKK2`bBQM /�Mb H� pB2
HQ+�H2X kj ŀ

S�`@/2H¨ H2m` /Bp2`;2M+2 bm` H2 +mKmH /2b K�M/�ib- +2b T`QTQb `2Hĕp2Mi /2 H� `?ûiQ`B[m2 /2
H� T`QtBKBiû 2Mi`2 HǶûHm 2i H2 +BiQv2M- /QMi _X G272#p`2 � KQMi`û HǶBKTQ`i�M+2 2i H� K�HHû�#B@
HBiû HQ`b /2b /û#�ib /2 RNN3 ¨ kyyk bm` H2 KāK2 bmD2i , Ŀ �m@/2H¨ /2b /ûb�++Q`/b �{+?ûb 2i
/`�K�iBbûb- +Ƕ2bi mM �++Q`/ i�+Bi2 2i +QHHmbB7 bm` mM2 K�MBĕ`2 /2 7�B`2 /2 H� TQHBiB[m2 2i /Ƕ2M
`2bi�m`2` H� Hû;BiBKBiû [mB b2K#H2 b2 K�MB72bi2` k9 ŀX G2 S�`H2K2Mi �TT�`�ŗi +QKK2 H2 Ŀ HB2m /ǶmM
+QMb2Mbmb Q`;�MBbû k8 ŀ- 2i H� KmHiBTQbBiBQMM�HBiû TQHBiB[m2 +Q``2bTQM/ ¨ H� i`�/m+iBQM- T�`KB H2b
T�`H2K2Mi�B`2b- ûHmb M�iBQM�mt- /m MQKQb /2 HǶ�M+`�;2 HQ+�H- +Ƕ2bi@¨@/B`2 /2 H� T`QtBKBiûX *2
MQKQb /2 HǶ2M`�+BM2K2Mi- TQm` `2T`2M/`2 H2b i2`K2b /2 JX �#ûHĕb- +QMbiBim2 mM2 `ĕ;H2 /2 7QM+@
iBQMM2K2Mi bTû+B}[m2 �m +?�KT TQHBiB[m2X Ŀ S`BM+BT2 /2 pBbBQM 2i /2 /BpBbBQM 7QM/�K2Mi�H ke ŀ-
BH mMBi H2b �;2Mib /m +?�KT TQHBiB[m2- iQmi 2M Hû;BiBK�Mi H� /BpBbBQM 2Mi`2 H2b KmHiBTQbBiBQMMûb 2i
H2b T�`�+?miûb 2i �mi`2b �TT�`�i+?BFbX �m aûM�i- BH 2bi mM 7�+i2m` /2 Hû;BiBKBiû BMi2`M2X Ŀ JQ/2
/2 +QMbi`m+iBQM /2 H� `û�HBiû [mB bǶBKTQb2 ¨ iQmb +2mt [mB 2Mi`2Mi /�Mb mM +?�KT UǳZm2 MmH
MǶ2Mi`2 B+B bǶBH MǶ2bi ;ûQKĕi`2ǴV ŀ- Ŀ TQBMi /2 pm2 bQ+B�H2K2Mi +QMbiBimû 2i BMbiBimû- bQmb H� 7Q`K2
/ǶmM2 /BbTQbBiBQM +QMbiBim�Mi2- mM2 /Qt� /`QBi2- +Q``2+i2- �miQ`Bbû2- Hû;BiBK2 kd ŀ- BH 2bi �mbbB
7�+i2m` /2 Hû;BiBKBiû 2ti2`M2- DmbiB}�Mi H� /BpBbBQM /m i`�p�BH TQHBiB[m2 2i- T�`i�Mi- H� +HƬim`2
/m +?�KT TQHBiB[m2 k3X G� `2p2M/B+�iBQM- +?2x H2b ûHmb M�iBQM�mt [m2 bQMi H2b bûM�i2m`b- /ǶmM2
KmHiBTQbBiBQMM�HBiû TQHBiB[m2 ûp2Mim2HH2K2Mi Q#D2+iBpû2 T�` H� T`�iB[m2 /m +mKmH /2b K�M/�ib-

kkX bû�M+2 /m R8 D�MpB2` kyR9X
kjX LQmb bQmHB;MQMbX aû�M+2 /m R3 b2Ti2K#`2 kyRjX
k9X G272#p`2- Ŀ _�TT`Q+?2` HǶûHm 2i H2 +BiQv2M ŀX
k8X SB2``2 "Qm`/B2m- am` HǶúi�i , +Qm`b �m *QHHĕ;2 /2 6`�M+2- RN3N@RNNk- bQmb H� /B`X /2 S�i`B+F *?�KT�;M2-

_2KB G2MQB`- 6`�M+F SQmT2�m 2i J�`B2@*?`BbiBM2 _BpBĐ`2- S�`Bb- 6`�M+2- ú/BiBQMb SQBMib- kyR8- TX 8NyX
keX SB2``2 "Qm`/B2m- S`QTQb bm` H2 +?�KT TQHBiB[m2- GvQM- 6`�M+2- S`2bb2b mMBp2`bBi�B`2b /2 GvQM- kyyy- TX 8k

2i b[X
kdX SB2``2 "Qm`/B2m- JB+`Q+QbK2b , i?ûQ`B2 /2b +?�KTb- bQmb H� /B`X /2 Cû`ƬK2 "Qm`/B2m 2i 6`�M+F SQm@

T2�m- S�`Bb- 6`�M+2- _�BbQMb /Ƕ�;B`- kykk- TX 8e3X
k3X G272#p`2- Ŀ _�TT`Q+?2` HǶûHm 2i H2 +BiQv2M ŀ- TX 8dX

je



�TT�`�ŗi /QM+ +QKK2 mM /Bb+Qm`b /Ƕ�miQHû;BiBK�iBQM kN 2i mM û+`�M- 2mT?ûKBb�Mi K�Bb `û�{`@
K�Mi �mbbB HǶ�miQMQKB2 /m +?�KT TQHBiB[m2X 6Q`K2 /2 Ŀ ǳb�pQB`Ǵ [mB /BbbBKmH2 HǶ2bb2M+2 KāK2
/2 H� `2H�iBQM /2 TQmpQB` jy ŀ [m2 `û�{`K2Mi H2b /Bb+Qm`b /2b T2`bQMM2b �miQ`Bbû2b- +2 T`BM+BT2
/2 Hû;BiBK�iBQM +QMbiBim2 mM 7QM/2K2Mi /m bvbiĕK2 TQHBiB[m2X J�Mm2H o�HHb- �HQ`b KBMBbi`2 /2
HǶAMiû`B2m`- M2 /Bi T�b �mi`2K2Mi HQ`b[mǶBH ûMQM+2 [m2 Ŀ H� T`QtBKBiû 2bi BKTQ`i�Mi2 TQm` H�
pBi�HBiû /ûKQ+`�iB[m2 jR ŀX *2ii2 +QMbi`m+iBQM bvK#QHB[m2- pû`Bi�#H2 Ŀ ǳKûi�@T?vbB[m2Ǵ /m TQ@
HBiB[m2 jk ŀ bǶBM+�`M2 /QM+ /�Mb H� `û7û`2M+2 BM+�Mi�iQB`2 �m i2``�BM- 2i +?2x H2b ûHmb M�iBQM�mt-
/�Mb H� KmHiBTQbBiBQMM�HBiû TQHBiB[m2- [mB �;Bbb2Mi +QKK2 mM 7QM/2K2Mi /2 H� `2T`ûb2Mi�iBQM Qm
THmb T`û+BbûK2Mi /ǶmM2 T`ûi2MiBQM ¨ H� `2T`ûb2Mi�iBQM jjX *2ii2 /2`MBĕ`2 Ŀ `2TQb2 bm` H� +QM7mbBQM
2Mi`2 T`QtBKBiû i2``BiQ`B�H2 2i T`QtBKBiû bQ+BQ@TQHBiB[m2 j9 ŀX

1M i�Mi [m2 7Q`K2 /ǶQ#D2+iBp�iBQM /2 H� KmHiBTQbBiBQMM�HBiû TQHBiB[m2- H2 +mKmH /2b K�M/�ib
2bi /QM+ `�iBQM�HBbû 2i Hû;BiBKû T�` b2b T�`iBb�Mb +QKK2 MQ`K2 /2 H� `2H�iBQM TQHBiB[m2X 1M
KāK2 i2KTb- T�`+2 [mǶBH M2 b2 `û/mBi T�b �m +mKmH /2b K�M/�ib- H2 T`BM+BT2 +QKKmM /2 KmH@
iBTQbBiBQMM�HBiû TQHBiB[m2 T2`K2i �mbbB /2b T`Bb2b /2 TQbBiBQM QTTQbû2b �m +mKmH /2b K�M/�ibX
1i /2 KāK2 [m2 H2b T`Bb2b /2 TQbBiBQM bQMi /Bzû`2M+Bû2b- iQmb H2b bûM�i2m`b M2 +mKmH2Mi T�bX

kXk G2 +mKmH i`�Mbp2`b�H /2b K�M/�ib- mM2 T`�iB[m2
bi`m+im`û2

aB H� T`�iB[m2 2bi K�DQ`Bi�B`2- RdXN W /2b bûM�i2m`b �v�Mi bBû;û 2Mi`2 kyR9 2i kyky- ?Q`b
`2T`ûb2Mi�Mib /2b 6`�MÏ�Bb /2 HǶûi`�M;2`- M2 bQMi T�b T�`�HHĕH2K2Mi ûHm HQ+�HX GQBM /ǶBMp�HB/2`
H2 7�Bi [m2 H2 +mKmH /2b K�M/�ib +QMbiBim2 mM2 MQ`K2- TmBb[m2 H� MQ`K2 bQ+B�H2 2bi KQBMb
/û}MB2 T�` bQM +�`�+iĕ`2 Q#HB;�iQB`2 [m2 T�` bQM +�`�+iĕ`2 T`û2tBbi�Mi j8- HǶûim/2 +QMDQBMi2 /2b
+mKmH�Mib 2i MQM@+mKmH�Mib T2`K2i /2 b�BbB` H2b Ŀ `�TTQ`ib 2Mi`2 MQ`K2b 2i T`�iB[m2b je ŀX
§ T�`iB` /2 bi�iBbiB[m2b /2b+`BTiBp2b 2i /ǶmM KQ/ĕH2 /2 `û;`2bbBQM HQ;BbiB[m2 /B+?QiQKB[m2 bm`
H� T`Q#�#BHBiû /2 +mKmH2` mM K�M/�i T�`�HHĕH2K2Mi ¨ +2HmB /2 bûM�i2m` THmiƬi [m2 /2 M2 T�b
+mKmH2`- bQMi KBb 2M ûpB/2M+2 H2b 7�+i2m`b T`QTB+2b ¨ H� T`�iB[m2- �}M /Ƕ2tTHB[m2` +QMDQBMi2K2Mi
H� MQ`K2 /m +mKmH /2b K�M/�ib 2i HǶû+�`i ¨ +2ii2 MQ`K2X

kNX G272#p`2- Ŀ _�TT`Q+?2` HǶûHm 2i H2 +BiQv2M ŀ- TX 8dX
jyX C�+[m2b G�;`Qv2- Ŀ G� Hû;BiBK�iBQM ŀ- h`�Biû /2 b+B2M+2 TQHBiB[m2- bQmb H� /B`X /2 J�/2H2BM2 :`�rBix 2i

C2�M G2+�- iX R- Sl6- RN38- TX jN8@9e3- TX 9y3@9RyX
jRX bû�M+2 /m R8 D�MpB2` kyR9X
jkX G�;`Qv2- Ŀ G� Hû;BiBK�iBQM ŀ- TX 9RNX
jjX am` +2b ivT2b /Ƕ�TT`Q+?2b /2 H� `2T`ûb2Mi�iBQM TQHBiB[m2 2i HǶ�TTQ`i /2 H� MQiBQM /2 T`ûi2MiBQM ¨ H� `2T`ûb2M@

i�iBQM U`2T`2b2Mi�iBQM +H�BKV- pQB` oB`;BMB2 .miQv� 2i a�Km2H >�v�i- Ŀ S`ûi2M/`2 `2T`ûb2Mi2`X G� +QMbi`m+iBQM
bQ+B�H2 /2 H� `2T`ûb2Mi�iBQM TQHBiB[m2 ŀ- _2pm2 7`�MÏ�Bb2 /2 b+B2M+2 TQHBiB[m2 eeURV- kyRe- TX d@k8X

j9X G2 "�`i- Ŀ _?ûiQ`B[m2b /2 T�`�+?miûb ŀX
j8X am` HǶûpQHmiBQM /2 H� /û}MBiBQM /m`F?2BKB2MM2 /2b MQ`K2b bQ+B�H2b- pQB` LB+QH�b J�`BQi- "�BMb /2 7QmH2 ,

H2b pQv�;2b T`ûbB/2MiB2Hb 2M T`QpBM+2- R333@kyyk- S�`Bb- 6`�M+2- "2HBM- kyye- TX RNX
jeX J�``2H- Ŀ aQ+BQHQ;B2 ?BbiQ`B[m2 /2b +�``Bĕ`2b /2 +mKmH ŀ- TX kRjX

jd



kXkXR lM2 T`�iB[m2 [mB +QMM�ŗi /2b p�`B�iBQMb T�`iBb�M2b 2i /2 b2t2
G� H2+im`2 /2b /û#�ib T�`H2K2Mi�B`2b 2M /QMM2 mM �T2`Ïm , H2 `�TTQ`i �mt `2bi`B+iBQMb /m

+mKmH /2b K�M/�ib 2bi bi`m+im`û T�` HǶ�TT�`i2M�M+2 T�`iBb�M2 jdX P` H2b T`Bb2b /2 TQbBiBQM bQMi
H�`;2K2Mi HBû2b �mt TQbBiBQMb- 2i H� T`�iB[m2 /m +mKmH /2b K�M/�ib p�`B2 2HH2 �mbbB b2HQM HǶ�TT�`@
i2M�M+2 T�`iBb�M2 j3X �HQ`b [m2 3eXe W /2b ûHmb G2b _ûTm#HB+�BMb@*2Mi`2@AM/ûT2M/�Mib +mKmH2Mi
mM K�M/�i HQ+�H- H� T`�iB[m2 +QM+2`M2 b2mH2K2Mi ekX8 W /2b ûHmb +QKKmMBbi2b@û+QHQ;Bbi2b Uh�@
#H2�m kXjVX *2ii2 T�`iB+mH�`Biû bǶ2tTHB[m2 T�` H2 7�Bi- Q#b2`pû �m +Qm`b /2 H� b�BbB2 /2b /QMMû2b-
[m2 +2b /2`MB2`b bQMi THmb 7`û[m2KK2Mi Bbbmb /ǶmM2 }HBĕ`2 T�`iBb�M2 Qm KBHBi�Mi2- THmiƬi [m2
/2 H� }HBĕ`2 MQi�#BHB�B`2- i`�D2+iQB`2 bǶ�TTmv�Mi bm` /2b `2bbQm`+2b HQ+�H2b 2i MQi�KK2Mi /2b
K�M/�ib HQ+�mt jNX G2b ûHmb /2 H� _ûTm#HB[m2 2M K�`+?2 UG_1JV +mKmH2Mi �mbbB KQBMb [m2 H�
KQv2MM2 , bB H2 KQmp2K2Mi +QKTi2 �m aûM�i 2bb2MiB2HH2K2Mi /2b bûM�i2m`b ûHmb �p�Mi H� +`û�iBQM
/m KQmp2K2Mi- +2mt@+B b2 `�TT`Q+?2Mi- T�` H2m` KQBM/`2 +mKmH /2b K�M/�ib- /2b Ŀ MQpB+2b ŀ
ûHmb 2M kyRd ¨ HǶ�bb2K#Hû2 M�iBQM�H2- T�` /û}MBiBQM MQM +mKmH�Mib 9yX

*mKmH�Mi LQM +mKmH�Mi hQi�H UWV 1z2+iB7b
*QKKmMBbi2b@ú+QHQ;Bbi2b ekX8 jdX8 RyyXy 9y
aQ+B�HBbi2b@_�/B+�mt 3RXj R3Xd RyyXy RjN
G_1J djX3 keXk RyyXy 9k
G_@*2Mi`2@AM/ûT2M/�Mib 3eXe RjX9 RyyXy k3j
1Mb2K#H2 3kXR RdXN RyyXy 8y9

h�#H2�m kXj , *mKmH b2HQM H� +QmH2m` T�`iBb�M2X
pX+`�K2` 4 yXR3X
aQm`+2 , #�b2 bûM�i2m`bR9kyX
*?�KT , bûM�i2m`b U?Q`b `2T`ûb2Mi�Mib /2b 6`�MÏ�Bb /2 HǶûi`�M;2`V �v�Mi bBû;û 2Mi`2 kyR9 2i kykyX
G2+im`2 , G2b +QKKmMBbi2b 2i û+QHQ;Bbi2b +QKTi2Mi ekX8 W /2 +mKmH�MibX

*2b `ûbmHi�ib /2b+`BTiB7b bQMi +QM}`Kûb /�Mb mM2 HQ;B[m2 iQmi2b +?Qb2b û;�H2b T�` �BHH2m`b-
[mB M2mi`�HBb2 H2b �mi`2b 7�+i2m`b T`ûb2Mib /�Mb H2 KQ/ĕH2 +QMbi`mBi 9RX AH BMiĕ;`2 +BM[ p�`B�#H2b
2tTHB+�iBp2b #BQ;`�T?B[m2b- �m /Qm#H2 b2Mb /2 /ûKQ;`�T?B[m2b 2i HBû2b �m T�`+Qm`b TQHBiB[m2 ,

jdX am` H2b /û#�ib `û+2Mib bm` H� HBKBi�iBQM /m +mKmH /�Mb H2 i2KTb- pQB` 6öp`�i 2i J�``2H- Ŀ GBKBi2` H2 Ŀ
+mKmH /�Mb H2 i2KTb ŀX _2iQm` bQ+BQTQHBiB[m2 bm` H� `2KBb2 2M +�mb2 /2 H� `ûûHB;B#BHBiû BM/û}MB2 2M 6`�M+2 ŀX

j3X �TT`Q+?û2 T�` H2b ;`QmT2b bûM�iQ`B�mt- /QMi +2`i�BMb bQMi `2+Q/ûb 2M pm2 /m KQ/ĕH2 /2 `û;`2bbBQM- /m 7�Bi
/2b 7�B#H2b 2z2+iB7b UpQB` H2 /ûi�BH T�` ;`QmT2b bûM�iQ`B�mt- h�#H2�m �kXR 2M �MM2t2- TX NeVX SQm` i2MB` +QKTi2 /2
H� +`û�iBQM /2 H� _ûTm#HB[m2 2M J�`+?2 UG_1JV 2M kyRd- HǶ�TT�`i2M�M+2 �mt ;`QmT2b +Q``2bTQM/ ¨ H� /2`MBĕ`2
ûi�#HB2- +Ƕ2bi@¨@/B`2 2M kyRd TQm` H2b bûM�i2m`b T`ûb2Mib Dmb[mǶ2M kyRd- 2i �T`ĕb kyRd TQm` H2b bûM�i2m`b T`ûb2Mib
�m aûM�i 2Mi`2 kyRd 2i kykyX

jNX :�tB2- G� /ûKQ+`�iB2 `2T`ûb2Mi�iBp2X
9yX "Q2H�2`i- JB+?QM 2i PHHBQM- Ŀ G2 i2KTb /2b ûHBi2bX Pmp2`im`2 TQHBiB[m2 2i 72`K2im`2 bQ+B�H2 ¨ HǶ�b@

b2K#Hû2 M�iBQM�H2 2M kyRd ŀX
9RX G2 KQ/ĕH2 2bi +QMbi`mBi /2 7�ÏQM 2K#Qŗiû2- T�` �DQmi bm++2bbB7 /2b p�`B�#H2b- +2 [mB T2`K2i /2 b�BbB` HǶ�Kû@

HBQ`�iBQM /m KQ/ĕH2- 2biBKû2 T�` mM GBF2HB?QQ/ _�iBQ h2bi bm` H� MmHHBiû /2b +Q2{+B2Mib �bbQ+Bûb �mt KQ/�HBiûb /2
H� p�`B�#H2 �DQmiû2 �m KQ/ĕH2 F TQm` +QMbi`mB`2 H2 KQ/ĕH2 FYRX G� [m�HBiû /m KQ/ĕH2 2bi 2biBKû2 T�` H2 +`Biĕ`2
/Ƕ�F�BF2 , THmb BH 2bi 7�B#H2- K2BHH2m` 2bi H2 KQ/ĕH2X GǶ�#b2M+2 /2 KmHiB+QHBMû�`Biû 2Mi`2 H2b p�`B�#H2b 2bi pû`B}û2
T�` HǶ2t�K2M /2b 7�+i2m`b /ǶBM~�iBQM /2 H� p�`B�M+2 U6AoV- iQmb BM7û`B2m`b ¨ RX8X h`�p�BHH�Mi bm` mM2 TQTmH�iBQM
2t?�mbiBp2 MQmb M2 T`ûb2MiQMb [m2 H2 +Q2{+B2Mi HQ;Bi 2i HǶ2``2m` bi�M/�`/ U2Mi`2 T�`2Mi?ĕb2bV- +2 [mB BKTQb2 /2
HB`2 HǶ2Mb2K#H2 /2b +Q2{+B2Mib- /QMi HǶ2``2m` bi�M/�`/ T2`K2i /2 Dm;2` /2 H� T`û+BbBQMX
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H2 b2t2 9k- H� +QmH2m` T�`iBb�M2- HǶ�;2- HǶ�M+B2MM2iû 2M TQHBiB[m2 9j 2i H2 7�Bi /Ƕ�pQB` ûiû �mtBHB�B`2
TQHBiB[m2 �m +Qm`b /2 b� i`�D2+iQB`2X G� T`Q72bbBQM bB;MB}+�iBp2- /û}MB2 +QKK2 H� T`Q72bbBQM
Ŀ /�Mb H�[m2HH2 (H2b bûM�i2m`b) QMi T�bbû H2 THmb /2 i2KTb �p�Mi /Ƕāi`2 ûHmb ¨ TH2BM i2KTb- Qm [mB
K�`[m2 HǶ�#QmiBbb2K2Mi /ǶmM2 i`�D2+iQB`2 99 ŀ- MǶ2bi T�b BMiû;`û2 /�Mb H� K2bm`2 Qɍ H2b 2z2+iB7b
bQMi 7�B#H2b TQm` +2`i�BM2b +�iû;Q`B2b- 2i H� T`�iB[m2 M2 p�`B2 [mǶ¨ H� K�`;2 b2HQM +2HH2b@+B-
?Q`KBb TQm` H2b T`Q72bbBQMb BMi2`Kû/B�B`2b- KQBMb +mKmH�Mi2b UpQB` h�#H2�m �kXk 2M �MM2t2-
TX NdVX lM2 �M�Hvb2 K2Mû2 ¨ T�`iB` /ǶmM2 Kûi?Q/2 /2 T�`iBiBQMM2K2Mi `û+m`bB7 98- T`ûb2Miû2
2M �MM2t2 U6B;m`2 �kX9- TX N3V- +QM}`K2 2M Qmi`2 H2b BMi2`T`ûi�iBQMb 7�Bi2b /2 H� `û;`2bbBQM
HQ;BbiB[m2X

GǶ�M�Hvb2 /2 `û;`2bbBQM +Q``Q#Q`2 H2b `ûbmHi�ib /m h�#H2�m kXj- TmBb[m2 HǶ�TT�`i2M�M+2 �mt
+QKKmMBbi2b@û+QHQ;Bbi2b /BpBb2 T�` 9 9e H� T`Q#�#BHBiû /2 +mKmH2` mM K�M/�i HQ+�H T�`�HHĕH2K2Mi
¨ +2HmB /2 bûM�i2m` THmiƬi [m2 /2 M2 T�b 2M +mKmH2` mM- `2H�iBp2K2Mi �mt bûM�i2m`b G_@*2Mi`2@
AM/ûT2M/�Mib Uh�#H2�m kX9VX GǶ2z2i /2 HǶ�TT�`i2M�M+2 T�`iBb�M2 b2 +QKT`2M/ iQmi27QBb �mbbB ¨
HǶ�mM2 /2 +2HmB /m b2t2X Zm2 H2b +QKKmMBbi2b@û+QHQ;Bbi2b +mKmH2Mi KQBMb 2bi MQi�KK2Mi HBû
�m 7�Bi [m2 +2 ;`QmT2 +QKTi2 8kX8 W /2 72KK2b- +QMi`2 b2mH2K2Mi jRXd W /2 72KK2b /�Mb
HǶ2Mb2K#H2 /2 H� TQTmH�iBQM Uh�#H2�m �kXj- TX Nd 2M �MM2t2VX P` H2b 72KK2b QMi mM2 T`Q#�#BHBiû
THmb 7�B#H2 /2 +mKmH2` , āi`2 mM2 72KK2 THmiƬi [mǶmM ?QKK2 /BpBb2 T�` RX3 H� T`Q#�#BHBiû /2
+mKmH2` THmiƬi [m2 /2 M2 T�b +mKmH2`X

*2ii2 BMi2`/ûT2M/�M+2 2bi T`Bb2 2M +QKTi2 T�` HǶBMi`Q/m+iBQM /ǶBMi2`�+iBQMb 2Mi`2 H2b p�@
`B�#H2b UKQ/ĕH2 UkV 9d- h�#H2�m kX9VX G2b 2z2ib `2bT2+iB7b /m b2t2 2i /2 HǶ�TT�`i2M�M+2 T�`iBb�M2
T2`/2Mi 2M T`û+BbBQM- K�Bb H2b 2z2ib HBûb �mt BMi2`�+iBQMb bQMi M2ib 2i BKTQ`i�MibX �HQ`b [m2
T�`KB H2b bûM�i2m`b G_@*2Mi`2@AM/ûT2M/�Mib- H2b 72KK2b +mKmH2Mi ¨ T2m T`ĕb �mi�Mi [m2 H2b
?QKK2b- H� /Bzû`2M+2 2bi i`ĕb BKTQ`i�Mi2 2Mi`2 H2b bûM�i2m`b 2i H2b bûM�i`B+2b +QKKmMBbi2b
û+QHQ;Bbi2b , H2b b2+QM/2b QMi T`ĕb /2 3 7QBb KQBMb /2 +?�M+2b /2 +mKmH2` THmiƬi [m2 /2 M2 T�b
+mKmH2` `2H�iBp2K2Mi �mt T`2KB2`bX G� /Bzû`2M+2 2bi �mbbB M2ii2 2Mi`2 H2b bûM�i2m`b 2i H2b bû@

9kX G2 i2`K2 /2 b2t2 2bi 2KTHQvû B+B 2M i�Mi [m2 Ŀ T`Q/mBi /m ;2M`2 ŀ- H2 ;2M`2 ûi�Mi /û}MB +QKK2 mM Ŀ bvbiĕK2
/2 /BpBbBQM [mB `2M7Q`+2 +QMiBMm2HH2K2Mi b� T2`iBM2M+2 2M /QMM�Mi ¨ pQB` H2b b2t2b +QKK2 (/)2b ûHûK2Mib M�im`2Hb
2i T`û@bQ+B�mt ŀ- G�m`2 "2`2MB- aû#�biB2M *?�mpBM- �H2t�M/`2 C�mM�Bi 2i �MM2 _2pBHH�`/- AMi`Q/m+iBQM
�mt ûim/2b bm` H2 ;2M`2- j2 û/BiBQM- GQmp�BM@H�@L2mp2- .2 "Q2+F bmTû`B2m`- kyky- TX 3dX

9jX GǶ�;2 2i HǶ�M+B2MM2iû 2M TQHBiB[m2 bQMi BMi`Q/mBib T�` mM2 p�`B�#H2 MmKû`B[m2- �v�Mi TQm` mMBiû HǶ�MMû2X *2b
p�`B�#H2b bQMi +2Mi`û2b , ¨ +?�[m2 Q#b2`p�iBQM 2bi bQmi`�Bi2 H� KQv2MM2 /2b Q#b2`p�iBQMbX G2b 2z2ib [m�/`�iB[m2b
QMi ûiû i2biûb- K�Bb MǶQMi T�b ûiû `2i2Mmb /�Mb H� K2bm`2 Qɍ BHb MǶ�KûHBQ`�B2Mi T�b H� [m�HBiû /m KQ/ĕH2X

99X "Q2H�2`i- JB+?QM 2i PHHBQM- JûiB2`- /ûTmiû- TX RRyX
98X *2ii2 Kûi?Q/2 +QMbBbi2 ¨ +QMbi`mB`2 mM �`#`2 /2 +H�bbB}+�iBQM 2M B/2MiB}�Mi H� p�`B�#H2 H� THmb �bbQ+Bû2

�m +mKmH /2b K�M/�ib- 2i 2M /û+QmT�Mi ¨ T�`iB` /2 +2HH2@+B HǶ2Mb2K#H2 /2b Q#b2`p�iBQMb- TmBb ¨ `2T`Q/mB`2 +2b
ûi�T2b /�Mb +?�+mM /2b /2mt bQmb@;`QmT2b B/2MiB}ûbX G� ?Bû`�`+?B2 2i H2b BMi2`�+iBQMb /2b 7�+i2m`b 2tTHB+�iB7b
bQMi �BMbB B/2MiB}û2b- 2i bQMi 2M Qmi`2 +QM}`Kû2b T�` mM �H;Q`Bi?K2 /2 7Q`āi �Hû�iQB`2- [mB +QMbi`mBi /2 KmHiBTH2b
�`#`2b /2 +H�bbB}+�iBQM- 2M 7�Bb�Mi p�`B2` H2b Q#b2`p�iBQMb 2i H2b p�`B�#H2b `2i2Mm2b TQm` +?�[m2 �`#`2X oQB` LB+QH�b
_Q#2ii2- Ŀ h`22b �M/ 7Q`2bibX _2+m`bBp2 T�`iBiBQMBM; �b �M �Hi2`M�iBp2 iQ T�`�K2i`B+ `2;`2bbBQM KQ/2Hb BM bQ+B�H
b+B2M+2b ŀ- aQ+�`sBp S�T2`b- 7ûpX kykRX

9eX *2 +?Bz`2 +Q``2bTQM/ ¨ mM Q//b@`�iBQ- Q#i2Mm T�` T�bb�;2 /m +Q2{+B2Mi HQ;Bi T`ûb2Miû /�Mb H2 h�#H2�m kX9
T�` H� 7QM+iBQM 2tTQM2MiB2HH2X 1M HǶQ++m``2M+2- 2tTU@RXjNV4yXk8- +2 [mB bB;MB}2 [m2 H2b bûM�i2m`b +QKKmMBbi2b@
û+QHQ;Bbi2b QMi yXk8 7QBb THmb /2 +?�M+2b /2 +mKmH2` mM K�M/�i THmiƬi [m2 /2 M2 T�b 2M +mKmH2`- +2 [mB `2pB2Mi
¨ /B`2 [mǶBHb QMi RfyXk849 7QBb KQBMb /2 +?�M+2b /2 +mKmH2` mM K�M/�i THmiƬi [m2 /2 M2 T�b 2M +mKmH2`X

9dX a2mH2b H2b BMi2`�+iBQMb [mB �KûHBQ`2Mi H� [m�HBiû /m KQ/ĕH2 bQMi +QMb2`pû2bX G2b 2z2ib HBûb ¨ HǶBMi2`/ûT2M@
/�M+2 /2b 7�+i2m`b- [m2 /QMM2Mi ¨ pQB` H2b BMi2`�+iBQMb- bQMi �mbbB +QM}`Kûb T�` HǶ�`#`2 /2 +H�bbB}+�iBQM +QMbi`mBi
¨ T�`iB` /ǶmM KQ/ĕH2 /2 T�`iBiBQMM2K2Mi `û+m`bB7 U6B;m`2 �kX9- TX N3VX
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*mKmH2` THmiƬi [m2 M2 T�b +mKmH2`
URV UkV

*QMbi�Mi2 2.24 2.02
(0.22) (0.23)

a2t2
>QKK2 UM4j99V _û7X _û7X
62KK2 UM4ReyV −0.58 −0.05

(0.28) (0.42)

*QmH2m` T�`iBb�M2
*QKKmMBbi2b@ú+QHQ;Bbi2b UM49yV −1.39 −0.25

(0.39) (0.68)
aQ+B�HBbi2b@_�/B+�mt UM4RjNV −0.28 −0.12

(0.29) (0.36)
G_1J UM49kV −0.79 −0.36

(0.40) (0.51)
G_@*2Mi`2@AM/ûT2M/�Mib UM4k3jV _û7X _û7X

�;2 −0.06 −0.05
(0.02) (0.02)

�M+B2MM2iû 2M TQHBiB[m2 0.01 0.01
(0.01) (0.02)

� ûiû �mtBHB�B`2 TQHBiB[m2
LQM UM49kjV _û7X _û7X
PmB UM43RV −0.80 −0.78

(0.34) (0.35)

AMi2`�+iBQMb
62KK2 t *QKKmMBbi2b@ú+QHQ;Bbi2b UM4kRV −2.06

(0.88)
62KK2 t aQ+B�HBbi2b@_�/B+�mt UM49eV −0.44

(0.61)
62KK2 t G_1J UM4RRV −1.29

(0.88)

�;2 t �mtBHB�B`2 TQHBiB[m2 −0.06
(0.04)

P#b2`p�iBQMb 8y9 8y9
�F�BF2 AM7X *`BiX 98jX39 98RX83

h�#H2�m kX9 , _û;`2bbBQM HQ;BbiB[m2 /B+?QiQKB[m2 /2 H� T`Q#�#BHBiû /2 +mKmH2` mM K�M/�i T�`�H@
HĕH2K2Mi ¨ +2HmB /2 bûM�i2m`X
LQi2 , G2 +Q2{+B2Mi �bbQ+Bû ¨ mM2 p�`B�#H2 2bi mM +Q2{+B2Mi HQ;BiX 1Mi`2 T�`2Mi?ĕb2b- HǶ2``2m`
bi�M/�`/X
G2+im`2 , .�Mb H2 KQ/ĕH2 URV- mM2 72KK2 � KQBMb /2 +?�M+2b [mǶmM ?QKK2 /2 +mKmH2` mM K�M/�i
T�`�HHĕH2K2Mi ¨ +2HmB /2 bûM�i`B+2 THmiƬi [m2 /2 M2 T�b +mKmH2` UH2 +Q2{+B2Mi HQ;Bi � mM bB;M2
Mû;�iB7V- H2 `�TTQ`i /2 +?�M+2b UQ//b@`�iBQV ûi�Mi û;�H ¨ yX8e U2tTU@yX83VVX
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M�i`B+2b G_1J 93X *2b `ûbmHi�ib +QM}`K2Mi H2 `ƬH2 bi`m+im`�Mi /m b2t2 /�Mb H2 +?�KT TQHBiB[m2
7`�MÏ�Bb 2i H2 +�`�+iĕ`2 K�b+mHBM /m KQ/ĕH2 /2 +�``Bĕ`2 TQHBiB[m2 HQM;m2 2i +mKmH�Mi2 9NX �m aû@
M�i +QKK2 �BHH2m`b- HǶ2MD2m T�`Bi�B`2 M2 b2 `û/mBi T�b ¨ HǶûH2+iBQM ¨ /2b �bb2K#Hû2b /ûHB#û`�Mi2b
Qm ¨ /Ƕ�mi`2b 7QM+iBQMb TQHBiB[m2b- K�Bb b2 DQm2 �mbbB 2M H2m` b2BM , H2 +mKmH /2 K�M/�ib HQ+�mt
2i H� KmHiBTQbBiBQMM�HBiû TQHBiB[m2 �zû`2Mi2 +QMbiBim2Mi mM2 bQm`+2 /2 Hû;BiBKBiû- mM +�TBi�H 2t@
i2`M2 2bb2MiB2H /�Mb H� /Bzû`2M+B�iBQM /2b TQbBiBQMb BMi2`M2b ¨ +2b BMbi�M+2b 8yX GǶ2z2i BKTQ`i�Mi
/m b2t2 bǶ�`iB+mH2 iQmi27QBb ¨ /2b 7�+i2m`b T�`iBb�Mb- TmBb[mǶBH M2 DQm2 [m2 /2 +2`i�BMb +Ƭiûb /2
HǶ?ûKB+v+H2- +?2x H2b bûM�i2m`b +QKKmMBbi2b- û+QHQ;Bbi2b 2i G_1JX

kXkXk G2b i2KTb /2 H� T`�iB[m2 , /2 HǶ�;2 ¨ H� i`�D2+iQB`2 TQHBiB[m2
G2 +mKmH /2b K�M/�ib 2bi 2M Qmi`2 7Q`i2K2Mi HBû ¨ HǶ�;2- +QM}`K�Mi HǶ?vTQi?ĕb2- 7Q`KmHû2

�m +Qm`b /2 H� b�BbB2 /2b /QMMû2b- /ǶmM T`Q;`2bbB7 /ûb�BbBbb2K2Mi ¨ HǶû;�`/ /2b K�M/�ib MQM
bûM�iQ`B�mt �m 7m` 2i ¨ K2bm`2 [m2 HǶ�;2 �p�M+2 , mM2 �MMû2 bmTTHûK2Mi�B`2 /Ƕ�;2 `û/mBi /2
yXy8 H2 HQ;Bi /2 H� T`Q#�#BHBiû /2 +mKmH2` THmiƬi [m2 /2 M2 T�b +mKmH2` UKQ/ĕH2 UkV- h�#H2�m kX9VX
�BMbB- āi`2 /2 /Bt �Mb THmb D2mM2 UT�` 2t2KTH2 āi`2 Mû 2M RNe8 THmiƬi [mǶ2M RN88V KmHiBTHB2 T�`
RXd H2b +?�M+2b /2 +mKmH2` THmiƬi [m2 /2 M2 T�b +mKmH2`X *2ii2 7Q`K2 /2 /ûT`Bb2 TQHBiB[m2
/Bzû`2M+Bû2 2Mi`2 K�M/�ib HQ+�mt 2i M�iBQM�mt �m 7m` 2i ¨ K2bm`2 [m2 H� T2`bQMM2 pB2BHHBi 8R-
iB2Mi ¨ H� /B{+mHiû /2 +QMDm;m2` /2b 2bT�+2b@i2KTb TQHBiB[m2b THm`B2Hb 8k 2i ¨ H� Ŀ ;`�M/2 BMi2MbBiû
i2KTQ`2HH2 ŀ [m2 +QMM�Bbb2Mi H2b ûHmb +mKmH�Mib 8jX *2b /Bzû`2Mib �bT2+ib /2 HǶ�+iBpBiû TQHBiB[m2
+QMM�Bbb2Mi /QM+ /2b `û�KûM�;2K2Mib �m +Qm`b /m T`Q+2bbmb /2 pB2BHHBbb2K2Mi- /QMi HǶmM Q#b2`pû
�m +Qm`b /2 H� b�BbB2 /2b /QMMû2b `ûbB/2 /�Mb HǶ�#�M/QM /2b K�M/�ib HQ+�mt 2i H2 `2+2Mi`�;2 bm`
H2 b2mH K�M/�i bûM�iQ`B�HX

aB QM M2 T2mi- /m 7�Bi /2 HǶBKT`û+BbBQM /m +Q2{+B2Mi@2biBK�i2m`- K2bm`2` /Ƕ2z2i M2i /2 H�
;ûMû`�iBQM /Ƕ2Mi`û2 2M TQHBiB[m2- BMi`Q/mBi2 bQmb H� 7Q`K2 /2 H� /�i2 /Ƕ2Mi`û2 2M TQHBiB[m2- H2
7�Bi /Ƕ�pQB` ûiû �mtBHB�B`2 TQHBiB[m2 89 `û/mBi /2 7�ÏQM BKTQ`i�Mi2 H� T`Q#�#BHBiû /2 +mKmH2` mM
K�M/�i HQ+�H T�`�HHĕH2K2Mi �m K�M/�i bûM�iQ`B�H , iQmi2b +?Qb2b û;�H2b T�` �BHH2m`b- �pQB` ûiû

93X �HQ`b [m2 39Xk W /2b bûM�i2m`b +QKKmMBbi2b@û+QHQ;Bbi2b +mKmH2Mi- +Ƕ2bi H2 +�b /2 b2mH2K2Mi 9kXN W /2b
bûM�i`B+2b +QKKmMBbi2b û+QHQ;Bbi2bX .m +Ƭiû /2 G� _ûTm#HB[m2 2M J�`+?2- +Ƕ2bi H2 +�b /2 3yXe W /2b bûM�i2m`b
2i /2 89X8 W /2b bûM�i`B+2bX *?2x H2b G_@*2Mi`2@AM/ûT2M/�Mib- 3eX8 W /2b bûM�i2m`b +mKmH2Mi- +QMi`2 3dX3 W
/2b bûM�i`B+2bX

9NX J�`B2ii2 aBM2�m- Ŀ *?�TBi`2 eX GǶ�;2 /2b `û7Q`K2b ŀ- 62KK2b 2i TQmpQB` bQmb H� o2 _ûTm#HB[m2- S�`Bb-
S`2bb2b /2 a+B2M+2b SQ- kyRR- TX ReR@kyy c o�H2MiBM "2?` 2i aû#�biB2M JB+?QM- Ŀ G2b 7�+i2m`b bQ+B�mt /2b
+�``Bĕ`2b TQHBiB[m2b /2b 72KK2b KBMBbi`2b ŀ- :2Mĕb2b NeUjV- kyR9- TX Rjk@R8e c J�m/ L�p�``2- .2p2MB` ûHm2 ,
;2M`2 2i +�``Bĕ`2 TQHBiB[m2- _2MM2b- 6`�M+2- S`2bb2b mMBp2`bBi�B`2b /2 _2MM2b- kyR8X

8yX .2HT?BM2 .mHQM; 2i 6`û/û`B[m2 J�iQMiB- Ŀ *QKK2Mi /2p2MB` mMU2V T`Q72bbBQMM2HUH2V /2 H� TQHBiB[m2 \
GǶ�TT`2MiBbb�;2 /2b `ƬH2b �m *QMb2BH `û;BQM�H /ǶŗH2@/2@6`�M+2 ŀ- aQ+Bûiûb � _2T`ûb2Mi�iBQMb k9UkV- kyyd- TX k8R@
kedX

8RX oBM+2Mi *�`�/2+- Ŀ GǶûT`2mp2 /m ;`�M/ �;2 ŀ- _2i`�Bi2 2i bQ+Bûiû 8kUjV- kyyd- TX RR@jdX
8kX qBHHv "2�mp�HH2i- Ŀ *?�TBi`2 8X 1Mi`2 Ŀ B+B ŀ 2i Ŀ H¨@#�b ŀX G� +QMbi`m+iBQM bQ+B�H2 /ǶmM 2bT�+2@i2KTb

TQHBiB[m2 bBM;mHB2` ŀ- h2KTQ`�HBiûUbV TQHBiB[m2UbV- GQmp�BM@H�@L2mp2- .2 "Q2+F amTû`B2m`- kyR3- TX 38@NNX
8jX _ûKB G272#p`2- Ŀ kX G2b ûHmb +QKK2 2Mi`2T`2M2m`b /2 i2KTb , G2b �;2M/�b /2b +mKmH�Mib ŀ- G2b KQM/2b

/m i`�p�BH TQHBiB[m2 , G2b ûHmb 2i H2m`b 2MiQm`�;2b- bQmb H� /B`X /2 .B/B2` .2K�xBĐ`2 2i S�i`B+F G2 GB/2+-
_2MM2b- S`2bb2b mMBp2`bBi�B`2b /2 _2MM2b- kyR9- TX 8j@dy c :mBHH�mK2 J�``2H 2i _2M�m/ S�v`2- h2KTQ`�HBiûUbV
TQHBiB[m2UbV , H2 i2KTb /�Mb HǶ�+iBQM TQHBiB[m2 +QHH2+iBp2- GQmp�BM@H�@L2mp2- .2 "Q2+F bmTû`B2m`- kyR3X

89X �pQB` ûiû �mtBHB�B`2 TQHBiB[m2 M2 +Q``2bTQM/ T�b Mû+2bb�B`2K2Mi- /�Mb H2 h�#H2�m �kXk 2M �MM2t2- TX Nd- ¨
�pQB` TQm` T`Q72bbBQM bB;MB}+�iBp2 +2HH2 /Ƕ�mtBHB�B`2 TQHBiB[m2X

9R



�mtBHB�B`2 TQHBiB[m2 THmiƬi [m2 M2 T�b HǶ�pQB` ûiû /BpBb2 T�` kXk H� T`Q#�#BHBiû /2 +mKmH2` THmiƬi
[m2 /2 M2 T�b +mKmH2`X 1M 2z2i- H2 T�bb�;2 T�` HǶ�mtBHB�`B�i TQHBiB[m2 `�ii�+?2 H2b BM/BpB/mb ¨ mM2
}HBĕ`2 T�`iBb�M2 Qm KBHBi�Mi2- �HQ`b [m2 H2 +mKmH 2bi ûi`QBi2K2Mi �bbQ+Bû ¨ H� };m`2 /m MQi�#H2- �m
T�`+Qm`b TQHBiB[m2 7QM/û bm` /2b `2bbQm`+2b HQ+�H2b- MQi�KK2Mi /2b K�M/�ib ûH2+iB7bX *2 bQMi H¨
/2mt 7Q`K2b /Ƕ2Mi`û2 2M TQHBiB[m2- 2i /2mt KQ/2b /2 +QMbi`m+iBQM /ǶmM �ii�+?2K2Mi ¨ H� TQHBiB[m2
2i- /ǶmM TQBMi /2 pm2 T`Q72bbBQMM2H- ¨ HǶ�+iBpBiû TQHBiB[m2 88X 1M}M- H2 7�Bi /Ƕ�pQB` ûiû �mtBHB�B`2
TQHBiB[m2 �++2Mim2 HǶ2z2i /Ƕ�;2- +QKK2 H2 KQMi`2 HǶBMi2`�+iBQM BMi`Q/mBi2 /�Mb H2 KQ/ĕH2X G2
T`Q+2bbmb /2 /ûT`Bb2 pBb@¨@pBb /2b K�M/�ib HQ+�mt b2K#H2 THmb `�TB/2 /�Mb H2 +�b /2b T2`bQMM2b
�v�Mi ûiû �mtBHB�B`2b TQHBiB[m2b- +2 [mB `2MpQB2 �m KQ/ĕH2 /2 +�``Bĕ`2 TQHBiB[m2 Q#b2`pû �m +Qm`b
/2 H� b�BbB2 /2b /QMMû2bX GQ`b[m2 H2b �mtBHB�B`2b TQHBiB[m2b bǶ2M;�;2Mi 2M TQHBiB[m2 ûH2+iBp2 �p2+
mM K�M/�i HQ+�H- BHb b2K#H2Mi HǶ�#�M/QMM2` `2H�iBp2K2Mi THmb `�TB/2K2Mi [m2 H2b bûM�i2m`b
[mB M2 bQMi T�b T�bbûb T�` HǶ�mtBHB�`B�i TQHBiB[m2X GǶBMi2MbBiû 2i HǶ�M+B2MM2iû /2 HǶBKTH�Mi�iBQM
ûH2+iBp2 HQ+�H2 p�`B2Mi /QM+ b2HQM H2b +�`�+iû`BbiB[m2b 2i H2b i`�D2+iQB`2b /2b bûM�i2m`bX

 
  

S`�iB[m2 K�DQ`Bi�B`2 T�`KB H2b �;2Mib T`Q72bbBQMM�HBbûb /m +?�KT TQHBiB[m2 [m2 bQMi H2b bû@
M�i2m`b- H2 +mKmH /2b K�M/�ib b2 +QKT`2M/ ¨ HǶ�mM2 /m T`BM+BT2 /2 KmHiBTQbBiBQMM�HBiû TQHBiB[m2
[mB `û;Bi H2 +?�KT TQHBiB[m2 7`�MÏ�Bb 2i [mB �TT�`�ŗi /2 7�ÏQM b�BHH�Mi2 HQ`b /2b /û#�ib pBb�Mi
¨ H2 `2bi`2BM/`2X �mt T`Bb2b /2 TQbBiBQM /Bzû`2M+Bû2b bm` H� `2bi`B+iBQM /m +mKmH /2b K�M/�ib
+Q``2bTQM/2Mi /2b TQbBiBQMb ûH2+iBp2b /Bzû`2M+Bû2b , H� T`�iB[m2 /m +mKmH /2b K�M/�ib p�`B2
b2HQM /2b 7�+i2m`b T�`iBb�Mb 2i /2 ;2M`2- K�Bb �mbbB b2HQM HǶ�;2 2i H� i`�D2+iQB`2 TQHBiB[m2X SHmb
7`û[m2Mi2 +?2x H2b ?QKK2b 2i H2b U`2H�iBp2K2MiV D2mM2b K2K#`2b /m aûM�i- 2HH2 2bi 7Q`i2K2Mi HBû2
�mt i`�D2+iQB`2b TQHBiB[m2bX .2``Bĕ`2 H� T`�iB[m2 /m +mKmH i`�Mbp2`b�H /2b K�M/�ib- +Ƕ2bi /QM+
H� [m2biBQM /2 H� i2KTQ`�HBiû /2 H� T`�iB[m2 [mB ûK2`;2X GǶûim/2 /m +mKmH i`�Mbp2`b�H BMpBi2
�HQ`b ¨ +2HH2 /m +mKmH /�Mb H2 i2KTbX

88X Gm+B2 "�`;2H- Ŀ aǶ�ii�+?2` ¨ H� TQHBiB[m2X *�``Bĕ`2b /2 D2mM2b bQ+B�HBbi2b T`Q72bbBQMM2Hb ŀ- aQ+Bûiûb +QMi2K@
TQ`�BM2b 39U9V- kyRR- TX dN@RykX
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*?�TBi`2 j

.2``Bĕ`2 H2 +mKmH /2b K�M/�ib- H�
+mKmH�iBQM

Ŀ *Ƕ2bi ¨ +2ii2 KāK2 }M [m2 MQmb HBKBi2`QMb H2 +mKmH /2b K�M/�ib /�Mb H2 i2KTb
TQm` H2b T�`H2K2Mi�B`2bX *�` BH bǶ�;Bi H¨ /2 H� +H27 /2 pQȿi2 /ǶmM `2MQmp2HH2K2Mi [mB M2
b2 T`Q/mB`� T�b bQmb H� T`2bbBQM 2i HǶ2t�bTû`�iBQM +BiQv2MM2- K�Bb /2pB2M/`� H2 `vi?K2
MQ`K�H /2 H� `2bTB`�iBQM /ûKQ+`�iB[m2X G2b T�`H2K2Mi�B`2b 2mt@KāK2b p2``QMi /�Mb
H2m` K�M/�i mM2 +?�M+2 /2 7�B`2 �p�M+2` H2 T�vb 2i MQM THmb H� +H27 /ǶmM +m`bmb ¨
pB2X R ŀ

aB H2 +mKmH /2b K�M/�ib +QMbiBim2- /�Mb b� 7Q`K2 i`�Mbp2`b�H2- mM2 MQ`K2 +?2x H2b bûM�i2m`b-
BH b2 /ûTHQB2 �mbbB /�Mb mM2 �mi`2 /BK2MbBQM i2KTQ`2HH2X G2b i`�D2+iQB`2b TQHBiB[m2b bQMi +QKTQ@
bû2b /ǶmM2 bû`B2 /2 K�M/�ib ûH2+iB7b- [mB b2 bmBp2Mi 2i [mB b2 `2+QmT2Mi T�`iB2HH2K2Mi 2M i2`K2b
/2 +�H2M/`B2` 2i /2 /m`û2X G� KmHiBTQbBiBQMM�HBiû ûH2+iBp2 M2 b2 +QKT`2M/ /QM+ T�b b2mH2K2Mi
¨ HǶ�mM2 /m T`BM+BT2 /2 KmHiBTQbBiBQMM�HBiû TQHBiB[m2 ¨ HǶƾmp`2 /�Mb H2 +?�KT TQHBiB[m2 UpQB`
+?�TBi`2 kV- K�Bb �mbbB `2H�iBp2K2Mi ¨ +2 [mǶ2HH2 T`Q/mBi- +Ƕ2bi@¨@/B`2 mM2 i`�D2+iQB`2 TQHBiB[m2X
*QKK2 H2 `2K�`[m2 H� bûM�i`B+2 bQ+B�HBbi2 /ǶAHH2@2i@oBH�BM2 oB`;BMB2 EHĕb k- +2b i`�D2+iQB`2b TQHB@
iB[m2b T2mp2Mi āi`2 T2Mbû2b +QKK2 mM2 7Q`K2 /Ƕ�++mKmH�iBQM j- TQHBiB[m2 K�Bb �mbbB KQMûi�B`2-
pB� H2 +mKmH /2b BM/2KMBiûb 9X

"2�m+QmT /2 bûM�i2m`b +QKK2M+2Mi �BMbB H2m` pB2 TQHBiB[m2 T�` /2b K�M/�ib HQ+�mt- TmBb
/2b K�M/�ib M�iBQM�mt- �p2+ /2b ûTBbQ/2b THmb Qm KQBMb HQM;b /2 +mKmH �m +Qm`b /2 H2m` i`�@
D2+iQB`2X G2b 7QM+iBQMb KBMBbiû`B2HH2b T2mp2Mi āi`2 mM2 ûi�T2 bmTTHûK2Mi�B`2X G2 bûM�i2m` G2b
_ûTm#HB+�BMb /2 HǶuQMM2 URN3e@kyRdV >2M`B /2 _�BM+Qm`i � �BMbB ûiû K�B`2 URNdd@kyyRV TmBb
+QMb2BHH2` KmMB+BT�H U/2 kyyR ¨ MQb DQm`bV /2 a�BMi@o�Hû`B2M 2i T`ûbB/2Mi /2 H� +QKKmM�miû /2

RX .û+H�`�iBQM /Ƕ1KK�Mm2H J�+`QM /2p�Mi H2 S�`H2K2Mi `ûmMB 2M *QM;`ĕb ¨ o2`b�BHH2b- j DmBHH2i kyRd-
?iiTb,ffrrrXpB2@Tm#HB[m2X7`f/Bb+Qm`bfkyjy9N@/2+H�`�iBQM@/2@K@2KK�Mm2H@K�+`QM@T`2bB/2Mi@/2@
H�@`2Tm#HB[m2@/2p�Mi@H2- HB2M +QMbmHiû H2 k8 �p`BH kykkX

kX 1HH2 T�`H2 2M bû�M+2 /m Ŀ +mKmH @ HǶǳ�++mKmH�iBQMǴ b2`�Bb@D2 i2Miû2 /2 /B`2 @ /2b K�M/�ib ŀ Ubû�M+2 /m
R3 b2Ti2K#`2 kyRj- +QKTi2 `2M/m BMiû;`�H /2b /û#�ib- ?iiTb,ffrrrXb2M�iX7`fb2�M+2bfbkyRjyNfbkyRjyNR3f
bkyRjyNR3nKQMQX?iKHX

jX "Qm`/B2m- S`QTQb bm` H2 +?�KT TQHBiB[m2- TX 9y@9RX
9X S�i`B+F G2?BM;m2 2i aû#�biB2M oB;MQM- Ŀ G2b `�TTQ`ib T`Q#HûK�iB[m2b �mt BM/2KMBiûb /2b Ŀ T2iBib ŀ

ûHmb /�Mb H2b KQM/2b `m`�mtX lM2 `û;mH�iBQM T�` H� KQ/2biB2 2i bQmb +QMi`ƬH2 HQ+�H ŀ- _2pm2 7`�MÏ�Bb2 /2 b+B2M+2
TQHBiB[m2 dRURV- kykR- TX dj@N8X
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+QKKmM2b /m :�iBM�Bb U/2 kyy3 ¨ MQb DQm`bVX J�Bb BH � �mbbB ûiû +QMb2BHH2` ;ûMû`�H ¨ T�`iB` /2
RN3y- pB+2@T`ûbB/2Mi URN3k@RNNkV TmBb T`ûbB/2Mi URNNk@kyy3V /m +QMb2BH ;ûMû`�H /2 HǶuQMM2- KB@
MBbi`2 /ûHû;mû �mt _2H�iBQMb �p2+ H2 S�`H2K2Mi TmBb ¨ H� *QQTû`�iBQM UkyyN@kyRkV 2i +QMb2BHH2`
`û;BQM�H /2 "Qm`;Q;M2 UkyRy@kyR8VX hQmi2b H2b i`�D2+iQB`2b M2 bQMi iQmi27QBb T�b �mbbB �b+2M@
/�Mi2b 2i HBMû�B`2bX G2b /Bzû`2Mi2b 7Q`K2b [m2 T`2M/ HǶQ++mT�iBQM /2 TQbBiBQMb bm++2bbBp2b 2ifQm
+QMDQBMi2b BMpBi2Mi �HQ`b ¨ T`QTQb2` H� MQiBQM /2 +mKmH�iBQM- T`Q+2bbmb /Ƕ2M+?�ŗM2K2Mi i2KTQ@
`2H /2 TQbBiBQMb KmHiBTH2b Q++mTû2b /�Mb H2 +?�KT TQHBiB[m2X *2ii2 MQiBQM T2`K2i /2 T`2M/`2
2M +QKTi2 H2 +�`�+iĕ`2 i2KTQ`2HH2K2Mi Q`/QMMû /2 H� KmHiBTQbBiBQMM�HBiû ûH2+iBp2- 2i /2 b�BbB`
HǶ2Mb2K#H2 /2b +�``Bĕ`2b TQHBiB[m2b- /�Mb H2m`b i`�Bib +QKKmMb +QKK2 /�Mb H2m`b /Bzû`2M+2bX
�T`ĕb mM `2iQm` bm` H� ;2Mĕb2 /2 +2ii2 MQiBQM- b� T2`iBM2M+2 2KTB`B[m2 2bi KQMi`û2 ¨ T�`iB`
/Ƕ�M�Hvb2b /2 bû[m2M+2b TQ`i�Mi bm` H2b +�``Bĕ`2b TQHBiB[m2b /2b bûM�i2m`bX

jXR G� +mKmH�iBQM TQHBiB[m2
AM/BbbQ+B�#H2K2Mi i`�Mbp2`b�H 2i HQM;Bim/BM�H- H2 +mKmH /2b K�M/�ib +QKTQb2 mM2 i`�D2+iQB`2

TQHBiB[m2 [mB M2 b2 `û/mBi T�b ¨ mM T?ûMQKĕM2 /Ƕ�++mKmH�iBQMX *2b i`�D2+iQB`2b bQMi THmiƬi
�M�Hvbû2b T�` H2 T`BbK2 /m T`Q+2bbmb /2 +mKmH�iBQM- +2 [mB T2`K2i /2 b�BbB` /�Mb mM +�/`2
+QKKmM HǶ2Mb2K#H2 /2b i`�D2+iQB`2b- /�Mb H2m` /Bp2`bBiû 2i /�Mb H2m`b +�`�+iû`BbiB[m2b T`QT`2bX

jXRXR �++mKmH�iBQM ûH2+iBp2 2i +�TBi�H TQHBiB[m2
_2T`ûb2Miû /�Mb mM2 7Q`K2 bivHBbû2- H2 +�`�+iĕ`2 BM/BbbQ+B�#H2K2Mi i`�Mbp2`b�H 2i HQM;Bim/BM�H

/m +mKmH /2b K�M/�ib �TT�`�ŗi /2 7�ÏQM ûpB/2Mi2 U6B;m`2 jXRVX G� bm++2bbBQM /2b K�M/�ib +QK@
TQb2 2M 2z2i /2b 7Q`K2b /2 +mKmH /�Mb H2 i2KTb- 2i /QM+ mM2 i`�D2+iQB`2- /û}MB2 +QKK2 H� Ŀ bû`B2

6B;m`2 jXR , _2T`ûb2Mi�iBQM bivHBbû2 /m +mKmH /2b K�M/�ib 2i /2 H� +mKmH�iBQM ûH2+iBp2X
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/2b TQbBiBQMb bm++2bbBp2K2Mi Q++mTû2b T�` mM KāK2 �;2Mi Qm mM KāK2 ;`QmT2 /Ƕ�;2Mib 8 ŀX 1i-
T�`+2 [m2 H2b /m`û2b 2i H2 +�H2M/`B2` /2 +2b /Bzû`2Mib K�M/�ib T2mp2Mi b2 `2+QmT2`- H� bm++2bbBQM
/2b K�M/�ib /�Mb H2 i2KTb +QKTQb2 �mbbB /2b bBim�iBQMb /2 +mKmH i`�Mbp2`b�HX 6�Bi2b /2 7Q`K2b
/2 +mKmH BM/BbbQ+B�#H2K2Mi i`�Mbp2`b�H2 2i HQM;Bim/BM�H2- +2b i`�D2+iQB`2b T2mp2Mi āi`2 �M�Hv@
bû2b bQmb HǶ�M;H2 /ǶmM KQ/ĕH2 #�HBbiB[m2- /�Mb H2[m2H H� Ŀ 7Q`+2 2i H� /B`2+iBQM BMBiB�H2b ŀ bQMi
/ûi2`KBM�Mi2b- KāK2 bB Ŀ H2b +?�KTb /2 7Q`+2b 2i /ǶBMi2`�+iBQMb (i`�p2`bûb) ŀ M2 bQMi T�b b�Mb
2z2i eX G2b T`Q72bbBQMb T`QTB+2b ¨ HǶ2t2`+B+2 /2b /Bzû`2Mib K�M/�ib TQHBiB[m2b- +2HH2b /m /`QBi-
/2 HǶ2Mb2B;M2K2Mi /m DQm`M�HBbK2 Qm /2 H� ?�mi2 7QM+iBQM Tm#HB[m2- QMi �BMbB ûiû B/2MiB}û2b
T�` JX .Q;�M dX *2b i`�p�mt +2Mi`ûb bm` H2 +QKK2M+2K2Mi- Qm H2 KQ/2 /Ƕ2Mi`û2 /�Mb H� pB2
TQHBiB[m2- TQ`i2Mi T�` 2t2KTH2 bm` HǶ�++ĕb �mt TQbBiBQMb ûH2+iBp2b HQ+�H2b Qm �m S�`H2K2Mi 3X G�
MQiBQM /2 }HBĕ`2 b2 bm#biBim2 �HQ`b ¨ +2HH2 /2 i`�D2+iQB`2- 2i BKTHB[m2 HǶB/û2 /ǶmM i2`K2 }M�H- ¨
T�`iB` /m[m2H H2b ûi�T2b 2M �KQMi bQMi ûim/Bû2bX

*2 i2`K2 }M�H T2mi +Q``2bTQM/`2 ¨ HǶ�++ĕb ¨ mM K�M/�i T�`H2K2Mi�B`2 Qm �m +�TBi�H TQHB@
iB[m2 +QMbiBimû �m +Qm`b /2 H� i`�D2+iQB`2- /û}MB +QKK2 mM Ŀ +�TBi�H /Ƕ�miQ`Biû TQHBiB[m2 `2TQb�Mi
bm` mM 2Mb2K#H2 /2 7�Bib /2 `2+QMM�Bbb�M+2 N ŀ- ¨ H� 7QBb 2ti2`M2b UûH2+iBQMV- BMi2`M2b UBMp2biB@
im`2 T�`iBb�M2V 2i BMi2`Kû/B�B`2b U+�TBi�H Kû/B�iB[m2 RyVX aQM ûim/2 M2 b2 `û/mBi iQmi27QBb T�b ¨
+2HH2 /m Ŀ i`�p�BH �++mKmHû RR ŀ- [mB TQ`i2 2M 2HH2 mM2 7Q`K2 BM?û`2Mi2 /2 bm#i�MiB�HBb�iBQMX G�
+QM+2Mi`�iBQM /m +�TBi�H TQHBiB[m2 +QMbiBim2 �mbbB mM T`Q+2bbmb- /2 KQMQTQHBb�iBQM Qm /Ƕ�++m@
KmH�iBQM- KQ/ĕH2 [m2 HǶQM `2i`Qmp2 bQmb /2b 7Q`K2b /Bp2`b2b /�Mb H� HBiiû`�im`2 TQ`i�Mi bm` H�
T`Q72bbBQMM�HBb�iBQM TQHBiB[m2 RkX *2 KQ/ĕH2 BMbBbi2 bm` H2 +�`�+iĕ`2 T`Q+2bbm2H K�Bb �mbbB HBMû�B`2
2i �b+2M/�Mi /2 H� +mKmH�iBQM /2b TQbBiBQMb ûH2+iBp2b- /m bBKTH2 K�M/�i HQ+�H �m +mKmH HQ+�H
Dmb[mǶ�m S�`H2K2Mi 2i �m +mKmH M�iBQM�H@HQ+�HX AH 2bi TQbbB#H2 /2 +�H+mH2` mM2 T2Mi2 /2 i`�@
D2+iQB`2 Rj- TQbBiBp2 TmBb[m2 H� i`�D2+iQB`2 2bi �b+2M/�Mi2X _2H�iBp2K2Mi 7�B#H2 /�Mb H2 +�b /ǶmM2
Ŀ �++mKmH�iBQM H2Mi2 2i +QMiBMm2 [mB T`2M/ (XXX) iQmi2 mM2 pB2 ŀ- H� T2Mi2 T2mi āi`2 #2�m+QmT THmb
7Q`i2 /�Mb H2 +�b /m Ŀ +�TBi�H T2`bQMM2H (XXX) ?û`Qś[m2 Qm T`QT?ûiB[m2 R9 ŀ Qm /m +�b THmb +Qm@

8X SB2``2 "Qm`/B2m- Ŀ G2 +?�KT HBiiû`�B`2 ŀ- �+i2b /2 H� _2+?2`+?2 2M a+B2M+2b aQ+B�H2b 3N- RNNR- TX j@9eX
eX C2�M@*H�m/2 S�bb2`QM- Ŀ "BQ;`�T?B2b- ~mt- BiBMû`�B`2b- i`�D2+iQB`2b ŀ- _2pm2 7`�MÏ�Bb2 /2 bQ+BQHQ;B2 jRURV-

RNNy- TX j@kk- TX kRX
dX .Q;�M- Ŀ G2b T`Q72bbBQMb T`QTB+2b ¨ H� +�``Bĕ`2 TQHBiB[m2X PbKQb2b- }HBĕ`2b 2i pBpB2`b ŀX
3X .Q;�M- Ŀ G2b }HBĕ`2b /2 H� +�``Bĕ`2 TQHBiB[m2 2M 6`�M+2 ŀ c :�``�m/- Ŀ G� bûH2+iBQM /m T2`bQMM2H TQHBiB[m2

HQ+�H ŀ c :�tB2- G� /ûKQ+`�iB2 `2T`ûb2Mi�iBp2 c "Q2H�2`i- JB+?QM 2i PHHBQM- Ŀ G2 i2KTb /2b ûHBi2bX Pmp2`im`2
TQHBiB[m2 2i 72`K2im`2 bQ+B�H2 ¨ HǶ�bb2K#Hû2 M�iBQM�H2 2M kyRd ŀX

NX .�MB2H :�tB2- Ŀ .2 HǶmb�;2 /2b +QM+2Tib ŀ- lM +�TBi�H Kû/B�iB[m2 \ lb�;2b 2i Hû;BiBK�iBQM /2 H� Kû/B�iBb�@
iBQM 2M TQHBiB[m2- bQmb H� /B`X /2 *HûK2Mi .2b`mK�mt 2i Cû`ûKB2 LQHH2i- _2MM2b- 6`�M+2- S`2bb2b mMBp2`bBi�B`2b
/2 _2MM2b- kykR- TX Rd8@RNdX

RyX *HûK2Mi .2b`mK�mt 2i Cû`ûKB2 LQHH2i- lM +�TBi�H Kû/B�iB[m2 \ lb�;2b 2i Hû;BiBK�iBQM /2 H� Kû/B�@
iBb�iBQM 2M TQHBiB[m2- _2MM2b- 6`�M+2- S`2bb2b mMBp2`bBi�B`2b /2 _2MM2b- kykR- MQi�KK2Mi H� +QMi`B#miBQM /2
SX G2`Qmt 2i SX _BmiQ`i- Ŀ �++mKmH2` /m +�TBi�H Kû/B�iB[m2 2M mM i2KTb `2+Q`/ , 1KK�Mm2H J�+`QM- KBMBbi`2
/2 HǶú+QMQKB2 U�Qȿi kyR9@�Qȿi kyReV ŀ- TX kd@j3X

RRX .û}MBiBQM [mǶ2M /QMM2 SB2``2 "Qm`/B2m- Ŀ h?2 6Q`Kb Q7 *�TBi�H ŀ- >�M/#QQF Q7 h?2Q`v �M/ _2b2�`+?
7Q` i?2 aQ+BQHQ;v Q7 1/m+�iBQM- bQmb H� /B`X /2 CQ?M _B+?�`/bQM- RN3e- TX k9R@k83X

RkX oQB` T�` 2t2KTH2 Jö/�`/- Ŀ G� `2+?2`+?2 /m +mKmH /2b K�M/�ib T�` H2b +�M/B/�ib �mt ûH2+iBQMb Hû;Bb@
H�iBp2b bQmb H� o2 _ûTm#HB[m2 ŀ Qm 2M+Q`2 E�`BM2 .2?�`#2- *?`BbiBM2 SBM� 2i S�mHBM2 hȽ`F- G2 +mKmH 2i H�
/m`û2 /2b K�M/�ib , /û#�ib- `û7Q`K2b 2i T`�iB[m2b- S�`Bb- 6`�M+2- K�`2 � K�`iBM- kykyX

RjX SB2``2 "Qm`/B2m- Ŀ �p2MB` /2 +H�bb2 2i +�mb�HBiû /m T`Q#�#H2 ŀ- _2pm2 7`�MÏ�Bb2 /2 bQ+BQHQ;B2 R8URV- RNd9-
TX j@9kX

R9X SB2``2 "Qm`/B2m- Ŀ G� `2T`ûb2Mi�iBQM TQHBiB[m2 ŀ- �+i2b /2 H� _2+?2`+?2 2M a+B2M+2b aQ+B�H2b jeĜjd- RN3R-
TX j@k9X
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`�Mi- /�Mb H� HBiiû`�im`2 bm` H2b }HBĕ`2b TQHBiB[m2b- /2 HǶ�++ĕb /B`2+i �m +2Mi`2X J�Bb +2 KQ/ĕH2-
[mB `ûmMBi mM 2Mb2K#H2 ?ûiû`Q;ĕM2 /2 i`�p�mt [mB T`ûb2Mi2Mi +2T2M/�Mi /2b i`�Bib +QKKmMb
/�Mb H2 i`�Bi2K2Mi /2b i`�D2+iQB`2b TQHBiB[m2b- bQmz`2 /ǶmM +2`i�BM MQK#`2 /2 HBKBi2bX

jXRXk G2b HBKBi2b /m KQ/ĕH2 /2 HǶ�++mKmH�iBQM TQHBiB[m2
"B2M [m2 H2 KQ/ĕH2 /2 HǶ�++mKmH�iBQM TQHBiB[m2 i`�Bi2 /m T`Q+2bbmb /2 +QMbiBimiBQM /ǶmM

+�TBi�H TQHBiB[m2- HǶûim/2 /2b i`�D2+iQB`2b 2bi bQmp2Mi T�`iB2HH2- TmBb[mǶ2HH2 M2 iB2Mi [m2 `�`2@
K2Mi +QKTi2 /2b T�b BMi2`Kû/B�B`2b- 2Mi`2 H2 T�b BMBiB�H [m2 +QMbiBim2 HǶ2Mi`û2 2M TQHBiB[m2- 2i
H2 T�b }M�H- [mB T2mi +Q``2bTQM/`2 ¨ H� /ûi2MiBQM- T`ûb2Mi2- /ǶmM K�M/�i M�iBQM�HX G2m` T`Bb2
2M +QKTi2 2bi TQm`i�Mi 2bb2MiB2HH2- i�Mi H2 +�TBi�H TQHBiB[m2 +QMM�ŗi /2b 7Q`K2b /2 /Bp2`bB}+�@
iBQM- /ǶQ#bQH2b+2M+2 R8- pQB`2 2bi HǶQ#D2i /2 T`Q+2bbmb /2 /ûb�++mKmH�iBQM ReX *2b +?�M;2K2Mib
T2mp2Mi āi`2 `�TB/2b- +QKK2 2M kyRd HQ`b /m Ŀ ;`�M/ +QMiQm`M2K2Mi Rd ŀ [mB pQBi /2 MQK#`2mt
/ûTmiûb bQ`i�Mib #�iimb- Qm THmb ;`�/m2Hb- �m +Qm`b /2b bQ`iB2b /2 H� TQHBiB[m2 R3X G2 +�`�+iĕ`2
bQmb@ûim/Bû /2 +2b �bT2+ib iB2Mi MQi�KK2Mi �m 7�Bi [m2 H2 KQ/ĕH2 /2 HǶ�++mKmH�iBQM `2TQb2 bm`
mM2 +QM+2TiBQM HBMû�B`2 2i �b+2M/�Mi2 /2b i`�D2+iQB`2b TQHBiB[m2b- 2HH2@KāK2 7QM/û2 bm` H� ?Bû@
`�`+?Bb�iBQM BKTHB+Bi2 /2b /Bzû`2Mib ivT2b /2 K�M/�ib- H2 HQ+�H +QM/mBb�Mi �m M�iBQM�HX P` H2b
`û7Q`K2b i2``BiQ`B�H2b bm++2bbBp2b /2 KāK2 [m2 H� `2bi`B+iBQM /m +mKmH /2b K�M/�ib BMi2`p2Mm2
2M kyRd #QmH2p2`b2Mi +2ii2 ?Bû`�`+?B2 TmBb[m2 +2`i�BMb ûHmb T`BpBHû;B2Mi H� T`ûbB/2M+2 /2 +QMb2BHb
`û;BQM�mt Qm /ûT�`i2K2Mi�mt �mt K�M/�ib T�`H2K2Mi�B`2b- 2i +2 /Ƕ�mi�Mi THmb [m2 +2b /2`MB2`b
bQMi /ûp�Hmûb RNX GǶ�++ĕb �m S�`H2K2Mi- i2`K2 }M�H bQmp2Mi �/QTiû TQm` ûim/B2` H2b i`�D2+iQB`2b-
T2mi M2 +QMbiBim2` [mǶmM2 T?�b2 T�`KB /Ƕ�mi`2bX

*2 T`ûbmTTQbû /2 HǶ�b+2M/�M+2 /2b i`�D2+iQB`2b TQHBiB[m2b- [mB +QM/mBi }M�H2K2Mi ¨ MǶ2M
ûim/B2` [mǶmM2 T�`iB2- i`Qmp2 b� bQm`+2 /�Mb mM �mi`2 T`ûbmTTQbû THmb 7QM/�K2Mi�H- H� HBMû�`Biû
/2b i`�D2+iQB`2bX P` HǶ?QKK2 TQHBiB[m2 MǶ2bi T�b mM bBKTH2 Ŀ BMp2biBbb2m` ky ŀ- [mB �++mKmH2 /2b
`2bbQm`+2bX GǶ�+iBpBiû TQHBiB[m2- 2i H� +�``Bĕ`2 T`Q72bbBQMM2HH2 [mǶ2HH2 +QKTQb2 HQ`b[mǶ2HH2 /m`2
HQM;i2KTb- bQMi THmiƬi K�`[mû2b T�` mM2 T`û+�`Biû kR 2i mM2 BM+2`iBim/2- +2`i2b p�`B�#H2 b2HQM H�

R8X CQ?�MM� 1/2H#HQm/2- Ŀ h`�D2+iQB`2 TQHBiB[m2 /2 U`2V+QMp2`bBQM HQ+�H2 /ǶmM +�TBi�H Kû/B�iB[m2 ¨ HǶûT`2mp2
/m i2KTbX �M/`û G�#�``ĕ`2 ¨ S�m URNee@kyyeV ŀ- lM +�TBi�H Kû/B�iB[m2 \ lb�;2b 2i Hû;BiBK�iBQM /2 H� Kû/B�iBb�@
iBQM 2M TQHBiB[m2- bQmb H� /B`X /2 *HûK2Mi .2b`mK�mt 2i Cû`ûKB2 LQHH2i- _2MM2b- 6`�M+2- S`2bb2b mMBp2`bBi�B`2b
/2 _2MM2b- kykR- TX 3d@Ry9X

ReX am` mM i2``�BM 2i /�Mb mM +QMi2ti2 i`ĕb /Bzû`2Mib- +2HmB /2 H� `û+2bbBQM +?�`#QMMBĕ`2 /m LQ`/ /2 H� 6`�M+2-
�X S2`/QM+BM KQMi`2 HǶBMiû`āi /2 T2Mb2` H� /Bp2`bBiû /2b +�``Bĕ`2b 2i H2b Ŀ T`QHûi�`Bb�iBQMb BM�+?2pû2b ŀ , �MiQM
S2`/QM+BM- Ŀ hQmb �m +?�`#QM \ AMû;�HBiûb /2 +�``Bĕ`2b 2i KQ#BHBiûb Qmp`Bĕ`2b /�Mb H� `û+2bbBQM ULQ`/@S�b@/2@
*�H�Bb- RN98@RNNyV ŀ- :2Mĕb2b RkkURV- kykR- TX N@jj- TX kNX

RdX PHHBQM- G2b +�M/B/�ib- +?�TX jX
R3X am` H2b bQ`iB2b 2M ;ûMû`�H- pQB` J�`r�M JQ?�KK2/- G2b bQ`iB2b /2 /ûHBM[m�M+2- S�`Bb- G� .û+Qmp2`i2-

kyRkX am` H2b bQ`iB2b /2 H� TQHBiB[m2- T2m ûim/Bû2b- pQB` GQmBb2 .�HB#2`i- Ŀ G2b Ŀ pB2b /Ƕ�T`ĕb ŀ /2b /ûTmiûb
7`�MÏ�BbX .2b `2+QMp2`bBQMb T`Q72bbBQMM2HH2b Hm+`�iBp2b HBKBiû2b ŀ- _2pm2 7`�MÏ�Bb2 /2 b+B2M+2 TQHBiB[m2 dRURV- kykR-
TX Nd@RRdX

RNX .QH2x- Ŀ S�`H2K2Mi�B`2 , mM K�M/�i /ûp�HmûX .2b 2z2ib UT2`p2`bV /2b HQBb /m R9 7ûp`B2` kyR9 BMi2`/Bb�Mi
H2 +mKmH 2Mi`2 mM K�M/�i T�`H2K2Mi�B`2 2i mM2 7QM+iBQM 2tû+miBp2 HQ+�H2 ŀ c .�HB#2`i- Ŀ G2b Ŀ pB2b /Ƕ�T`ĕb ŀ
/2b /ûTmiûb 7`�MÏ�Bb ŀ c PHHBQM- G2b +�M/B/�ib- TX k9jX

kyX C2�M@S�i`B+2 G�+�K- Ŀ G2 TQHBiB+B2M BMp2biBbb2m`X lM KQ/ĕH2 /ǶBMi2`T`ûi�iBQM /2 H� ;2biBQM /2b `2bbQm`+2b
TQHBiB[m2b ŀ- _2pm2 7`�MÏ�Bb2 /2 b+B2M+2 TQHBiB[m2- RN33- TX kj@9dX

kRX .�HB#2`i- Ŀ G2b Ŀ pB2b /Ƕ�T`ĕb ŀ /2b /ûTmiûb 7`�MÏ�Bb ŀ- TX Ryj@Ry9X
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TQbBiBQM Q++mTû2- K�Bb MQM Mû;HB;2�#H2 kkX G� i`�D2+iQB`2 TQHBiB[m2 2bi /ûi2`KBMû2 T�` /2 KmH@
iBTH2b 7�+i2m`b- TmBb[m2 H2 +QMi2ti2 2bi mM ûHûK2Mi +H27 /2 HǶ2M;�;2K2Mi 2M TQHBiB[m2 +QKK2 /2b
bQ`iB2b /2 H� TQHBiB[m2- +QKK2 H2 KQMi`2 H2 +�b /2b D2mM2b K�B`2b- /QMi HǶ�++2bbBQM T`û+Q+2 ¨
+2b 7QM+iBQMb bǶ2tTHB[m2 �mbbB T�` H2b +QMiBM;2M+2b /2 H� pB2 TQHBiB[m2 KmMB+BT�H2 kjX G2b b+`miBMb
`ûTûiûb k9 +QM/mBb2Mi 2M Qmi`2 ¨ Ŀ `û@�;2M+2` H2b +�``Bĕ`2b b2HQM /2b b+?ûK�b THmb Qm KQBMb �M@
iB+BTûb k8 ŀX .�Mb H2 +�b /2b ûHmb p2`ib- oX Cû`ƬK2 /û+`Bi T�` 2t2KTH2 /2b Ŀ `2THBb KQK2Mi�Mûb ŀ
/�Mb H2 Ŀ }H HBMû�B`2 /2 H� bm++2bbBQM /2b K�M/�ib ke ŀX P` +2b i`�D2+iQB`2b QMi /2b /BK2MbBQMb
KmHiBTH2b- 2i H2m` ûim/2 T�` H2 T`BbK2 û+QMQKB[m2 /2b BM/2KMBiûb ûH2+iBp2b `�TT2HH2 T�` 2t2KTH2
[m2 Ŀ H� T`Q72bbBQMM�HBb�iBQM TQHBiB[m2 MǶ2bi (XXX) T�b b2mH2K2Mi mM T`Q+2bbmb- THmb Qm KQBMb
`ûmbbB- /Ƕ�++mKmH�iBQM- (K�Bb) 2bi �mbbB mM2 2tTQbBiBQM �mt BM+2`iBim/2b +�`�+iû`BbiB[m2b /ǶmM2
/ûT2M/�M+2 û+QMQKB[m2 kd ŀX § HǶBMbi�` /ǶmM2 +`Bb2 û+QMQKB[m2- H� MQM@`ûûH2+iBQM 2Mi`�ŗM2 TQm`
H2b T2`bQMM2b +QM+2`Mû2b /2b `û�;2M+2K2Mib- 2M i2`K2b /2 `2bbQm`+2b 2i THmb H�`;2K2Mi /Ƕ�+iB@
pBiû- TQHBiB[m2 2i bQ+B�H2 k3X *2b ûHûK2Mib BMpBi2Mi /QM+ ¨ Ŀ `2+QMbB/û`2` HǶ?vTQi?ĕb2 +H�bbB[m2
/ǶmM2 KQ#BHBiû mMBHBMû�B`2 �b+2M/�Mi2 2M /B`2+iBQM /2 HǶû+?2HQM M�iBQM�H kN ŀ- 2i ¨ ûim/B2` +2b i`�@
D2+iQB`2b ûH2+iBp2b bQmb mM �M;H2 /Bzû`2Mi- �ii2MiB7 ¨ H2m`b T�b BMi2`Kû/B�B`2b- ¨ H2m`b /Bp2`;2M+2b
2i bm`iQmi ¨ H2m`b /Bzû`2Mi2b /BK2MbBQMbX

jXRXj .2b +�``Bĕ`2b K�`[mû2b T�` mM T`Q+2bbmb /2 +mKmH�iBQM
aB- T�` +QMbi`m+iBQM /2 HǶû+?�MiBHHQM- H2b i`�D2+iQB`2b ûim/Bû2b T2mp2Mi āi`2 Hm2b +QKK2 /2b

i`�D2+iQB`2b /Ƕ�++ĕb �m aûM�i- BH 2bi ?2m`BbiB[m2 /2 H2b ûim/B2` +QKK2 /2b +�``Bĕ`2b T`Q72bbBQM@
M2HH2b- �m b2Mb Q`/BM�B`2 /2 bm++2bbBQM i2KTQ`2HH2 /Ƕûi�T2b T`Q72bbBQMM2HH2bX _�#�Bbb2` UQm ûH2p2`V
H� TQHBiB[m2 �m `�M; /Ƕ�+iBpBiû Q`/BM�B`2 T2`K2i /2 `QKT`2 �p2+ H2b T`ûbmTTQbûb [mB bi`m+im`2Mi
HǶ�M�Hvb2 /2b i`�D2+iQB`2b TQHBiB[m2b- 2i +2 /Ƕ�mi�Mi THmb [m2- TQm` H2b T`Q72bbBQMM2Hb /2 H� TQHB@
iB[m2- HǶ2M+?�ŗM2K2Mi 2i H2 +mKmH /2 K�M/�ib ûH2+iB7b �TT�`�Bbb2Mi +QKK2 �mi�Mi /2 TQbBiBQMb
T`Q72bbBQMM2HH2b bm++2bbBp2b +QKTQb�Mi mM2 +�``Bĕ`2X .ĕb RNey- C2�M@_2Mû h`û�MiQM BMpBi2- ¨
H2m` bmD2i- ¨ `2D2i2` H2 Ŀ biû`ûQivT2 /2 HǶ�b+2MbBQM BMBMi2``QKTm2 ŀ 2i H� Ŀ p�HB/Biû /2 H� ǳT`ûpB@
bBQM /2 +�``Bĕ`2Ǵ 7�Bi2 T�` HǶBM/BpB/m jy ŀX .2 KāK2- �X �##Qii û+`Bi [m2 Ŀ HǶ?BbiQB`2 b2 pBi /2
HǶ�p�Mi p2`b HǶ�``Bĕ`2 ŀ- Ŀ H2b +?Qb2b MǶûK2`;2(�)Mi T�b /2 TH�Mb }t2b K�Bb /2b �++B/2Mib 2i /2b
bi`m+im`2b HQ+�HBbû2b jR ŀX § +2b }Mb- HǶ�M�Hvb2 T�bb2 T�` /2mt ûi�T2bX

kkX CQb2T? �X a+?H2bBM;2`- �K#BiBQM �M/ TQHBiB+b , TQHBiB+�H +�`22`b BM i?2 lMBi2/ ai�i2b- *?B+�;Q AHHX-
1i�ib@lMBb /Ƕ�Kû`B[m2- _�M/ J�+L�HHv- RNee c 6`û/û`B+ GQm�mHi 2i *û/`B+ S2HH2M- G� /û7�Bi2 ûH2+iQ`�H2 ,
T`Q/m+iBQMb- �TT`QT`B�iBQMb- #B7m`+�iBQMb- _2MM2b- 6`�M+2- S`2bb2b mMBp2`bBi�B`2b /2 _2MM2b- kyRNX

kjX G�+`QBt 2i G�`/2mt- C2mM2b 2i /ûD¨ K�B`2b- T�`iB2 RX
k9X am` H2 T`Q+2bbmb /ǶûH2+iQ`�HBb�iBQM- [mB � �mbbB /2b +QMbû[m2M+2b bm` H2b û+QMQKB2b T�`iBb�M2b- pQB` *�`QH2

"�+?2HQi 2i 6HQ`2M+2 >�2;2H- Ŀ "�+F iQ "�bB+bX _2p2MB` �mt `ûi`B#miBQMb T`Q72bbBQMM2HH2b /m KBHBi�MiBbK2
TQm` +QKT`2M/`2 H2b T�`iBb +QMi2KTQ`�BMb ŀ- _2pm2 7`�MÏ�Bb2 /2 b+B2M+2 TQHBiB[m2 dRU8@eV- kykR- TX de8@d33X

k8X .2K�xBĐ`2 2i G2 GB/2+- G2b KQM/2b /m i`�p�BH TQHBiB[m2- TX k89X
keX Cö`QK2- JBHBi2` +?2x H2b p2`ib- TX kR8X
kdX .2K�xBĐ`2 2i G2 a�Qmi- Ŀ S`Q72bbBQMM�HBb�iBQM 2i BM/2KMBb�iBQM /2b ûHmb ŀX
k3X SB2``2 "H�pB2`- Ŀ G2b `û�KûM�;2K2Mib /2 H� +QMbQKK�iBQM 2M +QMi2ti2 /2 `û+2bbBQM ŀ- _2pm2 7`�MÏ�Bb2

/2 bQ+BQHQ;B2 8NURV- kyR3- TX d@jeX
kNX .2K�xBĐ`2 2i G2 GB/2+- G2b KQM/2b /m i`�p�BH TQHBiB[m2- TX k8RX
jyX C2�M@_2Mû h`ö�MiQM- Ŀ G2 +QM+2Ti /2 Ǵ+�``Bĕ`2Ǵ ŀ- _2pm2 7`�MÏ�Bb2 /2 bQ+BQHQ;B2 RURV- RNey- TX dj@3yX
jRX �M/`2r �##Qii- Ŀ G2b +?Qb2b /2b 7`QMiBĕ`2b ŀ- �M/`2r �##Qii 2i HǶ?û`Bi�;2 /2 HǶû+QH2 /2 *?B+�;Q- i`�/X

T�` h?QK�b "ö`�m/- .B/B2` .2K�xBĐ`2- JQ`;�M CQmp2M2i 2i �`M�m/ a�BMi@J�`iBM- iX R- S�`Bb- ú/BiBQMb
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G2 +mKmH ûi�Mi BM/BbbQ+B�#H2K2Mi i`�Mbp2`b�H 2i HQM;Bim/BM�H- BH 2bi /Ƕ�#Q`/ bQm?�Bi�#H2
/2 /ûT�bb2` +2ii2 /BbiBM+iBQM BMp�`B�Mi2- 2i /2 K2ii`2 bm` H2 KāK2 TH�M TQbBiBQMb T�bbû2b 2i
T`ûb2Mi2bX *2ii2 T`2KBĕ`2 QTû`�iBQM T2`K2i /2 i2MB` +QKTi2 /m T?ûMQKĕM2 /2 Ŀ +mKmH T�`
T`Q+m`�iBQM jk ŀ- [mB +QM+2`M2 T�` 2t2KTH2 H2b bûM�i2m`b@K�B`2b `2/2p2Mmb �T`ĕb kyRd bûM�i2m`b@
+QMb2BHH2`b KmMB+BT�mt- K�Bb [mB +QMiBMm2Mi ¨ 2t2`+2` /2 7�+iQ H� 7QM+iBQM /2 K�B`2X 1HH2 Qz`2
bm`iQmi HǶ�p�Mi�;2 /2 `QKT`2 �p2+ HǶB/û2 /ǶmM Q`/QMM�M+2K2Mi HQ;B[m2 2Mi`2 ûi�T2b T�bbû2b 2i
T`ûb2Mi2bX AH bǶ�;Bi /QM+ /2 bmBp`2 GX "QHi�MbFB- TQm` [mB ,

Ŀ G� +mKmH�iBQM /2b TQbBiBQMb T�bbû2b 2i /2b TQbBiBQMb �+im2HH2b [mB- �#QHBbb�Mi 2M
[m2H[m2 bQ`i2 H� /m`û2- +QM7QM/`�Bi /�Mb mM KāK2 2Mb2K#H2 +2 [mB 2bi /2 HǶQ`/`2 /2 H�
bm++2bbBQM 2i /2 H� bBKmHi�MûBiû b2`�Bi T2mi@āi`2 KQBMb BHHû;BiBK2 [mǶBH M2 T2mi H2 T�`�ŗi`2 �m
T`2KB2` �#Q`/ , 2M 2z2i- +?�[m2 ûi�T2 /2 H� #BQ;`�T?B2 +QMb2`p2- bQmb 7Q`K2 /ǶBM7Q`K�iBQM
�++mKmHû2- H2b i`�+2b /2b ûi�T2b [mB HǶQMi T`û+û/û2X SHmb T`û+BbûK2Mi- H� +�``Bĕ`2 �Miû`B2m`2
2bi +QKK2 H� K�i`B+2 [mB KQmH2`�Bi H2 T`ûb2Mi 2M HmB /QMM�Mi b� 7Q`K2 T�`iB+mHBĕ`2- /2 bQ`i2
[m2 H� bB;MB}+�iBQM /2 +?�+mM2 /2b TQbBiBQMb Q++mTû2b 2i H� KQ/�HBiû /2 H2m` Q++mT�iBQM
bQMi 7QM+iBQM /2 HǶQ`/`2 ;ûMûiB[m2 /2 H2m` �TT�`BiBQM #BQ;`�T?B[m2X jj ŀ

1M +2 b2Mb- +Ƕ2bi mM2 KmHiBTQbBiBQMM�HBiû ûH�`;B2- b�Mb /BK2MbBQM i2KTQ`2HH2- [mB T2mi /Ƕ�#Q`/
āi`2 `2+QMbiBimû2X lM BM/B+�i2m` /2 KmHiBTQbBiBQMM�HBiû- +QMbBbi�Mi ¨ `�TTQ`i2` HǶ2Mb2K#H2 /2b
�MMû2b /2 K�M/�ib +mKmHûb ¨ H� /m`û2 /2 H� i`�D2+iQB`2 TQHBiB[m2 /2b bûM�i2m`b- T2mi �BMbB āi`2
+�H+mHûX G2 bûM�i2m` G2b _ûTm#HB+�BMb /2 a2BM2@2i@J�`M2 /2 C2�M@C�+[m2b >v2bi- bm++2bbBp2@
K2Mi +QMb2BHH2` ;ûMû`�H URN3k@kyR8V- K�B`2 URN3j@kyR8V +QMb2BHH2` `û;BQM�H URN3j@RN3eV- /ûTmiû
URN3e@RNN8V- bûM�i2m` URNN8@kyR8V- T`ûbB/2Mi /2 +QKKmM�miû /2 +QKKmM2b UkyRy@kyR8V- � �BMbB
+mKmHû kXN 7QBb HǶû[mBp�H2Mi /2 H� /m`û2 /2 b� pB2 TQHBiB[m2X *2H� `2pB2Mi ¨ /B`2 [m2 iQmi �m HQM;
/2 b� pB2 TQHBiB[m2- BH � 2M KQv2MM2 +mKmHû T`ĕb /2 i`QBb K�M/�ibX *2ii2 KmHiBTQbBiBQMM�HBiû T2mi
āi`2 THmb Hû;ĕ`2- ¨ HǶBMbi�` /m bûM�i2m` G2b _ûTm#HB+�BMb /2 LQmp2HH2@*�Hû/QMB2 >BH�`BQM o2M@
/û;Qm- +QMb2BHH2` KmMB+BT�H ¨ T�`iB` /2 RN3j- TmBb K�B`2 ¨ T�`iB` /2 RN39- K2K#`2 /m *QM;`ĕb
/2 H� LQmp2HH2@*�Hû/QMB2 ¨ T�`iB` /2 kyyN 2i bûM�i2m` 2Mi`2 kyRR 2i kyRdX hQmi �m HQM; /2
b� pB2 TQHBiB[m2- +2 /2`MB2` � +mKmHû HǶû[mBp�H2Mi /ǶRX9 7QBb H� /m`û2 /2 b� pB2 TQHBiB[m2X G2p2`
i2KTQ`�B`2K2Mi H� /BbiBM+iBQM 2Mi`2 TQbBiBQMb T�bbû2b 2i T`ûb2Mi2b- 2Mi`2 +mKmH HQM;Bim/BM�H 2i
i`�Mbp2`b�H- MǶ�#QHBi /QM+ T�b H� /m`û2 T�bbû2 /�Mb +?�[m2 TQbBiBQM K�Bb #B2M HǶQ`/`2 /�Mb H2[m2H
+2b TQbBiBQMb bǶ2M+?�ŗM2MiX a�Mb iQK#2` /�Mb H2 T�`�/B;K2 �Hû�iQB`2 [mB +QMbBbi2`�Bi ¨ /B`2 [m2
HǶ2Mb2K#H2 /2b T�b `û�HBbûb /�Mb mM2 +�``Bĕ`2 bQMi �Hû�iQB`2b- BH bǶ�;Bi /2 `2MQm2` �p2+ mM2 7Q`K2
/2 Ŀ T`m/2M+2 KQ`T?QHQ;B[m2 ŀ- T`QT`2 �m T�`�/B;K2 bû[m2MiB2H- /�Mb H2[m2H HǶ�Hû� +QMbiBim2
mM2 7Q`K2 HBKBi2 j9X *2 /ûiQm` T�` HǶ�Hû�- [mB T`2M/ B+B H� 7Q`K2 /2 HǶ�#QHBiBQM /2 HǶQ`/`2 /�Mb
H2[m2H +2b TQbBiBQMb bǶ2M+?�ŗM2Mi- `�TT2HH2 /QM+ [m2 H2b +�``Bĕ`2b TQHBiB[m2b bQMi K�`[mû2b T�`
H� +mKmH�iBQM /2 TQbBiBQMb KmHiBTH2b- /�Mb H2 b2Mb [m2 "QHi�MbFB HmB /QMM2X

1>1aa- kyRe- TX RRN@R99- TX Rk3X
jkX J�``2H- Ŀ *mKmH /2b K�M/�ib , H� }M /ǶmM2 BMbiBimiBQM \ ŀ
jjX "QHi�MbFB- Ŀ GǶ2bT�+2 TQbBiBQMM2H ŀ- TX 8- MQi2 jX
j9X :BHH2b "�biBM- Ŀ :`�pBi�iBQM- �Hû�- bû[m2M+2X o�`B�iBQMb bQ+BQHQ;B[m2b �miQm` /m +QM+2Ti /2 +�``Bĕ`2 ŀ-

�M/`2r �##Qii 2i HǶ?û`Bi�;2 /2 HǶû+QH2 /2 *?B+�;Q- bQmb H� /B`X /2 .B/B2` .2K�xBĐ`2 2i JQ`;�M CQmp2M2i- iX k-
1/BiBQMb /2 HǶ1>1aa- kyRe- TX RN8@kReX
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J�H;`û H� T`QtBKBiû bvMi�tB[m2 2i bQMQ`2- T�`H2` /2 +mKmH�iBQM THmiƬi [m2 /Ƕ�++mKmH�iBQM
MǶ2bi T�b mM2 bBKTH2 bmT2`7ûi�iBQMX G2 `2i`�Bi /m T`û}t2 @�+- p�`B�Mi2 /m T`û}t2 BMi2MbB7 2i
BM+?Q�iB7 j8 @�/- T2`K2i /2 `û7mi2` HǶB/û2 /ǶmM2 /vM�KB[m2 K�`[mû2 T�` mM2 }M /ûi2`KBMû2 2i
bQM T2M/�Mi- mM +QKK2M+2K2MiX úim/B2` H2b +�``Bĕ`2b bQmb HǶ�M;H2 /ǶmM T`Q+2bbmb /2 +mKmH�iBQM
T2`K2i /2 b�BbB` H� KmHiBTHB+Biû /2b TQbBiBQMb- 2i H2m`b HB2Mb- TmBb[m2 +2b TQbBiBQMb T2mp2Mi b2
`2M7Q`+2`- b�Mb [mǶ2HH2b M2 bQB2Mi TQm` �mi�Mi Mû+2bb�B`2K2Mi Q`B2Miû2b /�Mb mM2 mMB[m2 /B`2+iBQM-
bm`iQmi HQ`b[mǶ2HH2b bQMi H�`;2K2Mi /ûi2`KBMû2b T�` /2b 7�+i2m`b 2ti2`M2b 2i +QMi2tim2HbX G� KBb2
2M TH�+2 /2 H� HQB bm` H� T�`Biû 2M kyyy Qm /m #BMƬK2 /ûT�`i2K2Mi�H 2M kyR8 je 2M +QMbiBim2
mM 2t2KTH2- TmBb[m2 +2b /BbTQbBiBQMb `2bi`2B;M2Mi H2 MQK#`2 /2 TQbBiBQMb /BbTQMB#H2b TQm` H2b
?QKK2b- +QMi`�B;M�Mi /QM+ H2m`b i`�D2+iQB`2b- /2 KāK2 [m2- `û+BT`Q[m2K2Mi- H2b TQbbB#BHBiûb
ûH2+iBp2b bQMi �++`m2b TQm` H2b 72KK2bX *2ii2 T`2KBĕ`2 ûi�T2- [mB +QMbBbi2 ¨ H2p2` H� /BK2MbBQM
i2KTQ`2HH2 [mB Q`/QMM2 H� KmHiBTHB+Biû /2b TQbBiBQMb Q++mTû2b- T2`K2i /ǶûpBi2` H� +QM7mbBQM
2Mi`2 2M+?�ŗM2K2Mi i2KTQ`2H 2i 2M+?�ŗM2K2Mi HBMû�B`2 /2b TQbBiBQMb- 2i /�Mb mM b2+QM/ i2KTb
/Ƕû+?�TT2` ¨ H� +QM7mbBQM 2Mi`2 2M+?�ŗM2K2Mi i2KTQ`2H 2i 2M+?�ŗM2K2Mi HQ;B[m2 jdX

AH 2bi TQbbB#H2- /�Mb mM b2+QM/ i2KTb- /2 `ûBMi`Q/mB`2 /�Mb +2i 2Mb2K#H2 /2 TQbBiBQMb mM2
/BK2MbBQM i2KTQ`2HH2- TmBb[m2- +QKK2 H2 `�TT2HH2 GX "QHi�MbFB- +2b TQbBiBQMb bQMi #B2M bBimû2b
/�Mb H2 i2KTb , Ŀ HǶQ`/`2 ;ûMûiB[m2 /2 (HǶ) �TT�`BiBQM #BQ;`�T?B[m2 ŀ BKTQ`i2X G� +mKmH�iBQM
T2mi �HQ`b āi`2 `2/û}MB2 +QKK2 mM T`Q+2bbmb /Ƕ2M+?�ŗM2K2Mi i2KTQ`2H /2 TQbBiBQMb KmHiBTH2b
Q++mTû2b /�Mb H2 +?�KT TQHBiB[m2X *2 T`Q+2bbmb 2bi Q`/QMMû i2KTQ`2HH2K2Mi- K�Bb @ 2i +Ƕ2bi H¨
HǶBMiû`āi T`2KB2` /2 H� MQiBQM @ b�Mb �mi`2 Mû+2bbBiû- [mǶ2HH2 bQBi HBMû�B`2 Qm HQ;B[m2 , �BMbB mM
bûM�i2m` T2mi `2/2p2MB` K�B`2- �HQ`b KāK2 [m2 H� HQ;B[m2 /2b +�``Bĕ`2b TQHBiB[m2b 2i /2 bQM
KQ/ĕH2 i`�/BiBQMM2H @ /ǶmM2 �++mKmH�iBQM �b+2M/�Mi2 @ M2 H2 pQm/`�Bi T�bX G� /Bp2`bBiû /2 +2b
+�``Bĕ`2b bǶ2tTHB[m2- /2 7�ÏQM mMB7Q`K2- T�` mM T`Q+2bbmb +QKKmM /2 +mKmH�iBQM- [mB T2`K2i
/2 /û+`B`2 H2 T`Q/mBi /2 HǶ�;`û;�iBQM /2 HǶ2Mb2K#H2 /2b TQbBiBQMb Q++mTû2bX S�`H2` /Ƕ�;`û;�iBQM
THmiƬi [m2 /2 +QM+�iûM�iBQM 2bi B+B 2bb2MiB2H TmBb[m2 H2 i2`K2 MǶ2KTQ`i2 T�b /Ƕ?vTQi?ĕb2 bm`
H2 T`Q/mBi /2 +2ii2 �;`û;�iBQMX G� +mKmH�iBQM T`ûb2Mi2 THmbB2m`b /BK2MbBQMb , b� HQM;m2m` i2K@
TQ`2HH2- [mB p� /2 [m2H[m2b �MMû2b ¨ bBt /û+2MMB2b- K�Bb �mbbB bQM BMi2MbBiû- TmBb[m2- bm` mM2
KāK2 /m`û2 i2KTQ`2HH2- H2 T`Q+2bbmb /2 +mKmH�iBQM T2mi +QKT`2M/`2 /2 KmHiBTH2b TQbBiBQMb
+QKK2 mM2 mMB[m2 TQbBiBQMX a2b i2KTQ`�HBiûb 2i b2b `vi?K2b bQMi �mbbB THm`B2Hb- HǶ�+[mBbBiBQM /2
TQbBiBQMb bmTTHûK2Mi�B`2b TQmp�Mi āi`2 �mbbB #B2M `�TB/2 [m2 H2Mi2X

S?ûMQKĕM2 +2Mi`�H /�Mb H2 +?�KT TQHBiB[m2- H� +mKmH�iBQM 2bi �m +ƾm` /2b +�``Bĕ`2b T`Q72b@
bBQMM2HH2b [m2 bQMi H2b +�``Bĕ`2b TQHBiB[m2b- [mB T2mp2Mi āi`2 /û}MB2b +QKK2 mM 2Mb2K#H2 /2 T�b-
bm++2bbB7b UmM K�M/�i ¨ H� bmBi2 /ǶmM �mi`2V 2i +mKmH�iB7b UmM K�M/�i 2M KāK2 i2KTb [mǶmM
�mi`2V- K�Bb M2 bǶ2M+?�ŗM�Mi T�b /2 7�ÏQM HBMû�B`2 U2i MQi�KK2Mi �b+2M/�Mi2V Qm Mû+2bb�B`2X
GǶûT`2mp2 2KTB`B[m2 /QBi K�BMi2M�Mi T`Qmp2` b� T2`iBM2M+2 , HǶûim/2 2KTB`B[m2 /2b +�``Bĕ`2b
ûH2+iBp2b /2b bûM�i2m`b 7`�MÏ�Bb KQMi`2 H2m` +�`�+iĕ`2 Q`/QMMû 2i 2M KāK2 H� THm`�HBiû /2 H2m`b

j8X G2 +�`�+iĕ`2 BM+?Q�iB7 `2MpQB2 ¨ HǶB/û2 /ǶmM +QKK2M+2K2MiX
jeX oQiû 2M kyRj- H2 #BMƬK2 /ûT�`i2K2Mi�H 2bi mM #BMƬK2 bQHB/�B`2 2i T�`Bi�B`2X G� +�M/B/�i2 2i H2 +�M/B/�i

bQMi ûHmb �m +QMb2BH /ûT�`i2K2Mi�H +QMDQBMi2K2Mi- bm` mM +�MiQM ûH�`;BX
jdX am` H� +`BiB[m2 /2 HǶĿ mMBQM /2 7�Bi 2Mi`2 +�mb�HBbK2 2i `2T`ûb2Mi�iBQM HBMû�B`2 ŀ- pQB` Ap�M 1`K�FQ77-

Ŀ G� +�mb�HBiû HBMû�B`2X �p�i�`b 2i +`BiB[m2 ŀ- �M/`2r �##Qii 2i HǶ?û`Bi�;2 /2 HǶû+QH2 /2 *?B+�;Q- bQmb H� /B`X /2
.B/B2` .2K�xBĐ`2 2i JQ`;�M CQmp2M2i- iX R- 1/BiBQMb /2 HǶ1>1aa- kyRe- TX jNd@9RdX
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HQ;B[m2b- /2 H2m`b `vi?K2b 2i /2 H2m`b BMi2MbBiûbX G2 +?�TBi`2 bmBp�Mi T`QHQM;2 2M Qmi`2 +2 KQm@
p2K2Mi 2M KQMi`�Mi [m2 H2b i`�MbBiBQMb �/p2Mm2b 2M kyRd /m 7�Bi /2 HǶ2Mi`û2 2M pB;m2m` /2 H�
`2bi`B+iBQM /m +mKmH /2b K�M/�ib bQMi KQBMb /2b `mTim`2b [m2 /2b i`�MbBiBQMb MQ`K�H2b /�Mb H2
T`Q+2bbmb /2 +mKmH�iBQM- MQiBQM [mB T2`K2i /QM+ /2 b�BbB` /2 7�ÏQM mMB}û2 H2b ?�mbb2b 2i #�Bbb2b
/ǶBMi2MbBiû /m +mKmH �m +Qm`b /2b +�``Bĕ`2b TQHBiB[m2bX

jXk .2b +�``Bĕ`2b Q`/QMMû2bXXX
.2b BM/B+�i2m`b bi�iBbiB[m2b- +QKK2 H2 MQK#`2 +mKmHû /Ƕ�MMû2b /2 K�M/�ib Qm H2 MQK#`2

/2 ivT2b /2 K�M/�ib 2t2`+ûb �m +Qm`b /2 H� i`�D2+iQB`2- T2`K2ii2Mi /2 K2ii`2 2M ûpB/2M+2
H� /Bp2`bBiû /2b bBim�iBQMb T�`KB mM KāK2 ;`QmT2 2i /2b 7Q`K2b /Bzû`2M+Bû2b /2 +mKmH�iBQM j3X
hQmi27QBb- /�Mb H� T`2KBĕ`2 �TT`Q+?2 bQKK2` H2b /m`û2b /2 K�M/�ib Mû;HB;2 H2m` /Bp2`bBiû c /�Mb
H� b2+QM/2- H2 MQK#`2 /2 ivT2b /2 K�M/�ib 2t2`+ûb �m +Qm`b /2 H� i`�D2+iQB`2 K�M[m2 HǶûT�Bbb2m`
i2KTQ`2HH2 /2 +2b BMb+`BTiBQMb /�Mb /Bzû`2Mi2b �bb2K#Hû2bX GǶ�M�Hvb2 b2 7�Bi �HQ`b HQM;Bim/BM�H2
2i TQ`i2 bm` H2b +�``Bĕ`2b ûH2+iBp2b bûM�iQ`B�H2bX

jXkXR GǶûim/2 /2b +�``Bĕ`2b ûH2+iBp2b +QKK2 bû[m2M+2b
GǶQ#D2+iBp�iBQM /2b +�``Bĕ`2b bûM�iQ`B�H2b T�bb2 T�` H2m` /2b+`BTiBQM 2M i2`K2b /2 bû[m2M+2b-

+Ƕ2bi@¨@/B`2 /2b 2M+?�ŗM2K2Mib /Ƕûi�ib bm++2bbB7b- [mB `2~ĕi2Mi H2b TQbBiBQMb /ûi2Mm2b ¨ mM BMb@
i�Mi i- Qm T2M/�Mi mM2 /m`û2 +Qm`i2- +Q``2bTQM/�Mi ¨ mM T�b i2KTQ`2HX G2b +�``Bĕ`2b ûH2+iBp2b
bQMi `2+QMbiBimû2b ¨ T�`iB` /ǶBM7Q`K�iBQMb TQ`i�Mi bm` bBt K�M/�ib UbûM�i2m`- /ûTmiû- /ûTmiû
2m`QTû2M- ûHm `û;BQM�H- ûHm /ûT�`i2K2Mi�H- ûHm KmMB+BT�HV 2i /2mt 7QM+iBQMb UKBMBbi`2- �mtB@
HB�B`2 TQHBiB[m2VX G� /û}MBiBQM /2b ûi�ib TQbbB#H2b M2 p� T�b /2 bQB- /m 7�Bi /2b KmHiBTH2b 7Q`K2b
TQbbB#H2b /2 +mKmHX lM2 KāK2 bû[m2M+2- T�` 2t2KTH2 āi`2 K�B`2 @ K�B`2@+QMb2BHH2` ;ûMû`�H @
bûM�i2m`@K�B`2 @ bûM�i2m`- T2mi āi`2 +Q/û2 /2 KmHiBTH2b 7�ÏQMb ,

R k j 9
K�B`2 K�B`2@+QMb2BHH2` ;ûMû`�H bûM�i2m`@K�B`2 bûM�i2m`

MQM@+mKmH +mKmH +mKmH MQM@+mKmH

MQM@+mKmH +mKmH MQM@M�iBQM�H
+mKmH

M�iBQM�H@MQM@M�iBQM�H
MQM@+mKmH

MQM@+mKmH
+mKmH

KmMB+BT�H@/ûT�`i2K2Mi�H
+mKmH

M�iBQM�H@KmMB+BT�H
MQM@+mKmH

XXX XXX XXX XXX

j3X aQKK2` H2b /m`û2b /2 HǶ2Mb2K#H2 /2b K�M/�ib Q++mTûb T�` mM2 KāK2 T2`bQMM2 2bi mM 2t2`+B+2 Kû/B�iB[m2
+Qm`�Mi- [mB /QMM2 2M 2z2i ¨ pQB` HǶBMi2MbBiû /m +mKmH �m +Qm`b /m i2KTbX oQB` 2M �MM2t2 H� 6B;m`2 �jXk- TX Ryy-
[mB T`ûb2Mi2 H2 MQK#`2 /Ƕ�MMû2b /2 K�M/�ib +mKmHû2b- 2M �#bQHm Qm 2M `2H�iB7 U`�TTQ`iû �m MQK#`2 /Ƕ�MMû2b
T�bbû2b 2M TQHBiB[m2VX SQm` H2 MQK#`2 /2 ivT2b /2 K�M/�ib 2t2`+ûb �m +Qm`b /2 H� i`�D2+iQB`2- 2i b2b 7Q`i2b
p�`B�iBQMb b2HQM H2 b2t2 /2 H� T2`bQMM2 ûHm2- pQB` 2M �MM2t2 H2 h�#H2�m �jXR- TX NNX
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�}M /ǶûpBi2` HǶĿ BKTQ`i�iBQM 2M +QMi`2#�M/2 /2 +�iû;Q`B2b /2 T2Mbû2 [mB bQMi ¨ HǶûi�i T`�iB[m2
/�Mb H� `û�HBiû jN ŀ- i2HH2b [m2 H2 HQ+�H 2i H2 M�iBQM�H- H2b ûi�ib bQMi /û}MBb /2 7�ÏQM BM/m+iBp2-
¨ T�`iB` /ǶmM2 �M�Hvb2 /2 HǶ2bT�+2 /2b TQbBiBQMb ûH2+iBp2b /2b bûM�i2m`b 7`�MÏ�Bb UpQB` 1M+�/`û
9- 2M �MM2t2- TX RyyVX 1M 7�Bb�Mi �TT�`�ŗi`2 /Bzû`2Mi2b 7Q`K2b /2 KmHiBTQbBiBQMM�HBiû- HǶ�M�Hvb2
;ûQKûi`B[m2 T2`K2i- ¨ H� bmBi2 /2 i`�p�mt K2ii�Mi 2M ûpB/2M+2 HǶBKTQ`i�M+2 /ǶmM2 �M�Hvb2
�ii2MiBp2 ¨ HǶ2bT�+2 9y- /2 T`û+Bb2` HǶQTTTQbBiBQM M�iBQM�HfHQ+�H �p2+ H� /û}MBiBQM /2 i`QBb 7Q`K2b
/ǶBKTH�Mi�iBQM ûH2+iBp2 , KmMB+BT�H2@/ûT�`i2K2Mi�H2- `û;BQM�H2 2i M�iBQM�H2 U/ûTmiû- bûM�i2m`-
/ûTmiû 2m`QTû2M- KBMBbi`2VX

*2ii2 i`BT�`iBiBQM- [mB BMiĕ;`2 H� bTû+B}+Biû /2 HǶû+?2HQM `û;BQM�H 9R- T2`K2i 2MbmBi2 /2 /û}MB`
H2b ûi�ib /2b bû[m2M+2bX 1M@/2?Q`b /2b Tû`BQ/2b /m`�Mi H2b[m2Hb H2b BM/BpB/mb M2 bQMi T�b Mûb-
bQMi KQ`ib Qm QMi KQBMb /2 R3 �Mb- 2M #H�M+- H2b i`�D2+iQB`2b ¨ T�`iB` /2 R3 �Mb b2 /û+QKTQb2Mi
2M M2m7 ûi�ib , BV /ûi2MB` mM UmMB[m2V K�M/�i M�iBQM�H c BBV +mKmH2` mM K�M/�i M�iBQM�H 2i mM
K�M/�i `û;BQM�H 9k c BBBV +mKmH2` mM K�M/�i M�iBQM�H 2i mM K�M/�i /ûT�`i2K2Mi�HfKmMB+BT�H c
BpV +mKmH2` mM K�M/�i `û;BQM�H 2i mM K�M/�i /ûT�`i2K2Mi�HfKmMB+BT�H c pV +mKmH2` /2b K�M@
/�ib /ûT�`i2K2Mi�H 2i KmMB+BT�H c pBV /ûi2MB` mM mMB[m2 K�M/�i `û;BQM�H c pBBV /ûi2MB` mM mMB[m2
K�M/�i /ûT�`i2K2Mi�H Qm KmMB+BT�H c pBBBV āi`2 �mtBHB�B`2 TQHBiB[m2 c BtV āi`2 ?Q`b TQHBiB[m2X G�
T`Bb2 2M +QKTi2 /2 HǶ�mtBHB�`B�i TQHBiB[m2 bǶBKTQb2 /�Mb H� K2bm`2 Qɍ +Ƕ2bi mM KQv2M /ǶQ#D2+iBp2`
HǶ2Mi`û2 2M TQHBiB[m2- [mB /�Mb +2`i�BMb +�b T`û+ĕ/2 HǶ2Mi`û2 2M TQHBiB[m2 ûH2+iBp2X 1M `2p�M+?2-
H2b ûp2Mim2HH2b 7QM+iBQMb T�`iBb�M2b M2 bQMi T�b T`Bb2b 2M +QKTi2- /m 7�Bi /ǶmM MQK#`2 ûH2pû /2
TQi2MiB2HH2b /QMMû2b K�M[m�Mi2bX GǶ2Mi`û2 2M TQHBiB[m2 +Q``2bTQM/ ¨ H� /�i2 /Ƕ2Mi`û2 /�Mb H�
T`2KBĕ`2 TQbBiBQM /Ƕ�mtBHB�B`2 TQHBiB[m2- Qm b2 +QM7QM/ �p2+ H� /�i2 /Ƕ2Mi`û2 2M TQHBiB[m2 ûH2+iBp2-
HQ`b[m2 H� T2`bQMM2 MǶ� T�b +QMMm /Ƕ�mtBHB�`B�i TQHBiB[m2X lM2 7QBb +2b ûi�ib /û}MBb- H2b bû[m2M+2b
/Ƕûi�ib bQMi �M�Hvbû2b 9jX

jNX SB2``2 "Qm`/B2m- GǶBMiû`āi �m /ûbBMiû`2bb2K2Mi , +Qm`b �m *QHHĕ;2 /2 6`�M+2- bQmb H� /B`X /2 CmHB2M .mp�H-
S�`Bb- 6`�M+2- _�BbQMb /Ƕ�;B` , a2mBH- kykk- TX k83X

9yX 6`û/û`B+ a�rB+FB 2i C2�M@GQmBb "`B[m2i- Ŀ GǶ�M�Hvb2 HQ+�HBbû2 /m TQHBiB[m2 ŀ- SQHBiBt kUd@3V- RN3NX
9RX .Ƕ�mi`2b +?QBt /Ƕûi�ib QMi ûiû i2biûb- �p2+ /2b `ûbmHi�ib T`Q+?2bX G� i`BT�`iBiBQM +QMb2`pû2 b2 DmbiB}2 T�`

H2 7�Bi [mǶ2M bBim�iBQM /2 KmHiBTH2b K�M/�ib HQ+�mt 2i `û;BQM�mt- H2 K�M/�i `û;BQM�H b2 /BbiBM;m2 +�` +Ƕ2bi +2HmB
[mB 2bi H2 THmb 7`û[m2KK2Mi �#�M/QMMû T�` H2b bûM�i2m`bX am` bQM +�`�+iĕ`2 b2+QM/�B`2- pQB` :Q/K2`- Ŀ G2b
ûHmb `û;BQM�mt , mM T2`bQMM2H TQHBiB[m2 2Mi`2 MQi�#BHBb�iBQM- /ûMQi�#BHBb�iBQM 2i `2MQi�#BHBb�iBQM ŀX

9kX �}M /ǶûpBi2` H� KmHiBTHB+�iBQM /2b ûi�ib- /�Mb H2 +mKmH M�iBQM�H@`û;BQM�H 2bi �mbbB +QKTiû H2 +mKmH M�iBQM�H@
`û;BQM�H@/ûT�`i2K2Mi�HfKmMB+BT�H- /�Mb H� K2bm`2 Qɍ +Ƕ2bi H2 K�M/�i `û;BQM�H [mB 2bi /BbiBM+iB7X SQm` mM �mi`2
2t2KTH2 /2 +Q/�;2 Ŀ 2M +�b+�/2 ŀ- pQB` :BHH2b "�biBM 2i �MiQBM2 J�+?mi- Ŀ :`�pBi�iBQM 2i /BbT2`bBQM /�Mb H2b
+�``Bĕ`2b /2b DQm`M�HBbi2b T�bbûb T�` H� T`2bb2 [mQiB/B2MM2 M�iBQM�H2 ŀ- h2KTQ`�HBiûbX _2pm2 /2 b+B2M+2b bQ+B�H2b
2i ?mK�BM2b UkjV- kyReX

9jX am` HǶBMiû`āi /2 HǶ�M�Hvb2 /2b bû[m2M+2b TQm` HǶûim/2 /2b +mKmHb 2i /2b +�``Bĕ`2b- pQB` G2K2`+B2`- Ŀ G2b
+�``Bĕ`2b /2b K2K#`2b /2b BMbiBimiBQMb +QMbmH�B`2b T�`BbB2MM2b �m sAs2 bBĕ+H2 ŀX

8R



jXkXk lM +m`bmb TQHBiB+mK

50
4 

se
q.

 (n
=5

04
), 

so
rte

d

1943 1948 1953 1958 1963 1968 1973 1978 1983 1988 1993 1998 2003 2008 2013 2018

mandat national
cumul national−régional
cumul national−dép/mun

cumul régional−dép/mun
cumul dép−mun
mandat régional

mandat dép/mun
auxiliaire politique
hors politique

<18/mort

6B;m`2 jXk , h�TBb /2 bû[m2M+2b /2b i`�D2+iQB`2b URN9j@kyRNV /2b bûM�i2m`b 7`�MÏ�Bb bBû;2�Mi 2Mi`2
kyR9 2i kykyX
aQm`+2 , #�b2 bûM�i2m`bR9kyX
*?�KT , bûM�i2m`b U?Q`b `2T`ûb2Mi�Mib /2b 6`�MÏ�Bb /2 HǶûi`�M;2`V �v�Mi bBû;û 2Mi`2 kyR9 2i kykyX
G2+im`2 , 1M �#b+Bbb2- H2 i2KTb- 2M Q`/QMMû2- H2b BM/BpB/mb , +?�[m2 HB;M2 `2T`ûb2Mi2 /QM+ mM2
i`�D2+iQB`2- +QKTQbû2 /2 /Bzû`2Mib ûi�ibX G� THmT�`i /2b BM/BpB/mb 2M+?�ŗM2Mi- ¨ T�`iB` /2 R3 �Mb-
mM2 Tû`BQ/2 ?Q`b TQHBiB[m2 U2M ;`BbV- TmBb /Bzû`2Mib ivT2b /2 K�M/�ibX
LQi2 , HǶ�#`ûpB�iBQM /ûTfKmM +Q``2bTQM/ ¨ /ûT�`i2K2Mi�HfKmMB+BT�HX G2b i`�D2+iQB`2b bQMi `2;`Qm@
Tû2b b2HQM H2m` ûi�i }M�HX

G2b +�``Bĕ`2b TQHBiB[m2b bQMi `2T`ûb2Miû2b bQmb 7Q`K2 /2 i�TBb U6B;m`2 jXkV , HǶ�t2 ?Q`BxQMi�H
+Q``2bTQM/ �m i2KTb- /û+QKTQbû 2M �MMû2b- /2 RN9j U/û#mi /2 H� T`2KBĕ`2 bû[m2M+2V ¨ kyRN c bm`
HǶ�t2 p2`iB+�H- ¨ +?�[m2 HB;M2 +Q```2bTQM/ mM BM/BpB/mX 1HH2b b2K#H2Mi /Ƕ�#Q`/ +�`�+iû`Bbû2b T�`
mM Q`/`2 /Ƕûi�ib bm++2bbB7b `2H�iBp2K2Mi `û;mHB2` 2i mM2 HQ;B[m2 +QKKmM2X >Q`KBb H2b BM/BpB/mb
[mB 2Mi`2Mi 2M TQHBiB[m2 /B`2+i2K2Mi T�` mM K�M/�i M�iBQM�H U}HBĕ`2 /Ƕ�++ĕb /B`2+i �m +2Mi`2 99V-
H� THmT�`i /2b BM/BpB/mb 7QMi /2b T�b bBKBH�B`2b- +Ƕ2bi@¨@/B`2 [mǶBHb +QKK2M+2Mi T�` mM K�M/�i
KmMB+BT�H 2ifQm /ûT�`i2K2Mi�H- 2i /�Mb +2`i�BMb +�b KQBMb +Qm`�Mib mM K�M/�i `û;BQM�HX *2b
ûi�T2b bQMi bmBpB2b /2 T?�b2b /2 +mKmH /2 +2b i`QBb K�M/�ib- TmBb /2 HǶ�++2bbBQM ¨ mM K�M/�i

99X :�tB2- G� /ûKQ+`�iB2 `2T`ûb2Mi�iBp2X
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M�iBQM�H 2i /QM+ mM +mKmH M�iBQM�H@`û;BQM�Hf/ûT�`i2K2Mi�HfKmMB+BT�HX 1M}M- /�Mb +2`i�BMb
+�b- +2b K�M/�ib MQM@M�iBQM�mt bQMi �#�M/QMMûb TQm` M2 +QMb2`p2` [m2 H2 K�M/�i bûM�iQ`B�HX
G2 +�`�+iĕ`2 K�DQ`Bi�B`2K2Mi KmMB+BT�H 2i /ûT�`i2K2Mi�H /2 H� +mKmH�iBQM T`Qmp2 H2b �{MBiûb
ûH2+iBp2b- �mt b2Mb };m`û +QKK2 T`QT`2- /2b bûM�i2m`b �p2+ +2b K�M/�ib- +2 [mB b2 +QKT`2M/
�mbbB ¨ HǶ�mM2 /m bmz`�;2 BM/B`2+i 2i /2 H2m` HB2M �mt ;`�M/b ûH2+i2m`bX SHmb ;ûMû`�H2K2Mi- H2
+mKmH i`�Mbp2`b�H 2bi bi`m+im`�Mi /�Mb H2b +�``Bĕ`2b TQHBiB[m2b K�`[mû2b T�` mM T`Q+2bbmb THmb
;ûMû`�H /2 +mKmH�iBQMX *2 T`Q+2bbmb 2bi bi`m+im`û T�` mM KQ/ĕH2 +2Mi`�H- [m2 /û+`Bi 2M kyRj H2
bûM�i2m` G2b _ûTm#HB+�BMb /2 HǶPBb2 >m;m2b SQ`i2HHB ,

Ŀ h`�/BiBQMM2HH2K2Mi- 2M 6`�M+2- QM 7�Bb�Bi /2 H� TQHBiB[m2 2M bǶ2M;�;2�Mi �m MBp2�m
HQ+�H , QM ûi�Bi /Ƕ�#Q`/ +QMb2BHH2` KmMB+BT�H- 2MbmBi2 K�B`2- ûp2Mim2HH2K2Mi +QMb2BHH2`
;ûMû`�H- TmBb QM ;`BKT�Bi H2b û+?2HQMb /m +m`bmb Dmb[mǶ¨ /2p2MB` /ûTmiû- pQB`2 bûM�i2m`-
2i KāK2- bB TQbbB#H2- S`ûbB/2Mi /2 H� _ûTm#HB[m2X *2ii2 +QM+2TiBQM /2 H� TQHBiB[m2- 7QM/û2
bm` mM +m`bmb ?QMQ`mK- �p�Bi mM2 +Q?û`2M+2- [mB i2M�Bi T`BM+BT�H2K2Mi ¨ H� pQHQMiû /2b
ûHmb HQ+�mt /2 i2MB` 7�+2 �m TQmpQB` +2Mi`�H /2 HǶúi�i , 2M +mKmH�Mi b� 7QM+iBQM �p2+ +2HH2
/ǶûHm M�iBQM�H- HǶûHm HQ+�H b2 /QMM�Bi H2b KQv2Mb /2 `ûbBbi2` �m T`û72i 2i �m KBMBbi`2X 98 ŀ

G� `2T`ûb2Mi�iBQM /2b +�``Bĕ`2b +QM}`K2 H2 7�Bi [m2 H� +QMp2`;2M+2 �miQm` /ǶmM KQ/ĕH2 +2M@
i`�H T`BK2 H� /Bp2`;2M+2 9eX *2 KQ/ĕH2 +QMbiBim2 mM2 7Q`K2 /2 Ŀ M�``�iBQM T`BM+BT�H2 9d ŀ- [mB
+QMi`�BMi H2b i`�D2+iQB`2b- 2i bǶ2tTHB[m2 MQi�KK2Mi T�` H� +Q/B}+�iBQM 2i HǶBMbiBimiBQMM�HBb�iBQM
T`Q;`2bbBp2 /2b +�``Bĕ`2b TQHBiB[m2b- MQi�KK2Mi 2M i2`K2b /2 +mKmH 93X �mbbB `2H2pû +?2x H2b /û@
Tmiûb 7`�MÏ�Bb 9N- +2 +m`bmb ?QMQ`mK TQHBiB+mK +H�bbB[m2 TQb2 /�Mb H� THmT�`i /2b +�b H� TQbBiBQM
/ûT�`i2K2Mi�H2- KmMB+BT�H2 Qm `û;BQM�H2- pQB`2 H2 +mKmH /2 +2b K�M/�ib- +QKK2 T`û�H�#H2 ¨
HǶ�++ĕb �m aûM�iX AH +Q``2bTQM/ �m Ŀ +m`bmb T`û@ûi�#HB /�Mb mM2 BMbiBimiBQM ŀ [mǶûpQ[m2 CX@*X S�b@
b2`QM- HQ`b[mǶBH /û+`Bi +?�[m2 T�b �++QKTHB Ŀ +QKK2 H2 T`Q/mBi HQ;B[m2K2Mi +`QBbû /ǶmM2 /û+BbBQM
bm#D2+iBp2 Ui`�Mb�+iBQM- Mû;Q+B�iBQM- +QM~Bi- �#bi2MiBQMV 2i /2 HǶQ#D2+iBpBiû /ǶmM2 +QMi`�BMi2 /2
+?2KBM2K2Mi U+m`bmb T`û@ûi�#HB /�Mb mM2 BMbiBimiBQMV 8y ŀ- �mt[m2HH2b BH 7�m/`�Bi �DQmi2` H2b �Hû�b
/2 HǶûH2+iBQMX *2i Q`/QMM�M+2K2Mi /2b +�``Bĕ`2b TQHBiB[m2b `2bbQ`i T�`iB+mHBĕ`2K2Mi /m 7�Bi /m
+�b ûim/Bû- +Ƕ2bi@¨@/B`2 /2b K2K#`2b /m aûM�i- /QMi H2b +�``Bĕ`2b bQMi `2H�iBp2K2Mi ?QKQ;ĕM2b-
T?ûMQKĕM2 �++2Mimû T�` H2 /ûp2HQTT2K2Mi /ǶmM2 Ŀ }H2 /Ƕ�ii2Mi2 Q`/QMMû2 8R ŀ- [mB `û;Bi HǶ�++ĕb
�mt TQbBiBQMb ûH2+iBp2b M�iBQM�H2b- HǶ�ii2Mi2 T�bb�Mi MQi�KK2Mi T�` H2b K�M/�ib HQ+�mtX

úim/B2` H2b +�``Bĕ`2b TQHBiB[m2b T�` H2 T`BbK2 /m T`Q+2bbmb /2 +mKmH�iBQM 7�Bi �TT�`�ŗi`2
H2m`b `2bb2K#H�M+2b 2i H2m` Q`;�MBb�iBQM �miQm` /ǶmM +m`bmb ?QMQ`mKX a�Mb iQK#2` /�Mb H2
Ŀ T�`�HQ;BbK2 /2 HǶ2t2KTH2 /`�K�iB[m2 8k ŀ- mM +2`i�BM MQK#`2 /2 +�``Bĕ`2b bǶûHQB;M2Mi /2 +2

98X aû�M+2 /m R3 b2Ti2K#`2 kyRj- +QKTi2 `2M/m BMiû;`�H /2b /û#�ib- ?iiTb,ffrrrXb2M�iX7`fb2�M+2bf
bkyRjyNfbkyRjyNR3fbkyRjyNR3nKQMQX?iKHX

9eX "�biBM- Ŀ :`�pBi�iBQM- �Hû�- bû[m2M+2X o�`B�iBQMb bQ+BQHQ;B[m2b �miQm` /m +QM+2Ti /2 +�``Bĕ`2 ŀX
9dX �M/`2r �##Qii- Ŀ § T`QTQb /m +QM+2Ti /2 hm`MBM; SQBMi ŀ- "B7m`+�iBQMb- bQmb H� /B`X /2 JB+?2H :`Qb@

b2iiB- J�`+ "2bbBM 2i *H�B`2 "B/�`i- S�`Bb- G� .û+Qmp2`i2- kyyN- TX R3d@kRRX
93X J�``2H- Ŀ GǶûHm 2i bQM /Qm#H2 ŀX
9NX aBM2�m 2i hB#2`D- Ŀ *�M/B/�ib 2i /ûTmiûb 7`�MÏ�Bb 2M kyyk ŀX
8yX S�bb2`QM- Ŀ "BQ;`�T?B2b- ~mt- BiBMû`�B`2b- i`�D2+iQB`2b ŀX
8RX PHHBQM- G2b +�M/B/�ib- TX RNX
8kX "Qm`/B2m- *?�K#Q`2/QM 2i S�bb2`QM- G2 KûiB2` /2 bQ+BQHQ;m2- TX 3yX

8j
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KQ/ĕH2 +2Mi`�H- ¨ HǶBMbi�` /2 H� bûM�i`B+2 UkyRR@kyRdV û+QHQ;Bbi2 /2 S�`Bb G2BH� �ś+?B- +�M/B/�i2
#�iim2 �mt ûH2+iBQMb Hû;BbH�iBp2b /2 kyRd- 2i [mB M2 b2`� `2biû2 [m2 bBt �MMû2b 2M TQHBiB[m2
ûH2+iBp2X SHmb H�`;2K2Mi- 2i +Ƕ2bi H¨ HǶBMiû`āi /2 H2b ûim/B2` T�` H2 T`BbK2 /2 H� +mKmH�iBQM- H�
+QKTQbBiBQM /2b +�``Bĕ`2b ûH2+iBp2b 2i H2b `2+QM};m`�iBQMb [m2 +QMM�Bbb2Mi +2`i�BM2b +�``Bĕ`2b 2M
kyRd U6B;m`2 jXkV- `�TT2HH2Mi HǶ2tBbi2M+2 /2 HQ;B[m2b /Bzû`2M+Bû2bX

jXj XXX �mt HQ;B[m2b /Bzû`2M+Bû2b
�}M /2 K2ii`2 2M ûpB/2M+2 /2b 7Q`K2b +QKKmM2b /2 +�``Bĕ`2b- H2b bû[m2M+2b `2T`ûb2Miû2b

bmT`� bQMi bQmKBb2b ¨ /2b Kûi?Q/2b /Ƕ�TT�`B2K2Mi QTiBK�HX Abbm2b /2 H� #BQHQ;B2 2i MQi�KK2Mi
2KTHQvû2b TQm` HǶ�M�Hvb2 /2 bû[m2M+2b /Ƕ�.L- +2b Kûi?Q/2b T2`K2ii2Mi /2 +H�bb2` BM/m+iBp2@
K2Mi H2b /Bzû`2Mi2b bû[m2M+2b- b2HQM H2m`b `2bb2K#H�M+2b 2i /Bbb2K#H�M+2b 8jX G2 +�H+mH /2 /Bb@
i�M+2b 2Mi`2 bû[m2M+2b � +QMMm /2b `�{M2K2Mib KmHiBTH2b /2TmBb H2b �MMû2b kyyy- 2i /2K�M/2
+2`i�BM2b T`û+�miBQMb /�Mb H2 +�b /2b bû[m2M+2b bûM�iQ`B�H2b- /ǶBMû;�H2b HQM;m2m`b U1M+�/`û kVX

1M+�/`ö k PTiBK�H K�i+?BM; bm` i`�D2+iQB`2b /2 HQM;m2m`b BMû;�H2b 2i T`Bb2 2M
+QKTi2 /2 H� /m`û2 /2b ûTBbQ/2bX

§ /2b }Mb /2 +QKT�`�BbQM- H2b bû[m2M+2b pBbm�HBbû2b bmT`� bQMi `û/mBi2b ¨ H� Tû`BQ/2
+QKK2MÏ�Mi �mt R3 �Mb /2 HǶBM/BpB/m- bQBi /2 i UR3 �MbV ¨ i Y dd UN8 �MbVX .ĕb HQ`b iQmi2b H2b
i`�D2+iQB`2b MǶQMi T�b H� KāK2 HQM;m2m` U/2 R8 ¨ dd �MMû2bV- +2 [mB TQb2 mM +2`i�BM MQK#`2
/2 [m2biBQMb /2 T�`�Kûi`�;2X .Bzû`2Mi2b /BK2MbBQMb HBû2b ¨ H� i2KTQ`�HBiû- [mB 2KTQ`i2Mi
�mi�Mi /2 K2bm`2b /2 H� /Bbb2K#H�M+2 2Mi`2 i`�D2+iQB`2 �- T2mp2Mi āi`2 /BbiBM;mû2b /�Mb
HǶûim/2 /2 i`�D2+iQB`2b HQM;Bim/BM�H2b # , H2 iBKBM; UH2 +�H2M/`B2`V- H� /m`�iBQM UH� /m`û2 /�Mb
H2b /Bzû`2Mib ûi�ibV 2i H2 b2[m2M+BM; UHǶQ`/`2 /2b ûi�ib bm++2bbB7bVX *Ƕ2bi ¨ +2b /2mt /2`MBĕ`2b
/BK2MbBQMb [m2 HǶQM bǶ�ii�+?2 B+B- /�Mb H� K2bm`2 Qɍ H2b /Bzû`2M+2b 2Mi`2 bû[m2M+2b iB2MM2Mi
/ǶmM2 T�`i ¨ HǶQ`/`2 /2b ûi�ib UK�B`2 TmBb bûM�i2m` pX bûM�i2m` TmBb K�B`2 T�` 2t2KTH2V-
K�Bb �mbbB �mt /Bzû`2M+2b 2M i2`K2b /2 /m`û2b Uāi`2 K�B`2 pBM;i �Mb TmBb bûM�i2m` pX āi`2
K�B`2 +BM[ �Mb TmBb bûM�i2m`VX

GǶQTiBK�H K�i+?BM; +QKT�`2 2Mi`2 2HH2b H2b bû[m2M+2b- /QMi H� /BbbBKBH�`Biû 2bi /ûi2`KB@
Mû2 T�` H2 MQK#`2 /ǶQTû`�iBQMb ûHûK2Mi�B`2b [mB T2`K2ii2Mi /2 T�bb2` /2 HǶmM2 ¨ HǶ�mi`2X
G� /Bbi�M+2 2bi û;�H2 �m +Qȿi KBMBK�H /2 i`�Mb7Q`K�iBQM /ǶmM2 bû[m2M+2 ¨ HǶ�mi`2- pB� mM2
bû`B2 /ǶQTû`�iBQMb ûHûK2Mi�B`2b- /2 bm#biBimiBQM 2i /ǶBMb2`iBQMfbmTT`2bbBQM UBM/2HVX *2b QTû@
`�iBQMb i2+?MB[m2b QMi /2b BKTHB+�iBQMb +QM+2Tim2HH2b BKTQ`i�Mi2b , T`BpBHû;B2` H2b QTû`�iBQMb
/2 bm#biBimiBQM `2pB2Mi ¨ ûim/B2` /2b i`�D2+iQB`2b bQmb HǶ�M;H2 /2 H2m` bi`m+im`2 i2KTQ`2HH2-
�HQ`b [m2 T`BpBHû;B2` H2b QTû`�iBQMb BM/2H `2pB2Mi ¨ bǶBMiû`2bb2` ¨ HǶQ`/`2 /2b ûpûM2K2Mib-
KāK2 bB +2b ûpûM2K2Mib 2i H2b bû[m2M+2b /ǶûpûM2K2Mib M2 bQMi T�b +QM+QKBi�Mi2bX GǶ�`@
#Bi`�;2 2Mi`2 H2b /2mt- [mǶBH 7�mi �mbbB K2bm`2` ¨ HǶ�mM2 /2 H2m`b BMi2`�+iBQMb +- `2pB2Mi ¨

8jX �M/`2r �##Qii 2i �M;2H� hb�v- Ŀ a2[m2M+2 �M�HvbBb �M/ PTiBK�H J�i+?BM; J2i?Q/b BM aQ+BQHQ;v ,
_2pB2r �M/ S`QbT2+i ŀ- aQ+BQHQ;B+�H J2i?Q/b � _2b2�`+? kNURV- kyyy- TX j@jjX
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/QMM2` mM +Qȿi THmb 7�B#H2 �mt QTû`�iBQMb [m2 HǶQM T`BpBHû;B2X .m 7�Bi /2 H� MQM +QM+QKB@
i�M+2 2i /2b HQM;m2m`b /Bzû`2Mi2b /2b i`�D2+iQB`2b- H2b +Qȿib /2 bm#biBimiBQM 2i H2m` �`#Bi`�;2
�p2+ H2b +Qȿib BM/2H M2 T2mp2Mi B+B āi`2 miBHBbûb /X

lM2 b2+QM/2 ;ûMû`�iBQM /2 K2bm`2b /2 /BbbBKBH�`Biûb b2K#H2 �/�Tiû2 ¨ MQi`2 +�bX S�`KB
2HH2b- HǶPTiBK�H K�i+?BM; #2ir22M b2[m2M+2b Q7 bT2HHb- /Bi2 PJbT2HH- [mB +QKT�`2 /2b bû@
[m2M+2b /ǶûTBbQ/2b U+QKT`Bb +QKK2 H� `ûTûiBiBQM /�Mb H2 i2KTb /m KāK2 ûi�iV 2Mi`2 2HH2b-
iB2Mi ¨ H� 7QBb +QKTi2 /2 H� /m`û2 /2 HǶûTBbQ/2 U/m`�iBQMV 2i /2 HǶQ`/`2 /2b ûi�ib bm++2b@
bB7b Ub2[m2M+BM;V- K�Bb MQM /2 H2m` BMb+`BTiBQM i2KTQ`2HH2 UiBKBM;VX G� K�i`B+2 /2 /Bbi�M+2
+QMbi`mBi2 �p2+ H� Kûi?Q/2 PJbT2HH HǶ2bi �p2+ mM2 K�i`B+2 /2 +Qȿib /2 bm#biBimiBQM +QMbi�Mib
û;�mt ¨ k- mM +Qȿi BM/2H û;�H ¨ R- 2i mM +Qȿi /Ƕ2tT�MbBQM U2tT�MbBQM +QbiV û;�H ¨ yX8- b�+?�Mi
[mǶBH T2mi āi`2 +QKT`Bb 2Mi`2 y Ub2MbB#BHBiû MmHH2 ¨ H� i2KTQ`�HBiû- �m b2Mb /2 H� /m`�iBQM
THmiƬi [m2 /m iBKBM;V 2i R Ub2MbB#BHBiû MmHH2 �m b2[m2M+BM;VX

�X LB+QH�b _Q#2ii2- GǶ�M�Hvb2 bi�iBbiB[m2 /2b i`�D2+iQB`2b , hvTQHQ;B2b /2 bû[m2M+2b 2i �mi`2b �TT`Q+?2b-
S�`Bb- AM2/ ú/BiBQMb- kykRX

#X J�ii?B�b aim/2` 2i :BH#2`i _Bib+?�`/- Ŀ q?�i K�ii2`b BM /Bz2`2M+2b #2ir22M HB72 i`�D2+iQ`B2b , �
+QKT�`�iBp2 `2pB2r Q7 b2[m2M+2 /BbbBKBH�`Biv K2�bm`2b ŀ- CQm`M�H Q7 i?2 _Qv�H ai�iBbiB+�H aQ+B2iv , a2`B2b
� Uai�iBbiB+b BM aQ+B2ivV RdNUkV- kyRe- TX 93R@8RRX

+X Ap�MQ "BbQM- Ŀ PJ J�ii2`b , h?2 AMi2`�+iBQM 1z2+ib #2ir22M AM/2H �M/ am#biBimiBQM *Qbib ŀ- J2@
i?Q/QHQ;B+�H AMMQp�iBQMb PMHBM2 9UkV- kyyN- TX 8j@edX

/X G�m`2Mi G2bM�`/- Ŀ PTiBK�H J�i+?BM; �M/ aQ+B�H a+B2M+2b ŀ- kyye- TX kdX

lM2 7QBb H2 +�H+mH /2b /Bbi�M+2b 2Mi`2 bû[m2M+2b `û�HBbû- mM2 +H�bbB}+�iBQM �b+2M/�Mi2 ?Bû@
`�`+?B[m2 T2`K2i /2 /û}MB` /2b +H�bb2bX G� ivTQHQ;B2 `2i2Mm2 +QKTi2 +BM[ +H�bb2b 89- /QMi bQMi
`2T`ûb2Miûb 88 H2b i�TBb /2 bû[m2M+2b U6B;m`2 jXjVX AH 2bi �HQ`b TQbbB#H2- �m b2BM /ǶmM KāK2 ;`QmT2-
MQKBM�H2K2Mi +Q?û`2Mi- /2 /BbiBM;m2` /Bzû`2Mi2b 7Q`K2b /2 +mKmH�iBQM- +Ƕ2bi@¨@/B`2 /Ƕ2M+?�ŗ@
M2K2Mi i2KTQ`2H /2 TQbBiBQMb KmHiBTH2b 2i ûp2Mim2HH2K2Mi +QMDQBMi2bX SHmb [m2 H2 i2KTb HQM;
/2 H� +mKmH�iBQM- +Ƕ2bi bQM BMi2MbBiû 2i b� +QKTQbBiBQM [mB BKTQ`i2MiX

jXjXR .Bzû`2Mi2b 7Q`K2b /2 +�``Bĕ`2
G� ivTQHQ;B2 T2mi āi`2 `2T`ûb2Miû2 bQmb H� 7Q`K2 /2 +BM[ 2Mb2K#H2b /2 i�TBb /2 bû[m2M+2b-

+Q``2bTQM/�Mi ¨ +?�[m2 +H�bb2 /û}MB2 T�` H� +H�bbB}+�iBQMX *?�[m2 +H�bb2 +Q``2bTQM/ ¨ mM2 7Q`K2
/2 +mKmH�iBQM 2i 2bi /û+`Bi2 ¨ T�`iB` /2 p�`B�#H2b /2b+`BTiBp2b Uh�#H2�mt jX9 2i jX8 c 2M �MM2t2-
h�#H2�mt �jXe 2i �jXd- TX Ry9@Ry8V- �BMbB [mǶ¨ HǶ�B/2 /2 T�`�M;QMb- +Ƕ2bi@¨@/B`2 /ǶBM/BpB/mb
ivTB[m2b /2 +?�[m2 +H�bb2X *2b +H�bb2b b2 /BbiBM;m2Mi /Ƕ�#Q`/ T�` H2b ivT2b /2 TQbBiBQMb ûH2+iBp2b
/ûi2Mm2b �m +Qm`b /2 H� +�``Bĕ`2X

89X G2 +?QBt /m MQK#`2 b2 +H�bb2b b2 7�Bi bm` H� #�b2 /m /2M/Q;`�KK2 2i /m ;`�T?B[m2 /2b b�mib /ǶBM2`iB2
UpQB` 2M �MM2t2 6B;m`2b �jX9 2i �jX8- TX Ryj@Ry9VX

88X G2b `2T`ûb2Mi�iBQMb ;`�T?B[m2b BM+Hm2Mi- 2M #H�M+- H� Tû`BQ/2 /m`�Mi H�[m2HH2 HǶBM/BpB/m MǶ2bi T�b Mû- �
KQBMb /2 R3 �Mb Qm 2bi KQ`i- �}M /2 `2TH�+2` H2b i`�D2+iQB`2b /�Mb H2m` +�H2M/`B2`- K�Bb H� ivTQHQ;B2 2bi #B2M
+QMbi`mBi2 bm` H2b M2m7 ûi�ib BM/B[mûb U?Q`b TQHBiB[m2- āi`2 �mtBHB�B`2 TQHBiB[m2- /ûi2MB` mM K�M/�i HQ+�H- /ûi2MB`
mM K�M/�i `û;BQM�H- +mKmH2` /2b K�M/�ib HQ+�mt- +mKmH2` mM K�M/�i `û;BQM�H 2i mM K�M/�i HQ+�H- +mKmH2`
mM K�M/�i M�iBQM�H 2i mM K�M/�i HQ+�H- +mKmH2` mM K�M/�i M�iBQM�H 2i mM K�M/�i `û;BQM�H- 2i 2M}M /ûi2MB`
mM K�M/�i M�iBQM�HV 2i M2 T`2M/ T�b 2M +QKTi2 H� /m`û2 /2 HǶûi�i #H�M+ UIR3 �Mb Qm KQ`iV- TQm` M2 T�b i2MB`
+QKTi2 /m /û+�H�;2 /2b i`�D2+iQB`2b /�Mb H2 i2KTbX
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1. cumul régional−dép/mun, cumul national−dép/mun
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2. long cumul national−dép/mun
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3. carrière pol. courte, coloration régionale
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4. long cumul dép−mun
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5. long mandat dép/mun
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mandat national
cumul national−régional
cumul national−dép/mun
cumul régional−dép/mun
cumul dép−mun
mandat régional
mandat dép/mun
auxiliaire politique
hors politique
<18/mort

6B;m`2 jXj , h�TBb /2 bû[m2M+2b URN9j@kyRNV- b2HQM H2b bBt ivT2b /2 i`�D2+iQB`2b /2b bûM�i2m`b 7`�M@
Ï�Bb bBû;2�Mi 2Mi`2 kyR9 2i kykyX
aQm`+2 , #�b2 bûM�i2m`bR9kyX
*?�KT , bûM�i2m`b U?Q`b `2T`ûb2Mi�Mib /2b 6`�MÏ�Bb /2 HǶûi`�M;2`V �v�Mi bBû;û 2Mi`2 kyR9 2i kykyX
G2+im`2 , 1M �#b+Bbb2- H2 i2KTb- 2M Q`/QMMû2- H2b BM/BpB/mb , +?�[m2 HB;M2 `2T`ûb2Mi2 /QM+ mM2
i`�D2+iQB`2- +QKTQbû2 /2 /Bzû`2Mib ûi�ibX LQi2 , HǶ�#`ûpB�iBQM /ûTfKmM +Q``2bTQM/ ¨ /ûT�`i2K2M@
i�HfKmMB+BT�HX

lM2 +mKmH�iBQM `2H�iBp2K2Mi HQM;m2 2i 2M+?�ŗM�Mi mM K�M/�i /ûT�`i2K2Mi�H Qm KmMB+BT�H-
mM +mKmH `û;BQM�H@/ûT�`i2K2Mi�HfKmMB+BT�H TmBb mM +mKmH M�iBQM�H@/ûT�`i2K2Mi�HfKmMB+BT�H-
+QM+2`M2 3N BM/BpB/mb U+H�bb2 R- RdXd W /2 HǶ2Mb2K#H2VX GǶ2Mi`û2 2M TQHBiB[m2 2bi T`û+Q+2- TmB@
[mǶ2HH2 � 2M KQv2MM2 HB2m ¨ HǶ�;2 /2 kN �Mb U+QMi`2 je 2M KQv2MM2V- 2i +QKK2M+2 7`û[m2KK2Mi
T�` mM2 TQbBiBQM /Ƕ�mtBHB�B`2 TQHBiB[m2- +2 [mB +QM+2`M2 jRX8 W /2b K2K#`2b /2 +2ii2 +H�bb2-
+QMi`2 RRX8 W /2 HǶ2Mb2K#H2X § mM2 Tû`BQ/2 /2 K�M/�i /ûT�`i2K2Mi�H Qm KmMB+BT�H bm++ĕ/2
mM2 HQM;m2 Tû`BQ/2 /2 +mKmH `û;BQM�H@/ûT�`i2K2Mi�HfKmMB+BT�H U3Xj �MMû2b 2M KQv2MM2V- TmBb
/2 +mKmH M�iBQM�H@/ûT�`i2K2Mi�HfKmMB+BT�HX G2 K�M/�i `û;BQM�H 2bi ;ûMû`�H2K2Mi H2 K�M/�i
MQM@M�iBQM�H �#�M/QMMû �m KQK2Mi /2 HǶ2Mi`û2 �m S�`H2K2MiX G2 bûM�i2m` G2b _ûTm#HB+�BMb /2
HǶ�`/ĕ+?2 J�i?B2m .�`M�m/ BM+�`M2 +2ii2 7Q`K2 /2 +mKmH�iBQM , 2Mi`û 2M TQHBiB[m2 ¨ HǶ�;2 /2 k8
�Mb- BH 2bi /Ƕ�#Q`/ +QHH�#Q`�i2m` T�`H2K2Mi�B`2- TmBb ûHm �/QBMi �m K�B`2 /2 :mBH?2`�M/@:`�M;2b
2M kyyR- ¨ HǶ�;2 /2 ke �MbX J�B`2 ¨ T�`iB` /2 kyy3- BH 2bi +QMb2BHH2` `û;BQM�H /2 _?ƬM2@�HT2b
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2Mi`2 kyRy 2i kyR9- /�i2 ¨ H�[m2HH2 BH 2bi ûHm bûM�i2m` 2i �#�M/QMM2 bQM K�M/�i `û;BQM�HX
lM2 �mi`2 +mKmH�iBQM `2H�iBp2K2Mi BMi2Mb2 2bi +2HH2 /2b 3R bûM�i2m`b /QMi HǶ2bb2MiB2H /2 H�

HQM;m2 +�``Bĕ`2 TQHBiB[m2 2bi K�`[mû T�` mM +mKmH M�iBQM�H@/ûT�`i2K2Mi�HfKmMB+BT�H U+H�bb2 k-
ReXR W /2 HǶ2Mb2K#H2VX 1Mi`ûb 2M TQHBiB[m2 `2H�iBp2K2Mi iƬi URN3R 2M KQv2MM2- +QMi`2 RNNy /�Mb
HǶ2Mb2K#H2V 2i D2mM2 UjR �MbV- BHb T�bb2Mi 2M KQv2MM2 kR �Mb /�Mb +2i ûi�i- +QMi`2 3 2M KQv2MM2
/�Mb HǶ2Mb2K#H2X G2 bûM�i2m` +2Mi`Bbi2 /2 H� J�`M2 up2b .ûi`�B;M2 2M 2bi mM 2t2KTH2 , 2Mi`û
2M TQHBiB[m2 ¨ HǶ�;2 /2 kN �Mb- BH 2bi +QMb2BHH2` KmMB+BT�H URN3jV TmBb K�B`2 /2 qBi`v@Hĕb@_2BKb
¨ T�`iB` /2 RN3N 2i +QMb2BHH2` ;ûMû`�H /2 H� J�`M2 2Mi`2 RNNR 2i kyyR- /�i2 ¨ H�[m2H BH 2bi ûHm
bûM�i2m`X AH /2K2m`2 bûM�i2m`@K�B`2 Dmb[mǶ2M kyRdX a� +�``Bĕ`2 TQHBiB[m2 2bi K�`[mû2 T�` mM2
7Q`K2 BMi2Mb2 /2 +mKmH�iBQM , 2M j3 �Mb /2 pB2 TQHBiB[m2- BH +mKmH2 HǶû[mBp�H2Mi /2 e3 �MMû2b /2
K�M/�iX

lM2 +mKmH�iBQM `2H�iBp2K2Mi +Qm`i2 /�Mb H2 i2KTb- 2bb2MiB2HH2K2Mi M�iBQM�H2 2i `û;BQM�H2-
+QM+2`M2 d3 BM/BpB/mb U+H�bb2 j- R8X8 W /2 HǶ2Mb2K#H2VX *2ii2 +H�bb2 2bi H� THmb ?ûiû`Q;ĕM2-
+QKK2 HǶBM/B[m2 H� /Bbi�M+2 BMi`�@+H�bb2 Uh�#H2�m �jXe- TX Ry9VX S`ĕb /2 98 W /2 +2b +�``Bĕ`2b
M2 +QKTi2Mi �m+mM K�M/�i /ûT�`i2K2Mi�H Qm KmMB+BT�H- �HQ`b KāK2 [m2 Ny W /2 HǶ2Mb2K#H2
/2b +�``Bĕ`2b +QKTi2Mi +2 ivT2 /2 K�M/�i Uh�#H2�m �jXd- TX Ry8VX G2b T�`ib /m i2KTb T�bbû 2M
K�M/�i `û;BQM�H UkX8 �MMû2b +QMi`2 yX8 /�Mb HǶ2Mb2K#H2V 2i 2M +mKmH M�iBQM�H@`û;BQM�H U9X9 �M@
Mû2b +QMi`2 RX8 2M KQv2MM2V bQMi �m +QMi`�B`2 ûH2pû2bX GǶ2Mi`û2 2M TQHBiB[m2 2bi `2H�iBp2K2Mi
i�`/Bp2- /�Mb H� K2bm`2 Qɍ H� T�`i ;`Bb2 U?Q`b TQHBiB[m2V /2b bû[m2M+2b 2bi `2H�iBp2K2Mi BKTQ`@
i�Mi2 , H2b bûM�i2m`b /2 H� +H�bb2 R T�bb2Mi 2M KQv2MM2 k3 �MMû2b /2 H2m` i`�D2+iQB`2 #BQ;`�T?B[m2
?Q`b TQHBiB[m2- +QMi`2 R3Xj �MMû2b TQm` HǶ2Mb2K#H2 /2b bûM�i2m`bX G2 bûM�i2m` +QKKmMBbi2 /2b
>�mib@/2@a2BM2 SB2``2 PmxQmHB�b BM+�`M2 +2ii2 7Q`K2 /2 +mKmH�iBQM , 2Mb2B;M�Mi@+?2`+?2m`- BH
2Mi`2 2M TQHBiB[m2 ûH2+iBp2 ¨ HǶ�;2 /2 8R �Mb- 2M ûi�Mi ûHm +QMb2BHH2` /ûT�`i2K2Mi�H 2M kyR8 TmBb
bûM�i2m` 2M kyRdX G� bûM�i`B+2 û+QHQ;Bbi2 /2 J�BM2@2i@GQB`2 *Q`BMM2 "Qm+?Qmt 2M 2bi mM �mi`2
2t2KTH2 , 2Mi`û2 2M TQHBiB[m2 ûH2+iBp2 ¨ HǶ�;2 /2 8j �Mb- 2M ûi�Mi ûHm2 bûM�i`B+2 2M kyRR- 2HH2 M2
+QKTi2 �m+mM �mi`2 K�M/�iX a� +�``Bĕ`2 ûH2+iBp2 HǶ�TT�`2Mi2 ¨ mM2 T`Q7�M2 /2 H� TQHBiB[m2 ûH2+@
iBp2- +2 [mB H� `�ii�+?2 ¨ mM Ŀ `2;Bbi`2 /2 Hû;BiBK�iBQM ǳT`Q72KK2Ǵ 8e ŀ- 2tT`2bbBQM T�` H�[m2HH2
.X .mHQM; 2i aX Gûpā[m2 /ûbB;M2Mi H� 7�ÏQM /QMi H2 +�`�+iĕ`2 T`Q7�M2 /2pB2Mi mM2 `2bbQm`+2
TQm` H2b 72KK2b 2M +�KT�;M2X

lM2 [m�i`BĕK2 +H�bb2 `�bb2K#H2 RyR bûM�i2m`b UkyXy W /2 HǶ2Mb2K#H2V ¨ H� +mKmH�iBQM `2H�iB@
p2K2Mi 7Q`i2- K�`[mû2 T�` mM HQM; +mKmH /2 K�M/�ib /ûT�`i2K2Mi�H 2i KmMB+BT�H , BHb T�bb2Mi
2M KQv2MM2 R8 �Mb /�Mb +2ii2 7Q`K2 /2 +mKmH +QMi`2 8 2M KQv2MM2 /�Mb HǶ2Mb2K#H2X G� +�`@
`Bĕ`2 /m bûM�i2m` bQ+B�HBbi2 /2 H� *`2mb2 ú`B+ C2�Mb�MM2i�b BHHmbi`2 +2ii2 7Q`K2 /2 +mKmH�iBQM ,
2Mi`û 2M TQHBiB[m2 ¨ HǶ�;2 /2 jj �Mb- +QMb2BHH2` KmMB+BT�H /2 :mû`2i ¨ T�`iB` /2 RNN8- +QMb2BHH2`
;ûMû`�H /2 H� *`2mb2 T�`iB` /2 kyyR- BH 2M /2pB2Mi pB+2@T`ûbB/2Mi 2M kyRj- �p�Mi /2 /2p2MB`
bûM�i2m`@+QMb2BHH2` ;ûMû`�H ¨ T�`iB` /2 kyR9X *2 HQM; +mKmH /ûT�`i2K2Mi�H@KmMB+BT�H b2 /Qm#H2
/2 TQbBiBQMb T�`iBb�M2b- TmBb[mǶBH 2bi 2Mi`2 RNNd 2i kyyj T`2KB2` b2+`ûi�B`2 /2 H� 7û/û`�iBQM /m
S�`iB bQ+B�HBbi2 /2 H� *`2mb2- �p�Mi /Ƕ�++û/2` ¨ 7QM+iBQMb M�iBQM�H2b ¨ T�`iB` /2 kyy8X

lM2 /2`MBĕ`2 7Q`K2 /2 +mKmH�iBQM `�bb2K#H2 H2b BM/BpB/mb /QMi H� +�``Bĕ`2 TQHBiB[m2 2bi

8eX .2HT?BM2 .mHQM; 2i a�M/`BM2 Göpü[m2- Ŀ lM2 `2bbQm`+2 +QMiBM;2Mi2X G2b +QM/BiBQMb /2 `2+QMp2`bBQM /m
;2M`2 2M `2bbQm`+2 TQHBiB[m2 ŀ- SQHBiBtX _2pm2 /2b b+B2M+2b bQ+B�H2b /m TQHBiB[m2- kyyk- TX 3R@RRRX
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*H�bb2 R *H�bb2 k *H�bb2 j *H�bb2 9 *H�bb2 8 1Mb2K#H2
K�M/�i M�iBQM�H RXe yXd jX8 yX3 RX9 RX8
+mKmH M�iBQM�H@`û;BQM�H RX3 RX3 9X9 yXk yX9 RX8
+mKmH M�iBQM�H@/ûTfKmM dXd kyX8 kXe 8Xe eXy 3Xy
+mKmH `û;BQM�H@/ûTfKmM 3Xj RXe jXR yXe yX8 kX8
+mKmH /ûT@KmM RXN 8X9 yXd R8XR kX9 8XR
K�M/�i `û;BQM�H yXj yXR kX8 yXR yXR yX8
K�M/�i /ûTfKmM dXN dXy kXk 3Xd R9Xj NXy
�mtBHB�B`2 TQHBiB[m2 kXe RXk yXd yXj yXy yX3
?Q`b TQHBiB[m2 RRXN RjX9 k3Xk R8X8 kRXj R3Xj
<R3 �Mb Qm KQ`i jjXR k8Xj kNXy jyXy jyX9 kNX3

h�#H2�m jX9 , .m`û2 KQv2MM2 T�bbû2 /�Mb mM ûi�i 2M 7QM+iBQM /2 H� +H�bb2 /Ƕ�TT�`i2M�M+2X
aQm`+2 , #�b2 bûM�i2m`bR9kyX
*?�KT , bûM�i2m`b U?Q`b `2T`ûb2Mi�Mib /2b 6`�MÏ�Bb /2 HǶûi`�M;2`V �v�Mi bBû;û 2Mi`2 kyR9 2i kykyX
G2+im`2 , G2b bûM�i2m`b /2 H� +H�bb2 k QMi T�bbû 2M KQv2MM2 yXd �MMû2 2M K�M/�i M�iBQM�H- �HQ`b
[m2 HǶ2Mb2K#H2 /2b bûM�i2m`b � T�bbû 2M KQv2MM2 RX8 �MMû2 2M K�M/�i M�iBQM�HX

K�`[mû2 T�` mM HQM; K�M/�i bBKTH2- /ûT�`i2K2Mi�H Qm KmMB+BT�HX 1HH2 +QM+2`M2 R88 BM/BpB/mb
U+H�bb2 8- jyX3 W /2 HǶ2Mb2K#H2VX *2b bûM�i2m`b T�bb2Mi 2M KQv2MM2 R9Xj �MMû2b 2M K�M/�i
/ûT�`i2K2Mi�H Qm KmMB+BT�H- +QMi`2 NXy �MMû2b /�Mb HǶ2Mb2K#H2X G� bûM�i`B+2 G2b _ûTm#HB+�BMb
/2b >�mi2b@�HT2b- S�i`B+B� JQ`?2i@_B+?�m/ 2M 2bi mM 2t2KTH2 , ûHm2 +QMb2BHHĕ`2 KmMB+BT�H2 /2
G�x2` 2M kyyR- 2HH2 /2pB2Mi K�B`2 2M kyyd �p�Mi /Ƕāi`2 ûHm2 bûM�i`B+2 2M kyR9X § HǶBMbi�` /2 +2ii2
bûM�i`B+2 2KTHQvû2 /2 +QQTû`�iBp2 �;`B+QH2- +2ii2 7Q`K2 /2 +mKmH�iBQM bǶ�++QKT�;M2 bQmp2Mi
/Ƕ�mi`2b TQbBiBQMb- T�` 2t2KTH2 /�Mb H2 +?�KT �/p2MiB+2 [mǶ2bi H2 bvM/B+�HBbK2 �;`B+QH2X G2
bûM�i2m` G2b _ûTm#HB+�BMb /2 H� >�mi2@GQB`2 G�m`2Mi .mTHQK#- �;`B+mHi2m`- 2M 2bi mM �mi`2
2t2KTH2 , +QMb2BHH2` KmMB+BT�H ¨ HǶ�;2 /2 jy �Mb UkyyR@kyy3V- TmBb T`2KB2` �/DQBMi Ukyy3@kyRyV
2i 2M}M K�B`2 UkyRy@kyRdV /2 a�BMi@S�mHB2M- BH 2bi ûHm bûM�i2m` 2M kyRd- 2i /2K2m`2 +QMb2BHH2`
KmMB+BT�HX G2 7�Bi [mǶBH bQBi �;`B+mHi2m` MǶ2bi T�b ûi`�M;2` ¨ b� 7Q`K2 /2 +mKmH�iBQM , 2M 2z2i-
K�B`2 /ǶmM2 +QKKmM2 /2 k 9j8 ?�#Bi�Mib- BH MǶ� T�b +mKmHû THmbB2m`b K�M/�ib HQ+�mt- K�Bb
� THmiƬi +mKmHû bQM �+iBpBiû ûH2+iBp2 �p2+ bQM �+iBpBiû T`Q72bbBQMM2HH2 bvM/B+�H2X J2K#`2 /2
H� 6û/û`�iBQM M�iBQM�H2 /2b bvM/B+�ib /Ƕ2tTHQBi�Mib �;`B+QH2b- BH � ûiû T`ûbB/2Mi /2 H� +?�K#`2
/Ƕ�;`B+mHim`2 /2 H� >�mi2@GQB`2 2Mi`2 kyRj 2i kyRdX G� +mKmH�iBQM 2bi /QM+ THmb H�`;2 [m2
+2HH2 [mB 2bi b�BbB2 T�` H2b K�M/�ib BMiû;`ûb ¨ HǶ�M�Hvb2 [m�MiBi�iBp2- +2 [m2 T2`K2i H� H2+im`2
[m�HBi�iBp2- 2M HB;M2b- /2 MQb /QMMû2bX

Pmi`2 H2 ivT2 /2 TQbBiBQMb ûH2+iBp2b /ûi2Mm2b �m +Qm`b /2 H� +�``Bĕ`2- +2b 7Q`K2b /2 +mKmH�iBQM
b2 /BbiBM;m2Mi T�` H2m` HQM;m2m` 2i H2m` BMi2MbBiû- [mB T2mp2Mi āi`2 KBb2b 2M ûpB/2M+2 T�` /2b
BM/B+�i2m`b `2H�iBp2K2Mi bBKTH2b , H� /m`û2 /2 H� +�``Bĕ`2 TQHBiB[m2 2i H2 `�TTQ`i 2Mi`2 H2 MQK#`2
/Ƕ�MMû2b /2 K�M/�ib +mKmHûb 2i +2ii2 /m`û2 Uh�#H2�m jX8VX PM Q#b2`p2 �HQ`b [m2 H2b +�``Bĕ`2b
H2b THmb +Qm`i2b M2 bQMi T�b Mû+2bb�B`2K2Mi H2b KQBMb BMi2Mb2b , H2b K2K#`2b /2 H� +H�bb2 j- ¨ H�
+�``Bĕ`2 TQHBiB[m2 +Qm`i2 ¨ +QHQ`�iBQM `û;BQM�H2 QMi �BMbB mM2 pB2 TQHBiB[m2 `2H�iBp2K2Mi +Qm`i2
UkRXk �MMû2b 2M KQv2MM2V- K�Bb �mbbB BMi2Mb2 [m2 H2b K2K#`2b /2 H� +H�bb2 R 2i THmb BMi2Mb2 [m2
+2mt /2 H� +H�bb2 8- �m HQM; K�M/�i /ûT�`i2K2Mi�H Qm KmMB+BT�HX
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.m`û2 pB2 TQHBiB[m2 AMi2MbBiû
RX +mKmH `û;BQM�H@/ûTfKmM- +mKmH M�iBQM�H@/ûTfKmM j9XR RXe
kX HQM; +mKmH M�iBQM�H@/ûTfKmM jNX8 kXy
jX +�``Bĕ`2 TQHX +Qm`i2- +QHQ`�iBQM `û;BQM�H2 kRXk RXe
9X HQM; +mKmH /ûT@KmM jkX9 RX3
8X HQM; K�M/�i /ûTfKmM keXk RX9
1Mb2K#H2 jyXk RXe

h�#H2�m jX8 , AM/B+�i2m`b bm` H2b 7Q`K2b /2 +mKmH�iBQMX
aQm`+2 , #�b2 bûM�i2m`bR9kyX
*?�KT , bûM�i2m`b U?Q`b `2T`ûb2Mi�Mib /2b 6`�MÏ�Bb /2 HǶûi`�M;2`V �v�Mi bBû;û 2Mi`2 kyR9 2i kykyX
G2+im`2 , G2b K2K#`2b /2 H� +H�bb2 R QMi mM2 pB2 TQHBiB[m2 [mB /m`2 2M KQv2MM2 j9XR �MMû2b- 2i
mM2 BMi2MbBiû /2 +mKmH�iBQM KQv2MM2 /2 RXeX
LQi2 , GǶBMi2MbBiû /2 +mKmH�iBQM 2bi Q#i2Mm2 2M /BpBb�Mi H2 MQK#`2 /Ƕ�MMû2b /2 K�M/�ib +mKmHûb
T�` H� /m`û2 /2 H� pB2 TQHBiB[m2X lM2 BMi2MbBiû /2 +mKmH�iBQM û;�H2 ¨ /2mt BM/B[m2 [m2 H� T2`bQMM2
� 2M KQv2MM2 +mKmHû /2mt K�M/�ib iQmi �m HQM; /2 b� +�``Bĕ`2 TQHBiB[m2X

jXjXk G2b HQ;B[m2b /2b 7Q`K2b /2 +mKmH�iBQM
G2b /2b+`BTiBQMb /2b /Bzû`2Mi2b +H�bb2b 2i H2m` 2t2KTHB}+�iBQM /QMM2Mi ¨ pQB` mM2 bi`m+im@

`�iBQM /2b 7Q`K2b /2 +mKmH�iBQMX G2 b2t2 /2b T�`�M;QMb MǶ2bi T�` 2t2KTH2 T�b �Hû�iQB`2- /2
KāK2 [m2 +2`i�BMb 2t2KTH2b 7QMi �TT�`�ŗi`2 /2b TQbBiBQMb T�`iBb�M2b Qm �/p2MiB+2b [mǶBH 2bi
BMiû`2bb�Mi /2 b�BbB`X 1M Qmi`2- HǶ�;2 +QKK2 H� ;ûMû`�iBQM /Ƕ2Mi`û2 2M TQHBiB[m2 b2K#H2Mi āi`2
/Bzû`2Mib b2HQM H2b +H�bb2b- +2 [m2 +QM}`K2Mi H2b BM/B+�i2m`b T`ûb2Miûb /�Mb H2 h�#H2�m jXeX

G� +mKmH�iBQM 2bi /Ƕ�#Q`/ 7Q`i2K2Mi b2tmû2 UHB2M /ǶBMi2MbBiû 7Q`i2 /Ƕ�T`ĕb H2 o /2 *`�K2`V-
TmBb[m2 H2b bûM�i`B+2b bQMi bm``2T`ûb2Miû2b /�Mb H2b 7Q`K2b /2 +mKmH�iBQM H2b THmb +Qm`i2b Qm H2b
KQBMb BMi2Mb2bX G2b K2K#`2b /2 H� +H�bb2 j- ¨ H� +�``Bĕ`2 TQHBiB[m2 `2H�iBp2K2Mi +Qm`i2- 2bb2M@
iB2HH2K2Mi M�iBQM�H2 2i ¨ +QHQ`�iBQM `û;BQM�H2- +QKTi2Mi �BMbB 8jX3 W /2 72KK2b- +QMi`2 jRXd W
/2 bûM�i`B+2b /�Mb HǶ2Mb2K#H2X 1M `2p�M+?2- H2b bûM�i`B+2b `2T`ûb2Mi2Mi 3Xe W /2b K2K#`2b /2
H� +H�bb2 k ¨ H� +mKmH�iBQM H� THmb 7Q`i2 UHQM; +mKmH M�iBQM�H@/ûT�`i2K2Mi�HfKmMB+BT�HV- 2i
NXN W /2b K2K#`2b /2 H� +H�bb2 9- ¨ H� +mKmH�iBQM 7Q`i2- 2bb2MiB2HH2K2Mi /ûT�`i2K2Mi�H2 2i
KmMB+BT�H2X *2b 7Q`K2b �M/`Q+2Mi`û2b /2 +mKmH�iBQM bǶ2tTHB[m2Mi MQi�KK2Mi T�` H2 7�Bi [m2
Dmb[mǶ¨ H� KBb2 2M TH�+2 /m #BMƬK2 /ûT�`i2K2Mi�H T�`Bi�B`2- H2b +QMb2BHb ;ûMû`�mt +QMbiBim�B2Mi-
/m 7�Bi /m KQ/2 /2 b+`miBM mMBMQKBM�H- H2b Ŀ /2`MB2`b T`ûb +�``ûb K�b+mHBMb 8d ŀX G2b 7Q`K2b /2
H� +mKmH�iBQM bQMi �mbbB HBû2b ¨ H� T`Q72bbBQM bB;MB}+�iBp2 2t2`+û2 T�` H2b bûM�i2m`bX �BMbB- H2b
�M+B2Mb �mtBHB�B`2b TQHBiB[m2b bQMi bm``2T`ûb2Miûb /�Mb H� +H�bb2 R- ¨ H� +mKmH�iBQM T�`iB+mHBĕ`2@
K2Mi BMi2Mb2 2i ¨ +QHQ`�iBQM `û;BQM�H2X G2b �;`B+mHi2m`b bQMi bm``2T`ûb2Miû2b /�Mb H� +H�bb2 k-
/QMi H� +mKmH�iBQM 2bi �mbbB T�`iB+mHBĕ`2K2Mi 7Q`i2 2i HQM;m2X �m +QMi`�B`2- H2b T`Q72bbBQMb BM@
i2`Kû/B�B`2b bQMi bm``2T`ûb2Miû2b /�Mb H� +H�bb2 8- ¨ H� +mKmH�iBQM THmb Hû;ĕ`2 2i +QMbiBimû2 /ǶmM
HQM; K�M/�i KmMB+BT�H Qm /ûT�`i2K2Mi�HX

G2b 7Q`K2b /2 H� +mKmH�iBQM b2 +QKT`2MM2Mi �mbbB ¨ HǶ�mM2 /2b HQ;B[m2b T�`iBb�M2b UHB2M
/ǶBMi2MbBiû 7Q`i2 /Ƕ�T`ĕb H2 o /2 *`�K2`V- [mB û+?�TT2Mi 2M T�`iB2 ¨ HǶ�M�Hvb2 /�Mb H� K2bm`2
Qɍ H2b /QMMû2b M2 bQMi T�b Mû+2bb�B`2K2Mi +QKTHĕi2b , H� b�BbB2 /2b /QMMû2b � KQMi`û [m2 H2b

8dX J�`B2ii2 aBM2�m- Ŀ *?�TBi`2 dX Ŀ S�`Biû ŀ �M tX Pɍ bQMi H2b 72KK2b /2 TQmpQB` \ ŀ- 62KK2b 2i TQmpQB`
bQmb H� o2 _ûTm#HB[m2- S�`Bb- S`2bb2b /2 a+B2M+2b SQ- kyRR- TX kyR@k8NX

8N



*H�bb2 R *H�bb2 k *H�bb2 j *H�bb2 9 *H�bb2 8 1Mb2K#H2
62KK2b kNXk 3Xe 8jX3 NXN 93X9 jRXd
>QKK2b dyX3 NRX9 9eXk NyXR 8RXe e3Xj
�;`B+mHi2m`b jX9 R9X3 kXe 9Xy 8X3 eXy
�`iBb�MbXXX kXk kX8 dXd eXN 3X9 eXy
*SAa 8RXd eyX8 edXN eeXj 89X3 8NX8
S`Q72bbBQMb BMi2`Kû/B�B`2b dXN eXk dXd 3XN RRXy 3Xd
1KTHQvûb RXR RXk RXj 9Xy 8X3 jXk
Pmp`B2`b RXR yXy RXj RXy RXj RXy
�mtBHB�B`2b TQHBiB[m2b jRX8 RjXe RyXj eXN eX8 RkXd
S`Q7X MQM /ûi2`KBMû2 RXR RXk RXj kXy eX8 jXy
S�b /2 7+i T�`iBb�M2 j9X3 jjXj 99XN dyXj ddX9 8eXj
6QM+iBQM T�`iBb�M2 e8Xk eeXd 88XR kNXd kkXe 9jXd
�;2 2Mi`û2 TQHBiB[m2 k3Xd jyXN 99Xd jjXj j3Xd j8X8
�;2 2Mi`û2 ûH2+iB7 jkXy jkXk 98X8 jjXd j3Xd jeX8
.�i2 2Mi`û2 TQHBiB[m2 RN3e RN3R RNNN RN33 RNN9 RNNy
.�i2 2Mi`û2 ûH2+iB7 RNNy RN3k kyyy RN3N RNN9 RNNR
.�i2 2Mi`û2 aûM�i kyRR kyyk kyRy kyRj kyRk kyRy

h�#H2�m jXe , AM/B+�i2m`b bm` H2b +H�bb2b /2 H� ivTQHQ;B2X
pX+`�K2` Ub2t2V 4 yX9y c pX+`�K2` U7QM+iBQM T�`iBb�M2V 4 yXj3X
aQm`+2 , #�b2 bûM�i2m`bR9kyX
*?�KT , bûM�i2m`b U?Q`b `2T`ûb2Mi�Mib /2b 6`�MÏ�Bb /2 HǶûi`�M;2`V �v�Mi bBû;û 2Mi`2 kyR9 2i kykyX
G2+im`2 , G� +H�bb2 k +QKTi2 3Xe W /2 bûM�i`B+2b- �HQ`b [mǶ2HH2b `2T`ûb2Mi2Mi jRXd W /�Mb HǶ2M@
b2K#H2X G2b K2K#`2b /2 H� +H�bb2 k 2Mi`2Mi 2M KQv2MM2 2M TQHBiB[m2 ¨ HǶ�;2 /2 jyXN �Mb +QMi`2-
2M KQv2MM2 /�Mb HǶ2Mb2K#H2- ¨ HǶ�;2 /2 j8X8 �MbX
LQi2 , .m 7�Bi /2 7�B#H2b 2z2+iB7b /�Mb +2`i�BM2b +�b2b- H2 o /2 *`�K2` MǶ2bi T�b +�H+mHû TQm`
H� T`Q72bbBQM bB;MB}+�iBp2 U*SAa , +�/`2b 2i T`Q72bbBQMb BMi2HH2+im2HH2b bmTû`B2m`2b c �`iBb�MbXXX ,
�`iBb�Mb- +QKK2`Ï�Mib- +?27b /Ƕ2Mi`2T`Bb2VX GǶ2Mi`û2 2M TQHBiB[m2- [mB M2 +QKT`2M/ T�b H2b ûp2M@
im2HH2b 7QM+iBQMb T�`iBb�M2b- 2bi /Bzû`2Mi2 /2 HǶ2Mi`û2 2M ûH2+iB7 /�Mb H2 +�b Qɍ H� T2`bQMM2 +QMM�ŗi
mM2 TQbBiBQM /Ƕ�mtBHB�B`2 TQHBiB[m2 �p�Mi /Ƕāi`2 ûHm2X

/QMMû2b bm` H2b 7QM+iBQMb T�`iBb�M2b bQMi #B2M THmb HBKBiû2b TQm` H2b 72KK2b- +2 [mB 2bi HBû �m
7�Bi [mǶ2HH2b Q++mT2Mi- �m +Qm`b /2 H2m`b +�``Bĕ`2b TQHBiB[m2b- mM MQK#`2 `û/mBi /2 7QM+iBQMb
T�`iBb�M2b T�` �BHH2m`b KQBMb BKTQ`i�Mi2b- �HQ`b KāK2 [mǶ2HH2b bQMi HQBM /Ƕāi`2 �#b2Mi2b /2 +2b
Q`;�MBb�iBQMb 83X �HQ`b [mǶ2M KQv2MM2- 9jXd W /2b bûM�i2m`b /û+H�`2Mi mM2 7QM+iBQM T�`iBb�M2-
+Ƕ2bi H2 +�b /2 /2mt iB2`b /2b K2K#`2b /2b +H�bb2b R 2i k- +QM+2`Mûb T�` mM2 7Q`i2 +mKmH�iBQM-
M�iBQM�H2@/ûT�`i2K2Mi�H2fKmMB+BT�H2 2ifQm `û;BQM�H2X § H� KmHiBTQbBiBQMM�HBiû- /B�+?`QMB[m2 2i
bvM+?`QMB[m2- ûH2+iBp2- bǶ�DQmi2Mi /QM+ /2b TQbBiBQMb T�`iBb�M2b- [mB T2`K2ii2Mi /2 +QKT`2M/`2
HǶ�++ĕb �m aûM�i v +QKT`Bb HQ`b[m2 H� +mKmH�iBQM `û;BQM�H2f/ûT�`i2K2Mi�H2fKmMB+BT�H2 2bi HBKB@
iû2X 1M +2 b2Mb- HǶûim/2 /2 H� +mKmH�iBQM ûH2+iBp2 2i TQHBiB[m2- pB� H� T`Bb2 2M +QKTi2 /2b ûTBbQ/2b
/Ƕ�mtBHB�`B�i TQHBiB[m2- bǶ2M`B+?Bi /2 H� T`Bb2 2M +QKTi2 THmb H�`;2- T�` mM2 �M�Hvb2 [m�HBi�iBp2-
/2b 7QM+iBQMb T�`iBb�M2bX

GǶBM~m2M+2 /2b 7QM+iBQMb T�`iBb�M2b bm` HǶ�++ĕb `�TB/2 �mt 7QM+iBQMb M�iBQM�H2b `2MpQB2 2M
Qmi`2 ¨ H� [m2biBQM +H�bbB[m2 /2b }HBĕ`2b /Ƕ�++ĕb �m S�`H2K2MiX GǶûim/2 /2 H� bi`m+im`�iBQM /2
+2b 7Q`K2b /2 +mKmH�iBQM T2`K2i /2 HB2` HǶûim/2 /2b bûM�i2m`b ¨ H� [m2biBQM THmb ;ûMû`�H2 /2b

83X "�+?2HQi 2i >�2;2H- Ŀ "�+F iQ "�bB+b ŀ- MQi�KK2Mi H� MQi2 9- TX ddjX
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}HBĕ`2b- i2HH2 [m2 `2pBbBiû2 `û+2KK2Mi T�` CX "Q2H�2`i- aX JB+?QM 2i úX PHHBQM- [mB K2ii2Mi 2M
ûpB/2M+2- T�`KB H2b T`BKQ@/ûTmiûb /2 kyRd- [m�i`2 ivT2b /2 +�``Bĕ`2b /Ƕ�p�Mi@K�M/�i- b2HQM H�
T�`i /m i2KTb T�bbû 2M TQHBiB[m2 2i H� T�`i /m i2KTb T�bbû 2M K�M/�i HQ+�H /�Mb H� +�``Bĕ`2
TQHBiB[m2X G2b K2K#`2b /2 H� +H�bb2 j- ¨ H� +�``Bĕ`2 ûH2+iBp2 +Qm`i2- bQMi- TQm` mM2 T�`i /Ƕ2Mi`2
2mt- /2b T2`bQMM2b [mB QMi T�bbû /m i2KTb 2M TQHBiB[m2 ?Q`b K�M/�i ûH2+iB7- MQi�KK2Mi /�Mb H2b
KBHB2mt T�`iBb�Mb 2ifQm +QKK2 �mtBHB�B`2 TQHBiB[m2- +2 [mB H2b `�ii�+?2 �m ivT2 Ŀ 2MiQm`�;2 8N ŀX
.Ƕ�mi`2b K2K#`2b /2 H� +H�bb2 j- HQ`b[mǶBHb MǶQMi T�b +QMMm /2 TQbBiBQM T�`iBb�M2- bQMi /�Mb
mM2 HQ;B[m2 /2 Ŀ b2+QM/2 +�``Bĕ`2 ŀ- +2 /QMi iûKQB;M2 H2m` �;2 i�`/B7 /Ƕ2Mi`û2 2M TQHBiB[m2
U98 �Mb- +QMi`2 je 2M KQv2MM2VX G2b K2K#`2b /2b �mi`2b +H�bb2b Uk- 9 2i 8V `2Hĕp2Mi THmiƬi
/m ivT2 �M+`�;2 HQ+�H- +2 [mB 7�Bi �TT�`�ŗi`2 HǶBKTQ`i�M+2 /2 H� }HBĕ`2 MQi�#BHB�B`2 �m aûM�i eyX
1M@/2?Q`b /2 [m2H[m2b +�b �TT�`i2M�Mi ¨ H� +H�bb2 j- H2b T`Q}Hb `2H2p�Mi /2 H� Ŀ bQ+Bûiû +BpBH2 ŀ
bQMi 2ti`āK2K2Mi HBKBiûb- �HQ`b KāK2 [mǶ2HH2 +QM+2`M2 Ry W /2b /ûTmiûb ûHmb 2M kyRk- 2i T`ĕb
/2 9y W /2 +2mt ûHmb 2M kyRd eRX *2ii2 /Bzû`2M+2 MǶ2bi T�b bm`T`2M�Mi2 /m 7�Bi /2 HǶBM2`iB2 /2b
HQ;B[m2b /Ƕ�++ĕb �m aûM�i [mB bǶ�`iB+mH2Mi ¨ H� }H2 /Ƕ�ii2Mi2 K2M�Mi �mt TQbBiBQMb M�iBQM�H2bX

G2b 7Q`K2b /2 +mKmH�iBQM `2Hĕp2Mi �mbbB /ǶmM2 HQ;B[m2 ;ûMû`�iBQMM2HH2- /�Mb H� K2bm`2 Qɍ
H2b K2K#`2b /2b /Bzû`2Mi2b +H�bb2b QMi /2b /�i2b KQv2MM2b /Ƕ2Mi`û2 2M TQHBiB[m2 /Bzû`2Mi2bX
G� bBM;mH�`Biû /2b K2K#`2b /2 H� +H�bb2 j- 2i H� HQ;B[m2 /2 b2+QM/2 +�``Bĕ`2 /�Mb H�[m2HH2 mM2
T�`iB2 /Ƕ2Mi`2 2mt b2 i`Qmp2- 2bi +QM}`Kû2- TmBb[m2 H2m` /�i2 KQv2MM2 /Ƕ2Mi`û2 2M TQHBiB[m2 2bi
THmb i�`/Bp2 , RNNN +QMi`2 RNNy 2M KQv2MM2X �m +QMi`�B`2 H2b HQ;B[m2b /2 7Q`i +mKmH M�iBQM�H@
/ûT�`i2K2Mi�HfKmMB+BT�H +QM+2`M2Mi /2b bûM�i2m`b 2Mi`ûb 2M TQHBiB[m2 �m /û#mi /2b �MMû2b RN3yX
1M}M- +2b /Bzû`2M+2b ;ûMû`�iBQMM2HH2b b2 `û7`�+i2Mi /�Mb H� /�i2 /Ƕ2Mi`û2 �m aûM�iX G2b /�i2b
KQv2MM2b H2b THmb �M+B2MM2b +QM+2`M2Mi H� +H�bb2 k- ¨ H� +mKmH�iBQM 7Q`i2 2i MQi�#BHB�B`2- �HQ`b [m2
H2b +H�bb2b R- 9 2i 8 `�bb2K#H2Mi /2b bûM�i2m`b 2Mi`ûb THmb `û+2KK2Mi �m aûM�i- /QMi H� HQ;B[m2
/2 +mKmH�iBQM 2bi- [mǶ2HH2 bQBi +Qm`i2 Qm HQM;m2- 7QM/û2 bm` mM HQM; K�M/�i /ûT�`i2K2Mi�H Qm
KmMB+BT�H- �p�Mi mM +mKmH M�iBQM�H@/ûT�`i2K2Mi�HfKmMB+BT�HX

 
  

GǶ�M�Hvb2 /2 H� +mKmH�iBQM TQHBiB[m2- T`Q+2bbmb i2KTQ`2H /Ƕ2M+?�ŗM2K2Mi /2 TQbBiBQMb Q+@
+mTû2b /�Mb HǶ2MpB`QMM2K2Mi T`Q72bbBQMM2H /2 H� TQHBiB[m2- T`û+Bb2 HǶûim/2 /2b i`�D2+iQB`2b TQHB@
iB[m2bX 1HH2 T2`K2i /2 /ûTHQv2` HǶ2Mb2K#H2 /2b /BK2MbBQMb /m +mKmH /2b K�M/�ib 2i /2b +�``Bĕ`2b
TQHBiB[m2b- 2M b�BbBbb�Mi H2m`b i2KTQ`�HBiûb 2i `vi?K2b /Bzû`2M+BûbX a� KBb2 ¨ HǶûT`2mp2 2KTB@
`B[m2 +QM}`K2 b� T2`iBM2M+2 �BMbB [m2 b� TH�biB+BiûX aB H� THmT�`i /2b +�``Bĕ`2b- ûim/Bû2b T�`
HǶ�M�Hvb2 /2 bû[m2M+2b- /2b bûM�i2m`b- mM ;`QmT2 T�`iB+mHBĕ`2K2Mi ?QKQ;ĕM2- +QMp2`;2Mi �miQm`
/ǶmM +m`bmb ?QMQ`mK +H�bbB[m2- H2b 7Q`K2b /2 +mKmH�iBQM bQMi THm`B2HH2b 2i bQMi 2HH2b@KāK2b
bi`m+im`û2b- 7�Bb�Mi �TT�`�ŗi`2 /2b `û;BK2b /BbiBM+ib /2 +mKmH�iBQMX 1M Qmi`2- mM MQK#`2 MQM
Mû;HB;2�#H2 /2 +�``Bĕ`2b bQMi T2`im`#û2b 2M kyRd- +QM+QKBi�KK2Mi ¨ H� `2bi`B+iBQM /m +mKmH /2b

8NX "Q2H�2`i- JB+?QM 2i PHHBQM- Ŀ G2 i2KTb /2b ûHBi2bX Pmp2`im`2 TQHBiB[m2 2i 72`K2im`2 bQ+B�H2 ¨ HǶ�b@
b2K#Hû2 M�iBQM�H2 2M kyRd ŀ- TX dNeX

eyX :�tB2- G� /ûKQ+`�iB2 `2T`ûb2Mi�iBp2X
eRX "Q2H�2`i- JB+?QM 2i PHHBQM- Ŀ G2 i2KTb /2b ûHBi2bX Pmp2`im`2 TQHBiB[m2 2i 72`K2im`2 bQ+B�H2 ¨ HǶ�b@

b2K#Hû2 M�iBQM�H2 2M kyRd ŀ- TX dNdX

eR



K�M/�ib- +2 [m2 H� MQiBQM /2 +mKmH�iBQM T2`K2i /2 b�BbB`- KQBMb +QKK2 mM2 `mTim`2 [m2 +QKK2
H2 +Qm`b MQ`K�H /2b +�``Bĕ`2b TQHBiB[m2b- K�`[mû2b T�` mM2 `2H�iBp2 BM+2`iBim/2 2i +QMi`�BMi2b
T�` /2b 7�+i2m`b 2ti2`M2bX G� b�BbB2 /m i2KTb HQM; /2 H� TQHBiB[m2 2i /2b 7Q`K2b /2 +mKmH�iBQM
/QBi �HQ`b H�Bbb2` H� TH�+2 ¨ HǶ�M�Hvb2 /m i2KTb +Qm`i 2i /2 H� `2bi`B+iBQM /m +mKmH /2b K�M/�ib-
�M�Hvb2 [mB T`QHQM;2 H� /ûKQMbi`�iBQM /2 HǶBMiû`āi /2 H� MQiBQM /2 +mKmH�iBQMX

ek



*?�TBi`2 9

kyRd- H2 i2KTb +Qm`i /2 H� KBb2 2M
+QM7Q`KBiû ¨ H� `2bi`B+iBQM 2i /m
K�BMiB2M /m +mKmH i`�Mbp2`b�H

Ŀ *2 T`QD2i /2 HQB 2bi 2bb2MiB2HX oQmb HǶ�p2x pQmb@KāK2b /Bi- +Ƕ2bi mM +?�M;2K2Mi-
mM2 `ûpQHmiBQMX *QKK2 D2 HǶ�B bQmHB;Mû /�Mb KQM BMi2`p2MiBQM HBKBM�B`2- b2b 2z2ib
bQMi BKTQ`i�Mib 2i BH 7�mi /QM+ BK�;BM2` H2b +QMbû[m2M+2b ¨ i2`K2- +QKK2 +2H� �
ûiû /Bi i�Mi T�` +2mt [mB bǶQTTQb2Mi ¨ +2 i2ti2 [m2 T�` +2mt [mB H2 bQmiB2MM2MiX C2
HǶ�bbmK2- +Ƕ2bi mM +?�M;2K2Mi- mM2 `ûpQHmiBQM 5 R ŀ

.�Mb b� 7Q`K2 i`�Mbp2`b�H2- H2 +mKmH /2b K�M/�ib 2bi mM2 T`�iB[m2 bi`m+im`�Mi2 /m +?�KT
TQHBiB[m2 7`�MÏ�BbX AH HǶ2bi �mbbB ¨ i`�p2`b H2 i2KTb- TmBb[m2 H2 T`Q+2bbmb /2 +mKmH�iBQM /2 TQ@
bBiBQMb ûH2+iBp2b +QKTQb2 H2b +�``Bĕ`2b TQHBiB[m2bX P` HǶBMi2`/B+iBQM /m +mKmH /ǶmM K�M/�i T�`@
H2K2Mi�B`2 �p2+ /2b 7QM+iBQMb 2tû+miBp2b HQ+�H2b UK�B`2- T`ûbB/2M+2 Qm pB+2@T`ûbB/2M+2 /ǶBMi2`@
+QKKmM�HBiûb- /2 +QMb2BHb /ûT�`i2K2Mi�H 2i `û;BQM�HV K�`[m2 2M kyRd mM2 `2bi`B+iBQM /m +mKmH
/2b K�M/�ibX a�m7 ¨ āi`2 +QMb2BHH2` KmMB+BT�H /ǶmM2 +QKKmM2 /2 KQBMb /2 KBHH2 ?�#Bi�Mib- mM
T�`H2K2Mi�B`2 M2 T2mi T�` �BHH2m`b /ûi2MB` THmb [mǶmM b2mH K�M/�i HQ+�HX *2 +?�TBi`2 �M�Hvb2 H2b
2z2ib /2 H� +QMi`�/B+iBQM MQ`K�iBp2 [m2 +QMbiBim2 HǶû#`�MH2K2Mi- T�` b� `2bi`B+iBQM- /2 H� Ŀ `ĕ;H2
T`�;K�iB[m2 /m +?�KT TQHBiB[m2 k ŀ [mǶ2bi H2 +mKmH /2b K�M/�ibX *2ii2 +QMi`�/B+iBQM MQ`K�@
iBp2 2bi /Ƕ�mi�Mi THmb BMiû`2bb�Mi2 [m2 H� MQ`K2 Dm`B/B[m2 [mB H2 `2bi`2BMi ûK�M2 /2b �;2Mib /m
+?�KT TQHBiB[m2 2mt@KāK2b- [mB Ŀ Q`;�MBb2Mi +2 [mǶBHb +QMpQBi2Mi j ŀX

GǶ�M�Hvb2 /2b +QMbû[m2M+2b [mǶ� 2m2b +2ii2 �miQ`û;mH�iBQM 7�Bi �HQ`b �TT�`�ŗi`2 bQM 2z2+iBpBiû
+QKTHĕi2- �m b2Mb /2 HǶ�HB;M2K2Mi +QKTH2i /2b T`�iB[m2b bm` H� MQ`K2 9- H2 +mKmH /m K�M/�i
T�`H2K2Mi�B`2 �p2+ mM2 7QM+iBQM 2tû+miBp2 HQ+�H2 /BbT�`�Bbb�Mi �T`ĕb kyRdX *2ii2 2tiBM+iBQM
bǶ2tTHB[m2 T�` /2b 7Q`K2b THm`B2HH2b /2 KBb2b 2M +QM7Q`KBiû ¨ H� `2bi`B+iBQM- [mB +QM+Qm`2Mi ¨

RX J�Mm2H o�HHb- �HQ`b KBMBbi`2 /2 HǶAMiû`B2m`- bû�M+2 /m R3 b2Ti2K#`2 kyRj- +QKTi2 `2M/m BMiû;`�H /2b /û#�ib-
?iiTb,ffrrrXb2M�iX7`fb2�M+2bfbkyRjyNfbkyRjyNR3fbkyRjyNR3nKQMQX?iKH- HB2M +QMbmHiû H2 d DmBM kykkX

kX .mHQM;- G� +QMbi`m+iBQM /m +?�KT TQHBiB[m2- TX RjR@RjkX
jX 1?`?�`/- Ŀ S2Mb2` H2b TQHBiB[m2b ûH2+iQ`�H2b ŀ- TX kyX
9X 1p2HvM2 a2`p2`BM 2i SB2``2 G�b+QmK2b- Ŀ h?ûQ`B2b 2i T`�iB[m2b /2 HǶ2z2+iBpBiû /m /`QBi ŀ- .`QBi 2i aQ+Bûiû

UkV- RN3e- TX RyR@Rk9X

ej
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HǶ2z�+2K2Mi /2b };m`2b ?BbiQ`B[m2b /m bûM�i2m`@K�B`2 Qm T`ûbB/2Mi /2 +QMb2BH /ûT�`i2K2Mi�HX G�
T`�iB[m2 /m +mKmH /2b K�M/�ib /�Mb bQM 2Mb2K#H2- +Ƕ2bi@¨@/B`2 H2 7�Bi /2 +mKmH2` mM K�M/�i
HQ+�H T�`�HHĕH2K2Mi �m K�M/�i T�`H2K2Mi�B`2- /2K2m`2 iQmi27QBb BKTQ`i�Mi2X

9XR kyRd , HǶ�HB;M2K2Mi +QKTH2i /2 H� T`�iB[m2 /m +mKmH
/2b K�M/�ib bm` H� MQmp2HH2 MQ`K2

GǶ2Mi`û2 2M pB;m2m` 2M kyRd /2 H� HQB /2 Ŀ /û+mKmH 8 ŀ pQiû2 2M kyR9 � TQm` +QMbû[m2M+2
H� /BbT�`BiBQM /2b 7Q`K2b /2 +mKmH i`�Mbp2`b�H /ûbQ`K�Bb BMi2`/Bi2bX aB +2i 2z2i 2bi �ii2M/m
2i T2mi T�`�ŗi`2 ûpB/2Mi- BH M2 /QBi TQm`i�Mi T�b û+?�TT2` ¨ HǶ�M�Hvb2X *`QBb2` H2b �TTQ`ib /2
H� bQ+BQHQ;B2 /m /`QBi 2i /2 H� bQ+BQHQ;B2 /2b ;`QmT2b T`Q72bbBQMM2Hb T2`K2i /2 +QKT`2M/`2 H2b
`2bbQ`ib /2 +2ii2 2z2+iBpBiû +QKTHĕi2X

9XRXR G� /BbT�`BiBQM /2b bûM�i2m`b@K�B`2b 2i @T`ûbB/2Mib /2 +QMb2BH
/ûT�`i2K2Mi�H

kyR9@kyRd kyRd@kyky
úHm HQ+�H d3Xk d8Xj
LQM ûHm HQ+�H kRX3 k9Xd
6QM+iBQM 2tû+miBp2 HQ+�H2 8dX8 yXy
úHm `û;BQM�H RyXk dX8
LQM ûHm `û;BQM�H 3NX3 NkX8
6QM+iBQM 2tû+miBp2 `û;BQM�H2 jX8 yXy
úHm /ûT�`i2K2Mi�H jyXR kRXN
LQM ûHm /ûT�`i2K2Mi�H eNXN d3XR
6QM+iBQM 2tû+miBp2 /ûT�`i2K2Mi�H2 ReXR yXy
úHm KmMB+BT�H 8kXk 8RXN
LQM ûHm KmMB+BT�H 9dX3 93XR
6QM+iBQM 2tû+miBp2 KmMB+BT�H2 9RXR yXy
1z2+iB7b jdk jey

h�#H2�m 9XR , S`QTQ`iBQMb /2 bûM�i2m`b +mKmH�Mi mM �mi`2 K�M/�i- b2HQM H2 ivT2 /2 K�M/�i 2i H�
Tû`BQ/2 /2 bBĕ;2 �m aûM�iX
aQm`+2 , #�b2 bûM�i2m`bR9kyX
*?�KT , bûM�i2m`b U?Q`b `2T`ûb2Mi�Mib /2b 6`�MÏ�Bb /2 HǶûi`�M;2`V �v�Mi bBû;û 2Mi`2 kyR9 2i kykyX
G2+im`2 , 8dX8 W /2b bûM�i2m`b bBû;2�Mi 2Mi`2 kyR9 2i kyRd QMi �mbbB mM2 7QM+iBQM 2tû+miBp2 HQ+�H2
2Mi`2 kyR9 2i kyRd- +QMi`2 y W /2b bûM�i2m`b 2Mi`2 kyRd 2i kykyX

G2 aûM�i M2 +QKTi2 �T`ĕb kyRd THmb �m+mM bûM�i2m` +mKmH�Mi mM2 7QM+iBQM 2tû+miBp2 HQ@
+�H2 , �mi`2K2Mi /Bi- }MBb H2b bûM�i2m`b@K�B`2b Qm bûM�i2m`b@T`ûbB/2Mib /2 +QMb2BH /ûT�`i2K2Mi�H
Uh�#H2�m 9XRVX �HQ`b [m2 8dX8 W /2b bûM�i2m`b /ûi2M�B2Mi T�`�HHĕH2K2Mi- 2Mi`2 kyR9 2i kyRd-
mM2 7QM+iBQM 2tû+miBp2 HQ+�H2- +2ii2 T`QTQ`iBQM +?mi2 ¨ y W 2Mi`2 kyRd 2i kykyX S�` 2t2KTH2-

8X GǶ2tT`2bbBQM 2bi /2 6öp`�i 2i J�``2H- Ŀ GBKBi2` H2 Ŀ +mKmH /�Mb H2 i2KTb ŀX _2iQm` bQ+BQTQHBiB[m2 bm`
H� `2KBb2 2M +�mb2 /2 H� `ûûHB;B#BHBiû BM/û}MB2 2M 6`�M+2 ŀX

e9



J�m`B+2 �MiBbi2- bûM�i2m` bQ+B�HBbi2 /2 H� J�`iBMB[m2 `ûûHm H2 k9 b2Ti2K#`2 kyRd- �#�M/QMM2 H�
7QM+iBQM /2 K�B`2 /m 6`�MÏQBb H2 8 Q+iQ#`2 kyRd c `û+BT`Q[m2K2Mi- >2M`B /2 _�BM+Qm`i- ûHm TQm`
H� T`2KBĕ`2 7QBb bûM�i2m` /2 HǶuQMM2 2M RN3e- [mBii2 H2 aûM�i H2 R2` Q+iQ#`2 kyRd TQm` /2K2m`2`
T`ûbB/2Mi /2 H� +QKKmM�miû /2 +QKKmM2b /m :�iBM�Bb 2M "Qm`;Q;M2X �m +�`�+iĕ`2 +QKTH2i
/2 HǶ2z2+iBpBiû /2 H� MQ`K2 bǶ�DQmi2 2M Qmi`2 bQM BKKû/B�i2iû , /ĕb kyRd- H2b 7Q`K2b BMi2`/Bi2b
/BbT�`�Bbb2MiX

GǶ2z2+iBpBiû /2 +2ii2 `û;mH�iBQM- �mi`2K2Mi /Bi HǶ�HB;M2K2Mi 2Mi`2 H2b T`�iB[m2b 2i H� `ĕ;H2
/2 /`QBi- M2 p� TQm`i�Mi T�b /2 bQBX 1HH2 +QMbiBim2 �m +QMi`�B`2 mM +�b `�`2- 2i /Ƕ�mi�Mi THmb
bm`T`2M�Mi [m2 H� `ĕ;H2 HBKBi2 2tTHB+Bi2K2Mi mM2 T`�iB[m2 i`ĕb `ûT�M/m2 2i bi`m+im`�Mi2 /�Mb H2
+?�KT TQHBiB[m2- /Ƕ2z2+iBpBiû +QKTHĕi2 /ǶmM2 MQ`K2 Dm`B/B[m2X *QKK2Mi HǶ2tTHB[m2` \

9XRXk GǶ2z2+iBpBiû +QKTHĕi2 /ǶmM2 �miQ`û;mH�iBQM
aB +2ii2 MQmp2HH2 `ĕ;H2 � TQm` +�`�+iû`BbiB[m2 /Ƕ�pQB` H� 7Q`+2 /m /`QBi- bQM 2z2+iBpBiû MǶ2bi T�b

ûpB/2Mi2- TQm` /2mt `�BbQMb �m KQBMbX .ǶmM2 T�`i- HǶĿ 2z2i MQ`K�iB7 /m /`QBi MǶ2bi D�K�Bb ;�`�MiB-
2M /ûTBi /2 H� 7Q`+2 +QMi`�B;M�Mi2 [mB bǶ�ii�+?2 �mt ûMQM+ûb Dm`B/B[m2b e ŀX .Ƕ�mi`2 T�`i- 2i THmb
7QM/�K2Mi�H2K2Mi- +2ii2 HQB i`�MbKm2 HǶB``û;mH�`Biû- 2i MQM H� `û;mH�`Biû- 2M `ĕ;H2 dX *Ƕ2bi 2M 2z2i
mM2 T`�iB[m2 K�DQ`Bi�B`2 [mB 2bi BMi2`/Bi2- TmBb[mǶ�p�Mi kyRd- 8dX8 W /2b bûM�i2m`b +mKmH2Mi mM2
7QM+iBQM 2tû+miBp2 HQ+�H2 Uh�#H2�m 9XRVX GǶ2z2i /ǶmMBp2`b�HBb�iBQM ûpQ[mû T�` SX "Qm`/B2m TQm`
2tTHB[m2` HǶĿ 2{+�+Biû T`�iB[m2 (/2) /2 H� +QMi`�BMi2 Dm`B/B[m2 ŀ M2 DQm2 /QM+ T�b 3X .ĕb HQ`b-
TQm`[mQB +2ii2 MQ`K2 2bi@2HH2 �TTHB[mû2 \ lM2 7QBb /ûT�bbû H2 Ŀ b+2�m /2 HǶmMBp2`b�HBiû N ŀ [m2
+QM7ĕ`2 ¨ H� MQ`K2 H2 i`�p�BH Dm`B/B[m2- mM2 `ûTQMb2 ¨ +2ii2 [m2biBQM b2 i`Qmp2 /�Mb H2 7�Bi [mǶBH
bǶ�;Bi /ǶmM2 �miQ`û;mH�iBQM- +�`�+iû`BbiB[m2 +2Mi`�H2 /2b TQHBiB[m2b Tm#HB[m2b ûH2+iQ`�H2b- 2i THmb
bTû+B}[m2K2Mi /2 H� +Q/B}+�iBQM /2 HǶ�+iBpBiû TQHBiB[m2 2i /m /û`QmHû /2b +�``Bĕ`2b ûH2+iBp2b RyX

aǶ�TTHB[m�Mi �mt T�`H2K2Mi�B`2b- +2ii2 MQ`K2 2bi �mbbB `û/B;û2 T�` +2b /2`MB2`b- [mB TQb@
bĕ/2Mi 2M i�Mi [m2 T�`H2K2Mi�B`2b /2b `2bbQm`+2b /Ƕ�+iBQM bTû+B}[m2b- MQi�KK2Mi Dm`B/B[m2bX
aǶ�;Bi@BH iQmi27QBb /ǶmM2 �miQ`û;mH�iBQM /�Mb H2 +�b /2b bûM�i2m`b- [mB bQMi H�`;2K2Mi QTTQbûb ¨
+2ii2 HQB \ AHb /ûMQM+2Mi 2M 2z2i mM2 Ŀ �ii2BMi2 ;`�p2 ¨ MQb BMbiBimiBQMb RR ŀ Qm ¨ HǶBMbiBimiBQM
bûM�iQ`B�H2 2M i�Mi [m2 i2HH2- +2 [mB �TT�`�ŗi /�Mb H2 pQi2- H2 RN b2Ti2K#`2 kyRj- /m T`QD2i
/2 HQB �K2M/û /2 7�ÏQM ¨ +2 [m2 b2mHb H2b /ûTmiûb bQB2Mi +QM+2`Mûb T�` bQM +?�KT /Ƕ�TTHB+�@
iBQM RkX *2ii2 QTTQbBiBQM bûM�iQ`B�H2 /QBi THmiƬi āi`2 `2TH�+û2 /�Mb mM 2z2i /2 +?�KT Rj- [mB 2bi

eX C�+[m2b *?2p�HHB2`- Ŀ G� `û;mH�iBQM Dm`B/B[m2 2M [m2biBQM ŀ- .`QBi 2i bQ+Bûiû 9NUjV- kyyR- TX 3kd@39eX
dX SB2``2 "Qm`/B2m- Ŀ G� 7Q`+2 /m /`QBiX 1HûK2Mib TQm` mM2 bQ+BQHQ;B2 /m +?�KT Dm`B/B[m2 ŀ- �+i2b /2 H�

_2+?2`+?2 2M a+B2M+2b aQ+B�H2b e9- RN3e- TX j@RNX
3X "Qm`/B2m- Ŀ G� 7Q`+2 /m /`QBi ŀ- TX ReX
NX "Qm`/B2m- Ŀ G� 7Q`+2 /m /`QBi ŀ- TX ReX

RyX :�``B;Qm- Ŀ oBp`2 /2 H� TQHBiB[m2X G2b Ŀ [mBMx2 KBHH2 ŀ- H2 K�M/�i 2i H2 KûiB2` ŀ c G2?BM;m2- Ŀ oQ+�iBQM-
�`i- KûiB2` Qm T`Q72bbBQM \ *Q/B}+�iBQM 2i ûiB[m2i�;2 /2b �+iBpBiûb TQHBiB[m2b ŀ c J�``2H- Ŀ GǶûHm 2i bQM /Qm#H2 ŀX

RRX C�+[m2b Jûx�`/- bûM�i2m` `�/B+�H /m *�Mi�H- bû�M+2 /m R3 b2Ti2K#`2 kyRj- +QKTi2 `2M/m BMiû;`�H /2b
/û#�ib- ?iiTb,ffrrrXb2M�iX7`fb2�M+2bfbkyRjyNfbkyRjyNR3fbkyRjyNR3nKQMQX?iKH- HB2M +QMbmHiû H2 d DmBM
kykkX

RkX ky3 bûM�i2m`b pQi2Mi TQm` +2ii2 p2`bBQM �K2M/û2- Ryd +QMi`2X oQB` ?iiT,ffrrrXb2M�iX7`fb+`miBM@
Tm#HB+fkyRkfb+`kyRk@j9dX?iKH- HB2M +QMbmHiû H2 d DmBM kykkX

RjX SB2``2 "Qm`/B2m- Ŀ 1z2i /2 +?�KT 2i 2z2i /2 +Q`Tb ŀ- �+i2b /2 H� _2+?2`+?2 2M a+B2M+2b aQ+B�H2b eN-
RN38- TX dj@djX
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`2M/m T�`iB+mHBĕ`2K2Mi pBbB#H2 T�` H2b /û#�ib �miQm` /2 H� `2bi`B+iBQM /m +mKmH /2b K�M/�ibX
*2ii2 bBim�iBQM /2 KBb2 ¨ HǶûT`2mp2 K2i 2M HmKBĕ`2- �m b2BM /ǶmM KāK2 2Mb2K#H2- /2b b2;K2Mib
/Bzû`2M+Bûb- +Ƕ2bi@¨@/B`2 /2b ;`QmT2K2Mib /2 7�Bi- /vM�KB[m2b- �mt BMiû`āib 2i Q#D2+iB7b T�`iB2H@
H2K2Mi /Bp2`;2Mib R9 , H2b bûM�i2m`b b2`�B2Mi �HQ`b bȿ`2K2Mi THmb 7`û[m2KK2Mi `2T`ûb2Miûb /�Mb
mM b2;K2Mi 7Q`i2K2Mi QTTQbû ¨ H� `2bi`B+iBQM /m +mKmH /2b K�M/�ib- 2i TQm` H2[m2H H2 +mKmH
/2b K�M/�ib 2bi �mbbB M�im`2H [m2 Mû+2bb�B`2- MQi�KK2Mi /�Mb H� HQ;B[m2 /2 `2T`ûb2Mi�iBQM /2b
i2``BiQB`2b `2p2M/B[mû2 T�` mM +2`i�BM MQK#`2 /2 bûM�i2m`bX *2i 2z2i /2 +?�KT bǶ�`iB+mH2 iQm@
i27QBb ¨ mM 2z2i /2 +Q`Tb- [mB �TT�`�ŗi /�Mb H2 `2;Bbi`2 +QKKmM /2 H� Ŀ T`QtBKBiû ŀ- `�TT2H�Mi
HǶBKTQ`i�M+2 U/2 7�B`2V /m i2``�BM- miBHBbû T�` H2b T`Q@ +QKK2 H2b �MiB@`2bi`B+iBQMX *2b BMiû`āib
T`QT`2b 2i Ŀ +Q`TQ`�iBbi2b ŀ �miQm` /ǶmM2 Ŀ +QM+2TiBQM T�`i�;û2 /2b `ĕ;H2b /m D2m TQHBiB[m2 R8 ŀ
+QM7ĕ`2Mi �m ;`QmT2 /2b T�`H2K2Mi�B`2b 2i /2b �;2Mib T`Q72bbBQMM�HBbûb /m +?�KT TQHBiB[m2 mM2
mMBiû �TT�`2Mi2- �miQm` /2 H� MQ`K2 /2 H� KmHiBTQbBiBQMM�HBiû TQHBiB[m2X 1M +2 b2Mb- BH bǶ�;Bi
#B2M- v +QKT`Bb TQm` H2b bûM�i2m`b [mB v bQMi K�DQ`Bi�B`2K2Mi QTTQbûb- /ǶmM2 �miQ`û;mH�iBQMX

�T`ĕb �pQB` �M�Hvbû H2m`b i`�D2+iQB`2b +QKK2 /2b +�``Bĕ`2b T`Q72bbBQMM2HH2b- BH bǶ�;Bi /2
T`2M/`2 �m bû`B2mt- ¨ /2b }Mb �M�HviB[m2b Re- HǶB/û2 [m2 H2b �;2Mib T`Q72bbBQMM�HBbûb /m +?�KT
TQHBiB[m2 7Q`K2Mi mM ;`QmT2 T`Q72bbBQMM2H- +Ƕ2bi@¨@/B`2 mM 2Mb2K#H2 Ŀ /2 i`�p�BHH2m`b 2t2`Ï�Mi
mM2 �+iBpBiû �v�Mi H2 KāK2 MQK- 2i T�` +QMbû[m2Mi /Qiûb /ǶmM2 pBbB#BHBiû bQ+B�H2- #ûMû}+B�Mi
/ǶmM2 B/2MiB}+�iBQM 2i /ǶmM2 `2+QMM�Bbb�M+2- Q++mT�Mi mM2 TH�+2 /Bzû`2M+Bû2 /�Mb H� /BpBbBQM
bQ+B�H2 /m i`�p�BH- 2i +�`�+iû`Bbûb T�` mM2 Hû;BiBKBiû bvK#QHB[m2 Rd ŀX AHb T�`i�;2Mi mM2 �+iBpBiû
+QKKmM2 /2 `û/�+iBQM- THmiƬi [m2 /2 T`Q/m+iBQM- /2 H� HQB R3 2i bQMi 2M Qmi`2 /Qiûb /ǶmM2 pBbB#B@
HBiû bQ+B�H2- [mB M�ŗi MQi�KK2Mi /2 H� +QMi2bi�iBQM /2 H2m` Hû;BiBKBiû RNX § +2ii2 `2+QMM�Bbb�M+2
bQ+B�H2 Mû;�iBp2 7�Bi û+?Q- +?2x H2b �;2Mib T`Q72bbBQMM�HBbûb /m +?�KT TQHBiB[m2- H� /ûMû;�iBQM ky

T2`K�M2Mi2 /2 H2m` T`Q72bbBQMM�HBiû- 2i THmb H�`;2K2Mi /2 H2m`b T`QT`2b BMiû`āib kR- 2i /QM+ /m
;`QmT2 [mǶBHb +QMbiBim2Mi /2 7�BiX G� `2+QMM�Bbb�M+2 2i H� Hû;BiBKBiû T`QT`2 ¨ +2 ;`QmT2 `2Hĕp2Mi
/ǶmM2 bi`m+im`2 2M +?B�bK2- [m2 `�TT2HH2 H2 bûM�i2m` G2b _ûTm#HB+�BMb /2 a2BM2@a�BMi@.2MBb
S?BHBTT2 .�HHB2`- [mB 7�Bi HmB@KāK2 H2 T�`�HHĕH2 �p2+ H2 KQM/2 T`Q72bbBQMM2H , Ŀ /�Mb H2 /QK�BM2
T`Q72bbBQMM2H- HǶ2tTû`B2M+2 2bi p�HQ`Bbû2 (XXX) 2M TQHBiB[m2- 2M `2p�M+?2- BH b2K#H2`�Bi [m2- TQm`
+2`i�BMb- HǶ2tTû`B2M+2 bQBi mM2 i�`2 kk ŀX �HQ`b [m2 H2 ;`QmT2 7�Bi 7�+2 �m biB;K�i2 /m T`Q72bbBQM@

R9X _m2 "m+?2` 2i �Mb2HK ai`�mbb- Ŀ S`Q72bbBQMb BM S`Q+2bb ŀ- �K2`B+�M CQm`M�H Q7 aQ+BQHQ;v eeU9V- RNeR-
TX jk8@jj9X

R8X G272#p`2- Ŀ _�TT`Q+?2` HǶûHm 2i H2 +BiQv2M ŀX oQB` �mbbB J�``2H- Ŀ G� /ûKQ+`�iB2 7`�MÏ�Bb2 `û7Q`Kû2
T�` H� }M /m +mKmH /2b K�M/�ib \ ŀ

ReX AH bǶ�;Bi #B2M B+B /ǶmM2 Ŀ +QMbi`m+iBQM +QM+2Tim2HH2 UH� TQHBiB[m2 +QKK2 ǳT`Q72bbBQMǴV ŀ- [mB M2 bǶB/2MiB}2 T�b
Mû+2bb�B`2K2Mi �p2+ Ŀ +2 [mB `2Hĕp2 /2 H� T`�iB[m2 [mQiB/B2MM2 UHǶ�+iBpBiû +QM+`ĕi2 /ǶmM ?QKK2 TQHBiB[m2V ŀ- +7X
C2�M@GQmBb "`B[m2i- Ŀ *QKKmMB[m2` 2M �+i2bX S`2b+`BTiBQMb /2 `ƬH2 2i 2t2`+B+2 [mQiB/B2M /m KûiB2` TQHBiB[m2 ŀ-
SQHBiBtX _2pm2 /2b b+B2M+2b bQ+B�H2b /m TQHBiB[m2 Uk3V- RNN9- TX Re@keX

RdX .B/B2` .2K�xBĐ`2 2i *?�`H2b :�/ö�- Ŀ AMi`Q/m+iBQM ŀ- aQ+BQHQ;B2 /2b ;`QmT2b T`Q72bbBQMM2Hb- S�`Bb- G�
.û+Qmp2`i2- kyyN- TX Rj@k9X

R3X G2b Ŀ pû`Bi�#H2b Hû;BbH�i2m`b ŀ M2 b2 +QM7QM/2Mi T�b �p2+ H2 Ŀ `û/�+i2m` /2 H� HQB ŀ- +7X "Qm`/B2m- Ŀ G�
7Q`+2 /m /`QBi ŀ- TX RdX

RNX "�+Qi- Ŀ 1M ?�mi 2i /m K�mp�Bb +ƬiûX G2b T`Q72bbBQMM2Hb /2 H� TQHBiB[m2 �m KB`QB` /2b +BiQv2Mb ŀX
kyX P772`Hö- G� T`Q72bbBQM TQHBiB[m2- TX R3X
kRX G272#p`2- Ŀ _�TT`Q+?2` HǶûHm 2i H2 +BiQv2M ŀX
kkX bû�M+2 /m RN b2Ti2K#`2 kyRj- +QKTi2 `2M/m BMiû;`�H /2b /û#�ib- ?iiTb,ffrrrXb2M�iX7`fb2�M+2bf

bkyRjyNfbkyRjyNRNfbkyRjyNRNnKQMQX?iKH- HB2M +QMbmHiû H2 R3 �p`BH kykkX
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M2H /2 H� TQHBiB[m2- 2M bQM b2BM- +Ƕ2bi H2 T`Q7�M2 Qm H2 MQpB+2 [mB 2bi biB;K�iBbû kjX *2ii2 bi`m+im`2
+?B�bK�iB[m2 `�TT2HH2 2M Qmi`2 [m2 +2 ;`QmT2 M2 b2 /û}MBi T�b /2 7�ÏQM 2t+HmbBp2K2Mi BMi2`M2X

*�`�+iû`BbiB[m2 +2Mi`�H2 /2b T`Q72bbBQMb /�Mb H� bQ+BQHQ;B2 �##QiB2MM2 k9- H� +QM7`QMi�iBQM
¨ HǶ?ûiû`QMQKB2 MǶ2bi T�b T`QT`2 �mt �;2Mib T`Q72bbBQMM�HBbûb /m +?�KT TQHBiB[m2 , ûim/B�Mi
H2 i`�Bi2K2Mi bQ+B�H /2 HǶ�miBbK2- :BH 1v�H KQMi`2 �BMbB- /�Mb mM /QK�BM2 �mt Tû`BKĕi`2b Dm@
`B/B+iBQMM2Hb 2M �TT�`2M+2 /û}MBb- H2 TQB/b /2 HǶ2tT2`iBb2 T`Q7�M2 UH�v 2tT2`iBb2V- MQi�KK2Mi
+2HH2 /2b Kĕ`2b- /�Mb H� +QMbi`m+iBQM /ǶmM2 K�i`B+2 BMbiBimiBQMM2HH2 ûi�#HBbb�Mi mM2 MQmp2HH2
2tT2`iBb2 bm` HǶ�miBbK2 k8X .�Mb H2 +?�KT TQHBiB[m2- +2 `�TTQ`i �mt T`Q7�M2b 2bi �mbbB T`û;M�Mi-
/�Mb HǶûH2+iBQM Qm /�Mb H2 +QMi�+i �p2+ H2 Tm#HB+- T�` 2t2KTH2 �m b2BM /2b T2`K�M2M+2b T�`@
H2K2Mi�B`2b keX .2b +?�ŗM2b /2 i`�Mb+`BTiBQM 7QMi 2M Qmi`2 �TT�`�ŗi`2 mM +QMiBMmmK /Ƕ�+i2m`b
BMi2`Kû/B�B`2b- �m +ƾm` /2b HBbBĕ`2b /2 H� TQHBiB[m2 kdX G2b ;`QmT2b /2 T`2bbBQM QMi �BMbB pm H2m`
`ƬH2 +`Qŗi`2 /2TmBb H2b �MMû2b RNdy@RNNy- /û+`Bi2b T�` SX G2?BM;m2 k3X �HQ`b [m2 #2�m+QmT /2
+�KT�;M2b bQMi +2Mi`û2b bm` mM2 Ŀ bQ+B�iBQM T�`iBb�M2 ûH�`;B2 kN ŀ- H2b DQm`M�HBbi2b +QMbiBim2Mi
mM �mi`2 BMi2`Kû/B�B`2- [mB �bbm`2 mM i`�p�BH /2 i`�Mb+`BTiBQM- /QMi H2b 7Q`K2b p�`B2Mi �m ;`û
/2b `û;BK2b /2 pBbB#BHBiû T�`H2K2Mi�B`2 jy 2i /2b KQK2Mib ûH2+iQ`�mtX AHb bQMi /2b �+i2m`b +H27b
/2 H� i`�/m+iBQM /2b 2MD2mt ?ûiû`QMQK2b /�Mb mM +?�KT `2H�iBp2K2Mi �miQMQK2 jR 2i `û+BT`Q@
[m2K2Mi /2 H� H2pû2 T�`iB2HH2 /2 H� /Bb+`ûiBQM 2i /m b2+`2i [mB `û;Bbb2Mi H2 ;`QmT2 jkX AH M2 bǶ�;Bi
/QM+ T�b /ǶmM2 Kû/B�iBb�iBQM mMBH�iû`�H2- TmBb[m2 H2b �;2Mib /m +?�KT TQHBiB[m2 bQMi THmiƬi
/�Mb mM2 `2H�iBQM /2 +QT`Q/m+iBQM 2i /Ƕû+?�M;2b �p2+ H2b DQm`M�HBbi2b jjX G� i`�Mb+`BTiBQM T�bb2
2M}M �mbbB T�` H2b `û/�+i2m`b /2b +QKTi2b `2M/mb /2 bû�M+2b j9 Qm H2b ?mBbbB2`b- [mB Q`;�MBb2Mi
H2 Ŀ i?û�i`2 T�`H2K2Mi�B`2 j8 ŀX *2 `�TTQ`i ¨ HǶ?ûiû`QMQKB2 2bi /QM+ bi`m+im`�Mi 2i T2`K2i /2
+QKT`2M/`2 HǶ2z2+iBpBiû /2 H� `2bi`B+iBQM /m +mKmH /2b K�M/�ib- 2i HǶ�HB;M2K2Mi /2b T`�iB[m2bX
a� T`Bb2 2M +QKTi2 T2`K2i /2 T`û+Bb2` H� bBim�iBQM /Ƕ�miQ`û;mH�iBQM /�Mb H�[m2HH2 b2 i`Qmp2Mi

kjX PHHBQM- G2b +�M/B/�ib- TX 9N@8kX am` H2 `2iQm`M2K2Mi /2 biB;K�i2- pQB` GQmBb :`m2H- Ŀ *QMDm`2` HǶ2t@
+HmbBQM , `?ûiQ`B[m2 2i B/2MiBiû `2p2M/B[mû2 /�Mb /2b ?�#Bi�ib bQ+B�H2K2Mi /Bb[m�HB}ûb ŀ- _2pm2 7`�MÏ�Bb2 /2
bQ+BQHQ;B2- RN38- TX 9jR@98jX

k9X ai�MBbH�b JQ`2H- Ŀ �mUtV +ƾm`UbV /2b T`Q72bbBQMbX S2Mb2` H2 `�TTQ`i /2b T`Q72bbBQMb ¨ HǶ?ûiû`QMQKB2 �p2+
�##Qii 2i "Qm`/B2m ŀ- �M/`2r �##Qii 2i HǶ?û`Bi�;2 /2 HǶû+QH2 /2 *?B+�;Q- bQmb H� /B`X /2 .B/B2` .2K�xBĐ`2 2i
JQ`;�M CQmp2M2i- iX R- 1/BiBQMb /2 HǶ1>1aa- kyRe- TX jR8@jj9X

k8X :BH 1v�H- Ŀ 6Q` � aQ+BQHQ;v Q7 1tT2`iBb2 , h?2 aQ+B�H P`B;BMb Q7 i?2 �miBbK 1TB/2KB+ ŀ- �K2`B+�M CQm`M�H
Q7 aQ+BQHQ;v RR3U9V- kyRj- TX 3ej@NydX

keX ú`B+ E2``Qm+?2- Ŀ lb�;2b 2i mb�;2`b /2 H� T2`K�M2M+2 /m /ûTmiû ŀ- _2pm2 7`�MÏ�Bb2 /2 b+B2M+2 TQHBiB[m2
8NUjV- kyyN- TX 9kN@989X

kdX �H/`BM 2i o�MM2ix2H- Ŀ .�Mb H2b HBbBĕ`2bX lM2 bQ+BQHQ;B2 /2b �+i2m`b b2+QM/�B`2b /2 H� TQHBiB[m2 /�Mb
/2mt T2iBi2b pBHH2b 7`�MÏ�Bb2b ŀX

k3X G2?BM;m2- Ŀ oQ+�iBQM- �`i- KûiB2` Qm T`Q72bbBQM \ *Q/B}+�iBQM 2i ûiB[m2i�;2 /2b �+iBpBiûb TQHBiB[m2b ŀ-
TX RRjX

kNX :Q/K2`- G2 i`�p�BH ûH2+iQ`�HX
jyX oB`;BMB2 G2 hQ``2+- Ŀ �mt 7`QMiBĕ`2b /2 H� Tm#HB+Biû T�`H2K2Mi�B`2 , H2b �bb2K#Hû2b 2i H2m` pBbB#BHBiû

K2/B�iBbû2 ŀ- _ûb2�mt RkNĜRjyUR@kV- kyy8- TX R3R@ky3X
jRX JQ`2H- Ŀ �mUtV +ƾm`UbV /2b T`Q72bbBQMb ŀX
jkX "Qm`/B2m- Ŀ G� `2T`ûb2Mi�iBQM TQHBiB[m2 ŀX
jjX .2b`mK�mt 2i LQHH2i- lM +�TBi�H Kû/B�iB[m2 \- TX ReX am` H2b `2H�iBQMb /Ƕû+?�M;2 /ǶBM7Q`K�iBQMb 2i /2

72Māi`2b /Ƕ2tTQbBiBQM Kû/B�iB[m2- pQB` CQM�i?�M *?B#QBb- Ŀ hrBii2` 2i H2b `2H�iBQMb /2 bû/m+iBQM 2Mi`2 /ûTmiûb 2i
DQm`M�HBbi2bX G� b�HH2 /2b Zm�i`2 *QHQMM2b ¨ HǶĕ`2 /2b bQ+B�#BHBiûb MmKû`B[m2b ŀ- _ûb2�mt R33UeV- kyR9- TX kyR@kk3X

j9X JQ`2H- Ŀ *2 [m2 +QMi2 H2 +QKTi2 `2M/m , HǶBMbiBimiBQM /ǶmM Q`/`2 T�`H2K2Mi�B`2 B/û�HBbû ŀX
j8X .2HT?BM2 :�`/2v- G2 HBM;2 /m S�H�Bb@"Qm`#QM , +Q`Tb- K�iû`B�HBiû 2i ;2M`2 /m TQHBiB[m2 ¨ HǶĕ`2 /ûKQ+`�@

iB[m2- GQ`KQMi- 6`�M+2- H2 "Q`/ /2 HǶ2�m- kyR8- +?�TX R- TX k8@9kX

ed



H2b T�`H2K2Mi�B`2b [mB H� pQi2Mi- �miQ`û;mH�iBQM [mB 2bi 2M KāK2 i2KTb H�`;2K2Mi ?ûiû`QMQK2X

G� `2bi`B+iBQM /m +mKmH /2b K�M/�ib +QMbiBim2 /QM+ mM2 �miQ`û;mH�iBQM- BMi2`M2 �m ;`QmT2
/2b �;2Mib T`Q72bbBQMM�HBbûb /m +?�KT TQHBiB[m2X S2Mb2` +2 ;`QmT2 +QKK2 mM ;`QmT2 T`Q72b@
bBQMM2H T2`K2i /2 +QKT`2M/`2- K�H;`û HǶ�TT�`2Mi2 +QMi`�/B+iBQM MQ`K�iBp2 2Mi`2 /ǶmM2 T�`i H�
MQ`K2 /m +mKmH /2b K�M/�ib 2i /Ƕ�mi`2 T�`i H� HQB H2 `2bi`2B;M�Mi- bQM 2z2+iBpBiû +QKTHĕi2X
*2HH2@+B b2 +QKT`2M/ ¨ HǶ�mM2 /m `�TTQ`i ¨ HǶ?ûiû`QMQKB2 T`QT`2 ¨ iQmi ;`QmT2 T`Q72bbBQMM2H
2i 2M KāK2 i2KTb bTû+B}[m2 �m +?�KT TQHBiB[m2X GǶ�HB;M2K2Mi /2b T`�iB[m2b bm` H� MQmp2HH2
MQ`K2- �mi`2K2Mi /Bi HǶ�#�M/QM /2 +2`i�BMb K�M/�ib TQm` +2`i�BMb bûM�i2m`b- M�ŗi 2MbmBi2 /2
7Q`K2b THm`B2HH2b /2 KBb2b 2M +QM7Q`KBiûX

9Xk G2b i2KTb 2i H2b 7Q`K2b /2 H� KBb2 2M +QM7Q`KBiû
G� [m2biBQM /2 HǶ2z2+iBpBiû /2 H� `ĕ;H2 /2 /`QBi H�Bbb2 �HQ`b H� TH�+2 ¨ +2HH2 /2 b2b mb�;2b-

H2 /`QBi �TT�`�Bbb�Mi +QKK2 Ŀ mM bvbiĕK2 /2 TQi2MiB�HBiûb ¨ T�`iB` /2b[m2HH2b b2 /ûTHQB2Mi /2b
�+iBpBiûb bTû+B}[m2b /2 KQ#BHBb�iBQM /2b `ĕ;H2b je ŀX G2b 7Q`K2b /2 H� KBb2 2M +QM7Q`KBiû ¨ +2ii2
MQ`K2 bQMi �mi�Mi /2 i`�MbBiBQMb THm`B2HH2b- [mB +QM+2`M2Mi MQi�KK2Mi H2b bûM�i2m`b /QMi H2b
7Q`K2b /2 +mKmH M2 bQMi THmb TQbbB#H2b �T`ĕb kyRdX SHmiƬi [m2 /2 T�`H2` /2 +?QBt- BH bǶ�;Bi
B+B /Ƕûim/B2` 2KTB`B[m2K2Mi H2b i`�MbBiBQMb [m2 +QMM�Bbb2Mi H2b bûM�i2m`b /2 T�`i 2i /Ƕ�mi`2 /2
kyRd- 2i +2 ¨ T�`iB` /ǶmM2 �M�Hvb2 /2 bû[m2M+2b K2Mû2 /2 7�ÏQM BMMQp�Mi2- TmBb[m2 +2Mi`û2 bm`
mM i2KTb +Qm`i THmiƬi [m2 bm` H2 i2KTb HQM; /2b i`�D2+iQB`2b #BQ;`�T?B[m2b Qm T`Q72bbBQMM2HH2bX

9XkXR G2b i`�MbBiBQMb �m T`BbK2 /2 HǶ�M�Hvb2 /2 bû[m2M+2b +Qm`i2b
*QKK2 H2 KQMi`2 H� `2T`ûb2Mi�iBQM /2b bû[m2M+2b ûH2+iBp2b /2b bûM�i2m`b- H2m`b +�``Bĕ`2b TQ@

HBiB[m2b +QMM�Bbb2Mi /2b T2`im`#�iBQMb 2M kyRd U6B;m`2 jXk- TX 8kVX *2b T2`im`#�iBQMb iB2MM2Mi
/Ƕ�#Q`/ ¨ H� bi`m+im`2 `Qi�iBp2 /2 HǶû+?�MiBHHQM- +2`i�BMb bûM�i2m`b [mBii�Mi H2 aûM�i- /Ƕ�mi`2b v
2Mi`�MiX SQm` /Ƕ�mi`2b- HǶ�MMû2 kyRd K�`[m2 �mbbB HǶ�#�M/QM /2 +2`i�BMb K�M/�ib Qm 7QM+iBQMb-
/m 7�Bi /2 H� `2bi`B+iBQM /2b 7Q`K2b /2 +mKmH TQbbB#H2bX *2b T2`im`#�iBQMb +Q``2bTQM/2Mi ¨ /2b
i`�MbBiBQMb- bQBi /2b 7Q`K2b �iiûMmû2b /2 #B7m`+�iBQMb- /�Mb H� K2bm`2 Qɍ 2HH2b bQMi T`ûpBbB#H2b
2i BMbiBimiBQMM�HBbû2b jdX 1HH2b +QMbiBim2Mi KQBMb mM2 `mTim`2 /�Mb mM2 i`�D2+iQB`2 /Ƕ�++mKmH�@
iBQM [m2 H2 +Qm`b MQ`K�H /2b +�``Bĕ`2b TQHBiB[m2b- K�`[mû2b T�` mM T`Q+2bbmb /2 +mKmH�iBQM
/2 TQbBiBQMb TQHBiB[m2b- Q`/QMMû2b i2KTQ`2HH2K2Mi K�Bb MQM Mû+2bb�B`2K2Mi HBMû�B`2K2Mi Qm HQ@
;B[m2K2MiX aB H2b ûH2+iBQMb bQMi mM 7�+i2m` K�D2m` /ǶBM+2`iBim/2 /�Mb H2 /û`QmHû /2b +�``Bĕ`2b
TQHBiB[m2b- H2b ûpQHmiBQMb /2b `ĕ;H2b /2 +mKmH 2M bQMi mM �mi`2 7�+i2m`- /QMi HǶûim/2 T2`K2i /2
T`û+Bb2` H2 T`Q+2bbmb /2 +mKmH�iBQM ¨ HǶƾmp`2 /�Mb H2b +�``Bĕ`2b TQHBiB[m2bX *2b T2`im`#�iBQMb
bQMi b�BbB2b T�` mM2 �M�Hvb2 /2 bû[m2M+2b +Qm`i2b- +QMbiBimû2b T�` H2b �MMû2b kyR8- kyRe- kyR3
2i kyRN- HǶ�MMû2 kyRd 2M i�Mi [m2 i2HH2 MǶûi�Mi T�b T`Bb2 2M +QKTi2 TQm` /2b `�BbQMb HBû2b �m

jeX SB2``2 G�b+QmK2b- Ŀ LQ`K2b Dm`B/B[m2b 2i KBb2 2M ƾmp`2 /2b TQHBiB[m2b Tm#HB[m2b ŀ- GǶ�MMû2 bQ+BQHQ;B[m2
9y- RNNy- TX 9j@dRX

jdX J�`+ "2bbBM- *H�B`2 "B/�`i 2i JB+?2H :`Qbb2iiB- Ŀ GǶ2M[māi2 bm` H2b #B7m`+�iBQMb , mM2 T`ûb2Mi�iBQM ŀ-
"B7m`+�iBQMb- S�`Bb- G� .û+Qmp2`i2- kyyN- TX d@RNX

e3



+Q/�;2 /2b /QMMû2b j3X *2ii2 �TT`Q+?2 T�` T�b �MMm2Hb T2`K2i /2 b�BbB` H2b i`�MbBiBQMb- K�Bb
MQM HǶûT�Bbb2m` i2KTQ`2HH2 /2b KBb2b 2M +QM7Q`KBiû- [mB 7�Bi HǶQ#D2i /2 HǶ1M+�/`û jX

1M+�/`ö j G� /m`û2 /2 H� KBb2 2M +QM7Q`KBiû

G� KBb2 2M +QM7Q`KBiû � 2M 2HH2@KāK2 mM2 /m`û2- TmBb[m2 H2b ûHmb +mKmH�Mi /2b K�M/�ib
BM+QKT�iB#H2b QMi jy DQm`b �T`ĕb HǶûH2+iBQM �m K�M/�i H2 THmb `û+2Mi TQm` /ûKBbbBQMM2` /ǶmM
K�M/�i �m +?QBtX �T`ĕb kyRd- BHb MǶQMi +2T2M/�Mi THmb H2 +?QBt- TmBb[m2 H2b ûHmb 2M bBim�iBQM
/ǶBM+QKT�iB#BHBiû /QBp2Mi /ûKBbbBQMM2` /m K�M/�i /ûi2Mm �Miû`B2m`2K2Mi �X �mi`2K2Mi /Bi
H2 +?QBt /m K�M/�i +QMb2`pû 2M bBim�iBQM /ǶBM+QKT�iB#BHBiû �/pB2Mi �m KQK2Mi /m +?QBt
7�Bi /2 b2 `2T`ûb2Mi2` Qm MQM ¨ mM2 ûH2+iBQMX �BMbB /2 L�/ĕ;2 G272#p`2- bûM�i`B+2 ¨ T�`iB`
/m k Q+iQ#`2 kyRd- [mB 2bi 2MbmBi2 ûHm2 T`ûbB/2Mi2 /m +QMb2BH /ûT�`i2K2Mi�H /2 HǶPBb2 H2
k8 Q+iQ#`2 kyRd- +2 [mB K2i }M ¨ bQM K�M/�i bûM�iQ`B�HX G2 Ŀ +?QBt ŀ /m K�M/�i T`BpBHû;Bû
T�`KB H2b /2mt K�M/�ib BM+QKT�iB#H2b- bûM�i`B+2 2i T`ûbB/2Mi2 /2 +QMb2BH /ûT�`i2K2Mi�H-
�/pB2Mi /QM+ �m KQK2Mi /2 b2 T`ûb2Mi2` ¨ H� T`ûbB/2M+2 /m +QMb2BH /ûT�`i2K2Mi�HX

AMp2`b2K2Mi- �}M /2 +QMb2`p2` mM2 7QM+iBQM HQ+�H2 ¨ H�[m2HH2 BHb QMi ûiû ûHmb �p�Mi /Ƕāi`2
ûHmb �m aûM�i- i`2Bx2 bûM�i2m`b /ûKBbbBQMM2Mi /m aûM�i H2 R2` Q+iQ#`2 kyRd- bQBi H� p2BHH2
/2 H� T`Q+H�K�iBQM /2b `ûbmHi�ib bûM�iQ`B�mt #X G2 bûM�i2m` /2 HǶ�m#2 6`�MÏQBb "�`QBM 2M
7�Bi T�` 2t2KTH2 T�`iB2- +2 [mB HmB T2`K2i /2 +QMb2`p2` b� 7QM+iBQM /2 K�B`2 /2 h`Qv2b- ¨
H�[m2HH2 BH � ûiû ûHm �Miû`B2m`2K2Mi ¨ bQM ûH2+iBQM �m aûM�i- 2i ¨ H�[m2HH2- 2M HǶ�#b2M+2 /2 b�
/ûKBbbBQM /m aûM�i- BH �m`�Bi ûiû KBb }M +X

�X oQB` MQi�KK2Mi "B/ö;�`�v- Ŀ GBKBi2` H2 +mKmH /2b K�M/�ib Qm +QKK2Mi 7�B`2 H2 #QM?2m` /2b
ûHmb K�H;`û 2mt ŀ- �BMbB [m2 H2b �`iB+H2b GXPXR8R /m *Q/2 ûH2+iQ`�H- /�Mb H� p2`bBQM 2M pB;m2m` /2 kyRR
¨ kyRd U?iiTb,ffrrrXH2;B7`�M+2X;QmpX7`f+Q/2bfB/fG1:A�_hAyyyykj33kdkkfkyRR@y9@kyfV 2i /�Mb H�
p2`bBQM 2M pB;m2m` /2TmBb kyRd U?iiTb,ffrrrXH2;B7`�M+2X;QmpX7`f+Q/2bfB/fG1:A�_hAyyyyk3eyjdk8f
kyRd@ye@RN- HB2Mb +QMbmHiûb H2 d DmBM kykkVX

#X �pBb /2 /ûKBbbBQM /2 bûM�i2m`b- ?iiTb,ffrrrXH2;B7`�M+2X;QmpX7`fDQ`7fB/f
CP_6h1shyyyyj8edd8e9\BMBi4i`m2�T�;24R�[m2`v4?2M`BY/2Y`�BM+Qm`iY/öKBbbBQM�b2�`+?6B2H/4
�GG�i�#nb2H2+iBQM4�HH- HB2M +QMbmHiû H2 d DmBM kykkX

+X am` H2b mb�;2b THmb +QKTH2t2b /2 H� HQB /m R9 7ûp`B2` kyR9 2i /2 H� HQ;B[m2 /Ƕ�Miû+û/2M+2- pQB` C2�M@
1`B+ :B+[m2H- Ŀ *QMi`ƬH2 2i b�M+iBQM /2b /BbTQbBiB7b �MiB@+mKmH /2b K�M/�ib ûH2+iQ`�mt , H2b 7�BHH2b /m
/BbTQbBiB7 ŀ- G2 +mKmH 2i H� /m`û2 /2b K�M/�ib- S�`Bb- 6`�M+2- K�`2 � K�`iBM- kyky- TX Rdj@R3kX

*2 +�/`�;2 ûH�`;B T�` `�TTQ`i ¨ H� b2mH2 �MMû2 kyRd- �MMû2 Qɍ � HB2m H� THmT�`i /2b i`�MbB@
iBQMb- T`ûb2Mi2 THmbB2m`b �p�Mi�;2bX *2 KQ/2 /ǶQ#D2+iBp�iBQM 2bi /Ƕ�#Q`/ `2M/m Mû+2bb�B`2 T�` H2
+�`�+iĕ`2 MQM@2tTHB+Bi2 /2b HQ;B[m2b /2 `û�+iBQM /2b bûM�i2m`b ¨ HǶ2Mi`û2 2M pB;m2m` /2 H� `2bi`B+@
iBQM /m +mKmH /2b K�M/�ibX G2b KQiB7b T`ûb2Miûb Tm#HB[m2K2Mi U/�Mb H2b Kû/B�b T�` 2t2KTH2V
Qm BMbiBimiBQMM2HH2K2Mi UH2b KQiB7b /2 }M /2 K�M/�i T`ûb2Mib /�Mb H2b /QMMû2b /m aûM�iV M2 bQMi
T�b Mû+2bb�B`2K2Mi 2t�+ibX .�Mb /2 MQK#`2mt +�b Qɍ mM bûM�i2m` +2bb�Bi bQM K�M/�i 2M kyRd-
BH 2bi �TT�`m ¨ /2 MQK#`2mb2b `2T`Bb2b /�Mb H2b /QMMû2b /m aûM�i [mǶBH Ŀ M2 b2 `2T`ûb2Mi(�Bi)
T�b ŀ- �HQ`b KāK2 [mǶBH �p�Bi ûiû +�M/B/�i 2i #�iim �mt ûH2+iBQMbX 1M Qmi`2- H2b i`�MbBiBQMb MǶQMi
T�b iQmi2b HB2m 2M kyRd- K�Bb T�`7QBb /ĕb kyR8@kyRe U6B;m`2 9XkVX AH M2 T2mi 2M 2z2i āi`2 2t+Hm

j3X lM /ûTmiû@K�B`2 /2p2Mm bûM�i2m`@+QMb2BHH2` KmMB+BT�H 2bi MQiû TQm` HǶ�MMû2 kyRd , b i K c 2M kyRe BH b2`�
MQiû i K U/ûTmiû@K�B`2V 2i 2M kyR3 b M UbûM�i2m`@+QMb2BHH2` KmMB+BT�HVX AH 2bi /QM+ T`û7û`�#H2 /2 T`2M/`2 2M
+QKTi2 H2b �MMû2b /2 T�`i 2i /Ƕ�mi`2 /2 kyRd TQm` b�BbB` +2b i`�MbBiBQMbX

eN
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[m2 H� HQB 2Mi`û2 2M pB;m2m` 2M kyRd K�Bb pQiû2 /ĕb kyR9 �Bi 2m /2b 2z2ib 2Mi`2 kyR9 2i kyRdX
*Ƕ2bi T�` 2t2KTH2 H2 +�b /m bûM�i2m` bQ+B�HBbi2 TmBb _ûTm#HB[m2 2M J�`+?2 /2 H� *Ƭi2@/ǶP`
6`�MÏQBb S�i`B�i- [mB 2bi T�`�HHĕH2K2Mi- Dmb[mǶ�m jR /û+2K#`2 kyR8- T`ûbB/2Mi /m +QMb2BH `û;BQ@
M�H /2 "Qm`;Q;M2- mM2 7Q`K2 /2 +mKmH BMi2`/Bi2 �T`ĕb kyRdX P` +2HmB@+B �MMQM+2 /ĕb DmBM kyR8
[mǶBH M2 #`B;m2`� T�b /2 MQmp2�m K�M/�i `û;BQM�H �mt ûH2+iBQMb `û;BQM�H2b /2 kyR8- 2tTHB[m�Mi
[m2 , Ŀ JāK2 bB DǶ�B /û72M/m H2 /Qm#H2 K�M/�i- D2 /QBb 7�B`2 �p2+ [m2 /�Mb R8 KQBb H2 MQM
+mKmH bǶ�TTHB[m2`�X SQm`[mQB T�`iB` ¨ mM2 ûH2+iBQM- [m�M/ Rk KQBb �T`ĕb BH 7�m/`� +?QBbB` jN ŀX
�mi`2K2Mi /Bi- H� `2bi`B+iBQM /m +mKmH /2b K�M/�ib- �mt +Ƭiûb /Ƕ�mi`2b `�BbQMb- T2mi 2tTHB[m2`
+2`i�BM2b i`�MbBiBQMb /ĕb �p�Mi kyRd- +2 [mB BMpBi2 ¨ M2 T�b T2Mb2` H� KBb2 2M +QM7Q`KBiû +QKK2
mM bBKTH2 +?QBt- 2z2+imû 2M kyRd- T�` H2b bûM�i2m`b +QM+2`Mûb T�` H� `2bi`B+iBQM- K�Bb THmiƬi ¨
HǶQ#D2+iBp2` T�` HǶûim/2 /2b i`�MbBiBQMb [mǶBHb QMi +QMMm2b bm` mM2 i2KTQ`�HBiû THmb HQM;m2X

�}M /2 b�BbB` H2b +QM};m`�iBQMb /2 +mKmH BMi2`/Bi2b �T`ĕb kyRd- mM2 ivTQHQ;B2 /Ƕûi�ib Hû;ĕ`2@
K2Mi /Bzû`2Mi2- T`2M�Mi 2M +QKTi2 H� /BbiBM+iBQM 2Mi`2 7QM+iBQMb 2tû+miBp2b 2i MQM@2tû+miBp2b-
2bi B+B miBHBbû2X SQm` �mi�Mi- �}M /ǶûpBi2` H� KmHiBTHB+�iBQM /2b ûi�ib T�` `�TTQ`i ¨ H� ivTQHQ;B2
/2b ûi�ib miBHBbû2 /�Mb H2 +?�TBi`2 T`û+û/2Mi- bQMi /BbiBM;mûb K�M/�ib M�iBQM�mt 2i K�M/�ib
HQ+�mt- [mB BM+Hm2Mi H2b K�M/�ib `û;BQM�H- /ûT�`i2K2Mi�H 2i KmMB+BT�H- 2i 7QM+iBQMb 2tû+miBp2b
2i MQM@2tû+miBp2b- �BMbB [m2 H2b +QM};m`�iBQMb /2 +mKmH [mB 2M `ûbmHi2MiX G2b ?mBi ûi�ib TQb@
bB#H2b bQMi /QM+ H2b bBim�iBQMb /2 BV UbBKTH2V K�M/�i M�iBQM�H UT�` 2t2KTH2 bûM�i2m`V- BBV /2
+mKmH M�iBQM�H@HQ+�H 2tû+miB7 UbûM�i2m`@K�B`2 T�` 2t2KTH2V- BBBV /2 +mKmH M�iBQM�H@HQ+�H UMQM
2tû+miB7- bûM�i2m`@+QMb2BHH2` /ûT�`i2K2Mi�H T�` 2t2KTH2V- BpV /2 +mKmH HQ+�H 2tû+miB7 UK�B`2@
pB+2@T`ûbB/2Mi /2 +QMb2BH /ûT�`i2K2Mi�HV- pV /2 +mKmH HQ+�H MQM 2tû+miB7 U+QMb2BHH2` KmMB+BT�H@
+QMb2BHH2` /ûT�`i2K2Mi�HV- pBV /2 K�M/�i HQ+�H 2tû+miB7 UK�B`2V- pBBV /2 K�M/�i HQ+�H U+QMb2BHH2`
KmMB+BT�HV 2i /Ƕāi`2 pBBBV ?Q`b TQHBiB[m2X

9XkXk 6Q`K2b 2i HQ;B[m2b /2 KBb2b 2M +QM7Q`KBiû
aB +2`i�BM2b i`�MbBiBQMb bQMi HBbB#H2b ¨ HǶƾBH Mm- ¨ HǶBMbi�` /m ;`�M/ MQK#`2 /2 bûM�i2m`b [mB-

2M bBim�iBQM /2 +mKmH M�iBQM�H@HQ+�H 2tû+miB7- �#�M/QMM2Mi H2m` 7QM+iBQM HQ+�H2 2tû+miBp2 2i
bQMi �T`ĕb kyRd 2M bBim�iBQM /2 +mKmH M�iBQM�H@HQ+�H UMQM 2tû+miB7V- /Ƕ�mi`2b- THmb `�`2b- H2 bQMi
KQBMb U6B;m`2 9XkVX G2b i`�D2+iQB`2b /2 [m�i`2 �MMû2b /2b bûM�i2m`b 7`�MÏ�Bb 7QMi /QM+ HǶQ#D2i
/ǶmM i`�Bi2K2Mi +H�bbB}+�iQB`2- K2Mû 2M THmbB2m`b i2KTbX SHmiƬi [m2 bm` H� /m`û2 /2b ûTBbQ/2b- H2
+�H+mH /2b /Bbi�M+2b 2Mi`2 bû[m2M+2b UpQB` 2M+�/`û kV 2bi B+B +2Mi`û bm` HǶQ`/`2 /2b ûi�ib bm++2bbB7b
2i H� i`�MbBiBQM 2Mi`2 +2b /2`MB2`b- 2i MQM H� /m`û2 /2b ûTBbQ/2bX G� i2+?MB[m2 /ǶQTiBK�H K�i+?BM;
#2ir22M b2[m2M+2b Q7 i`�MbBiBQMb UPJbi`�MV T2`K2i /2 `�TT`Q+?2` H2b bû[m2M+2b b2HQM H2m`b i`�M@
bBiBQMb +QKKmM2b- iQmi 2M ûi�Mi T2m b2MbB#H2 �mt /Bzû`2M+2b KBM2m`2b- �bT2+i `2/Qm#Hû T�` H2
7�B#H2 TQB/b �bbB;Mû �mt ûi�ib BMBiB�mt 9yX L2m7 ivT2b /2 i`�MbBiBQM UpQB` 2M �MM2t2 6B;m`2b �9XR-
�9Xk 2i �9Xj- TX Rye ¨ RydV bQMi /û}MBb T�` mM2 +H�bbB}+�iBQM �b+2M/�Mi2 ?Bû`�`+?B[m2- [mB 2bi

jNX "QHH2`v- �H�BM- Ŀ a�Mb bm`T`Bb2- 6`�MÏQBb S�i`B�i M2 #`B;m2`� T�b mM MQmp2�m K�M/�i 2M `û;BQM
"Qm`;Q;M2@6`�M+?2 *QKiû ŀ- AM7Q@*?�HQMX+QK- R2` DmBM kyR8- ?iiTb,ffrrrXBM7Q@+?�HQMX+QKf�`iB+H2bfkyR8f
yefyRfR9yRjfb�Mb@bm`T`Bb2@7`�M@QBb@T�i`B�i@M2@- HB2M +QMbmHiû H2 Rd DmBM kykkX

9yX G2 TQB/b /2b ûi�ib BMBiB�mt 2bi /û}MB T�` H2 T�`�Kĕi`2 QiiQ- û;�H ¨ yXRX oQB` aim/2` 2i _Bib+?�`/- Ŀ q?�i
K�ii2`b BM /Bz2`2M+2b #2ir22M HB72 i`�D2+iQ`B2b ŀX

dy

https://www.info-chalon.com/articles/2015/06/01/14013/sans-surprise-fran-ois-patriat-ne-
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6B;m`2 9Xk , h�TBb `2T`ûb2Mi�Mi H2b i`�D2+iQB`2b /2 [m�i`2 �Mb UkyR8- kyRe- kyR3 2i kyRNV /2b bû@
M�i2m`b 7`�MÏ�Bb bBû;2�Mi 2Mi`2 kyR9 2i kykyX
aQm`+2 , #�b2 bûM�i2m`bR9kyX
*?�KT , bûM�i2m`b U?Q`b `2T`ûb2Mi�Mib /2b 6`�MÏ�Bb /2 HǶûi`�M;2`V �v�Mi bBû;û 2Mi`2 kyR9 2i kykyX
G2+im`2 , 1M �#b+Bbb2- H2 i2KTb- 2M Q`/QMMû2- H2b BM/BpB/mb , +?�[m2 HB;M2 `2T`ûb2Mi2 /QM+ mM2
i`�D2+iQB`2 U/2 [m�i`2 �MbV +QKTQbû2 /2 /Bzû`2Mib ûi�ibX �BMbB- mM2 HB;M2 2MiBĕ`2K2Mi pBQH2ii2 U2M
#�b /m ;`�T?B[m2V b2 HBi , 2Mi`2 kyR8 2i kyRN- +2 bûM�i2m` /ûiB2Mi mM mMB[m2 K�M/�i M�iBQM�HX
lM2 HB;M2 #H2m 7QM+û TmBb #H2m +H�B` b2 HBi , 2M kyR8@kyRe- +2 bûM�i2m` /ûiB2Mi Qmi`2 bQM K�M/�i
bûM�iQ`B�H mM2 7QM+iBQM 2tû+miBp2 HQ+�H2 c 2M kyR3@kyRN- BH /ûiB2Mi Qmi`2 bQM K�M/�i bûM�iQ`B�H mM
K�M/�i HQ+�H UMQM 2tû+miB7VX

2MbmBi2 `2i`�Biû2 K�Mm2HH2K2Mi- �}M /ǶmM2 T�`i /2 `�TT`Q+?2` +2`i�BM2b +H�bb2b bûT�`û2b T�` H2
+�H+mH /2b /Bbi�M+2b 2Mi`2 i`�D2+iQB`2b- 2i /Ƕ�mi`2 T�`i /2 i`B2` +2`i�BM2b bû[m2M+2b �ivTB[m2b [mB
M2 bQMi T�b �miQK�iB[m2K2Mi TH�+û2b /�Mb H� +H�bb2 �/û[m�i2X *2ii2 /Qm#H2 �TT`Q+?2 T2`K2i
/ǶQ#i2MB` mM2 ivTQHQ;B2 2M +BM[ +H�bb2b- ¨ H� 7QBb T`û+Bb2 2i [mB `�bb2K#H2 mM 2Mb2K#H2 /2 +�b
T�`7QBb �ivTB[m2b U6B;m`2 9XjVX

hQmi /Ƕ�#Q`/- RNe bûM�i2m`b M2 bQMi T�b +QM+2`Mûb T�` +2ii2 `2bi`B+iBQM U+H�bb2 8- Ŀ �mi`2b ŀ-
j3X3 W /2 HǶ2Mb2K#H2V , +2`i�BMb M2 +QMM�Bbb2Mi �m+mM +?�M;2K2Mi /�Mb H2m` bBim�iBQM 2Mi`2
kyR8 2i kyRN- /Ƕ�mi`2b 2Mi`2Mi �m aûM�i- K�Bb b�Mb āi`2 +QM+2`Mûb T�` H� `2bi`B+iBQM- TmBb[mǶBHb
M2 /ûi2M�B2Mi T�b /2 7QM+iBQM HQ+�H2 2tû+miBp2 �p�Mi kyRdX 1M}M +2`i�BMb bQ`i2Mi /m aûM�i , H�
THmT�`i ûi�Bi 2M bBim�iBQM /2 K�M/�i M�iBQM�H bBKTH2- H� }M /2 H� pB2 TQHBiB[m2 T`2M�Mi bQmp2Mi-

dR



�m aûM�i- H� 7Q`K2 /ǶmM /ûb�BbBbb2K2Mi /2b K�M/�ib HQ+�mt 2i /ǶmM �``āi /2 H� pB2 TQHBiB[m2
�T`ĕb THmbB2m`b �MMû2b /2 K�M/�i M�iBQM�H bBKTH2X *2b bûM�i2m`b [mBii2Mi H2 aûM�i 2M kyRd- 2M
/ûKBbbBQMM�Mi- 2M MǶûi�Mi T�b `ûûHm Qm T�`+2 [m2 H2m` K�M/�i T`2M/ }MX

G2b T2`bQMM2b +QM+2`Mû2b T�` H� `2bi`B+iBQM /m +mKmH /2b K�M/�ib b2 /BpBb2Mi 2MbmBi2 2M
[m�i`2 ivT2bX lM T`2KB2` ivT2 `�bb2K#H2 Ry8 MûQ@bûM�i2m`b U+H�bb2 R- kyX3 W /2 HǶ2Mb2K#H2V-
+Ƕ2bi@¨@/B`2 /2b T2`bQMM2b ûHm2b �m aûM�i 2M kyRd- 2i [mB /ûi2M�B2Mi �p�Mi mM2 Qm THmbB2m`b
7QM+iBQMb 2tû+miBp2b HQ+�H2b UQ`�M;2f`Qm;2VX § H2m` 2Mi`û2 �m aûM�i- BHb �#�M/QMM2Mi /QM+ H2m`b
7QM+iBQMb 2tû+miBp2b HQ+�H2b- H� THmT�`i +QMiBMm�Mi ¨ +mKmH2` mM K�M/�i HQ+�H T�`�HHĕH2K2Mi ¨
+2HmB /2 bûM�i2m` U#H2m +H�B`VX G� bûM�i`B+2 G2b _ûTm#HB+�BMb /2 HǶPBb2 L�/ĕ;2 G272#p`2 +QMbiBim2
mM2 2t+2TiBQM MQi�#H2 , ûHm2 bûM�i`B+2 2M kyRd- 2HH2 �#�M/QMM2 KQBMb /ǶmM KQBb �T`ĕb H2 K�M/�i
bûM�iQ`B�H /m 7�Bi /2 bQM ûH2+iBQM ¨ H� T`ûbB/2M+2 /m +QMb2BH /ûT�`i2K2Mi�H /2 HǶPBb2X

h`QBb �mi`2b +H�bb2b `�bb2K#H2Mi H2b T2`bQMM2b T`ûb2Mi2b �m aûM�i 2i 2M bBim�iBQM /2 +mKmH
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6B;m`2 9Xj , h�TBb `2T`ûb2Mi�Mi H2b [m�i`2 �MMû2b kyR8- kyRe- kyR3 2i kyRN- b2HQM H2b ivT2b /2
i`�D2+iQB`2b /2b bûM�i2m`b 7`�MÏ�Bb bBû;2�Mi 2Mi`2 kyR9 2i kykyX
aQm`+2 , #�b2 bûM�i2m`bR9kyX
*?�KT , bûM�i2m`b U?Q`b `2T`ûb2Mi�Mib /2b 6`�MÏ�Bb /2 HǶûi`�M;2`V �v�Mi bBû;û 2Mi`2 kyR9 2i kykyX
G2+im`2 , 1M �#b+Bbb2- H2 i2KTb- 2M Q`/QMMû2- H2b BM/BpB/mb , +?�[m2 HB;M2 `2T`ûb2Mi2 /QM+ mM2
i`�D2+iQB`2 U/2 [m�i`2 �MbV +QKTQbû2 /2 /Bzû`2Mib ûi�ibX

dk



/m K�M/�i T�`H2K2Mi�B`2 2i /ǶmM2 7QM+iBQM HQ+�H2 2tû+miBp2 U#H2m 7QM+ûV �p�Mi kyRd U+H�bb2b k- j
2i 9- kyj T2`bQMM2b- bQBi 9yXk W /2 HǶ2Mb2K#H2VX lM2 T2iBi2 T�`iB2 /Ƕ2Mi`2 2HH2b [mBii2Mi H2 aûM�i
TQm` /ûi2MB`- �T`ĕb kyRd- mM K�M/�i HQ+�H- /�Mb HǶû+`�b�Mi2 K�DQ`Biû �bbQ`iB /ǶmM2 7QM+iBQM
2tû+miBp2 HQ+�H2 UQ`�M;2 Qm `Qm;2V U+H�bb2 k- 88 T2`bQMM2b- bQBi kdXR W /2 +2b i`QBb +H�bb2b- 2i
RyXN W /2 HǶ2Mb2K#H2VX ZmB bQMi@2HH2b \ 99 /Ƕ2Mi`2 2HH2b /2K2m`2Mi K�B`2b Qm �/DQBMi2b �m K�B`2-
?mBi /Ƕ2Mi`2 2HH2b +QMb2`p2Mi mM2 7QM+iBQM 2tû+miBp2 �m MBp2�m /ûT�`i2K2Mi�H- /2mt �m MBp2�m
`û;BQM�HX *2b 7QM+iBQMb bQMi T�`7QBb +mKmHû2b- ¨ HǶBMbi�` /2 HǶ2t@bûM�i`B+2 G2b _ûTm#HB+�BMb /m
S�b@/2@*�H�Bb L�i�+?� "Qm+?�`i- K�B`2 /2 *�H�Bb 2i pB+2@T`ûbB/2Mi2 /m +QMb2BH `û;BQM�H /2b
>�mib@/2@6`�M+2 ¨ T�`iB` /2 kyRe- Qm /2 HǶ2t@bûM�i`B+2 G2b _ûTm#HB+�BMb /m o�` *?`BbiB�M2
>mKK2H- K�B`2 /2 G� o�H2ii2@/m@o�` 2i T`2KBĕ`2 pB+2@T`ûbB/2Mi2 /2 H� Kûi`QTQH2 /2 hQmHQM
¨ T�`iB` /2 kyRdX G2 7�Bi [m2 H2b TQbbB#BHBiûb /2 +mKmH /2 K�M/�ib HQ+�mt 2i /2b BM/2KMBiûb
�zû`2Mi2b bQB2Mi THmb H�`;2b 2i ûH2pû2b [m2 H2 +mKmH /m K�M/�i T�`H2K2Mi�B`2 �p2+ mM mMB[m2
K�M/�i HQ+�H- b�Mb 7QM+iBQM 2tû+miBp2- 2tTHB[m2 MQi�KK2Mi +2ii2 7Q`K2 /2 i`�MbBiBQM 9RX

G2b �mi`2b T2`bQMM2b 2M bBim�iBQM /2 +mKmH M�iBQM�H@HQ+�H 2tû+miB7 �p�Mi kyRd �#�M/QMM2Mi
/�Mb HǶ2Mb2K#H2 H2m` 7QM+iBQM 2tû+miBp2 HQ+�H2 iQmi 2M +QMb2`p�Mi H2m` K�M/�i HQ+�H- +2 [mB H2b
TH�+2- �T`ĕb kyRd- 2M bBim�iBQM /2 +mKmH M�iBQM�H@HQ+�H MQM 2tû+miB7 U+H�bb2 j- Rk9 T2`bQMM2b-
bQBi eRXR W /2 +2b i`QBb +H�bb2b- 2i k9Xe W /2 HǶ2Mb2K#H2VX *2ii2 +H�bb2 `�bb2K#H2 T�` 2t2KTH2
H2b bûM�i2m`b@K�B`2b /2p2Mmb bûM�i2m`b@+QMb2BHH2`b KmMB+BT�mtX 1M}M mM2 /2`MBĕ`2 +�iû;Q`B2
`�bb2K#H2 H2b [m2H[m2b bûM�i2m`b U+H�bb2 9- k9 bûM�i2m`b- RRX8 W /2 +2b i`QBb +H�bb2b- 9X3 W /2
HǶ2Mb2K#H2V [mB- 2M bBim�iBQM /2 +mKmH M�iBQM�H@HQ+�H 2tû+miB7 �p�Mi kyRd- �#�M/QMM2Mi iQmi
K�M/�i HQ+�H TQm` āi`2- �T`ĕb kyRd- bBKTH2 bûM�i2m`X

GǶ2Mi`û2 2M pB;m2m` /2 H� `2bi`B+iBQM /m +mKmH /2b K�M/�ib T`Q/mBi /QM+ mM 2Mb2K#H2
/2 KBb2b 2M +QM7Q`KBiû- [mB /QMM2Mi ¨ pQB` HǶ�HB;M2K2Mi +QM+`2i /2b T`�iB[m2b bm` H� MQ`K2
Dm`B/B[m2 MQmp2HH2K2Mi 2Mi`û2 2M pB;m2m`X 1M KāK2 i2KTb- ¨ HǶ2t+2TiBQM /2b k9 bûM�i2m`b �T@
T�`i2M�Mi ¨ H� +H�bb2 9- [mB M2 /ûiB2MM2Mi [mǶmM K�M/�i bûM�iQ`B�H �T`ĕb kyRd- H� THmT�`i /2b
bûM�i2m`b +QMiBMm2Mi ¨ +mKmH2` mM K�M/�i HQ+�H- MQM@2tû+miB7 /QM+X GǶûim/2 /2b 7Q`K2b /2 KBb2
2M +QM7Q`KBiû 2bi �HQ`b BM/BbbQ+B�#H2 /2 +2HH2 /2 HǶûpQHmiBQM /2 H� T`�iB[m2 /m +mKmH /2b K�M/�ib
/�Mb bQM 2Mb2K#H2- +Ƕ2bi@¨@/B`2 BM/ûT2M/�KK2Mi /2 H� /BbiBM+iBQM 2Mi`2 7QM+iBQMb 2tû+miBp2b 2i
MQM@2tû+miBp2b- /2 T�`i 2i /Ƕ�mi`2 /2 kyRdX

9Xj G2 K�BMiB2M /m +mKmH /2b K�M/�ib
�m@/2H¨ /2 HǶBMi2`/B+iBQM /m bûM�i2m`@K�B`2 Qm bûM�i2m`@T`ûbB/2Mi /2 +QMb2BH /ûT�`i2K2Mi�H-

H� Ŀ };m`2 imiûH�B`2 /m MQi�#H2 HQ+�H 9k ŀ �@i@2HH2 ûiû pû`Bi�#H2K2Mi b�Tû2 \ GǶ�T`ĕb@kyRd � THmiƬi
ûiû K�`[mû T�` HǶ�TT�`BiBQM 2i H2 `2M7Q`+2K2Mi /m +mKmH T�` T`Q+m`�iBQM 9j- [mB +QMbBbi2 T�`
2t2KTH2- TQm` mM bûM�i2m`@K�B`2- ¨ [mBii2` b� 7QM+iBQM /2 K�B`2 TQm` `2/2p2MB` Ŀ bBKTH2 ŀ
+QMb2BHH2` KmMB+BT�H iQmi 2M +QMb2`p�Mi Q{+B2mb2K2Mi HǶ2bb2MiB2H /2b 7QM+iBQMb /2 K�B`2X SQb2`

9RX .�HB#2`i- Ŀ G2b Ŀ pB2b /Ƕ�T`ĕb ŀ /2b /ûTmiûb 7`�MÏ�Bb ŀX
9kX "B/ö;�`�v- Ŀ GBKBi2` H2 +mKmH /2b K�M/�ib Qm +QKK2Mi 7�B`2 H2 #QM?2m` /2b ûHmb K�H;`û 2mt ŀX
9jX J�``2H- Ŀ *mKmH /2b K�M/�ib ŀX
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H� [m2biBQM /2 H� `û�HBiû /2 H� `2bi`B+iBQM U�m b2Mb /2 HBKBi�iBQMV /m +mKmH /2b K�M/�ib BKTHB[m2
/QM+ /2 bǶ�z`�M+?B` ¨ MQmp2�m /m +�/`�;2 MQKBM�H /2 H� `2bi`B+iBQM- 2M b�BbBbb�Mi H� T`�iB[m2
/m +mKmH /2b K�M/�ib /�Mb bQM 2Mb2K#H2X a� bi�#BHBiû /2 T�`i 2i /Ƕ�mi`2 /2 kyRd T`Qmp2 �HQ`b
[m2 +2ii2 �miQ`û;mH�iBQM � 2m TQm` 2z2i /2 T2`Tûim2` mM2 T`�iB[m2 +QMi2biû2X

9XjXR G2b ~m+im�iBQMb i2KTQ`2HH2b /2 H� T`�iB[m2 /m +mKmH i`�Mbp2`@
b�H /2b K�M/�ib

GǶûim/2 /2 HǶûpQHmiBQM /m +mKmH /2b K�M/�ib 2Mi`2 kyR9 2i kyky MǶ2bi T�b ûpB/2Mi2 , 2HH2
TQb2 H� [m2biBQM /2b ;`QmT2b +QKT�`ûb- 2i H2b 7�ÏQMb /2 T�`iBiBQMM2` H� TQTmH�iBQM@û+?�MiBHHQM
bQMi KmHiBTH2b U+?�TBi`2 RVX *2b T�`iBiBQMM2K2Mib bQMi �mi�Mi /2 Ŀ +�b +QMbi`mBib +QKK2 +QK@
T�`�#H2b 99 ŀ- 2i /QMM2Mi ¨ pQB` /2b ûpQHmiBQMb KmHiBTH2b /m i�mt /2 +mKmH /2b K�M/�ib Uh�@
#H2�m 9X9VX

*mKmH�Mi LQM +mKmH�Mi hQi�H UWV 1z2+iB7b
�TT`Q+?2 /2 biQ+F K�+`Q URV
aûM�i kyR9@kyRd d3Xk kRX3 RyyXy jdk
aûM�i kyRd@kyky d8Xj k9Xd RyyXy jey
�TT`Q+?2 /2 biQ+F KB+`Q UkV
aûM�i2m`b bBû;2�Mi b2mH2K2Mi 2Mi`2 kyR9 2i kyRd dyX3 kNXk RyyXy R99
aûM�i2m`b bBû;2�Mi 2Mi`2 kyR9 2i kyky 3eX3 RjXk RyyXy kk3
aûM�i2m`b bBû;2�Mi b2mH2K2Mi 2Mi`2 kyRd 2i kyky 3eX9 RjXe RyyXy Rjk
�TT`Q+?2 /2 ~mt KB+`Q UjV
aûM�i2m`b 2Mi`ûb �m aûM�i �p�Mi kyR9 d9Xd k8Xj RyyXy k8d
aûM�i2m`b 2Mi`ûb �m aûM�i 2M kyR9 NjXN eXR RyyXy RR8
aûM�i2m`b 2Mi`ûb �m aûM�i 2M kyRd 3eX9 RjXe RyyXy Rjk
1Mb2K#H2 3kXR RdXN RyyXy 8y9

h�#H2�m 9X9 , �pQB` �m KQBMb mM �mi`2 K�M/�i Qm MQM T�`�HHĕH2K2Mi ¨ HǶ2t2`+B+2 /m K�M/�i /2
bûM�i2m`- b2HQM H� T`ûb2M+2 �m aûM�i- b�BbB2 /2 i`QBb 7�ÏQMbX
pX+`�K2` URV4 yXyj- pX+`�K2` UkV4 yXRN- pX+`�K2` UjV4 yXkRX
aQm`+2 , #�b2 bûM�i2m`bR9kyX
*?�KT , bûM�i2m`b U?Q`b `2T`ûb2Mi�Mib /2b 6`�MÏ�Bb /2 HǶûi`�M;2`V �v�Mi bBû;û 2Mi`2 kyR9 2i kykyX
G2+im`2 , 1Mi`2 kyR9 2i kyRd- d3Xk W /2b K2K#`2b /m aûM�i /ûiB2MM2Mi T�`�HHĕH2K2Mi mM �mi`2
K�M/�iX 1Mi`2 kyRd 2i kyky- d8Xj W /2b K2K#`2b /m aûM�i /ûiB2MM2Mi T�`�HHĕH2K2Mi mM �mi`2
K�M/�iX

lM2 T`2KBĕ`2 KQ/�HBiû- K�+`QbQ+BQHQ;B[m2- /2 +QKT�`�BbQM `ûbB/2 /�Mb mM2 �TT`Q+?2 �M�@
HQ;m2 ¨ +2HH2 /2b Tb2m/Q@T�M2Hb 98X .2mt +QmT2b i`�Mbp2`b�H2b +Q``2bTQM/2Mi ¨ /2mt Hû;BbH�im`2b-
+Ƕ2bi@¨@/B`2 /2b Tû`BQ/2b /2 i`QBb �Mb 2Mi`2 /2mt ûH2+iBQMb bûM�iQ`B�H2b- H2b bûM�i2m`b bBû;2�Mi
2Mi`2 kyR9 2i kyky ûi�Mi T`ûb2Mib /2 T�`i 2i /Ƕ�mi`2 /2 kyRdX G� +QKT�`�BbQM /m i�mt /2 +mKmH
;HQ#�H bQmb H2b /2mt Hû;BbH�im`2b- +Ƕ2bi@¨@/B`2 /m aûM�i 2Mi`2 kyR9 2i kyRd 2i /m aûM�i 2Mi`2

99X J�Mm2H a+?Qiiö- Ŀ *QMbi`mB`2 /2b �M�HQ;B2b `�BbQMMû2bX _û~2tBQMb ¨ T�`iB` /2 i`�p�mt bm` HǶ2t+2HH2M+2
BM/BpB/m2HH2 ŀ- G� +QMbi`m+iBQM /ǶQ#D2i 2M bQ+BQHQ;B2 , �+im�HBiû /ǶmM2 /ûK�`+?2- bQmb H� /B`X /2 GQmBb SBMiQ-
omH�BM2b@bm`@a2BM2- 6`�M+2- ú/BiBQMb /m *`Q[m�Mi- kyky- TX R9R@R83X

98X �HQ`b [m2 /�Mb mM T�M2H- H2b KāK2b BM/BpB/mb bQMi bmBpBb T2M/�Mi mM2 /m`û2 /QMMû2 2i BMi2``Q;ûb ¨
THmbB2m`b `2T`Bb2b- H2 Tb2m/Q@T�M2H +QMbBbi2 ¨ ûim/B2` mM2 ûpQHmiBQM /�Mb +2ii2 KāK2 /m`û2 2M 7�Bb�Mi /2b +QmT2b
i`�Mbp2`b�H2b `ûTûiû2b- +Ƕ2bi@¨@/B`2 [m2 +?�[m2 BMi2``Q;�iBQM TQ`i2 bm` /2b BM/BpB/mb /Bzû`2MibX
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kyRd 2i kyky- 7�Bi �HQ`b �TT�`�ŗi`2 mM2 #�Bbb2 /2 i`QBb TQBMib /m i�mt /2 bûM�i2m`b ûi�Mi �mbbB
T�`�HHĕH2K2Mi ûHm HQ+�H- +2 [mB +QM+2`M2 d8Xj W /2b bûM�i2m`b �T`ĕb kyRdX *2ii2 T`QTQ`iBQM MǶ2bi
T�b /B`2+i2K2Mi +QKT�`�#H2 �p2+ H2b �TT`Q+?2b KB+`QbQ+BQHQ;B[m2b [mB bmBp2MiX .�Mb HǶ�TT`Q+?2
K�+`Q- H2 i�mt /2 +mKmH /2b bûM�i2m`b 2Mi`2 kyR9 2i kyRd +Q``2bTQM/ T�` 2t2KTH2 ¨ H� T`QTQ`@
iBQM /2 bûM�i2m`b T`ûb2Mib 2Mi`2 kyR9 2i kyRd 2i +mKmH�Mi T�`�HHĕH2K2Mi mM K�M/�i HQ+�H 2Mi`2
kyR9 2i kyRdX .�Mb H2b �TT`Q+?2b KB+`Q [mB bmBp2Mi- H2 +mKmH 2bi /û}MB T�` H2 7�Bi /Ƕ�pQB` ûiû �m
KQBMb mM KQK2Mi- 2Mi`2 kyR9 2i kyky- ûHm HQ+�H 2M KāK2 i2KTb [m2 bûM�i2m`bX G2 i�mt ;HQ#�H
/2 +mKmH T�`KB H2b bûM�i2m`b �v�Mi bBû;û 2Mi`2 kyR9 2i kyky U3kXR WV 2bi /QM+ +�H+mHû ¨ T�`iB`
/m MQK#`2 /2 bûM�i2m`b �v�Mi ûiû ¨ mM KQK2Mi 2Mi`2 kyR9 2i kyky ûHm HQ+�H- bQBi 9R9 T2`bQMM2b-
+2 [mB 2tTHB[m2 [mǶBH M2 +Q``2bTQM/2 T�b ¨ mM2 KQv2MM2 TQM/û`û2 /m aûM�i kyR9@kyRd 2i /m
aûM�i kyRd@kyky /�Mb HǶ�TT`Q+?2 /2 biQ+F K�+`QX �BMbB- H2b 9R bûM�i2m`b T`ûb2Mib 2Mi`2 kyR9
2i kyky [mB bQMi �mbbB ûHmb HQ+�mt 2Mi`2 kyR9 2i kyRd K�Bb T�b 2Mi`2 kyRd 2i kyky- +QKTi2Mi
+QKK2 +mKmH�Mib /�Mb H2 i�mt ;HQ#�H /2 +mKmH U3kXR WV- /�Mb H2 i�mt /2 +mKmH /m aûM�i 2Mi`2
kyR9@kyRd Ud3Xk WV- K�Bb T�b /�Mb +2HmB /m aûM�i 2Mi`2 kyRd@kyky Ud8Xj WVX

lM2 /2mtBĕK2 KQ/�HBiû /2 +QKT�`�BbQM `ûbB/2 /�Mb H� /BbiBM+iBQM /2 i`QBb +Q?Q`i2b /2 bû@
M�i2m`b- +2mt [mB bBĕ;2Mi b2mH2K2Mi 2Mi`2 kyR9 2i kyRd- +2mt [mB bBĕ;2Mi 2Mi`2 kyRd 2i kyky-
2i +2mt [mB bBĕ;2Mi 2M +QMiBMm 2Mi`2 kyR9 2i kykyX GǶ�TT`Q+?2 /2 biQ+F b2 7�Bi B+B KB+`QbQ+BQ@
HQ;B[m2- TmBb[m2 ¨ mM2 pBbBQM /Ƕ2Mb2K#H2 /2 HǶBMbiBimiBQM bm++ĕ/2 mM2 �TT`Q+?2 �m MBp2�m /2
b2b K2K#`2bX *2 T�`iBiBQMM2K2Mi 7�Bi �TT�`�ŗi`2 mM2 ?�mbb2 /m i�mt /2 +mKmH- H2b bûM�i2m`b
bBû;2�Mi b2mH2K2Mi 2Mi`2 kyR9 2i kyRd b2 /BbiBM;m�Mi /2b �mi`2b T�` mM i�mt /2 +mKmH #2�m+QmT
THmb 7�B#H2- /2 HǶQ`/`2 /2 b2Bx2 TQBMib /2 /Bzû`2M+2 Uh�#H2�m 9X9VX

lM2 /2`MBĕ`2 7�ÏQM /2 b�BbB` mM2 ûpQHmiBQM /B�+?`QMB[m2 +QMbBbi2 ¨ +QMb2`p2` H� 7Q+�H2 KB@
+`QbQ+BQHQ;B[m2 iQmi 2M /BbiBM;m�Mi- 2M i2`K2b /2 ~mt 2i MQM THmb /2 biQ+F- H2b T`BKQ@2Mi`�Mib-
+Ƕ2bi@¨@/B`2 H2b MQmp2�mt bûM�i2m`b /2 kyRd /2 +2mt /2 kyR9X lM2 i`QBbBĕK2 +�iû;Q`B2 `2;`QmT2
H2b bûM�i2m`b T`BKQ@ûHmb �p�Mi kyR9 9eX *2ii2 KQ/�HBiû /2 +QKT�`�BbQM- T2`K2i /ǶB/2MiB}2` mM
2z2i ;ûMû`�iBQMM2H 9d- [mB `ûbB/2 /�Mb H� /�i2 2i H2 +QMi2ti2 /Ƕ2Mi`û2 �m aûM�i- /QMi BH M2 T2mi
āi`2 2t+Hm [mǶBHb �B2Mi /2b 2z2ib /m`�#H2b 2i bTû+B}[m2b bm` H2b T`�iB[m2b +QKK2 H2 +mKmH /2b
K�M/�ib- Qm [mǶBMp2`b2K2Mi- +2`i�BM2b +�`�+iû`BbiB[m2b 2tTHB[m2Mi HǶ2Mi`û2 /2b bûM�i2m`b �m aû@
M�i mM2 +2`i�BM2 �MMû2 THmiƬi [mǶmM2 �mi`2X AH �TT�`�ŗi �HQ`b [m2 H2b T`BKQ@bûM�i2m`b /2 kyRd
+mKmH2Mi KQBMb [m2 +2mt /2 kyR9 Uh�#H2�m 9X9VX

9XjXk G2 K�BMiB2M /ǶmM2 T`�iB[m2 TQm`i�Mi +QMi`Qp2`bû2
G2 aûM�i kyRd@kyky Ud8Xj WV 2bi /QM+ Hû;ĕ`2K2Mi KQBMb +mKmH�Mi [m2 H2 aûM�i kyR9@kyRd

Ud3Xk WV c /ǶmM TQBMi /2 pm2 KB+`QbQ+BQHQ;B[m2- H2b bûM�i2m`b T`BKQ@ûHmb /2 kyRd bQMi +2`i2b

9eX PM M2 T2mi K�H?2m`2mb2K2Mi T�b `2+QMbiBim2` H2b T`BKQ@2Mi`�Mib /2 kyRR 2i /2 +Q?Q`i2b T`û+û/2Mi2b-
�m `Bb[m2 /m #B�Bb /2 bûH2+iBQM- H2b T`BKQ@2Mi`�Mib /Ƕ�p�Mi kyR9 iQmDQm`b T`ûb2Mib 2Mi`2 kyR9 2i kyky �v�Mi
bȿ`2K2Mi /2b +�`�+iû`BbiB[m2b T�`iB+mHBĕ`2b [mB 2tTHB[m2Mi [mǶBHb bQMi iQmDQm`b T`ûb2MibX 1i H2 #B�Bb TQi2MiB2H 2bi
/Ƕ�mi�Mi THmb BKTQ`i�Mi [m2 HǶQM Ŀ `2KQMi2 ŀ /�Mb H2 i2KTb ¨ /2b +Q?Q`i2b /2 T`BKQ@bûM�i2m`b THmb �M+B2MM2bX
lM +QKTi�;2 bm` H2b T`BKQ@bûM�i2m`b /2 kyRR BM/B[m2 mM i�mt /2 +mKmH /2 3dX8 W U"2MD�KBM JQ`2H- Ŀ .2p2MB`
mM #QM bûM�i2m`X .2b T`2KB2`b T�b ¨ H� Hû;BiBKBiû /2 HǶ2tT2`i ŀ- *QM;`ĕb /2 HǶ�bbQ+B�iBQM 7`�MÏ�Bb2 /2 b+B2M+2
TQHBiB[m2- kyR8- TX 9VX

9dX J�`B2 *�`iB2` 2i �H2tBb aTB`2- Ŀ �TT`Q+?2b ;ûMû`�iBQMM2HH2b /m TQHBiB[m2 ŀ- SQHBiBt NeU9V- kyRR- TX d@R8X
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KQBMb +mKmH�Mib [m2 H2b T`BKQ@ûHmb /2 kyR9- K�Bb H2 bQMi /�p�Mi�;2 [m2 H2b bûM�i2m`b bQ`i�Mi
2M kyRdX J�H;`û H� `2bi`B+iBQM /2 +2`i�BM2b /2 b2b 7Q`K2b- H� T`�iB[m2 /m +mKmH /2b K�M/�ib M2
+QMM�ŗi /QM+ T�b /ǶûpQHmiBQM BKTQ`i�Mi2X 1M Qmi`2- H� /QMM2 TQbi@`2bi`B+iBQM- [mB MǶ2bi /QM+ T�b
Mû+2bb�B`2K2Mi mM2 MQmp2HH2 /QMM2- MǶ2KTā+?2 2M `B2M TQm` mM bûM�i2m` /2 +QMb2`p2` bm` /2b
�bb2K#Hû2b HQ+�H2b mM2 K�BMKBb2 iQmi �mbbB 2z2+iBp2 [mǶ�mT�`�p�Mi- #B2M [m2 M2 /BbTQb�Mi T�b
7Q`K2HH2K2Mi /2b 7QM+iBQMb 2tû+miBp2b +Q``2bTQM/�Mi2b- �BMbB [m2 /2b BM/2KMBiûb 2i �p�Mi�;2b
�zû`2MibX *2ii2 bi�#BHBiû 2bi +Q?û`2Mi2 �p2+ H2 KQ/ĕH2 /2 HǶ�miQ`û;mH�iBQM- ?ûiû`QMQK2 K�Bb
BMi2`M2 �m ;`QmT2X *2 KQ/ĕH2 2tTHB[m2 MQM b2mH2K2Mi HǶ2z2+iBpBiû +QKTHĕi2 /2 H� `2bi`B+iBQM- /m
7�Bi /m `�TTQ`i /m ;`QmT2 ¨ HǶ?ûiû`QMQKB2- K�Bb �mbbB b2b 2z2ib HBKBiûb pQB`2 BM2tBbi�MibX AMi2`M2
�m ;`QmT2- +2ii2 �miQ`û;mH�iBQM MǶ�HH�Bi T�b- K�H;`û H2b bi`�iû;B2b /Bb+m`bBp2b KBb2b 2M ƾmp`2 HQ`b
/2b /û#�ib T�`H2K2Mi�B`2b- 7�B`2 /BbT�`�ŗi`2 H� T`�iB[m2- bi`m+im`�Mi2 /�Mb H2 +?�KT TQHBiB[m2-
/m +mKmH /2b K�M/�ibX �mi`2K2Mi /Bi- H� +QMi`�/B+iBQM MQ`K�iBp2- 2Mi`2 H2 +mKmH /2b K�M/�ib
+QKK2 MQ`K2 bi`m+im`�Mi2 /m +?�KT 2i HǶû#`�MH2K2Mi [mǶ�m`�Bi +QMbiBimû b� `2bi`B+iBQM- 2bi
`ûbQHm2X

G� `2bi`B+iBQM /m +mKmH /2b K�M/�ib i2HH2 [mǶ2HH2 � ûiû pQiû2 2i 2bi 2Mi`û2 2M pB;m2m` 2M kyRd
2bi 2M +2 b2Mb �M�HQ;m2 ¨ HǶĿ �miQ@HBKBi�iBQM ŀ bûM�iQ`B�H2 [mǶ� ûiû 2M kyyj H2 `�++Qm`+Bbb2K2Mi-
/2 M2m7 ¨ bBt �Mb- /m K�M/�i bûM�iQ`B�H 93- [mB � T2`KBb- /�Mb mM +QMi2ti2 /2 KBb2 2M [m2biBQM
/m #B+�Kû`�HBbK2- /2 /QMM2` mM Ŀ b2+QM/ bQm|2 ŀ �m aûM�i- 2i /QM+ /2 T`ûb2`p2` +2`i�BM2b
KBbbBQMb /2 HǶBMbiBimiBQM 2i TQbBiBQMb /2 b2b K2K#`2bX AH bǶ�;Bi KQBMb /2 Ŀ +�H+mHb TQHBiB[m2 9N ŀ-
[m2 /ǶmM T`Q+2bbmb- Q`;�MBbû +QKK2 mM2 bi`�iû;B2 Ŀ b�Mb āi`2 �m+mM2K2Mi H2 T`Q/mBi /ǶmM2 pû@
`Bi�#H2 BMi2MiBQM bi`�iû;B[m2 U+2 [mB bmTTQb2`�Bi T�` 2t2KTH2 [mǶBHb bQB2Mi �TT`û?2M/ûb +QKK2
mM2 bi`�iû;B2 T�`KB /Ƕ�mi`2b TQbbB#H2bV 8y ŀX P` v �p�Bi@BH /Ƕ�mi`2b TQbbB#H2b \ aB +2ii2 [m2biBQM
M2 i`Qmp2 T�b Mû+2bb�B`2K2Mi /2 `ûTQMb2 2M b+B2M+2b bQ+B�H2b- H2 `�TTQ`i 2i H� +QM7`QMi�iBQM ¨
HǶ?ûiû`QMQKB2 /2b �;2Mib T`Q72bbBQMM�HBbûb /m +?�KT TQHBiB[m2 2i H� +QMbi`m+iBQM Tm#HB[m2 /m
T`Q#HĕK2 /m +mKmH /2b K�M/�ib 2tTHB[m2Mi b� `û7Q`K2 2i b� `2bi`B+iBQMX 1M `2p�M+?2- +2ii2
`û7Q`K2 �m`�Bi Tm T`2M/`2 /2b +QMi2Mmb /Bzû`2MibX G� +`BiB[m2 /m +mKmH /2b K�M/�ib �m`�Bi Tm
āi`2 i`�/mBi2 bQmb H� 7Q`K2 /ǶmM2 BMi2`/B+iBQM +QKTHĕi2 /m +mKmH /2b K�M/�ib- /�Mb b2b 7Q`K2b
i`�Mbp2`b�H2 2i HQM;Bim/BM�H2X P`- +QKK2 H2 `�TT2HH2 C�+[m2b Jûx�`/- b2HQM H2[m2H- �p2+ +2 T`QD2i
/2 HQB 2i H� T`Q+û/m`2 /2 H2+im`2 �++ûHû`û2 miBHBbû2 �}M /2 H2 7�B`2 pQi2`- Ŀ H2 K2bb�;2 (XXX) `2bi2
+H�B` , bmB+B/2x@pQmb Qm MQmb pQmb 2tû+miQMb 5 8R ŀ- H2 +mKmH /2b K�M/�ib 2bi mM ûHûK2Mi 7QM/�@
K2Mi�H /�Mb H2 +?�KT 2i H2b +�``Bĕ`2b TQHBiB[m2bX lM2 BMi2`/B+iBQM iQi�H2 �m`�Bi /QM+ +QMbiBimû
mM pû`Bi�#H2 Ŀ #QmH2p2`b2K2Mi /2b `ĕ;H2b /m D2m bm` H2b[m2HH2b `2TQb2 H� T`Q72bbBQMM�HBb�iBQM /2
H� pB2 TQHBiB[m2 8k ŀX

93X �m`ûHB� h`QmT2H- Ŀ _�++Qm`+B` H2 K�M/�i TQm` /m`2` 5 G2b 7�mt@b2K#H�Mib /2 HǶ�miQ@HBKBi�iBQM /2 H� /m`û2
/2b 7QM+iBQMb bûM�iQ`B�H2b ŀ- SƬH2 am/ k8Uk8V- kyyeX

9NX G2 +�b /m `�++Qm`+Bbb2K2Mi /2 H� /m`û2 /m K�M/�i bûM�iQ`B�H �M�Hvbû T�` �X h`QmT2H b2 T`āi2 /�p�Mi�;2
¨ +2 ivT2 /ǶBMi2`T`ûi�iBQM- /�Mb H� K2bm`2 Qɍ +2ii2 HBKBi�iBQM +QM+2`M2 2i 2bi pQiû2 2t+HmbBp2K2Mi T�` H2 aûM�iX
SQm` �mi�Mi- H� HQ;B[m2 /2b +?Qb2b M2 +QśM+B/2 T�b Mû+2bb�B`2K2Mi �p2+ H2b +?Qb2b /2 H� HQ;B[m2X

8yX SB2``2 "Qm`/B2m- 1b[mBbb2 /ǶmM2 i?ûQ`B2 /2 H� T`�iB[m2- :2Mĕp2- GB#`�B`B2 .`Qx- RNdk- TX Rd9 b[X
8RX C�+[m2b Jûx�`/- bûM�i2m` `�/B+�H /m *�Mi�H- bû�M+2 /m R8 D�MpB2` kyR9- +QKTi2 `2M/m BMiû;`�H /2b /û#�ib-

?iiTb,ffrrrXb2M�iX7`fb2�M+2bfbkyR9yRfbkyR9yRR8fbkyR9yRR8nKQMQX?iKH- HB2M +QMbmHiû H2 d DmBM kykkX
8kX h`QmT2H- Ŀ _�++Qm`+B` H2 K�M/�i TQm` /m`2` 5 G2b 7�mt@b2K#H�Mib /2 HǶ�miQ@HBKBi�iBQM /2 H� /m`û2 /2b

7QM+iBQMb bûM�iQ`B�H2b ŀX

de
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S�` +QMi`�bi2- H� HBKBi�iBQM T�`iB2HH2 /m +mKmH /2b K�M/�ib +QMDm;m2 `ûTQMb2 ¨ H� KBb2 2M
+QMi`Qp2`b2 /ǶmM2 T`�iB[m2 2i b� Tû`2MMBb�iBQM bQmb /Ƕ�mi`2b 7Q`K2bX "B2M [m2 MQM iQi�H2K2Mi
�miQMQK2- +2ii2 +QMbi`m+iBQM +Q`TQ`�iBbi2 8j � TQm` 2z2i /2 T`ûb2`p2` H2 ;`QmT2 T`Q72bbBQMM2H
/2b �;2Mib T`Q72bbBQMM�HBbûb /2 H� TQHBiB[m2- /QMi H2b +�``Bĕ`2b `2TQb2Mi bm` mM T`Q+2bbmb /2
+mKmH�iBQM TQHBiB[m2X *Ƕ2bi 2M +2 b2Mb [m2 +2`i�BMb- ¨ HǶBMbi�` /2 H� bûM�i`B+2 û+QHQ;Bbi2 >ûHĕM2
GBTB2ix- `2;`2ii2Mi mM Ŀ 2`b�ix /2 KQ/B}+�iBQM /2 MQb TQHBiB[m2b ûH2+iBp2b 89 ŀX G2b T`QKQi2m`b
/2 H� `2bi`B+iBQM `2+QMM�Bbb2Mi /Ƕ�BHH2m`b mM K�BMiB2M /m bi�im [mQ- +QKK2 H2 bûM�i2m` bQ+B�HBbi2
/2 H� a2BM2@2i@J�`M2 oBM+2Mi ú#Hû [mB `�TT2HH2 [m2 Ŀ H2b K�M/�ib b2 bm++û/2`QMi- �m HB2m
/2 b2 +mKmH2` 88 ŀX �mi`2K2Mi /Bi- HǶĿ �tBQK2 BKTHB+Bi2 2M b+B2M+2b bQ+B�H2b- b2HQM H2[m2H mM
+Q`Tb Qm mM ;`QmT2 M2 b2 bmB+B/2 T�b 8e ŀ- �m[m2H 7QMi û+?Q H2b T`QTQb /m bûM�i2m` Jûx�`/-
2bi `2bT2+iû , H2b /BpBbBQMb BMi2`M2b ¨ mM ;`QmT2 bQMi Ŀ bm#Q`/QMMû(2)b 2M /2`MB2` `2bbQ`i �mt
BMiû`āib +QHH2+iB7b /2 H� +Q`TQ`�iBQM 8d ŀX J�Bb T�`+2 [m2 HǶ�miQMQKB2 2bi `2H�iBp2- 2i [m2 H2 ;`QmT2
pBi T�` +QM7`QMi�iBQM ¨ HǶ?ûiû`QMQKB2- H2b Hmii2b BMi2`M2b bQMi �mbbB HBû2b ¨ /2b 2MD2mt 2ti2`M2b-
+2 [mB 2tTHB[m2 H2 +?�M;2K2Mi /2b `ĕ;H2b /2 +mKmHX G2 pQ+�#mH�B`2 2bi B+B /ûi2`KBM�Mi- +�`
BH TQ`i2 2M HmB- K�H;`û H2b T`û+�miBQMb T`Bb2b- HǶ2KT`2BMi2 /ǶmM2 BMi2`T`ûi�iBQM bi`�iû;Bbi2- �m
b2Mb /ǶQTiBKBb�iBQM +QMb+B2Mi2- 7Q`K2 /2 bm#D2+iBpBbK2- �HQ`b KāK2 [mǶBH M2 bǶ�;Bi T�b B+B /2
/ûi2`KBM2` bB H� `û7Q`K2 � ûiû Qm MQM pQiû2 �p2+ +QKK2 }M /2 T2`Tûim2` H� T`�iB[m2X AH bǶ�;Bi
B+B �m +QMi`�B`2 /Ƕ�M�Hvb2` +2ii2 `2bi`B+iBQM +QKK2 mM2 7Q`K2 /2 `û;mH�iBQM BMi2`M2- [mB � TQm`
2z2i- 2i MQM #mi- T`BM+BT�H- /2 T`ûb2`p2` mM2 T`�iB[m2 TQm`i�Mi `2KBb2 2M +�mb2X

 
  

aB H2b 7Q`K2b /2 +mKmH i`�Mbp2`b�H /2b K�M/�ib BMi2`/Bi2b /BbT�`�Bbb2Mi 2M kyRd- H� T`�iB[m2
/m +mKmH /2b K�M/�ib /�Mb bQM 2Mb2K#H2 /2K2m`2 bi`m+im`�Mi2X 6Q`+2 2bi /2 +QMbi�i2` [m2
H� `ûpQHmiBQM /m +mKmH /2b K�M/�ib- `2/Qmiû2 Qm p�Miû2- KBb2 2M b+ĕM2 �m +Qm`b /2b /û#�ib
T�`H2K2Mi�B`2b- MǶ� T�b 2m HB2mX G� KmHiBTQbBiBQMM�HBiû ûH2+iBp2 `2bi2 mM2 `ĕ;H2 /m D2m K�D2m`2
/m +?�KT TQHBiB[m2 7`�MÏ�Bb 2i H2 T`Q+2bbmb /2 +mKmH�iBQM 2bb2MiB2H /�Mb H� +QMbi`m+iBQM /2b
+�``Bĕ`2b TQHBiB[m2bX G2 pQi2 2M kyR9 /2 H� HBKBi�iBQM T�`iB2HH2 /m +mKmH /2b K�M/�ib +QMbiBim2
/QM+ mM2 7Q`K2 /2 `ûTQMb2 ¨ H� KBb2 2M +QMi`Qp2`b2 /2 +2 T?ûMQKĕM2 bi`m+im`�Mi- 2i bQM 2Mi`û2
2M pB;m2m` 2Mi`�ŗM2 2z2+iBp2K2Mi /2b KBb2b 2M +QM7Q`KBiû THm`B2HH2bX SQm` �mi�Mi- H� T`�iB[m2
2bi Tû`2MMBbû2 2i H� +QMi`�/B+iBQM MQ`K�iBp2 B/2MiB}û2 2bi `ûbQHm2 TmBb[mǶ2M `û�HBiû- H� `2bi`B+iBQM
/m +mKmH /2b K�M/�ib � TQm` 2z2i /2 T`ûb2`p2` mM2 T`�iB[m2 TQm`i�Mi `2KBb2 2M +�mb2X

*2 `ûbmHi�i T2`K2i 2M Qmi`2 /2 H2p2` HǶBM+2`iBim/2 bûK�MiB[m2 /�Mb H� /ûbB;M�iBQM /2 H� HQB /2
kyR9X SHmb [m2 /2 /û+mKmH- [mB `2MpQB2 ¨ mM `2+mH /2 H� T`�iB[m2- BH bǶ�;Bi #B2M /2 b� HBKBi�iBQM
U�m b2Mb /2 }t2` /2b HBKBi2b pB� HǶBMi2`/B+iBQM /2 +2`i�BM2b /2 b2b 7Q`K2bV Qm /2 b� `2bi`B+iBQM

8jX G2?BM;m2- Ŀ oQ+�iBQM- �`i- KûiB2` Qm T`Q72bbBQM \ *Q/B}+�iBQM 2i ûiB[m2i�;2 /2b �+iBpBiûb TQHBiB[m2b ŀ-
TX RR9 c J�``2H- Ŀ GǶûHm 2i bQM /Qm#H2 ŀ- TX 8N@ey 2i +?�TX jX

89X >ûHĕM2 GBTB2ix- bûM�i`B+2 û+QHQ;Bbi2 /2 a2BM2@2i@J�`M2- bû�M+2 /m RN b2Ti2K#`2 kyRjX
88X aû�M+2 /m R3 b2Ti2K#`2 kyRj- +QKTi2 `2M/m BMiû;`�H /2b /û#�ib- ?iiTb,ffrrrXb2M�iX7`fb2�M+2bf

bkyRjyNfbkyRjyNR3fbkyRjyNR3nKQMQX?iKH- HB2M +QMbmHiû H2 d DmBM kykkX
8eX "Qm`/B2m- GǶBMiû`āi �m /ûbBMiû`2bb2K2Mi- +Qm`b /m kR �p`BH RN33- TX RdyX
8dX "Qm`/B2m- GǶBMiû`āi �m /ûbBMiû`2bb2K2Mi- TX ReN@RdyX

dd
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U`2bi`B+iBQM /2 H� TQ`iû2 /m +mKmH /2b K�M/�ibVX 1M KāK2 i2KTb- BH MǶ2bi T�b 2t+Hm [m2- /m
7�Bi /2b +B`+mH�iBQMb [mǶ2HH2 � 2Mi`�ŗMû2b- H� `2bi`B+iBQM /m +mKmH /2b K�M/�ib �Bi 2m /Ƕ�mi`2b
2z2ib bm` H2 +?�KT TQHBiB[m2X �BMbB- H� T�`i /2 bûM�i2m`b +mKmH�Mi mM K�M/�i KmMB+BT�H `2bi2
bi�#H2 �T`ĕb kyRd- �HQ`b [m2 +2HH2 /2 bûM�i2m`b +mKmH�Mi mM K�M/�i /ûT�`i2K2Mi�H +?mi2 /ǶmM
iB2`b 83 c H� T`QTQ`iBQM /2 72KK2b T`ûb2Mi2b �m aûM�i +`Qŗi �T`ĕb kyRdX

83X .�Mb H2 aûM�i kyR9@kyRd- 8kXk W /2b bûM�i2m`b +mKmH2Mi mM K�M/�i KmMB+BT�H- jyXR W mM K�M/�i /û@
T�`i2Mi�H c /�Mb H2 aûM�i kyRd@kyky- +2b T`QTQ`iBQMb bQMi `2bT2+iBp2K2Mi /2 8RXN W 2i /2 kRXN W Uh�#H2�m 9XR-
TX e9VX

d3



*?�TBi`2 8

lM2 `ûpQHmiBQM ¨ `27�B`2 \ G2b
i`�Mb7Q`K�iBQMb /m +?�KT TQHBiB[m2

Ŀ �HQ`b H2 D2m +QKK2M+2X S�` H2b #`B[m2b ûH2+iQ`�H2b c T�` H� KmiBH�iBQM /2 HǶ2z2+@
iB7 [mB pQi2 2i /2 H� +QKTûi2M+2 /2b pQi�Mib c T�` H2 /û+QmT�;2 /2b +B`+QMb+`BTiBQMb c
T�` H2b �#bi2MiBQMb iQHû`û2b c H2 b+`miBM K�DQ`Bi�B`2 /Ƕ�``QM/Bbb2K2Mi c H� `ûûHB;B#BHBiû
BM/û}MB2 c H2 +mKmH /2b K�M/�ib c H� [m�bB@T2`K�M2M+2 /2b �bb2K#Hû2b c HǶ�M+B2M K�M@
/�i�B`2 ;`�imBi- /ûbQ`K�Bb `ûi`B#mû 2i T2MbBQMMû- iB2Mi- +QKK2 �`H2[mBM- b� #QmiB[m2
bm` H2b K�`+?2b /m S�H�BbX R ŀ

aB H� `ûpQHmiBQM /m +mKmH /2b K�M/�ib MǶ� T�b 2m HB2m- i�Mi H� T`�iB[m2 `2bi2 BKTQ`i�Mi2
T�`KB H2b �;2Mib T`Q72bbBQMM�HBbûb /m +?�KT TQHBiB[m2 [m2 bQMi H2b bûM�i2m`b- H� `2bi`B+iBQM /m
+mKmH /2b K�M/�ib BMi2`p2Mm2 2M kyRd /QBi �mbbB āi`2 ûim/Bû2 ¨ HǶ�mM2 /2 b2b 2z2ib THmb H�`;2b-
�m@/2H¨ /2 H� b2mH2 [m2biBQM /m +mKmH /2b K�M/�ibX 1M `û�HBiû- +2HH2@+B bǶBMiĕ;`2 ¨ mM 2Mb2K#H2 /2
/BK2MbBQMb /m +?�KT TQHBiB[m2- ¨ HǶBMbi�` /2 +2HH2b ûMmKû`û2b T�` �X h�`/B2m /�Mb HǶ2ti`�Bi- +Biû
2M 2t2`;m2- /2 bQM T�KT?H2i bm` H� Ŀ T`Q72bbBQM T�`H2K2Mi�B`2 ŀX G2 +?�M;2K2Mi /2b T`�iB[m2b
ûpQ[mû T�` JX o�HHb HQ`b /2b /û#�ib T�`H2K2Mi�B`2b k M2 pBb2 2M 2z2i T�b b2mH2K2Mi H2 +mKmH /2b
K�M/�ibX GǶĿ 2{+�+Biû /ûKQ+`�iB[m2 j ŀ- H2 Ŀ `2MQmp2HH2K2Mi bQ+BQHQ;B[m2 9 ŀ 2i ;ûMû`�iBQMM2H
/m aûM�i Qm 2M+Q`2 HǶĿ 2{+�+Biû /m i`�p�BH TQHBiB[m2 8 ŀ ûi�B2Mi �mi�Mi /ǶQ#D2+iB7b �{+?ûb T�`
H2b T�`iBb�Mb /2 H� `2bi`B+iBQM /m +mKmH /2b K�M/�ibX G2b /û#�ib bm` H2 pQi2 /2 H� HQB 7QMi 2M
KāK2 i2KTb ûi�i /2 bQM +�`�+iĕ`2 HBKBiû , mM +2`i�BM MQK#`2 /2 bûM�i2m`b bQmHB;M2Mi �HQ`b
[m2 H� `2bi`B+iBQM /m +mKmH /2b K�M/�ib MǶ�m`� [mǶmM 2z2i `2bi`2BMi bm` H2b T`�iB[m2b bB 2HH2 M2
bǶ�++QKT�;M2 T�b /ǶmM2 `û~2tBQM bm` H2 KQ/2 /2 b+`miBM e Qm bm` H� KBb2 2M TH�+2 /ǶmM bi�imi

RX LQmb bQmHB;MQMbX h�`/B2m- G� _ûpQHmiBQM ¨ `27�B`2- TX kRX
kX Ŀ LQmb bQKK2b 2M i`�BM /2 +?�M;2` H2b T`�iB[m2b- 2i +Ƕ2bi HǶ?QMM2m` /m :Qmp2`M2K2Mi /2 +2mt [mB H2

bQmiB2MM2Mi 2i /2 +2mt [mB H2 +QK#�ii2Mi /2 7�B`2 �p�M+2` +?�[m2 DQm` mM T2m THmb MQi`2 /ûKQ+`�iB2 ŀ- J�Mm2H
o�HHb- �HQ`b KBMBbi`2 /2 HǶAMiû`B2m`- bû�M+2 /m R8 D�MpB2` kyR9- +QKTi2 `2M/m BMiû;`�H /2b /û#�ib- ?iiTb,ffrrrX
b2M�iX7`fb2�M+2bfbkyR9yRfbkyR9yRR8fbkyR9yRR8nKQMQX?iKH- HB2M +QMbmHiû H2 d DmBM kykkX

jX u�MMB+F o�m;`2M�`/- bûM�i2m` bQ+B�HBbi2 /2 H� GQB`2@�iH�MiB[m2- bû�M+2 /m R3 b2Ti2K#`2 kyRj- +QKTi2
`2M/m BMiû;`�H /2b /û#�ib- ?iiTb,ffrrrXb2M�iX7`fb2�M+2bfbkyRjyNfbkyRjyNR3fbkyRjyNR3nKQMQX?iKH- HB2M
+QMbmHiû H2 d DmBM kykkX

9X 1bi?2` "2M#�bb�- bûM�i`B+2 bQ+B�HBbi2 /2 S�`Bb- bû�M+2 /m R3 b2Ti2K#`2 kyRjX
8X >ûHĕM2 GBTB2ix- bûM�i`B+2 û+QHQ;Bbi2 /2 a2BM2@2i@J�`M2- bû�M+2 /m R3 b2Ti2K#`2 kyRjX
eX Ŀ .�Mb MQi`2 T�vb- BH 2bi ûpB/2Mi [m2 H� T`QTQ`iBQMM2HH2- KāK2 7`�TTû2 /ǶmM2 T`BK2 K�DQ`Bi�B`2- (XXX) T2`K2i

dN
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/2 HǶûHm dX .ĕb HQ`b- H� `2bi`B+iBQM /m +mKmH i`�Mbp2`b�H /2b K�M/�ib �@i@2HH2 Tm �pQB` /2b 2z2ib
bm` H2 +?�KT TQHBiB[m2 /�Mb bQM 2Mb2K#H2- �m@/2H¨ /2 H� b2mH2 T`�iB[m2 /m +mKmH /2b K�M/�ib \
�mi`2K2Mi /Bi- H� `ûpQHmiBQM- p�Miû2 Qm `2/Qmiû2- 2bi@2HH2 �/p2Mm2 Qm `2bi2@2HH2 ¨ 7�B`2 3 \

G� MQiBQM /Ƕ2z2+iBpBiû Bbbm2 /2 H� bQ+BQHQ;B2 /m /`QBi- Dmb[m2@H¨ ûim/Bû2 2M i�Mi [mǶ�TTHB+�iBQM
/2b `ĕ;H2b /m /`QBi- T2mi āi`2 ûH�`;B2 N /2 K�MBĕ`2 ¨ T`2M/`2 2M +QKTi2 HǶ2Mb2K#H2 /2b 2z2ib
2b+QKTiûb T�` H2 Hû;BbH�i2m` 2i /2b 2z2ib T`Q/mBib T�` +2ii2 MQ`K2X AH bǶ�;Bi /2 /ûi2`KBM2` Ŀ H�
+�T�+Biû /2 H� `ĕ;H2 ¨ Q`B2Mi2` H2 +QKTQ`i2K2Mi /2 b2b /2biBM�i�B`2b /�Mb H2 b2Mb bQm?�Biû T�`
H2 Hû;BbH�i2m` Ry ŀ- /�Mb mM2 �TT`Q+?2 T`Q+?2 /2 HǶ�M�Hvb2 /2b QmiTmib /ǶmM2 TQHBiB[m2 Tm#HB[m2
UûH2+iQ`�H2V RRX AH bǶ�;Bi- THmb H�`;2K2Mi- /2 T`2M/`2 2M +QKTi2 HǶ2Mb2K#H2 /2 b2b Qmi+QK2b- +Ƕ2bi@
¨@/B`2 Ŀ H� /Bp2`bBiû /2 b2b 2z2ib- pQmHmb 2i BMpQHQMi�B`2b- `2+?2`+?ûb Qm �++B/2Mi2Hb- /B`2+ib 2i
BM/B`2+ib- T`ûpmb 2i BM�ii2M/mb Rk ŀX *2ii2 Q`B2Mi�iBQM BMpBi2 /�Mb mM T`2KB2` i2KTb ¨ ûim/B2`
¨ MQmp2�mt 7`�Bb HǶûpQHmiBQM /2 H� T`�iB[m2 /m +mKmH /2b K�M/�ib- �}M /Ƕ2M b�BbB` mM 2z2i Tm`
/Ƕ�mi`2b ûpQHmiBQMb [m2 +QMM�ŗi H2 +?�KT TQHBiB[m2 �m KāK2 KQK2MiX G� `2bi`B+iBQM /m +mKmH
/2b K�M/�ib � �mbbB /2b 2z2ib bm` H2b 7Q`K2b /2 +mKmH�iBQM TQHBiB[m2 /2b bûM�i2m`bX 1M}M- 2HH2
� �mbbB �KûHBQ`û H� T�`BiûX

8XR GǶûpQHmiBQM /2 H� T`�iB[m2 /m +mKmH /2b K�M/�ib
/�Mb mM +?�KT TQHBiB[m2 HmB@KāK2 KQmp�Mi

aB H2 aûM�i MǶ2bi T�b /B`2+i2K2Mi +QM+2`Mû T�` H2 Ŀ pQi2 /Bb`mTiB7 Rj ŀ /2 kyRd- BH +QMM�ŗi
/Ƕ�mi`2b ûpQHmiBQMb 2Mi`2 kyR9 2i kyky- MQi�KK2Mi mM2 7Q`i2 ?�mbb2 /m MQK#`2 /2 72KK2b
T�`KB b2b K2K#`2bX G� T`QTQ`iBQM /2 bûM�i`B+2b T�bb2 �BMbB /2 kdXk W 2Mi`2 kyR9 2i kyRd /2b
K2K#`2b /2 HǶ�bb2K#Hû2 ¨ jjXj W 2Mi`2 kyRd 2i kykyX G2 +?�TBi`2 T`û+û/2Mi � KQMi`û H� bi�#BHBiû
/2 H� T`�iB[m2 ;ûMû`�H2 /m +mKmH /2b K�M/�ib- 2i 2M KāK2 i2KTb mM `2+mH /m i�mt /2 +mKmH
/2b K�M/�ib 2Mi`2 H2b T`BKQ@ûHmb /2 kyRd 2i +2mt /2 kyR9X P` +2ii2 ûpQHmiBQM 2bi@2HH2 HBû2 ¨
H� `2bi`B+iBQM /m +mKmH /2b K�M/�ib Qm ¨ /Ƕ�mi`2b ûpQHmiBQMb- T�` 2t2KTH2 H� 7ûKBMBb�iBQM
/m aûM�i \ �}M /2 +QMi`ƬH2` H2b �mi`2b ûpQHmiBQMb [m2 +QMM�ŗi H2 +?�KT TQHBiB[m2 �m KāK2
KQK2Mi- HǶ2z2i Tm` /2 H� Tû`BQ/2 /2 bBĕ;2 UbiQ+FV 2i /2 H� ;ûMû`�iBQM /Ƕ2Mi`û2 U~mtV T2mi āi`2
ûp�HmûX G2 KQ/ĕH2 /2 `û;`2bbBQM 2tTHB[m�Mi H� T`�iB[m2 /m +mKmH /2b K�M/�ib T`ûb2Miû /�Mb

mM i`ĕb b2MbB#H2 �++`QBbb2K2Mi /m MQK#`2 /2b ûHm2b 2i /Ƕ�ii2BM/`2 mM2 [m�bB@T�`Biû ŀ U1bi?2` "2M#�bb�- bû�M+2
/m R3 b2Ti2K#`2 kyRjVX

dX .2 MQK#`2mt bûM�i2m`b `û+H�K2Mi �BMbB Ŀ HǶûH�#Q`�iBQM /ǶmM pû`Bi�#H2 bi�imi /2 HǶûHm HQ+�H- `û7Q`K2 Mû@
+2bb�B`2K2Mi HBû2 ¨ +2HH2 /m +mKmH /2b K�M/�ib ŀ UaBKQM amiQm`- bûM�i2m` bQ+B�HBbi2 /m :�`/- R3 b2Ti2K#`2
kyRjVX

3X h�`/B2m- G� _ûpQHmiBQM ¨ `27�B`2X
NX u�MM G2`Qv- Ŀ G� MQiBQM /Ƕ2z2+iBpBiû /m /`QBi ŀ- .`QBi 2i bQ+Bûiû dNUjV- kyRR- TX dR8@djkX

RyX 6`�MÏQBb Pbi 2i JB+?2H o�M /2 E2`+?Qp2- .2 H� Tv`�KB/2 �m `ûb2�m \ TQm` mM2 i?ûQ`B2 /B�H2+iB[m2
/m /`QBi- N9- "`mt2HH2b- Sm#HB+�iBQMb /2b 6�+mHiûb mMBp2`bBi�B`2b a�BMi@GQmBb- kyyk- +Biû T�` G2`Qv- Ŀ G� MQiBQM
/Ƕ2z2+iBpBiû /m /`QBi ŀX

RRX 1?`?�`/- Ŀ S2Mb2` H2b TQHBiB[m2b ûH2+iQ`�H2b ŀX
RkX :mv _Q+?2`- Ŀ GǶ2z2+iBpBiû /m /`QBi ŀ- h?ûQ`B2b 2i ûK2`;2M+2 /m /`QBi , THm`�HBbK2- bm`/ûi2`KBM�iBQM 2i

2z2+iBpBiû- bQmb H� /B`X /Ƕ�M/`û2 G�DQB2- _Q/2`B+F �X J�+/QM�H/- _B+?�`/ C�M/� 2i :mv _Q+?2`- JQMi`û�H ,
h?ûKBb- "`mt2HH2b , "`mvH�Mi- RNN3- TX Rjj@R8y- TX Rje- +Biû T�` G2`Qv- Ŀ G� MQiBQM /Ƕ2z2+iBpBiû /m /`QBi ŀX

RjX S2``BM2�m- G2 pQi2 /Bb`mTiB7 X
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H2 +?�TBi`2 k 2bi +QKTHûiû T�` /2b p�`B�#H2b +QMDQM+im`2HH2b /2 T`ûb2M+2 2i /Ƕ2Mi`û2 �m aûM�iX
GǶ2z2i K2bm`û 2bi �HQ`b Tm` /2b �mi`2b +�`�+iû`BbiB[m2b BMi`Q/mBi2b /�Mb H2 KQ/ĕH2 R9- b�+?�Mi
[m2 /2b +�`�+iû`BbiB[m2b MQM Q#b2`pû2b T2mp2Mi �mbbB āi`2 T`ûb2Mi2bX lM T`2KB2` KQ/ĕH2 2bi
+QMbi`mBi �p2+ H� p�`B�#H2 i`B+?QiQKB[m2 /2 T`ûb2M+2 �m aûM�i UkyR9@Rd- kyR9@ky- kyRd@kyV 2i
mM b2+QM/ �p2+ +2HH2 /2 T`BKQ@ûH2+iBQM �m aûM�i c HǶ�DQmi /2 +2b p�`B�#H2b �KûHBQ`2 H� [m�HBiû /m
KQ/ĕH2 TmBb[m2 H2 +`Biĕ`2 /ǶBM7Q`K�iBQM /Ƕ�F�BF2 /BKBMm2 Uh�#H2�m 8XRVX

*mKmH2` THmiƬi [m2 M2 T�b +mKmH2`

JQ/ĕH2 /2 biQ+F JQ/ĕH2 /2 ~mt
URV UkV

*QMbi�Mi2 1.58 3.14
(0.31) (0.45)

S`ûb2M+2 �m aûM�i
1Mi`2 kyR9 2i kyRd UM4R99V _û7X
1Mi`2 kyR9 2i kyky UM4kk3V 0.66

(0.29)
1Mi`2 kyRd 2i kyky UM4RjkV 0.43

(0.38)

S`BKQ@ûH2+iBQM �m aûM�i
úHm �p�Mi kyR9 UM4k8dV −1.52

(0.44)
úHm 2M kyR9 UM4RR8V _û7X
úHm 2M kyRd UM4RjkV −1.04

(0.49)

P#b2`p�iBQMb 8y9 8y9
�F�BF2 AM7X *`BiX 98yX8e 99yX3y

h�#H2�m 8XR , _û;`2bbBQM HQ;BbiB[m2 /B+?QiQKB[m2 /2 H� T`Q#�#BHBiû /2 +mKmH2` mM K�M/�iX
1M p�`B�#H2b /2 +QMi`ƬH2- MQM T`ûb2Miû2b B+B UpQB` H2 h�#H2�m �8Xj- 2M �MM2t2 TX RyNV- H2 b2t2-
H� +QmH2m` T�`iBb�M2 2i H2 7�Bi /Ƕ�pQB` ûiû �mtBHB�B`2 TQHBiB[m2- �BMbB [m2 H2b BMi2`�+iBQMb b2t2 t
+QmH2m` T�`iBb�M2 2i �;2 t �mtBHB�B`2 TQHBiB[m2X

G2 KQ/ĕH2 /2 biQ+F U+QHQMM2 URVV T2`K2i /2 +QKT�`2` H2b i`QBb ;`QmT2b /2 bûM�i2m`b 2Mi`2
2mtX SmBb[m2 H2b bûM�i2m`b T`ûb2Mib 2Mi`2 kyR9 2i kyky H2 bQMi /�Mb H2b /2mt Hû;BbH�im`2b- H�
/Bzû`2M+2 2Mi`2 +2b /2`MBĕ`2b T`QpB2Mi mMB[m2K2Mi /2 H� /Bzû`2M+2 2Mi`2 H2b bûM�i2m`b T`ûb2Mib
b2mH2K2Mi 2Mi`2 kyR9 2i kyRd 2i H2b bûM�i2m`b T`ûb2Mib b2mH2K2Mi 2Mi`2 kyRd 2i kykyX S�` `�TTQ`i
�mt T`2KB2`b- H2b b2+QM/b QMi RX8 7QBb THmb /2 +?�M+2b /2 +mKmH2` THmiƬi [m2 /2 M2 T�b +mKmH2`X
§ +�`�+iû`BbiB[m2b /QMMû2b- H2 aûM�i kyRd@kyky 2bi /QM+ THmb +mKmH�Mi [m2 H2 aûM�i kyR9@kyRd-

R9X *2b +�`�+iû`BbiB[m2b bQMi H2 b2t2- H� +QmH2m` T�`iBb�M2- HǶ�;2- HǶ�M+B2MM2iû 2M TQHBiB[m2- H2 7�Bi /Ƕ�pQB` ûiû
�mtBHB�B`2 TQHBiB[m2X G2b +Q2{+B2Mib +Q``2bTQM/�Mib bQMi T`ûb2Miûb ¨ T�`i- 2M �MM2t2 Uh�#H2�m �8Xj- TX RyNVX G2b
p�`B�#H2b /2 T`ûb2M+2 2i /Ƕ2Mi`û2 �m aûM�i bQMi HBû2b �mt p�`B�#H2b /Ƕ�;2 2i /Ƕ�M+B2MM2iû 2M TQHBiB[m2- K�Bb H2b
BMi2`�+iBQMb 2Mi`2 +2b p�`B�#H2b M2 bQMi T�b BMi`Q/mBi2b +�` 2HH2b bQMi 7�+i2m` /2 +QHBMû�`Biû- �p2+ mM2 BM~�iBQM /2
H� p�`B�M+2 ûH2pû2 bmTû`B2m`2 ¨ k UKQ/ĕH2 /2 biQ+FV 2i ¨ j UKQ/ĕH2 /2 ~mtVX
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+2 [mB bǶ2tTHB[m2 T�` H2 7�Bi [m2 H2b bûM�i2m`b T`ûb2Mib 2Mi`2 kyR9 2i kyRd +mKmH2Mi #B2M KQBMb
[m2 H2b �mi`2bX

GǶ�TT`Q+?2 2M i2`K2b /2 ~mt U+QHQMM2 UkVV KQMi`2 2M KāK2 i2KTb [m2- iQmi2b +?Qb2b û;�H2b
T�` �BHH2m`b- H2b T`BKQ@ûHmb /2 kyRd QMi- T�` `�TTQ`i �mt T`BKQ@ûHmb /2 kyR9- kX3 7QBb KQBMb /2
+?�M+2b /2 +mKmH2` THmiƬi [m2 /2 M2 T�b +mKmH2`- +2 [mB p� /�Mb H2 b2Mb /ǶmM 2z2i BKTQ`i�Mi /2
H� `2bi`B+iBQM bm` H� T`�iB[m2 ;HQ#�H2- B+B �m b2Mb /ǶmM2 p�`B�iBQM +QM+QKBi�Mi2X *2i 2z2i 2bi Tm`
/2b �mi`2b +�`�+iû`BbiB[m2b BMi`Q/mBi2b /�Mb H2 KQ/ĕH2- 2i /QM+ /2 H2m`b p�`B�iBQMb �m +Qm`b /2
H� Tû`BQ/2- T�` 2t2KTH2 2M i2`K2b /Ƕ�;2 KQv2M Qm /2 b2t2X 1M +QMDm;m�Mi H2b /2mt �TT`Q+?2b-
QM Q#b2`p2 /QM+ [mǶ2M kyRd 2Mi`2Mi /2b ûHmb +mKmH�Mi KQBMb [m2 +2mt [mB QMi ûiû T`BKQ@ûHmb
2M kyR9 U~mtV K�Bb +mKmH�Mi THmb [m2 +2mt [mB H2 [mBii2Mi 2M kyRd UbiQ+FV- +2 [mB 2tTHB[m2 [m2
H2 aûM�i kyR9@kyRd bQBi KQBMb +mKmH�Mi [m2 H2 aûM�i kyRd@kykyX 1M `2p�M+?2- H2b T`BKQ@ûHmb
TQbi@`2bi`B+iBQM /2 kyRd bQMi H�`;2K2Mi KQBMb +mKmH�Mib [m2 H2b T`BKQ@ûHmb /2 kyR9- +2 [mB
�TT�`�ŗi +QKK2 mM 2z2i +H�B` /2 H� `2bi`B+iBQMX

*2b `ûbmHi�ib bQMi +Q?û`2Mib �p2+ H2b bi�iBbiB[m2b /2b+`BTiBp2b T`ûb2Miû2b /�Mb H2 +?�TBi`2
T`û+û/2MiX AHb +QM}`K2Mi /2b +?�M;2K2Mib /�Mb H� T`�iB[m2 /m +mKmH /2b K�M/�ib /2 T�`i
2i /Ƕ�mi`2 /2 kyRd- 2M i2`K2b /2 +Q?Q`i2 /2 T`ûb2M+2 2i /Ƕ2Mi`û2 �m aûM�iX G2 +mKmH ûi�Mi
BM/BbbQ+B�#H2K2Mi i`�Mbp2`b�H 2i HQM;Bim/BM�H- +2 `ûbmHi�i BMpBi2 ¨ ûim/B2` /2 T`ĕb H2b 7Q`K2b /2
+mKmH�iBQM /2b bûM�i2m`b 2i H2m` ûp2Mim2HH2 ûpQHmiBQM /B�+?`QMB[m2X

8Xk _2bi`2BM/`2 H2 +mKmH /2b K�M/�ib- �HHû;2` H� +mKm@
H�iBQM

GǶ�M�Hvb2 2M i2`K2b /2 ;`QmT2b /2 T`ûb2M+2 2i /Ƕ2Mi`û2 �m aûM�i bǶBMb+`Bi /�Mb mM2 �M�@
Hvb2 ;ûMû`�iBQMM2HH2 /2 H� TQHBiB[m2X G2b �;2Mib T`Q72bbBQMM�HBbûb /m +?�KT TQHBiB[m2 `2Hĕp2Mi
2M 2z2i /2 ;`QmT2b KmHiBTH2b- /û}MBb T�` H2b Ŀ +QM/BiBQMb /Ƕ2Mi`û2 2i /2 7Q`K�iBQM �m b2BM
/ǶmM2 BMbiBimiBQM Qm /ǶmM ;`QmT2K2Mi 7QM+iBQMM�Mi +QKK2 mM2 BMbi�M+2 /2 bQ+B�HBb�iBQM R8 ŀX
G2b `ĕ;H2b 2M pB;m2m` `2H�iBp2b �m +mKmH /2b K�M/�ib +QMbiBim2Mi HǶmM2 /2 +2b +QM/BiBQMb /Ƕ2M@
i`û2 �m b2BM /2 HǶBMbiBimiBQM- +QM/BiBQMb [mB QMi /2b 2z2ib bm` H2b T`Q}Hb 2i H2b i`�D2+iQB`2b /2b
T2`bQMM2b +�M/B/�i2b 2i ûHm2bX AH bǶ�;Bi �HQ`b /Ƕûim/B2` H2b T`Q}Hb /2 +mKmH�iBQM /2b bûM�i2m`b-
b2HQM H2m` /�i2 /2 T`ûb2M+2 2i /Ƕ2Mi`û2 �m aûM�i- /2 T�`i 2i /Ƕ�mi`2 /2 kyRdX G2 +?�TBi`2 i`QBb
� KBb 2M ûpB/2M+2 +BM[ 7Q`K2b /2 +�``Bĕ`2 ûH2+iBp2- [mB bQMi �mi�Mi /2 7Q`K2b /Bzû`2M+Bû2b
/m T`Q+2bbmb /2 +mKmH�iBQMX G� T`2KBĕ`2 +�iû;Q`B2 `�bb2K#H2 /2b ûHmb ¨ H� +mKmH�iBQM `2H�@
iBp2K2Mi HQM;m2- 7�Bi2 /2 HǶ2M+?�ŗM2K2Mi /ǶmM K�M/�i /ûT�`i2K2Mi�HfKmMB+BT�H- TmBb mM +m@
KmH `û;BQM�H@/ûT�`i2K2Mi�HfKmMB+BT�H- TmBb mM +mKmH M�iBQM�H@/ûT�`i2K2Mi�HfKmMB+BT�HX lM
/2mtBĕK2 T`Q}H `�bb2K#H2 /2b T2`bQMM2b ¨ H� +�``Bĕ`2 TQHBiB[m2 2bb2MiB2HH2K2Mi 7�Bi2 /ǶmM HQM;
+mKmH M�iBQM�H@/ûT�`i2K2Mi�HfKmMB+BT�HX lM2 i`QBbBĕK2 +�iû;Q`B2 `�bb2K#H2 /2b T2`bQMM2b ¨
H� +�``Bĕ`2 TQHBiB[m2 +Qm`i2- 2i ¨ 7Q`i2 +QHQ`�iBQM `û;BQM�H2X G2b /2mt /2`MBĕ`2b +�iû;Q`B2b bQMi
+2HH2b /ǶmM2 +mKmH�iBQM THmiƬi /ûT�`i2K2Mi�H2fKmMB+BT�H2- bQBi mM HQM; K�M/�i /ûT�`i2K2Mi�H

R8X *�`iB2` 2i aTB`2- Ŀ �TT`Q+?2b ;ûMû`�iBQMM2HH2b /m TQHBiB[m2 ŀX

3k



Qm KmMB+BT�H Qm mM HQM; +mKmH /ûT�`i2K2Mi�H@KmMB+BT�HX
GǶûim/2 /m HB2M 2Mi`2 Tû`BQ/2 /2 T`ûb2M+2 �m aûM�i UbiQ+FV KQMi`2 mM `û2H +?�M;2K2Mi

/�Mb H2b 7Q`K2b /2 +mKmH�iBQM /2b bûM�i2m`b T`ûb2Mib �T`ĕb kyRdX GǶ�TT`Q+?2 2M i2`K2b /2 ~mt
KQMi`2 �mbbB [m2 H2b T`BKQ@ûHmb /2 kyRd QMi mM2 +mKmH�iBQM /Bzû`2Mi2 /2 +2HH2 /2b T`BKQ@ûHmb
/2 kyR9- H2 +?�M;2K2Mi 2Mi`2 H2b /2mt Hû;BbH�im`2b ûi�Mi /QM+ HBû �m /ûT�`i /2 +2`i�BMb bûM�i2m`b
+QKK2 ¨ HǶ�``Bpû2 /2 MQmp2�mt bûM�i2m`b 2M kyRdX

8XkXR G2 aûM�i TQbi@kyRd , mM2 +mKmH�iBQM i`�Mb7Q`Kû2
G2 ivT2 /2 i`�D2+iQB`2 /2 +mKmH�iBQM 2bi /Ƕ�#Q`/ HBû ¨ H� Tû`BQ/2 /2 T`ûb2M+2 �m aûM�i- H2 o

/2 *`�K2` BM/B[m�Mi mM HB2M /ǶBMi2MbBiû KQv2MM2 Uh�#H2�m 8XjVX .�Mb mM2 �TT`Q+?2 /2 biQ+F-
H2 aûM�i kyR9@kyRd T2mi āi`2 +QKT�`û �m aûM�i kyRd@kykyX P`- TmBb[m2 H2b bûM�i2m`b bBû;2�Mi
2Mi`2 kyR9 2i kyky bQMi T`ûb2Mib iQmi /m HQM;- BH bm{i /2 +QKT�`2` H2b bûM�i2m`b bBû;2�Mi
2Mi`2 kyR9 2i kyRd ¨ +2mt bBû;2�Mi 2Mi`2 kyRd 2i kyky TQm` b�BbB` H� /Bzû`2M+2 2Mi`2 H2b /2mt
Hû;BbH�im`2bX G� `2T`ûb2Mi�iBQM ;`�T?B[m2 /2b i`�D2+iQB`2b 7�Bi �TT�`�ŗi`2 mM2 M2ii2 /Bzû`2M+2 , H2b
i`�D2+iQB`2b T`ûb2Mi2Mi- TQm` H2b bûM�i2m`b bBû;2�Mi b2mH2K2Mi 2Mi`2 kyRd 2i kyky- mM2 +QHQ`�iBQM

2014−2017

14
4 

se
q.

 (n
=1

44
), 

so
rte

d

1943 1951 1959 1967 1975 1983 1991 1999 2007 2015

2014−2020

22
8 

se
q.

 (n
=2

28
), 

so
rte

d

1943 1951 1959 1967 1975 1983 1991 1999 2007 2015

2017−2020

13
2 

se
q.

 (n
=1

32
), 

so
rte

d

1943 1951 1959 1967 1975 1983 1991 1999 2007 2015

mandat national
cumul national−régional
cumul national−dép/mun
cumul régional−dép/mun
cumul dép−mun
mandat régional
mandat dép/mun
auxiliaire politique
hors politique
<18/mort

6B;m`2 8Xk , h�TBb /2 bû[m2M+2b /2b i`�D2+iQB`2b URN9j@kyRNV /2b bûM�i2m`b 7`�MÏ�Bb bBû;2�Mi 2Mi`2
kyR9 2i kyky- b2HQM H� Tû`BQ/2 /2 bBĕ;2 �m aûM�iX
aQm`+2 , #�b2 bûM�i2m`bR9kyX
*?�KT , bûM�i2m`b U?Q`b `2T`ûb2Mi�Mib /2b 6`�MÏ�Bb /2 HǶûi`�M;2`V �v�Mi bBû;û 2Mi`2 kyR9 2i kykyX
LQi2 , HǶ�#`ûpB�iBQM /ûTfKmM +Q``2bTQM/ ¨ /ûT�`i2K2Mi�HfKmMB+BT�HX
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/ûT�`i2K2Mi�HfKmMB+BT�H2 U2M D�mM2V #2�m+QmT THmb 7Q`i2 U6B;m`2 8XkVX

kyR9@Rd kyR9@ky kyRd@ky 1Mb2K#H2
RX +mKmH `û;BQM�H@/ûTfKmM- +mKmH M�iBQM�H@/ûTfKmM R8Xj kRX8 RjXe RdXd
kX HQM; +mKmH M�iBQM�H@/ûTfKmM k9Xj R3XN kXj ReXR
jX +�``Bĕ`2 TQHX +Qm`i2- +QHQ`�iBQM `û;BQM�H2 RdX9 R9XN R9X9 R8X8
9X HQM; +mKmH /ûT@KmM R8Xj RNXj keX8 kyXy
8X HQM; K�M/�i /ûTfKmM kdX3 k8X9 9jXk jyX3
hQi�H UWV RyyXy RyyXy RyyXy RyyXy
1z2+iB7b R99 kk3 Rjk 8y9

h�#H2�m 8Xj , hvT2b /2 i`�D2+iQB`2 /2 +mKmH�iBQM- b2HQM H� Tû`BQ/2 /2 T`ûb2M+2 �m aûM�iX
pX+`�K2` 4 yXkyX
aQm`+2 , #�b2 bûM�i2m`bR9kyX
*?�KT , bûM�i2m`b U?Q`b `2T`ûb2Mi�Mib /2b 6`�MÏ�Bb /2 HǶûi`�M;2`V �v�Mi bBû;û 2Mi`2 kyR9 2i
kykyX
G2+im`2 , RjXe W /2b bûM�i2m`b bBû;2�Mi b2mH2K2Mi 2Mi`2 kyRd 2i kyky QMi mM2 i`�D2+iQB`2 /2
+mKmH�iBQM /2 ivT2 R- �HQ`b [m2 RdXd W /2 HǶ2Mb2K#H2 /2b bûM�i2m`b �v�Mi bBû;û 2Mi`2 kyR9 2i
kyky QMi mM2 i`�D2+iQB`2 /2 ivT2 RX

kXj W /2b bûM�i2m`b bBû;2�Mi b2mH2K2Mi 2Mi`2 kyRd 2i kyky QMi �BMbB mM2 +mKmH�iBQM HQM;m2
2i ¨ /QKBM�Mi2 M�iBQM�H2@/ûT�`i2K2Mi�H2fKmMB+BT�H2- +QMi`2 k9Xj W /2b bûM�i2m`b bBû;2�Mi
b2mH2K2Mi 2Mi`2 kyR9 2i kyRd Uh�#H2�m 8XjVX *2ii2 /Bzû`2M+2 bǶ2tTHB[m2 2M T�`iB2 T�` H2 7�Bi [m2-
T�` +QMbi`m+iBQM- H2b b2+QM/b bBĕ;2Mi /2TmBb THmb HQM;i2KTb �m aûM�i [m2 H2b T`2KB2`bX J�Bb BH
bǶ2tTHB[m2 �mbbB 2i bm`iQmi T�` /2b bBim�iBQMb /2 +mKmH M�iBQM�H@/ûT�`i2K2Mi�HfKmMB+BT�H- �p2+
TQm` K�M/�i M�iBQM�H mM K�M/�i /2 /ûTmiû- #2�m+QmT THmb 7`û[m2Mi2b �m +Qm`b /2b i`�D2+iQB`2b
/2b bûM�i2m`b bBû;2�Mi b2mH2K2Mi 2Mi`2 kyR9 2i kyRdX �m +QMi`�B`2- H2b i`�D2+iQB`2b /2b bûM�i2m`b
bBû;2�Mi b2mH2K2Mi 2Mi`2 kyRd 2i kyky +QMM�Bbb2Mi THmb 7`û[m2KK2Mi mM2 HQM;m2 Tû`BQ/2 /2
+mKmH /ûT�`i2K2Mi�H@KmMB+BT�H UkeX8 W /Ƕ2Mi`2 2mt +QMi`2 R8Xj W /2b bûM�i2m`b bBû;2�Mi 2Mi`2
kyR9 2i kyRdV Qm mM HQM; K�M/�i /ûT�`i2K2Mi�H Qm KmMB+BT�H UkdX3 W +QMi`2 9jXk WVX .2 T�`i 2i
/Ƕ�mi`2 /2 kyRd- H2 aûM�i T�bb2 /QM+ /2 bûM�i2m`b ¨ H� +mKmH�iBQM 2bb2MiB2HH2K2Mi 7�Bi2 /2 HQM;b
ûTBbQ/2b /2 +mKmH M�iBQM�H@HQ+�H ¨ mM2 +mKmH�iBQM T`BM+BT�H2K2Mi +QMbiBimû2 /2 HQM;b ûTBbQ/2b
/2 K�M/�i /ûT�`i2K2Mi�H 2ifQm KmMB+BT�HX G� +mKmH�iBQM /2b bûM�i2m`b bBû;2�Mi b2mH2K2Mi
2Mi`2 kyRd 2i kyky 2bi �mbbB Hû;ĕ`2K2Mi KQBMb HQM;m2- TmBb[m2 HǶ�;2 KQv2M /Ƕ2Mi`û2 2M TQHBiB[m2
T�bb2 /2 j9XN ¨ jdX9 �Mb 2Mi`2 H2b bûM�i2m`b bBû;2�Mi 2Mi`2 kyR9 2i kyRd 2i +2mt bBû;2�Mi 2Mi`2
kyRd 2i kykyX *2ii2 /Bzû`2M+2 M2 iB2Mi T�b 2t+HmbBp2K2Mi ¨ H� Tû`BQ/2 /2 T`ûb2M+2 �m aûM�i-
+QKK2 H2 +QM}`K2 HǶ�TT`Q+?2 +QKTHûK2Mi�B`2 T�` H2b ;ûMû`�iBQMb /Ƕ2Mi`û2 �m aûM�iX

8XkXk .2b ;ûMû`�iBQMb /Ƕ2Mi`û2 �m aûM�i ¨ H� +mKmH�iBQM THmb Hû;ĕ`2
1M 2z2i- Qmi`2 H� Tû`BQ/2 /2 bBĕ;2 �m aûM�i- BH 2bi TQbbB#H2 /2 bmBp`2 mM2 ûpQHmiBQM /�Mb

H2 i2KTb ¨ T�`iB` /2b ;ûMû`�iBQMb /Ƕ2Mi`û2 �m aûM�iX aQMi +QKT�`ûb H2b T`BKQ@ûHmb �m aûM�i
/2 kyR9 2i +2mt /2 kyRd- mM i`QBbBĕK2 ;`QmT2 ûi�Mi +QMbiBimû /2b T2`bQMM2b T`BKQ@ûHm2b �m
aûM�i �p�Mi kyR9- K�Bb [mB M2 T2mi āi`2 miBHBbû /�Mb H� +QKT�`�BbQM /2 H� KāK2 7�ÏQM UpQB` H�
MQi2 9e /m +?�TBi`2 T`û+û/2Mi- TX d8VX G2 HB2M 2Mi`2 H2 ivT2 /2 i`�D2+iQB`2 /2 +mKmH�iBQM 2i H�
T`BKQ@ûH2+iBQM �m aûM�i 2bi /ǶBMi2MbBiû KQv2MM2 Uh�#H2�m 8X9VX .�Mb +2b /2mt ;`QmT2b- H� T�`i
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/2 T2`bQMM2b ¨ H� +�``Bĕ`2 TQHBiB[m2 +Qm`i2 U+H�bb2 jV `2bi2 bi�#H2- ¨ 2MpB`QM R8 W- [m2HH2 [m2 bQBi
H� /�i2 /2 T`BKQ@ûH2+iBQMX aB H� bi�#BHBiû b2K#H2 `2bi2` /2 KBb2 [m�Mi ¨ H� HQM;m2m` /2 H� +�``Bĕ`2
TQHBiB[m2- HǶ�;2 KQv2M /Ƕ2Mi`û2 2M TQHBiB[m2 `2+mH2 /2 T`ĕb /2 /2mt �Mb 2Mi`2 H2b T`BKQ@ûHmb /2
kyR9 2i +2mt /2 kyRd Uj8Xe �Mb +QMi`2 jdX9 �MbVX

< kyR9 kyR9 kyRd 1Mb2K#H2
RX +mKmH `û;BQM�H@/ûTfKmM- +mKmH M�iBQM�H@/ûTfKmM R3Xj kyXN RjXe RdXd
kX HQM; +mKmH M�iBQM�H@/ûTfKmM k3Xy 8Xk kXj ReXR
jX +�``Bĕ`2 TQHX +Qm`i2- +QHQ`�iBQM `û;BQM�H2 ReXj R9X3 R9X9 R8X8
9X HQM; +mKmH /ûT@KmM R9X3 k9Xj keX8 kyXy
8X HQM; K�M/�i /ûTfKmM kkXe j9X3 9jXk jyX3
hQi�H UWV RyyXy RyyXy RyyXy RyyXy
1z2+iB7b k8d RR8 Rjk 8y9

h�#H2�m 8X9 , hvT2b /2 i`�D2+iQB`2 /2 +mKmH�iBQM- b2HQM H� T`BKQ@ûH2+iBQM �m aûM�iX
pX+`�K2` 4 yXkeX
aQm`+2 , #�b2 bûM�i2m`bR9kyX
*?�KT , bûM�i2m`b U?Q`b `2T`ûb2Mi�Mib /2b 6`�MÏ�Bb /2 HǶûi`�M;2`V �v�Mi bBû;û 2Mi`2 kyR9 2i kykyX
G2+im`2 , RjXe W /2b T`BKQ@bûM�i2m`b /2 kyRd QMi mM2 i`�D2+iQB`2 /2 +mKmH�iBQM /2 ivT2 R- �HQ`b
[m2 RdXd W /2 HǶ2Mb2K#H2 /2b bûM�i2m`b �v�Mi bBû;û 2Mi`2 kyR9 2i kyky QMi mM2 i`�D2+iQB`2 /2
ivT2 RX

1M `2p�M+?2- H2b 7Q`K2b /2 +mKmH�iBQM +QMbBbi�Mi 2M mM HQM; K�M/�i /ûT�`i2K2Mi�H Qm
KmMB+BT�H U+H�bb2 9 , 9jXk W /2b T`BKQ@ûHmb /2 kyRd- +QMi`2 j9X3 W /2 +2mt /2 kyR9V bQMi THmb
7`û[m2Mi2b +?2x H2b T`BKQ@ûHmb /2 kyRdX 1HH2b `2KTH�+2Mi H2b 7Q`K2b /2 +mKmH�iBQM HQM;m2- �p2+
mM2 /BK2MbBQM `û;BQM�H2 U+H�bb2 R , kyXN W /2b T`BKQ@ûHmb /2 kyR9- RjXe W /2b T`BKQ@ûHmb /2
kyRdVX .ĕb HQ`b- H� /Bzû`2M+2 K�D2m`2 2Mi`2 +2b /2mt ;`QmT2b iB2Mi KQBMb ¨ H� HQM;m2m` [mǶ¨
HǶBMi2MbBiû /2 H� +mKmH�iBQMX G2b 7Q`K2b i`ĕb BMi2Mb2b /2 +mKmH�iBQM- [mB +QKTi2Mi /2 HQM;b
ûTBbQ/2b /2 +mKmH M�iBQM�H@/ûT�`i2K2Mi�HfKmMB+BT�Hf`û;BQM�H- b2 7QMi #2�m+QmT THmb `�`2bX G�
T�`i /2 bûM�i2m`b �v�Mi ûiû T�` H2 T�bbû /ûTmiû /û+`Qŗi 2HH2 �mbbB /2 7�ÏQM BKTQ`i�Mi2 , �HQ`b
[m2 ReX8 W /2b T`BKQ@ûHmb /2 kyR9 QMi ûiû ¨ mM KQK2Mi /2 H2m` +�``Bĕ`2 /ûTmiû- +Ƕ2bi H2 +�b
/2 b2mH2K2Mi eXR W /2b T`BKQ@ûHmb /2 kyRd Uh�#H2�m 8X8VX *2ii2 KQ/B}+�iBQM /2b 7Q`K2b /2
+mKmH�iBQM 2bi +Q?û`2Mi2 �p2+ HǶĿ �m;K2Mi�iBQM /m i2KTb T�bbû 2M TQHBiB[m2 �p�Mi /Ƕ�++û/2`
¨ mM K�M/�i M�iBQM�H Re ŀ Q#b2`pû2 /�Mb H2 +�b /2b /ûTmiûb , +2 HQM; i2KTb T�bbû 2M TQHBiB[m2
KmMB+BT�H2 Qm /ûT�`i2K2Mi 2bi mM2 K�MB72bi�iBQM /m HQM; i2KTb /Ƕ�ii2Mi2 �p�Mi /Ƕ�++û/2` ¨ H�
TQHBiB[m2 M�iBQM�H2X

�mi`2K2Mi /Bi- H2b 7Q`K2b /2 +mKmH�iBQM /2b bûM�i2m`b ûpQHm2Mi �m +Qm`b /m i2KTb- KQ/B@
}�Mi /QM+ H2 +m`bmb ?QMQ`mK +H�bbB[m2X LQM b2mH2K2Mi- H� +mKmH�iBQM 2bi THmb Hû;ĕ`2 /�Mb H2
aûM�i kyRd@kyky T�` `�TTQ`i �m aûM�i kyR9@kyRd- K�Bb 2M Qmi`2- �m b2BM /m aûM�i kyRd@kyky-
/Bzû`2Mi2b ;ûMû`�iBQMb �TT�`�Bbb2Mi- [mB ûpQHm2Mi �m +Qm`b /m i2KTb p2`b mM +mKmH THmb Hû;2`
2i ¨ THmb 7Q`i2 +QHQ`�iBQM /ûT�`i2K2Mi�H2fKmMB+BT�H2- mM +2`i�BM MQK#`2 /2 bûM�i2m`b �v�Mi
mM2 +mKmH�iBQM �mbbB HQM;m2 K�Bb `û/mBi2 ¨ mM bBKTH2 K�M/�i /ûT�`i2K2Mi�H Qm KmMB+BT�HX
G� /Bzû`2M+2 2Mi`2 H2b /2mt Hû;BbH�im`2b iB2Mi �mi�Mi �mt bûM�i2m`b �``Bpûb 2M kyRd [mǶ¨ +2mt
[mB [mBii2Mi 2M KāK2 i2KTb H2 aûM�i- �mt 7Q`K2b /2 +mKmH�iBQM ¨ H� 7QBb HQM;m2b 2i BMi2Mb2b-

ReX PHHBQM- G2b +�M/B/�ib- TX deX
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� ûiû /ûTmiû LǶ� T�b ûiû /ûTmiû hQi�H UWV 1z2+iB7b
aûM�i2m` T`BKQ@ûHm �p�Mi kyR9 kyXe dNX9 Ryy k8d
aûM�i2m` T`BKQ@ûHm 2M kyR9 ReX8 3jX8 Ryy RR8
aûM�i2m` T`BKQ@ûHm 2M kyRd eXR NjXN Ryy Rjk
1Mb2K#H2 R8XN 39XR Ryy 8y9

h�#H2�m 8X8 , �pQB` ûiû /ûTmiû Qm MQM- b2HQM H� /�i2 /2 T`BKQ@ûH2+iBQM �m aûM�iX
pX+`�K2` 4 yXRdX
aQm`+2 , #�b2 bûM�i2m`bR9kyX
*?�KT , bûM�i2m`b U?Q`b `2T`ûb2Mi�Mib /2b 6`�MÏ�Bb /2 HǶûi`�M;2`V �v�Mi bBû;û 2Mi`2 kyR9 2i kykyX
G2+im`2 , eXR W /2b bûM�i2m`b T`BKQ@ûHmb 2M kyRd QMi ûiû /ûTmiû �m +Qm`b /2 H2m` +�``Bĕ`2 TQHBiB[m2X

MQi�KK2Mi M�iBQM�H2b@/ûT�`i2K2Mi�H2bfKmMB+BT�H2bX AH bǶ�;Bi /ǶmM2 ûpQHmiBQM T�`iB2HH2K2Mi HBû2
¨ H� `2bi`B+iBQM /m +mKmH /2b K�M/�ib- [mB- �mt +Ƭiûb /Ƕ�mi`2b 7�+i2m`b- /ûi2`KBM2 H2b bQ`iB2b 2i
H2b 2Mi`û2b �m aûM�i ¨ +?�[m2 ûH2+iBQMX S�`+2 [mǶ¨ +2b 7Q`K2b /2 +mKmH�iBQM +Q``2bTQM/2Mi �mbbB
/2b +�`�+iû`BbiB[m2b bQ+B�H2b- MQi�KK2Mi 2M i2`K2b /2 b2t2- +2ii2 ûpQHmiBQM 2bi HBû2 ¨ /Ƕ�mi`2b
ûpQHmiBQMb [m2 +QMM�ŗi H2 aûM�i �m +Qm`b /2 +2ii2 Tû`BQ/2- `2H�iBp2b ¨ H� T�`BiûX

8Xj G� T`Q;`2bbBQM /2 H� T�`Biû
�HQ`b KāK2 [m2 H� HQB BKTQb2 /2b +QM/BiBQMb T�`Bi�B`2b �mt +�M/B/�im`2b bûM�iQ`B�H2b Rd-

jRXd W /2b K2K#`2b /m aûM�i 2Mi`2 kyR9 2i kyky bQMi /2b bûM�i`B+2bX G2b +�M/B/�ib DQm2Mi 2M
2z2i �p2+ H2b `ĕ;H2b /m D2m ûH2+iQ`�H , H2b 72KK2b bQMi THmb 7`û[m2KK2Mi /2b `2KTH�Ï�Mi2b /�Mb
H2 +�b /ǶmM #BMƬK2 +�M/B/�i@`2KTH�Ï�Mi2 2i bQMi THmb `�`2K2Mi iāi2b /2 HBbi2 /�Mb H2 b+`miBM /2
HBbi2X *2`i�BMb ?QKK2b- TQm` M2 T�b āi`2 `2Hû;mûb 2M i`QBbBĕK2 TH�+2 /ǶmM2 HBbi2 T�`Bi�B`2- +`û2Mi
/2b HBbi2b /BbbB/2Mi2b bm` H2b[m2HH2b BHb b2 TH�+2Mi 2M T`2KBĕ`2 TQbBiBQM R3X �BMbB 2M kyRd- bB H2b
72KK2b 7Q`K2Mi 98X8 W /2b +�M/B/�i2b- 2HH2b M2 +QMbiBim2Mi [m2 jkXN W /2b T2`bQMM2b ûHm2b RNX
P` H� 7�B#H2 2z2+iBpBiû /2 H� HQB Ŀ `2H�iBp2 ¨ HǶû;�H �++ĕb /2b 72KK2b 2i /2b ?QKK2b �mt K�M/�ib
ûH2+iQ`�mt 2i �mt 7QM+iBQMb ûH2+iBp2b ŀ- /Bi2 HQB bm` H� T�`Biû- /2 kyyy � 2M T�`iB2 ûiû �ii`B#mû2
�m +mKmH /2b K�M/�ib kyX *QmTHû �m KQ/2 /2 b+`miBM mMBMQKBM�H kR- BH � 2KTā+?û H� `Qi�iBQM /m
T2`bQMM2H TQHBiB[m2 kk 2i /QM+ mM2 T�`Biû 2z2+iBp2X aB H2 +mKmH /2b K�M/�ib � `û/mBi H� TQ`iû2

RdX .�Mb H2b /ûT�`i2K2Mib Qɍ H2b ûH2+iBQMb QMi HB2m �m b+`miBM K�DQ`Bi�B`2- H2 Ŀ +�M/B/�i 2i bQM `2KTH�Ï�Mi
bQMi /2 b2t2 /Bzû`2Mi ŀ c HQ`b[m2 H2 b+`miBM 2bi T`QTQ`iBQMM2H- Ŀ +?�[m2 HBbi2 2bi +QKTQbû2 �Hi2`M�iBp2K2Mi
/ǶmM +�M/B/�i /2 +?�[m2 b2t2 U�`iB+H2b kNN 2i jyy /m *Q/2 ûH2+iQ`�H- ?iiTb,ffrrrXH2;B7`�M+2X;QmpX7`f
+Q/2bfb2+iBQMnH+fG1:Ah1shyyyyyeydykjNfG1:Aa*h�yyyyyeRj9dekfOG1:Aa*h�yyyyyeRj9dek- HB2M +QMbmHiû
H2 Ry DmBM kykkVX G� T�`Biû 2bi BMb+`Bi2 /�Mb H2 *Q/2 ûH2+iQ`�H /2TmBb H� HQB /m k �Qȿi kyRj TQm` H2 b+`miBM
K�DQ`Bi�B`2 c 2i /2TmBb +2HH2 /m e DmBM kyyy TQm` H2 b+`miBM T`QTQ`iBQMM2HX

R3X JQbbmx@G�p�m- Ŀ G� T�`Biû 2M TQHBiB[m2- ?BbiQB`2 2i T`2KB2` #BH�M ŀX
RNX >�mi *QMb2BH £ Hǰõ;�HBiö 2Mi`2 H2b 62KK2b 2i H2b >QKK2b- G2b +?Bz`2b +Hûb /2 H� T�`Biû �mt

ûH2+iBQMb bûM�iQ`B�H2b- kyR3- ?iiTb,ffrrrX?�mi@+QMb2BH@2;�HBi2X;QmpX7`fAJ:fT/7f?+2n�pBbnT�`Bi2n
2H2+iBQMbnb2M�iQ`B�H2bnpkXT/7- HB2M +QMbmHiû H2 Ry DmBM kykkX

kyX aBM2�m 2i hB#2`D- Ŀ *�M/B/�ib 2i /ûTmiûb 7`�MÏ�Bb 2M kyyk ŀX
kRX oQB` aBM2�m- Ŀ G� T�`Biû Hû;BbH�iBp2 2M 6`�M+2- kyyk@yd ŀ 2i E2``Qm+?2- "`Qm�`/- .2Bbb@>2H#B; 2i

a+?M�ii2`2`- Ŀ G2b /2mt aûM�ib , KQ/2 /2 b+`miBM 2i T`Q}H /2b bûM�i2m`b 7`�MÏ�Bb ŀ- �BMbB [m2 H2 h�#H2�m �8XR-
2M �MM2t2- TX Ry3 , d8XN W /2b T2`bQMM2b ûHm2b �m b+`miBM K�DQ`Bi�B`2 bQMi /2b ?QKK2b- �HQ`b KāK2 [m2 +2b
/2`MB2`b M2 +QMbiBim2Mi [m2 e3Xj W /2 H� TQTmH�iBQMX

kkX aBM2�m 2i hB#2`D- Ŀ *�M/B/�ib 2i /ûTmiûb 7`�MÏ�Bb 2M kyyk ŀ c aBM2�m- Ŀ G� T�`Biû Hû;BbH�iBp2 2M 6`�M+2-
kyyk@yd ŀX
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/2b HQBb bm` H� T�`Biû- H� `2bi`B+iBQM /m T`2KB2` �@i@2HH2 �KûHBQ`û H� b2+QM/2 \ *2`i�BM2b T2`bQMM2b
[mBii�Mi H2 aûM�i 2M kyRd /m 7�Bi /2 7Q`K2b /2 +mKmH /2b K�M/�ib /ûbQ`K�Bb BMi2`/Bi2b- b�
`2bi`B+iBQM � 2Mi`�ŗMû mM2 `Qi�iBQM /m T2`bQMM2H TQHBiB[m2- 7�pQ`�#H2 ¨ H� THmb ;`�M/2 T`ûb2M+2
/2 bûM�i`B+2bX

8XjXR lM aûM�i THmb 7ûKBMBbû
G2 aûM�i +QMM�ŗi mM2 /vM�KB[m2 M2ii2 /2 7ûKBMBb�iBQM /2TmBb H2b �MMû2b kyyy U6B;m`2 8XeVX

Cmb[m2@H¨- BH +QKTi2 KQBMb /2 e W /2 72KK2b bQmb H� o2 _ûTm#HB[m2X *QM+QKBi�KK2Mi �m pQi2
/2 H� HQB bm` H� T�`Biû- +2ii2 T`QTQ`iBQM �ii2BMi RyXj W 2M kyyR- kRXN W 2M kyy3 2i k8Xy W 2M
kyRRX 1Mi`2 kyR9 2i kyRd- /2mt /�i2b bûT�`û2b T�` HǶ2Mi`û2 2M pB;m2m` /2 H� HQB `2bi`2B;M�Mi
H2 +mKmH /2b K�M/�ib- +2ii2 T`QTQ`iBQM +QMM�ŗi mM2 ?�mbb2 /2 T`ĕb /2 b2Ti TQBMib- 2i �ii2BMi
jRXe WX G2b /QMMû2b /2 H� #�b2 bûM�i2m`bR9ky- TQ`i�Mi bm` H2b bûM�i2m`b U?Q`b `2T`ûb2Mi�Mib /2b
6`�MÏ�Bb /2 HǶûi`�M;2`V �v�Mi bBû;û 2Mi`2 kyR9 2i kyky- T2`K2ii2Mi /2 b�BbB` /2 7�ÏQM THmb }M2
+2ii2 ?�mbb2- H2 aûM�i TQbi@kyRd ûi�Mi M2ii2K2Mi THmb 7ûKBMBbûX

2000 : lois sur la parité2000 : lois sur la parité2000 : lois sur la parité2000 : lois sur la parité2000 : lois sur la parité2000 : lois sur la parité2000 : lois sur la parité2000 : lois sur la parité2000 : lois sur la parité2000 : lois sur la parité2000 : lois sur la parité2000 : lois sur la parité2000 : lois sur la parité2000 : lois sur la parité2000 : lois sur la parité2000 : lois sur la parité2000 : lois sur la parité2000 : lois sur la parité2000 : lois sur la parité2000 : lois sur la parité2000 : lois sur la parité2000 : lois sur la parité2000 : lois sur la parité2000 : lois sur la parité

2017 : restriction cumul2017 : restriction cumul2017 : restriction cumul2017 : restriction cumul2017 : restriction cumul2017 : restriction cumul2017 : restriction cumul2017 : restriction cumul2017 : restriction cumul2017 : restriction cumul2017 : restriction cumul2017 : restriction cumul2017 : restriction cumul2017 : restriction cumul2017 : restriction cumul2017 : restriction cumul2017 : restriction cumul2017 : restriction cumul2017 : restriction cumul2017 : restriction cumul2017 : restriction cumul2017 : restriction cumul2017 : restriction cumul2017 : restriction cumul
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6B;m`2 8Xe , úpQHmiBQM /2 H� T`QTQ`iBQM /2 72KK2b T�`KB H2b K2K#`2b /m aûM�i 7`�MÏ�Bb- 2Mi`2
RN8k 2i kykyX
aQm`+2 , >�mi *QMb2BH ¨ HǶú;�HBiû 2Mi`2 H2b 72KK2b 2i H2b ?QKK2b- ?iiTb,ffrrrX?�mi@+QMb2BH@
2;�HBi2X;QmpX7`fT�`Bi2f`2T2`2b@bi�iBbiB[m2bf- HB2M +QMbmHiû H2 Rj DmBM kykkX
*?�KT , K2K#`2b /m aûM�i- RN8k@kykyX
G2+im`2 , 1M kyRd- /�i2 ¨ H�[m2HH2 2Mi`2 2M pB;m2m` H� HQB /2 `2bi`B+iBQM /m +mKmH /2b K�M/�ib
pQiû2 2M kyR9- jRXe W /2b K2K#`2b /m aûM�i bQMi /2b bûM�i`B+2bX
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62KK2b >QKK2b hQi�H UWV 1z2+iB7b
�TT`Q+?2 /2 biQ+F K�+`Q URV
aûM�i kyR9@kyRd kdXk dkX3 RyyXy jdk
aûM�i kyRd@kyky jjXj eeXd RyyXy jey
�TT`Q+?2 /2 biQ+F KB+`Q UkV
aûM�i2m`b bBû;2�Mi b2mH2K2Mi 2Mi`2 kyR9 2i kyRd kdX3 dkXk RyyXy R99
aûM�i2m`b bBû;2�Mi 2Mi`2 kyR9 2i kyky keX3 djXk RyyXy kk3
aûM�i2m`b bBû;2�Mi b2mH2K2Mi 2Mi`2 kyRd 2i kyky 99Xd 88Xj RyyXy Rjk
�TT`Q+?2 /2 ~mt KB+`Q UjV
aûM�i2m`b 2Mi`ûb �m aûM�i �p�Mi kyR9 kjXj deXd RyyXy k8d
aûM�i2m`b 2Mi`ûb �m aûM�i 2M kyR9 j8Xd e9Xj RyyXy RR8
aûM�i2m`b 2Mi`ûb �m aûM�i 2M kyRd 99Xd 88Xj RyyXy Rjk
1Mb2K#H2 jRXd e3Xj RyyXy 8y9

h�#H2�m 8Xd , a2t2 b2HQM H� T`ûb2M+2 2i HǶ2Mi`û2 �m aûM�iX
pX+`�K2` URV4 yXyd- pX+`�K2` UkV4 yXRd- pX+`�K2` UjV4 yXkyX
aQm`+2 , #�b2 bûM�i2m`bR9kyX
*?�KT , bûM�i2m`b U?Q`b `2T`ûb2Mi�Mib /2b 6`�MÏ�Bb /2 HǶûi`�M;2`V �v�Mi bBû;û 2Mi`2 kyR9 2i kykyX
G2+im`2 , 1Mi`2 kyR9 2i kyRd- kdXk W /2b K2K#`2b /m aûM�i bQMi /2b 72KK2bX

Zm2H [m2 bQBi H2 +�/`2 /2 +QKT�`�BbQM i2KTQ`2HH2 `2i2Mm- H� T�`i /2 72KK2b T`Q;`2bb2 �T`ĕb
kyRd Uh�#H2�m 8XdVX G2 ;`QmT2 /2b T2`bQMM2b bBû;2�Mi b2mH2K2Mi 2Mi`2 kyRd 2i kyky b2 /ûK�`[m2
T�` b� 7Q`i2 T`QTQ`iBQM /2 72KK2b U99Xd WVX G� T�`i /2 72KK2b +`Qŗi /2 ReXN TQBMib T�` `�TTQ`i
�mt bûM�i2m`b bBû;2�Mi b2mH2K2Mi 2Mi`2 kyR9 2i kykyX 1HH2 � �mbbB �m;K2Miû 2Mi`2 H2b T`BKQ@ûHmb
/2 kyR9 2i +2mt /2 kyRd- /2 NXy TQBMibX .�Mb H� bû`B2 HQM;m2 /2 HǶûpQHmiBQM /2 H� T`QTQ`iBQM
/2 72KK2b �m aûM�i U6B;m`2 8XeV- +2ii2 ?�mbb2 2bi `2H�iBp2K2Mi `2K�`[m�#H2- bmTû`B2m`2 ¨ H�
?�mbb2 /2 H� T`QTQ`iBQM /2 72KK2b bmBi2 ¨ H� HQB bm` H� T�`Biû UY9X9 TQBMib 2Mi`2 RNN3 2i kyyRV
Qm 2Mi`2 kyyR 2i kyy9 UYeXe TQBMibVX *2ii2 ûpQHmiBQM 2bi@2HH2 HBû2 ¨ H� `2bi`B+iBQM /m +mKmH /2b
K�M/�ib \ GǶûim/2 [m�HBi�iBp2 /2b i`�MbBiBQMb [mB QMi HB2m 2M kyRd T2`K2i /2 T`û+Bb2` +2 HB2MX

8XjXk lM2 `Qi�iBQM /2b T2`bQMM2b ûHm2b #ûMû}[m2 ¨ H� T�`Biû
GǶûim/2 /2b 7Q`K2b /2 i`�MbBiBQM /2 +Qm`i i2`K2- 2Mi`2 kyR8 2i kyRN- Q#b2`pû2b �m +?�TBi`2

T`û+û/2Mi- T2`K2i +2HH2 /2 H� `Qi�iBQM TQHBiB[m2- mM KāK2 bBĕ;2 TQmp�Mi āi`2 /ûi2Mm bm++2bbB@
p2K2Mi T�` THmbB2m`b T2`bQMM2b- /2 b2t2b /Bzû`2MibX �}M /Ƕûim/B2` H2 HB2M 2Mi`2 H� `Qi�iBQM /m
T2`bQMM2H TQHBiB[m2 bm` mM KāK2 bBĕ;2 2i H� T�`Biû- BH 2bi TQbbB#H2 /ǶQ#b2`p2` [mB bm++ĕ/2 �mt
T2`bQMM2b [mB [mBii2Mi H2 aûM�i 2M kyRdX GQ`b[m2 +2b T2`bQMM2b [mBii2Mi H2 aûM�i /m 7�Bi /2 H�
`2bi`B+iBQM /m +mKmH /2b K�M/�ib- QM T2mi +QMbB/û`2` [m2 +2ii2 /2`MBĕ`2 2bi mM 7�+i2m` /B`2+i
/Ƕ�KûHBQ`�iBQM /m b2t@`�iBQ bûM�iQ`B�HX

_�TT2HQMb [m2 H2b 7Q`K2b /2 i`�MbBiBQMb �v�Mi HB2m 2Mi`2 kyR8 2i kyRN bQMi �m MQK#`2 /2
+BM[ , Qmi`2 H2b T2`bQMM2b +QMM�Bbb�Mi mM2 i`�D2+iQB`2 bi�#H2 U+H�bb2 8V- +2`i�BM2b T�bb2Mi /ǶmM
K�M/�i HQ+�H 2tû+miB7 �m +mKmH M�iBQM�H@HQ+�H- +Ƕ2bi@¨@/B`2 [mǶ2HH2b 2Mi`2Mi �m aûM�i U+H�bb2 RVX
.Ƕ�mi`2b 2M bQ`i2Mi- 2M T�bb�Mi /ǶmM +mKmH M�iBQM�H@HQ+�H 2tû+miB7 ¨ mM K�M/�i HQ+�H- bQmp2Mi
2tû+miB7 U+H�bb2 kVX 1M}M- mM +2`i�BM MQK#`2 /2 bûM�i2m`b �#�M/QMM2Mi H� 7QM+iBQM HQ+�H2 2tû@
+miBp2 [mǶBHb +mKmH�B2Mi T�`�HHĕH2K2Mi �m K�M/�i bûM�iQ`B�H U+H�bb2b j 2i 9VX .2 KāK2 [m2 +2b
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i`�MbBiBQMb bQMi HBû2b ¨ HǶ�TT�`i2M�M+2 T�`iBb�M2 kj- ?QKK2b 2i 72KK2b M2 bQMi T�b mMB7Q`KûK2Mi
`ûT�`iBb /�Mb +2b +H�bb2b , HǶ�TT�`i2M�M+2 ¨ +2b /2`MBĕ`2b 2bi H�`;2K2Mi b2tmû2 Uh�#H2�m 8X3VX
3yXy W /2b T2`bQMM2b [mB [mBii2Mi H2 aûM�i TQm` +QMb2`p2` mM K�M/�i HQ+�H bQMi /2b ?QKK2b-
�HQ`b KāK2 [mǶBHb `2T`ûb2Mi2Mi e3Xj W /2 H� TQTmH�iBQMX �m +QMi`�B`2- H2b T2`bQMM2b [mB 2Mi`2Mi-
2M �#�M/QMM�Mi mM K�M/�i HQ+�H 2tû+miB7- �m aûM�i bQMi THmb 7`û[m2KK2Mi /2b 72KK2b U9jX3 W
+QMi`2 jRXd W /�Mb HǶ2Mb2K#H2VX �mi`2K2Mi /Bi- T2Mb2` H� `2H�iBQM 2Mi`2 +2b /2mt +H�bb2b �KĕM2
¨ HǶ?vTQi?ĕb2 b2HQM H�[m2HH2 H2b bQ`iB2b /2b mMb- 2bb2MiB2HH2K2Mi /2b ?QKK2b- QMi T2`KBb HǶ2Mi`û2
/Ƕ�mi`2b T2`bQMM2b- [mB bQMi THmb 7`û[m2KK2Mi /2b 72KK2bX

62KK2b >QKK2b hQi�H UWV 1Mb2K#H2
RX HQ+�H 2tû+miB7 @> +mKmH M�iBQM�H@HQ+�H 9jX3 8eXk RyyXy Ry8
kX +mKmH M�iBQM�H@HQ+�H 2tX @> HQ+�H kyXy 3yXy RyyXy 88
jX +mKmH M�iBQM�H@HQ+�H 2tX @> +mKmH M�iBQM�H@HQ+�H k8Xy d8Xy RyyXy Rk9
9X +mKmH M�iBQM�H@HQ+�H 2tX @> K�M/�i M�iBQM�H kyX3 dNXk RyyXy k9
8X �mi`2b j9Xk e8X3 RyyXy RNe
1Mb2K#H2 jRXd e3Xj RyyXy 8y9

h�#H2�m 8X3 , a2t2- b2HQM H2 ivT2 /2 i`�MbBiBQM 2Mi`2 kyR8 2i kyRNX
pX+`�K2` 4 yXR8X
aQm`+2 , #�b2 bûM�i2m`bR9kyX
*?�KT , bûM�i2m`b U?Q`b `2T`ûb2Mi�Mib /2b 6`�MÏ�Bb /2 HǶûi`�M;2`V �v�Mi bBû;û 2Mi`2 kyR9 2i kykyX
G2+im`2 , kyXy W /2b T2`bQMM2b [mB T�bb2Mi /m +mKmH M�iBQM�H@HQ+�H 2tû+miB7 ¨ mM K�M/�i HQ+�H
bQMi /2b bûM�i`B+2b- �HQ`b KāK2 [m2 H2b 72KK2b `2T`ûb2Mi2Mi jRXd W /2b K2K#`2b /m aûM�iX

*2ii2 /ûK�`+?2 `2H�iBQMM2HH2 T2mi āi`2 bvbiûK�iBbû2 2M ûim/B�Mi H2b T2`bQMM2b 2Mi`û2b �m
aûM�i ¨ H� bmBi2 /2b 88 T2`bQMM2b 2M bBim�iBQM /2 +mKmH M�iBQM�H@HQ+�H 2tû+miB7 �p�Mi kyRd �v�Mi
[mBiiû H2 aûM�i 2M kyRd k9X GǶ�TT`Q+?2 bǶûHQB;M2 /QM+ /2b BM/BpB/mb TQm` ûim/B2` mM KāK2 bBĕ;2
bûM�iQ`B�H �m T`BbK2 /m +QmTH2 /2 T2`bQMM2b [mB HǶQ++mT2Mi bm++2bbBp2K2Mi- �p�Mi 2i �T`ĕb kyRdX
*2 bBĕ;2 2bi i?ûQ`B[m2- +�` H2b bûM�i2m`b MǶQMi T�b- +QMi`�B`2K2Mi �mt /ûTmiûb- /2 +B`+QMb+`BT@
iBQM BM/BpB/m2HH2X AHb bQMi ûHmb �m MBp2�m /ûT�`i2K2Mi�H- +?�[m2 /ûT�`i2K2Mi +QKTi�Mi /ǶmM
U�`Bĕ;2 T�` 2t2KTH2V ¨ /Qmx2 bûM�i2m`b US�`BbVX G2b `ûbmHi�ib /2b ûH2+iBQMb bûM�iQ`B�H2b /2 kyRd
T2`K2ii2Mi /�Mb H� THmT�`i /2b +�b /2 /ûi2`KBM2` mM bm++2bb2m` /B`2+iX .�Mb e +�b- /m 7�Bi /m
b+`miBM T`QTQ`iBQMM2H /2 HBbi2 Qm /2 KQ/B}+�iBQMb /�Mb H� +QmH2m` T�`iBb�M2 /2b bûM�i2m`b ûHmb
bm++2bbBp2K2Mi /�Mb mM KāK2 /ûT�`i2K2Mi- +2ii2 T2`bQMM2 MǶ� Tm āi`2 /ûi2`KBMû2X S�`KB +2b
9N T2`bQMM2b- 9R bQMi /2b ?QKK2b 2i 3 72KK2bX P` �T`ĕb kyRd- QM +QKTi2 T�`KB +2b T2`bQMM2b
kj ?QKK2b 2i ke 72KK2b Uh�#H2�m 8XNVX aB R3 ?QKK2b bQMi `2KTH�+ûb T�` /2b ?QKK2b- kj
?QKK2b bQMi `2KTH�+ûb T�` mM2 72KK2X S�` 2t2KTH2- H� /ûKBbbBQM /m bûM�i2m` bQ+B�HBbi2 /2 H�
:B`QM/2 �H�BM �MxB�MB- [mB `2bi2 K�B`2 /2 Jû`B;M�+ 2i T`ûbB/2Mi /2 H� Kûi`QTQH2 /2 "Q`/2�mt-
2Mi`�ŗM2 HǶ2Mi`û2 /2 H� bûM�i`B+2 /2 G�m`2M+2 >�``B#2v- [mB H2 bmBp�Bi bm` H� HBbi2 HQ`b /2b ûH2+iBQMb
bûM�iQ`B�H2b /2 kyR9X G2b +�b BMp2`b2b bQMi THmb `�`2b- TmBb[m2 ?mBi 72KK2b bQMi bQ`i�Mi2b- /QMi
+BM[ bQMi bmBpB2b T�` mM ?QKK2X

kjX S�`KB H2b bûM�i2m`b �#�M/QMM�Mi H2 aûM�i TQm` H2 K�M/�i HQ+�H- 9NXR W bQMi /2b bûM�i2m`b G2b _ûTm#HB@
+�BMb- �HQ`b [mǶBHb `2T`ûb2Mi2Mi jdXN W /2 K2K#`2b /m aûM�iX

k9X *2ii2 /ûK�`+?2 2bi �mbbB bmBpB2 T�` H2 >�mi *QMb2BH ¨ HǶú;�HBiû 62KK2b@>QKK2b- [mB bQmHB;M2 H2b +QMbû@
[m2M+2b TQbBiBp2b /2 H� `2bi`B+iBQM /m +mKmH /2b K�M/�ib bm` H� T�`Biû- TmBb[mǶ¨ k 72KK2b 2i R9 ?QKK2b bm++ĕ/2Mi
RR 72KK2b 2i 8 ?QKK2bX oQB` >�mi *QMb2BH £ Hǰõ;�HBiö 2Mi`2 H2b 62KK2b 2i H2b >QKK2b- G2b +?Bz`2b
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aûM�i2m`b bQ`i�Mib 2M kyRd
am++2bb2m`b �T`ĕb kyRd 62KK2b >QKK2b hQi�H

62KK2b j 8 3
>QKK2b kj R3 9R
hQi�H ke kj 9N

h�#H2�m 8XN , *QmTH2b /2 bûM�i2m`b bQ`i�Mib 2M kyRd TQm` +QMb2`p2` mM K�M/�i HQ+�H 2i /2 bûM�@
i2m`b 2Mi`�Mib- b2HQM H2 b2t2X
aQm`+2 , #�b2 bûM�i2m`bR9kyX
*?�KT , 9N bûM�i2m`b T�bb�Mi- 2M kyRd- /ǶmM +mKmH M�iBQM�H@HQ+�H 2tû+miB7 ¨ mM K�M/�i HQ+�H 2i
H2m`b bm++2bb2m`bX
G2+im`2 , 3 72KK2b 2i 9R ?QKK2b bQ`i�Mib 2M kyRd bQMi `2KTH�+ûb T�` ke 72KK2b 2i kj ?QKK2bX
.�Mb kj +�b bm` 9R- mM ?QKK2 bQ`i�Mi 2bi bmBpB /ǶmM2 72KK2 2Mi`�Mi2X

�mi`2K2Mi /Bi- H� `Qi�iBQM BM/mBi2 T�` H� bQ`iB2- 2M kyRd- /m aûM�i /ǶmM +2`i�BM MQK#`2
/ǶûHmb /QMi H� 7Q`K2 /2 +mKmH 2bi /ûbQ`K�Bb BMi2`/Bi2- � T2`KBb HǶ2Mi`û2 /ǶmM THmb ;`�M/ MQK#`2
/2 72KK2b �m aûM�iX *2H� bǶ2tTHB[m2 T�` H2 7�Bi [mǶ2M +�b /ǶûH2+iBQM �m b+`miBM T`QTQ`iBQMM2H-
KQ/2 /ǶûH2+iBQM /2 djXe W /2b bûM�i2m`b �v�Mi bBû;û 2Mi`2 kyR9 2i kyky- mM2 /ûKBbbBQM 2Mi`�ŗM2
H2 `2KTH�+2K2Mi /m /ûKBbbBQMM�B`2 T�` H� T2`bQMM2 [mB bmBi- [mB 2bi /m b2t2 QTTQbûX .�Mb H2
+�b /m b+`miBM K�DQ`Bi�B`2- H2 #BMƬK2 +�M/B/�i@`2KTH�Ï�Mi 2bi �mbbB T�`Bi�B`2X .�Mb mM +2`i�BM
MQK#`2 /2 +�b- mM bûM�i2m` bQ`i�Mi T2mi āi`2 bmBpB T�` mM bûM�i2m` /m KāK2 b2t2- bB mM2 ûH2+iBQM
� HB2m 2M kyRdX GǶ�#�M/QM T�` +2`i�BMb bûM�i2m`b /2 7QM+iBQMb HQ+�H2b 2tû+miBp2b U+H�bb2b j 2i 9V
pQB`2 /2 K�M/�ib HQ+�mt � �mbbB Tm 2Mi`�ŗM2`- �m MBp2�m HQ+�H- mM2 `Qi�iBQM �++`m2 /m T2`bQMM2H
TQHBiB[m2- �p2+ /2b 2z2ib TQi2MiB2HH2K2Mi T�`Bi�B`2bX

aB H� `2bi`B+iBQM /m +mKmH /2b K�M/�ib � M2ii2K2Mi �KûHBQ`û H� T�`Biû- 2HH2 MǶ� T�b MQM
THmb `ûpQHmiBQMMû H2 +?�KT TQHBiB[m2- [mB /2K2m`2 �M/`Q+2Mi`û �m pm /2 HǶBM/B+�i2m` [mǶ2bi H�
+QKTQbBiBQM b2tmû2 /2b �bb2K#Hû2bX G2 #QM/ [m2 +QMM�ŗi H� T`QTQ`iBQM /2 72KK2b T�`KB H2b
T`BKQ@ûHm2b /2 kyRd U99Xd WV bǶ2tTHB[m2 T�` HǶ2Mi`û2 2M pB;m2m` /2 H� `2bi`B+iBQM /m +mKmH /2b
K�M/�ib- [mB �++`Qŗi H2b +B`+mH�iBQMb /m T2`bQMM2H TQHBiB[m2- K�Bb +2ii2 ?�mbb2 b2K#H2 +QMDQM+@
im`2HH2 2i HBû2 �mt +B`+mH�iBQMb �++`m2b 2Mi`2 TQbBiBQMb TQHBiB[m2b BM/mBi2b T�` H� `2bi`B+iBQM /m
+mKmH /2b K�M/�ibX �T`ĕb kyky- H� T`QTQ`iBQM /2 72KK2b �m aûM�i M2 ;�;M2 [m2 j TQBMib- �i@
i2B;M�Mi j9X3 WX *2ii2 7Q`i2 BM2`iB2 b2 `2i`Qmp2 /�Mb H2 +�b /2 H� T`Q72bbBQM bB;MB}+�iBp2 2t2`+û2
T�` H2b bûM�i2m`b- /QMi H2 `2+`mi2K2Mi ûpQHm2 T2m 2i /2K2m`2 /û7Q`Kû T�` `�TTQ`i ¨ H� bi`m+im`2
bQ+B�H2 7`�MÏ�Bb2 Uh�#H2�mt �8X8 2i �8Xe- 2M �MM2t2- TX RRy@RRRVX

 
  

G2b bûM�i2m`b T`BKQ@ûHmb /2 kyRd b2 /BbiBM;m2Mi /QM+ /2 H2m`b T`û/û+2bb2m`b- 2i MQi�KK2Mi
/2b bûM�i2m`b bQ`i�Mib /2 kyRd- [mǶBHb `2KTH�+2Mi- T�` /2b 7Q`K2b /2 +mKmH�iBQM /Bzû`2Mi2b 2i
THmb Hû;ĕ`2bX G2b bûM�i2m`b �M+B2Mb /ûTmiûb Qm KBMBbi`2b H�Bbb2Mi H� TH�+2 ¨ /2b bûM�i2m`b ¨ H�
+�``Bĕ`2 TQHBiB[m2 HQM;m2 K�Bb ¨ H� +QHQ`�iBQM M�iBQM�H2 #B2M THmb HBKBiû2- 2M i2`K2b /ǶQ++m``2M+2

+Hûb /2 H� T�`Biû �mt ûH2+iBQMb bûM�iQ`B�H2bX

Ny



+QKK2 /2 /m`û2X *2i 2z2i T2mi āi`2 āi`2 /B`2+i2K2Mi `2HBû ¨ H� `2bi`B+iBQM /m +mKmH /2b K�M/�ib-
[mB 2bi +QM+QKBi�Mi2 /2 HǶ2Mi`û2 #2�m+QmT THmb BKTQ`i�Mi2 /2 bûM�i`B+2b- /m 7�Bi /2 +B`+mH�iBQMb
�++`m2b 2Mi`2 TQbBiBQMb ûH2+iBp2b 2i /2 H� HB#û`�iBQM /ǶmM +2`i�BM MQK#`2 /2 TQbBiBQMb bûM�iQ`B�H2bX

1M `û/mBb�Mi H2 TQB/b /2b 7Q`K2b BMi2Mb2b /2 +mKmH�iBQM TQHBiB[m2 /�Mb HǶ�++ĕb ¨ +2`@
i�BMb K�M/�ib- 2i /QM+ /m KQ/ĕH2 �M/`Q+2Mi`û /2 HǶ�++mKmH�iBQM TQHBiB[m2- [mB bǶBM+�`M�Bi
T�` 2t2KTH2 /�Mb H� };m`2 /m /ûTmiû@ Qm bûM�i2m`@K�B`2- H� `2bi`B+iBQM /m +mKmH /2b K�M/�ib
BMi2`p2Mm2 2M kyRd � T2`KBb mM2 �KûHBQ`�iBQM /2 H� T�`Biû- `ûpûH�Mi T`ĕb /2 [mBMx2 �Mb THmb
i�`/ H2b 2z2ib /2 H� HQB bm` H� T�`Biû /2 kyyyX G� bi�#BHBiû U�TT�`2Mi2V /ǶmM2 T`�iB[m2 /Ƕ2M@
b2K#H2 @ H2 +mKmH /ǶmM K�M/�i HQ+�H T�`�HHĕH2K2Mi ¨ +2HmB /2 T�`H2K2Mi�B`2 @ MǶû[mBp�mi /QM+
T�b Mû+2bb�B`2K2Mi ¨ HǶ�#b2M+2 /2 +?�M;2K2Mib /�Mb H2 +?�KT TQHBiB[m2X a�Mb �HH2` Dmb[mǶ¨ H�
`ûpQHmiBQM- H� `2bi`B+iBQM /m +mKmH /2b K�M/�ib � #B2M 2m /2b 2z2ib- bm` /2 KmHiBTH2b /BK2MbBQMb
/m +?�KT TQHBiB[m2 , H2 aûM�i /Ƕ�T`ĕb@kyRd 2bi �mbbB T�`iB+mHBĕ`2K2Mi `�D2mMB k8X *2b ûpQHmiBQMb
�TT�`�Bbb2Mi iQmi27QBb `2H�iBp2K2Mi 7�B#H2b T�` `�TTQ`i �mt i`�Mb7Q`K�iBQMb `�TB/2b [mǶ� T�@
`�HHĕH2K2Mi +QMMm2b HǶ�bb2K#Hû2 M�iBQM�H2- /�Mb H�[m2HH2 QM Q#b2`p2 2M kyRd- +QMi`�B`2K2Mi �m
aûM�i- mM M2i `�++Qm`+Bbb2K2Mi /m i2KTb T�bbû 2M TQHBiB[m2 �p�Mi HǶQ++mT�iBQM /2 K�M/�ib
M�iBQM�mtX

k8X G2b /�i2b KQv2MM2b /2 M�Bbb�M+2 /2b bûM�i2m`b �v�Mi bBû;û b2mH2K2Mi 2Mi`2 kyR9 2i kyRd- 2Mi`2 kyR9 2i
kyky- 2i b2mH2K2Mi 2Mi`2 kyRd 2i kyky bQMi RN8y- RN89- RNeyX G� /Bzû`2M+2 /2 bBt �Mb 2Mi`2 H2b /2mt ;`QmT2b M2
bǶ2tTHB[m2 /QM+ T�b mMB[m2K2Mi T�` H2b i`QBb �MMû2b [mB bûT�`2Mi kyR9 /2 kyRdX

NR



*QM+HmbBQM G2 +mKmH /2b K�M/�ib 2i
H� TQHBiB[m2 T`Q72bbBQMM�HBbû2

Ŀ aB pQmb pQmH2x pQB` 2M TQHBiB[m2 /2b D2mM2b 2i /2b T2`bQMM2b Bbbm2b /2b 2Mi`2@
T`Bb2b- BH 7�mi T`2M/`2 2M +QMbB/û`�iBQM H2 7�Bi [m2 +2b ;2Mb@H¨ pQMi T`2M/`2 mM `Bb[m2-
TQm` 2mt- TQm` H2m` 7�KBHH2- TQm` H2m` +�``Bĕ`2 2i TQm` H2m` �p2MB`X S�` +QMbû[m2Mi-
H2m` /B`2 /2 K�MBĕ`2 �#`mTi2 , ǳú+Qmi2x 5 oQmb TQmp2x 7�B`2 /2mt K�M/�ib- 2i �T`ĕb
/2mt K�M/�ib- pQmb `2iQm`M2`2x b�Mb �KûM�;2K2Mi T�`iB+mHB2` bm` H2 K�`+?û /m i`�@
p�BH- 2i #QMM2 +?�M+2 TQm` H� bmBi2 5Ǵ- +2 MǶ2bi ¨ KQM �pBb T�b iQmi ¨ 7�Bi +Q``2+i 5 ke ŀ

Ŀ �p�Mi /2 bǶ�ii�[m2` �m +mKmH /2b K�M/�ib /2 K�MBĕ`2 B/ûQHQ;B[m2 2i /Q;K�@
iB[m2- BH 2ȿi ûiû THmb b�;2 /2 T`ûT�`2` mM p`�B 2i ;`�M/ bi�imi /2 HǶûHm HQ+�H- [m2 MQmb
MǶ�pQMb +2bbû /2 `û+H�K2` , (XXX) mM bi�imi [mB Q`;�MBb2 �mbbB +QM+`ĕi2K2Mi H� }M /m
K�M/�i TQm` +2HH2b 2i +2mt [mB /2p`QMi `2iQm`M2` /�Mb H� pB2 �+iBp2X kd ŀ

"B2M [m2 H2b /û#�ib T�`H2K2Mi�B`2b �miQm` /2 H� `2bi`B+iBQM /m +mKmH /2b K�M/�ib pQiû2
2M kyR9 7�bb2Mi �TT�`�ŗi`2 mM2 /`�K�iBb�iBQM /2 HǶ2MD2m- H� THmT�`i /2 b2b T�`iBb�Mb +QKK2
QTTQb�Mib p�Mi�Mi Qm K2ii�Mi 2M ;�`/2 +QMi`2 H� `ûpQHmiBQM TQHBiB[m2 ¨ p2MB`- HǶûim/2 /2 H�
T`�iB[m2 /m +mKmH /2b K�M/�ib 2i /2b 2z2ib /2 b� `2bi`B+iBQM BMi2`p2Mm2 2M kyRd ¨ T�`iB` /m +�b
/2b bûM�i2m`b 7`�MÏ�Bb- `2H�iBp2K2Mi T2m ûim/Bû- T2`K2i /2 +QKT`2M/`2 H2 K�BMiB2M ;HQ#�H /ǶmM2
T`�iB[m2 +2Mi`�H2 /m +?�KT TQHBiB[m2 2M KāK2 i2KTb [m2 /Ƕ�mi`2b ûpQHmiBQMb bQmb@D�+2Mi2bX
J2Mû2 ¨ T�`iB` /2 /QMMû2b Q`B;BM�H2b �M�Hvbû2b ¨ T�`iB` /2 Kûi?Q/2b bi�iBbiB[m2b KmHiBTH2b-
T`BpBHû;B�Mi HǶûim/2 /m +mKmH /2b K�M/�ib +QKK2 mM2 T`�iB[m2 T`Q72bbBQMM2HH2- MQi`2 2M[māi2
K2i ¨ DQm` /Bzû`2Mib `ûbmHi�ibX

GǶQ#b2`p�iBQM /2b bûM�i2m`b 7`�MÏ�Bb �v�Mi bBû;û 2Mi`2 kyR9 2i kyky `�TT2HH2 /Ƕ�#Q`/ H2
+�`�+iĕ`2 +2Mi`�H /m +mKmH /2b K�M/�ib- T`�iB[m2 [m2 HǶQM `2i`Qmp2 �mbbB +?2x H2b /ûTmiûb- 2i
�m@/2H¨- +?2x H2b �;2Mib T`Q72bbBQMM�HBbûb /m +?�KT TQHBiB[m2X *2ii2 T`�iB[m2 b2 +QKT`2M/ ¨
HǶ�mM2 /m T`BM+BT2 /2 HǶ�M+`�;2 HQ+�H Qm /2 T`QtBKBiû [mB `û;Bi H2 +?�KT TQHBiB[m2 7`�MÏ�Bb- 2i
[mB b2 i`�/mBi +?2x H2b T�`H2K2Mi�B`2b T�` H� MQ`K2 /2 KmHiBTQbBiBQMM�HBiû TQHBiB[m2X *2 T`BM+BT2
MǶ2KTā+?2 T�b /2b p�`B�iBQMb- T�`iBb�M2b 2i b2tmû2b- /�Mb H� T`�iB[m2 /m +mKmH /2b K�M/�ibX

keX S?BHBTT2 .�HHB2`- bûM�i2m` G2b _ûTm#HB+�BMb /2 a2BM2@a�BMi@.2MBb- bû�M+2 /m RN b2Ti2K#`2 kyRj- +QKTi2
`2M/m BMiû;`�H /2b /û#�ib- ?iiTb,ffrrrXb2M�iX7`fb2�M+2bfbkyRjyNfbkyRjyNRNfbkyRjyNRNnKQMQX?iKH- HB2M
+QMbmHiû H2 d DmBM kykkX

kdX *�`QHBM2 *�v2mt- bûM�i`B+2 G2b _ûTm#HB+�BMb /2 HǶPBb2- bû�M+2 /m R3 b2Ti2K#`2 kyRj- +QKTi2 `2M/m BMiû@
;`�H /2b /û#�ib- ?iiTb,ffrrrXb2M�iX7`fb2�M+2bfbkyRjyNfbkyRjyNR3fbkyRjyNR3nKQMQX?iKH- HB2M +QMbmHiû
H2 d DmBM kykkX
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GǶQ#b2`p�iBQM /2 H� T`�iB[m2 /�Mb H2 i2KTb 7�Bi �TT�`�ŗi`2 /2b i`�D2+iQB`2b ûH2+iBp2b +QMbiBimû2b
/2 KmHiBTH2b K�M/�ib- H2 +mKmH i`�Mbp2`b�H ûi�Mi }M�H2K2Mi mM ûTBT?ûMQKĕM2 �m `2;�`/ /2
HǶ�KTH2m` /m +mKmH HQM;Bim/BM�HX GǶ�M�Hvb2 /2 +2b i`�D2+iQB`2b TQHBiB[m2b M2 T2mi b2 `û/mB`2 ¨
+2HH2 /ǶmM2 �++mKmH�iBQM TQHBiB[m2X �m +QMi`�B`2- +2ii2 T`�iB[m2 T2mi āi`2 2MpBb�;û2 +QKK2 mM2
T`�iB[m2 T`Q72bbBQMM2HH2- /QMi H� `ûTûiBiBQM- H� /m`û2 2i H� /Bp2`bBiû /2 b2b 7Q`K2b +QKTQb2Mi
mM2 +�``Bĕ`2 T`Q72bbBQMM2HH2X aB +2b +�``Bĕ`2b bQMi K�`[mû2b- ¨ /2b /2;`ûb /Bp2`b- /m +m`bmb
?QMQ`mK TQHBiB+mK- 2HH2b QMi bm`iQmi 2M +QKKmM /Ƕāi`2 +QMbiBimû2b T�` mM T`Q+2bbmb i2KTQ`2H
/Ƕ2M+?�ŗM2K2Mi /2 TQbBiBQMb KmHiBTH2b 2i /Bp2`b2b Q++mTû2b /�Mb HǶ2MpB`QMM2K2Mi T`Q72bbBQMM2H
/2 H� TQHBiB[m2- [m2 HǶQM MQKK2 +mKmH�iBQMX G� +mKmH�iBQM `2+Qmp`2 /2b 7Q`K2b THm`B2HH2b-
+Ƕ2bi@¨@/B`2 /2b KmHiBTQbBiBQMM�HBiûb 2i /2b i2KTQ`�HBiûb T`Q72bbBQMM2HH2b /Bzû`2M+Bû2bX

ZmǶ�/pB2Mi@BH �HQ`b [m�M/ mM2 T`�iB[m2 +2Mi`�H2 /�Mb H2 +?�KT TQHBiB[m2 2bi `2bi`2BMi2 \
G� [m2biBQM 2bi /Ƕ�mi�Mi THmb 7QM/�K2Mi�H2 [m2 H� `2T`Q/m+iBQM /ǶmM ;`QmT2- +2HmB /2b �;2Mib
T`Q72bbBQMM�HBbûb /m +?�KT TQHBiB[m2- 7QM/û2 bm` H� +mKmH�iBQM- 2bi 2M D2mX GǶûim/2 2KTB`B[m2
/2b 2z2ib /2 H� `2bi`B+iBQM K2i 2M ûpB/2M+2 HǶ�HB;M2K2Mi +QKTH2i /2b T`�iB[m2b bm` H� MQmp2HH2
MQ`K2 2Mi`û2 2M pB;m2m` 2M kyRdX G� /BbT�`BiBQM /m bûM�i2m`@K�B`2 Qm T`ûbB/2Mi /2 +QMb2BH
/ûT�`i2K2Mi�H T`2M/ /Bzû`2Mi2b 7Q`K2bX G� bQ`iB2 /m K�M/�i M�iBQM�H 2i H2 `2iQm` �mt K�M/�ib
HQ+�mt /ǶmM +2`i�BM MQK#`2 /2 bûM�i2m`b bQMi ¨ +2i û;�`/ `ûpûH�i2m`b /2 i`�Mb7Q`K�iBQMb /�Mb
H2b �ii`B#miBQMb `2bT2+iBp2b 2i H� ?Bû`�`+?B2 /2 +2b K�M/�ib- 2i /QM+ /2 HǶQ`;�MBb�iBQM /m +?�KT
TQHBiB[m2 7`�MÏ�BbX G� bBKTH2 Q#b2`p�iBQM /2 +2b 7Q`K2b /Ƕ�HB;M2K2Mi T2`K2i 2M bmb /2 b�BbB` H2b
`2bbQ`ib /ǶmM2 �miQ`û;mH�iBQM [mB p� 2M �TT�`2M+2 ¨ HǶ2M+QMi`2 /ǶmM2 T`�iB[m2 TQm`i�Mi +2Mi`�H2
T�`KB H2b �;2Mib [mB H� pQi2MiX aQM 2z2+iBpBiû +QKTHĕi2 bǶ2tTHB[m2 T�` H2 `�TTQ`i /2 +2b /2`MB2`b ¨
HǶ?ûiû`QMQKB2- 2i b2 +QKT`2M/ �m `2;�`/ /m K�BMiB2M /2 H� T`�iB[m2 /�Mb bQM 2Mb2K#H2X 1M 2z2i-
H2 7�Bi /2 +mKmH2` mM K�M/�i HQ+�H �p2+ H2 K�M/�i T�`H2K2Mi�B`2 MǶûpQHm2 ;mĕ`2- +2 [mB KQMi`2
[m2 +2ii2 �miQ`û;mH�iBQM +QMDm;2 2M `û�HBiû Tû`2MMBb�iBQM /2 H� T`�iB[m2 2i `ûTQMb2 ¨ H� KBb2
2M +QMi`Qp2`b2 2ti2`M2 /2 +2 T?ûMQKĕM2 bi`m+im`�MiX *Ƕ2bi T`û+BbûK2Mi T�`+2 [m2 H2b +�``Bĕ`2b
TQHBiB[m2b bQMi 7QM/û2b bm` H2 +mKmH /2b K�M/�ib /�Mb H2 i2KTb [m2 H� `2T`Q/m+iBQM /m ;`QmT2
/2b �;2Mib T`Q72bbBQMM�HBbûb /m +?�KT TQHBiB[m2- /QMi H2b +�``Bĕ`2b bǶ�TTmB2Mi bm` H� +mKmH�iBQM
ûH2+iBp2- MǶ2bi T�b û#`�MHû2X SQm`i�Mi- +2ii2 `2bi`B+iBQM HBKBiû2 /m +mKmH /2b K�M/�ib MǶ2bi
T�b b�Mb 2z2i bm` H2 +?�KT TQHBiB[m2X �m +QMi`�B`2- H� KQ`T?QHQ;B2 /m ;`QmT2 b2K#H2 ûpQHm2`-
TmBb[m2 H2b 7Q`K2b /2 +mKmH�iBQM /2b bûM�i2m`b bBû;2�Mi �T`ĕb kyRd b2 /Bzû`2M+B2Mi /2 H2m`b
T`û/û+2bb2m`b- 2M bǶ�HHû;2�Mi 2i 2M bǶûHQB;M�Mi /ǶmM +m`bmb ?QMQ`mK 7QM/û bm` /2 HQM;b ûTBbQ/2b
/2 +mKmH M�iBQM�H@HQ+�HX G� `2bi`B+iBQM /m +mKmH /2b K�M/�ib � +QMDQBMi2K2Mi T2`KBb HǶ�++ĕb
/ǶmM THmb ;`�M/ MQK#`2 /2 72KK2b �m aûM�i- `ûpûH�Mi- i�`/Bp2K2Mi- H� TQ`iû2 /2 H� HQB bm` H�
T�`Biû pQiû2 2M kyyyX

�m `2;�`/ /2b Q#D2+iB7b �MMQM+ûb /2 `2T`ûb2Mi�iBpBiû 2i /2 `2MQmp2HH2K2Mi /m T2`bQMM2H TQ@
HBiB[m2- +2b +?�M;2K2Mib T�`�Bbb2Mi `2H�iBp2K2Mi HBKBiûb 2i T`Q/`QK�iB[m2bX *2ii2 BM2`iB2 2bi
iQmi27QBb +Q?û`2Mi2 �p2+ H2 K�BMiB2M- K�H;`û Qm ;`�+2 ¨ b� `2bi`B+iBQM- /2 H� +2Mi`�HBiû /m +mKmH
/2b K�M/�ib 2i /QM+ /2 H� +mKmH�iBQM /�Mb H2b +�``Bĕ`2b /2 b2b K2K#`2b- 2i- T�`i�Mi- �p2+ H�
T2`Tûim�iBQM /ǶmM2 TQHBiB[m2 T`Q72bbBQMM�HBbû2 2M 6`�M+2X G2 /ûiQm` �M�HviB[m2 2i ?2m`BbiB[m2
+QMbBbi�Mi ¨ ûim/B2` H2 +mKmH /2b K�M/�ib +QKK2 mM2 T`�iB[m2 T`Q72bbBQMM2HH2 M2 b2 `û/mBi T�b
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¨ mM2 Ŀ +QMbi`m+iBQM +QM+2Tim2HH2 k3 ŀ- TmBb[m2 +2 +�`�+iĕ`2 T`Q72bbBQMM2H +QMbiBim2 �mbbB mM2
/BK2MbBQM +QM+`ĕi2 /2 HǶ�+iBpBiû TQHBiB[m2X �mbbB /û+`Bû bQBi@BH- H2 +mKmH /2b K�M/�ib 2bi mM2
+QM/BiBQM /m /ûp2HQTT2K2Mi /2 T`Q72bbBQMM2Hb /2 H� TQHBiB[m2- MQi�KK2Mi 2M HǶ�#b2M+2 /ǶmM
bi�imi ûi2M/m /2 HǶûHm kN- [mB 2tBbi2 /�Mb /Ƕ�mi`2b T�vbX *QKK2 H2b T`QTQb +Biûb 2M 2t2`;m2
HǶBHHmbi`2Mi- mM +2`i�BM MQK#`2 /2 bûM�i2m`b HǶ�p�B2Mi `û+H�Kû HQ`b /2b /û#�ib bm` H� `2bi`B+iBQM
/m +mKmH /2b K�M/�ib- MQi�KK2Mi �}M /2 T2`K2ii`2 H2 `2iQm` TQbi@K�M/�i ¨ HǶ�+iBpBiû T`Q72b@
bBQMM2HH2 BMBiB�H2X �HQ`b [m2 HǶ�+iBpBiû TQHBiB[m2 2bi K�`[mû2 T�` mM2 BM+2`iBim/2 MQM Mû;HB;2�#H2
2i mM2 7Q`K2 /ǶBMbi�#BHBiû- H2 +mKmH /2b K�M/�ib- i`�Mbp2`b�H K�Bb bm`iQmi /�Mb H2 i2KTb- +QMbiB@
im2 2M 2z2i mM2 7Q`K2 /2 bm#biBimi ¨ mM bi�imi ûH�`;B /2 HǶûHm- /QMi H2 /ûp2HQTT2K2Mi 7�+BHBi2`�Bi
H2b i`�MbBiBQMb 2Mi`2 TQbBiBQM T`Q72bbBQMM2HH2 2i mM2 TQbBiBQM ûH2+iBp2X �mt +Ƭiûb /2 H� HBKBi�iBQM
/m +mKmH /2b K�M/�ib /�Mb H2 i2KTb- +2ii2 `û7Q`K2 T2`K2ii`�Bi /2b +B`+mH�iBQMb �++`m2b /�Mb H2
+?�KT TQHBiB[m2 2i mM2 7Q`K2 /2 /û@T`Q72bbBQMM�HBb�iBQM TQHBiB[m2- �p2+ /2b T2`bQMM2b /ûi2M�Mi
i2KTQ`�B`2K2Mi- 2i MQM iQmi �m HQM; /2 H2m`b i`�D2+iQB`2b- /2b TQbBiBQMb TQHBiB[m2bX hQmi27QBb-
H� T`Q#�#BHBiû [m2 H2 +mKmH /�Mb H2 i2KTb bQBi HBKBiû 2bi `2H�iBp2K2Mi 7�B#H2- TmBb[m2 +2H� `2@
pB2M/`�Bi- TQm` H2 ;`QmT2 /2b �;2Mib T`Q72bbBQMM�HBbûb /m +?�KT TQHBiB[m2- ¨ `û2HH2K2Mi K2ii`2
2M D2m H2m` T`QT`2 T`Q72bbBQMM�HBb�iBQM- +QMbi`mBi2 bm` H2 +mKmH 2i H� +mKmH�iBQM /2b K�M/�ibX

.Ƕ�mi`2b +?�M;2K2Mib b2 i`Qmp2Mi TQi2MiB2HH2K2Mi �mbbB- 2i +Ƕ2bi H¨ mM2 T`2KBĕ`2 TBbi2 /2
T`QHQM;2K2Mi /2 +2ii2 ûim/2- /m +Ƭiû /2b T`�iB[m2b T�`H2K2Mi�B`2bX 1M 2z2i- H2 `2MQmp2HH2K2Mi
2i HǶ�``Bpû2 /ǶûHmb ¨ H� +mKmH�iBQM THmb Hû;ĕ`2 T�`KB H2b bûM�i2m`b QMi Tm �pQB` /2b +QMbû[m2M+2b
bm` H2b T`�iB[m2b ¨ HǶƾmp`2 �m aûM�iX *2ii2 �M�Hvb2 BMi2`M�HBbi2 T�bb2`�Bi �HQ`b T�` mM2 ûim/2 /2
HǶ2bT�+2 T�`H2K2Mi�B`2 jy- /Bzû`2M+B�Mi H2b ûHmb b2HQM H2m` +Q?Q`i2 /Ƕ�TT�`i2M�M+2 2i H2m` T`Q}H
/2 +mKmH�iBQMX Pmi`2 +2 i`�p�BH /Ƕ�KTH2m`- /Ƕ�mi`2b T`QHQM;2K2Mib bQMi TQbbB#H2bX G� T`Bb2
2M +QKTi2 /2 H� KmHiBTQbBiBQMM�HBiû TQHBiB[m2 TQm``�Bi /Ƕ�#Q`/ āi`2 bvbiûK�iBbû2 2M T`2M�Mi
2M +QKTi2- Qmi`2 H2b TQbBiBQMb ûH2+iBp2b- HǶ2Mb2K#H2 /2b TQbBiBQMb T�`iBb�M2b /ûi2Mm2b- �}M /2
T2Mb2` +QMDQBMi2K2Mi H2b 2bT�+2b ûH2+iB7b- T�`iBb�Mb 2i �/p2MiB+2bX GǶûim/2 /2b +�``Bĕ`2b TQHBiB[m2b
;�;M2`�Bi �BMbB ¨ āi`2 `�TT`Q+?û2 /2 +2HH2 /2b +�``Bĕ`2b KBHBi�Mi2b- �}M /2 b�BbB` H2b 7Q`K2b
THm`B2HH2b /m T?ûMQKĕM2 /2 +mKmH�iBQM TQHBiB[m2X GǶûim/2 /2 +2 /2`MB2` TQb2 2M Qmi`2 H� [m2biBQM
/2b bQ`iB2b /2 H� TQHBiB[m2 M�iBQM�H2 2i THmb ;ûMû`�H2K2Mi /2 H� TQHBiB[m2 jRX 1M 2z2i- H2 7�Bi
/2 [mBii2` mM K�M/�i T�`H2K2Mi�B`2 TQm` 2t2`+2` /2b K�M/�ib HQ+�mt b2K#H2 āi`2 KQBMb mM2
MQmp2HH2 /QMM2 [mǶmM2 i`�MbBiBQM /2 THmb 2M THmb 7`û[m2Mi2- [mB BMpBi2 ¨ ûim/B2` ¨ MQmp2�mt
7`�Bb H2b +B`+mH�iBQMb /�Mb HǶ2bT�+2 TQHBiB[m2X 1M Qmi`2- H2 aûM�i /2K2m`�Mi bQmp2Mi H� /2`MBĕ`2
ûi�T2 ûH2+iBp2 /ǶmM T�`+Qm`b TQHBiB[m2- HǶûim/2 /2b +�``Bĕ`2b /2 b2b K2K#`2b TQb2 H� [m2biBQM
/2b bQ`iB2b 2i /2 H� `2i`�Bi2 2M TQHBiB[m2X G� KBb2 2M ûpB/2M+2 /2b 7Q`K2b /2 +mKmH�iBQM Qmp`2
�HQ`b H� pQB2 ¨ HǶ�M�Hvb2 /m `2i`�Bi 2i /m /ûb�BbBbb2K2Mi TQHBiB[m2b , T�`�+?2p�Mi HǶ2Mi`2T`Bb2 /2
/ûbBM;mH�`Bb�iBQM ¨ HǶƾmp`2 /�Mb HǶûim/2 /2b T?ûMQKĕM2b TQHBiB[m2b- H2b ûi�T2b T`Q72bbBQMM2HH2b
/2 H� +�``Bĕ`2 TQHBiB[m2 ;�;M2`�B2Mi �BMbB ¨ āi`2 `2TH�+û2b /�Mb H2b i`�D2+iQB`2b #BQ;`�T?B[m2b-
�mt /BK2MbBQMb KmHiBTH2bX

k3X "`B[m2i- Ŀ *QKKmMB[m2` 2M �+i2bX S`2b+`BTiBQMb /2 `ƬH2 2i 2t2`+B+2 [mQiB/B2M /m KûiB2` TQHBiB[m2 ŀX
kNX _�M;2QM- Ŀ G� }M /m +mKmH 2Mi`2 H2b 7QM+iBQMb 2tû+miBp2b HQ+�H2b 2i mM K�M/�i T�`H2K2Mi�B`2 ŀX
jyX CmHB2M "Q2H�2`i 2i úiB2MM2 PHHBQM- Ŀ G2b bQKK2ib /m S�H�BbX �M�Hvb2` HǶ2bT�+2 T�`H2K2Mi�B`2 �p2+ /2b

+�`i2b �miQ@Q`;�MBb�i`B+2b ŀ- _2pm2 7`�MÏ�Bb2 /2 b+B2M+2 TQHBiB[m2 dyUj@9V- kyky- TX jdj@jN3X
jRX GQm�mHi 2i S2HH2M- G� /û7�Bi2 ûH2+iQ`�H2X
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eXR �MM2t2b /m +?�TBi`2 k

*mKmH�Mi LQM +mKmH�Mi hQi�H UWV 1z2+iB7b
*QKKmMBbi2b dyXy jyXy RyyXy jy
ú+QHQ;Bbi2b eyXy 9yXy RyyXy 8
aQ+B�HBbi2b 3kXd RdXj RyyXy RRy
_�/B+�mt d8XN k9XR RyyXy kN
G_1J djX3 keXk RyyXy 9k
*2Mi`2 33Xk RRX3 RyyXy e3
AM/ûT2M/�Mib 3yXy kyXy RyyXy R8
G2b _ûTm#HB+�BMb 3eX9 RjXe RyyXy RNR
LQM BMb+`Bib e9Xj j8Xd RyyXy R9
1Mb2K#H2 3kXR RdXN RyyXy 8y9

h�#H2�m �kXR , *mKmH b2HQM H2 ;`QmT2 bûM�iQ`B�HX
aQm`+2 , #�b2 bûM�i2m`bR9kyX
*?�KT , bûM�i2m`b U?Q`b `2T`ûb2Mi�Mib /2b 6`�MÏ�Bb /2 HǶûi`�M;2`V �v�Mi bBû;û 2Mi`2 kyR9 2i
kykyX
G2+im`2 , G2b +QKKmMBbi2b +QKTi2Mi dyXy W /2 +mKmH�MibX

Ne



*mKmH�Mi LQM +mKmH�Mi hQi�H UWV 1z2+iB7b
�;`B+mHi2m`b 3eXd RjXj RyyXy jy
�`iBb�Mb- +QKK2`Ï�Mib- +?27b /Ƕ2Mi`2T`Bb2 NyXy RyXy RyyXy jy
*�/`2b 2i T`Q72bbBQMb BMi2HH2+im2HH2b bmTû`B2m`2b 3RXj R3Xd RyyXy jyy
S`Q72bbBQMb BMi2`Kû/B�B`2b dkXd kdXj RyyXy 99
1KTHQvûb 3dX8 RkX8 RyyXy Re
Pmp`B2`b 3yXy kyXy RyyXy 8
�mtBHB�B`2b TQHBiB[m2b 3kX3 RdXk RyyXy e9
S`Q72bbBQM MQM /ûi2`KBMû2 NjXj eXd RyyXy R8
1Mb2K#H2 3kXR RdXN RyyXy 8y9

h�#H2�m �kXk , *mKmH b2HQM H� T`Q72bbBQM bB;MB}+�iBp2 Q++mTû2X
aQm`+2 , #�b2 bûM�i2m`bR9kyX
*?�KT , bûM�i2m`b U?Q`b `2T`ûb2Mi�Mib /2b 6`�MÏ�Bb /2 HǶûi`�M;2`V �v�Mi bBû;û 2Mi`2 kyR9 2i
kykyX
G2+im`2 , 3eXd W /2b bûM�i2m`b /QMi H� T`Q72bbBQM bB;MB}+�iBp2 2bi +2HH2 /Ƕ�;`B+mHi2m`b +mKmH2Mi
mM K�M/�i HQ+�HX

>QKK2b 62KK2b hQi�H UWV 1z2+iB7b
*QKKmMBbi2b@ú+QHQ;Bbi2b 9dX8 8kX8 RyyXy 9y
aQ+B�HBbi2b@_�/B+�mt eeXN jjXR RyyXy RjN
G_1J djX3 keXk RyyXy 9k
G_@*2Mi`2@AM/ûT2M/�Mib dRXy kNXy RyyXy k3j
1Mb2K#H2 e3Xj jRXd RyyXy 8y9

h�#H2�m �kXj , a2t2 b2HQM H� +QmH2m` T�`iBb�M2X
pX+`�K2` 4 yXR3X
aQm`+2 , #�b2 bûM�i2m`bR9kyX
*?�KT , bûM�i2m`b U?Q`b `2T`ûb2Mi�Mib /2b 6`�MÏ�Bb /2 HǶûi`�M;2`V �v�Mi bBû;û 2Mi`2 kyR9 2i
kykyX
G2+im`2 , G2b bQ+B�HBbi2b +QKTi2Mi jjXR W /2 bûM�i`B+2bX
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parti

LR−Centre−Indépendants, Socialistes−Radicaux
Communistes−Écologistes, LREM
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≤ 1948 > 1948
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sexe

Homme Femme
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1

6B;m`2 �kX9 , �`#`2 /2 +H�bbB}+�iBQM bm` H� T`�iB[m2 /m +mKmH /2b K�M/�ibX
aQm`+2 , #�b2 bûM�i2m`bR9kyX
*?�KT , bûM�i2m`b U?Q`b `2T`ûb2Mi�Mib /2b 6`�MÏ�Bb /2 HǶûi`�M;2`V �v�Mi bBû;û 2Mi`2 kyR9 2i kykyX
G2+im`2 , G2 7�+i2m` H2 THmb �bbQ+Bû �m +mKmH /2b K�M/�ib 2bi H2 T�`iBX G2b bûM�i2m`b �TT�`i2M�Mi
�mt G_@*2Mi`2@AM/ûT2M/�Mib 2i aQ+B�HBbi2b@_�/B+�mt b2 /BbiBM;m2Mi /2 +2mt [mB �TT�`iB2MM2Mi
�mt *QKKmMBbi2b@ú+QHQ;Bbi2b 2i G_1J- K�`[mûb T�` mM KQBM/`2 i�mt /2 +mKmH /2b K�M/�ibX
.�Mb +2b /2mt #`�M+?2b- +2 bQMi `2bT2+iBp2K2Mi HǶ�MMû2 /2 M�Bbb�M+2 2i H2 b2t2 [mB bQMi H2b
7�+i2m`b /Bb+`BKBM�MibX G2b [m�i`2 ;`QmT2b /BbiBM;mûb bQMi +�`�+iû`Bbûb T�` /2b T`QTQ`iBQM /2
K2K#`2b +mKmH�Mib i`ĕb /Bzû`2Mi2b , 2HH2 p� /2 9eXN W TQm` H2b 72KK2b bûM�i`B+2b *QKKmMBbi2b@
ú+QHQ;Bbi2b Qm G_1J ¨ NyXy W TQm` H2b K2K#`2b /m aûM�i �TT�`i2M�Mi �mt ;`QmT2b G_@*2Mi`2@
AM/ûT2M/�Mib- aQ+B�HBbi2b@_�/B+�mt Mûb �T`ĕb RN93X
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eXk �MM2t2b /m +?�TBi`2 j

y R k j 9 2i THmb hQi�H UWV 1z2+iB7b
62KK2b jXR jyXy 98Xy ReXN 8Xy RyyXy Rey
>QKK2b RXk RRXj 93Xj k8Xe RjXd RyyXy j99
1Mb2K#H2 RX3 RdXj 9dXk kkX3 RyXN RyyXy 8y9

h�#H2�m �jXR , LQK#`2 /2 ivT2b /2 K�M/�ib 2t2`+ûb �m HQM; /2 H� +�``Bĕ`2- b2HQM H2 b2t2- T�`KB
+2mt /2 /ûTmiû- KBMBbi`2- /ûTmiû 2m`QTû2M- ûHm KmMB+BT�H- ûHm /ûT�`i2K2Mi�H- ûHm `û;BQM�H-
b2HQM H� Tû`BQ/2X
pX+`�K2` 4 yXkdX
aQm`+2 , #�b2 bûM�i2m`bR9kyX
*?�KT , bûM�i2m`b U?Q`b `2T`ûb2Mi�Mib /2b 6`�MÏ�Bb /2 HǶûi`�M;2`V �v�Mi bBû;û 2Mi`2 kyR9 2i
kykyX
G2+im`2 , jyXyW /2b bûM�i`B+2b QMi /ûi2Mm �m +Qm`b /2 H2m` +�``Bĕ`2 mM K�M/�i 2M THmb /2 +2HmB
/2 bûM�i`B+2- +QMi`2 RRXjW /2b bûM�i2m`bX

NN
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médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65médiane = 1.65111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111
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6B;m`2 �jXk , LQK#`2 /Ƕ�MMû2b /2 K�M/�ib +mKmHû2b �m +Qm`b /2 H� i`�D2+iQB`2- 2M �#bQHm UbQKK2V
2i 2M `2H�iB7 U/BpBbû T�` H� /m`û2 /2 H� pB2 TQHBiB[m2VX
aQm`+2 , #�b2 bûM�i2m`bR9kyX
*?�KT , bûM�i2m`b U?Q`b `2T`ûb2Mi�Mib /2b 6`�MÏ�Bb /2 HǶûi`�M;2`V �v�Mi bBû;û 2Mi`2 kyR9 2i kykyX
G2+im`2 , ky bûM�i2m`b +mKmH2Mi kd �MMû2b /2 K�M/�ibX 1M `2H�iB7- TQm` H� KQBiBû /2b bûM�i2m`b-
H� bQKK2 /m MQK#`2 /Ƕ�MMû2b /2 K�M/�ib +mKmHû2b �m �m +Qm`b /2 H� i`�D2+iQB`2 2bi bmTû`B2m`2
¨ RXe8 7QBb H� /m`û2 /2 H2m` pB2 TQHBiB[m2X

1M+�/`ö 9 GǶ2bT�+2 /2b TQbBiBQMb ûH2+iBp2bX
�}M /2 /ûi2`KBM2` H2b 7Q`K2b [m2 T`2M/ H� KmHiBTQbBiBQMM�HBiû bûM�iQ`B�H2 2i /QM+ /2
/ûi2`KBM2` H2b ûi�ib /2b +�``Bĕ`2b TQHBiB[m2b- QM `û�HBb2 mM2 �M�Hvb2 2M +QKTQb�Mi2b T`BM+B@
T�H2b- �p2+ TQm` p�`B�#H2b �+iBp2b H2b /m`û2b � /2 bBt K�M/�ib- /2 bûM�i2m`- /ûTmiû- /ûTmiû
2m`QTû2M- ûHm `û;BQM�H- ûHm /ûT�`i2K2Mi�H- ûHm `û;BQM�H- 2i /2 H� 7QM+iBQM /2 KBMBbi`2X GǶ�M�@
Hvb2 2M +QKTQb�Mi2b T`BM+BT�H2b 7�Bi `2bbQ`iB` H2b QTTQbBiBQMb bi`m+im`�Mi2b /2 HǶ2bT�+2 /2b
TQbBiBQMb ûH2+iBp2b U6B;m`2 �jXj- TX RykVX

G2 T`2KB2` �t2- [mB `ûbmK2 kkXN W /2 HǶBM2`iB2 iQi�H2- QTTQb2 +H�B`2K2Mi +2 [mB bǶ�T@
T�`2Mi2 /�Mb mM T`2KB2` i2KTb ¨- /ǶmM2 T�`i- /2b K�M/�ib HQ+�mt 2i- /Ƕ�mi`2 T�`i- /2b
K�M/�ib M�iBQM�mtX oBHH2- `û;BQM 2i KBMBbi`2 bQMi H2b p�`B�#H2b H2b THmb +QMi`B#miBp2b- +2 [mB

Ryy



`2~ĕi2 mM2 /Qm#H2 QTTQbBiBQMX G� T`2KBĕ`2 /Bzû`2M+B2 /2b +mKmH�iBQMb �p�Mi iQmi M�iBQM�H2b
UKBMBbiĕ`2- bûM�iV /2 +mKmH�iBQMb HQ+�H2b UpBHH2- /ûT�`i2K2MiVX G� b2+QM/2 /BbiBM;m2 H2 K�M@
/�i `û;BQM�H /2b K�M/�ib KmMB+BT�H 2i- /�Mb mM2 KQBM/`2 K2bm`2 TmBb[m2 H� p�`B�#H2 2bi
T2m +QMi`B#miBp2 2i K�H `2T`ûb2Miû2- /ûT�`i2K2Mi�H- +2 [mB +QM}`K2 H� TH�+2 T�`iB+mHBĕ`2
/2 HǶû+?2HQM `û;BQM�HÏ /m KQBMb T�`KB HǶ2Mb2K#H2 /2b bûM�i2m`b 7`�MÏ�BbX G2 b2+QM/ �t2-
[mB `ûbmK2 RdXN W /2 HǶBM2`iB2 iQi�H2- QTTQb2 [m�Mi ¨ HmB H2b ivT2b /2 K�M/�ib M�iBQM�mt-
+Ƕ2bi@¨@/B`2 /ûTmiû 2i KBMBbi`2 ¨ bûM�i2m`- [mB bQMi H2b i`QBb p�`B�#H2b H2b THmb +QMi`B#miBp2bX
aB H2 K�M/�i bûM�iQ`B�H 2bi M�iBQM�H ¨ +2`i�BMb û;�`/b- BH b2 /BbiBM;m2 /ǶmM2 �mi`2 7Q`K2
/2 KmHiBTQbBiBQMM�HBiû T�`H2K2Mi�B`2- [mB +QMbBbi2 ¨ �pQB` ûiû /ûTmiû 2i bûM�i2m`- �BMbB [m2
KBMBbi`2X

�BMbB- H2 T`2KB2` TH�M- [mB `ûbmK2 T`ĕb /2 9R W /2 HǶBM7Q`K�iBQM- KQMi`2 mM2 QTTQbBiBQM
+H�B`2 2Mi`2 /ǶmM2 T�`i K�M/�ib /ûT�`i2K2Mi�H 2i KmMB+BT�H UQm2biV 2i K�M/�ib `û;BQM�mt
2i M�iBQM�mt U2biV 2i /Ƕ�mi`2 T�`i 2Mi`2 mM2 KmHiBTQbBiBQMM�HBiû 7Q`i2 UMQ`/V 2i mM2 KmHiB@
TQbBiBQMM�HBiû `û/mBi2 Ubm/VX GǶQTTQbBiBQM 2Mi`2 pBHH2 U+�/`�M MQ`/@Qm2biV 2i bûM�i U+�/`�M
bm/@2biV T`QpB2Mi 2bb2MiB2HH2K2Mi /m 7�Bi [m2- +QMi`�B`2K2Mi �mt �mi`2b p�`B�#H2b- iQmi2b
H2b T2`bQMM2b T`ûb2Mi2b U�+iBp2bV /�Mb HǶ�M�Hvb2 QMi T�bbû mM2 T�`i /2 H2m` pB2 TQHBiB[m2 �m
aûM�i- K�Bb �mbbB /m 7�Bi [m2 H� /m`û2 T�bbû2 �mt MBp2�mt KmMB+BT�H 2i /ûT�`i2K2Mi�H 2bi
Mû;�iBp2K2Mi +Q``ûHû2 �p2+ +2HH2 T�bbû2 �m aûM�i- +2 [mB 2bi HBû ¨ HǶ�``Bpû2 2M kyRd /2 MQm@
p2�mt bûM�i2m`b �v�Mi T�bbû #2�m+QmT /2 i2KTb �mt MBp2�mt KmMB+BT�H 2i /ûT�`i2K2Mi�HX
G2 i`QBbBĕK2 �t2- [mB `ûbmK2 RdXR W /2 HǶBM7Q`K�iBQM- 7�Bi �TT�`�ŗi`2 mM2 QTTQbBiBQM 2Mi`2
H2b /Bzû`2Mib ivT2b /2 K�M/�ib MQM@M�iBQM�mt- �p2+ mM2 7Q`i2 QTTQbBiBQM 2Mi`2 K�M/�ib /û@
T�`i2K2Mi�mt 2i KmMB+BT�mt- 2i /�Mb mM2 KQBM/`2 K2bm`2 `û;BQM�mtX G2b T`BKQ@ûHmb bQMi
THmiƬi /m +Ƭiû KmMB+BT�H [m2 /ûT�`i2K2Mi�HX G2b TH�Mb bmBp�Mib 7QMi �TT�`�ŗi`2 /Ƕ�mi`2b
7Q`K2b /2 +QM};m`�iBQMb /2 +mKmH�iBQM- /�Mb H2b[m2HH2b H2 +QmTH2 pBHH2@/ûT�`i2K2Mi 2bi
7`û[m2KK2Mi QTTQbû �mt �mi`2b ivT2b /2 K�M/�ibX G2b K�M/�ib /2 /ûTmiû 2m`QTû2M 2i
`û;BQM�mt bQMi �BMbB- /�Mb H� /BK2MbBQM 9- QTTQbûb �mt �mi`2b K�M/�ib M�iBQM�mt- +2 [mB
`2~ĕi2 H2m` +�`�+iû`2 Tû`BT?û`B[m2 `2H�iBp2K2Mi �m K�M/�i /2 bûM�i2m` 2i H� 7QM+iBQM /2
KBMBbi`2X G� KmHiBTHB+Biû /2b +QK#BM�BbQMb TQbbB#H2b `2~ĕi2 /QM+ /Bp2`b2b +QM};m`�iBQMb-
[mB bQMi �mi�Mi /2 7Q`K2b /Ƕ�{HB�iBQMb 2i /Ƕ2M`�+BM2K2Mi HQ+�mtX h`QBb 7Q`K2b /ǶBKTH�Mi�@
iBQM ûH2+iBp2 bQMi /QM+ /BbiBM;mû2b BM/m+iBp2K2Mi , KmMB+BT�H2@/ûT�`i2K2Mi�H2- `û;BQM�H2 2i
M�iBQM�H2 U/ûTmiû- bûM�i2m`- /ûTmiû 2m`QTû2M- KBMBbi`2VX *2H� T2`K2i /2 i2MB` +QKTi2 /2b
QTTQbBiBQMb KBb2b 2M ûpB/2M+2 BM/m+iBp2K2Mi ¨ T�`iB` /2 HǶ�M�Hvb2 2M +QKTQb�Mi2b T`BM+B@
T�H2b- iQmi 2M ûpBi�Mi H� KmHiBTHB+�iBQM /2b ûi�ib TQbbB#H2b- bQm+B [mB BKTQb2 /2 HBKBi2` H2
MQK#`2 /2 7Q`K2b /ǶBKTH�Mi�iBQM ûH2+iBp2 miBHBbû2b /�Mb HǶ�M�Hvb2 /2b +�``Bĕ`2bX

�X *2b p�`B�#H2b DQm2Mi ¨ H� 7QBb mM `ƬH2 /ǶBM/B+�i`B+2 /2 MQM@2t2`+B+2 UHQ`b[mǶ2HH2b p�H2Mi yV Qm /Ƕ2t2`+B+2
/m K�M/�i UHQ`b[mǶ2HH2b bQMi bmTû`B2m`2b ¨ yV- 2i /ǶBM/B+�i2m` /2 /m`û2X *2b /m`û2b bQMi /Qm#H2K2Mi MQ`@
K�HBbû2bX 1HH2b bQMi /Ƕ�#Q`/ BMi`Q/mBi2b bQmb H2m` 7Q`K2 `2H�iBp2- +Ƕ2bi@¨@/B`2 `�TTQ`iû2 ¨ H� /m`û2 /2 H� pB2
TQHBiB[m2- /�Mb H� K2bm`2 Qɍ �pQB` ûiû K�B`2 Ry �Mb MǶ� T�b H2 KāK2 b2Mb HQ`b[m2 H� i`�D2+iQB`2 TQHBiB[m2 �
mM2 /m`û2 /2 R8 Qm /2 8y �MbX *2ii2 /m`û2 `2H�iBp2 2bi 2MbmBi2 MQ`K�HBbû2- �m b2Mb /2 +2Mi`û2 UbQmbi`�+iBQM
/2 H� KQv2MM2V 2i `û/mBi2 U/BpBbBQM T�` HǶû+�`i@ivT2V- /�Mb H� K2bm`2 Qɍ H2b /m`û2b KQv2MM2b /Ƕ2t2`+B+2 /2b
/Bzû`2Mib ivT2b /2 K�M/�ib bQMi p�`B�#H2b , �BMbB 2M KQv2MM2- mM bûM�i2m` 2bi KBMBbi`2 /m`�Mi yXN W /2 b�
pB2 TQHBiB[m2 2i K�B`2 /m`�Mi d8Xy W /2 b� pB2 TQHBiB[m2X

RyR
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6B;m`2 �jXj , :`�T?2 /2b p�`B�#H2b TQm` H2b bBt TH�Mb /2 HǶ�*SX
aQm`+2 , #�b2 bûM�i2m`bR9kyX
*?�KT , bûM�i2m`b U?Q`b `2T`ûb2Mi�Mib /2b 6`�MÏ�Bb /2 HǶûi`�M;2`V �v�Mi bBû;û 2Mi`2 kyR9 2i kykyXRyk
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6B;m`2 �jX9 , .2M/Q;`�KK2 /2 H� +H�bbB}+�iBQM �b+2M/�Mi2 ?Bû`�`+?B[m2 `û�HBbû2 bm` H2b bû[m2M+2bX
G2+im`2 , H2 /2M/Q;`�KK2 T`ûb2Mi2 H2b `2;`QmT2K2Mib ?Bû`�`+?B[m2bX lM2 �`#Q`2b+2M+2 `ûmMBi /2b
BM/BpB/mb T`Q+?2bX
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6B;m`2 �jX8 , :`�T?2 /2b b�mib /ǶBM2`iB2 /2 H� +H�bbB}+�iBQM �b+2M/�Mi2 ?Bû`�`+?B[m2 `û�HBbû2 bm`
H2b bû[m2M+2bX
G2+im`2 , *2 /B�;`�KK2 T2`K2i /2 +?QBbB` H2 MQK#`2 /2 +H�bb2b bmBi2 ¨ H� +H�bbB}+�iBQM �b+2M/�Mi2
?Bû`�`+?B[m2X mM b�mi BKTQ`i�Mi 2Mi`2 /2mt MBp2�mt /2 T�`iBiBQM BM/B[m2 [mǶmM2 T�`iBiBQM �p2+
mM2 +H�bb2 bmTTHûK2Mi�B`2 �TTQ`i2 /2b BM7Q`K�iBQMb 2M THmbX

*H�bb2 R *H�bb2 k *H�bb2 j *H�bb2 9 *H�bb2 8 hQi�H
LQK#`2 /ǶBM/BpB/mb 3N 3R d3 RyR R88 8y9
S`QTQ`iBQM UWV RdXd ReXR R8X8 ky jyX3 RyyXy
.Bbi�M+2 BMi`�@+H�bb2 kjXd kRXd kjX3 ReX9 RdX9

h�#H2�m �jXe , AM7Q`K�iBQMb bm` H� ivTQHQ;B2X
aQm`+2 , #�b2 bûM�i2m`bR9kyX
*?�KT , bûM�i2m`b U?Q`b `2T`ûb2Mi�Mib /2b 6`�MÏ�Bb /2 HǶûi`�M;2`V �v�Mi bBû;û 2Mi`2 kyR9 2i
kykyX
G2+im`2 , G� +H�bb2 R +QKTi2 3N bûM�i2m`b- bQBi RdXd W /2 HǶ2Mb2K#H2X SHmb H� /Bbi�M+2 BMi`�@+H�bb2
2bi 7�B#H2- THmb H2b bû[m2M+2b `�bb2K#Hû2b /�Mb H� +H�bb2 bQMi T`Q+?2bX
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*H�bb2 R *H�bb2 k *H�bb2 j *H�bb2 9 *H�bb2 8 1Mb2K#H2
K�M/�i M�iBQM�H jkXe kRXy 9jXe kkX3 kNXd kNXe
+mKmH M�iBQM�H@`û;BQM�H 8NXe j9Xe 8eX9 NXN R9Xk jRXk
+mKmH M�iBQM�H@/ûTfKmM NkXR RyyXy 8yXy NeXy N9Xk 33Xj
+mKmH `û;BQM�H@/ûTfKmM djXy jjXj 9eXk R8X3 R9X3 jjXR
+mKmH /ûT@KmM jdXR eNXR RdXN RyyXy 98Xk 89X9
K�M/�i `û;BQM�H dXN kX8 9RXy kXy RXN NXR
K�M/�i /ûTfKmM NjXj NjX3 88XR NeXy NNX9 3NXN
�mtBHB�B`2 TQHBiB[m2 jRX8 ReXy RyXj eXN RXj RRX8
?Q`b TQHBiB[m2 N3XN RyyXy RyyXy RyyXy RyyXy NNX3
<R3 �Mb Qm KQ`i RyyXy RyyXy N3Xd RyyXy NNX9 NNXe

h�#H2�m �jXd , S`QTQ`iBQM /2 bûM�i2m`b �v�Mi +QMMm �m KQBMb mM2 7QBb mM ûi�i- b2HQM H� +H�bb2X
aQm`+2 , #�b2 bûM�i2m`bR9kyX
*?�KT , bûM�i2m`b U?Q`b `2T`ûb2Mi�Mib /2b 6`�MÏ�Bb /2 HǶûi`�M;2`V �v�Mi bBû;û 2Mi`2 kyR9 2i
kykyX
G2+im`2 , jkXe W /2b bûM�i2m`b �TT�`i2M�Mi ¨ H� +H�bb2 R QMi +QMMm �m KQBMb mM ûTBbQ/2 /2
K�M/�i M�iBQM�H- +QMi`2 kNXe W /2 HǶ2Mb2K#H2X

Ry8
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mandat local
hors politique

6B;m`2 �9XR , h�TBb `2T`ûb2Mi�Mi H2b [m�i`2 �MMû2b kyR8- kyRe- kyR3 2i kyRN- b2HQM H2b M2m7 ivT2b
/2 i`�D2+iQB`2b /2b bûM�i2m`b 7`�MÏ�Bb bBû;2�Mi 2Mi`2 kyR9 2i kykyX

Rye
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6B;m`2 �9Xk , .2M/Q;`�KK2 /2 H� +H�bbB}+�iBQM �b+2M/�Mi2 ?Bû`�`+?B[m2 `û�HBbû2 bm` H2b bû[m2M+2bX
G2+im`2 , H2 /2M/Q;`�KK2 T`ûb2Mi2 H2b `2;`QmT2K2Mib ?Bû`�`+?B[m2bX lM2 �`#Q`2b+2M+2 `ûmMBi /2b
BM/BpB/mb T`Q+?2bX

2 4 6 8 10 12 14

4
6

8
10

nombre de classes
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er

tie

6B;m`2 �9Xj , :`�T?2 /2b b�mib /ǶBM2`iB2 /2 H� +H�bbB}+�iBQM �b+2M/�Mi2 ?Bû`�`+?B[m2 `û�HBbû2 bm`
H2b bû[m2M+2bX
G2+im`2 , *2 /B�;`�KK2 T2`K2i /2 +?QBbB` H2 MQK#`2 /2 +H�bb2b bmBi2 ¨ H� +H�bbB}+�iBQM �b+2M/�Mi2
?Bû`�`+?B[m2X mM b�mi BKTQ`i�Mi 2Mi`2 /2mt MBp2�mt /2 T�`iBiBQM BM/B[m2 [mǶmM2 T�`iBiBQM �p2+
mM2 +H�bb2 bmTTHûK2Mi�B`2 �TTQ`i2 /2b BM7Q`K�iBQMb 2M THmbX

Ryd



eX9 �MM2t2b /m +?�TBi`2 8

62KK2b >QKK2b hQi�H UWV 1z2+iB7b
_2T`ûb2Mi�iBQM T`QTQ`iBQMM2HH2 j9X8 e8X8 RyyXy jdR
a+`miBM K�DQ`Bi�B`2 k9XR d8XN RyyXy Rjj
1Mb2K#H2 jRXd e3Xj RyyXy 8y9

h�#H2�m �8XR , a2t2 b2HQM H2 KQ/2 /2 b+`miBMX
pX+`�K2` 4 yXRyX
aQm`+2 , #�b2 bûM�i2m`bR9kyX
*?�KT , bûM�i2m`b U?Q`b `2T`ûb2Mi�Mib /2b 6`�MÏ�Bb /2 HǶûi`�M;2`V �v�Mi bBû;û 2Mi`2 kyR9 2i
kykyX
G2+im`2 , �m b+`miBM K�DQ`Bi�B`2 bQMi ûHm2b j9X8 W /2 72KK2bX

< kyR9 kyR9 kyRd 1Mb2K#H2
K�M/�i M�iBQM�H kXd yX8 yXk RX8
+mKmH M�iBQM�H@`û;BQM�H kX9 yXe yX8 RX8
+mKmH M�iBQM�H@/ûTfKmM RRX8 8X3 jXR 3Xy
+mKmH `û;BQM�H@/ûTfKmM jXR kX9 RX8 kX8
+mKmH /ûT@KmM 9Xe 8X3 8Xj 8XR
K�M/�i `û;BQM�H yXe yXe yXj yX8
K�M/�i /ûTfKmM dXN NXd RyX9 NXy
�mtBHB�B`2 TQHBiB[m2 yX3 RXR yXe yX3
?Q`b TQHBiB[m2 RdXe R3Xy RNX3 R3Xj
<R3 �Mb Qm KQ`i k8X3 jkX9 j8Xj kNX3

h�#H2�m �8Xk , .m`û2 KQv2MM2 T�bbû2 /�Mb mM ûi�i 2M 7QM+iBQM /2 H� T`BKQ@ûH2+iBQM �m aûM�iX
aQm`+2 , #�b2 bûM�i2m`bR9kyX
*?�KT , bûM�i2m`b U?Q`b `2T`ûb2Mi�Mib /2b 6`�MÏ�Bb /2 HǶûi`�M;2`V �v�Mi bBû;û 2Mi`2 kyR9 2i
kykyX
G2+im`2 , G2b bûM�i2m`b T`BKQ@ûHmb 2M kyRd QMi T�bbû 2M KQv2MM2 jXR �MMû2b 2M +mKmH M�iBQM�H@
/ûT�`i2K2Mi�HfKmMB+BT�H- �HQ`b [m2 HǶ2Mb2K#H2 /2b bûM�i2m`b � T�bbû 2M KQv2MM2 3 �MMû2b 2M
K�M/�i M�iBQM�HX

Ry3



*mKmH2` THmiƬi [m2 M2 T�b +mKmH2`
JQ/ĕH2 /2 biQ+F JQ/ĕH2 /2 ~mt

URV UkV
*QMbi�Mi2 1.58 3.14

(0.31) (0.45)

a2t2
>QKK2 UM4j99V _û7X _û7X
62KK2 UM4ReyV −0.04 −0.12

(0.42) (0.43)

*QmH2m` T�`iBb�M2
*QKKmMBbi2b@ú+QHQ;Bbi2b UM49yV −0.11 −0.02

(0.68) (0.69)
aQ+B�HBbi2b@_�/B+�mt UM4RjNV −0.06 −0.05

(0.36) (0.36)
G_1J UM49kV −0.24 −0.25

(0.52) (0.51)
G_@*2Mi`2@AM/ûT2M/�Mib UM4k3jV _û7X _û7X

�;2 −0.05 −0.04
(0.02) (0.02)

�M+B2MM2iû 2M TQHBiB[m2 0.02 0.02
(0.02) (0.02)

� ûiû �mtBHB�B`2 TQHBiB[m2
LQM UM49kjV _û7X _û7X
PmB UM43RV −0.73 −0.72

(0.35) (0.35)

AMi2`�+iBQMb
62KK2 t *QKKmMBbi2b@ú+QHQ;Bbi2b UM4kRV −2.00 −1.99

(0.89) (0.89)
62KK2 t aQ+B�HBbi2b@_�/B+�mt UM49eV −0.41 −0.57

(0.62) (0.62)
62KK2 t G_1J UM4RRV −1.23 −1.30

(0.90) (0.91)

�;2 t �mtBHB�B`2 TQHBiB[m2 −0.06 −0.07
(0.04) (0.04)

P#b2`p�iBQMb 8y9 8y9
�F�BF2 AM7X *`BiX 98yX8e 99yX3y

h�#H2�m �8Xj , _û;`2bbBQM HQ;BbiB[m2 /B+?QiQKB[m2 /2 H� T`Q#�#BHBiû /2 +mKmH2` mM K�M/�i Up�@
`B�#H2b /2 +QMi`ƬH2VX
G2b �mi`2b +Q2{+B2Mib /ǶBMiû`āi T`ûb2Mib /�Mb H2 KQ/ĕH2- bQBi H� p�`B�#H2 /2 T`ûb2M+2 2i +2HH2 /2
T`BKQ@2Mi`û2 �m aûM�i- �TT�`�Bbb2Mi /�Mb H2 h�#H2�m 8XR- TX 3RX

RyN



primo−élu avant 2014
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q.
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so
rte

d
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mandat national
cumul national−régional
cumul national−dép/mun
cumul régional−dép/mun
cumul dép−mun
mandat régional
mandat dép/mun
auxiliaire politique
hors politique
<18/mort

6B;m`2 �8X9 , h�TBb /2 bû[m2M+2b /2b i`�D2+iQB`2b URN9j@kyRNV /2b bûM�i2m`b 7`�MÏ�Bb bBû;2�Mi 2Mi`2
kyR9 2i kyky- b2HQM H� /�i2 /2 T`BKQ@ûH2+iBQM �m aûM�iX
aQm`+2 , #�b2 bûM�i2m`bR9kyX
*?�KT , bûM�i2m`b U?Q`b `2T`ûb2Mi�Mib /2b 6`�MÏ�Bb /2 HǶûi`�M;2`V �v�Mi bBû;û 2Mi`2 kyR9 2i kykyX
LQi2 , HǶ�#`ûpB�iBQM /ûTfKmM +Q``2bTQM/ ¨ /ûT�`i2K2Mi�HfKmMB+BT�HX

< kyR9 kyR9 kyRd 1Mb2K#H2
�;`B+mHi2m`b eXk 8Xk eXR eXy
�`iBb�Mb- +QKK2`Ï�Mib- +?27b /Ƕ2Mi`2T`Bb2 9Xj 3Xd eX3 eXy
*�/`2b 2i T`Q72bbBQMb BMi2HH2+im2HH2b bmTû`B2m`2b ekXj 88Xd 8dXe 8NX8
S`Q72bbBQMb BMi2`Kû/B�B`2b NXd dX3 dXe 3Xd
1KTHQvûb RXk dX3 jXy jXk
Pmp`B2`b RXe yXN yXy RXy
�mtBHB�B`2b TQHBiB[m2b R9Xy RRXj RRX9 RkXd
S`Q72bbBQM MQM /ûi2`KBMû2 yX3 kXe dXe jXy
hQi�H UWV RyyXy RyyXy RyyXy RyyXy
1z2+iB7b k8d RR8 Rjk 8y9

h�#H2�m �8X8 , S`Q72bbBQM bB;MB}+�iBp2- b2HQM H� /�i2 /2 T`BKQ@ûH2+iBQM �m aûM�iX
aQm`+2 , #�b2 bûM�i2m`bR9kyX
*?�KT , bûM�i2m`b U?Q`b `2T`ûb2Mi�Mib /2b 6`�MÏ�Bb /2 HǶûi`�M;2`V �v�Mi bBû;û 2Mi`2 kyR9 2i
kykyX
G2+im`2 , RRXj W /2b T`BKQ@ûHmb /2 kyR9 QMi TQm` T`Q72bbBQM bB;MB}+�iBp2 HǶ�mtBH�`B�i TQHBiB[m2X

RRy



aûM�i2m`b R9@ky .ûTmiûb Rk@Rd .ûTmiûb Rd@kk SQTX �+iBp2
�;`B+mHi2m`b eXy kXN kXe RX3
�`iBb�Mb- +QKX- +?27b /Ƕ2Mi`2T`Bb2 eXy jXd RRXj eX9
*�/`2b 2i T`Q7X BMi2HH2+im2HH2b bmTX 8NX8 8dXy 89Xd RdXd
S`Q72bbBQMb BMi2`Kû/B�B`2b 3Xd ReXN RjX8 k8X9
1KTHQvûb jXk yX3 RXy k3XR
Pmp`B2`b RXy yXk yXy kyX9
�mtBHB�B`2b TQHBiB[m2b RkXd ReX9 R8Xk @
S`Q72bbBQM MQM /ûi2`KBMû2 jXy kXR RXd @
hQi�H RyyXy RyyXy RyyXy RyyXy

h�#H2�m �8Xe , S`Q72bbBQM bB;MB}+�iBp2 /2b bûM�i2m`b 7`�MÏ�Bb bBû;2�Mi 2Mi`2 kyR9 2i kyky 2i /2b
/ûTmiûb 7`�MÏ�Bb bBû;2�Mi 2M kyRk@kyRd 2i kyRd@kykkX
aQm`+2 , #�b2 bûM�i2m`bR9ky 2i /QMMû2b "Q2H�2`i- JB+?QM- PHHBQM- kyR3X
*?�KT , bûM�i2m`b U?Q`b `2T`ûb2Mi�Mib /2b 6`�MÏ�Bb /2 HǶûi`�M;2`V �v�Mi bBû;û 2Mi`2 kyR9 2i
kykk- /ûTmiûb /2b Hû;BbH�im`2b kyRk@kyRd 2i kyRd@kykk- TQTmH�iBQM �+iBp2 2M kyR8X
G2+im`2 , 8NX8W /2b bûM�i2m`b �v�Mi bBû;û 2Mi`2 kyR9 2i kyky QMi mM2 T`Q72bbBQM bB;MB}+�iBp2
[mB H2b `�ii�+?2 �mt +�/`2b 2i T`Q72bbBQMb BMi2HH2+im2HH2b bmTû`B2m`2bX

RRR



GBbi2 /2b i�#H2�mt

RXk .û+QmT�;2b TQbbB#H2b /2 HǶû+?�MiBHHQM@TQTmH�iBQM `Qi�iB7 /2b bûM�i2m`b �v�Mi bBû;û
2Mi`2 kyR9 2i kyky X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X k9

kXR aûM�i2m`b ûi�Mi T�`�HHĕH2K2Mi ûHmb HQ+�mt X X X X X X X X X X X X X X X X X X X X X X jj
kXk hvT2b /2 K�M/�ib +mKmHûb T�`�HHĕH2K2Mi ¨ +2HmB /2 bûM�i2m` X X X X X X X X X X X jj
kXj *mKmH b2HQM H� +QmH2m` T�`iBb�M2 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 j3
kX9 _û;`2bbBQM HQ;BbiB[m2 /B+?QiQKB[m2 /2 H� T`Q#�#BHBiû /2 +mKmH2` mM K�M/�i T�@

`�HHĕH2K2Mi ¨ +2HmB /2 bûM�i2m` 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 9y

jX9 .m`û2 KQv2MM2 T�bbû2 /�Mb mM ûi�i 2M 7QM+iBQM /2 H� +H�bb2 /Ƕ�TT�`i2M�M+2 X X X 83
jX8 AM/B+�i2m`b bm` H2b 7Q`K2b /2 +mKmH�iBQM X X X X X X X X X X X X X X X X X X X X X X 8N
jXe AM/B+�i2m`b bm` H2b +H�bb2b /2 H� ivTQHQ;B2 X X X X X X X X X X X X X X X X X X X X X X ey

9XR S`QTQ`iBQMb /2 bûM�i2m`b +mKmH�Mi mM �mi`2 K�M/�i- b2HQM H2 ivT2 /2 K�M/�i
2i H� Tû`BQ/2 /2 bBĕ;2 �m aûM�i 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 e9

9X9 �pQB` �m KQBMb mM �mi`2 K�M/�i Qm MQM T�`�HHĕH2K2Mi ¨ HǶ2t2`+B+2 /m K�M/�i
/2 bûM�i2m`- b2HQM H� T`ûb2M+2 2i HǶ2Mi`û2 �m aûM�i X X X X X X X X X X X X X X X X X d9

8XR _û;`2bbBQM HQ;BbiB[m2 /B+?QiQKB[m2 /2 H� T`Q#�#BHBiû /2 +mKmH2` mM K�M/�i X X X 3R
8Xj hvT2b /2 i`�D2+iQB`2 /2 +mKmH�iBQM- b2HQM H� Tû`BQ/2 /2 T`ûb2M+2 �m aûM�i X X X X 39
8X9 hvT2b /2 i`�D2+iQB`2 /2 +mKmH�iBQM- b2HQM H� T`BKQ@ûH2+iBQM �m aûM�i X X X X X X X 38
8X8 �pQB` ûiû /ûTmiû Qm MQM- b2HQM H� /�i2 /2 T`BKQ@ûH2+iBQM �m aûM�i X X X X X X X X 3e
8Xd a2t2 /2b bûM�i2m`b- b2HQM H� T`ûb2M+2 2i HǶ2Mi`û2 �m aûM�i X X X X X X X X X X X X X 33
8X3 a2t2- b2HQM H2 ivT2 /2 i`�MbBiBQM 2Mi`2 kyR8 2i kyRN X X X X X X X X X X X X X X X X 3N
8XN *QmTH2b /2 bûM�i2m`b bQ`i�Mib 2M kyRd TQm` +QMb2`p2` mM K�M/�i HQ+�H 2i /2

bûM�i2m`b 2Mi`�Mib- b2HQM H2 b2t2 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 Ny

�kXR *mKmH b2HQM H2 ;`QmT2 bûM�iQ`B�H X X X X X X X X X X X X X X X X X X X X X X X X X X Ne
�kXk *mKmH b2HQM H� T`Q72bbBQM bB;MB}+�iBp2 Q++mTû2 X X X X X X X X X X X X X X X X X X X Nd
�kXj a2t2 b2HQM H� +QmH2m` T�`iBb�M2 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 Nd
�jXR LQK#`2 /2 ivT2b /2 K�M/�ib 2t2`+ûb �m HQM; /2 H� +�``Bĕ`2- b2HQM H2 b2t2 X X X X NN
�jXe AM7Q`K�iBQMb bm` H� ivTQHQ;B2 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 Ry9
�jXd S`QTQ`iBQM /2 bûM�i2m`b �v�Mi +QMMm �m KQBMb mM2 7QBb mM ûi�i- b2HQM H� +H�bb2 X Ry8
�8XR a2t2 b2HQM H2 KQ/2 /2 b+`miBM 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 Ry3
�8Xk .m`û2 KQv2MM2 T�bbû2 /�Mb mM ûi�i 2M 7QM+iBQM /2 H� T`BKQ@ûH2+iBQM �m aûM�i X Ry3

RRk



�8Xj _û;`2bbBQM HQ;BbiB[m2 /B+?QiQKB[m2 /2 H� T`Q#�#BHBiû /2 +mKmH2` mM K�M/�i Up�@
`B�#H2b /2 +QMi`ƬH2V X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X RyN

�8X8 S`Q72bbBQM bB;MB}+�iBp2- b2HQM H� /�i2 /2 T`BKQ@ûH2+iBQM �m aûM�i X X X X X X X X X RRy
�8Xe S`Q72bbBQM bB;MB}+�iBp2 /2b bûM�i2m`b 7`�MÏ�Bb bBû;2�Mi 2Mi`2 kyR9 2i kyky 2i /2b

/ûTmiûb 7`�MÏ�Bb bBû;2�Mi 2M kyRk@kyRd 2i kyRd@kykk X X X X X X X X X X X X X X X X RRR

RRj



GBbi2 /2b };m`2b

RXR a+?ûK� `2T`ûb2Mi�Mi HǶû+?�MiBHHQM@TQTmH�iBQM `Qi�iB7 /2b bûM�i2m`b 7`�MÏ�Bb �v�Mi
bBû;û 2Mi`2 kyR9 2i kyky 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 kj

RXj 1t2KTH2 /2 H� T�;2 H2b#BQ;`�T?B2bX+QK /m bûM�i2m` JB+?2H _�BbQM X X X X X X kd
RX9 *�Tim`2 /Ƕû+`�M /2 H� +QM};m`�iBQM /2 b�BbB2 /2b /QMMû2b X X X X X X X X X X X X X kN

jXR _2T`ûb2Mi�iBQM bivHBbû2 /m +mKmH /2b K�M/�ib 2i /2 H� +mKmH�iBQM ûH2+iBp2 X X X 99
jXk h�TBb /2 bû[m2M+2b /2b i`�D2+iQB`2b URN9j@kyRNV /2b bûM�i2m`b 7`�MÏ�Bb bBû;2�Mi

2Mi`2 kyR9 2i kyky X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 8k
jXj h�TBb /2 bû[m2M+2b URN9j@kyRNV- b2HQM H2b bBt ivT2b /2 i`�D2+iQB`2b /2b bûM�i2m`b

7`�MÏ�Bb bBû;2�Mi 2Mi`2 kyR9 2i kyky 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 8e

9Xk h�TBb `2T`ûb2Mi�Mi H2b i`�D2+iQB`2b /2 [m�i`2 �Mb UkyR8- kyRe- kyR3 2i kyRNV /2b
bûM�i2m`b 7`�MÏ�Bb bBû;2�Mi 2Mi`2 kyR9 2i kyky X X X X X X X X X X X X X X X X X X X dR

9Xj h�TBb `2T`ûb2Mi�Mi H2b [m�i`2 �MMû2b kyR8- kyRe- kyR3 2i kyRN- b2HQM H2b ivT2b /2
i`�D2+iQB`2b /2b bûM�i2m`b 7`�MÏ�Bb bBû;2�Mi 2Mi`2 kyR9 2i kyky X X X X X X X X X X dk

8Xk h�TBb /2 bû[m2M+2b /2b i`�D2+iQB`2b URN9j@kyRNV /2b bûM�i2m`b 7`�MÏ�Bb bBû;2�Mi
2Mi`2 kyR9 2i kyky- b2HQM H� Tû`BQ/2 /2 bBĕ;2 �m aûM�iX X X X X X X X X X X X X X X X 3j

8Xe úpQHmiBQM /2 H� T`QTQ`iBQM /2 72KK2b T�`KB H2b K2K#`2b /m aûM�i 7`�MÏ�Bb-
2Mi`2 RN8k 2i kykyX X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 3d

�kX9 �`#`2 /2 +H�bbB}+�iBQM bm` H� T`�iB[m2 /m +mKmH /2b K�M/�ib X X X X X X X X X X X N3
�jXk LQK#`2 /Ƕ�MMû2b /2 K�M/�ib +mKmHû2b �m +Qm`b /2 H� i`�D2+iQB`2- 2M �#bQHm

UbQKK2V 2i 2M `2H�iB7 U/BpBbû T�` H� /m`û2 /2 H� pB2 TQHBiB[m2V X X X X X X X X X X X Ryy
�jXj :`�T?2 /2b p�`B�#H2b TQm` H2b bBt TH�Mb /2 HǶ�*S X X X X X X X X X X X X X X X X X Ryk
�jX9 .2M/Q;`�KK2 /2 H� +H�bbB}+�iBQM �b+2M/�Mi2 ?Bû`�`+?B[m2 `û�HBbû2 bm` H2b bû[m2M+2bRyj
�jX8 :`�T?2 /2b b�mib /ǶBM2`iB2 /2 H� +H�bbB}+�iBQM �b+2M/�Mi2 ?Bû`�`+?B[m2 `û�HBbû2

bm` H2b bû[m2M+2b X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X Ry9
�9XR h�TBb `2T`ûb2Mi�Mi H2b [m�i`2 �MMû2b kyR8- kyRe- kyR3 2i kyRN- b2HQM H2b M2m7

ivT2b /2 i`�D2+iQB`2b /2b bûM�i2m`b 7`�MÏ�Bb bBû;2�Mi 2Mi`2 kyR9 2i kyky X X X X X Rye
�9Xk .2M/Q;`�KK2 /2 H� +H�bbB}+�iBQM �b+2M/�Mi2 ?Bû`�`+?B[m2 `û�HBbû2 bm` H2b bû[m2M+2bRyd
�9Xj :`�T?2 /2b b�mib /ǶBM2`iB2 /2 H� +H�bbB}+�iBQM �b+2M/�Mi2 ?Bû`�`+?B[m2 `û�HBbû2

bm` H2b bû[m2M+2b X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X Ryd

RR9



�8X9 h�TBb /2 bû[m2M+2b /2b i`�D2+iQB`2b URN9j@kyRNV /2b bûM�i2m`b 7`�MÏ�Bb bBû;2�Mi
2Mi`2 kyR9 2i kyky- b2HQM H� /�i2 /2 T`BKQ@ûH2+iBQM �m aûM�i X X X X X X X X X X X RRy

RR8



"B#HBQ;`�T?B2

�##Qii- �M/`2r- Ŀ § T`QTQb /m +QM+2Ti /2 hm`MBM; SQBMi ŀ- "B7m`+�iBQMb- bQmb H� /B`X /2 JB+?2H
:`Qbb2iiB- J�`+ "2bbBM 2i *H�B`2 "B/�`i- S�`Bb- G� .û+Qmp2`i2- kyyN- TX R3d@kRRX

ě Ŀ G2b +?Qb2b /2b 7`QMiBĕ`2b ŀ- �M/`2r �##Qii 2i HǶ?û`Bi�;2 /2 HǶû+QH2 /2 *?B+�;Q- i`�/X T�` h?QK�b
"ö`�m/- .B/B2` .2K�xBĐ`2- JQ`;�M CQmp2M2i 2i �`M�m/ a�BMi@J�`iBM- iX R- S�`Bb- ú/BiBQMb
1>1aa- kyRe- TX RRN@R99X

�##Qii- �M/`2r 2i hb�v- �M;2H�- Ŀ a2[m2M+2 �M�HvbBb �M/ PTiBK�H J�i+?BM; J2i?Q/b BM aQ+BQHQ;v ,
_2pB2r �M/ S`QbT2+i ŀ- aQ+BQHQ;B+�H J2i?Q/b � _2b2�`+? kNURV- kyyy- TX j@jjX

�#öHĐb- J�`+- CQm`b i`�M[mBHH2b 2M 3N , 2i?MQHQ;B2 TQHBiB[m2 /ǶmM /ûT�`i2K2Mi 7`�MÏ�Bb- S�`Bb- 6`�M+2-
PX C�+Q#- RN33X

ě lM 2i?MQHQ;m2 ¨ HǶ�bb2K#Hû2- S�`Bb- 6`�M+2- PX C�+Q#- kyyRX
�+?BM- *�i?2`BM2- Ŀ lM Ŀ KûiB2` /Ƕ?QKK2b ŀ \ G2b `2T`ûb2Mi�iBQMb /m KûiB2` /2 /ûTmiû ¨ HǶûT`2mp2

/2 b� 7ûKBMBb�iBQM ŀ- _2pm2 7`�MÏ�Bb2 /2 b+B2M+2 TQHBiB[m2 88UjV- kyy8- TX 9dd@9NNX
�H/`BM- S?BHBTT2 2i o�MM2ix2H- J�`B2- Ŀ .�Mb H2b HBbBĕ`2bX lM2 bQ+BQHQ;B2 /2b �+i2m`b b2+QM/�B`2b /2

H� TQHBiB[m2 /�Mb /2mt T2iBi2b pBHH2b 7`�MÏ�Bb2b ŀ- SQHBiBt Rk3U9V- kyRN- TX jR@ejX
"�+?- G�m`2Mi- 6�mi@BH �#QHB` H2 +mKmH /2b K�M/�ib \- S�`Bb- ú/BiBQMb _m2 /ǶlHK- kyRkX
"�+?2HQi- *�`QH2 2i >�2;2H- 6HQ`2M+2- Ŀ "�+F iQ "�bB+bX _2p2MB` �mt `ûi`B#miBQMb T`Q72bbBQMM2HH2b

/m KBHBi�MiBbK2 TQm` +QKT`2M/`2 H2b T�`iBb +QMi2KTQ`�BMb ŀ- _2pm2 7`�MÏ�Bb2 /2 b+B2M+2 TQHBiB[m2
dRU8@eV- kykR- TX de8@d33X

"�+Qi- S�mH- Ŀ 1M ?�mi 2i /m K�mp�Bb +ƬiûX G2b T`Q72bbBQMM2Hb /2 H� TQHBiB[m2 �m KB`QB` /2b +BiQv2Mb ŀ-
G� T`Q72bbBQM TQHBiB[m2- sAs2@ss2 bBĕ+H2b- bQmb H� /B`X /2 JB+?2H P772`Hö- S�`Bb- "2HBM- kyRd
URNNNV- TX je8@jNeX

"�;m2M�`/- C�+[m2b- G2 aûM�i- S�`Bb- S`2bb2b mMBp2`bBi�B`2b /2 6`�M+2- RNNyX
"�`;2H- Gm+B2- Ŀ aǶ�ii�+?2` ¨ H� TQHBiB[m2X *�``Bĕ`2b /2 D2mM2b bQ+B�HBbi2b T`Q72bbBQMM2Hb ŀ- aQ+Bûiûb

+QMi2KTQ`�BM2b 39U9V- kyRR- TX dN@RykX
"�biBM- :BHH2b- Ŀ :`�pBi�iBQM- �Hû�- bû[m2M+2X o�`B�iBQMb bQ+BQHQ;B[m2b �miQm` /m +QM+2Ti /2 +�``Bĕ`2 ŀ-

�M/`2r �##Qii 2i HǶ?û`Bi�;2 /2 HǶû+QH2 /2 *?B+�;Q- bQmb H� /B`X /2 .B/B2` .2K�xBĐ`2 2i JQ`;�M
CQmp2M2i- iX k- 1/BiBQMb /2 HǶ1>1aa- kyRe- TX RN8@kReX

"�biBM- :BHH2b 2i J�+?mi- �MiQBM2- Ŀ :`�pBi�iBQM 2i /BbT2`bBQM /�Mb H2b +�``Bĕ`2b /2b DQm`M�HBbi2b
T�bbûb T�` H� T`2bb2 [mQiB/B2MM2 M�iBQM�H2 ŀ- h2KTQ`�HBiûbX _2pm2 /2 b+B2M+2b bQ+B�H2b 2i ?mK�BM2b
UkjV- kyReX

"2�m/- aiûT?�M2 2i q2#2`- 6HQ`2M+2- :mB/2 /2 HǶ2M[māi2 /2 i2``�BM , T`Q/mB`2 2i �M�Hvb2` /2b /QMMû2b
2i?MQ;`�T?B[m2b- S�`Bb- 1/X H� .û+Qmp2`i2- kyyjX

"2�mp�HH2i- qBHHv- Ŀ *?�TBi`2 8X 1Mi`2 Ŀ B+B ŀ 2i Ŀ H¨@#�b ŀX G� +QMbi`m+iBQM bQ+B�H2 /ǶmM 2bT�+2@
i2KTb TQHBiB[m2 bBM;mHB2` ŀ- h2KTQ`�HBiûUbV TQHBiB[m2UbV- GQmp�BM@H�@L2mp2- .2 "Q2+F amTû`B2m`-
kyR3- TX 38@NNX

RRe



"2?`- o�H2MiBM 2i JB+?QM- aû#�biB2M- Ŀ G2b 7�+i2m`b bQ+B�mt /2b +�``Bĕ`2b TQHBiB[m2b /2b 72KK2b
KBMBbi`2b ŀ- :2Mĕb2b NeUjV- kyR9- TX Rjk@R8eX

"2`2MB- G�m`2- *?�mpBM- aû#�biB2M- C�mM�Bi- �H2t�M/`2 2i _2pBHH�`/- �MM2- AMi`Q/m+iBQM �mt
ûim/2b bm` H2 ;2M`2- j2 û/BiBQM- GQmp�BM@H�@L2mp2- .2 "Q2+F bmTû`B2m`- kykyX

"2bbBM- J�`+- "B/�`i- *H�B`2 2i :`Qbb2iiB- JB+?2H- Ŀ GǶ2M[māi2 bm` H2b #B7m`+�iBQMb , mM2 T`ûb2Mi�@
iBQM ŀ- "B7m`+�iBQMb- S�`Bb- G� .û+Qmp2`i2- kyyN- TX d@RNX

"B/ö;�`�v- *?`BbiB�M- Ŀ GBKBi2` H2 +mKmH /2b K�M/�ib Qm +QKK2Mi 7�B`2 H2 #QM?2m` /2b ûHmb K�H;`û
2mt ŀ- G2 +mKmH 2i H� /m`û2 /2b K�M/�ib- S�`Bb- 6`�M+2- K�`2 � K�`iBM- kyky- TX kN@j3X

"BbQM- Ap�MQ- Ŀ PJ J�ii2`b , h?2 AMi2`�+iBQM 1z2+ib #2ir22M AM/2H �M/ am#biBimiBQM *Qbib ŀ- J2@
i?Q/QHQ;B+�H AMMQp�iBQMb PMHBM2 9UkV- kyyN- TX 8j@edX

"H�pB2`- SB2``2- Ŀ G2b `û�KûM�;2K2Mib /2 H� +QMbQKK�iBQM 2M +QMi2ti2 /2 `û+2bbBQM ŀ- _2pm2 7`�M@
Ï�Bb2 /2 bQ+BQHQ;B2 8NURV- kyR3- TX d@jeX

"HQ+?- J�`+- �TQHQ;B2 TQm` HǶ?BbiQB`2 Qm JûiB2` /Ƕ?BbiQ`B2M- S�`Bb- 6`�M+2- �`K�M/ *QHBM- RNNjX
"Q2H�2`i- CmHB2M- JB+?QM- aû#�biB2M 2i PHHBQM- úiB2MM2- JûiB2`- /ûTmiû , 2M[māi2 bm` H� T`Q72b@

bBQMM�HBb�iBQM /2 H� TQHBiB[m2 2M 6`�M+2- S�`Bb- _�BbQMb /Ƕ�;B` û/BiBQMb- kyRdX
ě Ŀ G2 i2KTb /2b ûHBi2bX Pmp2`im`2 TQHBiB[m2 2i 72`K2im`2 bQ+B�H2 ¨ HǶ�bb2K#Hû2 M�iBQM�H2 2M kyRd ŀ-

_2pm2 7`�M+�Bb2 /2 b+B2M+2 TQHBiB[m2 oQHX e3U8V- kyR3- TX ddd@3ykX
"Q2H�2`i- CmHB2M 2i PHHBQM- úiB2MM2- Ŀ G2b bQKK2ib /m S�H�BbX �M�Hvb2` HǶ2bT�+2 T�`H2K2Mi�B`2 �p2+

/2b +�`i2b �miQ@Q`;�MBb�i`B+2b ŀ- _2pm2 7`�MÏ�Bb2 /2 b+B2M+2 TQHBiB[m2 dyUj@9V- kyky- TX jdj@jN3X
"QHi�MbFB- Gm+- Ŀ GǶ2bT�+2 TQbBiBQMM2H , KmHiBTHB+Biû /2b TQbBiBQMb BMbiBimiBQMM2HH2b 2i ?�#Bimb /2

+H�bb2 ŀ- _2pm2 7`�MÏ�Bb2 /2 bQ+BQHQ;B2 R9URV- RNdj- TX j@keX
ě G2b +�/`2bX G� 7Q`K�iBQM /ǶmM ;`QmT2 bQ+B�H- S�`Bb- H2b ú/BiBQMb /2 JBMmBi- RN3kX
"QHi�MbFB- Gm+- .�``ö- u�MM 2i a+?BHix- J�`B2@�M;2- Ŀ G� /ûMQM+B�iBQM ŀ- �+i2b /2 H� `2+?2`+?2

2M b+B2M+2b bQ+B�H2b 8RURV- RN39- TX j@9yX
"QHi�MbFB- Gm+ 2i 1b[m2``2- �`M�m/- ZmǶ2bi@+2 [m2 HǶ�+im�HBiû TQHBiB[m2 \ úpûM2K2Mib 2i QTBMBQMb

�m ssA2 bBĕ+H2- S�`Bb- 6`�M+2- :�HHBK�`/- kykkX
"Qm`/B2m- SB2``2- 1b[mBbb2 /ǶmM2 i?ûQ`B2 /2 H� T`�iB[m2- :2Mĕp2- GB#`�B`B2 .`Qx- RNdkX
ě Ŀ �p2MB` /2 +H�bb2 2i +�mb�HBiû /m T`Q#�#H2 ŀ- _2pm2 7`�MÏ�Bb2 /2 bQ+BQHQ;B2 R8URV- RNd9- TX j@9kX
ě Ŀ G� `2T`ûb2Mi�iBQM TQHBiB[m2 ŀ- �+i2b /2 H� _2+?2`+?2 2M a+B2M+2b aQ+B�H2b jeĜjd- RN3R- TX j@k9X
ě Ŀ 1z2i /2 +?�KT 2i 2z2i /2 +Q`Tb ŀ- �+i2b /2 H� _2+?2`+?2 2M a+B2M+2b aQ+B�H2b eN- RN38- TX dj@djX
ě Ŀ G� 7Q`+2 /m /`QBiX 1HûK2Mib TQm` mM2 bQ+BQHQ;B2 /m +?�KT Dm`B/B[m2 ŀ- �+i2b /2 H� _2+?2`+?2 2M

a+B2M+2b aQ+B�H2b e9- RN3e- TX j@RNX
ě Ŀ h?2 6Q`Kb Q7 *�TBi�H ŀ- >�M/#QQF Q7 h?2Q`v �M/ _2b2�`+? 7Q` i?2 aQ+BQHQ;v Q7 1/m+�iBQM- bQmb

H� /B`X /2 CQ?M _B+?�`/bQM- RN3e- TX k9R@k83X
ě Ŀ G2 +?�KT HBiiû`�B`2 ŀ- �+i2b /2 H� _2+?2`+?2 2M a+B2M+2b aQ+B�H2b 3N- RNNR- TX j@9eX
ě S`QTQb bm` H2 +?�KT TQHBiB[m2- GvQM- 6`�M+2- S`2bb2b mMBp2`bBi�B`2b /2 GvQM- kyyyX
ě am` HǶúi�i , +Qm`b �m *QHHĕ;2 /2 6`�M+2- RN3N@RNNk- bQmb H� /B`X /2 S�i`B+F *?�KT�;M2- _2KB

G2MQB`- 6`�M+F SQmT2�m 2i J�`B2@*?`BbiBM2 _BpBĐ`2- S�`Bb- 6`�M+2- ú/BiBQMb SQBMib- kyR8X
ě GǶBMiû`āi �m /ûbBMiû`2bb2K2Mi , +Qm`b �m *QHHĕ;2 /2 6`�M+2- bQmb H� /B`X /2 CmHB2M .mp�H- S�`Bb-

6`�M+2- _�BbQMb /Ƕ�;B` , a2mBH- kykkX
ě JB+`Q+QbK2b , i?ûQ`B2 /2b +?�KTb- bQmb H� /B`X /2 Cû`ƬK2 "Qm`/B2m 2i 6`�M+F SQmT2�m- S�`Bb-

6`�M+2- _�BbQMb /Ƕ�;B`- kykkX

RRd



"Qm`/B2m- SB2``2- *?�K#Q`2/QM- C2�M@*H�m/2 2i S�bb2`QM- C2�M@*H�m/2- G2 KûiB2` /2 bQ+BQHQ;m2-
S�`Bb- JQmiQM "Q`/�b- RNe3X

"`B[m2i- C2�M@GQmBb- Ŀ *QKKmMB[m2` 2M �+i2bX S`2b+`BTiBQMb /2 `ƬH2 2i 2t2`+B+2 [mQiB/B2M /m KûiB2`
TQHBiB[m2 ŀ- SQHBiBtX _2pm2 /2b b+B2M+2b bQ+B�H2b /m TQHBiB[m2 Uk3V- RNN9- TX Re@keX

ě Ŀ G2 i`�p�BH MQi�#BHB�B`2 , S`Q/m+iBQM 2i `2T`Q/m+iBQM /2 H� MQi�#BHBiû 2M *Q`b2 bQmb H� h`QBbBĕK2
_ûTm#HB[m2 ŀ- úHBi2b 2i TQmpQB`b HQ+�mt , G� 6`�M+2 /m am/@1bi bQmb H� h`QBbBĕK2 _ûTm#HB[m2- bQmb
H� /B`X /2 "`mMQ .mKQMb 2i :BHH2b SQHH2i- GvQM- S`2bb2b mMBp2`bBi�B`2b /2 GvQM- RNNN- TX Ryj@RkRX

"m+?2`- _m2 2i ai`�mbb- �Mb2HK- Ŀ S`Q72bbBQMb BM S`Q+2bb ŀ- �K2`B+�M CQm`M�H Q7 aQ+BQHQ;v eeU9V-
RNeR- TX jk8@jj9X

*�`�/2+- oBM+2Mi- Ŀ GǶûT`2mp2 /m ;`�M/ �;2 ŀ- _2i`�Bi2 2i bQ+Bûiû 8kUjV- kyyd- TX RR@jdX
*�`+�bbQMM2- :mv- Ŀ G2 i2KTb /2 H� /û+BbBQM ŀ- G2 .û#�i RdkU8V- kyRk- TX jN@9RX
*�`iB2`- J�`B2 2i aTB`2- �H2tBb- Ŀ �TT`Q+?2b ;ûMû`�iBQMM2HH2b /m TQHBiB[m2 ŀ- SQHBiBt NeU9V- kyRR-

TX d@R8X
*�vQm2ii2@_2K#HBĐ`2- CQ�MB2- Ŀ _2+QMbiBim2` mM2 +Q?Q`i2 /ǶûHĕp2b ¨ T�`iB` /2 /QbbB2`b b+QH�B`2bX

G� +QMbi`m+iBQM /ǶmM2 bi�iBbiB[m2 2i?MQ;`�T?B[m2 ŀ- :2Mĕb2b 38U9V- kyRR- TX RR8@RjjX
ě GǶû+QH2 [mB +H�bb2 , 8jy ûHĕp2b /m T`BK�B`2 �m #�+- S�`Bb- Sl6- kyReX
*?2p�HB2`- 6`�MÏQBb- G2 bûM�i2m` 7`�MÏ�Bb- R3d8@RNN8 , 2bb�B bm` H2 `2+`mi2K2Mi 2i H� `2T`ûb2Mi�iBpBiû

/2b K2K#`2b /2 H� b2+QM/2 +?�K#`2- S�`Bb- 6`�M+2- G:.C- RNN3X
*?2p�HHB2`- C�+[m2b- Ŀ G� `û;mH�iBQM Dm`B/B[m2 2M [m2biBQM ŀ- .`QBi 2i bQ+Bûiû 9NUjV- kyyR- TX 3kd@39eX
*?B#QBb- CQM�i?�M- Ŀ hrBii2` 2i H2b `2H�iBQMb /2 bû/m+iBQM 2Mi`2 /ûTmiûb 2i DQm`M�HBbi2bX G� b�HH2 /2b

Zm�i`2 *QHQMM2b ¨ HǶĕ`2 /2b bQ+B�#BHBiûb MmKû`B[m2b ŀ- _ûb2�mt R33UeV- kyR9- TX kyR@kk3X
*QMi�KBM- C2�M@:�#`B2H- Ŀ G2b mb�;2b HQ+�mt /2b K�M/�ib T�`H2K2Mi�B`2b , TQB/b 2i HBKBi2b /m +mKmH

/2b K�M/�ib ûH2+iB7b ŀ- G2 `2M7Q`+2K2Mi /2 H� HBKBi�iBQM /m +mKmH /2b K�M/�ib 2i /2b 7QM+iBQMb ,
_2;�`/b bm` H2b HQBb Q`/BM�B`2 2i Q`;�MB[m2 /m R9 7ûp`B2` kyR9- bQmb H� /B`X /2 S�i`B+B� .2K�v2@
aBKQMB- �``�b- �`iQBb S`2bb2b lMBp2`bBiû- kyRe- TX Rjj@R8jX

*`QxB2`- JB+?2H 2i h?Q2MB;- C2�M@*H�m/2- Ŀ G� `û;mH�iBQM /2b bvbiĕK2b Q`;�MBbûb +QKTH2t2bX G2 +�b
/m bvbiĕK2 /2 /û+BbBQM TQHBiB+Q@�/KBMBbi`�iB7 HQ+�H 2M 6`�M+2 ŀ- _2pm2 7`�MÏ�Bb2 /2 bQ+BQHQ;B2 ReURV-
RNd8- TX j@jkX

.�HB#2`i- GQmBb2- Ŀ G2b Ŀ pB2b /Ƕ�T`ĕb ŀ /2b /ûTmiûb 7`�MÏ�BbX .2b `2+QMp2`bBQMb T`Q72bbBQMM2HH2b
Hm+`�iBp2b HBKBiû2b ŀ- _2pm2 7`�MÏ�Bb2 /2 b+B2M+2 TQHBiB[m2 dRURV- kykR- TX Nd@RRdX

.�K�KK2- .QKBMB[m2- Ŀ S`Q72bbBQMM2H /2 H� TQHBiB[m2- mM KûiB2` T2m �pQm�#H2 ŀ- G� T`Q72bbBQM TQHB@
iB[m2- sAs2@ss2 bBĕ+H2b- bQmb H� /B`X /2 JB+?2H P772`Hö- S�`Bb- "2HBM- kyRd URNNNV- TX 9k@d3X

.2#`ö- JB+?2H- Ŀ h`QBb +�`�+iû`BbiB[m2b /m bvbiĕK2 T�`H2K2Mi�B`2 7`�MÏ�Bb ŀ- _2pm2 7`�MÏ�Bb2 /2 b+B2M+2
TQHBiB[m2- RN88- TX kR@93X

.2?�`#2- E�`BM2- SBM�- *?`BbiBM2 2i hȽ`F- S�mHBM2- G2 +mKmH 2i H� /m`û2 /2b K�M/�ib , /û#�ib-
`û7Q`K2b 2i T`�iB[m2b- S�`Bb- 6`�M+2- K�`2 � K�`iBM- kykyX

.2H+�KT- �H�BM- Ŀ G� MQiBQM /2 HQB Q`;�MB[m2 `2H�iBp2 �m aûM�i , 2Mi`2 �{`K�iBQM /m #B+�Kû`BbK2 2i
T�`H2K2Mi�`BbK2 Ŀ `�iBQM�HBbû ŀ ŀ- _2pm2 7`�MÏ�Bb2 /2 /`QBi +QMbiBimiBQMM2H 3dUjV- kyRR- TX 9e8@9N3X

.2K�xBĐ`2- .B/B2` 2i :�/ö�- *?�`H2b- Ŀ AMi`Q/m+iBQM ŀ- aQ+BQHQ;B2 /2b ;`QmT2b T`Q72bbBQMM2Hb- S�`Bb-
G� .û+Qmp2`i2- kyyN- TX Rj@k9X

.2K�xBĐ`2- .B/B2` 2i G2 GB/2+- S�i`B+F- G2b KQM/2b /m i`�p�BH TQHBiB[m2 , H2b ûHmb 2i H2m`b 2MiQm`�;2b-
_2MM2b- 6`�M+2- S`2bb2b mMBp2`bBi�B`2b /2 _2MM2b- kyR9X

RR3



.2K�xBĐ`2- .B/B2` 2i G2 a�Qmi- _ûKv- Ŀ S`Q72bbBQMM�HBb�iBQM 2i BM/2KMBb�iBQM /2b ûHmbX 1tTHQ`2`
H� /ûT2M/�M+2 û+QMQKB[m2 �mt K�M/�ib TQHBiB[m2b ŀ- _2pm2 7`�MÏ�Bb2 /2 b+B2M+2 TQHBiB[m2 dRURV-
kykR- TX kN@8yX

.2b`QbBĐ`2b- �H�BM- Ŀ aû`B2b HQM;m2b 2i +QMp2MiBQMb /Ƕû[mBp�H2M+2 ŀ- :2Mĕb2bX a+B2M+2b bQ+B�H2b 2i
?BbiQB`2 NURV- RNNk- TX Nk@NdX

ě Ŀ 1Mi`2 `û�HBbK2 Kûi`QHQ;B[m2 2i +QMp2MiBQMb /Ƕû[mBp�H2M+2 , H2b �K#B;mśiûb /2 H� bQ+BQHQ;B2 [m�M@
iBi�iBp2 ŀ- :2Mĕb2b 9jUkV- kyyR- TX RRk@RkdX

.2b`mK�mt- *HûK2Mi- Ŀ lM2 �TT`Q+?2 +QM};m`�iBQMM2HH2 /2b bivH2b /2 +�KT�;M2X G2b KQ#BHBb�iBQMb
ûH2+iQ`�H2b Hû;BbH�iBp2b 2M :`�M/2@"`2i�;M2 URNNd@kyy8V ŀ- SQHBiBt RRjURV- kyRe- TX 9j@e9X

.2b`mK�mt- *HûK2Mi 2i LQHH2i- Cû`ûKB2- lM +�TBi�H Kû/B�iB[m2 \ lb�;2b 2i Hû;BiBK�iBQM /2 H�
Kû/B�iBb�iBQM 2M TQHBiB[m2- _2MM2b- 6`�M+2- S`2bb2b mMBp2`bBi�B`2b /2 _2MM2b- kykRX

.Q;�M- J�ii2B- Ŀ G2b }HBĕ`2b /2 H� +�``Bĕ`2 TQHBiB[m2 2M 6`�M+2 ŀ- _2pm2 7`�MÏ�Bb2 /2 bQ+BQHQ;B2 3U9V-
RNedX

ě Ŀ G2b T`Q72bbBQMb T`QTB+2b ¨ H� +�``Bĕ`2 TQHBiB[m2X PbKQb2b- }HBĕ`2b 2i pBpB2`b ŀ- G� T`Q72bbBQM TQHB@
iB[m2- sAs2@ss2 bBĕ+H2b- bQmb H� /B`X /2 JB+?2H P772`Hö- S�`Bb- "2HBM- kyRd URNNNV- TX kyR@k9jX

.QH2x- "2`M�`/- Ŀ S�`H2K2Mi�B`2 , mM K�M/�i /ûp�HmûX .2b 2z2ib UT2`p2`bV /2b HQBb /m R9 7ûp`B2` kyR9
BMi2`/Bb�Mi H2 +mKmH 2Mi`2 mM K�M/�i T�`H2K2Mi�B`2 2i mM2 7QM+iBQM 2tû+miBp2 HQ+�H2 ŀ- G2 +mKmH
2i H� /m`û2 /2b K�M/�ib- S�`Bb- 6`�M+2- K�`2 � K�`iBM- kyky- TX k8R@kekX

.QH2x- "2`M�`/- 6`2i2H- CmHB2M 2i G272#p`2- _ûKB- û/X- GǶ2Mi`2T`Bb2 J�+`QM- 6QMi�BM2- 6`�M+2-
Sl:- kyRNX

.mHQM;- .2HT?BM2- G� +QMbi`m+iBQM /m +?�KT TQHBiB[m2- _2MM2b- S`2bb2b mMBp2`bBi�B`2b /2 _2MM2b-
kyRyX

.mHQM;- .2HT?BM2 2i Göpü[m2- a�M/`BM2- Ŀ lM2 `2bbQm`+2 +QMiBM;2Mi2X G2b +QM/BiBQMb /2 `2+QMp2`bBQM
/m ;2M`2 2M `2bbQm`+2 TQHBiB[m2 ŀ- SQHBiBtX _2pm2 /2b b+B2M+2b bQ+B�H2b /m TQHBiB[m2- kyyk- TX 3R@RRRX

.mHQM;- .2HT?BM2 2i J�iQMiB- 6`û/û`B[m2- Ŀ *QKK2Mi /2p2MB` mMU2V T`Q72bbBQMM2HUH2V /2 H� TQHB@
iB[m2 \ GǶ�TT`2MiBbb�;2 /2b `ƬH2b �m *QMb2BH `û;BQM�H /ǶŗH2@/2@6`�M+2 ŀ- aQ+Bûiûb � _2T`ûb2Mi�iBQMb
k9UkV- kyyd- TX k8R@kedX

.miQv�- oB`;BMB2 2i >�v�i- a�Km2H- Ŀ S`ûi2M/`2 `2T`ûb2Mi2`X G� +QMbi`m+iBQM bQ+B�H2 /2 H� `2T`ûb2M@
i�iBQM TQHBiB[m2 ŀ- _2pm2 7`�MÏ�Bb2 /2 b+B2M+2 TQHBiB[m2 eeURV- kyRe- TX d@k8X

1/2H#HQm/2- CQ?�MM�- Ŀ h`�D2+iQB`2 TQHBiB[m2 /2 U`2V+QMp2`bBQM HQ+�H2 /ǶmM +�TBi�H Kû/B�iB[m2 ¨
HǶûT`2mp2 /m i2KTbX �M/`û G�#�``ĕ`2 ¨ S�m URNee@kyyeV ŀ- lM +�TBi�H Kû/B�iB[m2 \ lb�;2b 2i
Hû;BiBK�iBQM /2 H� Kû/B�iBb�iBQM 2M TQHBiB[m2- bQmb H� /B`X /2 *HûK2Mi .2b`mK�mt 2i Cû`ûKB2
LQHH2i- _2MM2b- 6`�M+2- S`2bb2b mMBp2`bBi�B`2b /2 _2MM2b- kykR- TX 3d@Ry9X

1?`?�`/- h?QK�b- Ŀ S2Mb2` H2b TQHBiB[m2b ûH2+iQ`�H2bX GǶQ#D2i ûH2+iQ`�H b�BbB T�` H2b TQHBiB[m2b Tm@
#HB[m2b ŀ- :Qmp2`M2K2Mi 2i �+iBQM Tm#HB[m2 8URV- kyRe- TX N@jjX

1`K�FQ77- Ap�M- Ŀ G� +�mb�HBiû HBMû�B`2X �p�i�`b 2i +`BiB[m2 ŀ- �M/`2r �##Qii 2i HǶ?û`Bi�;2 /2 HǶû+QH2
/2 *?B+�;Q- bQmb H� /B`X /2 .B/B2` .2K�xBĐ`2 2i JQ`;�M CQmp2M2i- iX R- 1/BiBQMb /2 HǶ1>1aa-
kyRe- TX jNd@9RdX

1v�H- :BH- Ŀ 6Q` � aQ+BQHQ;v Q7 1tT2`iBb2 , h?2 aQ+B�H P`B;BMb Q7 i?2 �miBbK 1TB/2KB+ ŀ- �K2`B+�M
CQm`M�H Q7 aQ+BQHQ;v RR3U9V- kyRj- TX 3ej@NydX

6�#B�MB- C2�M@GQmBb- Ŀ úTBbiûKQHQ;B2 `û;BQM�H2 Qm ûTBbiûKQHQ;B2 7`�M+Bb+�BM2 \ G� i?ûQ`B2 /2 H� +QMM�Bb@
b�M+2 bQ+BQHQ;B[m2 7�+2 ¨ H� THm`�HBiû /2b KQ/2b /2 +QM+2Tim�HBb�iBQM /�Mb H2b b+B2M+2b bQ+B�H2b ŀ-
_2pm2 2m`QTû2MM2 /2b b+B2M+2b bQ+B�H2b jkUNNV- RNN9- TX Rkj@R9eX

RRN



6�#`2- "`B+2- Ŀ *mKmH /2b K�M/�ib 2i bm#p2MiBQMb �HHQmû2b �mt +QKKmM2b ŀ- _2pm2 û+QMQKB[m2 dkU8V-
kykR- TX dNN@39kX

62`bBM;- �MiQBM2- Ŀ h`QBb 7�ÏQMb /2 b2`pB` H2 S`BM+2X lM T`QiQ+QH2 /2 T�`iBiBQMM2K2Mi �miQK�iB[m2
�TTHB[mû �mt Q{+B2`b /Ƕúi�i /2 GQ``�BM2 /m+�H2 UR898@RejjV ŀ- >BbiQB`2 � K2bm`2 sssAAAURV- kyR3-
TX 38@RRyX

6öp`�i- LQûKB2 2i J�``2H- :mBHH�mK2- Ŀ GBKBi2` H2 Ŀ +mKmH /�Mb H2 i2KTb ŀX _2iQm` bQ+BQTQHBiB[m2
bm` H� `2KBb2 2M +�mb2 /2 H� `ûûHB;B#BHBiû BM/û}MB2 2M 6`�M+2 ŀ- G2 +mKmH 2i H� /m`û2 /2b K�M/�ib-
S�`Bb- 6`�M+2- K�`2 � K�`iBM- kyky- TX Rk8@R98X

6H2m`v- *vMi?B�- Ŀ aQ+BQHQ;B2 /2 H� i`�MbT�`2M+2 /2 H� pB2 Tm#HB[m2 , D2mt /Ƕ�+i2m`b 2i +B`+mH�iBQM /2
H� `û;mH�iBQMX �M�Hvb2 /2 +�b , _2;�`/b*BiQv2Mb ŀ- AMi2`M�iBQM�H _2pB2r Q7 aQ+BQHQ;v keUkV- kyRe-
TX jjd@j8yX

6`�MÊQBb- �#2H- 6`�MÊQBb- �#2H 2i q2BHH- G�m`2Mi- Ŀ G2 +mKmH /2 K�M/�ib HQ+�mt �z2+i2@i@BH
HǶ�+iBpBiû /2b /ûTmiûb 7`�MÏ�Bb \ ŀ- _2pm2 û+QMQKB[m2 e8UeV- kyR9- TX 33R@NyeX

6`�MÊQBb- �#2H 2i L�p�``Q- CmHB2M- G2 +mKmH /2b K�M/�ib 2M 6`�M+2 , +�mb2b 2i +QMbû[m2M+2b-
"`mt2HH2b- "2H;B[m2- ú/BiBQMb /2 HǶlMBp2`bBiû /2 "`mt2HH2b- kyRjX

6`2i2H- CmHB2M 2i P772`Hö- JB+?2H- ú+`B`2 �m T`ûbB/2Mi , 2M[māi2 bm` H2 ;mB+?2i /2 HǶ1Hvbû2- S�`Bb-
6`�M+2- G� .û+Qmp2`i2- kykRX

:�`/2v- .2HT?BM2- G2 HBM;2 /m S�H�Bb@"Qm`#QM , +Q`Tb- K�iû`B�HBiû 2i ;2M`2 /m TQHBiB[m2 ¨ HǶĕ`2
/ûKQ+`�iB[m2- GQ`KQMi- 6`�M+2- H2 "Q`/ /2 HǶ2�m- kyR8X

:�``�m/- S?BHBTT2- Ŀ G� bûH2+iBQM /m T2`bQMM2H TQHBiB[m2 HQ+�H ŀ- _2pm2 7`�MÏ�Bb2 /2 b+B2M+2 TQHBiB[m2
j3UjV- RN33- TX 9yk@9jkX

:�``B;Qm- �H�BM- Ŀ oBp`2 /2 H� TQHBiB[m2X G2b Ŀ [mBMx2 KBHH2 ŀ- H2 K�M/�i 2i H2 KûiB2` ŀ- SQHBiBtX
_2pm2 /2b b+B2M+2b bQ+B�H2b /m TQHBiB[m2- RNNk- TX d@j9X

:�tB2- .�MB2H- G� /ûKQ+`�iB2 `2T`ûb2Mi�iBp2- S�`Bb- 6`�M+2- JQMi+?`2biB2M- kyyyX
ě Ŀ .2 HǶmb�;2 /2b +QM+2Tib ŀ- lM +�TBi�H Kû/B�iB[m2 \ lb�;2b 2i Hû;BiBK�iBQM /2 H� Kû/B�iBb�iBQM

2M TQHBiB[m2- bQmb H� /B`X /2 *HûK2Mi .2b`mK�mt 2i Cû`ûKB2 LQHH2i- _2MM2b- 6`�M+2- S`2bb2b
mMBp2`bBi�B`2b /2 _2MM2b- kykR- TX Rd8@RNdX

:�tB2- .�MB2H 2i G2?BM;m2- S�i`B+F- 1MD2mt KmMB+BT�mt , H� +QMbiBimiBQM /2b 2MD2mt TQHBiB[m2b /�Mb
mM2 ûH2+iBQM KmMB+BT�H2- S�`Bb- 6`�M+2- S`2bb2b mMBp2`bBi�B`2b /2 6`�M+2- RN39X

:B+[m2H- C2�M@1`B+- Ŀ *QMi`ƬH2 2i b�M+iBQM /2b /BbTQbBiB7b �MiB@+mKmH /2b K�M/�ib ûH2+iQ`�mt , H2b
7�BHH2b /m /BbTQbBiB7 ŀ- G2 +mKmH 2i H� /m`û2 /2b K�M/�ib- S�`Bb- 6`�M+2- K�`2 � K�`iBM- kyky-
TX Rdj@R3kX

:Q/K2`- G�m`2Mi- Ŀ G2b ûHmb `û;BQM�mt , mM T2`bQMM2H TQHBiB[m2 2Mi`2 MQi�#BHBb�iBQM- /ûMQi�#BHBb�iBQM
2i `2MQi�#BHBb�iBQM ŀ- >BbiQB`2!SQHBiB[m2 k8URV- kyR8- TX RjR@R99X

ě G2 i`�p�BH ûH2+iQ`�H , 2i?MQ;`�T?B2 /ǶmM2 +�KT�;M2 ¨ S�`Bb- S�`Bb- 6`�M+2- HǶ>�`K�ii�M- kykRX
:`�M;2`- *?`BbiQT?2- G2 :�HH- G�m`2Mi 2i oB;MQM- aû#�biB2M- û/X- oQi2` �m pBHH�;2 , H2b 7Q`K2b

HQ+�H2b /2 H� pB2 TQHBiB[m2- ss2@ssA2 bBĕ+H2b- oBHH2M2mp2 /Ƕ�b+[- 6`�M+2- S`2bb2b mMBp2`bBi�B`2b /m
a2Ti2Mi`BQM- kykRX

:`öKBQM- SB2``2- G2 TQmpQB` Tû`BT?û`B[m2 , #m`2�m+`�i2b 2i MQi�#H2b /�Mb H2 bvbiĕK2 TQHBiB[m2 7`�MÏ�Bb-
S�`Bb- a2mBH- RNdeX

:`Bb- *?`Bbi2HH2- 62KK2b /ǶûHmb , bQ+BQHQ;B2 /ǶmM b2+QM/ `ƬH2- GQ`KQMi- 6`�M+2- H2 "Q`/ /2 HǶ2�m- kykRX
:`Qb- CmHB2M- Ŀ Zm�MiB}2` 2M 2i?MQ;`�T?2X am` H2b 2MD2mt /ǶmM2 ûK�M+BT�iBQM /2 H� `2T`ûb2Mi�iBpBiû

bi�iBbiB[m2 ŀ- :2Mĕb2b Ry3UjV- kyRd- TX RkN@R9dX

Rky



:`m2H- GQmBb- Ŀ *QMDm`2` HǶ2t+HmbBQM , `?ûiQ`B[m2 2i B/2MiBiû `2p2M/B[mû2 /�Mb /2b ?�#Bi�ib bQ+B�H2K2Mi
/Bb[m�HB}ûb ŀ- _2pm2 7`�MÏ�Bb2 /2 bQ+BQHQ;B2- RN38- TX 9jR@98jX

:m/x2MFQ- J�`B�- Ŀ G2 +mKmH Ŀ p2`iB+�H ŀ /2b K�M/�ib 2i H2b KBbbBQMb /2 `2T`ûb2Mi�iBQM /2b b2+QM/2b
+?�K#`2b ŀ- G2 +mKmH 2i H� /m`û2 /2b K�M/�ib- S�`Bb- 6`�M+2- K�`2 � K�`iBM- kyky- TX kk8@kj3X

>�biBM;b- JB+?2H 2i .QH2x- "2`M�`/- û/X- G2 T�`�+?mi�;2 TQHBiB[m2- S�`Bb- 6`�M+2- kyyjX
>�mi *QMb2BH £ Hǰõ;�HBiö 2Mi`2 H2b 62KK2b 2i H2b >QKK2b- G2b +?Bz`2b +Hûb /2 H� T�`Biû �mt

ûH2+iBQMb bûM�iQ`B�H2b- kyR3X
>B`b+?- S�mH- JB+?�2Hb- aim�`i 2i 6`B2/K�M- _�v- Ŀ Ǵ.B`iv >�M/bǴ p2`bmb Ǵ*H2�M JQ/2HbǴ , Ab

aQ+BQHQ;v BM .�M;2` Q7 "2BM; a2/m+2/ #v 1+QMQKB+b \ ŀ- h?2Q`v �M/ aQ+B2iv ReUjV- RN3d- TX jRd@
jjeX

Cö`QK2- o�M2bb�- JBHBi2` +?2x H2b p2`ib- S�`Bb- S`2bb2b /2 a+B2M+2b SQ- kykRX
E2``Qm+?2- ú`B+- Ŀ lb�;2b 2i mb�;2`b /2 H� T2`K�M2M+2 /m /ûTmiû ŀ- _2pm2 7`�MÏ�Bb2 /2 b+B2M+2

TQHBiB[m2 8NUjV- kyyN- TX 9kN@989X
ě Ŀ LQi�#H2 ŀ- .B+iBQMM�B`2 /2b TQHBiB[m2b i2``BiQ`B�H2b- S�`Bb- S`2bb2b /2 a+B2M+2b SQ- kyky- TX jN8@

9y9X
E2``Qm+?2- ú`B+- "`Qm�`/- avHp�BM- .2Bbb@>2H#B;- 1HBb� 2i a+?M�ii2`2`- hBM2ii2- Ŀ G2b /2mt

aûM�ib , KQ/2 /2 b+`miBM 2i T`Q}H /2b bûM�i2m`b 7`�MÏ�Bb ŀ- SƬH2 am/ j8UkV- kyRR- TX RRj@Rk3X
G�+�K- C2�M@S�i`B+2- Ŀ G2 TQHBiB+B2M BMp2biBbb2m`X lM KQ/ĕH2 /ǶBMi2`T`ûi�iBQM /2 H� ;2biBQM /2b `2b@

bQm`+2b TQHBiB[m2b ŀ- _2pm2 7`�MÏ�Bb2 /2 b+B2M+2 TQHBiB[m2- RN33- TX kj@9dX
G�+`QBt- Ab�#2HH2 2i G�`/2mt- G�m`2Mi- C2mM2b 2i /ûD¨ K�B`2b , H2 T`Bt /2 HǶ2M;�;2K2Mi /�Mb H�

TQHBiB[m2 KmMB+BT�H2- oBHH2M2mp2 /Ƕ�b[- 6`�M+2- S`2bb2b lMBp2`bBi�B`2b /m a2Ti2Mi`BQM- kykkX
G�;`Qv2- C�+[m2b- Ŀ G� Hû;BiBK�iBQM ŀ- h`�Biû /2 b+B2M+2 TQHBiB[m2- bQmb H� /B`X /2 J�/2H2BM2 :`�rBix

2i C2�M G2+�- iX R- Sl6- RN38- TX jN8@9e3X
ě Ŀ Āi`2 /m KûiB2` ŀ- SQHBiBt k3U9V- RNN9- TX 8@R8X
G�`+?2`- :û`�`/- Ŀ G2 aûM�i 2i H2 #B+�Kû`BbK2- ;�`�Mib /2 H� /ûKQ+`�iB2 ŀ- G2b *�?B2`b SQ`i�HBb

9URV- kyRd- TX N@R3X
G�b+QmK2b- SB2``2- Ŀ LQ`K2b Dm`B/B[m2b 2i KBb2 2M ƾmp`2 /2b TQHBiB[m2b Tm#HB[m2b ŀ- GǶ�MMû2 bQ+BQ@

HQ;B[m2 9y- RNNy- TX 9j@dRX
ě GǶû+QMQKB2 KQ`�H2 /2b ûHBi2b /B`B;2�Mi2b- S�`Bb- S`2bb2b /2 a+B2M+2b SQ- kykkX
G2 "�`i- *?`BbiB�M- G2b K�B`2b , bQ+BQHQ;B2 /ǶmM `ƬH2- oBHH2M2mp2 /Ƕ�b+[- 6`�M+2- S`2bb2b mMBp2`bBi�B`2b

/m a2Ti2Mi`BQM- kyyjX
ě Ŀ _?ûiQ`B[m2b /2 T�`�+?miûb ŀ- G2 T�`�+?mi�;2 TQHBiB[m2- bQmb H� /B`X /2 JB+?2H >�biBM;b 2i "2`@

M�`/ .QH2x- S�`Bb- 6`�M+2- kyyj- TX dN@NeX
G2 hQ``2+- oB`;BMB2- Ŀ �mt 7`QMiBĕ`2b /2 H� Tm#HB+Biû T�`H2K2Mi�B`2 , H2b �bb2K#Hû2b 2i H2m` pBbB#BHBiû

K2/B�iBbû2 ŀ- _ûb2�mt RkNĜRjyUR@kV- kyy8- TX R3R@ky3X
G272#p`2- _ûKB- Ŀ _�TT`Q+?2` HǶûHm 2i H2 +BiQv2MX G� Ŀ T`QtBKBiû ŀ /�Mb H2 /û#�i bm` H� HBKBi�iBQM

/m +mKmH /2b K�M/�ib URNN3@kyyyV ŀ- JQibX G2b H�M;�;2b /m TQHBiB[m2 UddV- kyy8- TX 9R@8dX
ě Ŀ kX G2b ûHmb +QKK2 2Mi`2T`2M2m`b /2 i2KTb , G2b �;2M/�b /2b +mKmH�Mib ŀ- G2b KQM/2b /m i`�p�BH

TQHBiB[m2 , G2b ûHmb 2i H2m`b 2MiQm`�;2b- bQmb H� /B`X /2 .B/B2` .2K�xBĐ`2 2i S�i`B+F G2 GB/2+-
_2MM2b- S`2bb2b mMBp2`bBi�B`2b /2 _2MM2b- kyR9- TX 8j@dyX

ě Ŀ G2b i2MbBQMb 2i �`#Bi`�;2b �m +ƾm` /2 H� T`Q72bbBQMM�HBb�iBQM TQHBiB[m2 BMi2`Kû/B�B`2X G2 +�b /2b
�/DQBMib /2b pBHH2b ŀ- _2pm2 7`�MÏ�Bb2 /2 b+B2M+2 TQHBiB[m2 dRURV- kykR- TX 8R@dkX

RkR



G2?BM;m2- S�i`B+F- Ŀ oQ+�iBQM- �`i- KûiB2` Qm T`Q72bbBQM \ *Q/B}+�iBQM 2i ûiB[m2i�;2 /2b �+iBpBiûb
TQHBiB[m2b ŀ- G� T`Q72bbBQM TQHBiB[m2- sAs2@ss2 bBĕ+H2b- bQmb H� /B`X /2 JB+?2H P772`Hö- S�`Bb-
"2HBM- kyRd URNNNV- TX RyN@RejX

G2?BM;m2- S�i`B+F 2i oB;MQM- aû#�biB2M- Ŀ G2b `�TTQ`ib T`Q#HûK�iB[m2b �mt BM/2KMBiûb /2b Ŀ T2iBib ŀ
ûHmb /�Mb H2b KQM/2b `m`�mtX lM2 `û;mH�iBQM T�` H� KQ/2biB2 2i bQmb +QMi`ƬH2 HQ+�H ŀ- _2pm2 7`�MÏ�Bb2
/2 b+B2M+2 TQHBiB[m2 dRURV- kykR- TX dj@N8X

G2K2`+B2`- *H�B`2- Ŀ G2b +�``Bĕ`2b /2b K2K#`2b /2b BMbiBimiBQMb +QMbmH�B`2b T�`BbB2MM2b �m sAs2
bBĕ+H2 ŀ- >BbiQB`2 � K2bm`2 ssURfkV- kyy8- TX 8N@N8X

G2K2`+B2`- *H�B`2 2i SB+�`/- 1KK�Mm2HH2- Ŀ Zm2HH2 �TT`Q+?2 T`QbQTQ;`�T?B[m2 \ ŀ- G2b mMb 2i H2b
�mi`2bXXX "BQ;`�T?B2b 2i T`QbQTQ;`�T?B2 2M ?BbiQB`2 /2b b+B2M+2b- bQmb H� /B`X /2 G�m`2Mi _QHH2i 2i
S?BHBTT2 L�#QMM�M/- S`2bb2b mMBp2`bBi�B`2b /2 L�M+v- L�M+v- kyRk- TX ey8@ejyX

G2K2`+B2`- *H�B`2 2i w�H+- *H�B`2- Jûi?Q/2b [m�MiBi�iBp2b TQm` HǶ?BbiQ`B2M- S�`Bb- G� .û+Qmp2`i2-
kyy3X

G2`Qv- u�MM- Ŀ G� MQiBQM /Ƕ2z2+iBpBiû /m /`QBi ŀ- .`QBi 2i bQ+Bûiû dNUjV- kyRR- TX dR8@djkX
G2bM�`/- G�m`2Mi- Ŀ PTiBK�H J�i+?BM; �M/ aQ+B�H a+B2M+2b ŀ- kyye- TX kdX
G2pB- :BQp�MMB- Ŀ G2b mb�;2b /2 H� #BQ;`�T?B2 ŀ- �MM�H2b 1a* 99UeV- RN3NX
GQm�mHi- 6`û/û`B+ 2i S2HH2M- *û/`B+- G� /û7�Bi2 ûH2+iQ`�H2 , T`Q/m+iBQMb- �TT`QT`B�iBQMb- #B7m`+�iBQMb-

_2MM2b- 6`�M+2- S`2bb2b mMBp2`bBi�B`2b /2 _2MM2b- kyRNX
J�`BQi- LB+QH�b- "�BMb /2 7QmH2 , H2b pQv�;2b T`ûbB/2MiB2Hb 2M T`QpBM+2- R333@kyyk- S�`Bb- 6`�M+2-

"2HBM- kyyeX
J�``2H- :mBHH�mK2- Ŀ aQ+BQHQ;B2 ?BbiQ`B[m2 /2b +�``Bĕ`2b /2 +mKmH ŀ- 6�B`2 /2 H� b+B2M+2 TQHBiB[m2-

bQmb H� /B`X /Ƕup2b .öHQv2 2i "2`M�`/ oQmi�i- S�`Bb- "2HBM- kyyk- TX kyR@kRdX
ě Ŀ GǶûHm 2i bQM /Qm#H2X *mKmH /2b K�M/�ib 2i +QMbi`m+iBQM /2 HǶúi�i `ûTm#HB+�BM 2M 6`�M+2 /m KBHB2m

/m sAsĕK2 �m KBHB2m /m ssĕK2 bBĕ+H2 ŀ- h?ĕb2- lMBp2`bBiû SB2``2 J2M/ĕb 6`�M+2- :`2MQ#H2 AA c
AMbiBimi /Ƕûim/2b TQHBiB[m2b /2 :`2MQ#H2- kyyjX

ě Ŀ G� /ûKQ+`�iB2 7`�MÏ�Bb2 `û7Q`Kû2 T�` H� }M /m +mKmH /2b K�M/�ib \ G� HQB /2 kyR9 +QKK2 �#Qm@
iBbb2K2Mi /m T`Q+2bbmb `û7Q`K�i2m` /2b BM+QKT�iB#BHBiûb ûH2+iQ`�H2b 2M 6`�M+2 ŀ- *QM;`ĕb �6aS
kyRd @ ah9j _û7Q`K2` H� /ûKQ+`�iB2X G2 +?�M;2K2Mi BMbiBimiBQMM2H 2M +QMi2ti2- DmBHX kyRdX

ě Ŀ *mKmH /2b K�M/�ib ŀ- .B+iBQMM�B`2 /2b TQHBiB[m2b i2``BiQ`B�H2b- S�`Bb- S`2bb2b /2 a+B2M+2b SQ-
kykyX

ě Ŀ *mKmH /2b K�M/�ib , H� }M /ǶmM2 BMbiBimiBQM \ ŀ- LQmp2HH2 bQ+BQHQ;B2 TQHBiB[m2 /2 H� 6`�M+2- S�`Bb-
�`K�M/ *QHBM- kykR- TX 3j@N8X

J�``2H- :mBHH�mK2 2i S�v`2- _2M�m/- h2KTQ`�HBiûUbV TQHBiB[m2UbV , H2 i2KTb /�Mb HǶ�+iBQM TQHBiB[m2
+QHH2+iBp2- GQmp�BM@H�@L2mp2- .2 "Q2+F bmTû`B2m`- kyR3X

J�biB�b- C2�M- G2 aûM�i /2 H� o2 _ûTm#HB[m2 , `û7Q`K2 2i `2MQmp2�m- S�`Bb- 6`�M+2- 1+QMQKB+�- RN3yX
J�mbb- J�`+2H 2i 6�m+QMM2i- S�mH- Ŀ aQ+BQHQ;B2 , Q#D2i 2i Kûi?Q/2 ŀ- G� ;`�M/2 1M+v+HQTû/B2 jy-

RNyRX
Jö/�`/- C2�M@6`�MÏQBb- Ŀ G� `2+?2`+?2 /m +mKmH /2b K�M/�ib T�` H2b +�M/B/�ib �mt ûH2+iBQMb Hû@

;BbH�iBp2b bQmb H� o2 _ûTm#HB[m2 ŀ- G2b 7�+i2m`b HQ+�mt /2 H� pB2 TQHBiB[m2 M�iBQM�H2- bQmb H� /B`X
/Ƕ�H#2`i J�#BH2�m- S�`Bb- Sû/QM2- RNdk- TX RjN@RedX

JB+?QM- aû#�biB2M 2i PHHBQM- úiB2MM2- Ŀ _2iQm` bm` H� T`Q72bbBQMM�HBb�iBQM TQHBiB[m2X _2pm2 /2
HBiiû`�im`2 +`BiB[m2 2i T2`bT2+iBp2b ŀ- aQ+BQHQ;B2 /m i`�p�BH eyURV- kyR3X

Rkk



JB+?QM- aû#�biB2M 2i PHHBQM- 1iB2MM2- Ŀ aQ+BQ;`�T?B2 /2b T�`H2K2Mi�B`2b ŀ- h`�Biû /Ƕûim/2b T�`H2@
K2Mi�B`2b- bQmb H� /B`X /ǶPHBpB2` _Qx2M#2`; 2i ú`B+ h?B2`b- kyR3- TX j9j@je3X

JQ?�KK2/- J�`r�M- G2b bQ`iB2b /2 /ûHBM[m�M+2- S�`Bb- G� .û+Qmp2`i2- kyRkX
JQ`2H- "2MD�KBM- Ŀ .2p2MB` mM #QM bûM�i2m`X .2b T`2KB2`b T�b ¨ H� Hû;BiBKBiû /2 HǶ2tT2`i ŀ- *QM;`ĕb

/2 HǶ�bbQ+B�iBQM 7`�MÏ�Bb2 /2 b+B2M+2 TQHBiB[m2- kyR8X
ě Ŀ *2 [m2 +QMi2 H2 +QKTi2 `2M/m , HǶBMbiBimiBQM /ǶmM Q`/`2 T�`H2K2Mi�B`2 B/û�HBbû ŀ- .`QBi 2i bQ+Bûiû

N3URV- kyR3- TX RdN@RNNX
ě G2 aûM�i 2i b� Hû;BiBKBiû , HǶBMbiBimiBQM BMi2`T`ĕi2 /ǶmM `ƬH2 +QMbiBimiBQMM2H- S�`Bb- 6`�M+2- .�HHQx-

kyR3X
ě Ŀ o�`B�iBQM BM i?2 _QH2 �M/ AKT�+i Q7 ai�M/BM; *QKKBii22b , h?2 *�b2 Q7 i?2 6`2M+? a2M�i2 ŀ-

S�`HB�K2Mi�`v �z�B`b djU9V- Q+iX kyky- TX dj9@d83X
JQ`2H- ai�MBbH�b- Ŀ �mUtV +ƾm`UbV /2b T`Q72bbBQMbX S2Mb2` H2 `�TTQ`i /2b T`Q72bbBQMb ¨ HǶ?ûiû`QMQKB2

�p2+ �##Qii 2i "Qm`/B2m ŀ- �M/`2r �##Qii 2i HǶ?û`Bi�;2 /2 HǶû+QH2 /2 *?B+�;Q- bQmb H� /B`X /2 .B/B2`
.2K�xBĐ`2 2i JQ`;�M CQmp2M2i- iX R- 1/BiBQMb /2 HǶ1>1aa- kyRe- TX jR8@jj9X

JQbbmx@G�p�m- C�MBM2- Ŀ G� T�`Biû 2M TQHBiB[m2- ?BbiQB`2 2i T`2KB2` #BH�M ŀ- h`�p�BH- ;2M`2 2i bQ+Bûiûb
dURV- kyyk- TX 9R@8dX

L�p�``2- J�m/- .2p2MB` ûHm2 , ;2M`2 2i +�``Bĕ`2 TQHBiB[m2- _2MM2b- 6`�M+2- S`2bb2b mMBp2`bBi�B`2b /2
_2MM2b- kyR8X

L�p�``Q- CmHB2M- Ŀ G2 +mKmH /2b K�M/�ib 2M 1m`QT2 , HǶ2t+2TiBQM 7`�MÏ�Bb2 ¨ HǶûT`2mp2 /2 H� +QK@
T�`�BbQM ŀ- G2 `2M7Q`+2K2Mi /2 H� HBKBi�iBQM /m +mKmH /2b K�M/�ib 2i /2b 7QM+iBQMb , _2;�`/b bm`
H2b HQBb Q`/BM�B`2 2i Q`;�MB[m2 /m R9 7ûp`B2` kyR9- bQmb H� /B`X /2 S�i`B+B� .2K�v2@aBKQMB- �``�b-
�`iQBb S`2bb2b lMBp2`bBiû- kyRe- TX Ry8@RkyX

P772`Hö- JB+?2H- aQ+BQHQ;B2 /2 H� pB2 TQHBiB[m2 7`�MÏ�Bb2- S�`Bb- G� .û+Qmp2`i2- kyy9X
ě û/X- G� T`Q72bbBQM TQHBiB[m2 , sAs2@ssA2 bBĕ+H2b- S�`Bb- "2HBM- kyRd URNNNVX
PHHBQM- úiB2MM2- Ŀ *?�M;2` /2 pB2X G2b /ûTmiûb MQpB+2b 2i H� +QM/BiBQM TQHBiB[m2 �m ssA2 bBĕ+H2 ŀ-

SQHBiBt Rk3U9V- kyRN- TX NR@RR9X
ě G2b +�M/B/�ib , MQpB+2b 2i T`Q72bbBQMM2Hb 2M TQHBiB[m2- S�`Bb- 6`�M+2- Sl6- kykRX
Pbi- 6`�MÏQBb 2i o�M /2 E2`+?Qp2- JB+?2H- .2 H� Tv`�KB/2 �m `ûb2�m \ TQm` mM2 i?ûQ`B2 /B�H2+iB[m2

/m /`QBi- N9- "`mt2HH2b- Sm#HB+�iBQMb /2b 6�+mHiûb mMBp2`bBi�B`2b a�BMi@GQmBb- kyykX
S�bb2`QM- C2�M@*H�m/2- Ŀ "BQ;`�T?B2b- ~mt- BiBMû`�B`2b- i`�D2+iQB`2b ŀ- _2pm2 7`�MÏ�Bb2 /2 bQ+BQHQ;B2

jRURV- RNNy- TX j@kkX
S2`/QM+BM- �MiQM- Ŀ .2b J�`Q+�BMb TQm` 72`K2` H2b KBM2b , BKKB;`�iBQM 2i `û+2bbBQM +?�`#QMMBĕ`2

/�Mb H2 LQ`/@S�b@/2@*�H�Bb URN98@RNNyV ŀ- i?ĕb2 /2 /Q+iX- kyR3X
ě Ŀ hQmb �m +?�`#QM \ AMû;�HBiûb /2 +�``Bĕ`2b 2i KQ#BHBiûb Qmp`Bĕ`2b /�Mb H� `û+2bbBQM ULQ`/@S�b@/2@

*�H�Bb- RN98@RNNyV ŀ- :2Mĕb2b RkkURV- kykR- TX N@jjX
S2``BM2�m- S�b+�H- G2 pQi2 /Bb`mTiB7 , H2b ûH2+iBQMb T`ûbB/2MiB2HH2b 2i Hû;BbH�iBp2b /2 kyRd - S�`Bb-

a+B2M+2b TQ- G2b S`2bb2b- kyRdX
S?öHBTT2�m- ú`B+- Ŀ G� }M /2b MQi�#H2b `2pBbBiû2 ŀ- G� T`Q72bbBQM TQHBiB[m2- sAs2@ss2 bBĕ+H2b- bQmb

H� /B`X /2 JB+?2H P772`Hö- S�`Bb- "2HBM- kyRd URNNNV- TX dN@Ry3X
S`Qbi- �MiQBM2- .Qmx2 H2ÏQMb bm` HǶ?BbiQB`2- S�`Bb- ú/BiBQMb SQBMib- kyRyX
Sm/�H- _QK�BM- Ŀ Ŀ am` H� `ûB}+�iBQM /2b +QHH2+iB7b ŀ , ¨ T`QTQb /2 HǶû+QH2 /2 *?B+�;Q ŀ- *�?B2`b

BMi2`M�iBQM�mt /2 bQ+BQHQ;B2 RRNUkV- kyy8- TX jed@jdeX

Rkj



_�M;2QM- 6`�MÏQBb- Ŀ G� }M /m +mKmH 2Mi`2 H2b 7QM+iBQMb 2tû+miBp2b HQ+�H2b 2i mM K�M/�i T�`H2K2M@
i�B`2 ŀ- G2 `2M7Q`+2K2Mi /2 H� HBKBi�iBQM /m +mKmH /2b K�M/�ib 2i /2b 7QM+iBQMb , _2;�`/b bm` H2b
HQBb Q`/BM�B`2 2i Q`;�MB[m2 /m R9 7ûp`B2` kyR9- bQmb H� /B`X /2 S�i`B+B� .2K�v2@aBKQMB- �``�b-
�`iQBb S`2bb2b lMBp2`bBiû- kyRe- TX RkR@RjkX

_�vKQM/- CmbiBMB2M- Ŀ "�aGu úKBH2- CQb2T? ŀ- G2 J�Bi`QM- Q+iX kyRyX
_Q#2ii2- LB+QH�b- GǶ�M�Hvb2 bi�iBbiB[m2 /2b i`�D2+iQB`2b , hvTQHQ;B2b /2 bû[m2M+2b 2i �mi`2b �TT`Q+?2b-

S�`Bb- AM2/ ú/BiBQMb- kykRX
ě Ŀ h`22b �M/ 7Q`2bibX _2+m`bBp2 T�`iBiBQMBM; �b �M �Hi2`M�iBp2 iQ T�`�K2i`B+ `2;`2bbBQM KQ/2Hb BM

bQ+B�H b+B2M+2b ŀ- aQ+�`sBp S�T2`b- 7ûpX kykRX
_Q+?2`- :mv- Ŀ GǶ2z2+iBpBiû /m /`QBi ŀ- h?ûQ`B2b 2i ûK2`;2M+2 /m /`QBi , THm`�HBbK2- bm`/ûi2`KBM�iBQM

2i 2z2+iBpBiû- bQmb H� /B`X /Ƕ�M/`û2 G�DQB2- _Q/2`B+F �X J�+/QM�H/- _B+?�`/ C�M/� 2i :mv
_Q+?2`- JQMi`û�H , h?ûKBb- "`mt2HH2b , "`mvH�Mi- RNN3- TX Rjj@R8yX

_Qx2M#2`;- PHBpB2` 2i oB;Qm`- *û+BH2- Ŀ *QKK2Mi T2Mb2Mi H2b T�`H2K2Mi�B`2b \ G2b `ƬH2b- p�H2m`b
2i `2T`ûb2Mi�iBQMb /2b ûHmb ŀ- h`�Biû /Ƕûim/2b T�`H2K2Mi�B`2b- bQmb H� /B`X /ǶPHBpB2` _Qx2M#2`; 2i
ú`B+ h?B2`b- kyR3- TX jN8@9j9X

a�rB+FB- 6`û/û`B+- Ŀ *H�bb2` H2b ?QKK2b TQHBiB[m2bX G2b mb�;2b /2b BM/B+�i2m`b /2 TQbBiBQM bQ+B�H2 TQm`
H� +QKT`û?2MbBQM /2 H� T`Q72bbBQMM�HBb�iBQM TQHBiB[m2 ŀ- G� T`Q72bbBQM TQHBiB[m2- sAs2@ss2 bBĕ+H2b-
bQmb H� /B`X /2 JB+?2H P772`Hö- S�`Bb- "2HBM- kyRd URNNNV- TX Rj8@RdyX

a�rB+FB- 6`û/û`B+ 2i "`B[m2i- C2�M@GQmBb- Ŀ GǶ�M�Hvb2 HQ+�HBbû2 /m TQHBiB[m2 ŀ- SQHBiBt kUd@3V- RN3NX
a+?H2bBM;2`- CQb2T? �X- �K#BiBQM �M/ TQHBiB+b , TQHBiB+�H +�`22`b BM i?2 lMBi2/ ai�i2b- *?B+�;Q AHHX-

1i�ib@lMBb /Ƕ�Kû`B[m2- _�M/ J�+L�HHv- RNeeX
a+?M�ii2`2`- hBM2ii2- Ŀ G2b bivH2b /2 `2T`ûb2Mi�iBQM- H2m`b /ûi2`KBM�Mib 2i 2z2ib +QKTQ`i2K2M�mt ,

ûim/2 2KTB`B[m2 /2b bûM�i2m`b 7`�MÏ�Bb ŀ- i?ĕb2 /2 /Q+iX- lMBp2`bBiû /2 "Q`/2�mt- kyR9X
ě Ŀ lM/2`bim/B2/ �M/ mM/2`2biBK�i2/ \ q?�i /2i2`KBM2b b+B2MiB}+ �ii2MiBQM QM b2+QM/ +?�K#2`b \ ŀ-

6`2M+? SQHBiB+b Rj- kyR8- TX jyk@jRdX
ě Ŀ G2b bûM�i2m`b 7`�MÏ�Bb- T�`H2K2Mi�B`2b 7�MiƬK2b \ ŀ- SQmpQB`b R8NU9V- kyRe- TX Nj@RyyX
a+?Qiiö- J�Mm2H- Ŀ *QMbi`mB`2 /2b �M�HQ;B2b `�BbQMMû2bX _û~2tBQMb ¨ T�`iB` /2 i`�p�mt bm` HǶ2t+2HH2M+2

BM/BpB/m2HH2 ŀ- G� +QMbi`m+iBQM /ǶQ#D2i 2M bQ+BQHQ;B2 , �+im�HBiû /ǶmM2 /ûK�`+?2- bQmb H� /B`X /2 GQmBb
SBMiQ- omH�BM2b@bm`@a2BM2- 6`�M+2- ú/BiBQMb /m *`Q[m�Mi- kyky- TX R9R@R83X

a2`p2`BM- 1p2HvM2 2i G�b+QmK2b- SB2``2- Ŀ h?ûQ`B2b 2i T`�iB[m2b /2 HǶ2z2+iBpBiû /m /`QBi ŀ- .`QBi 2i
aQ+Bûiû UkV- RN3e- TX RyR@Rk9X

aBM2�m- J�`B2ii2- Ŀ G� T�`Biû Hû;BbH�iBp2 2M 6`�M+2- kyyk@yd , G2b bi`�iû;B2b T�`iBb�M2b /2 +QMiQm`M2@
K2Mi /2 H� HQB ŀ- arBbb SQHBiB+�H a+B2M+2 _2pB2r R9U9V- kyy3- TX d9R@de8X

ě Ŀ *?�TBi`2 eX GǶ�;2 /2b `û7Q`K2b ŀ- 62KK2b 2i TQmpQB` bQmb H� o2 _ûTm#HB[m2- S�`Bb- S`2bb2b /2
a+B2M+2b SQ- kyRR- TX ReR@kyyX

ě Ŀ *?�TBi`2 dX Ŀ S�`Biû ŀ �M tX Pɍ bQMi H2b 72KK2b /2 TQmpQB` \ ŀ- 62KK2b 2i TQmpQB` bQmb H� o2
_ûTm#HB[m2- S�`Bb- S`2bb2b /2 a+B2M+2b SQ- kyRR- TX kyR@k8NX

aBM2�m- J�`B2ii2 2i hB#2`D- oBM+2Mi- Ŀ *�M/B/�ib 2i /ûTmiûb 7`�MÏ�Bb 2M kyykX lM2 �TT`Q+?2 bQ+B�H2
/2 H� `2T`ûb2Mi�iBQM ŀ- _2pm2 7`�MÏ�Bb2 /2 b+B2M+2 TQHBiB[m2 8dUkV- kyyd- TX Rej@R38X

aiQM2- G�r`2M+2- Ŀ S`QbQTQ;`�T?v ŀ- .�2/�Hmb RyyURV- RNdR- TX 9e@dNX
aim/2`- J�ii?B�b 2i _Bib+?�`/- :BH#2`i- Ŀ q?�i K�ii2`b BM /Bz2`2M+2b #2ir22M HB72 i`�D2+iQ`B2b , �
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