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XYZ [\ ]^Z \_Y`ab ZY]ac de[fcZb g ZYh[_Y]ZeZ` ][`ai jY h^Zb jg]ei aY` d^igjhg

jg ][ _Y`Zeg]aY` ]^Z `iYab jhg [\ b jhe[gh[d jh dae]jhcZg k l] jg d[ggjfcZ ][ Zmd cajY [e
deZ`jh] hZe]ajY ba]Zejac de[d Ze]jZg a] a b jhe[gh[djh ghacZ \e[b nY[o cZ`pZ [\ ]^Zje
jY j]jac g]a]Z aY` pjqZY Zm]ZeYac dZe]_efa]j[Yg k r[e ZmabdcZ s j] b ai fZ `ZgjeafcZ
jY hZe]ajY hagZg ][ \[ cc[o ]^Z `iYab jhg [\ a][b gtZcZh]e[Yg _Y]jc a ug]Za`i g]a]Z v
h[eeZgd[Y`jYp ][ b jYjb_b ][]ac ZYZepi jg eZah^Z` k
w^Z Y_bZejhac de[f cZb g ][ f Z g[cqZ` jY ]^ZgZ hach_ca]j[Yg aeZ ab[Yp ]^Z b[g]

h^accZYpjYp jY h[bd_]a]j[Yac ghjZYhZg ][`aik w^Z hZY]eac h[bd_]a]j[Y jY ]^jg
b jYjb jxa]j[Y jg ]^Z eZdZa]Z` g[c_]j[Y [\ a caepZ s gibbZ]ejh ZjpZYqac_Z de[f cZb k
wea`j]j[Yac adde[ah^Zg _gZ a dcaYZyoaqZ fagjg ][ ZmdaY` ]^Z eZz_jeZ` oaqZy
\_Yh]j[Yg {ZjpZYqZh][eg| k w^jg adde[ah^ jg h[bdaeaf cZ ][ gdZh]eac ]Zh^Yjz_Zg
_gZ` jY g[cqjYp []^Ze ]id Zg [\ dae]jac `j}ZeZY]jac Zz_a]j[Yg k ~ de[� Zh]j[Y de[ hZgg
[Y ]^Z �Yj]Z dcaYZyoaqZ fagjg p jqZg ejgZ ][ a `jgheZ]Z b a]ejm ZjpZYqac_Z de[fcZb
o^jh^ jg `ZYgZ k w^Z b a]ejm jg Y[] \[ebZ` Zmdcjhj] cis f_] b a]ejmyqZh][e de[`_h]
[d Zea]j[Yg aeZ d Ze\[eb Z` o j]^ ]^Z ^Zcd [\ rrw ]eaYg\[eb g k ~Y ac]ZeYa]jqZ ][
]^jg adde[ah^ fagZ` [Y ^jp^y[e`Ze �Yj]Z `j}ZeZYhZ gh^Zb Zg ^ag eZhZY]ci f ZZY
a`q[ha]Z` k r[e c[ hacjxZ` gig]Zb g s j] ^ag de[qZ` ][ f Z ag ahh_ea]Z aY` b[eZ
Z� hjZY] ]^aY dcaYZyoaqZ ]Zh^Yjz_Zg �� s � s �� s ��� k w^Z b a]ejhZg eZg_c]jYp \e[b
f[]^ �Yj]Z `j}ZeZYhZ b Z]^[`g aY` dcaYZyoaqZ ]Zh^Yjz_Zg aeZ caepZ s aY` ]^Z
Y_bfZe [\ ZjpZYqac_Zg aY` ZjpZYqZh][eg eZz_jeZ` jg de[d[e]j[Yac ][ ]^Z Y_bfZe
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[\ a][b g jY ]^Z gig]Zb k � ZeZjY cjZg ]^Z h^accZYpZ k r[e h[bdcZm gig]Zb g jYq[cqjYp
^_Y`eZ`g [e ]^[_gaY`g [\ a][b g s b [eZ ahh_eahi jg eZz_jeZ` s o^jh^ b ZaYg caepZe
ba]ejhZg s f_] acg[ b[eZ ZjpZYqac_Zg aeZ YZZ`Z` s `_Z ][ ]^Z d^igjhg k
w^Z gjxZ [\ ]^Z ZjpZYqac_Z de[f cZb s ]^Z caepZ Y_bfZe [\ eZz_jeZ` ZjpZYdajeg s

ag oZcc ag j]g eZd Za]Z` g[c_]j[Y \[e Zah^ b[cZh_cae `iYab jhg g]Zd s d[gZ ^_pZ
h[bd_]a]j[Yac `ZbaY`g [Y ^jp^ dZe\[eb aYhZ h[bd_]Zeg aY` ZjpZYqac_Z g[cqZeg k
lY ]^jg dadZe s g[b Z [\ ]^Z Z}[e]g \[e b ZZ]jYp ]^ZgZ `Zb aY`g aeZ `Zghejf Z` k �Z
deZgZY] aY ZjpZYqac_Z g[cqZe fagZ` [Y ]^Z deZh[Y`j]j[YZ` �aYhx[g {pZYZeacjxZ`�aqj`g[Y| b Z]^[` ���s � s ��� o^jh^ haY ]ahncZ ^_Y`eZ`g [\ ZjpZYdajeg k �Z acg[
a``eZgg gZqZeac jgg_Zg g_h^ ag Z� hjZY] deZh[Y`j]j[Y jYp s b a]ejmyqZh][e b_c]jdcjy
ha]j[Y s [e]^[p[Yacjxa]j[Y s ag oZcc ag e[f_g]YZgg k�aeaccZc de[ hZggjYp haY ^Zcd b anZ g_fg]aY]jac jbde[qZb ZY]g jY g[c_]j[Y ]jb Zg
aY` ]^_g dcai a he_hjac e[cZ jY b ZZ]jYp g[b Z [\ ]^Z h^accZYpZg d[gZ` fi ZcZh]e[Yjh
g]e_h]_eZ hach_ca]j[Yg k ~ daeaccZc jb dcZb ZY]a]j[Y [\ ]^Z addcjha]j[Y [Y a hc_g]Ze
[\ o[eng]a]j[Yg jg [_]cjYZ` k lY dae]jh_cae s oZ `jgh_gg aY Z� hjZY] `ZgjpY [\ ]^Z
dae]j]j[YjYp gh^Zb Z aY` []^Ze deZde[ hZggjYp ]Zh^Yjz_Zg YZZ`Z` ][ eZ`_hZ ]^Z
jbdah] [\ \eZz_ZY] h[bb_Yjha]j[Y eZz_jeZ` `_ejYp ]^Z j]Zea]j[Y de[ hZgg k
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w^Z ZcZh]e[Yjh g]e_h]_eZ [\ a h[Y`ZYgZ` b a]]Ze gig]Zb s Z kp ks hc_g]Ze s cjz_j` [e

g[cj` jg `Zghejf Z` fi a oaqZ \_Yh]j[Y � o^jh^ haY fZ [f]ajYZ` fi g[cqjYp ]^Z�h^e �[`jYpZe Zz_a]j[Y � � � � � � � {� k�|
o^ZeZ � jg ]^Z � ab jc][YjaY [dZea][e \[e ]^Z gig]Zb aY` � ]^Z ][]ac ZYZepik
lY z_aY]_b bZh^aYjhg s �� {� | �� eZdeZgZY]g ]^Z h^aepZ `ZYgj]i a] a c[ ha]j[Y �jY gdahZ k lY j]g [ejp jYac \[eb ]^Z [dZea][e � jg qZei h[bdcZm s jYq[cqjYp g_b g
[qZe acc ZcZh]e[Yg aY` Y_hcZj s �adcahjaY eZca]Z` ][ Zah^ Y_hcZ_g s Z]h k �[oZqZe s
b[g] ]^Z[ejZg [\ h[Y`ZYgZ` b a]]Ze gig]Zb g b anZ ]o[ \_Y`ab ZY]ac adde[m jb ay
]j[Yg o^jh^ b anZ ]^Z de[fcZb b[eZ ]eah]af cZ k w^ZgZ aeZ ]^Z �[eYyXddZY^Zjb Ze
adde[m jb a]j[Y aY` ]^Z [YZyZcZh]e[Y adde[m jb a]j[Y ���� k� j]^ ]^ZgZ adde[m jb a]j[Yg ]^Z \[cc[o jYp gjbdcj�Z` \[eb [\ ]^Z �h^e �[`jYpZe
Zz_a]j[Y jg [f]ajYZ` �

����� ��! " #$%$ �& {� | � � �' ( {� | � ) ( {� | � {� k�|
o^ZeZ ]^Z �adcahjaY jg ]^Z njYZ]jh [d Zea][e s �� jg � caYhn vg h[Yg]aY] s ! jg ]^Z
ZcZh]e[Y b agg s aY` #$%$ jg ]^Z ][]ac d[]ZY]jac a] g[bZ d[jY] � jY ]^Z gig]Zb k w^Zd[]ZY]jac `ZdZY`g [Y a gdZhj�h h^aepZ `ZYgj]i & {� | k w^Z h^aepZ `ZYgj]i \_Yh]j[YjY ]_eY `ZdZY`g [Y ]^Z oaqZ\_Yh]j[Yg [\ ]^Z af[qZ Zz_a]j[Y qja s

& {� | � *+,,-./01 234302 �( 5 {� | �� 6 {� k� |
w^Z `ZdZY`ZYhZ [\ ]^Z d[]ZY]jac #$%$ [Y & {� | jg a h[bdcjha]Z` Y[YcjYZae \_Yh]j[Y kw^Z af[qZ de[fcZb haY fZ qjZoZ` ag a Y[YcjYZae ZjpZYqac_Z de[fcZb fZha_gZ [\
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]^Z Y[YcjYZae `Zd ZY`ZYhZ [\ ]^Z [dZea][e [Y ]^Z cZ\]y^aY` gj`Z [Y ]^Z ZjpZY\_Yhy
]j[Yg k� j]^ ]^Z ����� �����	
 ��� ��
 �� �	��� ]^Z[ei ���� s aY` ]^Z _gZ [\ � gZ_`[y
d[]ZY]jacg s ]^Z d[]ZY]jac #$%$ jg gjbdcj�Z` ][ a g_bba]j[Y [\ ]^eZZ `jg]jYh] ]Zeb g sgd Zhj�haccis #$%$ � #5%� " #� " #�� {� k� |
o^ZeZ #5%� jg ]^Z j[Yjh d[]ZY]jac s #� jg ]^Z �ae]eZZ d[]ZY]jac s aY` #�� jg ]^ZZmh^aYpZyh[eeZca]j[Y d[]ZY]jac k w^Z Zmh^aYpZyh[eeZca]j[Y d[]ZY]jac #�� jg Zagjciadde[m jb a]Z` fi a d[]ZY]jac \e[b ]^Z c[ hac `ZYgj]i ZmdeZggj[Y k XYhZ ]^Z h^aepZ
`ZYgj]i & {� | jg nY[oY s ]^Z � ae]eZZ d[]ZY]jac jg [f]ajYZ` fi g[cqjYp ]^Z �[jgg[YZz_a]j[Y �  � #� � ��� & {� | 6 {� k�|
w^jg haY fZ g[cqZ` Zj]^Ze fi ]^Z �[Y�_pa]Z � ea`jZY] b Z]^[` s [e fi a \ag] �[jgg[Y
g[cqZe k �[]^ d[]ZY]jacg #� aY` #�� ^aqZ a c[hac h^aeah]Ze aY` aeZ eZdeZgZY]Z`fi `jap[Yac b a]ejhZg jY ]^Z `jgheZ]Z \[eb [\ ]^Z de[fcZb k
w^Z j[Yjh d[]ZY]jac jg b [eZ h[bdcZm s h[Ygjg]jYp [\ f[]^ a c[ hac aY` a Y[Yyc[ hac

]Zeb ��� �
#5%� � *� # �%� { ��� �|( " *
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�# � {�� |� �# ��� � ��� {�� | � ��� {�� |�# � {�� |(  !� � {� k� |

o^ZeZ � �# ��� � jg ]^Z Y[eb acjxa]j[Y \ah][e s

� �# ��� �� � ��� {�� |�# � {�� |��� {�� | ! � 6 {� k�|
�ZeZ s ]^Z g_dZeghejd] " `ZY[]Zg aY a][b jY d[gj]j[Y #� s �� � � � #� s aY` ]^Z\_Yh]j[Yg ��� aeZ ]^Z a][b jh dgZ_`[d[]ZY]jac oaqZ \_Yh]j[Yg [\ aYp_cae b[bZYy
]_b agg[ hja]Z` o j]^ z_aY]_b Y_bfZe $ s ! s \e[b o^jh^ ]^Z $ `ZdZY`ZY] j[Yjh
dgZ_`[d[]ZY]jac # � {� | aeZ pZYZea]Z` k �# � {� | � # � {� | � # �%� {� | jg ]^Z `j}ZeZYhZfZ]oZZY ]^Z $ h[bd[YZY] [\ ]^Z j[Yjh dgZ_`[d[]ZY]jac aY` ]^Z c[ hac j[Yjh d[]ZYy
]jac k � ^a] jg [\ jY]ZeZg] ][ b a]ejm h[bd_]a]j[Yg gdZhjacjg]g jg ]^Z Ya]_eZ [\ ]^Z
Y[Yyc[ hac ]Zeb jY {� k�| k l\ oZ gZ] %� �� �� {�� | � �# � {�� |��� {�� | aY` oZ h[Ygj`Ze]^Z `jgheZ]jxa]j[Y [\ ]^Z Zz_a]j[Y s ]^Z Y[Yyc[ hac ]Zeb fZh[bZg a g_b [\ eaYny[YZ
_d`a]Zg �

# 5%� � *� # �%�( " *
� � � �� &'� �� ��

%� �� �� % (� �� ��( � {� k� |
o^ZeZ

&'� �� ��
aeZ Y[eb acjxa]j[Y h[Z� hjZY]g aY` acc []^Ze qaejafcZg aeZ ]^Z `jgy

heZ]jxZ` b a]ejm aY` qZh][e \[eb g [\ ]^Z [dZea][eg aY` \_Yh]j[Yg k
re[b {� k�| s & haY fZ h[bd_]Z` \e[b ]^Z oaqZ\_Yh]j[Yg ( 5 \[e acc [ hh_djZ`

g]a]Zg k �[oZqZe s ( 5 aeZ ]^Z g[c_]j[Y [\ ]^Z ZjpZYqac_Z de[fcZb jY {� k�| o^[gZ h[y
Z� hjZY]g `ZdZY` [Y ]^Z d[]ZY]jac k lY ]_eY s ]^Z #� d[]ZY]jac `ZdZY`g [Y & k w^Zaf[qZ h[Yg]j]_]Z a gZ] [\ Y[YycjYZae Zz_a]j[Yg s o^jh^ aeZ g[cqZ` fi ]^Z g[yhaccZ`�Zc\ �[Ygjg]ZY] rjZc` {��r| j]Zea]j[Y k w^jg acp[ej]^b haY fZ qjZoZ` ag aY jYZmy
ah] ) Zo][Y b Z]^[` \[e ahhZcZea]jYp ]^Z �mZ`yd[jY] j]Zea]j[Y # �*+$%$ � , {#$%$ |
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jY o^jh^ , {#$%$ | eZdeZgZY]g ]^Z YZo d[]ZY]jac [f]ajYZ` \e[b g[cqjYp {� k�| aY`
_gjYp {� k� | o j]^ ]^Z eZg_c]jYp oaqZ\_Yh]j[Yg aY` qac_Zg k w^Z ]Zeb u� jm v _gZ` jY
cjYZ � s eZ\Zeg ][ aYi z_agjy) Zo][Y adde[ah^ \[e ]^jg ahhZcZea]j[Y k
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lY b a]ejm \[eb s ]^Z � ab jc][YjaY jg ]^Z g_b [\ a �adcahjaY b a]ejm s ]^eZZ

`jap[Yac b a]ejhZg aY` a b a]ejm eZdeZgZY]jYp ]^Z Y[Yc[ hac h[Y]ejf_]j[Yg k wo[
[\ ]^eZZ `jap[Yac b a]ejhZg aejgZ \e[b `jgheZ]jxjYp #�� aY` #� k w^Z ]^je` jg
`_Z ][ ]^Z c[ hac dae] [\ ]^Z j[Yjh d[]ZY]jac k w^Z Y[Yc[ hac b a]ejm jg ]^Z g_b
[\ gjbdcZ eaYny[YZ _d`a]Zg [qZe acc a][b g aY` z_aY]_b Y_bfZeg k widjhaccis a
gb acc Y_bfZe [\ g]Zdg jg eZz_jeZ` \[e ]^Z ��r j]Zea]j[Y ][ h[YqZepZ k
/ 
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lY ]^Z ��r j]Zea]j[Y ]^Z g[c_]j[Y [\ ]^Z ZjpZYqac_Z de[fcZb jg ]^Z `[b jYaY]

h[bd_]a]j[Y s h[bdejgjYp b[eZ ]^aY ��4 [\ ]^Z ][]ac ]jb Z k wea`j]j[Yaccis a dcaYZy
oaqZ fagjg ^ag fZZY _gZ` ][ ZmdaY` ]^Z oaqZ\_Yh]j[Yg aY` [f]ajY a ba]ejm
ZjpZYqac_Z de[fcZb k w^Z de[f cZb jg g[cqZ` jY r[_ejZe gdahZ aY` ]^Z g[c_]j[Y
jg ]eaYg\ZeeZ` fahn ][ eZac gdahZ ]^e[_p^ \ag] r[_ejZe ]eaYg\[eb g {rrw| k w^jg
bZ]^[` jg qZei gjb jcae ][ gd Zh]eac b Z]^[`g _gZ` jY g[cqjYp hZe]ajY ]idZg [\ �ae]jac� j}ZeZY]jac 5z_a]j[Yg k w^Z fagjg _gZ` jg [\ ]^Z \[eb � 67 58 9: ;8 s o^ZeZ < jg ]^Z
oaqZ Y_bfZe s a qZh][e o j]^ ]^eZZ h[bd[YZY]g {<� s <= s <> | aY` � jg ]^Z qaejaf cZ sa qZh][e [\ ]^eZZ h[bd[YZY]g {�� � �= � �> | eZdeZgZY]jYp aY aefj]eaei c[ ha]j[Y jY]^eZZy`jb ZYgj[Yac gdahZ k � ^ZY eZdeZgZY]jYp ]^Z � ab jc][YjaY ? � � " # s o j]^eZgd Zh] ][ ]^ jg fagjg s ]^Z �adcahjaY ]Zeb � pjqZg ejgZ ][ a `jap[Yac b a]ejm o^jcZ
]^Z d[]ZY]jac ]Zeb # pjqZg ejgZ ][ a `ZYgZ ba]ejm k w^ZgZ b a]ejhZg aeZ YZqZe
\[ebZ` Zmdcjhj]ci ^[oZqZe k
w^ZeZ aeZ ]o[ b ajY a`qaY]apZg [\ ]^ jg adde[ah^ k r jeg] s ]^Z dgZ_`[yoaqZ\_Yh]j[Yg

\[e jg[ ca]Z` a][b g aeZ gb[[]^ aY` dcaYZyoaqZg aeZ a eZag[YafcZ fagjg s de[qj`y
jYp ead j` h[YqZepZYhZ jY r[_ejZe gdahZ k �Zh[Y` s j] jg Zagi ][ deZh[Y`j]j[Y ]^Z
eZg_c]jYp ba]ejm jY r[_ejZe gdahZ fi Zmdc[j]jYp ]^Z \ah] ]^a] a gb accZe g_fgZ]
[\ d caYZoaqZg pjqZg a p[[` adde[m jb a]j[Y ][ ]^Z caepZ b a]ejm k XYZ ]Zh^Yjz_Z
]^a] ^ag fZZY _gZ` o j]^ g_hhZgg ���� jg ][ adde[mjb a]Z ]^Z `ZgjeZ` ZjpZYqac_Zg
fi _gjYp a gb accZe dcaYZoaqZ fagjg s aY` ]^Z caepZe [YZg fi _gjYp ]^Z ZjpZYqac_Zg
[\ ]^Z �adcahjaY jpY[ejYp ]^Z d[]ZY]jac ]Zeb g k ~Y adde[m jb a]j[Y ][ {? � @ A |BC
haY fZ Zagjci f_jc] ]^ jg oaik
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�[oZqZe s ]^ZeZ aeZ gZqZeac `jga`qaY]apZg ][ ]^jg adde[ah^ k lY hagZ [\ Y[Yy
dZej[`jh gig]Zb g g_h^ ag hc_g]Zeg s cjz_j`g [e pcaggZg s ]^Z d caYZyoaqZ fagjg haY
[Yci fZ addcjZ` j\ a ��� ����� � � �	� �� �� � jg Zbdc[iZ` k w^jg jg qZei gjb jcae ][
]^Z gj]_a]j[Y o j]^ gd Zh]eac b Z]^[`g k �dZh]eac b Z]^[`g aeZ ZmhZccZY] a] g[cqjYp
de[fcZb g o j]^ eZh]aYp_cae pZ[bZ]ejZg o^jh^ ^aqZ dZej[`jh f[_Y`aei h[Y`j]j[Yg k
w^Z g_dZehZcc ]Zh^Y jz_Z ae]j� hjacci eZdZa]g ]^Z c[ hacjxZ` h[Y�p_ea]j[Y ][ jbd[gZ
dZej[`jhj]i [Y ]^Z gig]Zb k � j� h_c]jZg aejgZ o^ZY ]^ jg fagjg \ajcg ][ eZdcjha]Z ]^Z
c[ hacjxZ` gig]Zb aY` qah__b eZpj[Yg a] ]^Z gab Z ]jb Z s aY` o^ZY hZccg jY]Zeah]
o j]^ Zah^ []^Ze k �Zgj`Zg ]^ZgZ d^igjhac de[f cZb g s ]^Z ZjpZYqac_Z de[fcZb haY
fZ ZmdZYgjqZ ][ g[cqZ b ajYci fZha_gZ ]^Z b a]ejm jg `ZYgZ k ~ c]^[_p^ ]^jg `ZYgZ
ba]ejm jg Y[] Zmdcjhj] ci \[eb Z` s ]o[ rrwg b_g] fZ haeejZ` [_] a] Zah^ g]Zd
[\ ]^Z j]Zea]j[Y de[ hZ`_eZ k w^jg haY fZ h[g]cis ZgdZhjacci jY ^ jp^ dZe\[eb aYhZ
ZYqje[Yb ZY]g ��� k r_e]^Ze s ]^Z gjxZ [\ ]^Z b a]ejm jYheZagZg o j]^ ]^Z Y_bfZe [\
a][b g s aY` \[e caepZ de[fcZb g ]^Z h[g] [\ ]^ZgZ b Z]^[`g jg de[^jfj]jqZ k
lY eZhZY] iZaeg s �Yj]Z `j}ZeZYhZ ]Zh^Yjz_Zg ^aqZ g]ae]Z` ][ h^accZYpZ dcaYZoaqZ

]Zh^Yjz_Zg k �_edejgjYpcis ]^ZgZ b Z]^[`g ^aqZ [Yci addZaeZ` gdaejYpci jY ]^Z aeZa
]^Z cag] ^ac\ hZY]_ei ��� s ��� k X_e adde[ah^ h[bfjYZg �Yj]Z `j}ZeZYhZg o j]^ a
^jp^y[e`Ze ZmdaYgj[Y [\ ]^Z `Zejqa]jqZg �� s �� s �� k � jY hZ ]^Z dgZ_`[yoaqZ\_Yh]j[Yg
\[e jg[ca]Z` a][b g aeZ gb[[]^ s ]^Z oaqZy\_Yh]j[Yg haY fZ ZmdaY`Z` c[ hacci jY
waic[e gZejZg aY` a p[[` adde[m jb a]j[Y jg Zmd Zh]Z` ag o j]^ dcaYZyoaqZg k lY
a``j]j[Y s ]^Z g_dZehZcc de[fcZb g aeZ [qZeh[bZ s ]^Z ZjpZYqac_Z hach_ ca]j[Yg haY
fZ dZe\[eb Z` Z� hjZY]ci jY eZac gdahZ _gjYp gdaegZ b a]ejhZg s aY` ]^Z h[`Zg aeZ
b_h^ ZagjZe ][ daeaccZcjxZ k w^ZeZ aeZ ]o[ `jga`qaY]apZg o j]^ �Yj]Z `j}ZeZYhZg �
caepZe ba]ejhZg b ai fZ eZz_ jeZ` ][ eZah^ ]^Z gab Z ahh_eahi ag o j]^ d caYZyoaqZg s
aY` ]^ZgZ aeZ b[eZ `j� h_c] ][ deZh[Y`j]j[Y k )ZqZe]^ZcZgg s ]^Z gjxZ [\ ]^Z b a]ejhZg
jYheZagZg b[eZ gc[o ci o j]^ ]^Z Y_bfZe [\ a][b g jY �Yj]Z `j}ZeZYhZg ]^aY jY ]^Z
dcaYZyoaqZg s aY` ]^Z b Z]^[` jg \ag] k lY \ah] s ]^Z YZo bZ]^[` haY fZ aY [e`Ze
[\ b apYj]_`Z \ag]Ze ]^aY a ]ea`j]j[Yac [YZ fagZ` [Y dcaYZoaqZg {rjp_eZ � k�| k
w^Z fagjh pej` jg a _Yj\[eb ]^eZZ `jb ZYgj[Yac h_fZ k �[oZqZe s j] jg [\]ZY ]^Z

hagZ ]^a] baYi d[jY]g jY ]^Z h_fZ aeZ \ae \e[b aYi a][b g jY ]^Z gig]Zb aY` ^aqZ
a YZpcjpjfcZ h^aepZ k w^Zje h^aepZ haY fZ eZdcahZ` fi xZe[ aY` h[bd_]a]j[Yg o j]^
]^Z agg[ hja]Z` d[jY]g haY fZ aq[j`Z` k �dZhjac `a]a g]e_h]_eZg b ai fZ _gZ` ][
[d]j[Yacci gZcZh] d[jY]g [Yci \e[b gd^ZeZg g_ee[_Y`jYp ]^Z a][b g s aY` hicjY`Zeg
h[YYZh]jYp g_h^ gd^ZeZg k lY g[bZ hagZg s ]^Z gjxZ [\ ]^Z �ab jc][YjaY jg `ZheZagZ`
fi a \ah][e [\ ]o[ ][ ]^eZZ k r_e]^Ze s gjYhZ ]^Z �adcahjaY haY fZ eZdeZgZY]Z` fi
a gjbdcZ g]ZYhjc s aY` gjYhZ acc c[ hac d[]ZY]jacg g_b _d ][ a gjbdcZ `jap[Yac s ]^Z�ab jc][YjaY YZZ` Y[] f Z g][eZ` k w^Z Y[Yyc[ hac d[]ZY]jac jg h[bd_]Z` jbdcjhj]ci
ag ]^Z g_b [\ gZqZeac eaYn [YZ b a]ejhZg \[e Zah^ a][b {� k� | k
 �� �� � 3 �������	����� ������� � �� ���	��
l]Zea]jqZ b Z]^[`g o^jh^ eZz_jeZ ]^Z b a]ejm [Yci jY ]^Z \[eb [\ b a]ejmyfiy

qZh][e de[`_h]g aeZ ]^Z b[g] h[bb[Y bZaYg [\ g[cqjYp caepZ ZjpZYqac_Z de[fcZb g
g_h^ ag ]^Z [YZg h[Ygj`ZeZ` ^ZeZ k lY a``j]j[Y ][ ]^Zje g^ZZe gjxZ s ]^Z ZjpZYqac_Z
de[fcZb g jY ]^jg addcjha]j[Y deZgZY] []^Ze `j� h_c]jZg k rjeg] s ]^Z Y_bfZe [\
eZz_ jeZ` ZjpZYqZh][eg jg de[d[e]j[Yac ][ ]^Z a][b g jY ]^Z gig]Zb s aY` haY pe[o
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_d ][ gZqZeac ^_Y`eZ`g [e ZqZY ]^[_gaY`g k � ajY]ajYjYp ]^Z [e]^[p[Yacj]i [\ ]^ZgZ
qZh][eg jg aY a``j]j[Yac de[fcZb k �Zh[Y` s ]^Z gZdaea]j[Y [\ ]^Z ZjpZYqac_Zg o^jh^
`Z]Zeb jYZg ]^Z ea]Z [\ h[YqZepZYhZ [\ j]Zea]jqZ g[cqZeg fZh[b Zg jYheZagjYpci d[[e
ag ]^Z b a]ejm gjxZ jYheZagZg k � eZh[Y`j]j[YjYp ]Zh^Yjz_Zg a]]Zbd] ][ accZqja]Z ]^jg
de[fcZb k rjYaccis \[e ZqZei ZjpZYqac_Z de[fcZb ][ fZ g[cqZ` s qZei p[[` jYj]jac
ZjpZYqZh][e Zg]jb a]Zg aeZ aqajcafcZ \e[b ]^Z deZqj[_g ��r j]Zea]j[Y k ~Y j]Zea]jqZ
bZ]^[` g^[_c` fZ afcZ ][ _gZ ]^jg jY\[eba]j[Y k
w^Z � aqj`g[Y b Z]^[` jg a d[d_cae deZh[Y`j]j[YjYp qaejaY] [\ ]^Z �aYhx[g

j]Zea]j[Y ���s ��� k lY j]g [ejpjYac \[eb j] _gZ` [Yci `jap[Yac {�ah[fj| deZh[Y`jy
]j[YjYp s aY` g[bZ pZYZeac d_ed[gZ � aqj`g[Y h[`Zg aeZ aqajcaf cZ ���� k lY ]^jg
addcjha]j[Y s a h[`Z fagZ` [Y ]^Z deZh[Y`j]j[YZ` �aYhx[g {pZYZeacjxZ` �aqj`g[Y
����| ^ag fZZY `ZqZc[d Z` k w^jg h[`Z a``eZggZg ]^Z de[f cZb g b ZY]j[YZ` af[qZ s
aY` j] jg ^ag f ZZY \aq[eZ` [qZe []^Ze �aYhx[g h[`Zg b ajYci \[e j]g deZh[Y`j]j[Yy
jYp 
Zm jf jcj]i aY` ]^Z Zmd c[j]a]j[Y [\ jYj]jac p_ZggZg k � [eZ[qZe s Z}Zh]jqZ �aYhx[g
h[`Zg aeZ _gZ` o j]^[_] eZg]ae]jYp k �Zgj`Zg ]^Z gjpYj�haY] g][eapZ eZz_ jeZb ZY]g
jY ]^ZgZ hagZg s b ajY]ajYjYp [e]^[p[Yacj]is [e `Z]Zh]jYp gd_ej[_g ZjpZYqac_Zg bai
fZ qZei ZmdZYgjqZ ��� s �� k w^Z acp[ej]^b jg gnZ]h^Z` fZc[o \[e ]^Z hagZ o^ZeZ
]^Z gb accZg] ZjpZYqac_Z [\ a b a]ejm � jg h[bd_]Z` k w^Z fagjg gjxZ jg cjb j]Z` ][! qZh][eg s aY` a] Zah^ g]Zd a deZh[Y`j]j[YZe � �� � jg addcjZ` k ��� `ZY[]Zg ]^Z
b[`j�Z` � eab y�h^b j`] de[ hZ`_eZ k
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w[ h[bd_]Z ]^Z eZgj`_ac � jY cjYZ � s o j]^[_] aY a``j]j[Yac b a]ejmyqZh][e de[`y_h] [dZea]j[Y s ]^Z qZh][eg 	 � � ��� aeZ gaqZ` jY � �� � ac[Yp o j]^ ]^Z fagjgqZh][eg # �� � k l] jg ]^ZY d[ggjf cZ ][ h[bd_]Z � ag � �� � �� �� � �� k~ g ]^Z Y_bfZe [\ eZz_jeZ` ZjpZYqZh][eg jYheZagZg s ]^Z Y_bfZe [\ fagjg qZh][eg! g^[_c` acg[ jYheZagZ k w^Z ]aepZ]Z` addcjha]j[Yg [\ ]^Z b Z]^[` jYq[cqZ af[_]

a ]^[_gaY` ZjpZYdajeg k r[e ]^ZgZ addcjha]j[Yg s ]^Z g][eapZ `Zb aY`g [\ f[]^ #aY` � aeeaig aeZ qZei caepZ k � jgn g][eapZ jg a ea]^Ze ZmdZYgjqZ ac]ZeYa]jqZ gjYhZ
]^Z fagjg qZh][eg aeZ YZZ`Z` jY gZqZeac g]Zdg [\ ]^Z acp[ej]^b k ~Y[]^Ze de[fcZb
o j]^ caepZ fagjg gjxZg jg ]^Z g[c_]j[Y [\ ]^Z �aicZjp^y� j]x de[fcZb jY g]Zd � k �Z
YZZ` ][ g[cqZ `ZYgZ b a]ejm ZjpZYqac_Z de[f cZb g [\ gjxZ s gais ���� s a] ZqZei g]Zd k
w^Z g[c_]j[Y de[qj`Z` jY ]^Z h_eeZY] de[peab jg jbdcjhj] `Z
a]j[Y k 5qZei ]jb Z

aY ZjpZYqZh][e h[YqZepZg s j] jg c[ hnZ` [_] [\ ]^Z h_eeZY] fagjg aY` acc fagjg qZh][eg
aeZ [e]^[p[YacjxZ` apajYg] j] k w^ZeZ\[eZ ZjpZYqZh][eg aeZ Y[] ac]ZeZ` a\]Ze ]^Zi
aeZ c[ hnZ` [_] k )[]jhZ ]^a] ]^Z o[en gdahZ eZz_jeZ` \[e ]^Z fagjg aY` ]^Z �
ZjpZYqZh][eg g[_p^] haY fZ qjZoZ` ag �
�[YqZepZ` ZjpZYqZh][eg �agjg qZh][eg

� �� �� ¡ � �   �    � �! � � �� �" ¡ � "  �    � "# � \[e < � � s aY` a _gZe `Z�YZ` ! k
w^Z fZYZ�]g aeZ ]o[\[c` k r jeg] s ]^Z �aicZjp^y� j]x de[fcZb pe[o g [Yci _d ][ ]^Z
_gZe `Z�YZ` gjxZ ! k �Zh[Y` s gjYhZ [Y ci � 5 h[Y]ejf_]Z ][ ]^Z gbacc de[fcZb s [Y ci
	 5 � $ � � � 6 6 6 � ! YZZ` ][ f Z g][eZ` k w^ZeZ\[eZ s ]^Z g][eapZ eZz_jeZb ZY]g [\ ]^Z
bZ]^[` eZ`_hZ \e[b % {�� | ][ % {�! "� | s aY` ]^Z gb acc de[fcZb jg b_h^ ZagjZe
][ g[cqZ k
w^ZeZ aeZ g[b Z h[Ygj`Zea]j[Yg o j]^ _gjYp ]^jg `Z
a]j[Y gh^Zb Z k w^Z �eg]

jYq[cqZg ]^Z h^[jhZ [\ a de[dZe h[YqZepZYhZ ]Zg] s aY` ]^Z gZh[Y` ]^Z h^[jhZ [\
]^Z ]aepZ]jYp qZh][e s j kZ ks o^jh^ adde[m jb a]j[Y ][ jbde[qZ jY ]^Z YZm] g]Zd k�Zhj`jYp [Y h[YqZepZYhZ [\ g[b Z ZjpZYqZh][e haY fZ b jgcZa`jYp s gjYhZ a d[[eci
h[YqZepZ` c[ hnZ` ZjpZYqZh][e {Z kp ks � C | b ai ^jY`Ze h[YqZepZYhZ ][ ]^Z \[ cc[o jYp



�
ZjpZYqZh][eg {Z kp ks � � � 6 6 6| k XY ]^Z []^Ze ^aY` s Zm]eZb Z ZjpZYqZh][e ahh_eahi jgoag]Z\_c gjYhZ c[o cZqZcg [\ ahh_eahi aeZ [\]ZY a`Zz_a]Z jY ]^Z ��r j]Zea]j[Y k
lY [_e adde[ah^ a ^Z_ejg]jh jg _gZ` jY o^jh^ ]^Z eZz_jeZ` ahh_eahi jg `ZheZagZ`
ag b[eZ ZjpZYqZh][eg jY gj`Z ]^Z gd Zh]e_b h[YqZepZ k lY hagZ [\ a \Zo ]ZYg [\
ZjpZYqac_Zg s ]^Z h[YqZepZYhZ hej]Zej[Y \[e ]^Z eZgj`_ac [\ Zah^ ZjpZYdaje $ �
� � 6 6 6 �� jg ��7� 5 � $� � � s o^jcZ jY hagZ [\ ^_Y`eZ`g [\ ZjpZYqac_Zg s ]^Z hej]Zej[Y_gZ` jg ��7� 5 �{� � $ " �| � � k w^jg _g_acci ZagZg h[YqZepZYhZ [\ jYYZe ZjpZYdajegaY` acg[ gaqZg h[Ygj`ZeafcZ ]jb Z k
w^Z jgg_Z [\ ]aepZ]jYp jg ^aY`cZ` fi ]^Z _gZ [\ a o jY`[o [\ d[ggjf cZ ]aepZ]g

\e[b ]^Z gZ] [\ fagjg qZh][eg k w^Z o jY`[o gjxZ jg � � ! s aY` `ZdZY`jYp [Y a
_gZe [d]j[Y s _d ][ � ZjpZYqZh][eg haY fZ ]aepZ]Z` gjb_c]aYZ[_gci {fc[ hn �aqj`g[Y
����| k w^Z e[f_g]YZgg [\ ]^Z h[`Z jg ZY^aYhZ` fi haeZ\_cci gZcZh]jYp aY` c[ hny
jYp ]^Z h[YqZepZ` ZjpZYdajeg \e[b ]^Z ]aepZ]Z` [YZg k w^jg gh^Zb Z gjpYj�haY]ci
eZ`_hZg ]^Z d[ggjfjcj]i [\ �b jggjYp� aY ZjpZYdaje k
rjYaccis [e]^[p[Yacjxa]j[Y jg a qZei ZmdZYgjqZ dae] [\ ]^Z h[`Z gjYhZ j] jYq[cqZg

acc h[YqZepZ` aY` fagjg qZh][eg k )[YZ]^ZcZgg s j] jg a he_hjac [YZ k �[c_]j[Yg haYy
Y[] fZ [f]ajYZ` j\ ]^Z fagjg qZh][eg c[[gZ ]^Zje b_]_ac [e]^[p[Yacj]ik r[e ]^a]
d_ed[gZ s a eZ[e]^[p[Yacjxa]j[Y de[ hZ`_eZ ^ag f ZZY Zbdc[iZ` gjb jcae ][ ]^Z [YZ
de[d[gZ` jY ���� k � ^ZYZqZe ]^Z Y[eb [\ a qZh][e jg eZ`_hZ` fZc[o a ]^eZg^y
[c` `_ejYp ]^Z [e]^[p[Yacjxa]j[Y s ]^Z de[ hZ`_eZ jg eZdZa]Z` k w^Z de[ hZ`_eZ
jg h^ZadZe ]^aY \_cc eZ[e]^[p[Yacjxa]j[Y s iZ] de[qj`Zg a`Zz_a]Z ahh_eahik �_ey
eZY]cis oZ aeZ c[[njYp a] ac]ZeYa]jqZ oaig ][ aq[j` [e eZ`_hZ [e]^[p[Yacjxa]j[Y
h[Yg]eajY]g jbd[gZ` fi ]^jg de[fcZb k
 � 3 �������	������
~g ]^Z gjxZ [\ ]^Z �ab jc][YjaY pe[o g s ]^Z eZca]jqZ gZdaea]j[Y [\ ]^Z ZjpZYqac_Zg

fZh[b Zg gb accZe s ha_gjYp gc[o h[YqZepZYhZ [\ ]^Z �aYhx[g de[hZgg k ~ c]^[_p^ ]^Z
c[oZg] ZjpZYqac_Zg eZbajY e[_p^ci ]^Z gabZ o j]^ �YZe `jgheZ]jxa]j[Y s ]^Z caepZe
[YZg aeZ cZgg a}Zh]Z` fi ]^Z c[hac aY` Y[Yyc[ hac d[]ZY]jacg aY` aeZ ]^ZeZ\[eZ
p[qZeYZ` fi ]^Z caepZg] ZjpZYqac_Zg [\ ]^Z �adcahjaY k XYZ g]ea]Zpi jg ][ \[ h_g
[Y ]^jg dae] [\ ]^Z �ab jc][YjaY k
lY ]^Z ZaecjZe dcaYZyoaqZ qZegj[Y [\ ]^Z h[`Z s g_fgdahZ j]Zea]j[Y o j]^ �ah[f j

deZh[Y`j]j[YjYp oag _gZ` ���� k w^jg o[enZ` oZcc fZha_gZ [\ ]^Z `jap[Yac \[eb
[\ ]^Z �adcahjaY jY r[_ejZe gdahZ k lY eZac gdahZ s ]^Z �adcahjaY h[Ygjg]g [\ a
Y_bfZe [\ `jap[Yacg aY` �ah[fj deZh[Y`j]j[Y jYp jg Y[] Z}Zh]jqZ k ~Y j`Za o[_c`
fZ ][ g[cqZ [Yci ]^Z �adcahjaY jY r[_ejZe gdahZ k w^jg haY fZ dZe\[ebZ` qZei
Z� hjZY]ci o j]^ \ag] �[jgg[Y g[cqZeg \[e { � � @ A |� � � k �[oZqZe s j] jg Y[]
hcZae ^[o Z� hjZY] j] o jcc f Z \[e ZjpZYqac_Zg oZcc jY gj`Z ]^Z gd Zh]e_b k ~cg[ s rrw
]eaYg\[eb g [\ ]o[ qZh][eg aeZ YZZ`Z` a] Zah^ g]Zd a``jYp [Y ]^Z ZmdZYgZ [\ ]^Z
deZh[Y`j]j[YZ` �aYhx[g k
XYZ deZh[Y`j]j[YZe _gZ` jY [_e adde[ah^ jg fagZ` [Y a � c]ZejYp j`Za aY` ]^Z

\ah] ]^a] ]^Z �adcahjaY jg aY Zccjd]jh [d Zea][e �� �� k w^Z ZjpZYqZh][eg h[eeZgd[Y`y
jYp ][ ]^Z \Zo c[oZg] ZjpZYqac_Zg [\  � aeZ gb[[]^ \_Yh]j[Yg k �^igjhaccis ]^Z
oaqZ\_Yh]j[Yg h[eeZgd[Y`jYp ][ ]^Z c[oZg] [ hh_djZ` g]a]Zg aeZ gb[[]^ci qaeijYp
\_Yh]j[Yg k � ^ZY aY adde[mjb a]Z ZjpZYqZh][e jg nY[oY a] ]^Z d[jY]g [\ ]^Z pej` s
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a gb[[]^Ze ZjpZYqZh][e s aY` ]^ZeZ\[eZ a f Z]]Ze adde[m jb a]j[Y s haY fZ [f]ajYZ`
fi aqZeapjYp ]^Z qac_Z a] ZqZei d[jY] o j]^ ]^Z qac_Zg [\ j]g YZjp^f[ejYp d[jY]g k
~ gg_b jYp a {� � � � � | h[[e`jYa]Z gig]Zb s ]^Z c[o \eZz_ZYhi �c]Ze ah]jYp [Y ]^Z
qac_Z a] ]^Z d[jY] {$ � � � < | s o^jh^ h[eeZgd[Y`g ][ [YZ ZcZbZY] [\ ]^Z ZjpZYqZh][e sjg `Zghejf Z` fi �
#5 �� �8 �� #5BC �� �8 " #5 �� BC �8 " #5 �� �8BC " #5� C �� �8 " #5 ��� C �8 " #5 �� �8� C�� " #5 �� �8�{� k�|

w^jg deZh[Y`j]j[YjYp ^ag de[qj`Z` gjpYj�haY] jbde[qZb ZY]g [Y ]^Z j]Zea]j[Y
h[_Y] [\ deZh[Y`j]j[YZ` �aYhx[g k �[oZqZe s ]^jg jg [Yci ]e_Z \[e ]^Z c[oZg] \Zo
{\Zo ]ZYg| ZjpZYqac_Zg k 5 jpZYqZh][eg agg[hja]Z` o j]^ ^jp^Ze ZjpZYqac_Zg bai
Y[] f ZYZ�] ag b_h^ \e[b ]^Z af[qZ � c]Ze s d[ggjfci `_Z ][ ]^Z c[oZe `ZpeZZ [\
gb [[]^YZgg [\ ]^Z agg[ hja]Z` ZjpZY\_Yh]j[Y k lY hagZ [\ ^_Y`eZ`g [e ]^[_gaY`g
[\ ZjpZYdajeg s YZo deZh[Y`j]j[YZeg g^[_c` f Z `ZqjgZ` ]^a] Zm]ZY` ]^Z af[qZ j`Za
[\ � c]ZejYp k ~ b a� [e oZanYZgg [\ h_eeZY] ZjpZYqac_Z g[cqZeg jg ]^a] ]^Zi `[ Y[]
a``eZgg ]^Z jgg_Z [\ deZh[Y`j]j[YjYp \[e ZjpZYqac_Zg ]^a] aeZ oZcc jYgj`Z ]^Z gd Zhy
]e_b k � jeZh] g[c_]j[Y ]Zh^Yjz_Zg aeZ ]^Z [Yci nY[oY bZaYg [\ deZh[Y`j]j[YjYp
o^jh^ o[en oZcc jY ]^jg gj]_a]j[Y k �[oZqZe ]^Zi aeZ ZmhZggjqZci h[g]cik �Zgdj]Z
]^Z af[qZ s deZh[Y`j]j[YZe {� k�| ^ag f ZZY _gZ` g_hhZgg\_ cci o j]^ qZei caepZ hach_y
ca]j[Yg s o^ZeZ ��� ZjpZYdajeg aeZ eZz_jeZ` k lY ]^ZgZ hach_ca]j[Yg s aY aqZeapZ [\�� ba]ejmyqZh][e b_c]jdcjha]j[Yg dZe ZjpZYdaje g[_p^] jg [fgZeqZ` k
� �101 

�
 R� � 
�� �S/1/WTS.
w[ g]_`i eZac gig]Zb g o j]^ ]^[_gaY`g [\ a][b g j] jg qj]ac ][ fZ af cZ ][ eZy

`_hZ ]^Z ZmZh_]j[Y ]jb Z fi gZqZeac [e`Zeg [\ b apYj]_`Z k ~ g jg [\]ZY ]^Z hagZ
jY g_h^ hach_ca]j[Yg s a h[bfjYa]j[Y [\ Z� hjZY] acp[ej]^b g aY` d[oZe\_c h[b y
d_]jYp d ca]\[eb g haY de[qj`Z pajYg jY ]jb Z ]^a] haY ^Zcd g[cqZ de[fcZb g ]^a]
o[_c` []^Zeo jgZ fZ deah]jhacci jY\ZagjfcZ k r jYj]Z `j}ZeZYhZ ]Zh^Yjz_Zg de[qj`Z`
[YZ [e`Ze [\ b apYj]_`Z jbde[qZb ZY] [qZe [\ dcaYZyoaqZ ]Zh^Yjz_Zg k w^Z h^[jhZ
[\ f Z]]Ze deZh[Y`j]j[YZeg aY` ZjpZYqac_Z h[`Zg b jp^] de[qj`Z a gjpYj�haY] a``jy
]j[Yac \ah][e k w^ZgZ jbde[qZb ZY]g b_g] f Z eZacjxZ` o j]^ daeaccZc h[bd_]jYp jY
b jY` k w^ZeZ aeZ \Zo cjb j]g jY ]^Z pajYg ]^a] haY fZ ah^ jZqZ` ]^e[_p^ daeaccZc
de[ hZggjYp s ga\Z \[e ]^Z YZZ` ][ _gZ adde[deja]Z acp[ej]^b g k
& �� 3 ���� ��� ��� ����� ��	 ��� � �����
w^Z daeaccZc jb dcZb ZY]a]j[Y [\ ]^Z h_eeZY] addcjha]j[Y _gZg ]^Z ��� h[b y

b_Yjha]j[Y cjfeaei ��� s ��� k w^Z daeaccZc ZYqje[Yb ZY] _gZ` \[e ]^Z `ZqZc[db ZY]
jg a hc_g]Ze [\ \[_e � jcjh[Y � ead^jhg �[oZe �^accZYpZ o[eng]a]j[Yg s Zah^ o j]^
\[_e de[ hZggjYp ZcZb ZY]g s jY]Zeh[YYZh]Z` ]^e[_p^ � j�� l aY` rjf Ze h^aYYZcg k ~
hc_g]Ze [\ Zjp^] l�� ��� o[eng]a]j[Yg s jY]Zeh[YYZh]Z` ]^e[_p^ aY ~ kw k� k ~Y
l�� �� y� b_c]jde[ hZgg[e o j]^ �� de[ hZgg[eg o jcc g[[Y fZ jYh[ed[ea]Z` ag oZcc k
w^Z aeh^ j]Zh]_eZ [\ ]^Z �� l gibbZ]ejh b_c]jde[ hZgg[eg ZYh[_eapZg ]^Z _gZ [\
a ^ jZeaeh^jhac de[peabb jYp b[`Zc o j]^ g^aeZ` bZb[ei daea`jpb ab[Yp jY]eay
Y[`Z de[ hZggjYp ZcZb ZY]g aY` bZggapZ daggjYp ab[Yp jY]ZeyY[`Z o[eng]a]j[Yg k
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~ c]^[_p^ ]^Z de[peab jg fagZ` [Y ��� aY` ]^Z b ZggapZ daggjYp daea`jpb s `jy
eZh]jqZg aY` h[bdjcZe [d]jb jxa]j[Yg haY Zagjci f Z d Ze\[ebZ` g[ ]^a] Zah^ o[eny
g]a]j[Y e_Yg o j]^ [YZ de[ hZgg f_] _gZg b_c]j]^eZa`jYp ][ daeaccZcjxZ Zah^ c[[d s
ag jY g^aeZ` b Zb[ei b ah^jYZg k
w^Z b ag]ZeygcaqZ b[`Zc jg \[ cc[oZ` \[e ]^Z ��r de[ hZ`_eZ k w^Z bag]Ze dZey

\[eb g b[g] [\ ]^Z deZde[ hZggjYp s h[bd_]jYp [\ ghacae qac_Zg s aY` eZhZjqjYp ]^Z
YZo d[]ZY]jac a] Zah^ ��r j]Zea]j[Y k w^Z b ag]Ze jg acg[ eZgd[Ygjf cZ \[e addcijYp
]^Z b jm jYp gh^Zb Z [Y ]^Z d[]ZY]jacg k w^Z gcaqZg aeZ aggjpYZ` acc ]^Z h[bd_]ay
]j[Yacci jY]ZYgjqZ o[en � g[cqjYp \[e ]^Z ZjpZYqac_Zg aY` ZjpZYqZh][eg s _d`a]jYp
]^Z h^aepZ `ZYgj]is aY` g[cqjYp ]^Z �[jgg[Y Zz_a]j[Y \[e ]^Z � ae]eZZ d[]ZY]jac k
& �� 3 ������ ( ��� ���
w^Z de[fcZb jg b addZ` [Y][ ]^Z de[hZgg[eg jY a `a]a daeaccZc oaik w^Z e[o g

[\ ]^Z �ab jc][Y jaY {aY` ]^ZeZ\[eZ ]^Z e[o g [\ ]^Z ZjpZYqZh][eg aY` d[]ZY]jac
qZh][eg| aeZ aggjpYZ` [Y `j}ZeZY] de[hZgg[eg s ahh[e`jYp ][ a dae]j]j[YjYp [\ ]^Z
d^igjhac `[b ajY k w^Z g_f`[bajYg aeZ Ya]_eacci h^[gZY ag g_fyh_fZg [e gcafg [\



��

]^Z `[bajY ag jcc_g]ea]Z` jY rjp_eZ � k�k w^Z de[peab [Yci eZz_ jeZg a \_Yh]j[Y
� {$ � � � < | ]^a] eZ]_eYg ]^Z de[ hZgg[e Y_bfZe o^ZeZ d[jY] {$ � � � < | eZgj`Zg k ~efjy]eaei dae]j]j[YjYpg aeZ ]^_g d[ggjfcZ s ac]^[_p^ j] jg Y[] hcZae o^Z]^Ze []^Ze [YZg
]^aY ]^Z [YZg b ZY]j[YZ` b ai fZ fZYZ�hjac k � jYhZ ]^Z b a]ejm jg Y[] ah]_acci
g][eZ` s aY Zmdcjhj] eZ[e`ZejYp haY fZ h[Ygj`ZeZ` g[ ]^a] ]^Z Y[`Zg [\ a de[hZgg[e
aeZ Y_bfZeZ` h[YgZh_]jqZcik �Y`Ze ]^jg h[YhZd]_acci ZagjZe gh^ZbZ s [Yci a cjg]
[\ d[jY]Zeg jg YZZ`Z` ]^a] `ZY[]Z o^ZeZ ]^Z e[o g [\ Zah^ de[hZgg[e g]ae] k w^Z
Y[Yyc[ hac dae] [\ ]^Z b a]ejm s o^jh^ jg a g_b [\ eaYny[YZ _d`a]Zg s jg b addZ` jY
a gjb jcae oaik r[e Zah^ a][b s aY` \[e Zah^ daje [\ z_aY]_b Y_bfZeg s ]^Z qZh][e
[\ ]^Z eaYny[YZ _d`a]Z jg dae]j]j[YZ` ahh[e`jYp ][ ]^Z e[o g j] h[Y]ejf_]Zg ][ k� j]^ ]^jg b addjYp s ]^Z g][eapZ eZz_jeZb ZY]g [\ ]^Z de[peab aeZ h[bdcZ]Zci
`jg]ejf_]Z` aY` caepZ de[fcZb g haY fZ g[cqZ` [Y ]^Z a\[eZb ZY]j[YZ` �� l hc_g]Ze k
& � 3 ���� ��� 3 �������	��� �� �������
lY ]^Z deZh[Y`j]j[YZ` �aYhx[g acp[ej]^b s ]^Z fagjg qZh][eg # s aY` ]^Z a_mjcyjaei qZh][eg � \[cc[o ]^Z gab Z `jg]ejf_]j[Y ag ]^Z ZjpZYqZh][eg k w^_g s acc qZh][e

_d`a]Zg {gamdi [dZea]j[Yg| haY fZ dZe\[ebZ` jY daeaccZc s aY` acc eZ`_h]j[Y [dy
Zea]j[Yg {Z kp ks g`[] [d Zea]j[Yg| eZz_jeZ a pc[fac eZ`_h]j[Y {Z kp ks p c[fac g_b | [\
]^Z dae]jac eZg_ c]g [Y Zah^ de[ hZgg[e k
w^Z ba]ejmyqZh][e b_c]jdci jg d Ze\[eb Z` jY ]^eZZ g]Zdg k r jeg] s ]^Z h[Y]ejf_y

]j[Yg [\ ]^Z `jap[Yacg {d[]ZY]jacg aY` ]^Z �adcahjaY `jap[Yac| jg h[bd_]Z` jY
daeaccZc [Y acc de[ hZgg[eg k �Zh[Y` s ]^Z h[Y]ejf_]j[Y [\ ]^Z �adcahjaY jg h[Ygj`y
ZeZ` [Y ]^Z e[o g [\ Zah^ de[ hZgg[e k ~ g jY ]^Z gZz_ZY]jac h[`Z s ]^jg jg d Ze\[ebZ`
fi _gjYp ]^Z g]ZYhjc jY\[eb a]j[Y k �[oZqZe s g[b Z [\ ]^Z YZjp^f[eg [\ ]^Z c[ hac
g_f`[bajY b ai eZgj`Z [Y `j}ZeZY] de[ hZgg[eg s aY` h[bb_Yjha]j[Y jg YZhZggaeik
r[e ]^ jg eZag[Y s a gd Zhjac deZde[hZggjYp d^agZ ^ag fZZY jbdcZb ZY]Z` s o^jh^ jg a
gd Zhjac hagZ [\ ]^Z ���~� �� l� cjfeaei ���� k �_ejYp ]^Z gZ]_d [\ ]^Z Y[Yyc[ hac
jY\[eb a]j[Y fi ]^Z bag]Ze s ]^Z gcaqZg c[ ha]Z o^jh^ [\ ]^Zje e[o g aeZ YZZ`Z` jY
]^Z g]ZYhjcg [\ []^Ze de[ hZgg[eg k � a]a g]e_h]_eZg aeZ f_jc] \[e acc ]^Z jY\[eb a]j[Y
]^a] YZZ`g ][ f Z h[bb_Yjha]Z` ab[Yp ]^Z adde[deja]Z de[hZgg[eg k lY ]^Z gZhy
[Y` g]Zd [\ b a]ejmyqZh][e b_c]jd cjha]j[Y s ]^jg jY\[eb a]j[Y jg Zmh^aYpZ` ab[Yp
]^Z de[hZgg[eg aY` ]^Z g]ZYhjc b_c]jdcjha]j[Y haY de[ hZZ` h[bdcZ]Zci jY daeaccZc k� jY hZ s [Yci YZaeZg] YZjp^f[e h[bb_Yjha]j[Y jg eZz_jeZ` s ]^jg ]Zh^Yjz_Z jg h[Ygj`y
Zeafci b[eZ Z� hjZY] ]^aY pc[facci h[ccZh]jYp ]^Z o^[cZ qZh][e [Y acc de[ hZgg[eg k
lY ]^Z ]^ je` g]Zd s Zah^ [\ ]^Z eaYny[YZ _d`a]Zg [\ ]^Z Y[Yyc[ hac h[bd[YZY]g
jg h[bd_]Z` ag a `jg]ejf_]Z` `[] de[`_h] k ~ cc c[ hac `[] de[`_h]g aeZ �eg] h[b y
d_]Z` fZ\[eZ a pc[fac g_bba]j[Y [\ ]^Zje qac_Zg ]anZg dcahZ k w^_g s b a]ejmyqZh][e
b_c]jdcjha]j[Y eZz_jeZg ]o[ h[bb_Yjha]j[YtgiYh^e[Yjxa]j[Y d[jY]g k )[]jhZ ]^a]
g[cqjYp {� k�| \[e ]^Z �ae]eZZ d[]ZY]jac o j]^ �[Y�_pa]Z � ea`jZY] s acg[ eZz_jeZg
a b a]ejmyqZh][e b_c]jdcjha]j[Y o j]^ ]^Z g]ZYhjc k w^Z de[ hZ`_eZ jg Zz_jqacZY] ][
]^Z gZh[Y` g]Zd af[qZ k
Xe]^[p[Yacjxa]j[Y jg a qZei ZmdZYgjqZ d^agZ [\ ]^Z deZh[Y`j]j[YZ` �aYhx[g s

aY` ag ]^Z Y_bfZe [\ eZz_jeZ` ZjpZYqZh][eg jYheZagZg s j] jg f [_Y` ][ fZ ]^Z
`[b jYaY] [YZ k ~ c]^[_p^ eZ[e]^[p[Yacjxa]j[Y eZh[qZeg ]^Z Y_bZejhac ahh_eahi
[\ ]^Z � eab y�h^b j`] de[ hZ`_eZ s j]g Ya]_eZ jg gZz_ZY]jac aY` jY`_hZg gZqZeac



��
giYh^e[Y jxa]j[Y d[jY]g k lY ]^Z h_eeZY] addcjha]j[Y s p c[fac g_bba]j[Yg [\ ]^Z
`[]yde[`_h]g ^aqZ f ZZY `ZcaiZ` g[ ]^a] [Y ci [YZ giYh^e[Yjxa]j[Y jg YZZ`Z` \[e
]^Zje h[bd_]a]j[Y k ~ cg[ s Zagjci [f]ajYZ` Zg]jb a]j[Yg [\ ]^Z qZh][e Y[eb g aeZ
_gZ` ][ d Ze\[eb ]^Z eZ[e]^[p[Yacjxa]j[Y ]Zg] k ~ g a eZg_c] ]^Z de[ hZ`_eZ ^ag [Y ci
]o[ giYh^e[Yjxa]j[Y d[jY]g aY` j] jg z_j]Z Z� hjZY] k �Z aeZ h_eeZY]ci o[enjYp [Y
aY [e]^[p[Yacjxa]j[Y de[ hZ`_eZ o^jh^ jg fagZ` [Yci [Y ��~ �y� e[_]jYZg s aY` j]
acg[ jYq[cqZg [Yci ]o[ giYh^e[Yjxa]j[Y d[jY]g k
rjYaccis ]^Z deZh[Y`j]j[YjYp _gZ` jg g]jcc ]^Z aqZeapjYp gh^Zb Z [qZe ]^Z YZjp^y

f[eg k �[oZqZe s ]^Z _gZ [\ ]^Z g]ZYhjc eZz_jeZg ]^Z gabZ h[bb_Yjha]j[Y da]]ZeY
ag jY b a]ejmyqZh][e b_c]jdcjha]j[Y k 5mdZejb ZY]g ^aqZ g^[oY ]^a] j\ ]^Z aqZeapjYp
jg cjb j]Z` [Y ]^Z c[ hac e[o g [Y Zah^ de[ hZgg[e s ]^Z Y_bfZe [\ �aYhx[g j]Zea]j[Yg
`[Zg Y[] jYheZagZ h[Ygj`Zeafcis f_] ]^Z ][]ac ZmZh_]j[Y ]jb Z b ai fZ eZ`_hZ` k
r_]_eZ s `jeZh]j[Yg jYhc_`Z a `[bajY `Zh[bd[gj]j[Y deZh[Y`j]j[YZe fagZ` [Y ]^Z
d^igjhac dae]j]j[YjYp [\ ]^Z `[b ajY k

� � ��TSU 2 W1�S01 
V� �T��V/1/WTS.
XYZ [\ ]^Z f jppZg] h^accZYpZg jY ZcZh]e[Y jh g]e_h]_eZ hach_ca]j[Yg jg jY b[cZh_ cae

`iYab jhg k � ^a] jg g[_p^] jg ]^Z pe[_Y` g]a]Z h[eeZgd[Y`jYp ][ ]^Z b jYjb_b
ZYZepi cZqZc s ab[Yp acc d[ggjf cZ ][d[c[pjhac g]e_h]_eZg [\ ]^Z hc_g]Ze k
w^Z ]idjhac adde[ah^ jY ]^jg h[Y]Zm] _gZg gjb_ca]Z` aYYZacjYp ���� k w^Z p[ac

jg ][ �Y` a ug]Za`iyg]a]Z v `jg]ejf_]j[Y s bZaYjYp s \[e � dae]jhcZg s �Y` c[ ha]j[Yg# C � 6 6 6 �#� ][ b jYjb jxZ ]^Z ][]ac ZYZepi ) {# C �# � � 6 6 6 �#� | [\ ]^Z gig]Zb k w^jgjg `[YZ fi g[cqjYp aY ae]j�hjac ]jb Zy`Zd ZY`ZY] de[fcZb [\ ]^Z \[eb ��� s

!  � 
'
� � " � � " � {

'
� � |

lY ]^Z af[qZ Zz_a]j[Y s � jg ]^Z qZc[hj]i [\ ]^Z pjqZY dae]jhcZ s � jg ]^Z \[ehZ
ah]jYp [Y j] s aY` � jg g[bZ `abdjYp {qjgh[gj]i | h[Z� hjZY] k w^Z a``j]j[Yac ]Zeb� s a qaejafcZ [\ ]jb Z

'
aY` ]ZbdZea]_eZ � s jg a eaY`[b \[ehZ ]^a] jg a``Z` ][

]^Z gig]Zb ZggZY]jacci ][ deZqZY] h[YqZepjYp ][ a c[hac b jYjb_b k w^Z \[ehZg �
aeZ Zagjci [f]ajYZ` \e[b ]^Z ZYZepjZg fi `j}ZeZY]ja]j[Y s aY` Zmdcjhj] \[eb_cag
aeZ aqajcafcZ \[e ]^jg k w^_g s ]^Z gig]Zb jg g]ae]Z` \e[b g[b Z jYj]jac h[Y�p_eay
]j[Y s aY` ]^ZY ]jb Zyg]ZddZ` _gjYp ]^Z \[ehZg [f]ajYZ` \e[b deZqj[_g g]Zd aY` a
gjbdcZ eaY`[b jxa]j[Y gh^ZbZ k w^jg jg eZd Za]Z` _Y]jc ]^Z ZYZepi g]afjcjxZg k ~Y
jcc_ g]ea]j[Y jg g^[oY jY rjp_eZ � k� k
l] jg jbd[e]aY] ][ eZacjxZ ]^a] ]^Z Y_bfZe [\ g]Zdg eZz_jeZ` ][ eZah^ ]^jg

pe[_Y` g]a]Z haY fZ qZei caepZ s d[]ZY]jacci jY ]^Z [e`Ze [\ ]ZYg [\ ]^[_gaY`g k
5ah^ [\ ]^ZgZ g]Zdg j]gZc\ eZz_jeZg a \_ccyf c[oY gZc\yh[Ygjg]ZY] hach_ca]j[Y s j kZ ks a
\Zo j]Zea]j[Yg Zah^ eZz_jejYp ]^Z hach_ca]j[Y [\ d[ggjfci ^_Y`eZ`g [e ]^[_gaY`g
[\ ZjpZYqac_Zg k w^jg h[Yg]j]_]Zg a eZac h[bd_]a]j[Yac h^accZYpZ k w^Z h[eZ [\ ]^Z
hach_ ca]j[Y eZgj`Zg jY ]^Z h[bd_]a]j[Y [\ a caepZ Y_bfZe [\ ZjpZYqZh][eg o^jh^ jg
]^Z b ajY g[_ehZ [\ `j� h_c]ik lY`ZZ` s b[g] nY[oY Y_bZejhac b Z]^[`g \[e caepZ
ZjpZYqac_Z de[fcZb g aeZ Z� hjZY] jY h[bd_]jYp a gbacc Y_bfZe [\ ]^Z gb accZg]
{[e caepZg]| ZjpZYqac_Zg k � ^ZY ]^jg Y_bfZe jg aY jbd[e]aY] \eah]j[Y [\ ]^Z gjxZ
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� [\ ]^Z b a]ejm s ]^ZgZ b Z]^[`g fZh[b Z jYZ}Zh]jqZ k l] jg jbd[e]aY] ][ `ZqZc[dYZo ]Zh^Yjz_Zg o^jh^ haY `Zac b [eZ Z� hjZY]ci o j]^ jY]Zej[e ZjpZYqac_Zg k�[oZqZe s ][ Y_b Zejhac aYacig]g s ]^Z Ya]_eac z_Zg]j[Y gZZb g ][ f Z o^Z]^Ze
ZjpZYqac_Zg haY fZ aq[j`Z` ac][pZ]^Ze k lY []^Ze o[e`g � jg j] d [ggjfcZ ][ eZ\[eb_y
ca]Z ]^Z [ejp jYac de[fcZb jY ]Zeb g [\ a hach_ca]j[Y o^jh^ `[Zg Y[] eZz_jeZ ]^Z
ZjpZYqac_Zg� �]ejh]ci gdZanjYp s ZjpZYqZh][eg aY` ]^ZeZ\[eZ ZjpZYqac_Zg aeZ Y[] eZy
acci YZZ`Z` k w^Z ZjpZYqZh][eg aeZ [Yci YZZ`Z` ][ h[bd_]Z ]^Z h^aepZ `ZYgj]i qja
Zz_a]j[Y {� k�| k )[]Z ]^a] a\]Ze `jgheZ]jxa]j[Y ]^Z \_Yh]j[Y ( fZh[b Zg a qZh][e [\
cZYp]^ � o^[gZ $y]^ h[bd[YZY] jg ]^Z adde[m jb a]j[Y [\ ( a] ]^Z b Zg^yd[jY] �5 kl\ oZ hacc # ]^Z b a]ejm o^[gZ h[c_bY qZh][eg aeZ ]^Z {Y[ebacjxZ`| ZjpZYqZh][eg(5 s $ � � � 6 6 6 � � s \[e ]^Z � [ hh_djZ` g]a]Zg s ]^ZY
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