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R *B`+H2b

RXR 1H2K2Mi�`v S`QT2`iB2b

Pm` �K#B2Mi bT�+2 rBHH #2 i?2 1m+HB/2�M TH�M2 නϵX q2 rBHH mb2 i?2 BMM2` T`Q/m+i
UQ` /Qi T`Q/m+iV ন ԧφԨφ ঩ ন ԧϵԨϵ ঩ � ԧφԧϵ � ԨφԨϵ
�M/ i?2 MQ`K ;Bp2M #v ]ԍ]ϵ � ԍ ԍ
iQ +QKTmi2 ;2QK2i`B+ [m�MiBiB2b HBF2 /Bbi�M+2b �M/ �M;H2bX

.2}MBiBQM RXR h?2 /Bbi�M+2 #2ir22M irQ TQBMib Ӷ �M/ ӷ Bb ;Bp2M #v ]Ӷਲӷ]X

 



e

.2}MBiBQM RXk h?2M �M;H2 ᅺ ୩ <�
 ᅵ
 #2ir22M irQ p2+iQ`b ԥ �M/ Ԧ Bb ;Bp2M
#v DPT	ᅺ
 � ԥ Ԧ]ԥઢԦ] �
h?2 �M;H2 #2ir22M irQ HBM2b Bb i?2 �M;H2 #2ir22M i?2B` /B`2+iBQMb p2+iQ`bX
.2T2M/BM; QM i?2 +?QB+2 Q7 i?2 /B`2+iBQM p2+iQ`b- i?2`2 �`2 irQ �M;H2b TQb@
bB#H2- M�K2Hv ᅺ �M/ ᅵ ਲ ᅺX

AM T�`iB+mH�`- irQ p2+iQ`b ԥ �M/ Ԧ �`2 Q`i?Q;QM�H B7 ԥ Ԧ � �X q2 �HbQ r`Bi2 ԥ ર Ԧ
iQ BM/B+�i2 Q`i?Q;QM�HBivX

1t�KTH2 RXR G2iǶb b22 ?Qr iQ T`Qp2 Svi?�;Q`�bǶ i?2Q`2K mbBM; i?2b2 /2}MBiBQMbX
G2i Ӷ �M/ ӷ #2 irQ 2/;2 p2+iQ`b Q7 � i`B�M;H2 rBi? � p2`i2t �b i?2B` +QKKQM
7QQi TQBMiX h?2M i?2 i?B`/ 2/;2 ?�b 2/;2 p2+iQ` Ӷ ਲ ӷ- �M/ r2 ?�p2 ]Ӷ ਲ ӷ]ϵ �]Ӷ]ϵ � ]ӷ]ϵ B7 �M/ QMHv B7 Ӷ ӷ � �X

q2 #2;BM Qm` /Bb+mbbBQM Q7 i?2 +B`+H2 rBi? h?�H2bǶ i?2Q`2K �M/ �TQHHQMBmb +?�`�+@
i2`Bx�iBQM Q7 +B`+H2bX
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.2}MBiBQM RXj � +B`+H2 rBi? +2Mi2` ԅ �M/ `�/Bmb ԡ � � Bb i?2 b2i Q7 TQBMibӸ֍	ԅ 
 � \Ԇ � ]ԅ ਲ Ԇ]ϵ � ԡϵ^ �
hrQ TQBMib Ӷ
 ӷ ୩ Ӹ֍	ԅ 
 7Q`K � /B�K2i2` Q7 i?2 +B`+H2 B7 Ӷ- ӷ- �M/ ԅ �`2
+QHHBM2�`X

h?Bb /2}MBiBQM K�F2b mb2 Q7 i?2 /Bbi�M+2 #2ir22M TQBMib- r?B+? +�M #2 +QKTmi2/
mbBM; i?2 BMM2` T`Q/m+iX Ai Bb �M �KmbBM; [m2biBQM r?2i?2` r2 `2�HHv M22/ iQ FMQr
/Bbi�M+2b iQ /2}M2 r?�i � +B`+H2 BbX �b i?2 /Qi T`Q/m+i +�M �HbQ #2 mb2/ iQ /2}M2
�M;H2b- r2 +QmH/ 7Q` BMbi�M+2 rQM/2` r?2i?2` r2 +�M /2}M2 r?�i � +B`+H2 Bb BM i2`Kb
Q7 Dmbi �M;H2bX h?Bb Bb BM/22/ i?2 +�b2,

h?2Q`2K RXR Uh?�H2bV G2i Ӷ �M/ ӷ #2 irQ /BbiBM+i TQBMibX h?2M � TQBMi ԅ
HB2b QM i?2 +B`+H2 rBi? /B�K2i2` Ӷӷ B7 �M/ QMHv B7 2Bi?2` ԅ � Ӷ- ԅ � ӷ- Q`੡ձ	Ӷ
 ӷ
 � ��੆X

S`QQ7, *?QQb2 i?2 +2Mi2` Q7 i?2 +B`+H2 �b i?2 Q`B;BM � Q7 Qm` +QQ`/BM�i2 bvbi2K bQ
i?�i ӷ � ਲӶX qBi? ԡϵ � ]Ӷ]ϵ r2 ?�p2
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6B;m`2 R h?2Q`2K Q7 h?�H2b]ԅ ]ϵ � ԡϵ ࡂ 	ԅ ਲ Ӷ
 	ԅ � Ӷ
 � ࡂ� ԅ � ਸ਼Ӷ Q` ԅ ਲ Ӷ ર ԅ � Ӷ � ஶ
�MQi?2` +?�`�+i2`Bx�iBQM Q7 +B`+H2b Bb /m2 iQ �TQHHQMBmbX AMbi2�/ Q7 FMQrBM; i?2
/Bbi�M+2 iQ � bBM;H2 TQBMi- Bi bm{+2b iQ FMQr i?2 /Bbi�M+2 `�iBQ iQ irQ /Bz2`2Mi
TQBMib,



N

h?2Q`2K RXk G2i Ӷ �M/ ӷ #2 TQBMib- �M/ � � ᅱ � � #2 � `2�H MmK#2`X h?2M
i?2 b2i Ӹᇅ	Ӷ
 ӷ
 � \ԅ � ]ԅӶ] � ᅱ]ԅ ӷ]^
Bb � HBM2 7Q` ᅱ � � �M/ � +B`+H2 BM ;2M2`�HX

S`QQ7, q2 H2�p2 i?2 +�b2 ᅱ � � �b �M 2t2`+Bb2X G2i Ӹ U`2bTX ӹV /BpB/2 Ӷӷ BM i?2
T`QTQ`iBQM ᅱ U`2bTX ਲᅱVX h?mbӸ � �� � ᅱ	Ӷ � ᅱӷ
 �M/ ӹ � �� ਲ ᅱ	Ӷ ਲ ᅱӷ
 �
h?2b2 TQBMib rBHH b2`p2 �b i?2 /B�K2i2` Q7 i?2 +B`+H2X LQr i�F2 � TQBMi ԅ rBi?
/Bbi�M+2 `�iBQ ᅱ iQ Ӷ �M/ ӷ- �M/ K�F2 Bi i?2 +2Mi2` Q7 i?2 +QQ`/BM�i2 bvbi2K- bQ
i?�i ]Ӷ]ϵ � ᅱϵ]ӷ]ϵ #v �bbmKTiBQMX h?Bb Bb 2[mBp�H2Mi iQ 	Ӷ ਲ ᅱӷ
 	Ӷ � ᅱӷ
 ��- Q` Ӹ ӹ � �X "v h?�H2bǶ i?2Q`2K- i?Bb Bb 2[mBp�H2Mi iQ ԅ #2BM; QM � +B`+H2
rBi? /B�K2i2` ӸӹX ஶ

1t2`+Bb2 RXR a?Qr i?�i i?2 #Bb2+iQ` Ӹφ	Ԑ
 ԑ
 Q7 Ԑ �M/ ԑ Bb � HBM2X
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P

6B;m`2 k �TQHHQMBmb +B`+H2

aQHmiBQM, � TQBMi ԧ ?�b 2[m�H /Bbi�M+2 iQ Ԑ �M/ ԑ B7 �M/ QMHv B7 	ԧ ਲ Ԑ
 	ԧ ਲ Ԑ
 �	ԧ ਲ ԑ
 	ԧ ਲ ԑ
X 1tT�M/BM; �M/ bBKTHB7vBM; ;Bp2b	ԑ ਲ Ԑ
 ԧ � ��	ԑ ԑ ਲ Ԑ Ԑ
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r?B+? Bb i?2 2[m�iBQM Q7 � HBM2X

q2 +�M �HbQ /2}M2 i?2 �M;H2 Q7 BMi2`b2+iBQM #2ir22M +m`p2b- T`QpB/2/ i?2v ?�p2
i�M;2Mi HBM2bX

.2}MBiBQM RX9 h?2 i�M;2Mi HBM2 iQ � +B`+H2 i?`Qm;? � TQBMi ԟ Bb i?2 mMB[m2
HBM2 i?�i BMi2`b2+ib i?2 +B`+H2 QMHv BM ԟX

S`QQ7, G2i ԥ ଃ � #2 i?2 /B`2+iBQM p2+iQ` Q7 � HBM2 i?`Qm;? � TQBMi ԟ QM � +B`+H2 rBi?
+2Mi2` ԐX � TQBMi ԟ � ԣԥ QM i?Bb HBM2 HB2b �HbQ QM i?2 +B`+H2 B7 �M/ QMHv B7]ԟ � ԣԥ ਲ Ԑ]ϵ � ]ԟ ਲ Ԑ]ϵ �
h?Bb Bb 2[mBp�H2Mi iQ �ԣ	ԟ ਲ Ԑ
 ԥ�ԣϵ]ԥ]ϵ � �X h?Bb 2[m�iBQM ?�b QMHv QM2 bQHmiBQM
BM ԣ B7 �M/ QMHv B7 ԟ ਲ Ԑ Bb T2`T2M/B+mH�` iQ ԥX ஶ

.2}MBiBQM RX8 h?2 �M;H2 Q7 BMi2`b2+iBQM Q7 irQ +B`+H2b �i � TQBMi ԟ Bb i?2 �M;H2
Q7 BMi2`b2+iBQM Q7 i?2B` i�M;2Mi HBM2b �i ԟX hrQ +B`+H2b �`2 i�M;2Mi �i � TQBMi
B7 i?2v #Qi? +QMi�BM ԟ �M/ ?�p2 i?2 b�K2 i�M;2Mi HBM2 �i ԟX



Rk

1t�KTH2 RXk hrQ +B`+H2b rBi? +2Mi2` Ӷ �M/ ӷ �M/ `�/BB ԡ �M/ Ԣ BMi2`b2+i Q`i?Q;@
QM�HHv B7 �M/ QMHv B7 ]Ӷ ਲ ӷ]ϵ � ԡϵ � ԢϵX hQ b22 i?Bb- MQi2 i?�i i?2 `�/Bmb iQ �
TQBMi Bb T2`T2M/B+mH�` iQ i?2 i�M;2Mi HBM2 �i i?�i TQBMi- bQ irQ +B`+H2b BMi2`b2+i
�i ԅ Q`i?Q;QM�HHv B7 �M/ QMHv B7 i?2 `�/BB Ӷԅ �M/ ӷԅ �`2 Q`i?Q;QM�HX h?2M i?2
+H�BK 7QHHQrb 7`QK Svi?�;Q`�bX

6B;m`2 j L2p2` Q`i?Q;QM�H
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1t2`+Bb2 RXk *QMbB/2` irQ +B`+H2b �b BM 6B;m`2 j rBi? +2Mi2`b Ӷ � 	Ԑ
 �
 �M/ ӷ �	�
 ԑ
 �M/ `�/BB ԡ � Ԑ �M/ Ԣ � ԑX a?Qr i?�i i?2v /Q MQi BMi2`b2+i Q`i?Q;QM�HHvX

aQHmiBQM, "2+�mb2 ]Ӷ ਲ ӷ]ϵ � ]	Ԑ
 ਲԑ
]ϵ � Ԑϵ � ԑϵ � ԡϵ � Ԣϵ
i?2 +QM/BiBQM 7`QK 1t�KTH2 RXk +�M M2p2` #2 b�iBb}2/X

.2}MBiBQM RXe � HBM2�` K�T Ӷ Bb +�HH2/ �M Q`i?Q;QM�H K�T B7Ӷԥ ӶԦ � ԥ Ԧ
7Q` �HH p2+iQ`b ԥ
 Ԧ ୩ න։X
� HBM2�` K�T Ӷ Bb +�HH2/ � bBKBH�`Biv B7 i?2`2 Bb � TQbBiBp2 MmK#2` Ԓ bm+?
i?�i Ӷԥ ӶԦ � Ԓ ਼ ԥ Ԧ
7Q` �HH p2+iQ`b ԥ
 Ԧ ୩ න։X

"v /2}MBiBQM- Q`i?Q;QM�H K�Tb T`2b2`p2 /Bbi�M+2b �M/ �M;H2b #2ir22M HBM2b- r?BH2
bBKBH�`BiB2b T`2b2`p2 �M;H2bX
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G2KK� RXR A7 irQ +B`+H2b BMi2`b2+i �i irQ /Bz2`2Mi TQBMib- i?2 �M;H2b Q7 BM@
i2`b2+iBQM �i i?2b2 irQ TQBMib �`2 2[m�HX

S`QQ7, G2i ԛ #2 � HBM2 i?`Qm;? i?2 +2Mi2`b Q7 i?2 irQ +B`+H2bX h?2 `2~2+iBQM �i i?Bb
HBM2 T`2b2`p2b #Qi? +B`+H2b �M/ 2t+?�M;2b i?2 irQ BMi2`b2+iBQMbX �b `2~2+iBQMb
T`2b2`p2 �M;H2b- i?2 +H�BK 7QHHQrbX ஶ

1t2`+Bb2 RXj AM 6B;m`2 9- vQm b22 � b[m�`2 rBi? 2/;2 H2M;i? QM2X 1p2`vi?BM; i?�i
b22Kb iQ iQm+? /Q2b iQm+?- �M/ �HH �TT�`2Mi +QM+m``2M+B2b �`2 i`m2 +QM+m``2M+B2bX
.2i2`KBM2 i?2 `�/Bmb Q7 i?2 KB//H2 +B`+H2X

1t2`+Bb2 RX9 AM 6B;m`2 8- i?2 H�`;2 +B`+H2 ?�b `�/Bmb R �M/ i?2 bK�HH +B`+H2b ?�p2
�HH i?2 b�K2 `�/BmbX h?2 bK�HH +B`+H2b iQm+? i?2 H�`;2 +B`+H2 �M/ i?2B` M2B;?#Q`b
�b b?QrMX q?�i Bb i?2 `�/Bmb Q7 i?2 bK�HH +B`+H2b\

aQHmiBQM, Ai ?2HTb iQ �// � b2p2Mi? +B`+H2 �i i?2 +2Mi2`- iQm+?BM; i?2 bBt bK�HH
+B`+H2bX



R8

6B;m`2 9 *B`+H2b �M/ a[m�`2
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6B;m`2 8 *B`+mH�` +?�BM
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RXk AMp2`bBQM �i i?2 *B`+H2

AM i?Bb b2+iBQM- r2 rBHH BMi`Q/m+2 � b2H7@K�T Q7 i?2 TH�M2 i?�i r2 +�M i?BMF Q7 �b �
`2~2+iBQM �i i?2 +B`+H2,

.2}MBiBQM RXd h?2 BMp2`bBQM �i i?2 +B`+H2 ඲ � \	ԧ
 Ԩ
 ୩ නϵ � ԧϵ � Ԩϵ � �^ Bb
/2}M2/ �b i?2 K�T Ӿ � නϵ ਲ \	�
 �
^ ܽ නϵ ਲ \	�
 �
^ԟ ޓ ԟ]ԟ]ϵ �
"v +QMp2MiBQM- r2 /2}M2 Ӿ	�
 � � �M/ Ӿ	�
 � �X

h?mb i?2 BMp2`bBQM }t2b i?2 +B`+H2 ඲ TQBMirBb2- �M/ 2t+?�M;2b TQBMib BMbB/2 rBi?
TQBMib QmibB/2 Q7 i?2 +B`+H2X JQ`2 T`2+Bb2Hv- � TQBMi ԟ Bb K�TT2/ iQ � TQBMi Ӿ	ԟ
 QM
i?2 b�K2 `�v i?`Qm;? � �M/ ԟ bQ i?�i ]ԟ] ਼ ]Ӿ	ԟ
] � �X
Ai rBHH #2 +QMp2MB2Mi iQ BMi`Q/m+2 � MQiBQM 7Q` i?2 /QK�BM Q7 i?2 BMp2`bBQM,
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.2}MBiBQM RX3 h?2 2ti2M/2/ TH�M2 |ඤ Bb i?2 1m+HB/2�M TH�M2 නϵ iQ;2i?2` rBi?
� TQBMi �X �M/ 2ti2M/2/ HBM2 Bb � HBM2 iQ;2i?2` rBi? �X � ;2M2`�HBx2/ +B`+H2
Bb 2Bi?2` � +B`+H2 Q` �M 2ti2M/2/ HBM2X

G2KK� RXk :Bp2M i?`22 /BbiBM+i TQBMib BM |Ӹ- i?2`2 Bb � mMB[m2 ;2M2`�HBx2/
+B`+H2 BM+B/2Mi rBi? i?2 i?`22 TQBMibX

S`QQ7, A7 QM2 Q7 i?2 TQBMib Bb �- i?2 ;2M2`�HBx2/ +B`+H2 Bb i?2 UmMB[m2V HBM2 i?`Qm;?
i?2 irQ Qi?2` TQBMibX aBKBH�`Hv- B7 i?2 i?`22 TQBMib �`2 +QHHBM2�`- r2 i�F2 i?2 HBM2
i?`Qm;? i?2KX 6BM�HHv- H2iǶb �bbmK2 i?�i i?2 i?`22 TQBMib Ԑ- ԑ- �M/ Ԓ �`2 MQi
+QHHBM2�`X h?2M i?2 #Bb2+iQ`b Q7 Ԑԑ �M/ ԑԒ �`2 MQi T�`�HH2H �M/ ?2M+2 BMi2`b2+i BM
� mMB[m2 TQBMi ԟ i?�i ?�b 2[m�H /Bbi�M+2 iQ Ԑ- ԑ- �M/ ԒX ஶ

h?2 BMp2`bBQM ?�b irQ 7mM/�K2Mi�HHv BKTQ`i�Mi T`QT2`iB2b i?�i DmbiB7v Bib BMi`Q/m+@
iBQM, Bi K�Tb � ;2M2`�HBx2/ +B`+H2 iQ � ;2M2`�HBx2/ +B`+H2- �M/ Bi T`2b2`p2b i?2 �M;H2b
#2ir22M +m`p2bX
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h?2Q`2K RXj h?2 BMp2`bBQM K�Tb � ;2M2`�HBx2/ +B`+H2 iQ � ;2M2`�HBx2/ +B`+H2X
JQ`2 T`2+Bb2Hv- i?2 BMp2`bBQM K�Tb

RX HBM2b i?`Qm;? � iQ i?2Kb2Hp2b-
kX HBM2b MQi i?`Qm;? y iQ +B`+H2b i?`Qm;? y-
jX +B`+H2b i?`Qm;? y iQ HBM2b MQi i?`Qm;? y-
9X +B`+H2b MQi i?`Qm;? y iQ +B`+H2b MQi i?`Qm;? yX

S`QQ7, lbBM; +QKTH2t MmK#2`b ԩ � ԧ � ԘԨ- i?2 BMp2`bBQM +�M #2 r`Bii2M �bӾ	ԩ
 � ԩ]ԩ]ϵ � �ԩ �
amTTQb2 � +B`+H2 UQ` HBM2V Bb ;Bp2M �b i?2 b2iӸᇅ	Ԑ
 ԑ
 � \ԩ � ]ԩ ਲ Ԑ] � ᅱ]ԩ ਲ ԑ]^
mbBM; �TQHHQMBmbǶ +?�`�+i2`Bx�iBQM Q7 +B`+H2bX h?2M r2 ?�p2Ӿ	Ӹᇅ	Ԑ
 ԑ

 � Ӹᇅ ]Շ]]Ն] 	��Ԑ
 ��ԑ

#2+�mb2
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ઌ�ԩ ਲ �Ԑઌ � ]ԩ ਲ Ԑ]]ԩઢԐ]� ᅱ]ԩ ਲ ԑ]]ԩઢԐ]� ᅱ ]ԑ]]Ԑ] ઌ�ԩ ਲ �ԑ ઌ �
h?Bb T`Qp2b i?2 ;2M2`�H +H�BK i?�i HBM2b Q` +B`+H2b �`2 K�TT2/ iQ HBM2b Q` +B`+H2bX
h?2 KQ`2 T`2+Bb2 p2`bBQM 7QHHQrb #v +QMbB/2`BM; r?2i?2` � +B`+H2 Q` HBM2 T�bb2b
i?`Qm;? y, A7 i?Bb Bb i?2 +�b2- i?2 BK�;2 Kmbi T�bb i?`Qm;? BM}MBiv- �M/ ?2M+2
#2 � HBM2- Qi?2`rBb2 Bi Kmbi #2 � +B`+H2X ஶ

1t2`+Bb2 RX8 *2Mi2`b Q7 +B`+H2b �`2 MQi K�TT2/ iQ i?2 +2Mi2`b Q7 i?2 BK�;2 +B`+H2bX
6Q` i?2 +B`+H2 rBi? +2Mi2` 	Ԑ
 �
 �M/ `�/Bmb ԡ � ]Ԑ]- }M/ i?2 +2Mi2` 	Ԑ஠
 �
 �M/
`�/Bmb ԡ஠ Q7 i?2 BMp2`i2/ +B`+H2X a?Qr i?�i M2p2` Ԑ஠ � φռ X
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6B;m`2 e S�`�HH2H
HBM2b iQ iQm+?BM; +B`+H2b

q2 MQi2

*Q`QHH�`v RXR 6Q` � ;Bp2M HBM2 ᅱ i?`Qm;? i?2 Q`B;BM- i?2 BMp2`bBQM �i i?2 mMBi
+B`+H2 K�Tb i?2 7�KBHv Q7 HBM2b T�`�HH2H iQ ᅱ iQ i?2 7�KBHv Q7 ;2M2`�HBx2/ +B`+H2b
i?�i iQm+? ᅱ �i i?2 Q`B;BMX
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S`QQ7, � HBM2 ᅱ஠ T�`�HH2H iQ ᅱ #mi MQi 2[m�H iQ ᅱ Bb BMp2`i2/ iQ � +B`+H2 i?`Qm;? �X
�b ᅱ �M/ ᅱ஠ ?�p2 QMHv � BM +QKKQM- Ӿ	ᅱ
 �M/ Ӿ	ᅱங
 ?�p2 QMHv � BM +QKKQMX
>2M+2 i?2 +B`+H2 Ӿ	ᅱங
 iQm+?2b i?2 HBM2 Ӿ	ᅱ
 � ᅱ �i yX ஶ

Jm+? Q7 i?2 mb27mHM2bb Q7 i?2 BMp2`bBQM �i +B`+H2b +QK2b 7`QK i?2 7�+i i?�i r2 +�M Q7@
i2M /2i2`KBM2 i?2 BK�;2 Q7 � b?�T2 #v ;2QK2i`B+ 72�im`2b BMbi2�/ Q7 #v +QKTmi�iBQMX
h?Bb Bb 7m`i?2` #2BM; ?2HT2/ #v i?2 7QHHQrBM; i?2Q`2KX

h?2Q`2K RX9 h?2 BMp2`bBQM T`2b2`p2b i?2 �M;H2 #2ir22M �Mv irQ +m`p2bX



kj

6B;m`2 d AMp2`bBQM T`2b2`p2b �M;H2b

S`QQ7, q2 rBHH }`bi ;Bp2 � ;2QK2i`B+ T`QQ7X h�F2 irQ HBM2b i?�i BMi2`b2+i �i bQK2
�M;H2 ᅦ �i � TQBMi ԟX AMp2`i i?2K �i � +B`+H2 Ԓ rBi? +2Mi2` �X h?2 `2bmHi rBHH #2
irQ ;2M2`�HBx2/ +B`+H2b i?�i BMi2`b2+i �i � �M/ � b2+QM/ TQBMi ԟ஠X
"v *Q`QHH�`v RXR- i?2b2 +B`+H2b BMi2`b2+i �i � �i i?2 �M;H2 ᅦ- #2+�mb2 i?2v �`2
i�M;2Mi iQ HBM2b i?�i �`2 T�`�HH2H iQ i?2 Q`B;BM�H HBM2b �M/ T�bb i?`Qm;? �X
h?mb i?2 irQ +B`+H2b rBHH �HbQ BMi2`b2+i �i i?2 Qi?2` TQBMi r?2`2 i?2v K22i �i i?2
�M;H2 ᅦX
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h?2 b2+QM/ T`QQ7 mb2b +�H+mHmbX G2i ԧ	ԣ
 #2 � +m`p2X h?2M Bib i�M;2Mi p2+iQ` �iԧ	ԣ
 Bb ԧங	ԣ
X
q2 +QKTmi2 i?2 i�M;2Mi p2+iQ` iQ Ӿ	ԧ	ԣ

,ԓԓԣӾ	ԧ	ԣ

 � ԓԓԣ ԧԧ ԧ� ԧ஠ԧ ԧ ਲ � 	ԧங ԧ
	ԧ ԧ
ϵ ԧ �
h?mb 7Q` irQ +m`p2b ԧ	ԣ
 �M/ Ԩ	ԣ
 i?�i #Qi? T�bb i?`Qm;? i?2 b�K2 TQBMi ԟ �iԣ � �- r2 +QKTmi2 �i ԣ � �ԓԓԣӾ	ԧ	ԣ

 ԓԓԣӾ	Ԩ	ԣ

 � ন ԧ஠ԧ ԧ ਲ � 	ԧங ԧ
	ԧ ԧ
ϵ ԧ঩ ন Ԩ஠Ԩ Ԩ ਲ � 	Ԩங Ԩ
	Ԩ Ԩ
ϵ Ԩ঩� ন ԧ஠ԟ ԟ ਲ �	ԧங ԟ
	ԟ ԟ
ϵ ԟ঩ ন Ԩ஠ԟ ԟ ਲ � 	Ԩங ԟ
	ԟ ԟ
ϵ ԟ঩� ԧங Ԩ஠	ԟ ԟ
ϵ 

�b i?2 Qi?2` i2`Kb +�M+2HX
h?2`27Q`2
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DPT ੡ ন ԓԓԣӾ	ԧ	ԣ


 ԓԓԣӾ	Ԩ	ԣ

঩ � ֓஠ ֔஧	֋ ֋
	֋ ֋
]֓஧]]֋]ɞ ]֔஧]]֋]ɞ� ԧங Ԩ஠]ԧ஠ઢԨ஠]� DPT ੡	ԧ஠
 Ԩங
 � ஶ
AMbi2�/ Q7 BMp2`iBM; �i i?2 mMBi +B`+H2 ඲ϵ- r2 +�M mb2 �Mv +B`+H2 �b i?2 ǵKB``Q`Ƕ 7Q` �M
BMp2`bBQMX hQ /Q bQ- r2 i`�MbH�i2 2p2`vi?BM; bQ i?�i i?2 KB``Q` ?�b Bib +2Mi2` �i i?2
Q`B;BM- b+�H2 bQ i?�i Bi ?�b `�/Bmb R- �TTHv i?2 bi�M/�`/ BMp2`bBQM �i i?2 mMBi +B`+H2-
b+�H2 #�+F iQ Q`B;BM�H bBx2- �M/ i`�MbH�i2 #�+F,

.2}MBiBQM RXN h?2 BMp2`bBQM �i �M �`#Bi`�`v +B`+H2 ඲φ֍	ԟ
 Bb /2}M2/Ӿ֋Ӵ֍	Ԡ
 � ԟ � ԡϵӾ	Ԡ ਲ ԟ
 �
:2QK2i`B+�HHv- i?Bb K2�Mb i?�i � TQBMi Ԡ Bb BMp2`i2/ iQ � TQBMi Ԡ஠ QM i?2 b�K2 `�vԟԠ bQ i?�i i?2 T`Q/m+i Q7 i?2 /Bbi�M+2b ]ԟԠ] �M/ ]ԟԠ஠] Bb 2[m�H iQ ԡϵX



ke

*H2�`Hv- i?Bb KQ`2 ;2M2`�H BMp2`bBQM rBHH biBHH K�T ;2M2`�HBx2/ +B`+H2b iQ ;2M2`�HBx2/
+B`+H2b- �M/ T`2b2`p2 �M;H2bX
aQK2iBK2b Bi Bb mb27mH iQ �TTHv BMp2`bBQMb iQ i`�Mb7Q`K b2p2`�H +B`+H2b �i QM+2 BMiQ
� +QMp2MB2Mi TQbBiBQMX 6Q` BMbi�M+2- BMp2`iBM; irQ +B`+H2b �i � KB``Q` +B`+H2 r?Qb2
+2Mi2` Bb �i �M BMi2`b2+iBQM Q7 i?2 irQ +B`+H2b `2bmHib BM irQ HBM2b i?�i 2Bi?2` BMi2`b2+i-
Q` �`2 T�`�HH2H UBM +�b2 i?2 irQ +B`+H2b iQm+?VX A7 irQ +B`+H2b �`2 /BbDQBMi- r2 ?�p2 i?2
7QHHQrBM;,

h?2Q`2K RX8 hrQ /BbDQBMi +B`+H2b +�M #2 K�TT2/ #v BMp2`bBQMb iQ irQ +QM@
+2Mi`B+ +B`+H2bX

S`QQ7, q2 #2;BM rBi? � KQiBp�iBQMX A7 r2 ?�p2 irQ +QM+2Mi`B+ +B`+H2b- �M BMp2`bBQM
rBHH K�T i?2B` b?�`2/ /B�K2i2`b iQ +B`+H2b i?�i �`2 Q`i?Q;QM�H iQ #Qi? +B`+H2b
�M/ T�bb i?`Qm;? irQ +QKKQM TQBMib- M�K2Hv i?2 BK�;2b Q7 i?2 +2Mi2` Q7 i?2
+B`+H2b �M/ Q7 �X hQ T`Qp2 i?2 i?2Q`2K- Bi ?2M+2 bm{+2b iQ 7BM/ irQ BMi2`b2+iBM;
;2M2`�HBx2/ +B`+H2b i?�i �`2 Q`i?Q;QM�H iQ #Qi? Q7 i?2 irQ ;Bp2M +B`+H2bX
h?2 }`bi Q7 i?2b2 Q`i?Q;QM�H +B`+H2b Bb 2�bv iQ }M/, q2 +�M �bbmK2 i?�i i?2 irQ
;Bp2M +B`+H2b Ӹφ �M/ Ӹϵ �`2 MQi �H`2�/v +QM+2Mi`B+- �M/ i�F2 i?2 HBM2 ӹ i?`Qm;?
i?2B` +2Mi2`bX LQr r2 �TTHv � }`bi BMp2`bBQM �i � +B`+H2 Ӹ r?Qb2 +2Mi2` ԅ HB2b
QM Ӹφ #mi MQi ӹX h?2 BK�;2b Q7 Ӹφ �M/ Ӹϵ #2+QK2 � HBM2 Ӹ஠φ �M/ � +B`+H2 Ӹ஠ϵ-
/BbDQBMi- � K2i Q`i?Q;QM�HHv #v i?2 BK�;2 +B`+H2 ӹ஠ Q7 i?2 HBM2 ӹX



kd

6B;m`2 3 6B`bi BMp2`bBQM

LQr Bi Bb 2�bv iQ }M/ � b2+QM/ ;2M2`�HBx2/ +B`+H2 Q`i?Q;QM�H iQ Ӹ஠φ �M/ Ӹ஠ϵ- M�K2Hv
i?2 HBM2 Ӻ i?`Qm;? i?2 +2Mi2` Q7 Ӹ஠ϵ �M/ Q`i?Q;QM�H iQ Ӹ஠φX q2 rBHH b?Qr #2HQr
i?�i ӹ஠ �M/ Ӻ BMi2`b2+i BM � TQBMi ԆX �TTHvBM; � b2+QM/ BMp2`bBQM �i � +B`+H2 Ӹ஠
+2Mi2`2/ �i Ԇ rBHH K�T Ӹ஠φ �M/ Ӹ஠ϵ iQ +B`+H2b Ӹφ஛ �M/ Ӹϵ஛X h?2 +B`+H2 ӹ஠ #2+QK2b
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� HBM2 ӹ஛- �M/ Ӻ Bb K�TT2/ iQ Bib2H7X "Qi? ӹ஛ �M/ Ӻ �`2 HBM2b bBKmHi�M2QmbHv
Q`i?Q;QM�H iQ Ӹφ஛ �M/ Ӹϵ஛- bQ i?2b2 irQ +B`+H2b �`2 }M�HHv +QM+2Mi`B+ �b /2bB`2/X

6B;m`2 N a2+QM/ BMp2`bBQM
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q2 biBHH ?�p2 iQ b?Qr i?�i ӹ஠ �M/ Ӻ BMi2`b2+iX A7 i?Bb r2`2 MQi i?2 +�b2- ӹ஠ rQmH/
HB2 QM QM2 bB/2 Q7 Ӻ- �M/ r2 rQmH/ #2 BM i?2 bBim�iBQM Q7 1t2`+Bb2 RXk i?�i b?Qrb
i?�i Ӹ஠ϵ �M/ ӹ஠ +QmH/ MQi #2 Q`i?Q;QM�H- +QMi`�/B+iBM; Qm` +QMbi`m+iBQMX ஶ

h?2 T`QQ7 �#Qp2 b?Qrb i?�i r2 +�M K�F2 irQ /BbDQBMi +B`+H2b +QM+2Mi`B+ mbBM; irQ
+QMb2+miBp2 BMp2`bBQMbX q2 MQr ;Bp2 � +QKTmi�iBQM�H T`QQ7 i?�i i?Bb +�M �HbQ #2
/QM2 rBi? � bBM;H2 BMp2`bBQMX �7i2` � i`�MbH�iBQM �M/ `Qi�iBQM- r2 +�M �bbmK2 i?�i
i?2 +2Mi2`b Q7 i?2 +B`+H2b �`2 QM i?2 `2�H �tBb- b�v �i 	Ԑ � ԣ
 �
 �M/ 	ԑ � ԣ
 �
- �M/ i?�i
i?2B` `�/BB ԡ �M/ Ԣ b�iBb7v 2Bi?2` ԑ ਲ Ԑ � ԡ � Ԣ Ur?2M i?2 +B`+H2b �`2 b2T�`�i2/V Q`Ԑ � ԡ � ԑ � Ԣ �M/ Ԑ � ԑ Ur?2M i?2 +B`+H2b �`2 M2bi2/VX >2`2 ԣ Bb � 7`22 T�`�K2i2`
i?�i b?B7ib #Qi? +B`+H2b �HQM; i?2 `2�H �tBbX �7i2` �TTHvBM; �M BMp2`bBQM �i i?2 mMBi
+B`+H2 ඲φ- i?2 +2Mi2`b Q7 i?2 +B`+H2b �`2 �iԐ � ԣ	Ԑ � ԣ
ϵ ਲ ԡϵ �M/ ԑ � ԣ	ԑ � ԣ
ϵ ਲ Ԣϵ �
"v i�FBM; `2+BT`Q+�Hb- r2 b22 i?2v �`2 2[m�H B7 �M/ QMHv B7ԕ	ԣ
 � Ԑ ਲ ԑ � Ԣϵԑ � ԣ ਲ ԡϵԐ � ԣ �
q2 rBHH b?Qr i?�i i?2`2 Bb � p�Hm2 Q7 ԣ bQ i?�i ԕ	ԣ
 � �X AM i?2 }`bi +�b2 i?�iԑ ਲ Ԑ � ԡ � Ԣ- r2 2p�Hm�i2 ԕ �i � HQ+�H KBMBKmK,



jy

ԕ নਲԐԢ � ԑԡԡ � Ԣ ঩ � 	Ԑ ਲ ԑ
ϵ ਲ 	ԡ � Ԣ
ϵԐ ਲ ԑ � � �
�b � r2B;?i2/ �p2`�;2- r2 ?�p2ਲԑ � ਲ ԐԢ � ԑԡԡ � Ԣ � ਲ Ԑ �
PM i?2 Qi?2` ?�M/- MJN֏ܽਲս� ԕ	ԣ
 � �� � MJN֏ܽਲռਲ ԕ	ԣ
 

bQ i?�i ԕ ?�b �i H2�bi irQ x2`Q2b BM i?2 BMi2`p�H 	ਲԑ
 ਲԐ
X 1Bi?2` QM2 rBHH i`�MbH�i2 i?2
+B`+H2b bQ i?�i i?2B` BMp2`i2/ BK�;2b �`2 +QM+2Mi`B+X AM i?2 b2+QM/ +�b2- r2 2p�Hm�i2ԕ �i �MQi?2` HQ+�H KBMBKmK,ԕ নԐԢ ਲ ԑԡԡ ਲ Ԣ ঩ � 	Ԑ ਲ ԑ
ϵ ਲ 	ԡ ਲ Ԣ
ϵԐ ਲ ԑ � � �
LQr ԐԢ ਲ ԑԡԡ ਲ Ԣ � ਲ ԑ 
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�M/ MJN֏ܽਲսਲ ԕ	ԣ
 � ਲ� �M/ MJN֏ܽਲ� ԕ	ԣ
 � Ԑ ਲ ԑ � � 

bQ i?�i ԕ ?�b �i H2�bi irQ x2`Q2b 7Q` ԣ � ਲԑX

1t�KTH2 RXj hrQ +B`+H2b #Qi? ?�p2 `�/Bmb k �M/ i?2B` +2Mi2`b �`2 /Bbi�M+2 8 �T�`iX
6BM/ BMp2`bBQMb i?�i K�F2 i?2K +QM+2Mi`B+- �M/ +QKTmi2 i?2 `�iBQ Q7 i?2 `�/BB
Q7 i?2 +QM+2Mi`B+ BK�;2 +B`+H2bX
h?Bb T`Q#H2K /Q2b MQi �TT2�` iQ #2 r2HH /2}M2/- #2+�mb2 i?2 �Mbr2` +QmH/
/2T2M/ QM ?Qr r2 �``Bp2 �i i?2 irQ +QM+2Mi`B+ +B`+H2bX q2 rBHH b22 H�i2` r?2M
r2 i�HF �#Qmi +`Qbb `�iBQb i?�i i?2 �Mbr2` Bb BM/2T2M/2Mi Q7 Qm` bQHmiBQMX
�7i2` � i`�MbH�iBQM �M/ `Qi�iBQM- r2 +�M �bbmK2 i?�i i?2 irQ +B`+H2b ?�p2 +2Mi2`b
�i 	ԣ
 �
 �M/ 	ԣ � �
 �
X h?2M i?2 7mM+iBQM ԕ	ԣ
 BM i?2 �#Qp2 T`QQ7 #2+QK2bԕ	ԣ
 � �ԣ � � ਲ �ԣ ਲ �
�M/ r2 }M/ i?2 irQ bQHmiBQMb ԣ � ਲ� �M/ ԣ � ਲ�X 6Q` ԣ � ਲ�- BMp2`iBM; i?2 irQ
+B`+H2b �i i?2 mMBi +B`+H2 ;Bp2b irQ +B`+H2b rBi? +2Mi2` �i ��� �M/ `�/BB ��� �M/���- bQ i?2B` `�iBQ Bb 9X



jk

RXj �TTHB+�iBQMb Q7 i?2 AMp2`bBQM

AM K�Mv +�b2b i?2b2 T`QT2`iB2b �`2 TQr2`7mH 2MQm;? bQ i?�i QM2 +�M �`;m2 rBi? i?2K
BMbi2�/ Q7 /QBM; +QKTmi�iBQMbX >2`2 �`2 i?`22 2t�KTH2b,

h?2Q`2K RXe :Bp2M i?`22 /BbDQBMi /BbFb- i?2`2 �`2 irQ mMB[m2 +B`+H2b i?�i
iQm+? i?2 i?`22 /BbFb 7`QK i?2 BMbB/2 �M/ 7`QK i?2 QmibB/2X

6B;m`2 Ry h?`22 *B`+H2 S`Q#H2K, a2iiBM; mT i?2 AMp2`bBQM



jj

S`QQ7, �// � TQbBiBp2 +QMbi�Mi iQ 2�+? `�/Bmb bQ i?�i U�i H2�biV irQ Q7 i?2 i?`22
+B`+H2b iQm+? �i � TQBMi ԟX q2 }`bi }M/ � bQHmiBQM 7Q` i?2 M2r +B`+H2bX AMp2`i
i?2K �i � +B`+H2 rBi? +2Mi2` ԟX h?Bb rBHH i�F2 i?2 irQ iQm+?BM; +B`+H2b iQ T�`�HH2H
HBM2b bQ i?�i i?2 `2;BQM #2ir22M i?2 HBM2b +Q``2bTQM/b iQ i?2 QmibB/2 Q7 i?2 irQ
/BbFbX h?2 i?B`/ /BbF rBHH #2 K�TT2/ iQ � /BbF BMbB/2 i?�i T�`�HH2H bi`BTX

6B;m`2 RR h?`22 *B`+H2 S`Q#H2K, �TTHvBM; i?2 AMp2`bBQM

�;�BM Bi rBHH #2 bm{+B2Mi iQ bQHp2 i?2 T`Q#H2K 7Q` i?2 irQ T�`�HH2H HBM2b �M/ i?2
+B`+H2X h?Bb Bb 2�bv- #2+�mb2 r2 +�M Dmbi bHB/2 irQ +B`+H2b BMbB/2 i?2 bi`BT mMiBH
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i?2v iQm+? i?2 i?B`/ M2r /BbFX �TTHvBM; �M BMp2`bBQM �i i?2 KB``Q` +B`+H2 ;Bp2b �
bQHmiBQM iQ i?2 KQ/B7B2/ T`Q#H2KX AM i?2 7BM�H bi2T- r2 BM+`2�b2 U`2bTX /2+`2�b2V
i?2 `�/BB Q7 i?2 irQ +B`+H2b r2 7QmM/ #v i?2 b�K2 �KQmMi #v r?B+? r2 BM+`2�b2/
i?2 `�/BB BM i?2 7B`bi bi2TX ஶ

h?2 b2+QM/ 2t�KTH2 Bb � i?2Q`2K Q7 C�FQ# ai2BM2`X

h?2Q`2K RXd Uai2BM2`V *QMbB/2` irQ /BbDQBMi +B`+H2b- QM2 +QMi�BM2/ rBi?BM
i?2 Qi?2`X SH�+2 � +B`+H2 bQ i?�i Bi iQm+?2b i?2 Qmi2` +B`+H2 7`QK i?2 BMbB/2
�M/ i?2 BMM2` +B`+H2 7`QK i?2 QmibB/2X *QMiBMm2 TH�+BM; +B`+H2b HBF2 i?Bb bQ
i?�i 2�+? M2r +B`+H2 �HbQ iQm+?2b i?2 T`2pBQmbHv TH�+2/ +B`+H2X A7 i?Bb +?�BM Q7
+B`+H2b +HQb2b mT BM i?2 b2Mb2 i?�i i?2 ԝi? +B`+H2 �HbQ iQm+?2b i?2 }`bi +B`+H2-
i?2M i?Bb ?�TT2Mb 7Q` �Mv +?QB+2 Q7 +B`+H2 i?�i #2;BMb i?2 +?�BMX
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6B;m`2 Rk *?�BMb Q7 iQm+?BM; +B`+H2b
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h`BpB�H ai2BM2` *?�BM AK�;2 mM/2` Jƺ#Bmb
i`�Mb7Q`K�iBQM

6B;m`2 Rj S`QQ7 #v AMp2`bBQM

S`QQ7, �TTHv � Jƺ#Bmb i`�Mb7Q`K�iBQM iQ i?2 irQ ;Bp2M +B`+H2b i?�i K�Tb i?2K iQ
irQ +QM+2Mi`B+ +B`+H2bX 6Q` i?2b2- i?2 +H�BK Bb i`BpB�H- #2+�mb2 �Mv irQ +?QB+2b Q7
+?�BMb �`2 K2`2 `Qi�iBQMb Q7 2�+? Qi?2`X "mi i?2 Jƺ#Bmb i`�Mb7Q`K�iBQM K�Tb
+B`+H2b iQ +B`+H2b �M/ T`2b2`p2b i�M;2M+B2bX ஶ



jd

1t2`+Bb2 RXe a?Qr i?�i irQ +B`+H2b rBi? +2Mi2`b �i ԟ
 Ԡ ୩ නϵ �M/ `�/BB ԡ
 Ԣ � �
BMi2`b2+i �i �M �M;H2 ᅺ rBi?DPT ᅺ � ԡϵ � Ԣϵ ਲ ]ԟ ਲ Ԡ]ϵ�ԡԢ
h?Bb �M;H2 Q7 BMi2`b2+iBQM Bb /2}M2/ �b i?2 �M;H2 #2ir22M i?2 p2+iQ`b ԧ ਲ ԟ �M/ԧ ਲ Ԡ 7Q` � TQBMi ԧ i?�i HB2b QM #Qi? +B`+H2bX >BMi, 1tT�M/ ]	ԧ ਲ ԟ
 ਲ 	ԧ ਲ Ԡ
]ϵX

h?2 i?B`/ 2t�KTH2 Bb �#Qmi � b?�T2 +�HH2/ i?2 �`#2HQb- ;`22F 7Q` ǵb?Q2K�F2`Ƕb FMB72ǶX
Ai Bb #QmM/2/ #v i?`22 ?�H7 +B`+H2b rBi? /B�K2i2`b <�
 �>- <�
 Ԑ> �M/ <Ԑ
 �> QM i?2 `2�H
�tBb �b b?QrM BM 6B;m`2 R9X
q2 +QMb2+miBp2Hv �// +B`+H2b iQ i?2 �`#2HQbX h?2 }`bi iQm+?2b �HH i?`22 ?�H7 +B`+H2b-
�M/ 2�+? M2ti bm#b2[m2Mi +B`+H2 iQm+?2b i?2 T`2pBQmb +B`+H2 �M/ i?2 irQ H�`;2` Q7 i?2
?�H7 +B`+H2bX
LQr �TTHv �M BMp2`bBQM iQ i?Bb +QM};m`�iBQM �i � +B`+H2 rBi? +2Mi2` �i yX h?Bb
rBHH K�T i?2 irQ H�`;2` ?�H7 +B`+H2b iQ T�`�HH2H p2`iB+�H HBM2bX q2 +�M +?QQb2 i?2
`�/Bmb Q7 i?2 KB``Q` +B`+H2 bQ i?�i QM2 Ub�v i?2 ԝi?V Q7 i?2 �//2/ +B`+H2 Bb BMi2`b2+i2/
Q`i?Q;QM�HHvX h?Bb `2bmHib BM i?Bb +B`+H2 #2BM; K�TT2/ iQ Bib2H7 #v i?2 BMp2`bBQMX �HH
�//2/ +B`+H2b rBHH #2 K�TT2/ iQ � +?�BM Q7 p2`iB+�H +B`+H2b #2ir22M i?2 irQ T�`�HH2H
HBM2b- �M/ ?2M+2 ?�p2 �HH i?2 b�K2 /B�K2i2` ԓ �b i?2 ԝi? �//2/ +B`+H2X h?Bb b?Qrb,



j3

6B;m`2 R9 h?2 �`#2HQb

h?2Q`2K RX3 amTTQb2 i?2 ԝi? �//2/ +B`+H2 Q7 i?2 �`#2HQb ?�b /B�K2i2` ԓX
h?2M Bib +2Mi2` ?�b �b Ԩ@+QQ`/BM�i2 Ԩ � ԓ ਼ ԝX



jN

k aT?2`B+�H :2QK2i`v

kXR "�+F;`QmM/, .Bbi�M+2b

AM 1m+HB/2�M p2+iQ` bT�+2b- i?2 /Qi T`Q/m+i +�M #2 mb2/ iQ /2}M2 /Bbi�M+2b �M/
�M;H2bX

.2}MBiBQM kXR h?2 H2M;i? Q` MQ`K Q7 � p2+iQ` ԥ Bb /2}M2/ #v]ԥ]ϵ � ԥ ԥ �
h?2 /Bbi�M+2 ֟	ԟ
 Ԡ
 #2ir22M iQ TQBMib ԟ �M/ Ԡ Bb i?2 H2M;i? Q7 i?2 p2+iQ`ԟ ਲ Ԡ, ֟	ԟ
 Ԡ
 � ]ԟ ਲ Ԡ] �

LQ`K �M/ /Qi T`Q/m+i b�iBb7v i?2 BKTQ`i�Mi *�m+?v@a+?r�`x BM2[m�HBiv- QM r?B+?
pB`im�HHv 2p2`v ;2QK2i`B+ BM2[m�HBiv Bb mHiBK�i2Hv #�b2/,
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h?2Q`2K kXR U*�m+?v@a+?r�`x BM2[m�HBivV 6Q` �HH ԥ
 Ԧ ୩ න։- r2 ?�p2]ԥ Ԧ] ଩ ]ԥ] ]Ԧ]
rBi? 2[m�HBiv B7 �M/ QMHv B7 ԥ �M/ Ԧ �`2 HBM2�`Hv /2T2M/2MiX

S`QQ7, q`Bi2 ԥ � ন ԥφԥϵ ঩ �M/ Ԧ � ন ԦφԦϵ ঩X h?2M

ন ԥφ ԥϵԦφ Ԧϵ ঩ ন ԥφ ԥϵԦφ Ԧϵ ঩ળ � ন ]ԥ]ϵ ԥ Ԧԥ Ԧ ]Ԧ]ϵ ঩ �
h�FBM; /2i2`KBM�Mib �M/ Q#2vBM; �TTHB+�#H2 H�rb b?Qrb� ଩ EFU ন ԥφ ԥϵԦφ Ԧϵ ঩ϵ � ]ԥ]ϵ]Ԧ]ϵ ਲ 	ԥ Ԧ
ϵ �
h?Bb BKTHB2b i?2 *�m+?v@a+?r�`x BM2[m�HBivX AM +�b2 Q7 2[m�HBiv- i?2 /2i2`KBM�Mi
QM i?2 H27i ?�M/ bB/2 Bb x2`Q- K2�MBM; i?�i ԥ �M/ Ԧ �`2 HBM2�`Hv /2T2M/2MiX ஶ

h?2 1m+HB/2�M /Bbi�M+2 b�iBb}2b i?2 T`QT2`iB2b Q7 � K2i`B+,
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.2}MBiBQM kXk G2i ԍ #2 � MQM@2KTiv b2iX � 7mM+iBQM ԓ � ԍ ੉ ԍ ܽ න Bb
+�HH2/ � K2i`B+ B7

RX UavKK2i`vV 6Q` �HH ԧ
 Ԩ ୩ ԍ r2 ?�p2 ԓ	ԧ
 Ԩ
 � ԓ	Ԩ
 ԧ
X
kX USQbBiBpBivV 6Q` �HH ԧ ୩ ԍ r2 ?�p2 ԓ	ԧ
 ԧ
 ପ � rBi? 2[m�HBiv B7 �M/ QMHv

B7 ԧ � ԨX
jX Uh`B�M;H2 AM2[m�HBivV 6Q` �HH ԧ
 Ԩ
 ԩ ୩ ԍ r2 ?�p2 ԓ	ԧ
 ԩ
 ଩ ԓ	ԧ
 Ԩ
 �ԓ	Ԩ
 ԩ
X
h?2 b2i ԍ iQ;2i?2` rBi? � K2i`B+ ԓ Bb +�HH2/ � K2i`B+ bT�+2X

h?2Q`2K kXk h?2 1m+HB/2�M bT�+2 	න։
 ֟	ԟ
 Ԡ

 Bb � K2i`B+ bT�+2X

S`QQ7, h?2 QMHv MQM@i`BpB�H i?BM; iQ T`Qp2 Bb i?2 i`B�M;H2 BM2[m�HBiv- r?B+? 7QHHQrb
7`QK i?2 *�m+?v@a+?r�`x BM2[m�HBiv- #2+�mb2]ԥ � Ԧ]ϵ � ]ԥ]ϵ � �ԥ Ԧ � ]Ԧ]ϵ ଩ 	]ԥ] � ]Ԧ]
ϵ � ஶ
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h?Bb T`QQ7 Q7 i?2 1m+HB/2�M i`B�M;H2 BM2[m�HBiv pB� MQ`K- /Qi T`Q/m+i- �M/ *�m+?v@
a+?r�`x BM2[m�HBiv Bb � ;QQ/ 2t�KTH2 ?Qr i?2 BMi`Q/m+iBQM �M/ mb�;2 Q7 +QM+2Tib
+�M `2/m+2 i?2 �KQmMi Q7 +QKTmi�iBQMX

.2}MBiBQM kXj G2i 	ԍ
 ԓչ
 �M/ 	Ԏ 
 ԓպ
 #2 K2i`B+ bT�+2bX � #BD2+iBp2 K�Tԕ � ԍ ܽ Ԏ Bb +�HH2/ �M BbQK2i`v B7ԓպ	ԕ	ԟ

 ԕ	Ԡ

 � ԓչ	ԟ
 Ԡ

7Q` �HH TQBMib ԟ
 Ԡ ୩ ԍX

1t�KTH2 kXR G2i Ӷ #2 �M Q`i?Q;QM�H ԝ ੉ ԝ K�i`Bt- �M/ ԑ ୩ න։ � p2+iQ`X h?2M
i?2 K�T ԕ	ԟ
 � Ӷԟ � ԑ Bb �M BbQK2i`v 7`QK න։ iQ Bib2H7X AM 1m+HB/2�M ;2QK2i`v-
�M BbQK2i`v Bb �HbQ +�HH2/ � +QM;`m2M+2X
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kXk h?2 aT?2`2

AM 1m+HB/2�M ;2QK2i`v- i?2 irQ #�bB+ b?�T2b �`2 HBM2b �M/ +B`+H2b- �M/ 2p2`vi?BM;
2Hb2 Bb #�b2/ mTQM i?2KX h?Bb Bb 7Q` i?2 bBKTH2 `2�bQM i?�i i?2 QMHv �++m`�i2 iQQH
7Q` K2�bm`2K2Mi �M/ +QMbi`m+iBQM i?�i r�b �p�BH�#H2 BM �M+B2Mi iBK2b r�b i?2 `QT2-
b2`pBM; #Qi? �b � `mH2` �M/ +QKT�bbX AM ;2M2`�H K2i`B+ bT�+2b- Bi KB;?i #2 /B{+mHi
iQ /27BM2 r?�i � HBM2 Bb- #mi bT?2`2b �`2 2�bv iQ /27BM2,

.2}MBiBQM kX9 AM � K2i`B+ bT�+2 ԍ- i?2 bT?2`2 rBi? +2Mi2` ԟ �M/ `�/Bmb ԡ � �
Bb i?2 b2i Ԉ֍	ԟ
 � \ԧ ୩ ԍ � ]ԧ ਲ ԟ] � ԡ^X aBKBH�`Hv- i?2 #�HH Q7 `�/Bmb ԡ Bb
i?2 UQT2MV b2i ӷ֍	ԟ
 � \ԧ ୩ ԍ � ]ԧ ਲ ԟ] � ԡ^X

�HH bT?2`2b �`2 K2i`B+ bT�+2b BM i?2B` QrM `B;?i- #mi U�i H2�biV BM 1m+HB/2�M bT�+2b-
i?2 bT?2`2b ?�p2 � #2ii2` K2i`B+ i?�i K2�bm`2b i?2 /Bbi�M+2 #2ir22M TQBMib �HQM;
i?2 bm`7�+2 Q7 i?2 bT?2`2X hQ K�F2 i?Bb +QM+`2i2- H2iǶb +QMbB/2` }`bi i?2 mMBi +B`+H2඲φ � Ԉφφ	�
 ଢ଼ නϵX G2i ԟ
 Ԡ ୩ ඲φ #2 irQ TQBMibX h?2B` /Bbi�M+2 �HQM; i?2 +B`+H2 Bb
Dmbi i?2 H2M;i? Q7 i?2 Ub?Q`i2`V �`+ #2ir22M i?2 irQ TQBMib- �M/ i?Bb Bb i?2 �M;H2 ᅦ
#2ir22M i?2 p2+iQ`b ԟ �M/ ԠX 6`QK GBM2�` �H;2#`� r2 FMQr i?�i i?Bb �M;H2 Bb ;Bp2M
#v DPT	ᅦ
 � ԟ ԠX LQr- KQ`2 ;2M2`�HHv- +QMbB/2` i?2 mMBi bT?2`2 ඲։ � Ԉ։φ 	�
 ଢ଼ න։�φX
G2i ԟ
 Ԡ ୩ ඲։ #2 irQ TQBMibX h?2 k@/BK2MbBQM�H TH�M2 i?`Qm;? i?2 Q`B;BM �M/ ԟ �M/ Ԡ
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+mib i?2 bT?2`2 BM � ;`2�i +B`+H2X hQ K2�bm`2 i?2 /Bbi�M+2 #2ir22M ԟ �M/ Ԡ �HQM; i?�i
;`2�i +B`+H2 r2 �`;m2 �b BM i?2 +�b2 Q7 Ԉφ- i?2 �M;H2 Bb �;�BM ;Bp2M #v BSDDPT	ԟ Ԡ
X

.2}MBiBQM kX8 h?mb i?2 bT?2`B+�H /Bbi�M+2 #2ir22M ԟ �M/ Ԡ BM ඲։ Bb /2}M2/
�b ԓ	ԟ
 Ԡ
 � BSDDPT	ԟ Ԡ
 

r?2`2 i?2 BMp2`b2 Q7 i?2 DPT@7mM+iBQM Bb +?Qb2M iQ ?�p2 Bib p�Hm2 BM <�
 ᅵ>X

G2KK� kXR h?2 bT?2`B+�H /Bbi�M+2 Bb BMp�`B�Mi mM/2` �HH Q`i?Q;QM�H i`�Mb7Q`@
K�iBQMbX

h?2 bT?2`B+�H /Bbi�M+2 ?�b i?2 +?�`�+i2`BbiB+ T`QT2`iv i?�i Bi Bb �//BiBp2 �HQM; �
;`2�i +B`+H2, A7 r2 ?�p2 i?`22 TQBMib Ԑ
 ԑ
 Ԓ QM i?2 b�K2 ;`2�i ?�H7 +B`+H2 Q++m``BM; BM
i?�i Q`/2`- i?�M ԓ	Ԑ
 Ԓ
 � ԓ	Ԑ
 ԑ
 � ԓ	ԑ
 Ԓ
X h?Bb Bb MQi i?2 +�b2 #2ir22M i?2 mbm�H
1m+HB/2�M /Bbi�M+2 #2ir22M TQBMib QM � bT?2`2- 7Q` r?B+? i?2 i`B�M;H2 BM2[m�HBiv Bb
�Hr�vb bi`B+iX
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h?2Q`2K kXj h?2 bT?2`B+�H /Bbi�M+2 Bb � K2i`B+ QM ඲։X

S`QQ7, q2 QMHv M22/ iQ p2`B7v i?2 i`B�M;H2 BM2[m�HBivX �b i?`22 TQBMib Q7 ඲։ rBHH
�Hr�vb HB2 BM � ඲ϵ ଢ଼ ඲։- r2 rBHH �bbmK2 i?�i ԝ � �X JQ`2Qp2`- �7i2` �TTHvBM; �
`Qi�iBQM- r2 +�M �bbmK2 i?�i Ԑ �M/ Ԓ HB2 �HbQ QM i?2 ?�H7 TH�M2 ԧφ � � �M/ ԧϵ � �
bQ i?�i Ԑφ � Ԓφ � � �M/ Ԑϵ
 Ԓϵ � � - �M/ i?�i ԑ HB2b BM i?2 `B;?i ?2KBbT?2`2- BX2X
i?�i ԑφ � �X G2i ԟ #2 � TQBMi rBi? ԟφ � � �M/ ԟϯ � ԑϯX LQi2 i?�i i?Bb BKTHB2bԟϵ ପ ԑϵX h?mbԐ ԑ � Ԑ ԟ � Ԑ 	ԑ ਲ ԟ
 � Ԑ ԟ � Ԑϵ	ԑϵ ਲ ԟϵ
 ଩ Ԑ ԟ �
"v i?2 KQMQiQMB+Biv Q7 DPT	ԧ
- r2 Q#i�BM ԓ	Ԑ
 ԑ
 ପ ԓ	Ԑ
 ԟ
- �M/ bBKBH�`Hv ԓ	Ԓ
 ԑ
 ପԓ	Ԓ
 ԟ
X "v i?2 �//BiBpBiv Q7 i?2 bT?2`B+�H /Bbi�M+2 �HQM; ;`2�i +B`+H2b r2 ;2iԓ	Ԑ
 ԑ
 � ԓ	ԑ
 Ԓ
 ପ ԓ	Ԑ
 ԟ
 � ԓ	Ԓ
 ԟ
 � ԓ	Ԑ
 Ԓ

�b +H�BK2/X ஶ

h?mb ;`2�i +B`+H2b M�im`�HHv i�F2 Qp2` i?2 `QH2 Q7 HBM2b- �M/ r2 Q#i�BM �M BM+B/2M+2
;2QK2i`v QM 2�+? 1m+HB/2�M bT?2`2X
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q2 rBHH KQbiHv #2 +QM+2`M2/ ?2`2 rBi? i?2 k@ �M/ j@/BK2MbBQM�H bT?2`2b ඲ϵ �M/ ඲ϯX
Ai rBHH im`M Qmi i?2 i?2 ;`QmT Q7 `Qi�iBQMb Q7 ඲ϵ Bb �b � bT�+2 BM Bib2H7 +HQb2Hv `2H�i2/
iQ ඲ϯX
AM i?2 M2ti b2+iBQM r2 rBHH M22/ �M 2H2K2Mi�`v T`QT2`iv Q7 bT?2`2b,
h?2 bT?2`2 Ԉ֍	ԟ
 Bb BMp�`B�Mi mM/2` i?2 TQBMi `2~2+iBQM ԧ ޓ �ԟ ਲ ԧ �i Bib +2Mi2`X
h?Bb +?�`�+i2`Bx2b i?2 +2Mi2`,

G2KK� kXk A7 � bT?2`2 Bb BMp�`B�Mi mM/2` � TQBMi `2~2+iBQM ԧ ޓ �ԟ ਲ ԧ- i?2Mԟ Bb i?2 +2Mi2` Q7 i?2 bT?2`2X

S`QQ7, Ai bm{+2b iQ b?Qr i?�i B7 � bT?2`2 Bb BMp�`B�Mi mM/2` #Qi? ԧ ޓ �ԟ ਲ ԧ �M/ԧ ޓ �Ԡ ਲ ԧ- i?2M ԟ � ԠX hQ b22 i?Bb- r2 +QKTQb2 i?2 irQ `2~2+iBQMb �M/ Q#i�BMԧ ޓ �Ԡ ਲ 	�ԟ ਲ ԧ
 � �	Ԡ ਲ ԟ
 � ԧX h?Bb K�Tb Bb � i`�MbH�iBQM i?�i H2�p2b i?2
bT?2`2 biBHH BMp�`B�MiX h?Bb +�M QMHv #2 B7 ԟ � ԠX ஶ

�M�HQ;QmbHv iQ i?2 BMp2`bBQM �i � +B`+H2 QM2 +�M /2}M2 i?2 BMp2`bBQM �i bT?2`2b,
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.2}MBiBQM kXe G2i ԧ ଃ � #2 � TQBMi BM න։X h?2 BMp2`bBQM �i i?2 mMBi bT?2`2඲։ Bb /2}M2/ �b Ӿ � න։ ਲ � ܽ න։ ਲ �ԧ ޓ Ӿ	ԧ
 � ԧ]ԧ]ϵ �
q2 i?BMF Q7 � #2BM; K�TT2/ iQ � bBM;H2 TQBMi �X

h?2 K�BM T`QT2`iB2b Q7 i?2 BMp2`bBQM 7QHHQr 7`QK i?2 k@/BK2MbBQM�H +�b2,

h?2Q`2K kX9 h?2 BMp2`bBQM Bb �M �M;H2 T`2b2`pBM; BMpQHmiBQMX Ai K�Tb TH�M2b
i?`Qm;? � iQ Bib2H7- �M/ �HH Qi?2` TH�M2b iQ bT?2`2b i?`Qm;? �X *Q``2bTQM/@
BM;Hv- bT?2`2b i?`Qm;? � �`2 K�TT2/ iQ TH�M2b i?`Qm;? �- �M/ �HH Qi?2` bT?2`2b
�`2 K�TT2/ iQ bT?2`2b �;�BMX

aQ//vǰb >2tH2i Bb � +?�BM Q7 bBt bT?2`2b +QMbi`m+i2/ �b 7QHHQrb, ai�`i #v +?QQbBM;
i?`22 Kmim�HHv iQm+?BM; bT?2`2bX AM 6B;m`2 R8- QM2 Q7 i?2K Bb iQm+?BM; i?2 Qi?2`b
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2ti2`M�HHvX "2;BM i?2 +?�BM rBi? � bT?2`2 iQm+?BM; �HH i?`22 bT?2`2bX h?2M +QMb2+@
miBp2Hv �// bT?2`2b iQ i?2 +?�BM bQ i?�i i?2v iQm+? �HH i?`22 BMBiB�H bT?2`2b �M/ i?2
T`2pBQmbHv �//2/ bT?2`2X

6B;m`2 R8 aQ//vǰb >2tH2i
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h?2Q`2K kX8 h?2 +?�BM Q7 bT?2`2b �Hr�vb +HQb2b �7i2` bBt bT?2`2bX

S`QQ7, AMp2`i i?2 bT?2`2 +QM};m`�iBQM �i � bT?2`2 +2Mi2`2/ �i i?2 iQm+?BM; TQBMi Q7
irQ Q7 i?2 BMBiB�H bT?2`2bX h?2b2 rBHH #2 K�TT2/ iQ T�`�HH2H TH�M2b- r?BH2 i?2
i?B`/ BMBiB�H bT?2`2 #2+QK2b � bT?2`2 #2ir22M i?2b2 irQ TH�M2b- iQm+?BM; i?2K
#Qi?X h?2 +?�BM Q7 bT?2`2b rBHH #2+QK2 � +?�BM Q7 bT?2`2b bm``QmM/BM; i?Bb bT?2`2
�M/ Q7 2[m�H bBx2X �b i?Bb BMp2`i2/ +?�BM +H2�`Hv +HQb2b �7i2` bBt bT?2`2b- bQ /Q2b
i?2 Q`B;BM�H +?�BMX ஶ

6B;m`2 Re AMp2`i2/ aQ//vǰb >2tH2i
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kXj h?2 ai2`2Q;`�T?B+ S`QD2+iBQM

h?2 bi2`2Q;`�T?B+ T`QD2+iBQM 2bi�#HBb?2b � #BD2+iBQM #2ir22M ඲։ �M/ i?2 2ti2M/2/
1m+HB/2�M bT�+2 |න։ i?�i Bb #Qi? �H;2#`�B+�HHv bBKTH2 �M/ ;2QK2i`B+�HHv mb27mHX q2
2tTH�BM Bi 7Q` ԝ � �- i?2 ;2M2`�H +�b2 Bb +QKTH2i2Hv �M�HQ;QmbX

6B;m`2 Rd h?2 ai2`2Q;`�T?B+ S`QD2+iBQM

G2i ԅЈ � 	�
 �
 �
 #2 i?2 MQ`i? TQH2 Q7 ඲ϵX .`�r � bi`�B;?i HBM2 i?`Qm;? � ;Bp2M
TQBMi ԅ ୩ Ԉϵ ਲ ԅЈ �M/ i?2 TQBMi ԅЈX h?2 HBM2 Bb MQi ?Q`BxQMi�H �M/ i?mb BMi2`b2+ib
i?2 +QQ`/BM�i2 	ԧ
 Ԩ
@TH�M2 BM QM2 TQBMi- r?B+? r2 /2MQi2 #v ԟ � ᅷ	ԅ 
X h?Bb K�T
Bb +�HH2/ i?2 bi2`2Q;`�T?B+ T`QD2+iBQMX >2`2 Bb �M 2tTHB+Bi 7Q`KmH�X
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G2KK� kXj h?2 bi2`2Q;`�T?B+ T`QD2+iBQM Bb ;Bp2M #vᅷ	ԧ
 Ԩ
 ԩ
 � �� ਲ ԩ	ԧ
 Ԩ

S`QQ7, h?2 HBM2 b2;K2Mi 7`QK ԅЈ � 	�
 �
 ��
 iQ ԅ � 	ԧ
 Ԩ
 ԩ
 Bb ;Bp2M #vԢ ޓ Ԣԅ � 	� ਲ Ԣ
ԅЈ

h?Bb b2;K2Mi BMi2`b2+ib i?2 TH�M2 ԩ � � 7Q` i?2 p�Hm2 Q7 Ԣ 7Q` r?B+?Ԣԩ � � ਲ Ԣ � �
i?�i Bb- 7Q` Ԣ � �� ਲ ԩ
h?2 +H�BK 7QHHQrbX ஶ

P++�bBQM�HHv Bi Bb mb27mH iQ �HbQ ?�p2 i?2 BMp2`b2 K�T,
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G2KK� kX9 h?2 BMp2`b2 K�T Q7 i?2 bi2`2Q;`�T?B+ T`QD2+iBQM Bb ;Bp2M #vԢ � 	Ԥ
 ԥ
 ޓ �� � Ԥϵ � ԥϵ নԤ
 ԥ
 ��	Ԥϵ � ԥϵ ਲ �
঩
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ԥ � �� � Ԥϵ � ԥϵ ԥ ஶ
PM2 +�M mb2 i?2 bi2`2Q;`�T?B+ T`QD2+iBQM iQ }M/ TQBMib QM ඲ϵ rBi? `�iBQM�H +QQ`/B@
M�i2bX 6Q` BMbi�M+2- r2 ?�p2Ԣ	�
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 � ��	�
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 � ��	�
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1t2`+Bb2 kXR 6BM/ �HH TQBMib QM ඲ϵ i?�i ?�p2 TQbBiBp2 `�iBQM�H MmK#2`b �b +QQ`/B@

M�i2b r?Qb2 /2MQKBM�iQ` /Q2b MQi 2t+22/ d- mT iQ T2`Kmi�iBQMb Q7 i?2 +QQ`/B@
M�i2bX

1t2`+Bb2 kXk 6BM/ �HH TQBMib QM ඲ϯ i?�i ?�p2 TQbBiBp2 `�iBQM�H MmK#2`b �b +QQ`/B@
M�i2b r?Qb2 /2MQKBM�iQ` /Q2b MQi 2t+22/ d- mT iQ T2`Kmi�iBQMb Q7 i?2 +QQ`/B@
M�i2bX

JQ`2 ;2M2`�HHv- i?2 bi2`2Q;`�T?B+ T`QD2+iBQM 7`QK ඲։ ଢ଼ න։�φ ܽ න։ Bb ;Bp2M #v
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h?2 ;2QK2i`B+ T`QT2`iB2b Q7 i?2 bi2`2Q;`�T?B+ T`QD2+iBQM +�M #2 T`Qp2M #v BMi2`T`2i@
BM; Bi �b �M BMp2`bBQM �i � bT?2`2,

G2KK� kX8 h?2 bi2`2Q;`�T?B+ T`QD2+iBQM Q7 ඲։ Bb i?2 BMp2`bBQM �i i?2 bT?2`2
r?B+? ?�b Bib +2Mi2` �i i?2 MQ`i? TQH2 Q7 ඲։ �M/ T�bb2b i?`Qm;? i?2 2[m�iQ`
Q7 ඲։X

S`QQ7, h?2 BK�;2 Q7 ඲։ mM/2` i?Bb BMp2`bBQM Bb i?2 2[m�iQ` ?vT2`TH�M2 Q7 ඲։- �M/ irQ
TQBMib i?�i �`2 KB``Q` BK�;2b Q7 2�+? Qi?2` Kmbi HB2 QM i?2 b�K2 `�/Bmb i?`Qm;?
i?2 +2Mi2` Q7 i?2 BMp2`bBQM bT?2`2X ஶ

h?Bb BKTHB2b i?�i i?2 bi2`2Q;`�T?B+ T`QD2+iBQM BM?2`Bib i?2 irQ K�BM 72�im`2b Q7 i?2
BMp2`bBQMX

*Q`QHH�`v kXR h?2 bi2`2Q;`�T?B+ T`QD2+iBQM K�Tb +B`+H2b- bT?2`2b- ?vT2`bT?2`2b
Q7 ඲։ iQ +B`+H2b- bT?2`2b- ?vT2`bT?2`2b Q` HBM2b- TH�M2b- ?vT2`TH�M2b Q7 න։X
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� bT?2`B+�H TQHv;QM Bb � TQHv;QM- /`�rM QM i?2 bT?2`2- r?Qb2 2/;2b �`2 T�`ib Q7
;`2�i +B`+H2bX PM i?2 bT?2`2- i?2b2 ;`2�i +B`+H2b TH�v i?2 `QH2 Q7 bi`�B;?i HBM2b BM i?2
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TH�M2X h?2v +�M #2 Q#i�BM2/ #v BMi2`b2+iBM; i?2 bT?2`2 rBi? � TH�M2 i?`Qm;? i?2
+2Mi2` Q7 i?2 bT?2`2X
h?2 �M;H2 Q7 � bT?2`B+�H TQHv;QM �i � p2`i2t Bb i?2 BMi2`b2+iBQM �M;H2 Q7 i?2 irQ
TH�M2b /2}MBM; i?2 ;`2�i +B`+H2b i?�i K22i �i i?2 p2`i2tX
PM2 mMmbm�H 72�im`2 Q7 i?2 bT?2`2 Bb i?�i i?2`2 �`2 k@;QMb UQ` #B;QMbV, h?2v �Hr�vb
?�p2 � T�B` Q7 �MiBTQ/�H TQBMib �b p2`iB+2b- �M/ i?2 �M;H2b �i i?2 irQ p2`iB+2b �`2
2[m�HX q?�i Bb i?2 �`2� Q7 � #B;QM ӷ	ᅦ
 rBi? �M;H2 ᅦ\ G2iǶb �bbmK2 i?�i ᅦ � ᇉϵ X
h?2M i?2 #B;QM }HHb Qmi QM2 [m�`i2` Q7 i?2 bT?2`2- bQ Bib �`2� Bb φΚ ਼ �ᅵX aBKBH�`Hv-
B7 ᅦ � φϯᅵ- Bi }HHb Qmi QM2 bBti? Q7 i?2 bT?2`2- �M/ Bib �`2� Bb φϩ ਼ �ᅵX �b i?2 �`2�
Q7 /BbDQBMi /QK�BMb Bb �//BiBp2- i?2 �`2� Q7 #B;QMb Bb T`QTQ`iBQM�H iQ i?2 �M;H2X AM
;2M2`�H- i?2 �`2� Q7 � #B;QM Bb i?2`27Q`2 ;Bp2M #vBSFB	ӷ	ᅦ

 � �ᅦ �
am`T`BbBM;Hv- i?Bb +�M #2 mb2/ iQ �HbQ }M/ i?2 �`2� Q7 i`B�M;H2bX h�F2 � bT?2`B+�H
i`B�M;H2 rBi? �M;H2b ᅦ
 ᅧ
 ᅨ- �M/ /`�r i?2 TH�M2b i?�i /2}M2 Bib 2/;2bX h?2b2 TH�M2b
/BpB/2 i?2 bT?2`2 BMiQ 2B;?i i`B�M;H2bX
h?2v +QK2 BM +QM;`m2Mi �MiBTQ/�H T�B`bX q2 +QHQ` i?2 T�B`b `2/- ;`22M- #Hm2- �M/
v2HHQr- �M/ /2MQi2 i?2B` �`2�b #v ԇ
 Ӽ
 ӷ �M/ ԎX hrQ �/D�+2Mi i`B�M;H2b }i iQ;2i?2`
iQ � #B;QM- �M/ #v mbBM; i?2 MQi�iBQM BMi`Q/m+2/ BM 6B;m`2 RN- r2 /2/m+2
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ԇ � ӷ � �ᅦԇ � Ӽ � �ᅧԇ � Ԏ � �ᅨ
�//BM; i?2b2 2[m�iBQMb ;Bp2b�ԇ � ӷ � Ӽ � Ԏ � �	ᅦ � ᅧ � ᅨ

PM i?2 Qi?2` ?�M/- ԇ � ӷ � Ӽ � Ԏ � �ᅵ
�b i?2 7Qm` i`B�M;H2b Q7 QM2 +QHQ` 2�+? +Qp2` 2t�+iHv � ?�H7 bT?2`2X am#i`�+iBM; �M/
/BpB/BM; #v irQ ;Bp2b ԇ � ᅵ ਲ ᅦ ਲ ᅧ ਲ ᅨ
q2 ?�p2 T`Qp2M

S`QTQbBiBQM kXR h?2 �`2� Q7 � bT?2`B+�H i`B�M;H2 ԉ rBi? �M;H2b ᅦ
 ᅧ
 ᅨ BbBSFB ԉ � ᅦ � ᅧ � ᅨ ਲ ᅵ
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h?Bb ?�b �b � +QMb2[m2M+2 i?�i i?2 bmK Q7 i?2 �M;H2b Q7 � bT?2`B+�H i`B�M;H2 Bb �Hr�vb
;`2�i2` i?�M ᅵX
JQ`2 ;2M2`�HHv- #v bm#/BpBbBQM r2 Q#i�BM � 7Q`KmH� 7Q` i?2 �`2� Q7 bT?2`B+�H TQHv;QMb,

h?2Q`2K kXe G2i ԅ #2 � bT?2`B+�H ԝ@;QM rBi? BMi2`BQ` �M;H2b ᅦφ
 w
 ᅦ։X h?2MBSFB ԅ � ։௽ք�φ ᅦք ਲ 	ԝ ਲ �
 ਼ ᅵ
S`QQ7, A7 i?2 7Q`KmH� Bb +Q``2+i 7Q` irQ TQHv;QMb ԅφ �M/ ԅϵ i?�i b?�`2 �M 2/;2- i?2

7Q`KmH� �HbQ ?QH/b 7Q` i?2 TQHv;QM ԅ � ԅφ ે ԅϵX hQ b22 i?Bb- MQi2 i?�i i?2 bmK
BMi2`BQ` �M;H2b Q7 ԅ Bb Dmbi i?2 bmK Q7 i?2 BMi2`BQ` �M;H2b Q7 ԅφ �M/ ԅϵ iQ;2i?2`-
�M/ i?2 MmK#2` Q7 p2`iB+2b Q7 ԅ Bb i?2 bmK Q7 i?2 p2`iB+2b Q7 ԅφ �M/ ԅϵ KBMmb k-
#2+�mb2 i?2 irQ TQHv;QMb b?�`2 �M 2/;2X
�b r2 FMQr- i?2 7Q`KmH� ?QH/b 7Q` i`B�M;H2bX hQ T`Qp2 i?2 ;2M2`�H 7Q`KmH�- r2
QMHv M22/ iQ /BpB/2 i?2 TQHv;QM mM/2` +QMbB/2`�iBQM BMiQ bT?2`B+�H i`B�M;H2bX h?�i
i?Bb Bb TQbbB#H2 Bb MQi +QKTH2i2Hv Q#pBQmb #mi i`m2X ஶ
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.2}MBiBQM kXd � `2;mH�` bT?2`B+�H ԝ@;QM Bb � bT?2`B+�H ԝ@;QM i?�i Bb BMp�`B�Mi
mM/2` � `Qi�iBQM �`QmM/ � HBM2 BM bT�+2 i?`Qm;? i?2 Q`B;BM #v �M;H2 �ᅵ�ԝX

�b � +QMb2[m2M+2- �HH Bib �M;H2b �`2 2[m�HX
�MQi?2` MQM@1m+HB/2�M 72�im`2 Q7 i?2 bT?2`2 Bb i?�i i?2`2 �`2 MQ ?QKQi?2iB2b, _2;@
mH�` ԝ@;QMb Q7 /Bz2`2Mi bBx2 ?�p2 /Bz2`2Mi �M;H2bX q2 BMp2biB;�i2 i?Bb 7Q` � `2;mH�`
T2Mi�;QMX
A7 i?2 T2Mi�;QM Bb p2`v bK�HH- Bi /Q2bMǶi MQiB+2 p2`v Km+? i?2 +m`p2/ M�im`2 Q7 i?2
bT?2`2- �M/ Bib BMi2`BQ` �M;H2b �`2 +HQb2 iQ i?2 BMi2`BQ` �M;H2b Q7 � 1m+HB/2�M `2;mH�`
T2Mi�;QM- r?B+? �`2 ᅵ ਲ �ᅵ�� � �ᅵ��X A7 i?2 T2Mi�;QM ;2ib H�`;2`- Bib �TT`Q�+?2b
� ?2KBbT?2`2- bQ 2p2Mim�HHv Bib BMi2`BQ` �M;H2b +QK2 +HQb2 iQ ᅵX h?2`27Q`2- i?2`2
Bb � `2;mH�` bT?2`B+�H T2Mi�;QM rBi? BMi2`BQ` �M;H2b 2[m�H iQ �ᅵ�� r?B+? Bb bi`B+iHv
#2ir22M i?2 HBKBib �ᅵ�� �M/ ᅵX h?Bb T2Mi�;QM b2`p2b �b � MB+2 iBH2 QM i?2 bT?2`2-
#2+�mb2 r2 MQr +�M }i i?`22 iBH2b �`QmM/ � p2`i2tX
*�M r2 TQbbB#Hv iBH2 i?2 r?QH2 bT?2`2 rBi? +QTB2b Q7 i?Bb T2Mi�;QM\ A7 bQ- ?Qr K�Mv
iBH2b /Q r2 M22/\ "v Qm` �`2� 7Q`KmH�- i?2 bBM;H2 iBH2 ?�b �`2�BSFB ԉ � � ਼ �ᅵ� ਲ �ᅵ � ᅵ�
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r?B+? Bb � ir2H7i? Q7 i?2 �`2� Q7 i?2 bT?2`2X h?2`27Q`2- r2 rQmH/ M22/ 2t�+iHv Rk
iBH2bX h?Bb H2ib mb ;m2bb ?Qr i?2 iBHBM; rBHH HQQF HBF2, GBF2 � /Q/2+�?2/`QM iBHBM;5
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kX8 SH�iQMB+ hBHBM;b Q7 i?2 k@/BK2MbBQM�H aT?2`2

AM i?Bb b2+iBQM- r2 rBHH /2i2`KBM2 �HH `2;mH�` bT?2`B+�H TQHv;QMb i?�i iBH2 i?2 bT?2`2X
h?2 }`bi [m2biBQM r2 M22/ iQ �//`2bb Bb r?B+? �M;H2b �`2 TQbbB#H2 7Q` `2;mH�` bT?2`B+�H
TQHv;QMbX q2 +�M +QMbi`m+i bm+? ԝ@;QMb #v }`bi bm#/BpB/BM; i?2 2[m�iQ` ;`2�i +B`+H2
BMiQ ԝ 2[m�H �`+b- +QMM2+iBM; i?2 2M/TQBMib Q7 i?2 �`+b rBi? i?2 MQ`i? TQH2 #v ;`2�i
+B`+mH�` [m�`i2` �`+b- �M/ +?QQbBM; TQBMib �i 2[m�H /Bbi�M+2 7`QK i?2 MQ`i? TQH2 QM
i?2b2 �`+bX h?2v K�`F i?2 p2`iB+2b Q7 � `2;mH�` bT?2`B+�H ԝ@;QMX h?2 BMi2`BQ` �M;H2ᅦ Q7 bm+? �M ԝ@;QM +�M #2 K�/2 �`#Bi`�`BHv +HQb2 iQ ���੆ #v +?QQbBM; i?2 p2`iB+2b
Q7 i?2 ԝ@;QM +HQb2 iQ i?2 2[m�iQ`X PM i?2 Qi?2` ?�M/- i?2 +HQb2` i?2 p2`iB+2b �`2
iQ i?2 MQ`i? TQH2- i?2 +HQb2` i?2 ԝ@;QM +QK2b iQ � 1m+HB/2�M `2;mH�` ԝ@;QMX h?mb
i?2 BMi2`BQ` �M;H2 ᅦ Q7 � bT?2`B+�H ԝ@;QM +�M p�`v #2ir22M i?2 BMi2`BQ` �M;H2 ᅦЈ Q7 �
1m+HB/2�M ԝ@;QM �M/ ᅵX hQ /2i2`KBM2 ᅦЈ- Q#b2`p2 i?�i i?2 ԝ 2ti2`BQ` �M;H2b ᅵ ਲ ᅦЈ
�// mT iQ �ᅵ- bQ i?�i r2 ?�p2 ԝ	ᅵ ਲ ᅦЈ
 � �ᅵ �M/ i?mb ᅦЈ � ०� ਲ ϵ։१ ᅵX
AM Q`/2` 7Q` � `2;mH�` ԝ@;QM iQ iBH2 i?2 bT?2`2- r2 Kmbi ?�p2 ᅦ � ϵᇉռ 7Q` �M BMi2;2`Ԑ ପ � bQ i?�i Ԑ TQHv;QMb +�M }i �`QmM/ � p2`i2tX
JQ`2Qp2`- r2 +�M /2i2`KBM2 i?2 �`2� Q7 � `2;mH�` ԝ@;QM rBi? BMi2`BQ` �M;H2 ᅦ � ϵᇉռ
�b �ᅵ ਲ ԝ	� ਲ ϵռ
ᅵX
q2 /Bb+mbb i?2 TQbbB#H2 +�b2b b2T�`�i2Hv- mbBM; i?2 BM2[m�HBiv φϵ ਲ φ։ � φռ � φϵ ,
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RX A7 ԝ ପ �- φϯ � φϵ ਲ φϩ � φϵ ਲ φ։ � φռ � φϵ - bQ i?�i i?Bb +QM/BiBQM +�MMQi #2 �+?B2p2/
7Q` �M BMi2;2` ԐX

kX A7 ԝ � �- ϯφЈ � φϵ ਲ φΘ � φռ � φϵ - r?B+? �HHQrb 7Q` Ԑ � �X h?2 �`2� Q7 � ���੆
`2;mH�` T2Mi�;QM Bb �ᅵ ਲ �	� ਲ ϵϯ
ᅵ � φϯᅵ- bQ i?�i r2 M22/ Rk T2Mi�;QMb iQ iBH2
i?2 bT?2`2X h?Bb Bb �++QKTHBb?2/ #v i?2 `2;mH�` /Q/2+�?2/`QMX

jX A7 ԝ � �- φΚ � φռ � φϵ - r?B+? �HHQrb 7Q` Ԑ � �X h?2 �`2� Q7 � ���੆ b[m�`2 Bb ϵϯᅵ- bQ
i?�i r2 M22/ bBt bm+? b[m�`2b- �M/ i?Bb Bb K�/2 TQbbB#H2 #v i?2 +m#2X

9X A7 ԝ � �- φϩ � φռ � φϵ - bQ i?�i Ԑ ୩ \�
 �
 �^X q2 M22/ ky- 3- �M/ 9 i`B�M;H2b-
`2bT2+iBp2Hv- �M/ i?2 iBHBM;b �`2 `2�HBx2/ #v i?2 B+Qb�?2/`QM- Q+i�?2/`QM- �M/
i2i`�?2/`QMX
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6B;m`2 ky SH�iQMB+ hBHBM;b Q7 Ԉϵ
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AM i?Bb b2+iBQM- r2 rBHH HQQF �i iBHBM;b Q7 i?2 bT?2`2 �M/ i?2 1m+HB/2�M TH�M2 #v
bT2+B�H i`B�M;H2bX

.2}MBiBQM kX3 � *Qt2i2` i`B�M;H2 Bb � i`B�M;H2 rBi? �M;H2b ᅦ � ᅵ�Ԑ- ᅧ � ᅵ�ԑ-
�M/ ᅨ � ᅵ�Ԓ- r?2`2 Ԑ
 ԑ
 Ԓ ପ � �`2 BMi2;2`bX

h?2Q`2K kXd AM i?2 1m+HB/2�M TH�M2- i?2 QMHv *Qt2i2` i`B�M;H2b �`2 ;Bp2M mT
iQ T2`KmiBM; i?2 �M;H2b #v	Ԑ
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6B;m`2 kk *Qt2i2` i`B�M;H2b BM ඲ϵ
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S`QQ7, "2+�mb2 i?2 bmK Q7 i?2 �M;H2b BM � bT?2`B+�H i`B�M;H2 Bb ;`2�i2` i?�M ���੆- r2
M22/ iQ }M/ BMi2;`�H bQHmiBQMb Q7�Ԑ � �ԑ � �Ԓ � �
rBi? � ଩ Ԑ ଩ ԑ ଩ ԒX *H2�`Hv Ԑ ପ � Bb BKTQbbB#H2- bQ r2 ?�p2 Ԑ � �X Ai `2K�BMb
iQ bQHp2 �ԑ � �Ԓ � �� �
�;�BM- ԑ ପ � Bb BKTQbbB#H2X A7 ԑ � �- r2 �`2 H27i rBi?�Ԓ � �� 

Q` Ԓ ଩ �X h?Bb ;Bp2b i?2 +�b2b 	�
 �
 �

 	�
 �
 �

 	�
 �
 �
X A7 ԑ � �- i?2M Ԓ ପ � Bb
�`#Bi`�`vX ஶ



dy

j Jƺ#Bmb h`�Mb7Q`K�iBQMb

jXR h?2 :2QK2i`v Q7 *QKTH2t LmK#2`b

_2�H MmK#2`b r2`2 Q`B;BM�HHv BMp2Mi2/ iQ K2�bm`2 H2M;i?b- �`2�- iBK2 �M/ Qi?2`
[m�MiBiB2bX AM K�Mv K�i?2K�iB+�H T`Q#H2Kb- bm+? MmK#2`b �`2 Q7i2M Q#i�BM2/ MQi
#v /B`2+i K2�bm`BM;- #mi #v bQHpBM; 2[m�iBQMbX 6Q` BMbi�M+2- B7 r2 r�Mi iQ FMQr
r?2`2 i?2 HBM2 Ԩ � �ԧ � � BMi2`b2+ib i?2 mMBi +B`+H2 ԧϵ � Ԩϵ � �- r2 M22/ iQ bQHp2
i?2b2 irQ 2[m�iBQMb bBKmHi�M2QmbHv 7Q` ԧ �M/ ԨX lbBM; i?2 p�Hm2 Q7 Ԩ 7`QK i?2 }`bi
2[m�iBQM BM i?2 b2+QM/ ;Bp2b i?2 [m�/`�iB+ 2[m�iBQM ԧϵ �	�ԧ��
ϵ � �- Q`- bBKTHB}2/-�ԧϵ � �ԧ � �- r?B+? Bb bQHp2/ #v ԧ � � �M/ ԧ � ਲ���- ;BpBM; i?2 irQ BMi2`b2+iBQM
TQBMib 	�
 �
 �M/ 	ਲ���
 ਲ���
X aQ 7�`- bQ ;QQ/X >Qr2p2`- B7 i?2 HBM2 Bb ;Bp2M #vԨ � �ԧ � �- i?2 [m�/`�iB+ 2[m�iBQM #2+QK2b �ԧϵ � ��ԧ � � � �- r?B+? /Q2bMǶi ?�p2
� bQHmiBQMX h?Bb `2~2+ib i?2 7�+i i?�i i?2 HBM2 BM [m2biBQM /Q2b MQi T�bb i?`Qm;? i?2
+B`+H2- bQ i?2`2 �`2 MQ BMi2`b2+iBQM TQBMibX A7 r2 mb2 i?2 7Q`KmH� 7Q` i?2 [m�/`�iB+
2[m�iBQM- r2 �`2 M2p2`i?2H2bb H2/ iQ ǵbQHmiBQMbǶ- M�K2Hv	ԧ
 Ԩ
 � ਲ ন�� ਸ਼ ��ఀਲ�
 �� ਸ਼ ��ఀਲ�঩
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rBi? i?2 b�K2 +?QB+2 Q7 bB;M BM #Qi? +�b2bX h?Bb �bbmK2b i?�i r2 +�M +QKTmi2 rBi?ఀਲ� �b rBi? �Mv Qi?2` MmK#2`- r?B+? `�Bb2b irQ [m2biBQMb, +�M r2\- �M/ B7 v2b- Bb
i?Bb bQK2i?BM; mb27mH\
h?2 �Mbr2` iQ #Qi? [m2biBQMb Bb ǵv2bǶX
q2 #2;BM rBi? i?2 /Bb+mbbBQM rBi? i?2 BMi`Q/m+iBQM Q7 � M2r bvK#QHX q2 rBHH mb2
i?2 H2ii2` Ԙ 7Q` � +QMbi�Mi i?�i r2 r�Mi iQ K2�M bQK2i?BM; i?�i ?�b i?2 T`QT2`iB2b Q7ఀਲ�X Ai Bb- ?Qr2p2`- BKTQ`i�Mi iQ mM/2`bi�M/ i?�i r2 +�MMQi Dmbi /2}M2 Ԙ � ఀਲ�-
#2+�mb2 i?2 H�ii2` ?�b MQ K2�MBM;X >2M+2 r2 rBHH i`2�i Ԙ �b � bvK#QH HBF2 i?2 MmK#2`ᅵ- r?B+?- ?Qr2p2`- ?�b bQK2 mMT`2+2/2Mi2/ T`QT2`iB2bX
� +QKTH2t MmK#2` Bb #v /2}MBiBQM � +QKTQbBi2 MmK#2` Ԑ � ԑԘ r?2`2 Ԑ �M/ ԑ �`2
Q`/BM�`v `2�H MmK#2`bX q2 �;`22 iQ �//- bm#i`�+i �M/ KmHiBTHv i?2K �++Q`/BM; iQ	Ԑφ � ԑφԘ
 ਸ਼ 	Ԑϵ � ԑϵԘ
 � 	Ԑφ � Ԑϵ
 ਸ਼ 	ԑφ � ԑϵ
Ԙ	Ԑφ � ԑφԘ
 ਼ 	Ԑϵ � ԑϵԘ
 � 	ԐφԐϵ ਲ ԑφԑϵ
 � 	Ԑφԑϵ � Ԑϵԑφ
Ԙ
h?2 b2+QM/ 2[m�iBQM Bb KQiBp�i2/ #v Qm` /2bB`2 i?�i Ԙ ਼ Ԙ � ਲ� �M/ i?�i r2 +�M mb2
i?2 bi�M/�`/ H�rb Q7 +QKTmi�iBQM- HBF2 i?2 /Bbi`B#miBpBiv Q7 KmHiBTHB+�iBQMX
h?2b2 QT2`�iBQMb �HbQ ?�p2 ;2QK2i`B+ bB;MB}+�M+2X h?2 �//BiBQM Q7 +QKTH2t MmK#2`b
Bb i?2 b�K2 �b i?2 �//BiBQM Q7 p2+iQ`bX hQ bim/v i?2 2z2+i Q7 KmHiBTHB+�iBQM- H2iǶb
}M/ Qmi r?�i i?2 KmHiBTHB+�iBQM #v Ԙ �++QKTHBb?2b,



dk

6B;m`2 kj JmHiBTHB+�iBQM #v Ԙ
� +QKTH2t MmK#2` ԩ � Ԑ � ԑԘ /2i2`KBM2b � `B;?i i`B�M;H2 rBi? H2;b Q7 H2M;i? Ԑ �M/ԑ rBi? QM2 p2`i2t �i i?2 Q`B;BMX h?2 +QKTH2t MmK#2` Ԙԩ � ਲԑ � ԘԐ /2i2`KBM2b �
+QM;`m2Mi i`B�M;H2- �M/ #2+�mb2 i?2 �M;H2b �i i?2 ?vTQi?2Mmb2 Q7 � `B;?i i`B�M;H2 �//
mT iQ ��੆ r2 b22 i?�i Ԙԩ Bb Q#i�BM2/ 7`QK ԩ #v `Qi�iBM; ԩ +QmMi2`@+HQ+FrBb2 �`QmM/
i?2 Q`B;BM #v ��੆X q2 rBHH b22 #2HQr i?�i +QKTH2t KmHiBTHB+�iBQM BM ;2M2`�H ?�b �
HQi iQ /Q rBi? `Qi�iBQMbX h?Bb Bb QM2 Q7 i?2 `2�bQMb r?v +QKTH2t MmK#2`b TH�v �M
BKTQ`i�Mi `QH2 BM TH�M�` ;2QK2i`vX
LQr Bi Bb � i2/BQmb K�ii2` iQ p2`B7v i?�i �HH i?2 H�rb Q7 +QKTmi�iBQM r2 �`2 mbBM; 7Q`
`2�H MmK#2`b `2K�BM p�HB/ 7Q` +QKTH2t MmK#2`bX 6Q` BMbi�M+2- i?2 +QKKmi�iBpBiv Q7
KmHiBTHB+�iBQM b�vb i?�i



dj

	Ԑφ � ԑφԘ
 ਼ 	Ԑϵ � ԑϵԘ
 � 	Ԑϵ � ԑϵԘ
 ਼ 	Ԑφ � ԑφԘ

r?B+? +�M MQr #2 +?2+F2/ mbBM; i?2 /2}MBiBQM Q7 +QKTH2t KmHiBTHB+�iBQM QM #Qi?
bB/2bX
q?BH2 �//BiBQM �M/ KmHiBTHB+�iBQM �`2 p2`v 2�bBHv /2}M2/- i?Bb Bb MQi BKK2/B�i2Hv
+H2�` 7Q` i?2 `2+BT`Q+�H Q7 � +QKTH2t MmK#2`, 6Q` �Mv `2�H MmK#2` ԧ ଃ �- r2 +�M
+QKTmi2 � `2+BT`Q+�H ��ԧ- +?�`�+i2`Bx2/ #v ԧ ਼ ��ԧ � �X h?Bb �HHQrb iQ BMi`Q/m+2 i?2
[mQiB2Mi Q7 irQ `2�H MmK#2`bX
h?2`2 Bb �M 2H2;�Mi r�v iQ /2}M2 i?2 `2+BT`Q+�H Q7 � +QKTH2t MmK#2` r?B+? K�F2b
mb2 Q7 i?2 +QMDm;�i2 Q7 � +QKTH2t MmK#2`,

.2}MBiBQM jXR G2i ԩ � Ԑ � ԑԘ #2 � +QKTH2t MmK#2`X .2}M2 Bib +QMDm;�i2 #v~ԩ � Ԑ � ԑԘ � Ԑ ਲ ԑԘ
q2 �HbQ /2}M2 i?2 MQ`K Q7 � +QKTH2t MmK#2` �b]ԩ] � ఄԐϵ � ԑϵ

h?2 BKTQ`i�Mi 7�+i �#Qmi i?2 +QMDm;�i2 Bb i?2 7QHHQrBM; 7Q`KmH�	Ԑ � ԑԘ
 ਼ 	Ԑ � ԑԘ
 � Ԑϵ � ԑϵ
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r?B+? Bb � `2�H MmK#2`X �b � +QMb2[m2M+2- i?2 MQ`K Bb `2H�i2/ iQ i?2 +QMDm;�i2 #v]ԩ]ϵ � ԩ ਼ ~ԩ
h?mb- �bbmKBM; i?�i i?2`2 Bb � `2+BT`Q+�H 7Q` � +QKTH2t MmK#2`- r2 +�M +QKTmi2�Ԑ � ԑԘ � Ԑ ਲ ԑԘ	Ԑ � ԑԘ
 ਼ 	Ԑ � ԑԘ
� Ԑ ਲ ԑԘԐϵ � ԑϵ� ԐԐϵ � ԑϵ ਲ ԑԐϵ � ԑϵ Ԙ
h?Bb 7Q`KmH� Bb MQr mb2/ �b � /2}MBiBQM Q7 i?2 `2+BT`Q+�HX
q2 }MBb? i?2 /Bb+mbbBQM Q7 i?2 2H2K2Mi�`v �`Bi?K2iB+ Q7 +QKTH2t MmK#2`b rBi? �M
BMMQ+2Mi HQQFBM; 2[m�iBQM,

h?2Q`2K jXR 6Q` �Mv irQ +QKTH2t MmK#2`b ԩφ �M/ ԩϵ-]ԩφ ਼ ԩϵ] � ]ԩφ] ਼ ]ԩϵ]
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S`QQ7, q2 mb2 i?2 +QKKmi�iBpBiv Q7 i?2 +QKTH2t KmHiBTHB+�iBQM,]ԩφ ਼ ԩϵ]ϵ � ԩφԩϵԩφԩϵ� ԩφԩϵԩφԩϵ� ԩφԩφԩϵԩϵ� ]ԩφ]ϵ]ԩϵ]ϵ � ஶ
1t�KTH2 jXR h?Bb 2[m�iBQM ?�b K�Mv +QMb2[m2M+2b- �b r2 rBHH b22X hQ ;Bp2 �M

B/2� ?Qr [mB+FHv QM2 �``Bp2b �i MQMi`BpB�H 7�+ib- +QMbB/2` i?2 irQ MmK#2`b �� �M/��X "Qi? +�M #2 r`Bii2M �b bmKb Q7 irQ b[m�`2b- M�K2Hv �b �� � � � �� �M/�� � � � �X A +H�BK i?�i i?2B` T`Q/m+i- ��� � �� ਼ ��- +�M �HbQ #2 r`Bii2M �b i?2
bmK Q7 irQ b[m�`2bX lbBM; +QKTH2t MmK#2`b- r2 Dmbi +QKTmi2	� � �Ԙ
	� � �Ԙ
 � ਲ�� � ��Ԙ
bQ i?�i ��� � ��ϵ � ��ϵX

1t2`+Bb2 jXR q`Bi2 ���� � �� ਼ �� �b i?2 bmK Q7 irQ b[m�`2bX

AMbi2�/ Q7 r`BiBM; +QKTH2t MmK#2`b BM i?2 *�`i2bB�M r�v �b ԩ � ԧ � ԘԨ- Bi Bb Q7i2M
mb27mH iQ r`Bi2 i?2K mbBM; TQH�` +QQ`/BM�i2b �b ԩ � ԡ	DPT ԣ � Ԙ TJO ԣ
X >2`2 ԡ � ]ԩ]
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Bb i?2 KQ/mHmb Q7 ԩ �M/ ԣ � BSH ԩ Bb +�HH2/ i?2 �`;mK2Mi Q7 ԩX lMH2bb ԩ � �- i?2
�`;mK2Mi Bb � r2HH@/2}M2/ MmK#2` BM i?2 BMi2`p�H <�
 �ᅵ
X
1t2`+Bb2 jXk *QKTmi2 i?2 �`;mK2Mi �M/ KQ/mHmb Q7 i?2 7QHHQrBM; +QKTH2t MmK@

#2`b, �� � ��Ԙ
 � ਲ Ԙ
 �� ਲ ఀ�� Ԙ
q2 rBHH MQr BMi`Q/m+2 � M2r 7mM+iBQM- i?2 DJT@7mM+iBQM, 6Q` �Mv `2�H MmK#2` ԣ- r`Bi2DJT	ԣ
 � DPT ԣ � TJO ԣ ਼ Ԙ
h?Bb 7mM+iBQM Bb BKTQ`i�Mi #2+�mb2 Bi b�iBb}2b �M BKTQ`i�Mi �//BiBQM H�r,DJT	Ԣ � ԣ
 � DJT	Ԣ
 DJT	ԣ

h?Bb 7Q`KmH� Bb MQi?BM; #mi � +QKT�+i p2`bBQM Q7 i?2 �//BiBQM H�rb Q7 i?2 i`B;QMQ@
K2i`B+ 7mM+iBQMb, DPT	Ԣ � ԣ
 � DPT Ԣ DPT ԣ ਲ TJO Ԣ TJO ԣTJO	Ԣ � ԣ
 � DPT Ԣ TJO ԣ � TJO Ԣ DPT ԣ
Ai b?QmH/ �HbQ `2KBM/ mb Q7 i?2 2tTQM2MiB�H 7mM+iBQM r?B+? b�iBb}2b i?2 b�K2 H�r



dd

FYQ	Ԣ � ԣ
 � FYQ	Ԣ
 FYQ	ԣ

AM 7�+i- i?2 2tTQM2MiB�H 7mM+iBQM +�M #2 /2}M2/ 7Q` +QKTH2t �`;mK2Mib ԩ � ԧ � ԨԘ
�b FYQ	ԧ � ԘԨ
 � FYQ	ԧ
 DJT	Ԩ

BM � K2�MBM;7mH �M/ +QMbBbi2Mi r�vX h?mb r2 +�M �HbQ r`Bi2 DJT	ԣ
 � Ԕք֏X
1t2`+Bb2 jXj q`Bi2 ॼφϵ ਲ ఀϯϵ ԘॽφϨ

BM i?2 7Q`K Ԑ � ԑԘX
h?2 M2ti `2�bQM r?v +QKTH2t MmK#2`b ?�p2 #22M bm++2bb7mH Bb i?�i i?2B` �`Bi?K2iB+
QT2`�iBQMb ?�p2 bBKTH2 ;2QK2i`B+ BMi2`T`2i�iBQMbX Cmbi �b r2 BK�;BM2 i?2 b2i Q7 `2�H
MmK#2`b �b i?2 `2�H HBM2- r2 +�M BK�;BM2 i?2 b2i Q7 +QKTH2t MmK#2`b �b i?2 TH�M2-
#v B/2MiB7vBM; i?2 MmK#2` Ԑ � ԑԘ ୩ ජ rBi? i?2 TQBMi 	Ԑ
 ԑ
 ୩ නϵX
LQr +?QQb2 � +QKTH2t MmK#2` ԩЈ ୩ ජ �M/ +QMbB/2` i?2 K�TԣЈ � ජ ܽ ජԩ ޓ ԩ � ԩЈ
:2QK2i`B+�HHv- i?Bb Bb Dmbi � i`�MbH�iBQM #v i?2 p2+iQ` ԩЈX
aBKBH�`Hv- r2 rQmH/ HBF2 iQ mM/2`bi�M/ i?2 ;2QK2i`B+ 2z2+i Q7 KmHiBTHB+�iBQM #v ԩЈ-
BX2X i?2 K�T
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ԡЈ � ජ ܽ ජԩ ޓ ԩ ਼ ԩЈ
h?Bb +�M #2 �+?B2p2/ #v r`BiBM; ԩЈ �b ԩЈ � ԡЈ DJT	ԣЈ
- mbBM; TQH�` +QQ`/BM�i2bX
aBKBH�`Hv- r2 r`Bi2 ԩ � ԡ DJT	ԣ
- �M/ Qm` KmHiBTHB+�iBQM K�T #2+QK2bԡ DJT	ԣ
 ޓ ԡ DJT	ԣ
ԡЈ DJT	ԣЈ
 � ԡԡЈ DJT	ԣ � ԣЈ

>2M+2 irQ +QKTH2t MmK#2`b +�M #2 KmHiBTHB2/ #v KmHiBTHvBM; i?2B` KQ/mHB �M/
�//BM; i?2B` �`;mK2MibX AM T�`iB+mH�`- KmHiBTHB+�iBQM #v � +QKTH2t MmK#2` DJT	ԣ
 Q7
KQ/mHmb R ?�b i?2 2z2+i Q7 � `Qi�iBQM #v �M;H2 ԣ �`QmM/ i?2 Q`B;BMX

1t2`+Bb2 jX9 :Bp2M � +B`+H2 �M/ irQ /BbiBM+i TQBMib QM Bi- b?Qr i?�i i?2`2 Bb �
mMB[m2 ;2M2`�HBx2/ +B`+H2 i?�i Bb Q`i?Q;QM�H iQ i?2 ;Bp2M +B`+H2 �M/ T�bb2b i?`Qm;?
i?2 irQ +?Qb2M TQBMibX

1t2`+Bb2 jX8 :Bp2M i?`22 T�B`rBb2 /BbDQBMi +B`+H2b- b?Qr i?�i i?2`2 Bb �i H2�bi QM2
;2M2`�HBx2/ +B`+H2 i?�i Bb Q`i?Q;QM�H iQ �HH i?`22X
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jXk Jƺ#Bmb h`�Mb7Q`K�iBQMb

_2+�HH i?�i 7Q` +QKTH2t MmK#2`b Ԑ
 ԑ
 Ԓ
 ԓ ୩ ජ bm+? i?�i Ԑԓ ਲ ԑԒ ଃ �- i?2 K�Tԕ	ԩ
 � Ԑԩ � ԑԒԩ � ԓ
Bb +�HH2/ � Jƺ#Bmb i`�Mb7Q`K�iBQMX Ai Bb �M BMp2`iB#H2 K�T 7`QK |ජ � ජ ે \�^ iQ
Bib2H7- B7 r2 /2+H�`2 i?�i /BpBbBQM #v y U`2bTX �V ?�b i?2 p�Hm2 � U`2bTX yVX h?2
BMp2`b2 Bb ;Bp2M #v i?2 Jƺ#Bmb i`�Mb7Q`K�iBQMԕ	ԩ
 � ԓԩ ਲ ԑਲԒԩ � Ԑ 

r?B+? b?Qrb i?�i i?2 Jƺ#Bmb i`�Mb7Q`K�iBQMb 7Q`K � ;`QmT- r?2`2 i?2 ;`QmT KmH@
iBTHB+�iBQM Bb i?2 +QKTQbBiBQMX h?Bb ;`QmT Bb `2H�i2/ iQ i?2 ;2M2`�H HBM2�` ;`QmTӼԁ	�
 ජ
 Q7 BMp2`iB#H2 � ੉ � K�i`B+2b,
G2i Ӷ � ন Ԑ ԑԒ ԓ ঩ #2 �M BMp2`iB#H2 �੉� K�i`Bt- �M/ /2}M2 � Jƺ#Bmb i`�Mb7Q`K�iBQMԕբ	ԩ
 � ռ֕�սվ֕�տ X LQi2 i?�i B7 irQ K�i`B+2b Ӷ �M/ ӷ �`2 T`QD2+iBp2Hv 2[mBp�H2Mi- BX2X
i?2`2 Bb � MmK#2` ᅱ bm+? i?�i ӷ � ᅱӶ- i?2M ԕբ � ԕգX h?2`27Q`2 i?2 ;`QmT Q7
Jƺ#Bmb i`�Mb7Q`K�iBQMb Bb �HbQ +�HH2/ i?2 T`QD2+iBp2 HBM2�` ;`QmT �M/ /2MQi2/ #vԅԈԁ	�
 ජ
X
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6Q` irQ BMp2`iB#H2 K�i`B+2b Ӷ �M/ ӷ-ԕբգ � ԕբ ੆ ԕգ �
h?Bb K2�Mb i?�i i?2 K�T Ӷ ܽ ԕբ Bb � ;`QmT ?QKQKQ`T?BbK 7`QK Ӽԁ	�
 ජ
 iQԅԈԁ	�
 ජ
X
Pm` M2ti Q#D2+iBp2 rBHH #2 iQ mM/2`bi�M/ i?2 ;2QK2i`v Q7 Jƺ#Bmb i`�Mb7Q`K�iBQMbX

G2KK� jXR 6Q` �Mv i?`22 /Bz2`2Mi MmK#2`b Ԑ
 ԑ
 Ԓ ୩ |ජ � ජ ે \�^- i?2`2 Bb
� Jƺ#Bmb i`�Mb7Q`K�iBQM i?�i K�Tb Ԑ ޓ �- ԑ ޓ �- �M/ Ԓ ޓ �X

S`QQ7, A7 Ԑ
 ԑ
 Ԓ ଃ �- i?2M ԕ	ԩ
 � ԩ ਲ Ԑԩ ਲ Ԓ ੴԑ ਲ Ԑԑ ਲ Ԓ
/Q2b i?2 DQ#X AM +�b2 QM2 Q7 Ԑ- ԑ- Q` Ԓ Bb 2[m�H iQ �- i?2 i`�Mb7Q`K�iBQM +�M #2
7QmM/ #v `2TH�+BM; i?2 i2`Kb #v R BM i?2 �#Qp2 7Q`KmH� i?�i +QMi�BM Ԑ- ԑ- Q` ԒX
6Q` BMbi�M+2- B7 Ԑ � �- r2 ?�p2ԕ	ԩ
 � �ԩ ਲ Ԓੴ �ԑ ਲ Ԓ � ԑ ਲ Ԓԩ ਲ Ԓ �
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ஶ
*Q`QHH�`v jXR G2i Ԑ
 ԑ
 Ԓ �M/ Ԑ஠
 ԑ஠
 Ԓ஠ #2 irQ i`BTH2ib Q7 T�B`rBb2 /BbiBM+i 2H@

2K2Mib Q7 |ඥX h?2M i?2`2 Bb � mMB[m2 Jƺ#Bmb i`�Mb7Q`K�iBQM i?�i K�TbԐ ܽ Ԑ஠- ԑ ܽ ԑ஠ �M/ Ԓ ܽ Ԓ஠X
S`QQ7, .2MQi2 #v ԕ i?2 i`�Mb7Q`K�iBQM ;Bp2M #v i?2 G2KK�- �M/ #v Ԗ i?2 QM2 i?�i

mb2b BMbi2�/ Q7 Ԑ- ԑ- Ԓ i?2 2H2K2Mib Ԑ஠- ԑ஠- Ԓ஠X h?2M i?2 +QKTQbBiBQM Ԗਲφ ੆ԕ T`Qp2b
i?2 2tBbi2M+2 Q7 bm+? � Jƺ#Bmb i`�Mb7Q`K�iBQMX hQ b?Qr mMB[m2M2bb- Bi bm{+2b
iQ b?Qr i?�i �Mv Jƺ#Bmb i`�Mb7Q`K�iBQM ԕ	ԩ
 � ռ֕�սվ֕�տ i?�i 7Bt2b �- �- �M/ � Bb
i?2 B/2MiBivX h?2 +QM/BiBQM ԕ	�
 � � BKTHB2b i?�i ԑ � �- �M/ ԕ	�
 � � BKTHB2b
i?�i Ԓ � �X h?mb ԕ	ԩ
 � ռտԩ- �M/ ԕ	�
 � � 7Q`+2b ռտ � � bQ i?�i BM/22/ ԕ	ԩ
 � ԩXஶ

1t2`+Bb2 jXe 6BM/ �HH Jƺ#Bmb i`�Mb7Q`K�iBQMb i?�i }t i?2 TQBMib ਲ� �M/ �X

1t2`+Bb2 jXd G2i Ԉ #2 � }MBi2 b2i rBi? ԝ 2H2K2MibX � T2`Kmi�iBQM Q7 Ԉ Bb �Mv
#BD2+iBp2 UQM2@iQ@QM2 �M/ QMiQV K�T ᅺ � Ԉ ܽ ԈX h?2 T2`Kmi�iBQMb Q7 Ԉ 7Q`K �
;`QmT Ԉ։ � 4ZN	Ԉ
- i?2 bvKK2i`B+ ;`QmT- #v mbBM; i?2 +QKTQbBiBQM Q7 K�Tb �b
;`QmT KmHiBTHB+�iBQMX h?Bb ;`QmT ?�b ԝ� 2H2K2MibX
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LQr H2i Ԉ � \�
 �
 �^ ଢ଼ |ජX 6Q` 2�+? 2H2K2Mi ᅺ ୩ 4ZN	Ԉ
- }M/ i?2 Jƺ#Bmb
i`�Mb7Q`K�iBQM i?�i `2�HBx2b ᅺ- BX2X ?�b i?2 b�K2 2z2+i QM Ԉ �b ᅺX

1t2`+Bb2 jX3 G2i ᅫ � Ԕϵᇉք�ϯ � φϵ	ਲ� � ఀ�Ԙ
 #2 � i?B`/ `QQi Q7 mMBivX LQi2 i?�i~ᅫ � ��ᅫ � ᅫϵX G2i Ԉ � \�
 �
 ᅫ
 ~ᅫ^X q?B+? 2H2K2Mib Q7 4ZN	Ԉ
 +�M #2 `2�HBx2/
#v Jƺ#Bmb i`�Mb7Q`K�iBQMb\
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jXj :2QK2i`v Q7 Jƺ#Bmb h`�Mb7Q`K�iBQMb

AM i?Bb b2+iBQM- r2 rBHH bim/v i?2 ;2QK2i`v Q7 Jƺ#Bmb i`�Mb7Q`K�iBQMbX

G2KK� jXk 1p2`v Jƺ#Bmb i`�Mb7Q`K�iBQM +�M #2 r`Bii2M �b i?2 +QKTQbBiBQM
Q7 HBM2�` i`�Mb7Q`K�iBQMb �M/ �i KQbi QM2 `2+BT`Q+�H,Ԑԩ � ԑԒԩ � ԓ � ԐԒ ਲ Ԑԓ ਲ ԑԒԒ �Ԓԩ � ԓ

�b � +QMb2[m2M+2- r2 +�M T`Qp2,

h?2Q`2K jXk � Jƺ#Bmb i`�Mb7Q`K�iBQM K�Tb � ;2M2`�HBx2/ +B`+H2 iQ � ;2M2`@
�HBx2/ +B`+H2X

S`QQ7, q2 �H`2�/v FMQr i?�i HBM2�` Jƺ#Bmb i`�Mb7Q`K�iBQMb ԩ ޓ Ԑԩ � ԑ �`2 bBK@
BH�`BiB2b �M/ ?2M+2 K�T +B`+H2b iQ +B`+H2b �M/ HBM2b iQ HBM2bX �b 2p2`v Jƺ#Bmb
i`�Mb7Q`K�iBQMb Bb #v G2KK� jXk � +QKTQbBiBQM Q7 i?2 `2+BT`Q+�H ��ԩ rBi? HBM@
2�` Jƺ#Bmb i`�Mb7Q`K�iBQMb- Bi bm{+2b iQ b?Qr i?2 +H�BK 7Q` i?2 `2+BT`Q+�HX "mi
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��ԩ � Ӿ	~ԩ
- bQ i?2 +H�BK 7QHHQrb 7`QK i?2 b�K2 bi�i2K2Mi 7Q` i?2 BMp2`bBQM �M/
#2+�mb2 i?2 +QKTH2t +QMDm;�iBQM Bb � `2~2+iBQM �i i?2 `2�H �tBbX ஶ

q2 +�M i?2`27Q`2 BMi`Q/m+2 � M2r BM+B/2M+2 ;2QK2i`v- i?2 Jƺ#Bmb ;2QK2i`vX Aib
TQBMib �`2 i?2 TQBMib Q7 |ඤ- Bib HBM2b �`2 ;2M2`�HBx2/ +B`+H2b- �M/ r2 ?�p2 Dmbi b22M i?�i
�HH Jƺ#Bmb i`�Mb7Q`K�iBQM �`2 BM+B/2M+2 �miQKQ`T?BbKbX
�i i?2 +Q`2 Q7 Qm` /Bb+mbbBQM Q7 Jƺ#Bmb i`�Mb7Q`K�iBQMb �M/ ;2M2`�HBx2/ +B`+H2b HB2b
i?2 7�+i i?�i i?`22 /BbiBM+i TQBMib /2i2`KBM2 #Qi? � +B`+H2 �M/ � Jƺ#Bmb i`�Mb7Q`K�@
iBQM mMB[m2HvX >2M+2- BM T`BM+BTH2- r2 +QmH/ ?�p2 /2}M2/ +B`+H2b �b BK�;2b Q7 HBM2b
mM/2` Jƺ#Bmb i`�Mb7Q`K�iBQMbX q2 rBHH 2tTHQ`2 i?Bb � #Bi 7m`i?2`, >Qr +�M r2 /2i2+i
r?2i?2` Bi Bb TQbbB#H2 iQ K�T 7Qm` ;Bp2M TQBMib iQ 7Qm` Qi?2` TQBMib\

.2}MBiBQM jXk 6Q` 7Qm` /BbiBM+i MmK#2`b Ԑ- ԑ- Ԓ- ԓ- i?2 +`Qbb `�iBQ Bb /2}M2/
�b <Ԑ
 ԑ� Ԓ
 ԓ> � ԓ ਲ Ԑԓ ਲ Ԓ ੴԑ ਲ Ԑԑ ਲ Ԓ �
AM Qi?2` rQ`/b- Bi Bb i?2 p�Hm2 Q7 ԓ mM/2` i?2 Jƺ#Bmb i`�Mb7Q`K�iBQM i?�i
i�F2b Ԑ ޓ �- ԑ ޓ �- �M/ Ԓ ޓ �X
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h?2Q`2K jXj � Jƺ#Bmb i`�Mb7Q`K�iBQM ԕ	ԩ
 T`2b2`p2b i?2 +`Qbb `�iBQ- BX2X
r2 ?�p2 <ԕ	Ԑ

 ԕ	ԑ
� ԕ	Ԓ

 ԕ	ԓ
> � <Ԑ
 ԑ� Ԓ
 ԓ>

S`QQ7, G2i Ԗ	ԩ
 � <Ԑ
 ԑ� Ԓ
 ԩ> �M/ ԗ	ԩ
 � <ԕ	Ԑ

 ԕ	ԑ
� ԕ	Ԓ

 ԩ>
X h?2M ԗਲφ ੆ Ԗ � ԕ
#2+�mb2 #Qi? bB/2b �`2 Jƺ#Bmb i`�Mb7Q`K�iBQMb i?�i /Q i?2 b�K2 iQ Ԑ- ԑ- �M/ ԒX
h?2 +H�BK 7QHHQrbX ஶ

*Q`QHH�`v jXk 6Qm` TQBMib HB2 QM � +B`+H2 Q` HBM2 B7 �M/ QMHv B7 i?2B` +`Qbb `�iBQ
Bb `2�HX

S`QQ7, *H2�`Hv- i?2 +`Qbb `�iBQ Q7 7Qm` `2�H MmK#2`b Bb `2�HX �b �Mv ;2M2`�HBx2/ +B`+H2
+�M #2 K�TT2/ iQ i?2 `2�H �tBb #v � Jƺ#Bmb i`�Mb7Q`K�iBQM- i?2 +`Qbb `�iBQ
Q7 7Qm` TQBMib QM �Mv ;2M2`�HBx2/ +B`+H2 rBHH #2 `2�H �b r2HHX A7 QM i?2 Qi?2`
?�M/ 7Qm` TQBMib Ԑ- ԑ- Ԓ- ԓ ?�p2 � `2�H +`Qbb `�iBQ- i?2 Jƺ#Bmb i`�Mb7Q`K�iBQMԕ � ԩ ޓ <Ԑ
 ԑ� Ԓ
 ԩ> rBHH K�T Ԑ- ԑ- Ԓ iQ �- �- �- `2bT2+iBp2HvX "v �bbmKTiBQM- i?2
+`Qbb `�iBQ <Ԑ
 ԑ� Ԓ
 ԓ> Bb `2�H- bQ ԓ rBHH #2 K�TT2/ iQ � `2�H MmK#2` �b r2HHX h?mb
i?2 7Qm` TQBMib HB2 QM i?2 BK�;2 Q7 i?2 2ti2M/2/ `2�H HBM2 |න mM/2` i?2 Jƺ#Bmb
i`�Mb7Q`K�iBQM ԕਲφ- r?B+? Bb � ;2M2`�HBx2/ +B`+H2X ஶ
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1t2`+Bb2 jXN G2i Ԑφ
 Ԑϵ
 ԑφ
 ԑϵ #2 7Qm` /BbiBM+i TQBMib BM |ජX a?Qr i?�i i?2`2 Bb �
Jƺ#Bmb i`�Mb7Q`K�iBQM i?�i 2t+?�M;2b i?2 Ԑք �M/ 2t+?�M;2b i?2 ԑքX

G2KK� jXj � Jƺ#Bmb i`�Mb7Q`K�iBQM i?�i K�Tb irQ +QM+2Mi`B+ +B`+H2b iQ irQ
Qi?2` +QM+2Mi`B+ +B`+H2b Bb HBM2�`X

S`QQ7, �7i2` T`2+QKTQbBM; �M/ TQbi+QKTQbBM; i?2 Jƺ#Bmb i`�Mb7Q`K�iBQM rBi? HBM@
2�` i`�Mb7Q`K�iBQMb UBX2X ?QKQi?2iB2bV- r2 +�M �bbmK2 i?�i i?2 irQ ;Bp2M +B`+H2b
?�p2 +2Mi2`b �i � �M/ `�/BB � �M/ ԡ- r?BH2 i?2B` BK�;2b �HbQ ?�p2 +2Mi2`b �i y �M/
`�/BB � �M/ Ԣ- `2bT2+iBp2HvX � /B�K2i2` Q7 i?2 Q`B;BM�H +B`+H2b rBHH #2 K�TT2/ iQ
� ;2M2`�HBx2/ +B`+H2 Ӹ Q`i?Q;QM�H iQ i?2 irQ +QM+2Mi`B+ BK�;2 +B`+H2b Ӹφ �M/ ӸϵX
q2 +H�BK i?�i i?Bb Bb �;�BM � HBM2- BX2X � /B�K2i2` Q7 i?2 BK�;2 +B`+H2bX h�F2
i?2 +QKKQM /B�K2i2` ӹ Q7 Ӹφ �M/ Ӹϵ i?�i T�bb2b i?`Qm;? i?2 BMi2`b2+iBQM ԟ Q7Ӹφ �M/ ӸX AMp2`i 2p2`vi?BM; �i � +B`+H2 rBi? +2Mi2` ԟX h?2 BK�;2b Q7 ӹ �M/ Ӹ
#2+QK2 HBM2b Q`i?Q;QM�H iQ � HBM2 i?�i Bb i?2 BK�;2 Q7 Ӹφ- r?BH2 i?2 BK�;2 Q7 Ӹϵ
Bb biBHH � +B`+H2 Q`i?Q;QM�H iQ i?2 BK�;2b Q7 ӹ �M/ ӸX "mi B7 � HBM2 Bb Q`i?Q;QM�H
iQ � +B`+H2- Bi Kmbi #2 � /B�K2i2`X >2M+2 i?2 BK�;2b Q7 ӹ �M/ Ӹ �`2 2[m�H- �M/
?2M+2 Ӹ � ӹX
"v �TTHvBM; � `Qi�iBQM r2 +�M �bbmK2 i?�i i?2 MQ`K�HBx2/ Jƺ#Bmb i`�Mb7Q`K�iBQM
K�Tb QM2 /B�K2i2` Q7 i?2 irQ +B`+H2b iQ Bib2H7X h?mb Bi }t2b 7Qm` TQBMib- M�K2Hv
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i?2 BMi2`b2+iBQMb Q7 i?�i /B�K2i2` rBi? i?2 irQ +B`+H2b- �M/ ?2M+2 Bb i?2 B/2MiBivXஶ



33

9 >vT2`#QHB+ :2QK2i`v

9XR h?2 .BbF JQ/2H

h?2 Jƺ#Bmb ;2QK2i`v Q7 |ජ Bb p2`v /Bz2`2Mi 7`QK 1m+HB/2�M ;2QK2i`vX 6Q` BMbi�M+2-
i?`Qm;? �Mv irQ TQBMib i?2`2 �`2 BM}MBi2Hv K�Mv +B`+H2b BM+B/2Mi rBi? i?2b2 TQBMibX
q2 MQr +QK2 iQ � ;2QK2i`v i?�i Bb BM K�v r�vb p2`v bBKBH�` iQ 1m+HB/2�M ;2QK2i`vX
h?2 b2i Q7 TQBMib Q7 i?Bb ?vT2`#QHB+ ;2QK2i`v rBHH #2 i?2 QT2M mMBi /BbF ඣ � \ԩ ୩ජ � ]ԩ] � �^- �M/ i?2 HBM2b rBHH #2 i?2 BMi2`b2+iBQMb Q7 ;2M2`�HBx2/ +B`+H2b i?�i �`2
Q`i?Q;QM�H iQ ඲φX q2 #2;BM #v HQQFBM; �i Jƺ#Bmb i`�Mb7Q`K�iBQMb i?�i K�T ඣ
#BD2+iBp2Hv iQ Bib2H7X
q2 M22/ i?2 7QHHQrBM; BM2[m�HBiv,
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G2KK� 9XR G2i ]ԩ] ଩ � �M/ ]Ԧ] ଩ �X h?2Mઌ ԩ ਲ Ԧ� ਲ ~Ԧԩઌ ଩ �
rBi? 2[m�HBiv B7 �M/ QMHv B7 ]ԩ] � � Q` ]Ԧ] � �X

S`QQ7, q2 2[mBp�H2MiHv KQ/B7v i?2 +H�BK mMiBH Bi #2+QK2b Q#pBQmb,]ԩ ਲ Ԧ]ϵ ଩ ]� ਲ ~ԩԦ]ϵࡂ ԩ~ԩ ਲ ԩ ~Ԧ ਲ ~ԩԦ � Ԧ ~Ԧ ଩ � ਲ ԩ ~Ԧ ਲ ~ԩԦ � ԩ~ԩԦ ~Ԧࡂ ԩ~ԩ � Ԧ ~Ԧ ଩ � � ԩ~ԩԦ ~Ԧࡂ � ଩ 	� ਲ ]ԩ]ϵ
	� ਲ ]Ԧ]ϵ
 ஶ
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6B;m`2 k9 � Jƺ#Bmb �miQKQ`T?BbK Q7 i?2 /BbF
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*Q`QHH�`v 9XR 6Q` ]Ԧ] � �- i?2 Jƺ#Bmb i`�Mb7Q`K�iBQMᅲ֒Ӵᆺ � ԩ ޓ Ԕքᆺ ԩ ਲ Ԧ� ਲ Ԧԩ
Bb � #BD2+iBp2 K�T Q7 i?2 mMBi /BbF ඣ QMiQ Bib2H7 rBi? Ԧ ޓ � �M/ BMp2`b2ԩ ޓ ᅲਲրՎᆐ֒Ӵਲᆺ	ԩ
 � ԩ � ԔքᆺԦԔքᆺ � Ԧԩ �

S`QQ7, "v G2KK� 9XR- #Qi? Jƺ#Bmb i`�Mb7Q`K�iBQMb K�T ඣ BMiQ ඣ- �M/ Bi Bb 2�bv
iQ +?2+F i?�i i?2B` +QKTQbBiBQM Bb i?2 B/2MiBivX ஶ

q2 mb2 i?2b2 Jƺ#Bmb i`�Mb7Q`K�iBQMb iQ T`Qp2 �;�BM,

*Q`QHH�`v 9Xk 6Q` �Mv irQ /BbDQBMi +B`+H2b- i?2`2 Bb � Jƺ#Bmb i`�Mb7Q`K�iBQM
i?�i K�Tb i?2b2 irQ +B`+H2b iQ +QM+2Mi`B+ +B`+H2bX

S`QQ7, qBi?Qmi HQbb Q7 ;2M2`�HBiv- r2 +�M �bbmK2 i?�i i?2 }`bi +B`+H2 Bb i?2 mMBi
+B`+H2X A7 i?2 b2+QM/ +B`+H2 HB2b QmibB/2 i?2 mMBi +B`+H2- r2 +�M b2M/ Bi BMbB/2 mbBM;



Nk

��ԩX h?mb r2 +�M �bbmK2 i?�i Bi HB2b BMbB/2 i?2 mMBi +B`+H2X �7i2` � `Qi�iBQM- r2
+�M �HbQ �bbmK2 i?�i Bib /B�K2i2` Bb QM i?2 `2�H �tBb �M/ BMi2`b2+ib Bi BM TQBMibਲ� � Ԑ � ԑ � �X
G2iǶb HQQF �i i?2 Jƺ#Bmb i`�Mb7Q`K�iBQMbԖ֏	ԩ
 � ᅲਲ֏ӴЈ	ԩ
 � ԩ � ԣ� � ԣԩ
7Q` ԣ ୩ 	ਲ�
 �
X h?2v }t i?2 mMBi +B`+H2 �M/ i?2 `2�H �tBbX JQ`2Qp2`- 7Q` �Mvԣ ୩ 	ਲ�
 �
 �M/ Ԑ ୩ <ਲ�
 �>- Ԗ֏	Ԑ
 K�Tb <ਲ�
 �> iQ Bib2H7 bm+? i?�i Ԗ֏	ਲ�
 � ਲ�
�M/ Ԗ֏	��
 � ��X h?mb- 7Q` ਲ� � Ԑ � ԑ � �- i?2`2 Bb � ԣ ୩ 	ਲ�
 �
 bm+? i?�iԖ֏	Ԑ
 � Ԗ֏	ԑ
 � �X h?mb 7Q` i?Bb ԣ i?2 Jƺ#Bmb i`�Mb7Q`K�iBQM Ԗ֏ rBHH K�T i?2
;Bp2M +B`+H2 iQ � +B`+H2 +2Mi2`2/ rBi?BM i?2 mMBi /BbF- �b +H�BK2/X ஶ

1t2`+Bb2 9XR 6BM/ � Jƺ#Bmb i`�Mb7Q`K�iBQM i?�i K�Tb i?2 irQ +B`+H2b rBi? +2Mi2`
�i ਸ਼� �M/ `�/Bmb R iQ irQ +QM+2Mi`B+ +B`+H2b bQ i?�i QM2 Q7 i?2K Bb i?2 mMBi +B`+H2X

h?mb r2 ?�p2 � M2r BM+B/2M+2 ;2QK2i`v, h?2 TQBMib �`2 i?2 TQBMib Q7 i?2 mMBi /BbF-
�M/ i?2 HBM2b �`2 i?2 BMi2`b2+iBQMb Q7 ;2M2`�HBx2/ +B`+H2b rBi? i?2 mMBi /BbF i?�i �`2
Q`i?Q;QM�H iQ i?2 mMBi +B`+H2X h?Bb BM+B/2M+2 ;2QK2i`v Bb +�HH2/ ?vT2`#QHB+ ;2QK2i`vX
Ai b?�`2b bm`T`BbBM;Hv K�Mv T`QT2`iB2b rBi? 1m+HB/2�M ;2QK2i`v #mi �HbQ Bb p�biHv
/Bz2`2MiX



Nj

.2}MBiBQM 9XR � Jƺ#Bmb i`�Mb7Q`K�iBQM i?�i K�Tb i?2 mMBi /BbF iQ Bib2H7 Bb
+�HH2/ � ?vT2`#QHB+ �miQKQ`T?BbKX

1m+HB/ 7Q`KmH�i2/ }p2 TQbimH�i2b 7Q` i?2 1m+HB/2�M TH�M2,

RX � bi`�B;?i HBM2 b2;K2Mi +�M #2 /`�rM DQBMBM; �Mv irQ TQBMibX
kX �Mv bi`�B;?i HBM2 b2;K2Mi +�M #2 2ti2M/2/ BM/2}MBi2Hv BM � bi`�B;?i HBM2X
jX :Bp2M �Mv bi`�B;?i HBM2b b2;K2Mi- � +B`+H2 +�M #2 /`�rM ?�pBM; i?2 b2;K2Mi �b

`�/Bmb �M/ QM2 2M/TQBMi �b +2Mi2`X
9X �HH _B;?i �M;H2b �`2 +QM;`m2MiX
8X :Bp2M � HBM2 �M/ � TQBMi MQi QM Bi- �i KQbi QM2 HBM2 T�`�HH2H iQ i?2 ;Bp2M HBM2 +�M

#2 /`�rM i?`Qm;? i?2 TQBMiX

h?2 }`bi 7Qm` �`2 2�bv iQ p2`B7v BM ?vT2`#QHB+ ;2QK2i`vX hQ T`Qp2 i?2 }`bi QM2- r2
#2;BM rBi? � +?�`�+i2`Bx�iBQM Q7 /B�K2i2`bX h?Bb rBHH Q7i2M �HHQr mb iQ `2/m+2 i?2
+�b2 Q7 � ;2M2`�H ?vT2`#QHB+ HBM2 iQ i?�i Q7 � /B�K2i2`X

G2KK� 9Xk �Mv ?vT2`#QHB+ HBM2 i?`Qm;? i?2 +2Mi2` Q7 i?2 /BbF Bb � /B�K2i2`X



N9

S`QQ7, �bbmK2 i?2`2 Bb � ?vT2`#QHB+ HBM2 i?`Qm;? i?2 +2Mi2` i?�i Bb MQi � /B�K2i2`-
�M/ bmTTQb2 Bi K22ib ඲ BM TQBMib ԟ �M/ Ԡ Q`i?Q;QM�HHvX h�F2 � /B�K2i2` i?�i
T�bb2b i?`Qm;? ԟ- �M/ BMp2`i 2p2`vi?BM; �i � +B`+H2 rBi? +2Mi2` �i ԟX q2 Q#i�BM
i?`22 HBM2b, 6B`bi i?2 BK�;2 Q7 ඲- i?2M- Q`i?Q;QM�H iQ Bi- i?2 BK�;2b Q7 i?2 /B�K2i2`
�M/ i?2 ?vT2`#QHB+ HBM2X �b i?2 H�ii2` �`2 T�`�HH2H �M/ �`2 #Qi? BM+B/2Mi rBi? y-
i?2v Kmbi #2 2[m�HX ஶ

h?2Q`2K 9XR 6Q` �Mv irQ TQBMib i?2`2 Bb � mMB[m2 ?vT2`#QHB+ HBM2 BM+B/2Mi
rBi? i?2KX

S`QQ7, �7i2` �TTHvBM; � Jƺ#Bmb i`�Mb7Q`K�iBQM- r2 +�M �bbmK2 i?�i QM2 Q7 i?2 irQ
TQBMib Bb i?2 +2Mi2` Q7 i?2 /BbFX h?2M � ?vT2`#QHB+ HBM2 BM+B/2Mi rBi? #Qi? TQBMib
Bb i?2 /B�K2i2` i?`Qm;? i?2KX h?2 mMB[m2M2bb 7QHHQrb 7`QK G2KK� 9XkX ஶ

1t2`+Bb2 9Xk a?Qr i?�i 7Q` �Mv irQ Q`i?Q;QM�H ?vT2`#QHB+ HBM2b i?2`2 Bb � Jƺ#Bmb
i`�Mb7Q`K�iBQM i?�i K�Tb i?2K iQ i?2 ?Q`BxQMi�H �M/ p2`iB+�H /B�K2i2` Q7 ඣX

>Qr2p2`- i?2 }7i? TQbimH�i2 Bb BM+Q``2+i BM ?vT2`#QHB+ ;2QK2i`v,



N8

g
P

6B;m`2 k8

6Q` Qp2` kyyy v2�`b- K�i?2K�iB+B�Mb ?�/ i`B2/ iQ T`Qp2 i?2 T�`�HH2H TQbimH�i2 #v QMHv
mbBM; 1m+HB/Ƕb }`bi 7Qm` TQbimH�i2bX �`QmM/ R3ky- C��MQb "QHv�B- LB+QH�B GQ#�+?2pbFv
�M/ *�`H 6`B2/`B+? :�mbb r2`2 �HH BM/2T2M/2MiHv �r�`2 Q7 � M2r ;2QK2i`v i?�i
b�iBb}2b i?2 }`bi 7Qm` �tBQKb #mi MQi i?2 }7i? �tBQKX
6�`F�b "QHv�B r�b � 7`B2M/ Q7 :�mbb �M/ ?�/ i`B2/ 7Q` K�Mv v2�`b iQ T`Qp2 i?2
T�`�HH2H TQbimH�i2X AM �M 2�`HB2` H2ii2` 7`QK R3ky- ?2 r�`M2/ ?Bb bQM C��MQb �#Qmi i?2
/B{+mHiv Q7 i?2 T`Q#H2K BM 2KQiBQM�H rQ`/b,



Ne

A TBiv vQmX A b22 i?�i Kv mM?�TTv HB72 `2T2�ib Bib2H7 BM vQmX A b22 vQm iQbb2/ �`QmM/
BM i?2 /�`F2bi biQ`K �KQM; /�M;2`Qmb +HBzb r?2`2 bQ 7�` 2p2`v#Q/v ?�b bmz2`2/
b?BTr`2+FX Ai Bb �M 22`B2 #�iiH2 }2H/ r?2`2 A r�b #2�i 2p2`v iBK2- �M mM+QM[m2`�#H2
7Q`i`2bb i?�i rBi?bi�M/b �HH BM[mB`BM; KBM/bX AM i?Bb K�ii2` �HH HB72 Bb MQi?BM; #mi �
iQ`+? bm#K2`;2/ BMiQ i?2 b2�X
h?2 7�i?2` +QMiBMm2b HBF2 i?Bb 7Q` b2p2`�H T�`�;`�T?bX �i i?Bb iBK2- C��MQb r�b �H`2�/v
BM i?2 TQbb2bbBQM Q7 i?2 F2v B/2�b Q7 ?vT2`#QHB+ ;2QK2i`v- �M/ ?2 `2bTQM/2/ , Jv
/2bB`2 �M/ 2M2`;v iQ T2M2i`�i2 i?Bb T`Q#H2K ;`2r BKK2Mb2HvX
h?2M- BM R3kj- C��MQb "QHv�B r`Qi2 BM � H2ii2` iQ ?Bb 7�i?2` 6�`F�b, A ?�p2 +`2�i2/ �
M2r rQ`H/ Qmi Q7 MQi?BM;X
>2 /2p2HQT2/ ?Bb i?2Q`v BMiQ � HQM; K�Mmb+`BTi +�HH2/ �TT2M/Bt- Tm#HBb?2/ BM R3jy-
QM2 v2�` �7i2` GQ#�+?2pbFv ?�/ Tm#HBb?2/ ?Bb QrM- bBKBH�` `2bmHib rBi?Qmi FMQrBM;
�#Qmi 2�+? Qi?2`X :�mbbǶb +QKK2Mi �#Qmi i?Bb r�b Dmbi i?�i ?2 ?�/ FMQrM �HH i?Bb
7Q` [mBi2 bQK2 iBK2X
h?2 Jƺ#Bmb i`�Mb7Q`K�iBQMb /2b+`B#2/ BM *Q`QHH�`v 9XR �`2 BM+B/2M+2 �miQKQ`@
T?BbKb Q7 ?vT2`#QHB+ ;2QK2i`vX q2 MQr b?Qr i?�i i?2`2 �`2 MQ Qi?2` Jƺ#Bmb i`�Mb@
7Q`K�iBQMb rBi? i?Bb T`QT2`iv,

h?2Q`2K 9Xk 1p2`v Jƺ#Bmb i`�Mb7Q`K�iBQM i?�i K�Tb i?2 mMBi /BbF #BD2+iBp2Hv
BMiQ Bib2H7 Bb Q7 i?2 7Q`K ᅺ֏Ӵ֒ ;Bp2M BM *Q`QHH�`v 9XRX



Nd

S`QQ7, G2i ᅺ #2 � Jƺ#Bmb i`�Mb7Q`K�iBQM i?�i K�Tb i?2 mMBi /BbF #BD2+iBp2Hv BMiQ
Bib2H7X �7i2` +QKTQbBM; Bi rBi? QM2 Q7 i?2 ᅺ֏Ӵ֒- r2 +�M �bbmK2 i?�i ᅺ K�Tb � iQ� �M/ i?2 ?Q`BxQMi�H /B�K2i2`<ਲ�
 �> QMiQ Bib2H7 bQ i?�i ਲ� �M/ � �`2 �HbQ }t2/X
�b � Jƺ#Bmb i`�Mb7Q`K�iBQM Bb /2i2`KBM2/ #v Bib p�Hm2 �i i?`22 TQBMib- ᅺ Bb i?2
B/2MiBivX ஶ

1t2`+Bb2 9Xj S`Qp2 i?2 irQ 7QHHQrBM; bi�i2K2Mib BM i?2 ?vT2`#QHB+ TH�M2,

RX :Bp2M � ?vT2`#QHB+ HBM2 �M/ � TQBMi- i?2`2 Bb � ?vT2`#QHB+ HBM2 BM+B/2Mi rBi?
i?2 TQBMi �M/ Q`i?Q;QM�H iQ i?2 ;Bp2M HBM2X

kX 6Q` �Mv irQ ;Bp2M ?vT2`#QHB+ HBM2b i?�i /Q MQi BMi2`b2+i- i?2`2 Bb � mMB[m2
?vT2`#QHB+ HBM2 i?�i BMi2`b2+ib i?2 irQ ;Bp2M HBM2b Q`i?Q;QM�HHvX

uQm +�M mb2 �HH bi�M/�`/ 7�+ib 7`QK 1m+HB/2�M ;2QK2i`v- �M/ vQm` FMQrH2/;2 Q7
?vT2`#QHB+ ;2QK2i`vX

aQHmiBQM, 6Q` i?2 }`bi T�`i- �TTHv � ?vT2`#QHB+ �miQKQ`T?BbK i?�i K�Tb i?2 ;Bp2M
TQBMi iQ i?2 +2Mi2` Q7 i?2 ?vT2`#QHB+ /BbFX h?2 ;Bp2M ?vT2`#QHB+ HBM2 Bb K�TT2/
iQ �MQi?2` ?vT2`#QHB+ HBM2- BX2X � +B`+H2 i?�i BMi2`b2+ib ඲φ Q`i?Q;QM�HHv BM irQ
TQBMib ԟφ �M/ ԟϵX h?2 HBM2 i?`Qm;? i?2 +2Mi2` Q7 i?2 /BbF �M/ i?2 KB/TQBMi Q7ԟφ �M/ ԟϵ bQHp2b i?2 T`Q#H2K 7Q` i?2 i`�Mb7Q`K2/ bBim�iBQM- �M/ r2 Dmbi M22/ iQ
i`�Mb7Q`K #�+FX
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6Q` i?2 b2+QM/ T�`i- }M/ � Jƺ#Bmb i`�Mb7Q`K�iBQM i?�i K�Tb i?2 irQ ;Bp2M
?vT2`#QHB+ HBM2b QMiQ �`+b Q7 irQ +QM+2Mi`B+ +B`+H2bX h?2M ඲φ rBHH #2+QK2 �
/B�K2i2` Q7 i?2b2 irQ +B`+H2bX h?2 HBM2 i?`Qm;? i?2 +QKKQM +2Mi2` Q7 i?2 irQ
+B`+H2b �M/ Q`i?Q;QM�H iQ i?2 /B�K2i2` bQHp2b i?2 i`�Mb7Q`K2/ T`Q#H2K- r2 �;�BM
Dmbi M22/ iQ i`�Mb7Q`K #�+FX



NN

9Xk h?2 lTT2` >�H7 SH�M2

AM i?Bb b2+iBQM r2 rBHH BMi`Q/m+2 i?2 mTT2` ?�H7 TH�M2 KQ/2H ට Q7 ?vT2`#QHB+ ;2QK2i`v-
�M/ mb2 Bi iQ 2bi�#HBb? � +HQb2 +QMM2+iBQM #2ir22M ?vT2`#QHB+ ;2QK2i`v �M/ �H;2#`�X

.2}MBiBQM 9Xk h?2 mTT2` ?�H7 TH�M2 KQ/2H Q7 i?2 ?vT2`#QHB+ TH�M2 Bb i?2
?�H7 TH�M2 ට � \	ԧ
 Ԩ
 ୩ නϵ � Ԩ � �^X GBM2b BM i?Bb ;2QK2i`v �`2 +B`+mH�`
�`+b T2`T2M/B+mH�` iQ i?2 `2�H �tBb Q` p2`iB+�H HBM2 b2;K2MibX >vT2`#QHB+
�miQKQ`T?BbKb Q7 ට �`2 Jƺ#Bmb i`�Mb7Q`K�iBQMb i?�i K�T i?2 mTT2` ?�H7
TH�M2 #BD2+iBp2Hv iQ Bib2H7X

q2 +�M +QMbi`m+i �M BM+B/2M+2 BbQKQ`T?BbK #2ir22M i?2 /BbF �M/ mTT2` ?�H7 TH�M2
KQ/2H #v mbBM; �M BMp2`bBQM �i � +B`+H2 rBi? +2Mi2` �i 	�
 ਲ�
 �M/ i?`Qm;? 	ਸ਼�
 �
X
h?Bb BMp2`bBQM i�F2b i?2 mTT2` ?�H7 TH�M2 iQ i?2 mMBi /BbF �M/ i?mb b2M/b ?vT2`#QHB+
HBM2b BM QM2 KQ/2H iQ ?vT2`#QHB+ HBM2b BM i?2 Qi?2` KQ/2HX
�M �Hi2`M�iBp2 BM+B/2M+2 BbQKQ`T?BbK Bb ;Bp2M BM i?2 M2ti 2t2`+Bb2X

1t2`+Bb2 9X9 G2i ԕ	ԩ
 � Ԙ� ਲ ԩ� � ԩ



Ryy

unit circle

mirror circle

6B;m`2 ke J�TTBM; #2ir22M
/BbF �M/ mTT2` ?�H7 TH�M2

#2 i?2 *�vH2v i`�Mb7Q`K�iBQMX a?Qr i?�i Bi K�Tb i?2 mMBi /BbF #BD2+iBp2Hv QMiQ
i?2 mTT2` ?�H7 TH�M2X >BMi, q`Bi2 ԕ	ԩ
 �b � +QKTQbBiBQM Q7 2H2K2Mi�`v Jƺ#Bmb
i`�Mb7Q`K�iBQMb r?B+? r2 ;2QK2i`B+�HHv mM/2`bi�M/X

aQHmiBQM, q2 ?�p2 ԕ	ԩ
 � ਲԘ � �Ԙ� � ԩ �



RyR

h?2 mMBi /BbF ඣ Bb }`bi i`�MbH�i2/ iQ � /BbF Q7 `�/Bmb R +2Mi2`2/ �i RX h?2 K�T��ԩ Bb �M BMp2`bBQM �i i?2 mMBi +B`+H2 7QHHQr2/ #v +QMDm;�iBQM- r?B+? i�F2b i?Bb
/BbF iQ � `B;?i ?�H7 TH�M2 ԧ � φϵ X JmHiBTHB+�iBQM #v �Ԙ K�Tb i?Bb iQ i?2 ?�H7 TH�M2Ԩ � ਲ�- �M/ i?2 i`�MbH�iBQM #v ਲԘ iQ ටX �HH i?2b2 K�Tb �`2 #BD2+iBp2- �M/ bQ Bb
i?2B` +QKTQbBiBQMX

q2 rBHH MQr /2b+`B#2 i?2 BM+B/2M+2 �miQKQ`T?BbKb Q7 i?2 mTT2` ?�H7 TH�M2 i?�i �`2
Jƺ#Bmb i`�Mb7Q`K�iBQMbX q2 #2;BM rBi? � 72r 2t�KTH2b,

1t�KTH2 9XR੆ h?2 i`�MbH�iBQMb ԕ	ԩ
 � ԩ � ԓ �`2 Jƺ#Bmb i`�Mb7Q`K�iBQMb i?�i +�M #2 `2T`2@

b2Mi2/ #v i?2 � ੉ � K�i`Bt ন � ԓ� � ঩X੆ h?2 /BH�iBQMb ԕ	ԧ
 � ԡϵԩ �`2 Jƺ#Bmb i`�Mb7Q`K�iBQMb i?�i +�M #2 `2T`2b2Mi2/

#v i?2 � ੉ � K�i`Bt ন ԡ �� ��ԡ ঩X੆ h?2 BMp2`bBQM Bb MQi � Jƺ#Bmb i`�Mb7Q`K�iBQM- #mi B7 r2 +QKTQb2 Bi rBi? �
`2~2+iBQM �i i?2 Ԩ@�tBb- ԕ	ԩ
 � ਲ��ԩ Bb QM2- r?B+? +�M #2 `2T`2b2Mi2/ #v i?2� ੉ � K�i`Bt ন � ਲ�� � ঩X



Ryk

6B;m`2 kd q2 �`2 �HH +QM;`m2Mi

P#b2`p2 i?�i i?2 K�i`B+2b r2 ?�p2 +?Qb2M BM i?Bb 2t�KTH2 iQ `2T`2b2Mi i?2 Jƺ#Bmb
i`�Mb7Q`K�iBQMb �HH ?�p2 /2i2`KBM�Mi RX



Ryj

.2}MBiBQM 9Xj h?2 bT2+B�H HBM2�` ;`QmT 4-	�
 න
 Bb i?2 ;`QmT Q7 `2�H � ੉ �
K�i`B+2b rBi? /2i2`KBM�Mi R,4-	�
 න
 � বন Ԑ ԑԒ ԓ ঩ � Ԑԓ ਲ ԑԒ � �ভ �

h?2Q`2K 9Xj J�i`B+2b BM 4-	�
 න
 `2T`2b2Mi ?vT2`#QHB+ �miQKQ`T?BbKb Q7 i?2
mTT2` ?�H7 TH�M2X

S`QQ7, q2 b?Qr i?�i 2p2`v Jƺ#Bmb i`�Mb7Q`K�iBQM rBi? `2�H +Q2{+B2Mib Bb � +QKTQ@
bBiBQM Q7 i?2 QM2b BM i?2 2t�KTH2 �#Qp2X
A7 Ԓ � �- i?2M Ԑԓ � � ଃ �- �M/ ?2M+2 ռտ � �X h?2 +H�BK 7QHHQrb 7`QKԐԩ � ԑԓ � Ԑԓԩ � ԑԓ �
A7 Ԓ ଃ �- i?2 2[m�iBQM Ԑԩ � ԑԒԩ � ԓ � ԐԒ ਲ Ԑԓ ਲ ԑԒԒϵԩ � Ԓԓ



Ry9

b?Qrb i?2 +H�BK BM i?Bb +�b2X
h?2`27Q`2- i?2b2 �`2 �HH BM+B/2M+2 �miQKQ`T?BbKbX ஶ

1t2`+Bb2 9X8 :Bp2 �M �Hi2`M�iBp2 T`QQ7 Q7 i?2 �#Qp2 i?2Q`2K #v +QKTmiBM; *N ռ֕�սվ֕�տ X

S`QTQbBiBQM 9XR 1p2`v Jƺ#Bmb i`�Mb7Q`K�iBQM ᅺ i?�i K�Tb i?2 mTT2` ?�H7
TH�M2 #BD2+iBp2Hv QMiQ Bib2H7 Bb Q7 i?2 7Q`Kᅺ	ԩ
 � Ԑԩ � ԑԒԩ � ԓ
rBi? `2�H Ԑ- ԑ- Ԓ- ԓ �M/ Ԑԓ ਲ ԑԒ � �X

S`QQ7, "v +QMiBMmBiv- ᅺ K�Tb �HbQ i?2 `2�H HBM2 #BD2+iBp2Hv QMiQ Bib2H7X q2 +�M +QKTQb2
Bi rBi? � Jƺ#Bmb i`�Mb7Q`K�iBQM rBi? `2�H +Q2{+B2Mib bQ i?�i i?`22 TQBMib QM i?2
`2�H �tBb �`2 7Bt2/X h?Bb b?Qrb i?�i ᅺ +�M #2 r`Bii2M rBi? `2�H +Q2zB+B2MibX
q2 QMHv M22/ iQ p2`B7v i?2 /2i2`KBM�Mi +QM/BiBQMX A7 Ԑԓ ਲ ԑԒ � �- i?2 Jƺ#Bmb
i`�Mb7Q`K�iBQM Bb +QMbi�MiX A7 Ԑԓ ਲ ԑԒ � �- Bi K�Tb i?2 mTT2` ?�H7 TH�M2 iQ i?2
HQr2` ?�H7 TH�M2X ஶ



Ry8

h?mb i?2 T`QT2`iB2b Q7 i?2 ;`QmT 4-	�
 න
 +�M #2 bim/B2/ #v mbBM; ?vT2`#QHB+ ;2QK@
2i`vX AM Qi?2` rQ`/b- B7 QM2 r�Mib iQ mM/2`bi�M/ i?2 KmHiBTHB+�iBQM Q7 `2�H � ੉ �
K�i`B+2b- QM2 ?�b iQ mM/2`bi�M/ ?vT2`#QHB+ ;2QK2i`vX

1t2`+Bb2 9Xe 6BM/ �M BM+B/2M+2 �miQKQ`T?BbK Q7 i?2 mTT2` ?�H7 TH�M2 i?�i }t2b	�
 �
 �M/ i?�i `Qi�i2b 2p2`v ?vT2`#QHB+ HBM2 i?`Qm;? 	�
 �
 BMiQ � ?vT2`#QHB+ HBM2
T2`T2M/B+mH�` iQ i?2 Q`B;BM�H QM2X q`Bi2 i?2 BM+B/2M+2 �miQKQ`T?BbK �b � Jƺ#Bmb
i`�Mb7Q`K�iBQMX

1t2`+Bb2 9Xd h?2 b2i ဗ � \ᅺ֏	ԩ
 � ԩ �ԣ^ Bb � bm#;`QmT Q7 i?2 ;`QmT Q7 ?vT2`#QHB+
�miQKQ`T?BbKb Q7 i?2 mTT2` ?�H7 TH�M2X lbBM; i?2 *�vH2v i`�Mb7Q`K�iBQMᅨ	ԩ
 � Ԙ� ਲ ԩ� � ԩ 

+QKTmi2 i?2 +QMDm;�i2 i`�Mb7Q`K�iBQMb ᅼ֏ � ᅨਲφ ੆ ᅺ֏ ੆ ᅨX h?2b2 K�T i?2 mMBi
/BbF iQ Bib2H7 �M/ 7Q`K � bm#;`QmT Q7 i?2 ;`QmT Q7 ?vT2`#QHB+ �miQKQ`T?BbKb Q7
i?2 /BbFX 6BM/ i?2 +QKKQM TQBMi QM i?2 mMBi +B`+H2 i?�i Bb }t2/ #v �HH ᅼ֏X h?2
Q`#Bi Q7 � Bb i?2 b2i \ᅼ֏	�
 � ԣ ୩ |න^X a?Qr i?�i i?Bb Bb � +B`+H2- �M/ }M/ Bib +2Mi2`
�M/ `�/BmbX



Rye

9Xj .2MbBiB2b- G2M;i?- �M/ �`2�

h?2 1m+HB/2�M H2M;i? Q7 � +m`p2 ᅨ � <Ԑ
 ԑ> ܽ නϵ Bb /2}M2/ iQ #2

MFOHUI	ᅨ
 � ս௲ռ ]ᅨங	ԣ
] ԓԣ �
h?Bb /2}MBiBQM Bb BMp�`B�Mi mM/2` 1m+HB/2�M KQiBQMb #2+�mb2 i?2 1m+HB/2�M MQ`K Bb
BMp�`B�Mi mM/2` Q`i?Q;QM�H i`�Mb7Q`K�iBQMbX q2 rQmH/ HBF2 iQ ?�p2 � M2r /2}MBiBQM
7Q` i?2 H2M;i? Q7 +m`p2b BM i?2 ?vT2`#QHB+ TH�M2 i?�i Bb BMp�`B�Mi mM/2` ?vT2`#QHB+
�miQKQ`T?BbKbX
aBKBH�`Hv- i?2 1m+HB/2�M �`2� Q7 � b2i ဂ ଢ଼ නϵ Bb /2}M2/ �bBSFB	ဂ
 � ௲ံ � ԓԧԓԨ �
AM i?Bb +�b2- i?2 �`2� Bb BMp�`B�Mi mM/2` � 1m+HB/2�M KQiBQM ԉ- #2+�mb2
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BSFB	ԉ 	ဂ

 � ௲յ 	ံ
 � ԓԧԓԨ
� ௲ံ ] EFU ԓԉ ] ԓԧԓԨ� BSFB	ဂ


>2`2 r2 ?�p2 mb2/ i?2 i`�Mb7Q`K�iBQM 7Q`KmH� �M/ i?2 7�+i i?�i i?2 C�+Q#B K�i`Bt
Q7 � 1m+HB/2�M KQiBQM Bb �M Q`i?Q;QM�H K�i`Bt- r?B+? ?�b /2i2`KBM�Mi RX �;�BM-
r2 rQmH/ HBF2 iQ ?�p2 �M �Hi2`M�iBp2 /2}MBiBQM 7Q` i?2 �`2� Q7 b2ib BM i?2 ?vT2`#QHB+
TH�M2 i?�i Bb BMp�`B�Mi mM/2` ?vT2`#QHB+ �miQKQ`T?BbKbX
h?Bb rBHH #2 �++QKTHBb?2/ #v BMi`Q/m+BM; i?2 +QM+2Ti Q7 � /2MbBiv BM � b2iX h?Bb Bb
� bT2+B�H +�b2 Q7 i?2 +QM+2Ti Q7 � _B2K�MMB�M K2i`B+- r?B+? Bb bim/B2/ BM /Bz2`2MiB�H
;2QK2i`vX



Ry3

.2}MBiBQM 9X9 G2i ဂ ଢ଼ නϵ #2 � bm#b2i Q7 නϵX � /2MbBiv BM ဂ Bb � +QMiBMmQmb
7mM+iBQM ᅶ � ဂ ܽ න�ЈX h?2 ᅶ@H2M;i? Q7 � +m`p2 ᅨ � <Ԑ
 ԑ> ܽ ဂ Bb /2}M2/ �b

MFOHUIᇊ	ᅨ
 � ս௲ռ ᅶ	ᅨ	ԣ

]ᅨங	ԣ
] ԓԣ 

�M/ i?2 ᅶ@�`2� Q7 � bm#b2i Ԋ ଢ଼ ဂ �bBSFBᇊ	Ԋ
 � ௲ն ᅶ	ԧ
 Ԩ
ϵ ԓԧԓԨ �

q2 +�M i?BMF Q7 i?2 /2MbBiv BM � b2i �b � K�i2`B�H T`QT2`iv HBF2 pBb+QbBivX hQ 2tTH�BM
i?2 b[m�`2 ᅶ	ԧ
 Ԩ
ϵ BM i?2 /2}MBiBQM Q7 i?2 ᅶ@�`2�- r2 +QMbB/2` i?2 +�b2 Q7 � +QMbi�Mi
/2MbBiv 7mM+iBQM ᅶ	ԧ
 Ԩ
 � ᅶЈX *QKT�`2/ iQ i?2 1m+HB/2�M +�b2 r?2`2 ᅶЈ � �- i?2
H2M;i? Q7 +m`p2b Bb b+�H2/ #v i?2 7�+iQ` ᅶЈ- bQ r2 2tT2+i �HH �`2�b iQ #2 b+�H2/ #v ᅶϵЈX
h?Bb Bb 2t�+iHv r?�i ?�TT2Mb BM i?�i /2}MBiBQMX
Pm` #�bB+ 2t�KTH2 rBHH #2 i?2 b2i ဂ � ට- i?2 mTT2` ?�H7 TH�M2 KQ/2H Q7 i?2 ?vT2`#QHB+
TH�M2X
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.2}MBiBQM 9X8 h?2 ?vT2`#QHB+ /2MbBiv BM i?2 ?vT2`#QHB+ TH�M2 ට Bb /2}M2/
�b ᅶ	ԧ
 Ԩ
 � �Ԩ �

h?Bb /2}MBiBQM 2Mbm`2b i?�i i?2 #QmM/�`v Ui?2 `2�H �tBbV #2+QK2b BM}MBi2Hv 7�` �r�vX
q2 ;Bp2 irQ 2t�KTH2 +QKTmi�iBQMb,

1t�KTH2 9Xk h?2 ?vT2`#QHB+ H2M;i? Q7 i?2 b2;K2Mi <ԐԘ
 ԑԘ> QM i?2 BK�;BM�`v �tBb
7Q` � � Ԑ � ԑ Bb Q#i�BM2/ #v T�`�K2i`BxBM; ᅨ � <Ԑ
 ԑ> ܽ ට �b ᅨ	ԣ
 � Ԙԣ �M/
+QKTmiBM;

MFOHUIᇊ	ᅨ
 � ս௲ռ ԓԣԣ � MPH	ԑ�Ԑ
 �
q2 +H2�`Hv b22 i?�i i?2 H2M;i? Q7 i?Bb b2;K2Mi +QMp2`;2b iQ � r?2M Ԑ ܽ �X

1t�KTH2 9Xj q2 +QKTmi2 i?2 �`2� Q7 i?2 ?vT2`#QHB+ i`B�M;H2 ࿿ ;Bp2M #v DPT	ᅦ
 �ԧ � DPT	ᅧ
 7Q` � � ᅧ � ᅦ � ᅵ- �M/ i?2 ?�H7 +B`+H2 ԧϵ � Ԩϵ � �X h?Bb i`B�M;H2 ?�b
�M;H2b � �i �- ᅵ ਲ ᅦ �i DPT	ᅦ
- �M/ ᅧ �i DPT	ᅧ
X
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BSFBᇊ	࿿
 � ͩπϣ ᆻ௲ͩπϣ ᆺ
�௲ఀφਲ֓ɞ

�Ԩϵ ԓԨԓԧ
� ͩπϣ ᆻ௲ͩπϣ ᆺ �ఀ� ਲ ԧϵ ԓԧ� BSDTJO	DPT	ᅧ

 ਲ BSDTJO	DPT ᅦ
� BSDTJO	TJO	ਲᅧ � ᅵ�

 ਲ BSDTJO	TJO	ਲᅦ � ᅵ�

� ਲᅧ � ᅦ �

LQi2 i?2 bB;M +?�M;2 BM i?2 H�bi HBM2bX q2 �bbmK2 i?�i � � ᅦ � ᅵ bQ i?�iਲᇉϵ � ᇉϵ ਲ ᅦ � ᇉϵ r?2`2 i?2 TJO 7mM+iBQM Bb BMp2`iB#H2X
AM i2`Kb Q7 i?2 BMi2`BQ` �M;H2b ᅦ஠ � ᅵ ਲ ᅦ- ᅧ஠ � ᅧ- �M/ ᅨ஠ � �- i?2 �`2� Q7 i?Bb
T�`iB+mH�` i`B�M;H2 Bb ;Bp2M #vBSFBᇊ ࿿ � ᅵ ਲ ᅦ஠ ਲ ᅧ஠ ਲ ᅨ஠ �
Pm` ;Q�H Bb iQ b?Qr i?�i i?Bb 7Q`KmH� Bb p�HB/ 7Q` �Mv ?vT2`#QHB+ i`B�M;H2X AM
+QMi`�bi iQ 1m+HB/2�M ;2QK2i`v- i?2 2/;2 H2M;i?b /QMǶi TH�v � `QH25
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q2 MQr b?Qr,

h?2Q`2K 9X9 G2i ᅺ #2 � ?vT2`#QHB+ �miQKQ`T?BbK Q7 ට- �M/ ဂ ଢ଼ ට � bm#b2iX
h?2M BSFBᇊ	ဂ
 � BSFBᇊ	ᅺ	ဂ

X

S`QQ7, h?Bb Bb +H2�` 7Q` i`�MbH�iBQMb ᅺ	ԩ
 � ԩ�ԒX q2 p2`B7v Bi 7Q` � /BH�iBQM ᅺ	ԩ
 � Ԓ਼ԩ,BSFBᇊ	ᅺ	ဂ

 � ௲ᇎ	ံ

�Ԩϵ ԓԧԓԨ

� ௲ံ �	ԒԨ
ϵ ਼ Ԓϵ ԓԧԓԨ� BSFBᇊ	ဂ
 �
h?2 7�+iQ` Ԓϵ �TT2�`b #2+�mb2 i?2 C�+Q#B�M Q7 ᅺ ?�b /2i2`KBM�Mi ԒϵX 6BM�HHv- r2
b?Qr i?�i i?2 BMp2`bBQM U�M/ i?2`27Q`2 ਲ��ԩV T`2b2`p2b �`2�X �b � T`2T�`�iBQM-
r2 +QKTmi2 i?2 C�+Q#B�M Q7 i?2 BMp2`bBQM
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ԓӾ � ৄূৃ ֔ɞਲ֓ɞ	֓ɞ�֔ɞ
ɞ ਲ ϵ֓֔	֓ɞ�֔ɞ
ɞਲ ϵ֓֔	֓ɞ�֔ɞ
ɞ ֓ɞਲ֔ɞ	֓ɞ�֔ɞ
ɞ ে৆৅
�M/ EFU ԓӾ � ਲ �	ԧϵ � Ԩϵ
ϵ �
h?mb- #v i?2 +?�M;2 Q7 p�`B�#H2b 7Q`KmH�-BSFBᇊ	Ӿ	ဂ

 � ௲ժ	ံ


�Ԩϵ ԓԧԓԨ
� ௲ံ �	Ԩ�	ԧϵ � Ԩϵ

ϵ ਼ ] EFU ԓӾ] ԓԧԓԨ� BSFBᇊ	ဂ
 � ஶ

q2 +�M mb2 i?Bb iQ +QKTmi2 i?2 ?vT2`#QHB+ �`2� Q7 �Mv i`B�M;H2,
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h?2Q`2K 9X8 G2i ࿿ #2 � ?vT2`#QHB+ i`B�M;H2 rBi? BMi2`BQ` �M;H2b ᅦ- ᅧ- �M/ ᅨX
h?2M Bib ?vT2`#QHB+ �`2� BbBSFBᇊ ࿿ � ᅵ ਲ ᅦ ਲ ᅧ ਲ ᅨ

S`QQ7, �7i2` �TTHvBM; � ?vT2`#QHB+ �miQKQ`T?BbK- �M/ rBi?Qmi +?�M;BM; i?2 �`2�
Q` i?2 �M;H2b- r2 +�M �bbmK2 i?�i i?2 p2`iB+2b Ӷ �M/ ӷ U�i i?2 �M;H2b ᅦ �M/ ᅧV
HB2 QM i?2 BK�;BM�`v �tBbX �// � p2`iB+�H ?vT2`#QHB+ HBM2 i?`Qm;? i?2 p2`i2t Ӹ
U�i i?2 �M;H2 ᅨV- K�FBM; �M �M;H2 ᅩ rBi? i?2 b2;K2Mi ӷӸX h?2M r2 ?�p2 irQ
i`B�M;H2b ӶӸ� �M/ ӷӸ� rBi? QM2 B/2�H p2`i2t- r?Qb2 �`2�b r2 +QKTmi2/ BM
2t�KTH2 9Xj �b ᅵ ਲ ᅦ ਲ 	ᅨ � ᅩ
 �M/ ᅵ ਲ ᅧ ਲ ᅨX h?2 /Bz2`2M+2 Q7 i?2b2 �`2�b Bb
i?2 �`2� Q7 i?2 i`B�M;H2 ӶӷӸ �b +H�BK2/X ஶ

aBKBH�`Hv- r2 ?�p2 7Q` i?2 H2M;i? Q7 +m`p2b,

h?2Q`2K 9Xe G2i ᅨ � <Ԑ
 ԑ> ܽ ට #2 � +m`p2- �M/ ᅺ � ට ܽ ට � ?vT2`#QHB+
�miQKQ`T?BbKX h?2M MFOHUIᇊ	ᅺ ੆ ᅨ
 � MFOHUIᇊ	ᅨ
 �



RR96B;m`2 k3 >vT2`#QHB+ �`2� Q7 i`B�M;H2b
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S`QQ7, Ai Bb �;�BM bm{+B2Mi iQ p2`B7v i?Bb 7Q` i`�MbH�iBQMb- /BH�iBQMb- �M/ i?2 BMp2`bBQMX
q2 +�``v Qmi i?2 +QKTmi�iBQM 7Q` i?2 BMp2`bBQMX q`Bi2 ᅨ	ԣ
 � 	ԧ	ԣ

 Ԩ	ԣ

X h?2M	ᅺ ੆ ᅨ
ங	ԣ
 � �	ԧ	ԣ
ϵ � Ԩ	ԣ
ϵ
ϵ ন ऺԨ	ԣ
ϵ ਲ ԧ	ԣ
ϵऻ ԧங	ԣ
 ਲ �ԧ	ԣ
Ԩ	ԣ
Ԩங	ԣ
ऺԧ	ԣ
ϵ ਲ Ԩ	ԣ
ϵऻ Ԩங	ԣ
 ਲ �ԧ	ԣ
Ԩ	ԣ
ԧங	ԣ
 ঩
bQ i?�i ]	ᅺ ੆ ᅨ
ங	ԣ
]ϵ � ԧங	ԣ
ϵ � Ԩங	ԣ
ϵ	ԧ	ԣ
ϵ � Ԩ	ԣ
ϵ
ϵ �
h?mb

MFOHUIᇊ	ᅺ ੆ ᅨ
 � ս௲ռ �Ԩ	ԣ
�	ԧங	ԣ
ϵ � Ԩங	ԣ
ϵ
 ]ᅨங	ԣ
]ԧ	ԣ
ϵ � Ԩ	ԣ
ϵ ԓԣ� MFOHUIᇊ	ᅨ
 ஶ
q2 +�M �HbQ /2}M2 � /2MbBiv BM i?2 /BbF KQ/2H Q7 ?vT2`#QHB+ ;2QK2i`v,
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.2}MBiBQM 9Xe h?2 ?vT2`#QHB+ /2MbBiv Q7 i?2 /BbF Bb ;Bp2M #vᅶඣ	ԩ
 � �� ਲ ]ԩ]ϵ �
S`QTQbBiBQM 9Xk h?2 *�vH2v i`�Mb7Q`K�iBQMԕ	ԩ
 � Ԙ� ਲ ԩ� � ԩ

T`2b2`p2b i?2 ?vT2`#QHB+ H2M;i? Q7 +m`p2bX

S`QQ7, G2i ԩ	ԣ
 #2 � +m`p2 BM ඣ- �M/ H2i Ԧ	ԣ
 � ԕ	ԩ	ԣ

X h?2MԦ஠ � ਲ�Ԙ ԩ஠	� � ԩ
ϵ
�M/ *N Ԧ � � ਲ ]ԩ]ϵ]� � ԩ]ϵ
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bQ i?�i ᅶට	Ԧ
]Ԧ஠] � �*N Ԧ]Ԧ஠]� 	� � ԩ
ϵ� ਲ ]ԩ]ϵ �]ԩ஠]]� � ԩ]ϵ� �]ԩ஠]� ਲ ]ԩ]ϵ� ᅶඣ	ԩ
]ԩ஠] ஶ
1t2`+Bb2 9X3 .2}M2 i?2 bT?2`B+�H /2MbBiv QM නϵ #vᅶ඲	ԧ
 Ԩ
 � �� � ԧϵ � Ԩϵ �

a?Qr i?�i i?2 BMp2`b2 bi2`2Q;`�T?B+ T`QD2+iBQMԢ � 	ԧ
 Ԩ
 ޓ �� � ԧϵ � Ԩϵ নԩ
 ��	ԧϵ � Ԩϵ ਲ �
঩
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T`2b2`p2b i?2 H2M;i? Q7 +m`p2b r?2M i?2 H2M;i? Q7 � +m`p2 Ԓ	ԣ
 � 	ԧ	ԣ

 Ԩ	ԣ


Bb K2�bm`2/ mbBM; i?2 bT?2`B+�H /2MbBiv ᅶ඲ �M/ i?2 H2M;i? Q7 i?2 BK�;2 +m`p2Ԡ	ԣ
 � Ԣ	ԟ	ԣ

 Bb K2�bm`2/ mbBM; i?2 +QMbi�Mi 1m+HB/2�M /2MbBiv R Q7 නϯX

aQHmiBQM, *?2+F i?�i ]Ԡங	ԣ
] � ᅶ඲	ԟ	ԣ

]ԟங	ԣ
] �
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9X9 h?2 >vT2`#QHB+ J2i`B+

Pm` M2ti ;Q�H Bb iQ /2}M2 � /Bbi�M+2 i?�i Bb #2BM; T`2b2`p2/ #v �HH ?vT2`#QHB+ �m@
iQKQ`T?BbKbX hQ i?Bb 2M/ r2 rBHH mb2 i?2 mTT2` ?�H7 TH�M2 KQ/2HX h?Bb b2+iBQM Bb
bHB;?iHv `2/mM/�Mi BM i?�i Bi /Q2b MQi `2Hv QM i?2 T`2pBQmb QM2X

S`QTQbBiBQM 9Xj G2i ԟ � 	ԟ֓
 ԟ֔
 �M/ Ԡ � 	Ԡ֓
 Ԡ֔
 #2 TQBMib BM ටX h?2
7mM+iBQM ᅩ	ԟ
 Ԡ
 � ]ԟ ਲ Ԡ]ϵԟ֔Ԡ֔
Bb BMp�`B�Mi mM/2` ?vT2`#QHB+ �miQKQ`T?BbKbX

S`QQ7, *H2�`Hv- i?Bb 7mM+iBQM Bb BMp�`B�Mi mM/2` ?Q`BxQMi�H i`�MbH�iBQMb �M/ /BH�iBQMbX
h?mb Bi bm{+2b iQ +?2+F i?�i Bi Bb �HbQ BMp�`B�Mi mM/2` `2~2+iBQM �i i?2 mMBi +B`+H2X
G2iǶb +QKTmi2
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ᅩ 	Ӿ	ԟ

 Ӿ	Ԡ

 � ᅩ ন ԟ]ԟ]ϵ 
 Ԡ]Ԡ]ϵ ঩
� ੷ ֋]֋]ɞ ਲ ֌]֌]ɞ ੷ϵ֋ɞ]֋]ɞ ֌ɞ]֌]ɞ� ੷ԟ ]֌]]֋] ਲ Ԡ ]֋]]֌] ੷ϵԟ֔Ԡ֔� ]ԟ ਲ Ԡ]ϵԟ֔Ԡ֔ ஶ

�Mv 7mM+iBQM Q7 ᅩ	ԟ
 Ԡ
 rBHH �HbQ #2 BMp�`B�Mi mM/2` i?2 ?vT2`#QHB+ �miQKQ`T?BbKbX

.2}MBiBQM 9Xd q2 /2}M2 i?2 ?vT2`#QHB+ /Bbi�M+2 #2ir22M irQ TQBMib BM ට �bԓ	ԟ
 Ԡ
 � DPTIਲφ	� � ��ᅩ	ԟ
 Ԡ





RkR

6Q` i?2 KQK2Mi- r2 TQbiTQM2 i?2 T`QQ7 i?�i i?Bb BM/22/ b�iBb}2b i?2 i`B�M;H2 BM@
2[m�HBivX h?Bb T�`iB+mH�` +?QB+2 Bb KQiBp�i2/ #v i?2 7QHHQrBM;,

S`QTQbBiBQM 9X9 h?2 ?vT2`#QHB+ K2i`B+ Bb �//BiBp2 �HQM; ?vT2`#QHB+ HBM2bX

S`QQ7, Ai bm{+2b iQ b?Qr i?Bb 7Q` � bT2+B7B+ ;2Q/2bB+- �M/ r2 +?QQb2 i?2 Ԩ@�tBbX _2+�HH
i?�i DPTIਲφ	ԧ
 � MPH	ԧ � ఄԧϵ ਲ �
 �
6Q` ԟ � 	�
 Ԑ
 �M/ Ԡ � 	�
 ԑ
 rBi? Ԑ � ԑ- r2 +QKTmi2
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ԓ	ԟ
 Ԡ
 � DPTIਲφ ন� � �� 	Ԑ ਲ ԑ
ϵԐԑ ঩� DPTIਲφ নԐϵ � ԑϵ�Ԑԑ ঩
� MPH ৄূৃԐϵ � ԑϵ�Ԑԑ � ఇনԐϵ � ԑϵ�Ԑԑ ঩ϵ ਲ �ে৆৅� MPH নԐϵ � ԑϵ�Ԑԑ � ԑϵ ਲ Ԑϵ�Ԑԑ ঩� MPH	ԑ
 ਲ MPH	Ԑ
 ஶ

*Q`QHH�`v 9Xj h?2 /Bbi�M+2 #2ir22M irQ TQBMib Bb 2[m�H iQ i?2 H2M;i? Q7 i?2
?vT2`#QHB+ HBM2 +QMM2+iBM; i?2KX

S`QQ7, h?Bb 7QHHQrb 7`QK 1t�KTH2 9XkX ஶ
h?2 �//BiBpBiv Q7 i?2 /Bbi�M+2 �HHQrb mb iQ T`Qp2 i?2 i`B�M;H2 BM2[m�HBiv,
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S`QTQbBiBQM 9X8 h?2 ?vT2`#QHB+ K2i`B+ b�iBb}2b i?2 i`B�M;H2 BM2[m�HBivX

S`QQ7, G2i ԟ- Ԡ- ԡ #2 i?`22 TQBMib BM i?2 mTT2` ?�H7 TH�M2X q2 +�M }M/ � ?vT2`#QHB+
�miQKQ`T?BbK i?�i K�Tb i?2 ?vT2`#QHB+ HBM2 i?`Qm;? ԟ �M/ ԡ iQ i?2 Ԩ@�tBbX
.2MQi2 #v Ԡ஠ i?2 TQBMi 	�
 Ԡϵ
 QM i?2 Ԩ@�tBb �i i?2 b�K2 ?2B;?i �b ԠX h?2Mᅩ	ԟ
 Ԡங
 ଩ ᅩ	ԟ
 Ԡ
- �M/ i?mb ԓ	ԟ
 Ԡங
 ଩ ԓ	ԟ
 Ԡ
 �b r2HHX GBF2rBb2 r2 ?�p2 ԓ	ԡ
 Ԡங
 ଩ԓ	ԡ
 Ԡ
X "v i?2 �//BiBpBiv Q7 i?2 ?vT2`#QHB+ /Bbi�M+2 �HQM; ?vT2`#QHB+ HBM2b r2
Q#i�BM ԓ	ԟ
 ԡ
 ଩ ԓ	ԟ
 Ԡங
 � ԓ	Ԡ஠
 ԡ
଩ ԓ	ԟ
 Ԡ
 � ԓ	Ԡ
 ԡ
 ஶ

q2 MQr `2im`M iQ i?2 /BbF KQ/2HX q2 rQmH/ HBF2 iQ /2}M2 i?2 K2i`B+ QM ඣ bQ i?�i
i?2 BM+B/2M+2 ?QKQKQ`T?BbK ᅷ � ඣ ܽ ටᅷ � ԟ ޓ � ԟ � Ԕϵ]ԟ � Ԕϵ]ϵ ਲ Ԕϵ
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#2+QK2b �M BbQK2i`vX

S`QTQbBiBQM 9Xe h?2 7mM+iBQMᅬ	ԟ
 Ԡ
 � � ]ԟ ਲ Ԡ]ϵ	� ਲ ]ԟ]ϵ
	� ਲ ]Ԡ]ϵ

b�iBb}2b ᅬ	ԟ
 Ԡ
 � ᅩ	ᅷ	ԟ

 ᅷ	Ԡ

X

h?Bb 7QHHQrb 7`QK � bBKBH�` +QKTmi�iBQM �b BM i?2 T`QQ7 Q7 S`QTQbBiBQM 9XjX
*QMb2[m2MiHv- i?2 /BbF KQ/2H rBi? i?2 K2i`B+ ԓ	ԟ
 Ԡ
 � DPTIਲφ	�� φϵᅬ	ԟ
 Ԡ

 #2+QK2b
BbQK2i`B+ iQ i?2 mTT2` ?�H7 /BbF KQ/2HX

1t�KTH2 9X9 G2iǶb +QKTmi2 i?2 2/;2 H2M;i? Q7 i?2 2/;2 Q7 � ?vT2`#QHB+ b[m�`2
rBi? ��੆ �M;H2bX A7 r2 Tmi i?2 p2`iB+2b Q7 i?2 b[m�`2 �i i?2 TQBMib 	ਸ਼Ԑ
 ਸ਼Ԑ
- i?2M
i?2 +B`+H2 i?`Qm;? b�v 	Ԑ
 Ԑ
 �M/ 	Ԑ
 ਲԐ
 i?�i Bb T2`T2M/B+mH�` iQ i?2 #QmM/�`v Q7
i?2 mMBi /BbF rBHH ?�p2 +2Mi2` �i � TQBMi 	ԑ
 �
 �M/ `�/Bmb ԡ rBi? 	ԑਲԐ
ϵ �Ԑϵ � ԡϵ
�M/ ԑϵ � � � ԡϵ UmbBM; Svi?�;Q`�b �M/ Q`i?Q;QM�HBivVX q2 �HbQ r�Mi i?2 p2+iQ`b	Ԑ
 Ԑ
 �M/ 	ԑ
 �
 ਲ 	Ԑ
 Ԑ
 iQ K�F2 � ��੆ �M;H2- r?B+? BKTHB2b i?�iԑ ਲ �Ԑఀ�ఄԐϵ � 	Ԑ ਲ ԑ
ϵ � �� �



Rk8

h?Bb /2i2`KBM2b ԡ � ఀ�- ԑ � ఀ�- �M/ Ԑ � φϵ	ఀ� ਲ �
X lbBM; i?2 7Q`KmH� 7Q` i?2
?vT2`#QHB+ /Bbi�M+2- r2 ;2i ԓ		Ԑ
 �

 	�
 ਲԐ

 � DPTIਲφ	�
 ஃ ����X

1t2`+Bb2 9XN .2i2`KBM2 i?2 ?vT2`#QHB+ H2M;i? Q7 i?2 2/;2 Q7 � `2;mH�` ?vT2`#QHB+
?2t�;QM rBi? BMi2`BQ` �M;H2 ��੆X

1t2`+Bb2 9XRy 6BM/ i?2 +2Mi2` �M/ `�/Bmb Q7 i?2 +B`+H2 i?`Qm;? i?2 TQBMib ԟφ �	���
 ���
 �M/ ԟϵ � 	���
 ਲ���
 i?�i Bb T2`T2M/B+mH�` iQ i?2 mMBi +B`+H2X

h?2`2 Bb �MQi?2`- KQ`2 +QM+2Tim�H r�v iQ BMi`Q/m+2 i?2 ?vT2`#QHB+ /Bbi�M+2- mbBM;
i?2 +`Qbb `�iBQX _2+�HH i?�i r2 /2}M2/<Ԑ
 ԑ� Ԓ
 ԓ> � ԓ ਲ Ԑԓ ਲ Ԓ ੴԑ ਲ Ԑԑ ਲ Ԓ �
6Q` irQ TQBMib ԟ �M/ Ԡ BM i?2 /BbF KQ/2H Q` i?2 mTT2` ?�H7 TH�M2 TH�M2 KQ/2H- /2MQi2
#v ԟЈ �M/ ԠЈ i?2 BMi2`b2+iBQM TQBMib Q7 i?2 ?vT2`#QHB+ HBM2 i?`Qm;? ԟ �M/ Ԡ rBi? i?2
#QmM/�`v mMBi +B`+H2 Q` i?2 `2�H �tBb- Q`/2`2/ bm+? i?�i ԟЈ- ԟ- Ԡ �M/ ԠЈ Q++m` BM i?Bb
Q`/2` QM i?2 ?vT2`#QHB+ HBM2X h?2M i?2 +`Qbb `�iBQ ᅱ	ԟ
 Ԡ
 � <ԟЈ
 ԟ� Ԡ
 ԠЈ> Bb 2pB/2MiHv
BMp�`B�Mi mM/2` �HH Jƺ#Bmb i`�Mb7Q`K�iBQMb i?�i T`2b2`p2 i?2 /BbF Q` i?2 mTT2` ?�H7
TH�M2- �M/ Bb �HbQ T`2b2`p2/ #v �Mv BbQK2i`v #2ir22M i?2 irQ KQ/2HbX Aib `2H�iBQM
iQ ᅩ Bb ;Bp2M #v i?2 7QHHQrBM; 7Q`KmH�,
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h?2Q`2K 9Xd 6Q` irQ TQBMib ԟ
 Ԡ ୩ ට- r2 ?�p2ᅩ	ԟ
 Ԡ
 � ᅱ	ԟ
 Ԡ
ϵ� ਲ ᅱ	ԟ
 Ԡ

1t2`+Bb2 9XRR o2`B7v i?Bb i?2Q`2KX lbBM; i?2 BMp�`B�M+2 Q7 #Qi? ᅱ �M/ ᅩ mM/2`

Jƺ#Bmb i`�Mb7Q`K�iBQMb- vQm +�M K�F2 bBKTHB7vBM; �bbmKTiBQMbX 6Q` BMbi�M+2-
vQm +�M �bbmK2 i?�i ԟ �M/ Ԡ HB2 QM i?2 BK�;BM�`v �tBb- �M/ 2p2M i?�i Ԡ � ԘX
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8 :2QK2i`B+ :`QmT h?2Q`v

:2QK2i`B+ ;`QmT i?2Q`v bim/B2b ;`QmTb mbBM; ;2QK2i`B+ iQQHbX AM i?Bb b2+iBQM- r2
rBHH b22 QM2 Q7 i?2 2�`HB2bi 2t�KTH2bX

8XR :2M2`�iQ`b �M/ _2H�iBQMb

� Tm`2Hv �H;2#`�B+ r�v iQ /2}M2 � ;`QmT Bb i?`Qm;? ;2M2`�iQ`b �M/ `2H�iBQMbX

.2}MBiBQM 8XR G2i Ӽ #2 � ;`QmTX � bm#b2i က ଢ଼ Ӽ ;2M2`�i2b Ӽ B7 2p2`v
2H2K2Mi Q7 Ӽ +�M #2 r`Bii2M �b � T`Q/m+i Q7 2H2K2Mib Q7 က �M/ i?2B` BMp2`b2b-
+�HH2/ i?2 ;2M2`�iQ`b Q7 ӼX

1t2`+Bb2 8XR h?2 �//BiBp2 ;`QmT 	ඹ
 �
 Q7 BMi2;2`b Bb ;2M2`�i2/ #v က � \��^X
h?2 b2i က � \�^ QMHv ;2M2`�i2b i?2 bm#;`QmT Q7 2p2M BMi2;2`bX >Qr2p2`- က �\�
 �^ ;2M2`�i2b ඹ �;�BM- #2+�mb2 � � � ਲ �X �b �M 2t2`+Bb2- +�M vQm b?Qr i?�iက � \��
 ��
 ��^ �HbQ ;2M2`�i2b ඹ\ *�M vQm 7Q`KmH�i2 � ;2M2`�H +QM/BiBQM r?2M
� b2i Q7 BMi2;2`b ;2M2`�i2b ඹ\
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1t�KTH2 8XR

RX h?2 +v+HB+ ;`QmTb �`2 i?Qb2 ;`QmTb i?�i +�M #2 ;2M2`�i2/ #v � bBM;H2 2H2K2MiX
kX h?2 bvKK2i`B+ ;`QmT Ԉ։ Bb ;2M2`�i2/ #v i?2 i`�MbTQbBiBQMb 	�
 �

 	�
 �

 w	ԝਲ�
 ԝ
X h?Bb +�M #2 b22M #v �TTHvBM; i?2 #m##H2 bQ`i �H;Q`Bi?K, �TTHv QM2 Q7

i?2 i`�MbTQbBiBQMb iQ �Mv T�B` Q7 +QMb2+miBp2 2H2K2Mib BM � T2`Kmi�iBQM i?�i
�`2 MQi BM Q`/2`X _2T2�i i?2 T`Q+2bb mMiBH vQm `2�+? i?2 B/2MiBiv T2`Kmi�iBQMX

.2}MBiBQM 8Xk :Bp2M � b2i က � \Ԑφ
 w
 Ԑ։^- � rQ`/ Q7 H2M;i? ԃ BM က Bb �M
2tT`2bbBQM Q7 i?2 7Q`K Ԧ � Ԑਸ਼քȯ ਼ Ԑਸ਼քɞ ਼ w ਼ Ԑਸ਼քԹ �
� rQ`/ Q7 H2M;i? y Bb /2MQi2/ #v �X A7 က +QMbBbib Q7 2H2K2Mib Q7 � KmHiBTHB+�@
iBp2 ;`QmT 	Ӽ
 ਼
- i?2M � rQ`/ BM က #2+QK2b � ;`QmT 2H2K2MiX က ;2M2`�i2bӼ B7 �M/ QMHv B7 2p2`v ;`QmT 2H2K2Mi +�M #2 r`Bii2M �b � rQ`/ BM ကX q2 rBHH
�##`2pB�i2 Ԑ։ � Ԑ ਼ Ԑ ਼ w ਼ Ԑ 7Q` ԝ@7QH/ T`Q/m+ib �b mbm�HX

1t�KTH2 8Xk :Bp2M � b2i က � \Ԑφ
 w
 Ԑ։^- r2 /2}M2 i?2 7`22 ;`QmT ;2M2`�i2/ #vက �b i?2 b2i Ӽ Q7 �HH rQ`/b BM က- KQ/mHQ i?2 B/2MiB}+�iBQM Q7 rQ`/b i?�i /Bz2`
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#v +�M+2HH�iBQM Q7 T`Q/m+ib Q7 i?2 7Q`K Ԑ ਼ Ԑਲφ � � � Ԑਲφ ਼ ԐX 6Q` BMbi�M+2- 7Q`က � \Ԑ
 ԑ^- r2 +QMbB/2` i?2 rQ`/bԐ ਼ ԑਲφ ਼ ԑ ਼ Ԑਲφ � Ԑ ਼ � ਼ Ԑਲφ � Ԑ ਼ Ԑਲφ � �
�HH 2[m�HX q2 /2}M2 i?2 KmHiBTHB+�iBQM BM Ӽ #v Dmti�TQbBM; rQ`/bX 6Q` BMbi�M+2-	Ԑ ਼ ԑ
 ਼ 	ԑਲφ ਼ Ԑ ਼ ԑ
 � Ԑ ਼ Ԑ ਼ ԑ � Ԑϵ ਼ ԑ �

� b2i Q7 ;2M2`�iQ`b /Q2b MQi /2b+`B#2 � ;`QmT +QKTH2i2HvX 6Q` BMbi�M+2- i?2 �//BiBp2
;`QmT ඹ ૰ ඹ � \	Ԑ
 ԑ
 � Ԑ
 ԑ ୩ ඹ^ Bb ;2M2`�i2/ #v i?2 b2i \	�
 �

 	�
 �
^X GBF2rBb2-
i?2 7`22 ;`QmT Q7 irQ ;2M2`�iQ`b Ԑ
 ԑ i?�i +QMbBbi Q7 �HH rQ`/b BM Ԑ �M/ ԑ �M/ i?2B`
BMp2`b2b �`2 #Qi? ;2M2`�i2/ #v irQ 2H2K2Mib- #mi p2`v /Bz2`2Mi �b ;`QmTbX AM ;2M2`�H-
i?2 2H2K2Mib Q7 � ;2M2`�iBM; b2i rBHH b�iBb7v `2H�iBQMb, 6Q` BMbi�M+2- BM � i?2 +v+HB+
;`QmT Q7 Q/2` ԝ- � ;2M2`�iQ` Ԑ rBHH b�iBb7v Ԑ։ � �X aBKBH�`Hv- BM i?2 ;`QmT ඹ ૰ ඹ- i?2
;2M2`�iQ`b 	�
 �
 �M/ 	�
 �
 +QKKmi2, 	�
 �
 � 	�
 �
 � 	�
 �
 � 	�
 �
 � 	�
 �
X
AM ;2M2`�H- � `2H�iBQM Bb � rQ`/ BM ;`QmT 2H2K2Mib i?�i `2/m+2b iQ i?2 M2mi`�H 2H2K2MiX

S`QTQbBiBQM 8XR G2i Ӽ #2 � ;`QmT- က � \Ԗφ
 w^ � b2i Q7 ;2M2`�iQ`b- �M/ ԇ
i?2 b2i Q7 �HH `2H�iBQMb +QMbBbiBM; Q7 2H2K2Mib Q7 ကX h?2M ԇ Bb � MQ`K�H
bm#;`QmT Q7 i?2 7`22 ;`QmT }Ӽ ;2M2`�i2/ #v ကX JQ`2Qp2`- Ӽ Bb BbQKQ`T?B+ iQ
i?2 [mQiB2Mi ;`QmT }Ӽ�က
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S`QQ7, h?2 bm#;`QmT T`QT2`iv Bb i`BpB�H, A7 irQ rQ`/b BM 2H2K2Mib Q7 ԇ `2/m+2 iQ
i?2 M2mi`�H 2H2K2Mi BM Ӽ- bQ /Q2b i?2`2 T`Q/m+i �M/ BMp2`b2X LQr H2i Ԗ ୩ }Ӽ �M/ԡ ୩ ԇX q2 ?�p2 iQ b?Qr i?�i ԖਲφԡԖ ୩ ԇX "mi i?Bb Bb i`BpB�H- �b ԡ `2/m+2b iQ
i?2 M2mi`�H 2H2K2Mi BM Ӽ �M/ ?2M+2 bQ /Q2b ԖਲφԡԖX h?2 ;`QmT ?QKQKQ`T?BbK
7`QK }Ӽ iQ Ӽ- /2}M2/ #v b2M/BM; � rQ`/ BM ԇ iQ Bib T`Q/m+i BM Ӽ- Bb r2HH /2}M2/
QM }Ӽ�ԇ- �b �HH 2H2K2Mib Q7 ԇ �`2 b2Mi iQ i?2 R #v /2}MBiBQMX h?mb r2 Q#i�BM �
;`QmT ?QKQKQ`T?BbK }Ӽ�ԇ ܽ ӼX Ai Bb QMiQ- #2+�mb2 ԇ Bb � ;2M2`�iBM; b2i Q7 ӼX
6BM�HHv- Bi Bb QM2@iQ@QM2- #2+�mb2 r?2M2p2` � rQ`/ BM က ?�b T`Q/m+i R BM Ӽ Bi Bb
BM ԇX ஶ

1t�KTH2 8Xj G2i Ӹϩ � ਎` ] `ϩ � �ਏ �
h?Bb Bb i?2 +v+HB+ ;`QmT rBi? bBt 2H2K2Mib \�
 `
 `ϵ
 w
 `Θ^X

1t�KTH2 8X9 >2`2 Bb � /2b+`BTiBQM Q7 i?2 /B?2/`�H ;`QmT ӹϩ BM i2`Kb Q7 ;2M2`�iQ`b
�M/ `2H�iBQMb, ӹϩ � ਎`
 b ] `ϵ � bϵ � � �M/ 	`b
ϩ � �ਏ �
h?2 2H2K2Mib Q7 i?2 ;`QmT ӹϩ �`2 rQ`/b BM i?2 H2ii2`b ` �M/ b bm#D2+i iQ i?2
+QM/BiBQM i?�i i?2 2[m�iBQMb `` � �- bb � �- �M/ 	`b
ϩ � � +�M #2 mb2/ iQ
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bBKTHB7v rQ`/bX 6Q` BMbi�M+2- i?2 rQ`/ 	b`
ϩ +�M #2 `2/m+2/ iQ �X >2`2 Bb � 7mHH
HBbi Q7 rQ`/b BM ӹϩ, ӹϩ � \�
 `
 `b
 `b`
 `b`b
 `b`b`
 `b`b`b

b
 b`
 b`b
 b`b`
 b`b`b^ �
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8Xk *�vH2v :`�T?b

� ;QQ/ r�v iQ pBbm�HBx2 � ;`QmT ;Bp2M #v ;2M2`�iQ`b �M/ `2H�iBQMb Bb i?`Qm;? Bib
*�vH2v ;`�T?X q2 #2;BM #v `2pB2rBM; i?2 #�bB+ +QM+2Tib Q7 ;`�T? i?2Q`v,

.2}MBiBQM 8Xj � ;`�T? Bb ;Bp2M #v � b2i Q7 p2`iB+2b- iQ;2i?2` rBi? � `2H�iBQM QM
i?�i b2i i?�i i2HHb r?2i?2` irQ p2`iB+2b �`2 �/D�+2Mi Q` MQiX �M UmMQ`/2`2/V
T�B` Q7 �/D�+2Mi p2`iB+2b Bb +�HH2/ �M 2/;2X q2 �bbmK2 i?�i i?2 `2H�iBQM
Bb bvKK2i`B+ UbQ i?�i i?2 ;`�T? rBHH #2 mM/B`2+i2/V �M/ i?�i MQ p2`i2t Bb
�/D�+2Mi iQ Bib2H7X h?mb Qm` ;`�T?b ?�p2 MQ KmHiBTH2 2/;2b #2ir22M TQBMib-
�M/ �HH 2/;2b ?�p2 irQ /BbiBM+i 2M/ TQBMibX

h?Bb Bb MQi i?2 QMHv H2;BiBK�i2 /2}MBiBQM Q7 � ;`�T?- #mi Bi rBHH /Q 7Q` Qm` Tm`TQb2bX
q2 rBHH MQr BMi`Q/m+2 i?2 MQiBQM Q7 � ;`�T? /Bbi�M+2 i?�i +QmMib ?Qr K�Mv 2/;2b
HB2 #2ir22M irQ p2`iB+2bX



Rjj

.2}MBiBQM 8X9 � T�i? BM � ;`�T? Bb � b2[m2M+2 Q7 p2`iB+2b bQ i?�i +QMb2+miBp2
p2`iB+2b �`2 �/D�+2MiX � ;`�T? Bb +�HH2/ +QMM2+i2/ B7 i?2`2 Bb � T�i? +QMM2+i@
BM; �Mv irQ p2`iB+2bX h?2 H2M;i? Q7 � T�i? BM ;`�T? Bb i?2 MmK#2` Q7 2/;2b
BM i?2 T�i?X h?2 ;`�T? /Bbi�M+2 #2ir22M irQ p2`iB+2b Bb i?2 KBMBKmK Q7
i?2 H2M;i?b Q7 �HH T�i?b i?�i +QMM2+i i?2 irQ p2`iB+2bX

S`QTQbBiBQM 8Xk h?2 ;`�T? /Bbi�M+2 Bb � K2i`B+ QM i?2 b2i Q7 p2`iB+2b Q7 �
+QMM2+i2/ ;`�T?X

S`QQ7, avKK2i`v �M/ TQbBiBpBiv Q7 i?2 ;`�T? /Bbi�M+2 7QHHQr BKK2/B�i2Hv 7`QK i?2
/2}MBiBQMX hQ b?Qr i?2 i`B�M;H2 BM2[m�HBiv- r2 Dmbi MQi2 i?�i i?2 b2i Q7 �HH T�i?b
+QMM2+iBM; ԧ iQ Ԩ iQ ԩBb � bm#b2i Q7 i?2 b2i Q7 �HH T�i?b +QMM2+iBM; ԧ rBi? ԩX ஶ

� +H�bb Q7 ;`�T?b i?�i Bb BKTQ`i�Mi #Qi? BM ;2QK2i`v �M/ BM �H;2#`� Bb i?�i Q7 i?2
*�vH2v ;`�T? Q7 � ;`QmTX
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.2}MBiBQM 8X8 G2i 	Ӽ
 ਼
 �
 #2 � ;`QmT �M/ က #2 � }MBi2 bm#b2i Q7 Ӽ bm+? i?�i
rBi? Ԗ ୩ က- �HbQ Ԗਲφ ୩ ကX q2 �HbQ �bbmK2 i?�i � ୫ ကX .2}M2 � `2H�iBQM QMӼ #v +�HHBM; Ԑ
 ԑ ୩ Ӽ �/D�+2Mi B7 i?2`2 Bb �M 2H2K2Mi Ԗ ୩ က bm+? i?�i Ԑ � ԖԑX
"2+�mb2 Q7 ကਲφ � က- i?Bb `2H�iBQM Bb bvKK2i`B+- �M/ i?2 `2bmHiBM; ;`�T? Bb
+�HH2/ i?2 *�vH2v ;`�T? Q7 Ӽ rBi? `2bT2+i iQ i?2 b2i ကX

1t2`+Bb2 8Xk a?Qr i?�i i?2 *�vH2v ;`�T? Q7 � ;`QmT Ӽ rBi? `2bT2+i iQ က Bb +QM@
M2+i2/ B7 �M/ QMHv B7 က ;2M2`�i2b ӼX

LQiB+2 i?�i BM i?2 /2}MBiBQM Q7 �/D�+2M+v 7Q` i?2 *�vH2v ;`�T?- r2 KmHiBTHv #v Ԗ
7`QK i?2 H27iX h?Bb Bb �`#Bi`�`v- #mi 7Q`+2b mb iQ mb2 `B;?i KmHiBTHB+�iBQM BM i?2 M2ti
+QMbi`m+iBQM,

S`QTQbBiBQM 8Xj G2i Ӽ #2 � ;`QmT rBi? ;2M2`�iBM; b2i က h?2 K�T ԇւ � Ӽ ܽ Ӽ-
/2}M2/ #v Ԑ ޓ ԐԖ- Bb �M BbQK2i`v Q7 i?2 *�vH2v ;`�T? Q7 Ӽ rBi? `2bT2+i iQကX

S`QQ7, amTTQb2 i?�i Ԑ �M/ ԑ �`2 �/D�+2Mi BM i?2 *�vH2v ;`�T?X h?2M i?2`2 Bb ᅨ ୩ က
bm+? i?�i Ԑ � ᅨԑ- �M/ i?mb ԐԖ � ᅨԑԖ- bQ i?�i �HbQ ԇւ	Ԑ
 �M/ ԇւ	ԑ
 �`2 �/D�+2MiX
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h?2 i`B�M;H2 Bb mMB[m2 mT iQ � bBKBH�`Biv BM i?2 1m+HB/2�M +�b2 �M/ mT iQ �
+QM;`m2M+2 BM i?2 bT?2`B+�H �M/ ?vT2`#QHB+ +�b2X
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hQ b22 i?�i ᅩ Bb QM2@iQ@QM2- r2 ?�p2 iQ b?Qr i?�i �Mv rQ`/ BM ᅶ- ᅷ- ᅸ i?�i `2T`2b2Mib
i?2 B/2MiBiv BM ကռӴսӴվ +�M #2 `2/m+2/ iQ i?2 B/2MiBiv #v mbBM; i?2 `2H�iBQMb BM ӼռӴսӴվX
G2i ԥφԥϵ੃ԥ։ #2 bm+? � rQ`/X h?2`2 �`2 irQ r�vb iQ mM/2`bi�M/ Bib �+iBQM QM i?2
TH�M2- bT?2`2 Q` /BbF, "v `2�/BM; Bi 7`QK `B;?i iQ H27i- r2 +QMb2+miBp2Hv �TTHv i?2
`2~2+iBQMb �#Qmi i?2 +Q``2bTQM/BM; 2/;2b Q7 i?2 i`B�M;H2 r2 ?�p2 }t2/X
"mi r2 +�M �HbQ mb2 i?2 7QHHQrBM; `2+BT2 iQ /2i2`KBM2 i?2 BK�;2 Q7 i?2 BMBiB�H i`B�M;H2,
*QHQ` i?2 2/;2b Q7 �HH i`B�M;H2b BM i?2 iBHBM; `2/- bB2MM�- �M/ im`[mQBb2- bQ i?�i `2/
+Q``2bTQM/b iQ `- bB2MM� iQ b- �M/ im`[mQBb2 iQ iX *?QQb2 � TQBMi ԅφ BM i?2 BMBiB�H
i`B�M;H2X



R8y

6B;m`2 j3 _2~2+iBQM T�i? Q7 i?2 rQ`/ `bi`b`
BM ကϵӴϯӴϩ

P#i�BM ԅϵ #v `2~2+iBM; ԅφ �#Qmi i?2 2/;2 +Q``2bTQM/BM; iQ i?2 H2ii2` ԥφ- i?2M ԅϯ
#v `2~2+iBM; ԅϵ �#Qmi i?2 2/;2 +Q``2bTQM/BM; iQ i?2 H2ii2` ԥϵ Q7 i?2 i`B�M;H2 i?�i
+QMi�BMb ԅϵ- 2i+X- mMiBH r2 `2�+? ԅ։�φX 6Q` BMbi�M+2- BM i?2 };m`2 �#Qp2- r2 b22 i?2
T�i? +Q``2bTQM/BM; iQ i?2 rQ`/ `bi`b`X



R8R

hQ b22 r?v r2 ;2i i?2 b�K2 TQBMi ԅ։�φ #Qi? r�vb- H2i ᅺֆ #2 i?2 +QM;`m2M+2 i?�i K�Tb
i?2 BMBiB�H i`B�M;H2 ࿿Ј iQ i?2 i`B�M;H2 ࿿ֆ �i i?2 2M/TQBMi Q7 i?2 T�i? +Q``2bTQM/BM;
iQ i?2 rQ`/ ԥφwԥֆX q2 rBHH T`Qp2 #v BM/m+iBQM i?�i ᅺֆ � ᅩ	ԥφwԥֆ
X *H2�`Hvᅺφ � ᅩ	ԥφ
- �M/ r2 +H�BK i?�i ᅺֆ�φ � ᅺֆ ੆ᅩ	ԥֆ�φ
X "v /2}MBiBQM- ᅺֆ�φ	࿿Ј
 � ࿿ֆ�φX
PM i?2 Qi?2` ?�M/- ᅺֆ	࿿Ј
 � ࿿ֆ BKTHB2b i?�i ᅺֆ K�Tb ᅩ	ԥֆ�φ
	࿿Ј
 iQ ࿿ֆ�φX h?mbᅺֆ�φ �M/ ᅺֆ ੆ ᅩ	ԥֆ�φ
 ?�p2 i?2 b�K2 2z2+i QM ࿿ЈX
AM Qi?2` rQ`/b, � rQ`/ BM i?2 ;2M2`�iQ`b Q7 � ;`QmT /2i2`KBM2b � T�i? BM i?2 /m�H
;`�T? Q7 i?2 iBHBM;- r?B+? Bb i?2 *�vH2v ;`�T? Q7 i?2 ;`QmT rBi? `2bT2+i iQ i?2
;2M2`�iQ`b- bQ i?�i i?2 ;`QmT 2H2K2Mi `2T`2b2Mi2/ #v i?2 rQ`/ K�Tb i?2 BMBiB�H TQBMi
Q7 i?2 T�i? iQ Bib 2M/ TQBMiX
LQr r2 �`2 �bbmKBM; i?�i ԥφԥϵ੃ԥ։ � � BM ကռӴսӴվX h?Bb K2�Mb i?�i i?2 T�i? +QM@
bi`m+i2/ �#Qp2 Kmbi +HQb2 mT �i i?2 BMBiB�H i`B�M;H2X �b �HH Qm` KQ/2H bT�+2b �`2
bBKTHv +QMM2+i2/- i?Bb T�i? +�M #2 b?`mMF iQ i?2 TQBMi ԅЈX am+? � ?QKQiQTv +�M
#2 `2�HBx2/ �b � +QK#BM�iBQM Q7 }MBi2Hv K�Mv 2H2K2Mi�`v ?QKQiQTB2b- r?B+? �`2,

BV `2TH�+2 �M 2/;2 iQ;2i?2` rBi? � #�+Fi`�+FBM; 2/;2 #v i?2 +QMbi�Mi T�i?c

BBV `2TH�+2 � +v+H2 Q7 2/;2b �`QmM/ QM2 p2`i2t #v i?2 +QMbi�Mi T�i?X

"Qi? i?2b2 2H2K2Mi�`v ?QKQiQTB2b +Q``2bTQM/ iQ `2/m+iBQMb Q7 i?2 rQ`/ #v ;`QmT
`2H�iBQMbX h?mb Qm` rQ`/ +�M #2 `2/m+2/ iQ � mbBM; i?2 `2H�iBQMb- b?QrBM; i?�i ᅺ Bb
QM2@iQ@QM2X h?�i QM2 +�M /Q i?Bb BM/22/ rBi? }MBi2Hv K�Mv 2H2K2Mi�`v ?QKQiQTB2b
?BM;2b QM i?2 7�+i i?�i � ?QKQiQTv rBHH ?�p2 bmTTQ`i BM � #�HH Q7 bQK2 }MBi2 `�/BmbX



R8k

h?Bb #�HH ?�b }MBi2 �`2� �M/ +�M i?2`27Q`2 #2 +Qp2`2/ rBi? }MBi2Hv K�Mv Q7 i?2
i`B�M;H2b Q7 i?2 iBHBM;X LQi2 i?�i i?Bb Bb 2t�+iHv r?�i ;Q2b r`QM; BM 1t�KTH2 8XNX
AM +�b2 i?2 ;`QmT Bb }MBi2- i?2 MmK#2` Q7 i`B�M;H2b BM i?2 iBHBM; Bb 2[m�H iQ i?2 MmK#2`
Q7 ;`QmT 2H2K2Mib- �b 7Q` �Mv irQ H�#2H2/ i`B�M;H2b i?2`2 Bb � mMB[m2 BbQK2i`v K�TTBM;
QM2 i`B�M;H2 iQ i?2 Qi?2`X h?mb r2 ?�p2

*Q`QHH�`v 8XR A7 ԓ � φռ � φս � φվ � �- i?2M ӼռӴսӴվ ?�b Q`/2` Κտਲφ X

S`QQ7, h?2 �`2� Q7 � bT?2`B+�H i`B�M;H2 rBi? �M;H2b ᅵ�Ԑ- ᅵ�ԑ- ᅵ�Ԓ Bb 	ԓ ਲ �
ᅵX PM
i?2 Qi?2` ?�M/- i?2 2MiB`2 bT?2`2 ?�b �`2� �ᅵX ஶ



R8j

8X9 6Q`/ *B`+H2b

6B;m`2 jN SH�+BM; *B`+H2b QM i?2 `2�H �tBb

6Q` 2p2`v `2/m+2/ `�iBQM�H MmK#2` ֋֌ - r2 /2}M2 i?2 6Q`/ +B`+H2 ӻ֋�֌ �b i?2 +B`+H2
rBi? +2Mi2` �i ०֋֌ 
 φϵ֌ɞ १ �M/ `�/Bmb φϵ֌ɞ X
hQ 2tTHQ`2 i?Bb +QHH2+iBQM Q7 +B`+H2b- H2iǶb bi�`i rBi? i?2 +B`+H2b ӻ֋�φ r?2`2 i?2 /2MQK@
BM�iQ` Q7 i?2 `�iBQM�H MmK#2` Bb R- K2�MBM; Bi Bb �+im�HHv �M BMi2;2`X q2 ;2i +B`+H2b
Q7 `�/Bmb φϵ i?�i iQm+? i?2 `2�H �tBb �M/ M2B;?#Q`BM; +B`+H2bX �//BM; i?2 +B`+H2b Q7 i?2
b2+QM/ ;2M2`�iBQM r?2`2 ԟ�Ԡ ?�b � k BM i?2 /2MQKBM�iQ`- bm;;2bib i?�i i?2b2 +B`+H2b
iQm+? i?2 +B`+H2b 7`QK i?2 }`bi ;2M2`�iBQMX q2 +�M p2`B7v [mB+FHv i?�i ӻЈ�φ iQm+?2bӻφ�ϵX h?Bb Bb #2+�mb2 i?2 +2Mi2`b ?�p2 /Bbi�M+2



R89

ઌন�
 ��঩ ਲ ন��
 ��঩ઌ � ఇ�� � ��� � ��
r?B+? 2[m�Hb i?2 bmK Q7 i?2B` `�/BBX h?Bb Bb MQ +QBM+B/2M+2X q?2M �//BM; KQ`2
+B`+H2b Ӹ֋�֌ 2�+? M2r ;2M2`�iBQM iQm+?2b +B`+H2b 7`QK T`2pBQmb ;2M2`�iBQMbX



R88

6B;m`2 9y JQ`2 6Q`/ +B`+H2b

hQ b22 i?Bb r2 }`bi /2i2`KBM2 r?2M irQ ;2M2`�H 6Q`/ +B`+H2b iQm+?,



R8e

G2KK� 8XR hrQ /Bz2`2Mi 6Q`/ +B`+H2b ӻռ�ս �M/ ӻվ�տ iQm+? B7 �M/ QMHv B7]Ԑԓ ਲ ԑԒ] � � 

�M/ �`2 /BbDQBMi Qi?2`rBb2X

6B;m`2 9R q?2M /Q 6Q`/ +B`+H2b iQm+?\



R8d

S`QQ7, 6Q` irQ +B`+H2b ӻ֍ȯ	ԟφ
 �M/ ӻ֍ɞ	ԟϵ
 iQ iQm+?- i?2 bmK Q7 i?2B` `�/BB Kmbi 2[m�H
i?2 /Bbi�M+2 Q7 i?2B` +2Mi2`bX lbBM; Svi?�;Q`�b- r2 K2�bm`2 i?2 ;�T #2ir22M irQ
6Q`/ +B`+H2b ӻռ�ս �M/ ӻվ�տ #v]ԟφ ਲ ԟϵ]ϵ ਲ 	ԡφ � ԡϵ
ϵ � নԐԑ ਲ Ԓԓ঩ϵ � ন ��ԑϵ ਲ ��ԓϵ ঩ϵ ਲ ন ��ԑϵ � ��ԓϵ ঩ϵ

� 	Ԑԓ ਲ ԑԒ
ϵ ਲ �	ԑԓ
ϵ �
6Q` /Bz2`2Mi 6Q`/ +B`+H2b- i?2 `B;?i ?�M/ bB/2 Bb �Hr�vb MQM@M2;�iBp2- �M/ x2`Q B7
�M/ QMHv B7 	Ԑԓ ਲ ԑԒ
ϵ � �X ஶ

h?Bb �HHQrb mb iQ }M/ i?2 6Q`/ +B`+H2 bBiiBM; #2ir22M irQ iQm+?BM; 6Q`/ +B`+H2b,

G2KK� 8Xk A7 i?2 irQ 6Q`/ +B`+H2b ӻռ�ս �M/ ӻվ�տ iQm+?- i?2M ӻ	ռ�վ
�	ս�տ

iQm+?2b i?2K �b r2HHX



R83

6B;m`2 9k 6BiiBM; 6Q`/ +B`+H2b BM #2ir22M

S`QQ7, ӻռ�ս �M/ ӻ	ռ�վ
�	ս�տ
 iQm+? #2+�mb2]Ԑ	ԑ � ԓ
 ਲ ԑ	Ԑ � Ԓ
] � ]Ԑԓ ਲ ԑԒ] � � �
h?2 b�K2 �`;mK2Mi �TTHB2b iQ ӻվ�տ �M/ ӻ	ռ�վ
�	ս�տ
X ஶ

h?2 �//BiBQM Q7 7`�+iBQMb ?�b M2p2` #22M 2�bB2`X



R8N

q2 +�M �HbQ HQ+�i2 i?2 TQBMi r?2`2 irQ 6Q`/ +B`+H2b iQm+?,

G2KK� 8Xj G2i ӻռ�ս �M/ ӻվ�տ #2 irQ iQm+?BM; 6Q`/ +B`+H2bX h?2M i?2 b2KB@
+B`+H2 i?�i T�bb2b i?`Qm;? ռս �M/ վտ T�bb2b i?`Qm;? i?2 TQBMi r?2`2 i?2 6Q`/
+B`+H2b iQm+?X

S`QQ7, .`�r i?2 i�M;2Mi iQ i?2 irQ 6Q`/ +B`+H2b �i i?2 TQBMi ԟ r?2`2 i?2v iQm+?X h?Bb
i�M;2Mi rBHH BMi2`b2+i i?2 `2�H �tBb BM � TQBMi ԠX h?2M ]ռս ਲ Ԡ] � ]ԟ ਲ Ԡ] � ] վտ ਲ Ԡ]-
bQ i?�i i?2 b2KB+B`+H2 +2Mi2`2/ �i Ԡ rBi? `�/Bmb ԟ ਲ Ԡ rBHH T�bb i?`Qm;? ռս �M/ վտ Xஶ



Rey

6B;m`2 9j 6Q`/ +B`+H2b �M/ B/2�H i`B�M;H2b

.2}MBiBQM 8Xe q2 b�v i?�i ֋֌ �M/ ֋஧֌஧ 7Q`K � 6�`2v T�B` B7 ]ԟԠ஠ ਲ ԟ஠Ԡ] � �X
h?`22 `�iBQM�H MmK#2`b 7Q`K � 6�`2v h`B�M;H2 B7 �Mv irQ Q7 i?2K 7Q`K �
6�`2v T�B`X

.2}MBiBQM 8Xd �M B/2�H i`B�M;H2 Bb ;Bp2M #v i?`22 `2�H MmK#2`b �M/ i?2 b2KB@
+B`+H2b Q`i?Q;QM�H iQ i?2 `2�H �tBb +QMM2+iBM; i?2K BM i?2 mTT2` ?�H7 TH�M2X



ReR

*H2�`Hv- 2�+? 6�`2v i`B�M;H2 /2}M2b �M B/2�H i`B�M;H2 #v mbBM; i?2 `�iBQM�H MmK#2`b �b
p2`iB+2bX q2 +�M `2+QMbi`m+i � 6�`2v i`B�M;H2 7`QK Bib B/2�H i`B�M;H2X JQ`2 ;2M2`�HHv-
r2 ?�p2,

G2KK� 8X9 6Q` �Mv B/2�H i`B�M;H2- i?2`2 �`2 i?`22 mMB[m2 +B`+H2b iQm+?BM;
2�+? Qi?2` �M/ i?2 `2�H �tBb �i i?2 p2`iB+2b Q7 i?2 B/2�H i`B�M;H2X

S`QQ7, :Bp2M �M B/2�H i`B�M;H2 ࿿- �TTHv iQ Bi � Jƺ#Bmb i`�Mb7Q`K�iBQM i?�i b2M/b Bib
p2`iB+2b iQ �- �- �M/ �X Aib 2/;2b rBHH #2 irQ p2`iB+�H ?�H7 HBM2b �i y �M/ R- �M/
i?2 b2KB+B`+H2 +QMM2+iBM; y rBi? RX q2 +QMbB/2` i?Bb �M B/2�H i`B�M;H2 ࿿஠ rBi?
QM2 p2`i2t �i �X A7 r2 ?�/ i?`22 +B`+H2b iQm+?BM; 2�+? Qi?2` �M/ i?2 `2�H �tBb
BM i?2 p2`iB+2b Q7 i?2 Q`B;BM�H i`B�M;H2 ࿿- i?2b2 +B`+H2b rQmH/ #2 K�TT2/ #v i?2
Jƺ#Bmb i`�Mb7Q`K�iBQM iQ i?2 ?Q`BxQMi�H HBM2 *N ԩ � � �M/ i?2 irQ +B`+H2b i?�i
iQm+? i?Bb HBM2 �M/ i?2 `2�H �tBb BM y �M/ R- `2bT2+iBp2HvX h?2`27Q`2 r2 +�M }M/
i?2 +B`+H2b #2HQM;BM; iQ ࿿ #v �TTHvBM; i?2 BMp2`b2 Q7 i?2 Jƺ#Bmb i`�Mb7Q`K�iBQM
iQ i?2 +B`+H2b #2HQM;BM; iQ i?2 i`B�M;H2 ࿿஠X ஶ

q2 +�M �TTHv i?Bb iQ b?Qr,



Rek

G2KK� 8X8 G2i ᅺ ୩ ԅԈԁϵ	ඹ
 #2 � Jƺ#Bmb i`�Mb7Q`K�iBQMX h?2M ᅺ i�F2b
6Q`/ +B`+H2b iQ 6Q`/ +B`+H2bX

S`QQ7, q2 }`bi Q#b2`p2 i?�i ᅺ i�F2b 6�`2v T�B`b iQ 6�`2v T�B`b, A7ᅺ	ԩ
 � Ԑԩ � ԑԒԩ � ԓ
i?2M ᅺ নԟԠ঩ � Ԑԟ � ԑԠԒԟ � ԓԠ �
A7 ֋֌ �M/ ֋஧֌஧ �`2 � 6�`2v T�B`- i?2M bQ �`2 ᅺ ०֋֌ १ �M/ ᅺ ०֋஧֌஧ १- #2+�mb2	Ԑԟ � ԑԠ
	Ԓԟ஠ � ԓԠங
 ਲ 	Ԑԟ � ԑԠ
	Ԓԟ஠ � ԓԠங
 � 	Ԑԓ ਲ ԑԒ
ԟԠ஠ ਲ 	Ԑԓ ਲ ԑԒ
ԟ஠Ԡ� 	Ԑԓ ਲ ԑԒ
	ԟԠ஠ ਲ ԟ஠Ԡ
� ਸ਼� �
LQr i�F2 �Mv 6Q`/ +B`+H2 �M/ +QKTH2i2 Bi iQ � 6�`2v i`B�M;H2 ဃ #v �//BM; irQ
KQ`2 6Q`/ +B`+H2bX Aib +Q``2bTQM/BM; B/2�H i`B�M;H2 ࿿ Bb K�TT2/ #v ᅺ iQ �MQi?2`



Rej

B/2�H i`B�M;H2 ࿿஠- �M/ i?2 6Q`/ +B`+H2b #2HQM;BM; iQ ࿿ �`2 b2Mi iQ i?2 +B`+H2b
#2HQM;BM; iQ ࿿஠X h?2 p2`iB+2b Q7 ࿿஠ �`2 `�iBQM�H MmK#2`b 7Q`KBM; 6�`2v T�B`b-
#2+�mb2 ᅺ T`2b2`p2b 6�`2v T�B`bX h?mb i?2v 7Q`K � 6�`2v i`B�M;H2 ဃ஠ r?Qb2
+Q``2bTQM/BM; B/2�H i`B�M;H2 Bb 2[m�H iQ ࿿஠X �b i?2 +B`+H2b Q7 �M B/2�H i`B�M;H2
/2i2`KBM2 i?2 iQm+?BM; +B`+H2b- i?2 +B`+H2b Q7 i?2 6�`2v i`B�M;H2 ဃ஠ �`2 i?2 b�K2
�b i?2 +B`+H2b #2HQM;BM; iQ ࿿஠X ஶ


