
*?�Ti2` e

S`2/B+iBQM P7 "`22/BM;
o�Hm2b

h?2 #`22/BM; p�Hm2 Ԥք Q7 �MBK�H Ԙ +�MMQi #2 Q#b2`p2/ Q` K2�bm`2/X Ai ?�b iQ #2
2biBK�i2/ 7`QK T?2MQivTB+ Q#b2`p�iBQMb mbBM; i?2 ;2M2iB+ KQ/2H b?QrM BM UeXRV
�M/ BM X

Ԩք � ᅷ � Ԥք � ԓք � Ԙք � Ԕք UeXRV

r?2`2 Ԩք Bb i?2 Q#b2`p�iBQM Q7 �MBK�H Ԙ- ᅷ +Q``2bTQM/b iQ � ;2M2`�H TQTmH�iBQM
K2�M Q7 i?2 Q#b2`p2/ T?2MQivTB+ p�Hm2b- Ԥք Bb i?2 #`22/BM; p�Hm2 Q7 �MBK�H Ԙ-ԓք Bb i?2 /QKBM�M+2 /2pB�iBQM �M/ Ԙք i?2 2TBbi�bBb 2z2+iX h?2 `�M/QK 2``Q`
i2`K Bb bvK#QHBx2/ rBi? ԔքX 6Q` i?2 T`2/B+iBQM Q7 #`22/BM; p�Hm2b- /QKBM�M+2
/2pB�iBQMb �M/ 2TBbi�bBb 2z2+ib �`2 MQi +QMbB/2`2/ iQ #2 BKTQ`i�MiX h?2`27Q`2
i?2v �`2 B;MQ`2/X h?Bb H2�/b iQ � bBKTH2` KQ/2H b?QrM BM UeXkVX

Ԩք � ᅷ � Ԥք � Ԕք UeXkV

h?2 2tT2+i2/ p�Hm2b �M/ i?2 p�`B�M+2@+Qp�`B�M+2 K�i`Bt Q7 i?2 KQ/2H b?QrM BM
UeXkV �`2 bT2+B}2/ �b

Ӻ ৡৠয় ԨքԤքԔք ৤ৢৣ � ৡৠয় ᅷ�� ৤ৢৣ
ԥԐԡ ৡৠয় ԨքԤքԔք ৤ৢৣ � ৡৠয় ᅼϵ֔ ᅼϵ֐ ᅼϵրᅼϵ֐ ᅼϵ֐ �ᅼϵր � ᅼϵր ৤ৢৣ UeXjV

9d
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eXR :2M2iB+ S`QT2`iB2b Q7 S`2/B+i2/ "`22/BM;
o�Hm2b

�b �H`2�/v K2MiBQM2/- #`22/BM; p�Hm2b +�MMQi #2 Q#b2`p2/ #mi Kmbi #2 2b@
iBK�i2/ Q` T`2/B+i2/ 7`QK T?2MQivTB+ /�i�X S`2/B+iBQM Q` 2biBK�iBQM Q7 �M
mMFMQrM T�`�K2i2` mbBM; bi�iBbiB+�H KQ/2HHBM; 2tT`2bb2b i?2 T`2/B+i2/ Q` 2biB@
K�i2/ [m�MiBiv �b � K�i?2K�iB+�H 7mM+iBQM Q7 i?2 Q#b2`p2/ /�i�X h?2 [m2biBQM
Bb ?Qr i?Bb 7mM+iBQM b?QmH/ HQQF HBF2 �M/ r?�i T`QT2`iB2b i?2 T`2/B+i2/ #`22/@
BM; p�Hm2b b?QmH/ 7mH}HHX AM i?2 +�b2 Q7 HBp2biQ+F #`22/BM;- QM2 Q#D2+iBp2 7Q` i?2
T`2/B+i2/ #`22/BM; p�Hm2b Bb i?�i i?2 `2bTQMb2 iQ b2H2+iBQM Bb K�tBKBx2/X

(>2M/2`bQM- RNej) 7QmM/ i?�i i?2 BKT`Qp2K2Mi Q7 �M QzbT`BM; ;2M2`�iBQM +QK@
T�`2/ iQ i?2 T�`2Mi ;2M2`�iBQM +�M #2 K�tBKBx2/ r?2M T�`2Mib �`2 b2H2+i2/
#�b2/ QM i?2 +QM/BiBQM�H 2tT2+i2/ p�Hm2 UӺ	Ԥ]Ԩ
V Q7 i?2 i`m2 #`22/BM; p�Hm2 Ԥ
;Bp2M i?2 Q#b2`p2/ T?2MQivTB+ p�Hm2b ԨX lM/2` i?2 �bbmKTiBQM Q7 KmHiBp�`B�i2
MQ`K�HBiv 7Q` Ԥ �M/ Ԩ- i?2 +QM/BiBQM�H 2tT2+i2/ p�Hm2 UӺ	Ԥ]Ԩ
V +�M #2 r`Bii2M
�b

Ӻ	Ԥ]Ԩ
 � Ӻ	Ԥ
 � ԒԞԥ	Ԥ
 Ԩյ 
 ੟ ԥԐԡ	Ԩ
਷φ ੟ 	Ԩ ਷ Ӻ	Ԩ

 UeX9V

�TTHvBM; i?2 2tT`2bbBQM BM UeX9V 7Q` i?2 T`2/B+iBQM Q7 #`22/BM; p�Hm2b- r2 +�M mb2
i?2 T`QT2`iv i?�i i?2 #`22/BM; p�Hm2 r�b /2}M2/ �b /2pB�iBQM 7`QK i?2 ;2M2`�H
K2�M r?B+? K2�Mb i?�i i?2 2tT2+i2/ p�Hm2 Ӻ	Ԥ
 Q7 i?2 i`m2 #`22/BM; p�Hm2 Ԥ BbӺ	Ԥ
 � �X

Ԥࣞ � Ӻ	Ԥ]Ԩ
 � � � ԒԞԥ	Ԥ
 Ԩյ 
 ੟ ԥԐԡ	Ԩ
਷φ ੟ 	Ԩ ਷ Ӻ	Ԩ

� ԒԞԥ	Ԥ
 Ԩյ 
 ੟ ԥԐԡ	Ԩ
਷φ ੟ 	Ԩ ਷ ᅷ
 UeX8V

1[m�iBQM UeX8V b?Qrb i?�i i?2 T`2/B+i2/ #`22/BM; p�Hm2 +QMbBbib Q7 irQ T�`ibX

RX 	Ԩ ਷ ᅷ
 b?Qrb i?�i i?2 Q#b2`p2/ T?2MQivTB+ p�Hm2b �`2 +Q``2+i2/ 7Q` i?2
}t2/ MQM@;2M2iB+ 2MpB`QMK2Mi�H 2z2+ib `2T`2b2Mi2/ #v ᅷX

kX ԒԞԥ	Ԥ
 Ԩյ 
੟ԥԐԡ	Ԩ
਷φ +Q``2bTQM/b iQ � r2B;?iBM; 7�+iQ` rBi? r?B+? i?2 +Q`@
`2+i2/ T?2MQivTB+ p�Hm2b �`2 KmHiBTHB2/X h?2 r2B;?iBM; 7�+iQ` /2T2M/b QM
TQTmH�iBQM T�`�K2i2`b bm+? �b i?2 ?2`Bi�#BHBiv �M/ i?2 ;2M2iB+ +Q``2H�iBQMX

"�b2/ QM i?2 /2}MBiBQM Q7 i?2 T`2/B+i2/ #`22/BM; p�Hm2 Ԥࣞ ;Bp2M BM UeX8V- i?2
7QHHQrBM; T`QT2`iB2b +�M #2 /2`Bp2/X

eXRXR lM#B�b2/M2bb
h?2 2tT2+i2/ p�Hm2 UӺ	Ԥࣞ
V Q7 i?2 T`2/B+i2/ #`22/BM; p�Hm2 Ԥࣞ +�M #2 +QKTmi2/
�b,
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Ӻ	Ԥࣞ
 � Ӻ	ԒԞԥ	Ԥ
 Ԩյ 
 ੟ ԥԐԡ	Ԩ
਷φ ੟ 	Ԩ ਷ Ӻ	Ԩ


� ԒԞԥ	Ԥ
 Ԩյ 
 ੟ ԥԐԡ	Ԩ
਷φ ੟ Ӻ	Ԩ ਷ Ӻ	Ԩ

� ԒԞԥ	Ԥ
 Ԩյ 
 ੟ ԥԐԡ	Ԩ
਷φ ੟ 	Ӻ	Ԩ
 ਷ Ӻ	Ԩ

 � � UeXeV

"2+�mb2 r2 ?�p2 �H`2�/v bT2+B}2/ i?�i Ӻ	Ԥ
 � �- Bi 7QHHQrb i?�i Ӻ	Ԥࣞ
 � Ӻ	Ԥ
 ��X h?Bb K2�Mb i?�i Ԥࣞ Bb �M mM#B�b2/ 2biBK�iQ` Q7 ԤX

eXRXk o�`B�M+2
h?2 p�`B�M+2 ԥԐԡ	Ԥࣞ
 Bb i?2 b�K2 �b i?2 +Qp�`B�M+2 ԒԞԥ	Ԥ
 Ԥࣞ
 #2ir22M i?2 i`m2
�M/ T`2/B+i2/ #`22/BM; p�Hm2X

ԥԐԡ	Ԥࣞ
 � ԥԐԡ	ԒԞԥ	Ԥ
 Ԩյ 
 ੟ ԥԐԡ	Ԩ
਷φ ੟ 	Ԩ ਷ Ӻ	Ԩ


� ԒԞԥ	Ԥ
 Ԩյ 
 ੟ ԥԐԡ	Ԩ
਷φ ੟ ԥԐԡ	Ԩ ਷ Ӻ	Ԩ

 ੟ ԥԐԡ	Ԩ
਷φ ੟ ԒԞԥ	Ԩ
 Ԥյ 
� ԒԞԥ	Ԥ
 Ԩյ 
 ੟ ԥԐԡ	Ԩ
਷φ ੟ ԒԞԥ	Ԩ
 Ԥյ 
ԒԞԥ	Ԥ
 Ԥࣞ
 � ԒԞԥ	Ԥ
 	ԒԞԥ	Ԥ
 Ԩյ 
 ੟ ԥԐԡ	Ԩ
਷φ ੟ 	Ԩ ਷ Ӻ	Ԩ


յ 
� ԒԞԥ	Ԥ
 	Ԩ ਷ Ӻ	Ԩ

յ 
 ੟ ԥԐԡ	Ԩ
਷φ ੟ ԒԞԥ	Ԩ
 Ԥյ 
� ԒԞԥ	Ԥ
 Ԩյ 
 ੟ ԥԐԡ	Ԩ
਷φ ੟ ԒԞԥ	Ԩ
 Ԥյ 
 � ԥԐԡ	Ԥࣞ
 UeXdV

eXRXj �++m`�+v
h?2 �++m`�+v Q7 � T`2/B+i2/ #`22/BM; p�Hm2 Bb K2�bm`2/ #v i?2 +Q``2H�iBQM ԡ֐Ӵࣞ֐
#2ir22M i`m2 �M/ 2biBK�i2/ #`22/BM; p�Hm2X h?Bb +Q``2H�iBQM Bb +QKTmi2/ �b

ԡ֐Ӵࣞ֐ � ԒԞԥ	Ԥ
 Ԥࣞ
ఉԥԐԡ	Ԥ
 ੟ ԥԐԡ	Ԥࣞ
 � ఌԥԐԡ	Ԥࣞ
ԥԐԡ	Ԥ
 UeX3V

�Hi2`M�iBp2Hv- i?2 `2HB�#BHBiv ӷ r?B+? +Q``2bTQM/b iQ i?2 b[m�`2 Q7 i?2 �++m`�+v
Bb Q7i2M bT2+B}2/ r?2M T`2/B+i2/ #`22/BM; p�Hm2b �`2 Tm#HBb?2/X

eXRX9 *QM/BiBQM�H .2MbBiv
AM bQK2 +�b2b- 2X;X- 7Q` bT2+B7vBM; +QM}/2M+2 BMi2`p�Hb Q7 i`m2 #`22/BM; p�Hm2b-
Bi KB;?i #2 BMi2`2biBM; iQ ?�p2 � HQQF �i i?2 +QM/BiBQM�H /2MbBiv ԕ	Ԥ]Ԥࣞ
X h?Bb
/2MbBiv Bb � KmHiBp�`B�i2 MQ`K�H /2MbBiv rBi? 2tT2+i2/ p�Hm2 Ӻ	Ԥ]Ԥࣞ
 �M/ p�`B�M+2ԥԐԡ	Ԥ]Ԥࣞ
X h?2b2 p�Hm2b +�M #2 +QKTmi2/ #�b2/ QM i?2 i?2Q`v Q7 +QM/BiBQM�H
KmHiBp�`B�i2 MQ`K�H /2MbBiB2bX
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Ӻ	Ԥ]Ԥࣞ
 � Ӻ	Ԥ
 � ԒԞԥ	Ԥ
 Ԥࣞյ 
 ੟ ԥԐԡ	Ԥࣞ
਷φ ੟ 	Ԥࣞ ਷ Ӻ	Ԥࣞ

 � ԤࣞԥԐԡ	Ԥ]Ԥࣞ
 � ԥԐԡ	Ԥ
 ਷ ԒԞԥ	Ԥ
 Ԥࣞյ 
 ੟ ԥԐԡ	Ԥࣞ
਷φ ੟ ԒԞԥ	Ԥࣞ
 Ԥյ 
� ԥԐԡ	Ԥ
 ੟ ঳� ਷ ԒԞԥ	Ԥ
 Ԥࣞյ 
ϵԥԐԡ	Ԥ
 ੟ ԥԐԡ	Ԥࣞ
঴� ԥԐԡ	Ԥ
 ੟ ॱ� ਷ ԡϵ֐Ӵࣞ֐ॲ UeXNV

eXRX8 S`2/B+iBQM 1``Q` o�`B�M+2 US1oV
"2+�mb2 2p2`v T`2/B+iBQM Bb �bbQ+B�i2/ rBi? �M 2``Q`- i?2 b�K2 Bb i`m2 7Q` i?2 T`2@
/B+i2/ #`22/BM; p�Hm2b ԤࣞX h?2 p�`B�#BHBiv Q7 i?2 2``Q` 7Q` i?2 T`2/B+i2/ #`22/BM;
p�Hm2b �`2 [m�MiB}2/ #v i?2 T`2/B+iBQM 2``Q` p�`B�M+2 US1oVX h?Bb Bb +QKTmi2/
�b

ԥԐԡ	Ԥ ਷ Ԥࣞ
 � ԥԐԡ	Ԥ
 ਷ �ԒԞԥ	Ԥ
 Ԥࣞ
 � ԥԐԡ	Ԥࣞ
 � ԥԐԡ	Ԥ
 ਷ ԥԐԡ	Ԥࣞ
� ԥԐԡ	Ԥ
 ੟ ঳� ਷ ԥԐԡ	Ԥࣞ
ԥԐԡ	Ԥ
঴� ԥԐԡ	Ԥ
 ੟ ॱ� ਷ ԡϵ֐Ӵࣞ֐ॲ UeXRyV

�b b?QrM BM bm#b2+iBQM eXRXe- i?2 bi�M/�`/ 2``Q` Q7 T`2/B+iBQM Ua1SV +�M #2 �
mb27mH [m�MiBivX a1S +Q``2bTQM/b Dmbi iQ i?2 b[m�`2 `QQi Q7 S1oX >2M+2

ԈӺԅ	Ԥࣞ
 � ఉԥԐԡ	Ԥ ਷ Ԥࣞ
 � ఊԥԐԡ	Ԥ
 ੟ ॱ� ਷ ԡϵ֐Ӵࣞ֐ॲ� ఊ� ਷ ԡϵ֐Ӵࣞ֐ ੟ ᅼ֐ UeXRRV

rBi? ᅼ֐ � ఉԥԐԡ	Ԥ
X
eXRXe *QM}/2M+2 AMi2`p�Hb
h?2 +QM}/2M+2 BMi2`p�H U*AV Kmbi �Hr�vb #2 �bbQ+B�i2/ rBi? � +2`i�BM 2``Q`@
H2p2H r?B+? Bb mbm�HHv /2MQi2/ #v ᅫX hvTB+�H p�Hm2b Q7 ᅫ KB;?i #2 ���� Q` ����X
6Q` ᅫ � ����- r2 +�M bT2+B7v i?2 ���@+QM}/2M+2 BMi2`p�HX qBi?BM i?Bb BMi2`p�H
�`QmM/ i?2 2tT2+i2/ p�Hm2- i?2 2M+HQb2/ bm`7�+2 #v i?2 /2MbBiv +m`p2 +Q``2bTQM/b
iQ ����X
AM i?2 +QMi2ti Q7 T`2/B+i2/ #`22/BM; p�Hm2b- i?2 +QM}/2M+2 BMi2`p�H 7Q` � bT2+B}2/
2``Q`@H2p2H ᅫ Q7 i?2 i`m2 #`22/BM; p�Hm2 Ԥ ;Bp2M � T`2/B+i2/ #`22/BM; p�Hm2 Ԥࣞ
KB;?i #2 Q7 BMi2`2bi 7Q` +2`i�BM [m�MiB}+�iBQM Q7 `BbFb r?2M mbBM; T�`2Mib rBi?
T`2/B+i2/ #`22/BM; p�Hm2b rBi? /Bz2`2Mi �++m`�+v p�Hm2bX
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hQ ;2i i?2 /2bB`2/ +QM}/2M+2 BMi2`p�H- r2 ?�p2 � HQQF �i i?2 +QM/BiBQM�H /2MbBiv
/2b+`B#2/ BM eXRX9X �M 2t�KTH2 Q7 bm+? � /2MbBiv Bb b?QrM BM i?2 /B�;`�K #2HQrX

−2 0 2
x

6B;m`2 eXR, *QM/BiBQM�H .2MbBiv rBi? *QM}/2M+2 AMi2`p�H

q?2M +QKT�`BM; UeXNV �M/ UeXRRV- Bi 7QHHQrb i?�i i?2 bi�M/�`/ /2pB�iBQM Q7 i?2
+QM/BiBQM�H /2MbBiv i?�i /2i2`KBM2b i?2 *A Bb ;Bp2M #v a1SX
h?2 +QM}/2M+2 BMi2`p�H *A �i � ;Bp2M 2``Q`@H2p2H U�b BM 6B;m`2 eXR r2 �bbmK2ᅫ � ����V Bb /2}M2/ #v i?2 HQr2` HBKBi ԛ �M/ i?2 mTT2` HBKBi ԜX 6`QK i?2 THQi
BM 6B;m`2 eXR- i?2 HBKBib �`2 /2}M2/ �b

ԛ � Ԥࣞ ਷ ԩ ੟ ԈӺԅԜ � Ԥࣞ � ԩ ੟ ԈӺԅ UeXRkV
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r?2`2 ԩ Bb i?2 [m�MiBH2 p�Hm2 bm+? i?�i i?2 bm`7�+2 mM/2` i?2 +m`p2 +Q``2bTQM/b
iQ � ਷ ᅫX 6Q` ᅫ � ����- i?2 p�Hm2 Q7 ԩ +Q``2bTQM/b iQ ����X h?2 p�Hm2b 7Q` ԩ �`2
Q#i�BM2/ pB� i?2 _@7mM+iBQM [MQ`KUVX

eXk "2bi GBM2�` lM#B�b2/ S`2/B+iBQM
h?2 �##`2pB�iBQM "GlS bi�M/b 7Q` "2bi GBM2�` lM#B�b2/ S`2/B+iBQM �M/ bmK@
K�`Bx2b bi�iBbiB+�H T`QT2`iB2b Q7 � +2`i�BM +H�bb Q7 T`2/B+iQ`bX (>2M/2`bQM- RNd8)
b?Qr2/ i?�i i?2 T`2/B+i2/ #`22/BM; p�Hm2 �b /2}M2/ BM UeX8V ?�b i?2 "GlS T`QT@
2`iB2bX "GlS@#�b2/ T`Q+2/m`2b �`2 i?2 /2@7�+iQ bi�M/�`/ K2i?Q/b iQ T`2/B+i
#`22/BM; p�Hm2bX h?2b2 T`Q+2/m`2b mb2 HBM2�` KBt2/ 2z2+ib KQ/2Hb iQ bBKmHi�@
M2QmbHv 2biBK�i2 }t2/ 2z2+ib �M/ T`2/B+i #`22/BM; p�Hm2bX GBM2�` KQ/2Hb i?�i
+QMi�BM #2bB/2b i?2 `�M/QK 2``Q` Qi?2` `�M/QK 2z2+ib �`2 +�HH2/ HBM2�` KBt2/
2z2+ib KQ/2HX h?2 +H�bbB}+�iBQM BMiQ }t2/ �M/ `�M/QK 2z2+ib Bb MQi #�b2/ QM
� mMBp2`b�HHv �++2Ti2/ /2}MBiBQMX 6Q` bQK2 2z2+ib rBi? /BbiBM+i �M/ � }MBi2
MmK#2` Q7 +H�bb2b Bi Bb 2�bv iQ +H�bbB7v i?2K �b }t2/ 2z2+ibX PM i?2 Qi?2` ?�M/
#`22/BM; p�Hm2b Q7 �MBK�Hb �`2 �Hr�vb KQ/2H2/ �b `�M/QK 2z2+ibX

eXj h?2 GBM2�` JBt2/ 1z2+ib JQ/2H
AM ;2M2`�H i?2 HBM2�` KBt2/ 2z2+ib KQ/2H ?�b i?2 7QHHQrBM; bi`m+im`2Ԩ � ԍԑ � ԏԤ � Ԕ UeXRjV

r?2`2 Ԩ p2+iQ` Q7 H2M;i? ԝ rBi? Q#b2`p�iBQMbԑ p2+iQ` Q7 H2M;i? ԟ rBi? }t2/ 2z2+ibԤ p2+iQ` Q7 H2M;i? Ԡ rBi? `�M/QK #`22/BM; p�Hm2bԔ p2+iQ` Q7 H2M;i? ԝ rBi? `�M/QK 2``Q` i2`Kbԍ ԝ ੎ ԟ BM+B/2M+2 K�i`Bt HBMFBM; }t2/ 2z2+ib iQ Q#b2`p�iBQMbԏ ԝ ੎ Ԡ BM+B/2M+2 K�i`Bt HBMFBM; `�M/QK #`22/BM; p�Hm2b iQ Q#b2`p�iBQMb
qBi? � HBM2�` KBt2/ 2z2+ib KQ/2H- r2 �HbQ ?�p2 iQ bT2+B7v i?2 2tT2+i2/ p�Hm2b
�M/ i?2 p�`B�M+2@+Qp�`B�M+2 K�i`B+2b 7Q` i?2 `�M/QK +QKTQM2Mib BM i?2 KQ/2HX
q2 bi�`i rBi? i?2 2tT2+i2/ p�Hm2b BM p2+iQ`@MQi�iBQMX

Ӻ ৡৠয় ԨԤԔ ৤ৢৣ � ৡৠয় ԍԑ�� ৤ৢৣ UeXR9V

h?2 p�`B�M+2@+Qp�`B�M+2 K�i`B+2b +�M #2 r`Bii2M �b

ԥԐԡ ৡৠয় ԨԤԔ ৤ৢৣ � ৡৠয় ԏӼԏյ � ԇ ԏӼ �Ӽԏյ Ӽ �� � ԇ ৤ৢৣ UeXR8V
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eX9 aQHmiBQMb hQ h?2 GBM2�` JBt2/ 1z2+ib
JQ/2H

AM i?2 HBM2�` KBt2/ 2z2+ib KQ/2H UeXRjV i?2 p2+iQ`b ԑ �M/ Ԥ �`2 mMFMQrM �M/ �`2
Q7 T`BK�`v BMi2`2bi r?2M mbBM; i?2 KQ/2H BM HBp2biQ+F #`22/BM; �TTHB+�iBQMbX �T@
THvBM; i?2 "GlS T`QT2`iB2b iQ i?2 KQ/2H UeXRjV H2�/b iQ i?2 7QHHQrBM; bQHmiBQMb
7Q` ԑ �M/ ԤX Ԥࣞ � Ӽԏյ ԋ ਷φ	Ԩ ਷ ԍ ࣞԑ
 UeXReV

r?2`2 ԋ bi�M/b 7Q` i?2 p�`B�M+2 +Qp�`B�M+2 K�i`Bt ԥԐԡ	Ԩ
 Q7 i?2 T?2MQivTB+
Q#b2`p�iBQMbX 6`QK UeXR8V- r2 +�M b22 i?�i ԋ +�M #2 +QKTmi2/ �b ԋ � ԏӼԏյ �ԇX h?2 p2+iQ` ࣞԑ bi�M/b 7Q` i?2 #2bi HBM2�` mM#B�b2/ 2biBK�i2 Q7 i?2 }t2/ 2z2+ibԑ r?B+? �`2 ;Bp2M #v ࣞԑ � 	ԍյ ԋ ਷φԍ
਷ԍյ ԋ ਷φԨ UeXRdV

r?2`2 	ԍյ ԋ ਷φԍ
਷ bi�M/b 7Q` � ;2M2`�HBx2/ BMp2`b2 Q7 	ԍյ ԋ ਷φԍ
X
"Qi? bQHmiBQMb BM UeXReV �M/ UeXRdV +QMi�BM i?2 K�i`Bt ԋ ਷φ r?B+? ?�b i?2 /B@
K2MbBQMb ԝ ੎ ԝ r?2`2 ԝ bi�M/b 7Q` i?2 MmK#2` Q7 Q#b2`p�iBQMbX AM T`�+iB+�H
#`22/BM; T`Q;`�Kb i?2 MmK#2` Q7 Q#b2`p�iBQMb Bb 7`2[m2MiHv BM i?2 Q`/2` Q7 ��ϩ
r?B+? K�F2b i?2 +QKTmi�iBQM Q7 ԋ ਷φ T`�+iB+�HHv BKTQbbB#H2X *_ >2M/2`bQM �M/
?Bb i2�K 7QmM/ i?�i i?2 bQHmiBQM Q7 i?2 bQ@+�HH2/ KBt2/ KQ/2H 2[m�iBQMb H2�/ iQ
2[mBp�H2Mi bQHmiBQMb 7Q` ࣞԑ �M/ ԤࣞX h?2 KBt2/ KQ/2H 2[m�iBQMb �`2 ;Bp2M #v

঳ ԍյ ԇ਷φԍ ԍյ ԇ਷φԏԏյ ԇ਷φԍ ԏյ ԇ਷φԏ � Ӽ਷φ ঴ ঳ ࣞԑԤࣞ ঴ � ঳ ԍյ ԇ਷φԨԏյ ԇ਷φԨ ঴ UeXR3V

h?2 �TTHB+�iBQM Q7 i?2 HBM2�` KBt2/ 2z2+ib KQ/2H UeXRjV BM GBp2biQ+F "`22/BM;
?�p2 H2/ iQ irQ bT2+B�HHv M�K2/ KQ/2Hb /2T2M/BM; QM r?�i r�b mb2/ �b `�M/QK
2z2+ibX h?2b2 KQ/2Hb �`2

RX bB`2 KQ/2H, 7Q` 2�+? Q#b2`p�iBQM i?2 BM~m2M+2 Q7 i?2 �MBK�Hb bB`2 r�b
mb2/ �b `�M/QK 2z2+iX

kX �MBK�H KQ/2H, i?2 BM~m2M+2 Q7 i?2 ;2M2iB+ +QKTQM2Mi Q7 2�+? �MBK�H
r�b mb2/ �b `�M/QK 2z2+iX

eX8 aB`2 JQ/2H
AM i?2 bB`2 KQ/2H i?2 2z2+i Q7 i?2 bB`2 Bb i�F2M �b � `�M/QK 2z2+iX h?Bb H2�/b
iQ i?2 7QHHQrBM; KQ/2H Ԩ � ԍԑ � ԏԢ � Ԕ UeXRNV
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r?2`2 Ԣ Bb � p2+iQ` Q7 H2M;i? Ԡ֎ rBi? �HH bB`2 2z2+ibX �HH Qi?2` +QKTQM2Mib �`2 i?2
b�K2 �b bT2+B}2/ 7Q` i?2 KQ/2H UeXRjVX h?2 p�`B�M+2@+Qp�`B�M+2 K�i`Bt ԥԐԡ	Ԣ

Q7 �HH bB`2 2z2+ib +Q``2bTQM/b iQԥԐԡ	Ԣ
 � Ӷ֎ ੟ ᅼϵ֎ UeXkyV

r?2`2 Ӷ֎ Bb i?2 MmK2`�iQ` `2H�iBQMb?BT K�i`Bt QMHv +QMbB/2`BM; `2H�iBQMb QM i?2
K�H2 bB/2 Q7 i?2 T2/B;`22X h?2 p�`B�M+2 +QKTQM2Mi ᅼϵ֎ Bb Q#i�BM2/ 7`QK i?2
p�`B�M+2 +QKTQM2Mib 2biBK�iBQM mbBM; � bB`2 KQ/2H �M/ Bi +Q``2bTQM/b iQ ����ᅼϵռ
r?2`2 ᅼϵռ Bb i?2 ;2M2iB+ �//BiBp2 p�`B�M+2X

h?2 bB`2 KQ/2H r�b /2p2HQT2/ 7Q` HBp2biQ+F TQTmH�iBQMb rBi? H�`;2 ?�H7@bB# 7�K@
BHB2b r?2`2 � ;Bp2M bB`2 ?�b � H�`;2 MmK#2` Q7 QzbT`BM;X �b � `2bmHi �HH bB`2b
;2i T`2/B+i2/ #`22/BM; p�Hm2bX �HH 72K�H2 �MBK�Hb �`2 MQi +QMbB/2`2/ BM i?2
2p�Hm�iBQM �M/ /Q MQi ;2i T`2/B+i2/ #`22/BM; p�Hm2bX

h?2 mb�;2 Q7 bB`2 KQ/2Hb 7Q` T`2/B+iBM; #`22/BM; p�Hm2b r�b K�BMHv �i i?2 #2@
;BMMBM; Q7 i?2 BMi`Q/m+iBQM Q7 i?2 "GlS K2i?Q/QHQ;vX Ai r�b KQiBp�i2/ #v i?2
HQr2` `2[mB`2K2Mib Q7 +QKTmiBM; TQr2`X

eXe �MBK�H JQ/2H
h?2 bQ@+�HH2/ �MBK�H KQ/2H mb2b i?2 #`22/BM; p�Hm2 Q7 2�+? �MBK�H �b � `�M/QK
2z2+iX AM K�i`Bt@p2+iQ` MQi�iBQM i?2 �MBK�H KQ/2H ?�b i?2 7QHHQrBM; bi`m+im`2XԨ � ԍԑ � ԏԐ � Ԕ UeXkRV

r?2`2 Ԑ Bb � p2+iQ` Q7 H2M;i? Ԡռ +QMi�BMBM; i?2 #`22/BM; p�Hm2b Q7 �HH �MBK�Hb
BM i?2 T2/B;`22X �HH Qi?2` +QKTQM2Mib �`2 i?2 b�K2 �b bT2+B}2/ 7Q` i?2 KQ/2H
UeXRjVX h?2 p�`B�M+2@+Qp�`B�M+2 K�i`Bt ԥԐԡ	Ԑ
 Q7 i?2 #`22/BM; p�Hm2b Bb /2}M2/
�b ԥԐԡ	Ԑ
 � Ӷᅼϵռ UeXkkV

r?2`2 Ӷ Bb i?2 MmK2`�iQ` `2H�iBQMb?BT K�i`Bt +QMi�BMBM; �HH B/2MiBiv #v /2b+2Mi
`2H�iBQMb?BTb BM � T2/B;`22X h?2 K�i`Bt Ӷ Bb bvKK2i`B+X h?2 Qz@/B�;QM�H 2H@
2K2Mib 	Ӷ
քօ BM `Qr Ԙ �M/ +QHmKM ԙ +QMi�BM i?2 T`Q#�#BHBiv Q7 �MBK�Hb Ԙ �M/ԙ b?�`BM; �HH2H2b i?�i �`2 B/2MiB+�H #v /2b+2MiX A/2MiBiv #v /2b+2Mi Q7 irQ �H@
H2H2b K2�Mb i?�i irQ �HH2H2b +�M #2 i`�+2/ #�+F BM i?2 T2/B;`22 iQ � +QKKQM
�M+2biQ`X �b �M 2t�KTH2 i?2 p�Hm2 Q7 	Ӷ
քօ #2ir22M irQ ?�H7@bB#b Ԙ �M/ ԙ Bb ���
�M/ #2ir22M irQ 7mHH@bB#b Bi Bb ���X h?2 /B�;QM�H 2H2K2Mib 	Ӷ
քք Q7 K�i`Bt Ӷ
+Q``2bTQM/b iQ � � ӻք r?2`2 ӻք Bb i?2 BM#`22/BM; +Q2{+B2Mi Q7 �MBK�H ԘX h?2
BM#`22/BM; +Q2{+B2Mi +Q``2bTQM/b iQ ��� Q7 i?2 `2H�iBQMb?BT +Q2{+B2Mi #2ir22M
T�`2Mib Ԣ �M/ ԓ Q7 ԘX
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eXd :2MQKB+ "GlS
qBi? i?2 `�TB/ BM+`2�b2 Q7 �MBK�Hb rBi? ;2MQivTB+ BM7Q`K�iBQM BM i?2 7Q`K Q7
aLS@;2MQivT2b- i?Bb BM7Q`K�iBQM +�M #2 mb2/ iQ T`2/B+i ;2MQKB+ #`22/BM; p�Hm2bX
"GlS@#�b2/ K2i?Q/b +�M #2 mb2/ iQ T`2/B+i ;2MQKB+ #`22/BM; p�Hm2b #�b2/ QM
;2MQKB+ BM7Q`K�iBQMX h?2 ;2MQKB+ "GlS KQ/2Hb +�M ?�p2 irQ /Bz2`2Mi 7Q`KbX

RX K�`F2`@2z2+i KQ/2Hb r?2`2 2�+? aLS@HQ+mb Bb i�F2M �b � `�M/QK 2z2+iX
kX #`22/BM; p�Hm2 #�b2/ KQ/2Hb r?2`2 ;2MQKB+ #`22/BM; p�Hm2b �`2 BM+Hm/2/

�b `�M/QK 2z2+ibX
�b HQM; �b i?2 MmK#2` Q7 ;2MQivT2/ �MBK�Hb Bb HQr2` i?�M i?2 MmK#2` Q7 ;2MQ@
ivT2b /2i2`KBM2/ T2` �MBK�H- i?2M KQ/2H UkV ?�b �/p�Mi�;2b Qp2` KQ/2H URV
rBi? `2bT2+i iQ `2[mB`2K2Mib Q7 +QKTmiBM; TQr2`X "mi �b i?2 MmK#2` Q7 ;2MQ@
ivT2/ �MBK�Hb BM+`2�b2b p2`v `�TB/Hv- KQ/2H URV KB;?i #2 7�pQ`�#H2 Qp2` KQ/2H
UkVX
�i i?Bb TQBMi Bi Bb BKTQ`i�Mi iQ MQi2 i?�i r?2i?2` r2 mb2 ;2MQKB+ BM7Q`K�iBQM
Q` MQi- i?2 ;Q�H Q7 i?2 T`2/B+iBQM Q7 #`22/BM; p�Hm2b `2K�BMb biBHH i?2 b�K2X q2
r�Mi iQ ;2i � T`2/B+iBQM Q7 i?2 ;2M2iB+ TQi2MiB�H Q7 2�+? �MBK�HX h?Bb T`2/B+iBQM
Kmbi #2 �b �++m`�i2 �b TQbbB#H2X h?2 `2�HBx2/ p�Hm2b Q7 i?2 T`2/B+iBQMb �`2 mb2/
iQ `�MF i?2 �MBK�HbX "�b2/ QM i?2b2 `�MFBM;b i?2 b2H2+iBQM /2+BbBQMb �`2 i�F2M
iQ /2i2`KBM2 i?2 T�`2Mib Q7 i?2 7mim`2 ;2M2`�iBQMb Q7 HBp2biQ+F �MBK�HbX
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