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Fb� `QbQdY_ "̂TU"\Q"] QSXŶ U"�"\mU] `\_Yk k k k k k k k k k k k k k k k k k k k ((# $+

( Jjmloq^k`b#ab#i^#nr^kqfq¦#ab#`^i`^fob#a^kp#i�b^r#}}}}}}}}}}}}//}//# 23

( Sbjmifpp^db#ar#`ljm^oqfjbkq#�#pbi}}}}}}}}}}}}}}}}}}}//# +3

( M^kdrbqqb#ab#`lkqo°ib}}}}}}}}}}}}}}}}}}}}}}}}}}# ,*

( S¦di^db#ab#i^#arobq¦#ab#i�b^r/////////}}}}}}}}}}}}}}}}}}}}# ,*

( E¦qbodbkq}}}}}}}}/////////////////////////////////////////////////////////////////////////////////// ,,

( Sbjmifpp^db#ar#`ljm^oqfjbkq#�#a¦qbodbkq}}}}}}}}}}}}}}}}///# ,,

( E¦qbodbkqp#`lj_fk¦p}}}}}}}}}}}}}}}}}}}}}}}}}}/# ,,

( Sbjmifpp^db#ar#`ljm^oqfjbkq#�#molarfq#ab#ofk¤^db#bq#o¦di^db#ar#alpbro}}}//# ,-

.

./

.-



!

*5/>42829@!1A!7/B2"B/6??2772DDDDDDDDDDDDDDDDDDDDDDD### $&
# 48DA=H 6KFWHA=KH"""""""""""""""""""""""""""" ,.

,0<.;38=376!/0<!8;72;-550<AAAAAAAAAAAAAAAAAAAAAAA### $ +

# /EDJ=DK <=I FHE?H8CC=IPPPPPPPPPPPPPPPPPPPPPP####### ,3

.I720@6;9!1A!<>;4>/882!2@!1I8/>>/42!12!7/!8/05692DDDDDDDDD###########
!!!!!!!!!!!

%#

# 6W\ba QR S\[PaV\[` `b]]YzZR[aNV_R` Nb ]_\T_NZZR PP""""""""""
-0

# 6[[bYNaV\[ Qb ]_\T_NZZR(((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((( -1

# 7=HHEKABB8?= F8H=DJ8B +PPPPPPPPPPPPPPPP#################################### -3

+9@>2@629!2@!92@@;C/42 ################################################################################################## &$

# 1ABJH=I##PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP# .,

# .H8I <= B8L8?=PPPPPPPPPPPPPPPPPPPPPPPPPPPPP .-

# 1ABJH= <K JKN8K <Q8HHALW= <Q=8KPPPPPPPPPPPPPPPPPPPPPP# .-

+7/0<!/0!/@<176.=37660506=!0=!9>0!1-3;0!06!.-<!/0!8-660DDDDDDDDDD! &&!

,93;>8/@6;9?!<>/@6=A2?!2@!A@672?!DDDDDDDDDDDDDDDDDDDDD###### &(

&

# DN[VR_ Qb ON`""""""""""""""""""""""""
!!!!!!!!!!!!!!!!!!!!!! ,/

# AR ]N[VR_ v P\bcR_a` `b]z_VRb_ """"""""""""""""""""" ,0

# 8UN[TRZR[a QR ]_\T_NZZR (((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((( -1

/>A8=< 4JF3928?275 8<AF?85B? ######################################################################################### &#

<eegZcZo#}#XdccV�igZ#kdigZ# bVX]^cZpppppppppppppppppppp+ %"



.
+#

Q
i^

k
#a

b
#q
o^

s
^
fi

/
+#

Q
^
k
fb

o#
p
r
m
¦
of
b
r
o#

^
sb

`#
d
of
iib

p

0
+#

C
o^

p
#a

b
#i
^
s
^
d
b
#p

r
m
¦
of
b
r
o

1
+#

Q
^
k
fb

o#
fk

c¦
of
b
r
o

2
+#

C
o^

p
#a

b
#i
^
s
^
d
b
#f
k
c¦

of
b
r
o

3
+#

G
fiq

ob
p

#4
+#

Q
i^

n
r
b
#p

fd
k
^
i¦

qf
n
r
b

#5
+#

Q
^
k
k
b
^
r
#a

b
#`

l
j

j
^
k
a
b

#6
+#

E
fp

qo
f_

r
qb

r
o#

a
b
#m

ol
a
r
fq
p#

a
b
#i
^
s
^
d
b
#b

q#
a
b
#o

fk
¤
^
d
b
#

#.
-
+#

#.
.
+#

C
^
`#

�
#p

b
i

#.
/
+#

W
b
oo

l
r
#a

b
#p

¦
`
r
of
q¦

#a
r
#m

^
k
fb

o#
p
r
m
¦
of
b
r
o#

p
r
m
¦
of
b
r
o#

p
r
m
¦
of
b
r
o#

p
r
m
¦
of
b
r
o#

E
Y

d
U
b

]Y
f

q
W
c
i
j
Y
fh

g
g
i
d

t
f]
Y
i
f

E
Y

d
U
b

]Y
f

q
W
c
i
j
Y
fh

g
g
i
d

t
f]
Y
i
f

.
0
#

4#

I
�
S
X
Q
W
U
"Q
f
U
S
"f
U
^
dY
\Q
dU
e
b4

#D
b
#p

vp
q¥

j
b

m
b
oj

b
q#
a

b
#p

¦
`e

b
o#

b
cc

f`
^
`b

j
b

k
q#

sl
p#

s
^
fp

pb
iib

p
/

s
^
fp

pb
iib

p
/

7
bQ
c
"W
YS
\U
e
b"
T
U
"\
Q
"`
Q
b_
Y"
c
e
`
�
bY
U
e
bU
4#

Ji
#

^
m
m

l
oq

b
#r

k
#j

b
fii

b
r
o#

i^
s
^
d

b
#m

l
r
o#

ib
p#

s^
fp

pb
iib

p#
^
r
#k

fs
b
^

r
#a

r
#m

^
k
fb

o#
pr

m
¦
of
b

r
o/

#
"f

U
d̂Y

\Q
dU

`e
b
o#

b
ccf

`^

.
)

^
dY

\Q
dU

e
b4

#D
b
#p

vp
q

#b
cc
f`

^
`b

j
b
k
q#
s
l
p#



'

9M\MOU`i ,0 O[abQ^`_
?Ma`Qa^ 20+ YY
?Ma`Qa^ %_MZ_
\XMZ PQ `^MbMUX&

2-+ YY

AM^SQa^ 032 YY

E^[R[ZPQa^ 032 YY
E[UP_ ZQ` 0.'-WS
8XUYQZ`M`U[Z iXQO`^U]aQ --+(-/+ J(0+ ?e
EaU__MZOQ `[`MXQ ,3++ K
EaU__MZOQ PQ
OTMaRRMSQ

,2++ K

EaU__MZOQ PQ XM \[Y\Q ,++ K
EaU__MZOQ PQ XM
\[Y\Q PQ bUPMZSQ

.+ K

E^Q__U[Z Ma ^[NUZQ`
P$M^^UbiQ P$QMa

+'+. BEM %+'. NM^&(, BEM %,+ NM^&

@Z`QZ_U`i ,+ 8

*;I;<KWIBJKBHL>J K><AEBHL>J

p AQ RMN^UOMZ` _Q ^i_Q^bQ XQ P^[U` PQ Y[PURUQ^ XM O[ZOQ\`U[Z Q`

XQ_ OM^MO`i^U_`U]aQ_ `QOTZU]aQ_)



(

1FK> BDGFIK;EK> V C!;KK>EKBFE => CQLKBCBJ;K>LI &E[a^ [N`QZU^
aZQ bQ^_U[Z iXQO`^[ZU]aQ PQ OQ YMZaQX' bQaUXXQe QZb[dQ^ aZ
O[a^^UQX f X$MP^Q__Q _aUbMZ`Q 4

"=BJAN;JA>I'JK;E=;I=K>JK#BE?FR#;MZ_ OQ` Q(YMUX' b[a_
UZPU]aQ^Qe XQ Z[Y Pa Y[PjXQ Q` XQ ZaYi^[ PQ _i^UQ %-+
OTURR^Q_& ]aU _Q `^[abQ _a^ XM \[^`Q PQ X$M\\M^QUX)

Conformité aux normes et aux données de test/
Déclaration de conformité UE
7Q \^[PaU` ^j\[ZP Mad QdUSQZOQ_ PQ `[a`Q_ XQ_
PU^QO`UbQ_ Qa^[\jQZZQ_ QZ bUSaQa^ MUZ_U ]avg `[a`Q_
XQ_ Z[^YQ_ TM^Y[ZU_jQ_ O[^^Q_\[ZPMZ`Q_& ]aU
\^jb[UQZ` XQ YM^]aMSQ 79(



)

.1-240(6.215 ,6 4,*200(1+(6.215 +,
5U*74.6U

4><P<C;@>

p 9Q^`MUZ_ O[Y\[_MZ`_ Q` X$QYNMXXMSQ PQ b[`^Q XMbQ(bMU__QXXQ
_[Z` RMN^U]ai_ f \M^`U^ PQ YM`i^UMac ^QOdOXMNXQ_)
p AQ_ iXiYQZ`_ QZ YM`Uj^Q \XM_`U]aQ \[^`QZ` XQ_ UZ_O^U\`U[Z_
UZ`Q^ZM`U[ZMXQ_ 4 %7E<6 ' 7EG6 ' 7EDB6' 7EE6' ))))&
p AQ_ iXiYQZ`_ QZ OM^`[Z _[Z` RMN^U]ai_ f \M^`U^ PQ \M\UQ^
^QOdOXi Q` P[UbQZ` k`^Q Pi\[_i_ PMZ_ XQ_ NMO_ PQ `^U _iXQO`UR
\^iba_ f OQ` QRRQ`)
p CQ \M_ \XMOQ^ OQ_ YM`i^UMac PMZ_ XQ_ NMO_ f PiOTQ`_) AQ_
Pi\[_Q^ PMZ_ aZ OQZ`^Q PQ ^QOdOXMSQ)
p 9[Z`MO`Q^ XQ_ OQZ`^Q_ O[ZOQ^Zi_ \[a^ [N`QZU^ PQ_
UZR[^YM`U[Z_ _a^ XQ_ Yi`T[PQ_ Q` \[UZ`_ PQ YU_Q Ma ^QNa`)

.E?FID;KBFEJ => JW<LIBKW

#71 08')/2*.- () 4.20) &//&0)*+

p AQ_ MPaX`Q_ P[UbQZ` RMU^Q \M^`UOaXUj^QYQZ` M``QZ`U[Z QZ
a`UXU_MZ` OQ` M\\M^QUX f \^[cUYU`i P$QZRMZ`_) CQ \Q^YQ``Qe \M_ f
PQ VQaZQ_ QZRMZ`_ PQ V[aQ^ MbQO X$M\\M^QUX) CQ \Q^YQ``Qe \M_ f
PQ VQaZQ_ QZRMZ`_ [a f PQ_ \Q^_[ZZQ_ UZRU^YQ_ P$a`UXU_Q^

X$M\\M^QUX _MZ_ _a^bQUXXMZOQ)

p Ji^URUQe ]aQ XQ XMbQ(bMU__QXXQ [a _[Z QYNMXXMSQ Q_` QcQY\`
PQ `[a` P[YYMSQ) CQ PiYM^^Qe VMYMU_ aZ M\\M^QUX X[^_]asUX
Q_` QZP[YYMSi PQ ]aQX]aQ YMZUj^Q 5 bQaUXXQe O[Z`MO`Qe XQ
_Q^bUOQ M\^j_(bQZ`Q MS^ii)



*

p C$a`UXU_Qe ]aQ XQ_ \UjOQ_ Pi`MOTiQ_ P$[^USUZQ)
p 8bMZ` X$UZ_`MXXM`U[Z' bi^URUQe ]aQ XQ XMbQ(bMU__QXXQ Q_`

p Ji^URUQe ]aQ b[`^Q \^U_Q iXQO`^U]aQ Q_` O[ZR[^YQ Mac Z[^YQ_
QZ bUSaQa )̂
p H[a_ XQ_ N^MZOTQYQZ`_ iXQO`^U]aQ_ P[UbQZ` O[^^Q_\[ZP^Q
Mac bMXQa^_ UZPU]aiQ_ _a^ XM \XM]aQ _USZMXi`U]aQ)
p H^j_ UY\[^`MZ` 4 bi^URUQe ]aQ XQ XMbQ(bMU__QXXQ Z$Q_` \M_ \[_i
_a^ XQ OgNXQ P$MXUYQZ`M`U[Z)

p CQ N^MZOTQe VMYMU_ XQ XMbQ(bMU__QXXQ Ma Y[dQZ P$aZQ
^MXX[ZSQ iXQO`^U]aQ [a P$aZQ \^U_Q YaX`U\XQ) AM \^U_Q P[U` k`^Q
RMOUXQYQZ` MOOQ__UNXQ aZQ R[U_ XQ XMbQ(bMU__QXXQ UZ_`MXXi )
p 8\^j_ Mb[U^ UZ_`MXXi XQ XMbQ(bMU__QXXQ _a^ aZ QY\XMOQYQZ`
MPi]aM`' RMU`Q_ (XQ R[ZO`U[ZZQ^ f bUPQ X[^_ PQ XM \^QYUj^Q
a`UXU_M`U[Z)

7J;@> HLFKB=B>E

p 9Q XMbQ(bMU__QXXQ Q_` QcOXa_UbQYQZ` PQ_`UZi f aZ a_MSQ
P[YQ_`U]aQ) CQ X$a`UXU_Qe f MaOaZQ Ma`^Q RUZ) H[a`Q a`UXU_M`U[Z
Pa XMbQ(bMU__QXXQ f PQ_ RUZ_ O[YYQ^OUMXQ_ MZZaXQ XM SM^MZ`UQ)

PiN^MZOTi)

p ;iNMXXQe XQ_ YM`i^UMac P$QYNMXXMSQ O[YYQ UZPU]ai Q`
YQ``Qe(XQ_ Ma ^QNa` O[ZR[^YiYQZ` Mac ^jSXQ_ M\\XUOMNXQ_)

$.*-21 *,/.02&-21 /)-(&-2 +!*-12&++&2*.- (3 +&4)"4&*11)++)

p @Z_`MXXQe b[`^Q XMbQ(bMU__QXXQ PMZ_ aZ QZP^[U` MPi]aM`' ZQ
\[_MZ` \M_ PQ ^U_]aQ \[a^ XM _iOa^U`i Q` PQ ZUbQMa)
p E^[OiPQe f X$UZ_`MXXM`U[Z Q` Ma ^MOO[^PQYQZ` PQ b[`^Q XMbQ(
bMU__QXXQ QZ _aUbMZ` XQ_ UZ_`^aO`U[Z_)
p 9Q XMbQ(bMU__QXXQ ZQ P[U` k`^Q UZ_`MXXi Q` ^i\M^i ]aQ \M^ aZ
_Q^bUOQ M\^j_ bQZ`Q MS^ii)



+

p CQ Y[Z`Qe \M_' ZQ b[a_ M__QdQe \M_ [a ZQ \XMOQe \M_ PQ
OTM^SQ _a^ XM \[^`Q [abQ^`Q Pa XMbQ(bMU__QXXQ 4 UX \[a^^MU` _Q
^QZbQ^_Q )̂
p CQ \XMOQe VMYMU_ PMZ_ XQ PU_`^UNa`Qa^ PQ Pi`Q^SQZ` Q` PQ
\^[PaU` PQ XMbMSQ PQ b[`^Q XMbQ(bMU__QXXQ P$Ma`^Q_ \^[PaU`_
]aQ OQac _\iOUMXQYQZ` O[Zha_ \[a^ XQ XMbQ bMU__QXXQ) r
PiRMa`' Z[`^Q _[OUi`i ZQ _Ma^MU` k`^Q `QZaQ ^Q_\[Z_MNXQ PQ
`[a` P[YYMSQ ]aQ \[a^^MU` _aNU^ b[`^Q XMbQ(bMU__QXXQ)
p A$QMa O[Z`QZaQ PMZ_ XM OabQ PQ XMbMSQ Pa XMbQ(bMU__QXXQ
Z$Q_` \M_ \[`MNXQ) CQ XM NabQe \M_)
p ;a RMU` Pa PMZSQ^ P$Qc\X[_U[Z' ZQ \XMOQe MaOaZ PU__[XbMZ`
OTUYU]aQ [a _[XbMZ` PMZ_ XQ XMbQ(bMU__QXXQ)

p Ji^URUQe ]aQ XQ_ [NVQ`_ PQ \XM_`U]aQ ^i_U_`QZ` f XM OTMXQa^
MbMZ` PQ XQ_ XMbQ^ QZ XMbQ(bMU__QXXQ)
p 9Q` M\\M^QUX \Qa` k`^Q a`UXU_i \M^ PQ_ QZRMZ`_ gSi_ P$Ma
Y[UZ_ 2 MZ_ Q` \M^ PQ_ \Q^_[ZZQ_ MdMZ` PQ_ OM\MOU`i_
\Td_U]aQ_' _QZ_[^UQXXQ_ [a YQZ`MXQ_ ^iPaU`Q_ [a PiZaiQ_
PsQc\i^UQZOQ [a PQ
p O[ZZMU__MZOQ' _$UX_ %_U QXXQ_& _[Z` O[^^QO`QYQZ` _a^bQUXXi%Q&_
[a _U PQ_ UZ_`^aO`U[Z_ ^QXM`UbQ_ f X$a`UXU_M`U[Z PQ X$M\\M^QUX QZ
`[a`Q _iOa^U`i XQa^ [Z` i`i P[ZZiQ_ Q` _U XQ_ ^U_]aQ_ QZO[a^a_
[Z` i`i M\\^iTQZPi_) AQ_ QZRMZ`_ ZQ P[UbQZ` \M_ V[aQ^ MbQO
XsM\\M^QUX) AQ ZQ``[dMSQ Q` X$QZ`^Q`UQZ \M^ X$a_MSQ^ ZQ P[UbQZ`
\M_ k`^Q QRRQO`ai_ \M^ PQ_ QZRMZ`_ _MZ_ _a^bQUXXMZOQ
p GQaX_ XQ_ [NVQ`_ MPM\`i_ Ma XMbMSQ QZ XMbQ(bMU__QXXQ P[UbQZ`
k`^Q UZ`^[PaU`_ PMZ_ XM YMOTUZQ) <Z [a`^Q' ZQ Pi\M__Qe \M_ XM
OM\MOU`i PQ OTM^SQYQZ` PQ_ \MZUQ^_)r PiRMa`' Z[`^Q _[OUi`i
ZQ _Ma^MU` k`^Q `QZaQ ^Q_\[Z_MNXQ PQ `[a`Q ^Mda^Q [a PQ `[a`Q
R[^YM`U[Z PQ ^[aUXXQ _a^ XM \M^[U UZ`Q^ZQ PQ b[`^Q XMbQ(bMU__QXXQ
OMa_iQ \M^ PQ_ Y[abQYQZ`_ Pa \MZUQ^)



,

3FLI C; JW<LIBKW =>J >E?;EKJ

p 8\^j_ XQ PiNMXXMSQ Pa XMbQ(bMU__QXXQ' bQUXXQe f `QZU^ XQ_
YM`i^UMac P$QYNMXXMSQ T[^_ PQ \[^`iQ PQ_ QZRMZ`_)
p CQ XMU__Qe \M_ XQ_ QZRMZ`_ V[aQ^ MbQO [a YQ``^Q QZ YM^OTQ
XQ XMbQ(bMU__QXXQ)
p FMZSQe XQ_ Pi`Q^SQZ`_ Q` \^[PaU`_ PQ ^UZhMSQ T[^_ PQ \[^`iQ
PQ_ QZRMZ`_)
p HQZU^ XQ_ QZRMZ`_ f X$iOM^` Pa XMbQ(bMU__QXXQ X[^_]asUX Q_`
[abQ^` 4 UX \Qa` O[Z`QZU^ PQ_ ^i_UPa_ PQ _aN_`MZOQ_
PQ ZQ``[dMSQ)
p JQUXXQe f OQ ]aQ b[`^Q MZOUQZ XMbQ(bMU__QXXQ ZQ \[_Q MaOaZ
^U_]aQ f b[_ QZRMZ`_) @X Q_` M^^Ubi ]aQ PQ_ QZRMZ`_ _$QZRQ^YQZ`
f X$UZ`i^UQa^ PQ XMbQ(bMU__QXXQ_ a_MSi_) E[a^ \^ibQZU^ OQ``Q
_U`aM`U[Z' N^U_Qe XQ _d_`jYQ PQ bQ^^[aUXXMSQ Pa XMbQ(bMU__QXXQ
Q` M^^MOTQe XQ_ OgNXQ_ iXQO`^U]aQ_ MbMZ` _M YU_Q Ma ^QNa`)

_iOa^U`i YQ` XQ XMbQ(bMU__QXXQ f X$M^^k` QZ OM_ P$[abQ^`a^Q PQ
XM \[^`Q)

p ; AM \[^`Q ZQ P[U` \M_ XMU__iQ QZ \[_U`U[Z [abQ^`Q PMZ_
XM YQ_a^Q [n OQXM \[a^^MU` \^i_QZ`Q^ aZ PMZSQ^ PQ
NM_OaXQYQZ`)
p B@G< <C >8F;<4 AQ_ O[a`QMac Q` XQ_ Ma`^Q_ a_`QZ_UXQ_
\[UZ`a_ P[UbQZ` k`^Q \XMOi_ PMZ_ XQ \MZUQ^ \[UZ`Q bQ^_ XQ
NM_ [a QZ \[_U`U[Z T[^Ue[Z`MXQ)
p GU XQ OgNXQ P$MXUYQZ`M`U[Z Q_` QZP[YYMSi' UX P[U` k`^Q
^QY\XMOi \M^ XQ RMN^UOMZ`' _[Z _Q^bUOQ M\^j_ bQZ`Q [a PQ_
\Q^_[ZZQ_ PQ ]aMXURUOM`U[Z _UYUXMU^Q MRUZ P$ibU`Q^ aZ PMZSQ^)
p

8 OMa_Q' Z[`MYYQZ`' P$aZ PiN[^PQYQZ` P$QMa OTMaPQ
\[__UNXQ' Z$[ab^Qe VMYMU_ XM \[^`Q Pa XMbQ(bMU__QXXQ QZ MaOaZQ
OU^O[Z_`MZOQ \QZPMZ` XQ R[ZO`U[ZZQYQZ`) IZ PU_\[_U`UR PQ



$#

,E <;J => =PJ?FE<KBFEE>D>EK
p H[a` PiRMa` PQ R[ZO`U[ZZQYQZ` Pa XMbQ(bMU__QXXQ P[U`
UY\i^M`UbQYQZ` k`^Q ^i\M^i \M^ aZQ \Q^_[ZZQ ]aMXURUiQ) H[a`Q
^i\M^M`U[Z ^iMXU_iQ \M^ aZQ \Q^_[ZZQ Ma`^Q ]a$aZ `QOTZUOUQZ
PQ _Q^bUOQ M\^j_ bQZ`Q MS^ii QZ`^MlZQ^M X$MZZaXM`U[Z PQ XM
SM^MZ`UQ)
p 8bMZ` P$QRRQO`aQ^ `[a`Q ^i\M^M`U[Z _a^ XQ XMbQ(bMU__QXXQ'
\^QZQe _[UZ PQ XM PiN^MZOTQ^ Pa ^i_QMa iXQO`^U]aQ) 9[a\Qe
XQ_ Ra_UNXQ_ [a PiN^MZOTQe XQ XMbQ(bMU__QXXQ) CQ \M_ `U^Q^ _a^
XQ OgNXQ \[a^ PiN^MZOTQ^ XQ XMbQ(bMU__QXXQ) E^QZQe _[UZ PQ
RQ^YQ^ X$M^^UbiQ P$QMa)
4><FDD;E=;KBFEJ
p E[a^ ZQ \M_ SM_\UXXQ^ X$QMa Q` X$iZQ^SUQ' QZXQbQe XQ_ S^[_
^i_UPa_ P$MXUYQZ`_ MbMZ` PQ YQ``^Q XM bMU__QXXQ PMZ_ XM XMbQ
bMU__QXXQ) BQ``Qe XQ XMbQ(bMU__QXXQ QZ YM^OTQ M\^j_ X$Mb[U^
QZ`Uj^QYQZ` OTM^Si)
p C$a`UXU_Qe XQ \^[S^MYYQ PQ \^iXMbMSQ ]aQ _U ZiOQ__MU^Q)
p @Z_`MXXQe XQ_ [NVQ`_ O^Qac `QX_ ]aQ XQ_ N[X_' bQ^^Q_ Q` \[`_ PQ
YMZUj^Q f OQ ]a$UX_ _[UQZ` `[a^Zi_ bQ^_ XQ NM_)

p @X Q_` O[Z_QUXXi PQ ZQ \M_ _a^OTM^SQ^ XQ XMbQ(bMU__QXXQ Q` PQ
ZQ \M_ d UZ_`MXXQ^ PQ XM bMU__QXXQ PQ ZM`a^Q PURRi^QZ`Q PQ OQXXQ
UZPU]aiQ)

1> G;J C;M>I >E C;M>"M;BJJ>CC> &
p 9QZP^Q_ PQ OUSM^Q``Q_' ^Q_`Q_ PQ N[aSUQ' OU^MSQ' _aN_`MZOQ_
OTUYU]aQ_' YM`i^UMac f NM_Q P$MXXUMSQ_ RQ^^Qac)



$$

p =[a^OTQ``Q_' OaUXXj^Q_ Q` O[a`QMac f YMZOTQ PQ N[U_' PQ
O[^ZQ [a P$Ub[U^Q [a UZO^a_`i PQ ZMO^Q 5 [NVQ`_ O[XXi_' \QUZ`a^Q'
M^`UOXQ_ YMOaXi_ PQ \^[PaU`_ OTUYU]aQ_ MN^M_UR_' MOUPQ_ [a
NM_U]aQ_)
p DNVQ`_ PQ \XM_`U]aQ ZQ ^i_U_`MZ` \M_ f XM OTMXQa '̂ ^iOU\UQZ`_
PQ OaUb^Q [a i`MYi_)

p DNVQ`_ P$MXaYUZUaY Q` P$M^SQZ` %UX_ \QabQZ` _Q PiO[X[^Q^ [a
_Q `Q^ZU^&)
p 9Q^`MUZ_ bQ^^Q_ R^MSUXQ_' XQ_ \[^OQXMUZQ_ [^ZiQ_ PQ Y[`UR_
PiO[^M`UR_ UY\^UYi_' ]aU _$Q_`[Y\QZ` YkYQ M\^j_ XQ
\^QYUQ^ XMbMSQ' OQ^`MUZ_ M^`UOXQ_ PQ O^U_`MX' ]aU \Q^PQZ` XQa^
`^MZ_\M^QZOQ MbQO XQ `QY\_' XQ_ O[abQ^`_ O[XXi_ ZQ ^i_U_`MZ`
\M_ f XM OTMXQa '̂ XQ_ bQ^^Q_ PQ O^U_`MX Ma \X[YN -0(.+ #' XQ_
\XMZOTQ_ f PiO[a\Q '̂ XQ_ M^`UOXQ_ RMN^U]ai_ MbQO PQ XM RUN^Q
_dZ`Ti`U]aQ)
p AQ_ M^`UOXQ_ MN_[^NMZ`_ `QX_ ]aQ XQ_ i\[ZSQ_ [a XQ_ `[^OT[Z_
ZQ _[Z` \M_ XMbMNXQ_ QZ XMbQ(bMU__QXXQ)

(KK>EKBFE &E^QZQe _[UZ P$MOTQ`Q^ PQ_ M^`UOXQ_ XMbMNXQ_ QZ
XMbQ(bMU__QXXQ f \M^`U^ P$MaV[a^P$TaU)

.156(//(6.21 +7 /(8,"8(.55,//,

3FJBKBFEE>D>EK =L C;M>"M;BJJ>CC>

E[a^ UZ_`MXXQ^ b[`^Q XMbQ(bMU__QXXQ' \^QZQe _[UZ PQ OT[U_U^ aZ
QZP^[U` [n b[a_ \[a^^Qe RMOUXQYQZ` OTM^SQ^ Q` PiOTM^SQ^
b[`^Q bMU__QXXQ)

C$UZ_`MXXQe \M_ b[`^Q XMbQ(bMU__QXXQ PMZ_ aZ XUQa [n XM
`QY\i^M`a^Q MYNUMZ`Q \Qa` PQ_OQZP^Q _[a_ + o9)



$%

8bMZ` PQ XQ \[_U`U[ZZQ '̂ _[^`Qe XQ XMbQ(bMU__QXXQ PQ _[Z
QYNMXXMSQ QZ ^Q_\QO`MZ` XQ_ MbQ^`U__QYQZ`_ M\\[_i_ _a^
OQXaU(OU)

E[_U`U[ZZQe XQ XMbQ(bMU__QXXQ f \^[cUYU`i P$aZQ M^^UbiQ Q`
ibMOaM`U[Z P$QMa) J[a_ PQbQe UZ_`MXXQ^ b[`^Q XMbQ(bMU__QXXQ
PQ YMZUj^Q f ZQ \M_ Y[PURUQ^ XQ_ ^MOO[^P_ aZQ R[U_ OQac(OU
QRRQO`ai_)

CQ _MU_U__Qe \M_ XQ XMbQ(bMU__QXXQ \M^ XM \[^`Q [a \M^ XQ
\MZZQMa PQ O[YYMZPQ \[a^ XQ Pi\XMOQ )̂

E^QZQe _[UZ PQ XMU__Q^ aZ Q_\MOQ Ma`[a^ Pa XMbQ(bMU__QXXQ PQ
YMZUj^Q f \[ab[U^ XQ Pi\XMOQ^ RMOUXQYQZ` P$MbMZ` QZ M^^Uj^Q
\QZPMZ` XQ ZQ``[dMSQ)

E^QZQe _[UZ PQ ZQ \M_ O[UZOQ^ XQ_ `adMac P$M^^UbiQ P$QMa
Q` PQ bUPMZSQ QZ \[_U`U[ZZMZ` XQ XMbQ(bMU__QXXQ) <Z [a`^Q'
\^QZQe _[UZ PQ ZQ \M_ O[UZOQ^ XQ OgNXQ iXQO`^U]aQ _[a_ XQ
XMbQ(bMU__QXXQ)

FiSXQe XQ_ \UQP_ ^iSXMNXQ_ Pa XMbQ(bMU__QXXQ PQ YMZUj^Q f
OQ ]a$UX _[U` f ZUbQMa Q` NUQZ _`MNXQ) AQ N[Z \[_U`U[ZZQYQZ`
Pa XMbQ(bMU__QXXQ Q_` Q__QZ`UQX \[a^ aZQ N[ZZQ [abQ^`a^Q
Q` RQ^YQ`a^Q PQ XM \[^`Q)

GU XM\[^`QPQb[`^Q XMbQ(bMU__QXXQZQ_QRQ^YQ\M_O[^^QO`QYQZ`'
bi^URUQe ]aQ XQ XMbQ(bMU__QXXQ Q_` f ZUbQMa Q` _`MNXQ _a^ XQ _[X 5
PMZ_ XQ OM_ O[Z`^MU^Q' \[_U`U[ZZQe XQ XMbQ(bMU__QXXQ PQ YMZUj^Q
_`MNXQ QZ MSU__MZ` _a^ XQ_ \UQP_ ^iSXMNXQ_)

4;<<FI=>D>EK =!>;L

Ji^URUQe ]aQ X$UZ_`MXXM`U[Z PQ \X[YNQ^UQ UZ`i^UQa^Q O[ZbUQZ` f
X$UZ_`MXXM`U[Z P$aZ XMbQ(bMU__QXXQ) C[a_ b[a_ ^QO[YYMZP[Z_



%&

QZ [a`^Q P$UZ_`MXXQ^ aZ RUX`^Q f X$QZ`^iQ PQ b[`^Q P[YUOUXQ' PQ
YMZUj^Q f ibU`Q^ ]a$aZQ O[Z`MYUZM`U[Z %_MNXQ' M^SUXQ' ^[aUXXQ'
Q`O)& ibQZ`aQXXQYQZ` `^MZ_\[^`iQ PMZ_ XQ ^i_QMa P$QMa [a PMZ_
X$UZ_`MXXM`U[Z PQ \X[YNQ^UQ UZ`i^UQa^Q OMa_Q `[a` P[YYMSQ Ma
XMbQ(bMU__QXXQ Q` f \^ibQZU^ `[a_ Pi_MS^iYQZ`_ `QX_ ]aQ XQ
VMaZU__QYQZ` PQ XM bMU__QXXQ [a XM R[^YM`U[Z PQ Pi\m`_ M\^j_
XQ XMbMSQ)

6LP;L =!;IIBMW> =!>;L

A$M\\M^QUX P[U` k`^Q ^MOO[^Pi Ma ^i_QMa PQ
PU_`^UNa`U[Z P$QMa QZ a`UXU_MZ` XQ_
QZ_QYNXQ_ PQ ^MOO[^PQYQZ` ZQaR_ R[a^ZU_
MbQO X$M\\M^QUX' UX O[ZbUQZ` PQ ZQ \M_
^ia`UXU_Q^ PQ_ QZ_QYNXQ_ PQ ^MOO[^PQYQZ`
a_MSi_

8bMZ` PQ ^MOO[^PQ^ XQ `adMa P$M^^UbiQ
P$QMa ZQaR [a X[ZS`QY\_ UZa`UXU_i f b[`^Q
XMbQ(bMU__QXXQ' RMU`Q_ O[aXQ^ PQ X$QMa PMZ_
OQXaU(OU \QZPMZ` aZ Y[YQZ`) FMOO[^PQ^ f
XM YMUZ XQ `adMa P$M^^UbiQ P$QMa
PU^QO`QYQZ` Ma ^[NUZQ` P$M^^UbiQ) AM
\^Q__U[Z Ma ^[NUZQ` P[U` k`^Q Ma YUZUYaY
PQ +'+. B\M Q` Ma YMcUYaY PQ , B\M)
GU XM \^Q__U[Z P$QMa Q_` _a\i^UQa^Q f ,
B\M' UZ_`MXXQe aZ PU_\[_U`UR ^iPaO`Qa^ PQ
\^Q__U[Z QZ`^Q XQ ^[NUZQ` Q` XQ `adMa)

IZQ R[U_ XQ_ ^MOO[^P_ QRRQO`ai_' [ab^Qe XQ ^[NUZQ` f R[ZP Q`
bi^URUQe X$i`MZOTiU`i) E[a^ XM _iOa^U`i PQ b[`^Q XMbQ(bMU__QXXQ'
\^QZQe _[UZ PQ `[aV[a^_ RQ^YQ^ XQ ^[NUZQ` P$M^^UbiQ M\^j_ XM RUZ
PQ OTM]aQ \^[S^MYYQ)



%'

1) &9Q^`MUZ_ Y[PjXQ_ a`UXU_QZ` aZ
_d_`jYQ 8]aM_`[\) GU b[`^Q XMbQ(
bMU__QXXQ Q_` i]aU\i PQ OQ _d_`jYQ'
UX d M Pa O[a^MZ` MbQO aZQ `QZ_U[Z
PMZSQ^Qa_Q)CQ O[a\Qe VMYMU_
X$QYN[a` 8]aM_`[\ Q` bQUXXQe f OQ ]a$UX
ZQ _[U` \M_ \XUi [a `[^Pa)

6LP;L => MB=;E@>

DZ \Qa` ^MOO[^PQ^ XQ `adMa PQ bUPMZSQ'
_[U` PU^QO`QYQZ` f aZQ bUPMZSQ RUcQ'
_[U` Ma ^MOO[^P _\iOUMX _[a_ X$ibUQ )̂ 8a
Y[dQZ P$aZ `adMa O[aPi _\iOUMX %_U
PU_\[ZUNXQ&' [Z \Qa` bUPMZSQ^ XM XMbQ(
bMU__QXXQ PU^QO`QYQZ` PMZ_ X$ibUQ^ QZ
MOO^[OTMZ` XQ `adMa O[aPi Ma N[^P
PQ X$ibUQ )̂ 9Q ^MOO[^PQYQZ` P[U` _Q
`^[abQ^ f Ma Y[UZ_ 0+ OY Q` Ma \Xa_
,,+ OY Pa ZUbQMa Pa _[X)



%(

5_O[]S\\OVOW] 4 A[^_]asaZ `adMa PQ bUPMZSQ PQ \Xa_ PQ
/ Y Q_` a`UXU_i' XQ_ a_`QZ_UXQ_ \QabQZ` ^Q_`Q^ _MXQ_) ;MZ_ OQ
OM_' Z[`^Q _[OUi`i PiOXUZQ^M `[a`Q ^Q_\[Z_MNUXU`i)



%)

4;<<FI=>D>EK WC><KIBHL>
AM \^U_Q MbQO `Q^^Q PQ b[`^Q XMbQ(bMU__QXXQ P[U` k`^Q ^MOO[^PiQ
f aZQ \^U_Q MbQO YU_Q f XM `Q^^Q P[Z` XM `QZ_U[Z Q` X$UZ`QZ_U`i
O[^^Q_\[ZPQZ` Mac bMXQa^_ \^ibaQ_ %_aUbMZ` XQ_ Z[^YQ_ QZ
bUSaQa^&) GU b[`^Q X[SQYQZ` ZQ O[Y\[^`Q \M_ P$UZ_`MXXM`U[Z
MbQO YU_Q f XM `Q^^Q' RMU`Q_ ^iMXU_Q^ OQ `d\Q P$UZ_`MXXM`U[Z \M^
aZ iXQO`^UOUQZ ]aMXURUi) <Z OM_ P$a`UXU_M`U[Z _MZ_ YU_Q f XM `Q^^Q'
Z[`^Q _[OUi`i PiSMSQ^M `[a`Q ^Q_\[Z_MNUXU`i \[a^ `[a`Q \Q^`Q
P$a_MSQ ]aU \[a^^MU` _Q \^[PaU^Q)
@Z`QZ_U`i Pa Ra_UNXQ UZ`i^UQa^ 4 ,+(,1 8)
J[`^Q XMbQ(bMU__QXXQ Q_` O[ZRUSa^iQ \[a^ R[ZO`U[ZZQ^ QZ
--+(-/+ J) AQ XMbQ(bMU__QXXQ P[U` k`^Q PiN^MZOTi \QZPMZ`
XQ )

I`UXU_Q^QZ\Q^YMZQZOQXM\^U_Q U_[XiQ R[a^ZUQMbQOX$M\\M^QUX)

r NM__Q `QZ_U[Z' X$QRRUOMOU`i PQ b[`^Q XMbQ(
bMU__QXXQ Q_` UZRi^UQa^Q)

GU XQ OgNXQ P$MXUYQZ`M`U[Z Q_` QZP[YYMSi' UX P[U` k`^Q ^QY\XMOi
\M^ XQ RMN^UOMZ`' _[Z _Q^bUOQ M\^j_(bQZ`Q [a aZQ \Q^_[ZZQ
PQ ]aMXURUOM`U[Z _UYUXMU^Q' MRUZ P$ibU`Q^ aZ PMZSQ )̂

E[a^ PQ_ ^MU_[Z_ PQ _iOa^U`i' M__a^Qe(b[a_ PQ
`[aV[a^_ PiN^MZOTQ^ XM \^U_Q f XM RUZ Pa \^[S^MYYQ)
8RUZ P$ibU`Q^ aZQ iXQO`^[Oa`U[Z' ibU`Q^ PQ PiN^MZOTQ^ X$M\\M^QUX
X[^_]aQ b[_ YMUZ_ _[Z` Y[aUXXiQ_
;iN^MZOTQe `[aV[a^_ b[`^Q XMbQ(bMU__QXXQ \M^ XM \^U_Q)
CQ VMYMU_ `U^Q^ XQ OgNXQ iXQO`^U]aQ XaU(YkYQ)

CQ \M_ YQ``^Q QZ YM^OTQ Ma Y[dQZ P$aZ \^[S^MYYM`Qa^'
P$aZQ YUZa`Q^UQ' [a P$aZ _d_`jYQ PQ O[YYMZPQ f PU_`MZOQ

_i\M^i [a `[a` Ma`^Q PU_\[_U`UR ]aU YQ` X$M\\M^QUX _[a_ `QZ_U[Z

Ma`[YM`U]aQYQZ`)



%*

.EJK;CC;KBFE JFLJ LE GC;E => KI;M;BC

GU b[a_ _[aTMU`Qe UZ_`MXXQ^ b[`^Q XMbQ(bMU__QXXQ _[a_ aZ \XMZ
PQ `^MbMUX' bi^URUQe ]aQ b[a_ PU_\[_Qe P$aZ Q_\MOQ _aRRU_MZ`
_[a_ XQ \XMZ PQ `^MbMUX Q` ]aQ X$UZ_`MXXM`U[Z iXQO`^U]aQ Q` XM
\X[YNQ^UQ b[a_ XQ \Q^YQ``QZ`)+ GU b[a_ VaSQe ]aQ X$Q_\MOQ
_[a_ XQ \XMZ PQ `^MbMUX PQ b[`^Q OaU_UZQ Q_` _aRRU_MZ` \[a^
UZ_`MXXQ^ b[`^Q XMbQ(bMU__QXXQ' ^Q`U^Qe XQ \XMZ PQ `^MbMUX Pa XMbQ(
bMU__QXXQ O[YYQ XQ Y[Z`^Q X$UXXa_`^M`U[Z) ,

(M>IKBJJ>D>EK & AQ _a\\[^` bQ^`UOMX _[a_ XQ]aQX Z[a_
UZ_`MXXQ^[Z_ Z[`^Q XMbQ(bMU__QXXQ QZ _[^`MZ` _[Z \XMZ PQ `^MbMUX
P[U` k`^Q _`MNXQ MRUZ P$QbU`Q^ `[a` Pi_i]aUXUN^Q)

E[a^ ^Q`U^Q^ XQ \XMZ PQ `^MbMUX Pa XMbQ(bMU__QXXQ' Pi\[_Qe XQ_
bU_ ]aU YMUZ`UQZZQZ` XQ \XMZ PQ `^MbMUX _U`aiQ_ f X$M^^Uj^Q Pa
XMbQ(bMU__QXXQ) E[a__Qe QZ_aU`Q XQ \MZZQMa , OY PQ X$MbMZ`
bQ^_ X$M^^Uj^Q Q` _[aXQbQe(XQ)

FiSXQe XQ_ \UQP_ Pa XMbQ(bMU__QXXQ QZ R[ZO`U[Z PQ XM \QZ`Q Pa



%+

_[X Q` Pa ZUbQMa)% @Z_`MXXQe b[`^Q XMbQ(bMU__QXXQ QZ XM \[a__MZ`
_[a_ XQ \XMZ PQ `^MbMUX QZ \^QZMZ` _[UZ PQ ZQ \M_ \XUQ^ [a
iO^M_Q^ XQ_ `adMac)

(M>IKBJJ>D>EK & IZQ R[U_ XQ \XMZ PQ `^MbMUX ^Q`U^i' XQ XMbQ(
bMU__QXXQ P[U` k`^Q \XMOi PMZ_ aZ QZP^[U` RQ^Yi P[Z` XQ_
PUYQZ_U[Z_ _[Z` UZPU]aiQ_ %J[U^ RUS) /&



( W¦ofcfbw#nrb#ibp#`^o^`q¦ofpqfnrbp#qb`ekfnrbp#ar#o¦pb^r#¦ib`qofnrb#bq#a�^ifjbkq^qflk#bk#b^r
`loobpmlkabkq#^ru#s^ibrop#fkafnr¦bp#a^kp#ibp#fkpqor`qflkp#a�fkpq^ii^qflk#ab#i^#j^`efkb/

( Sbqfobw#qlrp#ibp#j^q¦of^ru#a�bj_^ii^db#ab#i�fkq¦ofbro#ab#i #̂j^`efkb/
( S¦dibw#i�^alr`fppbro#a�b^r/
( Bglrqbw#+#hd#ab#pbi#a^kp#ib#`ljm^oqfjbkq#�#pbi#bq#objmifppbw.ib#a�b^r#�#o^p#_loa/
( Sbjmifppbw#ib#`ljm^oqfjbkq#�#molarfq#ab#ofk¤^db/

?]`_bdQ^SU"TU"\Q"aeQ^dYd�"TU"SQ\SQYbU"TQ^c"\mUQe
QlQlro#rk#_lk#o¦priq^q-#ib#i^sb.s^fppbiib#alfq#clk`qflkkbo#^sb`#ab#i�b^r#^alr`fb-#jlfkp#`^i`^fob/#B#a¦c^rq

-#

abp#o¦pfarp#ab#`^i`^fob#_i^k`p#pb#a¦mlpbolkq#pro#i^#s^fppbiib#bq#�#i�fkq¦ofbro#ab#i^#j^`efkb-#`b#nrf
^ccb`q o^#k¦d^qfsbjbkq#i^#mbocloj^k`b#ab#i^s^db#bq#ab#ofk¤^db#ab#i^#j^`efkb#bq#ib#_ofii^kq#ab#i^
s^fppbiib/#Rr^ka#i�b^r#qo^sbopb#i�^alr`fppbro-#biib#bpq#a¦_^oo^pp¦b#abp#flkp#obpmlkp^_ibp#ab#p^
arobq¦#bq#^qqbfkq#ib#abdo¦#ab#alr`bro#a¦pfo¦#mlro#l_qbkfo#ib#jbfiibro#o¦priq^q#ab#i^s^db/#Tbilk#ib#abdo¦
ab#arobq¦#ab#i�b^r-#`bp#flkp#p�^``rjribkq#o^mfabjbkq#�#i�fkq¦ofbro#ab#i�^alr`fppbro/#Ji#c^rq#alk`
o¦d¦k¦obo#ib#pvpq¥jb#^alr`fppbro#^sb`#ar#pbi#mlro#i^sb.s^fppbiib#ab#j^kf¥ob#�#`b#nr�fi#clk`qflkkb
^rppf#_fbk#^r#`lrop#ar#i^s^db#prfs^kq/

8XQbWU]U^d"Te"cU\"TQ^c"\U"b�cUbf_Yb"TU"\mQT_eSYccUeb"TmUQe"
VqVqfifpbw#ar#pbi#pm¦`fcfnrb#mlro#^alr`fppbro#ab# i^sb.s^fppbiib/#Qlro#jbqqob# ib#pbi#a^kp# ib#o¦pboslfo#ab

i�^alr`fppbro-# bkibsbw# a�^_loa# ib#
m^kfbo# fkc¦ofbro-# mrfp# a¦sfppbw# ib#
_lr`elk# bk# ib# qlrok^kq# a^kp# ib#
pbkp# fksbopb# abp# ^fdrfiibp# a�rkb#
jlkqob/2#bq#3#=##3#=##
<#aV#egZb^�gZ#ji^a^hVi^dc#Yj#aVkZ#
kV^hhZaaZ)#gZbea^hhZo#aZ#g�hZgkd^g#
VkZX# &# `\# YZ# hZa# Zi Xdbea�iZg
VkZX# YZ# aqZVj 44 _jhfjqVj#c^kZVj#
]Vji#Yj g�hZgkd^g/##

s^fppbiib# )`loolpflk*# bk# o^fplk# ar# a¦_loabjbkq# ab# pbi# a^kp# i�^mm^obfi# ilop# ar# objmifpp^db# a
r

¦ boslfo/#Bfkpf-#ib#promirp#ab#pbi#pbo^#fjj¦af^qbjbkq#bkibs¦#^r#jljbkq#ab#i�lm¦o^qflk#ab#i^s^db/#

Mlopnrb#slrp#`ljjbk`bw#�#c^fob#clk`qflkkbo#slqob#i^sb.s^fppbiib-#ib#o¦pboslfo#ar#pbi#pb#objmifq#a�b^r
/#

Qlro#`bqqb#o^fplk-#jbqqbw#ib#pbi#a^kp#ib#o¦pboslfo#^s^kq#ab#`ljjbk`bo#�#rqfifpbo#slqob#^mm^obfi#)`ljj
b

fkafnr¦#`f.abpprp*#

Tf# slrp# jbqqbw#ar# pbi# bk# q^_ibqqb# a^kp# ib# o¦pboslfo-# kb# ib# objmifppbw# m^p#bkqf¥objbkq/# Olrp# slr
p#

b`ljj^kalkp#a�rqfifpbo#ar#pbi#bk#do^fkp#lr#bk#mlraob/#
IZ# bZiiZo# _VbV^h# Yj# hZa# YZ# iVWaZ#a^kp# slqob# i^sb#s^fppbiib/#E^kp# ib#`^p# `lkqo^fob-# i^# clk`qflk#a

b#

i�^alr`fppbro#mbrq#afjfkrbo#^r#cfi#ar#qbjmp/###

Rr^ka#ib#q¦jlfk#fkaf`^qbro#ab#pbi#nrf#pb#qolrsb#pro#ib#m^kkb^r#ab#`ljj^kab#p( îirjbo^-#objmifppb
w#

�#klr b^r#ib#o¦pboslfo#ab#pbi/#

6L6DJ"B6"FH;C?;H;"KJ?B?I6J?ED

Tf# i�bkqlkklfo# 5# bpq# ifso¦# ^sb`# ib#
i^sb# s^fppbiib-# fi# c^`fifqbo^# ib#

objmifpp^db#ar#pbi/##
Obqqlvbo# ib# cfibq^db# bq# obsfppbw# ib#
_lr`elk/# Fkibsbw#
^be�gVi^kZbZci ib# pbi# ^v^kq# mr#
qlj_bo# �# `lq¦# ar# o¦pboslfo-# pro# ib#
clka#fklu/#Tf#slrp#kb#c^fqbp#m^p#ab#
i^s^db# fjj¦af^qbjbkq#^mo¥p#^slfo#
jfp# ar# pbi-# jbqqbw# bk# j^o`eb# rk#
moldo^jjb# `lroq# ab# i^s^db# ^sb`#
rkb# j^`efkb# sfab# ^cfk# a�¦sfqbo#
a�bkaljj^dbo# i�fkq¦ofbro# ar# i^sb#

.3
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BQ Ŵe UddU"TU"S_ d̂b�\U"TU"\Q"Te bUd� "TU"\mUQe "
M�bccf`^`fq¦#ab#i^s^db#ab#slqob#j^`efkb#a¦mbka#ar#abdo¦#ab#arobq¦#ab#i�b^r#ar#ol_fkbq/#D�bpq#mlronrlf#
slqob#j^`efkb#bpq#¦nrfm¦b#a�rk#pvpq¥jb#nrf#^_^fppb#ib#abdo¦#ab#arobq¦#ab#i�b^r#ar#o¦pb^r/#
M�bccf`^`fq¦#ab#i^s^db#pbo^#jbfiibrob#pf#ib#pvpq¥jb#bpq#`loob`qbjbkq#o¦di¦/#Qlro#¦q^_ifo#ib#_lk#o¦di^db-#
rqfifpbw#i^#i^kdrbqqb#ab#`lkqo°ib#clrokfb#^sb`#slqob#j^`efkb#mlro#`lkk^«qob#ib#abdo¦#ab#arobq¦#ab#i�b^r#
ar#o¦pb^r/#

JQR\UQe "TUc "b� W\QWUc "U "̂V_ ŜdY_ "̂TU"\Q"Te bUd� "TU"\mUQe "

Tf#ib#abdo¦#ab#arobq¦#bpq#prm¦ofbro#�#;1#aG#)arobq¦#co^k¤^fpb*#lr#pf#slrp#rqfifpbw#ab#i�b^r#ar#
mrfq-#klrp#mo¦`lkfplkp#a�rqfifpbo#rk#cfiqob#bq#rk#afpmlpfqfc#ab#qo^fqbjbkq#ab#i�b^r/#

Prsobw#
i^#
_^kabibq
qb#ab#
`lkqo°ib#

G^fqbp#
`lribo#
i�b^r#ar#
ol_fkbq#
mbka^kq#
2#jfk/#

Qilkdbw#i^#
_^kabibqqb#
ab#`lkqo°ib#
a^kp#i�b^r#
mbka^kq#
2#pb`/#

Sbqfobw#i^#
_^kabibqqb#
ab#`lkqo°ib#
bq#pb`lrbw.
i^/#

Bqqbkabw#
2#jfk/#

S¦dibw#slqob#j^`efkb#bk#clk`qflk#ar#
abdo¦#ab#arobq¦#ab#i�b^r#`lkpq^q¦/#

Ofsb^r#ab#
arobq¦#ab#
i�b^r#

Erobq¦#
^iibj^kab#
)aI*#

Erobq¦#
co^k¤^fpb#
)aG*#

Erobq¦#
_ofq^kkfnrb#
)aF*#

Jkaf`^qbro#ar#kfsb^r#ab#arobq¦#

2# 1.6# 1.;# 1.7# M2#p�^ccf`eb/#

3# 7.22# 21.31# 8.25# M3#p�^ccf`eb/#
4# 23.28# 32.41# 26.32# M4#p�^ccf`eb/#

5# 29.33# 42.51# 33.39# M5#p�^ccf`eb/#
6# 34.42# 52.66# 3;.4;# M6#p�^ccf`eb/#

7# 43.61# 67.;1# 51.74# M7#p�^ccf`eb/#

, *
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9� dUbWU d̂"
Vqfifpbw#rk#a¦qbodbkq#pm¦`f^ibjbkq#`lk¤r#mlro#i^sb.s^fppbiib#aljbpqfnrb/##
Ebp#molarfqp#ab#kbqqlv^db#`lkqbk^kq#abp#melpme^qbp#bq#ar#`eilob#plkq#molmlp¦p#pro#ib#j^o`e¦/#
Qi^`bw#ib#a¦qbodbkq#a^kp#ib#`ljm^oqfjbkq#^s^kq#ab#a¦j^oobo#i^#j^`efkb/#Dlkpbosbw#ibp#
a¦qbodbkqp#a^kp#abp#bkaolfqp#co^fp#bq#pb`p-#elop#ab#mloq¦b#abp#bkc^kqp/##
Nbqqbw#ibp#nr^kqfq¦p#k¦`bpp^fobp#^cfk#ab#mo¦pbosbo#i�bksfolkkbjbkq/#Ob#m^p#objmifo#ib#
`ljm^oqfjbkq#�#a¦qbodbkq#mirp#nrb#k¦`bpp^fob-#c^rqb#ab#nrlf#slp#sboobp#mlroo^fbkq#pb#o^vbo#bq#
ib#a¦qbodbkq#mlroo^fq#j^i#pb#afpplraob/#
Qlro#ab#mirp#^jmibp#fkcloj^qflkp#pro#ib#a¦qbodbkq#nrb#slrp#rqfifpbw-#^aobppbw.slrp#afob`qbjbkq#
^r#c^_of`^kq#ar#a¦qbodbkq/#

HU] `\Yc cQWU"Te "S_] `QbdY] U d̂"�"T� dUbWU d̂"

Qlrppbo# ib# ilnrbq#
mlro# lrsofo# ib#
`ljm^oqfjbkq# �#
a¦qbodbkq# `ljjb#
fkafnr¦# pro#
i�fiirpqo^qflk/# Pk# mbrq#
jbprobo# i^# _lkkb#
nr^kqfq¦#ab#a¦qbodbkq#
^r#jlvbk# abp# ifdkbp#
fkp`ofqbp# a^kp# ib# _^`#

�#a¦qbodbkq/#Mb#_^`#�#a¦qbodbkq#mbrq#`lkqbkfo# grpnr��#51#`j
4
#ab#a¦qbodbkq/#Prsofo# i�bj_^ii^db#

ab#a¦qbodbkq#mlro# i^sb.s^fppbiib#bq#sbopbo# a^kp# ib#do^ka#`ljm^oqfjbkq#mo¦i^s^db# DD#36#`j
4
#ab

a¦qbodbkq# pf# slqob# s^fppbiib# bpq# qo¥p# p^ib# lr#26#`j
4
# pf# biib# mbr# p^ib/# 3# 3# Tf# slqob# s^fppbiib# bpq#

obpq¦b# p¥`eb# mbka^kq# qo¥p# ilkdqbjmp-# pf# biib# `lkqfbkq# abp# o¦pfarp# a�^ifjbkqp# pb`p# bq# pf# slrp#
^sbw# pro`e^od¦# ib# i^sb.s^fppbiib-# sbopbw# V# 6#`j4# ab# a¦qbodbkq# a^kp# ib# `ljm^oqfjbkq# ab#
mo¦i^s^db#bq#a¦j^oobw#slqob#j^`efkb/#
Tbilk#ib#abdo¦#ab#p^ibq¦#ab#slqob#s^fppbiib#bq#i^#arobq¦#ab#i�b^r#a^kp#slqob#o¦ flk#slrp#absobw#
jlaribo#i^#nr^kqfq¦#ab#a¦qbodbkq#a^kp#slqob#j^`efkb/##
9� dUbWU d̂c "S_] RŶ � c "
Mbp#c^_of`^kqp#ab#a¦qbodbkq#molmlpbkq#¦d^ibjbkq#abp#a¦qbodbkqp#`lj_fk¦p#a¦kljj¦p#3#bk#
2-#4#bk#2-#6#bk#2#///#

Mbp#a¦qbodbkqp# 3# bk# 2# `lkqfbkkbkq# ar# a¦qbodbkq# ,# ar# pbi# dj# ar# molarfq# ab# ofk¤^db/# Fk#
rqfifp^kq#ibp#a¦qbodbkqp#3#bk#2-#fi#c^rq#qbkfo#`ljmqb#abp#clk`qflkp#ab#i^#q^_ibqqb/##

#Mbp#^rqobp#a¦qbodbkqp#bk#q^_ibqqbp#`ljmloqbkq#ar#a¦qbodbkq#,#ar#molarfq#ab#ofk¤^db#,#ar#
pbi#,#afsbopbp#^rqobp#clk`qflkp/#

Eb#j^kf¥ob#d¦k¦o^ib-#ibp#a¦qbodbkqp#`lj_fk¦p#alkkbkq#abp#o¦priq^kqp#prccfp^kqp#a^kp#`boq^fkbp#
`lkafqflkp#a�rqfifp^qflk#rkfnrbjbkq/#Dbp#a¦qbodbkqp#`lkqfbkkbkq#ar#molarfq#ab#ofk¤^db#bq0#lr#ar#
pbi#a^kp#abp#nr^kqfq¦p#mo¦a¦cfkfbp/#
; "̂e dY\Yc Q d̂"SU"di`U"TU"`b_Te Ydc "4"
( Ulrglrop#sbfiibo#�#s¦ofcfbo#ibp#`^o^`q¦ofpqfnrbp#ar#molarfq#nrb#slrp# îibw#rqfifpbo#bq#p�fi#p�^dfq

a�rk#molarfq#`lj_fk¦/
( W¦ofcfbw#nrb#ib#a¦qbodbkq#rqfifp¦#`lksfbkq#�#i^#arobq¦#ab#i�b^r#ar#o¦pb^r#^rnrbi#i^#j^`efkb

bpq#o^``loa¦b/
( Trfsbw#ibp#fkpqor`qflkp#cfdro^kq#pro#i�bj_^ii^db#ab#`bp#molarfqp/
( Tf#`bp#a¦qbodbkqp#pb#mo¦pbkqbkq#bk#q^_ibqqbp-#kb#ibp#mi^`bw#g^j^fp#a^kp#i^#`rsb#ar#i^sb.

s^fppbiib#lr#a^kp#ib#m^kfbo#�#`lrsboqp/#Qi^`bw#qlrglrop#ibp#q^_ibqqbp#a^kp#ib#`ljm^oqfjbkq
ar#afpqof_rqbro#ab#a¦qbodbkq/

,,,,



( Dbp#a¦qbodbkqp#kb#alkkbkq#ab#_lkp#o¦priq^qp#nrb#mlro#`boq^fkp#qvmbp#a�rqfifp^qflk/#Tf#slrp
rqfifpbw#`b#qvmb#ab#a¦qbodbkqp-#slrp#absbw#`lkq^`qbo#ib#c^_of`^kq#bq#slrp#obkpbfdkbo#pro#ibp
_lkkbp#`lkafqflkp#a�rqfifp^qflk/

( Dlkq^`qbw#ib#c^_of`^kq#ar#a¦qbodbkq#pf#slrp#k�l_qbkbw#m^p#ab#_lkp#o¦priq^qp#ab# i^s^db#)pf
slqob#s^fppbiib#mo¦pbkqb#abp#a¦m°qp#ab#`^i`^fob#lr#pf#biib#obpqb#erjfab*#^mo¥p#^slfo#rqfifp¦#
abp#a¦qbodbkqp#3#bk#2#lr#4#bk#2/#M^#d^o^kqfb#ab#slqob#j^`efkb#bu`irq#qlrqbp#o¦`i^j^qflkp
arbp#�#i�rqfifp^qflk#ab#`bp#qvmbp#ab#a¦qbodbkqp/

PhV\Z# XdchZ^aa�# 7# Qlro# ab# jbfiibrop# o¦priq^qp# bk# rqfifp^kq# abp# a¦qbodbkqp# `lj_fk¦p-# jbqqbw#
nr^ka#j§jb#ar#pbi#bq#ar#molarfq#ab#ofk¤^db#a^kp#slqob#j^`efkb#bq#o¦dibw#i^#arobq¦#ab#i(b^r#bq#
ib#alpbro#ab#molarfq#ab#ofk¤^db#�#i^#mlpfqflk#i^#mirp#_^ppb/

Qlro#ibp#moldo^jjbp#`lroqp-#fi#bpq#mo¦c¦o^_ib#a�rqfifpbo#abp#a¦qbodbkqp#bk#mlraob#mirq°q#
nrb#abp#q^_ibqqbp/#Fk#bccbq-#pbilk#ibp#c^_of`^kqp-#ibp#q^_ibqqbp#pb#afpplisbkq#
afcc¦objjbkq#bk#clk`qflk#ab#i^#qbjm¦o^qrob#bq#i^#aro¦b#ar#`v ìb#ab#i^s^db/#

6 ddU d̂Y_ "̂4"Tf#bk#rqfifp^kq `b#qvmb#ab#a¦qbodbkq#slrp#obk`lkqobw#rk#mol_i¥jb#nrbi`lknrb#nrb#
slrp#k�^sbw#m^p#obk`lkqo¦#^rm^o^s^kq-#`lkq^`qbw#afob`qbjbkq#ib#c^_of`^kq#ar#a¦qbodbkq/#

Ge Q T̂"f_e c "Qbb�dUj"Tme dY\YcUb"TUc "T� dUbWU d̂c "S_] RŶ � c "
( Sbjmifppbw#ibp#`ljm^oqfjbkqp#�#pbi#bq#�#molarfq#ab#ofk¤^db/
( S¦dibw#i^#arobq¦#ab#i�b^r#�#i^#mlpfqflk#i^#mirp#¦ibs¦b#bq#c^fqbp#rk#i^s^db#�#sfab/
( S¦dibw#i^#arobq¦#ab#i�b^r/
( Qol`¦abw#^r#o¦di^db#slrir#ar#alpbro#ab#molarfq#ab#ofk¤^db/
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Tf#slrp#jbqqbw#`loob`qbjbkq#slqob#s^fppbiib#a^kp#i^#j^`efkb-#slrp#i�rqfifpbobw#ab#i^#jbfiibrob#
c^¤lk#bk#qbojbp#ab#`lkpljj^qflk#a�¦kbodfb#bq#ab#mbocloj^k`b#ab#i^s^db#bq#ab#p¦`e^db/#
Wlqob#j^`efkb#`lkqfbkq#abru#m^kfbop#ab#`e^odbjbkq/#Wlrp#mlrsbw#rqfifpbo#ib#m^kfbo#fkc¦ofbro#
mlro#fkpq^iibo#ibp#rpqbkpfibp#olkap#bq#molclkap#qbip#nrb#ibp#mlqp#�#mlfdk¦bp#ilkdrbp-#ibp#
`lrsbo`ibp-#ibp#^ppfbqqbp-#ibp#`^ppbolibp-#ibp#`lrsboqp/#
Mb#m^kfbo#prm¦ofbro#bpq#abpqfk¦#^r#`e^odbjbkq#abp#plr`lrmbp-#abp#^ppfbqqbp#�#abppboq-#abp#
_lip-#abp#q^ppbp#bq#abp#sboobp/#Jk`ifkbw#ibp#sboobp#�#mfba#`lkqob#ib#_loa#ar#m^kfbo-#ibp#dofiibp#
jl_fibp-#lr#ib#dofii^db#ab#j^fkqfbk#abp#sboobp#bq#klk#m^p#`lkqob#ibp#^rqobp#rpqbkpfibp/#Ob#m^p#
fk`ifkbo#ibp#sboobp#e^rqp#ibp#rkp#`lkqob#ibp#^rqobp#=#fi#kb#pbolkq#m^p#pq^_ibp#bq#mlroolkq#§qob#
bkaljj^d¦p/#
Ji#bpq#mo¦c¦o^_ib#a�fkpq^iibo#ibp#l_gbqp#cfkp#bq#¦qolfqp#a^kp#ibp#m^oqfbp#j¦af^kbp#abp#m^kfbop/##
Wlrp#mlrsbw#mi^`bo#ibp#`rfii¥obp#m^ojf#ibp#^rqobp#`lrsboqp#mlro#ibp#bjm§`ebo#ab#pb#`liibo#ibp#
rkbp#^ru#^rqobp/#Qlro#rk#jbfiibro#o¦priq^q-#klrp#slrp#`lkpbfiilkp#a�rqfifpbo#i^#dofiib#�#`lrsboqp/#
Qlro#¦sfqbo#qlrqbp#_ibpprobp#¦sbkqrbiibp-#mi^`bw#qlrglrop#ibp#l_gbqp#mlfkqrp#bq#�#ilkd#j^k`eb#
qbip#nrb#ibp#clro`ebqqbp#ab#pbosf`b-#`lrqb^ru#�#m^fk-#bq`/#i^#mlfkqb#bk#_^p#lr#elofwlkq^ibjbkq#
a^kp#ibp#m^kfbop/##

<iiZci^dc#7#Qi^`bw#slp#`lrsboqp#a^kp#i^#j^`efkb#ab#j^kf¥ob#�#`b#nr�fip#k�bjm§`ebkq#m^p#i^#
olq^qflk#abp#_o^p#ab#i^s^db#fkc¦ofbro#bq#prm¦ofbro/#
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AZ]^\`Q aZ`^ `_UWU^Qe OQ__Q RZYO_UZYYMWU_p& M^^`]Qe'aZ`^ \`Q WQ [MYUQ] ^`[p]UQ`]
YQ OZY_UQY_ [M^ PQ [WM_^(

5]YWG AGUOJK
EQ]XQ_ PQ WMaQ] WM aMU^^QWWQ MaQO [Ẁ ^ PQ []Q^^UZY& OQ \ Ù ]pP`U_ WM P`]pQ P`
[]ZS]MXXQ ^pWQO_UZYYp Q_ OZY_]UN`Q l pOZYZXU^Q] PQ W"QM`(

#+*&-(+* "/-,% $()'*&('./
EQ]XQ_ PQ WMaQ] WM aMU^^QWWQ MaQO XZUY^ PQ []Q^^UZY& Q_ M^^`]Q PZYO `Y YQ__ZdMSQ
[Ẁ ^ []pOU^ Q_ [Ẁ ^ ^UWQYOUQ`c PQ WM aMU^^QWWQ(

6TSIYOTS 5]YWG XgINGMK
=]mOQ l WM RZYO_UZY ;c_]M HQO& aZ`^ [Z`aQe MVZ`_Q] PQ^ p_M[Q^ PQ ^pOTMSQ l aZ_]Q
[]ZS]MXXQ Q_ MOOQY_`Q] [M] OZY^p\`QY_ WQ ^pOTMSQ PQ^ [WM_^(

9SJOIGYKZWX J!G[KWYOXXKRKSY

9SJOIGYKZW J`G[KWYOXXKRKSY JK SO[KGZ JK XKQ
6RUY PQ ^MaZU] ^U WM \`MY_U_p PQ ^QW Q^_ ^`RRU^MY_Q Z` YZY PMY^ aZ_]Q XMOTUYQ&
ap]URUQe WQ _pXZUY P"MaQ]_U^^QXQY_ PQ YUaQM` PQ ^QW l W"pO]MY( HU W"pO]MY Q^_ UWW`XUYp&
]QX[WU^^Qe WM ^QO_UZY ]p^Q]apQ M` ^QW(

9SJOIGYKZW J`G[KWYOXXKRKSY JK SO[KGZ J!GMKSY JK WOSeGMK
6RUY PQ ^MaZU] ^U WM \`MY_U_p P"MSQY_ PQ ]UYnMSQ Q^_ ^`RRU^MY_Q Z` YZY PMY^ aZ_]Q XMOTUYQ&
ap]URUQe WQ _pXZUY P"MaQ]_U^^QXQY_ PQ YUaQM` P"MSQY_ PQ ]UYnMSQ l W"pO]MY(
HU W"pO]MY Q^_ UWW`XUYp& ]QX[WU^^Qe WM ^QO_UZY ]p^Q]apQ l W"MSQY_ PQ ]UYnMSQ(

-,
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!

! !

BgQKIYOTS JZ UWTMWGRRK KY JgRGWWGMK JK QG RGINOSK

'% 6[[`dQe ^`] WQ NZ`_ZY BM]OTQ)6]]q_ #EZbQ] DY)DRR$(

(% KZ`^ [Z`aQe ^pWQO_UZYYQ] WQ []ZS]MXXQ PQ WMaMSQ QY `_UWÛ MY_ WQ^
NZ`_ZY^ TM`_ )NM^ #1&2$(

*/2.659/ 4 HpWQO_UZYYQe WQ []ZS]MXXQ PQ WMaMSQ M[[]Z[]Up [Z`] aZ_]Q aMU^^QWWQ QY
aZ`^ ]pRp]MY_ l WM [MSQ PQ^ pWpXQY_^ P` []ZS]MXXQ PMY^ WQ S`UPQ P"`_UWU^M_UZY(
28?4DCG8 4 KZ`^ [Z`aQe OZY_]sWQ] WM P`]pQ P` []ZS]MXXQ ^`] W"UYPUOM_Q`] PQ
_QX[^( # +3 $

)% HU YpOQ^^MU]Q& aZ`^ [Z`aQe ^pWQO_UZYYQ] PQ^ RZYO_UZY^ ^`[[WpXQY_MU]Q^ QY
`_UWU^MY_ WQ NZ`_ZY P"Z[_UZY #.$( 3'+*'++'+,'+-'+. $

*% KZ`^ [Z`aQe PpXM]]Q] WQ []ZS]MXXQ QY M[[`dMY_ ^`] WQ NZ`_ZY
H_M]_)H_MYPNd #BM]OTQ)KQUWWQ$( h E]ZS]MXXQ MO_Uap j M[[M]Mr_]M ^`] W"pO]MY Q_ WQ
[]ZS]MXXQ ^pWQO_UZYYp PpXM]]Q]M(

AZ]^\`Q WQ []ZS]MXXQ PpXM]]Q& aZ`^ [Z`aQe aZU] WQ YZX P` []ZS]MXXQ ^pWQO_UZYYp
^`] WM AUSYQ P"UYRZ]XM_UZY PQ W"pO]MY #,+$& WQ _QX[^ PQ WMaMSQ ]Q^_MY_ ^`] W"UYPUOM_Q`] P`
_QX[^ ]Q^_MY_ #+3$ Q_ WQ Y`Xp]Z P` []ZS]MXXQ ^pWQO_UZYYp ^`] W"UYPUOM_Q`] PQ Y`Xp]Z
PQ []ZS]MXXQ #,*$(

28?4DCG8 4 C"Q^^MdQe [M^ Z`a]U] WM [Z]_Q PQ WM XMOTUYQ [QYPMY_ ^ZY RZYO_UZYYQXQY_ 5
^U OQWM Q^_ MN^ZW`XQY_ YpOQ^^MU]Q& M]]q_Qe WQ []ZS]MXXQ QY M[[`dMY_ ^`] H_M]_)H_MYPNd
#BM]OTQ)KQUWWQ$( h E]ZS]MXXQ H_Z[[QP j #E]ZS]MXXQ M]]q_p$ ^"MRRUOTQ ^`] W"pO]MY(
AZ]^\`Q OQ XQ^^MSQ ^"MRRUOTQ& UW aZ`^ Q^_ [Z^^UNWQ P"Z`a]U] WM [Z]_Q( 9Q WM aM[Q`] [Q`_
^"pOTM[[Q] l W"Z`aQ]_`]Q PQ WM [Z]_Q 4 ^ZdQe []`PQY_( KZ`^ [Z`aQe ]Q[]QYP]Q
WQ []ZS]MXXQ M[]o^ MaZU] RQ]Xp WM [Z]_Q Q_ M[[`dp ^`] WQ NZ`_ZY H_M]_)H_MYPNd
#BM]OTQ)KQUWWQ$( AZ]^\`Q aZ`^ M[[`dQe ^`] WQ NZ`_ZY H_M]_)H_MYPNd #BM]OTQ)KQUWWQ$&
h E]ZS]MXXQ MO_Uap j ^"MRRUOTQ ^`] W"pO]MY(

E]ZS]MXXQ MO_Uap

H`[Q] /*"
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!
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3TSYWiQK JZ UWTMWGRRK

KZ`^ [Z`aQe ^ Ùa]Q WM []ZS]Q^^UZY l W"MUPQ PQ^ ^dXNZWQ^ PQ OZY_]sWQ P` []ZS]MXXQ
PU^[ZYUNWQ^ ^`] W"pO]MY( # ,, ' M&N&O&P$

EQYPMY_ WQ WMaMSQ& WQ^ ^dXNZWQ^ PQ AMaMSQ Q_ PQ HpOTMSQ ^"UWW`XUYQY_ ]Q^[QO_UaQXQY_(

AZ]^\`Q WQ ^dXNZWQ PQ ^pOTMSQ Q^_ MO_Uap& WM XMOTUYQ ]Q^_Q ^UWQYOUQ`^Q [QYPMY_
QYaU]ZY .* l /* XUY`_Q^(

CQ [M^ Z`a]U] WM [Z]_Q MaMY_ W"MO_UaM_UZY PQ W"UYPUOM_Q`] PQ RUY PQ []ZOQ^^`^( AZ]^\`Q
WQ []ZS]MXXQ ^"MOToaQ& WQ aZdMY_ PQ W"?YPUOM_Q`] PQ RUY ^"UWW`XUYQ(

AZ]^\`Q WQ []ZS]MXXQ \`Q aZ`^ MaQe ^pWQO_UZYYp PpXM]]Q& aZ`^ [Z`aQe aU^`MWU^Q]
W"Q^_UXM_UZY P` _QX[^ ]Q^_MY_ PMY^ W"UYPUOM_Q`] PQ _QX[^(

A5<1A@D5 / F`QW\`Q^ XUY`_Q^ M[]o^ W"MOToaQXQY_ P` []ZS]MXXQ Q_ W"MO_UaM_UZY P`
KZdMY_ PQ RUY PQ []ZS]MXXQ& aZ`^ [Z`aQe Z`a]U] WpSo]QXQY_ WM [Z]_Q Q_ WM WMU^^Q]
QY_]Z`aQ]_Q MRUY P"MOOpWp]Q] WQ []ZOQ^^`^ PQ ^pOTMSQ(

A5<1A@D54HU WM [Z]_Q PQ WM XMOTUYQ Q^_ Z`aQ]_Q Z` ^U `YQ OZ`[`]Q PQ OZ`]MY_ ^Q
[]ZP`U_ [QYPMY_Q WMaMSQ& WM XMOTUYQ OZY_UY`Q]M WQ []ZOQ^^`^ M` YUaQM` Zt QWWQ W"M
M]]q_p M[]o^ WM RQ]XQ_`]Q PQ WM [Z]_Q Z` WQ ]p_MNWU^^QXQY_ P` OZ`]MY_ pWQO_]U\`Q(

A5<1A@D5 /HU `YQ OZ`[`]Q PQ OZ`]MY_ ^Q []ZP`U_ Z` ^U WM [Z]_Q Q^_ Z`aQ]_Q [QYPMY_
WQ ^pOTMSQ& WQ E]ZS]MXXQ Q^_ M]]q_p( AM XMOTUYQ Q^_ MWZ]^ []q_Q [Z`] WM ^pWQO_UZY P"`Y
YZ`aQM` []ZS]MXXQ(

A5<1A@D5 / KZ_]Q XMOTUYQ ]pMWU^Q `Y []ZOQ^^`^ P"MPZ`OÛ ^QXQY_ P"QM` QY OZYRZ]XU_p
MaQO WM P`]Q_p PQ W"QM` P` ]p^QM`( EM] OZY^p\`QY_& [Z`] OQ]_MUY^ WMaMSQ^& WQ _QX[^
]Q^_MY_ WZ]^\`"ZY ^"M[[]ZOTQ PQ WM RUY P` []ZS]MXXQ [Z`]]MU_ PURRp]Q] PQ WM aMWQ`]
UYPU\`pQ M` PpN`_( AM P`]pQ _Z_MWQ P` []ZS]MXXQ Pp[QYP pSMWQXQY_ PQ WM _QX[p]M_`]Q
MXNUMY_Q& PQ WM _QX[p]M_`]Q PQ W"QM` P` ]p^QM` Q_ WM \`MY_U_p PQ aMÛ ^QWWQ(
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1PTZY JK LTSIYOTSX XZUUQgRKSYGOWKX GZ UWTMWGRRK

KZ`^ [Z`aQe XZPURUQ] WQ []ZS]MXXQ QY RZYO_UZY PQ aZ^ []pRp]QYOQ^ QY MVZ`_MY_ PQ^
RZYO_UZY^ ^`[[WpXQY_MU]Q^ M` []ZS]MXXQ PQ WMaMSQ(

AQ^ []ZS]MXXQ^ PQ WMaMSQ ZY_ p_p OZYn`^ PQ XMYUo]Q l ZRR]U] WQ^ XQUWWQ`]^ ]p^`W_M_^ PQ
YQ__ZdMSQ QY RZYO_UZY P` _d[Q Q_ P` PQS]p PQ ^MWU^^`]Q Q_ PQ^ []Z[]Up_p^ PQ^ XM_p]UM`c
Q WMaMSQ( AQ^ RZYO_UZY^ ^`[[WpXQY_MU]Q^ ZY_ p_p PpaQWZ[[pQ^ MRUY PQ SpYp]Q] PQ^
pOZYZXUQ^ QY _QX[^& QY QM` Q_ QY pWQO_]UOU_p 4 aZ`^ [Z`aQe PZYO WMaQ] aZ_]Q aMU^^QWWQ
QY _Z`_Q RMOUWU_p( EM] QcQX[WQ& ^U aZ`^ [QY^Qe \`Q aZ_]Q aMU^^QWWQ Q^_ [Q` ^MWQ& aZ`^
[Z`aQe ^pWQO_UZYYQ] WM RZYO_UZY GM[UPQ #+,$ Q_ ]QYP]Q aZ_]Q []ZOQ^^`^ PQ WMaMSQ [W`^
pOZYZXU\`Q QY _Q]XQ^ PQ _QX[^ Q_ P"QM`(

HU aZ`^ QYaU^MSQe P"`_UWU^Q] `Y Pp_Q]SQY_ X`W_U`^MSQ& aZ`^ PQaQe MO_UaQ] WM RZYO_UZY
9p_Q]SQY_ _MNWQ__Q #+*$ [Z`] PQ XQUWWQ`]^ ]p^`W_M_^(

HU aZ`^ aUaQe PMY^ `YQ eZYQ Zt W"`_UWU^M_UZY PQ W"pWQO_]UOU_p Q^_ XZUY^ OZu_Q`^Q WM Y`U_&
aZ`^ [Z`aQe ^pWQO_UZYYQ] WM RZYO_UZY ^UWQYOQ #+-$ Q_ WMaQe aZ_]Q aMU^^QWWQ PQ XMYUo]Q
[W`^ pOZYZXU\`Q Q_ QY _Z`_Q _]MY\`UWWU_p 5 OQ__Q RZYO_UZY M pSMWQXQY_ p_p XU^Q M` [ZUY_
[Z`] MOOQY_`Q] WM []pOU^UZY P` []ZOQ^^`^ PQ WMaMSQ(

AQ^ RZYO_UZY^ ^`[[WpXQY_MU]Q^ YQ OZYaUQYYQY_ [M^ l _Z`^ WQ^ []ZS]MXXQ^ 5
aZ`^ _]Z`aQ]Qe OU'PQ^^Z`^ WQ^ RZYO_UZY^ M[[]Z[]UpQ^ [Z`] OTMO`Y PQ^ []ZS]MXXQ^(
EZ`] WQ^ []ZS]MXXQ^ YZY MPM[_p^ [Z`] WQ^ RZYO_UZY^& aZ`^ OZY^_M_Q]Qe \`Q W"UYPUOM_Q`]
PQ RZYO_UZY Y"Q^_ [M^ MWẀ Xp(

;G LTSIYOTS a % SK UKZY UGX hYWK XgQKIYOTSSgK ;G LTSIYOTS b ] a UKZY
hYWK XgQKIYOTSSgK&

;KX UWTMWGRRKX XTSY MgSgWGQKRKSY OSJOVZgX KY UKZ[KSY [GWOKW KS LTSIYOTS
JKX RTJfQKX&

.8A !

;ea_N
_N]VQR
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1LOS J!GPTZYKW JKX LTSIYOTSX XZUUQgRKSYGOWKX GZ UWTMWGRRK 0

'%HpWQO_UZYYQe WQ []ZS]MXXQ PQ WMaMSQ M[[]Z[]Up [Z`] aZ_]Q aMU^^QWWQ
l W"MUPQ PQ^ NZ`_ZY^ TM`_)NM^ #1&2($
(% 6OOpPQe M` XQY` PQ^ RZYO_UZY^ MPPU_UZYYQWWQ^ #.$ QY M[[`dMY_ ^`] WQ
NZ`_ZY P"Z[_UZY( 6[]o^ MaZU] ^pWQO_UZYYp WM RZYO_UZY ^`[[WpXQY_MU]Q QY `_UWU^MY_
WQ^ NZ`_ZY^ TM`_)NM^ #1&2$& UWW`XUYQe WQ^ UYPUOM_Q`]^ PQ RZYO_UZY^
^`[[WpXQY_MU]Q^ #3'+*'++'+,'+-'+.$ QY M[[`dMY_ ^`] WQ NZ`_ZY PQ OZYRU]XM_UZY(
)% KZ`^ [Z`aQe PpXM]]Q] WQ []ZS]MXXQ QY M[[`dMY_ ^`] WQ NZ`_ZY
H_M]_)H_MYPNd #BM]OTQ)KQUWWQ$( h E]ZS]MXXQ ^_M]_QP j #E]ZS]MXXQ PpXM]]p$
^"MRRUOTQ ^`] W"pO]MY(
8Q]_MUYQ^ RZYO_UZY^ YQ [Q`aQY_ [M^ q_]Q ^pWQO_UZYYpQ^ M` XqXQ XZXQY_ 5
]Q[Z]_Qe'aZ`^ M` ^OTpXM OU'PQ^^Z`^(

CY]SXW\ GMNXQ``Q IQ^^[aUXXMSQ
OXMbUQ^

9d`^M
^M\UPQ

=eSUkZQ
\Xa_

9d`̂ M
_UXQZOUQad

9d`̂ M
_jOTMSQ

EQ`M^P PQ PjNa` C? C? C? C? C? C? C?

C? C? C? C? C? C? C?

GMNXQ``Q C? C? C? C? C? C? C?

IQ^^[aUXXMSQ OXMbUQ^ C? C? C? C? C? C? C?

9d`^M ^M\UPQ C? C? C? C? ' ' C?

=eSUkZQ \Xa_ C? C? C? C? ' ' '

9d`^M _UXQZOUQad C? C? C? C? ' ' C?

9d`^M _jOTMSQ C? C? C? C? C? ' C?

Tgvctfcvgwt!

8QYU'OTM^SQ #- Y[PQ_$

8QYU'OTM^SQ
#- Y[PQ_$

HU aZ`^ ^Z`TMU_Qe ]QaQYU] l W"pO]MY PQ ^pWQO_UZY PQ []ZS]MXXQ^ ^MY^ _Z`_QRZU^
^pWQO_UZYYQ] `YQ RZYO_UZY ^`[[WpXQY_MU]Q& UW aZ`^ ^`RRU]M ^UX[WQXQY_ P"M[[`dQ] ^`]
WQ NZ`_ZY P"Z[_UZY(
3NGSMKRKSY JK UWTMWGRRK
HU aZ`^ ^Z`TMU_Qe OTMYSQ] `Y []ZS]MXXQ PQ WMaMSQ M[]o^ W"MaZU] PpXM]]p 5
'% ?Y_Q]]ZX[Qe WQ []ZS]MXXQ QY M[[`dMY_ ^`] WQ NZ`_ZY H_M]_)H_MYPNd #0$
#BM]OTQ)KQUWWQ$( h E]ZS]MXXQ H_Z[[QP j #E]ZS]MXXQ M]]q_p$ ^"MRRUOTQ ^`] W"pO]MY(
(% HpWQO_UZYYQe WQ []ZS]MXXQ ^Z`TMU_p QY M[[`dMY_ ^`] WQ^ NZ`_ZY^ PQ ^pWQO_UZY #1&2$(
)% KZ`^ [Z`aQe PpXM]]Q] WQ []ZS]MXXQ QY M[[`dMY_ `YQ RZU^ PQ [Ẁ ^ ^`] WQ NZ`_ZY
H_M]_)H_MYPNd #BM]OTQ)KQUWWQ$( h E]ZS]MXXQ ^_M]_QP j #E]ZS]MXXQ PpXM]]p$ ^"MRRUOTQ
^`] W"pO]MY(
28?4DCG8 + AQ YZ`aQM` []ZS]MXXQ OZXXQYOQ M` YUaQM` Zt WQ []ZS]MXXQ []pOpPQY_
M p_p M]]q_p(
28?4DCG8 + HU aZ`^ ^Z`TMU_Qe \`Q WQ YZ`aQM` []ZS]MXXQ OZXXQYOQ YZ]XMWQXQY_&
aZ`^ PQaQe _Z`_ P"MNZ]P MYY`WQ] WQ'[]ZS]MXXQ []pOpPQY_ Q_ QY^`U_Q QY ^pWQO_UZYYQ]
`Y YZ`aQM`(
1SSZQGYOTS JZ UWTMWGRRK
'% BMUY_QYQe WQ NZ`_ZY H_M]_)H_MYPNd #BM]OTQ)KQUWWQ$ #0$ QYRZYOp [QYPMY_ - ^QOZYPQ^
[Z`] MYY`WQ] `Y []ZS]MXXQ(
(% A"pO]MY MRRUOTQ `Y XQ^^MSQ h 6YY`WM_UZY []ZS]MXXQ (L j [Z`] aZ`^ [Q]XQ__]Q PQ
^MaZU]
[QYPMY_ OZXNUQY PQ ^QOZYPQ^ aZ`^ MaQe M[[`dp ^`] WQ NZ`_ZY( + XUY`_Q M[]o^ OQ__Q
MO_UZY& h IQ]XUYp j ^"MRRUOTQ ^`] W"pO]MY(
)% 6[]o^ OQ_ MaQ]_Û ^QXQY_& aZ`^ [Z`aQe ^pWQO_UZYYQ] `YQ RZYO_UZY Z` `Y ]pSWMSQ PQ
_QX[^ ^`[[WpXQY_MU]Q(
28?4DCG8 + H`UaMY_ W"p_M[Q l WM\`QWWQ WQ []ZS]MXXQ M p_p MYY`Wp& UW [Q`_ d MaZU] PQ^
]Q^_Q^ PQ Pp_Q]SQY_ PMY^ WM XMOTUYQ Z` ^`] WM aMU^^QWWQ(
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AgMQGMKX JZ RKSZ
EZ`] MOOpPQ] M`c ]pSWMSQ^ P` XQY`& XMUY_QYQe =46?5>,7G607> WQ^ NZ`_ZY^ P"Z[_UZY Q_
/0 >0698<4=,>487 QYRZYOp^ [QYPMY_ - ^QOZYPQ^( A"pO]MY MRRUOTQ `Y XQ^^MSQ
C '87>47?0 E ,99?A0< %%% + D [Z`] aZ`^ [Q]XQ__]Q PQ ^MaZU] [QYPMY_ OZXNUQY PQ
=0.87/0= @8?= ,@0B ,99?AG =?< 50 NZ`_ZY( AZ]^\`Q OQ YZXN]Q Q^_ pSMW l ep]Z& WQ^
<G25,20= /? (07? =#,114.307> E 5#G.<,7% KZ`^ [Z`aQe [M]OZ`]U] OQ XQY` QY aZ`^ ^Q]aMY_
/0= -8?>87= /0 =G50.>487% EZ`] \`U__Q] WQ XQY`& aZ`^ [Z`aQe XMUY_QYU] WQ^ NZ`_ZY^
/#89>487 0> /0 >0698<4=,>487 QYRZYOp^ [QYPMY_ - ^QOZYPQ^ OZXXQ aZ`^ W"MaQe RMU_
58<=;?0 @8?= ,..G/40B ,? 607? Z` aZ`^ [Z`aQe ^pWQO_UZYYQ] WM ^Q[_UoXQ WUSYQ P` XQY`
E 5#,4/0 /? -8?>87 /0 OZYRU]XM_UZY(

AQ OZY_QY` P` XQY` Q^_ WQ ^`UaMY_ 4

(% ?GWGRfYWKX JK QGSMZK
6[]o^ MaZU] MOOpPp M`c ]pSWMSQ^ P` XQY`& `_UWU^Qe WQ^ NZ`_ZY^ TM`_)NM^ [Z`]
^pWQO_UZYYQ] WM WMYS`Q( AQ XQ^^MSQ #+'AMYS`Q fL$ ^"MRRUOTQ 5 L ]QYaZUQ l WM WMYS`Q QY
OZ`]^( 6[]o^ OQWM& M[[`dQe ^`] WQ NZ`_ZY PQ OZYRU]XM_UZY [Z`] MO_UaQ] WM ^pWQO_UZY PQ
M WMYS`Q 5 M[]o^ MaZU] ^pWQO_UZYYp WM YZ`aQWWQ WMYS`Q& QY]QSU^_]Qe'WM QY M[[`dMY_ ^`]
WQ NZ`_ZY PQ OZYRU]XM_UZY(
)% AgMQGMK JK QG JZWKYg JK Q!KGZ
KZ`^ [Z`aQe _]Z`aQ] OQ ]pSWMSQ PMY^ WM ^QO_UZY ]p^Q]apQ l W"Qc[WUOM_UZY P` ]pSWMSQ PQ
W"MPZ`OU^^QXQY_ PQ W"QM`(
*% =O[KGZ JK HWZOY " ETQZRK #
KZ`^ [Z`aQe ]pSWQ] WQ YUaQM` PQ^ MWM]XQ^ ^ZYZ]Q^ PQ aZ_]Q XMOTUYQ UOU( 6[]o^ MaZU]
MOOpPp M` XQY`& ^pWQO_UZYYQe W"Z[_UZY h - ' KZW`XQ j QY `_UWU^MY_ WQ^ NZ`_ZY^
PQ ^pWQO_UZY( h - ' KZW`XQ 4L j #L4A+&A,&A- $ ^"MRRUOTQ( A+ Q^_ WQ YUaQM` PQ N]`U_ WQ
[W`^ NM^ [QYPMY_ \`Q A- Q^_ WQ YUaQM` PQ N]`U_ WQ [W`^ pWQap( 6[]o^ MaZU] M[[`dp ^`]
WQ NZ`_ZY PQ OZYRU]XM_UZY Q_ MO_Uap W"Z[_UZY h 4L j& ^pWQO_UZYYQe WQ YUaQM`
PQ N]`U_ ^Z`TMU_p Q_ QY]QSÛ _]Qe WM ^pWQO_UZY QY M[[`dMY_ `YQ RZU^ PQ [W`^ ^`] WQ NZ`_ZY
PQ OZYRU]XM_UZY(

(& ;GSMZK/
)& 4ZWKYg JK Q!KGZ/
*& ETQZRK
+& ;ZROSTXOYg/
,& <TJK 5IT/
-& ?GWGRfYWKX J!ZXOSK
.& <KSZ @ZOYYKW #
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-% ?GWGRfYWKX J!ZXOSK

6RUY PQ ^`[[]UXQ] _Z`^ WQ^ [M]MXo_]Q^ \`Q aZ`^ MaQe OZYRUS`]p^ Q_ ]Q^_M`]Q] WQ^
[M]MXo_]Q^ P"̀ ^UYQ& ^pWQO_UZYYQe W"Z[_UZY h 0 ' EM]MXo_]Q^ P"`^UYQ j l W"MUPQ PQ^
NZ`_ZY^ PQ ^pWQO_UZY( AQ XQ^^MSQ h EM]MXo_]Q^ P"`^UYQ4L j #L4Z`U Z` YZY$ ^"MRRUOTQ(
6[]o^ MaZU] M[[`dp ^`] WQ NZ`_ZY PQ OZYRU]XM_UZY& MO_UaQe W"Z[_UZY
h L j 5 aZ`^ [Z`aQe QY]QSU^_]Q] aZ_]Q ^pWQO_UZY QY OWU\`MY_
^`] h D`U j Z` h CZY j Q_ QY M[[`dMY_ `YQ RZU^ PQ [W`^ ^`] WQ NZ`_ZY PQ OZYRU]XM_UZY(
AZ]^\`Q aZ`^ ]Q^_M`]Qe WQ^ [M]MXo_]Q^ P"̀ ^UYQ& WM XMOTUYQ ]Q_Z`]YQ M`c [M]MXo_]Q^
^`UaMY_^(

#" ,195?4 ( )95716=

$" *?<4>@ 34 7!41? ( ,%

%" 0;7?84 ( ,$
&" ,?869;=6>@ ( ,$

'" -;34 +2; ( ./.

EKWWTZOQQGMK UGWKSYGQ /

KZ`^ [Z`aQe QX[qOTQ] WQ^ M`_]Q^ [Q]^ZYYQ^ PQ XZPURUQ] aZ^ [M]MXo_]Q^ WZ]^\`Q WM
XMOTUYQ Q^_ QY RZYO_UZYYQXQY_(
6[]o^ WQ PpXM]]MSQ P` []ZS]MXXQ& M[[`dQe QY XqXQ _QX[^ ^`] WQ NZ`_ZY PQ
^pWQO_UZY TM`_ #1$ Q_ ^`] WQ NZ`_ZY PQ ^pWQO_UZY NM^ #2$ [QYPMY_ - ^QOZYPQ^(
8Q_ pO]MY aZ`^ UYRZ]XQ P` YZXN]Q PQ ^QOZYPQ^ [QYPMY_ WQ\`QW aZ`^ PQaQe XMUY_QYU]
WQ^ NZ`_ZY^ QYRZYOp^ l _]MaQ]^ WQ XQ^^MSQ h 8ZY_UY`Q l M[[`dQ] L j( AZ]^\`Q OQ__Q
[p]UZPQ PQ _QX[^ Q^_ [M^^pQ& WQ aQ]]Z`UWWMSQ [M]QY_MW Q^_ MO_Uap&hKQ]]( QYRMY_^ 68I?Kk j
^"MRRUOTQ Q_ W"UYPUOM_Q`] #+1$ ^"UWẀ XUYQ( AZ]^\`Q WQaQ]]Z ÙWWMSQ [M]QY_MW Q^_ MO_Uap& _Z`^
WQ^ NZ`_ZY^ PZUaQY_ q_]Q Pp^MO_Uap^(

EZ`] MYY`WQ] WQ aQ]]Z`UWWMSQ [M]QY_MW& M[[`dQe QY XqXQ _QX[^ ^`] WQ NZ`_ZY PQ
^pWQO_UZY TM`_ #1$ Q_ ^`] WQ NZ`_ZY ^pWQO_UZY NM^ #2$ [QYPMY_ - ^QOZYPQ^( 8Q_ pO]MY
aZ`^ UYRZ]XQ P` YZXN]Q PQ ^QOZYPQ^ [QYPMY_ WQ\`QW aZ`^ PQaQe XMUY_QYU] WQ^ NZ`_ZY^
QYRZYOp^ l _]MaQ]^ WQ XQ^^MSQh 8ZY_UY`Q l M[[`dQ] L j( AZ]^\`Q OQ__Q [p]UZPQ PQ
_QX[^ Q^_ [M^^pQ& WQ aQ]]Z`UWWMSQ [M]QY_MW Q^_ MYY`Wp& h KQ]] QYRMY 9kH68I?KkKk j
^"MRRUOTQ Q_ W"UYPUOM_Q`] #+1$ ^"p_QUY_(

-/66 /30.3 &>+$%,(->->
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4gRGWWGMK YKRUTWOXg /
"BTRRKOQ#
KZ`^ [Z`aQe ]Q_M]PQ] W"TQ`]Q PQ PpXM]]MSQ P` []ZS]MXXQ ^pWQO_UZYYp PQ V̀ ^\ "̀l
,. TQ`]Q^( IZ`_QRZU^& aZ`^ YQ [Z`aQe [M^ []ZOpPQ] l `Y ]pSWMSQ PQ WM _QX[Z]U^M_UZY
M[]o^ WQ PpXM]]MSQ P` []ZS]MXXQ( EZ`] [Z`aZU] []ZOpPQ] l `Y ]pSWMSQ PQ WM
_QX[Z]Û M_UZY& WQ []ZS]MXXQ ^pWQO_UZYYp YQ PZU_ [M^ YpOQ^^MU]QXQY_ q_]Q QY
RZYO_UZYYQXQY_(

#! 6[[`dQe ^`] WQ NZ`_ZY PQ _QX[Z]U^M_UZY #/$
(% >Q`]Q h **4** j ^"MRRUOTQ ^`] WM WUSYQ P"UYRZ]XM_UZY PQ W"pO]MY #+3$ Q_ WQ ^dXNZWQ PQ
_QX[Z]Û M_UZY #+2$ OZXXQYOQ l OWUSYZ_Q](
)% KZ`^ [Z`aQe ]pSWQ] WM P`]pQ PQ _QX[Z]U^M_UZY l WM aMWQ`] ^Z`TMU_pQ l W"MUPQ PQ^
NZ`_ZY^ PQ ^pWQO_UZY #1&2$( AQ NZ`_ZY h j #1$ M`SXQY_Q WM P`]pQ P"`YQ TQ`]Q [QYPMY_
\`Q WQ NZ`_ZY h K j #2$ PUXUY`Q WM P`]pQ P"`YQ TQ`]Q(
;Y M[[`dMY_ ^`] WQ NZ`_ZY H_M]_)H_MYPNd #BM]OTQ)KQUWWQ$& aZ`^ [Z`aQe PpXM]]Q] WQ
OZX[_Q l ]QNZ`]^ V`^\`"l W"TQ`]Q PQ _QX[Z]U^M_UZY( AQ ^dXNZWQ PQ _QX[Z]Û M_UZY #+2$
^Q]M OZY_UY`QWWQXQY_ UWW`XUYp [QYPMY_ OQ__Q [p]UZPQ( AQ^ UYPUOM_Q`]^ PQ IQX[^
]Q^_MY_ ) IQX[^ PQ _QX[Z]U^M_UZY #+3$ MRRUOTQY_ WQ _QX[^ PQ _QX[Z]U^M_UZY( ! WM RUY P`
OZX[_Q l ]QNZ`]^& WQ []ZS]MXXQ ^pWQO_UZYYp PpXM]]Q( A"pO]MY PQ W"UYPUOM_Q`] UYPU\`Q
MWZ]^ WQ _QX[^ ]Q^_MY_ V`^\`"l WM RUY P` []ZS]MXXQ ^pWQO_UZYYp(

3NGSMKRKSY JK UWTMWGRRK TZ JK LTSIYOTS UKSJGSY QG YKRUTWOXGYOTS /

?Y_Q]]ZX[Qe WM XMOTUYQ QY M[[`dMY_ ^`] WQ NZ`_ZY H_M]_)H_MYPNd #BM]OTQ)KQUWWQ$ 5
WQ OZX[_Q l ]QNZ`]^ ^"M]]q_Q Q_ WQ ^dXNZWQ PQ _QX[Z]U^M_UZY OZXXQYOQ l OWUSYZ_Q](
HU aZ`^ M[[`dQe ^`] WQ^ NZ`_ZY^ ^MY^ UY_Q]]ZX[]Q WM XMOTUYQ& aZ`^ ]QOQa]Qe PQ^
XQ^^MSQ^ P"MaQ]_Û ^QXQY_ _QŴ \`Q h GQ_M]PM_Q`] MO_UR j Z` hCZY aMWUPQ ! j(
6[]o^ W"UY_Q]]`[_UZY P` XZPQ ^ZXXQUW& aZ`^ [Z`aQe ^pWQO_UZYYQ] WQ^ []ZS]MXXQ^
Q_ MVZ`_Q] PQ^ RZYO_UZY^ M` []ZS]MXXQ& OZXXQ WQ^ ^`VQ_^ [Q]_UYQY_^ W"UYPU\`QY_(
AZ]^\`Q aZ`^ M[[`dQe `YQ RZU^ PQ [W`^ ^`] WQ NZ`_ZY H_M]_)H_MYPNd #BM]OTQ)KQUWWQ$&
OQWM PpXM]]Q WQ OZX[_Q l ]QNZ`]^ V`^\`"l W"TQ`]Q PQ _QX[Z]U^M_UZY(

BO [TZX XTZNGOYK_ GSSZQKW TZ UWTIgJKW d ZS STZ[KGZ WgMQGMK JZ YKRUX QTWXVZK QG
RGINOSK KXY KS RTJK XTRRKOQ 0
HU aZ`^ ^Z`TMU_Qe XZPURUQ] WQ _QX[^ PQ _QX[Z]U^M_UZY& M]]q_Qe WQ OZX[_Q l ]QNZ`]^ QY
M[[`dMY_ ^`] WQ NZ`_ZY BM]OTQ)KQUWWQ( 6[[`dQe ^`] WQ NZ`_ZY PQ _QX[Z]U^M_UZY [Z`]
MOOpPQ] M` XQY` PQ _QX[Z]U^M_UZY 5 ]pSWQe WQ YZ`aQM` IQX[^ PQ _QX[Z]Û M_UZY QY
M[[`dMY_ ^`] WQ^ NZ`_ZY^ PQ ^pWQO_UZY( 9pXM]]Qe WQ OZX[_Q l ]QNZ`]^ QY M[[`dMY_ ^`]
WQ NZ`_ZY H_M]_)H_MYPNd #BM]OTQ)KQUWWQ$(

BO [TZX XTZNGOYK_ GSSZQKW QK WgMQGMK JK QG YKRUTWOXGYOTS$ XMUY_QYQe WQ NZ`_ZY
H_M]_)H_MYPNd #BM]OTQ)KQUWWQ$ QYRZYOp [QYPMY_ - ^QOZYPQ^( A"pO]MY aZ`^ UYRZ]XQ P`
YZXN]Q PQ ^QOZYPQ^ [QYPMY_ WQ\`QW aZ`^ PQaQe XMUY_QYU] WQ NZ`_ZY QYRZYOp l
WQ XQ^^MSQ h 6YY`WM_UZY []ZS]MXXQ L j( 8Q__Q []ZOpP`]Q [Q]XQ_ P"MYY`WQ] WQ OZX[_Q
l ]QNZ`]^(

K
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<KXXGMKX J!G[KWYOXXKRKSY /
KZ_]Q XMOTUYQ ]pMSU_ [QYPMY_ ^ZY RZYO_UZYYQXQY_ 5

AZ]^\`Q W"MaQ]_U^^QXQY_ OU'PQ^^`^ Q^_ MRRUOTp 5
+' 6^^`]Qe'aZ`^ \`Q W"QM` Y"Q^_ [M^ OZ`[pQ
,' 6^^`]Qe'aZ`^ \`Q WM []U^Q P"QM` Q^_ Z`aQ]_Q
-' HU WQ^ PQ`c ^U_`M_UZY^ ^ZY_ ap]URUpQ^& RMU_Q^ M[[QW l `Y _QOTYUOUQY \`MWURUp(

8TM\`Q RZU^ \`"̀ YQ Q]]Q`] M`'PQWl PQ aZ^ OZX[p_QYOQ^ ^`]aUQY_& W"MaQ]_U^^QXQY_
OU'PQ^^`^ ^"MRRUOTQ(
AZ]^\`Q OQ XQ^^MSQ ^"MRRUOTQ& RMU_Q^ M[[QW l `Y _QOTYUOUQY \`MWURUp(

AZ]^\`Q aZ_]Q XMOTUYQ MRRUOTQ WQ^ MaQ]_U^^QXQY_^ OU'PQ^^`^& WQ^ OZPQ^ P"Q]]Q`]
^ZY_ UYPU\`p^ M[]o^ WM PpRUYU_UZY( KZ`^ [Z`aQe _]Z`aQ] PQ^ UYRZ]XM_UZY^ OZYYQcQ^
PMY^ WM ^QO_UZY h FJ; <6?G; ;C 86H 9; E6CC; j PQ aZ_]Q S`UPQ P"̀ _UWU^M_UZY(

1GHD=D >8 DA5=@8F&

38DH=68 7!4BB8>E



BU" Ûdd_iQWU"b� We \YUb"TU"\Q"] QSXŶ U"`b_\_ ŴU"c Q"Te b� U"TU"fYU("

9U"\Q"W bQYc c U"Ud"Te "SQ\SQYbU"`Ue fU d̂"c mQSSe ] e \Ub"TQ ĉ "\Q"Se fU("9Q ĉ "SU"SQc "4"

.Sbjmifppbw#ib#`ljm^oqfjbkq#�#a¦qbodbkq#p^kp#jbqqob#ab#s^fppbiib#a^kp#i^#j^`efkb-#p¦ib`qflkkbw#rk
moldo^jjb#nrf#clk`qflkkb#�#e^rqb#qbjm¦o^qrob#bq#jbqqbw#i^#j^`efkb#bk#olrqb/#Tf#`bqqb#mol`¦arob#pb
o¦s¥ib#fkprccfp^kqb-#rqfifpbw#abp#molarfqp#ab#kbqqlv^db#pm¦`f^ru#afpmlkf_ibp#pro#ib#j^o`e¦/#)Qolarfqp#ab
kbqqlv^db#pm¦`f^i#i^sb.s^fppbiib*/

DUdd_iQW U"TUc "Z_Ŷ dc "TU"`_bdU"
.Qlro#kbqqlvbo#qlrp#o¦pfarp#^``rjri¦p#a^kp#ibp#glfkqp#ab#mloqb-#bpprvbw#ibp#glfkqp#o¦drif¥objbkq#^sb`
rk#`efcclk#erjfab/

DUdd_iQW U"TU"\Q"] QSXŶ U#
Obqqlvbw#ibp#cfiqobp#^mo¥p#`e^nrb#i^s^db#bq#ibp#_o^p#ab#i^s^db#^r#jlfkp#rkb#clfp#m^o#pbj^fkb/#
E¦_o^k`ebw#slqob#j^`efkb#bq#cbojbw#ib#ol_fkbq#a�^oofs¦b#a�b^r#^s^kq#ab#`ljjbk`bo#ib#kbqqlv^db/#
O�rqfifpbw#m^p#ab#molarfq#^_o^pfc/#Fpprvbw#^sb`#rk#molarfq#alru#bq#rk#`efcclk#erjfab/##

<Y\dbUc "
W¦ofcfbw#pf#abp#o¦pfarp#a�^ifjbkqp#pb#plkq#^``rjri¦p#a^kp#ib#cfiqob#bq#ib#
jf`olcfiqob/#
#Fk#`^p#ab#mo¦pbk`b#ab#qlrp#o¦pfarp-#obqfobw#ibp#cfiqobp#bq#kbqqlvbw.ibp#
plfdkbrpbjbkq#�#i�b^r#`lro^kqb/#

V+ Nf`olcfiqob#buq¦ofbro
W+ Gfiqob#�#a¦`ebqp#fkq¦ofbro
X+ Gfiqob#q^jfp#j¦q^i#lr#mi^pqfnrb

Qlro# buqo^fob# bq# kbqqlvbo# ib# dolrmb# cfiqo^kq-# qlrokbw.ib# a^kp# ib# pbkp# abp#
^fdrfiibp#a�rkb#jlkqob#bq#obqfobw.ib#bk#ib#plribs^kq/2##

Ufobw#bq#obqfobw#ib#cfiqob#j¦q^i#lr#mi^pqfnrb/#4#
T¦m^obw#bkprfqb#ib#cfiqob#�#a¦`ebqp#bq#ib#
jf`olcfiqob/3#Sfk`bw.ib#^_lka^jjbkq#�#i�b^r#
`lro^kqb/#S¦fkpq^iibw#ib#cfiqob#�#a¦`ebq#a^kp#
ib#jf`olcfiqob#bk#c^fp^kq#^qqbkqflk#ab#_fbk#
c^fob#`loobpmlkaob#ibp#obm¥obp/#Gfubw#ib#
jf`olcfiqob#plrp#ib#cfiqob#j¦q^i#lr#mi^pqfnrb#bq#
qlrokbw.ib#a^kp#ib#pbkp#ab#i^#ci¥`eb#=#
i�bkpbj_ib#bpq#sboolrfii¦#nr^ka#lk#mbrq#slfo#
i^#ci¥`eb#pro#ib#jf`olcfiqob/#5##

( O�rqfifpbw#g^j^fp#slqob#i^sb.s^fppbiib
p^kp#cfiqob/

( Vkb#fkpq^ii^qflk#fk`loob`qb#ar#cfiqob#afjfkrbo^#i�bccf`^`fq¦#ab#i^
j^`efkb/

( M^#molmobq¦#abp#cfiqobp#bpq#bppbkqfbiib#^r#_lk#clk`qflkkbjbkq#ab#i^
j^`efkb/

."

; DJH; J?; D"; J"D; JJEO6 = ; #



7bQc "TU"\QfQW U"
W¦ofcfbw#nrb#ibp#df ìbrop#abp#_o^p#ab#i^s^db#
prm¦ofbro#bq#fkc¦ofbro#kb#plkq#m^p#_lr`e¦p/#Fk#`^p#
a�l_pqor`qflk-#obqfobw#ibp#_o^p#ab#i^s^db#bq#
kbqqlvbw.ibp#�#i�b^r#`lro^kqb/##

Mb#_o^p#ab#i^s^db#fkc¦ofbro#pb#obqfob#bk#ib#qfo^kq#
sbop#ib#e^rq/#Qlro#ib#_o^p#ab#i^s^db#prm¦ofbro-#
obqfobw#i�¦`olr#bk#ib#qlrok^kq#sbop#i^#d^r`eb/#
Wbfiibw#�#m^oc^fqbjbkq#pboobo#i�¦`olr#bk#o¦fkpq^ii^kq#
ib#_o^p#ab#i^s^db#prm¦ofbro/##

<Y\dbUc "Te "de iQe "TmQbbYf� U"TmUQe "
Mb#cfiqob#ar#qrv^r#a�^oofs¦b#a�b^r#bjm§`eb#nrb#slqob#j^`efkb#plfq#bkaljj^d¦b#m^o#qlrqb#
`lkq^jfk^qflk#)p^_ib-#^odfib-#olrfiib-#bq`/*#¦sbkqrbiibjbkq#qo^kpmloq¦b#a^kp#ib#o¦pb^r#lr#i�fkpq^ii^qflk#
ab#milj_bofb#fkq¦ofbrob#bq#mo¦sfbkq#qlrp#a¦p^do¦jbkqp#qbip#nrb#ib#g^rkfppbjbkq#lr#i^#cloj q̂flk#ab#
a¦m°qp#^mo¥p#ib#i^s^db/#W¦ofcfbw#o¦drif¥objbkq#ibp#cfiqobp#bq#ib#qrv^r#a�^oofs¦b#a�b^r#bq#kbqqlvbw.ibp#pf#
k¦`bpp^fob/#Qlro#kbqqlvbo#ibp#cfiqobp-#cbojbw#ib#ol_fkbq#bq#obqfobw#ib#qrv^r/#Sbqfobw#ib#cfiqob#ar#qrv^r#^fkpf#
nrb#ib#cfiqob#ar#`lq¦#ab#i�bkqo¦b#ar#i^sb#s^fppbiib#bq#kbqqlvbw.ibp#�#i�b^r#`lro^kqb/#S¦fkpq^iibw#ibp#cfiqobp#
molmobp#a^kp#ibrop#ildbjbkqp#bq#o¦fkpq^iibw#ib#qrv^r/#

."
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