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NO PQRSTUVWRXTQ

Y Z[\]^ _][` ]a bcd bcd]^e ]a f[^[``d` g]Zfhb[bi]j ik b] hjld^kb[jl c]m Zhgc
kf ddlhf ik ]nb[ij[n`d ij k]`o ij_ [ f^]n`dZ ]j f[^[``d` Z [gcijdk ]od^ kdphdjbi[`
Z [gcijdk q rcd bcd]^e ]a stg]Zf`dbdjdkk c[k khggdkkah``e g`[kkiudl Z[je f^]nt
`dZ k [k hj`ivd`e b] c[od f ]`e `]_ biZ d [`_]^ibcZ k ]j [ f[^[``d` Z [gcijd m ibc [
f]`ej]Z i[` jhZnd^ ]a f^]gdkk]^k q w]mdod^ x bcd bcd]^e a[i`k b] likbij_hikc n dt
bmddj bc]kd stg]Zf`dbd f^]n`dZ k bc[b l] c[od ki_jiug[jb x f]`ej]Z i[` kf ddlhf
]j f[^[``d` Z [gcijdk a^]Z bc]kd bc[b l]j yb q zdb bcik l ikbijgbi]j ik d{b^dZ d`e
iZf]^b[jb a^]Z [ f^[gbig[` f ]ijb ]a o idm |kdd }jeld^ ~���� q �j bcik f[fd^ x md
^dujd bcd bcd]^e ]a stg]Zf`dbdjdkk b] ]nb[ij ������ g]Zf`dbdjdkk ^dkh`bk a]^ [
jhZnd^ ]a stg]Zf`dbd f^]n`dZ k q

�^hkv[` �� ��� |~���� ildjbiudl bcd �� ����� ]a [ f^]n`dZ [k [ g^ibig[` f[^[Zt
dbd^ ]a bcd f^]n`dZ q rcik ik kiZf`e bcd ^[bi] n dbmddj ibk kdphdjbi[` ^hjjij_
biZ d [jl ibk f[^[``d` ^hjjij_ biZ d ]j [ Z [gcijd m ibc [ f]`ej]Z i[` jhZnd^
]a f^]gdkk]^k q Y f^]n`dZ c[k � ���� �� ��� �� ����� ia ibk kf ddlhf ik � |�� � x a]^
k]Z d � � � q � iodj bcd f^[gbig[` iZf]^b[jgd ]a f ]`ej]Z i[` kf ddlhfk x �^hkv[`
�� ��� |~���� ijb^]lhgdl [ jdm g]Zf`d{ ibe g`[kk x }s |�kdZ itd� gidjb x f]`ej]Z i[`
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biZ d� ]^ �kdZ itd� gidjb x f[^[``d`� � ]a f^]n`dZ k mcigc c[od f]`ej]Z i[` kf ddlhf q
�j d[^`id^ m]^v x }iZ]jk [jl � ibbd^ |~���� ijb^]lhgdl kiZ i`[^ g]Zf`d{ ibe g`[kkdk
[jl kc]mdl bc[b od^ki]jk ]a bcd � i^gh ib �[`hd s^]n`dZ x � ^ld^dl � dfbc � i^kb
}d[^gc [jl �jiug[bi]j x mcd^d bcd hjld^`e ij_ _^[fck [^d �ldjkd� x c[od f[^[``d`
[`_]^ibcZ k m ibc ^hjjij_ biZ d [ff^]{ iZ [bd`e bcd kph[^d ^]]b ]a bcd ijfhb ki	d q
Yj]bcd^ d{[Zf`d ]a [ f^]n`dZ ij }s ik bc[b ]a g]Zfhbij_ bcd d{fdgbdl g]kb ]a [
ujibd c]^i	]j 
 [^v]o ldgiki]j f^]gdkk x [ md`` kbhlidl f^]n`dZ ij ]fbiZ i	[bi]j
bcd]^e |md likghkk bcik f^]n`dZ ij ldb[i` ij }dgbi]j �� q

w]mdod^ x ]bcd^ stg]Zf`dbd f^]n`dZ k kddZ j]b b] c[od f]`ej]Z i[` kf ddlhfk
]j s�Y
 } m ibc [ f]`ej]Z i[` jhZnd^ ]a f^] gdkk]^k q rcd _djd^[` � i^gh ib �[`hd
s^]n`dZ x a]^ d{[Zf`d x c[k j] vj]mj f[^[``d` [`_]^ibcZ ]j [ s�Y
 m ibc [ f]`et
j]Z i[` jhZnd^ ]a f^]gdkk]^k bc[b ^hjk ij biZ d 
 |� ��� � a]^ [je � � � q s^]o ij_
[je f]`ej]Z i[` `]md^ n]hjl ]j bcd f[^[``d` g]Zf`d{ ibe ]a bc ik f^]n`dZ m]h`l
kdf[^[bd �� a^]Z s q �jkbd[l x md [kv mcdbcd^ bcd bcd]^e ]a stg]Zf`dbdjdkk g[j
nd ^dujdl b] f^]od bc[b bcd � i^gh ib �[`hd s^]n`dZ l]dk j]b c[od f]`ej]Z i[`
kf ddlhf hj`dkk �� � f^]n`dZ k ij s c[od f ]`ej]Z i[` kf ddlhf q

r] [ll^dkk bcik phdkbi]j x md ijb^]lhgd bcd j]bi]j ]a ������ ������ ����� ���q
�]h_c`ex [ f^]n`dZ ik kb^igb`e � |� �tg]Zf`dbd a]^ s ia bcd^d ik [ f[^[``d` [`_]t
^ibcZ a]^ bcd f^]n`dZ m ibc ^hjjij_ biZ d bc[b ik m ibcij [ f]`e `]_ a[gb]^ ]a � |� �
[jl Z]^d]od^ x bcd d{ ikbdjgd ]a [ f[^[``d` [`_]^ibcZ bc[b iZf^]odk bcik ne [
f]`ej]Z i[` a[gb]^ m]h`l iZ f`e bc[b �� � f^]n`dZ k ij s |m ibc [b `d[kb `ijd[^ ^hjt
jij_ biZ d� c[od f]`ej]Z i[` kf ddlhf q �d hkd bcik j]bi]j b] ijodkbi_[bd `iZ ibk
]j bcd kf ddlhfk ]a stg]Zf`dbd f^]n`dZ k q

�h^ u^kb kb^igb`e stg]Zf`dbd f^]n`dZ ik [ ^dkb^igbi]j ]a bcd � i^gh ib �[`hd
s^]n`dZ |��s�� bcd ������ � i^gh ib �[`hd s^]n`dZ q Y kph[^d gi^ghib ik [
kejgc^]j]hk gi^ghib ij mcigc bcd jhZnd^ ]a _[bdk [b dod^e `dod` ik dph[` b] bcd
ldfbc ]a bcd gi^ghib q �d f^]od bc[b bcik f^]n`dZ ik kb^igb`e ��tg]Zf`dbd a]^ sq

�d [ff`e bcik ^dkh`b b] ]nb[ij [ kiZ i`[^ ^dkh`b a]^ bcd j]jkb[bi]j[^ex ujibd
c]^i	]j x 
 [^v]o ldgiki]j f^]gdkk f^]n`dZ q rcik f^]n`dZ ik b] ldgild bcd d{t
f dgbdl g]kb ]a [ j]jkb[bi]j[^e 
 [^v]o ldgiki]j f^]gdkk m ibc � kb[bdk ij [ _iodj
biZ d � q �ej[Z ig f^]_^[ZZ ij_ ik [ kdphdjbi[` [`_]^ibcZ a]^ bcik f^]n`dZ nhb
bcd f[^[``d` od^ki]j ^dphi^dk � |� � biZ d q �d kc]m bc[b x hj`dkk [`` f^]n`dZ k
ij s c[od f ]`ej]Z i[` kf ddlhf x [je f[^[``d` [`_]^ibcZ a]^ bcd j]jkb[bi]j[^e

 [^v]o ldgiki]j f^]gdkk f^]n`dZ ^dphi^dk � |� ��� � biZ d ]j [ s�Y
 m ibc [
f]`ej]Z i[` jhZnd^ ]a f^]gdkk]^k x a]^ [`` � � � q �d [`k] ldkg^in d `iZ ibk ]j
bcd f[^[``d` kf ddlhf ]nb[ij[n`d a]^ [ jhZnd^ ]a ]bcd^ stg]Zf`dbd f^]n`dZ k x
ijg`hlij_ � i^kb � ib � ij s[gvij_ x �d{ � i^kb 
 [{ iZ [` �jldf djldjb }db x � ^ld^dl
� dfbc � i^kb }d[^gc [jl �jiug[bi]j q

�d hkd bcd �Y
 [jl s�Y
 [k ]h^ Z ]ld`k ]a kdphdjbi[` [jl f[^[``d` g]Zt
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fhb[bi]j x ^dkf dgbiod`ex m ibc [ `]_ g]kb a]^ ijkb^hgbi]jk q rcd `]_ g]kb �Y
 ik
[ Z]ld` ]a kdphdjbi[` g]Zfhb[bi]j mc]kd g]kb ^d�dgbk [ggh^[bd`e bcd [gbh[`
g]kb ]a k]`o ij_ [ f^]n`dZ ]j [ ^d[` Z [gcijd |kdd �]]v [jl � dgvc]m ~���� q Y `t
bc]h_c bcd s�Y
 Z]ld` c[k n ddj g^ibigi	dl [k n dij_ [ f]]^ f^[gbig[` Z]ld` ]a
g]Zfhb[bi]j |kdd x a]^ d{[Zf`d x }jeld^ ~���� x ib ik jdod^bcd`dkk [j ild[` Z ]ld`
a]^ f^]oij_ g]Zf`dbdjdkk ^dkh`bk x kijgd ia f ]`ej]Z i[` kf ddlhf ik j]b ]nb[ij[n`d
a]^ [ f^]n`dZ ]j [ s�Y
 x ib ik [`k] j]b ]nb[ij[n`d ]j Z]^d ^d[`ikbig Z]lt
d`k ]a f[^[``d` g]Zfhb[bi]j q rcd^d [^d Z [je o[^i[bi]jk ]a bcd s�Y
 Z]ld` x
ldf djlij_ ]j bcd m[e kiZh`b[jd]hk [ggdkk b] _`]n[` Z dZ]^e ik ^dk]`odl q �h^
^dkh`bk [^d ^]nhkb ij bc[b bcde c]`l a]^ [`` bcd kb[jl[^l o[^i[bi]jk ]a bcd s�Y

Z]ld` x khgc [k �{g`hkiod � d[l x �{g`hkiod �^ibd ]^ s^i]^ibe �]jgh^^djb � d[l x
�]jgh^^djb � ^ibd |kdd �[^f [jl � [Z [gc[jl^[j ~��� a]^ ldujibi]jk ]a bcdkd
Z]ld`k� q

�h^ g]Zf`dbdjdkk f^]]a a]^ bcd }ph[^d � i^gh ib �[`hd s^]n`dZ Z[fk [ �Y

^hjjij_ ij biZ d � |� � b] [ kejgc^]j]hk gi^ghib ]a m ilbc [jl ldfbc bc[b [^d m ibcij
[ f ]`e `]_ a[gb]^ ]a � |� � q rchk x bcd ki	d ]a ]h^ gi^ghib ik ki_jiug[jb`e kZ [``d^ bc[j
bc[b ]nb[ij[n`d a^]Z f^doi]hk ^dkh`bk q �e g]Znijij_ bcd ^dlhgbi]j ]a �[ljd^
|~���� a^]Z [ rh^ij_ Z [gcijd g]Zfhb[bi]j b] bcd � i^gh ib �[`hd s^]n`dZ [jl
kiZh`[bi]jk ]a �Y
 k ne rh^ij_ Z [gcijdk ]a �]]v [jl � dgvc]m |~���� x [ �Y

^hjjij_ ij biZ d � |� � g[j n d Z [ffdl b] [ gi^ghib m ibc ldfbc [jl m ilbc � |�� |� �� q
�nb[ij ij_ [ kejgc^]j]hk gi^ghib bcdj ah^bcd^ kph[^dk bcd ki	d ]a bcd gi^ghib |kdd
�^ddj`[m �� ��� ~��� � q

rcd ^dkb ]a bcd f[f d^ ik ]^_[ji	dl [k a]``]m k q �j }dgbi]j � x md _iod k]Z d
n[gv_^]hjl ]j kdphdjbi[` [jl f[^[``d` Z ]ld`k ]a g]Zfhb[bi]j q �j }dgbi]j � x
md ldujd f^dgikd`e ]h^ j]bi]j ]a kb^igb stg]Zf`dbdjdkk q �j }dgbi]j � x md kc]m
c]m b] kiZh`[bd [ �Y
 ne [ kph[^d gi^ghib mc]kd ldfbc ik [b Z]kb [ f]`e `]_
a[gb]^ biZ dk bcd ^hjjij_ biZ d ]a bcd �Y
 x [jl f^]od bc[b bcd }ph[^d � i^gh ib
�[`hd s^]n`dZ ik kb^igb`e ��tg]Zf`dbd q �j }dgbi]j � x md d{bdjl bcd ^dkh`bk ]j
bcd }ph[^d � i^ghib �[`hd s^]n`dZ b] ]nb[ij `iZ ibk ]j bcd f[^[``d` kf ddlhfk ]a
[ jhZnd^ ]a ]bcd^ stg]Zf`dbd f^]n`dZ k q
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�j bcik kdgbi]j x md ldujd ]h^ Z ]ld`k ]a kdphdjbi[` [jl f[^[``d` g]Zfhb[bi]j q
�d ijb^]lhgd [ ^dkb^igbdl �Y
 Z]ld` ij }dgbi]j � q~ x [jl ldkg^in d f^]f d^bidk ]a
bc ik Z]ld` bc[b [^d jddldl b] f^]od bcd Z [ij ^dkh`bk ]a bcd f[fd^ q rcd s�Y

Z]ld` ]a f[^[``d` g]Zfhb[bi]j [jl f[^[``d` g]Zf`d{ ibe g`[kkdk [^d likghkkdl ij
}dgbi]j � q� q �j }dgbi]j � x md ldujd bcd j]bi]j ]a kb^igb stg]Zf`dbdjdkk q
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�	 � � � � � �h^ �Y
 Z]ld` ik dkkdjbi[``e bcd `]_
g]kb ^[jl]Z [ggdkk Z [gcijd ]a �]]v [jl � dgvc]m |~���� q rcik Z]ld` gc[^_dk
a]^ ijkb^hgbi]jk n[kdl ]j bcd jhZnd^ ]a n ib ]f d^[bi]jk q Y �Y
 g]jkikbk ]a [
f^]_^[Z x ]^ ujibd kdphdjgd ]a ijkb^hgbi]jk x mcigc [ggdkkdk [j hjn]hjldl ki	dl
ZdZ]^e ]a gd``k � � � � � � � � � �[gc gd`` g[j c]`l [j hjn]hjldl `dj_bc ijbd_d^ q
rcd ijkb^hgbi]j kdb md hkd ik _iodj ij bcd a]``]m ij_ b[n`d x [`]j_ m ibc ijkb^hgbi]j
g]kbk q �]_[^ibcZ k [^d ij n[kd � q
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~q � � � � ~
� q � � � �� � � � `]_ �� � `]_ � �
� q � � � �� � � � `]_ �� � `]_ � �
� q � � � � � `]_ �� � `]_ � � 
� q � � � � � `]_ �� � `]_ � �
� q !�
� " ~
� q #�$
 ~
� q �% � � � � 
#�� ������ ����� `]_ � � |� g]kb |������ ������ ia � � � ��
� q �% � � & � 
#�� ������ ����� `]_ � � |� g]kb |������ ������ ia � � & ��

�d [kkhZd bc[b bcd ijfhb ik kb]^dl ij g]jbi_h]hk Z dZ]^e gd``k x ]jd nib f d^
gd`` q �j ibi[``e bcd ijfhb `dj_bc ik ij � � q �d oidm �Y
 k [k `[j_h[_d [ggdfb]^k
[jl [kkhZd bc[b bcd ]hbfhb nib ik kb]^dl ij � � q rcd ^hjjij_ biZ d ]a [ �Y

]j [ u{dl ijfhb ik bcd b]b[` g]kb ]a bcd ijkb^hgbi]jk d{dghbdl ]j bc[b ijfhb q �d
k[e [ f^]n`dZ x ]^ `[j_h[_d x c[k � ��������� ������' ��� � � |� � ia bcd^d ik [ �Y

bc[b x a]^ [`` ijfhbk ]a `dj_bc � x c[k ^hjjij_ biZ d [b Z]kb � |� � q �d k[e bc[b [
�Y
 ( ��������� �Y
 ( ) ia n ]bc ( [jl ( ) [ggdfb bcd k[Z d `[j_h[_d q

�]]v [jl � dgvc]m |~���� kc]mdl bc[b bcd `[^_dkb o[`hd g]Zfhbdl ne
( x [jl cdjgd bcd `[^_dkb [ll^dkk ^dad^djgdl ne ( x ik �* +� , +- .. q rchk x bcd
gd``k [ggdkkdl ne [ �Y
 ^hjjij_ ij biZ d � |� � g]h`l c[od [ll^dkkdk ]a `dj_bc
� |/ |� |� ��� q �j g]jod^bij_ �Y
 k b] gi^ghibk x ib ik g]jodjidjb b] [kkhZd bc[b
bcd [ll^dkkdk [ggdkkdl ne [ �Y
 ^hjjij_ ij biZ d � |� � c[od `dj_bc 
 |`]_ � |� �� q
�j bcd jd{b `dZZ[ x md kc]m c]m b] �g]Zf^dkk� bcd [ll^dkk kf[gd ]a [ �Y

bc[b ^hjk ij biZ d � |� � x k] bc[b [`` [ll^dkk `dj_bck [^d 
 |`]_ � |� �� q rcd g]kb ]a
bc ik ik [j [llibi]j[` a[gb]^ ]a 
 |`]_ � |� �� b] bcd ^hjjij_ biZ d ]a bcd �Y
 q

s^do i]hk m]^v ]j g]Zf^dkkij_ bcd kf[gd hkdl ne [ �Y
 m[k l]jd ne }`]b
[jl �[j �Zld �][k |~���� q � kij_ c[kcij_ bdgcjiphdk x bcde kc]mdl bc[b ia [
�Y
 ( hkdk 0 likbijgb [ll^dkkdk x ib g[j nd kiZh`[bdl ne [j]bcd^ �Y
 ( ) a]^
mcigc bcd `[^_dkb [ll^dkk ik jhZnd^dl 
 |0 � q 
 ]^d]od^ x ia bcd ����� hkdl ne [
�Y
 ik ldujdl [k bcd khZ ]od^ [`` gd``k ]a bcd `dj_bc ]a bcd Z [{iZhZ o[`hd ij
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dod^e gd`` x bcdj bcd kf[gd hkdl ne ( ) ik m ibc ij [ g]jkb[jb a[gb]^ ]a bcd kf[gd
hkdl ne ( q w]mdod^ x bcd biZ d ^dphi^dl ne ( ) Z[e n d d{f]jdjbi[` ij bcd biZ d
^dphi^dl ne ( q �j g]jb^[kb x ]h^ kiZh`[bi]j _h[^[jbddk bc[b bcd biZ d ^dphi^dl
ne ( ) ik m ibc ij [ `]_[^ibcZ ig a[gb]^ ]a bcd biZ d ^dphi^dl ne ( x nhb bcd g]kb
b] ( ) ik 
 |� |� �� d{b^[ kf[gd q

����� � ��� � �	 ( 
� � �
� ����� ���� �� 	�� � � |� � ��� �� ��� � |� � � �� ��
	� ��� �� � �
� ( ) 	�� 	 ����� 	� 	� � ��� � ���� ��� � �� ( � � ��� �� �� ��� 
 |� |� ��
� |� �� ��� 	�� � 
 |� |� � `]_ � |� �� � ��� ��������  ��! ����� �� �� ��������� ���

 |� |� �� �

"#$$% � �db ( n d [ �Y
 m ibc ^hjjij_ biZ d � |� � q �d g]jkb^hgb [ �Y
( ) bc[b kiZh`[bdk ( x nhb mcigc hkdk [ b[n`d b] kb]^d bcd [ll^dkkdk ]a gd``k
^dad^djgdl ne ( x b]_dbcd^ m ibc bcd o[`hdk [b bc]kd [ll^dkkdk q rcd b[n`d g[j
nd kb]^dl ij 
 |� |� �� g]jbi_h]hk gd``k q �b ik ]^_[ji	dl [k [ kdphdjgd � � � � � � � � �
]a n[`[jgdl nij[^e kd[^gc b^ddk q Y k ]h^ ^hjjij_ biZ d [j[`ekik m i`` kc]m x bcik
]^_[ji	[bi]j ik gc]kdj b] djkh^d bc[b bcd g]kb ]a [ggdkkij_ kZ [`` [ll^dkkdk ik j]b
b]] `[^_d |[ kij_`d nij[^e b^dd m]h`l j]b kh� gd b] ]nb[ij bcd ldki^dl ^hjjij_
biZ d� q

�[gc j]ld ]a [ b^dd ij bcd b[n`d ik [ ^dg]^l g]jkikbij_ ]a [ gd`` [ll^dkk x bcd
o[`hd [b bc[b [ll^dkk [jl f]ijbd^k b] bcd j]ldk mcigc [^d ibk gci`l^dj x ia bcd^d
[^d [jeq rcd u^kb b^dd � � g]jb[ijk [b Z]kb bm] j]ldk x g]jb[ijij_ bcd [ll^dkkdk
� [jl ~q �]^ & ' ~x bcd &bc nij[^e b^dd � � g]jb[ijk [ll^dkkdk ^dad^djgdl ne (
ndbmddj �� ()* [jl �� ( � ~x ijg`hkiod q rcd jhZnd^ �� ( � ~ ik bcd ����+ ]a bcd &bc
nij[^e b^dd q �]^ d[gc b^dd bcd^d ik [`k] [ ���� ������x mcigc g]jb[ijk bcd ijld{
]a bcd b^dd x [ f]ijbd^ b] bcd ^]]b ]a bcd b^dd x ia [jex [jl [ f]ijbd^ b] bcd jd{b
b^dd ^dg]^l x ia [jeq rcd b^ddk [^d nhi`b lej[Z ig[``e ne ( ) [k ib ik kiZh`[bij_( q

}hff]kd bcd o[`hd ]a gd`` �, ik jddldl a]^ [j ijkb^hgbi]j q rcik ik `] g[bdl
ne ( ) [k a]``]m k q � i^kb x - ik g]Zf[^dl m ibc bcd ijligdk ]a bcd nij[^e b^ddk ij
]^ld^ x hjbi` bcd u^kb ijld{ ik a]hjl mcigc ik [b `d[kb - q �a j] khgc b^dd d{ ikbk x
jdm x dZfbe b^ddk [jl bcdi^ b^dd ^dg]^lk [^d g^d[bdl ij kdphdjgd hjbi` ]jd d{ ikbk q
�db & nd khgc bc[b �� () * . - . �� ( � ~q � d{b x bcd b^dd � � ik kd[^gcdl a]^ - q �a
j]b a]hjl x [ j]ld m ibc bcd [ll^dkk - ik [lldl b] bcd b^dd m ibc o[`hd � q rcdj x
bcd o[`hd ]a �, g[j n d ^db^idodl ]^ hfl[bdl [k kf dgiudl ne bcd ijkb^hgbi]j q

}f[gd a]^ bcd b^ddk g[j nd [``] g[bdl lej[Z ig[``e [k jddldl x k] bc[b [`` kf[gd
hkdl ne bcd [`_]^ibcZ ik kb]^dl ij g]jbi_h]hk Z dZ]^e gd``k q rcd b]b[` jhZnd^
]a gd``k jddldl b] kb]^d bcd b[n`d ik 
 |� |� �� x kijgd 
 |� |� �� likbijgb gd``k [^d
[ggdkkdl ne ( [jl bcd^d [^d ]j`e 
 |`]_ � |� �� b^dd ^dg]^lk q
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rcd ^hjjij_ biZ d ]a ( ) ik bcd biZ d b] kiZh`[bd bcd ijkb^hgbi]jk ]a ( x
ijg`hlij_ kd[^gcij_ [jl hfl[bij_ bcd b^ddk x f `hk bcd biZ d b] nhi`l bcd dZfbe
b^ddk q rcd biZ d b] g^d[bd [j dZfbe b^dd ik l]Z ij[bdl ne bcd g]kb ]a g]Zfhbij_
bcd b^dd ijligdk q �db �� ( � ~ nd bcd `[^_dkb ijld{ g]Zfhbdl q rcdj k]Zd [ll^dkk x
k[e - x ^dad^djgdl ne ( ik [b `d[kb �� () * � ~q }ijgd - ik g]Zfhbdl m ibcij biZ d
� |� � ne ( x [je ijlio ilh[` ijld{ hf b] �� () * g[j nd g]Zfhbdl ij biZ d 
 |� |� �� x
ne ^df d[bdl [llibi]jk q rcd biZ d b] bcdj g]Zfhbd �� ( a^]Z �� () * ik 
 |��� � x kijgd x
hkij_ ^df d[bdl [llibi]jk x ���� [llibi]jk [^d jddldl x d[gc ijo]`o ij_ jhZnd^k ]a
`dj_bc 
 |�� � q }ijgd `]_ - ' ���� x bc ik biZ d ik 
 |`]_� - � q � ij[``ex kijgd a^]Z
�]]v [jl � dgv]m |~���� x - . �* +� , +- .. x bc ik ik 
 |� |� �� q wdjgd x [j dZfbe b^dd
g[j nd nhi`b ij 
 |� |� �� biZ d q }ijgd bcd^d [^d 
 |`]_ � |� �� b^ddk x bcd b]b[` biZ d
^dphi^dl b] nhi`l bcd b^ddk ik 
 |� |� � `]_ � |� �� q

�d jd{b g]jkild^ bcd biZ d a]^ ( ) b] kiZh`[bd [j ijkb^hgbi]j ]a ( q �b ik
kb^[i_cba]^m[^l b] kc]m bc[b a]^ ijkb^hgbi]jk ~x� x� x� x [jl � x bc ik biZ d ik bcd
biZ d a]^ ( b] d{dghbd bcd ijkb^hgbi]j x f `hk [ g]jkb[jb q rcd k[Z d ik b^hd a]^
bcd g]jlibi]j[` f[^b ]a ijkb^hgbi]jk � [jl � q �]jkild^ ijkb^hgbi]jk � [jl � q
�]^ bcdkd ijkb^hgbi]jk x bcd^d ik d{b^[ ]od^cd[l b] `] g[bd ]f d^[jlk ]^ b] hfl[bd
bcd ^dkh`b ]a bcd ijkb^hgbi]j q rcd biZ d b] kd[^gc a]^ bcd b^dd ij mcigc [ll^dkk�� ik kb]^dl |j]b g]hjbij_ bcd biZ d b] g^d[bd jdm b^ddk x mcigc md c[od [`^d[le
[gg]hjbdl a]^� ik 
 |`]_ � |� � `]_ �� � q rcik ik n dg[hkd bcd^d [^d 
 |`]_ � |� �� b^ddk
ij bcd b[n`d x [jl cdjgd �� ik g]Zf[^dl m ibc 
 |`]_ � |� �� ijligdk x d[gc ]a `dj_bc

 |`]_ �� � q rcd biZ d b] kd[^gc a]^ �� ij ibk b^dd ik 
 |`]_ � |� � `]_ �� � q rcik ik
n dg[hkd bcd kd[^gc b^dd ik n[`[jgdl x bchk djkh^ij_ bc[b �� ik g]Zf[^dl m ibc

 |`]_ � |� �� djb^idk x [jl [`k] [`` djb^idk ij bcd b^dd c[od [ll^dkk `dj_bc 
 |`]_ �� � q
|�]bd bc[b ia bcd b[n`d md^d ]^_[ji	dl [k [ kij_`d nij[^e b^dd x bcd g]kb g]h`l
n d � |`]_ � � |� ��� bc ik ik mce md hkd [ kdphdjgd ]a n ij[^e b^ddk q� }iZ i`[^`ex bcd
biZ d b] ijkd^b �� ij bcd b^dd ik 
 |`]_ � |� � `]_ �� � q �b a]``]m k bc[b bcd biZ d a]^( ) b] d{dghbd ijkb^hgbi]jk � ]^ � ik `]_ � � � 
 |`]_ � |� �� `]_ �� q � `d[^`ex bc ik
ik m ibcij [ a[gb]^ ]a 
 |`]_ � |� �� ]a bcd biZ d b[vdj ne ( a]^ bcdkd ijkb^hgbi]jk q

wdjgd x bcd b]b[` biZ d b[vdj ne ( ) ik 
 |� |� � `]_ � |� �� q �

�d k[e [ �Y
 ik ���������� ia a]^ [`` ijfhbk � x [jl [`` � x bcd �bc ijkb^hgbi]j
d{dghbdl ]j � |ia [je � ik [ ahjgbi]j ]j`e ]a � [jl �� �q �]bd bc[b bcd �% kb[bdZ djb
ik g]jkild^dl b] n d \ hkb ]jd ijkb^hgbi]j |[j ijkb^hgbi]j ]a bc ik a]^Z ik [`k] vj]mj
[k [ _h[^ldl g]ZZ[jl� � bcik ik jddldl a]^ �dZZ[ � q� q rchk x bcd �]m ]a g]jb^]`
]a bcd f^]_^[Z ]a [ ^dkb^igbdl �Y
 ik ]n`io i]hk ]a bcd [gbh[` ijfhb q �d jd{b
kc]m bc[b [je �Y
 m ibc ^hjjij_ biZ d � |� � g[j n d kiZh`[bdl ne [ ^dkb^igbdl
�Y
 m ibc ^hjjij_ biZ d 
 |� |� �� q Y_[ij x bc ik ^dkb^igbi]j `[bd^ kiZf`iudk ]h^
^dlhgbi]j a^]Z [ �Y
 b] [ gi^ghib ij rcd]^dZ � q~q rcd f^]]a ]a bcd jd{b



�'!"/' -./#&0% ' ) �� �

bcd]^dZ ik kb^[i_cba]^m[^l x hkij_ ild[k kiZ i`[^ b] bc]kd ij bcd Z [ij f^]]ak ]a
Y kcg^]ab [jl 
 [jj[ |~��~� [jl � �]cZ [jl �[g]niji |~���� q

����� � �� � 
�! �
� ( ��	� � ������ 	�� � � |� � ��� 
� ��� ��� 	�� 
! �
��� 	��� 	�� �
� ( ) ��	� � ������ 	�� � 
 |� |� �� � �  �� ��� � 	� � �� ��� ��� 	� �
� �� �� �� �������  � � ���� �������� 
! ( ) ��� �� 	��� � � �� 	�� 	 ���	 �  � 	� �
�� ��� ��� 	� � � �� �� �� �������  � � ���� �������� 
! ( � � ��� ��	����! �

"#$$% � �db ( n d [ �Y
 m ibc ^hjjij_ biZ d � |� � q � ibc]hb `]kk ]a _djd^[`ibex
md [kkhZd bc[b gd``k � � � � � � � � � [^d jdod^ hkdl ne ( q �d ldkg^in d [ ^dkb^igbdl
�Y
 ( ) bc[b kiZh`[bdk ( q rcd ild[ ]a bcd g]jkb^hgbi]j ik bc[b ( ) ^df d[bdl`e
�geg`dk� bc^]h_c bcd ijkb^hgbi]jk ]a ( x bdkbij_ mcigc ]jd kc]h`l [gbh[``e n d
d{dghbdl [b [ _iodj kbdf x [jl d{dghbij_ bc[b ijkb^hgbi]j q

r] iZf`dZ djb bcik x bcd ijkb^hgbi]jk ]a ( [^d jhZnd^dl ij kdphdjbi[` ]^ld^ q( ) g]jkikbk ]a [ `] ]f bc[b ik d{dghbdl [b Z]kb � |� � biZ dk q rcd `] ]f g]jkikbk ]a
[ kdphdjgd ]a kd_Z djbk x ]jd f d^ ijkb^hgbi]j ]a ( q ( ) Z[ijb[ijk g]hjbd^k ����
[jl � �� ����x mcigc kb]^d bcd jhZnd^ ]a bcd gh^^djb [jl jd{b ijkb^hgbi]jk ]a (
b] n d d{dghbdl x ^dkf dgbiod`eq rcd g]hjbd^ ���� ik ij ibi[`i	dl b] bcd jhZnd^ ]a
bcd u^kb ijkb^hgbi]j [jl ik hfl[bdl b] � �� ���� [b bcd djl ]a bcd `] ]f q Y bci^l
o[^i[n`d x ����x ik hkdl ij d[gc kd_Z djb � b] bdkb ia ���� & � [jl ia k] x b] d{dghbd
bcd �bc ijkb^hgbi]j ]a ( q rcd o[^i[n`dk ����� ��� ���� [jl ���� [^d kb]^dl ij
Z dZ]^e gd``k � � � � � � � � � q

}hff]kd bcd �bc ijkb^hgbi]j ]a ( ik ������ ����� [jl ik j]b [ !�
� ]^ [j �%
ijkb^hgbi]j q rcdj bcd �bc kd_Z djb kiZf`e bdkbk ia ���� c[k bcd o[`hd � [jl ia
k] x d{dghbdk bcd �bc ijkb^hgbi]j ]a ( q rcdj � �� ���� ik hfl[bdl b] n d bcd jd{b
ijkb^hgbi]j q rcik ik [gg]Zf`ikcdl ne bcd a]``]m ij_ g]ld �

���� � �
���� � ���� � ����
�% ���� & � 
#�� ������ �����
�% ���� & � 
#�� ��� ���� � � � ~

�j bcd g[kd ]a [ !�
� " ijkb^hgbi]j x bcd kd_Z djb g]ld ik kiZf`iudl ne
^dZ]oij_ bcd u^kb �% kb[bdZ djb [jl ^df`[gij_ bcd kdg]jl ne � �% ���� & � 
#��
��� ���� � " q � ij[``ex khff]kd bc[b bcd �bc ijkb^hgbi]j ik ]a bcd a]^Z �% � � & �

#�� ������ �����q rcdj bcd bci^l `ijd ]a bcd [n]od [`_]^ibcZ ik ^df`[gdl ne bcd
a]``]m ij_ bm] `ijdk x mcigc djkh^d bc[b ������ ����� ik d{dghbdl ]j`e ia � � & � q

�% ���� & � 
#�� ���� � � �
�% ���� & � 
#�� ������ �����
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rcd kb[bdZ djb �% � � � � 
#�� ������ ����� ik c[jl`dl ij [ kiZ i`[^ a[kci]j q
�j bcd �bc ibd^[bi]j ]a bcd `]]f x bcd g]kb ]a bcd ijkb^hgbi]jk ik 
 |~� x f`hk bcd
g]kb ]a bcd �bc ijkb^hgbi]j ]a ( bc[b ik d{dghbdl q rcd^da]^d x bcd ^hjjij_ biZ d
]a ( ) ik 
 |� |� �� q �

� �� � ��
�$$�$ � � � � �� 	 ���� $�� �
� �$����� � �h^ Z ]ld` ]a f[^[``d` g]Zt
fhb[bi]j ik bcd s�Y
 Z]ld` |kdd �]^bhjd [jl � i`de ~���� x mcigc g]jkikbk
]a [ kdb ]a �Y
 k x g[``dl � ������ ���x f `hk [j ijujibd jhZnd^ ]a ' ����� Z dZ]^e
gd``k q Yj ijkb^hgbi]j ]a [ f^]gdkk]^ g[j [ggdkk ibk ]mj ZdZ]^e gd``k ]^ bcd
_`]n[` Z dZ]^e gd``k q rcd^d [^d Z [je o[^i[bi]jk ]a bcd s�Y
 Z]ld` x ldf djlt
ij_ ]j c]m kiZh`b[jd]hk [ggdkk b] [ _`]n[` Z dZ]^e `] g[bi]j ne Z]^d bc[j ]jd
f^]gdkk]^ ik c[jl`dl q w]mdod^ x kijgd bcd o[^i]hk s�Y
 Z]ld`k m ibc [ f]`ej]t
Z i[` jhZnd^ ]a f^]gdkk]^k g[j kiZh`[bd d[gc ]bcd^ m ibc 
 |`]_ � � `]kk ij biZ d x
bcd f[^bigh `[^ Z]ld` l] dk j]b [�dgb ]h^ ^dkh`bk q }dd �[^f [jl � [Z [gc[jl^[j
|~���� ]^ �^ddj`[m �� ��� |~��� � a]^ [ kh^ode ]a bcd o[^i]hk s�Y
 Z]ld`k q
�]bd bc[b bcd kdphdjbi[` ^hjjij_ biZ d ]a [ f^]n`dZ ]j bcd �Y
 ik m ibc ij [
g]jkb[jb a[gb]^ ]a ibk f[^[``d` ^hjjij_ biZ d ]j bcd s�Y
 m ibc 
 |~� f^]gdkt
k]^k � bchk x [je kf ddlhf ]j bcd s�Y
 ik lhd b] f[^[``d`ikZ [jl j]b b] [ gc[j_d
n dbmddj Z]ld`k q

�j mc[b a]``]m k x md ]j`e g]jkild^ s�Y
 k bc[b hkd [ jhZnd^ ]a f^]gdkk]^k
bc[b ik f]`ej]Z i[` ij bcd ijfhb `dj_bc |bc[b ik x bcd jhZnd^ ]a Z dZ]^e gd``k
g]jb[ij ij_ bcd nibk ]a bcd ijfhb� q � ibc bcik [kkhZfbi]j x md k[e bc[b [ `[j_h[_d
c[k ����� ��� ������' ��� � � |� � ia bcd^d ik [ s�Y
 [ggdfbij_ bcd `[j_h[_d m ibc
^hjjij_ biZ d � |� � q �d k[e [ `[j_h[_d " c[k ����� ��� �� ����� � |� � ia bcd^d ik [
s�Y
 [ggdfbij_ " m ibc ^hjjij_ biZ d � |� ��� |� � x _iodj bc[b " c[k kdphdjbi[`
^hjjij_ biZ d � |� � q " c[k � ���� �� ��� �� ����� ia ib c[k f[^[``d` kf ddlhf � |�� �
a]^ k]Z d � � � q �d hkd bcd j]b[bi]j 	
 |
 |� �� b] ldj]bd 
 |
 |� � `]_* +�. 
 |� �� q

rcd g`[kk �� ik bcd kdb ]a `[j_h[_dk m ibc f[^[``d` ^hjjij_ biZ d `]_* +�. � q
Y `[j_h[_d " ik �� t^dlhgin `d b] `[j_h[_d ") ia bcd^d ik [j �� tg]Zfhb[n`d
ahjgbi]j 
 bc[b ik [ Z [jet]jd ^dlhgbi]j a^]Z " b] ") q }dd �^ddj`[m �� ��� |~����
[jl bcd ^dad^djgdk bcd^dij a]^ [j ijb^]lhgbi]j b] bcd g`[kk �� q �d k[e 
 ik
� �� ��� ia bcd^d d{ ikbk � khgc bc[b �
 |� � � ' �� ���� a]^ kh� gidjb`e `[^_d � q
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�j bcik kdgbi]j x md ldujd bcd j]bi]j ]a kb^igb stg]Zf`dbdjdkk q rcik ik [ ^dujdt
Z djb ]a bcd kb[jl[^l ldujibi]j ]a stg]Zf`dbdjdkk |kdd �^ddj`[m �� ��� ~��� � x
mcigc ik bc[b [ f^]n`dZ " ij s ik stg]Zf`dbd ia dod^e f^]n`dZ ij s ik Z [jet]jd
�� t^dlhgin `d b] " q �]h_c`ex [ f^]n`dZ " ij s ik kb^igb`e � |� �tg]Zf`dbd a]^ s
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ia " c[k f[^[``d` ^hjjij_ biZ d m ibcij [ f ]`e `]_ a[gb]^ ]a � |� � [jl ah^bcd^Z]^d x
ia bcik g]h`l n d iZf^]odl ne [ f]`ej]Z i[` a[gb]^ x bcdj �� � f^]n`dZ k ij s m ibc
[b `d[kb `ijd[^ ^hjjij_ biZ d c[od f ]`ej]Z i[` f[^[``d` kf ddlhf q �d j]m Z [vd
bcik f^dgikd q

��% �� �� �$� � ��� 
 ���� ��� � " �� � �� [b Z]kb � |� �tg]Zf`dbd a]^ s �� ���  ��!
�� � � ����! ���� ��� � ") � �� � � ����! ������ 	��� �
� 	�� 	 ����� 	� ") ��	�
������� 	�� � � ) |� � ����� � ) |� � & � |�� ��� � ) |� � �� ���� 	����! � � ����������� �
� � ����! � � � � 	� ��� �� �� 	� �� � � �� 	� � ��! � � � 	
 �����	� � 
 �� � ") 	 "
� ��� 	�� 	

� | �
 |� � �� & 
 |� ) | �� �� �� �� � �
��% �� �� �$� � �� � " �� kb^igb`e � |� �tg]Zf`dbd a]^ s � � ���� �! kb^igb`e � |� �t
g]Zf`dbd� �� " �� � 	 �  � 	 � |� ��� �� ��	� � � � ��� 	� � � ������� � ������ 	�� �  �
" �� 	
 |� |� �� �

�d g`[iZ bc[b ia " ik [b Z]kb � |� �tg]Zf`dbd a]^ sx bcdj ia bcd f[^[``d`
^hjjij_ biZ d ]a " ik [ f]`ej]Z i[` a[gb]^ `dkk bc[j � |� � x dod^e f^]n`dZ ij s
m ibc [b `d[kb `ijd[^ kdphdjbi[` ^hjjij_ biZ d c[k f ]`ej]Z i[` kf ddlhf q rcik ik
do ildjgd bc[b f[^[``d` ^hjjij_ biZ d 	
 |� |� �� ik bcd n dkb ]jd g[j d{fdgb a]^ " q
�d f^]od bcik ij bcd jd{b `dZZ [ q

����� � �� � 
���  �� 	�� 	 " �� � 	 �  � 	 � |� ��� �� ��	� � � � � �� 	� � � �������
� ������ 	�� �  � " �� � �  �!�  � ��� ���	 � ���� 	��� � |� � � 	� �� ����! � � 
��� �� �
��	� ������ 	��� � ������ 	�� � � ) |� � ��� �  �!�  � ��� �� ����� � �� ��� � ) |� � & � |��
��� � ) |� � �� ���� 	����! �  � ����������� �

"#$$% � �db ") nd [je f^]n`dZ ij s m ibc kdphdjbi[` ^hjjij_ biZ d � ) |� � x mcd^d
� ) |� � k[bikudk bcd cef]bcdkik ]a bcd `dZZ [ q �db 
 nd [j c]jdkb x Z [jet]jd x ��
^dlhgbi]j a^]Z ") b] " q }ijgd 
 ik c]jdkb x bcd^d ik [j ijbd_d^ � khgc bc[b
�
 |� � � ' �� ���� x a]^ kh� gidjb`e `[^_d � q }hff]kd [`k] bc[b bcd^d ik [ f[^[``d`
[`_]^ibcZ � a]^ " bc[b ^hjk ij biZ d 
 |� |� ����� � � x a]^ k]Z d � � � q �]jkild^ bcd
f[^[``d` [`_]^ibcZ a]^ ") bc[b ]j ijfhb � x g]Zfhbdk 
 |� � [jl ^hjk bcd f[^[``d`
[`_]^ibcZ � ]j 
 |� � q rcik [`_]^ibcZ c[k ^hjjij_ biZ d 
 |� | �
 |� � �� �
 |� � ���� � � q
rcik ik 
 |� ) | �� �� �� ��� � kijgd � | �
 |� � �� & 
 |� ) | �� �� �� �� � [jl �
 |� � � ' �� ���� a]^
kh� gidjb`e `[^_d � q w djgd bcd^d ik [ f[^[``d` [`_]^ibcZ a]^ ") mcigc [gcidodk
kf ddlhf � |�� � ]od^ bcd kdphdjbi[` [`_]^ibcZ m ibc ^hjjij_ biZ d � ) |� � q wdjgd ")
c[k f ]`ej]Z i[` kf ddlhf q �

�j rcd]^dZ � q~ x md kc]m bc[b bcd }ph[^d ��s ik kb^igb`e ��tg]Zf`dbd q
rcd jd{b `dZZ[ ik hkdah` ij d{bdjlij_ rcd]^dZ � q~ b] ]nb[ij n]hjlk ]j bcd
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f[^[``d` kf ddlhfk ]a ]bcd^ f^]n`dZ k q |�j bcd a]``]m ij_ `dZZ[ x bcd ldujibi]j ]a
��� |� � g[j nd gc]kdj ij [je ^d[k]j[n`d m[e ia � ik j]b ]jb] � a]^ d{[Zf`d x `db
��� |� � & � x mcd^d � |� � & � ) ia � ) ik bcd `[^_dkb jhZnd^ j] _^d[bd^ bc[j � ij
bcd ^[j_d ]a � q�

����� � �� � 
���  �� " �� � 	 �  � 	 � |� ��� �� ��	� ��� 	�� 	 	� ��� �� �� � ��� 	�
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� )) |� � & � |�� mcd^d � )) |� � ik dodjbh[``e j]jtldg^d[kij_ [jl `db � � � q r] f^]od
bcd `dZZ[ x md kc]m bc[b ")) ik �� t^dlhgin`d b] ") ne [j c]jdkb ahjgbi]j 
 )
khgc bc[b � ) | �
 ) |� � �� & 
 |� )) | �� �� �� �� � q

}ijgd " ik [b Z]kb � |� �tg]Zf`dbd x ")) ik �� t^dlhgin`d b] " oi[ [j c]jdkb
^dlhgbi]j 
 )) khgc bc[b � | �
 )) |� � �� & 
 |� )) | �� �� �� �� � q �db 
 ) |� � & 
 |
 )) |� �� q rcdj

 ) ik [j c]jdkb �� ^dlhgbi]j a^]Z ")) b] ") q Y `k] x
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rcd � i^gh ib �[`hd s^]n`dZ x ��sx ldj]bdk bcd kdb ]a [`` �]]`d[j gi^ghibk b]t
_dbcd^ m ibc [j ijfhb b] bcd gi^ghib x khgc bc[b bcd gi^ghib do[`h[bdk b] ~ ]j bcd
ijfhb q rcik f^]n`dZ ik md`` vj]mj b] nd g]Zf`dbd a]^ s |kdd �[ljd^ ~����
[jl ij a[gb Z [je ^dkb^igbi]jk ]a bcd ��s [^d [`k] stg]Zf`dbd q �^ddj`[m ��
��� |~���� f^]odl bc[b bcd ��s ik stg]Zf`dbd dodj mcdj [ggdfbdl ijkb[jgdk
Zhkb n d Z]j]b]jd x [`bd^j[bij_ x kejgc^]j]hk [jl m ibc a[jtij [jl a[jt]hb � q
wd^d x Z]j]b]jd Z d[jk bc[b bcd _[bdk [^d [`` �� 	 ]^ �
 _[bdk x [`bd^j[bij_
Zd[jk bc[b ]j [je f[bc ]a bcd gi^ghib kb[^bij_ [b [j ijfhb _[bd x bcd _[bdk [`t
bd^j[bd n dbmddj ��	 [jl �
 _[bdk [jl kejgc^]j]hk Z d[jk bc[b bcd ijfhbk a]^
`dod` & ]a bcd gi^ghib [^d [`` ]hbfhbk ]a `dod` & � ~q

�d j]m ldujd [ ������ gi^ghib b] n d ]jd m ibc [`` ]a bcd [n]od f^]f d^bidk
[jl ij [llibi]j x khgc bc[b bcd jhZnd^ ]a _[bdk [b dod^e `dod` dph[`k bcd ldfbc q
rcd ������ �	� ik bcd khnkdb ]a ��s mcd^d bcd gi^ghibk [^d kph[^d q

rcd jd{b bcd]^dZ kc]m k c]m b] kiZh`[bd �Y
 k m ibc ^hjjij_ biZ d � |� �
ne kph[^d gi^ghibk m ibc ldfbc 	
 |� |� �� q � d`[bdl m]^v ]j kiZh`[bij_ s�Y
 k
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ne gi^ghibk m[k l]jd ne }b] gvZded^ [jl � ikcvij |~���� x mc] kc]mdl bc[b
f[^[``d` biZ d [jl jhZnd^ ]a f^]gdkk]^k a]^ �]jgh^^djb � d[l x �]jgh^^djb � ^ibd
s�Y
 } g]^^dkf ]jl b] ldfbc [jl ki	d a]^ hjn]hjldl a[jtij gi^ghibk x mcd^d bcd
biZ dtldfbc g]^^dkf]jldjgd ik b] m ibcij [ g]jkb[jb a[gb]^ [jl bcd f^] gdkk]^tki	d
g]^^dkf ]jldjgd ik b] m ibcij [ f ]`ej]Z i[` q �h^ f^]]a li� d^k a^]Z bcdi^k ij bc[b
md [^d kiZh`[bij_ [ �Y
 ^[bcd^ bc[j [ s�Y
 [jl m[jb [ f^dgikd n]hjl a]^
bcd ki	d ]a bcd gi^ghib ij bd^Z k ]a bcd ^hjjij_ biZ d ]a bcd �Y
 q �h^bcd^Z]^d x
]h^ gi^ghibk c[od n]hjldl a[jtij [jl [^d kejgc^]j]hk q

���$#�� � ��� 
�! �
� 	�� 	 � ��� �� 	�� � � |� � & � |�� ��� 
� ��� ��� 	�� 
!
� ��� ��!  � ������ ��� ��� 	�  � ��� 	� 	
 |� |� �� � ��� 	� ���  ��� � � � �� ���� � �
�
��� ��� �	� 	� � � �����  ����� ������ 	 ��� 
� � �� 	� ��	�� �� �� ���	����!� 
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"#$$% � �iodj [ �Y
 m ibc ^hjjij_ biZ d � |� � x `db ( nd [ �Y
 bc[b
[ggdfbk bcd k[Z d `[j_h[_d [jl c[k bcd a]``]m ij_ f^]f d^bidk q rcd^d ik [ jhZnd^
� & 
 |� |� � `]_ � |� �� khgc bc[b ]j ijfhbk ]a `dj_bc � x
��� � ik [j hffd^ n ]hjl ]j bcd Z [{iZhZ ^hjjij_ biZ d ]a ( x
���� ]j`e gd``k � � � � � � � �� [^d [ggdkkdl lh^ij_ [ g]Zfhb[bi]j [jl
����� bcd b]b[` khZ ]a bcd `dj_bck ]a bcd j]jt	d^] gd`` o[`hdk [b [je kbdf ]a [

g]Zfhb[bi]j ik [b Z]kb � q
}hgc [ Z [gcijd ( d{ ikbk m ibc f^]f d^bidk |i� [jl |ii� ne �dZZ[ � q~ x [jl m ibc
f^]fd^be |iii� n dg[hkd ]a bcd `]_ g]kb [kkhZfbi]j q �h^bcd^Z]^d x md g[j [kkhZd
bc[b ( ik [ ^dkb^igbdl �Y
 x ne �dZZ[ � q� q

�d g]jkb^hgb [ gi^ghib bc[b kiZh`[bdk ( ]j ijfhbk ]a `dj_bc � q �d ldkg^in d
bcd g]jkb^hgbi]j ]a bcd gi^ghib ij kb[_dk q �d u^kb ldkg^in d c]m b] g]jkb^hgb
[ gi^ghib ]a bcd g]^^dgb ki	d [jl ldfbc x [jl bcdj ldkg^in d bcd b^[jka]^Z [bi]jk
jddldl b] Z [vd bcd gi^ghib kph[^d q

	 �!# $�
�$ 	���
��
��� � rcd gi^ghib g]jkikbk ]a � `[ed^k q rcd �bc `[ed^
g]^^dkf ]jlk b] bcd �bc ijkb^hgbi]j ]a ( bc[b ik d{dghbdl ]j ijfhbk ]a `dj_bc � q
}ijgd ( ik ^dkb^igbdl x bcik ldf djlk ]j`e ]j � [jl � q rcd ]hbfhb _[bdk ]a bcd
�bc `[ed^ ]hbfhb bcd o[`hdk ]a bcd gd``k � � � � � � � �� [abd^ bcd �bc ijkb^hgbi]j ik
d{dghbdl [jl [^d ijfhbk b] bcd |� � ~�kb `[ed^ q �j [llibi]j x bcd |� � ~�kb `[ed^
Z [e [`k] c[od g]jkb[jb � [jl ~ ijfhbk q �jd kiZf`d kgcdZ d m]h`l n d b] [``]m
� ]hbfhb _[bdk f d^ gd`` x [b d[gc `[ed^ q w]mdod^ x bc ik m]h`l ^dphi^d bcd gi^ghib
b] c[od m ilbc � |�� |� �� x mcigc ik b]] ni_ q
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�d hkd � bhf`dk ]a ]hbfhb _[bdk x ]jd f d^ nib o[`hd ]a bcd gd``k q �[gc bhf`d
g]jb[ijk 
 |`]_ � � _[bdk b] ^dg]^l bcd nib f]kibi]j x 
 |`]_ � � _[bdk b] ^dg]^l bcd
gd`` jhZnd^ [jl ]jd _[bd b] ^dg]^l bcd o[`hd ]a bcd nib q �[`` bcdkd bhf`dk bcd
��� � ��� ���q rhf`dk m ibc [`` _[bdk dph[` b] � l] j]b g]^^dkf ]jl b] [je nib o[`hd q

��� �

��
��! $���
� � Y `[ed^ g]jkikbk ]a [ gi^ghib a]^ [j ijkb^hgbi]j x
f^dgdldl ne � ����� gi^ghibk bc[b kd`dgb bcd g]^^dgb ijfhbk a]^ bcd ijkb^hgbi]j [jl
[j ������ gi^ghib bc[b hfl[bdk bcd � dl_d bhf`dk x n[kdl ]j bcd ^dkh`b ]a bcd
ijkb^hgbi]j q �d jd{b ldkg^in d d[gc ]a bcdkd bc^dd gi^ghibk ij Z]^d ldb[i` q

�]^ [`` ijkb^hgbi]jk ]a [ �Y
 x bcd^d ik [ gi^ghib ]a ldfbc 
 |`]_ � |� �� [jl
ki	d 
 |� |� �� bc[b g]Zfhbdk bcd ^dkh`b ]a bcd ijkb^hgbi]j x ia [jex ]j ijfhbk ]a
`dj_bc [b Z]kb � |� � q rcd gi^ghib ik b^io i[` a]^ bcd ijkb^hgbi]jk � � � � x !�
�" [jl #�$
 q �j bcd g[kd ]a bcd ijli^dgb [ll^dkkij_ ijkb^hgbi]j � � � � � x bcd
ijfhb b] bcd gi^ghib ik � � x k] bcd gi^ghib kiZf`e ]hbfhbk ibk ijfhb q rcd gi^ghib
a]^ [llibi]j [jl khnb^[gbi]j ik n[kdl ]j bcd f[^[``d` f^du{ gi^ghib ]a �[ljd^
[jl � ikgcd^ |~���� q rcd gi^ghib a]^ bcd �% � � & � 
#�� ������ ����� g]jb[ijk
[ khngi^ghib mcigc gcdgvk bc[b � � & � [jl [j]bcd^ a]^ ������ �����q rcd^d ik
[j [llibi]j[` khn gi^ghib mcigc kd`dgbk [k bcd ]hbfhb dibcd^ bcd ]hbfhb ]a bcd
������ ����� gi^ghib ia � � & � x ]^ [ �to[`hdl ]hbfhb ]bcd^m ikd q

�]^ ijkb^hgbi]jk ]bcd^ bc[j � � � � � x bcd � ����� gi^ghib u^kb kd`dgbk bcd
bhf`dk ^dg]^lij_ nib o[`hdk ]a bcd ]fd^[jlk ]a bcd ijkb^hgbi]j x ]^ld^k bcdZ [jl
�f[lk� bcdZ ]j bcd `dab b] � nibk q �]^ bcd ijkb^hgbi]j � � � � � x �� � `[ed^k
]a bcd � ����� gi^ghib [^d jddldl q �jd `[ed^ kd`dgbk bcd o[`hd �� [jl bcd jd{b
`[ed^ kd`dgbk bcd o[`hd � � q rcd � ����� gi^ghib g[j nd iZf`dZ djbdl ij `]_* +�. � |� �
ldfbc [jl 	
 |� |� �� ki	d hkij_ [ k]^bij_ gi^ghib x a]^ d{[Zf`d x n[kdl ]j bcd k]^bij_
jdbm]^v ]a �[bgcd^ |~���� ]^ Y\ b[i �� ��� |~���� q

rcd ������ gi^ghib ^dgdiodk [k ijfhb n ]bc bcd ^dkh`b ]a bcd ijkb^hgbi]j [jl
bcd nib o[`hdk ]a [`` bcd gd``k m ibc bcdi^ `[n d`k q rcd ������ gi^ghib �hjf[lk� bcd
^dkh`b ]a bcd ijkb^hgbi]j [jl ]hbfhbk bcdkd nibk x g]^^dgb`e `[n d`dl q �j bcd g[kd
]a bcd ijkb^hgbi]j � � � � � x bcd `[n d` ik bcd o[`hd ]a �� � ]bcd^m ikd x bcd `[n d`
g[j nd c[^l m i^dl ijb] bcd gi^ghib q rcd ������ gi^ghib [`k] ]hbfhbk x hjgc[j_dl x
bcd nib o[`hdk ]a bcd gd``k bc[b [^d j]b Z]liudl ne bcd ijkb^hgbi]j x b]_dbcd^
m ibc bcdi^ `[n d`k q Y_[ij x [ k]^bij_ gi^ghib g[j n d hkdl b] iZf`dZ djb bcd ������
gi^ghib ij `]_* +�. � |� � ldfbc [jl 	
 |� |� �� ki	d q

� �# ��
 ��! � ���
�� ���
�� �$
�
��
��� � ��	 
��

��
�	 %��� �� � �d
j]m c[od [ gi^ghib ]a bcd ldki^dl ldfbc [jl ki	d q r] g]Zf`dbd bcd f^]]a x md
kc]m c]m bcik gi^ghib g[j n d b^[jka]^Z dl ijb] [ kph[^d gi^ghib q rcd g]jkb^hgt
bi]j ]a �]`lkgc`[_d^ |~���� g[j nd hkdl b] Z [vd bcd gi^ghib Z]j]b]jd q rcik
g]jkb^hgbi]j l]hn`dk bcd ki	d ]a bcd gi^ghib [jl l]dk j]b ijg^d[kd bcd ldfbc q
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rdgcjiphdk ]a �^ddj`[m �� ��� |~��� � g[j n d hkdl b] djkh^d bc[b bcd gi^ghib
ik [`bd^j[bij_ [jl bc[b d[gc _[bd c[k a[jtij [jl a[jt]hb � q rcdkd bdgcjiphdk
g[j nd [ff`idl b] d[gc `[ed^ ijldf djldjb`e k] bc[b bcd ^dkh`bij_ gi^ghib c[k bcd
a]``]m ij_ kb^hgbh^d q

�j bcd u^kb `[ed^ ]a bcd gi^ghib x [`` ijfhbk [^d g]jjdgbdl b] �
 _[bdk q Y ``
]hbfhb _[bdk ]a dod^e `[ed^ [^d �
 _[bdk q Yj ]hbfhb _[bd ]a `[ed^ � ik dibcd^
j]b g]jjdgbdl b] [jebcij_ x ]^ bcd bm] dl_dk a^]Z bcd _[bd [^d g]jjdgbdl b] [j
�� 	 _[bd [b `[ed^ � � ~q �d ^dad^ b] bcdkd �� 	 _[bdk [k ijfhbk ]a `[ed^ � � ~x
ij [llibi]j b] bcd ^d[` ijfhbk ]a bcd `[ed^ q

��� �#
���� ��! $���
� � �^ddj`[m �� ��� |~��� � [`k] ldkg^in d c]m b] Z [vd
bcd ^dkh`bij_ gi^ghib kejgc^]j]hk x nhb bcdi^ Z dbc]l [b `d[kb kph[^dk bcd ki	d ]a
bcd gi^ghib q �d kc]m bc[b a]^ bcd `[ed^dl gi^ghib ]a bcd [n]od a]^Z x bcdi^ bdgct
jiphd g[j nd Z]liudl b] ]nb[ij [ kph[^d x kejgc^]j]hk gi^ghib ]a ldfbc 	
 |� |� �� q
rcd^d [^d bm] Z[ij kbdfk q � i^kb x d[gc `[ed^ ik g]jod^bdl ijb] [ kejgc^]j]hk
gi^ghib ]a ldfbc 
 |`]_* +�. � |� �� [jl ki	d 	
 |� |� �� q rcik b^[jka]^Z [bi]j ]a bcd
`[ed^k ijg^d[kdk bcd m ilbc ]a bcd `[ed^k x [jl cdjgd lhf`ig[bdk bcd ijfhbk [jl
]hbfhbk ]a d[gc `[ed^ q Y f^]n`dZ g[hkdl ne bcik ik bc[b bcd kdb ]a ]hbfhbk ]a
]jd `[ed^ Z [e j]b dph[` bcd kdb ]a ijfhbk b] bcd jd{b `[ed^ q rcd kdg]jl Z[ij
kbdf x ldkg^in dl ij bcd jd{b khnkdgbi]j x ik b] g]jjdgb bcd kejgc^]ji	dl `[ed^k q
rcik ik l]jd ne b^[jka]^Z ij_ ij [ kejgc^]j]hk a[kci]j bcd kdb ]a ]hbfhbk ]a ]jd
`[ed^ k] bc[b ib dph[`k bcd kdb ]a ijfhbk ]a bcd jd{b `[ed^ q

�]``]m ij_ �^ddj`[m �� ��� |~��� � x [ `[ed^ ]a ldfbc 0 ik Z [ld kejgc^]j]hk
[k a]``]m k q �]jkb^hgb 0�� g]fidk ]a bcd gi^ghib q �[gc g]fe g[j nd oidmdl [k
c[oij_ bm] `dod`k q rcd �� 	 `dod` g]jkikbk ]a ��	 _[bdk [jl ijfhbk � bcd �
 `dod`
g]jkikbk ]a �
 _[bdk q rcd dl_dk n dbmddj ��	 `dod`k [jl �
 `dod`k [^d f^dkd^odl
m ibcij d[gc g]feq �]^ [`` � � ~ . � . 0�� x ia �
 _[bd & ik g]jjdgbdl b] �� 	 _[bd
� ij bcd `[ed^ x bcdj _[bd & ]a bcd |� � ~�kb g]fe ik g]jjdgbdl b] _[bd � ]a bcd �bc
g]feq �jfhb [jl ]hbfhb _[bdk [^d c[jl`dl [k a]``]m k q Yj ijfhb _[bd [b [je g]fe
ik g]jjdgbdl o i[ [ gc[ij ]a [`bd^j[bij_ �� 	 [jl �
 _[bdk b] [ lhf`ig[bd ]a bc[b
ijfhb [b bcd u^kb `dod` q }iZ i`[^`ex [j ]hbfhb _[bd a^]Z [je g]fe ik g]jjdgbdl
oi[ [ gc[ij ]a [`bd^j[bij_ ��	 [jl �
 _[bdk b] bcd `[kb `dod` q rcd ^dkh`bij_
`[ed^ ik g`d[^`e kejgc^]j]hk [jl bcd f^]f d^bidk ]a Z]j]b]jigibex [`bd^j[bi]j x [jl
^dkb^igbdl a[jtij [jl a[jt]hb [^d f^dkd^odl ne bcik b^[jka]^Z [bi]j q �b a]``]m k
bc[b bcd^d Zhkb n d bcd k[Z d jhZnd^ ]a j]ldk [b dod^e `dod` q �h^bcd^Z]^d x bcd
jhZnd^ ]a j]ldk [b d[gc `dod` ik 	
 |� |� �� q rcik ik n dg[hkd bcd^d ik [b Z]kb ]jd
j]ld [b d[gc `dod` a]^ d[gc _[bd ]a bcd ]^i_ij[` `[ed^ mcigc ik j]b [j ijfhb ]^
]hbfhb _[bd x [jl [b Z]kb 0 j]ldk [b d[gc `dod` a]^ d[gc ijfhb [jl ]hbfhb _[bd
]a bcd ]^i_ij[` `[ed^ q rcd ldfbc ]a bcd `[ed^ l]dk j]b ijg^d[kd q rcd ijfhbk b]
bcd kejgc^]ji	dl `[ed^ [^d lhf`ig[bdk ]a bcd ijfhbk b] bcd ]^i_ij[` `[ed^ |n ]bc
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g]jkb[jb ijfhbk [jl bcd ]hbfhbk ]a bcd f^doi]hk `[ed^� x [jl bcd ]hbfhb _[bdk ]a
bcd kejgc^]ji	dl `[ed^ [^d n]bc lhf`ig[bdk ]a bcd ]hbfhb _[bdk ]a bcd ]^i_ij[`
`[ed^ [jl ]bcd^ [^nib^[^e ]hbfhb _[bdk x g]^^dkf]jlij_ b] ]bcd^ �
 _[bdk ij bcd
]^i_ij[` `[ed^ q

��� ���
��! 
#� ��� �#
���� � $���
� � r] g]Zf`dbd bcd f^]]a x md jddl b]
kc]m c]m b] b^[jka]^Z bcd kdb ]a ]hbfhbk ]a ]jd `[ed^ ijb] bcd kdb ]a ijfhbk ]a bcd
jd{b `[ed^ ij [ kejgc^]j]hk a[kci]j q �e [llij_ d{b^[ _[bdk b] k]Z d `[ed^k x md
g[j [kkhZd bc[b bcd jhZnd^ ]a _[bdk [b dod^e `dod` ]a dod^e `[ed^ ik dph[` q �d
g[j [kkhZd bc[b bcd kdb ]a ]hbfhb _[bdk ]a [je `[ed^ ijg`hldk bcd gd`` bhf`dk [jl
ij [llibi]j x bm] _[bdk m ibc o[`hd � [jl ~ ^dkf dgbiod`eq rcdkd bm] ]hbfhbk g[j
nd f^]lhgdl ne [ kejgc^]j]hk `[ed^ kiZf`e ne [llij_ g]jkb[jb � [jl ~ _[bdk
[k ijfhbk [jl hkij_ �
 [jl ��	 _[bdk [k ildjbibe _[bdk b] f^]f[_[bd bcdkd
o[`hdk b] bcd ]hbfhb `dod` ]a bcd `[ed^ q �[`` bc ik kdb ]a ]hbfhbk bcd ��� ������
]hbfhbk [jl bcd ]bcd^ ]hbfhbk bcd ��������� ]hbfhbk q rcd kdb ]a ijfhbk ]a
`[ed^ � � ~ g[j nd f^]lhgdl ne lhf`ig[bij_ bcd dkkdjbi[` ]hbfhbk [jl ^df`[gij_
bcd ^dlhjl[jb ]hbfhbk ]a `[ed^ � m ibc bcdkd lhf`ig[bdk q

r] l] bcik x u^kb bcd dl_dk a^]Z bcd ^dlhjl[jb ]hbfhb _[bdk [^d kdb b] � q
rcik ik [gcidodl ne [ kejgc^]j]hk gi^ghib ]a ldfbc 
 |`]_ � |� �� � bcd a]``]m ij_
�l]hn`ij_� gi^ghib q Yb bcd u^kb ��	 `dod` ]a bcd gi^ghib x bcd dl_dk a^]Z ]jd
]hbfhb _[bd [^d kdb b] � ne ��	tij_ bcdZ m ibc bcd ]hbfhbk ]a bcd g]jkb[jb
� _[bd q Yb bcd &bc ��	 `dod` x bcd^d [^d �� �to[`hdl dl_dk x mcigc [^d ��	 tdl
m ibc �� ]bcd^ ^dlhjl[jb dl_dk |]^ bcd ^dZ [ijij_ ^dlhjl[jb dl_dk ia bcd^d [^d
admd^ bc[j �� � x b] f^]lhgd ��� � �to[`hdl dl_dk q �hbfhb _[bdk mc]kd dl_dk [^d
hjgc[j_dl [b [j ��	 `dod` kiZ f`e f[kk bcdi^ o[`hdk ]j oi[ [j �� 	 _[bd hkdl
[k [j ildjbibe _[bd q Yb �
 `dod`k x �
 _[bdk [^d hkdl [k ildjbibe _[bdk q

� kkdjbi[` ]hbfhbk [^d lhf`ig[bdl ij [ kiZ i`[^ a[kci]j q Yj ]hbfhb _[bd � g[j
nd lhf`ig[bdl � biZ dk ij ldfbc �̀ ]_ �� ne l]hn`ij_ bcd jhZnd^ ]a lhf`ig[bdk
[b d[gc `dod` |d{gdfb f]kkin `e bcd `[kb x ia bcd jhZnd^ ]a lhf`ig[bdk ik j]b [
f]md^ ]a �� q �j bcik f[^b ]a bcd gi^ghib x ��	 _[bdk [^d hkdl [k ildjbibe _[bdk q
rcik lhf`ig[bi]j g[j nd l]jd ijldf djldjb`e a]^ [`` dkkdjbi[` ]hbfhbk ij ldfbc

 |`]_ � |� �� q

}ijgd dod^e _[bd ]a bcd gi^ghib c[k a[jtij [jl a[jt]hb � [jl bcd gi^ghib ik
kejgc^]j]hk x dod^e `dod` Zhkb c[od bcd k[Z d jhZnd^ ]a j]ldk q �a bc ik ik `dkk
bc[j bcd ldfbc ]a bcd gi^ghib x d{b^[ `dod`k g[j n d [lldl b] bcd gi^ghib k] bc[b
bcd ldfbc dph[`k bcd m ilbc q rcik g]Zf`dbdk bcd f^]]a ]a rcd]^dZ � q~ q �

�d g[j j]m kc]m bc[b bcd }ph[^d ��s ik kb^igb`e ��tg]Zf`dbd q � da]^d
_io ij_ bcd f^]]a ij rcd]^dZ � q� x md jddl ]jd bdgcjig[` `dZZ[ q rcd f^]]a ]a
bc ik ik lhd b] � q w]]od^ q



�'!"/' -./#&0% ' ) �� ~�

����� � �� � � �	 � 
� �� ���� 	����! �  � ����������� ��� �	� � � ��� 	�� 	 � |� � &
� |�� ��� � |� � & �* +�. � � � ��� � � � � 	� ��� �� � �� 	� ��� ��� 
�� � ��� � �� 	����
��� 
�� � � � ��� 	�� 	� � � |� � . �� � � � ' � � �

� � �� & 
 |� |� �� � � �
"#$$% � �]jkild^ bcd ^d[` � ' � _iodj ne bcd a]``]m ij_ dph[bi]j �

� & khf �� �����
`iZ-	
 � �

� |� � & � � �
}hgc [j � d{ ikbk kijgd � |� � & � |�� x � |� � & �* +�. [jl � ik dodjbh[``e j]jt
ldg^d[kij_ q �]^ [`` � � � x md c[od

`iZ-	
 ��� �
� |� � � � �

[jl k] bcd^d d{ ikbk [j �� khgc bc[b � |� � . ��� � a]^ � ' �� q�db � n d [je ^[bi]j[` jhZnd^ ij bcd ijbd^o[` 
� � ��� � � � ���� q rcdj bcd^d
d{ ikbk � � khgc bc[b � |� � . �� a]^ � ' � � [jl md c[od g]jlibi]j ~ ]a bcd `dZZ[ q

�]m x khff]kd bc[b � � � |ia j]b x md [^d l]jd iZZdli[bd`e � q rcdj x a]^ k]Z d
kh� gidjb`e kZ [`` � x � � � � Z ij �� � � ��� md c[od

`iZ-	
 ��
� |� �� � & `iZ-	
 ��������� �

� |� �� � & � �
wdjgd x �� & 
 |� |� �� � � x [jl md c[od g]jlibi]j � q �

���$#�� � �� � �� � 
����� 
�� �� � 	��� 	�! �� �� �� ��	� �

"#$$% � �iodj [ kph[^d gi^ghib m ibc � _[bdk [jl [j ijfhb a]^ bcd gi^ghib x
bcd^d ik [ s�Y
 [`_]^ibcZ m ibc ^hjjij_ biZ d 	
 |��� bc[b kiZf`e do[`h[bdk bcd
_[bdk ]a d[gc ^]m ]a bcd gi^ghib ij f[^[``d` q |�j [ �]jgh^^djb � d[l x �]jgh^^djb
�^ibd s�Y
 bcd biZ d ik 
 |��� � nhb ]j [j �{g`hkiod � d[l x �{g`hkiod � ^ibd
Z]ld` [j d{b^[ `]_[^ibcZ ig a[gb]^ ik ijb^]lhgdl� q

�d jd{b kc]m bc[b bcd }ph[^d ��s ik [b Z]kb ��tg]Zf`dbd q �db ") nd [
`[j_h[_d ij s [jl `db � ) |� � & � |�� nd [ kdphdjbi[` ^hjjij_ biZ d a]^ ") x m ibc
� ) |� � dodjbh[``e j]jtldg^d[kij_ q �db ( ) n d [ �Y
 bc[b [ggdfbk [je � � ") ij
biZ d � ) | �� �� q �db � |� � & �� q

�]^ [je � � � x md kc]m bc[b bcd^d ik [j c]jdkb x Z [jet]jd ^dlhgbi]j 
 a^]Z
") b] }ph[^d ��s khgc bc[b � | �
 |� � �� & 
 |� ) | �� �� �� �� � q �e �dZZ[ � q� x bcd^d
ik [ ^[bi]j[` jhZnd^ � [jl [ j[bh^[` jhZnd^ � � khgc bc[b
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~q � |� � . �� a]^ � ' � � x
� q �� & 
 |� |� �� � � q

}ijgd ��� � ik g]Zfhb[n`d ij �� x [jl � ) |� � & � |�� iZf`idk �� & � |�� x md g[j
[ff`e rcd]^dZ � q~ b] Z [gcijd ( ) [jl ijfhb � [jl ]nb[ij [ kph[^d gi^ghib ]a
ldfbc 	
 | �� �� � q �]^ ijfhbk � ' � � x bc ik gi^ghib g]^^dgb`e ldgildk Z dZnd^kcif ]a
� ij ") q

�db 
 n d bcd ahjgbi]j bc[b x _iodj � x f^]lhgdk bcd g]^^dkf]jlij_ kph[^d
gi^ghib q �
 |� � � ik ]^ld^ bcd ki	d ]a bc ik gi^ghib x [jl k] �
 |� � � & 	
 | �� ��� � q �e
g]jlibi]j ~ [n]od x [jl bcd `]md^ n]hjl ]j � ) |� � x md g]jg`hld bc[b 
 ik c]jdkb q
�e g]jlibi]j � [n]od x md _db �
 |� � � & 	
 |� ) | �� ��� �� ��� � q

rchk x � | �
 |� � �� & 	
 |� ) | �� �� �� �� � [k ^dphi^dl q �

� O �T���
R
Q
�� S
�V �R� �TS TR�
S �ST� �
� �

�d j]m [ff`e rcd]^dZ � q~ b] f^]od kb^igb g]Zf`dbdjdkk ^dkh`bk a]^ ]bcd^ f^]nt
`dZ k q �d u^kb g]jkild^ bcd f^]n`dZ ]a g]Zfhbij_ bcd d{f dgbdl g]kb ]a [ 
 [^v]o
ldgiki]j f^] gdkk x [ gdjb^[` [jl md``tkbhlidl f^]n`dZ ij ]fbiZ i	[bi]j bcd]^eq
stg]Zf`dbdjdkk ^dkh`bk a]^ 
 [^v]o ldgiki]j f^]gdkkdk md^d ]nb[ijdl ne s[t
f[liZ ib^i]h [jl rkibkiv`ik |~���� � md kb^dj_bcdj bcdi^ ^dkh`bk ij bcd g[kd ]a
j]jkb[bi]j[^e ujibd c]^i	]j f^]gdkkdk ij }dgbi]j � q~q �j }dgbi]j � q� x md ldt
kg^in d [ jhZnd^ ]a f^]n`dZ k bc[b [^d [b Z]kb ��tg]Zf`dbd a]^ sx nhb mcigc
[^d j]b vj]mj b] nd kb^igb`e stg]Zf`dbd q

� ��� � �
��
 	������� �
� ������ � Y 
 [^v]o ldgiki]j f^] gdkk g]jkikbk ]a
[ kdb � ]a � kb[bdk x ijg`hlij_ [j ijibi[` kb[bd �� q rcd^d ik [ ujibd kdb �
]a ldgiki]jk [jl [ f^]n[ni`ibe b^[jkibi]j ahjgbi]j � |� � � ) � 0 � �� mcigc _iodk bcd
f^]n[ni`ibe ]a _]ij_ a^]Z kb[bd � b] � ) [b biZ d � x _iodj bc[b ldgiki]j 0 ik Z [ld q
rcd g]kb ahjgbi]j � |� � 0 � �� _iodk bcd g]kb ]a ldgiki]j 0 [b biZ d � ia bcd f^]gdkk
ik ij kb[bd � q �d g]jkild^ bcd f^]n`dZ ]a Z ijiZ i	ij_ bcd d{f dgbdl g]kb ]od^
� kbdfk x kb[^bij_ [b bcd ij ibi[` kb[bd q rcd ldgiki]j od^ki]j ]a bc ik f^]n`dZ x
bcd � ������������ 	 �� ��� 
 ���� �� � ��
�� � ������� � ������ � ������ ������
ik ldujdl [k a]``]m k � _iodj [j ijkb[jgd |� � �� � � �� � � � � � x ik bcd d{fdgbdl g]kb
dph[` b] ��

Y kdphdjbi[` [`_]^ibcZ a]^ bcik f^]n`dZ ik n[kdl ]j lej[Z ig f^]_^[ZZ ij_
|w]m[^l ~���� q �]h_c`ex bcd [`_]^ibcZ u``k ij [ b[n`d ]a ki	d � � � ^]m ne
^]m x mcd^d djb^e |� � �� ]a bcd b[n`d ik bcd Z ijiZhZ d{f dgbdl g]kb mcdj � ik
bcd ujibd c]^i	]j [jl � ik bcd ij ibi[` kb[bd q Y b[n`d djb^e ij ^]m � g[j nd
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g]Zfhbdl ijldf djldjb`e a^]Z bcd djb^idk ij ^]m � � ~q rchk bcdkd djb^idk g[j
nd g]Zfhbdl ij f[^[``d` x [jl bcd g]Zfhb[bi]j ]a d[gc djb^e g[j nd f[^[``d`i	dl
k] bc[b bcd f[^[``d` ^hjjij_ biZ d ik m ibcij [ f ]`e `]_ a[gb]^ ]a � q �]^ d{[Zf`d x
ia � & � |� � k] bc[b bcd ijfhb ki	d � & � |� �� � x bcdj bcd kdphdjbi[` [`_]^ibcZ
c[k [ ^hjjij_ biZ d ]a � |�� x mcd^d[k bcd f[^[``d` ^hjjij_ biZ d ik 	
 |� ��� � q

rchk x bcd n ]bb`djdgv ij bcd [n ]od f[^[``d` [`_]^ibcZ a]^ �
�s kddZ k b] n d
bc[b bcd ^]m k ]a bcd b[n`d Zhkb n d g]Zfhbdl ij kdphdjbi[` ]^ld^ q �d j]m kc]m
bc[b hjld^ bcd [kkhZfbi]j bc[b � & � |� � x �
�s ik kb^igb`e � ��� tg]Zf`dbd a]^
sq �ja]^Z [``ex bc ik iZf`idk bc[b ia bcd^d ik [ f[^[``d` [`_]^ibcZ a]^ bcd �
�s
m ibc ^hjjij_ biZ d 
 |� ��� � a]^ k]Z d � � � x bcdj [`` f^]n`dZ k ij s c[od f ]`et
j]Z i[` kf ddlhf q

���$#�� � ��� �� � 	  �� 	� 	� ���! � �� � 	� �  ��� � ���� � � ����� � � � ����
� � 
��� ����� � & � |� � �� � 	��� 	�! � ��� �� �� ��	� �

"#$$% � �d ^dlhgd bcd }ph[^d ��s b] �
�sq �h^ ^dlhgbi]j ik n[kdl ]j bcd
^dlhgbi]j ]a s[f[liZ ib^i]h [jl rkibkiv `ik |~���� x nhb [gcidodk [j iZf^]odZ djb
ne [ a[gb]^ ]a �� ]j bcd jhZnd^ ]a kb[bdk q �db � nd [ kph[^d gi^ghib m ibc
� _[bdk q � ^ld^ bcd _[bdk [b d[gc `dod` ]a � a^]Z ~ b] �� q �d g]jkb^hgb [
j]jkb[bi]j[^e ujibd c]^i	]j 
 [^v]o ldgiki]j f^] gdkk ( m ibc � & �� � ~
kb[bdk [jl `db � & � q �jd kb[bd ik [ kf dgi[` ��� kb[bd � [jl bcd ]bcd^ � kb[bdk
g]^^dkf ]jl b] bcd _[bdk ]a � [b [je _iodj `dod` ]a bcd gi^ghib q rchk x [ f[i^
|� � �� � ~ . � . � � ~ . � � � x g]^^dkf ]jlk b] bcd �bc _[bd ij bcd gi^ghib [b `dod`
� x mcd^d bcd ]hbfhb _[bd ik ldujdl b] n d [b `dod` ~q rcd ij ibi[` kb[bd ik bcd
jhZnd^ ]a bcd ]hbfhb _[bd ]a bcd gi^ghib q rcd^d [^d bm] ldgiki]jk x ~ [jl � x
[kk] gi[bdl m ibc d[gc kb[bd q

rcd f^]n[ni`ibe b^[jkibi]j ahjgbi]j ik ldujdl [k a]``]m k q � |� � � � 0 � � � & ~x
a]^ [`` � q �]^ ~ . � � � x khff]kd bc[b bcd �bc _[bd [b `dod` � ]a bcd gi^ghib
c[k [k ijfhbk _[bdk |� � � � � ~� [jl |�� � � � ~� q �a |� � �� ik [j �� 	 _[bd x bcdj
a]^ 0 & ~ � � x � |� � � � � 0 � �� & � |� � �� � 0 � �� & ~�� q �a |� � �� ik [j �
 _[bd x bcdj
� |� � � � � ~ � �� & ~ & � |� � �� � � � �� q Y `` ]bcd^ f^]n[ni`ibidk [^d � q rcd g]kb ahjgbi]j
� |� � � � �� & ~ ia |� � �� ik [ a[`kd ijfhb _[bd q Y `` ]bcd^ g]kbk [^d � q

rcd ^dkh`bij_ f^]gdkk ( c[k d{f dgbdl o[`hd � ia [jl ]j`e ia bcd gi^ghib
do[`h[bdk b] ~ � Z]^d]od^ bcd ^dlhgbi]j ik �� tg]Zfhb[n`d [jl Z[fk ijkb[jgdk
]a bcd }ph[^d ��s ]a ki	d � b] ijkb[jgdk ]a bcd �
�s ]a ki	d � ��� q Yff`e ij_
�dZZ[ � q� x ib a]``]m k bc[b �
�s ik [b Z]kb � ��� tg]Zf`dbd q �

� �� � � 
�� $�� � 
#�
 �
� �
 � ��
 ������� $�
� � �d jd{b ldkg^in d hff d^
n]hjlk ]j bcd f[^[``d` kf ddlhf ]nb[ij[n`d a]^ Z [je ]bcd^ stg]Zf`dbd f^]n`dZ k x
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kb[^bij_ m ibc bcd hj^dkb^igbdl � i^gh ib �[`hd s^]n`dZ q rcd f^]]a ]a bcd a]``]m ij_
g]^]``[^e ik iZZdli[bd a^]Z rcd]^dZ � q~ q

�$#$���#� � �� � �� � 
�� �� � 	 �  � 	 �� �� �� ��	� � � �� ���� �� �� 	� � ����
��� 	� ��� ��� 	���	�� 	 
� �  � 	 � �� �� 	���� 	��� ��� �!� ��� �  �� � �� 	� ��� ���
��� ��� � �	 � �

w]mdod^ x ib ik [j ]f dj f^]n`dZ mcdbcd^ ��s ik kb^igb`e ��tg]Zf`dbd x kijgd
]j bcd ]jd c[jl x bcd^d ik j] vj]mj 	
 |��� f[^[``d` [`_]^ibcZ a]^ bcd ��s [jl
]j bcd ]bcd^ c[jl x ib ik j]b g`d[^ bc[b [ �Y
 mcigc ^hjk ij biZ d 
 |� |� �� g[j
nd kiZh`[bdl ne [ gi^ghib a[Z i`e ]a ki	d 
 |� |� �� q �{[Zf`dk ]a ]bcd^ f^]n`dZ k
bc[b [^d [b Z ]kb ��tg]Zf`dbd [^d _iodj ij bcd a]``]m ij_ `ikb q rcd g]Zf`dbdjdkk
a]``]m k a^]Z �dZZ[ � q� [jl bcd ^dlhgbi]jk gibdl nd`]m q

� 	 ���� 	 �� � ��������' � �� � ��
 ��' �		���� q Yjld^k]j x 
 [e^ [jl �[^t
Zhbc |~���� _[od [j �� t^dlhgbi]j a^]Z bcd 
 ]j]b]jd ��s m ibc a[jtij
[jl a[jt]hb � b] ����sq rcd ^dlhgbi]j Z[fk [ gi^ghib m ibc � _[bdk b]
[j ijkb[jgd ]a ����s m ibc 
 |� � ibdZ k mc]kd mdi_cbk [^d ^df^dkdjbdl
hkij_ 
 |`]_ � � nibk q

� ������� � �� �� 	 ���� � ����� ���	�� q � dia |~���� _[od [j �� t^dlhgbi]j
a^]Z ��� ��s b] ���} bc[b Z [fk [ gi^ghib m ibc � _[bdk b] [ _^[fc
]a ki	d 
 |� � q rcd^d ik [ kiZf`d ^dlhgbi]j a^]Z bcd }ph[^d ��s b] ���
��s bc[b f^dkd^odk bcd ki	d ]a bcd gi^ghib b] m ibcij [ g]jkb[jb a[gb]^ |kdd
�^ddj`[m �� ��� ~��� � q

� � ���
 � ������ �	 ���� � ����� ���	�� q �^ddj`[m |~���� _[od [j �� t^dlhgt
bi]j a^]Z bcd 
 ]j]b]jd x Y `bd^j[bij_ x }ejgc^]j]hk ��s b] }��} q rcd
k[Z d ^dlhgbi]j Z[fk [j ijkb[jgd ]a bcd }ph[^d � i^gh ib �[`hd s^]n`dZ
m ibc � _[bdk b] [j ijkb[jgd ]a }��} ]a ki	d 
 |� � q

� ���� ������q �m]^v x �[jd``[vik [jl 
 ibgcd`` |~��� � ^dlhgdl bcd 
 ]j]t
b]jd ��s b] �jiug[bi]j x Z [ffij_ [ gi^ghib ]a ki	d � b] [j ijkb[jgd ]a
�jiug[bi]j ]a ki	d 
 |� � q

� ��+ 	 ���� � �+ �� �� 	���� ������ � �� ��	� 	�� q �]]v |~���� _[od [ `ijd[^t
ki	dl ^dlhgbi]j a^]Z bcd 
 ]j]b]jd ��s b] ��
 �} q

� ij[``ex bcd ��+ 	 ���� � �+ �� �� ������ ��	� �� ik [j d{[Zf`d ]a [ f^]n`dZ
a]^ mcigc bcd^d ik [ 	
 |��� f[^[``d` [`_]^ibcZ x [jl bcd f^]n`dZ ik [b Z]kb � ��
 t
g]Zf`dbd q �]]v |~���� _[od [ ^dlhgbi]j a^]Z 
 ]j]b]jd ��s b] ��
� mcigc
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Z [fk [ gi^ghib m ibc � _[bdk b] [ _^[fc m ibc 
 |� � j]ldk nhb � |� � � dl_dk q rcd^d
ik [ f[^[``d` [`_]^ibcZ bc[b k]`odk bcd f^]n`dZ ij f[^[``d` biZ d 	
 ||� � � ���� � q
rcik [`_]^ibcZ Z[ijb[ijk [j ]^ld^dl `ikb ]a f]kkin `d g`iphd g[jlil[bdk x mcigc
[^d j]ldk g]jjdgbdl b] [`` j]ldk [`^d[le ij bcd g`iphd q � ci`d bcik `ikb ik j]b
dZfbex bcd kZ [``dkb ik ^dZ ]odl [jl [lldl b] bcd g`iphd x [jl bcd `ikb ik f^hjdl
]a bc]kd g[jlil[bdk j]b [l\ [gdjb b] bcd jdm `e [lldl j]ld q rcd `ikb f^hjij_
g[j n d fd^a]^Z dl ij f[^[``d` a]^ d[gc `ikb Z dZnd^ ij `]_* +�. � biZ d ]j [ s�Y
 q
wdjgd bcd b]b[` ^hjjij_ biZ d ik m ibcij [ f ]`e `]_ a[gb]^ ]a bcd jhZnd^ ]a j]ldk
ij bcd g`iphd q � `d[^`ex bcd jhZnd^ ]a j]ldk ij bcd ��
� ik [b Z ]kb bcd kph[^d
^]]b ]a bcd jhZnd^ ]a dl_dk ij bcd _^[fc x [jl cdjgd ik [b Z ]kb [ kph[^d ^]]b
]a bcd ijfhb ki	d q

� O �TQW �V� XTQ�

�d c[od ijb^]lhgdl bcd j]bi]j ]a kb^igb stg]Zf`dbdjdkk x mcigc ^dujdk f^doi]hk
m]^v ]j stg]Zf`dbdjdkk q �d f^]odl bc[b bcd }ph[^d � i^gh ib �[`hd s^]n`dZ [jl
bcd �]jkb[bi]j[^e � ij ibd w]^i	]j 
 [^v]o � dgiki]j s^]gdkk s^]n`dZ [^d kb^igb`e
��tg]Zf`dbd [jl � ��� tg]Zf`dbd x ^dkf dgbiod`eq �j l]ij_ bcik x md ]nb[ijdl iZ t
f^]odl ^dlhgbi]jk a^]Z bcd �Y
 Z]ld` b] bcd gi^ghib Z]ld` ]a g]Zfhb[bi]j q
�d [`k] ]nb[ijdl `iZ ibk ]j bcd f ]kkin `d kf ddlhfk a]^ Z [je ]bcd^ stg]Zf`dbd
f^]n`dZ k � ij f[^bigh `[^ x kc]m ij_ bc[b bcd ��s ik [b Z]kb ��tg]Zf`dbd q

�d j]bd bc[b � dujibi]jk � q~ [jl � q� ]a kb^igb stg]Zf`dbdjdkk g[j n d d{t
bdjldl ij [ kb^[i_cba]^m[^l m[e a^]Z Z[jet]jd ^dlhgbi]jk b] rh^ij_ ^dlhgt
bi]jk q

Yj ijbd^dkbij_ ]f dj f^]n`dZ ik mcdbcd^ bcd ��s ik kb^igb`e ��tg]Zf`dbd x
kb^igb`e �tg]Zf`dbd x ]^ k]Z dmcd^d ij n dbmddj q Y ^d`[bdl phdkbi]j ik mcdbcd^
bcd^d [^d m[ek b] f^]od `iZ ibk ]j bcd f[^[``d` kf ddlhf bc[b g[j nd ]nb[ijdl
a]^ bcd ��s f^]n`dZ x ]bcd^ bc[j ne li^dgb ^dlhgbi]j a^]Z bcd �Y
 Z]ld` q
� ij[``ex md c[od j]b kdod^d`e ^dkb^igbdl bcd jhZnd^ ]a f^] gdkk]^k ij ]h^ s�Y

Z]ld` x kijgd md [``]m [je f]`ej]Z i[` jhZnd^ ]a f^]gdkk]^k q �[j ]h^ ^dkh`bk n d
kb^dj_bcdjdl b] ]nb[ij kc[^f d^ `iZ ibk ia bcd^d ik [ kb^igbd^ n]hjl ]j bcd jhZnd^
]a f^] gdkk]^k [o[i`[n`d�
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rc[jvk b] �iZ w]]od^ a]^ g[^dah ``e ^do idm ij_ [jl g]^^dgbij_ [ f^doi]hk l^[ab ]a
bc ik f[fd^ q rcd gh^^djb ldujibi]j ]a kb^igb stg]Zf`dbdjdkk ijg]^f]^[bdk Z [je
]a cik kh__dkbi]jk q Y `k] x bcd f^]]a ]a �dZZ[ � q� ik lhd b] ciZ q rc[jvk [`k] b]
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�[e �^ddj`[m [jl [j [j]jeZ]hk ^dad^dd a]^ kdod^[` ijo[`h[n`d g]ZZdjbk ]j
bcd f^dkdjb[bi]j q

rcik m]^v m[k khff]^bdl ne �}� _^[jb jhZnd^k ��� t� ~����� [jl ��� t
������ ~x m ibc Z [bgcij_ ahjlk f^]o ildl ne ��
 �] gcdkbd^ [jl bcd Yr�r
�]hjl[bi]j q
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