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U_2V+QMbi`mÏ½Q /� B/2MiB/�/2 T`Q}bbBQM�H, mK 2bim/Q M� 7Q`K�Ï½Q BMB+B�H
/2 2/m+�Ï½Q KmbB+�H

J�`BQ *�`/QbQR- G2pB aBHp�k-j- "2�i`Bx GB+m`bB9- 1Hb� :�#`B2H8-e- CQ½Q _Q/`B;m2bk

+�`/QbQ!BT#XTi- H2pBH2QM!mi�/XTi- KmbB+�72HBx!i2``�X+QKX#`- H2pB2Hb�!mi�/XTi- D#�`iQ!mi�/XTi

R1b+QH� amT2`BQ` /2 1/m+�Ï½Q- AMbiBimiQ SQHBiû+MB+Q /2 "`�;�MÏ�- SQ`im;�H
k1b+QH� /�b *BāM+B�b >mK�M�b 2 aQ+B�Bb- lMBp2`bB/�/2 /2 h`�b@Qb@JQMi2b 2 �HiQ .Qm`Q- SQ`im;�H

j*2Mi`Q /2 AMp2biB;�Ï½Q 2K *BāM+B�b 2 h2+MQHQ;B� /�b �`i2b- lMBp2`bB/�/2 *�iƦHB+� SQ`im;m2b�- SQ`iQ-
SQ`im;�H

9lMBp2`bB/�/2 62/2`�H /Q _BQ /2 C�M2B`Q- "`�bBH
8*2Mi`Q /2 1bim/Qb 6BHQbƦ}+Qb 2 >mK�MőbiB+Qb- lMBp2`bB/�/2 *�iƦHB+�- "`�;�- SQ`im;�H
e*2Mi`Q /2 1bim/Qb 2K G2i`�b- lMBp2`bB/�/2 /2 h`�b@Qb@JQMi2b 2 �HiQ .Qm`Q- SQ`im;�H

_2bmKQ

P 2t2`+ő+BQ /� T`Q}bb½Q /Q+2Mi2 2tB;2 � 2pQ+�Ï½Q /2 +QKT2iāM+B�b [m2 mHi`�T�bb�K +H�`�K2Mi2 � �THB@
+�#BHB/�/2 /2 iQ/Q Q +QM?2+BK2MiQ �+�/ûKB+Q �T`22M/B/Q M� 7Q`K�Ï½Q BMB+B�HX 1bi2 2Mi2M/BK2MiQ BMi`Q@
/mx � pBpāM+B� 2 � 2tT2`BāM+B� UT2bbQ�H 2 2/m+�iBp�V +QKQ 2H2K2MiQb BM/BbT2Mb�p2Bb M� U`2V+QMbi`mÏ½Q
2 KQ#BHBx�Ï½Q /2 MQpQb T`Q+2/BK2MiQb 2 +QM?2+BK2MiQb /B/�iB+Qb T�`� Q 2t2`+ő+BQ /2bi� T`Q}bb½QX S�`@
iBM/Q /2bi2 T`BM+őTBQ- Q T`2b2Mi2 i`�#�H?Q T`2i2M/2 �T`2b2Mi�` Qb `2bmHi�/Qb `272`2Mi2b � mK� T2b[mBb�
`2�HBx�/� MQ [m�/`Q /� 7Q`K�Ï½Q BMB+B�H /2 S`Q72bbQ`2b /2 1/m+�Ï½Q JmbB+�H MQ 1MbBMQ "�bB+Q- M�
1b+QH� amT2`BQ` /2 1/m+�Ï½Q /2 "`�;�MÏ�- [m2 T`Q+m`Qm BMp2biB;�` 2 +QKT`22M/2` Qb b�#2`2b 2 +QM?2@
+BK2MiQb /B/�iB+Qb /Qb T`Q72bbQ`2b 2bi�;B�`BQbX � B/2MiB}+�Ï½Q /2 2H2K2MiQb bB;MB}+�iBpQb T�`� 2bi2b
2bim/�Mi2b `2p2HQm@b2 7mM/�K2Mi�H T�`� Q 2bi�#2H2+BK2MiQ /2 mK� T`QtBKB/�/2 `2�H +QK Q Q#D2iQ /2
2bim/Q- 7�pQ`2+2M/Q Q +QM?2+BK2MiQ 2 �T`QtBK�Ï½Q /�b B/2B�b- 2tT2`BāM+B�b 2 T2`+2ÏǤ2b- +QMi`B#mBM/Q
/2 mK� 7Q`K� 2bb2M+B�H M� +QM+2Ï½Q 2 TH�M2�K2MiQ K2iQ/QHƦ;B+Q /2 iQ/Q Q 2bim/QX *QMbB/2`�M/Q Qb
T`QTƦbBiQb �bbBM�H�/Qb- � QTÏ½Q K2iQ/QHƦ;B+� BMb+`2p2@b2 MmK� T2`bT2iBp� [m�HBi�iBp�- BMi2`T`2i�iBp�
2 ?2`K2MāmiB+�- [m2 T2`KBiBm `2+QH?2` BM/B+�/Q`2b /Qb b�#2`2b 2 +QM?2+BK2MiQb /B/�iB+Qb /Qb T�`iB+B@
T�Mi2b /Q T`2b2Mi2 2bim/QX 1bi2b BM/B+�/Q`2b `2bmHi�K /� �M�HBb2 /�b M�``�iBp�b T2/�;Ʀ;B+�b 2 �miQ@
#BQ;`�}+�b `2/B;B/�b T2HQb T`Q72bbQ`2b 2bi�;B�`BQb �Q HQM;Q /� bm� T`�iB+� /2 2MbBMQ bmT2`pBbBQM�/�X
1bi� M�``�iBpB/�/2 �bbmKBm- /2 7Q`K� bBKmHi�M2�- /QBb b2MiB/Qb, URV mK T`BM+őTBQ K2iQ/QHƦ;B+Qc UkV
mK +�`�+i2` ?2`K2MāmiB+Q@2TBbi2KQHƦ;B+QX hQ/Q T`Q+2/BK2MiQ /2 Q`;�MBx�Ï½Q- �M�HBb2 2 i`�i�K2MiQ
/Qb /�/Qb i2p2 TQ` #�b2 Q .Bb+m`bQ /Q amD2BiQ *QH2iBpQX S�`� �HûK /� 2tT2`BāM+B� 2/m+�iBp� [m2 2bi2
2bim/Q �bbmKBm M� 7Q`K�Ï½Q /Qb T`Q72bbQ`2b 2bi�;B�`BQb- Qb `2bmHi�/Qb 2pB/2M+B�K [m2 �b 2tT2`BāM+B�b
pBp2M+B�/�b 2M[m�MiQ �HmMQb �bbmK2K `2H2p�M+B� M� +QMbi`mÏ½Q /2 +QM?2+BK2MiQbfT`Q+2/BK2MiQb /B@
/�iB+Qb- �Q Mőp2H /� /Bp2`bB/�/2 /�b T`�iB+�b 2 2bi`�iû;B�b /2 2MbBMQ 2 �Q Mőp2H /Q /2b2KT2M?Q /� �Ï½Q
/Q+2Mi2X

S�H�p`�b@*?�p2, 2/m+�Ï½Q KmbB+�Hc 7Q`K�Ï½Q BMB+B�Hc B/2MiB/�/2 T`Q}bbBQM�HX

R AMi`Q/mÏ½Q

� +QMbi`mÏ½Q /� B/2MiB/�/2 UBM/BpB/m�H 2 T`Q}bbBQM�HV �T`2b2Mi�@b2 +QKQ mK� 2MiB/�/2 K�`+�/� T2H�
+QKTH2tB/�/2X L2bi2 T�`iB+mH�`- Qb T`Q+2bbQb /2 bQ+B�HBx�Ï½Q T`Q}bbBQM�H- �b BMi2`�ÏǤ2b 2K +QMi2tiQ
2 �b `2T`2b2Mi�ÏǤ2b T2`K�M2Mi2K2Mi2 U`2V+QMbi`mő/�b 2 2K2`;2Mi2b /� �Ï½Q T`Q}bbBQM�H- �bbmK2K@b2
+QKQ �bT2iQb +�TBi�Bb 2K iQ/Q Q T`Q+2bbQ /2 +QMbi`mÏ½Q /BM�KB+� /� B/2MiB/�/2 T`Q}bbBQM�H U"2BD��`/-
J2BD2` � o2`HQQT- kyy9c .QHHQz- kyydc .m#�`- RNNdc :2`Q`;BB@>2KKBM;- "m`M�`/ � >QH;2`b2M- kyRec
>�K�MM � *QQT2`- kyRec G�miB2`- kyyRc a�BMb�mHB2m- RNNec h�H#Qi- kyR8VX 1bi2 2Mi2M/BK2MiQ +QHQ+� M�
7Q`K�Ï½Q BMB+B�H mK T�T2H T�`iB+mH�` 2 7mH+`�H 2K iQ/Q 2bi2 T`Q+2bbQX *QMim/Q- 2bi� 7Q`K�Ï½Q M½Q /2@
p2`� �T2M�b +QMi2KTH�` � �[mBbBÏ½Q /2 b�#2`2b Qm Q /2b2MpQHpBK2MiQ /2 +QKT2iāM+B�b 2 +QM?2+BK2MiQbX
.2p2 i�K#ûK 7QK2Mi�` T`Q+2bbQb /2 bQ+B�HBx�Ï½Q T`Q}bbBQM�H T`QKQp2M/Q Q +QMi�iQ 2 +QM?2+BK2MiQ
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/� `2�HB/�/2 2 /Q +QMi2tiQ /� T`Q}bb½Q � T�`iB` /� T`Q}bb½Q- /2 7Q`K� � T2`KBiB` � +QKT�`�Ï½Q 2
U`2V2H�#Q`�Ï½Q /�b `2T`2b2Mi�ÏǤ2b 2 T`�iB+�b T`Q}bbBQM�Bb UL�b+BK2MiQ- kyydVX 1bi2 T`Q+2bbQ /BM�KB+Q
2 U`2V+QMbi`miQ` û /2b2MpQHpB/Q �i`�pûb /� bmT2`�Ï½Q /Qb /B72`2Mi2b /2b�}Qb +QK [m2 Q T`Q72bbQ` b2 p�B
+QM7`QMi�M/Q MQ /2+Q``2` /� bm� pB/� T2bbQ�H 2 T`Q}bbBQM�H U>�K�MM � *QQT2`- kyReVX � B/2MiB/�/2
T`Q}bbBQM�H �bbmK2@b2 +QKQ mK 2bT�ÏQ /2 +QMbi�Mi2 +QMbi`mÏ½Q- QM/2 � T`Q+m`� /2 MQpQb +QM?2+BK2M@
iQb TQbbB#BHBi� [m2 2bi� B/2MiB/�/2 b2D� +QKT`22M/B/� 2 K�`+�/� TQ` mK +�`�+i2` /2 T`QpBbQ`B2/�/2X
AbiQ û- � B/2MiB/�/2 T`Q}bbBQM�H û +QMbi`mő/� MmK� `2H�Ï½Q QM/2 Q T`Q72bbQ` b2 �T`QT`B�- M2;� 2 bmT2`�
+QM?2+BK2MiQb 2 2tT2`BāM+B�b [m2 TQpQ�K Q b2m 2bT�ÏQf+QMi2tiQ T`Q}bbBQM�H U:QK2b- kyy3VX ú +H�`Q
[m2 2bi� +QMbi`mÏ½Q 2tB;2 mK� B/2MiB}+�Ï½Q +QK Qb /B72`2Mi2b KQ/Qb /2 �;B`- T2Mb�` 2 b2MiB` U`2~2t½Q-
�miQ+QM?2+BK2MiQ- �miQ/2i2`KBM�Ï½Q- �miQ+QM+2BiQ 2 2K�M+BT�Ï½QV [m2 +QMbiBim2K � bm� T`Q}bb½QX
L2bi2 T�`iB+mH�`- aQmx� UkyRkV `272`2 [m2 2bi� B/2MiB/�/2 b2 �bbmK2 +QKQ mK T`Q+2bbQ +QMiőMmQ- [m2
b2 BMB+B� +QK � 2tT2`BāM+B� T`û@T`Q}bbBQM�H 2 b2 p�B 7Q`i�H2+2M/Q +QK 2 MQb T`BK2B`Qb �MQb /2 i`�#�H?QX
lK� /�b 7�b2b K�Bb `2H2p�Mi2b M2bi� +QMbQHB/�Ï½Q û- b2K /ȹpB/�- � 7Q`K�Ï½Q BMB+B�HX L2bi� HBM?� /2
T2Mb�K2MiQ- .Ƕ�pBHH� UkyyNV /2bi�+� Q /2b2MpQHpBK2MiQ /2bi� B/2MiB/�/2 T`Q}bbBQM�H �i`�pûb /2 /m�b
7�b2b, URV bQ+B�HBx�Ï½Q T`û@T`Q}bbBQM�H Ui`�D2iƦ`B� BM/BpB/m�HVc 2 UkV bQ+B�HBx�Ï½Q T`Q}bbBQM�H U7Q`K�Ï½Q
BMB+B�HVX

LQb ȹHiBKQb �MQb û pBbőp2H Q +`2b+2Mi2 BMi2`2bb2 M� BMp2biB;�Ï½Q /2bi� i2K�iB+� MQ +�KTQ /� 2/m@
+�Ï½Q KmbB+�HX P �mK2MiQ /Qb 2bim/Qb +2Mi`�/Qb M� B/2MiB/�/2 KmbB+�H 2 T`Q}bbBQM�H 2 Q ;`�/m�H
BMi2`2bb2 bQ#`2 � M�``�iBp� iāK T2`KBiB/Q � �#2`im`� /2 MQp�b 7Q`K�b /2 T2Mb�` 2 +QKT`22M/2` Q
2/m+�/Q` KmbB+�H U�M/`2rb- a[mB`2 � h�K#QFQm kyy3c "2BD��`/- J2BD2` � o2`HQQT- kyy9c *?�b2 kyy8c
.QHHQz- kyydc .m#�`- RNNdc :2`Q`;BB@>2KKBM;- "m`M�`/ � >QH;2`b2M- kyRec qBMFH2` kyyjVX L2bi� HB@
M?�- Q 2t2`+ő+BQ K2KQ`B�HőbiB+Q /�b 2tT2`BāM+B�b T�bb�/�b `2�HBx�/Q +QK Qb T`Q72bbQ`2b T2`KBi2- �i`�pûb
/� �M�HBb2 /�b ?BbiƦ`B�b M�``�/�b- i2+2` � K�H?� /Q +QM?2+BK2MiQ +QMbi`mő/Q 2 TQbbB#BHBi� � 2Mi`�/�
MQ +2`M2 /Q T`Q+2bbQ B/2MiBi�`BQ T2bbQ�H 2 T`Q}bbBQM�H U�M/`�/2- kyyjc 6`2Bi�b � 6BQ`2MiBMB- kyy3VX
.2bi2 KQ/Q- mK /Qb +QMi`B#miQb 2TBbi2KQHƦ;B+Qb 2bb2M+B�Bb T�`� Q /2b2MpQHpBK2MiQ /Q T`2b2Mi2 2b@
im/Q 2 +QMb2[m2Mi2 2Mi2M/BK2MiQ /�b M�``�iBp�b US`�/Q- 62``2B`� � 62`M�M/2b- kyRRV `2/B;B/�b T2HQb
T�`iB+BT�Mi2b û- b2K /ȹpB/�- � Q#`� J2KƦ`B� *QH2iBp�- /2 J�m`B+2 >�H#r�+?b UkyRjVX S�`� Q �miQ`- �
H2K#`�MÏ� �bbmK2@b2 +QKQ mK �iQ /2 `27�x2`- `2+QMbi`mB` 2 `2T2Mb�` �b 2tT2`BāM+B�b /Q T�bb�/Q +QK
Qb QH?Qb 2 B/2B�b /2 ?QD2 Ua�p2HB- kyyeVX �+`2b+2Mi� [m2 2bi� K2KƦ`B� 2bi� /2T2M/2 /� `2H�Ï½Q +QK
iQ/Qb Qb ;`mTQb /2 +QMpBpāM+B� 2 /2 `272`āM+B� /2 +�/� mK /Qb BM/Bpő/mQb UT`Q72bbQ`2bVX ú b2m �`;m@
K2MiQ [m2 � +QMbi`mÏ½Q /2bi� H2K#`�MÏ� `2bmHi� /� +QM+2Ï½Q /Qb ǳK�i2`B�Bb [m2 2bi½Q- MQ T`2b2Mi2-
¨ /BbTQbBÏ½Q /Q BM/Bpő/mQ- MQ +QMDmMiQ /2 `2T`2b2Mi�ÏǤ2b [m2 TQpQ�K bm� +QMb+BāM+B� �im�HǴ Ua�p2HB-
kyye- TX N3VX � 2bi2 7�+iQ b2 /2p2 �+`2b+2Mi�` Q T`Q+2bbQ 2pQHmiBpQ 2 M�im`�H /� �Hi2`�Ï½Q /Q BM/BpB/mQ
2- +QMb2[m2Mi2K2Mi2- /�b bm�b B/2B�b- DmőxQb 2 p�HQ`2bX � T`QTQbi� 2tTHQ`�iƦ`B� bQHB+Bi�/� �Qb T�`iB@
+BT�Mi2b /2bi2 2bim/Q UT`Q72bbQ`2b 2bi�;B�`BQbV +�``2;� +QMbB;Q mK� QTQ`imMB/�/2 /2 2bi2b `2�HBx�`2K
mK� `2pBbBi�Ï½Q /Q T�bb�/Q U2tT2`BāM+B�b 2 T`�iB+�b KmbB+�BbV- QM/2 2bi2 û �Dmbi�/Q ¨b BKTQbBÏǤ2b 2
B/2B�b T2/�;Ʀ;B+�bf/B/�iB+�b �im�BbX S�`iBM/Q /� �bb2`iBp� /2 *?�mő URNN9- TX 39V 2K [m2 ǳQ KQ/Q /2
H2K#`�` û BM/BpB/m�H i�MiQ [m�MiQ bQ+B�HǴ- TQ/2KQb �}`K�` [m2 Q +QMi2ȹ/Q /2bb� H2K#`�MÏ� M½Q b2
2M+QMi`� MmK 2bi�/Q Tm`Q MQ +Ʀ/B;Q HBM;mőbiB+Q /Q M�``�/Q`X 1H� û i`�i�/� T2HQb BMi2MiQb /�[m2H2 [m2
M�``� 2 T2H�b Q`B2Mi�ÏǤ2b +mHim`�Bb 2 B/2QHƦ;B+�b /Q ;`mTQ 2 /Q +QMi2tiQ 2K [m2 Q bmD2BiQ b2 BMb2`2X

S�`iBM/Q /� +QM/BÏ½Q /2 [m2- M� +QMbi`mÏ½Q 2 /2}MBÏ½Q /� /Q+āM+B� Qb T`Q72bbQ`2b BMbTB`�K@b2 M�b
T`�iB+�b T2/�;Ʀ;B+�b 2 2tT2`BāM+B�bfpBpāM+B�b K�`+�Mi2b /Q b2m T2`+m`bQ 2b+QH�` U*mM?�- RN3Nc SBK2M@
i2H- RNNjV- T`2i2M/2KQb- �i`�pûb /Q /2b2MpQHpBK2MiQ /2bi2 2bim/Q- T2`+2#2`, URV [m2 +QM?2+BK2MiQb-
b�#2`2b 2 T`�iB+�b b½Q +QMbi`mő/�b [m�M/Q 2tBbi2 � `2+Q`/�Ï½Q /2 2tT2`BāM+B�b pBp2M+B�/�b 2M[m�MiQ
�HmMQb /Q kXǞ +B+HQ /Q 2MbBMQ #�bB+Qc UkV [m�Bb �b 2tT2`BāM+B�b bB;MB}+�iBp�b /2 2MbBMQ@�T`2M/Bx�;2Kc 2
UjV [m�H � TQi2M+B�HB/�/2 /� M�``�iBp� 2M[m�MiQ BMbi`mK2MiQ /2 `2~2t½Q 2 BMp2biB;�Ï½Q MQ /2b2MpQH@
pBK2MiQ /� T`Q}bbBQM�HB/�/2 /Q+2Mi2 2K 2/m+�Ï½Q KmbB+�HX

k JûiQ/Q

kXR S�`iB+BT�Mi2b

S�`iB+BT�`�K MQ T`2b2Mi2 2bim/Q +�iQ`x2 T`Q72bbQ`2b 2bi�;B�`BQb- [m�i`Q /Q b2tQ 72KBMBMQ 2 /2x /Q b2tQ
K�b+mHBMQ- +QK mK� Kû/B� /2 B/�/2 /2 pBMi2 2 i`āb �MQb- [m2 7`2[m2Mi�K Q +m`bQ /2 J2bi`�/Q 2K
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1MbBMQ /2 1/m+�Ï½Q JmbB+�H MQ 1MbBMQ "�bB+Q /� 1b+QH� amT2`BQ` /2 1/m+�Ï½Q /Q AMbiBimiQ SQHBiû+MB+Q
/2 "`�;�MÏ�X �TƦb � BM7Q`K�Ï½Q /Qb Q#D2iBpQb /Q 2bim/Q- iQ/Qb Qb T�`iB+BT�Mi2b �bbBM�`�K mK i2`KQ
/2 +QMb2MiBK2MiQ HBp`2 �miQ`Bx�M/Q � miBHBx�Ï½Q 2 /BpmH;�Ï½Q /Qb /�/Qb T`Q/mxB/Qb MQ /2+m`bQ /2bi�
T2b[mBb�X � iQ/Qb 7QB ;�`�MiB/Q Q T`BM+őTBQ /2 +QM}/2M+B�HB/�/2X

kXk hû+MB+�b 2 BMbi`mK2MiQb

P T`2b2Mi2 2bim/Q BMb+`2p2@b2 MmK� �#Q`/�;2K [m�HBi�iBp� U�K�/Q- kyR9c "Q;/�M � "BFH2M- RNN9V-
BMi2`T`2i�iBp� 2 ?2`K2MāmiB+�- M� [m�H � M�``�iBp� �bbmK2 T�T2H 7mH+`�H MQ �T2HQ ¨ �iBpB/�/2 `2~2tBp�
/Qb T�`iB+BT�Mi2b US`�/Q- 62``2B`� � 62`M�M/2b- kyRRVX 6�+2 ¨b +�`�+i2`őbiB+�b /Q Q#D2iQ /2 2bim/Q- 7QB
miBHBx�/� mK� T`QTQbi� /2 �M�HBb2 i2K�iB+� U�K�/Q- kyR9c _B2bbK�M- kyy3V 2 Q`;�MBx�Ï½Q /Qb /�/Qb
K�`+�/� T2H� i2Q`B� /� `2T`2b2Mi�Ï½Q bQ+B�H 2 b2mb T`2bbmTQbiQb bQ+BQHƦ;B+Qb @ .Bb+m`bQ /Q amD2BiQ
*QH2iBpQ UG27ĕp`2 � G27ĕp`2- kyy8VX 1bi2 T`Q+2/BK2MiQ iû+MB+Q +QMbBbi2 M� b2H2Ï½Q /2 +�/� mK� /�b
`2bTQbi�b BM/BpB/m�Bb /�b 2tT`2bbǤ2b@+?�p2 U1*>V 2 B/2B�b +2Mi`�Bb UA*V [m2 2K +QMDmMiQ +QMbi`Q2K
/Bb+m`bQb@bőMi2b2 U.a*VX

kXj S`Q+2/BK2MiQb

� `2+QH?� /Qb /�/Qb 7QB `2�HBx�/� MQ �MQ H2iBpQ /2 kyR8fkyRe DmMiQ /2 �HmMQb /Q +m`bQ /2 J2bi`�/Q
2K 1MbBMQ /2 1/m+�Ï½Q JmbB+�H MQ 1MbBMQ "�bB+Q- MQ +QMi2tiQ /� mMB/�/2 +m``B+mH�` /2 .B/�iB+�
/� 1/m+�Ï½Q JmbB+�HX Pb T�`iB+BT�Mi2b 7Q`�K +QMpB/�/Qb- 2K 7Q`KmH�`BQ T`ƦT`BQ- � `2/B;B` M�``�iBp�b
US`�/Q- 62``2B`� � 62`M�M/2b- kyRRV bQ#`2 �b pBpāM+B�b 2 2tT2`BāM+B�b pBpB/�b 2M[m�MiQ �HmMQb M�b
�mH�b /2 2/m+�Ï½Q KmbB+�H MQ kXǞ +B+HQ /Q 2MbBMQ #�bB+QX 1bi2 T`Q+2/BK2MiQ T`QKQp2m � 2biBKmH�Ï½Q
/� `2+Q`/�Ï½Q 2 B/2MiB}+�Ï½Q /2 �+QMi2+BK2MiQb 2 �T`2M/Bx�;2Mb bB;MB}+�iBp�b 2K +QMi2tiQ 2b+QH�`
U�HK2B/�- kyRRc aBHp�- kyRRVX 6�+2 �Q T`BM+őTBQ /2 +QM}/2M+B�HB/�/2- Qb T`Q72bbQ`2b 2bi�;B�`BQb [m2
T�`iB+BT�`�K M2bi2 2bim/Q b2`½Q B/2MiB}+�/Qb T2H� miBHBx�Ï½Q /2 mK bBbi2K� /2 B/2MiB}+�Ï½QX

j �M�HBb2 2 /Bb+mbb½Q /Qb `2bmHi�/Qb

*QMbB/2`�M/Q Qb Q#D2iBpQb [m2 /B`2+BQM�K 2bi2 2bim/Q T`Q+2/2KQb � mK� H2Bim`� +`őiB+Q@`2~2tBp� /Qb
`2bmHi�/QbX �bbBK- T2H� �M�HBb2 /�b M�``�iBp�b /� h�#2H� R TQ/2KQb B/2MiB}+�` 2 +QMbi�i�` [m2 �b
T`�iB+�b KmbB+�Bb pBp2M+B�/�b MQ kXǞ +B+HQ /Q 2MbBMQ #�bB+Q M½Q b2 `2p2H�`�K 2tT2`BāM+B�b bB;MB}+�iB@
p�bX 1bi2 7�+iQ 7QB `272`B/Q T2H� K�BQ`B� /Qb T�`iB+BT�Mi2b /Q 2bim/QX LQ MQbbQ 2Mi2M/BK2MiQ- 2bi2b
`2bmHi�/Qb b½Q Q 2+Q /2 mK� T2`bT2iBp� +QMb2`p�/Q`� [m2 T�miQm � T`�iB+� T2/�;Ʀ;B+� /� 2/m+�Ï½Q
KmbB+�H MQ 2MbBMQ #�bB+Q 2 [m2 b2 /2bT`2M/2 /� 7mMÏ½Q 2 BKTQ`i�M+B� /� 2/m+�Ï½Q KmbB+�H MQ +m``ő+mHQ
2 MQ /2b2MpQHpBK2MiQ ?QHőbiB+Q /Q �HmMQX �T2b�` /� M�im`�H i`�Mb7Q`K�Ï½Q /�b T`�iB+�b 2 2bi`�iû;B�b
�THB+�/�b 2K /2 b�H� /2 �mH�- M½Q /2Bt� /2 b2` BM[mB2i�Mi2 [m2 MQ +QMi2tiQ �BM/� TQbb�K b2` pBbő@
p2Bb `2KBMBb+āM+B�b /2 mK� K�i`Bx T2/�;Ʀ;B+� +2Mi`�/� 2K T`�iB+�b BMbi`mK2Mi�Bb T�`iB+mH�`2b 2 QM/2
� /2b+Q/B}+�Ï½Q /Q bBbi2K� bBK#ƦHB+Q û T`û@`2[mBbBiQ T�`� � �T`2M/Bx�;2K KmbB+�H U6�miH2v- kyRdVX
*QKQ 2b+`2p2 ar�MrB+F UkyyRV- b2 � KȹbB+� û mK� �iBpB/�/2 `2T`2b2Mi�iBp� /� MQbb� 2tT2`BāM+B�- 2M@
i½Q 2H� û Q bBbi2K� bBK#ƦHB+Q T`BK�`BQX � MQi�Ï½Q- � p2`#�HBx�Ï½Q Qm � `2T`2b2Mi�Ï½Q ;`�}+� �bbmK2K
Q T�T2H /2 bBbi2K�b b2+mM/�`BQb +QK BMi2`p2MÏ½Q M� i`�/mÏ½Q /Q /QKőMBQ `2T`2b2Mi�+BQM�HX

6�+2 ¨ M½Q bB;MB}+�M+B� 2 T`QtBKB/�/2 T2`�Mi2 �b T`�iB+�b 2tT2`B2M+B�/�b 2M[m�MiQ �HmMQb MQ kXǞ
+B+HQ /Q 2MbBMQ #�bB+Q- Qb T�`iB+BT�Mi2b KQbi`�K � M2+2bbB/�/2 /2 mK� `2+QM};m`�Ï½Q UM� 7Q`K� 2
+QMi2ȹ/QV /B/�iB+� /Qb T`Q+2/BK2MiQb 2tBbi2Mi2b MQ +QMi2tiQ /2 b�H� /2 �mH� /2 2/m+�Ï½Q KmbB+�H-
T`BM+BT�HK2Mi2 MQ [m2 +QM+2`M2 ¨ /Bp2`bB/�/2 /�b 2tT2`BāM+B�b �bbQ+B�/�b ¨ T`�iB+� BMbi`mK2Mi�HX
ú pBbőp2H M� h�#2H� k � +2`i2x� /2 M½Q b2 `2T2iB`2K �H;mMb /Qb T`Q+2/BK2MiQb 2 T`�iB+�b MQb b2mb
+QMi2tiQb 2/m+�iBpQbX L� K�BQ`B� /�b M�``�iBp�b �M�HBb�/�b 2tBbiBm mK� /QKBM�M+B� /2 bm;2biǤ2b /2
bm#biBimBÏ½Q Qm M½Q +2Mi`�HBx�Ï½Q /�b T`�iB+�b BMbi`mK2Mi�Bb M� miBHBx�Ï½Q ȹMB+� /� ~�mi� M�b b2bbǤ2b
/2 i`�#�H?QX 1bi� B/2B� /2 /Bp2`bB/�/2 /� T`�iB+� BMbi`mK2Mi�H `27Q`Ï�- M½Q bƦ � BKTQ`i�M+B� /� T`�iB+�
BMbi`mK2Mi�H 2M[m�MiQ 2tT2`BāM+B� /2 �T`2M/Bx�;2K `B+� 2 bB;MB}+�iBp� MQ /2b2MpQHpBK2MiQ BMi2;`�H
/Qb �HmMQb- K�b i�K#ûK � M2+2bbB/�/2 /2 �#2`im`� � Qmi`Qb bQMb MQ +QMi2tiQ /� 2/m+�Ï½Q KmbB+�H MQ
2MbBMQ #�bB+QX 1bi2 �`;mK2MiQ /� /Bp2`bB/�/2 `2bmHi� /2 mK� Km/�MÏ� /� M�im`2x� /�b 2tT2`BāM+B�b
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h�#2H� R, .Bb+m`bQ /Q amD2BiQ *QH2iBpQ RX
A/2B� +2Mi`�H UA*V, � 2tT2`BāM+B� KmbB+�H pBp2M+B�/� 2M[m�MiQ �HmMQ M½Q 7QB bB;MB}+�iBp�X
1tT`2bb½Q@*?�p2 U1*V, 2tT2`BāM+B�b M½Q bB;MB}+�iBp�b
� KBM?� 2tT2`BāM+B�- +QKQ �HmMQ- 2K 2/m+�Ï½Q KmbB+�H MQ kXǞ +B+HQ /Q 2MbBMQ #�bB+Q- M½Q 7QB
/�b K2H?Q`2b- Qm �iû TQbbQ /Bx2` [m2 M½Q K2 K�`+Qm /2 KQ/Q �H;mKX LQ 8XǞ �MQ- T�`� �HûK
/2 i2` iB/Q TQm+�b �mH�b- +QMb2[māM+B� /�b �mbāM+B�b +QMbi�Mi2b /� T`Q72bbQ`�- MQ K2m TQMiQ
/2 pBbi� M½Q 7Q`�K �mH�b KmBiQ 2M`B[m2+2/Q`�bX .m`�Mi2 Q T`BK2B`Q T2`őQ/Q 7QB H2+BQM�/Q Q
+QM?2+BK2MiQ /Qb BMbi`mK2MiQb KmbB+�Bb- b2mb MQK2b- bm�b 7�KőHB�b- 2i+X LQ b2;mM/Q T2`őQ/Q
2 i2`+2B`Qb T2`őQ/Qb 7QB@MQb /�/� mK� T2Ï� /2 ~�mi� T�`� �p�HB�Ï½QX U�GMRV
SQ/2@b2 /Bx2` [m2 � KBM?� 2tT2`BāM+B� M� 2b+QH� 7QB mK TQm+Q `2T2iBiBp�- 2bi�p�KQb [m�b2
b2KT`2 � iQ+�` ~�mi� 2 �+?Q [m2 /2pő�KQb i2` K�Bb 2tT2`BāM+B� KmbB+�H- �+?Q [m2 /2pő�KQb
i2` iQ+�/Q K�Bb BMbi`mK2MiQb 2 M½Q MQb HBKBi�` bƦ ¨ ~�mi�X U�GM9V

KmbB+�Bb- /Qb b2mb 2bT�ÏQb 2 +QMi2tiQb /2 �T`2M/Bx�;2K 2K2`;2Mi2b 2- +QMb2[m2Mi2K2Mi2- /Qb b2mb
T`Q+2bbQb 2 7Q`K�iQb /2 2MbBMQ@�T`2M/Bx�;2K UE�b+?m# � aKBi?- kyR9VX 1bi2b 2H2K2MiQb +QHQ+�K
/2b�}Qb M� 7Q`K�Ï½Q 2 +QMbi`mÏ½Q /� B/2MiB/�/2 UBM/BpB/m�H 2 T`Q}bbBQM�HV /Q T`Q72bbQ` /2 2/m+�Ï½Q
KmbB+�HX

h�#2H� k, .Bb+m`bQ /Q amD2BiQ *QH2iBpQ kX
A/2B� +2Mi`�H UA*V, �b T`�iB+�b T2/�;Ʀ;B+�b pBp2M+B�/�b M½Q b2`½Q �HpQ /2 `2T2iBÏ½QX
1tT`2bb½Q@*?�p2 U1*V, `2+QM};m`�Ï½Q /B/�iB+�
LQ K2m +�bQ- M½Q B`B� `2T2iB` �b �#Q`/�;2Mb 72Bi�b T2HQb `272`B/Qb /Q+2Mi2b MQ kXǞ +B+HQ- mK�
p2x [m2 +?2;�K � b2` TQm+Q T2/�;Ʀ;B+Qb T�`� B/�/2b 2K [m2bi½Q 2 �TQbi�p� MmK +QKT`QKBbbQ
2Mi`2 � i2Q`B� 2 � T`�iB+�X U�GM8V
1 MQ [m2 `2bT2Bi� ¨ �p�HB�Ï½Q /2 ~�mi� û mK� +QBb� [m2 M½Q `2T2iB� 2 [m2 M½Q +QM+Q`/QX
SQBb �+?Q [m2 +QKQ iQ/Q Q BMbi`mK2MiQ û T`2+BbQ i2` mK� /Bi� pQ+�Ï½Q T�`� i2` ǳD2BiQǴ T�`�
b�#2` iQ+�`X U�GMRRV Jm/�p� Q 7�+iQ /2 ?�p2` �p�HB�Ï½Q � ~�mi� 2 Q 7�+iQ /2 M½Q ?�p2`
`Qi�iBpB/�/2 MQb BMbi`mK2MiQbX U�GM3V

*QKQ +QMb2[māM+B� /Qb BM/B+�/Q`2b �Mi2`BQ`2b û 7�iQ` /2 /2bi�[m2 [m2 Qb T�`iB+BT�Mi2b �T`2b2M@
i�`�K �H;mK�b T`QTQbi�b /2 �Hi2`�Ï½Q 2 BMQp�Ï½Q /�b T`�iB+�b 2 2bi`�iû;B�b KmbB+�Bb � �THB+�` 2K
+QMi2tiQ /2 b�H� /2 �mH�- +QKQ b2 TQ/2 p2`B}+�` M� h�#2H� jX .2p2KQb b�HB2Mi�` [m2 2bi�b T`QTQbi�b
bm`;2K M½Q bƦ /�b T`�iB+�b KmbB+�Bb K2MQb bB;MB}+�iBp�b pBp2M+B�/�b MQ kXǞ +B+HQ /Q 2MbBMQ #�bB+QX
�b i`�Mb7Q`K�ÏǤ2b +B2Miő}+�b- i2+MQHQ;B�b- bQ+B�Bb 2 �`iőbiB+�b +QHQ+�K � M2+2bbB/�/2 /� /Bb+BTHBM� /2
2/m+�Ï½Q KmbB+�H b2 `2+QMbi`mB` 2 b2 `2MQp�`- M½Q bƦ MQb b2mb BMi2MiQb- K�b i�K#ûK M�b bm�b T`�iB+�b
T2/�;Ʀ;B+�b U*�`/QbQ � aBHp�- kyRec E�b+?m# � aKBi?- kyR9VX *QMim/Q- 2 �T2b�` /� +`2b+2Mi2 TQ@
TmH�`B/�/2 2Mi`2 � +QKmMB/�/2 2bim/�MiBH /�b TQi2M+B�HB/�/2b /� miBHBx�Ï½Q /2 bQ7ir�`2 Qm �THB+�ÏǤ2b
i2+MQHƦ;B+�b M� K�MBTmH�Ï½Q 2 +`B�Ï½Q bQMQ`�- M½Q 7QB pBbőp2H 2K M2M?mK� /�b M�``�iBp�b �Hmb½Q � T`�@
iB+�b Qm T`QTQbi�b T2/�;Ʀ;B+�b �bbQ+B�/�b �Q mMBp2`bQ i2+MQHƦ;B+Q 2K +QMi2tiQ /2 b�H� /2 �mH�X 1bi2
7�+iQ `2bmHi�- MQ MQbbQ 2Mi2M/BK2MiQ- /2 p�`BQb 7�iQ`2b, URV /� 2b+�bb2x /2 K�i2`B�Bb 2 `2+m`bQb iû+MB+Qb
M2+2bb�`BQb T�`� Q /2b2MpQHpBK2MiQ /2bi�b T`�iB+�b M� K�BQ`B� /�b BMbiBimBÏǤ2b /Q 2MbBMQ #�bB+Qc UkV /Q
/Bbi�M+B�K2MiQ 2 TQm+Q /QKőMBQ iû+MB+Q /Q +Q`TQ /Q+2Mi2 T2`�Mi2 2bi�b T`�iB+�b UqBb2- :`22MrQQ/ �
.�pBb- kyRRVc 2 UjV /� bm� TQm+� `2T`2b2Mi�iBpB/�/2 MQb +m``ő+mHQb- T`Q;`�K�b Qm Qmi`Qb /Q+mK2MiQb
+QKTH2K2Mi�`2b ¨ T`�iB+� 2/m+�iBp� MQ /QKőMBQ /� 2/m+�Ï½Q KmbB+�HX

� �M�HBb2 `2p2HQm �BM/� � 2tBbiāM+B� /2 T`QTQbi�b �bbQ+B�/�b � T`�iB+�b +QH�#Q`�iBp�b 2 +`B�iBp�bX
*QMim/Q- M½Q 7Q`�K �T`2b2Mi�/�b- TQ` T�`i2 /Qb T�`iB+BT�Mi2b- bm;2biǤ2b Q#D2iBp�b 2 +H�`�b bQ#`2 �
�THB+�#BHB/�/2 2 QT2`�+BQM�HBx�Ï½Q /2bi�b T`�iB+�b MQb /B72`2Mi2b +QMi2tiQbX 1bi2 7�+iQ `2bmHi� /� 2tBb@
iāM+B� /2 mK� +2`i� B/2B� /2 `�+BQM�HBx�Ï½Q ULƦpQ�- kyykV MQb `272`2M+B�Bb- T`Q+2/BK2MiQb- Q`;�MBx�Ï½Q
2 7Q`K�Ï½Q /Q /Q+2Mi2- [m2 +QMi`B#mB T�`� [m2 �b }HQbQ}�b- +QM+2BiQb- p�HQ`2b 2 bm�b �ÏǤ2b b2D�K KQH@
/�/�b TQ` QTBMBǤ2b 2 KûiQ/Qb [m2 H?2 b½Q 7�KBHB�`2b 2 [m2 �}`K�K b2` MQ`K�Bb /2Mi`Q /Q b2m +QMi2tiQ
2/m+�+BQM�H U6`Q2HB+? kyydc J�i2B`Q � q2bip�HH- kyReVX LQ MQbbQ 2Mi2M/BK2MiQ- � p�HQ`Bx�Ï½Q /2bi�b
72``�K2Mi�b MQ +QMi2tiQ /2 b�H� /2 �mH� TQ/2`B� �bbmKB`@b2 +QKQ +QKTQM2Mi2 KQiBp�/Q`� 2 KQ#BHBx�@
/Q`� /2 i`�#�H?Q +QH2iBpQ 2 +QH�#Q`�iBpQ MQ /2b2MpQHpBK2MiQ /Qb /QKőMBQb /Q b�#2`- b�#2` b2` 2 b�#2`
7�x2` 2K 2/m+�Ï½Q KmbB+�HX � 2bi� B/2B� b2 �bbQ+B� Q +QMi`B#miQ i`�Mb7Q`K�/Q` [m2 2bi�b 72``�K2Mi�b
TQ/2K �+`2b+2Mi�` M� �Hi2`�Ï½Qf�/�Ti�Ï½Q /Qb +m``ő+mHQb 2 +QMb2[m2Mi2 +QMbi`mÏ½Q /2 mK� 2/m+�Ï½Q
KmbB+�H K�Bb +`B�iBp�- +QH�#Q`�iBp�- 2+QHƦ;B+� 2 `2+2iBp� � MQp�b B/2MiB/�/2b- +QKmMB/�/2b 2 +QMi2tiQbX
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h�#2H� j, .Bb+m`bQ /Q amD2BiQ *QH2iBpQ jX
A/2B� +2Mi`�H UA*V, `2�HBx�Ï½Q /2 T`�iB+�b T2/�;Ʀ;B+�b K�Bb �iBp�b- +`B�iBp�b 2 /Bp2`bB}+�/�bX
1tT`2bb½Q@*?�p2 U1*V, b2MiB/Q i`�Mb7Q`K�/Q`
.�b TQm+�b +QBb�b [m2 Km/�p�- � T`BM+BT�H b2`B� Q 7�+iQ /2 mb�`KQb b2KT`2 � ~�mi� 2 MmM+�
i2`KQb- �BM/� [m2 2bTQ`�/B+�K2Mi2- mb�/Q �H;mK� T2`+mbb½QX 1Mi`�M/Q MQmi`Q +�KTQ- T2MbQ
[m2 i�K#ûK TQ/2`ő�KQb i2` i`�#�H?�/Q Q KQpBK2MiQ Qm � �bbQ+B�Ï½Q /� KȹbB+� � �H;mK
T`QD2iQ KQiBp�Mi2- TQBb �T2b�` /2 2m i2` ;Qbi�/Q /�b �mH�b- i2M?Q +QMb+BāM+B� [m2 ;`�M/2
T�`i2 /Qb +QH2;�b �+?�p�K /2bKQiBp�Mi2X U�GMeV
L� KBM?� QTBMB½Q �+?Q [m2 Q �HmMQ /2p2 pBp2M+B�` � KȹbB+� 2 M½Q Q#`B;�` Q �HmMQ � i2` /2
iQ+�` mK BMbi`mK2MiQ [m2 T�bb�/Q mK +2`iQ i2KTQ Q �HmMQ D� M½Q b�#2 iQ+�` 2 �+?Q [m2
b2 Q �HmMQ 7Q` BM+2MiBp�/Q � pBp2` � KȹbB+� �+?Q [m2 i2`� KmBiQ K�Bb `2M/BK2MiQX �bbBK- Q
�HmMQ TQ/2 i2` � MQÏ½Q /2 [m2 û 2bi�` � 7�x2` KȹbB+� /2Mi`Q /Q ;`mTQ- TQ/2 2tTHQ`�` � bm�
+`B�iBpB/�/2- BbiQ û- TQ/2 7�x2` � bm� T`ƦT`B� KmbB+� 2 M½Q 2bi�` Q#`B;�/Q � 2t2+mi�` mK�
Q#`� [m2 M½Q û bm� 2 [m2 b2 +�H?�` MmM+� p�B p2` 2bb� Q#`� /m`�Mi2 � bm� pB/�X U�GM9V

9 *QMbB/2`�ÏǤ2b }M�Bb

LQ [m�/`Q /� BMp2biB;�Ï½Q `2�HBx�/� T`Q+2/2KQb ¨ �T`2b2Mi�Ï½Q /2 �H;mK�b B/2B�b i`�Mbp2`b�Bb [m2-
/2 mK� 7Q`K� T`�;K�iB+�- i`�/mx2K �b HBM?�b +QM+2Tim�Bb `2bmHi�Mi2b /2bi2 2bim/Q,

RX � T�`iB` /Qb `2bmHi�/Qb 2 /Qb BM/B+�/Q`2b 2K2`;2Mi2b /� �M�HBb2 /�b M�``�iBp�b û pBbőp2H [m2 �
miBHBx�Ï½Q /� iû+MB+� /2 2biBKmH�Ï½Q /� `2+Q`/�Ï½Q T2`KBiBm � B/2MiB}+�Ï½Q /2 2bi`�iû;B�b T�`�
�T`2M/2` 2 2MbBM�` miBHBx�/�b T2HQb /Q+2Mi2b 2K bm�b �mH�bX � miBHBx�Ï½Q /2bi� 72``�K2Mi� /2
+�`�+i2` K2KQ`B�HőbiB+Q MQ [m�/`Q /� 7Q`K�Ï½Q BMB+B�H /2 T`Q72bbQ`2b- M½Q bƦ �T`2b2Mi� TQi2M@
+B�HB/�/2b �Q Mőp2H �p�HB�iBpQ 2 7Q`K�iBpQ- +QKQ T2`KBi2 �Dm/�` � 2t�KBM�` +QKQ �T`2M/2KQb
2 +QKQ 2MbBM�KQb KȹbB+�X a2`� +QMi`�T`Q/m+2Mi2 b2T�`�` Q 7mim`Q /Q T`2b2Mi2 2 /Q T�bb�/QX
� +QK#BM�Ï½Q /�b 2tT2`BāM+B�b 2 pBpāM+B�b T2bbQ�Bb T�bb�/�b /Q T`Q72bbQ` b2`p2- DmMi�K2Mi2
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