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bQHpBM; bQK2 `B//H2b `2H�i2/ iQ T`Q#�#BHBivX
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 � �ԝ  � � �ԝ  � � ԝ  �ԝ  ԕ	ԝ  �

EMQrBM; i?�i ԕ	�
 � φϵ - i?2M r2 b22 i?�i ԕ	ԝ
 � φϵԝX

RR



dX AMi2;`�H +�H+mH�iBQM ௩
q?�i Bb i?2 p�Hm2 Q7 ௩��� Ԕ֓ɞԓԧ\
>BMi, i?Bb Bb biBHH � T`Q#�#BHBiv #�b2/ #QQF- /Q vQm `2+Q;MBx2 i?2 BMi2;`�M/
7mM+iBQM �b � 7�KQmb /2MbBiv 7mM+iBQM\
aQHmiBQM
h?2`2 �`2 irQ r�vb iQ bQHp2 i?Bb i?BbX
aQHmiBQM � UKQ`2 +�H+mH�iBQMb- H2bb 2H2;�MiV
aQHmiBQM � mb2b B/2�b 7`QK *�H+mHmb k- i?2 K�BM i`B+F Bb iQ H2iӾ � ௩��� Ԕ֓ɞԓԧX
G2iǶb i`v �M/ +�H+mH�i2 ӾϵX

Ӿϵ � ௷��� ௷��� Ԕ֓ɞԔ֔ɞԓԧԓԨ �
lbBM; TQH�` +QQ`/BM�i2b, ԧ � ᅻ +Qb ᅲ �M/ Ԩ � ᅻ bBM ᅲ- vQm +�M r`Bi2,� ௷ϵᇎЈ ௷��Ј ᅻԔᇏɞԓᅻԓᅲ �

� �ᅺ  	�� ௷��Ј �ᅻԔᇏɞ
 �� ᅺ<Ԕᇏɞ>��Ј � ᅺ  <�  �> � ᅺ
h?Bb K2�Mb i?�i Ӿ � ௩��� Ԕ֓ɞԓԧ � అᅺX
aQHmiBQM " UH2bb +�H+mH�iBQMb- KQ`2 2H2;�MiV
_2K2K#2`BM; i?�i i?2 /2MbBiv 7mM+iBQM Q7 � ;�mbbB�M `�M/QK p�`B�#H2 rBi?
K2�M ᅷ �M/ p�`B�M+2 ᅼϵ Bb, ԕ	ԧ
 � అ�ᅼఅ�ᅺ  Ԕȯɞ 	 ՝ᆡᆦ 
ɞ - vQm +�M }t ᅷ � �
�M/ ᅼ � φఅϵ X �HbQ- BMi2;`�iBM; � /2MbBiv 7mM+iBQM QM Bib bmTTQ`i ;Bp2b vQm �
#v /2}MBiBQMX �HH BM �HH- vQm +�M /2}M2 i?2 7QHHQrBM; BMi2;`�H,Ӿ � ௷��� �φఅϵఅ�ᅺԔ֓ɞԓԧ � �
q?B+? #`BM;b vQm iQ i?2 +QM+HmbBQM i?�i Ӿ � అᅺX

Rk



S`Q#�#BHBiv [m2biBQMb
3X J22i vQm` /�i2 �i � `�M/QK iBK2 iQ bTB+2 i?BM;b mT5 ௪
uQm �M/ vQm` /�i2 �;`22 iQ K22i #2ir22M 3TK �M/ NTKX 1�+? QM2 �``Bp2b
�i � `�M/QK iBK2 �M/ bi�vb i?2`2 7Q` R8 KBMmi2b- i?2M H2�p2bX q?�i Bb i?2
T`Q#�#BHBi i?�i vQm ;Q QM � /�i2 iQMB;?i\
aQHmiBQM G2i ԧ #2 vQm` �``Bp�H iBK2- �M/ Ԩ vQm` /�i2Ƕb �``Bp�H iBK2X 1bb2M@
iB�Hv- vQm �`2 i`vBM; iQ �Mbr2` i?2 7QHHQrBM; [m2biBQM,ප	]ԧ  Ԩ] ମ ����

G2iǶb /`�r �M/ +�H+mH�i2 i?2 �`2� Q7 BMi2`2bi5

qBi? bQK2 �H;2#`�- vQm +�M b22 i?�i i?2 bQHmiBQM Bb, Ϩφϩ X
Rj



NX _QHHBM; 8b ௪
uQm �`2 `QHHBM; � 7�B` bBt bB/2/ /B+2X q?�i Bb i?2 2tT2+i2/ MmK#2` Q7 `QHHb
mMiBH vQm `QHH irQ +QMb2+miBp2 8b\
aQHmiBQM
G2i ԍ #2 i?2 2p2Mi Q7 ;2iiBM; irQ +QMb2+miBp2 8X G2i u #2 i?2 2p2Mi Q7 ;2iiBM;
� 8X h?2M vQm +�M r`Bi2,ඩ<ԍ> � ��	� � ඩ<ԍ]Ԏ >
 � ��	� � ඩ<ԍ>

uQm �HbQ FMQr i?�i, ඩ<ԍ]Ԏ > � φϩ	� � �
 � Θϩ	� � ඩ<ԍ>
X .QBM; bQK2 +�H+mH�@
iBQMb- vQm ;2i ඩ<ԍ> � ��X
RyX lM7�B` +QBM ௩
uQm ?�p2 irQ +QBMbX PM2 Bb 7�B` �M/ i?2 Qi?2` QM2 ?�b irQ i�BHbX uQm TB+F
� +QBM �i `�M/QK, r?�i Bb i?2 T`Q#�#BHBiv i?�i i?2 +QBM vQm TB+F2/ Bb i?2
mM7�B` QM2 ;Bp2M i?�i vQm ;Qi 8 i�BHb BM � `Qr\
aQHmiBQM
h?Bb Bb � bi`�B;i?7Q`r�`/ �TTHB+�iBQM Q7 "�v2b `mH2X G2i Ӷ #2 i?2 2p2Mi i?�i
i?2 +QBM Bb mM7�B`- i?2M vQm +�M r`Bi2,

ප	Ӷ]ԉ ԉ ԉ ԉ ԉ 
 � ප	Ӷ ો ԉ ԉ ԉ ԉ ԉ 
ප	ԉ ԉ ԉ ԉ ԉ 
 � φϵ  �φϵ � φϵ  φϵȁ � ����
RRX 1tT2+i2/ p�Hm2 Q7 KBMBKmK ௩
G2i ԍ � ԊԝԘԕԞԡԜ	� �
 �M/ Ԏ � ԊԝԘԕԞԡԜ	� �
X 6BM/ ඩ<KBM	ԍ Ԏ 
>
aQHmiBQM
G2i ԏ � ԜԘԝ	ԍ Ԏ 
X ӻջ	ԩ
 � ප	ԏ ମ ԩ
 � ප	ԜԘԝ	ԍ Ԏ 
 ମ ԩ
Xӻջ	ԩ
 � �  ප	ԜԘԝ	ԍ Ԏ 
 � ԩ
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h?2 KBMBKmK Q7 irQ BM/2T2M/2Mi `�M/QK p�`B�#H2b Bb ;`2�i2` i?�M � p�Hm2
B7 �M/ QMHv B7 i?2v �`2 #Qi? ;`2�i2` i?�M i?�i p�Hm2, ӻջ	ԩ
 � �  ප	ԍ �ԩ
  ප	Ԏ � ԩ
X 6Q` � mMB7Q`K `�M/QK p�`B�#H2- vQm ?�p2 ප	ԍ � ԩ
 � �  ԩX
h�FBM; i?2 /2`Bp�iBp2- vQm ?�p2, ԕջ	ԩ
 � �	�  ԩ
ԕ - bQ vQm ?�p2 i?�i,ӻջ	ԩ
 � �  	�  ԩ
ϵX
6BM�HHv- vQm +�M +�H+mH�i2 i?2 2tT2+i2/ p�Hm2 mbBM; i?2 /2}MBiBQM,

ඩ<ԏ> � ௷φЈ ԩ  �	�  ԩ
ԓԩ � ��
RkX J�F2 � i`B�M;H25 ௪
uQm ?�p2 � biB+F Q7 H2M;i? �X uQm +mi Bi mMB7Q`KHv �i � TQBMi ԍ �M/ Ԏ X q?�i
Bb i?2 T`Q#�#BHBiv i?�i i?2 i?`22 T�`ib 7Q`K � i`B�M;H2\
h?2`2 �`2 irQ r�vb iQ bQHp2 i?BbX aQHmiBQM � UBMimBiBQM #�b2/V h?`22
b2;K2Mib 7Q`K � i`B�M;H2 B7 2p2`v b2;K2Mi Bb H2bb i?�M i?2 bmK Q7 i?2 Qi?2`
irQX uQm +�M bi�`i #v MQiBM; i?�i B7 i?2 irQ TQBMib �`2 QM i?2 b�K2 bB/2
Q7 i?2 KB//H2 TQBMi Ԃ � ��� i?2`2 Bb MQ +?�M+2 vQm �`2 ;QBM; iQ ;2i �
i`B�M;H2X h?Bb ?�TT2Mb rBi? T`Q#�#BHBiv φϵ X a�v MQr i?�i i?2 irQ TQBMib
�`2 QM /Bz2`2Mi bB/2- �M/ ԍ � Ԏ rBi?Qmi HQbBM; ;2M2`�HBivX AM i?Bb +�b2- Ԏ
+�MMQi #2 iQQ 7�` Qz- Qi?2`rBb2 i?2 KB//H2 b2;K2Mi rBHH #2 iQQ #B;X JQ`2
T`2+Bb2Hv- B7 Ԏ � ԍ � Ԃ - i?2M i?2 TQBMi +�MMQi #2 iQQ 7�` QzX h?Bb �;�BM
?�TT2Mb rBi? T`Q#�#BHBiv φϵ X aQ- i?2 }M�H �Mbr2` Bb φϵ  φϵ � φΚ
aQHmiBQM " U+�H+mH�iBQM #�b2/V
uQm +�M r`Bi2 i?2 i?`22 +QM/BiBQMb bm+? i?�i i?`22 b2;K2Mib 7Q`K � i`B�M;H2,

Ç ԧ � 	Ԩ  ԧ
 � �  Ԩ ݂ Ԩ � φϵ
Ç ԧ � 	�  Ԩ
 � Ԩ  ԧ ݂ Ԩ � φϵ � ԧ
Ç 	Ԩ  ԧ
 � 	�  Ԩ
 � ԧ ݂ ԧ � φϵ

LQr- H2iǶb THQi i?2b2 +QM/BiBQMb �M/ +�H+mH�i2 i?2 �`2� r?2`2 i?2v �`2 �HH
i`m25
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uQm b22 i?�i i?2 �Mbr2` Bb �;�BM φΚ X
RjX *QBM ;�KBM; ௩
uQm �`2 � ;Bp2M � +QBM- r?�i Bb i?2 2tT2+i2/ MmK#2` Q7 ~BTb M22/2/ iQ ;2i
irQ ?2�/b BM � `Qr\
aQHmiBQM
�b � bHB;?i KQ`2 ;2M2`�H bQHmiBQM- +QMbB/2` i?2 TQbbB#BHBiv i?�i i?2 +QBM KB;?i
MQi #2 7�B`X a�v ප	ӽ
 � ԟ �M/ ප	ԉ 
 � ԠX G2i � #2 i?2 MmK#2` Q7 ~BTb M22/2/
iQ ;2i irQ ?2�/b BM � `QrX h?2M- vQm +�M +QMiBMm2,ඩ<Ӷ> � ԟ  	� � ඩ<Ӷ]ӽ>
 � Ԡ  	� � ඩ<Ӷ]ԉ >

uQm FMQr i?�i ඩ<Ӷ]ԉ > � ඩ<Ӷ>X
JQ`2Qp2`,

Re



ඩ<Ӷ]ӽ> � ԟ  	� � ඩ<Ӷ]ӽӽ>
 � Ԡ  	� � ඩ<Ӷ]ӽԉ >
 "mi, ඩ<Ӷ]ӽӽ> � � �M/ඩ<Ӷ]ӽԉ > � ඩ<Ӷ>X SmiiBM; 2p2`vi?BM; iQ;2i?2` �M/ bQHpBM; 7Q` ඩ<Ӷ>- vQm ;2i,ඩ<Ӷ> � �X
R9X 6�B` Q//b 7`QK mM7�B` +QBM ௩
uQm �`2 ;Bp2M �M mM7�B` +QBMX *`2�i2 � 7�B` ;�K2X
aQHmiBQM
uQm +�M ~BT i?2 +QBM irB+2X .Bb+�`/ >> �M/ hhX A7 vQm +QMbB/2` +QMbB/2`
QMHv >h �M/ h> b2[m2M+2b- i?2M vQm ?�p2 � 7�B` ;�K2 QM vQm` ?�M/b #2+�mb2
i?2v ?�p2 2[m�H T`Q#�#BHBiv Q7 ?�TT2MBM;X

R8X �Mib ?2�/#miiBM; ௩
h?`22 �Mib �`2 bBiiBM; �i +Q`M2`b Q7 �M 2[mBH�i2`�H i`B�M;H2X 1�+? TB+Fb �
`�M/QK /B`2+iBQMX q?�i Bb i?2 T`Q#�#BHBiv i?�i MQM2 Q7 i?2K +QHHB/2\
"QMmb [m2biBQM, q?�i B7 r2 �`2 i�HFBM; �#Qmi � Ԛ@bB/2/ TQHv;QM\
aQHmiBQM

qBi?Qmi Qp2`i?BMFBM; i?Bb- �Mib /Q MQi +QHHB/2 B7 i?2v �HH +?QQb2 iQ ;Q `B;?i
Q` i?2v �HH +?QQb2 iQ ;Q H27iX h?Bb ?�TT2M rBi? T`Q#�#BHBiv,

Rd



ප	MQ +QHHBbBQM
 � 	��
ϯ � 	��
ϯ
qBi? i?2 b�K2 `2�bQMBM;- BM � Ԛ@bB/2/ TQHv;QM,ප	MQ +QHHBbBQM
 � 	��
ֆ � 	��
ֆ
ReX .`�rBM; �+2b5 ௩
>Qr K�Mv +�`/b rQmH/ vQm 2tT2+i iQ /`�r 7`QK � bi�M/�`/ /2+F Q7 �� +�`/b
#27Q`2 b22BM; �M �+2\
aQHmiBQM h?2`2 �`2 � �+2b BM � /2+F- vQm +�M `2T`2b2Mi i?�i rBi? H2ii2` �X
h?2M- i?2`2 �`2 Qi?2` +�`/b- vQm +�M `2T`2b2Mi i?2K rBi? *X h?2M- �Mv /2+F
+�M #2 `2T`2b2Mi2/ BM i?2 7QHHQrBM; r�v, *�*�*�*�*X LQi2, � b2[m2M+2 Q7
+�`/b * +�M �HbQ #2 2KTiv #2+�mb2 vQm +QmH/ ;2i �M �+2 BM vQm` }`bi /`�rX
h?2 2tT2+i2/ p�Hm2 Q7 +�`/b M22/2/ iQ #2 /`�rM Bb �HH i?2 QM2 +QMi�BM2/ BMӸ THmb i?2 �+2- PM �p2`�;2- � b2[m2M+2 * +QMi�BMb ΚΘ̈́ X aQ- }M�H �Mbr2` Bb,ΚΘ̈́ � �
RdX G2iǶb TH�v � /B+2 ;�K2 ௩
�HB+2 �M/ "Q# �`2 TH�vBM; � ;�K2 rBi? � /B+2X h?2 }`bi i?�i `QHHb � � rBMb���ãX >Qr Km+? b?QmH/ �HB+2 TH�v iQ ;Q }`bi\
aQHmiBQM h?2 T`Q#�#BHBiv i?�i �HB+2 rBMb B7 b?2 ;Q2b }`bi Bb i?2 T`Q#�#BHBiv
Q7 ;2iiBM; � QM i?2 }`bi i`v UHm+Fv ?2`5V Q` "Q# MQi rBMMBM; �7i2` ?2 i?`Qrb-
BM K�i?2K�iB+b,ප	�HB+2 rBMb QM }`bi iQbb
 � �� � ��	�  ප	"Q# rBMb QM }`bi iQbb


h?2 T`Q#�#BHBiv Q7 "Q# rBMMBM; �7i2` �HB+2 7�BHb Bb 2t�+iHv i?2 b�K2 �b i?2
T`Q#�#BHBiv Q7 �HB+2 rBMMBM; QM i?2 }`bi iQbb- bQ, ප	�HB+2 rBMb QM }`bi iQbb
 �ප	"Q# rBMb QM }`bi iQbb
X
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aQ, ප	�HB+2 rBMb QM }`bi iQbb
 � φϩ�Θϩ	�ප	�HB+2 rBMb QM }`bi iQbb

- K2�M@
BM; ප	�HB+2 rBMb QM }`bi iQbb
 � ϩφφ X aQ- i?2 2tT2+i2/ p�Hm2 Q7 ;QBM; }`bi
p2`bmb ;QBM; b2+QM/ Bb, ϩφφ  ���  Θφφ  ��� �� �X
R3X G2iǶb TH�v rBi? bQK2 +QBMb5 ௪
G2iǶb TH�v � +QBM ;�K25 q2 iQbb +QBMb mMiBH 2Bi?2` >> Q` h> b?Qr mTX A7
r2 b22 >>- vQm rBM ��ãX A7 r2 b22 h>- A rBM ��ãX �`2 vQm ?�TTv rBi? i?Bb
�``2M;2K2Mi\
aQHmiBQM uQm b?QmH/ bi�`i #v Q#b2`pBM; i?�i r?2M2p2` h Bb /`�rM- vQmǶ/
?�p2 MQ +?�M+2 Q7 rBMMBM;, 2Bi?2` r2 F22T ;2iiBM; hǶb �M/ MQi?BM; ?�TT2Mb-
Q` r2 ;2i � > �M/ A rBMX h?2 QMHv r�v 7Q` vQm iQ rBM Bb #v ;2iiBM; >>
BKK2/B�i2Hv- r?B+? ?�TT2Mb rBi? T`Q#�#BHBiv φΚ X h?2 /Bz2`2M+2 BM 2tT2+i2/
p�Hm2b BM i?Bb ;�K2 Bb i?2M,��  ��  ��  �� � �ã
uQm b?QmH/ MQi TH�v i?Bb ;�K25

RNX _QHHBM; /B+2b ௪
uQm �`2 `QHHBM; � /B+2 i?`22 iBK2b BM � `QrX q?�i Bb i?2 T`Q#�#BHBiv i?�i vQm
Q#i�BM � MmK#2`b BM bi`B+iHv BM+`2�bBM; Q`/2`\
aQHmiBQM
hQ #2 BM+`2�bBM;- }`bi i?2v M22/ iQ #2 /Bz2`2MiX h?Bb ?�TT2Mb rBi? T`Q#�@
#BHBiv �  Θϩ  Κν X h?2M- i?2`2 Bb QMHv QM2 +QM};m`�iBQM Qmi Q7 �� i?�i K�F2b
i?2K BM+`2�bBM;X �HH BM �HH- i?2 T`Q#�#BHBiv `2[m2bi2/ Bb, �  Θϩ  Κν  φϯΏ X
kyX 6B`bi iQbb rBi? BM7Q`K�iBQM ௩
� 7�B` +QBM Bb iQbb2/ ԝ iBK2bX :Bp2M i?�i i?2`2 r2`2 Ԛ ?2�/b BM i?2 ԝ iQbb2bb-
r?�i Bb i?2 T`Q#�#BHBiv i?�i i?2 }`bi iQbb r�b � ?2�/\
aQHmiBQM � UBMimBiBQMV

RN



AK�;BM2 Ԛ r�b 2[m�H iQ �X h?2M vQm rQmH/ #2 [mB+F iQ b�v i?�i i?2 T`Q#�#BHBiv
Bb Dmbi φ։ X LQi?BM; +?�M;2b r?2M vQm ;2M2`�HBx2 iQ Ԛ- bQ i?2 �Mbr2` Bb ֆ։ X
aQHmiBQM " U"�v2b `mH2V �MQi?2` bQHmiBQM Bb #�b2/ QM "�v2b `mH2X G2i Ӷ
#2 i?2 2p2Mi i?�i i?2`2 r2`2 Ԛ ?2�/b BM ԝ iQbb2bX G2i ӷ i?2 2p2Mi i?�i i?2
}`bi iQbb r�b ?2�/X uQm �`2 HQQFBM; 7Q`,ප	ӷ]Ӷ
 � ප	Ӷ]ӷ
  ප	ӷ
ප	Ӷ

uQm FMQr i?�i ප	ӷ
 � φϵ X 6Q` ප	Ӷ
- vQm M22/ iQ }M/ �HH i?2 TQbbB#H2 r�vb
iQ +?QQb2 Ԛ ?2�/b Qmi Q7 ԝ ?2�/b Qp2` �HH i?2 TQbbB#H2 iQ +?QQb2 ԝ iQbb2b-
r?B+? K2�Mb, ප	Ӷ
 � िՓՐीϵՓ X AM i?2 b�K2 r�v- vQm +�M +�H+mH�i2 ප	Ӷ]ӷ
- Dmbi
`2K2K#2`BM; i?�i vQm FMQr ?�p2 QM2 +QBM H2bb, ප	Ӷ
 � िՓȯՐȯीϵ	Փȯ

kRX _2+m`bBp2 +QBMb ௪
� #B�b2/ +QBM ?�b T`Q#�#BHBiv ԟ Q7 H�M/BM; QM ?2�/ �M/ T`Q#�#BHBiv Ԡ QM
H�M/BM; QM i�BHX q?�i Bb i?2 T`Q#�#BHBiv i?�i i?2 iQi�H MmK#2` Q7 ?2�/b �7i2`ԝ iQbb2b Bb 2p2M\
>BMi, uQm M22/ iQ }M/ � `2+m`bBp2 `2H�iBQMb?BT 7Q` i?Bb5
aQHmiBQM
G2i ප	ԝ
 #2 i?2 T`Q#�#BHBiv Q7 ?�pBM; �M 2p2M MmK#2` Q7 ?2�/b �7i2` ԝ iQbb2bX
h?2M, ප	ԝ
 � ԟ  	�  ප	ԝ  �

 � Ԡ  ප	ԝ  �

kkX G�mM+? i?2 M2r ~�pQm` Q7 TBxx�\ ௩
uQm #HBM/ 7QH/ ��� Bi�HB�Mb �M/ vQm K�F2 i?2K i�bi2 � M2r +?B+F2M@TBM2�TTH2@
iQ7m TBxx�X Gm+Fv vQm- i?2v �p2 MQ i�bi2 #m/b5 h?2v 2Bi?2` HBF2 Bi Q` MQi
`�M/QKHvX uQm �HbQ FMQr i?�i �� Q7 i?2K rBHH 7Q` bm`2 MQi HBF2 i?2 TBxx�-
#2+�mb2 i?2v /Q MQi HBF2 2�iBM; #HBM/2/X uQm b�KTH2 � T2QTH2- B7 i?2v �HH HBF2
vQm` M2r TBxx�- vQm rBHH K�F2 Bi �p�BH�#H2 BM �HH vQm` `2bi�m`�MibX

ky



q?�i Bb i?2 T`Q#�#BHBiv i?�i �HH i?2 � mb2`b HBF2 Bi\
aQHmiBQM

uQm M22/ iQ �pQB/ TB+FBM; i?Qb2 i?�i rBHH �Hr�vb b�v MQ- THmb ;2iiBM; i?2
`�M/QK v2b 7`QK �HHX h?Bb K2�Mb,������  ��  ������  ��  ������  ��  ������  ��  ������  ��
kjX .Bz2`2Mi /B+2 `QHHb ௩
uQm `QHH � /B+2 i?`22 iBK2bX q?�i Bb i?2 T`Q#�#BHBiv i?�i i?2 bmK Q7 i?2
Qmi+QK2b Bb ��- ;Bp2M i?�i i?2 i?`22 `QHHb �`2 /Bz2`2Mi\

kR



aQHmiBQM G2i Ӷ #2 i?2 2p2Mi i?�i i?2 bmK Bb �� �M/ H2i ӷ #2 i?2 2p2Mi i?�i
i?2 `QHHb �`2 /Bz2`2MiX h?2 `2[mB`2/ T`Q#�#BHBiv Bb,ප	Ӷ]ӷ
 � ප	Ӷ ો ӷ
ප	ӷ

uQm FMQr i?�i ප	ӷ
 � �  Θϩ  Κϩ X JQ`2Qp2`- i?2`2 �`2 QMHv � /Bz2`2Mi
T2`Kmi�iBQMb i?�i bmK iQ �� �M/ �HH ?�p2 /Bz2`2Mi p�Hm2b- i�FBM; BMiQ �++QmMi
T2`Kmi�iBQMb vQm ?�p2, ප	Ӷ ો ӷ
 � ϯϯΏϩΘΚ X LQr vQm ?�p2 2p2`vi?BM; vQm
M22/ iQ }M/ i?2 }M�H p�Hm25

k9X _2+m`bBp2 #�HHb TB+FBM; ௪
hrQ TH�v2`b �`2 TB+FBM; rBi?Qmi `2TH�+2K2Mi 7`QK � #H�+F #Qt L `2/ #�HHb
�M/ J #Hm2 #�HHbX h?2 }`bi QM2 i?�i TB+Fb � `2/ #�HH rBMbX q?�i Bb i?2
T`Q#�#BHBiv i?�i i?2 i?2 bi�`iBM; TH�v2`b rBMb\
>BMi, q`Bi2 /QrM � `2+m`bBp2 7Q`KmH�5
aQHmiBQM
h?Bb Bb Dmbi i?2 T`Q#�#BHBiv Q7 rBMMBM; BMbi�MiHv THmb i?2 T`Q#�#BHBiv Q7 i?2
b2+QM/ TH�v2` MQi rBMMBM; QM ?Bb }`bi /`�r �7i2` }`bi TH�v2` 7�BHb,ප	ԝ Ԝ
 � ԝԝ � Ԝ � Ԝԝ � Ԝ  	�  ප	ԝ Ԝ  �


k8X AMimBiBQM +?�HH2M;2` ௪
� 7�B` +QBM Bb iQbb2/ irB+2X Ab Bi KQ`2 HBF2Hv i?�i irQ ?2�/b b?Qr2/ mT ;Bp2M
i?�i �i H2�bi QM2 iQbb Bb ?2�/ Q` ;Bp2M i?�i i?2 b2+QM/ iQbb r�b ?2�/\
aQHmiBQM
G2i Ӷ #2 i?2 2p2Mi i?�i i?2 }`bi iQbb Bb ?2�/X G2i ӷ #2 i?2 2p2Mi i?�i i?2
b2+QM/ iQbb Bb ?2�/X
AM i?2 }`bi +�b2- vQm r�Mi iQ +�H+mH�i2,ප	Ӷોӷ]Ӷૌӷ
 � ප	Ӷ ો ӷ ો 	Ӷ ૌ ӷ

ප	Ӷ ૌ ӷ
 � ප	Ӷ ો ӷ
ප	Ӷ
 � ප	ӷ
  ප	Ӷ ો ӷ
 � ������ � ��

kk



AM i?2 b2+QM/ +�b2- vQm r�Mi iQ +�H+mH�i2,ප	Ӷ ો ӷ]ӷ
 � ප	Ӷ ો ӷ
ප	ӷ
 � ������ � ��
keX .B+2 `2@`QHH- Q` MQi\ ௩
uQm `QHH � e@bB/2/ /B+2 mT iQ irQ iBK2b- K2�MBM; i?�i vQm +�M biQT �i i?2
}`bi i?`QrX uQm �Hr�vb rBM i?2 p�Hm2 BM /QHH�`b Q7 i?2 H�i2bi i?`QrX >Qr
Km+? �`2 vQm rBHHBM; iQ T�v iQ TH�v i?Bb ;�K2\
aQHmiBQM A7 vQm `QHH � MmK#2` i?�i Bb �-� Q` �- vQm `2`QHH- Qi?2`rBb2 vQm
/QMǶiX AM +�b2 vQm /QMǶi `2`QHH- i?2 �p2`�;2 p�Hm2 vQm �`2 ;2iiBM; Bb �X AM
+�b2 r2 `2`QHH- i?2 �p2`�;2 p�Hm2 vQm ;2i Bb ���X AM iQi�H- i?2 2tT2+i2/ p�Hm2
Q7 i?2 ;�K2 : Bb i?2M, ඩ<Ӽ> � ��  � � ��  ���
kdX _�M/QK i`B�M;H2 ௪
uQm TB+F i?`22 TQBMib QM i?2 mMBi +B`+H2 �M/ 7Q`K � i`B�M;H2 rBi? i?2KX q?�i
Bb i?2 T`Q#�#BHBiv i?�i i?2 i`B�M;H2 BM+Hm/2b i?2 +2Mi2` Q7 i?2 mMBi +B`+H2\
aQHmiBQM
h�F2 irQ TQBMib � �M/ " �i `�M/QK QM � i`B�M;H2X .`�r i?2 b2;K2Mib T�bbBM;
i?`Qm;? i?Qb2 TQBMib �M/ i?2 Q`B;BMX PMHv Rf9 b2+iBQM Q7 i?2 +B`+mK72`2M+2
+�M ?�p2 i?2 TQBMi * bm+? i?�i i?2 Q`B;BM Bb BM+Hm/2/X

kj



k3X *?Q`/b BMi2`b2+iBQM ௩
a�v vQm /`�r � +B`+H2 �M/ /`�r irQ `�M/QK +?Q`/bX q?�i Bb i?2 T`Q#�#BHBiv
i?�i i?2v BMi2`b2+i\
aQHmiBQM
aQHmiBQM 6Bt i?2 }`bi +?Q`/ #v b2iiBM; U`�M/QKHvV irQ TQBMib �� �M/ ""X
G2i tt i?2 T`Q#�#BHBiv i?�i TQBMi * 7�HHb #2ir22M � �M/ "X h?2M- i?2 bQHmiBQM
Bb, � ௩φЈ ԧ	�  ԧ
ԓԧ � φϯ� AMbB/2 i?2 BMi2;`�H- r2 ?�p2, * #2ir22M � �M/ "
�M/ . MQi #2ir22M � �M/ "X hBK2b irQ #2+�mb2 r2 +QmH/ �HbQ mb2 . BMbi2�/
Q7 *X

kNX SQBMib QM b�K2 b2KB+B`+H2 ௩
uQm ?�p2 L TQBMibX q?�iǶb i?2 T`Q#�#BHBiv i?�i i?2v �HH HB2 BM i?2 b�K2
b2KB+B`+H2\
aQHmiBQM
SB+F `�M/QKHv QM2 TQBMi- +�HH Bi �X h?2 T`Q#�#BHBiv i?�i �HH i?2 Qi?2` TQBMib
�`2 BM i?2 b�K2 b2KB+B`+H2 Bb, φϵԹȯ h?2 }`bi TQBMi +�M #2 TB+F2/ `�M/QKHv
#2ir22M �HH LL TQBMib- bQ i?2 }M�H �Mbr2` Bb, ԃ  φϵԹȯ ԃ
jyX u2i �MQi?2` +QBM iQbb ;�K2

hrQ TH�v2`b TH�v � ;�K2X �b bQQM �b i?2 b2[m2M+2 >h ?�TT2Mb- i?2 TH�v2`
r?Q ~BTb h rBMbX q?�i Bb i?2 T`Q#�#BHBiv i?�i i?2 }`bi TH�v2` rBMb\
aQHmiBQM
G2iǶb +QM/BiBQM QM i?2 }`bi iQbb, ප	Ӷ
 � φϵ  ප	Ӷ]ӽ
 � φϵප	Ӷ]ԉ 

uQm FMQr i?�i ප	Ӷ]ԉ 
 � ප	ӷ
 � �  ප	Ӷ
ԅ	Ӷ ੮ ԉ 
 � ԅ	ӷ
 � �  ԅ	Ӷ

"2+�mb2 B7 vQm iQbb � h- BiǶb HBF2 vQm #2+QK2 TH�v2` "X
h?2 +�b2 rBi? ?2�/ +�M #2 i`2�i2/ +QM/BiBQMBM; QM i?2 iQbb Q7 ",ԅ 	Ӷ]ӽ
 � φϵප	Ӷ]ӽӽ
 � φϵප	Ӷ]ӽԉ 
ԅ	Ӷ ੮ ӽ

uQm FMQr i?�i #v /2}MBiBQM ප	Ӷ]ӽԉ 
 � � #2+�mb2 i?Bb Dmbi K2�Mb i?�i
" rQMX A7 BMbi2�/ " `QHHb �M >- r2 ?�p2, ප	Ӷ]ӽӽ
 � ප	ӷ]ӽ
 � � ප	Ӷ]ӽ
ԅ 	Ӷ ੮ ӽӽ
 � ԅ	ӷ ੮ ӽ
 � �  ԅ	Ӷ ੮ ӽ
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�M/ i?2 }M�H `2bmHi Bb, ප	Ӷ
 � Κνԅ	Ӷ
 �
jRX a+�`v ;�K2 URV ௩
� #mHH2i Bb Tmi BMiQ � e +?�K#2` `2pQHp2`X h?2 #�``2H Bb `�M/QKHv bTmMX hrQ
TH�v2`b i�F2 im`M TmHHBM; i?2 i`B;;2`X uQm +�M +?QQb2 iQ ;Q }`bi Q` ;Q b2+QM/X
q?�i /Q vQm +?QQb2\
aQHmiBQM h?2 TH�v2` ;QBM; }`bi /B2b B7 #mHH2i Bb BM TQbBiBQM R-j Q` 8X h?2 TH�v2`
;QBM; b2+QM/ /B2b B7 #mHH2i Bb BM TQbBiBQM k-9 �M/ eX 1t�+i b�K2 T`Q#�#BHBiB2b5

jkX a+�`v ;�K2 UkV ௩
hrQ #mHH2ib �`2 Qmi BMiQ � e +?�K#2` `2pQHp2`X uQm` QTTQM2Mi TH�v2/ }`bi
�M/ ?2 Bb �HBp2 �7i2` i?2 }`bi i`B;;2`X uQm �`2 ;Bp2M i?2 QTiBQM iQ bTBM i?2
#�``2HX .Q vQm /Q Bi\
aQHmiBQM

A7 vQm bTBM i?2 #�``2H- i?2 T`Q#�#BHBiv Q7 HQbBM; Bb ϵϩ - B7 vQm /QMǶi bTBM i?2
#�``2H- i?2M Ai Bb ϵΘ X

k8



jjX a+�`v ;�K2 UjV ௩
hrQ #mHH2ib �`2 Tmi BM irQ +QMb2+miBp2 TQbBiBQMb BM � e +?�K#2` `2pQHp2`X
uQm` QTTQM2Mi TH�v2/ }`bi �M/ ?2 Bb �HBp2 �7i2` i?2 }`bi i`B;;2`X uQm �`2
;Bp2M i?2 QTiBQM iQ bTBM i?2 #�``2HX .Q vQm /Q Bi\
aQHmiBQM h?2 T`Q#�#BHBiv i?�i i?2 M2ti +?�K#2` +QMi�BMb � #mHH2i Bb φΚ - bQ
+?�M+2 Q7 bm`pBp�H Bb ϯΚ X A7 vQm bTBM i?2 #�``2H- +?�M;2 Q7 bm`pBp�H Bb, � ϵϩ � ϵϯ X
j9X S`Q/m+i Q7 mMB7Q`Kb ௩
a�v vQm ?�p2 irQ `�M/QK p�`B�#H2b ԍ- Ԏ � lMB7Uy-RV i?�i �`2 BM/2T2M/2MiX
q?�i Bb i?2 T`Q#�#BHBiv i?�i i?2B` T`Q/m+i Bb ;`2�i2` i?2M φϵ\
aQHmiBQM
uQm +�M +�H+mH�i2 i?2 �`2� mM/2` i?2 +m`p2 Ԩ � φϵ֓ +QMi�BM2/ BM i?2 b[m�`2
Q7 H2M;i? �, �  �� � ௷φ

ȯɞ
��ԧԓԧ

j8X su /Bbi`B#miBQM ௩
A7 ԍ � 	� �
 �M/ Ԏ � � rBi? T`Q#�#BHBiv φϵ - Ԏ � � rBi? T`Q#�#BHBiv φϵ -
r?�i Bb i?2 /Bbi`B#miBQM Q7 ԏ � ԍԎ \
aQHmiBQM
Cmbi � bi`�B;?i7Q`r�`/ +�H+mH�iBQM,ප	ԏ � ԩ
 � ප	ԍԎ � ԩ
 � ප	ԍ � ԩ
ප	Ԏ � �
�ප	ԍ � ԩ
ප	Ԏ � �
 � ප	ԍ � ԩ

jeX J�Mv +QBM ;�K2b ௫
uQm ?�p2 � /Bz2`2Mi +QBM ;�K2b,

Ç :R, QM2 7�B` +QBM iQbbX A7 vQm ~BT ?2�/- vQm rBM ���īX A7 vQm ~BT i�BH-
vQm HQb2 ���īX

ke



Ç :k, ��� 7�B` +QBM iQbb2bX A7 vQm ~BT ?2�/- vQm rBM �īX A7 vQm ~BT i�BH-
vQm HQb2 �īX

Ç :j, uQm bi�`i rBi? � +�TBi�H Q7 ��īX ��� 7�B` +QBM iQbb2bX A7 vQm ~BT
?2�/- vQm rBM �īX A7 vQm ~BT i�BH- vQm HQb2 �īX A7 vQm ;2i iQ �- vQm biQT
TH�vBM;X

Ç :9, Ryy 7�B` +QBM iQbb2b- vQm +�M #2i �M �KQmMi vQm +?QQb2 7`QK BMBiB�H
bi�F2X uQm 2Bi?2` rBM �M/ /Qm#H2 i?2 #2i Q` HQb2 �M/ HQb2 i?2 #2iX

Ç q?�i Bb i?2 2tT2+i2/ p�Hm2 Q7 :R\

Ç q?�i Bb i?2 2tT2+i2/ p�Hm2 Q7 :k\

Ç Ab Ai #2ii2` iQ TH�v :j Q` :k\

Ç >Qr rQmH/ vQm TH�v :9 BM Q`/2` iQ K�tBKBx2 ඩ<Ӽ�> �M/ ඩ<HQ;Ӽ� ����>\
aQHmiBQM uQm +�M +�H+mH�i2 i?2 2tT2+i2/ p�Hm2 Q7 Ӽφ �b,ඩ<Ӽφ> � ��  ���  ��  ��� � ��
*`m+B�HHv- i?2 2tT2+i2/ p�Hm2 Q7 Ӽϵ Bb 2t�+iHv i?2 b�K2, ඩ<Ӽϵ> � ඩ<Ӽφ>X Ӽϵ
?�b H2bb p�`B�M+2X Ӽϯ ?�b i?2 �//BiBQM�H +QMbi`�BMi Q7 TQi2MiB�HHv biQTTBM;
�M/ HQbBM;- bQ AiǶb #2ii2` ;Q rBi? Ӽϵ 2p2M i?Qm;? i?2 T`Q#�#BHBiv Q7 #�MF`mT+v
Bb [mBi2 HQrX
6Q` i?2 H�bi [m2biBQM- bmTTQb2 vQm �Hr�vb #2i i?2 K�tBKmK �KQmMiX PM
i?2 }`bi ~BT- vQm rBM, ��� � �  ��� � ���X A7 vQm rBM- vQm #2i ��� �M/
rBM ��� � ���  � � ���X h?2 iQi�H T`Q}i Bb ���  �φ��  ���X h?Bb ?�TT2Mb
rBi? T`Q#�#BHBiv φϵȯɱɱ X Pi?2`rBb2- vQm Dmbi HQb2 ���X AM i?Bb r�v- vQm ?�p2
K�tBx2/ i?2 2tT2+i2/ p�Hm2,ඩ<ӼΚ> � ��φ��  	���  �φ��  ���
  	�  ��φ��
  ��� � ԐԛԞԣ
hQ K�tBKBx2 ඩ<HQ;ӼΚ � ���>- H2iǶb b�v vQm #2i ԧ �KQmMiX h?2 2tT2+i2/ ;�BM
Bb, ��	HQ;	�  ԧ

 � ��	HQ;	� � �ԧ



kd



h�FBM; i?2 /2`Bp�iBp2- vQm }M/ i?�i ԧ � φΚ K�tBKBx2b i?2 `2[mB`2/ 2tT2+i2/
p�Hm2X

jdX �Mi QM � +m#2 ௪
amTTQb2 i?2`2 Bb �M �Mi QM � p2`i2t Q7 � +m#2X q?�i Bb i?2 2tT2+i2/ MmK#2`
Q7 bi2Tb i?2 �Mi M22/b iQ i�F2 #27Q`2 `2�+?BM; i?2 QTTQbBi2 p2`i2t\
aQHmiBQM
SB+F � `�M/QK p2`i2tX q2 �`2 i?`22 bi2Tb �r�v 7`QK i?2 QTTQbBi2 p2`i2t-
bQ r2 H�#2H Bi rBi? jX h?2 p2`i2t2b M2B;?#Qm`BM; i?Bb p2`i2t �`2 irQ bi2Tb
�r�v 7`QK i?2 QTTQbBi2 p2`i2t- bQ r2 H�#2 i?2K rBi? kX "2�miB7mH /B�;`�K
iQ 2tTH�BM i?Bb,

G2iǶb MQr /2}M2 Ӻք �b i?2 2tT2+i2/ MmK#2` Q7 bi2Tb iQ #2 K�/2 iQ `2�+? �
p2`i2t H�#2H2/ rBi? ԘX uQm �`2 BMi2`2bi2/ BM }M/BM; ӺϯX ai�`iBM; rBi? ӺЈ-
+H2�`Hv ӺЈ � � �b i?2 �Mi Bb bBiiBM; QM i?�i p2`i2tX �7i2` i?2 �Mi DmKTb- Bi
7Q` bm`2 H�M/b QM � p2`i2t H�#2H2/ rBi? �- bQ vQm ?�p2, Ӻϯ � � � ӺϵX PM2
bi2T +HQb2`5 6`QK � k@p2`i2t- i?2 �Mi DmKTb rBi? T`Q#�#BHBiv ϵϯ iQ � R@p2`i2t
�M/ rBi? T`Q#�#BHBiv φϯ iQ � j@p2`i2t- bQ vQm ?�p2, Ӻϵ � � � ϵϯӺφ � φϯӺϯX
aBKBH�`Hv 7Q` � R@p2`i2t, Ӻφ � � � ϵϯӺϵ � φϯӺЈ � � � ϵϯӺϵ
SmiiBM; 2p2`vi?BM; iQ;2i?2`- vQm ?�p2, Ӻφ � �- Ӻϵ � � �M/ Ӻϯ � ��X
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j3X �MQi?2` /B+2 ;�K25 ௩
hrQ TH�v2`b 2�+? `QHH irQ bi�M/�`/ /B+2- }`bi TH�v2` �- i?2M TH�v2` "X A7
TH�v2` � `QHHb � bmK Q7 e- i?2v rBMX A7 TH�v2` " `QHHb � bmK Q7 d- i?2v rBMX
q?�i Bb i?2 T`Q#�#BHBiv i?�i � rBMb\
aQHmiBQM
h?2 T`Q#�#BHBiv Q7 `QHHBM; � bmK Q7 e rBi? irQ /B+2b Bb, ԟ � Θϯϩ X h?2 T`Q#�@
#BHBiv Q7 Q7 `QHHBM; � bmK Q7 d rBi? irQ /B+2b Bb ԡ � φϩ X h?2 T`Q#�#BHBiv Q7 �
rBMMBM; Bb, �ంֆ�Ј ԟ	�  ԟ
ֆ	�  ԡ
ֆ � ԟԟ � ԡ  ԟԡ
h?2 2tTH�M�iBQM Bb i?�i vQm �`2 bmKKBM; mT �HH T`Q#�#BHBiB2b Q7 �HH 2p2Mib,
� `QHHb � BKK2/B�i2Hvc � 7�BHb- " 7�BHb- �M/ i?2M � `QHHb �M/ bQ QMX h?2b2
T`Q#�#BHBiB2b �`2 BM/2T2M/2Mi T`Q#�#BHBiB2b �M/ vQm +�M bmK i?2K mTX

jNX GQib Q7 +QBM i?`Qrb ௪
6HBT Ryyyy 7�B` +QBMbX uQm �`2 Qz2`2/ � R@R #2i i?�i i?2 bmK Bb H2bb Ubi`B+iHvV
i?�M 8yyyX >Qr Km+? rQmH/ vQm #2i\ >Qr Km+? rQmH/ vQm #2i B7 bQK2QM2
i2HHb vQm i?�i i?2 bmK Q7 i?2 +QBMb Bb H2bb i?�M 8Ryy\
aQHmiBQM h?2`2 �`2 �φ���� TQbbB#H2 Qmi+QK2b Q7 i?2 b2[m2M+2X h?2 T`Q#�#BH@
Biv i?�i i?2`2 �`2 H2bb i?�M 8yyy ?2�/b Bb i?2 bmK Q7 �HH #BMQKB�H +Q2{+B2Mib
rBi? M I 8yyy /BpB/2/ #v i?2 iQi�H TQbbB#H2 Qmi+QK2bX h?Bb ;Bp2b vQm i?2
T`Q#�#BHBiv Q7 yX9NeX h?2 2tT2+i2/ p�Hm2 Q7 � #2i " Bb i?2M,�����  ӷ  ӷ  	�  ������

PMiQ i?2 b2+QM/ [m2biBQM, r2 +�M mb2 "�2vbB�M 7Q`KmH�- r?B+? ;Bp2b mb �
T`Q#�#BHBiv Q7 yX8y3X h?Bb �//BiBQM�H BM7Q`K�iBQM ;Bp2b mb �M 2/;25

9yX "2iiBM; QM �M mM7�B` +QBM ௪
uQm ?�p2 RyyīX uQm �`2 TH�vBM; � ;�K2 r?2`2 vQm #2iiBM; s /QHH�`b QM �
#B�b2/ +QBM ~BT rBi? � NyW T`Q#�#BHBiv Q7 #2BM; ?2�/X uQm K�F2 irB+2 i?2

kN



�KQmMi B7 BiǶb ?2�/ �M/ HQb2 �HH i?2 #2i �KQmMi B7 Bi Bb i�BHbX >Qr Km+? /Q
vQm i?BMF vQm b?QmH/ #2i QM 2�+? ~BT B7 vQm �`2 ;QBM; iQ TH�v 7Q` Ryy ~BTb\
aQHmiBQM A7 vQm Dmbi r�Mi2/ iQ K�tBKBx2 i?2 2tT2+i2/ rBMMBM;b- vQm b?QmH/
#2i K�tBKmK 2p2`v iBK2X >Qr2p2`- i?Bb rBHH ?�TT2M QMHv rBi? 	���
φ��
T`Q#�#BHBivX
G2iǶb b22 � /Bz2`2Mi bi`�i2;vX G2iǶb i`v iQ K�tBKBx2 i?2 rQ`bi +�b2 rBMMBM;bX
G2i ԍЈ ԍφ���ԍ։ #2 i?2 +m``2Mi r2�Hi? �i 2�+? bi�;2 Q7 i?2 ;�K2 �M/ H2iԡЈ ԡφ ��� ԡφ�� i?2 T`QTQ`iBQM Q7 +m``2Mi r2�Hi? i?�i vQm TH�+2 QM 2�+? #2i-
BX2 QM #2i Ԙ vQm #2i ԡքԍքφX
uQm FMQr i?�i QM � ;Bp2M im`M- i?2 `�iBQ Q7 Qm` r2�Hi? Bb չՎչՎȯ � �  ԡք
/2T2M/BM; B7 vQm rBM Q` HQb2 i?2 Ԙ im`MX
uQm r�Mi iQ K�tBKBx2 	ԍք�ԍքφ
 7Q` 2�+? ԘX uQm �`2 ;QBM; iQ K�tBKBx2ԛԞԖ	ԍք�ԍքφ
 � ���  	� � ԡք
 � ���  	�  ԡք
 �b AiǶb 2�bB2` iQ rQ`F rBi?X
qBi? bQK2 +�H+mHmb- vQm +�M b22 vQm K�tBKBx2 i?Bb rBi? ԡք � ���X q?B+? Bb
2[mBp�H2Mi iQ i?2 E2HHv +`Bi2`BQM BM i?Bb +�b2X

9RX JBMBKmK Q7 `�M/QK p�`B�#H2b ௪
G2i ԍφ ԍϵ ��� ԍ։ #2 mMB7Q`K BM/2T2Mi `�M/QK p�`B�#H2b � Ԋ	� �
X q?�i Bb
i?2 2tT2+i2/ p�Hm2 Q7 i?2 KBMBKmK\
aQHmiBQM G2i Ԃ #2 i?2 i?2 KBMBKmK Q7 i?2 `�M/QK p�`B�#H2bX uQm FMQr
#v /2}MBiBQM i?�i, ඩ<Ԃ> � ௷�Ј ප	Ԃ � ԣ
ԓԣ
AM i?Bb +�b2- ප	Ԃ � ԣ
 K2�Mb T`Q#�#BHBiv Q7 �HH ԝ p�`B�#H2b #2BM; ;`2�i2`
i?�M i- r?B+? ?�TT2Mb rBi? T`Q#�#BHBiv 	�  ԣ
։X LQiBM; i?�i ප	Ԃ � ԣ
 � �
7Q` ԣ � �- i?2M,

ඩ<Ԃ> � ௷φЈ 	�  ԣ
։ � �ԝ � �
jy



9kX hQbbBM; �M/ KmHiBTHvBM; ௫
� 7�B` +QBM Bb iQbb2/ ԝ iBK2bX q?�i Bb i?2 2tT2+i2/ T`Q/m+i Q7 i?2 MmK#2`
Q7 ?2�/b �M/ i�BHbX
aQHmiBQM
G2i ԍք � � B7 ?2�/- y Qi?2`rBb2X G2i ԝ � ���X G2i ӽ։ � ԍφ � ԍϵ � ��� � ԍ։
#2 i?2 MmK#2` Q7 ?2�/bX G2i ԉ։ � ԝ	ԍφ �ԍϵ �����ԍ։
 uQm �`2 BMi2`2bi2/
BM }M/BM;, ඩ<ӽ։ԉ։> � ඩ<ӽ։	ԝ  ӽ։
> � ���ඩ<ӽ։>  ඩ<ӽϵ։>ӽ։ Bb � #BMQKB�H /Bbi`B#miBQM- bQ r2 ?�p2 ඩ<ӽ։> � ԝԟ �M/ ඩ<ӽϵ։> � ԝԟ	�ԟ
X
�HH BM �HH vQm ?�p2, ඩ<ӽ։ԉ։> � 	ԝϵ  ԝ
ԟ	�  ԟ

9jX AM}MBi2 #Q�`/ ௫
uQm bi�`i rBi? �M 2KTiv �ԝ #Q�`/X 1p2`v im`M- `�M/QKHv TH�+2 � �� iBH2X
uQm F22T TH�+BM; iBH2b mMiBH BiǶb MQi TQbbB#H2 �MvKQ`2X q?�i Bb i?2 2tT2+i2/
7`�+iBQM Q7 i?2 #Q�`/ i?�i Bb +Qp2`2/ r?2M i?2 T`Q+2bb Bb }MBb?2/- �b ԝ ݂ �\
aQHmiBQM

jR



G2i ԍ։ #2 i?2 `�M/QK p�`B�#H2 /2MQiBM; i?2 }M�H MmK#2` Q7 b[m�`2b +Qp2`2/
#v /QKBMQb QM i?2 �ԧԝ #Q�`/- BX2X ᅲ։ � ඩ<ԍ։>X q2 FMQr i?�i ᅲЈ � ᅲφ � �
#2+�mb2 r2 +�MMQi }i �Mv iBH2X q2 �HbQ FMQr i?�i ᅲϵ � � �b i?2`2 Bb QMHv
bT�+2 7Q` QM2 iBH2 QMHvX A �K ;QBM; iQ bTHBi i?2 bQHmiBQM BM i?`22 /Bz2`2Mi
bi2Tb,

Ç ai2T R, 6BM/ � `2+Qm`bBp2 7Q`KmH�iBQM 7Q` ᅲ։X
Ç ai2T k, a2i mT � /Bz2`2MiB�H 2[m�iBQM iQ bQHp2 � 7mM+iBQM i?�i /2T2M/b

QM i?2 +Q2{+B2MibX
Ç ai2T j, aQHp2 i?2 /Bz2`2MiB�H 2[m�iBQM- �TTHv i�vHQ` b2`B2b iQ }M/ ᅲ։

#HQ+F2/ i?2`2X

G2iǶb bi�`i rBi? ai2T RX
G2i ԉք i?2 2p2Mi i?�i r2 TH�+2 i?2 iBH2 BM TQbBiBQM Ԙ �M/ Ԙ � �X q2 ?�p2 i?�iපԉք � φ։φ 7Q` 2p2`v ԘX h?2M r2 +�M +QM/BiBQM i?2 2tT2+i2/ p�Hm2 /2T2M/BM;
QM r?2`2 r2 TH�+2/ i?2 iBH2,ඩ<ԍ։> � ։φంք�ϯ ඩ<ԍ։]ԉք>  ප	ԉք
 � �ԝ  � ։φంք�Ј ඩ<ԍ։]ԉք>

jk



G2iǶb 7Q+mb QM � bBM;H2 i2`K ඩ<ԍ։]ԉք>X �i i?Bb TQBMi- r2 TH�+2/ � iBH2 BM
TQbBiBQM Ԙ- THmb r2 +�M biBHH TH�+2 bQK2 iBH2b QM i?2 H27i UԘ� bT�+2b `2K�BMBM;V
Q` `B;?i Uԝ  Ԙ  � bT�+2+b `2K�BMBM;V,ඩ<ԍ։]ԉք> � � � �ᅲքφ � ᅲ։քφ
q2 +�M i?2M r`Bi2 i?2 7QHHQrBM; `2+m`bBp2 7Q`KmH�iBQM,

ᅲ։ � � � �	ᅲЈ � ᅲφ � ��� � ᅲ։φ
ԝ  �
q2 MQr ?�p2 � `2+m`bBp2 7Q`KmH�iBQM- #mi r2 ?�p2 biBHH bQK2 r�v iQ ;QX PMiQ
ai2T k5
�i i?Bb TQBMi- r2 M22/ bQK2 r�v iQ bim/v i?2 b2[m2M+2 ᅲ։X q?�i #2ii2`
r�v i?�M mbBM; i?2b2 +Q2{+B2Mib BM � BM}MBi2 bmK\ G2iǶb /2}M2 ӻ	ԧ
 �௴�։�Ј ᅲ։ԧ։ � ௴�։�ϵ ᅲ։ԧ։X LQr- H2i Ӽ	ԧ
 � է	֓
֓ X q2 /2}M2 Ӽ	�
 � � iQ
K�F2 i?Bb /Bz2`2MiB�#H2X Ai rBHH �HbQ +QK2 BM ?�M/v H�i2`5 h?2 B/2� Bb iQ
bQK2?Qr /2`Bp2 BM7Q`K�iBQM QM ᅲ։ #v mbBM; Ӽ	ԧ
X G2iǶb bi�`i #v i�FBM; i?2
/2`Bp�iBp2,

Ӽ	ԧ
 � 	 �ం։�ϵ ᅲ։ԧ։φ
 � �ం։�ϵ ᅲ։	ԝ  �
ԧ։ϵ
LQr- r2 `2r`Bi2 i?2 `2+m`bBp2 7Q`KmH�iBQM 7QmM/ �#Qp2 �b, 	ԝ  �
ᅲ։ ��	ԝ  �
 � �	ᅲЈ � ᅲφ � ��� � ᅲ։ϵ
 �M/ +QMp2MB2MiHv mb2 Bi ?2`2,Ӽ	ԧ
 � �ం։�ϵ<�	ԝ  �
 � �	ᅲЈ � ᅲφ � ��� � ᅲ։ϵ
>ԧ։ϵ �

� �ం։�ϵ �	ԝ  �
ԧ։ϵ � � �ంֈ�Ј	ᅲЈ � ��� � ᅲֈ
ԧֈ
q2 FMQr 7`QK +�H+mHmb i?�i� �ం։�ϵ	ԝ  �
ԧ։ϵ � �	�  ԧ
ϵ

jj



qBi? bQK2 �H;2#`�- r2 +�M b22 i?�i i?2 b2+QM/ 2H2K2Mi +�M #2 r`Bii2M �b,�ంք�Ј �ᅲք�  ԧ � � ӻ	ԧ
�  ԧ � �ԧӼ	ԧ
�  ԧ
X �HH BM �HH- r2 ?�p2 i?2 7QHHQrBM; /Bz2`2MiB�H 2[m�iBQM,Ӽ	ԧ
  �ԧ�  ԧӼ	ԧ
 � �	�  ԧ
ϵ
A rBHH H2i vQm bQHp2 i?2 /Bz2`2MiB�H 2[m�iBQMX lbBM; :UyV 4 y iQ }M/ i?2
+QMbi�Mi * 4 @R- i?2M r2 ?�p2 i?�i :UtV Bb,

ӻ	ԧ
 � ԧӼ	ԧ
 � ԧ	�  ԧ
ϵ  ԧԔϵ֓	�  ԧ
ϵ � ԧ	�  ԧ
ϵ 	�  Ԕϵ֓

6BM�HHv- r2 �`2 �i ai2T jX G2iǶb mb2 i?2 i�vHQ` 2tT�MbBQM Q7 6UtV �`QmM/ �
iQ r`Bi2 6UtV �;�BM �b �M BM}MBi2X h?Bb r�v- i?2 +Q2{+B2Mi r2 }M/ BM i?2
h�vHQ` 2tT�MbBQM rBHH #2 2[m�H iQ ᅲ։X q2 ?�p2 i?�i i?2 h�vHQ` 2tT�MbBQM
Q7 ֓	φ֓
ɞ Bb ௴�։�Ј ԝԧ։ r?BH2 i?2 h�vHQ` 2tT�MbBQM Q7 Ԕϵ֓ Bb ௴�։�Ј 	ϵ
Փ։Ώ ԧ։X
h?2M- r2 ?�p2 i?�i ӻ	ԧ
 � �ం։�Ј	ԝ  ։ంք�Ј Ԙ	�
։ք	ԝ  Ԙ
� 
ԧ։
q?B+? K2�Mb r2 }M�HHv K�M�;2/ iQ }M/ᅲ։ � ԝ  ։ంք�Ј Ԙ	�
։ք	ԝ  Ԙ
�
h?2 bim/v Q7 i?2 HBKBi Bib2H7 Bb MQi bmT2` BMi2`2biBM;- #mi 7Q` i?2 +m`BQmb `2�/2`
r2 ?�p2 i?�i, HBK։݂� ᅲ։ � �  ԔϵX
99X aBM2 7mM+iBQM �M/ 2tT2+i�iBQMb ௪
G2i ԍ #2 � `�M/QK p�`B�#H2 mMB7Q`KHv /Bbi`B#mi2/ QM <� ᅺ>X q?�i Bb i?2
p�Hm2 Q7, ඩ<ԍ] bBMԍ>
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aQHmiBQM *QM/BiBQMBM; QM i?2 p�Hm2 Q7 bBMԍ K2�Mb FMQrBM; i?2 p�Hm2 Q7
bBMԍX EMQrBM; i?2 p�Hm2 Q7 bBMԍ ;Bp2b vQm irQ TQbbB#BHBiv 7Q` ԍ, 2Bi?2`
�`+bBMԍ Q` ᅺ�`+bBMԍX :Bp2M i?�i i?�i i?2 p�Hm2 Bb MQ`K�HHv /Bbi`B#mi2/ i?2
irQ TQbbB#BHBiB2b �`2 2[m�HHv HBF2Hv- bQ i?2 2tT2+i2/ p�Hm2 Bb Dmbi i?2 �p2`�;2,ඩ<ԍ] bBMԍ> � 	�`+bBMԍ � ᅺ  �`+bBMԍ
�� � ᅺ�
98X JBMmb  JBMmb 4 SHmb5 ௩
G2i ԍ �M/ Ԏ #2 irQ BM/2T2M/2Mi `�M/QK :�mbbB�M p�`B�#H2bX q?�i Bbඩ<ԍ]ԍԎ > 2[m�H iQ\
aQHmiBQM h?Bb T`Q#H2K `2[mB`2b � #Bi Q7 � i`B+FX G2i Ӷ � ԍ �M/ ӷ � Ԏ X
*H2�`Hv �HbQ � �M/ " �`2 BM/2T2M/2MiX h?2M- vQm ?�p2 i?�i, ඩ<ԍ]ԍԎ > �ඩ<ԍ]Ӷӷ> � ඩ<Ӷ]Ӷӷ> � ඩ<ԍ]ԍԎ >- r?B+? K2�Mb i?�i ඩ<ԍ]ԍԎ > � �5
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ai�iBbiB+b [m2biBQMb
9eX lM#B�b2/ pb +QMbBbi2Mi ௩
*�M vQm b?Qr+�b2 �M 2t�KTH2 Q7, RX �M mM#B�b2/ #mi MQi +QMbBbi2Mi 2biBK�iQ`
kX � #B�b2/ #mi MQi +QMbBbi2Mi 2biBK�iQ`
aQHmiBQM G2i 	ԧφ w  ԧ։
 � 	ᅷ ᅼϵ
 #2 `�M/QK b�KTH2b 7`QK � MQ`K�H /Bb@
i`B#miBQMX
h?2M, RX SB+FBM; ԧφ �b �M 2biBK�iQ` K�F2b Bi mM#B�b2/ #2+�mb2 Bib 2tT2+i2/
p�Hm2 Bb ᅷ #v /2}MBiBQM- #mi Ai Bb +H2�`Hv MQi +QMbBbi2Mi #2+�mb2 i?2 HBKBi Q7
i?2 b2[m2M+2 ԧφ ԧφ w  ԧφ /Q2b MQi +QMp2`;2 iQ ᅷ BM T`Q#�#BHBivX

kX 1biBK�iBM; MQr i?2 p�`B�M+2- i�FBM; Ԉϵ։ � φ։ ௴։ք�φ	ԧք  ԧ
ϵ ;Bp2b mb �
#B�b2/ #mi +QMbBbi2Mi 2biBK�iQ`X

9dX .`�rBM; MQ`K�HHv mMiBH r2 }M/ p�Hm2 ;`2�i2` i?�M vX ௩
uQm ?�p2 � `�M/QK p�`B�#H2 ԍ � 	� �
X q?�i Bb i?2 2tT2+i2/ MmK#2` Q7
/`�rb mMiBH vQm ;2i � p�Hm2 ;`2�i2` Q` 2[m�H i?�M v\
aQHmiBQM G2i Ӷ #2 i?2 2p2Mi ǳb�KTH2 � p�Hm2 ;`2�i2` i?�M vǴX uQm +�M r`Bi2,ප	ԍ ଯ Ԩ
 � �  ප	ԍ � Ԩ
 � �  ဈ	Ԩ
 � ԟ
h?2 /`�rb �`2 BM/2T2M/2Mi- bQ i?Bb +�M #2 b22M �b � ;2QK2i`B+ /Bbi`B#miBQM
rBi? T`Q#�#BHBiv Q7 bm++2bb ԟX "v /2}MBiBQM- vQm` bm++2bb /`�r rBHH ?�TT2M
�7i2` φ /`�rbX

93X .B+2 HQp2` ௩
uQm ?�p2 irQ ;�K2b vQm M22/ iQ +?QQb2 7`QK,

Ç AM ;�K2 �- vQm `QHH irQ /B+2b �M/ vQm rBM i?2 T`Q/m+i Q7 i?2 `QHHbX

Ç AM ;�K2 "- vQm `QHH QM2 /B+2 �M/ vQm rBM Bib p�Hm2 b[m�`2/X

je



q?B+? ;�K2 /Q vQm +?QQb2\
aQHmiBQM

G2iǶb +�H+mH�i2 2tT2+i2/ p�Hm2b Q7 i?2 irQ ;�K2bX G2i ԍ #2 i?2 p�Hm2 Q7 i?2
/B+2 `QHH2/X

Ç :�K2 � ?�b 2tT2+i2/ p�Hm2, ඩ<ԍ>  ඩ<ԍ>X
Ç :�K2 " ?�b 2tT2+i2/ p�Hm2, ඩ<ԍϵ>X

LQr i?2 i`B+FX uQm FMQr i?�i i?2 p�`B�M+2 Q7 �Mv MQM +QMbi�Mi `�M/QK
p�`B�#H2 Bb �Hr�vb ;`2�i2` i?�M � �M/ vQm �HbQ `2K2K#2` i?�i i?2 p�`B�M+2 Bb
/2}M2/ �b ඩ<ԍϵ>  ඩ<ԍ>ϵX SmiiBM; i?Bb irQ B/2�b iQ;?2i2` vQm ?�p2 i?�i,ඩ<ԍϵ> ଯ ඩ<ԍ>ϵ
J2�MBM; i?�i vQm rBHH +?QQb2 ;�K2 "X

jd



9NX .Q r2 HBp2 BM � bBKmH�iBQM\ ௪
uQm �`2 ;Bp2M �M Q`�+H2 i?�i �+ib �b � "2`MQmHHB `�M/QK ;2M2`�iQ`- vQm b22
2Bi?2` � Q` � �b QmiTmi rBi? � +2`i�BM T`Q#�#BHBiv ԟ i?�i Bb mMFMQrM iQ vQmX
>Qr +QmH/ vQm mb2 i?Bb Q`�+H2 iQ ;2M2`�i2 p�Hm2b 7`QK � bi�M/�`/ MQ`K�H
/Bbi`B#miBQM\
aQHmiBQM
G2iǶb ;2M2`�i2 ԃ b�KTH2b 7QHHQrBM; "2`MQmHHBUԟVX h?�MFb iQ i?2 +2Mi`�H HBKBi
i?2Q`2K- vQm ?�p2 i?�i, అԃ	ԍկ  ᅷ
ᅼ ݂ 	� �

AM i?Bb b2iiBM;- vQm ?�p2 i?�i ᅷ � ԟ- ᅼ � ఉԟ	�  ԟ
 �M/ ԍկ � ֓ȯ�ੈ�չԹկ X
h?2M- vQm +�M r`Bi2 i?�i ԍկ � 	ԟ φ	φ
կ 
X
hQ ;2i � p�Hm2 i?�i Bb /Bbi`B#mi2/ �b � bi�M/�`/ MQ`K�H /Bbi`B#miBQM- Dmbi i�F2
i?2 ԏ b+Q`2, ԏ	ԍկ
 � ԍկ  ԟఊ	φ
կ
8yX *Q``2H�iBQM Bb MQi +�mb�iBQM- �M/ +2`i�BMHv MQi BM/2T2M@
/2M+25 ௪
:Bp2 �M 2t�KTH2 r?2`2 ԍ �M/ Ԏ �`2 mM+Q``2H�i2/ #mi MQi BM/2T2M/2MiX
aQHmiBQM
G2iǶb ;Q #�+F iQ bQK2 /2}MBiBQMb, @ AM/2T2M/2Mi, ප	ԍ Ԏ 
 � ප	ԍ
  ප	Ԏ 
 @
lM+Q``2H�i2/, ӸԞԥ	ԍ Ԏ 
 � ඩ<ԍԎ >  ඩ<ԍ>ඩ<Ԏ > � �X
h?Bb FBM/ Q7 2t�KTH2b �`2 #2bi #mBHi mbBM; bBKTH2 ?QK2K�/2 /Bbi`B#miBQMb-
BMi2;2` p�Hm2b �M/ rBi? bQK2 /2T2M/2M+2 i?`Qr BMX 6Q` 2t�KTH2- H2i ԍ i�F2
p�Hm2b � � � rBi? 2[m�H T`Q#�#BHBiB2bX G2i Ԏ � � B7 ԍ � � �M/ Ԏ � �
Qi?2`rBb2X *H2�`Hv- u /2T2M/b QM s- bQ s �M/ u �`2 MQi BM/2T2M/2MiX aiBHH-
r2 ?�p2 i?�i, ඩ<ԍԎ > � ��	�
	�
 � ��	�
	�
 � ��	�
	�
 � �
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8RX *QBM iQbb ;�K2 rBi? �/p�Mi�;2 UQ` MQi\V ௩
�HB+2 ?�b ԝ�� +QBMb �M/ "Q# ?�b ԝ +QBMbX q?�i Bb i?2 T`Q#�#BHBiv i?�i �HB+2
?�b KQ`2 ?2�/b i?�M "Q#- �bbmKBM; i?�i i?2 +QBMb �`2 �HH 7�B`\
aQHmiBQM
� p2`v BMimBiBp2 bQHmiBQM, i?2 }`bi ԝ +QBMb Q7 �HB+2 K�i+? �HH i?2 ԝ +QBMb Q7
"Q#X h?Bb K2�Mb i?�i MQr �HB+2 ?�b � +QBM �M/ "Q# ?�b � +QBMb- i?2M i?2
T`Q#�#BHBiv i?�i �HB+2 ?�b bi`B+iHv KQ`2 ?2�/b i?�M "Q# Bb φϵ X
8kX "B�b /2i2+iQ` ௩
uQm ?�p2 �M mM7�B` +QBM, ප	ӽ
 � ��� �M/ ප	ԉ 
 � ���X >Qr K�Mv +QBM ~BTb
�`2 M22/2/ iQ /2i2+i i?�i i?2 +QBM Bb BM/22/ mM7�B`\
aBKBH�` [m2biBQM vQm +�M bQHp2 i?�i 7QHHQrb i?2 b�K2 B/2�, � +QBM Bb ~BTT2/
Ryyy iBK2b- Bi b?Qrb eyy iBK2b ?2�/X Ab Bi #B�b2/\
aQHmiBQM
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h?2`2 �`2 K�Mv r�vb iQ ;Q �#Qmi i?Bb- #mi i?2 K�BM B/2� Bb iQ mb2 i?2 +2Mi`�H
HBKBi i?2Q`2KX uQm FMQr i?�i ԝ չԹఉ	φ
 � 	� �
X h?2M- ԍկ � 	ԟ 	φ
։ 

q2 +�M i?2M mb2 i?2 w@b+Q`2 �M/ b�v, B7 i?2 w@b+Q`2 7Q` i?2 2KTB`B+�H ԍկ Bb
�#Qp2 b�v �- i?�M r2 b�v i?�i i?2 +QBM Bb BM/22/ #B�b2/X J2�MBM;- r2 Dmbi
M22/ iQ bQHp2 7Q` ԝ i?2 7QHHQrBM; 2[m�iBQM,ԍկ  ԟఊ	φ
։ � �
8jX 6BM/ i?2 /2MbBiv 7mM+iBQM Q7Ę i?2 �`2� Q7 � +B`+H25\ ௩
uQm TB+F i?2 `�/Bmb Q7 � +B`+H2 7`QK � mMB7Q`K /Bbi`B#miBQM rBi? p�Hm2b #2@
ir22M � �M/ �X q?�i Bb i?2 T`Q#�#BHBiv /2MbBiv Q7 i?2 �`2� Q7 i?2 +B`+H2\
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aQHmiBQM AM i?Bb FBM/ Q7 T`Q#H2Kb- Ai Bb mbm�HHv #2ii2` iQ +�H+mH�i2 i?2 *.6
Q7 i?2 `2[mB`2/ /Bbi`B#miBQMX h?2M- vQm ?�p2 i?2 2p2`v BM7Q`K�iBQM �#Qmi
vQm` /Bbi`B#miBQM, B7 vQm r�Mi i?2 /2MbBiv 7mM+iBQM vQm +�M Dmbi i�F2 i?2
/2`B�iBp2X
h?2 /2MbBiv 7mM+iBQM Q7 i?2 `�/Bmb Bb Dmbi ԕճ	ԡ
 � ԡ 7Q` � � ԡ � �X
G2iǶb MQr }M/ i?2 *.6,ӻբ	Ԑ
 � ප	Ӷ ମ Ԑ
 � ප	ᅺԡϵ ମ Ԑ
 � ප	ԡ ମ ఋԐᅺ
 � ௷ఉ ՆᆤЈ ԓԡ � ఋԐᅺ
89X A ;Bp2 vQm � `�M/QK MmK#2` ;2M2`�iQ`- vQm ;Bp2 K2Ęᅺ\5\ ௪
1biBK�i2 ᅺX >BMi, mb2 � `�M/QK MmK#2` ;2M2`�iQ`X
aQHmiBQM
� ;`2�i +H�bbB+X amTTQb2 vQm ?�p2 � b[m�`2 Q7 bBx2 �- rBi? #QiiQK H27i +Q`M2`
QM i?2 Q`B;BMX .`�r � +B`+H2 rBi? `�/Bmb � �M/ +2Mi2` QM i?2 Q`B;BM,
LQr- ;2M2`�i2 `�M/QK TQBMib BMbB/2 i?2 +B`+H2X uQm ?�p2 i?�i,

MmK#2` Q7 TQBMib BMbB/2 i?2 +B`+H2
iQi�H MmK#2` Q7 TQBMib � �`2� Q7 [m�`i2` Q7 +B`+H2 rBi? `�/Bmb R

�`2� Q7 b[m�`2 rBi? bBx2 R � ᇎΚ�
88X 1tT2+iBM; � #B; p�Hm2\ ௩
q?�i Bb i?2 2tT2+i2/ p�Hm2 Q7 i?2 K�t Q7 irQ /B+2 `QHHb\
aQHmiBQM
G2i ԍ �M/ Ԏ #2 i?2 p�Hm2b Q7 i?2 }`bi �M/ b2+QM/ `QHH `2bT2+iBp2HvX uQm �`2
BMi2`2bi2/ BM }M/BM; i?2 2tT2+i2/ p�Hm2 Q7 ԏ � K�t	ԍ Ԏ 
X
uQm �`2 /2�HBM; rBi? /Bb+`2i2 /Bbi`B#miBQMb- bQ vQm +�M Dmbi r`Bi2,

ඩ<ԏ> � ϩంք�φ Ԙ  ප	ԏ � Ԙ
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�HH i?�iǶb H27i Bb iQ }M/ ප	ԏ � Ԙ
X q2 ?�p2 i?`22 +�b2b, RX h?2 K�t p�Hm2 Bb
QM i?2 }`bi `QHH kX h?2 K�t p�Hm2 Bb QM i?2 b2+QM/ `QHH jX h?2 irQ `QHHb �`2
2[m�H
�M/ vQm +�M 2tT`2bb i?Bb �b 7QHHQrb,ප	Ԏ � Ԙ
 � ප	ԍ � Ԙ Ԏ � Ԙ
 � ප	ԍ � Ԙ Ԏ � Ԙ
 � ප	ԍ � Ԏ � Ԙ

h?2M,

ප	Ԏ � Ԙ
 � ��  	Ԙ  �
� � ��  	Ԙ  �
� � �  ��
8eX E22T QM TH�vBM;5 ௪
uQm ?�p2 � L@bB/2/ /B+2X uQm F22T `QHHBM; �M/ bmK p�Hm2b �b HQM; �b i?2
+m``2Mi `QHH Bb H�`;2` i?�M i?2 T`2pBQmbX q?�i Bb i?2 2tT2+i2/ p�Hm2 Q7 i?2
bmK\
aQHmiBQM
G2iǶb }M/ i?2 2tT2+i2/ p�Hm2 Q7 i?2 bmK B7 vQm }`bi `QHH � /B+2 rBi? p�Hm2ԡX 6Q` bm`2 vQm ?�p2 � p�Hm2 Q7 ԡ BM i?2 bmK- #2+�mb2 i?�i r�b i?2 }`bi
p�Hm2X h?2M- rBi? 2[m�H T`Q#�#BHBiv vQm ;2i p�Hm2b ?B;?2` i?�M ԡ � �X o�Hm2b
HQr2` i?�M ԡ +�M #2 `QHH2/- #mi i?2v �`2 MQi bmKK2/ mT �M/ i?2 ;�K2 2M/bX
SmiiBM; i?Bb B/2� BMiQ � 7Q`KmH�,ඩ<ԡ> � ԡ � �ԝඩ<ԡ � �> � �ԝඩ<ԡ � �> � ੈ � �ԝඩ<ԝ>
uQm �HbQ FMQr i?�i ඩ<ԝ> � ԝ #v /2}MBiBQMX
G2iǶb i?2M bQHp2 Bi bi�`iBM; 7`QK i?2 #�+F,ඩ<ԝ  �> � ԝ  � � �ԝඩ<ԝ> � ԝ  � � �ԝ  ԝ � ԝ
ඩ<ԝ�> � ԝ�� �ԝඩ<ԝ> � ԝ�� �ԝඩ<ԝ�>� �ԝඩ<ԝ> � ԝ�� �ԝԝ� �ԝԝ � ԝ
Ai Bb i?2M +H2�` iQ b22 i?�i ඩ<ԡ> � ԝ ԡX
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8dX E22T QM TH�vBM; T�`i k5 ௪
�bbmK2 vQm /`�r BM/2T2M/2MiHv 7`QK � mMB7Q`K MmK#2` ;2M2`�iQ` i?�i ;2M@
2`�i2b p�Hm2b #2ir22M � �M/ �X E22T /`�rBM; �b HQM; �b i?2 b2[m2M+2 Bb
KQMQiQMB+�HHv BM+`2�bBM;X q?�i Bb i?2 2tT2+i2/ H2M;i? Q7 /`�rb\
aQHmiBQM
G2iǶb /2}M2 ԍք � � B7 /`�r ԧք Bb BM i?2 HBbiX .`�r ԧք Bb BM i?2 HBbi B7 i?2
b2[m2M+2 Q7 /`�rb ԧφ ԧϵ w  ԧք Bb KQMQiQMB+�HHv BM+`2�bBM;X h?2`2 Bb �Hr�vb
QM2 +QM};m`�iBQM- K2�MBM; i?Bb ?�TT2Mb rBi? T`Q#�#BHBiv φք X h?2M- H2iǶb Tmi
i?Bb iQ rQ`FX A7 vQm i?BMF �#Qmi Bi- rBi? i?Bb b2i mT- vQm MQr M22/ iQ }M/
i?2 p�Hm2 Q7 i?2 7QHHQrBM; 2tT`2bbBQM, ඩ<௴�ք�φ ԍք>X h?Bb HQQFb � #Bi /�mMiBM;-
#mi Hm+FBHv vQm ?�p2 BM/2T2M/2+2- r?B+? K2�Mb i?�i,

1tT2+i2/ MmK#2` Q7 /`�rb � ඩ< �ంք�φ ԍք> � �ంք�φ ඩ<ԍք> � �ంք�φ �Ԙ� � �ంք�Ј �Ԙ� ��� � Ԕ�
83X E22T QM TH�vBM; T�`i j5 ௫
�bbmK2 vQm /`�r BM/2T2M/2MiHv 7`QK � mMB7Q`K MmK#2` ;2M2`�iQ` i?�i ;2M@
2`�i2b p�Hm2b #2ir22M � �M/ �X E22T /`�rBM; mMiBH i?2 bmK 2t+22/b �X >Qr
K�Mv iBK2b ?�p2 vQm /`�rM\
>BMi, aQHp2 i?2 ;2M2`�H T`Q#H2K, ǳmMiBH i?2 bmK 2t+22/b ԥǴ �M/ i`v iQ r`Bi2
/QrM � `2+m`bBp2 7Q`KmH�iBQM i?�i �HHQrb vQm iQ bQHp2 �M 2�bv /Bz2`2MiB�H
2[m�iBQMX
aQHmiBQM
h?2 [m2biBQM �bF2/ Bb � bT2+B�H +�b2 Q7 � KQ`2 ;2M2`�H [m2biBQM, vQm F22T
/`�rBM; mMiBH i?2 bmK 2t+22/b p�Hm2 ԥX G2iǶb bQHp2 i?2 ;2M2`�H T`Q#H2K5
uQm �`2 i?2M BMi2`2bi2/ BM }M/BM; i?2 2tT2+i2/ p�Hm2 Q7 i?2 bK�HH2bi ԝ bm+?
i?�i ௴։ք�φ Ԋք � ԥX G2iǶb +�HH i?Bb 2p2Mi ԃ֑X LQr QMiQ i?2 `2+mbBp2 7Q`KmH�@
iBQM, bmTTQb2 r2 b�KTH2 � p�Hm2 ԧX h?2M- r2 +�M r`Bi2,ԃ֑ � � � ԃ֑֓
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J2�MBM; i?�i r?2M vQm b�KTH2 � p�Hm2 ԧ- vQm �// R KQ`2 b�KTH2 �M/ vQm
�bF �;�BM i?2 b�K2 [m2biBQM #v b?B7iBM; i?2 2t+22/BM; p�Hm2 iQ ԥ  ԧX Ai Bb �
i`B+Fv T�bb�;2- AiǶb PE iQ bT2M/ bQK2 iBK2 iQ KmHH i?Bb Qp2`X ,V
LQr- H2iǶb +�H+mH�i2 i?2 2tT2+i2/ p�Hm2,Ӻ	ԥ
 � ඩ<ԃ֑> � � � ඩ<ԃ֑֓>
�b r2 �`2 bQHpBM; i?2 ;2M2`�H ԥ p�Hm2 +�b2- A /2}M2 i?2 2tT2+i2/ p�Hm2 �b �
7mM+iBQM Q7 ԥX G�i2` QM- vQm �`2 ;QBM; iQ +�H+mH�i2 i?2 p�Hm2 Ӻ	�
 iQ �Mbr2`
i?2 Q`B;BM�H [m2biBQMX h?2M- vQm ?�p2,Ӻ	ԥ
 � ඩ<ԃ֑> � ��ඩ<ԃ֑֓> � ��௷֑Ј Ӻ	ԥԧ
ԓԧ � �௷Ј֑ Ӻ	Ԩ
ԓԨ � ��௷֏Ј Ӻ	Ԩ
ԓԨ
h�FBM; i?2 /2`Bp�iBp2 #Qi? bB/2b,Ӻ	ԥ
 � Ӻ	ԥ

J2�MBM; i?�i Ӻ	ԥ
 � Ԕ֑X h?2M- }M�H �Mbr2`, Ӻ	�
 � ԔX *QM;`�ib 7Q`
K�FBM; Bi bQ 7�`- iBK2 7Q` � b?Q`i #`2�F iQ H2i vQm` #`�BM `2bi5 ,V

8NX GQQT2/ MQQ/H2b ௪
amTTQb2 vQm ?�p2 ��� MQQ/H2bX �i 2�+? bi2T- vQm `�M/QKHv TB+F irQ 2M/b
�M/ +QMM2+i i?2KX q?�i Bb i?2 2tT2+i2/ MmK#2` Q7 HQQTb\
aQHmiBQM
h?2`2 �`2 irQ +�b2b, 2Bi?2` vQm TB+F irQ 2M/b Q7 i?2 b�K2 MQQ/H2 Q` vQm
/QMǶiX G2iǶb 2tT`2bb i?Bb BM K�i?2K�iB+�H i2`Kb- #v /2}MBM; ඩ<ԝ> �b i?2
2tT2+i2/ MmK#2` Q7 HQQTb r?2M vQm ?�p2 ԝ MQQ/H2bXඩ<ԝ> � ԝिϵ։։ ी  <� � ඩ<ԝ  �>> � 	�  ԝिϵ։։ ी
  <� � ඩ<ԝ  �>>
.QBM; bQK2 +�H+mH�iBQM- vQm ?�p2,ඩ<ԝ> � ��ԝ  � � ඩ<ԝ  �>
>�`/2bi T�`i Bb /QM25 LQr- vQm +�M �HbQ `2+Q;MBx2 i?�i vQm ?�p2 ඩ<�> � �
�M/ vQm +�M `2+m`bBp2Hv bQHp2 7Q` ԝ � ���X
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eyX aT2+B�H b2[m2M+2 ௪
a�v vQm iQbb � +QBM ԝ iBK2bX >Qr K�Mv b2[m2M+2b Q7 8 ?2�/b 7QHHQr2/ #v 8
i�BHb /Q vQm Q#b2`p2 QM �p2`�;2\
aQHmiBQM
uQm +�M /2}M2 ԍք � � B7 Ԙ Bb i?2 bi�`iBM; TQBMi Q7 i?2 bT2+B�H b2[m2M+2X h?2M-
vQm �`2 BMi2`2bi2/ BM, ඩ< ։ంք�φ ԍք> � ։ంք�φ ඩ<ԍք>
�M/ vQm �HbQ FMQr i?�i, ඩ<ԍք> � 	φϵ
φЈ  	ԝ  ��
 r?B+? vQm +�M bm#biBim2
BMX
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*HQbBM; MQi2b
h?�MF vQm5

A7 vQm `2�+?2/ i?Bb 7�`- i?�MF vQm5 A ?QT2 vQm ?�p2 2MDQv2/ bQHpBM; i?2b2
ey `B//H2b �b Km+? �b A HBF2/, r`BiBM; i?2K- +H�bbB7vBM; i?2 /B{+mHiv mbBM;
BMi2;`�Hb �M/ /`�rBM; bBHHv BK�;2b5 ,V
Gm/Q
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