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G� J�t SH�M+F _2b2�`+? GB#`�`v 7Q` i?2 >BbiQ`v �M/ .2p2HQTK2Mi Q7 EMQ@
rH2/;2 +QKT`2M/2 i`2 +QHH�M2, aim/B2b- S`Q+22/BM;b 2 aQm`+2bX 1bb2 T`2@
b2Mi�MQ �H Tm##HB+Q MmQpB `BbmHi�iB /B `B+2`+� 2 i2biB +H�bbB+B BM mM 7Q`K�@
iQ BMMQp�iBpQ- +?2 +QK#BM� B p�Mi�;;B /2HH2 Tm##HB+�xBQMB i`�/BxBQM�HB +QM
HǶmbQ /2H K2xxQ /B;Bi�H2X A pQHmKB bQMQ /BbTQMB#BHB bB� BM 7Q`K� /B i2biB �
bi�KT� bB� +QK2 Tm##HB+�xBQMB QMHBM2 QT2M@�++2bbX G� [m�HBi¨ /2HH2 QT2`2
b+B2MiB}+?2 T`QTQbi2 ĕ �bbB+m`�i� /�H +QMi`QHHQ /2B K2K#`B /2H *QKBi�iQ
a+B2MiB}+Q 2 /B 2bT2`iB �/ 2bbQ +QHH2;�iBX

A pQHmKB /2HH2 i`2 +QHH�M2 bB `BpQH;QMQ MQM bQHQ � bim/BQbB 2 bim/2M@
iB /B p�`B2 /Bb+BTHBM2- K� �M+?2 � mM Tm##HB+Q TBɍ �KTBQ BMi2`2bb�iQ �
+QKT`2M/2`2 BH `mQHQ /2HH� b+B2Mx� M2H MQbi`Q KQM/QX 1bbB T2`K2iiQMQ mM
�++2bbQ /B`2iiQ 2 � #�bbQ +QbiQ �HH2 7QMiB /2H b�T2`2X AMQHi`2- +QK#BM�M/Q
H� bi�KT� +QM HǶ2/BxBQM2 /B;Bi�H2- H2 i`2 +QHH�M2 T`2b2Mi�MQ mM MmQpQ KQ@
/Q /B Tm##HB+�`2 B `BbmHi�iB /2HH2 `B+2`+2 2 /B bim/B�`2 7QMiB biQ`B+?2 Q i2KB
�iim�HBX A pQHmKB- BM}M2- K2iiQMQ � /BbTQbBxBQM2 7QMiB T`BK�`B2 �Hi`BK2MiB
/B{+BHK2Mi2 `2T2`B#BHBX

GǶBMBxB�iBp� ĕ BH `BbmHi�iQ /2;HB b7Q`xB +QM;BmMiB /2B /BT�`iBK2MiB /B `B@
+2`+� /B i`2 BbiBimiB /2HH� aQ+B2i¨ J�t SH�M+F, BH J�t SH�M+F AMbiBimi2 7Q`
i?2 >BbiQ`v Q7 a+B2M+2- BH 6`Bix >�#2` AMbiBimi2 2 BH J�t SH�M+F AMbiBimi2
7Q` :`�pBi�iBQM�H S?vbB+b U�H#2`i@1BMbi2BM@AMbiBimiVX Zm2bi� BMBxB�iBp� ĕ
BM HBM2� +QM H� "2`HBM .2+H�`�iBQM QM PT2M �++2bb iQ EMQrH2/;2 BM i?2
a+B2M+2b �M/ >mK�MBiB2b- T`QKQbb� /�HH� aQ+B2i¨ J�t SH�M+F M2H kyyjX

P;MB pQHmK2 /2HH� +QHH�M� aim/B2b ĕ /2/B+�iQ � mM i2K� +?B�p2 /2H@
H� biQ`B� 2 /2HHQ bpBHmTTQ /2H b�T2`2, BH i2K� pB2M2 BM/�;�iQ �ii`�p2`bQ
T`QbT2iiBp2 /B `B+2`+� KmHiB/Bb+BTHBM�`B 2 +QK#BM� �M�HBbB /2HH2 7QMiB +QM
�TT`Q++B i2Q`B+B /ǶBM/B`BxxQX :HB bim/B `�TT`2b2Mi�MQ BH `BbmHi�iQ /B H�pQ@
`B /B ;`mTTQ /2/B+�iB � i2K�iB+?2 +?2 bT�xB�MQ /�HH� ;HQ#�HBxx�xBQM2 /2H
b�T2`2 �HH� M�im`� /2HHǶBMMQp�xBQM2 b+B2MiB}+�X

A pQHmKB /2HH� +QHH�M� S`Q+22/BM;b `�++QH;QMQ B `BbmHi�iB /B BM+QMi`B
/B bim/BQ bm i2KB �iim�HB 2 7�pQ`Bb+QMQ- �M+?2 �ii`�p2`bQ mM� TB�ii�7Q`K�
/B;Bi�H2- mHi2`BQ`B +QHH�#Q`�xBQMB bm;HB bi2bbB �`;QK2MiBX

P;MB pQHmK2 /2HH� +QHH�M� aQm`+2b T`2b2Mi� 7QMiB T`BK�`B2 /B `BHB2pQ
T2` H� biQ`B� 2 HQ bpBHmTTQ /2H b�T2`2- BM 7�+bBKBH2- i`�b+`BxBQM2 Q i`�/mxBQM2X
G2 7QMiB bQMQ �++QKT�;M�i2 /� mMǶBMi`Q/mxBQM2 2 /� �TT�`�iB /B +QKK2MiQ
7`miiQ /B MmQp2 `B+2`+?2X h`� H2 7QMiB `BT`Q/Qii2 BM [m2bi� +QHH�M� pB bQMQ
HB#`B `�`B- K�MQb+`BiiB- /Q+mK2MiB Q �Hi`B K�i2`B�HB MQM BKK2/B�i�K2Mi2
�++2bbB#BHB T`2bbQ H2 #B#HBQi2+?2 2 ;HB �`+?BpBX

G� Tm##HB+�xBQM2 /2HH2 i`2 +QHH�M2 bB �pp�H2 /2HH� +QMbmH2Mx� /B bT2+B�HB@
biB 2 �##BM� BH HB#`Q +H�bbB+Q- T`Q/QiiQ b2+QM/Q H� 7Q`KmH� T`BMi@QM@/2K�M/-
+QM H2 KQ/2`M2 i2+MQHQ;B2 /B;Bi�HBX Zm2bi� BMBxB�iBp� T`2M/2 �ppBQ /�HH�
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#�M+� /�iB 1*>P U1m`QT2�M *mHim`�H >2`Bi�;2 PMHBM2V- H2 +mB 7mMxBQM�HB@
i¨ p2M;QMQ �KTHB�i2- 2 �bTB`� � /Bp2Mi�`2 mM KQ/2HHQ T2` mM �K#B2Mi2 /B
`B+2`+� #�b�iQ bmHH� i2+MQHQ;B� qQ`H/ qB/2 q2#- BM ;`�/Q /B ;�`�MiB`2 mM
�++2bbQ BMi2`�iiBpQ �HH2 BM7Q`K�xBQMBX
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*�TBiQHQ R
GǶ�miQ`2

"2`M�`/BMQ "�H/B M�b+2 �/ l`#BMQ BH e ;Bm;MQ R88jX .QTQ �p2` �TT`2bQ H2
HBM;m2 +H�bbB+?2 T�bb� � 7`2[m2Mi�`2 H� +2`+?B� /2HH2 T2`bQM2 +?2 bB `BmMBb+Q@
MQ BMiQ`MQ �H 7�KQbQ K�i2K�iB+Q 62/2`B+Q *QKK�M/BMQXR *QKK�M/BMQ
bi�p� bpQH;2M/Q /� KQHiB �MMB mM T`Q;`�KK� /B 2/BxBQMB- BM i`�/mxBQM2
H�iBM� +QM `2H�iBpQ +QKK2MiQ- /2HH2 TBɍ BKTQ`i�MiB QT2`2 K�i2K�iB+?2
/2HHǶ�MiB+?Bi¨- 2 HQ bi2bbQ "�H/B T�`i2+BTǁ �iiBp�K2Mi2 � [m2bi� BKT`2b�X
.B+2 BM7�iiB M2HH� pBi� /2H bmQ K�2bi`Q T�`H�M/Q /2HHǶ�++m`�i2xx� /2HH2 }@
;m`2 /2HH2 bm2 QT2`2, ǳ1 #2M TQbbǶBQ MQi�`2 [m2biQ 7�iiQ- TQB+?û 2bb2M/Q
BQ ;BQp�M2iiQ 2i �ii2M/2M/Q +QM KQHi� /QH+2xx� � [m2biB bim/B- M2 /Bb2;M�B
+QM KQHi� T�xB2Mx� ;`�M/BbbBKQ MmK2`QǴXk 1/ �M+Q`� M2H /Bb+Q`bQ TQbiQ
�p�MiB �HH� bm� i`�/mxBQM2 /2;HB �miQK�iB /B 1`QM2,j

*QbŢ /2 H2 aTB`Bi�HB +QK2 /B [m2bi2 b+`Bbb2 >2`QM2- 2 MQM ĕ KQH@
iQ +?2 62/2`B+Q *QKK�M/BMQ i`�/mbb2 H2 aTB`Bi�HB BM H�iBMQ 2 H2
BHHmbi`ǁ /B };m`2X9 Zm2HHB TQB +?2 BH K2/2bBKQ >2`QM2 b+`Bbb2 /2
H2 a2KQp2MiB b2 M2 p2M;QMQ 7mQ`B /� H2 i2M2#`2 /2 HǶ�MiB+?Bi¨ BH@
Hmbi`�iB 2i BHHmKBM�iB /� MQBc 2bb2M/Q bi�iB 2bbQ`i�iB 2i BM�MBKBiB
� 7�`HQ /�H K2/2bBKQ *QKK�M/BMQX8

aim/B� /mM[m2 bQiiQ H� /Bb+BTHBM� /B *QKK�M/BMQ T2` +BM[m2 �MMB /�H
R8dy �H R8d8- �M+?2 b2 /B 7�iiQ MQM bB i`�ii� /B +BM[m2 �MMB TB2MB- BM [m�MiQ
/�H R8dj �H R8d8 2;HB bB `2+� � S�/Qp� T2` bim/B�`2 K2/B+BM�X J� [mB-
+QK2 �z2`K� 2;HB bi2bbQ BM mM� bm� QT2`� BM2/Bi�- BMp2+2 /B /2/B+�`bB �
[m2biB bim/B 7`2[m2Mi� +QM �bbB/mBi¨ H2 H2xBQMB /B }HQbQ}�-e 2 MQM /Bb/2;M�
[m2HH2 `B;m�`/�MiB H2 H2ii2`2 +H�bbB+?2- /Bp2Mi�M/Q +QbŢ bi`2iiQ +QMQb+2Mi2
/B 1K�Mm2H J�`;mMBQbd +?2 BM [m2HHǶ�i2M2Q H2 BMb2;M�p�X a2;m2 BMQHi`2 H2
R62/2`B+Q *QKK�M/BMQ- R8yNĜR8d8X
k"�H/B URNN3- 8R3VX
j1`QM2 /B �H2bb�M/`B�- A /X*X
9*QKK�M/BMQ UR8d8VX
8"�H/B UR83N- N`VX
e:2MBQ- Qp2`Q H� KBbi2`BQb� T2`2;`BM�iBQM2- a2``�B Ukyyk- Rd9ĜRd8VX
d1K�Mm2H J�`;mMBQb- R89NĜReykX



9 RX GǶ�miQ`2

H2xBQMB /B K�i2K�iB+� /B SB2i`Q *�i2M�-3 �M+?2 b2 +QM TQ+Q T`Q}iiQ +QK2
2;HB bi2bbQ �z2`K� M2HH� *`QMB+� /2Ƕ K�i2K�iB+B,

SB2i`Q *�i2M� UR8djV S�/Qp�MQX J2Mi`2 BQ KB i`Qp�pQ M2HHQ
bim/BQ /B S�/Qp� H2;;2p� Tm#HB+�K2Mi2 H2 K�i2K�iB+?2- 2 /�
HmB pB//B 2bTQ``2 H2 J2+?�MB+?2 /Ƕ�`BbiQiBH2X 1;HB 2`� p2++?BQ 2
7�+2iQ /B K�MB2`�- +?2 bT2bbQ 2`� TB2M� H� bm� b+mQH� /B ;2MiB
/2bB/2`Qb2 TBɍ /B `B/2`2 +?2 /ǶBKT�`�`2X LQM 2`� ?mQKQ /B
T`Q7QM/� /Qii`BM�- 2 MQM ?� /�iQ 7mQ`B /2H bmQ +?2 mM� b2KTHB+2
2 TB++BQH� a72`�XN

G� bm� QT2`� TBɍ BKTQ`i�Mi2 +QKTQbi� BM [m2B i2KTB ĕ H� i`�/mxBQM2 /2B
;B¨ +Bi�iB �miQK�iB /B 1`QM2- H� [m�H2 �HHQ`� 2`� ;B¨ }MBi� +QK2 `BbmHi�
/�HH� /2/B+�iQ`B� � :B�+QKQ *QMi�`BMBRy TQbi� �HHǶBMBxBQ /2H HB#`Q,

AM }M /� [m2H i2KTQ +?2 pBp2p� H� #mQM� K2KQ`B� /B 62/2`B+Q
*QKK�M/BMQ- BQ i`�/mbbB /�H ;`2+Q [m2biB /m2 HB#`2iiB /B >2`Q@
M2 /2HH2 J�++?BM2 b2 KQp2MiB +QM �MBKQ /B K�M/�`;HB BM Hm+2
M2H i2KTQ +?2 /�H K2/2bBKQ 7m`QMQ bi�KT�iB ;HB aTB`Bi�HB /B
[m2biQ bi2bbQ �miQ`2X J� bQT`�p2MmiQ TQB 2 /Bbi`�iiQ /� KQHiB
�Hi`B M2;QiBB- 2i BKT2/BiQ �M+Q /� HǶBKT`QpBb� KQ`i2 /B HmB- 7mB
M2+2bbBi�iQ � H�b+B�`HB /Q`KB`2XRR

am#BiQ /QTQ H� KQ`i2 /B *QKK�M/BMQ 2;HB BMBxB� � `�++Q;HB2`2 H2 MQiBxB2
/B +mB bB b2`pŢ TQB T2` +QKTQ``2 H2 oBi2 /2Ƕ K�i2K�iB+B- 2 BMQHi`2 T`Qb2@
;m2 B bmQB bim/B /B K�i2K�iB+� +QM BH K�i2K�iB+Q T2b�`2b2 :mB/Q#�H/Q /2H
JQMi2XRk _B2b+2 M2H 7`�ii2KTQ UR83yV � i`Qp�`2 mM� bBbi2K�xBQM2 /2}MB@
iBp� T`2bbQ H� TB++QH� +Q`i2 /B :m�bi�HH�- �bbmMiQ /� 62``�Mi2 :QMx�;�-Rj

bB;MQ`2 /2H HmQ;Q- +QM BH iBiQHQ /B K�i2K�iB+Q /B +Q`i2X L2H R83k- b2+QM/Q
H� i2biBKQMB�Mx� /2H bmQ T`BKQ #BQ;`�7Q 6�#`BxBQ a+�`HQM+BMQ-R9 "�H/B +QK@
TQM2 mM +QKK2Mi�`BQ bmB S`Q#H2KB J2++�MB+B Tb2m/Q�`BbiQi2HB+BXR8 Zm2biQ
i2biQ b�`¨ /� HmB bim/B�iQ � TBɍ `BT`2b2- 2 +`BiB+�K2Mi2 +QKK2Mi�iQ M2HH2
1t2`+Bi�iBQM2b +?2 p2M;QMQ [mB `BTm##HB+�i2X

3SB2i`Q *�i2M�- R8yRĜR8deX
N"�H/B URdyd- Rj8ĜRjeVX

Ry:B�+QKQ *QMi�`BMB- R8jeĜR8N8X
RR"�H/B UR83N- b2;MX�k`VX
Rk:mB/Q#�H/Q /2H JQMi2- R898ĜReydX
Rj62``�Mi2 AA :QMx�;� /B :m�bi�HH�- R8ejĜRejyX
R9LmHH� bB b� /B [m2biQ T2`bQM�;;BQX
R8"�H/B URekR- b2;MXV,U V,U jpVX



RX GǶ�miQ`2 8

AH T2`BQ/Q BKK2/B�i�K2Mi2 bm++2bbBpQ /2HH� bm� pBi� ĕ �bb�B T`QHB}+Q
/�H TmMiQ /B pBbi� H2ii2`�`BQ- QHi`2 � /m2 /B�HQ;?B +QKTQM2 BM7�iiB H2 bm2 /m2
QT2`2 bm oBi`mpBQXRe .B+2 2;HB M2HH� pBi� /2HHǶ�miQ`2 /2H .2 �`+?Bi2+im`�,

Zm�MiQ � ;HB a+�KBHHB BKT�`B-Rd MQM i2MB�KQ +?2 pB bB� +?B ?�#@
#B� iQ++�iQ HQ b+QTQc 2 T2`+?û MQB- mHiBKB /B imiiB ;HB �Hi`B- M2
?�##B�KQ b+`BiiQ mM i`�ii�i2HHQ- M2H [m�H2 +QM7miB�KQ HǶQTBMBQMB
/B imiiB +QHQ`Q +?2 ?�MMQ b+`BiiQ �p�MiB � MQB- MQM M2 /B+B�@
KQ MmHH�- `BK2ii2M/Q+B �H ;Bm/BiBQ +?2 M2 7�`¨ BH KQM/Q [m�M@
/Q HǶ?�p`¨ p2/miQX AQ KB TQbB �M+Q �/ mMǶ�Hi`� 7�iB+� BMiQ`MQ
� [m2biQ �miQ`2- bT`QM�iQpB /�Ƕ +QK�M/�K2MiB /B o2bT�bB�MQ
:QMx�;� .m+� /B a�##BQM2i�-R3 BH [m�H2 bB +QKTB�+[m2 +?ǶBQ
7QbbB b2+Q M2 H� H2iiBQM2 /B [m2biQ �miQ`2X GǶQT2`� 2`� mM .Bi@
iBQM�`BQ oBi`mpB�MQ-RN M2H [m�H2 bB /B+?B�`�p�MQ imii2 H2 T�`QH2
2i B i2`KBMB Qb+m`B +?2 bQMQ BM imii� H� bm� �`+?Bi2iim`�- BH +?2
7�+2pQ MQM KQHiQ /B{+BHK2Mi2- T2` H� +Q;MBiBQM2 /2 H2 HBM;m2
2 /2 H2 +Qb2- M2 H2 [m�HB }M /� 7�M+BmHHQ BQ KǶ2`Q T2` M�im`�H
BM+HBM�iBQM2 /BH2ii�iQc 2 +QM/mbbB HǶQT2`� BM}MQ �H b2biQ HB#`Q-
M2H [m�H i2KTQ Kmi�i� H� T`Qz2bbBQM2- 7m 7Q`x� +?ǶBQ TQM2bbB
HǶQT2`� +QbŢ BKT2`72ii� � /Q`KB`2Xky

L2H R83e [mBM/B- +QK2 2;HB bi2bbQ �++2MM� M2H bQT`�+Bi�iQ T�bbQ- "�H/B
pB2M2 +`2�iQ �#�i2 /B :m�bi�HH�- �TTQ;;B�iQ BM +Bǁ /� 62``�Mi2 :QMx�;�
+?2 /2bB/2`�p� HǶ2H2p�xBQM2 /2HH� +?B2b� ;m�bi�HH2b2 �/ �#�xB�c 2 T2` TQ`i�`2
� #mQM }M2 i�H2 T`QTQbBiQ BH MQbi`Q �miQ`2 bB `2+ǁ /B T2`bQM� � _QK�X
hQ`M�iQ � :m�bi�HH� HǶ�MMQ bm++2bbBpQ BMBxB� H� bi2bm`� /2HH2 bm2 oBi2 /2Ƕ
K�i2K�iB+B- +QK2 `BbmHi� /�HH2 /�i2 +?2 p2MBp�MQ /� HmB �TTQbi2 �HH� }M2
/B Q;MB #BQ;`�}�- BM7�iiB H� pBi� /B *QKK�M/BMQ- +?2 7m H� T`BK� �/ 2bb2`2
b+`Bii�- TQ`i� H� /�i� /2H kk MQp2K#`2 R83dX o2MB�KQ BMQHi`2 � b�T2`2
/� �H+mM2 H2ii2`2 +?2 "�H/B `B+QT`2 BH bmQ BM+�`B+Q /B �#�i2 +QM T�`iB+QH�`2
x2HQ- 2 pB2M2 TBɍ pQHi2 BM +QMi`�biQ +QM H2 �miQ`Bi¨ +BpBHBX J� /� [m2biQ
KQK2MiQ BM TQB B bmQB BMi2`2bbB bB bTQbi�MQ b2KT`2 /B TBɍ /�;HB �`;QK2MiB
b+B2MiB}+B p2`bQ HQ bim/BQ /2HH2 HBM;m2 Q`B2Mi�HB 2 /2HH2 K�i2`B2 i2QHQ;B+?2X
o� +QKmM[m2 MQi�iQ +?2 b2##2M2 2;HB MQM bB BMi2`2bb�bb2 TBɍ +QM +QMiBMmBi¨
/B [m2biB bim/B- 2##2 T2`ǁ TBɍ pQHi2 HǶQ++�bBQM2 /B iQ`M�`2 bm /B 2bbB- bB�
[m�M/Q T`Q+m`ǁ +?2 �H+mM2 bm2 QT2`2 7Qbb2`Q bi�KT�i2- bB� BM}M2 [m�M/Q
ReJ�`+mb oBi`mpBmb SQHHBQ- A �X*X
Rd"�H/B UReRk#VX
R3o2bT�bB�MQ :QMx�;� /B a�##BQM2i�- R8jRĜR8NRX
RN"�H/B UReRk�VX
ky"�H/B UR33d- 3dĜ33VX



e RX GǶ�miQ`2

BH };HBQ /B :mB/Q#�H/Q /2H JQMi2 bB `BpQHb2 � HmB T2` H� bi�KT� /2HH2 QT2`2
BM2/Bi2 /2H T�/`2X a+`Bp2 BM7�iiB P`�xBQ /2H JQMi2kR BM mM� bm� H2ii2`�
BM/B`Bxx�i� �H "�H/B,

AH aB;MQ` SB2` J�ii2Q :BQ`/�MBkk MQbi`Q T2Mb� /B K�M/�`KB
+2`iB QTmb+QHB /B KBQ T�/`2- �++Bǁ oX aX HQ` /B� mMǶQ++?B�i�-
T2`+?û T2MbQ K2ii2` 7mQ`B �M+� [m2biB /QTQ +?2 b�`¨ }MBi� H�
bi�KT� T`2b2Mi2 /2;HB �bi`QMQKB+B S`Q#H2KB-kj /B2i`Q �Ƕ [m�HB bB
�ii2M/2 +QMiBMm�K2Mi2- ;Qp2`M�M/QKB +QM BH bmQ T`m/2MiBbbBKQ
T�`2`2- +?2 HQ/Q 2bb2` K2;HBQ K2ii2` 7mQ`B [m2biB S`Q#H2KB- 2 TQB
H� *Q+H2�k9 2 ;HB QTmb+QHB- 2 b2 �Hi`Q pB `2bi� /B [m2H pB`imQbQ
aB;MQ`2Xk8

AMi�MiQ M2H R8Ne "�H/B bB 2`� `2+�iQ MmQp�K2Mi2 � _QK�- /Qp2 72`K�iQbB
}MQ �B T`BKB K2bB /2H R8N3- 2;HB 7m QbTBi2 /2H +�`/BM�H2 *BMxBQ �H/Q#`�M/B@
MBcke M2HH� +Q`i2 /2H /2iiQ +�`/BM�H2 +QMQ##2 :BQp�M "�iiBbi� _�BKQM/B-kd

#mQM K�i2K�iB+Q 2 bim/BQbQ /2HH� HBM;m� �`�#�- +QM BH [m�H2 BH MQbi`Q bB
KBb2 � bim/B�`2 H� /2ii� HBM;m�X L�b+QMQ BM7�iiB BM [m2biQ T2`BQ/Q B bmQB
BMi2`2bbB T2` �H+mM2 QT2`2 �`�#2- +?2 b7Q+B�`QMQ TQB M2HH� i`�/mxBQM2 /B mM�
;`Qbb� QT2`� ;2Q;`�}+�X L2B T`BKB �MMB /2H Reyy "�H/B +2`+� /B 7�` Tm##HB@
+�`2 �H+mM2 bm2 QT2`2 H2ii2`�`B2- K� bQHQ mM� T�`i2 /B [m2bi2 b�`¨ bi�KT�i�
� S�pB� 2 � S�`K�X aB 2`� BMi�MiQ �ppB+BM�iQ � 6`�M+2b+Q J�`B� AA /m+�
/Ƕl`#BMQ-k3 `B+2p2M/Q /� HmB HǶBM+�`B+Q /B +QKTQ``2 H� pBi� /B 62/2`B+Q /�
JQMi272Hi`QXkN G� ;`�xB� /B +mB ;Q/2p� T`2bbQ BH /m+�- 2 H2 +QMiBMm2 7`BxBQ@
MB +?2 bB i`Qp�p� �/ �z`QMi�`2 M2HH� bm� K�MbBQM2 /B �#�i2- HQ +QMpBMb2`Q
[mBM/B �/ �##�M/QM�`2 i�H2 +�`B+�- 2 � TQ`bB �H b2`pBxBQ /B [m2H aB;MQ`2-
BH +?2 �pp2MM2 M2H ReyNX _BiQ`M�iQ BM T�i`B� "�H/B /BpB2M2 mQKQ /B +Q`@
i2- 2/ ĕ BM+�`B+�iQ /B bpQH;2`2 BKTQ`i�MiB BM+�`B+?B- HQ i`QpB�KQ BM7�iiB M2H
ReRk +QK2 �K#�b+B�iQ`2 /2H /m+� /Ƕl`#BMQ � o2M2xB�- /Qp2 T`2b2MxB� �HH�
T`Q+H�K�xBQM2 /2H MmQpQ /Q;2X AM [m2biB bi2bbB �MMB �H+mM2 /2HH2 bm2 QT2@
`2 p2M;QMQ bi�KT�i2 BM :2`K�MB�- i`� [m2bi2 bQMQ �M+?2 B /m2 H�pQ`B bm
oBi`mpBQ- T2` /B`2iiQ BMi2`2bb�K2MiQ /B J�`+mb q2Hb2`Xjy 1 BM :2`K�MB�
kRP`�xBQ /2H JQMi2- +�X R8dyĜReR9X
kkSB2` J�ii2Q :BQ`/�MB- +�X R88eĜRejeX
kj:mB/Q#�H/QƘ/2HƘJQMi2 UReyNVX
k9:mB/Q#�H/QƘ/2HƘJQMi2 UReR8VX
k8G2ii2`� /2H j MQp2K#`2 Rey3- `BTQ`i�i� BM �zǁ URd3j- kkkVX
ke*BMxBQ �H/Q#`�M/BMB S�bb2`B- R88RĜReRyX
kd:BQp�M "�iiBbi� _�BKQM/B- R8jeĜReR9X
k36`�M+2b+Q J�`B� AA /2HH� _Qp2`2- R89NĜRejRX
kN62/2`B+Q /� JQMi272Hi`Q- R9kkĜR93kX
jyJ�`+mb q2Hb2`- R883ĜReR9X



RX GǶ�miQ`2 d

7m �M+?2 Tm##HB+�i�- H� i`�/mxBQM2 /2HH� "2HQTQ22+� /B 1`QM2XjR GǶQT2`�
/B 1`QM2 7m �M+?2 HǶmHiBK� 7�iB+� bi�KT�i� 2bb2M/Q �M+Q`� pBpQ HǶ�miQ`2-
BH [m�H2 M2;HB mHiBKB �MMB /2HH� bm� pBi�- /QTQ �p2` +QKTQbiQ H� #BQ;`�}�
/2H bm++2bbQ`2 /B 62/2`B+Q /B JQMi272Hi`Q- :mB/Q#�H/Q A /m+� /Ƕl`#BMQ-jk

bB /2/B+ǁ +QM imii2 H2 bm2 7Q`x2 �HH� bi2bm`� /B mM ;B;�Mi2b+Q /BxBQM�`BQ
;2Q;`�}+Q- K� T`2p2MmiQ /�HH� KQ`i2 BH Ry QiiQ#`2 ReRd MQM TQiû TQ`i�`2
� i2`KBM2 [m2biǶmHiBKQ T`Q;2iiQX

jR"�H/B UReReVX
jk:mB/Q#�H/Q A /� JQMi272Hi`Q- R9dkĜR8y3X





*�TBiQHQ k
AH +QMi2biQ

AH `2+mT2`Q- HQ bim/BQ- 2 BH +QKK2MiQ /2B i2biB /2HHǶ�MiB+?Bi¨ ;`2+Q@`QK�M�
`�TT`2b2Mi� bB+m`�K2Mi2 mMQ /2B i`�iiB +�`�ii2`BbiB+B /2H _BM�b+BK2MiQX h�@
H2 +QKTH2bbQ T`Q+2bbQ /B �+[mBbBxBQM2 2 �bbBKBH�xBQM2 /2H T�i`BKQMBQ +mHim@
`�H2 /2H KQM/Q +H�bbB+Q `B;m�`/ǁ �HHǶBMBxBQ bQT`�iimiiQ BH +�KTQ H2ii2`�`BQ-
biQ`B+Q 2 }HQbQ}+Q- K� /�H soA b2+QHQ BM;HQ#ǁ +QM +QMiBMmBi¨ �M+?2 H2 QT2@
`2 /B +�`�ii2`2 b+B2MiB}+Q 2 i2+MB+QX G� H2iim`� /2B i2biB M2HH2 HQ`Q HBM;m2
Q`B;BM�HB- H� T`Q/mxBQM2 /B MmQp2 i`�/mxBQMB- KQHi2 pQHi2 �T2`i�K2Mi2 +`B@
iB+?2 M2B +QM7`QMiB /2HH2 T`2+2/2MiB p2`bBQMB 7�ii2 /�HHǶ�`�#Q- BH +QM7`QMiQ
i`� H2 /Bp2`b2 7QMiB- /Bp2Mi�`QMQ �HHQ`� �iiBpBi¨ +2Mi`�HB T2` K�i2K�iB+B 2
�bi`QMQKBX

�HHǶBMi2`MQ /B [m2biQ T`Q+2bbQ /ǶBMbB2K2 2##2 HmQ;Q �M+?2 H� `Bb+QT2`i�
2 HQ bim/BQ /2B TQ+?B i2biB /B ǵK2++�MB+�Ƕ +QKTQbiB M2HHǶ�MiB+?Bi¨, B S`Q#H2KB
J2++�MB+B Tb2m/Q�`BbiQi2HB+B- HǶQT2`� �`+?BK2/2� BMiBiQH�i� amHHǶ2[mBHB#`BQ
/2B TB�MB-R H� SM2mK�iB+� /B 1`QM2 �H2bb�M/`BMQ 2 BH HB#`Q oAAA /2HH2 *QHH2@
xBQMB J�i2K�iB+?2 /B S�TTQ-k QT2`� +?2 p2``¨ �KTB�K2Mi2 miBHBxx�i� bQHQ
p2`bQ H� }M2 /2H Ƕ8yyX h`� [m2bi2 QT2`2 b�`¨ T2`ǁ bQT`�iimiiQ BH i2biQ Tb2m@
/Q�`BbiQi2HB+Q [m2HHQ +?2 �iiB`2`¨ K�;;BQ`K2Mi2 HǶ�ii2MxBQM2 /2;HB bim/BQbBX
G� bm� H2iim`� 2 +QKK2MiQ- TQ`i�iB �p�MiB +QM i2M�+B� 2 T�bbBQM2 /m`�M@
i2 imiiQ BH T2`BQ/Q `BM�b+BK2Mi�H2- p2M;QMQ +QbŢ � TQ`bB +QK2 KQK2MiQ
2bb2MxB�H2 T2` H� /2i2`KBM�xBQM2 /2HHQ bpBHmTTQ /2HH� /Bb+BTHBM� M2HHǶ2TQ+�
BKK2/B�i�K2Mi2 T`2+2/2Mi2 �HH� `B~2bbBQM2 ;�HBH2�M� 2 +�`i2bB�M�Xj

L2B S`Q#H2KB J2++�MB+B- �HHQ`� `Bi2MmiB [m�bB mK�MBK�K2Mi2 �`BbiQ@
i2HB+B- K� Q;;B ;2M2`B+�K2Mi2 �ii`B#mBiB �HH� b+mQH� T2`BT�i2iB+�-9 bB i2Mi�
T2` H� T`BK� pQHi� /B `B+QM/m``2 � mM T`BM+BTBQ /B +�`�ii2`2 K�i2K�iB+Q
mMBi�`BQ BH 7mMxBQM�K2MiQ /2HH2 ǵK�++?BM2 b2KTHB+BǶ UH2p�- �`;�MQ- +mM2Q-

R:mB/Q#�H/Q- +QK2 `�++QMi� "�H/B- `Bi2M2p� [m2biQ i2biQ ǳBH HB#`Q /Ƕ1H2K2MiB /B imiiQ
BH ;2M2`2 K2+�MB+QǴX "�H/B UR33d- 89Ĝ88V- :mB/Q#�H/QƘ/2HƘJQMi2 UR833- 9VX
kS�TTmbƘQ7Ƙ�H2t�M/`B� UR833VX
jaB p2/�MQ .`�F2 �M/ _Qb2 URNdRV 2 JB+?2HB URNN8VX
9Sm` `B+QMQb+2M/Q +?2 BH i2biQ MQM bB� �ii`B#mB#BH2 �/ �`BbiQi2H2- /� [mB BM �p�MiB- T2`

MQM +`2�`2 +QM7mbBQM2 `BbT2iiQ �H b2MiB`2 +QKmM2 /B [m�bB imiiB ;HB �miQ`B `BM�b+BK2Mi�HB-
bB +Bi2`¨ +QKmM[m2 HQ ai�;B`Bi� +QK2 �miQ`2 /2HHǶQT2`�X



Ry kX AH +QMi2biQ

bBbi2KB /B +�``m+QH2V- 2 BMbB2K2 /B `BbQHp2`2 imii� mM� b2`B2 /B �Hi`2 [m2biBQ@
MB +?2 TQbbQMQ 2bb2`2 `�TTQ`i�i2 �H K2/2bBKQ KQ/2HHQ 2bTHB+�iBpQX SmMiQ
/B T�`i2Mx�- 2 +?B�p2 /B pQHi�- /B imii� H� i`�ii�xBQM2 ĕ H� K2`�pB;HB� bm@
b+Bi�i� /�HH2 QT2`�xBQMB 2z2iim�i2 +QM H� H2p�- +QM H� [m�H2 HǶmQKQ `B2b+2
� bQHH2p�`2 ;`�M/B T2bB- T2bB +?2 b2Mx� HQ bi`mK2MiQ 2;HB MQM ĕ BM ;`�/Q /B
bTQbi�`2X J� H� K2`�pB;HB� MQM M�b+2 bQH�K2Mi2 /�H bmT2`�K2MiQ /B i�H2
/B{+QHi¨- [m�MiQ TBmiiQbiQ /�H 7�iiQ +?2 �;;BmM;2M/Q �H T2bQ ;B¨ 2++2bbBpQ
BH T2bQ /2HH� H2p�- BH imiiQ pB2M2 KQbbQ +QM K�;;BQ`2 7�+BHBi¨- BH +?2 TQ`i� �
mM 2pB/2Mi2 bQpp2`iBK2MiQ /2HH� `2H�xBQM2 2bBbi2Mi2 i`� HQ b7Q`xQ M2+2bb�`BQ
T2` bTQbi�`2 mM /�iQ +Q`TQ 2 BH bmQ T2bQ- TQB+?û HǶ2bT2`B2Mx� KQbi`� +?B�@
`�K2Mi2 +?2 H2 +Qb2 /B T2bQ ǵKBMQ`2Ƕ bB�MQ TBɍ 7�+BHB /� KmQp2`2 `BbT2iiQ �
[m2HH2 /B T2bQ ǵK�;;BQ`2ǶX

.2i2`KBM�iQ BM [m2biQ KQ/Q HǶ2H2K2MiQ 2bb2MxB�H2 /2HHǶQT2`�xBQM2 K2b@
b� BM �iiQ +QM H� H2p�- HǶ�miQ`2 /2B S`Q#H2KB J2++�MB+B T�bb�p� bm++2bbB@
p�K2Mi2 �HHǶBM/BpB/m�xBQM2 /2H T`BM+BTBQ 2bTHB+�iBpQ /B i�H2 MQi2pQH2 7�iiQ-
T`BM+BTBQ +?2 `BK�M/�p� /B`2ii�K2Mi2 �H KQpBK2MiQ /2HH� H2p�- 2 +?2 `BT`Q@
TQM2p� BM [m�H+?2 KQ/Q HQ bi`�MQ ǵ+QKTQ`i�K2MiQǶ /2B +QMi`�`B KQbi`�iQ
BM T`2+2/2Mx�X aB �``Bp�p� +QbŢ �HH� `B/mxBQM2 /2H 7mMxBQM�K2MiQ /2HH2 bm/@
/2ii2 K�++?BM2 �HH� };m`� +B`+QH�`2- BMi2b� [mB � bm� pQHi� +QK2 };m`�
K2`�pB;HBQb� � +�mb� /2HH� +QKT`2b2Mx� BM 2bb� /B [m�ii`Q +QMi`�`B2i¨- +?2
bB K�MB72bi�MQ M2H KQK2MiQ bi2bbQ /2HH� bm� ;2M2`�xBQM2- 2 +?2 TQbbQMQ
2bb2`2 +QbŢ bBMi2iBxx�i2,

RV G� ;2M2`�xBQM2 /2HH� };m`� +B`+QH�`2 �ppB2M2 i`�KBi2 +Bǁ +?2 bi�
72`KQ- mMǶ2bi`2KBi¨ /2H `�;;BQ- 2 +Bǁ +?2 ĕ BM KQiQ- H2 `BK�M2MiB T�`iB /2HHQ
bi2bbQ `�;;BQ +?2 `mQi�M/Q M2 i`�++B�MQ H� bmT2`}+B2X

kV L2HH� };m`� +B`+QH�`2 �##B�KQ H� +QKT`2b2Mx� /B +QM+�pQ- �HHǶBMi2`MQ
/2HH� +B`+QM72`2Mx�- 2 +QMp2bbQ- �HHǶ2bi2`MQ /2HH� bi2bb�X

jV L2H +2`+?BQ BM `Qi�xBQM2 bB ?�MMQ +QMi2KTQ`�M2�K2Mi2 KQiB i`�
HQ`Q +QMi`�`B- p�H2 � /B`2 BM �p�MiB- �HHǶBM/B2i`Q- p2`bQ BH #�bbQ 2 p2`bQ HǶ�HiQX

9V G� };m`� +B`+QH�`2 ĕ i`�++B�i� T2` K2xxQ /2H KQpBK2MiQ /B mMǶmMB+�
HBM2�- M2HH� [m�H2 T2`ǁ M2bbmMQ /2B TmMiB +?2 H� +QKTQM;QMQ bB KmQp2 +QM
H� bi2bb� p2HQ+Bi¨- K� b2KT`2 ĕ TBɍ p2HQ+2 [m2HHQ +?2 ĕ TBɍ HQMi�MQ /�H
+2Mi`Q BKKQ#BH2X

*QK2 bB Tmǁ MQi�`2 H� +QM+2xBQM2 /2H +2`+?BQ [mB T`2b2Mi2 ĕ �bb�B /B@
p2`b� /� [m2HH� +?2 bB i`Qp� M2HH2 /2}MBxBQMB /2H T`BKQ HB#`Q /2;HB 1H2K2MiB
/B 1m+HB/2 U/27X R8 2 ReVX ZmB H� };m`� `BbmHi� +QK2 ;B¨ /�i�- 2 K�M+�
[m�HbB�bB `B72`BK2MiQ �HH� 7�b2 +Qbi`miiBp� /2HH� bi2bb�X L2B S`Q#H2KB J2+@
+�MB+B- BMp2+2- imii� HǶ�`;QK2Mi�xBQM2 b2K#`� #�b�`bB T`QT`BQ bm T`QT`B2i¨
/2`Bp�i2 /B`2ii�K2Mi2 /�HH2 KQ/�HBi¨ /B ǵT`Q/mxBQM2Ƕ /2HH� };m`�- +?2 T�`2
i`�++B�i� MQM i�MiQ +QM mM +QKT�bbQ- [m�MiQ TBmiiQbiQ +QM mM� bQiiBH2 �bi�



kX AH +QMi2biQ RR

7�ii� `mQi�`2 BMiQ`MQ � mMQ /2B bmQB 2bi`2KB K�Mi2MmiQ }bbQ BM mM TmMiQX AM
[m2biQ KQ/Q BH +2`+?BQ p2``2##2 Qii2MmiQ i`�KBi2 mM� `Qi�xBQM2 +QKTH2i�
/B jeyê ;`�/B /2HH� /2ii� �bi�- +?2 BKK�;BM�i� bm mM TB�MQ b�##BQbQ Q TQH@
p2`QbQ- p2``2##2 +QbŢ � i`�++B�`2- bB TQi`2##2 /B`2 [m�bB ǵK2++�MB+�K2Mi2Ƕ-
H� bmT2`}+B2 +B`+QH�`2 BM Q;MB bmQ TmMiQX

amHH� #�b2 /B i�HB T`BM+BTB- 2 bQT`�iimiiQ miBHBxx�M/Q H� T`QT`B2i¨ /2H@
H� /Bp2`b� p2HQ+Bi¨ /2B TmMiB bBim�iB bm mM `�;;BQ BM `Qi�xBQM2- HǶ�miQ`2
/2HHǶQT2`� bTB2;ǁ TQB T2`+?û B +Q`TB +QHHQ+�iB bm i�HB `�;;B � /Bp2`b2 /Bbi�Mx2
bB KmQp2bb2`Q � HQ`Q pQHi� +QM p2HQ+Bi¨ +`2b+2MiB BM 7mMxBQM2 /2HH� HQ`Q HQMi�@
M�Mx� /�H +2Mi`QX 1;HB BM/BpB/mǁ /m2 +QKTQM2MiB /2H KQiQ, mM� M�im`�H2-
BM HBM2� `2ii� p2`bQ BH #�bbQ- 2 mM� +QMi`Q M�im`�- H�i2`�H2 p2`bQ BH +2Mi`Q
}bbQ /B `Qi�xBQM2- 2 KQbi`ǁ BMQHi`2 +QK2 [m2bi� +QKTQM2Mi2 H�i2`�H2 �m@
K2Mi�bb2 K�MQ � K�MQ +?2 +B bB �ppB+BM�p� �H +2Mi`QX .� [m2biQ �mK2MiQ
/2`Bp�p� mM BKT2/BK2MiQ �H KQiQ M�im`�H2- +QM +QMb2;m2Mi2 `�HH2Mi�K2MiQ
/2HHQ bi2bbQX

�TTHB+�iQ � +Q`TB /B m;m�H2 T2bQ TQbiB BM #BH�M+2 /B /Bp2`b2 /BK2MbBQ@
MB- [m2biQ T`BM+BTBQ 7m BKK2/B�i�K2Mi2 miBHBxx�iQ �HHǶBMBxBQ /2H i2biQ T2`
/�`2 `�;BQM2 /B mM� T`2bmMi� K�;;BQ`2 T`2+BbBQM2 /2HH2 #BH�M+2 TBɍ ;`�M/B
`BbT2iiQ � [m2HH2 TB++QH2- 2 TQB `BT2imi�K2Mi2 `B+?B�K�iQ M2HH2 bm++2bbBp2
j9 [m2biBQMB- /B +mB TBɍ �p�MiB bB /�`¨ mM [m�/`Q ;2M2`�H2X

*QK2 /2iiQ MmK2`QbB 7m`QMQ ;HB �miQ`B +?2 M2H soA b2+QHQ bB +QM7`QM@
i�`QMQ +QM [m2bi� QT2`� 2 KQHi2THB+B 7m`QMQ H2 KQ/�HBi¨ +QM +mB 2bb� 7m
H2ii� 2 bim/B�i�X �H+mMB +2`+�`QMQ /B Qz`B`2 BM T`BKQ HmQ;Q mM� i`�/mxBQ@
M2 BMi2HHB;B#BH2 /2H i2biQ- +Q``2/�M/QH� /B #`2pB +QKK2MiB 2 +?B�`BK2MiB /B
+�`�ii2`2 HBM;mBbiB+QX A /m2 T`BM+BT�HB `�TT`2b2Mi�MiB /B [m2biQ BM/B`BxxQ
7m`QMQ LB++QHǁ G2QMB+Q hQK2Q8 2 �H2bb�M/`Q SB++QHQKBMBXe �Hi`B /Bb+mbb2@
`Q BMp2+2 �M�HBiB+�K2Mi2 bQHQ �H+mM2 [m2biBQMB /2HHǶQT2`�- b+2Hi2 /B pQHi� BM
pQHi� BM #�b2 �HHQ bpQH;BK2MiQ /B /2i2`KBM�i2 BM/�;BMB T2`bQM�HBX LB++QHǁ
h�`i�;HB�d 2 :B`QH�KQ *�`/�MQ3 bQMQ B MQKB TBɍ 7�KQbB /B [m2bi� b2+QM/�
iBTQHQ;B� /B �TT`Q++BQ �H i2biQ- T�`iB+QH�`K2Mi2 `BH2p�Mi2 T2` BH i2Mi�iBpQ
/B �{�M+�`2 �HH� i`�ii�xBQM2 i2Q`B+� /2HH� #BH�M+B� T`2b2Mi2 M2B S`Q#H2KB
J2++�MB+B B T`Q+2/BK2MiB /BKQbi`�iBpB /2HH� b+B2MiB� /2 TQM/2`B#mb K2/B2@
p�H2X

LB++QHǁ G2QMB+Q hQK2Q 7m M2B T`BKB jy �MMB /2H Ƕ8yy mMQ /2B TBɍ BK@
TQ`i�MiB bim/BQbB /2HHǶQT2`� /B �`BbiQi2H2X h`�/miiQ`2 /2B S�`p� M�im`�HB�-
/2H .2 KQim �MBK�HBmK- 2 /2H .2 BM+2bbm �MBK�HBmK- 2;HB �z`QMiǁ BH i2biQ

8LB++QHǁ G2QMB+Q hQK2Q- R98eĜR8jRX
e�H2bb�M/`Q SB++QHQKBMB- R8y3ĜR8d3X
dLB++QHǁ h�`i�;HB�- +�X R8yyĜR88dX
3:B`QH�KQ *�`/�MQ- R8yRĜR8deX



Rk kX AH +QMi2biQ

�`BbiQi2HB+Q TQ+Q T`BK� /2H R8k8X AH `BbmHi�iQ Qii2MmiQ 7m 2++2HH2Mi2- 2 BM
TQ+Q i2KTQ H� bm� i`�/mxBQM2 bB BKTQb2 bm [m2HH� T`2+2/2Mi2 /2HHǶmK�MBbi�
p2M2xB�MQ oBiiQ`2 6�mbiQ-N /Bp2M2M/Q +QbŢ H� p2`bBQM2 H�iBM� /B `B72`BK2MiQ
T2` HǶQT2`� Tb2m/Q�`BbiQi2HB+�X Sm##HB+�i� T2` H� T`BK� pQHi� M2H R8k8 �
o2M2xB�- 2 �M+Q`� � S�`B;B M2H R8jy- 2bb� 2`� �++QKT�;M�i� BM [m2bi2 /m2
T`BK2 2/BxBQMB /� mM +QKK2MiQ �HHǶQT2`�- +?2 bm++2bbBp�K2Mi2 MQM 7m TBɍ
`Bbi�KT�iQXRy

A S`Q#H2KB J2++�M+B 2`�MQ- 2 bQMQ �M+Q`� Q;;B- mM i2biQ bT2bbQ Qb+m`Q
2 � pQHi2 2++2bbBp�K2Mi2 bBMi2iB+Q- H� M2+2bbBi¨ /B mM �TT�`�iQ 2bTHB+�iBpQ
T�`p2 /mM[m2 BKK2/B�i�K2Mi2 2pB/2Mi2 � [m�MiB bB /Qp2ii2`Q +QM7`QMi�`2
+QM 2bbQX J� H2 KQ/�HBi¨ /B 2bTQbBxBQM2 MQM 2`�MQ +2`iQ HBKBi�i2 �HH� bQH�
+QKTQbBxBQM2 /B +QKK2Mi�`B Q �MMQi�xBQMB TBɍ Q K2MQ 2bi2b2X �H2bb�M/`Q
SB++QHQKBMB �/ 2b2KTBQ T`272`Ţ mMQ bi`mK2MiQ /Bp2`bQ, H� T�`�7`�bBX G� bm�
AM K2+?�MB+�b [m�2biBQM2b �`BbiQi2HBb- T�`�T?`�bBb T�mHQ [mB/2K TH2MBQ`-
Tm##HB+�i� T2` H� T`BK� pQHi� � _QK� M2H R89d- ĕ /� TBɍ TmMiB /B pBbi�
mMǶQT2`� �bb�B BKTQ`i�Mi2X AM 2bb� bB `BH2p�MQ- bB� mMQ bim/BQ `B;Q`QbQ
/2HH� i`�/BxBQM2 K�MQb+`Bii� ;`2+� T2` +?B�`B`2 B T�bbB T`Q#H2K�iB+B- bB�
mM� ;`�M/2 �ii2MxBQM2 �HH2 T`�iB+?2 /2HH2 �`iB K2++�MB+?2 +Q2p2XRR

G� p2`bBQM2 /B G2QMB+Q hQK2Q 2 H� T�`�7`�bB /B SB++QHQKBMB 7m`QMQ bB+m@
`�K2Mi2 B p2B+QHB T`BM+BT�HB /2HH� /BzmbBQM2 /2B S`Q#H2KB J2++�M+B /m`�Mi2
BH soA b2+QHQX GQ bi2bbQ "�H/B M2H bmQ H�pQ`Q bB �TTQ;;2`¨ +Qbi�Mi2K2Mi2 �
2bbBX J� +QK2 ĕ bi�iQ /2iiQ BM T`2+2/2Mx� MQM K�M+�`QMQ �HHQ`� M2�M+?2
/2HH2 H2iim`2 T�`xB�HB /2H i2biQ Tb2m/Q�`BbiQi2HB+Q- H2iim`2 +?2 /B2/2`Q HmQ;Q
� BKTQ`i�MiB +`BiB+?2- +QM +mB bB BM+QKBM+B�`QMQ � K2ii2`2 BM /Bb+mbbBQM2
;HB bi2bbB T`BM+BTB 2bTHB+�iBpB miBHBxx�iB M2H i2biQ �MiB+QX

*Bǁ 2K2`;2 +QM +?B�`2xx� ;B¨ M2HHǶQT2`� /B LB++QHǁ h�`i�;HB�- +?2 M2H
oAA HB#`Q /2B Zm2bBiB 2i BMp2MiBQMB /Bp2`b2 �p�Mxǁ �H+mM2 MQi2pQHB `Bb2`p2
M2B +QM7`QMiB /2B T`BM+BTB ;2M2`�HB BM/BpB/m�iB M2B S`Q#H2KB J2++�MB+B- /B
7�iiQ BM�/2;m�iB � bmQ �ppBbQ T2` mM� +Q``2ii� /2}MBxBQM2 /2H T`Q#H2K�
/2HHǶ2[mBHB#`BQ M2HH2 #BH�M+2 bim/B�iQ M2HH2 T`BK2 /m2 [m2biBQMB /2H i2biQXRk

*QM H2 bm2 +`BiB+?2 BH K�i2K�iB+Q #`2b+B�MQ �M/�p� /mM[m2 � iQ++�`2 mM
TmMiQ 7QM/�K2Mi�H2 /2HH� bi`miim`� /BKQbi`�iBp� /2H H�pQ`Q �`BbiQi2HB+Q-
K� MQM T2` [m2biQ 2;HB bB bTBM;2p� � K2ii2`2 BM /Bb+mbbBQM2 HǶBMi2`� QT2@
`�X G� +`BiB+� 2`� [mB T`QT2/2miB+� � mM MmQpQ �TT`Q++BQ �H T`Q#H2K�
/2HHǶ2[mBHB#`BQ M2HH2 #BH�M+2- +?2 7m TQB bpBHmTT�iQ M2H bm++2bbBpQ HB#`Q oAAA
/2B Zm2bBiB 2i BMp2MiBQMB /Bp2`b2 bmHH� #�b2 /2H +QM+2iiQ /B ;`�pBi�b b2@

N6�mbiQ UR8RdVX
RyG2QMB+Q hQK2Q UR8k8- R8jyVX
RRSB++QHQKBMB UR89dVX
Rkh�`i�;HB� UR89eVX



kX AH +QMi2biQ Rj

+mM/mK bBimK i`�K�M/�iQ BM �H+mMB b+`BiiB `B+QM/m+B#BHB � mM �miQ`2 /2HH�
T`BK� K2i¨ /2H sAAA b2+QHQ, :BQ`/�MQ L2KQ`�`BQXRj aB i`�ii�p� /mM[m2 /B
mM� bQbi�MxB�H2 +Q``2xBQM2 /2HH2 TQbBxBQMB 2bT`2bb2 M2H i2biQ ;`2+Q i`�KBi2
mM� bm++2bbBp� i`�/BxBQM2 /B T2MbB2`Q- +?2 2bb2M/Q HBKBi�i� �HH� bQH� +QMbB@
/2`�xBQM2 /2HH� #BH�M+B� MQM p2MBp� mHi2`BQ`K2Mi2 ;2M2`�HBxx�i� 2 �TTHB+�i�
�HH2 �Hi`2 BMMmK2`2pQHB [m2biBQMB +QKT`2b2 M2B S`Q#H2KB J2++�MB+B- 2 T2`
[m2biQ [mBM/B MQM 2`� +Qbi`2ii� � Q`;�MBxx�`bB BM mM bBbi2K� /B +QMQb+2Mx�
�`iB+QH�iQ BMiQ`MQ � mM T`BM+BTBQ mMBi�`BQX

lM� bBKBH2 miBHBxx�xBQM2 KB`�i� /2H i2biQ ĕ BM T�`i2 `BH2p�#BH2 �M+?2
M2HHǶQT2`� /B mM �Hi`Q ;`�M/2 7�miQ`2 /2HH� b+B2MiB� /2 TQM/2`B#mb K2/B2@
p�H2, :B`QH�KQ *�`/�MQX L2H bmQ +�bQ T2`ǁ HQ bim/BQ /2HH� #BH�M+B� MQM
`BK�M2 mM� `B+2`+� � bû bi�Mi2- K� pB2M2 TBmiiQbiQ � BMb2`B`bB �HHǶBMi2`MQ /B
mM� MmQp� i`�ii�xBQM2 }HQbQ}+� ;2M2`�H2 /2H KQpBK2MiQX 1bT`2bb� M2H T`B@
KQ HB#`Q .2 bm#iBHBi�i2 UA 2/X R88yV-R9 i�H2 i`�ii�xBQM2 MQM ĕ TBɍ 7QM/�i� bm
mM� b2KTHB+2 Qbb2`p�xBQM2 /B`2ii� /B �H+mMB HBKBi�iB 72MQK2MB M�im`�HB- K�
bB 2bi2M/2 Q`� +QM /2+BbBQM2 �HHQ bim/BQ /2H KQiQ 2 /2HH� [mB2i2 BM �TT�`�iB
i2+MB+B +Qbi`mBiB /�HHǶmQKQX GǶ�M�HBbB /2H 7mMxBQM�K2MiQ /2HH� ǵK�++?BM�Ƕ
/BpB2M2 T2` BH K2/B+Q KBH�M2b2 mMQ bi`mK2MiQ 7QM/�K2Mi�H2 T2` H� +QK@
T`2MbBQM2 /2B T`BM+BTB /2HH� M�im`�X G2 K�++?BM2 TM2mK�iB+?2- B bB7QMB- B
bBbi2KB /B BM;`�M�;;B KQbbB /� +QMi`�TT2bB- imiiB [m2biB +QM;2;MB TQbbQMQ
KQbi`�`2 mM� [m�H+?2 KQ/�HBi¨ bT2+B}+� /B `2�HBxx�xBQM2 /2H KQpBK2MiQ 2
/2HH� [mB2i2X Ĕ /mM[m2 BM [m2biQ +QMi2biQ +?2 *�`/�MQ bpBHmTT� HQ bim/BQ
/2H KQiQ 2 /2HH� [mB2i2 /2B +Q`TB ;`�pB M2HH2 #BH�M+2 2 M2HH2 bi�/2`2X S2`
BH iBTQ /B i`�ii�xBQM2 BMi`�T`2b� [m2biB bQMQ �`;QK2MiB �bb�B BKTQ`i�MiB 2
/Qi�iB /B mM� `BH2p�Mx� i2Q`B+� ;2M2`�H2X *2`iQ M2HH� bm� BM/�;BM2 b2K#`�
2K2`;2`2 H� +QMpBMxBQM2 /B mMǶBM�/2;m�i2xx� /B 7QM/Q /2B `BbmHi�iB T`2b2M@
iB M2HHǶQT2`� �MiB+�- bQbi�MxB�HK2Mi2 bmT2`�iB /�HH� b+B2MiB� /2 TQM/2`B#mb
K2/B2p�H2 2 /�B H�pQ`B /B �`+?BK2/2X LQMQbi�Mi2 mMǶBKTQbi�xBQM2 ;2M2`�H2
/B [m2biQ iBTQ- +?2 TQi`2##2 7�`2 T`2b�;B`2 mM �++�MiQM�K2MiQ /2}MBiBpQ
/2H i2biQ- B S`Q#H2KB J2++�MB+B +QMiBMm�`QMQ BMp2+2 � 2b2`+Bi�`2 mM� MQi2@
pQH2 BM~m2Mx� bmH T2MbB2`Q /B *�`/�MQ- 7Q`M2M/Q mM� T�`i2 +QMbB/2`2pQH2
/2H K�i2`B�H2 +?2 b�`¨ TQB /Bb+mbbQ M2HHǶPTmb MQpmK /2 T`QTQ`iBQMB#mbXR8

_BbT2iiQ �;HB �TT`Q++B T`2+2/2Mi2K2Mi2 `B+Q`/�iB H2 1t2`+Bi�iBQM2b /B
"�H/B `�TT`2b2Mi�MQ [m�H+Qb� /B T`Q7QM/�K2Mi2 /Bp2`bQX 1bb2 KQbi`�MQ
mM� i`�bTQbBxBQM2 bBbi2K�iB+� /2B T`BM+BTB �`+?BK2/2B M2H i2biQ /2B S`Q#H2@
KB J2++�MB+BX AH `B72`BK2MiQ +Qbi�Mi2 �H +QM+2iiQ /B +2Mi`Q /B ;`�pBi¨- 2

RjCQ`/�MmbƘL2KQ`�`Bmb UR8e8VX
R9*�`/�MQ Ukyy9VX
R8*�`/�MQ UR8dyVX



R9 kX AH +QMi2biQ

HǶmiBHBxx�xBQM2 /2H J2+?�MB+Q`mK HB#2` /B :mB/Q#�H/Q /2H JQMi2-Re BM +mB
bB i`Qp�p� mM� MmQp� bBbi2K�xBQM2 i2Q`B+� /2HH2 K�++?BM2 b2KTHB+B- /�p�MQ
[mB HmQ;Q � mM� KQ/�HBi¨ /2H imiiQ /Bp2`b� /B +QM7`QMiQ +QM BH i2biQ �MiB+Q-
Qz`2M/Q M2H +QMi2KTQ H� TQbbB#BHBi¨ /B bpQH;2`2 BKTQ`i�MiB /B;`2bbBQMB pQHi2
�/ �TT`Q7QM/B`2 T`Q#H2KB K2++�MB+B �bbBKBH�#BHB � [m2HHB T`2b2MiB M2HHǶQT2`�
;`2+�X Zm2biǶmHiBK� K�Mi2M2p� mM� bm� mMBi�`B2i¨- K� M2H +QMi2KTQ `B@
bmHi�p� +QKTH2i�K2Mi2 i`�b7Q`K�i�X

lM i�H2 +�K#B�K2MiQ /B T`QbT2iiBp� ĕ +QKT`2MbB#BH2 bQHQ b2 BM[m�/`�iQ
biQ`B+�K2Mi2 �HHǶBMi2`MQ /2HH� �xBQM2 /B `2+mT2`Q 2 bim/BQ /2HH� ;2QK2i`B�
2 K2++�MB+� ;`2+� bpQHi� /� /m2 BHHmbi`B `�TT`2b2Mi�MiB /2HH� +QbB//2ii�
b+mQH� m`#BM�i2, 62/2`B+Q *QKK�M/BMQ 2 :mB/Q#�H/Q /2H JQMi2X AH T`BKQ
�p2p� BMi`�T`2bQ /�HH� K2i¨ /2H Ƕ8yy mM� bBbi2K�iB+� QT2`� /B i`�/mxBQ@
M2 BM H�iBMQ /2B i2biB /2B ;`�M/B K�i2K�iB+B ;`2+B- BH +mB Mm+H2Q T`BM+BT�H2
2`� `�TT`2b2Mi�iQ /�B H�pQ`B /B 1m+HB/2- �`+?BK2/2- �TQHHQMBQ 2 S�TTQX
*Q``2/�i2 /� BKTQ`i�MiB MQi2 /B +QKK2MiQ- BM ;2M2`2 H2 i`�/mxBQMB /2H
K�i2K�iB+Q m`#BM�i2 TQ+Q �;;BmM;2p�MQ �HH2 BM/�;BMB bpQHi2 /�;HB �miQ`B
�MiB+?B- K� MQM K�M+�`QMQ +�bB BM +mB H� +QMbi�i�xBQM2 /B mMQ bi�iQ H�+m@
MQbQ /2HH� i`�/BxBQM2 TQ`iǁ � MmQp2 `B+2`+?2X AH GB#2` /2 +2Mi`Q ;`�pBi�iBb
bQHB/Q`mK ĕ HǶ2b2KTBQ TBɍ `BH2p�Mi2 BM T`QTQbBiQ- T2Mb�iQ +QK2 mM� p2`�
2 T`QT`B� MmQp� bi2bm`� /B mM i2biQ T2`/miQ /2HHǶ�MiB+?Bi¨- mM� +2Mi`Q#�@
`B+� +?2 /Qp2p� 2bb2`2 2bBbiBi� M2H T�bb�iQ- TQB+?û 2`� bmTTQbi� BM �H+mM2
T`QTQbBxBQMB /2H H�pQ`Q �`+?BK2/2QXRd

.QTQ 2bb2`bB BKT2;M�iQ BM [m2bi� QT2`�xBQM2 /B ǵ`Bb+`Biim`�Ƕ- HǶBMBxB�iQ@
`2 /2HH� b+mQH� m`#BM�i2 MQM bB 2`� T2`ǁ TBɍ Q++mT�iQ /B`2ii�K2Mi2 /2HHǶ�`;Q@
K2MiQ- b2 MQM �HHǶBMi2`MQ /2HH� bm� i`�/mxBQM2 /2HH2 *QHH2xBQMB J�i2K�iB+?2
/B S�TTQ- /Qp2 M2H HB#`Q oAAA bB i`Qp�p� mM� bBMi2bB /2HH� J2++�MB+� /B 1`Q@
M2X J�M+�p� /mM[m2 mM bmQ BMi2`p2MiQ bmHH� i2biBKQMB�Mx� TBɍ `BH2p�Mi2
/2HH� /Qii`BM� /2B +2Mi`B /B ;`�pBi¨ M2HHǶ�MiB+?Bi¨- +BQĕ bmHHǶQT2`� /B �`+?B@
K2/2 BMiBiQH�i� amHHǶ2[mBHB#`BQ /2B TB�MB- +?2 2;HB MQM �p2p� BMb2`BiQ M2�M+?2
M2HH� bm� 2/BxBQM2 /2HH2 QT2`2 /2H K�i2K�iB+Q bB`�+mb�MQXR3 AH +QKTBiQ /B
`BMMQp�`2 HQ bim/BQ /B [m2biQ i2biQ 7m T2`i�MiQ TQ`i�iQ �p�MiB +QM /2+B@
bBQM2 2 �+mi2xx� /�H bmQ �HHB2pQ TBɍ 7�KQbQ- :mB/Q#�H/Q /2H JQMi2- +?2
`B7�+2M/QbB /B`2ii�K2Mi2 �HH� H2;;2 /2HHǶ2[mBHB#`BQ BpB 2bT`2bb�- T`BK� +2`+ǁ
/B 7QM/�`2 M2H J2+?�MB+Q`mK HB#2` mM� i2Q`B� `B;Q`Qb� /2HH2 K�++?BM2 b2K@
THB+B- 2 TQB T�bbǁ /B`2ii�K2Mi2 �HH� bTB2;�xBQM2 2/ 2bTQbBxBQM2 /2HHǶQT2`� BM
7Q`K� /B T�`�7`�bBXRN

Re:mB/Q#�H/QƘ/2HƘJQMi2 UR8dd- R83RVX
Rd*QKK�M/BMQ UR8e8VX
R3�`+?BK2/2b UR883VX
RN:mB/Q#�H/QƘ/2HƘJQMi2 UR833VX



kX AH +QMi2biQ R8

*QM i�HB H�pQ`B H� bmT2`BQ`Bi¨ /2HHǶ�TT`Q++BQ i2Q`B+Q /B /2`Bp�xBQM2 �`@
+?BK2/2� p2MBp� /2}MBiBp�K2Mi2 b�M+BiQ 2 +QMi`�TTQbiQ BM K�MB2`� M2ii�
�HH2 �Hi`2 bTB2;�xBQMB /2HHǶ2[mBHB#`BQ T`2b2MiB M2B S`Q#H2KB J2++�MB+B 2 M2HH�
b+B2MiB� /2 TQM/2`B#mb K2/B2p�H2X G� +QMi`�TTQbBxBQM2 �pp2MM2 T2`ǁ M2B
/m2 +�bB b2+QM/Q KQ/�HBi¨ �z�iiQ /Bp2`b2X J2Mi`2 H2 TQbBxBQMB /B h�`i�;HB�
2 *�`/�MQ /2`Bp�i2 /�HHǶQT2`� /B :BQ`/�MQ L2KQ`�`BQ 7m`QMQ KBMmi�K2M@
i2 +`BiB+�i2 M2H i`�ii�iQ `2H�iBpQ �HH� #BH�M+B� BMb2`BiQ M2H J2+?�MB+Q`mK
HB#2`- BH i2biQ �`BbiQi2HB+Q p2MM2 TBmiiQbiQ T`2bQ BM +QMbB/2`�xBQM2 M2H bmQ
BMbB2K2 2 MQM 7m [mBM/B bQiiQTQbiQ � mM� �M�HBbB TmMim�H2X .Ƕ�Hi`� T�`@
i2 mMǶQT2`�xBQM2 /B [m2biQ iBTQ b�`2##2 bi�i� T2` :mB/Q#�H/Q /B b+�`b�
miBHBi¨X *Bǁ +?2 2`� `BH2p�Mi2 /�H bmQ TmMiQ /B pBbi� 2`� BM7�iiB HǶ2++2bbBp�
;2M2`�HBi¨ /2H T`BM+BTBQ TQbiQ � 7QM/�K2MiQ /2HHǶQT2`�- mM [m�H+Qb� +?2
�M/�p� bTB2;�iQ 2 MQM bQiiQTQbiQ � mM� 7�+BH2 +`BiB+�X

h�H2 bTB2;�xBQM2 7m /�i� M2HH� T�MQ`�KB+� bmHHQ bpBHmTTQ /2HH� /Bb+B@
THBM� i`�ii2;;B�i� M2HH� T`27�xBQM2 �H A HB#`Q /2HH� S�`�7`�bB,ky [mB HǶQT2`�
/B �`+?BK2/2 2K2`;2 +QK2 p2`Q 2 T`QT`BQ KQK2MiQ /B 7QM/�xBQM2 /2HH�
b+B2Mx� ǵK2++�MB+�Ƕ- K� M2H +QMi2KTQ pB2M2 TQbi� BM bi`2ii� `2H�xBQM2 +QM
BH i2biQ �`BbiQi2HB+QX G� /2i2`KBM�xBQM2 /2H `�TTQ`iQ i`� T2bB 2 /Bbi�Mx2
M2HH� H2p� /Bp2MBp� BM [m2bi� QiiB+� H� M2+2bb�`B� T`2+Bb�xBQM2 /2H T`BM+BTBQ
i2Q`B+Q TQbiQ �HHǶBMBxBQ /2B S`Q#H2KB J2++�MB+BX GǶ�`iB+QH�xBQM2 /B [m2bi�
B/2� ĕ `2b� T2`72ii�K2Mi2 /�HHQ bi2bbQ "2`M�`/BMQ "�H/B M2HH� #BQ;`�}� /B
�`+?BK2/2 BMb2`Bi� M2HH2 oBi2 /2Ƕ K�i2K�iB+B,

o2/2M/Q /mM[m2 �`+?BK2/2- +QKǶĕ p2`BbBKBH2- 2 +QK2 T�`2 +?2
biBKB �M+?2 :mB/Q#�H/Q M2H T`27�iBQ /2H T`BKQ .2 ;HB 2[m2TQM@
/2`�MiB- [m2biǶQT2`� /Ƕ�`BbiQiBH2 2bb2` b�H/BbbBK� M2Ƕ T`BM+BTBB-
K� T2`ǁ BKTHB+Bi� �bb�B 2 MQM iQi�HK2Mi2 +?B�`�- �;;BmM;2M/Q
H2 /2KQMbi`�iBQMB K�i2K�iB+?2 �Ƕ T`BM+BTBB }bB+B (pQHH2) `2M/2`@
H� TBɍ bTB2;�i� 2 TBɍ TB�M�- 2 /Bb+2M/2`2 � +Qb2 TBɍ T�`iB+QH�`Bc
T2`+BQ+?û b2 �`BbiQiBH2 `BbQHp2 T2` [m�H +�;BQM2 H� H2p� HmM;�
KmQp2 TBɍ 7�+BHK2Mi2 BH T2bQ- /B+2 �p2MB` +Bǁ T2` H� HmM;?2xx�
K�;;BQ`2 /� H� T�`i2 /2 H� TQi2Mx� +?2 KmQp2c 2 +Bǁ #2MBbbBKQ
b2+QM/Q BH bmQ T`BM+BTBQ- M2H [m�H2 bmTTQM2 +?2 [m2HH2 +Qb2 +?2
bQMQ BM K�;;BQ` /Bbi�Mx� /�H +2Mi`Q bB KmQp�MQ TBɍ 7�+BHK2Mi2
2 +QM K�;;BQ` 7Q`x�c /2H +?2 `2+� 2;HB H� +�mb� T`BM+BT�H2 M2HH�
p2HQ+Bi¨- b2+QM/Q H� [m�H2 BH +2`+?BQ K�;;BQ`2 bmT2`� BH KBMQ@
`2X Ĕ p2`� /mM[m2 H� +�mb�- K� BM/2i2`KBM�i�- T2`+BQ+?û MQM
bQ BQ T2` i�MiQ- /�iQ mM T2bQ- mM� H2p� 2i mM� TQi2Mx�- +QK2
BQ ?�##B� /� /BpB/2`2 H� H2p� M2H TmMiQ Qp2 2HH� ;B`�- �++BQ+?û

ky:mB/Q#�H/QƘ/2HƘJQMi2 UR833- 9VX



Re kX AH +QMi2biQ

H� /�i� TQi2Mx� #BH�M+B BH /�iQ T2bQX �KK2bbQ /mM[m2 �`+?B@
K2/2 BH T`BM+BTBQ /Ƕ�`BbiQiBH2- T�bbǁ QHi`2c Mû bB +QMi2Miǁ +?2
K�;;BQ`2 7Qbb2 H� 7Q`x� /�HH� T�`i2 /2 H� H2p� TBɍ HmM;�- K�
/2i2`KBMǁ [m�MiQ 2HH� /2p2 2bb2`2- +BQĕ +QM [m�H T`QTQ`xBQM2
2HH� /2p2 `BbTQM/2`2 � H� T�`i2 KBMQ`2- �++BQ+?û +QM H� /�i�
TQi2Mx� bǶ2[mBHB#`B BH /�iQ T2bQc (…) Zm2bi2 +Qb2 i`Qpǁ 2;HB 2
/2KQMbi`ǁ �+miBbbBK�K2Mi2 M2H T`BKQ HB#`Q .2 ;HB 2[m2TQM/2@
`�MiB- BH [m�H2- +QK2 MQi� :mB/Q#�H/Q- ĕ BH HB#`Q /Ƕ1H2K2MiB /B
imiiQ BH ;2M2`2 K2+�MB+QX JQbi`� 2;HB /mM[m2 M2H T`Q2KBQ /B
[m2biQ HB#`Q- +?2 �`+?BK2/2 ?� b2;mBiQ BM imiiQ 2 T2` imiiQ H2
T2/�i2 /Ƕ�`BbiQiBH2 BM [m�MiQ �Ƕ T`BM+BTBB- �;;BmMiQpB T2`ǁ /2H
bmQ HǶ2b[mBbBi2xx� /2 H2 /2KQMbi`�iBQMBXkR

1++Q /2i2`KBM�iQ BH T`Q;`�KK� /2HH2 1t2`+Bi�iBQM2b, BMi2;`�`2 B S`Q#H2KB
J2++�MB+B +QM B T`BM+BTB 2 H2 /BKQbi`�xBQMB �`+?BK2/22X

kR"�H/B UR33d- 89Ĝ88VX



*�TBiQHQ j
AH HB#`Q

"�H/B BMBxBǁ T`Q#�#BHK2Mi2 HQ bim/BQ /2B i2biB /2HH� K2++�MB+� �MiB+� ;B¨
M2;HB �MMB ;BQp�MBHBX S`Qb2;m2M/Q T`2bbQ :mB/Q#�H/Q /2H JQMi2 ;HB bim/B
�ppB�iB +QM *QKK�M/BMQ- 2;HB bB pQHb2 #2M T`2biQ �HHQ bim/BQ /B �`+?BK2/2
2 S�TTQ- /B +mB `Bi`�/m``¨ BH HB#`Q oAAA /2HH2 *QHH2xBQMB J�i2K�iB+?2- T2`
TQB +QM+2Mi`�`bB bmB S`Q#H2KB J2++�MB+BXR A #BQ;`�} +B `B+Q`/�MQ BH iBiQHQ /B
�HK2MQ i`2 QT2`2 `2H�iBp2 �H i2biQ �`BbiQi2HB+Q, B .Bb+Q`bB bQT`� H2 J2++�MB@
+?2 /Ƕ�`BbiQiBH2- H2 .Bbb2`i�iBQM2b BM K2+?�MB+� T`Q#H2K�i� �`BbiQi2HBb-k 2
H2 1t2`+Bi�iBQM2b- K� Tm`i`QTTQ M2bbmMQ /B [m2biB K�MQb+`BiiB ĕ Q;;B +QM@
b2`p�iQ- T2` +mB HǶmMB+Q i2biQ � MQbi`� /BbTQbBxBQM2 ĕ [m2HHQ /2HH� bi�KT�
/2H RekRXj

*QKTQbi� T`Q#�#BHK2Mi2 ;B¨ BMiQ`MQ �HHǶ�MMQ R83k- K� `BT`2b� BM K�@
MQ M2H ReR9-9 HǶQT2`� 7m �{/�i� �HHǶBMBxBQ /2H ReR8 �/ �/`B��M p�M _QQK2M
�{M+?û H� 7�+2bb2 bi�KT�`2 BM :2`K�MB�X G� KQ`i2 /B [m2biQ T2`bQM�;;BQ
�pp2Mmi� BH 9 J�;;BQ /B [m2HHQ bi2bbQ �MMQ #HQ++ǁ /B 7�iiQ BH M2;QxBQ- T2`
+mB BH i2biQ MQM pB/2 H� Hm+2 b2 MQM M2H RekR- [m�ii`Q �MMB /QTQ H� KQ`i2
/2HHǶ�miQ`2- +?2 BMp�MQ �p2p� +2`+�iQ /B `B2Mi`�`M2 BM TQbb2bbQX8 6Q`i2@
RZm2bi� T�`i2 /2HHǶBMi`Q/mxBQM2 #2M2}+B� /2H H�pQ`Q /B 2[mBT2 `2H�iBpQ �HH� i`�/mxBQM2

Bi�HB�M� 2 +QKK2MiQ /2HHǶQT2`� #�H/B�M� bpQHiQ � JBH�MQ M2H i`B2MMBQ kyyeĜkyy3X h�H2
;`mTTQ /B bim/BQ 2`� +QKTQbiQ /� a2`;BQ �T`QbBQ- �MiQMBQ "2++?B- �/`B�MQ *�`m;Q-
62``m++BQ 6`�M+Q _2T2HHBMB- 1M`B+Q :�K#�- _QK�MQ :�iiQ- :B�MMB JB+?2HB 2/ 1HBQ
L2M+BX aB p2/� "�H/B UkyRyVX
k*`2b+BK#2MB UkyyR- RkyĜRkk- R9kV QT2`� +QKTQbi� M2B T`BKB �MMB /2H soAAA b2+QHQ-

�zǁ URd3j- RN3VX
jA K�MQb+`BiiB /2HH2 .Bbb2`i�iBQM2b BM K2+?�MB+� T`Q#H2K�i� �`BbiQi2HBb 2 /2HH2 1t2`@

+Bi�iBQM2b 2`�MQ +QMb2`p�iB � 6B`2Mx2 T`2bbQ H� #B#HBQi2+� /2HHǶ�++�/2KB� hQb+�M� /B
a+B2Mx2 2 G2ii2`2 G� *QHQK#�`B�- K� 7m`QMQ /Bbi`miiB BM b2;mBiQ �HH2 pB+2M/2 #2HHB+?2
/2HH� AA ;m2``� KQM/B�H2X �H+mM2 BKTQ`i�MiB MQi2 bm �`;QK2MiB /B K2++�MB+� bi`2ii�@
K2Mi2 +QMM2bbB � [m2HHB i`�ii�iB M2HH2 1t2`+Bi�iBQM2b bB i`Qp�MQ BM R8 +�`i2 URkN`ĜRje`V
/2H K�MQb+`BiiQ b2;M�iQ sAAAX6Xk8 +QMb2`p�iQ T`2bbQ H� "B#HBQi2+� L�xBQM�H2 /B L�TQHBX
am [m2biQ K�i2`B�H2 bi� H�pQ`�M/Q �MiQMBQ "2++?BX
9AM mM� H2ii2`� /2H Rd LQp2K#`2 /2H ReR9 � SB2` J�ii2Q :BQ`/�MB- "�H/B b+`Bp2p�,

ǳSQ`i�`ǁ +QM K2 mM Q`B;BM�H2 /2 H� KB� 7�iB+� BMiQ`MQ H2 K2+?�MB+?2- 2 H� TQi`2KQ p2/2`
BMbB2K2ǴX U"B#HBQi2+� PHBp2`B�M� /B S2b�`Q- *Q/X 9jy- +X 8NVX
8AH j a2ii2K#`2 ReR8 "�H/B �p2p� b+`BiiQ � CQ?�MM 6�#2` UR8dy@Re9yV +?B2/2M/Q;HB �BmiQ

T2` BH `2+mT2`Q /2HHǶQT2`� bT2/Bi� BM :2`K�MB�- bB p2/� a2``�B Ukyyk- RRR@RRk- R9kVX



R3 jX AH HB#`Q

K2Mi2 b+Q``2ii� M2H i2biQ 2 M2HH2 };m`2- H� bi�KT� `B+?B2b2 BH bm++2bbBpQ
BMb2`BK2MiQ /B 3 T�;BM2 /B 2``�i� +Q``B;2- +?2 T2`ǁ bB i`Qp�MQ bQHQ BM TQ@
+?BbbBKB /2;HB 2b2KTH�`B Q;;B +QMb2`p�iBXe

S2` �p2`2 mM B/2� /2H +QMi2MmiQ /B [m2biQ BKTQ`i�Mi2 i2biQ /2HH�
K2++�MB+� `BM�b+BK2Mi�H2 �##B�KQ `�;;`mTT�iQ [mB H2 [m2biBQMB +QMi2Mmi2
M2HHǶQT2`� b2+QM/Q +�`�ii2`BbiB+?2 QKQ;2M22X �H+mMB /B [m2biB ;`mTTB bQMQ
BM/BpB/m�#BHB ;B¨ M2HHǶQ`B;BM�H2- �Hi`B bQMQ bi�iB BMp2+2 [mB 7Q`K�iB T2` Tm`2
`�;BQMB 2bTQbBiBp2X �p2M/Q BH H�pQ`Q #�H/B�MQ H� 7Q`K� /B mM +QKK2MiQ
+`BiB+Q ĕ bi�iQ BMQHi`2 M2+2bb�`BQ +Bi�`2 T2` 2bi2bQ Q BM 7Q`K� �##`2pB�i� BH
i2biQ �MiB+Q /B `B72`BK2MiQX
AH T`BM+BTBQ 2bTHB+�iBpQ ;2M2`�H2, H� };m`� +B`+QH�`2X
G� #BH�M+B� UZm2biBQMB RĜk- NĜRy- kyVX
G� H2p� UZm2biBQMB j- kRĜkk- k3VX
A T`Q#H2KB M�miB+B UZm2biBQMB 9ĜdVX
G� 7�+BHBi¨ /B KQiQ /2HH2 };m`2 `QiQM/2 UZm2biBQM2 3VX
G2 K�++?BM2 b2KTHB+B, HǶ�bb2 M2HH� `mQi� U�`;�MQV- H� +�``m+QH�- BH +mM2Q
UZm2biBQMB RR- Rj- RdĜR3VX
G� }QM/� UZm2biBQM2 RkVX
G� `Qiim`� 2 /27Q`K�xBQM2 /2B K�i2`B�HB, H2;MB 2 b�bbB /2HH2 bTB�;;2 UZm2@
biBQMB R9ĜReVX
G� 7Q`x� /2HH� T2`+Qbb� UZm2biBQM2 RNVX
G� +QKTQbBxBQM2 /2B KQiB UZm2biBQMB kjĜk9VX
G� +Qbi`mxBQM2 /2B H2iiB UZm2biBQM2 k8VX
G� +QHHQ+�xBQM2 /2B +�`B+?B bmHH2 bT�HH2 UZm2biBQMB keĜkd- kNVX
AH bQHH2p�K2MiQ /�HH� TQbBxBQM2 b2/mi� UZm2biBQM2 jyVX
A T`Q#H2KB `2H�iBpB �H KQiQ UZm2biBQMB jRĜj9VX
AH KQiQ /2B +Q`TB M2B pQ`iB+B /Ƕ�+[m� UZm2biBQM2 j8VX

jXR AH T`BM+BTBQ 2bTHB+�iBpQ ;2M2`�H2, H� };m`� +B`+QH�`2

"�H/B T`Q+2/2 � mM� +`BiB+� TmMim�H2 /2B T`BM+BTB /2HH� K2++�MB+� �`BbiQi2@
HB+�- Qpp2`Q /2HH2 ǵK2`�pB;HBQb2Ƕ T`QT`B2i¨ /2H +2`+?BQ- KQbi`�M/Q +?2 MQM
ĕ �z�iiQ p2`Q +?2 2bb2 bB #�bBMQ bmHH� +Q2bBbi2Mx� /2B +QMi`�`BX a2;m2M/Q
�`+?BK2/2 2;HB 7QM/� BMp2+2 H� bm� K2++�MB+� bmHH� i2Q`B� /2HH� +2Mi`Q#�@
`B+�- � T`QTQbBiQ /2HH� [m�H2 7Q`MBb+2 �M+?2 mM� bm� /2}MBxBQM2 /B +2Mi`Q
/B ;`�pBi¨- QHi`2 � [m2HH2 /B S�TTQ 2 /B *QKK�M/BMQXd AM [m2bi� bm� /2}@
MBxBQM2 2;HB T`2+Bb� +?2 BH +2Mi`Q /B ;`�pBi¨ /B mM +Q`TQ ǳĕ mM TmMiQ TQbiQ
�HHǶBMi2`MQ Q �HHǶ2bi2`MQ /2HH� ;`�M/2xx�ǴX JQbi`� BM7�iiB +?2- M2H +�bQ /2;HB
e"2++?B UkyyNVX
dS�TTmbƘQ7Ƙ�H2t�M/`B� UR833- jyepV- *QKK�M/BMQ UR8e8- R`fpVX



jX AH HB#`Q RN

�`+?B- +?2 b�`�MMQ Q;;2iiQ /2HH2 bm2 �ii2MxBQMB M2HH� [m2biBQM2 soA- BH +2M@
i`Q /B ;`�pBi¨ +�/2 MQM �HHǶBMi2`MQ /2HH� };m`�- K� M2HHQ bT�xBQ `�++?BmbQ
/�HH� };m`� bi2bb�X o� �M+Q`� b2;M�H�iQ +?2- M2HHǶ�K#BiQ /2HH� +`BiB+� �B
T`BM+BTB /2H +2`+?BQ- "�H/B T2` T`BKQ bi�#BHBb+2 2b�ii�K2Mi2 BM +?2 `2H�xBQ@
M2 /2##�MQ bi�`2 B KQiB +QKTQM2MiB T2` /�`2 HmQ;Q � mM KQiQ +B`+QH�`2X
ai�#BHBb+2 �M+?2 H� +QMp2MxBQM2 /2H b2MbQ /2H KQiQ +B`+QH�`2 `2H�iBp�K2Mi2
� mM Qbb2`p�iQ`2 bQHB/�H2 +QM BH +2`+?BQX AM}M2- M2H /Bb+mi2`2 H2 `�;BQMB T2`
+mB- b2+QM/Q �`BbiQi2H2- BH T2bQ /2HH� H2p� bB �;;BmM;2 �HH� TQi2Mx� BKTB2@
;�i� �;2pQH�M/Q HǶ�xBQM2 /2H KQp2Mi2- "�H/B /BKQbi`� +?2 +Bǁ ĕ p2`Q bQHQ
T2` BH iBTQ /B H2p� T`2bQ [mB BM +QMbB/2`�xBQM2 /�HHǶ�miQ`2- Qpp2`Q H� H2p�
+QM BH 7mH+`Q TQbiQ i`� T2bQ 2 TQi2Mx� KQp2Mi2X 1;HB 2bTHB+Bi�K2Mi2 T�`H�
/2HHǶ2bBbi2Mx� /B �Hi`B /m2 ;2M2`B /B H2p� BM +mB H� TQi2Mx� pB2M2 bQHH2p�i�
BMbB2K2 �H T2bQX

jXk Zm2biBQMB RĜk- NĜRy- ky, H� #BH�M+B�

G� T`BK� [m2biBQM2- BM +mB bB +?B2/2 T2`+?û H2 #BH�M+2 K�;;BQ`B bB�MQ TBɍ
2b�ii2 /2HH2 KBMQ`B- ĕ bi�i� 2MmM+B�i� /�HHǶ�miQ`2 /2HHǶQT2`� +QM BH T`2+BbQ
BMi2MiQ /B /�`2 mM 2b2KTBQ BKK2/B�iQ /2HH� [m�`i� T`QT`B2i¨ /2H +2`+?BQ-
b2+QM/Q +mB B TmMiB /2H /B�K2i`Q +?2 /2b+`Bp2 BH +2`+?BQ bB KmQpQMQ i�MiQ
TBɍ p2HQ+2K2Mi2 [m�MiQ TBɍ bQMQ /Bbi�MiB /�H +2Mi`QX S`QT`B2i¨ 2MmM+B�i�-
K� MQM /BKQbi`�i� M2H i2biQX "�H/B M2 7Q`MBb+2 mM� /BKQbi`�xBQM2 `B;Q`Q@
b�K2Mi2 ;2QK2i`B+�- TQ`i�M/Q BM}M2 HǶ2b2KTBQ /2HHǶ�bi`QH�#BQ +?2 ĕ i�MiQ
TBɍ T`2+BbQ [m�MiQ K�;;BQ`2 ĕ BH bmQ `�;;BQX3

L2HH� AA [m2biBQM2 bB +?B2/2 H� `�;BQM2 /2H /Bp2`bQ +QKTQ`i�K2MiQ /B
/m2 iBTB /B #BH�M+2- +QM BH bQbi2;MQ TQbiQ �H /B bQT`� Q �H /B bQiiQ /2B #`�++B-
7�ii2 T`BK� BM+HBM�`2 T2` HǶ�xBQM2 /B mM T2bQ- 2 TQB HB#2`�i2 /�HHQ bi2bbQX
AH T`BKQ iBTQ /B #BH�M+B� `2+mT2`� BM7�iiB H� TQbBxBQM2 /Ƕ2[mBHB#`BQ- K2Mi`2
H� b2+QM/� mM� pQHi� �##�bb�i� `BK�M2 BM i�H2 TQbBxBQM2X "�H/B 2bQ`/Bb+2
/B+2M/Q +?2 B +�bB TQbbB#BHB MQM bQMQ /m2- K� i`2, #BH�M+B� +QM BH bQbi2;MQ
BM �HiQ- #BH�M+B� +QM BH bQbi2;MQ BM #�bbQ 2 #BH�M+B� +QM BH bQbi2;MQ �H +2Mi`Q-
Qpp2`Q +QBM+B/2Mi2 +QM BH #�`B+2Mi`QXN SQB bTB2;�- K2/B�Mi2 H� i2Q`B� #�@
`B+2Mi`B+� 2 +QM HǶ�mbBHBQ /B mM� bm� };m`�- BH /Bz2`2Mi2 +QKTQ`i�K2MiQ /B
[m2biB i`2 iBTB /B #BH�M+2- /BKQbi`�M/Q T2`�Hi`Q �H+mMB BMi2`2bb�MiB i2Q`2KB
`2H�iBpB �HH� HQ`Q /Bp2`b� b2MbB#BHBi¨X h`�2 bTmMiQ /�HH2 [m2biBQMB i`�ii�i2
3lM� T`BK� +`BiB+� /B [m�MiQ �z2`K�iQ BM [m2bi� [m2biBQM2 bB i`Qp� ;B¨ 2bT`2bb� /�

h�`i�;HB� M2H HB#`Q oAA /2B Zm2bBiB 2i BMp2MiBQMB /Bp2`b2- R89eX
N�M+?2 bm [m2biQ TmMiQ �p2p� ;B¨ BMbBbiBiQ h�`i�;HB�- +?2 M2H HB#`Q oAAA /2B Zm2bBiB 2i

BMp2MiBQMB /Bp2`b2 Qz`Ţ mM� i2Q`B� /2HHǶ2[mBHB#`BQ /2HH� #BH�M+B� �p2Mi2 BH bQbi2;MQ TQbiQ
M2H +2Mi`Q #�b�i� bmHH� b+B2MiB� /2 TQM/2`B#mb K2/B2p�H2X



ky jX AH HB#`Q

T2` T�`H�`2 /2HHǶ2[mBHB#`BQ /B �H+mMB +Q`TB- [m�HB H� b�`Bbb� 2 H� i`QiiQH�- 2
/2H 72MQK2MQ �TT�`2Mi2K2Mi2 bi`�Q`/BM�`BQ /2HHǶ2[mBHB#`BbKQ /2HH� };m`BM�
`�TT`2b2Mi�Mi2 mM 7mM�K#QHQ- +?2 `2;;2 i`� H2 K�MB mM }HQ /B 72``Q +QM
�;HB 2bi`2KB /m2 b72`2ii2 /B TBQK#QX AM}M2 bTB2;� BH T2`+?û /2HH� ;`�M/2
TQi2Mx� /2HHǶ�`B2i2 bQbT2bQX

G� [m2biBQM2 As ĕ /B`2ii�K2Mi2 `B+mM/m+B#BH2 �H [m2bBiQ i`�ii�iQ �HHǶBMB@
xBQ /2HHǶQT2`�X aB +?B2/2 BM7�iiB, ǳT2`+?û +QM H2 +�``m+QH2 /B /B�K2i`Q K�;@
;BQ`2 bB bQHH2p�MQ B T2bB TBɍ 7�+BHK2Mi2 2 TBɍ +2H2`K2Mi2 +?2 +QM H2 +�``m+QH2
/B /B�K2i`Q KBMQ`2\Ǵ G� bTB2;�xBQM2 i`�/BxBQM�H2 2`� +?2 H� +�``m+QH� Tmǁ
2bb2`2 `B+QM/Qii� �HH� #BH�M+B�- 2 +?2 H2 #BH�M+2 +QM #`�++B /B K�;;BQ`2
HmM;?2xx�- QHi`2 � 2bb2`2 TBɍ T`2+Bb2- bB KmQpQMQ TBɍ 7�+BHK2Mi2 2 TBɍ +2@
H2`K2Mi2 /2HH2 #BH�M+2 +QM #`�++B +Q`iBX AH "�H/B ĕ /Ƕ�++Q`/Q bmHH� `B/mxBQM2
/2HH2 +�``m+QH2 � #BH�M+2- K� MQM bm;HB �Hi`B �bT2iiB /2HH� bTB2;�xBQM2X _B@
72`2M/QbB � mM� T`QTQbBxBQM2 /2H J2+?�MB+Q`mK GB#2` /B :mB/Q#�H/Q /2H
JQMi2-Ry Qbb2`p� +?2 H� 7�+BHBi¨ /2H KQpBK2MiQ ĕ +QMi`�`B� �HH� p2HQ+Bi¨ U+QM
+mB 2bbQ pB2M2 �iim�iQV- /2iiQ BM i2`KBMB KQ/2`MB- +?2 BM ;2M2`�H2 M2HH2 K�+@
+?BM2 BH T`Q/QiiQ /2HH� 7Q`x� T2` HQ bTQbi�K2MiQ ĕ +Qbi�Mi2X hmii�pB� "�H/B
ĕ bQbi�MxB�HK2Mi2 /Ƕ�++Q`/Q +QM �`BbiQi2H2 M2H `Bi2M2`2 +?2 M2HH� T`�iB+� H2
+�``m+QH2 /B /B�K2i`Q K�;;BQ`2 `BbmHiBMQ p�Mi�;;BQb2X G� +�mb� /B +Bǁ bi�
T2`ǁ M2H `�TTQ`iQ i`� BH /B�K2i`Q /2HH� +�``m+QH� 2 BH /B�K2i`Q /2HHǶ�bb2, TBɍ
;`�M/2 ĕ [m2biQ `�TTQ`iQ- K�;;BQ`2 ĕ H� 7�+BHBi¨ /B KQpBK2MiQX ZmB 2Mi`�
BM ;BQ+Q HǶ�ii`BiQ 7`� �bb2 2 +�``m+QH�- �ii`BiQ +?2- � T�`Bi¨ /B �bbB- pB2M2
bmT2`�iQ TBɍ 7�+BHK2Mi2 /�HH� +�``m+QH� /B /BK2MbBQMB K�;;BQ`BX G� bBim�@
xBQM2 KB;HBQ`2 ĕ [m2HH� /B mM� +�``m+QH� /B ;`�M/2 /B�K2i`Q +QM mM �bb2 /B
TB++QHQ /B�K2i`Q #2M bT�HK�iQ /B ;`�bbQX AM [m2biQ b2MbQ HǶ�z2`K�xBQM2
�`BbiQi2HB+� ĕ �++2ii�#BH2X L2HH� b2+QM/� T�`i2 /2H bmQ +QKK2MiQ �HH� [m2@
biBQM2 "�H/B i`�ii� mM �`;QK2MiQ +?2 /B+2 }MQ`� i`�b+m`�iQ- [m2HHQ /2HH2
`mQi2 KQbb2 K2/B�Mi2 mM� K�MQp2HH� �xBQM�i� � K�MQ Q � T2/�H2X �M+?2
[mB BMi2`p2M;QMQ H2 T`QT`B2i¨ /2HH� H2p� T2` +mB H� 7�+BHBi¨ /B KQpBK2MiQ ĕ
i�MiQ K�;;BQ`2 [m�MiQ K�;;BQ`2 ĕ BH `�TTQ`iQ i`� BH #`�++BQ /2HH� K�MQ@
p2HH� 2 BH `�;;BQ /2HHǶ�bb2 /2HH� `mQi�X G2 K�MQp2HH2 bQMQ /B /m2 iBTB- [m2HH2
KQbb2 � K�MQ +?2 ?�MMQ BH #`�++BQ /B`BiiQ- [m2HH2 KQbb2 � T2/�H2 +QM #`�+@
+BQ +m`pQX 6�+2M/Q HǶ2b2KTBQ /2HH� KQH� /2HHǶ�``QiBMQ- "�H/B bB +?B2/2 T2`
[m�H2 `�;BQM2 [m2HH2 KQbb2 � T2/�H2 �##B�MQ BH #`�++BQ +m`pQX .2iiQ BM
i2`KBMB KQ/2`MB HǶm`#BM�i2 MQi� +?2 H� +m`p�im`� /2H #`�++BQ 7�pQ`Bb+2 BH
bmT2`�K2MiQ /2H +QbB//2iiQ TmMiQ KQ`iQ bmT2`BQ`2X AM}M2 T`2M/2 BM 2b�K2
/m2 `mQi2 /B m;m�HB /BK2MbBQMB 2 T2bQ /Bp2`bQ- +?2 ;B`�MQ BMiQ`MQ �/ �bbB
m;m�HB- 2 bB +?B2/2 T2`+?û H� `mQi� TBɍ H2;;2`� p2M;� K2bb� BM KQpBK2MiQ
TBɍ 7�+BHK2Mi2 2 bB 72`KB T`BK�X G� `�;BQM2 bi� M2H 7�iiQ +?2 H� `mQi� TBɍ
Ry:mB/Q#�H/QƘ/2HƘJQMi2 UR8dd- RykpVX



jX AH HB#`Q kR

T2b�Mi2 BMBxB�HK2Mi2 bB QTTQM2 �HHǶ�+[mBbiQ /2HH� 7Q`x� BKT`2bb�- K2Mi`2
TQB H� +QMb2`p� TBɍ � HmM;QX

JQHiQ BMi2`2bb�Mi2 ĕ H� [m2biBQM2 s BM +mB bB /QK�M/�, ǳT2`+?û H�
#BH�M+B� [m�M/Q ĕ b2Mx� T2bQ ĕ TBɍ 7�+BH2 /� KmQp2`2 `BbT2iiQ � [m�M/Q
TQ`i� mM T2bQ\Ǵ ZmB 2Mi`� BM ;BQ+Q mM 2H2K2MiQ- +?2 b�`¨ +?B�`BiQ bQHQ M2H
+Q`bQ /2H soAA b2+QHQ i`�KBi2 BH +QM+2iiQ /ǶBM2`xB�X GǶ�miQ`2 /2B S`Q#H2KB
J2++�MB+B bB BMi2``Q;� bmH T2`+?û mM� #BH�M+B� +QM BH #`�++BQ TBɍ H2;;2`Q
bB KmQp� TBɍ 7�+BHK2Mi2 /B mM� +QM BH #`�++BQ TBɍ T2b�Mi2- 2 �bb2;M� H�
+�mb� �HH� /B{+QHi¨ BMbBi� M2H KmQp2`2 mM T2bQ Q#HB[m�K2Mi2X G� bTB2;�@
xBQM2 �`BbiQi2HB+� ĕ T2` "�H/B MQM bQHQ +?B�`�K2Mi2 BMbm{+B2Mi2- K� H� bm�
�`;QK2Mi�xBQM2 `BbmHi� 2bb2`2 BM �T2`iQ +QMi`�biQ +?2 HǶ2bT2`B2Mx� +?2 Tmǁ
2bb2`2 7�ii� �;;BmM;2M/Q mM T2bQ /�iQ � /m2 #BH�M+2 BM 2[mBHB#`BQ TQ`i�MiB
T2bB /Bp2`bBX o� [mB MQi�iQ +?2 M2HHǶQT2`� �`BbiQi2HB+� H� [m2biBQM2 MQM 2`�
TQbi� bQHQ BM `2H�xBQM2 �HH2 #BH�M+2- K� �M+?2 � `mQi2 2 �Hi`B +Q`TB bBKB@
HBX AH i2biQ H�iBMQ /B [m2bi� b2+QM/� T�`i2 /2H [m2bBiQ T`2b2Mi2 M2H "�H/B ĕ
bB+m`�K2Mi2 /� 2K2M/�`2 +QM H� i`�/mxBQM2 /B hQK2QXRR

ai2bbB T`Q#H2KB i2bim�HB bB ?�MMQ �M+?2 M2HH� [m2biBQM2 ss `2H�iBp�
�HH� bi�/2`�- /Qp2 b2K#`� 2bb2`2 T2`/mi� mMǶBMi2`� `B;� /B i2biQXRk AM bQ@
bi�Mx� [mB bB +?B2/2 T2`+?û H� bi�/2`� +QM +mB bB T2b�MQ H2 +�`MB bB� BM
;`�/Q /B T2b�`2 +�`B+?B BM;2MiB +QM mM TB++QHQ `QK�MQXRj �`BbiQi2H2 �p2p�
`Bi2MmiQ +?2 H� bi�/2`� TQi2bb2 2bb2`2 +QMbB/2`�i� �HHQ bi2bbQ i2KTQ +QK2
mM� #BH�M+B� 2 mM� H2p�- `B+QM/m+2M/QH� +QbŢ �HH� };m`� +B`+QH�`2X "�H/B
MQM ?� MmHH� /� Q#B2ii�`2 �HH� `B/mxBQM2 /2HH� bi�/2`� �HH� H2p�X aB HBKBi�
[mBM/B � KQbi`�`2 +QK2 [m2biQ bi`mK2MiQ i2Q`B+�K2Mi2 bB TQbb� �/QT2`�`2
BM /m2 /Bz2`2MiB KQ/B, K�Mi2M2M/Q 72`KQ BH bQbi2;MQ 2 7�+2M/Q p�`B�`2 H�
/Bbi�Mx� �HH� [m�H2 T2M/2 BH `QK�MQ- Qpp2`Q �H +QMi`�`BQ- K�Mi2M2M/Q }bbQ
BH `QK�MQ 2 7�+2M/Q p�`B�`2 H� TQbBxBQM2 /2H bQbi2;MQX �pp2`i2 T2`ǁ +?2 BM
T`�iB+� H� bi�/2`� bB �/QT2`� M2H T`BKQ KQ/QX

jXj Zm2biBQMB j- kRĜkk- k3, H� H2p�

_BT`2M/2M/Q BH [m2bBiQ 7QM/�K2Mi�H2 `BTQ`i�iQ ;B¨ �HHǶBMBxBQ /2HHǶQT2`� H�
[m2biBQM2 AAA +?B2/2 T2`+?û +QM H� H2p� bB� TQbbB#BH2 KmQp2`2 ;`�M/B T2bB
+QM TB++QH2 7Q`x2X G� bQHmxBQM2 �`BbiQi2HB+� `B+QM/m+2p� [m2bi� K�++?BM�
�HH� #BH�M+B� +QM BH bQbi2;MQ /B bQiiQ- 2 [mBM/B i`�KBi2 [m2bi� �H +2`+?BQX AM@
/BpB/m�p� TQB mM� [m�H+?2 T`QTQ`xBQM2 i`� B KQiB /2H T2bQ 2 /2HH� TQi2Mx�
2 H2 `BbT2iiBp2 /Bbi�Mx2 /�H 7mH+`Q- bi�#BH2M/Q b2KTHB+2K2Mi2 +?2 TBɍ H� TQ@
RRG2QMB+Q hQK2Q UR8jy- jdVX
RkG2QMB+Q hQK2Q UR8jy- 9RVX
RjZm2biQ ĕ BH i2`KBM2 +QKmM2K2Mi2 mb�iQ T2` BH +QMi`�TT2bQ KQ#BH2X



kk jX AH HB#`Q

i2Mx� 2`� HQMi�M� /�H 7mH+`Q- TBɍ b�`2##2 bi�iQ 7�+BH2 KmQp2`2 mM T2bQ +QM
H� H2p�X "�H/B T2`ǁ `B}mi� �HH� p2HQ+Bi¨ HQ bi�imb /B +�mb� /2HHǶ�xBQM2 /2HH�
H2p�- TQB+?û M2HH� +QM/BxBQM2 /B 2[mBHB#`BQ `BbmHi� T2` HmB BM+QM+2TB#BH2 [m�H@
bB�bB `B72`BK2MiQ �H KQiQX G� /BbiBMxBQM2 �`BbiQi2HB+� i`� ǵ�iiQǶ 2 ǵTQi2Mx�Ƕ
MQM T2`K2ii2 /B +QMbB/2`�`2 mM KQiQ BM ǵTQi2Mx�Ƕ M2HHQ bi�iQ /B [mB2i2X G�
p2`� bTB2;�xBQM2 ĕ /� `B+2`+�`2 M2HH� oA T`QTX /2H A HB#`Q /B amHHǶ2[mBHB#`BQ
/2B TB�MB /B �`+?BK2/2- �M+?2 b2 `BbmHi� M2+2bb�`BQ BM/BpB/m�`2 H� +�mb�
/2H `�TTQ`iQ BMp2`bQ bi�#BHBiQ BM i�H2 T`QTQbBxBQM2X G� `�;BQM2 mHiBK� /2HH�
H2;;2 /2HH� H2p� �`+?BK2/2� ĕ T2` "�H/B ǵHǶm;m�;HB�Mx� /B bi�iQǶ +?2 `BbmHi�
/�HHǶ�TTHB+�xBQM2 /B TQi2Mx2 m;m�HB � Q;MmM� /2HH2 /m2 2bi`2KBi¨ /B mM�
HBM2� +QHHQ+�i� BM mM� TQbBxBQM2 /�i�X

S2` [m�MiQ `B;m�`/� H� i`�ii�xBQM2 /2H 7mMxBQM�K2MiQ /2HH2 TBMx2 /2H
/2MiBbi� 2 /2HHQ b+?B�++B�MQ+B bpBHmTT�iQ M2HH2 [m2biBQMB ssAĜ ssAA- #�@
bi2`¨ [mB `BH2p�`2 +QK2 2Mi`�K#2 7Qbb2`Q bi�i2 `B/Qii2 /�HHǶ�miQ`2 ;`2+Q �
/m2 H2p2 +QMp2`;2MiBX o� +QKmM[m2 MQi�iQ +QK2 bQT`�iimiiQ H� [m2biBQ@
M2 ssA T`2b2MiB ;B¨ M2H ;`2+Q �H+mM2 /B{+QHi¨ /B +�`�ii2`2 i2bim�H2 +?2
+2`i�K2Mi2 ?�MMQ +QMi`B#mBiQ � `2M/2`H� TBɍ +QKTH2bb�X "�H/B H2 �z`QMi�
�TTQ;;B�M/QbB � SB++QHQKBMBXR9

GǶ�`;QK2MiQ /2HH� [m2biBQM2 ssoAAA- +BQĕ H� `�;BQM2 /2HH� bi`miim@
`� /2HHQ b?�/m7 mb�iQ T2` �iiBM;2`2 HǶ�+[m� /�B TQxxB- MQM ĕ /B`2ii�K2Mi2
`B72`BiQ �HH� H2p� /�HHǶ�miQ`2 /2B S`Q#H2KB J2++�MB+BXR8 1;HB bB HBKBi� BM@
7�iiB � `BH2p�`2 +?2 HǶQT2`�xBQM2 /2HHǶ�iiBM;2`2 bB /BpB/2 BM /m2 i2KTB- +BQĕ
M2H K�M/�`2 ;Bɍ BH p�bQ pmQiQ- 2 M2H iB`�`HQ bm TB2MQX P`� ĕ KQHiQ 7�+BH2
7�`HQ b+2M/2`2 ;Bɍ pmQiQ- K� �bb�B /B{+BH2 iB`�`HQ bm TB2MQX S2` HB#2`�`bB
/�HHǶBKT�++BQ bB mb� HQ b?�/m7- +QM +mB BH b2++?BQ bB �##�bb� bŢ TBɍ H2Mi�@
K2Mi2- +BQĕ +QM K�;;BQ`2 /B{+QHi¨- K� TQB bB iB`� bm KQHiQ TBɍ 7�+BHK2Mi2-
p2M2M/Q BM +Bǁ �Bmi�iB /�H +QMi`�TT2bQX .� SB++QHQKBMB BM TQB bB b2MiŢ [mBM@
/B HǶ2bB;2Mx� /B BMi`Q/m``2 H� p2`� bTB2;�xBQM2 K2++�MB+� /2HH� K�++?BM�-

R9SB++QHQKBMB UR89d- 98`fpVX
R8*QM BH i2`KBM2 �`�#Q b?�/m7 bB BM/B+� Q;;B BH +QM;2;MQ +?2 B :`2+B +?B�K�p�MQ F2HQ@
M2BQM 2 BH _QK�MB iQHH2MQX aB i`�ii� /B mM� K�++?BM� KQHiQ b2KTHB+2- 7Q`K�i� /� /m2
i`�pB /B H2;MQ- mM T2bQ- 2 mM `2+BTB2Mi2 T2` HǶ�+[m� H2;�iQ � mM� 7mM2 Q � mMǶ�bi�X G�
T`BK� i`�p2 ĕ +QM}++�i� p2`iB+�HK2Mi2 M2H i2``2MQ- 2 7mMxBQM� /� bQbi2;MQ T2` HǶ�Hi`�
i`�p2- +?2 ĕ +QHHQ+�i� /B i`�p2`bQ M2HH� T�`i2 bmT2`BQ`2 /2HH� T`BK�- 2/ ĕ BM ;`�/Q /B
`mQi�`2 BMiQ`MQ �H bmQ TmMiQ /B �TTQ;;BQX h�H2 TmMiQ /Ƕ�TTQ;;BQ MQM +QBM+B/2 +QM BH
+2Mi`Q /B /2ii� i`�p2 i`�bp2`b�H2- K� ĕ b+2HiQ BM KQ/Q i�H2 +?2 mM� T�`i2 `BbmHiB �bb�B
TBɍ HmM;� /2HHǶ�Hi`�X �HHǶ2bi`2KBi¨ TBɍ HQMi�M� /�H bQbi2;MQ pB2M2 TQbi� H� 7mM2@�bi� +QM
BH `2+BTB2Mi2- K2Mi`2 BH T2bQ pB2M2 H2;�iQ �HH� i`�p2 �HHǶ2bi`2KBi¨ QTTQbi�X G� K�++?BM�
pB2M2 +QHHQ+�i� pB+BMQ � }mKB- +�M�HB 2 TQxxB- 2/ ĕ ;2M2`�HK2Mi2 K�MQp`�i� /� mM bQ@
HQ mQKQ- +?2 iB`�M/Q p2`bQ BH #�bbQ H� 7mM2@�bi� +QM BH `2+BTB2Mi2 pmQiQ HQ 7� b+2M/2`2
p2`bQ H� bmT2`}+B2 /2HHǶ�+[m�- 2 mM� pQHi� `B2KTBiQ HQ `BbQHH2p� �Bmi�iQ /�H +QMi`�TT2bQ-
p2`b�M/QM2 bm++2bbBp�K2Mi2 BH +QMi2MmiQX



jX AH HB#`Q kj

`B/m+2M/QH� M�im`�HK2Mi2 �HH� H2p�XRe "�H/B T`Qb2;m2M/Q M2HH� bi2bb� /B`2@
xBQM2 �;;BmMb2 mM mHi2`BQ`2 2H2K2MiQ- K2ii2M/Q BM 2pB/2Mx� BH `mQHQ ;BQ+�iQ
/�H T2bQ /2H +Q`TQ /B +QHmB +?2 bpQH;2p� HǶ�xBQM2 /B bQHH2p�K2MiQ /2HHǶ�+[m�X

jX9 Zm2biBQMB 9Ĝd , B T`Q#H2KB M�miB+B

L2HH� [m2biBQM2 Ao �`BbiQi2H2 /QK�M/� T2`+?û B `2K�iQ`B TQbiB �H +2Mi`Q
/2HH� M�p2 KmQp�MQ H� M�p2 BM KBbm`� K�bbBK�X AH 7�iiQ ĕ bTB2;�iQ +QM@
bB/2`�M/Q BH `2KQ +QK2 mM� H2p�- BM +mB HQ b+�HKQ ĕ BH 7mH+`Q- BH K�`2 BH
T2bQ- 2 BH `2K�iQ`2 H� TQi2Mx� KQp2Mi2X ZmBM/B T2` H� `�;BQM2 �/Qii�i�
BM T`2+2/2Mx�, i�MiQ TBɍ H� TQi2Mx� /Bbi� /�H 7mH+`Q i�MiQ K�;;BQ`2 ĕ BH
T2bQ +?2 Tmǁ 2bb2`2 KQbbQ T2` K2xxQ /2HH� H2p�X "�H/B `BiB2M2 T2`ǁ +?2 BH
7mH+`Q MQM bB� HQ b+�HKQ- K� BH K�`2- K2Mi`2 H� M�p2 ĕ BH T2bQ +QHHQ+�iQ M2H
TmMiQ /2HHQ b+�HKQ- TQbiQ +BQĕ i`� TQi2Mx� 2 7mH+`QX aB i`�ii� T2`+Bǁ- BM
#�b2 �HH� +H�bbB}+�xBQM2 /2HH2 H2p2 /�i� /� :mB/Q#�H/Q /2H JQMi2- /B mM�
H2p� /B AA ;2M2`2XRd AM 2z2iiB- Qbb2`p� "�H/B- H2 +Qb2 bi�`2##2`Q +QK2 /B+2
�`BbiQi2H2 bQHQ b2 H� M�p2 7Qbb2 i`�ii2Mmi� /� mM BKT2/BK2MiQX AM i�H +�bQ
BH `2KQ QT2`2`2##2 2z2iiBp�K2Mi2 M2H KQ/Q /2b+`BiiQ M2H i2biQ �`BbiQi2HB+QX
PHi`2 � +Bǁ "�H/B 7� MQi�`2 +?2 bB /Qp`2##2 /B`2 TBɍ +Q``2ii�K2Mi2 +?2 B
`2K�iQ`B TQbiB �H +2Mi`Q /2HH� M�p2 KmQp�MQ H� bi2bb� ǵTBɍ 7�+BHK2Mi2Ƕ 2
MQM ǵBM KBbm`� K�bbBK�ǶXR3

G� bm++2bbBp� o [m2biBQM2 +?B2/2 BMp2+2 T2`+?û BH TB++QHQ iBKQM2 KQbbQ
i`�KBi2 mM� BKTm;M�im`� TQbi� �HHǶ2bi`2KBi¨ /2HH� M�p2- KmQp� imii� H�
M�p2X aB `BbTQM/2 +?2 BH iBKQM2 ĕ mM� H2p�- BH K�`2 BH T2bQ 2 BH iBKQMB2`2 H�
7Q`x� KQp2Mi2X 1bbQ ĕ /Bp2`bQ /�H `2KQ T2`+?û MQM T`2M/2 BH K�`2 b2+QM/Q
H� H�`;?2xx� +QK2 7� [m2biQ mHiBKQ- 2 MQM KmQp2 H� M�p2 BM �p�MiB- K�
ĕ BM+HBM�iQ Q#HB[m�K2Mi2 /�H K�`2 BM KQpBK2MiQX aB +QHHQ+� �HHǶ2bi`2KBi¨
T2`+?û ĕ TBɍ 7�+BH2 KmQp2`2 mM +Q`TQ BM KQiQX "�H/B +QMi2bi� H� `2H�xBQM2
i`� KQpBK2MiQ /2H `2KQ 2 /2H iBKQM2 T`QTQbi� /� �`BbiQi2H2- +?2 i`�b72`Bb+2
[m�MiQ ĕ bi�iQ /2iiQ bmH `2KQ �HH� #�``� /2H iBKQM2- TQM2 HQ b+�HKQ �HH�
K2i¨ /2H `2KQ 2 TQB +QMbB/2`� HQ b+�HKQ KmQp2`bB HmM;Q BH `2KQ T2` 2z2iiQ
/2H KQpBK2MiQX AM `2�Hi¨ ĕ K2;HBQ +QMbB/2`�`2 +QK2 7mH+`Q BH K�`2 2 HQ
b+�HKQ- Q +�`/BM2 bm +mB `mQi� BH iBKQM2 +?2 bB bTQbi�- +QK2 T2bQX *Bǁ
bTB2;� T2`+?û [m�M/Q H� M�p2 ĕ 72`K� BH iBKQM2 �;Bb+� TQ+Q Q MmHH� bmH
KQpBK2MiQ p2`bQ /2bi`� Q bBMBbi`� /2HH� bi2bb�- K2Mi`2 �;Bb+2 KQHiQ [m�M/Q
H� M�p2 ĕ BM KQiQ- T`QT`BQ T2`+?û H� +�mb� /2H 7Q`i2 KQpBK2MiQ Q#HB[mQ /B
2bb� ĕ /�i� /�H KQiQ bi2bbQ /2H K�`2 +?2 T`2K2 +QMi`Q H� T�H�X GǶ�xBQM2
ReSB++QHQKBMB UR89d- eR`fpVX
Rd:mB/Q#�H/QƘ/2HƘJQMi2 UR8dd- jN`Ĝ9ypVX
R3"�H/B URekR- 9RVX



k9 jX AH HB#`Q

/2H iBKQM2 Tmǁ 2bb2`2 2{+�+2 bQHQ b2 [m2biQ ĕ TQbBxBQM�iQ Q#HB[m�K2Mi2- 2
b2 H� M�p2 ĕ BM KQpBK2MiQX

S2` +?B�`B`2 BH bmQ T2MbB2`Q "�H/B `B+Q``2 � mM� BMi2`2bb�Mi2 Qbb2`p�@
xBQM2 T2`bQM�H2 bmH KQ/Q +QM +mB M2B ;`�M/B }mKB B #�`+�BQHB i`�;?2ii�MQ
K2`+B 2 T2`bQM2 /� mM� `Bp� �HHǶ�Hi`�X GǶ2b2KTBQ +?2 �//m+2 `B;m�`/� /m2
TQMiQMB mMBiB /� mM i�pQH�iQ +QM BH iBKQM2 +QHHQ+�iQ i`� H2 /m2 TQTT2- 2
+QHH2;�iB +QM mM� 7mM2 �HH� `Bp�X a2 BH iBKQM2 pB2M2 TB2;�iQ- ĕ HǶBKTmHbQ
/2HH� +Q``2Mi2 +?2 +QHTBb+2 H� bm� T�H� � bTBM;2`2 B TQMiQMB p2`bQ HǶ�Hi`�
`Bp�- 2 MQM +QK2 T2Mb�p� �`BbiQi2H2 H� T2`+mbbBQM2 2b2`+Bi�i� bmHHǶ�+[m�
/�HH� T�H�X G2 bi2bb2 +�mb2 p�H;QMQ T2` H2 p2H2 +?2 `B+2pQMQ Q#HB[m�K2Mi2
BH p2MiQ- 2 T2` H2 +Q/2 /B m++2HHB 2 T2b+B +?2 bQMQ +QK2 /2B iBKQMBX

6B;m`� jXR, SQMiQM2- "�H/B URekRV- 93
X

L2HH� [m2biBQM2 oA bB /QK�M/� T2`+?ĕ H2 M�pB p�/�MQ TBɍ p2HQ+B [m�M@
/Q- � T�`Bi¨ /B p2MiQ 2 /B p2H2- H� HQ`Q �Mi2MM� ĕ +QHHQ+�i� TBɍ BM �HiQX
�`BbiQi2H2 `BbTQM/2 +?2 HǶ�H#2`Q ĕ mM� H2p� �p2Mi2 +QK2 7mH+`Q H� bm� b2/2-
+QK2 T2bQ H� M�p2 2 +QK2 TQi2Mx� KQp2Mi2 H� 7Q`x� /2H p2MiQ, [mBM/B [m�M@
iQ TBɍ HQMi�MQ ĕ BH 7mH+`Q- i�MiQ TBɍ 7�+BHK2Mi2 H� TQi2Mx� KQp2Mi2 KmQp2`¨
BH T2bQX "�H/B Qbb2`p� +?2 Tm` 2bb2M/Q p2`Q +?2 H� M�p2 bB KmQp� TBɍ p2HQ+2@
K2Mi2 [m�M/Q TBɍ �Hi� ĕ HǶ�Mi2MM�- [m2biQ +QKTQ`i� M2HHQ bi2bbQ KQK2MiQ
mM BMM�Hx�K2MxQ /2HH� TQTT� 2 mMǶBKK2`bBQM2 /2HH� T`m�X AM `2�Hi¨ Q+@
+Q``2 +QMbB/2`�`2 H� H2p� BM [m2biBQM2 +QK2 mM� H2p� �M;QH�`2- �M�HQ;� �
[m2HH� +?2 bB ?� M2HH2 i2M�;HB2 mb�i2 T2` 2bi`�``2 B +?BQ/B- BM +mB BH 7mH+`Q ĕ



jX AH HB#`Q k8

HǶ�M;QHQX GǶ�H#2`Q /2HH� M�p2 TB2;�iQ /�H p2MiQ bB bTQbi� 2 bQHH2p� +QM bû
BH T2bQ /2HH� bi2bb�X 1bb2M/Q mM� H2p� �M;QH�`2 bB �p`¨ +?2 H� TQi2Mx� /2H
p2MiQ 2b2`+Bi�i� bmHHǶ�Mi2MM� bi� �HH� /Bbi�Mx� /�H 7mH+`Q +QK2 H� /Bbi�Mx�
/�H 7mH+`Q bi� �H T2bQ /2HH� M�p2X Zm2bi�- T2` H� /BbTQbBxBQM2 /2HH� x�pQ``�
2 /2H +�`B+Q- ?� BH bmQ +2Mi`Q /B ;`�pBi¨ bBim�iQ p2`bQ TQTT�X ZmBM/B [m�MiQ
KBMQ`2 b�`¨ BH `�TTQ`iQ i`� H2 /m2 T�`iB /2HH� H2p�- 2 [m�MiQ K�;;BQ`2 BH
T2bQ- i�MiQ K2MQ T`2p�``¨ H� TQi2Mx� M2H bQHH2p�`2 [m2biǶmHiBKQX

L2HH� oAA [m2biBQM2 bB bTB2;� T2`+?ĕ- Tm` MQM �p2M/Q BH p2MiQ BM TQT@
T�- bB TQbb� +QKmM[m2 M�pB;�`2 [m�bB +QK2 b2 HQ bB �p2bb2- }bb�M/Q H�
T�`i2 /2HH� p2H� +?2 ĕ p2`bQ BH iBKQMB2`2 2 �HH2Mi�M/Q BH TB2/2 /2HH� bi2bb�
p2`bQ T`m�X G� bTB2;�xBQM2 /B �`BbiQi2H2 ĕ #�b�i� bmHHǶ�xBQM2 /2H iBKQM2-
+?2 [m�M/Q BH p2MiQ ĕ 7Q`i2 �;Bb+2 BM b2MbQ +QMi`�`BQ- 2 /2B K�`BM�B +?2
/BbTQM;QMQ Q#HB[m�K2Mi2 H� p2H�X aB ?� [mBM/B mM� HQii� i`� BH p2MiQ 2
HǶ�xBQM2 +QK#BM�i� /B iBKQM2 2 p2H2 +?2 HQ +QMi`�bi�MQ- T2` K2xxQ /2HH�
[m�H2 bB `B2b+2 � M�pB;�`2 BM /B`2xBQM2 /Bp2`b� /� [m2HH� /2H p2MiQX "�H/B
+?B�`Bb+2 BH i2biQ #`2p2 2 Qb+m`Q /2HHǶ�miQ`2 �MiB+Q mb�M/Q BH +QKK2MiQ /B
SB++QHQKBMB- +?2 `B+QM/m+2 i�H2 +�bQ � mM� bQ`i� /B H2p�- BM +mB BH p2MiQ ĕ BH
T2bQ- BH iBKQM2 H� TQi2Mx� KQp2Mi2- +QM BH 7mH+`Q +?2 /Qp`2##2 +QHHQ+�`bB �
K2i¨ M�p2- K� ĕ BM `2�Hi¨ bTQbi�iQ p2`bQ T`m�XRN Pbb2`p� T2`ǁ "�H/B +?2
[mB +Ƕĕ mM� /B{+QHi¨- TQB+?û BH 7mH+`Q /Qp`2##2 2bb2`2 bi�#BH2- K2Mi`2 [mB
MQM HQ ĕX

jX8 Zm2biBQM2 3, H� 7�+BHBi¨ /B KQiQ /2HH2 };m`2 `QiQM/2

.B`2ii�K2Mi2 +QMM2bbQ +QM BH T`BM+BTBQ i2Q`B+Q TQbiQ �HHǶBMBxBQ /2H i2biQ-
BH [m2bBiQ oAAA +?B2/2 T2`+?û i`� imii2 H2 };m`2 BH +2`+?BQ bB� H� TBɍ 7�+BH2
� KmQp2`bBX Zm2biQ T`Q#H2K� /¨ H� TQbbB#BHBi¨ � "�H/B /B +QKTB2`2 H�
T`BK� �KTB� /B;`2bbBQM2 BMb2`Bi� M2HH� bm� QT2`�X �`BbiQi2H2 /BbiBM;m2p�
i`2 /Bp2`bB KQiB /B +Q`TB +B`+QH�`B, BH KQiQ /B mM +2`+?BQ bm mM TB�MQ- BH KQiQ
/B mM +2`+?BQ BMiQ`MQ � mM T2`MQ }bbQ Q`BxxQMi�H2- BH KQiQ /B mM +2`+?BQ
BMiQ`MQ � mM T2`MQ }bbQ p2`iB+�H2X L2H bmQ +QKK2MiQ "�H/B T`2M/2 BM
2b�K2 B b2;m2MiB +�bB, BH +2`+?BQ 2 HǶ2HHBbb2 BM KQiQ bm mM TB�MQ Q`BxxQMi�H2-
BH +2`+?BQ bmH TB�MQ BM+HBM�iQ- � +mB 7�MMQ b2;mBiQ BH +�bQ /2HHǶm`iQ /B mM�
`mQi� +QMi`Q mM Qbi�+QHQ 2 BH KQiQ BM +m`p� /B /m2 `mQi2 bmHHQ bi2bbQ �bb2X
�z`QMi� TQB BH KQiQ bmH TB�MQ Q`BxxQMi�H2 /2H +BHBM/`Q 2 /2H +QMQX G�
/B;`2bbBQM2 i2`KBM� +QM [m2HH� +?2 �`BbiQi2H2 +H�bbB}+� +QK2 i2`x� bT2+B2
/B KQiQ `Qi�iQ`BQ- QbbB� /B mM +2`+?BQ BMiQ`MQ � mM �bb2 p2`iB+�H2c "�H/B
;2M2`�HBxx� [m2bi� bBim�xBQM2 �H +�bQ BM +mB HǶ�bb2 /B `Qi�xBQM2 /2H +2`+?BQ
7Q`KB mM �M;QHQ +QM H� p2`iB+�H2X
RNSB++QHQKBMB UR89d- kN`VX



ke jX AH HB#`Q

:HB �`;QK2MiB +Bi�iB p2M;QMQ +QbŢ bpBHmTT�iBX lM +2`+?BQ- Q mM� b72`�-
bi�MMQ BKKQ#BHB bm mM TB�MQ Q`BxxQMi�H2 T2` H� bi2bb� `�;BQM2 +?2 iB2M2
72`K� BM 2[mBHB#`BQ mM� #BH�M+B� � #`�++B m;m�HB +�`B+�i� +QM T2bB m;m�HBX
L2H +2`+?BQ- Q M2HH� b72`�- B T2bB m;m�HB bQMQ H2 /m2 T�`iB m;m�HB /2HH� };m`� �
/2bi`� 2 � bBMBbi`� /2H TmMiQ /B �TTQ;;BQ- +?2 7mM;2 /� 7mH+`QX AKTQ`i�Mi2
TQB ĕ HǶ�z2`K�xBQM2 /B "�H/B `2H�iBp� �H KQiQ bmH TB�MQ Q`BxxQMi�H2- TBɍ
7�+BH2 BM [m�MiQ BH #�`B+2Mi`Q MQM bm#Bb+2 BMM�Hx�K2MiB- bB� `BbT2iiQ �HHQ
bi2bbQ TB�MQ- bB� `BbT2iiQ �H +2Mi`Q /2HH� h2``�X S2` H2 };m`2 MQM +B`+QH�`B-
�/ 2b2KTBQ HǶ2HHBbb2- MQM ĕ +QbŢ T2`+?û BH #�`B+2Mi`Q /m`�Mi2 BH KQiQ bmH
TB�MQ Q`BxxQMi�H2 bm#Bb+2 BMM�Hx�K2MiB 2 �##�bb�K2MiB- BMQHi`2 H� 7�iB+�
T2` 7�` �p�Mx�`2 HǶ2HHBbb2 ĕ p�`B�#BH2 BM [m�MiQ /m`�Mi2 BH KQiQ- � KQiBpQ
/2HH� 7Q`K� /2HH� };m`�- BH #�`B+2Mi`Q MQM bB bQHH2p� 2 MQM bB �##�bb� BM
KQ/Q mMB7Q`K2X GQ bi2bbQ �++�/2 T2` H2 };m`2 /Qi�i2 /B H�iB U"�H/B i`�ii�
bQHQ BH i`B�M;QHQVX

"�H/B MQi� TQB +?2 M2H +�bQ /B mM +2`+?BQ Q /B mM� b72`�- H� p2`iB+�H2
T�bb�Mi2 T2` BH #�`B+2Mi`Q /2HH� };m`� �TTQ;;B�i� bmH TB�MQ BM+HBM�iQ MQM
+�/2 M2H TmMiQ /B �TTQ;;BQ bmH TB�MQ- K� TBɍ �p�MiB- T2`i�MiQ H� };m`�
`BbmHi� MQM bQbi2Mmi� /�H TB�MQ- 2 `QiQH� p2`bQ BH #�bbQX 1;HB Qbb2`p� �M+?2
+?2 H2 /m2 T�`iB /2HH� };m`� � /2bi`� 2 � bBMBbi`� /2H TmMiQ /B �TTQ;;BQ MQM
bQMQ bBKK2i`B+?2X S`Qb2;m2M/Q KQbi`� +QK2 H� +QM/BxBQM2 /B 2[mBHB#`BQ
/B mM +2`+?BQ- Q /B mM� b72`�- bmH TB�MQ BM+HBM�iQ Tmǁ 2bb2`2 /2i2`KBM�i�
+QH K2iQ/Q /2HH� H2p�- T`2+Bb�K2Mi2 H� H2p� /B b2+QM/Q ;2M2`2- /Qp2 BH T2@
bQ /2HH� };m`�- +QM+2Mi`�iQ M2H #�`B+2Mi`Q- bi� i`� BH 7mH+`Q 2 H� TQi2Mx�-
+?2 �TTHB+�i� K�MiB2M2 HǶ2[mBHB#`BQX JQbi`� +?2 i�H2 TQi2Mx� /BKBMmBb+2
�H /BKBMmB`2 /2HHǶBM+HBM�xBQM2 /2H TB�MQX 6� mM #`2p2 `B72`BK2MiQ �HH� i`�i@
i�xBQM2 /B S�TTQ /2H TB�MQ BM+HBM�iQ /B+2M/Q +?2 bB #�b� bm BTQi2bB 2 bm
+QMbB/2`�xBQMB /Bz2`2MiBXky

*QM T`Q+2/m`2 �M�HQ;?2 i`�ii� BH T`Q#H2K� /2H T2`+?û- TQbiQ mM Qbi�@
+QHQ bmH TB�MQ Q`BxxQMi�H2- H2 `mQi2 /B /B�K2i`Q K�;;BQ`2 HQ bmT2`�MQ TBɍ
7�+BHK2Mi2 /2HH2 `mQi2 /B /B�K2i`Q KBMQ`2X G� i`�ii�xBQM2 ĕ 7�ii� BM /m2
KQ/B, i2M2M/Q +QMiQ /2;HB bTQbi�K2MiB /2H #�`B+2Mi`Q- 2 `B+QM/m+2M/Q
�HH2 T`QT`B2i¨ /2HH� H2p�X L2H T`BKQ KQ/Q KQbi`� +?2 M2H bmT2`�K2MiQ
/2HHǶQbi�+QHQ BH #�`B+2Mi`Q bm#Bb+2 b2KT`2 HQ bi2bbQ BMM�Hx�K2MiQ- +?2 ĕ T�@
`B �HHǶ�Hi2xx� /2HHǶQbi�+QHQ- bB� T2` H2 `mQi2 ;`�M/B- bB� T2` [m2HH2 TB++QH2X
G� /Bz2`2Mx� +?2 7�pQ`Bb+2 H2 ;`�M/B ĕ bTB2;�#BH2 i`�KBi2 BH TB�MQ BM+HBM�@
iQ- QbbB� +QMbB/2`�M/Q +?2 BH #�`B+2Mi`Q /2HH2 `mQi2 ;`�M/B /2p2 T2`+Q``2`2
mM� /Bbi�Mx� K�;;BQ`2- `BbT2iiQ �H #�`B+2Mi`Q /2HH2 TB++QH2- T2` �``Bp�`2
�HH� K2/2bBK� �Hi2xx�c BM bQbi�Mx� bB i`�ii� /B /m2 TB�MB BM+HBM�iB /B m;m�H2
�Hi2xx�- K� /Bp2`b� BM+HBM�xBQM2X "�H/B +QMbB/2`� TBɍ +QMbQM� �HH� b+B2Mx�
kyS�TTmbƘQ7Ƙ�H2t�M/`B� UR833- jRj`VX



jX AH HB#`Q kd

K2++�MB+� H� i`�ii�xBQM2 /2HHQ bi2bbQ T`Q#H2K� K2/B�Mi2 BH K2iQ/Q /2HH�
H2p�X G2 /m2 `mQi2 bQMQ i`�ii�i2 +QK2 /m2 H2p2 /B b2+QM/Q ;2M2`2- KQbi`�M@
/Q +QK2 H� H2p� +Q``BbTQM/2Mi2 �HH� `mQi� ;`�M/2 `BbmHiB TBɍ p�Mi�;;BQb�
/2HH� H2p� +Q``BbTQM/2Mi2 �HH� `mQi� TB++QH�X

a2;m2 BH T`Q#H2K� /2H KQiQ /B /m2 `mQi2 +QM �bb2 +QKmM2 [m�M/Q
�ppB2M2 mMǶBMp2`bBQM2 /B K�`+B�X "�H/B KQbi`� +?2 2Mi`�K#2 H2 `mQi2 +QK@
TBQMQ T2`+Q`bB +B`+QH�`B +QM+2Mi`B+B 2 +?2 H� `mQi� TBɍ 2bi2`M� T2`+Q``2 mM�
+B`+QM72`2Mx� /B `�;;BQ K�;;BQ`2- K2Mi`2 H� `mQi� BMi2`M� Tmǁ T2`}MQ `B@
K�M2`2 72`K� [m�M/Q bB pB2M2 � i`Qp�`2 bmH +2Mi`Q /B `Qi�xBQM2X AM mM +2`iQ
b2MbQ 2bi2M/2 BH T`Q#H2K� /2HH2 /m2 `mQi2 i`�ii�M/Q [m2HHQ +?2 +?B�K� BH
ǳKQiQ b2+QM/Q BH +QMiQ`MQǴX .�iQ mM +Q`TQ +BHBM/`B+Q +?2 `QiQH� bmH TB�MQ
Q`BxxQMi�H2- b2 H2 #�bB /2H +BHBM/`Q bQMQ T2`T2M/B+QH�`B �HHǶ�bb2 /2H +BHBM/`Q
H� i`�B2iiQ`B� +?2 +QKTBQMQ bmH TB�MQ +QMbBbi2 BM /m2 HBM22 `2ii2 T�`�HH2H2X
a2 H2 #�bB /2H +BHBM/`Q MQM bQMQ T2`T2M/B+QH�`B �HHǶ�bb2- 2 ?�MMQ 2Mi`�K#2
H� bi2bb� BM+HBM�xBQM2 `BbT2iiQ �HHǶ�bb2- 2 [mBM/B T`2+Bb� "�H/B bQMQ 2HHBbbB-
H2 i`�B2iiQ`B2 bQMQ HBM22 +m`p2- b2KT`2 T�`�HH2H2X GǶm`#BM�i2 i`�++B� [m2@
bi2 +m`p2 K2/B�Mi2 mM� +Qbi`mxBQM2 ;2QK2i`B+� T2` TmMiBX S�bb� TQB �H
KQiQ /B mM +QMQ �TTQ;;B�iQ bmH TB�MQ Q`BxxQMi�H2- Qbb2`p�M/Q +?2 [m�M/Q
BH p2`iB+2 /2H +QMQ `BK�M2 BKKQ#BH2- H2 i`�B2iiQ`B2 bmH TB�MQ /2B TmMiB /B
+QMi�iiQ bQMQ +2`+?B +QM+2Mi`B+BX Zm2biQ M2H +�bQ BM +mB H� #�b2 /2H +QMQ ĕ
T2`T2M/B+QH�`2 �HHǶ�bb2 /2H K2/2bBKQ- K� [m�M/Q BMp2+2 H� #�b2 /2H +QMQ
MQM ĕ T2`T2M/B+QH�`2 �HHǶ�bb2- 2 [mBM/B ĕ mMǶ2HHBbb2- +Qb� �++�/2\ 1;HB `BiB2@
M2 2``QM2�K2Mi2 +?2 H� i`�B2iiQ`B� /� 2bb� i`�++B�i� bmH TB�MQ bB� �M+Q`�
mMǶ2HHBbb2X

"�H/B T`Qb2;m2 BM}M2 +QM B +�bB /2H KQiQ `Qi�iQ`BQ BMiQ`MQ � mM �b@
b2 p2`iB+�H2- +QK2 �/ 2b2KTBQ BH KQiQ /2H iQ`MBQ /� p�b�BQ Q BH KQiQ /B
mM� i`QiiQH�X AM i�H2 KQiQ BH #�`B+2Mi`Q `2bi� BKKQ#BH2- #�bi� [mBM/B mM�
TQi2Mx� 2bB;m� bB� T2` BMBxB�`2 BH KQiQ- bB� T2` K�Mi2M2`HQ- i�MiQ +?2 +2b@
b�M/Q H� TQi2Mx� +?2 ?� T`Q/QiiQ H� `Qi�xBQM2 BH KQiQ T2`K�M2 � HmM;QX AM
b2+QM/Q HmQ;Q 2;HB Qbb2`p� +?2 BM [m2biQ ;2M2`2 /B KQiQ HǶ�bb2 /B `Qi�xBQM2
i2M/2 � +QMb2`p�`2 H� bm� TQbBxBQM2 � K2MQ +?2 MQM BMi2`p2M;� mM� +�mb�
2bi2`M�X �z2`K� BMQHi`2 +?2 `BbT2iiQ �B +Q`TB i`B�M;QH�`B- Q BM ;2M2`2 TQHB@
;QM�HB- [m2bi� i2M/2Mx� ĕ K�bbBK� M2B +Q`TB +B`+QH�`BX �M+?2 [m�M/Q HǶ�bb2
/B `Qi�xBQM2 pB2M2 � 7Q`K�`2 mM �M;QHQ +QM H� p2`iB+�H2 bB �p`¨ b2KT`2 H�
i2M/2Mx� � K�Mi2M2`2 [m2biQ �M;QHQ- T2`+?û BH #�`B+2Mi`Q MQM bB �##�b@
b�- Mû bB �Hx�X L2H +�bQ BMp2+2 BM +mB BH #�`B+2Mi`Q MQM 7Qbb2 bmHHǶ�bb2 /B
bBKK2i`B� /2HH� };m`� +B`+QH�`2- /m`�Mi2 H� `Qi�xBQM2 2bbQ MQM `BK�``2##2
72`KQ- T2`+?û +QKTB`2##2 � bm� pQHi� mM� `Qi�xBQM2X AM b2;mBiQ � [m2bi�
`Qi�xBQM2 H� TQbBxBQM2 /2H #�`B+2Mi`Q bm#B`2##2 [mBM/B mM BMM�Hx�K2MiQ 2



k3 jX AH HB#`Q

mM �##�bb�K2MiQ- 2/ 2bb2M/Q BH KQiQ p2`bQ HǶ�HiQ /2H #�`B+2Mi`Q mM KQiQ
pBQH2MiQ- +Bǁ +�mb2`2##2 mM� +2bb�xBQM2 `�TB/� /2HHQ bi2bbQX

jXe Zm2biBQMB RR- Rj- RdĜR3, H2 K�++?BM2 b2KTHB+BX GǶ�bb2 M2HH�
`mQi� U�`;�MQV- H� +�``m+QH�- BH +mM2Q

a2##2M2 �`BbiQi2H2 MQM T�`HB K�B /B`2ii�K2Mi2 BM M2bbmM� T�`i2 /2H bmQ
i2biQ /2HHǶ�`;�MQ- "�H/B ?� KQ/Q /B 7�`2 `B72`BK2MiQ �HH2 T`QT`B2i¨ 7QM/�@
K2Mi�HB /B [m2biQ bi`mK2MiQ M2H bmQ +QKK2MiQ �HH� [m2biBQM2 sAAAX :B¨
M2HH� T�`i2 }M�H2 /2HH� bm� 2bTQbBxBQM2 /2H [m2bBiQ sA 2;HB �p2p� iQ++�iQ
#`2p2K2Mi2 mM �bT2iiQ `BH2p�Mi2 /2H 7mMxBQM�K2MiQ /B [m2bi� K�++?BM�X
GŢ bB i`�ii�p� /B bTB2;�`2 T2`+?û B +�`B+?B p2M;�MQ i`�bTQ`i�iB TBɍ 7�+BHK2M@
i2 bmB `mHHB +?2 MQM bmB +�``B- b2##2M2 [m2biB ?�MMQ ;`�M/B `mQi2- 2 [m2HHB
bB�MQ BMp2+2 /B TB++QH2 /BK2MbBQMBX .Ƕ�++Q`/Q +QM �`BbiQi2H2 M2HHǶ�bb2;M�`2
H� +�mb� /B +Bǁ �HHǶ�bb2Mx� M2B `mHHB /2HHǶ�ii`BiQ +QMi`Q ;HB �bbB /2HH2 `mQi2-
"�H/B �p2p� TQB �;;BmMiQ +?2 T2bB 2MQ`KB bQMQ KQbbB �bb�B 2{+�+2K2Mi2
T2` K2xxQ /B `mHHB- b2 �/ 2bbB p2M;QMQ +QMM2bb2 /2HH2 H2p2X PppB�K2Mi2
BM [m2biQ +�bQ BH KQiQ b�`¨ KQHiQ H2MiQ- K� H� H2Mi2xx� pB2M2 +QKT2Mb�@
i� /�HH� 7�+BHBi¨ /B bTQbi�K2MiQ /2H T2bQX 1;HB �p2p� /�iQ /BKQbi`�xBQM2
;2QK2i`B+� /B [m2biQ 7�iiQ- b2Mx� T2`ǁ K2ii2`H� BM `�TTQ`iQ +QM H� i2Q`B�
/2HHǶ�`;�MQX L2HH� [m2biBQM2 sAAA BMp2+2 BH `B+?B�KQ ĕ /B`2iiQX AM [m2bi� bB
+?B2/2,

T2`+?û BMiQ`MQ �H K2/2bBKQ ;BQ;Q UBm;mKV H2 bi�M;?2 U+QHHQT2bV
TBɍ HmM;?2 p2M;QMQ KQbb2 TBɍ 7�+BHK2Mi2 /B [m2HH2 TBɍ +Q`i2c 2
T2`+?ĕ T2` 2z2iiQ /B mM� K2/2bBK� 7Q`x� B p2``B+2HHB Ubm+mH�2V
TBɍ bQiiBHB p2M;QMQ KQbbB TBɍ 7�+BHK2Mi2 /B [m2HHB TBɍ ;`QbbB\kR

�`BbiQi2H2 bTB2;� +?2 +Bǁ ĕ TQbbB#BH2- ǳT2`+?û i�MiQ BH ;BQ;Q [m�MiQ BH p2``B@
+2HHQ 7mM;QMQ /� +2Mi`Q- K2Mi`2 H2 HmM;?2xx2 /2HH2 bi�M;?2 +?2 7mQ`B2b+QMQ
/�H ;BQ;Q +QbiBimBb+QMQ H2 /Bbi�Mx2 /�H +2Mi`Q- +BQĕ BH `�;;BQǴX J� T2` 2z2i@
iQ /B mM� bi2bb� 7Q`x� BH `�;;BQ /2B +2`+?B TBɍ ;`�M/B- `BbT2iiQ � [m2HHQ /2B
TBɍ TB++QHB- bB KmQp2 TBɍ p2HQ+2K2Mi2 2 T2`+Q``2 mM� /Bbi�Mx� K�;;BQ`2X
ǳP`�- M2B p2``B+2HHB TBɍ bQiiBHB- /�i� mMǶm;m�H2 HmM;?2xx� /2HH2 bi�M;?2- +Ƕĕ
TBɍ /Bbi�Mx� /�H H2;MQǴX .QTQ �p2`2 Qz2`iQ mM� /BKQbi`�xBQM2 ;2QK2i`B+�
/2HHǶ�`;QK2Mi�xBQM2 �`BbiQi2HB+�- "�H/B bTB2;� HǶ2iBKQHQ;B� /2H i2`KBM2 H�@
iBMQ Ubm+mH�V- M2H b2MbQ /B ǵp2``B+2HHQǶ- 2 �;;BmM;2 +?2 [m2biQ /�;HB �MiB+?B
b+`BiiQ`B /B K2++�MB+� 7m +?B�K�iQ �bb2 M2HH� `mQi� U�tBb BM T2`Bi`Q+?BQVXkk

kR"�H/B URekR- 3NVX
kkS�TTmbƘQ7Ƙ�H2t�M/`B� UR833- jkNpĜjjypVX



jX AH HB#`Q kN

h`� ;HB �miQ`B KQ/2`MB "�H/B +Bi� :mB/Q#�H/Q /2H JQMi2 +?2 M2H bmQ J2+?�@
MB+Q`mK GB#2` �p2p� /Bb+mbbQ /B [m2bi� TQi2Mx� K2++�MB+�- bTB2;�M/QM2 BH
7mMxBQM�K2MiQ bmHH� #�b2 /2H T`BM+BTBQ /2HH� H2p�Xkj

G� [m2biBQM2 soAA +?B2/2, ǳT2`+?û +QM mM TB++QHQ +mM2Q bB b+BM/QMQ
;`QbbB T2bB 2 bB 2b2`+Bi� mM� 7Q`i2 T`2bbBQM2\Ǵ �`BbiQi2H2 2 TBɍ `2+2Mi2K2Mi2
:mB/Q#�H/Q /2H JQMi2 �p2p�MQ i2Mi�iQ /B `B/m``2 BH +mM2Q �HH� M�im`� /2HH�
H2p�-k9 "�H/B T2`ǁ MQM b2;m2 H2 HQ`Q QTBMBQMB- K� +2`+� /B i`Qp�`2 �miQMQ@
K�K2Mi2 H� ;Bmbi� bQHmxBQM2 /2H T`Q#H2K�X S2` T`BK� +Qb� 2;HB 2bTQM2 H�
bTB2;�xBQM2 /�i� /� �`BbiQi2H2- KQbi`�M/Q +QK2 2bb� bB� 7�Hb� 2 BM/2;M� /B
mM +QbŢ ;`�M/2 }HQbQ7Qc [mBM/B T�bb� � [m2HH� /B :mB/Q#�H/Q- `2Tmi�i� KQH@
iQ BM;2;MQb�- K� +?2 T`2b2Mi� mM� /B{+QHi¨ /2`Bp�Mi2 /�HHǶ2``�iQ T�`�;QM2
/2H +mM2Q +QM BH TB�MQ BM+HBM�iQX "�H/B 7� BM7�iiB MQi�`2 +?2 [m�M/Q BH TB�MQ
BM+HBM�iQ pB2M2 `B/QiiQ �HH� H2p� BH 7mH+`Q +�K#B� +QMiBMm�K2Mi2 TQbBxBQM2X

*QMbB/2`�M/Q [m2bi� /B{+QHi¨ BMbBi� M2H T`Q#H2K�- "�H/B +2`+� /B bTB2@
;�`2 H� 7Q`x� /2H +mM2Q /� mM /Bp2`bQ TmMiQ /B pBbi�X 1;HB /BbiBM;m2 /m2 iBTB
/B +mM2B, [m2HHB +?2 TQbbQMQ 2bb2`2 `B/QiiB �HH� M�im`� /2HH� HBM2�- 2 [m2HHB
+?2 BMp2+2 bQMQ `B+QM/m+B#BHB �HH� M�im`� /2HH� bmT2`}+B2X A T`BKB ?�MMQ
H� 7Q`K� bBKBH2 � mM� HBM2� +?2 i2`KBM� BM mM TmMiQX � [m2bi� iBTQHQ;B�
�TT�`i2M;QMQ �;?B- +?BQ/B 2 Tm;M�HBX AH b2+QM/Q iBTQ bB +QKTQM2 BMp2+2 /B
/m2 bmT2`}+B i2`KBM�MiB BM mM� HBM2� i�;HB2Mi2- +QK2 M2H +�bQ /2B +QHi2HHB-
/2HH2 bT�/2 2 /2HH2 �b+2X "�H/B �;;BmM;2 +?2 B +mM2B QT2`�MQ BM /m2 KQ/B- Q
2bbB p2M;QMQ +QM}++�iB � +QHTB /B K�`i2HHQ- QTTm`2 p2M;QMQ �zQM/�iB bQiiQ
HǶ�xBQM2 /B mM� bTBMi� Q /B mM� T`2bbBQM2 +QK2 M2H +�bQ /2HH2 bT�/2- /2B
Tm;M�HB 2 /2;HB b+�HT2HHB /� BMi�;HB�iQ`BX

�HH� }M2 /B [m2biQ +�TBiQHQ "�H/B �M�HBxx� HǶ�xBQM2 /2HH� H2p� M2HH� b+Bb@
bBQM2 QT2`�i� +QM BH +mM2Q- MQM 7�+2M/Q T2`ǁ `B72`BK2MiQ �H +mM2Q- [m�MiQ
TBmiiQbiQ � +Bǁ +?2 pB2M2 b+BbbQX 1;HB KQbi`� +?2 BH 7mH+`Q +�K#B� +QMiB@
Mm�K2Mi2 TQbBxBQM2 BM KQ/Q i�H2 +?2 HQ b+BM/2`2 /Bp2Mi� pB� pB� TBɍ 7�+BH2X
*QK2 mHiBKQ +�bQ "�H/B T`2M/2 BM +QMbB/2`�xBQM2 H� b+BbbBQM2 QT2`�i� +QM
mMQ b+�HT2HHQ mb�iQ +QK2 mM� H2p� � 7Q`K� /B +mM2Q- +QM+Hm/2M/Q +?2 2b@
b� b�`¨ i�MiQ TBɍ 7�+BH2 [m�MiQ K�;;BQ`2 b�`¨ BH `�TTQ`iQ i`� H� T�`i2 /B
b+�HT2HHQ TQbi� �HHǶ2bi2`MQ 2 [m2HH� TQbi� �HHǶBMi2`MQ /2HH� bT�++�im`� bi2bb�X

�`;QK2MiQ /2HH� [m2biBQM2 soAAA bQMQ B bBbi2KB /B +�``m+QH2- B `�TTQ`iB
i`� H2 TQi2Mx2 �TTHB+�i2 2 B T2bB bQHH2p�iBX "�H/B BMBxB� +Bi�M/Q HǶQTBMBQM2
�`BbiQi2HB+� b2+QM/Q +mB BM ;2M2`�H2 K�;;BQ`2 ĕ BH MmK2`Q /2HH2 +�``m+QH2-
KBMQ`2 ĕ H� /B{+QHi¨ T2` bQHH2p�`2 B T2bBX *Q``2;;2M/Q �`BbiQi2H2 +?2 �p2p�
`B/QiiQ H� +�``m+QH� �HH� H2p�- "�H/B T`2+Bb� +?2 H� +�``m+QH� ĕ mM� H2p�
� #`�++B m;m�HB- QbbB� ĕ `B/m+B#BH2 �HH� #BH�M+B�X lb� [m2bi� �+[mBbBxBQM2
kj:mB/Q#�H/QƘ/2HƘJQMi2 UR8dd- Rye`fpVX
k9:mB/Q#�H/QƘ/2HƘJQMi2 UR833- RRkpĜRRjpVX



jy jX AH HB#`Q

T2` +QMi`�//B`2 HǶ�z2`K�xBQM2 �`BbiQi2HB+� +?2 �mK2Mi�M/Q BH MmK2`Q /2HH2
+�``m+QH2 �mK2MiB H� 7�+BHBi¨ +QM +mB B T2bB p2M;QMQ bQHH2p�iBX � i�H2 b+QTQ
T`QTQM2 mM bBbi2K� /B +BM[m2 +�``m+QH2 BM +mB H� TQi2Mx� �TTHB+�i� `BK�M2
m;m�H2 �H T2bQ bQHH2p�iQc bB i`�ii� /B mM bBbi2K� BM +mB H� 7mM2 � +mB BH
T2bQ ĕ H2;�iQ T�bb� T2` +�``m+QH2 `B;B/�K2Mi2 }bb�i2 � /m2 i`�pB- 2 [mBM/B
BKKQ#BHBXk8 AM mM �bb2iiQ /2H ;2M2`2 MQM �ppB2M2 mM `B/mxBQM2 /2H T2bQ,
T2bQ 2 TQi2Mx� `BbmHi�MQ m;m�HBX Zm2biQ p�H2 [m�HmM[m2 bB� BH MmK2`Q
/2HH2 +�``m+QH2 BKTB2;�i2- Tm`+?û /BbTQbi2 +QK2 bQT`�X SQB +QM mM� b2`B2
/B +QMbB/2`�xBQMB /B iBTQ [m�HBi�iBpQ 2 TQ+Q +?B�`2 HQ b+`BiiQ`2 m`#BM�i2
bpBHmTT� mM� bm� �`;QK2Mi�xBQM2 T2` KQbi`�`2 +QK2 M2HH� +�``m+QH� }bb�
T2bQ 2 TQi2Mx� `BbmHi�MQ m;m�HB- K2Mi`2 M2HH� +�``m+QH� KQ#BH2 H� TQi2Mx� ĕ
K2i¨ /2H T2bQX �TTHB+� [m2bi� T`QT`B2i¨ � mM bBbi2K� /B [m�ii`Q +�``m+QH2
KQ#BHB- `B/m+2M/QHQ � [m�ii`Q H2p2 � #`�++B m;m�HB- 2 KQbi`� +QM +�H+QHB
MmK2`B+B +?2 mM T2bQ /B Ryyy HB##`2 pB2M2 +QKTH2bbBp�K2Mi2 `B/QiiQ Re
pQHi2- T2` +mB H� TQi2Mx� /Qp`¨ bQbi2M2`2 mM T2bQ /B ek-8 HB##`2Xke

jXd Zm2biBQM2 Rk, H� }QM/�

.Bp2`b�K2Mi2 /�B T`Q#H2KB ;2M2`�HB `2H�iBpB �H KQiQ /2B T`QB2iiB +?2 p2M@
;QMQ �z`QMi�iB M2HH2 [m2biBQMB jkĜj9- BH HQ`Q H�M+BQ �iim�iQ +QM H� }QM/� ĕ
�M�HBxx�iQ ;B¨ M2H [m2bBiQ sAAX ZmB bB +?B2/2p�, ǳT2`+?û B T`QB2iiBHB p2M;QMQ
K�M/�iB TBɍ HQMi�MQ +QM mM� }QM/� +?2 +QM H� K�MQ\Ǵ �`BbiQi2H2 `BbQHp2
H� [m2biBQM2 /B+2M/Q,

7Q`b2 �ppB2M2 T2`+?û BH 7`QK#QHB2`2 H�M+B� mM T`QB2iiBH2 ;B¨ KQb@
bQ /�HH� }QM/�- /�iQ +?2 HQ b+�;HB� /QTQ �p2` 7�iiQ `mQi�`2 H�
bi2bb�c K2Mi`2- [m�M/Q BH T`QB2iiBH2 ĕ H�M+B�iQ +QM H� K�MQ- BH
H�M+BQ BMBxB� /�HH� [mB2i2X hmiiB ;HB Q;;2iiB BM7�iiB p2M;QMQ KQb@
bB +QM K�;;BQ`2 7�+BHBi¨ [m�M/Q bQMQ ;B¨ BM KQpBK2MiQ- +?2 MQM
[m�M/Q bQMQ BM [mB2i2X

J� � i�H2 `�;BQM2 2;HB �;;BmM;2p�,

7Q`b2 �M+?2 T2`+?û M2HHǶmbQ /2HH� }QM/� H� K�MQ 7mM;2 /� +2M@
i`Q- K2Mi`2 H� }QM/� `�TT`2b2Mi� BH `�;;BQ /B mM KQpBK2MiQ
+B`+QH�`2- +?2 ĕ K�;;BQ`2 /2H KQpBK2MiQ +B`+QH�`2 QT2`�iQ /�H@
H� K�MQ +?2 H�M+B�Xkd

k8"�H/B URekR- RkjVX
ke"�H/B URekR- RkeVX
kdhmiiB B T�bbB +Bi�iB BM "�H/B URekR- 33VX



jX AH HB#`Q jR

"�H/B �TT`Qp� H� bQHmxBQM2 �`BbiQi2HB+� 2- +QM K�;;BQ`2 T`2+BbBQM2- Qb@
b2`p� +?2 [m�M/Q BH T`QB2iiBH2 pB2M2 H�M+B�iQ +QM H� }QM/� BH +2Mi`Q /2H
KQiQ +B`+QH�`2 MQM ĕ H� K�MQ- K� TBmiiQbiQ [m2HH� T�`i2 /2H #`�++BQ +?2
bB BMM2bi� M2HH� bT�HH�X 1;HB i`Qp� BMQHi`2 bQ`T`2M/2Mi2 +?2 �`BbiQi2H2 MQM
�##B� MQi�iQ +?2 M2H H�M+B�`2 BH 7`QK#QHB2`2 7� `mQi�`2 H2Mi�K2Mi2 H� }QM/�
BMiQ`MQ �HH� bm� i2bi�X "�H/B Qbb2`p� BMQHi`2 +QK2 H� p2HQ+Bi¨ /2H T`QB2iiBH2
MQM bB� b2KTHB+2K2Mi2 �+[mBbBi� BM b2;mBiQ �HH� `Qi�xBQM2 /2HH� }QM/�- K�
/2`BpB /�HHǶBKT2imb ;2M2`�iQ �H KQK2MiQ /2H H�M+BQX

jX3 Zm2biBQMB R9ĜRe, H� `Qiim`� 2 /27Q`K�xBQM2 /2B K�i2`B�HB
UH2;MB 2 b�bbB /2HH2 bTB�;;2V

L2HH� [m2biBQM2 sAo bB +?B2/2 T2`+?û mMQ bi2bbQ H2;MQ bB bT�++?B +QM BH
;BMQ++?BQ TBɍ 7�+BHK2Mi2 i2M2M/QHQ +QM H2 K�MB �HH2 2bi`2KBi¨- � m;m�H2
/Bbi�Mx�- TBmiiQbiQ +?2 +QM H2 K�MB pB+BM2 �H ;BMQ++?BQX AH T`Q#H2K� /2H@
H� `2bBbi2Mx� �HH� `Qiim`� /2H H2;MQ pB2M2 /�TT`BK� T`2b2Mi�iQ b2+QM/Q HQ
b+?2K� +QMbm2iQ /2HH� H2p� `2iiBHBM2�- /Qp2 H� `Qiim`� /BT2M/2 /�HH� K�;@
;BQ`2 Q KBMQ`2 /Bbi�Mx� /�H 7mH+`Q /2H TmMiQ /B �TTHB+�xBQM2 /2HH� 7Q`x�X
� [m2bi� QppB� bTB2;�xBQM2 "�H/B M2 �;;BmM;2 mMǶ�Hi`�- #�b�i� bmHH� H2iim@
`� /2HHǶ�bi� BM i2`KBMB /B H2p� �M;QH�`2, mM #`�++BQ /2HH� H2p� ĕ +QbiBimBiQ
/�HHǶ�bi� +QMbB/2`�i� b2+QM/Q H� bm� HmM;?2xx�- HǶ�Hi`Q ĕ KBbm`�iQ /�H bmQ
bT2bbQ`2X AM [m2biQ KQ/Q bB bi�#BHBb+2 mM� `2H�xBQM2 i`� H� 7Q`x� �TTHB+�i�
2 H� `2bBbi2Mx� �HH� `Qiim`� +?2 HǶ�bi� 2b2`+Bi� M2HH� bm� b2xBQM2 i`�bp2`b�@
H2X Zm2bi� Q`B;BM�H2 BMi2`T`2i�xBQM2 +QMb2Mi2 /B bTB2;�`2 HǶBKTQ`i�Mx� /2H
`�TTQ`iQ HmM;?2xx�@bT2bbQ`2 /2H H2;MQ M2HH� p�Hmi�xBQM2 /2HH� bm� `2bBbi2M@
x�X �HH� }M2 /2H +QKK2MiQ "�H/B `BMpB� �HH� [m2biBQM2 soA T2` mHi2`BQ`B
�TT`Q7QM/BK2MiBXk3

AH [m2bBiQ so ĕ HǶmMB+Q +?2 �##B� mM T�`�HH2HQ �HHǶBMi2`MQ /B mMǶ�Hi`�
QT2`� �ii`B#mBi� �/ �`BbiQi2H2X :B¨ BM S`Q#H2K�i� ssAA- je +B bB +?B2/2p�
T2`+?û B b�bbB BM `Bp� �H K�`2 /Bp2MBbb2`Q `QiQM/BX GŢ T2`ǁ H� `BbTQbi� MQM
7�+2p� `B72`BK2MiQ �HH� };m`� +B`+QH�`2X P`� BMp2+2 H� bTB2;�xBQM2 7Q`MBi� /�
�`BbiQi2H2 `B+QM/m+2 BH i2K� 2b�KBM�iQ �HHǶB/2� +?2 [m�MiQ TBɍ mM Q;;2iiQ ĕ
HQMi�MQ /�H +2Mi`Q- i�MiQ TBɍ 7�+BHK2Mi2 bB KmQp2X AM [m2biQ +�bQ �H K�;;BQ`
KQpBK2MiQ +Q``BbTQM/2 mM� TBɍ 7�+BH2 `Qiim`�X "�H/B MQi� +?2 b2 7Qbb2 mM
T`Q#H2K� /B /Bbi�Mx2 H2 TB2i`2 ;`�M/B /Qp`2##2`Q 2bb2`2 TBɍ �``QiQM/�i2 /B
[m2HH2 TB++QH2- K� +QbŢ MQM ĕX AH T`Q#H2K� ĕ [mBM/B `B+QM/QiiQ �HHǶBMi`BMb2+�
/2#QH2xx� /B bTB;QHB 2 bTQ`;2Mx2- +?2 bB 7`�MimK�MQ 7�+BHK2Mi2 2 H�b+B�MQ
H� TB2i`� HBb+B� 2 �``QiQM/�i�X GǶQT2`� /2HHQ b+mHiQ`2 +?2 H2pB;� BH K�`KQ-
k3amHH2 /Bb+mbbBQMB bQ`i2 BMiQ`MQ �HH2 [m2biBQMB sAo 2 soA bB p2/�MQ "2++?B Ukyy9Vc
o�HH2`B�MB UkyyNVX



jk jX AH HB#`Q

H� 7�+BH2 `Qiim`� /2HH2 T�`iB bTQ`;2MiB /B mM� bi�im� UQ`2++?B2- M�bQ- /Bi�-
K�MB- TB2/BV- H� 7Q`K� �``QiQM/�i� /2HH2 iQ``B /B /B72b� U� [m2biQ T`QTQbBiQ
pB2M2 `B+Q`/�iQ oBi`mpBQV- bQMQ +Bi�iB +QK2 2b2KTB +?2 BM/B+�MQ H� 7`�;BHBi¨
/2HH2 TB++QH2 T�`iB BM �;;2iiQXkN

G� [m2biBQM2 soA +QMiB2M2 mMǶBKTQ`i�Mi2 /B;`2bbBQM2 `2H�iBp� �HH� `2@
bBbi2Mx� /2HH2 i`�pB BM H2;MQ 2 /2;HB �`+?B BM TB2i`�- +?2 MQM ?� +QM7`QMiB BM
imii� H� H2ii2`�im`� T`2+2/2Mi2X AH i2biQ �MiB+Q bB +?B2/2p� H� `�;BQM2 /2HH�
K�;;BQ`2 T`2/BbTQbBxBQM2 �HH� `Qiim`� 2 �HH� ~2bbBQM2 /2B H2;MB TBɍ HmM;?B
`BbT2iiQ � [m2HHB TBɍ +Q`iBX .QTQ �p2` `B+Q`/�iQ H� bTB2;�xBQM2 /�i� /� �`B@
biQi2H2 U#�b�i� bmH `�;BQM�K2MiQ ;B¨ /2b+`BiiQ M2H +QKK2MiQ �H T`Q#H2K�
sAoV "�H/B �ppB� mMǶ�M�HBbB /2ii�;HB�i� /2HH� `2bBbi2Mx� /2HHǶ�bi�- b2;M�@
H�M/Q HǶBKTQ`i�Mx� /2H /�iQ K�i2`B�H2 U`2bBbi2Mx� �HH� `Qiim`� /B /Bp2`bB
K�i2`B�HB [m�HB p2i`Q- H2;MQ- �++B�BQV 2 /2HH2 KQ/�HBi¨ b2+QM/Q H2 [m�HB pB2@
M2 2b2`+Bi�i� H� bQHH2+Bi�xBQM2 UHmM;Q HǶ�bb2- +QK2 BM mM� +QHQMM�- QTTm`2
b2+QM/Q mM� /B`2xBQM2 Q#HB[m� Q T2`T2M/B+QH�`2VX GǶ�M�HBbB /2HH� `2bBbi2Mx�
bB #�b� bmHH� H2iim`� /2HH� H2p� �M;QH�`2- ;B¨ b2;M�H�i� M2H +QKK2MiQ �H
T`Q#H2K� sAo- 2 bmHHǶB/2� +?2 BH +QKTQ`i�K2MiQ � ~2bbBQM2 /BT2M/� /�H@
H� `�`27�xBQM2 Q �//2Mb�K2MiQ /2HH� K�i2`B�X "�H/B +Q;HB2 HǶBKTQ`i�Mx� /B
[m2bi2 +QMbB/2`�xBQMB T2` HǶ�`i2 /2H +Qbi`mB`2 2 /2/B+� BH `2biQ /2H +QKK2MiQ
�HHǶ�TTHB+�xBQM2 /2B T`BM+BTB K2++�MB+B � /Bp2`bB 2b2KTB i`�iiB /�HH� T`�iB+�
�`+?Bi2iiQMB+�, /�HH� `2bBbi2Mx� /2HH� i`�p2 bB T�bb� +QbŢ � [m2HH� /2B bQH�B-
/2HH2 +�T`B�i2- /2HH2 TB�ii�#�M/2- /2HH2 pQHi2X A T`Q#H2KB /2HH� `2bBbi2Mx�
/2HH� i`�p2 bQMQ /mM[m2 K2bbB BM `2H�xBQM2 +QM B T`Q#H2KB bi�iB+B /B 2H2K2MiB
bi`miim`�HB TBɍ +QKTH2bbB- �H }M2 /B `2M/2`2 ǳTBɍ T`m/2MiB ;HB �`+?Bi2iiBǴXjy

jXN Zm2biBQM2 RN, H� 7Q`x� /2HH� T2`+Qbb�

L2HH� [m2biBQM2 sAs �`BbiQi2H2 +?B2/2,
T2`+?û b2 bQT`� mM T2xxQ /B H2;MQ bB �TTQ;;B� mM� ;`Qbb� b+m`2-
2 H2 bB bQp`�TTQM2 mM ;`�M/2 T2bQ- 2bb� MQM /BpB/2 [m�H+Qb�
/2H H2;MQ +?2 bB� /2;MQ /B +QMbB/2`�xBQM2c K2Mi`2 b2 bQHH2p�M/Q
H� b+m`2 bB T2`+mQi2 BH H2;MQ HQ bB b+BM/2- b2##2M2 /Ƕ�Hi`� T�`@
i2 +Bǁ +?2 T2`+mQi2 �##B� mM T2bQ KQHiQ KBMQ`2 /B +Bǁ +?2 ĕ
�TTQ;;B�iQ bQT`� H� b+m`2\

1;HB `BbQHp2 H� [m2biBQM2 /B+2M/Q,
+Bǁ �ppB2M2 T2`+?û Q;MB +Qb� ĕ ;2M2`�i� +QM KQpBK2MiQ 2 BH
;`�p2 bi2bbQ- K2bbQ BM KQpBK2MiQ- �+[mBbi� K�;;BQ`2 ;`�pBi¨

kNoBi`mpBmb UR8ed- jkVX
jyaB p2/� "2++?B Ukyy9VX



jX AH HB#`Q jj

K2Mi`2 bB KmQp2 +?2 MQM [m�M/Q ĕ BM [mB2i2X Zm�M/Q BH T2bQ
ĕ �TTQ;;B�iQ bmH H2;MQ /mM[m2 MQM bB KmQp2 T2` 2z2iiQ /2H
KQpBK2MiQ +?2 ĕ +QMM�im`�iQ �H ;`�p2c mM� pQHi� KQbbQ T2`ǁ
bB KmQp2 bB� T2` 2z2iiQ /B [m2biQ KQpBK2MiQ +QMM�im`�iQ- bB�
T2` 2z2iiQ /2H KQpBK2MiQ T`QT`BQ /B +Bǁ +?2 HQ T2`+mQi2XjR

a2+QM/Q "�H/B [m�MiQ /2iiQ }M [mB /� �`BbiQi2H2 ĕ ;BmbiQ- K2Mi`2 2``�i�
ĕ H� bm++2bbBp� `B/mxBQM2 /2HHǶ�xBQM2 /2HHǶ�b+B� �H +mM2Q- mM� bTB2;�xBQM2
;B¨ +QM7mi�i� M2H +QKK2MiQ �HH� [m2biBQM2 soAAX S2` "�H/B H� /Bb+mbbBQM2
`2H�iBp� �HH� T2`+Qbb� QT2`�i� +QM HǶ�b+B� /2p2 2bb2`2 BMp2+2 `B72`Bi� �HH2
[m2biBQMB +QM+2`M2MiB H� M�im`� /2B +Q`TB +?2 +�/QMQ 2 B T`QB2iiBHBX 1;HB 7�
HǶ2b2KTBQ /B mM� #BH�M+B� BM 2[mBHB#`BQ +QM /m2 +Q`TB /B 2[m�H2 T2bQ +QHHQ+�iB
�HH2 2bi`2KBi¨, b2 �Hi`B /m2 +Q`TB ;`�pB p2M;QMQ �;;BmMiB /� 2Mi`�K#2 H2
T�`iB H� #BH�M+B� `BK�M2 BM 2[mBHB#`BQc K� b2 mMQ /B i�HB +Q`TB ;`�pB �;;BmMiBpB
pB2M2 H�b+B�iQ +�/2`2 bm mM� /2HH2 /m2 2bi`2KBi¨- 2bbQ +�mb2`¨ H� /Bb+2b�
/2HH� bi2bb�X L2H +Q`TQ +?2 pB2M2 H�b+B�iQ +�/2`2 +B bQMQ /m2 T2bB, mMQ ĕ
BH T2bQ M�im`�H2 /2H +Q`TQ- HǶ�Hi`Q ĕ BH T2bQ +?2 2bbQ �+[mBbBb+2 T2` 2z2iiQ
/2H KQiQ bi2bbQX a2 TQB BH T2bQ �;;BmMiBpQ MQM p2MBbb2 H�b+B�iQ +�/2`2 K�
7Qbb2 H�M+B�iQ p2`bQ BH #�bbQ- �HHQ`� �H T2bQ M�im`�H2 2 � [m2HHQ �+[mBbBiQ
T2` 2z2iiQ /2H bmQ KQiQ M�im`�H2 /Qp`2##2 2bb2`2 �;;BmMiQ mM i2`xQ T2bQ-
[m2HHQ +BQĕ T`Q/QiiQ /�HH� pBQH2Mx� +QM +mB ĕ bi�iQ H�M+B�iQX

"�H/B BM b2;mBiQ �M�HBxx� BH KQiQ +B`+QH�`2 /2b+`BiiQ /�HHǶ�b+B� T`BK� /B
b72``�`2 BH +QHTQ- 2 H2 p�`B�xBQMB /B T2bQ BM/BpB/m�#BHB M2HH2 p�`B2 7�bB /B i�H2
KQpBK2MiQX ZmBM/B 2;HB MQi� �H+mM2 MQi2pQHB /Bz2`2Mx2 i`� H� b+BbbBQM2 /B
mM T2xxQ /B H2;MQ Qii2Mmi� +QM mM +QHTQ /Ƕ�b+B� 2 [m2HH� 2z2iim�i� i`�KBi2
mM +mM2Q +QHTBiQ /� mM K�`i2HHQX "�H/B BM}M2 /Bb+mi2 mM� TmH+?2``BK�
[m�2biBQ, [m�H2 ĕ BH +QHTQ TBɍ 2{+�+2 BM72`iQ +QM H� bT�/�- [m2HHQ 2z2iim�iQ
+QM H� TmMi�- [m2HHQ TQ`i�iQ +QM H� T�`i2 K2/B�M�- Q TBmiiQbiQ [m2HHQ 7�iiQ
+QM H� TQ`xBQM2 pB+BM� �HHǶBKTm;M�im`�\

jXRy Zm2biBQMB kjĜk9, H� +QKTQbBxBQM2 /2B KQiB

�z`QMi�M/Q M2HH� T�`i2 BMi`Q/miiBp� /2HHǶQT2`� HQ bim/BQ /2B /m2 KQiB ;2M2@
`�MiB BH +2`+?BQ- �`BbiQi2H2 �p2p� �z2`K�iQ +?2 [m2bi� };m`� TQi2p� 2bb2`2
pBbi� +QK2 BH `BbmHi�iQ /B /m2 KQiB MQM /Qi�iB /B mM `�TTQ`iQ +Qbi�Mi2X
AM7�iiB 2;HB �p2p� T`2+2/2Mi2K2Mi2 KQbi`�iQ +QK2 /�HH� +QKTQbBxBQM2 /B
/m2 KQiB i`� HQ`Q BM `�TTQ`iQ +Qbi�Mi2 `BbmHi�bb2 H� /B�;QM�H2 /2HH� };m`�
;2QK2i`B+� /� 2bbB ;2M2`�i�X h�HB �`;QK2Mi�xBQMB /Qp2ii2`Q TQ`i�`2 KQHiQ

jRhmiiB B T�bbB +Bi�iB BM "�H/B URekR- Rk3ĜRkNVX



j9 jX AH HB#`Q

T`2biQ �HH� `B~2bbBQM2 bm;HB �bT2iiB �TT�`2Mi2K2Mi2 T�`�/Qbb�HB /2HH� +QK@
TQbBxBQM2 /2B KQiB- +?2 7m`QMQ TQB /Bb+mbbB M2HH2 [m2biBQMB ssAAA 2 ssAoX

S`BK� /B /Bb+mi2`2 H� [m2biBQM2 ssAAA- "�H/B 7� MQi�`2 +QK2 2bb� Qz`�
mM� #2HHBbbBK� `B~2bbBQM2 bmB KQiB KBbiB- +?2 7m`QMQ KQHiQ 7�KBHB�`B �;HB
�MiB+?B �miQ`B /B K2++�MB+�X Zm2biB 2`�MQ � +QMQb+2Mx� /B KQHi2 +m`p2-
[m�HB �/ 2b2KTBQ H2 bTB`�HB- H2 2HB+?2- H2 +BbbQB/B- H2 +QM+QB/B 2++X- +?2 7m`QMQ
/� HQ`Q mb�i2 T2` i`Qp�`2 H2 /m2 K2/B2 T`QTQ`xBQM�HB 2 T2` [m�/`�`2 BH
+2`+?BQX AH HmM;Q i2biQ /2HH� [m2biBQM2 ĕ BH b2;m2Mi2,

T2`+?û b2 BM mM `QK#Q B /m2 TmMiB 2bi`2KB p2M;QMQ i`�bTQ`i�iB
/� /m2 bTQbi�K2MiB- +B�b+mMQ /B HQ`Q MQM T2`+Q``2 mM� 2;m�@
H2 `2ii�- K� mMQ T2`+Q``2 mM� `2ii� KQHiQ K�;;BQ`2\ AM �Hi`2
T�`QH2- T2`+?û BH TmMiQ +?2 ĕ i`�bTQ`i�iQ bmH H�iQ T2`+Q``2 mM
i`�iiQ TBɍ #`2p2 /2H H�iQ\ AM7�iiB mM TmMiQ T2`+Q``2 H� /B�;QM�@
H2- HǶ�Hi`Q BMp2+2 BH H�iQ K�;;BQ`2- b2##2M2 [m2biQ bB� i`�bTQ`i�iQ
/� mM mMB+Q bTQbi�K2MiQ- K2Mi`2 [m2HHQ /� /m2Xjk

*QK2 `BbQHp2`2 BH T�`�/QbbQ\ *QK2 ĕ TQbbB#BH2 +?2 /m2 TmMiB �p2MiB KQiB
/B m;m�H2 p2HQ+Bi¨ T2`+Q``�MQ /Bbi�Mx2 /Bp2`b2\ G� bQHmxBQM2 �`BbiQi2HB+�
+QMbBbi2 M2H `BH2p�`2 +?2 mMQ /2B TmMiB bB KmQp2 +QM /m2 KQiB +?2 bQMQ
2Mi`�K#B p2`bQ BH #�bbQ- K2Mi`2 HǶ�Hi`Q TmMiQ TQbbB2/2 mM KQiQ p2`bQ BH
#�bbQ 2 mMQ p2`bQ HǶ�HiQX AH T`BKQ TmMiQ ĕ /mM[m2 TBɍ p2HQ+2 2 T2`+Q``2
mM� /Bbi�Mx� K�;;BQ`2X

Zm2bi� bQHmxBQM2 b2K#`2`2##2 2bb2`2 MQM bQHQ p2`�- K� K2`�pB;HBQb�
2 /2;M� /B �`BbiQi2H2- "�H/B T2`ǁ KQbi`� H� bm� 2``QM2Bi¨- 2 bm;;2`Bb+2
M2H +QMi2KTQ mMǶ�Hi`Q KQ/Q T2` b+BQ;HB2`2 BH T�`�/QbbQX AM [m�HbBpQ;HB�
T�`�HH2HQ;`�KK�- `QK#Q +QKT`2bQ- B KQpBK2MiB KBbiB- [m�M/Q K�Mi2M;QMQ
HQ bi2bbQ `�TTQ`iQ- p2M;QMQ b2KT`2 7�iiB HmM;Q H2 /B�;QM�HBX J� BH `�TTQ`iQ
i`� /B�;QM�HB 2 H�iB +�K#B� BM +QMiBMm�xBQM2- 2 +QbŢ +�K#B2`¨ b2KT`2 �M+?2 BH
`�TTQ`iQ i`� BH KQiQ b2KTHB+2 HmM;Q BH H�iQ 2 B KQiB KBbiB HmM;Q B /B�K2i`BX
�/ 2b2KTBQ M2H `QK#Q B KQiB KBbiB HmM;Q H2 /B�;QM�HB MQM bQMQ m;m�HB,
[m2HHQ HmM;Q H� /B�;QM�H2 K�;;BQ`2 ĕ TBɍ p2HQ+2- K2Mi`2 [m2HHQ HmM;Q H�
KBMQ`2 2 TBɍ H2MiQX L2 +QMb2;m2 +?2 �M+?2 B KQiB b2KTHB+B HmM;Q B H�iB MQM
b�`�MMQ m;m�HB �B KQiB HmM;Q H2 /B�;QM�HBX

G� [m2biBQM2 ssAo ĕ 7Q`b2 BH i2biQ TBɍ +QMQb+BmiQ /2B S`Q#H2KB J2+@
+�MB+BX AM 2bb� bB +?B2/2 T2` [m�H2 +�mb� mM +2`+?BQ K�;;BQ`2 /2b+`Bp2
`mQi�M/Q mM� HBM2� m;m�H2 � [m2HH� /2b+`Bii� /� mM +2`+?BQ KBMQ`2- �HHQ`@
+?û [m2biB bQMQ bBbi2K�iB BMiQ`MQ �H K2/2bBKQ +2Mi`QX oBbiQ +?2 b2 2bbB
p2M;QMQ 7�iiB `QiQH�`2 b2T�`�i�K2Mi2- [m�H2 ĕ BH `�TTQ`iQ /2HH� ;`�M/2xx�
jk"�H/B URekR- R9yVX



jX AH HB#`Q j8

/B mM +2`+?BQ �HH� ;`�M/2xx� /2HHǶ�Hi`Q- i�H2 ĕ BH `�TTQ`iQ 7`� H2 HBM22 T2`@
+Q`b2 `BbT2iiBp�K2Mi2 /�HHǶmMQ 2 /�HHǶ�Hi`QX AM T`BKQ HmQ;Q "�H/B Qbb2`p�
+QK2 H� };m`� ;2QK2i`B+� mb�i� /� �`BbiQi2H2 bB� �H[m�MiQ Qb+m`�X 1;HB bB
T`QTQM2 T2`+Bǁ /B KQbi`�`2 H� bi2bb� �`;QK2Mi�xBQM2 miBHBxx�M/Q mM� };m`�
TBɍ +?B�`�X

�`BbiQi2H2 bTB2;� H� +�mb� /B i�H2 KB`�#BH2 2z2iiQ /QTQ �p2`2 `B}mi�iQ
HǶQTBMBQM2 /B �H+mMB T`2/2+2bbQ`BX Zm2biB `Bi2M2p�MQ +?2 H� bTB2;�xBQM2 7Qbb2
/� `B+QM/m``2 �H p2`B}+�`bB /B T�mb2 M2H KQpBK2MiQ /2H +2`+?BQ K�;;BQ`2 2
/B b�HiB /B bT�xBQ M2H KQpBK2MiQ /B [m2HHQ KBMQ`2X S`BK� /B BMBxB�`2 H� bm�
/BKQbi`�xBQM2 �`BbiQi2H2 �bbmK2 B b2;m2MiB T`BM+BTB,

mM� bi2bb� Q m;m�H2 TQi2Mx� KmQp2 mM� +2`i� ;`�M/2xx� TBɍ
H2Mi�K2Mi2- 2 TBɍ +2H2`K2Mi2 mMǶ�Hi`� ;`�M/2xx�c b2 mM +Q`TQ
+?2 T2` bm� M�im`� ĕ �iiQ � KmQp2`bB bB KmQp2 BMbB2K2 � mM
+Q`TQ MQM �iiQ T2` M�im`� � KmQp2`bB- bB KmQp2 TBɍ H2Mi�K2Mi2
/B [m�MiQ 7�`2##2 b2 bB KmQp2bb2 /� bQHQc K� b2 MQM pB2M2 KQbbQ
BMbB2K2 � 2bbQ bB KmQp2 TBɍ +2H2`K2Mi2Xjj

aB /B�MQ /m2 +Q`TB- mMQ H2;;2`Q �iiQ T2` M�im`� � KmQp2`bB p2`bQ HǶ�HiQ
2 HǶ�Hi`Q T2b�Mi2 �iiQ BMp2+2 T2` M�im`� � KmQp2`bB p2`bQ BH #�bbQX a2
�H +Q`TQ H2;;2`Q p2MBbb2 �ii�++�iQ [m2HHQ T2b�Mi2- 2bbQ �p`2##2 K�;;BQ`B
/B{+QHi¨ � KmQp2`bB p2`bQ HǶ�HiQ 2 bB KmQp2`2##2 TBɍ H2Mi�K2Mi2 /B [m�M/Q
2bbQ ĕ /Bb;BmMiQ /�H +Q`TQ T2b�Mi2X

AMQHi`2 +Bǁ +?2 bB KmQp2 MQM /B T`QT`BQ KQiQ- K� T2` 2z2iiQ
/2H KQiQ /B mM �Hi`Q +Q`TQ- ĕ BKTQbbB#BH2 +?2 bB KmQp� TBɍ /2H
+Q`TQ +?2 HQ KmQp2- /�iQ +?2 bB KmQp2 MQM /B T`QT`BQ KQiQ-
K� T2` 2z2iiQ /2H KQiQ /2HHǶ�Hi`Q +Q`TQX a2 /mM[m2 BH +2`+?BQ
KBMQ`2 bB KmQp2 /B KQiQ MQM T`QT`BQ- K� T2` 2z2iiQ /2H KQiQ
/2H +2`+?BQ K�;;BQ`2- bB KmQp2`¨ T2` mMQ bT�xBQ K�;;BQ`2 /B
[m2HHQ +?2 T2`+Q``2`2##2 b2 bB KmQp2bb2 /� bQHQX �HHQ bi2bbQ
KQ/Q b2 ĕ BH +2`+?BQ KBMQ`2 +?2 bB KmQp2 `QiQH�M/Q /B KQiQ
T`QT`BQ- 2bbQ i`�b+BM2`¨ +QM bû BH +2`+?BQ K�;;BQ`2 2 [m2biQ +QM
H� bm� `Qi�xBQM2 MQM T2`+Q``2`¨ mM� /Bbi�Mx� K�;;BQ`2 /B [m2HH�
T2`+Q`b� /�H +2`+?BQ KBMQ`2Xj9

AM7�iiB T2` �`BbiQi2H2 ĕ b#�;HB�iQ `Bi2M2`2 +?2 +B�b+mMQ /2B /m2 +2`+?B `mQiB
b2T�`�i�K2Mi2 BMiQ`MQ �H K2/2bBKQ +2Mi`Q- TQB+?û [m�M/Q ĕ BH +2`+?BQ KB@
MQ`2 � 2bb2`2 i`�bTQ`i�iQ /�H K�;;BQ`2- BH KQiQ �ppB2M2 BMiQ`MQ �H +2Mi`Q
jj"�H/B URekR- R93VX
j9"�H/B URekR- R9NVX



je jX AH HB#`Q

/2H +2`+?BQ K�;;BQ`2- K2Mi`2 [m�M/Q ĕ BH +2`+?BQ K�;;BQ`2 � 2bb2`2 i`�@
bTQ`i�iQ /�H +2`+?BQ KBMQ`2- BH KQiQ �ppB2M2 BMiQ`MQ �H +2Mi`Q /2H +2`+?BQ
KBMQ`2X Zm2bi� bQHmxBQM2 /2H T�`�/QbbQ /�i� /� �`BbiQi2H2 ĕ +QMbB/2`�i�
/� "�H/B �bbQHmi�K2Mi2 +2`i� 2 #�b�i� bm +�mb2 p2`2X

jXRR Zm2biBQM2 k8, H� +Qbi`mxBQM2 /2B H2iiB

AM [m2bi� [m2biBQM2 bB /QK�M/� T2`+?û H� HmM;?2xx� /2B H2iiB bB� BH /QTTBQ
/2HH� H�`;?2xx�- 2 T2`+?û H2 +Q`/2 /B bQbi2;MQ MQM bB�MQ /BbTQbi2 BM /B�;Q@
M�H2 `BbT2iiQ �HH2 bTQM/2 /2H H2iiQX a2+QM/Q �`BbiQi2H2 H2 /BK2MbBQMB /2B
H2iiB bQMQ BM T`QTQ`xBQM2 +QM B +Q`TB- T2` +mB M2B H2iiB T2` mM� bQH� T2`bQM�
H� H�`;?2xx� ĕ H� K2i¨ /2HH� HmM;?2xx�X "�H/B 7� BMp2+2 Qbb2`p�`2 +?2 �B
bmQB i2KTB H� T`QTQ`xBQM2 ĕ /B kfj +QbŢ +?2 B H2iiB bQMQ HmM;?B +B`+� e TB2/B
2 H�`;?B 9 TB2/B- 2 +B TQbbQMQ bi�`2 /m2 T2`bQM2X 1;HB 7� BMQHi`2 T`2b2Mi2
+?2 BH #`�MQ Q`B;BM�H2 ĕ TBmiiQbiQ Qb+m`Q- bB� T2`+?û �`BbiQi2H2 ?� /Bb+mbbQ
H� [m2biBQM2 BM K�MB2`� BMpQHmi�- bB� T2`+?û BH i2biQ +B ĕ ;BmMiQ BM p2`bBQMB
+Q``Qii2X � [m2biǶmHiBK� /B{+QHi¨ ?� TQbiQ T�`xB�HK2Mi2 `BK2/BQ �H2b@
b�M/`Q SB++QHQKBMB b2`p2M/QbB /B mM i2biQ KQHiQ �MiB+Q +QMb2`p�iQ M2HH�
"B#HBQi2+� J�`+B�M� /B o2M2xB�Xj8 amB KQiBpB T2` +mB H2 +Q`/2 /B bQbi2;MQ
MQM p2M;QMQ /BbTQbi2 BM /B�;QM�H2- �`BbiQi2H2 7Q`MBb+2 i`2 bTB2;�xBQMB, RV
T2`+?û +QbŢ H2 �bbB /2HH2 bTQM/2- � +mB H2 +Q`/2 bQMQ �;;�M+B�i2- bm#Bb+QMQ
KBMQ`B `Qiim`2- kV T2`+?û H2 +Q`/2 bQbi2M;QMQ mM T2bQ KBMQ`2- jV T2`+?û
pB2M2 BKTB2;�i� mM� KBMQ`2 [m�MiBi¨ /B +Q`/�X S2` H� T`BK� "�H/B +QM
mMQ b+?2K� ;2QK2i`B+Q KQbi`� H� /Bz2`2Mx� i`� mM� +Q`/� +?2 2b2`+Bi� mM�
i`�xBQM2 T2`T2M/B+QH�`2 �HH� bTQM/� /2H H2iiQ 2 mM� +Q`/� +?2 2b2`+Bi� mM�
i`�xBQM2 BM /B�;QM�H2 `BbT2iiQ �HH� bTQM/� /2H H2iiQX AM [m2biQ mHiBKQ +�bQ
H� bTQM/� `B+2p2 mM� bTBMi� �M+?2 M2H b2MbQ /2HH� bm� HmM;?2xx�- bTBMi�
+?2 M2 /BKBMmBb+2 H� `2bBbi2Mx�X S�bb�M/Q �H b2+QM/Q KQiBpQ MQi� +?2 H2
+Q`/2 /BbTQbi2 BM /B�;QM�H2 bQMQ TBɍ HmM;?2 2 [mBM/B K2MQ `2bBbi2MiB /B
[m2HH2 /BbTQbi2 T2`T2M/B+QH�`K2Mi2 �HH2 bTQM/2X S2` BH i2`xQ KQiBpQ "�H/B
`BTQ`i� mM +QMi2;;BQ /2HH� HmM;?2xx� /B +Q`/� BKTB2;�i�- 7�iiQ BM #�b2 �HH�
/BbTQbBxBQM2 /B�;QM�H2 /2HH2 +Q`/2 `B72`Bi� /� �`BbiQi2H2X S2` mM H2iiQ HmM@
;Q e TB2/B 2 H�`;Q j TB2/B H� +Q`/� BKTB2;�i� ĕ �HHǶBM+B`+� 9y TB2/B 2 kfjc
`BbmHi�iQ H2;;2`K2Mi2 /Bp2`bQ /� [m2HHQ /2H SB++QHQKBMB +?2 ĕ /B 9y TB2/B
2 RfkXje *QKmM[m2 T2` HQ b+`BiiQ`2 m`#BM�i2 MQM ĕ BH +�bQ /B /Bb+mi2`2 �
HmM;Q mM� [m2biBQM2 TQ+Q +?B�`� ;B¨ M2HHQ bi2bbQ i2biQ �`BbiQi2HB+QX "�H/B bB
bimTBb+2 T2`+?û ;HB �MiB+?B MQM �##B�MQ �/Qii�iQ BH bBbi2K� TBɍ b2KTHB+2- 2
MQM /BbTQM2bb2`Q BH `2iB+QHQ /2HH2 +Q`/2 /B bQbi2;MQ BM b2MbQ T2`T2M/B+QH�`2
j8SB++QHQKBMB UR89d- 88`VX
jeSB++QHQKBMB UR89d- 8ep- 8dpVX



jX AH HB#`Q jd

�HH2 bTQM/2 /2H H2iiQ- BM i�H2 KQ/Q �p`2##2`Q Qii2MmiQ K�;;BQ`2 `2bBbi2Mx�
2 �p`2##2`Q BKTB2;�iQ mM� KBMQ`2 [m�MiBi¨ /B +Q`/�- Qpp2`Q jk TB2/B +QK2
/� HmB bi2bbQ +�H+QH�iQX

jXRk Zm2biBQMB keĜkd- kN, H� +QHHQ+�xBQM2 /2B +�`B+?B bmHH2 bT�HH2

AH i`�bTQ`iQ /B +�`B+?B TQbBxBQM�iB bmHH2 bT�HH2 +QbiBimBb+2 M2HHǶQT2`� �`BbiQi2@
HB+� HǶ�`;QK2MiQ /B i`2 [m2biBQMBX L2HH� ssoA 2 ssoAA bB i`�ii� /B T`Q#H2KB
`2H�iBpB �HHǶQT2`�xBQM2 bpQHi� /� mM� bBM;QH� T2`bQM�- K2Mi`2 M2HH� ssAs
;HB QT2`�iQ`B +QBMpQHiB bQMQ /m2X ǳS2`+?û ĕ TBɍ /B{+BH2- � T�`Bi¨ /B T2bQ-
TQ`i�`2 B H2;MB HmM;?B bmHH2 bT�HH2 T2` mMǶ2bi`2KBi¨- TBmiiQbiQ +?2 T2` BH
TmMiQ K2/BQ\Ǵ Zm2biQ T`Q#H2K� �z`QMi�iQ M2HH� [m2biBQM2 ssoA ĕ `BbQH@
iQ /� �`BbiQi2H2 7�+2M/Q `B72`BK2MiQ �HH� pB#`�xBQM2 2 �H T2bQX "�H/B MQi�
+?2 M2H i2biQ �MiB+Q MQM ĕ bTB2;�iQ T2`+?û H� pB#`�xBQM2 bB� /B BKT�++BQ �H
i`�bTQ`iQ- 2 +2`+� [mBM/B /B 7Q`MB`2 H� `�;BQM2 /B +Bǁ 7�+2M/Q `B72`BK2MiQ
�H +QM+2iiQ /B +2Mi`Q /B ;`�pBi¨ 2 �HH� `�`27�xBQM2 2 �//2Mb�K2MiQ /2H H2@
;MQ TQbiQ � +QMi�iiQ +QM H� bT�HH�- `BT`2M/2M/Q +QbŢ [m�MiQ �p2p� /2iiQ
� T`QTQbBiQ /2HH� ~2bbBQM2 2 `Qiim`� /2B K�i2`B�HBX L2HH� [m2biBQM2 soA
`2H�iBp�K2Mi2 �H `mQHQ ;BQ+�iQ /�H T2bQ �`BbiQi2H2 �p2p� MQi�iQ +?2 bB bQH@
H2p� TBɍ 7�+BHK2Mi2 mM H2;MQ T2` BH TmMiQ K2/BQ- TQB+?û BM [m2biQ +�bQ H2
2bi`2KBi¨ bB bQbi2M;QMQ pB+2M/2pQHK2Mi2- 2 Q;MmM� /2HH2 /m2 T�`iB bQHH2p�
2b�ii�K2Mi2 HǶ�Hi`�X "�H/B T2`ǁ MQM bB �++QMi2Mi� /B i�H2 bTB2;�xBQM2- 2
+2`+� �ii`�p2`bQ mM 2b2KTBQ /B KQbi`�`2 H� `�;BQM2 /B i�H2 7�iiQX 1;HB bB
`B7¨ M�im`�HK2Mi2 �HH� H2;;2 �`+?BK2/2� /2HH� H2p�- `B+?B�K�M/Q �M+Q`� mM�
pQHi� H� i`�ii�xBQM2 /B i�H2 bi`mK2MiQ /�i� /� :mB/Q#�H/Q M2H bmQ J2+?�@
MB+Q`mK GB#2`Xjd AM}M2 "�H/B +QMbB/2`� �H+mMB T`Q#H2KB bBKBHB- +2`+�M/Q �/
2b2KTBQ /B bTB2;�`2 +QK2 K�B mMǶ�bi� ;B�+2Mi2 �H bmQHQ- �z2``�i� +QM mM�
K�MQ T2` mM� /2HH2 bm2 2bi`2KBi¨- bB `B2b+� � bQHH2p�`2 bQHQ +QM ;`�M/BbbBK�
/B{+QHi¨X

L2HH� [m2biBQM2 ssoAA bB /QK�M/� T2`+?û HQ bi2bbQ T2bQ- �M+?2 [m�M@
/Q ĕ TQ`i�iQ T2` BH TmMiQ K2/BQ- b2 ĕ KQHiQ HmM;Q bB TQ`i� bmHH2 bT�HH2 +QM
TBɍ /B{+QHi¨ `BbT2iiQ � mMQ TBɍ +Q`iQX h�H2 [m2bBiQ ĕ +QMbB/2`�iQ /� "�H/B
+QK2 mM b2KTHB+2 +Q`QHH�`BQ /2H T`2+2/2Mi2- [mBM/B bQiiQTQMB#BH2 �HH2 bi2bb2
+`BiB+?2 2 �HHQ bi2bbQ iBTQ /B BMi2;`�xBQMBX

SBɍ BMi2`2bb�Mi2 ĕ BMp2+2 H� i`�ii�xBQM2 `2H�iBp� �H i`�bTQ`iQ /B mM
+�`B+Q /� T�`i2 /B /m2 T2`bQM2 T`2b2Mi2 M2HH� [m2biBQM2 ssAs- /Qp2 bB
+?B2/2 +QK2 K�B [m�M/Q /m2 mQKBMB TQ`i�MQ HQ bi2bbQ T2bQ bQT`� mM H2;MQ-
p2M;�MQ � bQbi2M2`2 T2bB /Bp2`bB � b2+QM/Q /2HH� HQ`Q /Bbi�Mx� /�H +�`B+Q-
2 BM T�`iB+QH�`2 +QK2 K�B H� T2`bQM� TBɍ pB+BM� � 2bbQ bQbi2M;� mM T2bQ
jd:mB/Q#�H/QƘ/2HƘJQMi2 UR8dd- 9R`VX



j3 jX AH HB#`Q

K�;;BQ`2X S2` �`BbiQi2H2 BH H2;MQ ĕ mM� H2p�, BH T2bQ BH 7mH+`Q- H� +Qb� +?2
pB2M2 KQbb� ĕ H� T2`bQM� TBɍ pB+BM� �H T2bQ- +Bǁ +?2 KmQp2 ĕ [m2HH� TBɍ
HQMi�M�X S2`i�MiQ [m�MiQ ĕ TBɍ HQMi�MQ /�H T2bQ- +BQĕ /�H 7mH+`Q- +QHmB +?2
KmQp2- i�MiQ ĕ T`2KmiQ +QM TBɍ pBQH2Mx� +QHmB +?2 ĕ KQbbQ +QM H� T�`i2
TBɍ +Q`i� /2HH� H2p�X "�H/B 7� MQi�`2 +?2 H2 +Qb2 bi�MMQ BM 2z2iiB BM mM �Hi`Q
KQ/Q- 2 `B7�+2M/QbB � SB++QHQKBMB p2/2 [mB BM �xBQM2 /m2 H2p2 BM mM mMB+Q
H2;MQXj3 .QTQ �p2`2 MQi�iQ +QK2 +QM BH T2bQ �ii�++�iQ M2H TmMiQ K2/BQ
/2HH� H2p� B TQ`i�iQ`B bQbi2M;QMQ m;m�HK2Mi2- T2`+?û BH `�TTQ`iQ /B imii�
H� H2p� �HH2 /m2 T�`iB ĕ m;m�H2- 2;HB T�bb� � i`�ii�`2 �H+mM2 [m2biBQMB MmQp2X
*Qb� bm++2/2 b2 B /m2 TQ`i�iQ`B bQMQ /B bi�im`� /Bp2`b�\ 1 BM [m2bi� MmQp�
bBim�xBQM2- +QK2 p�`B� H� TQbBxBQM2 /2H +2Mi`Q /B ;`�pBi¨ M2H +�bQ BM +mB BH
T2bQ MQM T2M/� HB#2`�K2Mi2- K� bB� /B`2ii�K2Mi2 +QMM2bbQ +QM H� H2p�\
*Qb� �ppB2M2 [m�M/Q B TQ`i�iQ`B- Tm` �p2M/Q m;m�H2 bi�im`�- bB KmQpQMQ
bm mM TB�MQ BM+HBM�iQ\ _BbTQM/2M/Q � i�H2 mHiBK� /QK�M/� "�H/B MQi�
+QK2 � [m2biQ mHiBKQ +�bQ bB TQbb� `B/m``2 �M+?2 HǶmbQ /2HH� +�``BQH�- +?2
Tmǁ 2bb2`2 +QMbB/2`�i� +QK2 mM� H2p� +QM BH T2bQ +QHHQ+�iQ i`� BH 7mH+`Q 2
H� TQi2Mx� KQp2Mi2X

jXRj Zm2biBQM2 jy, BH bQHH2p�K2MiQ /�HH� TQbBxBQM2 b2/mi�

G� [m2biBQM2 sss +?B2/2,

T2`+?û �Hx�M/Q+B imiiB TQMB�KQ H� iB#B� �/ �M;QHQ �+miQ +QM BH
72KQ`2- 2 bBKBHK2Mi2 BH 72KQ`2 +QM BH T2iiQ\ 1 +QK2 K�B MQM
7�+2M/Q +Bǁ MQM bB `Bmb+B`2##2 �/ �Hx�`bB\

� [m2bi� /QK�M/� �`BbiQi2H2 �p2p� `BbTQbiQ +?2 +Bǁ �ppB2M2 T2`+?û BM ;2@
M2`�H2 HǶm;m�;HB�Mx� ĕ +�mb� /B [mB2i2- 2 BM p2`Bi¨ HǶ�M;QHQ `2iiQ ĕ HǶ�M;QHQ
/2HH� [mB2i2- 2 7� bi�`2 BM TB2/BX G� +�mb� T2` +mB bB bi� BM TB2/B ĕ M2HHǶ2bb2`2
T2`T2M/B+QH�`B �H i2``2MQ- �p2M/Q H� i2bi� 2 B TB2/B bmHH� K2/2bBK� HBM2�X
*Bǁ MQM p�H2 T2` +QHmB +?2 bi� � b2/2`2- +?2 `B2b+2 �/ �Hx�`bB BM TB2/B /�H@
H� TQbBxBQM2 � b2/2`2 bQHQ [m�M/Q H� i2bi� 2 B TB2/B p2M;QMQ +QHHQ+�iB bm
mM� HBM2�- BH +?2 +2`i�K2Mi2 �ppB2M2 [m�M/Q BH T2iiQ 2 H2 ;�K#2 7�MMQ mM
�M;QHQ �+miQ +QM BH 72KQ`2X *?2 i�MiQ HǶ�`;QK2MiQ- [m�MiQ H� bQHmxBQM2
T`QTQbi� M2HH� [m2biBQM2 sss 7Qbb2`Q /B{+BK2Mi2 `B+QM/m+B#BHB �HHǶBMbB2K2
/2HHǶQT2`�- `BbmHiǁ BKK2/B�i�K2Mi2 2pB/2Mi2 � "�H/B- +?2 M2;ǁ /2+Bb�K2Mi2
H� p�HB/Bi¨ /2H T`BM+BTBQ TQbiQ /� �`BbiQi2H2X AH MQM TQi2`bB �Hx�`2 BM TB2/B
/�HH� TQbBxBQM2 � b2/2`2 MQM ĕ +2`iQ /QpmiQ �HH� +QMb2`p�xBQM2 /2;HB �M;QHB
`2iiB- +�mb� /B [mB2i2- K� T2`+?û 2bb2M/Q TQbiQ BH +2Mi`Q /B ;`�pBi¨ 7mQ`B
j3SB++QHQKBMB UR89d- ek`VX



jX AH HB#`Q jN

/�H bQbi2;MQ /2B TB2/B- BH +2Mi`Q MQM �p`¨ mM� TQbBxBQM2 bi�#BH2 � +mB �/2`B`2
2 BM +mB bQbi2M2`bB M2HHǶ�iiQ /2HHǶ�Hx�`bBX a�`¨ [mBM/B M2+2bb�`BQ bTQbi�`2 2
+QHHQ+�`2 bm mM� bi2bb� HBM2� BH +2Mi`Q /B ;`�pBi¨ T2` TQi2`bB �Hx�`2X Zm2biQ
ĕ 2b�ii�K2Mi2 +Bǁ +?2 pB2M2 7�iiQ TB2;�M/Q BM �p�MiB BH iQ`�+2 2 TQ`i�M/Q
BM/B2i`Q H2 ;�K#2X *?2 M2HHǶ�Hx�`bB BM TB2/B H� 7Q`K�xBQM2 /B �M;QHB �+miB bB�
M2+2bb�`B�- ĕ 2pB/2Mi2- K� MQM 2bb� ĕ H� +�mb� /B i�H2 2z2iiQ- +QK2 b2K#`�
T2Mb�`2 �`BbiQi2H2X

ai�#BHBi� [m2bi� MmQp� BKTQbi�xBQM2 /2H T`Q#H2K� "�H/B Tmǁ [mBM@
/B T`QTQ``2 MmQp2 [m2biBQMB, T2`+?û B TB2/B /2;HB mQKBMB 2 /2B `BK�M2MiB
�MBK�HB- +?2 [m�H+?2 pQHi� BM+2/QMQ +QM BH +Q`TQ 2`2iiQ- MQM bQMQ +Q`iB 2
`QiQM/B- K� TBmiiQbiQ TBɍ HmM;?B 2/ 2bi2bB M2HH� T�`i2 BM72`BQ`2\ S�`BK2M@
iB T2`+?û bB 2bi2M/QMQ /B TBɍ p2`bQ H2 /Bi� +?2 p2`bQ BH +�H+�;MQ\ S2`+?û
[m2HHB +?2 +�KKBM�MQ bmB i`�KTQHB MQM bi�MMQ BM TQbBxBQM2 2`2ii�- b2 MQM
KmQp2M/QbB BMBMi2``Qii�K2Mi2\ � imii2 [m2bi2 /QK�M/2 bB /¨ `BbTQbi� KQ@
bi`�M/Q +QK2 b2KT`2 T2` bi�`2 BM 2[mBHB#`BQ BH +2Mi`Q /B ;`�pBi¨ /2HHǶmQKQ
Q /2HHǶ�MBK�H2 /Qp`¨ +�/2`2 �HHǶBMi2`MQ /B +Bǁ +?2 ;HB T2`K2ii2 /B bi�`2
BM TB2/BX G� +QHHQ+�xBQM2 /2H +2Mi`Q /B ;`�pBi¨ �HHǶBMi2`MQ /2HH� bmT2`}+B2
/B bQbi2;MQ ĕ mM� +QM/BxBQM2 �M+?2 T2` HǶ2[mBHB#`BQ /2;HB Q;;2iiB T`Q/QiiB
/�HHǶmQKQ Up�bB- i`2TB2/B- 2i+XV- 2 BM mHiBK� �M�HBbB ĕ H� `�;BQM2 +?2 bTB2;�
+QK2 K�B H2 iQ``B T2M/2MiB /B SBb� 2 "QHQ;M� MQM +`QHHBMQ MQMQbi�Mi2 BH
HQ`Q /Bb+Qbi�`bB /�HH� T2`T2M/B+QH�`2 �H i2``2MQX

jXR9 Zm2biBQMB jRĜj9, B T`Q#H2KB `2H�iBpB �H KQiQ

L2HH� [m2biBQM2 sssA bB +?B2/2 T2`+?û bB� TBɍ 7�+BH2 KmQp2`2 mM� +Qb� ;B¨
BM KQiQ +?2 mM� +Qb� 72`K�X LQM bB i`�ii� /B mM [m2bBiQ K2++�MB+Q BM
b2MbQ bi`2iiQ- /�iQ +?2 MQM ĕ +QBMpQHi� mM� K�++?BM� U"�H/B 7� HǶ2b2KTBQ
/B mM� b72`� 7�ii� `QiQH�`2 � bTBMi� bm mM TB�MQVc bB i`�ii� /B mM� [m2biBQM2
}bB+�X 1H�#Q`�M/Q H� bQHmxBQM2 /2B S`Q#H2KB J2++�MB+B "�H/B /B+2 +?2 BH
KQbbQ BM b2MbQ +QMi`�`BQ �HH� bTBMi� bQii`�2 mM� T�`i2 /2HH� TQi2Mx� /2HH�
bTBMi�X �HHQ bi2bbQ KQ/Q �ppB2M2 [m�M/Q H� bTBMi� ĕ 2b2`+Bi�i� bm mM +Q`TQ
BM [mB2i2X �HH� }M2- bm [m2bi� #�b2 pB2M2 T`QTQbi� H� bQHmxBQM2 �H T`Q@
#H2K� }bB+Q /�iQ /�HHǶ�mK2MiQ +QMiBMmQ /2HH� p2HQ+Bi¨ /2H KQiQ M�im`�H2,
H� M�im`� /2HH� +Qb� KQbb� bTBM;2 +Qbi�Mi2K2Mi2 H� +Qb�- 2 [m2bi� bTBMi�
/2i2`KBM� +QMiBMm�K2Mi2 mM� �++2H2`�xBQM2X

AH sssAA [m2bBiQ BMp2bi2 BH T`Q#H2K� /2H KQiQ /2B T`QB2iiBHB- 2 TBɍ T�`@
iB+QH�`K2Mi2 `B+2`+� [m�H2 bB� H� +�mb� T2` +mB [m2biB +2bb�MQ /B KmQp2`bBX
aB i`�ii�- +QK2 T2` H� T`2+2/2Mi2- /B mM� [m2biBQM2 }bB+�X L2B S`Q#H2KB
J2++�MB+B bQMQ +QM;2iim`�i2 TBɍ bTB2;�xBQMB- +?2 bQMQ H�b+B�i2 BM bQbT2@
bQX "�H/B- `B7�+2M/QbB �H SB++QHQKBMB- T`QTQM2 H� bTB2;�xBQM2 #�b�i� bmH
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+�`�ii2`2 �++B/2Mi�H2 /2H KQiQ BKT`2bbQ- +QM BH +QMb2;m2Mi2 T`Q;`2bbBpQ
2b�m`BK2MiQ /2HHQ bi2bbQXjN

�M+?2 H� [m2biBQM2 sssAAA bB Q++mT� /2H KQiQ /2B T`QB2iiBHB- BM/�;�M@
/Q [m2bi� pQHi� BH T2`+?û B T`QB2iiBHB +QMiBMmBMQ � KmQp2`bB- �M+?2 /QTQ
+?2 bB bQMQ /Bbi�++�iB /� +Bǁ +?2 HB b+�;HB�X Ĕ [m2biQ mM T`Q#H2K� +2Mi`�H2
�HHǶBMi2`MQ /2HH� `B~2bbBQM2 �`BbiQi2HB+� bmB KQiB pBQH2MiBX �M+Q`� mM� pQHi�
"�H/B bB T`QMmM+B� BM HBM2� +QM B S`Q#H2KB J2++�MB+B- b2`p2M/QbB T2` H�
bQHmxBQM2 /2H +�`�ii2`2 �++B/2Mi�H2 /2H KQiQ BKT`2bbQ- 2 /2H +QMb2;m2Mi2
bmQ T`Q;`2bbBpQ 2b�m`BK2MiQX

GǶmHiBKQ [m2bBiQ `2H�iBpQ �H KQiQ /2B +Q`TB H�M+B�iB �z`QMi� BMp2+2 mM
�Hi`Q �bT2iiQ /2H T`Q#H2K�- [m2HHQ /B mM� M2+2bb�`B� T`QTQ`xBQM2 i`� KQ@
iQ`2 2 +Q`TQ KQbbQX G� [m2biBQM2 sssAo ĕ 7Q`KmH�i� BM7�iiB BM [m2biQ
KQ/Q, T2`+?û Mû H2 +Qb2 KQHiQ TB++QH2- Mû [m2HH2 KQHiQ ;`�M/B- TQbbQMQ
2bb2`2 b+�;HB�i2 HQMi�MQ\ �M+?2 BM [m2biQ +�bQ bB i`�ii� /B mM� [m2biBQM2
}bB+�X "�H/B +Bi� H2 /m2 bTB2;�xBQMB T`QTQbi2 M2HHǶQT2`� �`BbiQi2HB+�, T2`+?û
ĕ M2+2bb�`BQ +?2 +B bB� mM +2`iQ `�TTQ`iQ i`� +Bǁ +?2 b+�;HB� 2 H� `2bBbi2M@
x� /2HHǶQ;;2iiQ b+�;HB�iQ- QTTm`2 T2`+?û HǶQ;;2iiQ b+�;HB�iQ /2p2 KmQp2`2
HǶ�`B�X o2M;QMQ TQB i`�ii�i2 #`2p2K2Mi2 i`2 [m2biBQMB- bQHQ /2#QHK2Mi2
+QHH2;�i2 � [m2bi�, RV T2`+?û B +Q`TB b+�;HB�iB bB ;B`�MQ BM KQ/Q +?2 H� T�`@
i2 TBɍ T2b�Mi2 p2M;� � +QHHQ+�`bB BM TQbBxBQM2 �Mi2`BQ`2\ kV T2`+?û B b�bbB
b+�;HB�iB M2HHǶ�+[m� `BK#�Hx�MQ TBɍ pQHi2\ jV T2`+?û H� T�HH� b+�;HB�i� p2`bQ
mM TB�MQ Q`BxxQMi�H2 `BK#�Hx� +QM �M;QHB m;m�HB\

jXR8 Zm2biBQM2 j8, BH KQiQ /2B +Q`TB M2B pQ`iB+B /Ƕ�+[m�

GǶmHiBK� [m2biBQM2 /2HHǶQT2`�- +QK2 H2 [m�ii`Q BKK2/B�i�K2Mi2 T`2+2/2MiB-
`B;m�`/� BH KQpBK2MiQ /2B +Q`TB- K� BM [m2biQ +�bQ BH 72MQK2MQ T`2bQ BM
+QMbB/2`�xBQM2 T2`K2ii2 /B `B+QM/m``2 BKK2/B�i�K2Mi2 BH T`Q#H2K� �HH2
T`QT`B2i¨ /2HH� };m`� +B`+QH�`2X aB +?B2/2 BM7�iiB T2`+?û H2 +Qb2 i`�bTQ`i�i2
BM mM pQ`iB+2 /Ƕ�+[m� bB�MQ bTBMi2 p2`bQ BH +2Mi`QX �`BbiQi2H2 7Q`MBp� mM�
bTB2;�xBQM2 �`iB+QH�i�X AM T`BKQ HmQ;Q H� +Qb� i`�bTQ`i�i� bB bBim� i`� /m2
+2`+?B- /B +mB BH K�;;BQ`2 ĕ TBɍ p2HQ+2X *Bǁ 7� bŢ +?2 BH KQiQ /2HHǶQ;;2iiQ
i`�bTQ`i�iQ /Bp2MiB i`�bp2`b�H2- 2 +?2 2bbQ p2M;� bTBMiQ p2`bQ BH +2`+?BQ TBɍ
BMi2`MQX SQB T�bb�M/Q /B +2`+?BQ BM +2`+?BQ- +Bǁ +?2 bB KmQp2 }MBb+2 T2`
T�bb�`2 /�HHQ bi�iQ /B KQiQ �HH� [mB2i2X AMQHi`2 MQM ĕ /� i`�b+m`�`2 BH `mQHQ
;BQ+�iQ /�HH� ;`�pBi¨ /2HH� +Qb� i`�bTQ`i�i�- +?2 MQM T2`K2ii2 �HH� bi2bb�
/B b2;mB`2 BH KQiQ /2H +2`+?BQ K�;;BQ`2- 2 H� bTBM;2 +QMiBMm�K2Mi2 p2`bQ BH
TBɍ H2MiQ }MQ � `�;;BmM;2`2 BH +2Mi`QX

jNSB++QHQKBMB UR89d- eepVX
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"�H/B T2`ǁ Q#B2ii� +?2 B pQ`iB+B MQM bQMQ +2`+?B +?2 bB bpBHmTT�MQ 2
`mQi�MQ BMiQ`MQ � mM K2/2bBKQ +2Mi`Q- K� KQiB `Qi�iQ`B BM 7Q`K� /B bTB`�H2X
1;HB 7� BMQHi`2 MQi�`2 �H+mM2 BM+QM;`m2Mx2 /2HH� bTB2;�xBQM2 /B �`BbiQi2H2,
H� ;`�pBi¨- �/ 2b2KTBQ- b�`2##2 +�T�+2 bQHQ /B `�HH2Mi�`2 BH KQiQ /2HH�
+Qb� i`�bTQ`i�i�- T2` +mB BH KQpBK2MiQ p2`bQ BH +2Mi`Q /2p2 �pp2MB`2 T2`
HǶBMi2`p2MiQ /B mMǶ�Hi`� +�mb�X

jXRe �TT2M/B+2, BH T`Q#H2K� /2HH2 /m2 K2/B2 T`QTQ`xBQM�HB

�HH� }M2 /2H +QKK2MiQ �B S`Q#H2KB J2++�MB+B bB i`Qp� M2HH� bi�KT� mMǶ�T@
T2M/B+2 2bi`�M2� �HH2 [m2biBQMB i`�ii�i2 M2H i2biQ ;`2+QX aB i`�ii� /B mM +H�b@
bB+Q T`Q#H2K� /2HH� K�i2K�iB+� �MiB+�- +?2 pB2M2 [mB `B+QMbB/2`�iQ, /�iB
/m2 b2;K2MiB /Bbm;m�HB- i`Qp�`2 H2 /m2 K2/B2 T`QTQ`xBQM�HBX "�H/B �++2MM�
�HH� biQ`B� /2HH� bQHmxBQMB T`QTQbi2 M2HHǶ�MiB+?Bi¨- T`QTQM2 TQB mM T`Q+2@
/BK2MiQ K2++�MB+Q T2` `BbQHp2`2 BH T`Q#H2K�- `Bp2M/B+�M/QM2 HǶQ`B;BM�HBi¨X
G� /BKQbi`�xBQM2 /2HH� p�HB/Bi¨ /2HH� bQHmxBQM2 T`QTQbi� ĕ +QM/Qii� `B7�@
+2M/QbB �HHǶ�MiB+� /BKQbi`�xBQM2 BHHmbi`�i� /� S�TTQ T2` BH T`Q+2/BK2MiQ
T`QTQbiQ /� LB+QK2/2X9y

9yS�TTmbƘQ7Ƙ�H2t�M/`B� UR833VX





*�TBiQHQ 9
6QMiB QMHBM2

AH T`Q;2iiQ 1*>P U1m`QT2�M *mHim`�H >2`Bi�;2 PMHBM2V /2HHǶAbiBimiQ J�t
SH�M+F T2` H� aiQ`B� /2HH� a+B2Mx� �KTHB� +QMiBMm�K2Mi2 H� bm� +QHH2xBQM2
/B 7QMiB- `2b2 7�+BHK2Mi2 �++2bbB#BHB M2H bBiQ 2+?QXKTBr;@#2`HBMXKT;X/2- +QM
}H2b BM 7Q`K�iQ tKH 2fQ BM �Hi� /2}MBxBQM2X �H KQK2MiQ M2H bBiQ BM/B+�iQ
bQMQ �++2bbB#BHB H2 b2;m2MiB 7QMiB +Bi�i2 M2HH� T`2b2Mi2 Tm##HB+�xBQM2X

9XR G� T`BK� 2/BxBQM2 /2H i`�ii�iQ /B "�H/B

ƘƘƘƘ "2`M�`/BMQ "�H/B RekR

9Xk 6QMiB �MiB+?2 2 `BM�b+BK2Mi�HB `2H�iBp2 �HH� K2++�MB+� miBHBx@
x�i2 /� "�H/B

ƘƘƘƘ LB++QHǁ G2QMB+Q hQK2Q R8k8 Up2/B h?QK�2mb R8k8V
ƘƘƘƘ LB++QHǁ h�`i�;HB� R89e
ƘƘƘƘ 62/2`B+Q *QKK�M/BMQ R8e8
ƘƘƘƘ �H2bb�M/`Q SB++QHQKBMB R89d U2/BxBQM2 R8e8V
ƘƘƘƘ :BQ`/�MQ L2KQ`�`BQ R8e8 Up2/B h�`i�;HB� R8e8V
ƘƘƘƘ 62/2`B+Q *QKK�M/BMQ R8d8 Up2/B >2`QM R8d8V
ƘƘƘƘ :mB/Q#�H/Q /2H JQMi2 R8dd
ƘƘƘƘ :mB/Q#�H/Q /2H JQMi2 R83R
ƘƘƘƘ :mB/Q#�H/Q /2H JQMi2 R833
ƘƘƘƘ S�TTmb Q7 �H2t�M/`B� R833 U2/BxBQM2 ReeyV

9Xj �Hi`2 QT2`2 2 i`�/mxBQMB /B "�H/B

ƘƘƘƘ "2`M�`/BMQ "�H/B R83N Up2/B >2`QM R83NV
ƘƘƘƘ "2`M�`/BMQ "�H/B ReRk�
ƘƘƘƘ "2`M�`/BMQ "�H/B ReRe U`BH2;�iQ BMbB2K2 � >2`QM R83jV
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9X9 �Hi`2 7QMiB `BM�b+BK2Mi�HB

ƘƘƘƘ oBi`mpBmb R8ed
ƘƘƘƘ *�`/�MQ R8dy
ƘƘƘƘ :mB/Q#�H/Q /2H JQMi2 ReR8



"B#HBQ;`�}�

�zǁ- AX URd3jVX oBi� /B JQMbB;MQ`2 "2`M�`/BMQ "�H/B T`BKQ �#�i2 /B
:m�bi�HH�X S�`K�, 6BHBTTQ *�`KB;M�MBX

�`+?BK2/2b UR883VX �`+?BK2/Bb QT2`� MQM MmHH� � 62/2`B+Q *QKK�M/BMQ
l`#BM�i2 MmT2` BM G�iBMmK +QMp2`b�- 2i +QKK2Mi�`BBb BHHmbi`�i�X o2M2@
xB�, S�QHQ J�MmxBQX

"�H/B- "X UR83NVX .B >2`QM2 �H2bb�M/`BMQ /2 ;HB �miQK�iB- Qm2`Q K�+?BM2
b2 KQm2MiB- HB#`B /m2- i`�/QiiB /�H ;`2+Q /� "2`M�`/BMQ "�H/B �##�i2 /B
:m�bi�HH�X o2M2xB�, :B`QH�KQ SQ``QX

"�H/B- "X UReRk�VX .2 o2`#Q`mK oBi`mpB�MQ`mK bB;MB}+�iBQM2X aBp2 T2`@
T2immb BM JX oBi`mpBmK SQHHBQM2K +QKK2Mi�`BmbX �++2/Bi pBi� oBi`mpBB-
2Q/2K �m+iQ`2X �m;b#m`;, �/ BMbB;M2 SBMmbX

"�H/B- "X UReRk#VX a+�KBHHB BKT�`2b oBi`mpB�MBX � "2`M�`/BMQ "�H/Q l`@
#BM�i2 MQp� `�iBQM2 2tTHB+�iBc `27mi�iBb T`BQ`mK BMi2`T`2imK- :mBHB2HKB
S?BH�M/`B- .�MB2HBb "�`#�`B- "�TiBbi�2 "2`i�MB- b2Mi2MiBBbX �m;b#m`;,
�/ BMbB;M2 SBMmb U�Tm/ CXS`�2iQ`BmKVX

"�H/B- "X UReReVX >2`QMBb *i2bB#BB #2HQTQ22+�- ?Q+ 2bi i2HB7�iBp� "2`M�`/BMQ
"�H/Q l`#BM�i2 :m�bi�HH�2 �##�i2 BHHmbi`�iQ`2 2i BMi2`T`2i2- Bi2K >2`QMBb
pBi� 2Q/2K �m+iQ`2X �m;b#m`;, .�pB/ 6`�M+FX

"�H/B- "X URekRVX AM K2+?�MB+� �`BbiQi2HBb T`Q#H2K�i� 2t2`+Bi�iBQM2b,
�/B2+i� bm++BMi� M�``�iBQM2 /2 �miQ`Bb pBi� 2i b+`BTiBbX J�BMx, oB/m�
CQ?�MMBb �H#BMBX

"�H/B- "X URdydVX *`QMB+� /2Ƕ K�i2K�iB+B Qp2`Q 2TBiQK2 /2HHǶBbiQ`B� /2
H2 pBi2 HQ`Q QT2`� /B KQMbB;MQ` "2`M�`/BMQ "�H/B /� l`#BMQ �#�i2 /B
:m�bi�HH�X l`#BMQ, �M;2HQ �MiQMBQ JQMiB+2HHBX

"�H/B- "X UR33dVX oBi2 BM2/Bi2 /B K�i2K�iB+B Bi�HB�MB b+`Bii2 /� "2`M�`@
/BMQ "�H/B 2 Tm##HB+�i2 /� 1M`B+Q L�`/m++BX 1bi`�iiQ /� #mHH2iiBMQ /B
#B#HBQ;`�}� 2 biQ`B� /2HH2 b+B2Mx2 K�i2K�iB+?2 2 }bB+?2 RNX
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"�H/B- "X URNN3VX G2 pBi2 /2Ƕ K�i2K�iB+BX 1/BxBQM2 �MMQi�i� 2 +QKK2M@
i�i� /2HH� T�`i2 K2/B2p�H2 2 `BM�b+BK2Mi�H2- 2/X #v 1HBQ L2M+BX JBH�MQ,
6`�M+Q�M;2HBX

"�H/B- "X UkyRyVX AM K2+?�MB+� �`BbiQi2HBb T`Q#H2K�i� 2t2`+Bi�iBQM2b- pQHX
R, h2biQ H�iBMQ `Bp2/miQ 2 +Q``2iiQ +QM i`�/mxBQM2 Bi�HB�M� � 7`QMi2- 2/X
#v 1HBQ L2M+BX JBH�MQ, 6`�M+Q�M;2HBX

"2++?B- �X Ukyy9VX ZX soAX G2QM�`/Q- :�HBH2Q 2 BH +�bQ "�H/B, J�;QMx�-
ke K�`xQ RekRX o2M2xB�, J�`bBHBQX

"2++?B- �X UkyyNVX lMQ 2 i`BMQX AKT`QMi2 bi`�p�;�MiB /B mM i2biBKQM2
TQbimKQ URekRVX AM 6X SX .B h2Q/Q`Q U1/XV- a�;;B /B H2ii2`�im`� �`+?B@
i2iiQMB+�- /� oBi`mpBQ � qBM+F2HK�MM- pQHX R- TTX RNĜj8X 6B`2Mx2, GXaX
PHb+?FBX

*�`/�MQ- :X UR8dyVX PTmb MQpmK /2 T`QTQ`iBQMB#mb MmK2`Q`mK- KQimmK-
TQM/2`mK- bQMQ`mK- �HB�`mK[m2 `2`mK (…)X "�b2H, >2BM`B+? S2i`BX

*�`/�MQ- :X Ukyy9VX .2 bm#iBHBi�i2X 1/BxBQM2 +`BiB+� HB#`B A@oAA- 2/X #v 1HBQ
L2M+BX JBH�MQ, 6`�M+Q�M;2HBX

*QKK�M/BMQ- 6X UR8e8VX 62/2`B+B *QKK�M/BMB l`#BM�iBb HB#2` /2 +2Mi`Q
;`�pBi�iBb bQHB/Q`mKX "QHQ;M�, �H2bb�M/`Q "2M�++BX

*QKK�M/BMQ- 6X UR8d8VX >2`QMBb �H2t�M/`BMB bTB`Bi�HBmK HB#2`X � 62/2`B+Q
*QKK�M/BMQ l`#BM�i2 HB#2` 2t :`�2+Q BM G�iBMmK +QMp2`bmbX l`#BMQ,
.QK2MB+Q 6`BbQHBMQX

*`2b+BK#2MB- :X JX UkyyRVX G� pBi� /B "2`M�`/BMQ "�H/B �#�i2 /B :m�bi�HH�-
2/X #v AH�`B� 6BHQ;`�bbQX l`#BMQ, Zm�ii`Qo2MiBX

.`�F2- aX �M/ SX GX _Qb2 URNdRVX h?2 Sb2m/Q@�`BbiQi2HB�M Zm2biBQMb Q7
J2+?�MB+b BM _2M�Bbb�M+2 *mHim`2X aim/B2b BM i?2 _2M�Bbb�M+2 R3- e8Ĝ
Ry9X

6�mbiQ- oX UR8RdVX �`BbiQi2HBb K2+?�MB+� oB+iQ`Bb 6�mbiB BM/mbi`B� BM T`B@
biBMmK ?�#BimK `2biBimi� �+ H�iBMBi�i2 /QM�i� (…)X S�`Bb, CQbb2 "�/2X

:mB/Q#�H/QƘ/2HƘJQMi2 UR8ddVX :mB/B l#�H/B 2 J�`+?BQMB#mb JQMiBb K2@
+?�MB+Q`mK HB#2`X S2b�`Q, :B`QH�KQ *QM+Q`/B�X

:mB/Q#�H/QƘ/2HƘJQMi2 UR83RVX G2 K2+?�MB+?2 /2HHǶBHHmbi`BbbX bB;X :mB/Q
l#�H/Q /2Ƕ J�`+?2bB /2H JQMi2, i`�/Qii2 BM pQH;�`2 /�H bB;X 6BHBTTQ SB@
;�72ii�X o2M2xB�, 6`�M+2b+Q .2 6`�M+2b+?BX
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:mB/Q#�H/QƘ/2HƘJQMi2 UR833VX :mB/B l#�H/B 2 J�`+?BQMB#mb JQMiBb BM
/mQb �`+?BK2/Bb �2[m2TQM/2`�MiBmK HB#`Qb T�`�T?`�bBb b+?QHBBb BHHmbi`�i�X
S2b�`Q, :B`QH�KQ *QM+Q`/B�X

:mB/Q#�H/QƘ/2HƘJQMi2 UReyNVX :mB/B l#�H/B 2 J�`+?BQMB#mb JQMiBb T`Q@
#H2K�imK �bi`QMQKB+Q`mK HB#`B b2Ti2KX o2M2xB�, "2`M�`/Q :BmMiB- :BQ@
p�MMB "�iiBbi� *BQiiB 2 bQ+BX

:mB/Q#�H/QƘ/2HƘJQMi2 UReR8VX :mB/B l#�H/B 2 J�`+?BQMB#mb JQMiBb /2
+Q+?H2� HB#`B [m�imQ`X o2M2xB�, 1p�M;2HBbi� .2m+?BMQX

CQ`/�MmbƘL2KQ`�`Bmb UR8e8VX CQ`/�MB QTmb+mHmK /2 TQM/2`QbBi�i2 LB+QH�B
h�`i�H2�2 bim/BQ +Q``2+imK- MQpBb[m2 };m`Bb �m+imKX o2M2xB�, *m`xBQ
h`QB�MQ L�pǁX

G2QMB+Q hQK2Q- LX UR8k8VX LB+QH�B G2QMB+B h?QK�2B QTmb+mH� MmT2` BM
Hm+2K �2/Bi� [mQ`mK MQKBM� T`QtBK� ?�#2Mim` T�;2HH�X o2M2xB�, "2`@
M�`/BMQ oBi�HBX

G2QMB+Q hQK2Q- LX UR8jyVX �`BbiQi2HBb ai�;B`Bi�2 T�`p� [m�2 pQ+�Mi M�im@
`�HB�X .2 b2Mbm 2i b2MbBHBX .2 K2KQ`B� 2i `2KBMBb+2MiB�X .2 bQKMQ 2i
pB;BHB�X .2 BMbQKMBBbX .2 /BpBM�iBQM2 T2` bQKMB�X .2 �MBK�HBmK KQiBQ@
M2X .2 �MBK�HBmK BM+2bbmX .2 2ti2MbBQM2 2i #`2pBi�i2 pBi�2X .2 Amp2Mimi2
2i b2M2+imi2- KQ`i2 2i pBi�- 2i /2 bTB`�iBQM2X PKMB� BM G�iBMmK +QMp2`@
b�- 2i �MiB[mQ`mK KQ`2 2tTHB+�i� � LB+QH�Q G2QMB+Q h?QK�2QX 1Bmb/2K
QTmb+mH� MmT2` BM Hm+2K 2/Bi�X S�`Bb, aBKQM /2 *QHBM2b- GQmBb *v�M2mbX

JB+?2HB- :X URNN8VX G2 Q`B;BMB /2H +QM+2iiQ /B K�++?BM�X 6B`2Mx2, GXaX
PHb+?FBX

S�TTmbƘQ7Ƙ�H2t�M/`B� UR833VX S�TTB �H2t�M/`BMB K�i?2K�iB+�2 +QHH2+iBQ@
M2b � 62/2`B+Q *QKK�M/BMQ l`#BM�i2 BM G�iBMmK +QMp2`b�2- 2i +QK@
K2Mi�`BBb BHHmbi`�i�2X S2b�`Q, :B`QH�KQ *QM+Q`/B�X

SB++QHQKBMB- �X UR89dVX AM K2+?�MB+�b [m�2biBQM2b �`BbiQi2HBb- T�`�T?`�@
bBb T�mHQ [mB/2K TH2MBQ`X (XXX) 1Bmb/2K +QKK2Mi�`BmK /2 +2`iBim/BM2
K�i?2K�iB+�`mK /Bb+BTHBM�`mKX _QK�, �MiQMBQ "H�/QX

a2``�B- �X UkyykVX "2`M�`/BMQ "�H/BX G� pBi�- H2 QT2`2X G� #B#HBQi2+�X JBH�MQ,
1/BxBQMB avHp2bi`2 "QMM�`/X

h�`i�;HB�- LX UR89eVX Zm2bBiB 2i BMp2MiBQMB /Bp2`b2X o2M2xB�, o2Mim`BMQ
_m{M2HHBX
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o�HH2`B�MB- JX UkyyNVX h?2 h`�Mb7Q`K�iBQM Q7 �`BbiQiH2Ƕb J2+?�MB+�H Zm2@
biBQMbX � "`B/;2 "2ir22M i?2 Ai�HB�M _2M�Bbb�M+2 �`+?Bi2+ib �M/ :�HB@
H2QǶb 6B`bi L2r a+B2M+2X �MM�Hb Q7 a+B2M+2 ee- R3jĜky3X

oBi`mpBmb UR8edVX .2 �`+?Bi2+im`� HB#`B /2+2K +mK +QKK2Mi�`BBb .�MB2HBb
"�`#�`BX o2M2xB�, 6`�M+2b+Q .2 6`�M+2b+?B- CQ?�MM *`B;?2`X
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