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fVXa\V i\Xjcb\ag jX Vbh_W fXX T__ g[X jTl gb 2 j\g[ ab ZeXTgXe W: ZXgg\aZ \a g[X jTl) L[XeX
TeX gjb VTfXf gb Vbaf\WXe5 g[X fXg S \f X\g[Xe na\gX be \ana\gX)

' S \f \ana\gX) D\fg\aZ g[X X_X`Xagf bY S \a \aVeXTf\aZ beWXe5 a' ? a( ? = = = jX fXX /W7&
0 \f

T fhUfXdhXaVX j\g[
h A i >0 a= A a> >0 W7&

? W7'

L[Tg \f /W7&
0 \f fge\Vg_l WXVeXTf\aZ)

' S \f na\gX) DXg c' UX g[X _Tfg i\Xjcb\ag TaW Vbaf\WXe W9#%')

9f c' 1 3 \f abg T i\Xjcb\ag g[Xa g[XeX Xk\fgf c( A c' 1 3 fhV[ g[Tg W9$
% W9#

=

,) 9f c( \f abg T i\Xjcb\ag g[Xa g[XeX Xk\fgf c) A c( fhV[ g[Tg W9%
% W9$&

) ) )

;bag\ah\aZ \a g[\f jTl TaW jX VTa ZXaXeTgX Ta \aVeXTf\aZ fXdhXaVX /W9"
0 =

=FCLNCJ (!%# #1RO]DQR$CHLHUVWUDVV AKHRUHP# 1RO]DQR '.'-# CHLHUVWUDVV F% '.,'$
@Q` /W:0 NQ M ^QMX N[aZPQP _Q]aQZOQ' HTQZ /W:0 TM_ M O[ZbQ^SQZ` _aN_Q]aQZOQ'

:NLLD! :l g[X ceXi\bhf g[XbeX` /W:0 [Tf T `babgbaX fhUfXdhXaVX j[\V[ \f T_fb UbhaWXW) :l
L[XbeX` 0). g[\f fhUfXdhXaVX VbaiXeZXf)

=FCLNCJ (!%$ #1RO]DQR$CHLHUVWUDVV AKHRUHP LQ %$ 6 N[aZPQP _Q]aQZOQ UZ % TM_ M
O[ZbQ^SQZ` _aN_Q]aQZOQ'

<>,</:>/7-/< 1/



:NLLD! DXg /p:0 UX T UbhaWXW fXdhXaVX \a %) AY jX je\gX p: > n: 1 _o: g[Xa jX T_fb [TiX
g[Tg /n:0 TaW /o:0 TeX UbhaWXW fXdhXaVXf) :l g[X :b_mTab(OX\XefgeTff L[XbeX` /n:0 [Tf T
VbaiXeZXag fhUfXdhXaVX /n:"

0 j[\V[ VbaiXeZXf gb J'' fTl) 9f /o:"
0 \f T_fb UbhaWXW g[Xa \g \a

ghea [Tf T VbaiXeZXag fhUfXdhXaVX
!
o:"&

"
j[\V[ VbaiXeZXf gb J(' fTl)

9f
!
n:"&

"
\f T fhUfXdhXaVX bY /n:"

0 g[Xa \g gbb VbaiXeZXf gb J' Ul Hebcbf\g\ba 0),3) OX
g[Xa [TiX g[Tg

!
p:"&

"
VbaiXeZXf gb J' 1 _J( Tf \gf eXT_ TaW \`TZ\aTel cTegf VbaiXeZX %L[XbeX`

.)-0&)

@XeX \f T_gXeaTg\iX jTl bY c[eTf\aZ g[X :b_mTab(OX\XefgeTff L[XbeX`)

0CWKGPGLK (!%% @Q` Q ( ) KQ _Me `TM` n U_ M OLPLW SRLQW [^ DFFXPXODWLRQ SRLQW [R Q UR
R[^ QbQ^e 8 A 2 `TQ^Q QdU_`_ o 3 Q> _aOT `TM`

2 ? Ao ! nA ? 8=

B[`Q `TM` n U`_QXR ZQQP Z[` NQ UZ `TQ _Q`' HTQ _Q` [R XUYU` \[UZ`_ [R Q U_ PQZ[`QP Q &=

1T?JMIC (!%& HTQ _Q` [R XUYU` \[UZ`_ [R /2> 30 U_ A2> 3B
HTQ _Q` [R XUYU` \[UZ`_ [R ( U_ )'
HTQ _Q` [R XUYU` \[UZ`_ [R * U_ $'
HTQ _Q` [R XUYU` \[UZ`_ [R

&
3> '

(
> '

)
> = = =

'
U_ ?2@ =

;CJ?NH (!%' HTQ 7[XfMZ[&KQUQ^_`^M__ HTQ[^QY OMZ NQ ^Q\T^M_QP M_3 i6Z UZgZU`Q N[aZPQP
_aN_Q` [R ) [^ % TM_ M XUYU` \[UZ`i' <UbQZ _aOT M _Q`% Q% `TQZ cQ OMZ _QXQO` M _Q]aQZOQ /n:0
[R \[UZ`_ [R Q MZP Ne `TQ 7[XfMZ[&KQUQ^_`^M__ HTQ[^QY `TU_ _Q]aQZOQ TM_ M _aN_Q]aQZOQ /n:&

0
cTUOT O[ZbQ^SQ_ `[ M XUYU` J' >` U_ Z[` TM^P `[ _T[c `TM` J U_ `TQZ M XUYU` \[UZ` [R `TQ _Q`
?n:#

> n:$
> n:$

> = = =@ ( Q MZP _[ [R `TQ _Q` Q'

(!& =JG -CVEJY -POWGSIGOEG -SKUGSKPO

9 nefg W\sVh_gl \a cebi\aZ g[Tg T fXdhXaVX VbaiXeZXf \f \a \aiXfg\ZTg\aZ g[X _\`\g) ;ThV[l
fTj g[Tg T %eXT_ be Vb`c_Xk& fXdhXaVX jbh_W VbaiXeZX \Y TaW ba_l \Y g[X fXdhXaVXqf gXe`f Zbg
fhsV\Xag_l V_bfX) L[\f `T^Xf \g cbff\U_X gb WX`bafgeTgX VbaiXeZXaVX j\g[bhg ^abj\aZ g[X _\`\g)
>heg[Xe' ;ThV[lqf \af\Z[g VTa UX hfXW gb O[Z_`^aO` g[X eXT_f Yeb` g[X eTg\baT_f fb g[Tg jX Vbh_W
f[bj g[X Xk\fgXaVX bY T Vb`c_XgX beWXeXW nX_W eTg[Xe g[Ta Tffh`\aZ g[Tg T nX_W fTg\fYl\aZ T__
bhe Tk\b`f Xk\fgf %fXX JX`Te^ 0)./&)

0CWKGPGLK (!%( @Q` /W:0 NQ M ^QMX [^ O[Y\XQd _Q]aQZOQ' KQ _Me `TM` /W:0 U_ M 2DXFK\ VH$
TXHQFH% [^ _UY\Xe U_ 2DXFK\# UR

68 A 2 7L 3 & 6c> d % L AW9 ! W:A ? 8=

FbgX g[Tg g[X WXna\g\ba `T^Xf ab `Xag\ba bY T _\`\g' Uhg jX f[T__ fXX g[Tg g[\f Ve\gXe\ba \f \a
YTVg Xdh\iT_Xag gb VbaiXeZXaVX \a ) be % %Uhg abg \a (!&)
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:NLMLOGPGLK (!%) 6 O[ZbQ^SQZ` _Q]aQZOQ U_ 8MaOTe'

:NLLD! DXg /W:0 UX T VbaiXeZXag fXdhXaVX j\g[ _\`\g J' TaW _Xg 8 A 2) L[Xa g[XeX Xk\fgf T
aTgheT_ ah`UXe L fhV[ g[Tg

AW7 ! JA ? 8@4 Ybe T__ a % L=

Kb Ybe T__ c> d % L>

AW9 ! W:A $ AW9 ! JA 1 AJ ! W:A ?
8

4
1

8

4
> 8>

Ul g[X ge\TaZ_X \aXdhT_\gl TaW [XaVX /W:0 \f ;ThV[l)

:NLMLOGPGLK (!%* 6 #^QMX [^ O[Y\XQd$ 8MaOTe _Q]aQZOQ U_ N[aZPQP'

:NLLD! DXg /W:0 UX T eXT_ be Vb`c_Xk ;ThV[l fXdhXaVX) LT^\aZ 8 > 3' jX ^abj g[XeX Xk\fgf L
fhV[ g[Tg

AW: ! W. A ? 3 j[XaXiXe d % L=

@XaVX' Ul g[X ge\TaZ_X \aXdhT_\gl

AW:A ? AW. A 1 3 Ybe T__ d % L=

L[X TUbiX \aXdhT_\gl UbhaWf T__ Uhg na\gX_l `Tal gXe`f) Kb Ybe T__ c jX [TiX

AW9A $ LCS ?AW'A > AW(A > = = = > AW.!'A > AW. A 1 3@

TaW jX fXX g[Tg g[X fXdhXaVX \f UbhaWXW)

6CJJ? (!%+ >R /W:0 U_ M ^QMX [^ O[Y\XQd 8MaOTe _Q]aQZOQ _aOT `TM` M _aN_Q]aQZOQ /W:"
0 O[Z&

bQ^SQ_ `[ J> `TQZ /W:0 O[ZbQ^SQ_ `[ J'

:NLLD! DXg 8 A 2) Kb g[XeX Xk\fgf I 3 & fhV[ g[Tg

AW:"
! JA ? 8@4 j[XaXiXe a % I=

9f g[X fXdhXaVX /W:0 \f ;ThV[l g[Xa g[XeX Xk\fgf L 3 & fhV[ g[Tg

AW: ! W9A ? 8@4 j[XaXiXe c> d % L=

AY jX fX_XVg gT^X a % LCS /I> L0 fb g[Tg d7 % L g[Xa jX [TiX' Ul g[X ge\TaZ_X \aXdhT_\gl

AW: ! JA $ AW: ! W:"
A 1 AW:"

! JA ?
8

4
1

8

4
> 8 Ybe T__ d % L

TaW g[X cebbY \f Vb`c_XgX)

=FCLNCJ (!%, #8MaOTe% *1+*$ 6 ^QMX [^ O[Y\XQd 8MaOTe _Q]aQZOQ U_ O[ZbQ^SQZ`'
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:NLLD! DXg /W:0 UX T eXT_ be Vb`c_Xk ;ThV[l fXdhXaVX) :l Hebcbf\g\ba 0)-2 /W:0 \f UbhaWXW'
TaW fb Ul g[X :b_mTab(OX\XefgeTff L[XbeX` /W:0 [Tf T VbaiXeZXag fhUfXdhXaVX /W:"

0) :l g[X
ceXi\bhf _X``T /W:0 VbaiXeZXf gb g[X fT`X _\`\g)

OX [TiX g[Xa XfgTU_\f[WXW g[X /?QAFU /LKRCNECKAC /NGPCNGLK Ybe eXT_ TaW Vb`c_Xk
fXdhXaVXf5

/W:0 \f VbaiXeZXag /0 /W:0 \f ;ThV[l)

;CJ?NH (!&# HTQ 8MaOTe O[ZbQ^SQZOQ O^U`Q^U[Z% `[SQ`TQ^ cU`T `TQ 6^OTUYQPQMZ \^[\Q^`e% U_
Q]aUbMXQZ` `[ `TQ O[Y\XQ`QZQ__ MdU[Y'

1T?JMIC (!&$ HTQ `Q^YUZM`UZS PQOUYMX Qd\MZ_U[Z_ [R
C

4% ZMYQXe `TQ _Q]aQZOQ /g:03

3> 3=6> 3=63> 3=636> = = =

U_ M _Q]aQZOQ [R ^M`U[ZMX ZaYNQ^_ cTUOT U_ 8MaOTe #R[^ QdMY\XQ% NQOMa_Q U` U_ M O[ZbQ^SQZ` ^QMX
_Q]aQZOQ$ Na` U` U_ Z[` O[ZbQ^SQZ` UZ `TQ ^M`U[ZMX_ j `TM` U_% U` P[Q_ Z[` _M`U_Re

7J 3 ( 68 A 2 7L 3 & 6d % L Ag: ! JA ? 8=

1T?JMIC (!&% #:HUFDWRU_V VHULHV$ ;[^ d 3 & XQ`

i: > 3 !
3

4
1

3

5
1 " " " 1 /!30:%' 3

d
=

HTQZ cU`T c % d A 2% MZP c ! d QbQZ cQ TMbQ

Ai9 ! i:A >

(
(
(
(
(
(
(
(

*&
D GF E

3

d 1 3
!

3

d 1 4

*&
D GF E

1
3

d 1 5
!

3

d 1 6
1 " " "

*&
D GF E

1
3

c ! 3
!

3

c

(
(
(
(
(
(
(
(

>
3

d 1 3F ED G
!

3

d 1 4
1

3

d 1 5F ED G
(&

! " " " !
3

c ! 4
1

3

c ! 3F ED G
(&

!
3

cFEDG
(&

$
3

d 1 3
=

>R c ! d U_ [PP% cQ c^U`Q

Ai9 ! i:A >

(
(
(
(
(
(
(
(

*&
D GF E

3

d 1 3
!

3

d 1 4

*&
D GF E

1
3

d 1 5
!

3

d 1 6
1 " " "

*&
D GF E

1
3

c ! 4
!

3

c ! 3
1

3

c

(
(
(
(
(
(
(
(

>
3

d 1 3F ED G
!

3

d 1 4
1

3

d 1 5F ED G
(&

! " " " !
3

c ! 3
1

3

cF ED G
(&

$
3

d 1 3
=
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@Q` 8 A 2 MZP `MWQ L A '
%
' HTQZ Ai: ! i9A ? 8 cTQZQbQ^ c> d % L MZP cQ _QQ `TM` /i:0 U_

8MaOTe' HTU_ _T[c_ `TM` `TQ _Q]aQZOQ U_ O[ZbQ^SQZ` QbQZ `T[aST cQ Oa^^QZ`Xe TMbQ Z[ UPQM [R
U`_ XUYU`' >Z PaQ O[a^_Q cQ _TMXX _QQ `TM` `TQ XUYU` U_ KNH 4 #GTQQ` /% :dQ^OU_Q /$' HTQ _aY cM_
g^_` \aNXU_TQP Ne AQ^OM`[^ UZ *//1'

;CJ?NH (!&& #3RXEOH VHTXHQFHV$ 6 #^QMX$ P[aNXQ _Q]aQZOQ U_ M YM\ n < &( , ) MZP cQ
c^U`Q n9': R[^ n /c> d0 = KQ c^U`Q `TM`

KJL
9':%'

n9': > J

UR
68 A 2 7L 3 & 6c> d % L An9': ! JA ? 8=

G[ cQ YMe ^Qc^U`Q `TQ 8MaOTe O[ZbQ^SQZOQ O^U`Q^U[Z M_

/W:0 U_ 8MaOTe UR AW: ! W9A , 2 M_ c> d , 2=

<UbQZ M P[aNXQ _Q]aQZOQ /n9':0 `TQ XUYU`_

KJL
9':%'

n9': KJL
9%'

)
KJL

:%'
n9':

*
KJL

:%'

)
KJL

9%'
n9':

*

M^Q PUlQ^QZ` Z[`U[Z_ MZP YMe UZPQ\QZPQZ`Xe QdU_` [^ Z[` M_ _QQZ UZ GTQQ` .% :dQ^OU_Q 1'

;CJ?NH (!&' #2RQVWUXFWLRQ RI WKH UHDO QXPEHUV$ #Cl&_eXXMNa_$
KQ YQZ`U[ZQP UZ FQYM^W *'.1 `TQ YM``Q^ [R QdU_`QZOQ MZP aZU]aQZQ__ [R `TQ ^QMX ZaYNQ^_'

HTQ_Q U__aQ_ cQ^Q \[_QP UZ `TQ _QZ_Q [R hOMZ `TQ ^QMX ZaYNQ^_ NQ O[Z_`^aO`QP R^[Y Y[^Q O[ZO^Q`Q
_Q`_ _aOT M_ &% * [^ (5i

2RQVWUXFWLRQ RI WKH QDWXUDO QXPEHUV%
CZQ M\\^[MOT `[ PQgZQ `TQ ZM`a^MX ZaYNQ^_ U_ PaQ `[ DQMZ[ R^[Y *112' DQMZ[i_ PQ_O^U\`U[Z

Q__QZ`UMXXe _`M`Q_3
& U_ `TQ _YMXXQ_` _Q` _aOT `TM` #U$ 2 3 &% #UU$ UR d 3 & `TQZ d 1 3 3 &=
6 XM`Q^ Y[PQX% UZ `TQ _`eXQ [R `TQ LQ^YQX[&;^MQZWQX MdU[Y_ R[^ _Q` `TQ[^e #*2)1%*2++$% cM_

J[Z BQaYMZZi_ Y[PQX R^[Y *2+, cTQ^Q TQ UPQZ`UgQP 2 cU`T $> 3 cU`T ?$@ > 4 cU`T ?$> ?$@@
MZP UZ SQZQ^MX d cU`T ?2> 3> = = = > d ! 3@' M_ M O[XXQO`U[Z [R _Q`_ YQQ`UZS DQMZ[i_ MdU[Y_'

2RQVWUXFWLRQ RI WKH LQWHJHUV%
;^[Y `TQ _Q` & cQ OMZ PQgZQ `TQ _Q` [R UZ`QSQ^_ * R^[Y &(= KQ PQgZQ `TQ Q]aUbMXQZOQ

^QXM`U[Z ) [Z &( Ne /c'> c(0 ) /d'> d(0 Ul c' 1 d( > d' 1 c(= HTQZ * > &(@ )' :__QZ`UMXXe
cQ M^Q UPQZ`UReUZS MZ UZ`QSQ^ cU`T \MU^_ [R ZM`a^MX ZaYNQ^_ `TM` PUlQ^ Ne `TM` UZ`QSQ^'

2RQVWUXFWLRQ RI WKH UDWLRQDO QXPEHUV%
=MbUZS PQgZQP * cQ OMZ PQgZQ ( M_ M _Q` [R Q]aUbMXQZOQ OXM__Q_ [R * # /&B ?2@0= KQ

_Q` /c'> d'0 ) /c(> d(0 Ul c'd( > d'c(' HTQZ ( > * # /&B ?2@0@ )' :__QZ`UMXXe cQ M^Q
UPQZ`UReUZS MZ ^M`U[ZMX cU`T MXX R^MO`U[Z_ 9

:
cTUOT ^Q\^Q_QZ` `TM` ^M`U[ZMX'

2RQVWUXFWLRQ RI WKH UHDO QXPEHUV% =MbUZS PQgZQP ( cQ _Q`

Q > ?/W:0 A /W:0 U_ M ^M`U[ZMX 8MaOTe _Q]aQZOQ@ =

=2/ -+>-2B -87?/;1/7-/ -;3=/;387 13



6` `TU_ \[UZ` cQ TMbQ eQ` `[ PQgZQ `TQ ^QMX ZaYNQ^_% Na` cQ WZ[c `TM` M ^M`U[ZMX 8MaOTe
_Q]aQZOQ O[ZbQ^SQ_ `[ _[YQ ^QMX XUYU`' HTQ_Q XUYU`_ M^Q cTM` cQ cMZ` M_ [a^ Y[PQX [R `TQ ^QMX
ZaYNQ^_ Na` cQ OMZi` ^QRQ^ `[ _aOT XUYU`_% U^^M`U[ZMX [ZQ_ UZ \M^`UOaXM^% cTUX_` [ZXe NQUZS MNXQ
`[ ^QRQ^ `[ `TQ ^M`U[ZMX ZaYNQ^_' 6X_[ YMZe _Q]aQZOQ_ UZ Q cUXX O[ZbQ^SQ `[ `TQ _MYQ XUYU` _[
M` `TU_ _`MSQ QMOT ^QMX U_ [bQ^^Q\^Q_QZ`QP'

KQ OMZ PQMX M` XQM_` cU`T `TU_ XM_` \[UZ` cU`TUZ `TQ O[Z`Qd` [R ^QMX ZaYNQ^_3 R[^ /W:0 > /X:0 3 Q
cQ _Q`

/W:0 ) /X:0 ) W: ! X: , 2=

6_ cQ _QQ UZ GTQQ` .% :dQ^OU_Q +% R[^ /W:0 > /X:0 3 Q MZP Y 3 ) `TQZ

/W: % X:0 > /YW:0 > /W:X:0

M^Q UZ Q MZP UR W: # 2 `TQZ 3@W: 3 Q=
;a^`TQ^ `TQ_Q [\Q^M`U[Z M^Q cQXX&PQgZQP UZ Q@ ) = G[ UR /W:0 ) /!:0 MZP /W:0 ) /":0 `TQZ

/W: % X:0 ) /!: % ":0 > /Y!:0 ) /Y!:0 > /W:X:0 ) /!:":0 >

MZP UR W: # 2 MZP !: # 2 `TQZ /3@W:0 ) /3@!:0 = 6XX `TQ_Q ^Q_aX`_ R[XX[c N` 6C@'
FQSM^PUZS [^PQ^ cQ PQgZQ /W:0 $ /X:0 UR X: ! W: % 2 UZ _[YQ `MUX'
6XX `TU_ SUbQ_ ) > Q@ ) `TQ _`^aO`a^Q [R MZ [^PQ^QP gQXP' >` OMZ Ra^`TQ^ NQ _T[cZ `TM`

MZe Z[Z&QY\`e N[aZPQP _aN_Q` [R Q@ ) TM_ M XQM_` a\\Q^ N[aZP4 `TU_ ^Q_aX` U_ Z[` \M^`UOaXM^Xe
PUkOaX` Na` U_ Z[Z&`^UbUMX #?m^ZQ^ \\' ,.+&,.,$'

2RQVWUXFWLRQ RI WKH FRPSOH[ QXPEHUV%
KQ _T[cQP UZ GQO`U[Z *'- T[c % OMZ NQ O[Z_`^aO`QP R^[Y ) Ne UPQZ`UReUZS M O[Y\XQd ZaYNQ^

cU`T MZ [^PQ^QP \MU^ [R ^QMX ZaYNQ^_ MZP PQgZUZS MPPU`U[Z MZP YaX`U\XUOM`U[Z M_ [ZQ c[aXP Qd\QO`
[R O[Y\XQd ZaYNQ^_'
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