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^`n ^ E;\ V swgGF furvX[rQd s d`q8dIH5d�JYb!K n n3n3n n n3n n3n n3n3n n3n n n3n n3n3n n3n n ^�L
^`nML N \ir3fud s gGO V s[g5d`h"x d`X f"rQX[rvdYs dYq(dIHkdIJYb>n3n n3n n3n3n n3n n n3n n3n3n n3n n ^QP
^`nRP STFUFt{irAF g5h f"rQX[rvdYs dYq(dIHkdIJYb n n3n3n n n3n n3n n3n3n n3n n n3n n3n3n n3n n ^AV
^`nWV Xegkf�VYh!YWdIZ?[trQZvs[gGOYrAF n3n n3n n3n3n n n3n n3n n3n3n n3n n n3n n3n3n n3n n ^Q\
^`nM] N \ir�F[g^Fwd�O`rvX_O g5ra` n n3n3n n3n n3n3n n n3n n3n n3n3n n3n n n3n n3n3n n3n n ^�b
^`nR\ c d s]V s[g5d`h VYh Y qiXtrQXtrAdC{ig^Ftgks[rAF n3n3n n n3n n3n n3n3n n3n n n3n n3n3n n3n n ^ _

^`nR\on ^ e)rQhorQX VfH n n3n3n n3n n3n3n n n3n n3n n3n3n n3n n n3n n3n3n n3n n ^ _
^`nR\onML N�d`q8dIH5d�JYb n n3n3n n3n n3n3n n n3n n3n n3n3n n3n n n3n n3n3n n3n n ^ _
^`nR\onRP e)X V qi\ s \irvd`Xtb n n3n n3n3n n n3n n3n n3n3n n3n n n3n n3n3n n3n n ^ _
^`nR\onWV g+dIJYg5Z)VYh!YWf"d7YorAH(s[\irQdYXtb n n3n n3n n3n3n n3n n n3n n3n3n n3n n L ^

D h � � � #���#*)i#%��#*/�+j��$ 9 � � �C�!� �:9lk�� � 9 �3#*mn��� Bo9 + D*D
LMn ^ N \ir3fud s gGO V s[g5d`h"x d`X f"rQX[rvdYs dYq(dIHkdIJYb>n3n n3n n3n3n n3n n n3n n3n3n n3n n L�L
LMnML azd`{oh Y VYXtg5rAFwVYh!Y s[\irpYig^F s g5hoZvs gkd`hZ8rvsT`	rQrvh d`q8rQhWVYh Y ZAHkdIF[r�YWXtrAJ`gkd`h F n L�]
LMnRP pMq V s g*VfHqYid`fuVYg5h!F n n3n3n n3n n3n3n n n3n n3n n3n3n n3n n n3n n3n3n n3n n L _
LMnWV UWrvX[rQd s d`q8dIH5d�J`g5ZQV�H(s[\irQd`Xtg5r�FKn n3n3n n n3n n3n n3n3n n3n n n3n n3n3n n3n n P�r

LMnWVin ^ U rQX[rvdIH5d�JYbFt{ Z F[{ofur�YsZ bms dYq(dIHkdIJYb n3n3n n3n n n3n n3n3n n3n n P�P
LMnWVinML U rQX[rvdIH5d�JYb VYh!Y s[d`q(d�H5dIJYbuV�F q V Xts horQXUF"n3n n3n n n3n n3n3n n3n n PIb

L



LMnWVinRP U rQX[rvdYs dYq(dIHkdIJ`gkZ V�His[\irQd`Xtg5r�F	s]V j gkh J Yog5f"rQh Ftg5d`h F	d`X Z8d`{ih!Y VYX[gkrAF
gkh s d VYZvZQd`{ih s>n3n n3n n3n3n n n3n n3n n3n3n n3n n n3n n3n3n n3n n VIr

LMnM] N \ir3r � qiXtrAFUFtgGO gks b d x6f"rQXtrQdYs[d`q(d�H5dIJ`gkZ V�H%H*V h J`{ V�JYrAF n3n n n3n n3n3n n3n n Vo^
LMnR\ N \ir3ZQd`f"q Hkr � gks bmVYh Y�YirQZvg^Y VfZig^Hkgks budYx6f"rQXtrQdYs[d`q8dIH5dIJYg5Z VfH�s[\irQdYX[g5r�F1n3n n VIP
LMnMb N \ir3d`X[gGJ`g5h dYx6f"rQXtrQdYs[d`q8dIH5dIJ b�n3n n n3n n3n n3n3n n3n n n3n n3n3n n3n n V�V
LMn�� �6gkrAH^Y!F X[rAH5V s r�Y s d furvX[rvdYs d`q8dIHkdIJYb n n3n n3n n3n3n n3n n n3n n3n3n n3n n V�b

LMn��on ^ N&VYf"r s d`q8dIHkdIJYb VYh Y d�� f"g5hog5fuV�H*Fts Xt{iZvs[{iX[r�F n n n3n n3n3n n3n n V�b
LMn��onML e)X V qi\ s \irvd`Xtb n n3n n3n3n n n3n n3n n3n3n n3n n n3n n3n3n n3n n V��
LMn��onRP p q V s g5V�H:Xtr V�Ftd`higkh J g5h fud:Y V�H:VYh Y \ig^JY\irQX d`X_YirQX HkdIJ`gkZAF n3n n3n n V`_

LMn _ yzd`hiZ�H5{ Ftg5d`h@n n3n n n3n3n n3n n3n3n n n3n n3n n3n3n n3n n n3n n3n3n n3n n ]fr
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Pon ^ N \ir F[q V s g*VfHqYid`fuVYg5h d x6XtrAJ`{ H5VYXKd`q8rQh F[r s F3n n3n3n n3n n n3n n3n3n n3n n ] ^

Pon ^`n ^ � rAJY{ H*VYXzd`q(rvh
FtrvsUF ` g s \ VYZvZQrAF_F[gGZ H5rpZ8d`{ih Y V X[g5r�F n3n n3n3n n3n n ]f\
PonML X F[q V s g*VfHqYid`fuVYg5h Zvd`h F s X[{oZvs r�YWx Xtd`f�lYd`X_Y VYh X[r�J`g5dYh FWn n3n n3n3n n3n n ] _
PonRP N \ir F[q V s g*VfHqYid`fuVYg5h d x6XtrAJ`{ H5VYXKd`q8rQh F[rvfug�� V�HGJ`rAZoX VYgkZ Ftrvs F n3n3n n3n n \�\

PonRPon ^ p rQf"g� VfH^J`r�ZiX VYgkZ FtrvsUF V h Y s[\irQgkX qiX[dYq(rvXts gkrAF n3n n n3n n3n3n n3n n \�\
PonRPonML � rAJY{ H*VYXzd`q(rvh
FtrQf"g� V�H^J`r�ZiX V g5ZnF[rvsUFeV h Y s \irvg5X qiXtd`q(rvXts[g5rAF n3n n \Y_

PonWV ��� f"g5higkf VfH%F s Xt{iZvs[{iX[r�F n n3n n3n3n n n3n n3n n3n3n n3n n n3n n3n3n n3n n �M^
PonM] N \ir F[q V s g*VfHqYid`fuVYg5h d x6XtrAJ`{ H5VYXKd`q8rQh F[rvfug��THkg5hirQVYX FtrvsUF n3n n3n3n n3n n ��P
PonR\ yzd`hiZ�H5{ Ftg5d`h@n n3n n n3n3n n3n n3n3n n n3n n3n n3n3n n3n n n3n n3n3n n3n n �fV

� 	 �C��$5� � ; � � � #���#*)i#%��#*/%" � � ��$ 9 ��0 � "��3)���#*) � ����" � � &��
Vin ^ N \ir3X[r�H*V s[gGO`r)r � qiX[r�FUF[g O gks b dYx�s \ir f"rQXtrQdYs[d`q(d�H5dIJ`gkZ V�H*H5VYh J`{ VfJ`rAFOn n3n n ���
VinML � dYfurvd`fudYX[qi\igGF[f3Fzx X[dYf�VY{os[d`f"d`X[qi\og^F[f3F;n n3n3n n3n n n3n n3n3n n3n n _IL
VinRP UWd:YirAH�� s[\irQd`Xtrvs[g5Z)qiXtd`q(rvXts[g5rAF d x6q H5VYh VYX f"rQXtrQdYs[d`q8dIH5dIJYg5rAF n n3n3n n3n n _I]
VinWV N \ir V�Z FtdIH5{os[r)r � qiXtrAFUFtgGO gks b d x&s[\ir furvX[rQd s d`q8dIH5d�J`g5ZQV�H1H5VYh J`{iV�J`rAF n3n n;^�rM^
VinM] yzd`hiZ�H5{ Ftg5d`h@n n3n n n3n3n n3n n3n3n n n3n n3n n3n3n n3n n n3n n3n3n n3n n;^�r�P
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]Mn ^ N \ir qiXtrAYigkZ V s[r Z V�HkZQ{ Hk{ F ` gks[\ VYhTg5h� ihigks VYXtbOX[{ Hkr dYx3g5hMx rQX[rvhiZQr�! s \ir

" � ZQV�H5Zv{ H5{ F@n n3n n n3n3n n3n n3n3n n n3n n3n n3n3n n3n n n3n n3n3n n3n n;^�rI]
]MnML N \ir V � g5d`f Ftb:Fts[rQf$# n n3n n3n3n n n3n n3n n3n3n n3n n n3n n3n3n n3n n;^�r��
]MnRP yzd`h Ftg^F s rQhoZvbWVYh YWyzd`f"q H5r s rvhirAF_F dYx%# n n3n n3n3n n3n n n3n n3n3n n3n n;^`^�L

]MnRPon ^ &�Xtd`q(rvXts[g5rAF d x6f"d7YorAH^F d x'# n3n n3n n3n3n n3n n n3n n3n3n n3n n;^`^QP
]MnRPonML yzdYfuq Hkrvs[rQhir�FUF dYx%# g5h s \ir " � ZQV�H5Zv{ H5{!F n n3n n n3n n3n3n n3n n;^`^ _

P



]MnWV yzd`hiZ�H5{ Ftg5d`h@n n3n n n3n3n n3n n3n3n n n3n n3n n3n3n n3n n n3n n3n3n n3n n;^�L�b
� � 0 � B $ 95� ��" 9 � ��" ��"C� + #*m ;<� � � #���#*)i#%�C#%/%"��I��� ��0 � #*�." � � =7D*2

\on ^ N \ir3qiX[d dYx n n3n n n3n3n n3n n3n3n n n3n n3n n3n3n n3n n n3n n3n3n n3n n;^�PM^
\onML X Z]\ VYX[VYZvs[rQX[gGF V s[g5d`h dYx�s dYq(dIHkdIJ`gkZ V�H " � f"d7Yir�H^F n n3n n n3n n3n3n n3n n;^QV�L
\onRP yzd`hiZ�H5{ Ftg5d`h@n n3n n n3n3n n3n n3n3n n n3n n3n n3n3n n3n n n3n n3n3n n3n n;^QVIP
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bMn ^ Xeh g5h s[rQX[qoX[rvs V s gkd`h dYx ��� ����� ��� gkh ������� n n3n3n n3n n n3n n3n3n n3n n;^QV�b
bMnML X ZQd`f"q Hkrvs r V � gkd`fuV s gGF V s[g5d`hudYx
	�� � �� ����� ��� � n n3n n n3n n3n3n n3n n;^�]�L
bMnRP yzd`hiZ�H5{ Ftg5d`h@n n3n n n3n3n n3n n3n3n n n3n n3n n3n3n n3n n n3n n3n3n n3n n;^�]�]
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LMn ^ X F[r s dYx�q8d`g5h s F ` \ig5Z]\ gGFKhirQg s \irvX V H5gkhirehod`X VYh VYXtr V�
7Zi{os VHx X[VYZvs V�H:d x
�eV { FUYidYX� Yigkfurvh F[gkd`h ^`nM] n n3n3n n n3n n3n n3n3n n3n n n3n n3n3n n3n n L.V

LMnML X X[r�J`g5d`h gkhiZAHk{ Yig5h!J V"qiVYXts dYx&gksUF Z(dY{ih Y VYX b�
�V ZQX[VYZ]j VYh Y V F[qigkjYr n n L�]
LMnRP � gGF[{ VfH5g^F[V s gkd`h)dYx O VYXtg5d`{!FoZog5h VYX b X[r�H*V s[g5d`h F-Yor  h VfZ H5r Z b3s[\irzqoX[rAYog5Z V s rAF

� ��� ����� VYh Y � ��� ����� n3n n3n n3n3n n n3n n3n n3n3n n3n n n3n n3n3n n3n n PIL
LMnWV XehWV�Z F s X[VYZvs[gGO`rpFtrvs n3n n3n n3n3n n n3n n3n n3n3n n3n n n3n n3n3n n3n n V�]
Pon ^ � q(rvh
FtrvsUF��CH5rvx!s��KVYh Y ZAHkdIF[r�Y
FtrvsUF�� X[g^JY\Cs��	g5h���� n3n n n3n n3n3n n3n n ]�L
PonML N \iXtrQr3q VYg5X_F dYx&X[rAJY{ H*VYX dYq(rvh FtrvsUFeVYh!Y s[\irQgkX F[{if3F n n n3n n3n3n n3n n ]fP
PonRP N \iXtrQr3X[rAJYg5d`h F Z8d`{ih!YirAY
ZCb s \ir)s dYq(dIHkdIJ`gGFts��WF Ftg5hir Zv{iX_OYr n n3n3n n3n n ]�]
PonWV X ZQdYhihirQZ s r�YHX[r�J`{ H5VYX:d`q8rQhpFtrvs5F[\iVYX[gkh J hid`h � VYZQZvrAFUFtg^Z Hkr Z8d`{ih Y V Xtb q8d`gkhCsUF

` gks[\Wg s F Zvd`fuq!H5rQf"rQh s n n3n n3n3n n n3n n3n n3n3n n3n n n3n n3n3n n3n n ]f\
PonM] N \iXtrQr Fts]VfJ`rAF g5h s[\irpYir�OYrAH5dYqifurvh s d x6gkhCs[rQX_H5g5hojYrAYWyKVYh s[d`X ZQd`f Z!F n n ]�b
PonR\ N \ir3g5h s rvXUFtrQZvs[g5d`h dYx�sT`	d X[r�J`{ H5VYXKd`q8rQh F[r s F ` gks \ VYZvZQr�FUF[gGZ H5rpZ8d`{ih YiVYX[gkrAF \�r
PonMb X X[r�J`g5d`h dYx�s \or Ftq V s[g*V�HqYod`f V g5h � ` gks[\ g5h� hogks r�Hkbuf V hCb ZQd`f"q8d`hirQh sUF \IL
Pon�� � V�� X�X[r�J`g5dYh d x!� ` \ig5Z]\
F[\ V X[rAFwd`hir hidYh � VYZvZQr�FUF[gGZ H5r Z8d`{ih Y V Xtb q8d`g5h s

` gks[\Wg s F Zvd`fuq!H5rQf"rQh s#"$��Z%�Ks[\ir ZQd`h!Fts Xt{iZvs[g5d`h dYx�s \or3XtrAJ`gkd`h g5h&� V�� n n \�P
Pon _ X F[rvfug�� V�HGJ`rAZiX[VYg5Z F[r s gkh s \ir q H5VYhir n3n n3n n3n3n n3n n n3n n3n3n n3n n \�\
Pon ^�r N5`zd8YirQZvd`fuq8dIFtgks gkd`h FKd xDV FUdC{ V X[r�n n3n n3n n3n3n n3n n n3n n3n3n n3n n \Ib
Pon ^`^ N \ir3r � g^F s rvhiZQr3dYx�F[q8rQZQg Z X[r�J`g5d`h!F g5h(' n3n n3n3n n3n n n3n n3n3n n3n n b��
Vin ^ N5`zdurAH5rvfurvh s F dYx)� g5h ZQd`h s VYZvs3n3n n n3n n3n n3n3n n3n n n3n n3n3n n3n n _�\
]Mn ^ * � q H*VYhiV s gkd`h x d`X V � g5d`f _ n n3n3n n n3n n3n n3n3n n3n n n3n n3n3n n3n n;^`^Y^
]MnML S h F s]VYh s g5V s gkd`h F dYx6V � g5dYf8F)^�r VYh!Y>^Y^ n n3n n3n3n n3n n n3n n3n3n n3n n;^`^�L
]MnRP � rAJ`gkd`h F,+.-KVYh Y/+ � \ VQOMgkh J d`hir hirvg^J`\?Z8d`{iX g5h/0 � ��1#1�1�� 0�2 gkh ZQd`f"fudYh ^�L.V
\on ^ * � VYfuq!H5rAF dYx&Z]\ VYgkh F n3n n3n n3n3n n n3n n3n n3n3n n3n n n3n n3n3n n3n n;^�PIL
\onML yzd`{ih s[rQX[r � VYfuq!H5rAFwdYx&Z]\ VYgkh F n3n n n3n n3n n3n3n n3n n n3n n3n3n n3n n;^�P�P

]



bMn ^ N \ir3ZQd`h!Fts Xt{iZvs[g5d`h dYx6V ^ � ZvrAH^H:g5h � ��� ��� n n3n n3n3n n3n n n3n n3n3n n3n n;^QV��

\
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y H*VfFUF[gkZ V�HKVYqiqiXtd VYZ]\ir�F"s[d1V x d`Xtf V�HzX[rQqoX[rAFtrQh s]V s g5dYhOdYx F[q V ZQr ZQd`h Ftg^YirvX q(d`gkh s F s d Z8r
qiXtg5f"gks g O`r3VYh Y XtrAJ`gkd`h F s[d�Z(r F[rvsUF)dYx q8d`g5h s FvnpS h ZQd`h s X[V�Fts#
If"rQX[rvdYs dYq(dIHkdIJYb gGF)VYh VYq �
qiXtd VYZ]\ s d s[\ir)X[rvqiX[r�F[rQh s V s gkd`h dYxoF[q VYZvr ` \ig5Z]\ Zvd`h F[gGYirQX_F X[r�J`g5d`h!Fzs d Z8r)qiX[gkfug s g O`rYn�S h
Yid`gkh JsFtd 
�f"rQX[rvdYs dYq(dIHkdIJYb Z8rQZvd`f"rAF gkhCs[rQXtrAFts[g5h JWs d s[\irXeX s g ZQg5V�H S hCs[rAHGH5g^JYrQhiZvruZvd`f �
f {ihogks b x dYX d {iV�H5g s]V s[gGO`r F[q V s[g*V�H:X[rQqoX[rAFtrQh s]V s g5dYh VYh!YWXtr V�Ftd`hig5h!Jin

N \ig^Fws \ir�F[gGF s]V jYrAF Vuf"d7Yir�H� s \irvd`X[r s g5Z V qiqiX[d`VYZ]\ s dufurvX[rvdYs d`q8dIHkdIJYb`n � VYX[gkd`{ FnF[rvsUF
dYx XtrAJ`gkd`h F)VYXtr Yir  hirAY>VYh!Y g5h�O`r�Fts gGJ V s[rAYInpN \ir XtrAJ`{ H5VYXedYq(rvh F[rQf"g� V�H^JYrAZiX[VYg5ZpF[r s F)gkh
s \or X[rQV�HDq H5VYhir V X[r gGYirQh s g rAY VfF V `zr�H^H� Z(rv\ VQO`r�Y F[rvs d x	XtrAJ`gkd`h Fvn3pMr�OYrQX VfH  XUF s � dYXUYirvX
H*V h J`{ V�JYrAF VYXtr g5h s Xtd7Yo{iZQr�Y ` \odIF[r O VYX[g5V�Z HkrAF X[VYh J`r d�OYrQX X[r�J`g5d`h!FQn & XtrAYigkZ V s[r Ftb f �
Z8dIH^F VYX[rug5h s rvX[qiXtrvs[rAYEV�F furvX[rQd�H5dIJ`gkZ V�H V h Y1s dYq(dIHkdIJ`gkZ V�H�XtrAH*V s g5dYh FpF[{iZ]\ V�F�� XtrAJ`gkd`h �
g^F q V Xts dYx X[r�J`g5dYh � � 
�� X[rAJYg5d`h F � VYh!Y � VYXtrugkh1ZQdYhCs VYZvs#��d`X�� X[r�J`g5dYh � gGF3Zvd`hihirvZvs[rAY�� n
N \ir3furvX[rvdYs d`q8dIHkdIJ`g5ZQV�H%H*VYh JY{ V�J`r�F VYX[r3g5h s rvX[qiXtrvs[rAY d�OYrQXnOYV X[g5dY{ F F[r s FwdYxDXtrAJ`gkd`h F#
�V h Y
s \orQX[r�Z b�Fts[X[{iZ s {iXtrAF g5hms[\ir F[rvh F[r dYx�f"d7Yir�H(s[\irQd`X b VYXtr)g5h s Xtd7Yo{iZQr�YIniN \ir r � qiXtrAFUFtgGO gks b
dYxMs \ir	furvX[rQd s d`q8dIH5d�J`g5ZQV�H�H5VYh J`{ VfJ`rAF�VYh Y3s \ir	qiX[dYq(rvXts gkrAF�dYxos[\irzf"d:YirAH�� s \orQd`Xtrvs gkZiFts[X[{iZ �
s {oX[rAFHVYX[r"g5h�OYrAFts[g^J V s rAY:n�N \irus[\irQd`X b dYxKs[\iruf"rQXtrQdYs[d`q8dIH5dIJYg5Z VfH Fts[X[{iZ s {iXtrmdYxzX[rAJY{ H*VYX
d`q8rQh
F[rQf"g� V�H^JYrAZiX[VYg5Z X[rAJYg5d`h F gGFwZvd`f"q H5r s rAH b V � g5dYf V s[g^FtrAY g5hWVYh r � s rvh Yir�Y  XUF s � dYXUYirvX
qiXtrAYigkZ V s[r)Z V�HkZQ{ Hk{ F VYh Y g^F Ft\id�` hWs d Z8r {ih YirvZQg^YiV�Z H5r n

S s gGF F[\od�` h s[\ V s s \irufurvX[rQd s d`q8dIH5d�J`g5ZQV�H Fts[X[{iZ s {iXtrmdYxwV�HGHiF[rvfug�� V�HGJ`rAZiX[VYg5Z FtrvsUF dYx
s \oreX[rQV�H8q H*VYhoreZ V hZ(r g5h s rvX[qiXtrvs[rAYmgkhus \or furvX[rvdYs d`q8dIHkdIJ`g5ZQV�H!F s Xt{iZvs[{iX[r d x+s \ir X[rAJY{ H*VYX
d`q8rQh(F[rQf"g� V�H^JYrAZiX[VYg5Z FtrvsUFQn yzd`h!F[rAdC{irvh s Hkb 
 g5h(F[qig s r dYxis \orKV�Z FtrQhiZvrzdYxiq(d`gkh s F�g5h3ZQrQX s]VYgkh
f"rQX[r s d`q8dIHkdIJ`g5ZQV�H%Fts Xt{iZvs[{iX[r�F#
�d`hir ZQVYh X[rvx rvX s d q(dYg5h s F g5hms[\irAFtr(F s Xt{iZvs[{iX[r�FQn
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c dHq8d`X s g5dYh"d x:s \orn`	d`X[j Xtrvx rQXtX[r�Yus d3g5h s \og^F s \ir�F[g^F \ V�F Z8rQrQh
F[{ Zif"gksts r�Y g5h F[{iqoq(d`X sDdYx VYh VYqiq!H5g5ZQV s gkd`h)x d`X&VYhidYs[\irQX�YirAJ`XtrQr
d`X dC{ V�Hkg  ZQV s gkd`h1dYx s[\ig^F d`X VYh b@dYs \orQX {ihogGO`rvXUFtgks b dYXHdYs[\irQX
g5h F s gks[{os gkd`h dYx�H5rQVYX[higkh Jin
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yzd`q b X[gGJ`\ s g5h s r � s d x s[\ig^F s \ir�F[g^F XtrAFtsUF ` gks \ s[\ir Xe{Ms \id`Xvn yzd`qigkrAF �CZCb VYh b qiXtdMZvrAFUF��
rQg s \irvX g5hTx { HGH 
wd`X dYx r � s X[VYZvsUF#
)fuVBb Z(r fuV�Yir #%$o�C+ g5h VYZvZQd`X_Y VYhiZvr ` gks \;gkh Fts[X[{iZ �
s gkd`h F JYgGO`rvh�ZCb s \ir X {os \idYX VYh Y�H5d:Y J`r�Y g5hms[\ir3lYd`\ih�� b7H5VYh Y F��whigGOYrQX_F[gks bg+g^ZiX[VYXtb dYx
U VYhoZ]\irAF s rQXvn cervs VYg^HGF fuV b Z(r dIZos]V g5hir�YWx X[dYf s[\ir g+gGZiX VYXtg*VYh:nnN \og^FeqiV�J`rHfH{ Fts x d`X[f
q VYX s dYx6VYh b�F[{iZ]\ ZQdYqig5r�FwfuV�Yir n � {iXts[\irQX Zvd`qig5r�F ��Z b VYh b qoX[d ZQrAF_F�� dYx&ZQd`qigkrAF fuV�Yir)gkh
VYZvZQd`X_Y VYhiZvr ` gks \ Ft{iZ]\ g5h F s Xt{iZvs[g5d`h Fef V bWhidYs Z8r fuV�Yir(` g s \idY{os s \or q(rvX[f"g^F_F[g5dYh � gkh
` X[g s gkh J �	dYx�s \or X {os \od`XQn

N \ir d�` hirQX_F[\igkqTdYx3VYh bOg5h s r�H^H5rvZvs[{ V�H qiX[dYq(rvXts bOX[g^JY\CsUF8` \igkZ]\Tf V blZ(r
YirAFtZQXtg^Z8rAY
g5h/s[\ig^Fms[\irAFtg^F g^FOYrAF s rAY g5h/s[\ir�� hig O`rQX_F[g s bTdYxHU VYhiZ]\orAFts[rQX 
 Ft{ Z:[trvZvs s d VYh bTqiXtg5d`X
V�J`XtrQrvfurvhCs6s des[\ir ZQd`h s[X VYX b�
 VYh!Y f V b hidYsiZ8rKfuV�YirKVQO VYgGH*V�Z Hkr�x d`XD{ Ftr Z bHs \og5XUYHq VYXts[g5r�F
` gks[\id`{os s[\ir ` Xtgksts rQhWq(rvX[f"g^F_F[g5dYh d xDs \ir�� hogGO`rvXUFtgks b�
*` \igkZ]\
` g^HGH+qiX[r�F[ZvX[g^Z8r s \ir s rvX[f3F
VYh Y ZQdYh Yigks[g5d`h!FKdYx6VYh b�F[{iZ]\ V�J`XtrQrQf"rQh sQn

� {iXts[\irQX gkhox d`Xtf V s[g5d`h d`h s[\irHZvd`h Yig s gkd`h Fe{oh YirQX ` \ig5Z]\ YigGF[Z�H5dIFt{iX[r�F)VYh Y r � q!H5d`g s]V �
s gkd`h)fuVBbws]V jYr q H*V ZQrDgGF�V�O VYgGH*V�Z!H5r�x X[d`f s \ir�\irQV�Y dYxMcerQqiVYXts[furvhCs�dYxoyzd`f"qi{os[rQX�pMZvg5rvhiZQr n
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�6gkXUFts3dYx V�H^H 
oS V f fudIF s JYX V s[rvx { H�s dWfHb F[{oq(rvX_O g^Ftd`X ceXvn5S VYh &�X V sts � �eVYX s fuVYhih ` \id
J`{igGYirAY f"r ` g s \ jChid�` H5r�Y J`res[\iX[dY{ J`\ fHb3`zdYX[j�n � r gkhCs[X[d:Yi{iZvrAY f"res d s[d`q(d�H5dIJYb"V h Y
f"d7Yir�H� s \irvd`Xtb 
iVYh Y�S x rQrAHIs[\ V snS \ VQO`r s X VQOYrAH^HkrAY f"g^H5r�FK{ih YorQX \ig^F Ft{iq(rvX_O g^Ftg5d`h:n

S `zd`{!H^Y H5gkjYr s[d1s \iVYhij-f b/V�Y7OMgGF[d`X & XtdYx rAF_F[d`X ceV�O gGY;azX	�vr ` \idEV�HG`zV b:F V�F[j rAY
ZQXtgks[g5Z VfH�d {orAFts[g5d`h!FQn &�X[dYx r�FUF[dYX X H5VYh � rQZ s d`XzVYh Y &�XtdYx rAF_F[d`X lYd Z]\irvh azrQXth VY{irvXKrQhiV�Z H5r�Y
f"rus d ZQd`f"rus[d U VYhiZ]\orAFts[rQX gkh@s \or  XUF s q H5VYZQr n UWd`XtrQd�O`rvX#
 &�X[dYx r�FUFtd`X � rQZvs[d`X J`V�OYr
f"r V q!H*VYZvr3gkh \ig^F J`Xtd`{iq VYh Y F[{oq(rvX_O g^FtrAY f"r Yi{iXtg5h J s[\ir  XUF swbYr VYXwdYx&fHb qiXtd.[trQZ s n S
s \iVYhijZ8dYs \ dYx�s \orQf n

U VYh b3s \ VYhoj:F�s d yz\iX[gGFts dYqi\ ced`Xthi\irvg5f/
�cwg5Z]j �eVYX_Yig5j rQX&VYh YHceXQn�� H5gGOYrQX�g+rQf"d`h x d`X
s \or s gkfur3VYh!Y r �(d`X s s[\irvb F[q8rQh s)qoX[d dYx � Xtr V�Yigkh J q VYX s Fed xDs \igGFws[\irAFtg^FvnnN \orvbWqiX[d�O g^Yir�Y
fuVYh b O V�H5{iV�Z H5reZQd`f"furvh s FQn

U VYXtrQg5j r pMZ]\id d`q VfHG`zVBb:F6V�F[j rAY s \ir	X[gGJ`\ s dC{ir�Fts gkd`h F ` \og5Z]\ HkrAY f"r s[des \or F[d�H5{os[g5d`h F
dYx�fuVYh b qiX[d�Z H5rvf8Fvn)pM\ir qiX[d dYx � X[r VfY q VYX s F dYx�s \igGF s[\irAFtg^F V h Y�
:f"dIF sedYx VfH^H 
*J VQOYrHf"r
f"d`X V�H7F[{iqoq(d`X s�
CV�H s \idY{ J`\ F[\orw\iV�Y s d `zdYX[j d`h \orQX d�` h s[\irAFtg^FvniN \ VYhijHbYd`{�
 U V X[rQgkjYr n

S `	d`{ HGY Hkg5j r s d s \ V hijmfHb qiVYX[rvhCsUFwx dYXKs \irvg5X rQhoZQd`{iX[V�J`rvfurvhCs VYh!Y Ft{iqiq8d`XtsQn
N \ireqoX[rAFtrQh s `	d`Xtj `zV�F  h VYhiZvrAYZ b s \or *�{iXtd`q(rQVYh yzdYfuf"g^F_F[g5dYh s[\iX[dY{ J`\mVpJ`X[VYh s

x X[dYf s \ir N&X[VYg5hog5h J VYh Y UWdIZigGH5gks bedYx�� rAFtr VYXtZ]\irQX_F ��NwU � ��qoX[dIJ`X[VYf"fur � ZQd`h s X[VYZvs6hC{if �
Z8rQX * �wa ��U a S y N _�bIL�rIPI]�� n S VYf J`X[V s r x { H�s \ V sws \og^F JYX VYh s rQh V�Z!H5rAY fur s d8H5gGOYrHV h Y
`	d`X[j>g5h V x d`X[rvg^J`h Zvd`{ih s X b`n S \ VQO`r ZQrQX s]VYgkh Hkb Z8rQhir  is r�Y x X[d`f s \og^FHr � q(rvX[g5rvhiZQr V h Y
Z V hWd`h!Hkb VfY!O g^F[r dYs[\irQX_F s d s]VYj r {iq
Ft{iZ]\ dYqiq(dYXts {ohigks[g5rAFvn

U VYh b s[\ VYhij?F)V X[r Yo{ir s d s[\ir Yor�O`r�H5d`q8rQX_F)dYx�s \or `zdYXUY qiXtdMZvrAFUFtd`X g�
��� ` \og5Z]\ g^F
VYh>V�HkfudIF s � E 
 p7S E 
 e g5h s[rQXtx V ZQr s d g�� N * � n *iF[q8rQZvg*V�HGHkb�
(s \ir ZQXtdIFUF � Xtrvx rQXtrQhiZvg5h J s d dIH
dYx g 
 � V h Y@g s F x d`Xtf { H5V � r�Yigks[d`X Ftq VYX[r�Y1f"r"VYh r VYX_Hkb YirQV s \>g5h s \or3X piy SUS�� [t{ih JIHkr dYx
q H5VYg5hms[r � s � rAYig s d`X_FQn

����������������� � �"! #%$�&'! (�)�*
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pMq V ZQrwg^FDx {ih YiVYfurvh s]V�His[d3s[\ir `zd`X_H^Y `zrnH5g O`r gkhIn � {iX V�ZigGH5g s b s[d(FtrQr 
Cs d3\irQVYX#
 s d)s[d`{iZ]\
VYh YOs d f"d�O`rsHkrvsUF { Fmq8rQXtZQrvgGO`rsF[q VYZvrYn E@rsYog^Fts[g5h JY{ig^Ft\/V H5VYXUJYr O VYXtg5rvs b dYxpFtq V s[g*V�H
ZQdYhiZQrvqos FwX[r�H*V s[rAY s d F[\iVYq(r.
�H5d Z V s[g5d`h 
!F[g��Qr.
 Yig^F s]VYhoZQr rvs[ZYn�V�F F[\od�` h
Z b q Ftb Z]\id�H5dIJ`gkZ V�H
r � q8rQXtg5f"rQh s F&VYh Y s \ir g5h�OYrAFts[g^J V s g5dYh3d xih V s[{iX VfH�H*VYh JY{ V�J`r�FQn6pMd`f"r Ftq V s[g*V�H`Zvd`hiZvrQqosUFDVYXtr
r�OYrQh>{ F[r�Y>V�F f"rvs]V qi\id`X_Fes dIJYrvs \orQX ` g s \ hid`h �TF[qiV s g5V�H&Zvd`hiZvrQqosUF#
+rYnWJin��TYirQrvq s \idY{ J`\ s��
d`X�� x VYX � x r s Z]\ir�Y VYX_J`{if"rQh s���
*` \og5Z]\ gkh YigkZ V s[rAF s \ V s F[qiVYZQr q H*V b:FeV h g5f"q8d`Xts VYh s XtdIH5r gkh
d`{iX s \og5hijCg5h!Jin X F V ZQd`h FtrAdC{irvhiZQr.
+j hod�` HkrAY JYrHV�Z8d`{os F[qiVYZQrHVYh Y \od�` `zr X[rAH5V s r)s[d gks
g^F d x6Zvd`h F[gGYirQX[V�Z Hkr)qi\ig^HkdIF[dYqi\ig5ZQV�HIV h YWqoX VYZ s g5ZQV�HIgkhCs[rQXtrAFtsQn

	�
�	  ����������� ����������� �!��"#��$�%'&

N�d`q(d�H5dIJYb"gGFKs \ir)fuV s \orQfuV s gkZ V�H*YigGF[ZQgkq H5gkhir s[\ V s gkh?OYrAF s g^J`V s r�FKs \ir)qiXtd`q8rQXts[g5r�F dYxoF[q VYZvr
` \igkZ]\ X[rvf V g5h g5h�O VYXtg*VYh s {ih YorQXwZQd`h s gkhC{id`{ FwZ]\ VYh JYrYn N�d`q8dIH5d�JYbYid rAF hid s Yog^Fts[g5h JY{ig^Ft\
Z8rvsT`	rQrQh V Zv{iq ` gks[\ d`hir \ VYh Y HkrmVYh!Y V Yid`{ JY\ihC{os n N \og^FHx VYZ s ZQVYh Z8rmZAH5VYX[g rAY ZCb
V q H5V�Fts[g5Zvg5hir"fud:Yir�H	dYxwV Yod`{ J`\ihC{osQn N \ir�H5{ofuq@dYx q H*VfFts gkZQgkhiruZQVYh Z8rmZQd`h s[g5hC{id`{ F_Hkb
Yir x d`X[f"rAY�
Ms \ V swgGF ` gks \od`{os s rQVYX[gkh J 
iq8rQX x d`X V s g5h!J d`X�[td`g5hog5h J rvh Y F#
*Ft{iZ]\Ws[\ V s gks s VYjYr�F
s \or Ft\ VYq8r	dYxoV ZQ{iq ` gks \3\ VYh!Y H5r n�N \ir H5{if"q dYxMq H*V�F s gkZQg5hor�g5h s \ir F[\ V q(r dYxiVnYidY{ J`\ihC{os#

\id�`	r�O`rvX#
`ZQVYhihid s�Z8r Yirvx d`Xtfur�Y gkh s d s \ir Ft\ VYq8r	dYxiV qiX[r s(�Qr�H:` g s \idY{os+s \ir YigGF[ZQdYhCs[g5hC{id`{!F
Yir x d`X[fuV s gkd`h ` \igkZ]\-g^F XtrAdC{ig5XtrAYEs d>ZQXtr V s[r V�Y!Yigks[g5d`h VfH)� \odIH5r�F*�]n-y H*VfFUF[gkZ V�HKs[d`q8dIH5dIJ b�

g n rYn q8d`g5h s � F[r s � s[d`q8dIH5dIJ b�
	s VYjYr�Fms \ir d`h s dIHkdIJ`g5ZQV�H O g5r�` s[\ V smq8d`gkhCsUF VYXtrWs \or qiX[gkf V Xtb
F[qiV s g5V�HIrQh s[gks gkrAF VYh!YWV hCb d s \irvX F[q V s[g*V�H:rQh s g s g5r�F VYX[rpFtrvs FwdYx&q(dYg5h s Fvn

g+g5jYrws d`q8dIHkdIJYb�
�) ��# ����� ��7�������!�+ g^F	V(Yog^F[Zvg5q Hkg5hirKs[\ V s	g5h�O`r�Fts[g^J V s[rAF s \irwqiX[dYq(rvXts gkrAF	dYx
F[qiVYZQr ` \ig5Z]\@X[rvf VYgkh g5h�O VYX[g5VYh s){ih YirvX Zvd`h s gkh {od`{ F3Z]\ VYh J`r n � d�`	r�OYrQX#
6{ih H5gkjYr Z�H*V�F_F[g�
Z VfH&s dYq(dIHkdIJYb 
(f"rQXtrQdYs[d`q(d�H5dIJYb s]VYj rAF s \or d`h s dIHkdIJ`gkZ V�H-O g5ra`�s[\ V s s \ir qoX[g5fuVYX b
Ftq V s[g*V�H
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rQh s[gks gkrAF VYXtr #��	!��	���(� s[\ V s \ VQOYr 
Kgkh Zvd`h s X[V�Fts s d>q8d`g5h s F 
zV Ftq V s g5V�HKr � s[rQh Ftg5d`h:nlS s"g^F
\ir�H5qox { H s d s[\ig5hoj@dYxwXtrAJ`gkd`h F VfF H5{if"q F dYxnF[q VYZvrms \ V s ZQd`{!H^Y Z8rmd ZQZQ{oqig5r�Y ZCb1f V s r �
X[g5V�H�dIZ:[trvZvs Fvn & Xtd`q8rQXts[g5r�F dYx X[r�J`g5dYh F s[\ V s VYXtrHZvd`h F[gGYirQXtrAY g5hWfurvX[rvdYs d`q8dIHkdIJYb VYXtr 
:x d`X
r � VYf"q Hkr 
 � X[rAJYg5d`h � gGF)q VYX s dYxzXtrAJ`gkd`h � � 
 � X[rAJYg5d`h � g^F)g5h Zvd`h s]VYZ s ` g s \ X[r�J`g5dYh � �:dYX
� X[rAJYg5d`h � gGF3Zvd`hihirvZvs[rAY�� n�N \ir  XUF sHdYx	s \ir�F[ruqiX[d`q8rQX s gkrAF g^FpF V g^Y s d Z(r�) ��# ��������!��	��
�� �
` \igGH5r s \ir8H*V sts rQX sT`	d qiX[dYq(rvXts gkrAFHVYX[r8F VYgGY@s dsZ(r ����7�������!��	��
�� n c d sT` gks \!Fts]V h Yig5h!JWs \or
YigGFts gkhiZvs[g5d`h Z8rvsT`	rQrQh f"rQX[rvdIH5d�J`g5ZQV�H VYh Y1s[d`q8dIH5dIJYg5Z VfH�qiX[d`q8rQX s gkrAF#
DV�H^H qiXtd`q(rvXts[g5rAF ZQd`h �
F[gGYirQXtrAY g5h furvX[rQd s d`q8dIH5d�JYb VYX[r gkh�OYV X[g*V hCs {ih YorQX)ZQdYhCs[g5hC{id`{!F)Z]\ VYh J`r n �wd�`	r�OYrQX 
�g s)g^F
f"rQX[rvdIH5d�JYb�
Cg n rYnCs \orex d`X[fuV�H*Fts[{ YobudYx+s \oreX[r�H*V s[g5d`h8Z(r sT`zrvrQh q VYX s VYh!Y ` \idIHkr 
Ms[dIJ`r s \irvX
` gks[\ s d`q8dIH5d�JYbus[\ V s J`g O`r f"rQX[rvdYs dYq(dIHkdIJYb"gksUF h VYf"rYn
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N \irvX[r VYX[r s[\iX[rvr3qoX[g5hoZQg5qiV�HIf"dYs g OYV s g5dYh F	x d`X f"rQXtrQdYs[d`q8dIH5dIJ b !
^`n UWr s]VYqo\Cb:Ftg5ZAF VYh Y s \or x dY{ih Y V s[g5d`h!F dYx JYrQd`f"rvs[Xtb
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 c ra` s d`h 
,+3V hCs#
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STF gks q8dIF_F[g^Z!H5res[d8Yir  hir ZAH5V�FUFtg5ZQV�HqJ`rvd`fur s X b X[r x rQX[Xtg5h J s[duXtrAJ`gkd`h F d`h!Hkb!K
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� d�`	r�OYrQX#
ogkx(dIZ:[trQZ s F	dYxId`{oX	raO`rQX b:Y V b8`	d`XUHGYmVYXtr ZQd`h Ftg^YirvX[r�Y s d Z(rwX[r�J`g5dYh F�.;V�Hks[\id`{ J`\
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���������	��
���������	
���������������� ^AV

F[r s F d x�qiX[gkfug s g O`r rQh s g s gkrAFQnnN \irvX[rvx dYX[r 
(furvX[rvdYs d`q8dIHkdIJYb gGF Zvd`h F[gGYirQXtrAY s[dmqiX[d�O g^Yor s \or
VYqiqoX[d`qiXtg*V s[res d dIHGFKx d`XKx d`X[fuV�H(d`h s dIHkdIJYb`n

�6g5hiV�H^H b�
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Xeh �)X_Yih VYhoZQr pM{oX_O`r b fuVYqWdYx g+d`h Yid`h qiX[d�O g^Yir�F V f"d`Xtr d`XnH5r�FUF)V ZQZQ{oX V s[r J`X[VYqi\igkZ V�H
Yir�F[ZQXtg5qos[g5d`h d x s[\ir V�Z F[d�H5{os[rH5d Z V s[g5d`h1dYx F s XtrQrvsUF#
 Zi{ig^HGYig5h!JIFHr s ZYn ` g s \ XtrAF[q8rQZ sus[d V
J`g O`rQhWZQd d`XUYog5h V s[rpFtb:Fts[rQf n N \irvX[r x d`X[r.
8s[\irHfuVYq ZQd`h s]V g5h F s \ir(dC{ VYh s g s]V s[gGO`r3g5hMx d`X[fuV �
s gkd`h s \ V s#
�x dYX3r � VYfuq!H5r 
�s \or8YigGFts VYhiZQr3Z8rvsT`	rQrQh *�{ F s d`h@X VYgGHiFts V s gkd`h1V h Y �wr V s[\iX[d�`
VYgkX[q8d`Xts"g^F ]>f"g^HkrAFvn�X g+d`h Yod`h-{ih!YirQX_J`X[d`{oh Y/fuVYq�
K\id�`	r�OYrQX#
wZQdYh?OYrvb:F hid@fur s X[gkZ 

Zi{os d`h Hkb s[d`q(d�H5dIJ`gkZ V�H 
�g5hox d`Xtf V s g5dYhIn �)hormZ VYh Xtr V�Y x Xtd`f s \ir f VYq@s \irdC{ VfH5gks V s g O`r
g5hMx d`X[fuV s gkd`h1s[\ V s * {!Fts dYh/X VYgGH Fts V s gkd`h g^F ZQd`hohirQZ s rAY Z b s[{ Z(r s d<g+rQg5ZvrAF s rQX p7dC{ VYXtr
VYh Y s[\ V spg+rvg5ZQr�Fts[rQX3p7dC{ VYXtr g^F ZQd`hihorQZvs[rAY Z b s {!Z(r s[d � rQV s \iXtd�` VYgkX[q8d`XtsQn N \irQh d`hor
Z V h1g5hMx rQX s \iV s�*�{ F s d`h@X VYgGH Fts V s gkd`h@VYh Y �wr V s[\iX[d�` V g5X[q8d`X s3VYX[r ZQdYhihirQZ s r�Y Z b>s[{ Z8r
H5gkhirAF ` gks \od`{osK{!F[g5h!JuV hCb dC{ VYh s g s]V s[gGO`reg5hox d`Xtf V s g5dYhugkhms \ir)Xtr V�Ftd`hig5h!J qiX[d ZQr�FUFQn	U V hCb
F[qiV s g5V�H6Xtr V�Ftd`hig5h!J qoX[dIZ HkrQf3F X[r�dC{ig5Xtr d`h Hkb
dC{ V�Hkgks]V s gGOYr F[qiV s g5V�H6gkhox d`X[fuV s[g5d`hIn � d`X r � �
VYf"q H5r.
�V�FUFt{ifur"V YirAFtZQX[gkqos gkd`h>dYxzs[\iruXtrAH5V s gkd`h F Z8rvsT`	rQrvh X[rAJYg5d`h FpX 
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ia/d�OYrQXUH5VYq F y 
iyTs[d`{iZ]\ir�F c d`hms \or d`{osUF[g^Yor 
ic d�O`rvXUH5VYq F a 
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 s]VYjCgkh J X[r�J`g5dYh FDV�F&qiX[gkf V Xtb
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SUS]nRPlSTF s \orQX[r3VYh b VfH^J`d`Xtgks[\ifugkZn`zV b s d"VYh F `zrvXws[\ir qiX[raO g5d`{ F dC{ir�Fts gkd`h*K
N \irQXtr3VYX[r sT`	d f VYgkh VYqiqiXtd VYZ]\ir�F s d VYh F `zrvX[gkh J d {orAFts[g5d`h ^`n � hir)gGFKs d s VYjYr3V F[r s
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dYx XtrAJ`gkd`h FQn � d`X r � VYfuq!H5r 
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s d X[rvqiX[r�F[rvhCs X[rAJYg5d`h Fvn�Xeh1V�Hks[rQX[hiV s g O`r"VYqiqiXtd VYZ]\@g^F s d X[rQqoX[rAFtrQh s XtrAJ`gkd`h F g5f"q H5gkZQg s Hkb
Z b@s[\irQgkXHf"rQXtrQdIHkdIJ`g5ZQV�H VYh Y1s[d`q8dIH5dIJYg5Z VfH�qiX[d`q8rQX s gkrAFQn N \og^F H5V s[s[rQXHVYqiqiXtd VYZ]\ g^F dYx!s rvh
X[rQV�H5gGF[r�Y Z b V Ftrvs�d x8V � g5d`f3F&gkh V x dYX[fuV�H �  X_Fts � d`XUYorQX��5H*VYh!J`{ V�J`r ` \irQXtr O VYX[g5V�Z HkrAF�X VYh JYr
d�O`rvX3XtrAJ`gkd`h Fvn N \irQXtrvx d`Xtr 
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X H s \id`{!J`\ s \irusT`zd>VYqiqoX[d VYZ]\orAF s d s[\ir X[rvqiX[r�F[rvhCs V s gkd`h dYxwX[r�J`g5dYh F VYXtrYig �(rQXtrQh s�

s \orvb ZQdYfuq HkrQf"rQh s r VYZ]\udYs \orQXQniS s gGF FtrQh Ftg^Z Hkrws[d gkh s rQXtqiX[r sKV f"rQX[rvdYs dYq(dIHkdIJ`gkZ V�HCs \irvd`Xtb
d�O`rvXWV Ftq V s[g*V�H Yid`fuVYg5h�Ft{iZ]\;s \ V s s \ir O VYXtg*V�Z HkrAFuX VYh JYr d�OYrQX s \or rAH5rvfurvh s FmdYx3s \or
Yid`fuVYgkhIn S h s[\ig^F ZQV�F[r.
 s[\ir q VYg5XHZQd`h Ftg^F s g5h!J dYx Ftq V s[g*V�H Yid`fuVYg5h V h YEg5h s rvX[qiXtrvs]V s g5dYh
g^F8F VYgGY-s d<Z(r V ) � �����)dYx)s \or s \irvd`XtbYn yzd`h�O`rvXUFtrAHkb 
 J`g O`rvhTVYh/gkhCs[rQXtqiX[r s]V s[g5d`hOdYx3V
f"rQX[rvdYs dYq(dIHkdIJ`gkZ V�H%H*VYh!J`{ V�J`r)d�OYrQX V3Ftq V s g5V�HqYidYf VYgkh�
 V furvX[rvdYs d`q8dIHkdIJ`g5ZQV�H�s \irvd`Xtb ZQVYh
Z8r JYgGO`rvh s d Z]\ VYX[VYZvs[rQX[gGF[r F[d`f"r)qiXtd`q(rvXts[g5rAF d x6s \or F[q V s[g*V�H,Yid`fuVYg5hIn
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azdYs[\@V qiqiX[d`VYZ]\irAF3\ VQO`r YiX[VQ` Z VYZ]j?FQn3X F[q V s g*VfH Yid`fuVYg5h \ V�F qiX[dYq(rvXts gkrAF s[\ V s3VYXtr
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Yod`f V g5h VYX[r s VYjYrvhOx X[dYfWn
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	s \ir F[q V s g*VfH Yid`fuVYg5hE\ VfF"qoX[d`q8rQX s g5r�F s \ V suVYXtr hidYs"hirQZvrAF_F VYXtg^HkbEqoX[d`q8rQX s g5r�F dYx
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+d`h
s \orHdYs[\irQXw\ VYh Y 
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V s V�HGH 
Id`X)s[\ir s \irvd`Xtb f"g^J`\ s Z8r"g5hiZvd`fuq!H5rvs[r VYh Y 
�s[\irQXtrvx d`Xtr 
oYidMr�F hidYs3X[rvqiX[r�F[rQh s V�H^H
qiXtd`q(rvXts[g5rAF d x&s[\irpF[rvs dYx&X[r�J`g5d`h!FQn

� d�`	r�O`rvX#
5Z8dYs \ V qiqiX[d`VYZ]\irAF s VYjYrvh s dIJYrvs \orQX)VQO`dYg^Y s \orAF[r YiX VQ` Z VYZ]j?Fvn(S x `	r ZQd`h �
F[gGYirQX"V OYV X[g5r s b dYx F[q V s[g*V�H Yod`f V g5h F s[\ V s VYX[r s]V jYrQhOs d>X[rQqoX[rAFtrQh sms[\ir
F[VYf"r Ftrvs dYx
X[r�J`g5dYh Fzs \orQh gks gGFKq8dIFUFtg^Z Hkres d Zvd`hiZQrvh s X V s r d`hms \or)qiX[d`q8rQX s gkrAF ` \igkZ]\WV X[r Zvd`fuf"d`h s[d
V�HGH�d x�s \ir(F[q V s[g*V�H5YidYf VYgkh FQnnN \ir dC{ir�Fts[g5d`h gGF \id�` `	r Z VYh gGYirQh s[gkx!b�F[qiV s g5V�H5Yid`fuVYg5h F
` \igkZ]\ X[rQqoX[rAFtrQh s s \ir F VYf"r Ftrvs dYx�XtrAJ`gkd`h FQn � hir F[d�H5{os[g5d`h g^F&s[d ZQdYh F[gGYirQX6s[\irKqiXtd`q8rQXts[g5r�F
s \iV swZ VYh Z(r r � qoX[rAF_F[r�Y g5h s \ir f"rQXtrQdYs[d`q(d�H5dIJ`gkZ V�H%H*V h J`{ V�JYr VYh Y�` \ig5Z]\W\idIH^Y�` g s \ X[r �
F[q8rQZ s�s d3V J`g O`rQh Ftq V s g5V�H!Yod`f V g5hIn5N \irvh"sT`	dpF[q V s[g*V�H7Yid`fuVYg5h!F6X[rvqiX[r�F[rvhCs s \or F VYf"r F[r s
dYx8X[r�J`g5dYh FDgkx�s[\irQgkXDqiX[dYq(rvXts gkrAFDs[\ V s�ZQVYh Z(r r � qoX[rAF_F[r�Ymg5h s[\ir Z]\idIFtrQh"furvX[rQd s d`q8dIH5d�J`g5ZQV�H
H*V h J`{ V�JYrKVYXtrzs \ir F VYf"rYn�N \irQXtrvx d`Xtr 
 s \ir d {orAFts[g5d`h!FDx d`X6s \orKr � qiXtrAFUFtgGO gks b dYx s \ir f"rQXtrQd��
s dYq(dIHkdIJ`gkZ V�H5H*V h J`{ V�JYr ��dC{ir�Fts gkd`h SUS]n ^ �eVYh!Y s[\ir qiXtd`q(rvXts[g5rAF ` \og5Z]\ \idIHGY ` gks \ XtrAF[q8rQZ s
s d s[\irpF[q V s[g*V�H,Yid`fuVYg5h �Cd {orAFts[g5d`h
SUS]nML��zhirvrAYWs[d Z(r3VYh F `zrvX[r�YIn N \C{ F 
8s[\ir3VYh F_`	rQX_Fws[d
dC{irAF s gkd`h F SUS]n ^ V h Y8S_S]n L H5rQV�Y s d V){ihig  irAYuVYqiqiXtd VYZ]\us[d)s \irwX[rvqiX[r�F[rQh s V s gkd`hud x:XtrAJ`gkd`h FQn
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f"rQX[rvdYs dYq(dIHkdIJ`gkZ V�H�s \irvd`X[gkrAFvn X f"rQXtrQdYs[d`q(d�H5dIJ`gkZ V�H�s \orQd`X b g^F Zvd`h F[gGFts[rQh seg x6g swV�Yif"gksUF V
f"d7Yir�H 
Ig n r n+V�F[q V s g*VfH Yid`fuVYg5h s[\ir s \orQd`X b g^F)gkhCs[rQXtqiX[r s rAY>d�O`rvXQn3X furvX[rQd s d`q8dIH5d�J`g5ZQV�H
s \orQd`X b g^F ZQd`f"q Hkrvs r g xKVfH^H�f"d7Yir�H^F)dYx	s \ir s[\irQd`X b F V s[g^F x!b s \ir F V fur3F[rvhCs[rQhiZvrAF d xzs \or
f"rQX[rvdYs dYq(dIHkdIJ`gkZ V�H*H*V h J`{ V�JYr s \ir)s \orQd`X b g^FKx d`Xtf { H5V s r�Y g5hIn

U V s[\irQfuV s gkZ V�H f"d7Yir�H s[\irQdYXtb@g^FHs[\irZiX[VYhiZ]\EdYx fuV s \irvf V s g5Z�F ` g s \ gkh?OYrAF s g^J`V s r�F
�  iXUFts � d`X_YirQX�� H*VYh!J`{ V�J`r�F#
Ds[\irQd`Xtg5r�F g5h s \orAF[r�H5VYh J`{ VfJ`rAF V h Y s \ir f"d7YorAH^FHdYx s \irvd`X[gkrAFQn
N \irvX[rvx dYX[r 
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V�Z8d�O`r�dC{irAF s gkd`h FQn@UWr s \id:Y F VYh!Y XtrAFt{ HksUFHx X[d`f s dYq(dIHkdIJYb 
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VYXtr)g5h�O`r�Fts gGJ V s[rAYIn

S h Z]\ VYqos[rQX V�
1O VYX[gkd`{ F furvX[rQd s d`q8dIH5d�J`g5ZQV�HqH*V h J`{ V�JYrAF ` gks \ qiX[r�Yig5ZQV s r F b f Z(d�H^Fer � �
qiXtrAFUFtg5h J1q VYXts[\id d7Y�
	ZQd`hohirQZ s g5dYh�
KZQdYhCs VYZvsmVYh Y�Z8d`{ih!YirAYihorAFUFmVYX[r g5h s Xtd7Yo{iZQr�YIn N \ir
H*V h J`{ V�JYrAF VYXtr>gkh s rQXtqiX[r s r�Y d�O`rvX s[\ir Ftq V s[g*V�H Yod`f V g5h F�Yir  hir�Y g5h;Z]\ VYqMs rQX
P�
)V h Y
F[raO`rvX V�H f"d7Yir�H� s \irvd`X[r s g5Z(Fts[X[{iZ s {iXtrAF3Z V�HGH5rAY f"rQXtrQdYs[d`q8dIH5dIJYg5rAF VYXtr"gkh s X[d:Yi{iZvrAYIn N \irQgkX
qiXtd`q(rvXts[g5rAF 
:VfF `	rAH^H&V�Fws \ir r � qiX[r�FUFtgGO gks bWdYxDs[\irHf"rQXtrQdYs[d`q(d�H5dIJ`gkZ V�H,H*VYh JY{ V�J`r�F#
(VYX[r3g5h �
O`r�Fts[g^J V s[rAYIn N \C{ F 
8Z]\iVYqos rvX V"VYh!F_`	rQXUFndC{irAF s gkd`h F L V h Y
S_S]nk^Yn

yz\ VYqos[rQX ]eqiXtd�OMgGYirAF V Zvd`f"q H5r s r V � gkd`f V s g^F[V s gkd`h dYx�s \ir f"rQXtrQdYs[d`q8dIH5dIJ b dYx8X[rAJY{ H*VYX
d`q8rQh FtrQf"g� VfH^J`r�ZiX VYgkZ F[r s F)g5hWs \ir Xtr V�H�q H5VYhirYn N \ {!F#
-dC{irAF s gkd`h SUS]nML g^FeVYh F_`	rQXtrAY ` gks[\
X[r�F[q8rQZ s s[d s[\ig^F Ftq(rvZQg Z furvX[rQd s d`q8dIH5d�JYb`n

yz\ VYqos[rQX \3gGF ZQd`hiZvrQXthirAY ` g s \ s \ir x rQV�F[gGZig^Hkgks b dYxqFtq V s g5V�HiXtr V�Ftd`hig5h!J gkh"f"rQXtrQdYs[d`q8dIH�
dIJYbYn S s	g^F F[\id�` h s[\ V s	X[r VfF[d`higkh J VfZ(d`{MszhidYh � s[X[gGO g5V�Hif"rQX[rvdYs dYq(dIHkdIJ`gkrAFDgGF	{ih!YirQZvg^Y V�Z!H5rYn
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S h-Z]\ V qos rvX�b 
 s \ir g5h s rvh Yir�Y-d`h s d�H5dIJ`gkZ V�H F[gkfuq Hkg5Zvgks b@dYx f"rQXtrQdYs[d`q(d�H5dIJYb1g^F dC{irAF �
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S]n ^`n

N \irzZvd`hiZ�H5{ Ftg5d`h J`gGOYrAF&VYhHgkh s rQXtqiX[r s]V s[g5d`h dYxos \ir X[r�F[{ H s F&VYh YHgkh YigkZ V s[rAF+x {os {oX[r `zd`Xtj�n
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N \ir X[r VfYirQX g^F r � q8rQZ s rAYms[dH\ VQOYr VpZ V�F[gkZ jChid�` HkrAY J`r dYxqJYX VYqi\"s \irvd`Xtb 
 s[d`q8dIH5dIJ b�
�H5d�J`g5Z
VYh Y fud:YirAH s[\irQd`X b`n � d`X r � VYf"q H5r.
7X X[f3Fts[X[d`h J��RF s r � sUZ(d d`j ��X X[f3Fts Xtd`h J 
�^B_IbY_ ��ZQd�O`rvXUF
f"dIFts dYx)s d`q8dIHkdIJYbE{ FtrAYTg5hOs \igGFus \orAF[gGFQn N \ir hirQZvrAFUF[VYXtb�Z VYZ]j?J`X[dY{ih Y;g5hlH5dIJ`gkZ V h Y
f"d7Yir�H:s \orQd`X b g^F J`g O`rQh 
ix d`X r � VYf"q H5r.
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Z b;:<4 =&VYh Y s \ir3g5h s rvX[gkd`X dYx>4�gGFnYorQhidYs[rAY Z b�4�? n N \igGF Ftd`fura` \ V sw{ihC{ Ft{ V�H�hidYs]V s g5dYh
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s \or F[r s dYx����6!���� 
&gGFHV F[{ Z Ftrvs d x�JjJMk - � k � RE� k - � k � N g � k -ml5nk � RCn�N \C{ F#
Ds[\ir JYX VYqi\!F
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g � f � YirvhidYs[rAFes[\ir Ftrvs d x O`rvXts[g5ZQr�F)VYh Y h � f � YirvhidYs r�Fes \or(Ftrvs d x�rAY JYrAFQnnN5`zdJYX VYqi\!F
dYx&g5f"q(dYXts]V hiZQr gkh s \igGFKs \ir�F[g^FwVYXtr s \irpJ`X[VYqi\ F����eVYh!Y��

��� � !

���$5 � JMk - ��1�1�1 � k��YR � JjJMk�� � k
	MRE� X ���1Q� ��� R �
�
��� � 5 � JMk - ��1�1�1 � k�� R � JjJMk�� � k
	YRE� X ��� ��� ��� �� ��� R �

X Ft{ Z Ftrvs g�� d x g � f � gkh Yi{iZvrAF V1��&�� !�#$
�7�� f � dYx>f 
o` Xtgksts rQh f ��� f 
5` gks[\ f � 5
J g�� � h � f �! ' �)g�� � RCnpe)gGOYrQh V Ft{ Z F[r s g�� dYx g � f � 
�f " g�� YorQhidYs[rAF s[\ir F[{!Z J`X V qi\ dYx
f1gkh Yi{iZvrAY ZCb g � f � " g�� n S h s[\ig^F Z VfF[r 
 s[\ir O`rQX s gkZQrAF g�� VYXtr F[VYg^Y s d Z8r ��������� ���mx X[d`f
f�n S x�".5 JMk - � k � R g^F VYh r�Y J`rHd x�f;5 �)g � h � s \orQh�f$#%" YirvhidYs[rAF s[\ir JYX VYqi\ dIZos]V g5hir�Y
x X[dYf f ZCb �������%#$
����'����!@s \ir r�Y J`r&"ms d s \orO`rQX s r � k - n UWd`Xtr qiX[rvZQg^FtrAH b�
1f$#%" g^F s \or
J`X[VYqi\ �)g " JMk � R � �ah(' JjJMk - � kERE� JMk � � k R.N h � k�l5 k - R � " JjJMk � � k RE� k N g R � n X h b J`X V qi\
f � dIZos VYg5horAY x X[dYf�V J`X[VYqi\#f Z b X[rvq(rQV s r�Y YirAHkrvs gkd`h dYx OYrQX s g5ZvrAF d`X ZQd`h s X[VYZvs[g5d`h!F dYx
rAY!J`rAF g^F3Z V�HGH5rAY@V ),���9��# d x�f�n�No`	d J`X[VYqi\ F f!-U5 �)g - � h - � V h Y[f � 5 �	g � �ih � � VYXtr
���6��) ��# 7����	�	gkx s \orQX[r r � gGFtsUF	V Zog [trQZ s gkd`h*),+ g - '�h -.- g � '�h � F[{iZ]\"s \ V sDx d`X�V�HGH�kZN g - 

) � k � N g � VYh Y x d`X V�HGH�JMk - � k � R N h - 
 J�) � k - � � ) � k � � R�N h � n S x.) gGF VYh gGF[d`f"d`Xtqi\ig^Ftf
Z8rvsT`	rQrQhOf - VYh!YOf � s \irvh
S ` X[gks[r,),+ f -/- f � nX 7(
���� ��- ������!����1012.����������! ����# �%�	�����mk - 
�� � k � gGF V JYX VYqi\ ` gks \30 O`rvXts[g5ZQr�F
k - ��1�1�1 � k 2EVYh Y/s[\ir rAY JYr F[rvsoJjJMk�� � k��54 - RE� X �6��Q 0&RCn X ��+ ����� gGF V J`X[VYqi\�` gks[\
O`rvXts[g5ZQr�FZk - ��1�1�1 � k 2 VYh!Y-s \irWrAY JYrsF[r sOJjJMk�� � k��54 - RE� X �7�mQ 0&R ' JjJMk - � k 2 RjRCn No`	d
q V s[\ F f - � f � � f [td`g5higkh J OYrQXts[g5ZvrAF k - VYh Yok � VYXtr F VYgGY s d�Z(r ��� ��� 7���� ��������� gkhof)�eg x
g � f - �8 g � f � � 5 JMk - � k � RCniX JYX VYqi\mf g^F��������9����� ���mgkx+x d`XKVYh b sT`	d3Yog^Fts[g5hiZ s O`rvXts[g5ZQr�F
k - � k � N g � f � s[\irQXtrWr � gGFtsUF V q V s[\ f ��� f [td`g5higkh Jok - VYh Y k � njX J`X VYqo\ f gGF90;:
�������9����� ��� g x6V hCb sT`zd8Yig^F s g5hoZvs O`rvXts[g5ZQr�FwVYX[r [td`gkhirAY�Z b V s H5rQV�Fts<0 gkh YirQq8rQh!YirQh s q V s \!F
g5hmf�n

X 7 � 
��9��!�#�
�7��;f-gGF3V s[{iq H5r �)g � h � ` \orQX[r g gGF3V  hogks r Ftrvs d xKq8d`g5h s F gkh ���mdYX
= �]5 J ��� - � � � � � � � N � � � � � -�> � �� > � �� 5 X R VYh!Y h gGF V  higks[r�F[r sud x VYXtZAF g5h ���
d`X = � X[rAFtq(rvZvs[gGO`r�HkbsF[{iZ]\ s \iV ses[\irHrvh Yiq8d`g5h s FedYx VYh VYXtZ g5h h VYXtrHrAHkrQf"rQh s FedYx g 
(hid
sT`	d VYX[Z�F g5h h \ VQO`rms \orF VYf"r rvh Yiq8d`g5h sUF#
 VYh Y1s[\irmgkhCs[rQXtg5d`X_FHdYx s[\ir VYXtZAF gkh h VYXtr
YigGFC[td`gkhCsQn N&d VQOYd`g^Y {ihohirQZvrAFUF[VYXtbEhodYs]V s[g5d`hiV�H	d�OYrQX[\or V�Y�
	V q H5VYhirJ`X[VYqi\ f 5 �)g � h �
` g^HGH*Z(r Zvd`h Ftg^YirvX[rAY V�F	s \ir Ftrvs�? g@' ? JE� T��_� T N h R3V�F `zr�H^HIVfFzs \ir � V�Z F s X[VYZvs�� J`X V qi\
�)g � f � � JjJ_T � V � � T �/X � RE� ToN h R � n N \ir - 
������HdYx V"q H*V hir(JYX VYqi\Of VYX[r3s \ir ZQd`f"q8d`hirQh sUF
���\"�f>d`X = �&"�f>X[r�F[q8rQZvs[gGOYrAHkbYn X J`X VYqo\ f>g^F 7 � 
�� 
�# gkx�s \orQX[r r � gGFtsUF V q H5VYhir JYX VYqi\BA
` \igkZ]\ g^F&g^F[dYfud`Xtqi\igkZ s[dDf�n S h s[\ig^F�Z VfF[r 
`s[\ir JYX VYqi\CA3gGF�F[VYg^Y s d Z8rKV q H*VYhorzrQf Z(r�Y Yig5h!J
dYx9f�niS ` g^HGHIVYqoq(rQV�HIs d s \or x d�H^H5d�` gkh J Z]\ VYX[VYZvs[rQXtg^F V s g5dYh dYx6q!H*VYh V X J`X VYqo\ FQn
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e)gGO`rvh V F[gGJ`h V s[{iX[r�� 
 s[\ir { F[{iV�H  XUF s � dYXUYirvX H5VYh J`{iV�J`r ` gks[\ Ftg^J`hiV s {iXtr�� ` g^HGH Z8r
YirvhidYs r�Y Z b�� � � � n e)dYs[\ig5Z Hkrvs[s[rQX_F� ��� ��� ��� r s Z n:YorQhidYs[r � �TF s X[{oZvs {oX[rAF g5h s[\ir F[rQh!F[r
dYx(fud:Yir�Hos \irvd`XtbYniN \irQgkXiYid`fuVYg5h!F VYX[r YirvhidYs r�Y8Z b@� � � ��! ��" r s Z n X[rAFtq(rvZvs[gGO`r�HkbYniN \ir
Yid`fuVYgkh F ` \ig5Z]\uVYXtrwd x,Ftq(rvZQg  iZ gkhCs[rQXtrAFts s d f"rQXtrQdYs[d`q(d�H5dIJYbHVYXtrnYorQhidYs[rAYug5h Z(d�H^Y s b q(r.

rYnWJin$# VYh!Y '6n

g+rvs%� Z8r"VYh&� �TF s X[{oZvs {oX[r ` gks[\ Yid`fuVYg5h � n X x d`X[fH{ H*V(' ��� - ��1#1�1�� � 2 � g^F F[VYg^Y s[d
���
) �9� s[\ir
Ftrvs J � 0�- ��1#1�1 � 0 2 � N � 2 � � � 5*'9: 0 - �#1�1�1 � 0�2 =aR gkh+� njX F[{ Z FtrvsZ�dYx � 2
� 0&, X � g^F F[VYg^Yms[d Z(r-� : ���
) � 
 � ���0���.� gkx+s[\irQXtr)r � g^F s F VHx d`Xtf { H5V�' � � - ��1�1�1 � � 2 � dYx/�
F[{oZ]\ms \ V s0' � � - ��1�1#1�� � 2 � Yor  hir�F�� n N \ir F[r s � gGF1� : ���
) � 
 � ��� ��������7(
�#$
�) ������# � ���.�
gkx�s[\irQXtr)r � g^F s FwVHx d`X[fH{ H*V�' ��� - ��1#1�1�� ��2 � �43 ,�0 � V h Y V � 365 0�� � s[{iq Hkr87#- ��1�1�1 � 7 2:9 2 gkh
� F[{iZ]\ s \iV s �B5 J � 0�- ��1�1�1 � 0�2 � � � � 5;'9: 0 - ��1�1�1 � 0�2 � 7#- �#1�1�1�� 7 2<9 2 =aRCn

X F[rvs dYx F[rQh s[rQhiZvrAF � g5h=� �Kg^F Z VfH^H5r�Y V���������# + � gkh>�,� n N \ir ��������# + ��-?� 
*YirvhidYs[rAY
	�� � � � 
(g^F s[\ir Ftrvs)dYx VfH^H5F[rvhCs[rQhiZvrAF3g5h.� ` \ig5Z]\ \odIH^Y gkh?� n X �'+ 7��A@ ��� - ��1�1#1 � � 2 � gkh
s \or O VYXtg*V�Z!H5rAF � - ��1�1�1 � � 2 gGF V fuV � g5fuV�H�ZQd`h!F[g^F s rvhCs Ftrvs3dYx x d`X[f {!H*VYr g5h s \ir O VYXtg*V�Z!H5rAF
� - ��1�1#1�� � 2Mn N \ir1�'+ 7�� ��- 
1�%&67 ��� � 0 - ��1�1�1 � 0�2 � N � 2 gGFHs \or s b q(r JB' ��� - ��1#1�1�� � 2 � gkh
� � � � 5C'9: 0�- ��1�1�1 � 0�2 =	RCn

N&d F[gkfuq!H5gkx!b hid s]V s[g5d`h�
�Vms[{iq H5r d x O VYX[g5V�Z HkrAF � - ��1#1�1�� � 2 V�F `zr�H^H V�F3V s {iq Hkr dYx	rAH�
rQf"rQh sUF 0�- ��1#1�1�� 0�2�` gGH^H Z8ruV�Z ZiXtr�O g*V s[rAY s d#A� VYh!Y A0 XtrAFtq(rvZvs g O`r�Hkb`n3N \ir3F[g��Qr dYx Ft{iZ]\
V�Z ZoX[r�O g5V s r�Y s {iq!H5r3rQgks[\irQX ` g^HGH-Z(r jChid�` h x X[d`f�s[\irHZvd`h s r � s)dYXn` gGH^H-Z8rHdYx�hodmg5f"q(dYX �
s]V hiZQr n
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N \ir)qiXtr�O g5dY{ FKZ]\ VYqMs rQX gkh s X[d:Yi{iZvrAY f"rQXtrQdYs[d`q(d�H5dIJYb"VfFzs \ir)XtrAJ`gkd`h � Z V�F[r�Y VYqiqoX[d VYZ]\ms[d
s dYq(dIHkdIJYbYn N \ig^F)Z]\iVYqos rvX)q H*V ZQrAFefurvX[rQd s d`q8dIH5d�JYb g5h g s F fuV s[\irQfuV s gkZ V�H 
�qi\ig^HkdIF[dYqi\ig5ZQV�H
VYh Y-\ig^F s d`Xtg5Z VfH ZQd`h s r � s n S ` g^HGH rAH5V�Z(dYX V s[rWd`hOs \irWg^FUFt{irAF dYx furvX[rvdYs d`q8dIHkdIJYb ` \igkZ]\
\ VQO`r(Z(rvrQh X[VYg^FtrAY g5h s \ir g5h s Xtd7Yo{iZvs[g5d`h VYh YWqiX[r�F[rvhCses \irvg5X s Xtr V s[furvhCs g5h s \or XtrAH5raO VYh s
H5g s rvX V s[{iX[r n N \irex d ZQ{!F ` g^HGH*Z(r d`hmf"rQX[rvdYs dYq(dIHkdIJYb f"dYs[gGO V s r�Y8Z b"s \ir hirQr�Ymx d`X	V dC{ V�H�
gks V s g O`r X[rvqiX[r�F[rvhCs V s gkd`hmdYxqF[q V s[g*V�H jChid�` HkrAY J`r g5huf VYh b"VYqoq H5gkZ V s[g5d`h VYXtr V�F	dYx-X Xts g ZQg5V�H
S h s r�H^H5gGJ`rQhoZQr&��X S � nzpMg5hiZvr s[\ir XtrQZvd`h Fts[X[{iZ s gkd`h-dYx q(d`gkh s F x X[d`f XtrAJ`gkd`h F"g^F s \ir d`X[gGJ`g5h
dYx f"rQXtrQdYs[d`q(d�H5dIJYb 
�s[\irmXtrQZQdYh Fts[X[{iZ s g5dYh dYx q(dYg5h s F ` g^H^H Z8r qiXtrAFtrQh s r�YOgkh V \igGFts[d`X[gkZ V�H
X[raO g5r�` n
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S h F[rvZvs gkd`h ^`nML d x3s[\ir g5h s Xtd7Yo{iZvs[d`XtbOZ]\ VYqos[rQX 
 Sur � q H*VYgkhirAYTs[\ V s f"rQXtrQdYs[d`q(d�H5dIJYbOg^F
f"dYs g OYV s rAYud`h s[\ir d`hire\ VYh Y�Z b"s \ir)V g5f s d XtrQZvd`h Fts[X[{iZ s q(dYg5h s F x X[d`f X[r�J`g5dYh FKVYh!Y d`h
s \or)dYs \irvXK\ VYh!Y Z bus \ir)hirvrAY x d`X V dC{ V�Hkgks V s g O`rwX[rQqoX[rAFtrQh s]V s g5dYhWdYxoFtq VYZQr n N \ir x d`X[f"rQX
f"dYs g OYV s g5dYh ` gGH^H*Z8r ZQd`h!F[g^YorQX[r�Y g5hmf"d`Xtr Yir s]VYgGH(gkhF[rvZvs gkd`h�LMnMbMn �wrQX[r.
!Si` g^HGH�rAH*VfZ(d`X[V s r
d`h s \or H5V s[s[rQXvn

pMg5hoZQr�F[qiVYZQr g^F V x {oh Y VYf"rQh s]VfHKq VYX s dYx s \ir`	d`XUHGY `zr�H5g O`rmgkh�
 qiX[d�Z H5rvf FtdIHGO g5h!J
X[r�dC{ig5XtrAF g5h fuVYh b Z V�FtrAF V dC{ VfH5gks V s g O`r XtrQqiXtrAFtrQh s]V s[g5d`h@VYh Y>fuVYhig5qo{ H*V s[g5d`hWdYx Ftq V s[g*V�H
Y V s Von�) { V�Hkgks]V s gGOYr Ftq V s g5V�H:XtrQqiXtrAFtrQh s]V s[g5d`hWVYh Y Xtr V�Ftd`hig5h!J �*) p�� � 
 V `zr�H^HIr�Fts V�Z H5gGF[\ir�Y
F[{!Z� rAHGYWd x X S�
�VYg5f3F V s FtdIHGO g5h!J qiX[dIZ!H5rQf3F ` \igkZ]\
Yor V�Hq` g s \�dC{ V�H5g s]V s[gGOYr F[q V s g*VfH,Y V s V
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r�OYrQX 
og5h f"rQXtrQdYs[d`q(d�H5dIJYb 
 q(dYg5h s F f { F s hidYs Z(r s \or qiXtg5fuVYXtb rQh s g s g5r�F�x X[d`f ` \og5Z]\ d s \irvX
rQh s[gks gkrAF VYXtr)ZQd`h!Fts Xt{iZvs[rAYIn N \ir)x dIHGH5d�` g5h J3s \irvfur�F ` \ig5Z]\ [t{ F s gkx!bus \igGF O g5r�` X[rvdMZvZQ{iX gkh
s \or Hkgks[rQX V s {iXtr � � HkrQZ]j 
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X[rQV�F[dYhig5h J gkfuq8dIFUFtg^Z HkrYn

pMrQZvd`h Y H b�
Mgkx+q8d`g5h sUFKVYXtr s \ored`h H b"qiX[gkf VYX b F[q V s g*VfH8rvh s gks[g5r�F	s \orQh VYh b8F[r s dYx+q8d`g5h sUF
Z V h Z(r V � X[r�J`g5dYh �]n yzd`h F[r�dC{irQh s H b�
+s \orQX[r VYX[r�� X[r�J`g5d`h!F*�p`	r Yid hidYserQhiZvd`{ih s rvX3gkh s \or
r�OYrQX b7YiVBb `zdYXUH^Y ! F[r s F ` \igkZ]\ VYXtr F[ZQV s[s[rQXtrAY g5h@g5h� ihigks[rAHkb f VYh b � qog5rQZvrAF ��
6r � s X[rvfur�Hkb
ZQdYh?OYdIH5{Ms rAY<H5g5horAF#
�x X V Zvs]VfH^F rvs[ZYn�� d`X r � VYf"q H5r.
DV
F s X[VYg^J`\ s H5gkhir Z VYh Z(ruZQd`h s[g5hC{id`{ F_Hkb
Z]\ VYh!J`rAY gkhCs[d V �TH5g5hor � s[\ V s gGF Ftd ZQd`h�OYdIH5{os[rAY s[\ V s g s YodMr�F hidYs  is VYh b f"d`X[rmgkh1d`{oX
g5h s[{igks[gGO`r Z�H*V�F_F[g Z V s[g5d`hEdYx H5g5horAF VYh Y-VYX[rQV�FQn N \ir
Yor�O`r�H5d`qofurvhCs dYx Ft{iZ]\TV � Hkg5hir � g^F
Yirvqig5Z s rAYWg5h  �J`{iXtr L nk^`n * V Z]\sH5gkhirpF[r�J`furvh s Z8rvsT`	rQrvh sT`zdudYx6s[\ir gkh YigkZ V s[rAY q(d`gkh s FwdYx
s \or8J`rvhirQX[V s dYX gGF XtrQq H5VYZQr�Y<Z b@V
F[fuV�HGH5rQX OYrQX_F[g5dYh1dYxKs[\ir3J`rQhirvX V s[d`X3gks FtrAH xzs d
J`rvs3s \or
 X_Fts F s rQq s[d�`zVYX_Y Fzs \or  h V�H � Hkg5hir �]n!* VYZ]\�Hkg5hir F[r�J`furvh s g^FzV�J VYgkh X[rvq H*V ZQrAY�Z bmVYhmr�OYrQh
F[fuV�HGH5rQX OYrQX_F[g5dYh dYx(s \irnJ`rQhorQX V s d`X s d J`rvs s \or FtrQZQdYh YFts[rQqIniN \og^F qiX[d ZQr�Yi{iX[r.
ogkh� hig s rAH b
X[rvq(rQV s r�Y�
 Yir  ihirAF V>x X VYZ s]V�H ` \idIFtr �eVY{!FUYid`X � Yog5f"rQh Ftg5d`h g^FW^`n ] � ��V�HkZQd`hirvX#
 ^B_`_�r � n
N \C{ F#
is[\ir F[r s dYx�q(dYg5h s F Yor  hir�Y
Z bus \ir x X[VYZvs V�H:hirvgks[\irQX Z8rAHkd`h JIF s d s \ireZAH*VfFUF dYxoH5gkhirAF
hid`XKs[d s \ir ZAH5V�FUF dYx6VYXtr V�FwV�F d`hir)gkh s {ig s gGOYrAH b {ih!YirQX_Fts]V h Y F s[\irQf n

N \ig5X_Y Hkb 
	s VYjCg5h J>X[r�J`g5d`h!FuVfF8Ftrvs FudYx q8d`gkhCsUF q H*V b:F"x {oXts \orQX"\ VQO`d Z ` g s \ ZQd`f"fudYh
F[rvh F[r.
�V�F s[\irHx dIHGH5d�` g5h!J sT`	d qi{ �#�AHkrAF F[\od�` n)yzd`h F[gGYirQX V Z V�HGH&dYxDq(d`gkh s F#
8x d`Xegkh Fts VYhiZvr
s \or {ihogksnZ V�HGHIg5h s \ir *�{iZAHkg^YirQVYh F[q VYZvr � � ` g s \ ZQrQh s[X[rHq8d`gkhCs � V � V � V � n S s gGF ZQd`f"fudYh
F[rvh F[r"s \ V s V�Z V�HGHDZ VYh Z(r3Yig OMgGYirAY>g5h s[d sT`	d Zvd`h J`Xt{irQh s \ V�HGOYrAFvn � d�`	r�O`rvX#
�d`h!Hkb d`hor
dYxDs[\irHsT`	dm\ V�H O`r�F Z VYh ZQd`h s]V g5hWs[\ir ZvrQh s Xtr q(dYg5h s V h Y�
(s[\irQXtrvx d`Xtr 
8s \ir \ V�HGOYrAF ZQVYhihid s
Z8r ZQd`h JYX[{irvhCsQn � d`Xes[\ir F[rvZQd`h!Y@qi{ ���AHkr 
+Zvd`h F[gGYirQX VmZ]\orAFUF Z8d VYXUY ` g s \ g s F Z H5VYZ]j V h Y
` \ig s r F_dC{ VYX[r�FQn STF3s \irmq8d`gkhCsHV s(` \ig5Z]\ sT`	d Z H5VYZ]j F_dC{ VYX[r�F VYh Y sT`	ds` \ig s r8FUdC{ VYXtrAF
f"rQrvs Z H*VYZ]j3d`X ` \ogks rQK S x�s \or q(d`gkh sDg^F Z H*VYZ]j s \orQh gks Z(r�H5d`h J�F6s d s[\ir Z H*V Z]j(F_d {iVYX[r�F	V h Y
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1. step

2. step 3. step

Generator

�6gGJ`{iX[r3L nk^�! X�Ftrvs3dYxKq8d`gkhCsUF ` \ig5Z]\>g^F hirvgks[\irQX V�H5gkhir hid`X3VYh@VYXtr V�
5Zi{os Vmx X V Zvs]VfH�dYx
�eV { FUYidYX� Yigkfurvh F[gkd`h ^`nM]
s \or sT`	d ` \igks[r F_d {iVYX[r�F Yidmhid ses dY{iZ]\InnS x�s \ir q(d`gkh segGFn` \ig s r3s \irvh gks Z(r�H5d`h!JIFws[d s \or
` \ig s r FUdC{ VYXtrAFHVYh Y s \ir sT`	dsZ H5VYZ]j FUdC{ V X[rAF(Yid hidYs s d`{oZ]\In �wd�`	r�OYrQX 
Dgks gGF)ZQd`f"fudYh
F[rvh F[r s \iV s s \irvX[r3g^F hid3Yig �(rQXtrQhiZvrpZ(r sT`zrvrQh s[\irpZ H*VYZ]jmVYh Y s \ir ` \ig s rpFUdC{ VYXtrAFwr � ZQrvqos
x d`X�s \orQg5X ZvdIH5d`{oXUFQn�N \ig^F F[rvZQd`h!Y qi{ �#�AHkr Hkr V�Y F { F s d3s \ir qiXtdIZ HkrQf dYx,Z(dY{ih Y VYXtg5r�F ` \igkZ]\
g^F s[\ir x d`{iXts[\1V h Y H5V�Fts d x	s[\irufuVYgkh X[r VfF[d`h Fp` \igkZ]\@r � Z�H5{ Yoruq8d`g5h sUF VfF s[\ir qiX[gkf V Xtb
rQh s[gks gkrAF gkh f"rQXtrQdYs[d`q8dIH5dIJ b`n

N&dYq(dIHkdIJYb gkh@g s F F[rvs � s[\irQd`Xtrvs[g5Z VfH O VYXtg*V s[g5d`h s rQVYZ]\ir�F { F s[d ZAH5V�FUFtgkx!b Ftrvs F dYx q8d`g5h sUF
g5h s[dHd`q8rQh�Ftrvs F 
iZAHkdIF[r�YF[r s F 
 Z(dY{ih Y VYXtg5r�Fzrvs[ZYniN \igGFKZAH5V�FUFtg  ZQV s gkd`h x d`X[ZvrAFzx {ih!Y VYf"rQh s]V�H
dC{irAF s gkd`h F d`hE{ F ` \ig5Z]\ Ftr�O`rvX V�H qi\og^H5d�F[d`qi\orQXUF \iV�OYr V s[s[rQf"qos r�YEs[d F[dIH O`r&� Z x n � VYX �vg 

^B_`_Ib�� ! ced rAFWV XtrAJ`gkd`h;g5hiZ�H5{ Yor>g s F�Z8d`{ih Y V Xtb!K c dOXtrAJ`gkd`h F�F[\ V X[r>q VYXtsUFWd xHs \orQg5X
Z8d`{ih Y V X[g5r�F gkx�s[\irvb VYX[rHg5h ZQdYhCs VYZvs K E;\ V s)gGFes \irHd`h s dIHkdIJ`g5ZQV�H5Yig �(rQXtrQhiZvr Z(r sT`zrvrQh@V
X[r�J`g5dYh g5hiZ�H5{ Yigkh J gksUF Z(dY{ih Y VYX b VYh Y s \or3XtrAJ`gkd`h��WF g5h s rvX[gkd`X K

X ZQZvd`XUYigkh J s d � VYX��Qg � ^B_`_�b�� 
 g+rQd`h V XUYid Y V(� gkhiZQgzV�FUFt{if"rAF s \ V s sT`zd>dIZ:[trvZvs F gkh
ZQdYhCs VYZvs \iV�OYr VmZvd`f"fud`h Z8d`{ih!Y VYXtb
` \ig5Z]\ 
+\id�`zraO`rQX 
6gGF hid f V s rQXtg*V�H�q VYX s dYx rQg s \irvX
dYx&s \ir3dIZ:[trvZvs Fwg5h ZQdYhCs VYZvsQn c V � g5hoZQg�VYX_J`{irAF s \iV swgkx6V3Z8d`{ih YiVYXtb q V Xts gkZQgkq V s r�Y g5hWVYh
dIZ:[trvZvs s \irvh gks `zdY{ H^Y Z(r"dYx Ft{ Z Fts VYhiZvr VYh Y@s[\irQXtrvx d`Xtr FtrQq VYX[V s rudIZ:[trvZvs Fvn azXtrQh s]V hid
Z8rAH5gkr�OYrAF)s \ V s3s[\irQXtr V X[r sT`zd Z(dY{ih Y VYXtg5r�F#
�d`hir Z(r�H5d`h!J`g5h J s[d rQVYZ]\ dYx s \orurvhCs[gks[g5rAF gkh
ZQdYhCs VYZvs(F[{oZ]\1s \ V s s[\ir8Z8d`{ih!Y VYX[gkrAFpF[\iVYX[r"s \ir3F VYf"r H5d Z V s[g5d`h:n azd�H � V hid
F s]V s[rAF s \ V s
ZQdYhCs VYZvsKg^FzdYh Hkb"q8dIFUFtg^Z Hkr Z8rvsT`	rQrvh VYh dIZ:[trQZ s ` gks[\ V Z8d`{ih Y V Xtb VYh Y VYhodYs \irvX ` gks[\id`{os
V Z(dY{ih Y VYX b`n

Xeh bTZ]\idYg5ZQr d x s[\irAFtr s[\iX[rvr q(dIF_F[gGZig^Hkgks gkrAF3F[rvrQf3Fms d Z(r f"d`Xtr d`X�H5r�FUF VYX_Zigks[X VYX b`n
pMd`f"r f"rQXtrQdYs[d`q8dIH5dIJYg^FtsUFpZ(r�H5g5raO`r s[\ V s Z(d`{oh Y VYXtg5rAF/. VYh!Y�
DZQdYh F[r�d {orQh s H b�
 {ihiq Hkr V�F[VYh s
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s \orwgGFUFt{ir dYx:VYh d`h J`d`gkh J)qi\igGH5dIFtd`qi\igkZ V�H:Yir�Z V s r �CF[rQr x d`XDr � VYfuq!H5r � cwrQX_H5g5Z]\ 
i^B_`_�V � ��Zi{Ms
Yid rAF hodYs Zvd`hiZQrvX[h s \or qiX[r�F[rvhCs `	d`Xtj8npS s)gGF Ftg5f"q Hkb Zvd`h�O`rQhog5rQh s)s[d ZQd`h Ftg^YirvX F[qiVYZQrHs[d
Z8r V�Z F[d�H5{os[rzx d`X6s[\ir Yir�OYrAH5dYqifurvh s dYx%F[q V s[g*V�H7Yid`fuVYg5h!F�VYh Y f"rQXtrQdYs[d`q(d�H5dIJ`gkZ V�H s[\irQd`Xtg5r�F
VYgkfur�Y V s dC{ V�H5g s]V s[gGOYr F[q V s g*VfHIX[rvqiX[r�F[rQh s V s gkd`h V h YWXtr V�Ftd`higkh Jin

N \irQXtr VYXtrWsT`	d V�FUFt{if"qos gkd`h F `zr {!F[{ V�HGHkb fuVYj r V�Z8d`{osuf V s rQXtg*V�H d�Z:[trQZ s F ` \igkZ]\
YigGFts gkh J`{igGF[\ s[\irQf x X[d`f X[r�J`g5d`h!F V�F q8dYs rvhCs[g*V�H8X[rvZQrvqos]VYZ�H5r�Fwd x&d�Z:[trQZ s FQn �6gkXUFtsUHkb 
Mhid sT`	d
fuV s rvX[g*VfH d�Z:[trQZ s F Z VYh d ZQZv{iq b1s[\ir�F VYf"rmXtrAJ`gkd`h V s s[\ir�F V fur s[g5f"r 
 �HVYh Y F[rvZQd`h!Y Hkb 

hidYswraO`rQX b F[{if�dYx�sT`	d fuV s rvX[g*VfH:dIZ:[trvZvsUF r � gGFtsUFQn � d`X r � VYfuq!H5r 
�V Yir�F[jms d�J`rvs[\irQX ` gks[\
V Z]\ V g5X V X[r hodYs \igkh J Zi{MsHs \ormZQdIHGH5rvZvs gkd`h>dYx s \ir dIZ:[trQZ s F YorAF[j1VYh Y Z]\iVYg5Xvn X ZiXtr V�Y �
jChigkx r.
o\id�`	r�OYrQX#
�gGF V�FUFtrQf Z!H5rAY x Xtd`f V \iVYh Y Hkr)VYh Y V Z H5V�YirYn�+ hogkx r 
M\ VYh Y!H5r)VYh!Y Z!H*V�Yir
VYXtr Yig^F s g5hoZvs fuV s rvX[g*VfH6dIZ:[trvZvsUF Zo{os s \ir F[{of dYx	\ VYh Y Hkr VYh Y Z H*VfYir x d`X[f3Fes[\ir dIZ:[trQZ s
jChigkx r n/p rQr ��� VYX��Qg 
 ^ _`_�� � x d`X s[\ir qiX[dIZ!H5rQf3F ` \ig5Z]\jF[{oZ]\�F[{if3F"dYxed�Z:[trQZ s F q8dIFtr s[d
f"rQX[rvdYs dYq(dIHkdIJYbYn S hmZvd`h s X VfFtsKs[d dIZ:[trvZvs F 
iX[r�J`g5dYh FzZQVYh d�O`rQX_H*VYq:n � {iXts[\irQXtfud`Xtr 
MX[rAJYg5d`h F
Z V h Z8r Ft{ifuf"rAY s[dIJ`r s \irvXQn N \or F[q VYZvr dMZvZQ{iqog5rAY Z b VYorAF[j VYh Y>VmZ]\ VYgkX g^F [t{!Fts)s \or
X[r�J`g5dYh@d ZQZv{iqig5r�Y<Z b s \ir8YirAFtj F[{if"fur�Y@s[dIJ`rvs[\irQXp` gks[\@s[\iruXtrAJ`gkd`h>dMZvZQ{iqigkrAY Z b s \or
Z]\ VYgkXQn N \orQX[r x d`X[r.
 V furvX[rvdYs d`q8dIHkdIJ`g5ZQV�H�VYqoqiX[d V Z]\ s d s[\irmX[rvqiX[r�F[rvhCs V s gkd`h dYx dIZ?[trQZvsUF
\ V�F s[d \ VQO`r Yig �(rQXtrQh s qiXtd`q(rvXts[g5rAF s[\ VYh>V furvX[rvdYs d`q8dIHkdIJ`g5ZQV�H�VYqiqiXtd VYZ]\ s dms[\ir X[rvqiX[r �
F[rvh s]V s[g5d`hWdYx�X[r�J`g5dYh FeVfF q8dYs rvh s g*VfH�XtrQZvrQqos VYZAHkrAFed x�dIZ:[trvZvs Fvn UWd`X[rvd�O`rQX 
qS VYX_J`{ir Z(r�H5d�`
s \iV s V furvX[rvdYs d`q8dIHkdIJ`g5ZQV�HDV qiqiX[d`VYZ]\1s d s \iruX[rvqiX[r�F[rQh s V s gkd`h dYxzX[rAJYg5d`h F V�F Z]\ {ohij?F dYx
F[qiVYZQr \ V�F s[d YigGF[q8rQh Ftr ` gks[\sZ8d`{ih YiVYX[gkrAF � V�H s \id`{!J`\ hid s \igkh JuqoX[r�OYrQh s F){!F x X[dYf�s]V�Hkj �
g5h!J V�Z8d`{osKs[\irQf/
iZvx nMZ]\ VYqos[rQX b�� 
7` \igGH5r f"rQXtrQdYs[d`q(d�H5dIJ`gkZ V�H�V qiqiX[d`VYZ]\irAF ` \igkZ]\ g5hiZ�H5{ Yir
Z8d`{ih Y V X[g5r�F VYX[r { Ft{ V�HGHkb VYg5f"rAY V s s[\ir X[rQqoX[rAFtrQh s]V s g5dYhWdYx&dIZ:[trvZvsUF gkh Ftq VYZvrYn

pMd`f"r>x dYX[fuV�H d`h s dIHkdIJ`g^F s F rQf"q Hkd$b;f"rQXtrQdYs[d`q8dIH5dIJ bTr � q Hkg5ZQg s H b/s dOX[rQqoX[rAFtrQh s s \or
qiXtd`q(rvXts[g5rAF dYxHdIZ:[trvZvs Fvn � d`X[fuV�H d`h s[dIH5dIJ b/g^F s[\ir Yog^F[Zvg5q Hkg5hirWs \ V sWg5h�OYrAFts[g^J V s rAF s \or
qiXtg5hiZvg5q HkrAF s \ V s {ih YorQXUHkg5r"r�OYrQXtb1d`h s dIHkdIJYb gkh YirQq8rQh!YirQh s H b>dYx s \ir8F[q8rQZvg  Z8Yid`fuVYg5h@dYx
VYqiq!H5g5ZQV s gkd`hIn�UWrvX[rvdYs d`q8dIHkdIJYb�
 V�F+s[\ir x dYX[fuV�H�F s { Yobp` \igkZ]\ Zvd`f ZigkhirAF�f"rQXtrQdIHkdIJ`g5ZQV�H`V h Y
s dYq(dIHkdIJ`gkZ V�H hid s g5dYh F#
`gGF&s[\id`{ J`\ sDs[d Z8r V O V�H5{ VfZ H5r s d dIHCx d`X&x d`Xtf VfHMd`h s[dIH5dIJ b � e {iVYX[gkhid 

^B_`_�� � n UWd`X[rvd�O`rQX 
If"rQX[rvdYs dYq(dIHkdIJYb gGF FtrQrQh Z b
F[d`f"r V�F s \irHs[X[{ir3s \irvd`XtbWdYx q V Xts)V h Y
` \idIHkrYn E;\igGH5r)f"rQXtrQdIHkdIJYb8Fts {!Yig5r�Fws[\ir X[rAH5V s gkd`hZ8rvsT`	rQrvh q VYX s FwVYh Y s \ir rvhCs[gks[g5rAFKs[\irvb
VYXtrwqiVYXtsUF d x 
 furvX[rQd s d`q8dIH5d�JYbHqoX[d�O g^Yir�FzV)ZQdYhiZQrvqoszd x+V ` \idIHkrwgkh s \ir F[rvh F[r dYx � Zvd`h F[gGFts �
g5h!J3d xId`hir qigkrQZvr � 
Mg n r n�Z(rvg5h J)s dYq(dIHkdIJ`gkZ V�HGHkb ZQdYhihirQZ s r�Y�
7` \igkZ]\ gGF�ZQd`h Ftg^YirvX[r�Yus d Z8r d`hor
ZQXtgks[rQX[gkd`h s dmgGYirQh s g x!b�` \idIHkrQhir�FUF ��� V X �Qg 
�^B_`_�b�� n p dux VYX dIZ:[trQZ s F ` \og5Z]\ `	r rQhiZvd`{ih s rvX
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g5h dY{iX)r�OYrQXtb:Y V b Hkgkx r \ VQOYr3Z8rQrvh@gkh s \ir ZvrQh s Xtr dYxzgkh�O`rAF s gGJ V s gkd`h gkh x dYX[fuV�H&dYhCs[dIH5d�JYb�

V�H s \id`{!J`\ V�Z F s X[VYZvs rvhCs[gks[g5rAF F[{iZ]\>V�F J`rvdIJ`X[VYqi\igkZ V�H�rQh s g s gkrAF \ VQOYr3Z8rQrvh ZQd`h Ftg^YirvX[r�Y@VfF
`	rAH^H)� yKV�F V s[g�rvs	V�H n 
 ^B_`_�� � n�N \ir Zvd`h Ftg^YirvX V s[g5d`h"dYxIfuV s[rQX[g5V�HidIZ?[trQZvsUFzV h Y J`rvdIJ`X[VYqi\igkZ V�H
rQh s[gks gkrAF gkhir�O gks V�Z H b1XtrAdC{ig5XtrAF s[\ir ZQd`h Ftg^YirvX V s[g5d`h d x Ftq V s g5V�HKrvhCs[gks[g5rAF F[{iZ]\-V�F X[rAJYg5d`h F
VYh Y Z8d`{ih Y V X[g5r�FQn

pMf"gks \ VYh!Y � VYX��Qg � pMfug s \�
 ^B_`_�] 
 ^B_`_I\ 
 ^B_`_�� " pMf"gks \ VYh!Y � VYX��Qg 
 ^B_`_�b " � VYX �vg 

^B_`_Ib��Hr � q Hkg5ZQg s H b ZQdYh F[gGYirQX dIZ:[trvZvsUFmVYh YjYiraO`rAHkd`q/V f"rQX[rvdYs dYq(dIHkdIJ`gkZ V�H s \irvd`Xtb ` \igkZ]\
g^Feg5hox d`Xtfur�YsZ b s[\ir s \or qi\igGH5dIFtd`qi\igkZ V�H�g5h�O`r�Fts[g^J V s[g5d`hWdYx Z(dY{ih Y VYXtg5r�F#
IZvd`h s g5hC{ig s b V h Y
ZQdYhCs VYZvspZ b azX[rvhCs VYhidinpN \ir b VYX_J`{irHs[\ V s s[\ir Yig^F s gkhiZvs[g5d`h
Z(r sT`zrvrQh>d`q(rvh>VYh Y ZAHkdIF[r�Y
X[r�J`g5dYh F g^F3ZQd`h Ftg^F s rQh s(` gks \>ZQdYfuf"d`h F[rQh!F[rYn � d�H5rAFpFtrQX_OYr V�F3r � VYf"q H5r�FQn�X \idIHkru\ VfF
V@qiVYX V�Ftgks[g5Z r � gGFts rvhiZQr.
 Z(rvg5h J YirQq8rQh!YirQh s d`h s \irWdIZ:[trvZvsmg s"g^FuV>\id�H5r dYx n S x V@fuV �
s rvX[g5V�HzdIZ?[trQZvs"gGF VYZQZvrQqos[rAY s d g5hoZAH5{!Yir gksUF Z(dY{ih Y VYX b1s[\irQhOV \idIH5r g^F Yir  hir�Y Z b s \or
Z8d`{ih Y V Xtb�
-Zo{os \ V�F)hid q V Xts)gkh s \ir Z8d`{ih YiVYXtbYn N \irQXtrvx d`Xtr 
�V \idIHkr Yid rAF)hid s g5hiZ�H5{ Yir
gksUF(Z8d`{ih!Y VYXtb 
�` \igGH5r s \iru\idIF s dIZ:[trvZvs YidMr�F Ftdin �wrQhiZvr s \orud`q8rQh � ZAHkdIF[r�Y YigGFts gkhiZvs[g5d`h
fuVYjYr�FnFtrQh Ftr�� Zvx n�yKV�F[V s g�V h Y/� V X �Qg 
I^B_`_fV � n UWdYX[rQd�OYrQX#
(pMf"gks[\ VYh Y � VYX �vg�VYXUJY{ir s \ V s
s \or gkhCs[X[d:Yi{iZ s g5dYh d xDd`hir)s b q8rHdYx Z(d`{oh Y VYX b g^F hidYs F[{ �uZvg5rvhCswx d`XwV furvX[rQd s d`q8dIH5d�J`g5ZQV�H
s \orQd`X b dYxwdIZ:[trvZvsUFQn<N \or Yog^Fts[g5hiZ s gkd`h1dYx sT`	d@jCgkh Y F dYxnZ8d`{ih YiVYXtb1f VYj rAF g s q(d�FUF[gGZ H5r
s d Yig^F s g5h!J`{ig^Ft\WsT`	d jCg5h Y FedYx ZQd`h s VYZvsQn No`	d f V s[rQXtg*V�H+dIZ?[trQZvsUF)Z VYhohidYs Z8r g5hWZQd`h s VYZvs#

F[gkhiZQr Z(dYs[\ g5hoZAH5{!Yir s[\irQgkX Z8d`{ih YiVYX[gkrAF�` \og5Z]\ s \orvb Z VYhihodYsiF[\iVYX[r n N \irQXtrvx d`Xtr 
CVYqoq VYX[rvh s
ZQdYhCs VYZvs dYx6f V s[rQXtg*V�HId�Z:[trQZ s F#
%F[{oZ]\ V�F lYd`\ih VYh Y UWVYXtb \id�H^Yigkh J \ VYh Y!F#
8g^FwV"f"rvs[X[gkZ V�H
hidYs[g5d`h d x6Z�H5dIFtrQhir�FUFnZi{oswhid3J`rQhC{igkhir ZQd`h s]V Zvs n

pMf"gks \ V h Y � VYX �vg Yig^F s gkh J`{igGF[\ Z8rvsT`	rQrQh ����� 
%: ) ��� � d`X qi\ b:F[g5ZQV�H � V h Y ) 
�� � dYX
\C{ifuVYh �TYorQfuVYX[ZQV s gkd`h � gkh Yi{iZvrAY � Z8d`{ih Y V X[g5r�F#
whidYs dYh HkbOdYx dIZ:[trQZ s F�Zi{Ms V�H^Ftd dYx J`rQd��
J`X[VYqi\igkZ rvhCs[gks[g5rAF � x d`X s \or H*V s[s rvX FtrQr)VfH^F[d � yKV�F[V s g8rvs V�H n 
�^B_`_�� �� n�X F[qiV s g5V�H�rQh s g s b \ VfF
VZ8d`h V �� �Yir Z8d`{ih YiVYXtb gkx gksUF Z8d`{ih Y V Xtb gGF)VYh g5h s[rQX[Xt{iqos[g5d`h d x s[\ir ZQdYhCs[g5hC{ig s b dYx s \or
rQh s[gks b@V�J VYgkh Fts gksUF(Ft{iX[Xtd`{ih Yog5h JIFvn � d`X3r � VYf"q H5r.
DV
` gkhir J�H*V�F_F(F s]VYh Yog5h JWd`h VWs V�Z H5r
g^F O g^Ftg^Z H b�F[rvq VYX V s rAY x Xtd`f�s \or s]VfZ H5r VYh Y s[\ir V g5X s \ V s Ft{iX[Xtd`{ih Y Fegks n N \orQX[r x d`X[r.
:s \or
Z8d`{ih Y V Xtb dYx	s \ir JIH5V�FUF g^F3V�Z(dYh V �   Yir Z(d`{oh Y VYX b`n �wd�`	r�OYrQX 
�V�Hks[\id`{ JY\ `	r s]VYj rus \or
Fts[rQf VYh Y ZQ{iq d xDs \ir JIH5V�FUF s dur � g^F s)V�F F[rQqiVYX V s[rHrvhCs[gks[g5rAF 
 s \irvX[rHgGF hodYsehorQZQr�FUF[VYX[gGHkbWV
fuVYX[j rAY3Z(d`{oh Y VYX b Z(r sT`zrvrQhF s rvf VYh Y"ZQ{iqIn cwr�OYrQXts[\irAHkrAF_F#
Ms[\ir r � g^F s rvhiZQrwdYx+V Z8d`{ih Y �
VYX bF[rvq VYX[V s gkh J Fts[rQf�VYh!Y Zv{iq g^FKs]V jYrQh x d`X JYX VYh s r�YIn	pM{iZ]\ Z(dY{ih Y VYX b�
os[\irQXtrvx d`Xtr 
 gGF V
 �V s �TZ8d`{ih YiVYXtbYn � hir r � VYfuq!H5rHx d`X VJ`rQdIJYX VYqi\og5Z rvhCs[gks b
` gks \ Z8d`h V �  �Yir Z(d`{oh Y VYX b g^F
e)X[r V s azX[g s]VYgkh�
?` \idIF[rpZ8d`{ih YiVYXtb g^F Yir  hirAY Z b s[\irpYig^FtZQd`h s gkhC{igks b8Z(r sT`zrvrQh
H*VYh Y V h Y
F[rQVon �wd�`	r�OYrQX 
Ms \ornZ8d`{ih!Y VYX[gkrAF dYx(q(d�Fts � ZQd:Yir VYXtr V�F 
 dYX s[\ir Z(dY{ih Y VYX b dYx8s \ir �ep F s]V s[r
dYxoE@bYd`f"g5h J VYXtr  �V s Z8d`{ih Y V X[g5r�FQn
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N \ir g5h s Xtd7Yo{iZvs[g5d`h dYx  �V s Z8d`{ih!Y VYX[gkrAF rvh V�Z HkrAF s \or Zvd`h s]VYZ s3Z(r sT`zrvrQh-d�Z:[trQZ s F"dYx
s \or3F[VYf"r"jCgkh YIn No`	d d�Z:[trQZ s Fp` gks \  �V s(Z8d`{ih!Y VYX[gkrAF3VYXtr"gkh ZQd`h s]V Zvs3gkx s \ir b F[\ V X[r"V
q VYX sed x�s \irvg5X  �V s Z(d`{oh Y VYXtg5rAFvn �wrQhiZvr 
:sT`	dmq8dIFts � Zvd7YirHVYX[rQV�FeZQVYhsZ8rHgkh Zvd`h s]VYZ s n X h
dIZ:[trvZvsn` gks[\ V Z(dYh V �   Yir(Z8d`{ih!Y VYXtb 
�\id�`zraO`rQX 
:ZQVYh d`h!Hkb�Z8r g5h ZQd`h s]V Zvsn` gks \WVYhid s \irvX
dIZ:[trvZvs ` gks[\id`{oswV Z8d`{ih YiVYXtbYn � d`X gkh Fts VYhiZvr 
�V \idIHkr)g^F g5h Zvd`h s]VYZ sn` g s \ gksUF \idIF s n

X Ft\irQXeVYh Y �eg5rv{ � ^B_`_�]�� V�HGF[duVYXUJY{ir g5h x V�OYd`{iXwdYxDsT`	d Yig �:rvX[rvhCs jCg5h Y!F dYx6ZQd`h s VYZvsQn
N \ir b g5h s Xtd7Yo{iZQres[\ir)hidYs[g5d`h!FKdYx �R`	r VYj ZQd`h s]V Zvs��iVYh Y �MF s Xtd`h J ZQdYhCs VYZvs#�os \iV swVYX[r)f"dYs[g�
O V s r�YsZ b h V s[{iX VfHoH5VYh J`{iV�J`r { F VfJ`rYn X F[\irvX VYh!Y � gkr�` VYXUJ`{or3s[\ V snJ`gGOYrQh V3` g5hor(JIH5V�FUF
Fts VYh Yigkh J d`h@V s V�Z Hkr 
+s \ir ` gkhir JIH*V�F_F VYh Y s \ir s]VfZ H5r VYXtr g5h � ��
�2 �������	
���� F[gkhiZQr s \or
JIH5V�FUF VYh!Y s[\ir s]V�Z!H5r ZQdYfur O VYhigGF[\igkh JIH b Z�H5dIFtr Zi{os Yid hidYs Ft\ VYX[r s[\irQgkX Z(dY{ih Y VYX b`n pCs rQf
VYh Y Zv{iq dYx�s \ir ` gkhir JIH5V�FUF 
o\id�`	r�O`rvX#
%F[\ V X[r V q VYX s dYx�s \orQg5X Z(d`{oh Y VYX b VYh Y s[\irQXtrvx d`Xtr
VYXtr F VYgGY s[d8Z8r)g5h ���'# ����!�������� 
���� n

� d�`	r�O`rvX#
�SeVYX_J`{ir s \iV s3V�Hks[\id`{ JY\ s \ir YigGFts[g5hiZ s g5dYh Z(r sT`zrvrQh@s b q8rAF3dYx Z(dY{ih Y VYXtg5r�F
VYh Y s b q8rAF)dYx Zvd`h s]VYZ s f V b Z8r VYqiqiXtd`qiXtg*V s[r x d`X d�Z:[trQZ s F#
+g s JYdMr�F)VYf"g^FUFn` gks[\ X[rAJYg5d`h F
ZQdYh F[gGYirQXtrAY@V�F)q(d s rQh s[g*V�H&X[rQZvrQqos VYZAHkrAF dYx dIZ:[trvZvsUFQn N�d dYqiq(d�F[rupMf"gks \ VYh Y � VYX �vg �WF VYX �
J`{if"rQh s V s gkd`h ` gks[\ XtrAFtq(rvZvs"s d X[r�J`g5d`h!F S J`g O`rms \or x d�H^H5d�` gkh J r � VYf"q HkrYnEyzd`h!F[g^YorQX"V
f"d`{ H^Y s[\ V swg^FwVufuV s[rQX[g5V�H:d�Z:[trQZ s ` gks[\ V \idIHkr)s \ V swgGF s[d Z8r  �H^HkrAYIn ��d�H^H5d�` gkh J pMf"gks[\
VYh Y/� VYX �vg �WFwVYXUJ`{ofurvhCs V s gkd`h�
os[\ir3\idIH5r3VYh!YWs \or f"d`{ HGYWV X[r3g5h ZQd`h s]V Zvs n X FUFt{if"r hid�`
s \iV s s \ir3\idIHkr3gGF� �H^HkrAY�` gks \ ZiXtd`h �Qr s d x d`Xtf V"hira` dIZ:[trvZvs n pMg5hiZvr3s[\ir3hir�` d�Z:[trQZ s g^F
V f V s rQXtg*V�H(dIZ:[trvZvs�
 g s g^F hid s g5h�J`rQhC{igkhir ZQd`h s VYZvs ` gks[\ s \ir f"d`{ H^Y:n � d�`	r�O`rvX#
*` \ V swg^F
s \or Yig �(rQXtrQhiZvr Z(r sT`zrvrQh@s[\ir X[r�J`g5dYh dMZvZQ{iqigkrAY Z b s[\ir \idIHkr VYh Y s \or X[rAJYg5d`h d ZQZv{iqig5r�Y
Z bWs[\ir hira` Hkb x d`X[f"rAYWdIZ:[trvZvs K-yzd`fuf"d`h
F[rQh!F[r F V b:F s \iV ses[\ir hira` Hkb x d`X[f"rAYWdIZ:[trQZ s
 �HGH^FDr � V Zvs H bHs[\ir F[q VYZvr s \ir \idIHkr  �HGH5rAY Z8rvx dYX[rYn N \irQXtrvx d`Xtr 
 s \ir XtrAJ`gkd`h dMZvZQ{iqog5rAY3Z b s \or
\idIHkreV h Yms \ir X[r�J`g5d`hudMZvZQ{iqog5rAY ZCb"s \or hir�` H b x d`X[f"rAYmd�Z:[trQZ s f { F s Z8r s \or F VYf"rYn N \ir
X[r�J`g5dYh>d ZQZv{iqigkrAY ZCb s[\ir fudY{ H^Y gksUF[r�Hkx \ V�F3hidYs Z]\ V h J`rAY Yi{iXtg5h J s \ir ZvX[r V s g5dYh>d xzs \or
hira` dIZ:[trQZ s n N \irvX[r x d`X[r.
(Zvd`h F[gGYirQXtg5h J"X[r�J`g5dYh FwV�H5d`hor s[\irQXtrHZQVYhihidYs Z8r(Yig �:rvX[rvhCsws b q(r�F
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 # � ,�7 � ��&9��P � �� R � P � �# R � # � � �Q� � � �8l)� � +;������+ A P �N� R � P � # R � # 
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S � GBA H 
 CED � * F A 
 D �G GBA H  &�H4$��8JIK*'-L�

*'-M�14$ &6��# &6� &89"$4�*'-�61:
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� � � '���� � �kU � ,�.0/��s& � �:+ � �N� � +kD � @ G � � �0��/ �aO ��C:DF�Xe�&�/)�*� p?� � p G �*��� G T � ,
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ACB �D&FEG�IH ),+.-/+ U �ML ��NOHQPR � �TSFU J,VXW�Y B P[Z�#%�DE@\^]_W ACB EGH � J�+KJ,VX+�� F R � � *'-%' L+)��%H% ? +# &�$�>�#+��!�)�����z�\"$ &*H�$� D  !F�� G RnH	� �H4$��� D *'- ��+#+#�#-#-�* � %'� FJ8O &6 R :
Y6&FEG&�
�
'P�E� ),+.-,+�� + n  &8p�q��� 8O�,(�*, &�0- 40�����M��+#+#�#-#-�* � %'� �  9 ���q��8J*,�#-@:

� ��� @ ��i�� <��s� ig� � +�/�� @u� igi �aO�� � p + O6� & � �:b?��<����9� �*@Ks � <��)� ��� ��&9��<Eb?�s+;/�� � <����^,
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