
FAN3@R3J�M]ja]k�x�"@F;MB�<Yk]?�G=O�In]jna]o�n,)+)0 :X4SM6ZOOW�AOMRWXUX4SO[�2X���:A3

5]WM?SXWKU� AOZASO_

r�7S4R�YOZPXZVKWMO�KWN�UX_�YX_OZ�MXW[]VY?SXW�-�1S?�:6A-E�9OZWOU

r�KNAKWMON�"8#2�5ZKVO_XZT

,.,�Cfkljm[lagfk'3+ N`]�YZgn]�ak�Y�kaf_d]�[q[d]�]p][mlagf

.-p3�A]f]jYd�ogjcaf_�j]_akl]j

.-GBr�Oh�lg�o`]f�ogjcaf_�.-GCJM�"p][mlagf�]AAa[a]f[q

Cfl]jfYd�kaf_d]�[q[d]�emdlahda]j��3p3�

r��XW�AXUK?SUO�YZX4ZKV�KWN�NK?K�[?XZK4O�[YKMO

.-EZql]k�If([`ah�gfdaf]�hjg_jYeeaf_�5:0#7�Jjg_jYe�e]egjq

-EZql]k�Cfl]jfYd�?YlY�#"0�

Jjg_jYeeYZd]�"-JLIG;fYdg_�afl]jAY[]'�kmhhgjl�Zql]�Y[[]kk

<jYf?�f]o�hjg_jYe�]f[jqhlagf�Yd_gjal`e�lg�]fkmj]�mk]j�[g?]�k][mjalq

r�!OZSYROZKU�2XW?ZXUUOZ

Nog�oal`�af?]h]f?]fl�hj]k[Yd]j�3�<al�lae]j'�kmhhgjl�[gehYj]�gmlhml�eg?]

Nog�oal`�af?]h]f?]fl�hj]k[Yd]j�,1�<al�lae]j'�kmhhgjl�afhml�[Yhlmj]�Yf?�[gehYj]�gmlhml

afl]jfYd�.-EBr�=Yf�Z]�[YdaZjYl]?�"2�Ik[addYlgj�j]Ydar]k�j]Yd(lae]�[gmfl]j�Amf[lagf

=Yf�kmhhgjl�mh�lg�4�jgY?�JQGImlhml'�l`j]]�_jgmhk�gA�[gehd]e]flYjq�hjg_jYeeYZd]�?]Y?�rgf]�[gfljgd

,-�Yakd]�,-�<al�`a_`(kh]]?�YfYdg_(lg(?a_alYd�[gfn]jl]j��032 

IhlagfYd�afl]jfYd�Yf?�]pl]jfYd�j]A]j]f[]�ngdlY_]

Jjg_jYeeYZd]�_Yaf��R,*3*,1*.-�>aAA]j]flaYd�YehdaAa]j�afhml�[`Yff]d�

YmlgeYla[�l`j]k`gd?�ngdlY_]�egfalgjaf_�eg?]

Nog�YfYdg_�[gehYjYlgjk��02 '�Mmhhgjl�[ge]k�Ajge�;>=�"phYfkagf�gA�afhml�[`Yff]dk

afl]jfYd�,)+-/P*-)+/3P*/)+41P�w, =YdaZjYZd]�j]A]j]f[]�ngdlY_]�kgmj[]

If]�3�<al�hjg_jYeeYZd]�302'�=Yf�Z]�mk]?�lg�_]f]jYl]�Y�j]A]j]f[]�ngdlY_]�

kgmj[]�hjg_jYeeYZd]�oYl[`?g_�lae]j��D3A�

Jjg_jYeeYZd]�kqf[`jgfgmk*Ykqf[`jgfgmk�k]jaYd�afl]jAY[]��B#0"A�#!8��

Mqf[`jgfgmk�J]jah`]jYd�Cfl]jAY[]��#!8 ��Jjg_jYeeYZd]�eYkl]j*kdYn]�ogjcaf_�

eg?]�log(oaj]�k]jaYd�afl]jAY[]��AD8 ��[gehYlaZd]�8
2�GYkl]j(kdYn]�eg?]

,1�<al�?a_alYd�gh]jYlagf�Y[[]d]jYlagf�mfal��3#2 '�Mmhhgjlk�?aj][l�,1�<al�?YlY�Y[[]kk

r�#YOMSKU�YZXMO[[XZ�P]WM?SXW

#D3�Nog(oaj]�gf([`ah�?]Zm__af_*eYkk�hjg?m[lagf�afl]jAY[]

"pl]jfYd�afl]jjmhl�kgmj[]�Yf?�C*I�Cfl]jjmhl(gf([`Yf_]�kmhhgjl

<madl(af�hgo]j(gf�j]k]l�[aj[mal��! "��;f?�hjg_jYeeYZd]�dgo(ngdlY_]�?]l][lagf�[aj[mal��:C3��<madl(

af�, =Yf�Z]�[YdaZjYl]?�.-GBr�L=�Ik[addYlgj'�kmhhgjl�Aj]im]f[q�emdlahda[Ylagf�gmlhml�Zmadl(af�, 

=Yf�Z]�[YdaZjYl]?�.-EBr�L=�Ik[addYlgj�]pl]jfYd�kmhhgjl�.-)213EBr�Yk�o]dd�Yk�/++Ev.-GBr�

=jqklYd�afhml

1p�Ba_`�[mjj]fl�hmk`(hmdd�?jan]�CI'�Mmhhgjl�`a_`�kh]]?�JQGYhhda[Ylagf

-�LS?�:6A-E�
LCM=�Ga[jg[gfljgdd]j�oal`�
Cf(Mqkl]e�Jjg_jYeeYZd]
@F;MB�G]egjq

:6A-5--!
:6A-5	�-!
:6A-5(
-!
>YlY�Zggc
P]jkagf�,)+)0

(
(
( ;hhda[Ylagf�Aa]d?

7XVO�KYYUSKWMO[

�X?XZ�NZSAO

0]?XVK?SM�MXW?ZXU

r�8� �0WN�YKMTK4O/K@J/3*.-F'�MMIJ-+F

r�:X_O[?�YX_OZ�MXW[]VY?SXW/�,m;:.).P

r�_XZTSW4�OWASZXWVOW?

Ih]jYlaf_�PgdlY_]5�,)3P�v�0)0P

ogjcaf_�Aj]im]f[q5�+�v�.-GBr

Ih]jYlaf_�l]eh]jYlmj]5�(/+=�

v�&30=�B<G�"M>59�/EP

(�,�(



FAN3@R3J�M]ja]k�x�"@F;MB�<Yk]?�G=O�In]jna]o�n,)+)0 :X4SM6ZOOW�AOMRWXUX4SO[�2X���:A3

[a[?OV�PZKVO_XZT

,1Ep,1Zal
@F;MB

-Ep3Zal
ML;G

"-J=NF

JILN<

.-EBr�L=

.-GBr�L= MQ>
I=> FAN3R*LCM= JILN=

RCH

RION
"RNIM=

JILN>

NGL+ NGL, JILN",1Zal
>M=

NQC
G*M

MJC
G*M

OM;LN
;*M

NGL- NGL.

JILN@

;=+ ,-Zal
;>=3Zal

>;= >;J
;=, @PL

�XN]UO�WKVO �XN]UO�P]WM?SXW

MQ>
FAN3R

"-J=NF

JGO
JILN<*=*>*"*@

>M=
;>=
>;J
CPL"@

;=+*,

NGL+*,*-*.
Q>N
MJC�G*M

NQC�G*M

OM;LN

>;=

>]Zm_�eg?md]'�Yl�l`]�kYe]�lae]�j]Ydar]�gfdaf]�?]Zm__af_�Yf?�CMJ�@]Ylmj]k

3Zal�`a_`�h]jAgjeYf[]�LCM=�E]jf]d�?YlY�

@F;MB�;[[]kk�afl]jAY[]�[gfljgdd]j

Jgo]j�[gfkmehlagf�eYfY_]e]fl�eg?md]'�j]khgfkaZd]�Agj�eYfY_af_�l`]�ljYfkalagf�Z]lo]]f�l`]�ogjcaf_�klYl]k�gA�l`]�kqkl]e)�

Ofan]jkYd�hjg_jYeeYZd]�afhml�Yf?�gmlhml�hgjlk

,1�<al�?a_alYd�gh]jYlagf�Y[[]d]jYlagf�mfal

3�Yakd]�,-�<al�YfYdg_�lg�?a_alYd�[gfn]jl]j

Jjg_jYeeYZd]�_Yaf�?aAA]j]flaYd�YehdaAa]j

,)+-/P*-)+/3P*/)+41P�Cfl]jfYd�j]A]j]f[]�

YfYdg_�[gehYjYlgj

3*,1�<al�lae]j*[gmfl]j'JQG=gfljgdd]j�

oYl[`?g_�j]k]l�eg?md]

GYkl]j(kdYn]�MJC�=gfljgdd]j

GYkl]j(kdYn]�log(oaj]�afl]jAY[]�[gfljgdd]j'�[gehYlaZd]�C-=�hjglg[gd

Mqf[`jgfgmk*Ykqf[`jgfgmk�k]jaYd�ljYfk[]an]j

3�>a_alYd(lg(YfYdg_�[gfn]jl]j

(�-�(

JG
O



FAN3@R3J�M]ja]k�x�"@F;MB�<Yk]?�G=O�In]jna]o�n,)+)0 :X4SM6ZOOW�AOMRWXUX4SO[�2X���:A3

!KMTK4O�NOPSWS?SXW

I=-<*CHN,*J>.
R=E*N+*>;I*J>/

I=+;*J"/
I=.=*I=+<*J@.
C=J.*I=,<*J@/

P==

,

-

.

/

0

1

.1

.0

./

..

.-

.,

.+

-4

-3

-2

-1

-0

J=,*;>=,*;JJ,
J=+*;>=+*;JJ+
J".*;>=2*;=,H
J"-*MQ>
;AH>
=PL"@
J"1*;>=,+*;PL"@
J",*;>=1*;=RJ

J"+*MQ=*;JH/
;P==
J"2*;>=,,
J<0*;=,J*MJ=E

FAN3@.-3J
K@J/3FAH>

=FEI*;=,I*J"0

I=,;*J@0

I=-;*N.*J@1

RN;FI*J<1

RN;FC*J<2

2

3

4

,+

,,

,-

I=-<*CHN,*J>.

R=E*N+*>;I*J>/

, lo]flq�Agmj J=,*;>=,*;JJ,

J=+*;>=+*;JJ+

J".*;>=2*;=,H

J"-*MQ>

J"1*;>=,+*;PL"@

J",*;>=1*;=RJ

J"+*MQ=*;JH/

J<0*M=E*;=,J

- lo]flq�l`j]]

I=,<*I=+;*J"/

P==

AH>

;=,I*I=,;*J"0

RN;FI*J<1

RN;FC*J<2

. lo]flq�log

/ FAN3@.-3J
K@J.-F

lo]flq�gf]

0 -+

1 ,4

2 ,3

3 ,2

(.(

I
=+
<*
N,
*L
R>
*J
>
0

I
=+
;*
;=
+J
*N
R>
*J
>
1

;=
RH
*J
>
2

4
.-

J>
-*
CH
N+
*I
=.
<

J>
,*
NR
>
*I
=.
;

J>
+*
LR
>

I
=+
<*
N,
*L
R>
*J
>
0

I
=+
;*
NR
>
*J
>
1

;=
+J
*I
=.
;

;=
RH
*J
>
2

I
=-
<*
J@
2

,. ,/ ,0 ,1 ,2

/3 /2 /1 /0 // /. /- /, /+ .4 .3 .2

J@
-*
I
=.
<

J>
-*
CH
N+
*;
=+
I

J@
,*
I
=.
;

J>
,*
NR
>

J>
+*
LR
>

J@
+*
;>
=4
*;
JH
.

J=
2*
;>
=3
*;
JH
-

J=
1*
LM
NH

J=
0*
;>
=0
*M
=F

J=
/*
;>
=/
*M
>
;

J=
.*
;>
=.
*;
JH
,

J=
-*
;>
=-
*;
JH
+

,+
.,

,,
.+

=F
EI
*C=
J,
*J
<+

I
=,
;*
J<
,

,-
-4

J=
1*
LM
NH

J=
0*
;>
=0
*M
=F

J=
/*
;>
=/
*M
>
;

J=
.*
;>
=.
*;
JH
,

J=
-*
;>
=-
*;
JH
+

C=
J,
*J
<+

I
=,
;*
J<
,

MJ
MM
*I
=,
<*
J<
-

AH
>

P=
=

-;
*G
I
MC
*J
<.

G
CM
I
*J
</

,3 ,4 -+ lo
]f
lq
�g
f]

lo
]f
lq
�lo
g

lo
]f
lq
�l`
j]
]

lo
]f
lq
�Ag
mj

,.
-3

MJ
MM
*I
=,
<*
J<
-

I
=-
;*
G
I
MC
*J
<.

,/
-2

,0
-1

I
=

G
CM
I
*J
</

,1
-0



FAN3@R3J�M]ja]k�x�"@F;MB�<Yk]?�G=O�In]jna]o�n,)+)0 :X4SM6ZOOW�AOMRWXUX4SO[�2X���:A3

L"M"NH*I=.;*J=1

;=+I*CHN+*I=.<*J>-

, -+ J=0*;>=0*M=F

J=/*;>=/*M>;- ,4

>;I*CHN,*C=J.*I=,<*J>.

P==

. ,3 J=,*;>=,

/ ,2 J=+*;>=+*I=+;

AH> 0 FAN3@.-3J
MMIJ-+

,1 J"-*;>=2*;=,H*;PL"@*MQ>

IM=,*I=,;*J<1 1 ,0 J"+*;>=1*;=RJ*MQ=

IM=-*J<2 2 ,/ J<0*M=E*;=,J

I=+<*N,*LR>*J>0 3 ,. J</*GCMI

I=+;*I=.;*;=+J*NR>*J>1

I=-<*;=RH*J>2

4 ,- J<.*GIMC*I=,<*I=-;

J<,*C=J,*=FEI*I=,;*MJMM,+ ,,

(/(



FAN3@R3J�M]ja]k�x�"@F;MB�<Yk]?�G=O�In]jna]o�n,)+)0 :X4SM6ZOOW�AOMRWXUX4SO[�2X���:A3

!SW�NO[MZSY?SXW

FAN3@R3J�Cf�l`]�k]ja]k�hY[cY_]'K@J/3F�N`]�hY[cY_]�d]Y?k�lg�Ydd�hafk)�Il`]j�hY[cY_]k�Yj]�afK@J/3�Gmdlahd]�afl]jfYd�C*I�A]f]jYl]?�Zq�Zaf?af_�lg�Y�haf)�JYq�kh][aYd�

Yll]flagf�o`]f�[gfAa_mjaf_�l`]�haf�?aj][lagf)�N`]�Agddgoaf_�lYZd]�daklk�l`]�Zaf?af_�gA�nYjagmk�hY[cY_]�hafk5

K@J/3 K@J.- MMIJ-+ @mf[lagf�>]k[jahlagf

J>.*CHN,*I=-<%
J>.5�Jjg_jYeeYZd]�hgjl�>.

CHN,5�"pl]jfYd�afl]jjmhl�afhml�,

I=-<5�Nae]j�-�=gehYj]�eYl[`�gmlhml�<

�	 �	

�( J>/*>;I*N+*R=E
J>/5�Jjg_jYeeYZd]�hgjl�>/

>;I5�afl]jfYd�>;=�Imlhml

N+5�Nae]j+�"pl]jfYd�[dg[c�afhml

R=E5�OM;LN�Mqf[`jgfgmk�ljYfkeakkagf�[dg[c

J"/*+=+;%
J"/5�Jjg_jYeeYZd]�hgjl�"/

I=+;5�Nae]j�+�=gehYj]�eYl[`�gmlhml�;

�
 �


�( �( �

J@.*I=.=*I=+<%

J@.5�Jjg_jYeeYZd]�hgjl�@.

I=.=5�Nae]j�.�=gehYj]�eYl[`�gmlhml�=�

I=+<5�Nae]j�+�=gehYj]�eYl[`�gmlhml�<�

J@/*I=,<%*C=J.

J@/5�Jjg_jYeeYZd]�hgjl�@/

I=,<5�Nae]j�,�=gehYj]�eYl[`�gmlhml�

<�C=J.5�Nae]j�.�=Yhlmj]�afhml

�) � �

�
 �( �(

��
�,

�)
�


�)
�


P==
AH>
J"0*;=,I*=FEI%

J"05�Jjg_jYeeYZd]�hgjl�"0

=,I5�;fYdg_�[gehYjYlgj�;=,�Imlhml

=FEI5�Mqkl]e�[dg[c�gmlhml

J@0*I=,;%

J@05�Jjg_jYeeYZd]�hgjl�@0

I=,;5�Nae]j�,�=gehYj]�eYl[`�gmlhml�

;�J@1*N.*I=-;%

J@15�Jjg_jYeeYZd]�hgjl�@1

N.5�Nae]j�.�"pl]jfYd�[dg[c�afhml

I=-;5�Nae]j�-�=gehYj]�eYl[`�gmlhml�

;�J<1*RN;FI

J<15�Jjg_jYeeYZd]�hgjl�<1

RN;FI5�=jqklYd�gk[addYlgj�CI�Imlhml�hgjl

�- �
��

�. ��

	� � �

		 �, ��

(0(



FAN3@R3J�M]ja]k�x�"@F;MB�<Yk]?�G=O�In]jna]o�n,)+)0 :X4SM6ZOOW�AOMRWXUX4SO[�2X���:A3

J<2*RN;FC
J<25�Jjg_jYeeYZd]�hgjl�<2X�{�RN;FC5�

=jqklYd�gk[addYlgj�CI�Cfhml�hgjl

J>0*LR>%*N,*I=+<
J>05�Jjg_jYeeYZd]�hgjl�>0

LR>5�OM;LN�>YlY�j][]hlagf��ghlagfYd�

N,5�Nae]j�,�"pl]jfYd�[dg[c�afhml

I=+<5�Nae]j�+�=gehYj]�eYl[`�gmlhml�

<�J>1*NR>%*I=+;

J>15�Jjg_jYeeYZd]�hgjl�>1

NR>5�OM;LN�>YlY�ljYfkeakkagf��ghlagfYd�

I=+;5�Nae]j�+�=gehYj]�eYl[`�gmlhml�

;�;=+J*+=.;

;=+J5�;fYdg_�[gehYjYlgj�+�Jgkalan]�afhml

I=.;5�Nae]j�.�=gehYj]�eYl[`�gmlhml�

;�J>2*;=RH

J>25�Jjg_jYeeYZd]�hgjl�>2

;=RH5�;fYdg_�[gehYjYlgj�+*,�=geegf�f]_Ylan]�afhml

J@2*I=-<
J@25�Jjg_jYeeYZd]�hgjl�@2

I=-<5�Nae]j�-�=gehYj]�eYl[`�gmlhml�

<�J<+*C=J,

J<+5�Jjg_jYeeYZd]�hgjl�<+

C=J,5�Nae]j�,�=Yhlmj]�afhml

J<,*I=,;
J<,5�Jjg_jYeeYZd]�hgjl�<,

I=,;5�Nae]j�,�=gehYj]�eYl[`�gmlhml�

;�J<-*I=,<*MJMM

J<-5�Jjg_jYeeYZd]�hgjl�<-

I=,<5�Nae]j�,�=gehYj]�eYl[`�gmlhml�<�

MJMM5�MJC�MdYn]�eg?]�[`ah�k]d][l

AH>
P==
J<.*GIMC*I=-;

J<.5�Jjg_jYeeYZd]�hgjl�<.

GIMC5�MJC�Bgkl�gmlhml*MdYn]�afhml

I=-;5�Nae]j�-�=gehYj]�eYl[`�gmlhml�

;�J</*GCMI

J</5�Jjg_jYeeYZd]�hgjl�</

GCMI5�MJC�Bgkl�afhml*MdYn]�gmlhml

J<0*MJ=E*;=,J
J<05�Jjg_jYeeYZd]�hgjl�<0

MJ=E5�MJC�=dg[c�ka_fYd

;=,J5�;fYdg_�[gehYjYlgj�,�Jgkalan]�afhml

	
 �- �,

	( �. �-

	)
	� �.

	


	� 		
	�

	, �

	- 	

		

	. 	(


� 	) 	


?_OW?a�XWO

?_OW?a�?_X

�
�

�
�

?_OW?a�?RZOO 	
 	


?_OW?a�PX]Z 	� 	(



 	, 	)

(1(



FAN3@R3J�M]ja]k�x�"@F;MB�<Yk]?�G=O�In]jna]o�n,)+)0 :X4SM6ZOOW�AOMRWXUX4SO[�2X���:A3

J"2*;>=,,

J"25�Jjg_jYeeYZd]�hgjl�"2

;>=,,5�;>=�;fYdg_�afhml�[`Yff]d�,,�;P==5�

Cfl]jfYd�YfYdg_�[aj[mal�hgo]j�kmhhdq

J"+*MQ=*;JH/
J"+5�Jjg_jYeeYZd]�hgjl�"+

MQ=5�MQ>�>]Zm_�afl]jAY[]�[dg[c

;JH/5�>aAA]j]flaYd�YehdaAa]j�j]n]jk]�afhml�[`Yff]d�/

J",*;>=1*;=RJ
J",5�Jjg_jYeeYZd]�hgjl�",

;>=15�;>=�;fYdg_�afhml�[`Yff]d�1�;=RJ5�;fYdg_�

[gehYjYlgj�+*,�=geegf�hgkalan]�afhml

J"1*;>=,+*;PL"@
J"15�Jjg_jYeeYZd]�hgjl�"1

;>=,+5�;>=�;fYdg_�afhml�[`Yff]d�,+�

;PL"@5�;>=�"pl]jfYd�j]A]j]f[]�afhml

=PL"@5�;>=�L]A]j]f[]�ngdlY_]�gmlhml

Ifdq�Agj�]pl]jfYd�+),m@�@adl]j�[YhY[algj

;AH>5�Cfl]jfYd�YfYdg_�[aj[mal�_jgmf?

J"-*MQ>
J"-5�Jjg_jYeeYZd]�hgjl�"-

MQ>5�MQ>�>]Zm_�afl]jAY[]�?YlY�daf]

J".*;>=2*;=,H
J".5�Jjg_jYeeYZd]�hgjl�".

;>=25�;>=�;fYdg_�afhml�[`Yff]d�2�

;=,H5�;fYdg_�[gehYjYlgj�f]_Ylan]�afhml

J=+*;>=+*;JJ+
J=+5�Jjg_jYeeYZd]�hgjl�=+

;>=+5�;>=�;fYdg_�afhml�[`Yff]d�+�;JJ+5�

>aAA]j]flaYd�YehdaAa]j�AgjoYj?�afhml�[`Yff]d�+

J=,*;>=,*;JJ,
J=,5�Jjg_jYeeYZd]�hgjl�=,

;>=,5�;>=�;fYdg_�afhml�[`Yff]d�,�;JJ,5�

>aAA]j]flaYd�YehdaAa]j�AgjoYj?�afhml�[`Yff]d�,

J=-*;>=-*;JH+
J=-5�Jjg_jYeeYZd]�hgjl�=-

;>=-5�;>=�;fYdg_�afhml�[`Yff]d�-�;JH+5�

>aAA]j]flaYd�YehdaAa]j�j]n]jk]�afhml�[`Yff]d�+

J=.*;>=.*;JH,
J=.5�Jjg_jYeeYZd]�hgjl�=.

;>=.5�;>=�;fYdg_�afhml�[`Yff]d�.�;JH,5�

>aAA]j]flaYd�YehdaAa]j�j]n]jk]�afhml�[`Yff]d�,
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J=/*;>=/*M>;

J=/5�Jjg_jYeeYZd]�hgjl�=/

;>=/5�;>=�;fYdg_�afhml�[`Yff]d�/�

M>;5�C-=�=gfljgdd]j�?YlY�daf]

J=0*;>=0*M=F

J=05�Jjg_jYeeYZd]�hgjl�=0

;>=05�;>=�;fYdg_�afhml�[`Yff]d�0�

M=F5�C-=�=gfljgdd]j�[dg[c�daf]

J=1*L"M"NH
J=15�Jjg_jYeeYZd]�hgjl�=1

L"M"NH5�"pl]jfYd�j]k]l�afhml

J=2*;>=3*;JH-
J=25�Jjg_jYeeYZd]�hgjl�=2

;>=35�;>=�;fYdg_�afhml�[`Yff]d�3�;JH-5�

>aAA]j]flaYd�YehdaAa]j�j]n]jk]�afhml�[`Yff]d�-

J@+*;>=4*;JH.
J@+5�Jjg_jYeeYZd]�hgjl�@+

;>=45�;>=�;fYdg_�afhml�[`Yff]d�4�;JH.5�

>aAA]j]flaYd�YehdaAa]j�j]n]jk]�afhml�[`Yff]d�.

J>+*LR>
J>+5�Jjg_jYeeYZd]�hgjl�>+

LR>5�OM;LN�>YlY�j][]anaf_�afhml

J>,*NR>
J>,5�Jjg_jYeeYZd]�hgjl�>,

NR>5�OM;LN�>YlY�ljYfkeakkagf�gmlhml

J@,*I=.;
J@,5�Jjg_jYeeYZd]�hgjl�@,

I=.;5�Nae]j�.�=gehYj]�eYl[`�gmlhml�

;�J>-*CHN+*;=+I

J>-5�Jjg_jYeeYZd]�hgjl�>-

CHN+5�"pl]jfYd�afl]jjmhl�afhml�+

;=+I5�;fYdg_�[gehYjakgf�+�Imlhml

J@-*I=.<
J@-5�Jjg_jYeeYZd]�hgjl�@-

I=.<5�Nae]j�.�=gehYj]�eYl[`�gmlhml�<
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:6A-E�9OZWOU

r
r
r
r
r

Fgo�hgo]j�?]ka_f

`a_`�]AAa[a]f[q�LCM=�@jYe]ogjc

,1�<al�F>*MN�"pl]fkagf�m>MO�?]?a[Yl]?�

,.+�Cfkljm[lagfk'�gA�o`a[`�3+ N`]�YZgn]�ak�Y�kaf_d]([q[d]�

]eZ]??]?�gfdaf]�?]Zm__af_��I=>�klYf?�Zq

 AOZASO_

N`ak�[`Yhl]j�eYafdq�?]k[jaZ]k�FAN3RG�E]jf]d�Yj[`al][lmj]�Yf?�Amf[lagfk)�E]jf]d�akG=O�N`]�ZjYaf�ak�j]khgfkaZd]�Agj�]fkmjaf_�l`]�[gjj][l�]p][mlagf�gA�l`]�

hjg_jYe'�kg�l`]�c]jf]d�emkl�Z]�YZd]�lg�Y[[mjYl]dq�h]jAgje�[Yd[mdYlagfk'�[gfljgd�h]jah`]jYdk'�Yf?�`Yf?d]�nYjagmk�afl]jjmhlk)

FAN3RGN`]�kljm[lmj]�gA�l`]�c]jf]d

Cfkljm[lagf
<mAA]j

HJ=
A]f]jYlgj

Jah]daf]
=gfljgd
�Cfkljm[lagf

Jj](]p][ml]@]l[`�MlY_]
L]_akl]j
@ad]

"p][ml]�Ofal
>][g?]

3Zal
GC@

,1Zal
;FO,1Zal�GC@

3Zal
F>*MN

3Zal,1Zal�F>*MN
CH*ION

,1Zal�m>MO

3*,1Zal�ML;G J]jah`]jYdk

Cf�gj?]j�lg�Y[`a]n]�_j]Yl]j�]AAa[a]f[q�Yf?�hYjYdd]dake'FAN3RG�N`]�c]jf]d�Y?ghlk�l`]�BYnYd�Yj[`al][lmj]�(�Cf?]h]f?]fl�?YlY�Yf?�hjg_jYe�Zmk)

Cfkljm[lagfk�Yj]�]p][ml]?�l`jgm_`�Yf�ghlaear]?�log(klY_]�hah]daf])�N`]�log(klY_]�hah]daf]�[Yf�j]?m[]�l`]�fmeZ]j�gA�afnYda?�afkljm[lagfk�af�l`]�hah]daf]�Yf?�

j]?m[]�l`]�fmeZ]j�gA�@F;MB�;[[]kk�lg�l`]�hjg_jYe�e]egjq'�kg�l`]�hgo]j�[gfkmehlagf�gA�l`]�c]jf]d�[Yf�Z]�j]?m[]?)�MaemdlYf]gmkdqFAN3RGN`]�c]jf]d�Y??k�

Yf�afkljm[lagf�[Y[`]�af�l`]�hj](klY_]�gA�A]l[`af_�afkljm[lagfk��[Yf�Z]�[Y[`]?�Yl�l`]�kYe]�lae]�-�Cfkljm[lagfk�'�l`jgm_`�l`]�hj](]p][mlagf�eg?md]�af�l`]�

afkljm[lagf�A]l[`�[q[d]'�Amjl`]j�j]?m[af_�l`]�@F;MB�;[[]kk�Aj]im]f[q�gA�hjg_jYe�e]egjq6�YAl]j�]pl]fkan]�l]klaf_'FAN3RG�Cl�[Yf�j]?m[]�YZgml�0+ =gjj][l�@F;MB�

N`]�Y[[]kk'�_j]Yldq�j]?m[af_�l`]�gh]jYlaf_�hgo]j�[gfkmehlagf�gA�l`]�kqkl]e)

FAN3RGN`]�c]jf]d�`Yk�.-�;�3�A]f]jYd(hmjhgk]�ogjcaf_�j]_akl]j�Agj�`a_`(kh]]?�Y[[]kk��L]_akl]j�Aad]�'�Q`a[`�`]dhk�lg�j]Ydar]�kaf_d]([q[d]�

Yjal`e]la[�Yf?�dg_a[�gh]jYlagfk��;FO�)�Cf�_]f]jYd';FO�<gl`�gh]jYf?k�gA�l`]�gh]jYlagf�[ge]�Ajge�l`]�_]f]jYd�ogjcaf_�j]_akl]j';FO

N`]�j]kmdl�gA�l`]�gh]jYlagf�ak�Ydkg�ojall]f�aflg�l`]�j]_akl]j�Aad]�af�gf]�[q[d])
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FAN3@R3J�M]ja]k�x�Jjg_jYeeaf_�GYfmYd�,)+)0 Fg_a[Aj]]f�N][`fgdg_a]k�=g)'�FN>

.-�N`jgm_`�l`]�ogjcaf_�j]_akl]j�1�If]�ak�mk]?�lg�[geZaf]�log�lg�Agje�l`j]]�,1�<al�j]_akl]j'�[Yf�Z]�mk]?�Agj�af?aj][l�Y??j]kkaf_�

Y??j]kk�hgafl]j'�mk]?�lg�Y[[]kk�]pl]jfYd�klgjY_]�khY[]�Yf?�@F;MB�Jjg_jYe�khY[])FAN3RG�Mmhhgjl�kaf_d]�[q[d]�,1�<al�Yjal`e]la[�

gh]jYlagfk�_j]Yldq�aehjgn]�l`]�]AAa[a]f[q�gA�af?aj][l�Y??j]kkaf_)FAN3RGN`]k]�l`j]]�kh][aYd�,1�N`]�Zal�j]_akl]j�ak�fYe]?�R'�S'�T�

L]_akl]j'�oadd�Z]�afljg?m[]?�af�?]lYad�dYl]j)

;FO�Mmhhgjlk�Yjal`e]la[�Yf?�dg_a[�gh]jYlagfk�Z]lo]]f�j]_akl]jk�Yf?�Z]lo]]f�[gfklYflk�Yf?�j]_akl]jk'�Yf?�Y�kaf_d]�j]_akl]j�[Yf�Ydkg�Z]�gh]jYl]?

;FO�"p][ml]?);FO�;Al]j�l`]�gh]jYlagf�ak�[gehd]l]?'�l`]�]AA][l�gA�l`]�gh]jYlagf�j]kmdl�gf�l`]�klYl]�gA�l`]�[gj]�ak�mh?Yl]?�lg�l`]�klYlmk�j]_akl]j��

ML"A�)�Jjg_jYe�Adgo�[gfljgd�ak�j]Ydar]?�Zq�[gf?alagfYd�Yf?�mf[gf?alagfYd�bmeh*[Ydd'�o`a[`�[Yf�Z]�Y??j]kk]?�lg�Ydd�hjg_jYe�Yj]Yk)�egkl

af

FAN3RGN`]�afkljm[lagf�ak�,1�<al)�If]�Agj�]Y[`�hjg_jYe�Y??j]kk�khY[],1�<al�gj�.-�<al�FAN3RGafkljm[lagf)

;Al]j�l`]�c]jf]d�j]khgf?k�lg�l`]�afl]jjmhl�gj�kmZjgmlaf]�[Ydd'�l`]�j]lmjf�Y??j]kk��J=�Ck�klgj]?�af�l`]�klY[c)�N`]�klY[c�ak�Yddg[Yl]?�af�l`]�

_]f]jYd�?YlY�gA�l`]�kqkl]eML;GG]?ame'�kg�l`]�kar]�gA�l`]�klY[c�ak�gfdq�daeal]?�Zq�l`]�kqkl]e�ML;GN`]�kar]�Yf?�mkY_])�;dd�Yhhda[Ylagfk�l`Yl�

kmhhgjl�afl]jjmhlk�gj�kmZjgmlaf]�[Yddk�emkl�Aajkl�afalaYdar]�l`]�klY[c�hgafl]j�j]_akl]j��MJ�'MJ�YZd]�lg�hYkk�CI�MhY[]�Y[[]kk)�?YlY

ML;G�YZd]�lg�hYkk�0�;�?aAA]j]fl�Y??j]kkaf_�eg?]�Y[[]kk)FAN3RG�N`]�afl]jfYd�klgjY_]�khY[]�ak�daf]Yjdq�eYhh]?�lg�Y�mfaAa]?�Y??j]kk�khY[])�@gj�

?]lYadk'�hd]Yk]�j]A]j�lg�l`]�afljg?m[lagf�af�l`]�klgjY_]�[`Yhl]j)

FAN3RG�N`]�[gj]�[gflYafk�Y�Ad]paZd]�afl]jjmhl�[gfljgdd]j'�l`]�afl]jjmhl�Amf[lagf�[Yf�Z]�[gfljgdd]?�Zq�Y�_dgZYd�afl]jjmhl�]fYZd]�Zal�af�l`]�klYlmk�j]_akl]j)�;dd�

afl]jjmhlk�`Yn]�Yf�af?]h]f?]fl�afl]jjmhl�n][lgj)�N`]�hjagjalq�gA�l`]�afl]jjmhl�`Yk�Y�[gjj]khgf?af_�j]dYlagfk`ah�oal`�l`]�afl]jjmhl�n][lgj�Y??j]kk)�N`]�keYdd]j�l`]�

afl]jjmhl�Y??j]kk'�l`]�`a_`]j�l`]�hjagjalq�gA�l`]�afl]jjmhl)

C*I�MhY[]�[gflYafk�1/�=Yf�hYkk�CH*ION�N`]�j]_akl]j�khY[]�?aj][ldq�Y??j]kk]?�Zq�l`]�afkljm[lagf)�N`]k]�j]_akl]jk�k`go�l`]�

[gfljgd�Yf?�klYlmk�j]_akl]jk�gA�l`]�[gj]'MJC�;f?�gl`]j�C*I�=gfljgd�Amf[lagfk�gA�h]jah`]jYdk)�N`ak�hYjl�gA�l`]�khY[]�[Yf�hYkkCH*ION

Cfkljm[lagfk�Yj]�?aj][ldq�Y[[]kk]?'�gj�l`]q�[Yf�Z]�Y[[]kk]?�l`jgm_`�l`]aj�Y??j]kk]k�eYhh]?�lg�l`]�?YlY�e]egjq�khY[]���+p-+�x�+p0@�)�Cf�Y??alagf'

FAN3@R3J�;dkg�af[dm?]k�]pl]f?]?�C*I�MhY[]'�l`]q�Yj]�eYhh]?�lg�?YlY�klgjY_]�khY[]�+p1+�x�+p@@'�=Yf�gfdq�Z]�mk]?�`]j]

MN*MNM*MN>�Yk�o]dd�Yk�F>*F>M*F>>�=geeYf?�Y[[]kk)

@gj�]f`Yf[]e]fl�FAN3RG�N`]�[gehmlaf_�hgo]j�gA�l`]�c]jf]d�`Yk�Z]]f�Y??]?�lg�l`]�hghmdYj�daf]�gA�afkljm[lagfk�,1�<al�F>*MN�"pl]fkagf)�l`ak,1�<al

F>*MN�"pl]f?]?�Aal�,1�>a_alYd�gh]jYlagf�Y[[]d]jYlagf�mfal��m>MO�Qgjc�lg�Y[`a]n]�]AAa[a]fl�,1�<al�?YlY�gh]jYlagfk)�;l�l`]�kYe]�lae]'�l`]�c]jf]d�Ydkg�

Y??kL;G�MhYlaYd�,1�<al�Y[[]kk�[YhYZadalq)�l`]j]Agj],1�<al�F>*MN�N`]�]pl]fkagf�[Yf�Z]�af�m>MO'�L;G'�;f?�ljYfkA]j�Z]lo]]f�ogjcaf_�j]_akl]jk�,1�<al�

?YlY)�@gj�kh][aAa[�?]lYadk'�hd]Yk]�j]A]j�lg�>a_alYd�[gehmlaf_�Y[[]d]jYlgj�[`Yhl]j)

0ZS?RVO?SM�KWN�UX4SMKU�XYOZK?SXW�]WS?��0:B 

FAN3RG=gflYafk�Y�,1�<al�Yjal`e]la[�dg_a[�gh]jYlagf�mfal�[Yf�Z]�[gehd]l]?�af�gf]�[q[d]�,1�;jal`e]la[�gh]jYlagfk�Agj�?YlY)�"AAa[a]fl;FO�n]jkmk�

.-�Nog�_]f]jYd(hmjhgk]�ogjcaf_�j]_akl]jk�Yj]�[gff][l]?)�N`]�Yjal`e]la[�dg_a[�gh]jYlagf�Z]lo]]f�log�j]_akl]jk�gj�Z]lo]]f�l`]�j]_akl]j�Yf?�l`]�

aee]?aYl]�?YlY�[Yf�Z]�[gehd]l]?�af�gf]�[q[d]);FO�N`]j]�Yj]�l`j]]�lqh]k�gA�gh]jYlagfk5�Yjal`e]la['�dg_a[�Yf?�Zal�gh]jYlagfk)�MaemdlYf]gmkdq;FO�N`]�

hYjl�Ydkg�af[dm?]k�Y�kaf_d]([q[d]�`Yj?oYj]�emdlahda]j'�o`a[`�[Yf�Y[`a]n]�log�3�>aj][l�ka_f]?�gj�mfka_f]?�gh]jYlagfk�gf�Zal�j]_akl]jk)�Jd]Yk]�j]A]j�lg�

l`]�?]lYad]?�afljg?m[lagf�af�l`]�afkljm[lagf�k]l�k][lagf)

#?K?][�ZO4S[?OZ��#"46 

N`]�klYlmk�j]_akl]j�eYafdq�kYn]k�l`]�]p][mlagf FYkl�lae]�;FO�N`]�j]kmdl�afAgjeYlagf�_]f]jYl]?�Zq�l`]�gh]jYlagf)�N`ak�afAgjeYlagf�ak�mk]?

=gfljgd�hjg_jYe�]p][mlagf�Adgo)�N`]�klYlmk�j]_akl]j�ak�af;FO�Oh?Yl]�YAl]j�l`]�gh]jYlagf�ak�[gehd]l]dq�Aafak`]?'�kg�l`Yl�l`]�mk]�gA�Y�k]hYjYl]�[gehYjakgf�afkljm[lagf�[Yf�Z]�

geall]?'�Yf?�Y�egj]�[gehY[l�Yf?�]AAa[a]fl�[g?]�aehd]e]flYlagf�[Yf�Z]�Zjgm_`l)�N`]�nYdm]�gA�l`]�klYlmk�j]_akl]j�ak�fgl�YmlgeYla[Yddq�kYn]?�Yf?�j]klgj]?�o`]f�j]khgf?af_�lg�l`]�

afl]jjmhl�Yf?�]palaf_�Ajge�l`]�afl]jjmhl'�o`a[`�j]imaj]k�kgAloYj]�lg�Y[`a]n])

(�-�(
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#"46�"O4S[?OZ�NOPSWS?SXW

#"46�#a[?OV�[?K?][�ZO4S[?OZ

Y??j]kk5�+p.@��+p0@�

2
C
L*Q

>]AYmdlk5�+p++

.
P
L*Q

<al
HYe]
L*Q

1
N
L*Q

0
B
L*Q

/
M
L*Q

-
H
L*Q

,
T
L*Q

+
=
L*Q

<al�?]Aafalagf

=Yjjq�AdY_'�af?a[Ylaf_�l`Yl�Yf�Yjal`e]la[�gj�dg_a[Yd�gh]jYlagf�[Ymk]?�Y�[Yjjq'�hd]Yk]�j]A]j�lg�l`]�afkljm[lagf�?]k[jahlagf�Agj�

?]lYadk

T]jg�AdY_'�af?a[Ylaf_�l`Yl�l`]�j]kmdl�gA�Yjal`e]la[�gj�dg_a[�gh]jYlagf�ak�r]jg'�hd]Yk]�j]A]j�lg�l`]�afkljm[lagf�?]k[jahlagf�

k][lagf

H]_Ylan]�ka_f'�o`a[`�e]Yfk�l`Yl�Yjal`e]la[�gj�dg_a[Yd�gh]jYlagf�hjg?m[]k�Y�f]_Ylan]�fmeZ]j'�hd]Yk]�j]A]j�lg�l`]�afkljm[lagf�?]k[jahlagf�

k][lagf

In]jAdgo�AdY_'�af?a[Ylaf_�l`Yl�l`]�j]kmdl�gA�l`]�log"k�[gehd]e]fl�gh]jYlagf�`Yk�gn]jAdgo]?'�hd]Yk]�j]A]j�lg�l`]�afkljm[lagf�?]k[jahlagf�

k][lagf

Ma_f�Zal'�]imanYd]fl�lg�H�n]jkmk�P�N`]�j]kmdl�gA�l`]�]p[dmkan]�IL�gh]jYlagf'�hd]Yk]�j]A]j�lg�l`]�afkljm[lagf�?]k[jahlagf�k][lagf�Agj�?]lYadk

BYdA([Yjjq�AdY_'�af�<=>�Ok]Amd�af�[Yd[mdYlagfk'�j]hj]k]flaf_�l`]�`YdA([Yjjq�_]f]jYl]?�Zq�Zql]�

gh]jYlagfk

N]ehgjYjq�Zal'�Zal�[ghq��<F>�;f?�Zal�klgjY_]��<MN�Ok]?�af�afkljm[lagfk'N�N`]�Zal�oadd�Z]�mk]?�Yk�Y�l]ehgjYjq�

klgjY_]�Zal�lg�l]ehgjYjadq�klgj]�l`]�nYdm]�gA�Y�Zal�af�l`]�_]f]jYd(hmjhgk]�j]_akl]j)�@gj�?]lYadk'�hd]Yk]�j]A]j�lg�
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*%�>]^af]�hmdd(mhk�Yf?�k]l�gmlhmlk�Ca_C�%*�*%�
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7VX?[�NV-KTN�-VM�=TNNX�LWV[YWT

@jge�C*I�;k�o]�[Yf�k]]�af�lC]�]imanYd]fl�[aj[mal�?aY_jYe'�lC]�?a_alYd�afhml�[Yf�Z]�MF""J�NC]�ka_fYd�ak�[dYeh]?�lg�lC]�_jgmf?�d]n]d�mf?]j�lC]�

[gfljgd�g^�lC]�ka_fYd)MF""J�Ma_fYd�Zq�G=O�Md]]h�[gfljgdd]j�Yf?�nYjagmk�kd]]h�eg?]�[gfljgd)�NCak�[Yf�]fkmj]�lCYl�Y^l]j�]fl]jaf_�kd]]h'�lC]�kqkl]e�

oadd�fgl�[Ymk]�d]YcY_]�?m]�lg�hgjl�afhml�^dgYlaf_)

Jgjl�g^�MF""J�NC]�[gfljgd�^mf[lagf�oadd�Z]�j]hdY[]?�Zq�lC]�]pl]jfYd�afl]jjmhl�^mf[lagf)�C^�lC]�]pl]jfYd�afl]jjmhl�j]im]kl�ak�afnYda?'MF""J�NC]�[gfljgd�[Yf�kladd�

ogjc)MF""J�NC]�[gfljgd�^mf[lagf�oadd�Ydkg�Z]�j]hdY[]?�Zq�kge]�glC]j�k][gf?Yjq�^mf[lagfk)�@gj�?]lYadk'�hd]Yk]�j]^]j�lg�lC]�afljg?m[lagf�g^�lC]�hgjl�k][gf?Yjq�

^mf[lagf�Z]dgo)

!?RLSTC�OTRX�XWY[�=[-[?=

Jgjl�klYlmk�ak�k]l�lg�gmlhml�CI'YZd]�lg�hYkk�JILNf�NC]�j]_akl]j�[CYf_]k�lC]�hgjl�klYl])�C^�qgm�f]]?�lg�^dah�lC]�[mjj]fl

NC]�gmlhml�klYlmk�g^�lC]�hgjl'�mkmYddq�qgm�f]]?�lg�j]Y?�lC]�[mjj]fl�hgjl�klYlmk�^ajkl�JCHp'�;f?�lC]f�afn]jl]?�Yf?�ojall]f�ZY[c�lg�JILNf�

NC]�j]_akl]j�ak�^dahh]?)FAN3@R3J�Jjgna?]�YfglC]j�egj]�]^^a[a]fl�oYq�lg�^dah�lC]�hgjl�klYlmk'�Zq�?aj][ldq�JCHp�L]_akl]j�ojal]

,�NC]f�lC]�kh][a^a]?�hgjl�klYlmk�[Yf�Z]�j]n]jk]?)�@gj�]pYehd]'�o]�ojal]JCH<U.V^gj�,'�Sgm�[Yf�Y[Ca]n]�J<.�NC]�hgjl�klYlmk�ak�j]n]jk]?)�

@gj�Yhhda[Ylagfk�lCYl�f]]?�lg�_]f]jYl]�Yf�gmlhml�[dg[c'�lCak�e]lCg?�ak�n]jq�hjY[la[Yd)

2RPR[-T�-V-TWP�U?T[RXTN_�XWY[

FAN3@R3J�Mge]�hgjlk�Yj]�eap]?�Yf?�emdlahd]p]?�hgjlk�oalC�?a_alYd�Yf?�YfYdg_�^mf[lagfk)�"p[]hl�afl]jfYd>;=�Imlhml�J>/�Imlka?]'�glC]j�eap]?�]f?

<glC�hgjlk�Yj]�mk]?�Yk�YfYdg_�afhml)�QC]f�lC]�hgjl�ak�mk]?�Yk�Yf�YfYdg_�^mf[lagf'�lC]�kg^loYj]�f]]?k�lg�k]l�lC]�hgjl�lg�afhml�eg?]�Yf?�lmjf�g^^�lC]�

afl]jfYd�hmdd(mh�Yk�f]]?]?�lg�Ynga?�Y^^][laf_�lC]�YfYdg_�af[ge])>C>L+v-�NC]�j]_akl]j�ak�mk]?�lg�[dgk]�lC]�?a_alYd�afhml�[CYff]d�g^�lC]�eap]?�^mf[lagf�

hgjl�lg�Ynga?�lC]�j]?mf?Yfl�hgo]j�dgkk�[Ymk]?�Zq�lC]�YfYdg_�afhml�lg�lC]�?a_alYd�[aj[mal)>C>Lp�NC]�?a_alYd�gmlhml�^mf[lagf�g^�lC]�hgjl�oadd�fgl�Z]�

lmjf]?�g^^)

6RPQ�L?YYNV[�X?=Q�X?TT�MYR]N�XWY[

FAN3@R3J�Mmhhgjl�lg�eYfq�1�Ba_C([mjj]fl�hmkC(hmdd�?jan]�hgjl'�kmhhgjlaf_�dYj_]�3+e;�NC]�hmkC(hmdd�?jan])�=gfka?]jaf_�lC]�[gj]

kC]]l�P==�FYj_]�gn]j([mjj]fl�[YhYZadalq�daeal'�al�ak�fgl�j][gee]f?]?�lg�gh]f�Yl�lC]�kYe]�lae]�1�Ba_C([mjj]fl�?jan])�"kh][aYddq�^gj�lCgk]�oalC�gfdq�gf]�k]l�g^�

hgo]j�hgjlkK@J.-�JY[cY_]'�al�ak�j][gee]f?]?�fgl�lg�gh]f�Yf?�?jan]�Yl�lC]�kYe]�lae]�/�Ba_C�[mjj]fl�dgY?�YZgn]�lC]�[aj[mal)

NC]�?jan]j�g^�lC]�gj?afYjq�hgjl�ak�,-e;'�NC]�kg^loYj]�f]]?k�lg�hYkk�B>L�NC]�j]_akl]j�]fYZd]k�lC]�Ca_C�[mjj]fl�?jan]�^mf[lagf�g^�lC]�hgjl)

NC]�hgjlk�oalC�Ca_C�[mjj]fl�?jan]�[YhYZadalq�Yj]�Yk�^gddgok5

B>L�hgjl
J>0
J>1

K@J/3
J>0
J>1

K@J.-
J>0
J>1
J>,
J@,
J>-
J@-
J"/
J@/
J"0
J@0

B>L
B>LU+V

B>LU,V

@mf[lagf�>]k[jahlagf

H*;
H*;
K@J.-�"f[YhkmdYl]?�J>,�Cfl]jfYd�]imanYd]fl�K@J/3�g^�J>,

n]jkmk�J@,�af�hYjYdd]d

K@J.-�"f[YhkmdYl]?�J>-�Cfl]jfYd�]imanYd]fl�K@J/3�g^�J>-

n]jkmk�J@-�af�hYjYdd]d

K@J.-�"f[YhkmdYl]?�J"/�Cfl]jfYd�]imanYd]fl�K@J/3�g^�J@/

n]jkmk�J"/�af�hYjYdd]d

K@J.-�"f[YhkmdYl]?�J"0�Cfl]jfYd�]imanYd]fl�K@J/3�g^�J@0

n]jkmk�J"0�af�hYjYdd]d

J@, J@, B>LU-V

J@- J@- B>LU.V

J@/ J@/ B>LU/V

J@0 J@0 B>LU0V
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4YNN�XWY[�Q-VMTRVP

C^�kge]�hgjlk�Yj]�fgl�mk]?'�al�ak�j][gee]f?]?�lg�?jan]�lC]e�lg�Y�^ap]?�d]n]d)�Cf�Yfq�[Yk]'�^dgYlaf_�hafk�oadd�Zjaf_�egj]�hgo]j�

[gfkmehlagf'�Yf?�oadd�[Ymk]�lC]�kqkl]e�lg�Z][ge]�mfklYZd]�mf?]j�kljgf_�afl]j^]j]f[])

NC]�kaehd]�oYq�lg�_an]�Y�^ap]?�d]n]d�lg�lC]�hgjl�ak�lg�lmjf�gf�lC]�hmdd(mh�j]kaklgj�g^�lC]�hgjl)�Cl�kCgmd?�Z]�fgl]?�lCYl�lC]�hmdd(mh�j]kaklgj�ak�hjgCaZal]?�

?mjaf_�lC]�hgo]j(gf�j]k]l�hjg[]kk)�NC]�e]lCg?�g^�hmdd(mh�j]kaklgj�oadd�Ydkg�Zjaf_�]p[]kk�d]YcY_])�NC]j]^gj]'�al�ak�j][gee]f?]?�lg�mk]�Yf�]pl]jfYd�hmdd(mh�gj�hmdd(

?gof�j]kaklgj�[gff][lagf)�Cl�ak�fgl�j][gee]f?]?�lg�?aj][ldq�[gff][l�lC]�hgjl�lg�lC]�hgo]j�kmhhdq�gj�_jgmf?'�Z][Ymk]�a^�lC]k]�hafk�Yj]�[gf^a_mj]?�Yk�gmlhmlk'�al�

eYq�[Ymk]�Y�n]jq�dYj_]�[mjj]fl�lg�hYkk�lCjgm_C�lC]�hgjl�Yf?�[Ymk]�Y�?]kljm[lan]�]^^][l�gf�lC]�[Cah)

 WY[�U?T[RXTN_RVP�O?VL[RWV

Ggkl�hgjlk�CYn]�emdlahd]paf_�^mf[lagfk)�NC]�^gddgoaf_�]imanYd]fl�[aj[mal�addmkljYl]k�lC]�[gfljgd�g^�lC]�hgjl�emdlahd]paf_�^mf[lagf�gf�lC]�hgjlk)�NC]k]�

emdlahd]paf_�^mf[lagfk�?g�fgl�f][]kkYjadq�]pakl�oalC�Ydd�hgjl�hafk)
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L"M"N
L>p
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JNI"pf
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A]f]jYd�?]k[jahlagf�g^�emdlahd]p�^mf[lagf�[gfljgd�ka_fYd5

4?TT�V-UN=RPV-T 4?VL[RWV�MN=LYRX[RWV

NCak�Zal�ak�,'�NC]�hmdd(mh�ak�]fYZd]?�Zq�JPIP�=gfljgd6�a^�lCak�Zal�ak

+'�NC]�hmdd(mh�]fYZd]�ak�>>pf'�JILNpf�Yk�o]dd�Yk�JO>�Dgafl�[gfljgd

af�[Yk]�JOI"�^gj�,'�NCak�Zal�ak�,�NC]�haf�hmdd(mh�j]kaklgj�oadd�Z]�]fYZd]?'�

glC]joak]�lC]�haf�hmdd(mh�j]kaklgj�oadd�Z]�?akYZd]?

NC]�k][gf?�hdY[]�ak�,'�NC]�haf�gmlhml�ak�]fYZd]?�Zq�>>I"�=gfljgd'�glC]joak]�Zq

>>pf�[gfljgd

af�[Yk]�>>I"�^gj�,'�NC]�k][gf?�hdY[]�ak�,'�NC]�gmlhml�^mf[lagf�g^�lC]�haf�oadd�Z]�]fYZd]?'�

glC]joak]�lC]�gmlhml�g^�lC]�haf�oadd�Z]�?akYZd]?

C^�lC]�k][gf?�hdY[]�ak�,'�;f?�lC]�haf�gmlhml�ak�]fYZd]?'�lC]�gmlhml�nYdm]�g^�lC]�haf�

oadd�Z]�?]l]jeaf]?�Zq�JPIP�=gfljgd'�glC]joak]�Zq�JILNpf�=gfljgd�j]^]j]f[]�JPI"�

@mf[lagf�?]k[jahlagf

NC]�k][gf?�hdY[]�ak�,'JILNpf�<al�oadd�^dah�a^�lC]�k][gf?�Zal�ak�,'�NC]�hgjl�?a_alYd�

afhml�]fYZd]�oadd�Z]�[gfljgdd]?�Zq�>C"IP�=gfljgd6�glC]joak]�lC]j]�oadd�Z]�G=O�

Ih]jYlaf_�klYlmk�[gfljgd

af�[Yk]�>C"I"�^gj�,'�NC]�?a_alYd�afhml�^mf[lagf�g^�lC]�hgjl�oadd�Z]�[gfljgdd]?�Zq�lC]�

f]pl�Zal'�Yf?�G=O�Cf?]h]f?]fl�g^�gh]jYlaf_�klYlmk

NCak�ak�lC]�?a_alYd�afhml�ka_fYd�afhml�lg�lC]�j]hdY[]e]fl�^mf[lagf�eg?md])

@jge�C*I�;k�qgm�[Yf�k]]�af�lC]�[aj[mal�?aY_jYe�Z]dgo'�lCak�nYdm]�ak�Y^l]j�lC]�

M[Ceall�lja__]j'�Zml�Y^l]j�C*I�<]^gj]�]fl]jaf_�lC]�kqf[Cjgfar]j)�NCak�ka_fYd�

ak�[gff][l]?�lg�lC]�h]jahC]jYd�eg?md]'�Yf?�lC]�h]jahC]jYd�eg?md]�oadd

Ng�Z]�kqf[Cjgfar]?

;fYdg_�afhml*gmlhml�ka_fYd'�lCak�ka_fYd�ak�?aj][ldq�j]dYl]?�lgC*Ig^J;>

=gff][l]?'�[Yf�Z]�mk]?�Yk�Yf�YfYdg_�log(oYq�ka_fYd)�NCak�ka_fYd�ak�kljYa_Cl

Cfl]jfYd�;>='�=gehYjYlgj�Yf?�glC]j�YfYdg_�eg?md]k�[gff][l]?�lg�lC]�hgjl

JOI" Jmdd(mh�emdlahd]paf_�]fYZd]

JOIP Jmdd�mh�emdlahd]p]?�nYdm]

>>I" Jgjl�?aj][lagf�emdlahd]paf_�]fYZd]

>>IP Jgjl�?aj][lagf�emdlahd]paf_�nYdm]

JPI" Jgjl�?YlY�emdlahd]paf_�]fYZd]

JPIP
JNI"

Jgjl�?YlY�emdlahd]paf_�nYdm]

Jgjl�^dah�emdlahd]paf_�]fYZd]

>C"I" >a_alYd�afhml�]fYZd]�emdlahd]p�]fYZd]

>C"IP >a_alYd�afhml�]fYZd]�emdlahd]p]?�nYdm]

>C >a_alYd�afhml

;CI ;fYdg_�afhml

NC]�^gddgoaf_�kmZk][lagf�oadd�Zja]^dq�?]k[jaZ]�lC]�emdlahd]p]?�^mf[lagf�g^�]Y[C�haf�Yf?�j]dYl]?�[gfljgd�ka_fYdk)

XWY[�0�"N?=N�O?VL[RWV

 RV�U?T[RXTN_RVP�O?VL[RWV�MN=LYRX[RWV

RN;FC*NIM=-�#"pl]jfYd�eYaf�[jqklYd�gk[addYlgj�haf�

RC��J=CHN2�#Jaf�[CYf_]�afl]jjmhl�2��RN;FI*NIM=,�

#"pl]jfYd�eYaf�[jqklYd�gk[addYlgj�haf�RI��J=CHN1�#

Jaf�[CYf_]�afl]jjmhl�1��M=E�#MJC�<mk�eYkl]j�[dg[c�

afhml�

J=CHN0�#Jaf�[CYf_]�afl]jjmhl�0��GCMI�

#MJC�<mk�eYkl]j�afhml*kdYn]�gmlhml�
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J<1

J<0

J</
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GIMC�#MJC�<mk�eYkl]j�gmlhml*kdYn]�afhml�

I=-;�#Nae]j*[gmfl]j�-�=gehYj]�eYl[C�gmlhml�

;��J=CHN.�#Jaf�[CYf_]�afl]jjmhl�.��MMH�#MJC�

#<mk�kdYn]�k]d][l�afhml�

I=,<�#Nae]j*[gmfl]j�,�=gehYj]�eYl[C�gmlhml�

<��J=CHN-�#Jaf�[CYf_]�afl]jjmhl�-��I=,;�#

Nae]j*[gmfl]j�,�=gehYj]�eYl[C�gmlhml�;��

J=CHN,�#Jaf�[CYf_]�afl]jjmhl�,��C=J,�#Nae]j*

[gmfl]j�,�=Yhlmj]�afhml�

=FEI�#Mqkl]e�[dg[c�gmlhml�

J=CHN+�#Jaf�[CYf_]�afl]jjmhl�+�

J<.

J<-

J<,

J<+

EA/97�A�#1	� 17�A��a�XWY[�0� RV��

EA/97.�"pl]jfYd�[jqklYd�haf�RC)�QC]f�mk]?�Yk�lC]�[dg[c�ka_fYd�g^�lC]�[jqklYd�gk[addYlgj'�lCak�haf�[Yffgl�Z]�mk]?�YkC*I�mk])

A�#1	.�Nae]j�]pl]jfYd�[jqklYd�gk[addYlgj�haf�-)�QC]f�afka?]L=�Cl�ak�[gf^a_mj]?�Yk�lC]�eYaf�ogjcaf_�[dg[c�g^�lC]�[Cah'�Yf?�lC]�Ykqf[Cjgfgmk�

lae]j�^mf[lagf�ak�]fYZd]?�#;MML�L]_akl]j�[gf^a_mjYlagf�'�lCak�haf�oadd�Z]�mk]?�Yk�lC]�]pl]jfYd�[jqklYd�gk[addYlgj�haf�g^�lC]�lae]j)�oC]f;MML�

L]_akl]j�;M-�k]l�Yk�,'"R=FE�Ck�k]l�lg�+'�NC]�lae]j*[gmfl]j�ak�]fYZd]?�-�Ok]�lC]�Ykqf[Cjgfgmk�[dg[c�^mf[lagf�g^�lC]�]pl]jfYd�[jqklYd�gk[addYlgj'

J<2�Qadd�Z]�oalC�afl]jfYd�C*I�NC]�hgjl�ak�?ak[gff][l]?�Yf?�Z][ge]k�lC]�afn]jl]?�gmlhml�haf�g^�lC]�afl]jfYd�gk[addYlgj�Yehda^a]j)�Cf�lCak�eg?]'�

lC]�]pl]jfYd�[jqklYd�gk[addYlgj�ak�[gff][l]?�lg�lC]�haf)

 17�A�.�Jaf�[CYf_]�afl]jjmhl�2)J<2�Cl�ak�Yf�]pl]jfYd�afl]jjmhl�kgmj[])�af�[Yk]J<2�Ck�mk]?�^gj�[jqklYd�

hafk'>><2'JILN<2�oalC�JCH<2�NC]�nYdm]�g^�oadd�CYn]�fg�e]Yfaf_)

EA/9��A�#1�� 17�A
��XWY[�0� RV�


EA/9�.�"pl]jfYd�[jqklYd�haf�RI)

A�#1�.�Nae]j�]pl]jfYd�[jqklYd�gk[addYlgj�haf�,)�QC]f�afka?]L=�Cl�ak�[gf^a_mj]?�Yk�lC]�eYaf�ogjcaf_�[dg[c�g^�lC]�[Cah'�Yf?�lC]�Ykqf[Cjgfgmk�

lae]j�^mf[lagf�ak�]fYZd]?�#;MML�L]_akl]j�[gf^a_mjYlagf�'�lCak�haf�oadd�Z]�mk]?�Yk�lC]�]pl]jfYd�[jqklYd�gk[addYlgj�haf�g^�lC]�lae]j)�oC]f;MML�

L]_akl]j�;M-�k]l�Yk�,'"R=FE�Ck�k]l�lg�+'�NC]�lae]j*[gmfl]j�ak�]fYZd]?�-�Ok]�lC]�Ykqf[Cjgfgmk�[dg[c�^mf[lagf�g^�lC]�]pl]jfYd�[jqklYd�gk[addYlgj'

J<1�Qadd�Z]�oalC�afl]jfYd�C*I�NC]�hgjl�hgjl�Z][ge]k�lC]�afhml�haf�g^�lC]�afl]jfYd�gk[addYlgj�Yehda^a]j)�Cf�lCak�eg?]'�lC]�]pl]jfYd�[jqklYd�

gk[addYlgj�ak�[gff][l]?�lg�lC]�haf)

 17�A
.�Jaf�[CYf_]�afl]jjmhl�1)J<1�Cl�ak�Yf�]pl]jfYd�afl]jjmhl�kgmj[])�af�[Yk]J<1�Ck�mk]?�^gj�[jqklYd�

hafk'>><1'JILN<1�oalC�JCH<1�NC]�nYdm]�g^�oadd�CYn]�fg�e]Yfaf_)

#18� 17�A)��XWY[�0� RV�)

#18.�MJC�=gfljgdd]j�eYkl]j�[dg[c�gmlhml'�kdYn]�[dg[c�afhml)�oC]fMJC�NC]�[gfljgdd]j�ak�[gf^a_mj]?�Yk�Y�kdYn]�?]na[]'�lCak�

haf�oadd�Z]�[gf^a_mj]?�Yk�Yf�afhml�haf' Hgl�Y^^][l]?�Zq�>><0�[gfljgd)�oC]fMJC�NC]�[gfljgdd]j�ak�[gf^a_mj]?�Yk�lC]�eYkl]j�?]na[]'

NC]�?aj][lagf�g^�lCak�haf�ak�?]l]jeaf]?�Zq�>><0�[gfljgd)�QC]f�lCak�haf�akMJC�;^l]j�Z]af_�^gj[]?�lg�afhml'�al�[Yf�kladd�hYkk�JILN<0

<al�[gfljgdk�lC]�hmdd(mh�j]kaklgj)

 17�A).�Cfl]jjmhl�gf�haf�[CYf_])J<0�Cl�ak�Yf�]pl]jfYd�afl]jjmhl�kgmj[])

:7#�� 17�A(��XWY[�0� RV�(

:7#�.�MJC�=gfljgd�lC]�?YlY�afhml�g^�lC]�eYkl]j�?]na[]�Yf?�lC]�?YlY�gmlhml�g^�lC]�kdYn]�?]na[])�oC]fMJC�Ck�[gf^a_mj]?�Yk�Y�eYkl]j�?]na[]'�

lCak�haf�oadd�Z]�^gj[]?�lg�Z]�Yf�afhml'�Yf?�ak�fgl�Y^^][l]?�Zq�>></�[gfljgd)�oC]fMJC�;k�Y�kdYn]�?]na[]'�lC]�?YlY�ka?]�g^�lCak�haf

(11(



FAN3@R3J�M]ja]k�x�Jjg_jYeeaf_�GYfmYd�,)+)0 Fg_a[Aj]]f�N][Cfgdg_a]k�=g)'�FN>

RaYf_�Sm�>></�[gfljgd)�QC]f�lCak�haf�akMJC�;^l]j�lC]�[gfljgdd]j�ak�^gj[]?�Yk�Yf�afhml'�alk�hmdd(mh�j]kaklgj�[Yf�kladd�hYkk

JLIN</�[gfljgd)

 17�A(.�Cfl]jjmhl�gf�haf�[CYf_])J</�Cl�ak�Yf�]pl]jfYd�afl]jjmhl�kgmj[])

:�#7��1	/� 17�A
��XWY[�0� RV�


:�#7.�MJC�=gfljgdd]j�eYaf�?]na[]�?YlY�gmlhml'�kdYn]�?]na[]�?YlY�afhml)�oC]fMJC�Ck�[gf^a_mj]?�Yk�Y�kdYn]�?]na[]'�lCak�haf�oadd�Z]�^gj[]?�Yk�Yf�

afhml'�Yf?�ak�fgl�Y^^][l]?�Zq�>><.�[gfljgd)�oC]fMJC�NC]�[gfljgdd]j�ak�[gf^a_mj]?�Yk�lC]�eYkl]j�?]na[]'�Yf?�lC]�e]lCg?�g^�lCak�haf�ak�

?]l]jeaf]?�Zq�>><.�[gfljgd)�QC]f�lCak�haf�akMJC�NC]�[gfljgd�ak�^gj[]?�lg�Z]�afhml'�Yf?�al�[Yf�kladd�Z]�hYkk]?�JILN<.�=gfljgd�alk�hmdd(mh�

j]kaklYf[])

�1	/.�Nae]j*[gmfl]j�-�g^�;�Ajgmh�[gehYjakgf�eYl[C�gmlhml)J<.�=Yf�Z]�mk]?�Yk�Y�lae]j*[gmfl]j�-�"pl]jfYd�gmlhml�

g^�[gehYj]�eYl[C)�Gmkl�hYkk�Yl�lCak�lae]>><.�M]l�lC]�haf�Yk�Yf�gmlhml)�MaemdlYf]gmkdq'I=-;�;dkg�lae]j�-�g^�JQG

Gg?]�gmlhml�haf)

 17�A
.�Cfl]jjmhl�gf�haf�[CYf_])J<.�Cl�ak�Yf�]pl]jfYd�afl]jjmhl�kgmj[])

##���1�0� 17�A	��XWY[�0� RV�	

##�.�MJC�=Cah�k]d][l�afhml�^jge�lC]�?]na[])�oC]fMJC�QC]f�lC]�[gfljgdd]j�ak�[gf^a_mj]?�Yk�Y�kdYn]�?]na[]'�lCak�haf�oadd�Z]�^gj[]?�Yk�Yf�afhml'�

Yf?�ak�fgl�Y^^][l]?�Zq�>><-�[gfljgd)�;k�Y�kdYn]�?]na[]'MJC�NC]�[gfljgdd]j�ak�af�MMH�Cl�ak�]^^][lan]�lg�Z]�?jan]f�dgo)�oC]fMJC�NC]�[gfljgdd]j�ak�

[gf^a_mj]?�Yk�lC]�eYkl]j�?]na[]'�Yf?�lC]�?aj][lagf�g^�lCak�haf�ak�?]l]jeaf]?�Zq�>><-�[gfljgd)�QC]f�lCak�haf�akMJC�;^l]j�lC]�[gfljgdd]j�ak�

^gj[]?�lg�afhml'�al�[Yf�kladd�hYkk�JILN<-�=gfljgd�lC]�hmdd(mh�j]kaklgj)

�1�0.�Nae]j*[gmfl]j�,�g^�<�Ajgmh�[gehYjakgf�eYl[C�gmlhml)J<-�=Yf�Z]�mk]?�Yk�Y�lae]j*[gmfl]j�,�"pl]jfYd�gmlhml�

g^�[gehYj]�eYl[C)�Gmkl�hYkk�Yl�lCak�lae]>><-�M]l�lC]�haf�Yk�Yf�gmlhml)�MaemdlYf]gmkdq'I=,<�;dkg�lae]j�,�g^�JQG

Gg?]�gmlhml�haf)

 17�A	.�Cfl]jjmhl�gf�haf�[CYf_])J<-�Cl�ak�Yf�]pl]jfYd�afl]jjmhl�kgmj[])

�1�/� 17�A���XWY[�0� RV��

�1�/.�Nae]j*[gmfl]j�,�g^�;�Ajgmh�[gehYjakgf�eYl[C�gmlhml)J<,�=Yf�Z]�mk]?�Yk�Y�lae]j*[gmfl]j�,�"pl]jfYd�gmlhml�

g^�[gehYj]�eYl[C)�Gmkl�hYkk�Yl�lCak�lae]>><,�M]l�lC]�haf�Yk�Yf�gmlhml)�MaemdlYf]gmkdq'I=,;�;dkg�lae]j�,�g^�JQG

Gg?]�gmlhml�haf)

 17�A�.�Cfl]jjmhl�gf�haf�[CYf_])J<,�Cl�ak�Yf�]pl]jfYd�afl]jjmhl�kgmj[])

71 ��198�� 17�A���XWY[�0� RV��

71 �.�Nae]j*[gmfl]j�,�=Yhlmj]�afhml�haf

198�.�Mqkl]e�ogjcaf_�[dg[c�gmlhml'�oC]f�=FEJL�Cf�lC]�j]_akl]j�=FEI"�<al�ak�,'�NCak�haf�oadd�Z]�^gj[]?�lg�Z]�Yf�gmlhml'�fgl�

>><+�[gfljgd)�NC]�gmlhml�^j]im]f[q�ak�lC]�ogjcaf_�[dg[c�^j]im]f[q�g^�lC]�[mjj]fl�kqkl]e)

 17�A�.�Cfl]jjmhl�gf�haf�[CYf_])J<+�Cl�ak�Yf�]pl]jfYd�afl]jjmhl�kgmj[])

(12(



FAN3@R3J�M]ja]k�x�Jjg_jYeeaf_�GYfmYd�,)+)0 Fg_a[Aj]]f�N][Cfgdg_a]k�=g)'�FN>

XWY[�1�"N?=N�O?VL[RWV

 RV "N?=N�O?VL[RWV�MN=LYRX[RWV

;>=3#;>=�Cfhml�[CYff]d�3�

;JH-#>;J�L]n]jk]�afhml�-�

J=CHN,0#Jaf�d]n]d�[CYf_]�afhml�,0�

L"M"NH�#"pl]jfYd�j]k]l�afhml�

J=CHN,/�#Jaf�d]n]d�[CYf_]�afhml�,/��

;>=0�#;>=�Cfhml�[CYff]d�0��M=F�#NQC�

=dg[c�daf]�

J=CHN,.�#Jaf�d]n]d�[CYf_]�afhml�,.��

;>=/�#;>=�Cfhml�[CYff]d�/��M>;�#NQC�

>YlY�[YZd]�

J=CHN,-�#Jaf�d]n]d�[CYf_]�afhml�,-��

;>=.�#;>=�Cfhml�[CYff]d�.��J=CHN,,�#

Jaf�d]n]d�[CYf_]�afhml�,,��;>=-�#;>=�

Cfhml�[CYff]d�-��J=CHN,+�#Jaf�d]n]d�

[CYf_]�afhml�,+��;>=,�#;>=�Cfhml�

[CYff]d�,��J=CHN4�#Jaf�d]n]d�[CYf_]�

afhml�4��;>=+�#;>=�Cfhml�[CYff]d�+��

J=CHN3�#Jaf�d]n]d�[CYf_]�afhml�3�

J=2

J=1

J=0

J=/

J=.

J=-

J=,

J=+

/21��/ �	� 17�A�)��XWY[�1� RV�


/21�.�;>=�"pl]jfYd�afhml�[CYff]d�3

/ �	.�Cfn]jlaf_�afhml�hgjl�g^�?a^^]j]flaYd�Yehda^a]j�-

 17�A�).�Cfl]jjmhl�gf�haf�[CYf_])�;^l]j�lmjfaf_�g^^�lC]�]pl]jfYd�j]k]l�afhml�^mf[lagf�g^�lCak�haf'J=2�=Yf�Z]�mk]?�Yk�Yf�]pl]jfYd�afl]jjmhl�

kgmj[])

"3#3A�� 17�A�(��XWY[�1� RV�


"3#3A�.�"pl]jfYd�j]k]l�afhml�haf)�;^l]j�hgo]j(gf�j]k]l'�lCak�haf�?]^Ymdlk�lg�Yf�]pl]jfYd�j]k]l�^mf[lagf)�YZd]�lg�hYkkCI=L

NC]�j]_akl]j�?akYZd]k�lC]�]pl]jfYd�j]k]l�^mf[lagf)�;^l]j�lmjfaf_�g^^�lC]�]pl]jfYd�j]k]l�^mf[lagf'�lCak�haf�[Yf�Z]�mk]?�Yk�Y�_]f]jYd�hmjhgk]C*I�

mk])�Bgo]n]j'�al�kCgmd?�Z]�fgl]?�lCYl�?mjaf_�hgo]j(gf�Yf?�glC]j�j]k]l�hjg[]kk]k'�lCak�haf�?]^Ymdlk�lg�j]k]l�afhml'�kg�a^�lC]�mk]j�f]]?k�lg�

mk]�lC]�_]f]jYdC*I�@mf[lagf'�lC]�]pl]jfYd�[aj[mal�[Yffgl�Y^^][l�lC]�hgo]j(gf�Yf?�j]k]l�hjg[]kk�g^�lC]�[Cah'�al�ak�j][gee]f?]?�lg�[gf^a_mj]�

lCak�haf�Yk�lC]�gmlhml�^mf[lagf�C*I'�;f?�Y??�Yf�YhhjghjaYl]�hmdd(mh�j]kaklgj�]pl]jfYddq)

 17�A�(.�Cfl]jjmhl�gf�haf�[CYf_])�;^l]j�lmjfaf_�g^^�lC]�]pl]jfYd�j]k]l�afhml�^mf[lagf�g^�lCak�haf'J=1�=Yf�Z]�mk]?�Yk�Yf�]pl]jfYd�afl]jjmhl�

kgmj[])

#19�/21)� 17�A�
��XWY[�1� RV�)

#19.�NQC�Cfl]j^Y[]�[dg[c�ka_fYd)NQ=L�Cf�lC]�j]_akl]j�NQ"H�hgkalagf�,�;^l]j'�]fYZd]�NQC�afl]j^Y[]'J=0�oadd�Z]

NQC�=gfljgd'�Z][ge]�NQC�NC]�[dg[c�ka_fYd�g^�lC]�afl]j^Y[])

/21).�;>=�Cfhml�[CYff]d�0)>C>L�L]_akl]j�ak�mk]?�lg�lmjf�g^^�?a_alYd(YfYdg_�emdlahd]paf_�C*I�>a_alYd�^mf[lagf�lg�Ynga?�lC]�?a_alYd�hYjl

(13(



FAN3@R3J�M]ja]k�x�Jjg_jYeeaf_�GYfmYd�,)+)0 Fg_a[Aj]]f�N][Cfgdg_a]k�=g)'�FN>

NC]�aehY[l�g^�hgaflk�gf�YfYdg_�[aj[malk)�Jd]Yk]�j]^]j�lg;>=�L]dYl]?�[CYhl]jk)

 17�A�
.�Jaf�[CYf_]�afl]jjmhl�,.

#2/�/21(� 17�A�	��XWY[�1� RV�(

#2/.�NQC�Cfl]j^Y[]�?YlY�ka_fYd)NQ=L�Cf�lC]�j]_akl]j�NQ"H�hgkalagf�,�;^l]j'�]fYZd]�NQC�afl]j^Y[]'J=/�oadd�Z]

NQC�=gfljgd'�Z][ge]�NQC�NC]�?YlY�ka_fYd�g^�lC]�afl]j^Y[])

/21(.�;>=�Cfhml�[CYff]d�/)>C>L�L]_akl]j�ak�mk]?�lg�lmjf�g^^�?a_alYd(YfYdg_�emdlahd]paf_�C*I�NC]�?a_alYd�^mf[lagf�lg�Ynga?�lC]�af^dm]f[]�g^�

lC]�?a_alYd�hYjl�gf�lC]�YfYdg_�[aj[mal)�Jd]Yk]�j]^]j�lg;>=�L]dYl]?�[CYhl]jk)

 17�A�	.�Jaf�[CYf_]�afl]jjmhl�,-

/21
�/ ��� 17�A����XWY[�1� RV�


/21
.�;>=�Cfhml�[CYff]d�.)>C>L�L]_akl]j�ak�mk]?�lg�lmjf�g^^�?a_alYd(YfYdg_�emdlahd]paf_�C*I�NC]�?a_alYd�^mf[lagf�lg�Ynga?�lC]�af^dm]f[]�g^�

lC]�?a_alYd�hYjl�gf�lC]�YfYdg_�[aj[mal)�Jd]Yk]�j]^]j�lg;>=�L]dYl]?�[CYhl]jk)

/ ��.�>a^^]j]flaYd�Yehda^a]j�j]n]jk]�afhml�,

 17�A��.�Jaf�[CYf_]�afl]jjmhl�,,

/21	�/ ��� 17�A����XWY[�1� RV�	

/21	.�;>=�Cfhml�[CYff]d�-)>C>L�L]_akl]j�ak�mk]?�lg�lmjf�g^^�?a_alYd(YfYdg_�emdlahd]paf_�C*I�NC]�?a_alYd�^mf[lagf�lg�Ynga?�lC]�af^dm]f[]�g^�

lC]�?a_alYd�hYjl�gf�lC]�YfYdg_�[aj[mal)�Jd]Yk]�j]^]j�lg;>=�L]dYl]?�[CYhl]jk)

/ ��.�>a^^]j]flaYd�Yehda^a]j�j]n]jk]�afhml�+

 17�A��.�Jaf�[CYf_]�afl]jjmhl�,+

/21��/  �� 17�A-��XWY[�1� RV��

/21�.�;>=�Cfhml�[CYff]d�,)>C>L�L]_akl]j�ak�mk]?�lg�lmjf�g^^�?a_alYd(YfYdg_�emdlahd]paf_�C*I�NC]�?a_alYd�^mf[lagf�lg�Ynga?�lC]�af^dm]f[]�g^�

lC]�?a_alYd�hYjl�gf�lC]�YfYdg_�[aj[mal)�Jd]Yk]�j]^]j�lg;>=�L]dYl]?�[CYhl]jk)

/  �.�>a^^]j]flaYd�Yehda^a]j�^gjoYj?�afhml�,

 17�A-.�Jaf�[CYf_]�afl]jjmhl�4

/21��/  �� 17�A���XWY[�1� RV��

/21�.�;>=�Cfhml�[CYff]d�+)>C>L�L]_akl]j�ak�mk]?�lg�lmjf�g^^�?a_alYd(YfYdg_�emdlahd]paf_�C*I�NC]�?a_alYd�^mf[lagf�lg�Ynga?�lC]�af^dm]f[]�g^�

lC]�?a_alYd�hYjl�gf�lC]�YfYdg_�[aj[mal)�Jd]Yk]�j]^]j�lg;>=�L]dYl]?�[CYhl]jk)

/  ��>a^^]j]flaYd�Yehda^a]j�hgkalan]�afhml�+

 17�A�.�Jaf�[CYf_]�afl]jjmhl�3

(14(



FAN3@R3J�M]ja]k�x�Jjg_jYeeaf_�GYfmYd�,)+)0 Fg_a[Aj]]f�N][Cfgdg_a]k�=g)'�FN>

XWY[�2�"N?=N�O?VL[RWV

 RV "N?=N�O?VL[RWV�MN=LYRX[RWV

;=RH�#;fYdg_�[gehYjYlgj�+*,�=geegf�f]_Ylan]�afhml�

J=CHN-.�#Jaf�[CYf_]�afl]jjmhl�lo]flq�lCj]]�
J>2

;=+J�#K@J.-5�;fYdg_�[gehYjYlgj�+�Jgkalan]�afhml�

I=+;�#Nae]j*[gmfl]j�+�=gehYj]�eYl[C�gmlhml�;�

I=.;�#K@J.-5�Nae]j*[gmfl]j�.�=gehYj]�eYl[C�gmlhml�;�

J=CHN--�#Jaf�[CYf_]�afl]jjmhl�--��N,�#Nae]j*

[gmfl]j�,�#"pl]jfYd�[gmfl�[dg[c�afhml�

I=+<�#Nae]j*[gmfl]j�+�=gehYj]�eYl[C�gmlhml�

<��J=CHN-,�#Jaf�[CYf_]�afl]jjmhl�-,��R=E�

#OM;LN�"pl]jfYd�[dg[c�afhml*gmlhml�

>;I#afl]jfYd�3Zal�>;=�;fYdg_�gmlhml�

N+�#Nae]j*[gmfl]j�+�#"pl]jfYd�[gmfl�[dg[c�afhml�

J=CHN-+�#Jaf�[CYf_]�afl]jjmhl�-+��CHN,�#"pl]jfYd�

afl]jjmhl�afhml�,��I=-<�#Nae]j*[gmfl]j�-�=gehYj]�

eYl[C�gmlhml�<��J=CHN,4�#Jaf�[CYf_]�afl]jjmhl�,4��

CHN+�#"pl]jfYd�afl]jjmhl�afhml�+��;=+I�#

=gehYjYlgjk�+�Imlhml�

I=.<�#K@J.-5�Nae]j*[gmfl]j�.�=gehYj]�eYl[C�gmlhml�<�

J=CHN,3�#Jaf�[CYf_]�afl]jjmhl�,3��

NR>�#OM;LN�>YlY�gmlhml�

I=.;�#K@J.-5�Nae]j*[gmfl]j�.�=gehYj]�eYl[C�gmlhml�;�

J=CHN,2�#Jaf�[CYf_]�afl]jjmhl�,2��

LR>�#OM;LN�?YlY�afhml�

J=CHN,1�#Jaf�[CYf_]�afl]jjmhl�,1�

J>1

J>0

J>/

J>.

J>-

J>,

J>+

/1E���1	0� 17�A	
��XWY[�2� RV��

/1E�.�;fYdg_�[gehYjYlgj�+*,�=geegf�f]_Ylan]�afhml

�1	0.�Nae]j*[gmfl]j�-�g^�<�Ajgmh�[gehYjakgf�eYl[C�gmlhml)J>2�=Yf�Z]�mk]?�Yk�Y�lae]j*[gmfl]j�-�"pl]jfYd�gmlhml�

g^�[gehYj]�eYl[C)�Gmkl�hYkk�Yl�lCak�lae]>>>2�M]l�lC]�haf�Yk�Yf�gmlhml)�MaemdlYf]gmkdq'I=-<�;dkg�lae]j�-�g^�JQG

Gg?]�gmlhml�haf6

 17�A	
.�Jaf�[CYf_]�afl]jjmhl�lo]flq�lCj]]

/1� ��1�/� 17�A		��XWY[�2� RV�


/1� .�;fYdg_�[gehYjYlgj�+�Jgkalan]�afhml)

�1�/.�Nae]j*[gmfl]j�+�g^�;�Ajgmh�[gehYjakgf�eYl[C�gmlhml)J>1�=Yf�Z]�mk]?�Yk�Y�lae]j*[gmfl]j�+�"pl]jfYd�gmlhml�

g^�[gehYj]�eYl[C)�Gmkl�hYkk�Yl�lCak�lae]>>>1�M]l�lC]�haf�Yk�Yf�gmlhml)�MaemdlYf]gmkdq'I=+;�;dkg�lae]j�+�g^�JQG

Gg?]�gmlhml�haf

 17�A		.�Jaf�[CYf_]�afl]jjmhl�lo]flq�log

(2+(



FAN3@R3J�M]ja]k�x�Jjg_jYeeaf_�GYfmYd�,)+)0 Fg_a[Aj]]f�N][Cfgdg_a]k�=g)'�FN>

A���1�0� 17�A	���XWY[�2� RV�)

A�.�Nae]j*[gmfl]j�,�"pl]jfYd�[gmfl�[dg[c�afhml

�1�0.�Nae]j*[gmfl]j�+�g^�<�Ajgmh�[gehYjakgf�eYl[C�gmlhml)J>0�=Yf�Z]�mk]?�Yk�Y�lae]j*[gmfl]j�+�"pl]jfYd�gmlhml�

g^�[gehYj]�eYl[C)�Gmkl�hYkk�Yl�lCak�lae]>>>0�M]l�lC]�haf�Yk�Yf�gmlhml)�MaemdlYf]gmkdq'I=+<�;dkg�lae]j�+�g^�JQG

Gg?]�gmlhml�haf

 17�A	�.�Jaf�[CYf_]�afl]jjmhl�lo]flq�gf]

E18�A��2/�� 17�A	���XWY[�2� RV�(

E18.�Mqf[�eg?]�OM;LN�"pl]jfYd�[dg[c�ka_fYd

A�.�Nae]j*[gmfl]j�+�"pl]jfYd�[gmfl�[dg[c�afhml

2/�.�afl]jfYd�3�<al�>;=�;fYdg_�gmlhml

 17�A	�.�Jaf�[CYf_]�afl]jjmhl�-+

7�A���1	0� 17�A�-��XWY[�2� RV�


7�A�.�"pl]jfYd�afl]jjmhl�afhml�,

�1	0.�Nae]j*[gmfl]j�-�g^�<�Ajgmh�[gehYjakgf�eYl[C�gmlhml)J>.�=Yf�Z]�mk]?�Yk�Y�lae]j*[gmfl]j�-�"pl]jfYd�gmlhml�

g^�[gehYj]�eYl[C)�Gmkl�hYkk�Yl�lCak�lae]>>>.�M]l�lC]�haf�Yk�Yf�gmlhml)�MaemdlYf]gmkdq'I=-<�;dkg�lae]j�-�g^�JQG

Gg?]�gmlhml�haf

 17�A�-.�Jaf�[CYf_]�afl]jjmhl�,4

7�A���1
0�/1��� 17�A����XWY[�2� RV�	

7�A�.�"pl]jfYd�afl]jjmhl�afhml�+

�1
0.�Nae]j�[gmfl]j�.�=gehYj]�eYl[C�gmlhml�<)�gfdq�YlK@J.-�QC]f�]f[YhkmdYlaf_'J>-�n]jkmk�K@J/3*J@-�G]j_]�aflg�gf]�CI

'lC]j]^gj]�J@-�Oh�I=.<�@mf[lagf�oadd�Ydkg�[CYf_]�^jge�J>-�Ohh]j�gmlhml

/1��.�;fYdg_�[gehYjYlgj�+�NC]�[gehYjakgf�j]kmdl�ak�gmlhml�?aj][ldq)�Zq;=+@L�L]_akl]j�[gfljgd

 17�A��.�Jaf�[CYf_]�afl]jjmhl�,3

AE2��1
/� 17�A����XWY[�2� RV��

AE2.�ljYfk^]j�?YlY#OM;LN�>YlY�gmlhml�)OM;LN�;^l]j�lC]�ljYfkeall]j�ak�]fYZd]?'J>,�Qadd�Z]�^gj[]?�lg�gmlhml'�fgl�kmZb][l�lg

>>>,�[gfljgd
�1
/.�Nae]j�[gmfl]j�.�=gehYj]�eYl[C�gmlhml�;)�gfdq�YlK@J.-�QC]f�]f[YhkmdYlaf_'J>,�n]jkmk�K@J/3*J@,�G]j_]�aflg�gf]�CI

'lC]j]^gj]�J@,�Oh�I=.;�@mf[lagf�oadd�Ydkg�[CYf_]�^jge�J>,�Ohh]j�gmlhml

 17�A��.�Jaf�[CYf_]�afl]jjmhl�,2

"E2� 17�A�
��XWY[�2� RV��

"E2.�ljYfk^]j�?YlY#OM;LN�?YlY�afhml�)OM;LN�;^l]j�lC]�j][]an]j�ak�]fYZd]?'J>+�Qadd�Z]�^gj[]?�Yk�afhml'�fgl�kmZb][l�lg

>>>+�[gfljgd)�QC]f�lC]�haf�akOM;LN�;^l]j�Z]af_�^gj[]?�Yk�Yf�afhml'�lC]�hmdd(mh�j]kaklgj�[Yf�kladd�hYkk�JILN>+�<al�[gfljgd

 17�A�
.�Jaf�[CYf_]�afl]jjmhl�,1

(2,(



FAN3@R3J�M]ja]k�x�Jjg_jYeeaf_�GYfmYd�,)+)0 Fg_a[Aj]]f�N][Cfgdg_a]k�=g)'�FN>

XWY[�3�"N?=N�O?VL[RWV

 RV "N?=N�O?VL[RWV�MN=LYRX[RWV

;>=,,�#;>=�Cfhml�[CYff]d�,,��

J=CHN.,�#Jaf�[CYf_]�afl]jjmhl�.,�

;PL"@�#K@J.-5�;>=�"pl]jfYd�j]^]j]f[]�ngdlY_]�

;>=,+�#;>=�Cfhml�[CYff]d�,+��J=CHN.+�

#Jaf�[CYf_]�afl]jjmhl�.+��=FEI�#Mqkl]e�

[dg[c�gmlhml�

;=,I�#;fYdg_�[gehYjYlgj�,�Imlhml�

J=CHN-4�#Jaf�[CYf_]�afl]jjmhl�-4�

J"2

J"1

J"0

I=+;�#Nae]j*[gmfl]j�+�=gehYj]�[gf^a_mjYlagf�gmlhml�

;��J=CHN-3�#Jaf�[CYf_]�afl]jjmhl�-3��;>=2�#;>=�Cfhml�

[CYff]d�2��;=,H�#;fYdg_�[gehYjYlgj�,�H]_Ylan]�afhml�

J=CHN-2�#Jaf�[CYf_]�afl]jjmhl�-2��MQ>�

#MQ>�>]Zm__]j�?YlY�[YZd]�

J=CHN-1�#Jaf�[CYf_]�afl]jjmhl�-1��;>=1�#;>=�

Cfhml�[CYff]d�1��;=RJ�#;fYdg_�lCYf�eY[Caf]�+*,�

=geegf�hgkalan]�afhml�

J=CHN-0�#Jaf�[CYf_]�afl]jjmhl�-0��

MQ=�#MQ>�>]Zm__]j�[dg[c�afhml�

;JH/�#>a^^]j]flaYd�Yehda^a]j�j]n]jk]�afhml�/��

J=CHN-/�#Jaf�[CYf_]�afl]jjmhl�lo]flq�^gmj�

J"/

J".

J"-

J",

J"+

/21��� 17�A
���XWY[�3� RV��

/21��.�;>=�"pl]jfYd�afhml�[CYff]d�,,

 17�A
�.�Jaf�[CYf_]�afl]jjmhl�.+

/C"34�/21��� 17�A
���XWY[�3� RV�


/C"34.�;>=�"pl]jfYd�j]^]j]f[]�hgo]j�afhml'�oC]f�mk]?�Yk�Yf�YfYdg_�^mf[lagf'�lC]�[gjj]khgf?af_�?a_alYd�C*I�M]l�Yk�afhml�Yf?�lmjf�g^^�lC]�hmdd(

mh�j]kaklgj�lg�Ynga?�afl]j^]j]f[]�^jge�?a_alYd�[aj[malk�lg�YfYdg_�[aj[malk

/21��.�;>=�;fYdg_�afhml�[CYff]d�,+

 17�A
�.�Jaf�[CYf_]�afl]jjmhl�.+

198��/1��� 17�A	-��XWY[�3� RV�)

198�.�NCak�^mf[lagf�ak�lC]�kYe]�Yk�J<+�g^�=FEI�NC]�^mf[lagf�ak�lC]�kYe])�[Yf�Z]�mk]?�YkJ<+*=FEI�MhYj]�haf

/1��.�;fYdg_�[gehYjYlgj�,�Imlhml

 17�A	-.�Jaf�[CYf_]�afl]jjmhl�-4

(2-(



FAN3@R3J�M]ja]k�x�Jjg_jYeeaf_�GYfmYd�,)+)0 Fg_a[Aj]]f�N][Cfgdg_a]k�=g)'�FN>

�1�/� 17�A	���XWY[�3� RV�(

�1�/.�Nae]j*[gmfl]j�+�g^�;�Ajgmh�[gehYjakgf�eYl[C�gmlhml)J"/�=Yf�Z]�mk]?�Yk�Y�lae]j*[gmfl]j�+�"pl]jfYd�gmlhml�g^�

[gehYj]�eYl[C)�Gmkl�hYkk�Yl�lCak�lae]>>"/�M]l�lC]�haf�Yk�Yf�gmlhml)�MaemdlYf]gmkdq'I=+;�;dkg�lae]j�+�g^�JQGGg?]�

gmlhml�haf)

 17�A	�.�Jaf�[CYf_]�afl]jjmhl�-3

/21���/1��� 17�A	���XWY[�3� RV�


/21�.�;>=�Cfhml�[CYff]d�2)>C>L�L]_akl]j�ak�mk]?�lg�lmjf�g^^�?a_alYd(YfYdg_�emdlahd]paf_�C*I�NC]�?a_alYd�^mf[lagf�lg�Ynga?�lC]�af^dm]f[]�g^�

lC]�?a_alYd�hYjl�gf�lC]�YfYdg_�[aj[mal)�Jd]Yk]�j]^]j�lg;>=�L]dYl]?�[CYhl]jk

/1��.�;fYdg_�[gehYjYlgj�,�H]_Ylan]�afhml

 17�A	�.�Jaf�[CYf_]�afl]jjmhl�-2

#D2� 17�A	
��XWY[�3� RV�	

#D2.�MQ>�>]Zm__]j�?YlY�[YZd])J"-�NC]�?]^Ymdl�ak�MQ>�@]Ylmj]k)�Ok]jk�[Yf�hYkkG=OML�j]_akl]j�MQ>>

hgkalagf�,�kCml�?gof�MQ>�>]Zm__]j�^mf[lagf)MQ>�;^l]j�Z]af_�[dgk]?'�lC]�?]Zm__af_�^mf[lagf�oadd�fgl�Z]�YnYadYZd])

 17�A	
.�Jaf�[CYf_]�afl]jjmhl�-1

/21
�/1E � 17�A	)��XWY[�3� RV��

/21
.�;>=�Cfhml�[CYff]d�1)>C>L�L]_akl]j�ak�mk]?�lg�lmjf�g^^�?a_alYd(YfYdg_�emdlahd]paf_�C*I�NC]�?a_alYd�^mf[lagf�lg�Ynga?�lC]�af^dm]f[]�g^�

lC]�?a_alYd�hYjl�gf�lC]�YfYdg_�[aj[mal)�Jd]Yk]�j]^]j�lg;>=�L]dYl]?�[CYhl]jk

/1E .�;fYdg_�[gehYjYlgj�+*,�=geegf�hgkalan]�afhml

 17�A	).�Jaf�[CYf_]�afl]jjmhl�-0

#D1�/ �(� 17�A	(��XWY[�3� RV��

#D1.�MQ>�>]Zm__]j�[dg[c�daf])J"+�NC]�?]^Ymdl�ak�MQ=�@]Ylmj]k)�Ok]jk�[Yf�hYkkG=OML�j]_akl]j�MQ>>

hgkalagf�,�kCml�?gof�MQ>�>]Zm__]j�^mf[lagf)MQ>�;^l]j�Z]af_�[dgk]?'�lC]�?]Zm__af_�^mf[lagf�oadd�fgl�Z]�YnYadYZd]

/ �(.�>a^^]j]flaYd�Yehda^a]j�j]n]jk]�afhml�/

 17�A	(.�Jaf�[CYf_]�afl]jjmhl�lo]flq�^gmj

(2.(



FAN3@R3J�M]ja]k�x�Jjg_jYeeaf_�GYfmYd�,)+)0 Fg_a[Aj]]f�N][Cfgdg_a]k�=g)'�FN>

XWY[�4�"N?=N�O?VL[RWV

 RV "N?=N�O?VL[RWV�MN=LYRX[RWV

I=-<�#Nae]j*[gmfl]j�-�=gehYj]�eYl[C�gmlhml�

<��J=CHN.4�#Jaf�[CYf_]�afl]jjmhl�.4��N.�#Nae]j*

[gmfl]j�.�"pl]jfYd�[dg[c�afhml�

I=-;�#Nae]j*[gmfl]j�-�=gehYj]�eYl[C�gmlhml�;��

J=CHN.3�#Jaf�[CYf_]�afl]jjmhl�.3��I=,;�#Nae]j*

[gmfl]j�,�=gehYj]�eYl[C�gmlhml�;��J=CHN.2�#Jaf�

[CYf_]�afl]jjmhl�.2��I=,<#Nae]j*[gmfl]j�,�

=gehYj]�[gf^a_mjYlagf�gmlhml�<��C=J.�#Nae]j*

[gmfl]j�.�"pl]jfYd�[Yhlmj]�afhml�

J=CHN.1�#Jaf�[CYf_]�afl]jjmhl�.1��I=+<�#Nae]j*

[gmfl]j�+�=gehYj]�[gf^a_mjYlagf�gmlhml�<��

J=CHN.0�#Jaf�[CYf_]�afl]jjmhl�.0��I=.<�#Nae]j*

[gmfl]j�.�=gehYj]�eYl[C�gmlhml�<��J=CHN./�#Jaf�

[CYf_]�afl]jjmhl�./��I=.;�#Nae]j*[gmfl]j�.�

=gehYj]�eYl[C�gmlhml�;��J=CHN..�#Jaf�[CYf_]�

afl]jjmhl�..��;>=4�#;>=�"pl]jfYd�afhml�[CYff]d�4��

;JH.�#>a^^]j]flaYd�Yehda^a]j�j]n]jk]�afhml�.��

J=CHN.-�#Jaf�[CYf_]�afl]jjmhl�.-�

J@2

J@1

J@0

J@/

J@.

J@-

J@,

J@+

�1	0� 17�A
-��XWY[�4� RV��

�1	0.�Nae]j*[gmfl]j�-�=gehYj]�eYl[C�gmlhml�<)�Imlhml�k]d][lagf�ak�kmZb][l�lgJGR,�L]_akl]j�[gfljgd

 17�A
-.�Jaf�[CYf_]�afl]jjmhl�.4

�1	/�A
� 17�A
���XWY[�4� RV�


�1	/.�Nae]j*[gmfl]j�-�=gehYj]�eYl[C�gmlhml�;)�Imlhml�k]d][lagf�ak�kmZb][l�lgJGR,�L]_akl]j�[gfljgd

A
.�Nae]j*[gmfl]j�.�"pl]jfYd�[dg[c�afhml

 17�A
�.�Jaf�[CYf_]�afl]jjmhl�.3

�1�/� 17�A
���XWY[�4� RV�)

�1�/.�Nae]j*[gmfl]j�,�=gehYj]�eYl[C�gmlhml�;)�Imlhml�k]d][lagf�ak�kmZb][l�lgJGR+�L]_akl]j�[gfljgd

 17�A
�.�Jaf�[CYf_]�afl]jjmhl�.2

71 
��1�0� 17�A

��XWY[�4� RV�(

�1�0.�Nae]j*[gmfl]j�,�g^�<�Ajgmh�[gehYjakgf�eYl[C�gmlhml)�Imlhml�k]d][lagf�ak�kmZb][l�lgJGR+�L]_akl]j�[gfljgd

71 
.�Nae]j*[gmfl]j�.�"pl]jfYd�[Yhlmj]�afhml

 17�A

.�Jaf�[CYf_]�afl]jjmhl�.1

(2/(



FAN3@R3J�M]ja]k�x�Jjg_jYeeaf_�GYfmYd�,)+)0 Fg_a[Aj]]f�N][Cfgdg_a]k�=g)'�FN>

�1
1��1�0� 17�A
)��XWY[�4� RV�


�1�0.�Nae]j*[gmfl]j�+�g^�<�Ajgmh�[gehYjakgf�eYl[C�gmlhml)�Imlhml�k]d][lagf�ak�kmZb][l�lgJGR+�L]_akl]j�[gfljgd

�1
1.�Nae]j*[gmfl]j�.�g^�=�Ajgmh�[gehYjakgf�eYl[C�gmlhml

 17�A
).�Jaf�[CYf_]�afl]jjmhl�.0

�1
0� 17�A
(��XWY[�4� RV�	

�1
0.�Nae]j*[gmfl]j�.�g^�<�Ajgmh�[gehYjakgf�eYl[C�gmlhml

 17�A
(.�Jaf�[CYf_]�afl]jjmhl�./

�1
/� 17�A

��XWY[�4� RV��

�1
/.�Nae]j*[gmfl]j�.�g^�<�Ajgmh�[gehYjakgf�eYl[C�gmlhml)�Imlhml�k]d][lagf�ak�kmZb][l�lgJGR,�L]_akl]j�[gfljgd

 17�A

.�Jaf�[CYf_]�afl]jjmhl�..

/21-�/ �
� 17�A
	��XWY[�4� RV��

/21-.�;>=�"pl]jfYd�eg?]�afhml�[CYff]d�4

/ �
.�>a^^]j]flaYd�Yehda^a]j�j]n]jk]�afhml�.

 17�A
	.�Jaf�[CYf_]�afl]jjmhl�.-

"NPR=[NY�MNORVR[RWV

XWY[�0��?[X?[�M-[-�YNPR=[NY�� �"A0

 �"A0�a�XWY[�0��?[X?[�M-[-�YNPR=[NY

JILN<5�+p+0#+p-0� >]^Ymdlk5�+p++

J<.
L*Q

0R[=
"�D

J<2
L*Q

J<1
L*Q

J<0
L*Q

J</
L*Q

J<-
L*Q

J<,
L*Q

J<+
L*Q

<al�?]^afalagf

U25+V JILN< <�Ajgmh�hgjl�gmlhml�j]_akl]j

XWY[�0�2RYNL[RWV�YNPR=[NY��22"0

22"0�a XWY[�0�2RYNL[RWV�YNPR=[NY

>>L<5�+p+/#+p-/� >]^Ymdlk5�+p++

>><.
L*Q

22"0
"�D

>><2
L*Q

>><1
L*Q

>><0
L*Q

>></
L*Q

>><-
L*Q

>><,
L*Q

>><+
L*Q

<al�?]^afalagf

U25+V >>< hgjl�<�Ajgmh�?aj][lagf�[gfljgd�Zal6�,�8�Imlhml'�+�8�]fl]j

(20(



FAN3@R3J�M]ja]k�x�Jjg_jYeeaf_�GYfmYd�,)+)0 Fg_a[Aj]]f�N][Cfgdg_a]k�=g)'�FN>

XWY[�0�7VX?[�M-[-�YNPR=[NY�� 7�0

 7�0�a�XWY[�0�7VX?[�M-[-�YNPR=[NY

JCH<5�+p+.#+p-.�
JCH<2

L*Q

>]^Ymdlk5�+p++

JCH<.

L*Q
 7�0
"�D

JCH<1

L*Q
JCH<0

L*Q
JCH</

L*Q
JCH<-

L*Q
JCH<,

L*Q
JCH<+

L*Q
<al�?]^afalagf

<�Ajgmh�hgjl�klYlmk�j]_akl]j)�j]Y?JCH<�A]l�lC]�[mjj]fl�klYlmk�g^�lC]�hgjl�?aj][ldq6
U25+V JCH<

ojal]�JCH<f�<al�,�Qadd�^dah�JILN<f�Imlhml�klYlmk

XWY[�1��?[X?[�M-[-�YNPR=[NY�� �"A1

 �"A1�a�XWY[�1��?[X?[�M-[-�YNPR=[NY

JILN=5�+p+3#+p-3� >]^Ymdlk5�+p++

J=.
L*Q

 �"A1

"�D
J=2
L*Q

J=1
L*Q

J=0
L*Q

J=/
L*Q

J=-
L*Q

J=,
L*Q

J=+
L*Q

<al�?]^afalagf

U25+V JILN= =�Ajgmh�hgjl�gmlhml�j]_akl]j

XWY[�1�2RYNL[RWV�YNPR=[NY��22"1

22"1�a XWY[�1�2RYNL[RWV�YNPR=[NY

>>L=5�+p+2#+p-2� >]^Ymdlk5�+p++

>>=.
L*Q

22"1
"�D

>>=2
L*Q

>>=1
L*Q

>>=0
L*Q

>>=/
L*Q

>>=-
L*Q

>>=,
L*Q

>>=+
L*Q

<al�?]^afalagf

U25+V >>= =�Ajgmh�hgjl�?aj][lagf�[gfljgd�Zal6�,�8�Imlhml'+�8�]fl]j

XWY[�1�7VX?[�M-[-�YNPR=[NY�� 7�1

 7�1�a�XWY[�1�7VX?[�M-[-�YNPR=[NY

JCH<5�+p+1#+p-1�
JCH=2

L*Q

>]^Ymdlk5�+p++

JCH=.

L*Q
 7�1
"�D

JCH=1

L*Q
JCH=0

L*Q
JCH=/

L*Q
JCH=-

L*Q
JCH=,

L*Q
JCH=+

L*Q
<al�?]^afalagf

=�Ajgmh�hgjl�klYlmk�j]_akl]j6�j]Y?�JCH=�A]l�lC]�[mjj]fl�hgjl�klYlmk�

ojal]�JCH=�Qadd�^dah�lC]�[mjj]fl�hgjl�gmlhml
U25+V JCH=

XWY[�2��?[X?[�M-[-�YNPR=[NY�� �"A2

 �"A2�a�XWY[�2��?[X?[�M-[-�YNPR=[NY

JILN>5�+p+<#+p-<� >]^Ymdlk5�+p++

J>/�J>.
L*QL*Q

0R[=
"�D

J>2
L*Q

J>1
L*Q

J>0
L*Q

J>-
L*Q

J>,
L*Q

J>+
L*Q

<al�?]^afalagf

(21(



FAN3@R3J�M]ja]k�x�Jjg_jYeeaf_�GYfmYd�,)+)0 Fg_a[Aj]]f�N][Cfgdg_a]k�=g)'�FN>

U25+V JILN> >�Ajgmh�hgjl�gmlhml�j]_akl]j

XWY[�2�2RYNL[RWV�YNPR=[NY��22"2

22"2�a XWY[�2�2RYNL[RWV�YNPR=[NY

>>L>5�+p+;#+p-;� >]^Ymdlk5�+p++

>>>.
L*Q

22"2
"�D

>>>2
L*Q

>>>1
L*Q

>>>0
L*Q

>>>/
L*Q

>>>-
L*Q

>>>,
L*Q

>>>+
L*Q

<al�?]^afalagf

U25+V >>> >�Ajgmh�hgjl�gmlhml�?aj][lagf�[gfljgd�j]_akl]j

XWY[�2�7VX?[�M-[-�YNPR=[NY�� 7�2

 7�2�a�XWY[�2�7VX?[�M-[-�YNPR=[NY

JCH>5�+p+4#+p-4�
JCH>2

L*Q

>]^Ymdlk5�+p++

JCH>.

L*Q
 7�2
"�D

JCH>1

L*Q
JCH>0

L*Q
JCH>/

L*Q
JCH>-

L*Q
JCH>,

L*Q
JCH>+

L*Q
<al�?]^afalagf

>�Ajgmh�hgjl�klYlmk�j]_akl]j

U25+V JCH> j]Y?�JCH>�IZlYaf�lC]�[mjj]fl�hgjl�d]n]d�klYlmk

ojal]�JCH>f�^gj�,'�@dah�JILN>f�NC]�klYl]�g^�lC]�[gjj]khgf?af_�Zal

XWY[�3��?[X?[�M-[-�YNPR=[NY�� �"A3

 �"A3�a�XWY[�3��?[X?[�M-[-�YNPR=[NY

JILN"5�+p+"#+p-"� >]^Ymdlk5�+p++

J".
L*Q

0R[=
"�D

J"2
L*Q

J"1
L*Q

J"0
L*Q

J"/
L*Q

J"-
L*Q

J",
L*Q

J"+
L*Q

<al�?]^afalagf

U25+V JILN" "�Ajgmh�hgjl�gmlhml�j]_akl]j

XWY[�3�2RYNL[RWV�YNPR=[NY��22"3

22"3�a XWY[�3�2RYNL[RWV�YNPR=[NY

>>L"5�+p+>#+p->� >]^Ymdlk5�+p++

>>".
L*Q

22"3
"�D

>>"2
L*Q

>>"1
L*Q

>>"0
L*Q

>>"/
L*Q

>>"-
L*Q

>>",
L*Q

>>"+
L*Q

<al�?]^afalagf

U25+V >>" "�Ajgmh�Jgjl�>aj][lagf�=gfljgd�L]_akl]j

XWY[�3�7VX?[�M-[-�YNPR=[NY�� 7�3

 7�3�a�XWY[�3�7VX?[�M-[-�YNPR=[NY

JCH"5�+p+=#+p-=�

 7�3� JCH"2

>]^Ymdlk5�+p++

JCH"/�JCH".JCH"1 JCH"0 JCH"- JCH", JCH"+

(22(



FAN3@R3J�M]ja]k�x�Jjg_jYeeaf_�GYfmYd�,)+)0 Fg_a[Aj]]f�N][Cfgdg_a]k�=g)'�FN>

"�D L*Q L*Q L*Q L*Q L*Q L*Q L*Q L*Q
<al�?]^afalagf

"�Ajgmh�hgjl�klYlmk�j]_akl]j

U25+V JCH" j]Y?�JCH"�IZlYaf�lC]�[mjj]fl�hgjl�d]n]d�klYlmk

ojal]�JCH"f�^gj�,'�@dah�JILN"f�<al�klYl]

XWY[�4��?[X?[�YNPR=[NY�� �"A4

 7�4�a�XWY[�4�7VX?[�M-[-�YNPR=[NY

JILN@5�+p,/#+p./� >]^Ymdlk5�+p++

J@.
L*Q

0R[=
"�D

J@2
L*Q

J@1
L*Q

J@0
L*Q

J@/
L*Q

J@-
L*Q

J@,
L*Q

J@+
L*Q

<al�?]^afalagf

@�Ajgmh�hgjl�klYlmk�j]_akl]j

U25+V JILN@ Cfhml�eg?]�hgjl'�[gjj]khgf?af_�Zal�ak�ojall]f�,�Qadd�gh]f�lC]�afl]jfYd�hmdd(mh

NC]�hgjl�g^�gmlhml�eg?]'�lC]�[gjj]khgf?af_�Zal�ak�ojall]f�,�Qadd�?jan]�gmlhml�Ca_C

XWY[�4�2RYNL[RWV�LWV[YWT�YNPR=[NY��22"4

22"4�a�XWY[�4�2RYNL[RWV�LWV[YWT�YNPR=[NY

>>L@5�+p,.#+p..� >]^Ymdlk5�+p++

>>@.
L*Q

0R[=
"�D

>>@2
L*Q

>>@1
L*Q

>>@0
L*Q

>>@/
L*Q

>>@-
L*Q

>>@,
L*Q

>>@+
L*Q

<al�?]^afalagf

U25+V >>L@ @�Ajgmh�Jgjl�>aj][lagf�=gfljgd�L]_akl]j

XWY[�4�#[-[?=�YNPR=[NY�� 7�4

 7�4�a�XWY[�4�#[-[?=�YNPR=[NY

JCH@5�+p,-#+p.-�
JCH@2

L*Q

>]^Ymdlk5�+p++

JCH@.

L*Q
0R[=
"�D

JCH@1

L*Q
JCH@0

L*Q
JCH@/

L*Q
JCH@-

L*Q
JCH@,

L*Q
JCH@+

L*Q
<al�?]^afalagf

@�Ajgmh�hgjl�klYlmk�j]_akl]j

U25+V JCH@ j]Y?�JCH@�A]l�hgjl�@�=mjj]fl�d]n]d�klYlmk

JCH@f�ojal]�,'�@dah�JILN@f�NC]�klYl]�g^�lC]�[gjj]khgf?af_�Zal

 WY[�MYR]NY�LWV[YWT�YNPR=[NY��62"

62"��a� WY[�MYR]NY�LWV[YWT�YNPR=[NY

B>L5�+p"+

0R[
"�D

>]^Ymdlk5�+p++

B>L.
L*Q

(
(

(
(

B>L0
L*Q

B>L/
L*Q

B>L-
L*Q

B>L,
L*Q

B>L+
L*Q

<al�?]^afalagf

(23(



FAN3@R3J�M]ja]k�x�Jjg_jYeeaf_�GYfmYd�,)+)0 Fg_a[Aj]]f�N][Cfgdg_a]k�=g)'�FN>

U251V
0
/
.
-
,
+

(
B>L0
B>L/
B>L.
B>L-
B>L,
B>L+

E]]h�mfmk]?

J@0�Imlhml�?jan]�[gfljgd6�,�8�3+e;�?jan]'�+�8�,-e;�?jan]

J@/�Imlhml�?jan]�[gfljgd6�,�8�3+e;�?jan]'�+�8�,-e;�?jan]

J@-�Imlhml�?jan]�[gfljgd6�,�8�3+e;�?jan]'�+�8�,-e;�?jan]

J@,�Imlhml�?jan]�[gfljgd6�,�8�3+e;�?jan]'�+�8�,-e;�?jan]

J>1�Imlhml�?jan]�[gfljgd6�,�8�3+e;�?jan]'�+�8�,-e;�?jan]

J>0�Imlhml�?jan]�[gfljgd6�,�8�3+e;�?jan]'�+�8�,-e;�?jan]

 WY[�U?T[RXTN_RVP�LWV[YWT�YNPR=[NY���� :E�

 :E��a� WY[�U?T[RXTN_RVP�LWV[YWT�YNPR=[NY��

JGR+5�+p"" >]^Ymdlk

=+<@.

L*Q

5�+p++
=+;=+

L*Q
0R[
"�D

Q="
L*Q

=,<@/

L*Q
=,;@0

L*Q
MM<,
L*Q

NR>1
L*Q

LR>0
L*Q

<al�?]^afalagf

JGR+*,�Oh?Yl]�]fYZd]�[gfljgd6�af�mh?Yl]�JGR+*,�<]^gj]�j]_akl]jaf_'�qgm�f]]?�lg

2 Q=" ojal]�Q="�<al�ak�,'�;^l]j�1�=gehd]l]�lC]�hYajaf_�oalCaf�log�kqkl]e�[q[d]k�JGR+*,�

Oh?Yl])

I=,<�;mpadaYjq�gmlhml�[gfljgd

,�8�I=,<�Imlhml�lg�J@/�+�8�

I=,<�Imlhml�lg�J<-�I=,;�

;mpadaYjq�gmlhml�[gfljgd

,�8�I=,;�Imlhml�lg�J@0�+�8�

I=,;�Imlhml�lg�J<,�I=+<�

;mpadaYjq�gmlhml�[gfljgd

,�8�I=+<�Imlhml�lg�J@.�+�8�

I=+<�Imlhml�lg�J>0�I=+;�

;mpadaYjq�gmlhml�[gfljgd

+=+;�Imlhml�Zq�=+;=+�<al�Yf?�N==L+<�L]_akl]j�=+;M�<al�bgafl�[gfljgd5

s=+;=+'�=+;Mu�8�++�8�I=+;�Imlhml�lg�J>1�

+,�8�+=+;�Imlhml�lg�J"/�,+�8�+=+;�Imlhml�

lg�J=+�,,�8�I=+;�MaemdlYf]gmkdq�gmlhml�lg�

J"/�oalC�J=+�MJMM�;mpadaYjq�gmlhml�[gfljgd

,�8�MJMM�Imlhml�lg�J<,�+�

8�MJMM�Imlhml�lg�J<-

M]jaYd�hgjl�NR>�;mpadaYjq�gmlhml�[gfljgd

,�8�NR>�Imlhml�lg�J>1'�+�8�NR>�Imlhml�lg�J>,

M]jaYd�hgjl�LR>�;mpadaYjq�afhml�[gfljgd

,�8�LR>�Cfhml�^jge�J>0'�+�8�LR>�Cfhml�^jge�J>+

1 =,<@/

0 =,;@0

/ =+<@.

. =+;=+

- MM<,

, NR>1

+ LR>0

(24(



FAN3@R3J�M]ja]k�x�Jjg_jYeeaf_�GYfmYd�,)+)0 Fg_a[Aj]]f�N][Cfgdg_a]k�=g)'�FN>

 WY[�U?T[RXTN_RVP�LWV[YWT�YNPR=[NY���� :E�

 :E��a� WY[�U?T[RXTN_RVP�LWV[YWT�YNPR=[NY��

JGR,5�+p"> >]^Ymdlk5�+p++

( (
( (

0R[
"�D

(
(

(
(

(
(

=.;=
L*Q

=-<@2

L*Q
=-;@1

L*Q
<al�?]^afalagf

U25.V ( E]]h�mfmk]?

I=.;�;mpadaYjq�gmlhml�[gfljgd

,�8�I=.;�Imlhml�lg�K@J/3*;=+J�+�8�

I=.;�Imlhml�lg�J@,�I=-<�;mpadaYjq�

gmlhml�[gfljgd

,�8�I=-<�Imlhml�lg�J@2�+�8�

I=-<�Imlhml�lg�J>.�I=-;�

;mpadaYjq�gmlhml�[gfljgd

,�8�I=-;�Imlhml�lg�J@1�+�

8�I=-;�Imlhml�lg�J<.

- =.;=

, =-<@2

+ =-;@1

Cfkljm[lagfk�^gj�mk]

JGR+*,�MCYj]?�j]_akl]j�mh?Yl]�hjgl][lagf�[gfljgd�Zal�JGR+U2V'�Oh?Yl]�JGR,�QC]f'�hd]Yk]�j]^]j�lg�JGR+�j]_akl]j

=gjj][l�JGR+U2V=gfljgd�afkljm[lagfk)

 WY[�U?T[RXTN_RVP�LWV[YWT�YNPR=[NY�	�a� :E	

 :E	�a� WY[�U?T[RXTN_RVP�LWV[YWT�YNPR=[NY�	

JGR-5�+p@+ >]^Ymdlk5�+p++

(
(

0R[
"�D

Q="
L*Q

MNM=,

L*Q
MNM=+

L*Q
(
(

RC"H
L*Q

"1"H
L*Q

=1"H
L*Q

<al�?]^afalagf

JGR-�Oh?Yl]�]fYZd]�[gfljgd6�af�mh?Yl]�JGR-�<]^gj]�j]_akl]j'�qgm�f]]?�lg�ojal]

Q="�<al�ak�,'�;^l]j�1�=gehd]l]�lC]�hYajaf_�oalCaf�log�kqkl]e�[q[d]k�JGR-�Oh?Yl])�Ba_C(kh]]?�

[jqklYd�gk[addYlgjCI�MlYjl�[aj[mal�[gfljgd

Zq�JG=L�;^l]j�]fYZdaf_�lC]�Ca_C(kh]]?�[jqklYd�gk[addYlgj'MNM=,�;mlgeYla[Yddq�]fYZd]?)�QC]f�koal[Caf_�kqkl]ek

U2V Q="

U1V MNM=,
;^l]j�lC]�[dg[c�j]Y[C]k�lC]�]pl]jfYd�Ca_C(kh]]?�[jqklYd�gk[addYlgj'�MNM=,�;mlgeYla[Yddq�[d]Yj)�NC]�kg^loYj]�[Yf�Ydkg�eYfmYddq�[d]Yj�

Y^l]j�lC]�[jqklYd�gk[addYlgj�ak�klYZd]MNM=,'�NC]�[jqklYd�gk[addYlgj�klYjlmh�[aj[mal�CYk�Z]]f�lmjf]?�g^^�lg�kYn]�hgo]j�[gfkmehlagf)�Fgo(

kh]]?�[jqklYd�gk[addYlgjCI�MlYjl�[aj[mal�[gfljgd

Zq�JG=L�;^l]j�]fYZdaf_�lC]�dgo(kh]]?�[jqklYd�gk[addYlgj'MNM=+�;mlgeYla[Yddq�]fYZd]?)�;^l]j�koal[Caf_�lC]�kqkl]e�[dg[c�

lg�Yf�]pl]jfYd�dgo(kh]]?�[jqklYd�gk[addYlgj'MNM=+�;mlgeYla[Yddq�[d]Yj)�NC]�kg^loYj]�[Yf�Ydkg�eYfmYddq�[d]Yj�Y^l]j�lC]�

[jqklYd�gk[addYlgj�ak�klYZd]MNM=+'�NC]�[jqklYd�gk[addYlgj�klYjlmh�[aj[mal�CYk�Z]]f�lmjf]?�g^^�lg�kYn]�hgo]j�[gfkmehlagf)�

E]]h�mfmk]?

"fYZd]�]pl]jfYd�[dg[c�afhml'�f]]?�lg�]fYZd]�]pl]jfYd�[jqklYd�Yl�lC]�kYe]�lae]

"fYZd]�J"1�Ofan]jkYd�CI�@mf[lagf6�?]^Ymdl�J"1�^gj�;PL"@�@mf[lagf�

]fYZd]�J=1�Ofan]jkYd�CI�@mf[lagf6�?]^Ymdl�J=1�"pl]jfYd�j]k]l�afhml

U0V MNM=+

U/5.V
U-V
U,V
U+V

(
RC"H
"1"H
=1"H

(3+(



FAN3@R3J�M]ja]k�x�Jjg_jYeeaf_�GYfmYd�,)+)0 Fg_a[Aj]]f�N][Cfgdg_a]k�=g)'�FN>

 RV�LQ-VPN�RV[NYY?X[

r
r

/+�Cfl]jjmhl�kgmj[]�gf�haf�[CYf_]

0�Cfl]jjmhl�]fljq

#?UU-YC

NC]�afl]jjmhl�gf�haf�[CYf_]�ak�[gfljgdd]?�Zq�J<f'J=f'J>f'�J"f�oalC�J@f�Jaf�lja__]j)�;k�dgf_�Yk�lC]�afl]jjmhl�gf�haf�[CYf_]�ak�]fYZd]?'�lC]�afl]jjmhl�[Yf�Z]�

lja__]j]?�]n]f�a^�lC]k]�hafk�Yj]�[gf^a_mj]?�Yk�gmlhmlk)�NCak�[Yf�Z]�mk]?�lg�_]f]jYl]�kg^loYj]�afl]jjmhlk)

;fq�gf]�]fYZd]?�J<f�Jaf�^dahhaf_�oadd�lja__]j�haf�d]n]d�afl]jjmhl�J=C+'�"fYZd]?�J=f�Jaf�^dah�oadd�lja__]j

J=C,'�"fYZd]?�J>f�Jaf�^dah�oadd�lja__]j�J=C-'�"fYZd]?�J"f�Jaf�^dah�oadd�lja__]j�J=C.)�NC]�]fYZd]�g^�]Y[C�haf�[CYf_]�afl]jjmhl�ak�

?]l]jeaf]?�ZqJ=GME+v/�L]_akl]j�lg�[gfljgd)�;dd�haf(gf([CYf_]�afl]jjmhlk�Yj]�?]l][l]?�Ykqf[Cjgfgmkdq)

Ok]?�Yk�Y�oYc](mh�kgmj[]�af�kge]�kd]]h�eg?]k)

"NPR=[NY�MNORVR[RWV

Jaf�=CYf_]�Cfl]jjmhl�L]_akl]j�dakl

2NO-?T[=YNPR=[NY

J=C=L

J=C@L

J=GME+

J=GME,

J=GME-

J=GME.

J=GME/

-MMYN==

+p13
+p.<
+p1<
+p1=
+p1>
+p2.
+p2/

MN=LYRX[RWV

+p++
+p++
+p++
+p++
+p++
+p++
+p++

Jaf�[CYf_]�afl]jjmhl�[gfljgd�j]_akl]j

Jaf�[CYf_]�afl]jjmhl�^dY_�j]_akl]j

Jaf�[CYf_]�afl]jjmhl�eYkc�j]_akl]j�+

Jaf�[CYf_]�afl]jjmhl�eYkc�j]_akl]j�,

Jaf�[CYf_]�afl]jjmhl�eYkc�j]_akl]j�-

Jaf�[CYf_]�afl]jjmhl�eYkc�j]_akl]j�.

Jaf�[CYf_]�afl]jjmhl�eYkc�j]_akl]j�/

 171"�a� RV�LQ-VPN�RV[NYY?X[�LWV[YWT�YNPR=[NY

 171"��� RV�LQ-VPN�RV[NYY?X[�LWV[YWT�YNPR=[NY

Y??j]kk5�+p13 >]^Ymdlk5�+p++

-<al
HYe]

2 1 0 / . , +
(

(

(

(

(

(

J=C"/

L*Q

J=C".

L*Q

J=C"-

L*Q

J=C",

L*Q

J=C"+

L*QL*Q
<al
250
/

HYe]�?]k[jahlagf

( L]k]jn]?)

J=C"/�Jaf�[CYf_]�afl]jjmhl�]fYZd]�[gfljgd�Zal�/)

QC]f�k]l�J=C"/�<al�ak�,�;f?�oC]f�lC]�_dgZYd�afl]jjmhl�ak�]fYZd]?'�lC]�haf�[CYf_]�afl]jjmhl�/�Ck�

]fYZd]?)�;fq�gf]�]fYZd]?J@f�Jaf�d]n]d�[CYf_]k�oadd�hjg?m[]�J=C/�Cfl]jjmhl]?)J@f�NC]�]fYZd]�g^�haf�

afl]jjmhlk�[Yf�Z]�[gfljgdd]?�Zq�J=GME/�L]_akl]j�lg�[gfljgd)�QC]f�k]lJ=C".�<al�ak�+�QC]f�lC]�haf�

[CYf_]k�afl]jjmhl�.�ZYff]?)

J=C".�Jaf�[CYf_]�afl]jjmhl�]fYZd]�[gfljgd�Zal�.)

QC]f�k]l�J=C".�<al�ak�,�;f?�oC]f�lC]�_dgZYd�afl]jjmhl�ak�]fYZd]?'�lC]�haf�[CYf_]�afl]jjmhl�.�Ck�]fYZd]?)

.

(3,(



FAN3@R3J�M]ja]k�x�Jjg_jYeeaf_�GYfmYd�,)+)0 Fg_a[Aj]]f�N][Cfgdg_a]k�=g)'�FN>

;fq�gf]�]fYZd]?�J"f�Jaf�d]n]d�[CYf_]k�oadd�hjg?m[]�J=C.�Cfl]jjmhl]?)J"f�NC]�]fYZd]�g^�haf�

afl]jjmhlk�[Yf�Z]�[gfljgdd]?�Zq�J=GME.�L]_akl]j�lg�[gfljgd)�QC]f�k]lJ=C".�<al�ak�+�QC]f�

lC]�haf�[CYf_]k�afl]jjmhl�.�ZYff]?)

J=C"-�Jaf�[CYf_]�afl]jjmhl�]fYZd]�[gfljgd�Zal�-)

QC]f�k]l�J=C"-�<al�ak�,�;f?�oC]f�lC]�_dgZYd�afl]jjmhl�ak�]fYZd]?'�lC]�haf�[CYf_]�afl]jjmhl�-�Ck�

]fYZd]?)�;fq�gf]�]fYZd]?J>f�Jaf�d]n]d�[CYf_]k�oadd�hjg?m[]�J=C-�Cfl]jjmhl]?)J>f�NC]�]fYZd]�g^�

haf�afl]jjmhlk�[Yf�Z]�[gfljgdd]?�Zq�J=GME-�L]_akl]j�lg�[gfljgd)�QC]f�k]lJ=C"-�<al�ak�+�QC]f�lC]�

haf�[CYf_]k�afl]jjmhl�-�ZYff]?)

J=C",�Jaf�[CYf_]�afl]jjmhl�]fYZd]�[gfljgd�Zal�,)

QC]f�k]l�J=C",�<al�ak�,�;f?�oC]f�lC]�_dgZYd�afl]jjmhl�ak�]fYZd]?'�lC]�haf�[CYf_]�afl]jjmhl�,�Ck�

]fYZd]?)�;fq�gf]�]fYZd]?J=f�Jaf�d]n]d�[CYf_]k�oadd�hjg?m[]�J=C,�Cfl]jjmhl]?)J=f�NC]�]fYZd]�g^�

haf�afl]jjmhlk�[Yf�Z]�[gfljgdd]?�Zq�J=GME,�L]_akl]j�lg�[gfljgd)�QC]f�k]lJ=C",�<al�ak�+�QC]f�lC]�

haf�[CYf_]k�afl]jjmhl�,�ZYff]?)

J=C"+�Jaf�[CYf_]�afl]jjmhl�]fYZd]�[gfljgd�Zal�+)

QC]f�k]l�J=C"+�<al�ak�,�;f?�oC]f�lC]�_dgZYd�afl]jjmhl�ak�]fYZd]?'�lC]�haf�[CYf_]�afl]jjmhl�+�Ck�

]fYZd]?)�;fq�gf]�]fYZd]?J<f�Jaf�d]n]d�[CYf_]k�oadd�hjg?m[]�J=C+�Cfl]jjmhl]?)J<f�NC]�]fYZd]�g^�

haf�afl]jjmhlk�[Yf�Z]�[gfljgdd]?�Zq�J=GME+�L]_akl]j�lg�[gfljgd)�QC]f�k]lJ=C"+�<al�ak�+�QC]f�lC]�

haf�[CYf_]k�afl]jjmhl�+�ZYff]?)

-

,

+

 174"�a� RV�LQ-VPN�RV[NYY?X[�OT-P�YNPR=[NY

 174"��� RV�LQ-VPN�RV[NYY?X[�OT-P�YNPR=[NY

Y??j]kk5�+p.< >]^Ymdlk5�+p++

.�-<al
HYe]

2 1 0 / , +
(

(

(

(

(

(

J=C@/

L*Q

J=C@.

L*Q

J=C@-

L*Q

J=C@,

L*Q

J=C@+

L*QL*Q
<al
250
/

HYe]�?]k[jahlagf

( L]k]jn]?)

J=C@/�Jaf�[CYf_]�afl]jjmhl�^dY_�/)
;fq�gf]�]fYZd]?�J@f�Jaf�d]n]d�[CYf_]k�oadd�Z]�k]l�J=C@/)�oC]fJ=C"/�;f?�_dgZYd�afl]jjmhlk�

Yj]�ZglC�k]l'G=O�Qadd�bmeh�lg�J=C/�Cfl]jjmhl�]fljq�Y??j]kk)J@f�NC]�]fYZd]�g^�haf�afl]jjmhlk�

[Yf�Z]�[gfljgdd]?�Zq�J=GME/�L]_akl]j�lg�[gfljgd)�"p][ml]�afl]jjmhl�k]jna[]�jgmlaf]�gj�_g�lg

J=C@/�<al�ojal]�,�Qadd�Z]�[d]Yj]?�J=C@/�<al)

J=C@.�Jaf�[CYf_]�afl]jjmhl�^dY_�.)
;fq�gf]�]fYZd]?�J"f�Jaf�d]n]d�[CYf_]k�oadd�Z]�k]l�J=C@.)�oC]fJ=C".�;f?�_dgZYd�afl]jjmhlk�

Yj]�ZglC�k]l'G=O�Qadd�bmeh�lg�J=C.�Cfl]jjmhl�]fljq�Y??j]kk)J"f�NC]�]fYZd]�g^�haf�afl]jjmhlk�

[Yf�Z]�[gfljgdd]?�Zq�J=GME.�L]_akl]j�lg�[gfljgd)�"p][ml]�afl]jjmhl�k]jna[]�jgmlaf]�gj�_g�lg

J=C@.�<al�ojal]�,�Qadd�Z]�[d]Yj]?�J=C@.�<al)

J=C@-�Jaf�[CYf_]�afl]jjmhl�^dY_�-)
;fq�gf]�]fYZd]?�J>f�Jaf�d]n]d�[CYf_]k�oadd�Z]�k]l�J=C@-)�oC]fJ=C"-�;f?�_dgZYd�afl]jjmhlk�

Yj]�ZglC�k]l'G=O�Qadd�bmeh�lg�J=C-�Cfl]jjmhl�]fljq�Y??j]kk)J>f�NC]�]fYZd]�g^�haf�

afl]jjmhlk�[Yf�Z]�[gfljgdd]?�Zq�J=GME-�L]_akl]j�lg�[gfljgd)�"p][ml]�afl]jjmhl�k]jna[]�

jgmlaf]�gj�_g�lgJ=C@-�<al�ojal]�,�Qadd�Z]�[d]Yj]?�J=C@-�<al)

J=C@,�Jaf�[CYf_]�afl]jjmhl�^dY_�,)

.

-

,

(3-(



FAN3@R3J�M]ja]k�x�Jjg_jYeeaf_�GYfmYd�,)+)0 Fg_a[Aj]]f�N][Cfgdg_a]k�=g)'�FN>

;fq�gf]�]fYZd]?�J=f�Jaf�d]n]d�[CYf_]k�oadd�Z]�k]l�J=C@,)�oC]fJ=C",�;f?�_dgZYd�afl]jjmhlk�

Yj]�ZglC�k]l'G=O�Qadd�bmeh�lg�J=C,�Cfl]jjmhl�]fljq�Y??j]kk)J=f�NC]�]fYZd]�g^�haf�afl]jjmhlk�

[Yf�Z]�[gfljgdd]?�Zq�J=GME,�L]_akl]j�lg�[gfljgd)�"p][ml]�afl]jjmhl�k]jna[]�jgmlaf]�gj�_g�lg

J=C@,�<al�ojal]�,�Qadd�Z]�[d]Yj]?�J=C@,�<al)

J=C@+�Jaf�[CYf_]�afl]jjmhl�^dY_�+)
;fq�gf]�]fYZd]?�J<f�Jaf�d]n]d�[CYf_]k�oadd�Z]�k]l�J=C@+)�oC]fJ=C"+�;f?�_dgZYd�

afl]jjmhlk�Yj]�ZglC�k]l'G=O�Qadd�bmeh�lg�J=C+�Cfl]jjmhl�]fljq�Y??j]kk)J<f�Cf�lC]�haf

+

NC]�]fYZd]�g^�lC]�g^^�[Yf�Z]�j]kh][lan]dq�?]l]jeaf]?�Zq�J=GME+�L]_akl]j�lg�[gfljgd)�"p][ml]�

afl]jjmhl�k]jna[]�jgmlaf]�gj�_g�lgJ=C@+�<al�ojal]�,�Qadd�Z]�[d]Yj]?�J=C@+�<al)

 1:#8��a� RV�LQ-VPN�RV[NYY?X[�U-=S�YNPR=[NY��

 1:#8���� RV�LQ-VPN�U-=S�YNPR=[NY��

>]^Ymdlk5�+p++

-
Y??j]kk5�+p1<

<al
HYe]
L*Q

2 1 0 / . , +
J=CHN2

L*Q

J=CHN1

L*Q

J=CHN0

L*Q

J=CHN/

L*Q

J=CHN.

L*Q

J=CHN-

L*Q

J=CHN,

L*Q

J=CHN+

L*Q

<al
2

HYe]
J=CHN2

?]k[jahlagf

Jaf�[CYf_]�]fYZd]�eYkc�Zal�2)

QC]f�k]l�J=CHN2�<al�ak�,�Nae]'J<2�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�]fYZd]?)J<2�NC]�d]n]d�

[CYf_]�gf�lC]�haf�oadd�Z]�k]l�J=C@+C^�J=C"+�<al�Yf?�_dgZYd�afl]jjmhl�k]l'�oadd�_]f]jYl]

J=C+�Cfl]jjmhl]?)�QC]f�k]lJ=CHN2�<al�ak�+�Nae]'J<2�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�?akYZd]?)�

Jaf�[CYf_]�]fYZd]�eYkc�Zal1)

QC]f�k]l�J=CHN1�<al�ak�,�Nae]'J<1�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�]fYZd]?)J<1�NC]�d]n]d�

[CYf_]�gf�lC]�haf�oadd�Z]�k]l�J=C@+C^�J=C"+�<al�Yf?�_dgZYd�afl]jjmhl�k]l'�oadd�_]f]jYl]

J=C+�Cfl]jjmhl]?)�QC]f�k]lJ=CHN1�<al�ak�+�Nae]'J<1�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�?akYZd]?)�

Jaf�[CYf_]�]fYZd]�eYkc�Zal0)

QC]f�k]l�J=CHN0�<al�ak�,�Nae]'J<0�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�]fYZd]?)J<0�NC]�d]n]d�

[CYf_]�gf�lC]�haf�oadd�Z]�k]l�J=C@+C^�J=C"+�<al�Yf?�_dgZYd�afl]jjmhl�k]l'�oadd�_]f]jYl]

J=C+�Cfl]jjmhl]?)�QC]f�k]lJ=CHN0�<al�ak�+�Nae]'J<0�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�?akYZd]?)�

Jaf�[CYf_]�]fYZd]�eYkc�Zal/)

QC]f�k]l�J=CHN/�<al�ak�,�Nae]'J</�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�]fYZd]?)J</�NC]�d]n]d�

[CYf_]�gf�lC]�haf�oadd�Z]�k]l�J=C@+C^�J=C"+�<al�Yf?�_dgZYd�afl]jjmhl�k]l'�oadd�_]f]jYl]

J=C+�Cfl]jjmhl]?)�QC]f�k]lJ=CHN/�<al�ak�+�Nae]'J</�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�?akYZd]?)�

Jaf�[CYf_]�]fYZd]�eYkc�Zal.)

QC]f�k]l�J=CHN.�<al�ak�,�Nae]'J<.�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�]fYZd]?)J<.�NC]�d]n]d�

[CYf_]�gf�lC]�haf�oadd�Z]�k]l�J=C@+C^�J=C"+�<al�Yf?�_dgZYd�afl]jjmhl�k]l'�oadd�_]f]jYl]

J=C+�Cfl]jjmhl]?)�QC]f�k]lJ=CHN.�<al�ak�+�Nae]'J<.�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�?akYZd]?)

1 J=CHN1

0 J=CHN0

/ J=CHN/

. J=CHN.

- J=CHN- Jaf�[CYf_]�]fYZd]�eYkc�Zal�-)

QC]f�k]l�J=CHN-�<al�ak�,�Nae]'J<-�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�]fYZd]?)J<-�NC]�d]n]d�

[CYf_]�gf�lC]�haf�oadd�Z]�k]l�J=C@+C^�J=C"+�<al�Yf?�_dgZYd�afl]jjmhl�k]l'�oadd�_]f]jYl]

J=C+�Cfl]jjmhl]?)�QC]f�k]lJ=CHN-�<al�ak�+�Nae]'J<-�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�?akYZd]?)�

Jaf�[CYf_]�]fYZd]�eYkc�Zal,)

QC]f�k]l�J=CHN,�<al�ak�,�Nae]'J<,�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�]fYZd]?)J<,�Jaf

, J=CHN,

(3.(



FAN3@R3J�M]ja]k�x�Jjg_jYeeaf_�GYfmYd�,)+)0 Fg_a[Aj]]f�N][Cfgdg_a]k�=g)'�FN>

NC]�d]n]d�[CYf_]�gf�oadd�Z]�k]l�J=C@+C^�J=C"+�<al�Yf?�_dgZYd�afl]jjmhl�k]l'�oadd�_]f]jYl]

J=C+�Cfl]jjmhl]?)�QC]f�k]lJ=CHN,�<al�ak�+�Nae]'J<,�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�?akYZd]?)�

Jaf�[CYf_]�]fYZd]�eYkc�Zal+)

QC]f�k]l�J=CHN+�<al�ak�,�Nae]'J<+�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�]fYZd]?)J<+�NC]�d]n]d�

[CYf_]�gf�lC]�haf�oadd�Z]�k]l�J=C@+C^�J=C"+�<al�Yf?�_dgZYd�afl]jjmhl�k]l'�oadd�_]f]jYl]

J=C+�Cfl]jjmhl]?)�QC]f�k]lJ=CHN+�<al�ak�+�Nae]'J<+�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�?akYZd]?)

+ J=CHN+

 1:#8��a� RV�LQ-VPN�RV[NYY?X[�U-=S�YNPR=[NY��

 1:#8���� RV�LQ-VPN�U-=S�YNPR=[NY��

>]^Ymdlk5�+p++

-
Y??j]kk5�+p1=

2 1 0 / . , +
<al

J=CHN,0

L*Q

J=CHN,/

L*Q

J=CHN,.

L*Q

J=CHN,-

L*Q

J=CHN,,

L*Q

J=CHN,+

L*Q

J=CHN4

L*Q

J=CHN3

L*QL*Q
<al
2

HYe] ?]k[jahlagf

J=CHN,0 Jaf�[CYf_]�]fYZd]�eYkc�Zal ,0)
QC]f�k]l�J=CHN,0�<al�ak�,�Nae]'J=2�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�]fYZd]?)J=2�NC]�d]n]d�

[CYf_]�gf�lC]�haf�oadd�Z]�k]l�J=C@,C^�J=C",�<al�Yf?�_dgZYd�afl]jjmhl�k]l'�oadd�_]f]jYl]

J=C,�Cfl]jjmhl]?)�QC]f�k]lJ=CHN,0�<al�ak�+�Nae]'J=2�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�

?akYZd]?)

Jaf�[CYf_]�]fYZd]�eYkc�Zal�,/)

QC]f�k]l�J=CHN,/�<al�ak�,�Nae]'J=1�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�]fYZd]?)J=1�NC]�d]n]d�

[CYf_]�gf�lC]�haf�oadd�Z]�k]l�J=C@,C^�J=C",�<al�Yf?�_dgZYd�afl]jjmhl�k]l'�oadd�_]f]jYl]

J=C,�Cfl]jjmhl]?)�QC]f�k]lJ=CHN,/�<al�ak�+�Nae]'J=1�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�

?akYZd]?)

Jaf�[CYf_]�]fYZd]�eYkc�Zal�,.)

QC]f�k]l�J=CHN,.�<al�ak�,�Nae]'J=0�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�]fYZd]?)J=0�NC]�d]n]d�

[CYf_]�gf�lC]�haf�oadd�Z]�k]l�J=C@,C^�J=C",�<al�Yf?�_dgZYd�afl]jjmhl�k]l'�oadd�_]f]jYl]

J=C,�Cfl]jjmhl]?)�QC]f�k]lJ=CHN,.�<al�ak�+�Nae]'J=0�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�

?akYZd]?)

Jaf�[CYf_]�]fYZd]�eYkc�Zal�,-)

QC]f�k]l�J=CHN,-�<al�ak�,�Nae]'J=/�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�]fYZd]?)J=/�NC]�d]n]d�

[CYf_]�gf�lC]�haf�oadd�Z]�k]l�J=C@,C^�J=C",�<al�Yf?�_dgZYd�afl]jjmhl�k]l'�oadd�_]f]jYl]

J=C,�Cfl]jjmhl]?)�QC]f�k]lJ=CHN,-�<al�ak�+�Nae]'J=/�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�

?akYZd]?)

Jaf�[CYf_]�]fYZd]�eYkc�Zal�,,)

QC]f�k]l�J=CHN,,�<al�ak�,�Nae]'J=.�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�]fYZd]?)J=.�NC]�d]n]d�

[CYf_]�gf�lC]�haf�oadd�Z]�k]l�J=C@,C^�J=C",�<al�Yf?�_dgZYd�afl]jjmhl�k]l'�oadd�_]f]jYl]

J=C,�Cfl]jjmhl]?)�QC]f�k]lJ=CHN,,�<al�ak�+�Nae]'J=.�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�

?akYZd]?)

Jaf�[CYf_]�]fYZd]�eYkc�Zal�-)

QC]f�k]l�J=CHN,+�<al�ak�,�Nae]'J=-�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�]fYZd]?)J=-�NC]�d]n]d�

[CYf_]�gf�lC]�haf�oadd�Z]�k]l�J=C@,C^�J=C",�<al�Yf?�_dgZYd�afl]jjmhl�k]l'�oadd�_]f]jYl]

J=C,�Cfl]jjmhl]?)�QC]f�k]lJ=CHN,+�<al�ak�+�Nae]'J=-�Jaf�d]n]d�[CYf_]�afl]jjmhl�ak�?akYZd]?

1 J=CHN,/

0 J=CHN,.

/ J=CHN,-

. J=CHN,,

- J=CHN,+

(3/(



FAN3@R3J�M]ja]k�x�Jjg_jYeeaf_�GYfmYd�,)+)0 Fg_a[Aj]]f�N][Cfgdg_a]k�=g)'�FN>

gfdq)

Jaf�[CYf_]�]fYZd]�eYkc�Zal�,)

QC]f�k]l�J=CHN4�<al�ak�,�Nae]'J=,�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�]fYZd]?)J=,�NC]�d]n]d�

[CYf_]�gf�lC]�haf�oadd�Z]�k]l�J=C@,C^�J=C",�<al�Yf?�_dgZYd�afl]jjmhl�k]l'�oadd�_]f]jYl]

J=C,�Cfl]jjmhl]?)�QC]f�k]lJ=CHN4�<al�ak�+�Nae]'J=,�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�

?akYZd]?)�Jaf�[CYf_]�]fYZd]�eYkc�Zal+)

QC]f�k]l�J=CHN3�<al�ak�,�Nae]'J=+�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�]fYZd]?)J=+�NC]�d]n]d�

[CYf_]�gf�lC]�haf�oadd�Z]�k]l�J=C@,C^�J=C",�<al�Yf?�_dgZYd�afl]jjmhl�k]l'�oadd�_]f]jYl]

J=C,�Cfl]jjmhl]?)�QC]f�k]lJ=CHN3�<al�ak�+�Nae]'J=+�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�?akYZd]?)

, J=CHN4

+ J=CHN3

 1:#8	�a� RV�LQ-VPN�RV[NYY?X[�U-=S�YNPR=[NY�	

 1:#8	��� RV�LQ-VPN�U-=S�YNPR=[NY�	

Y??j]kk5�+p1>

2
>]^Ymdlk5�+p++

1 0 / . - , +
<alk

J=CHN-.

L*Q

J=CHN--

L*Q

J=CHN-,

L*Q

J=CHN-+

L*Q

J=CHN,4

L*Q

J=CHN,3

L*Q

J=CHN,2

L*Q

J=CHN,1

L*QL*Q

<al
2

HYe] ?]k[jahlagf

J=CHN-. Jaf�[CYf_]�]fYZd]�eYkc�Zal�lo]flq�lCj]])

QC]f�k]l�J=CHN-.�<al�ak�,�Nae]'J>2�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�]fYZd]?)J>2�NC]�d]n]d�

[CYf_]�gf�lC]�haf�oadd�Z]�k]l�J=C@-C^�J=C"-�<al�Yf?�_dgZYd�afl]jjmhl�k]l'�oadd�_]f]jYl]

J=C-�Cfl]jjmhl]?)

QC]f�k]l�J=CHN-.�<al�ak�+�Nae]'J>2�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�?akYZd]?)�Jaf�

[CYf_]�]fYZd]�eYkc�Zal1)

QC]f�k]l�J=CHN--�<al�ak�,�Nae]'J>1�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�]fYZd]?)J>1�NC]�d]n]d�

[CYf_]�gf�lC]�haf�oadd�Z]�k]l�J=C@-C^�J=C"-�<al�Yf?�_dgZYd�afl]jjmhl�k]l'�oadd�_]f]jYl]

J=C-�Cfl]jjmhl]?)

QC]f�k]l�J=CHN--�<al�ak�+�Nae]'J>1�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�?akYZd]?)�Jaf�

[CYf_]�]fYZd]�eYkc�Zallo]flq�gf])

QC]f�k]l�J=CHN-,�<al�ak�,�Nae]'J>0�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�]fYZd]?)J>0�NC]�d]n]d�

[CYf_]�gf�lC]�haf�oadd�Z]�k]l�J=C@-C^�J=C"-�<al�Yf?�_dgZYd�afl]jjmhl�k]l'�oadd�_]f]jYl]

J=C-�Cfl]jjmhl]?)

QC]f�k]l�J=CHN-,�<al�ak�+�Nae]'J>0�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�?akYZd]?)�Jaf�

[CYf_]�]fYZd]�eYkc�Zal-+)

QC]f�k]l�J=CHN-+�<al�ak�,�Nae]'J>/�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�]fYZd]?)J>/�NC]�d]n]d�

[CYf_]�gf�lC]�haf�oadd�Z]�k]l�J=C@-C^�J=C"-�<al�Yf?�_dgZYd�afl]jjmhl�k]l'�oadd�_]f]jYl]

J=C-�Cfl]jjmhl]?)

QC]f�k]l�J=CHN-+�<al�ak�+�Nae]'J>/�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�?akYZd]?)�Jaf�

[CYf_]�]fYZd]�eYkc�Zal,4)

QC]f�k]l�J=CHN,4�<al�ak�,�Nae]'J>.�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�]fYZd]?)J>.�NC]�d]n]d�

[CYf_]�gf�lC]�haf�oadd�Z]�k]l�J=C@-C^�J=C"-�<al�Yf?�_dgZYd�afl]jjmhl�k]l'�oadd�_]f]jYl]

J=C-�Cfl]jjmhl]?)

QC]f�k]l�J=CHN,4�<al�ak�+�Nae]'J>.�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�?akYZd]?)�Jaf�

[CYf_]�]fYZd]�eYkc�Zal,3)

1 J=CHN--

0 J=CHN-,

/ J=CHN-+

. J=CHN,4

- J=CHN,3

(30(



FAN3@R3J�M]ja]k�x�Jjg_jYeeaf_�GYfmYd�,)+)0 Fg_a[Aj]]f�N][Cfgdg_a]k�=g)'�FN>

QC]f�k]l�J=CHN,3�<al�ak�,�Nae]'J>-�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�]fYZd]?)J>-�NC]�d]n]d�

[CYf_]�gf�lC]�haf�oadd�Z]�k]l�J=C@-C^�J=C"-�<al�Yf?�_dgZYd�afl]jjmhl�k]l'�oadd�_]f]jYl]

J=C-�Cfl]jjmhl]?)

QC]f�k]l�J=CHN,3�<al�ak�+�Nae]'J>-�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�?akYZd]?)

J=CHN,2�Jaf�[CYf_]�]fYZd]�eYkc�Zal�,2)

QC]f�k]l�J=CHN,2�<al�ak�,�Nae]'J>,�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�]fYZd]?)J>,�NC]�d]n]d�

[CYf_]�gf�lC]�haf�oadd�Z]�k]l�J=C@-C^�J=C"-�<al�Yf?�_dgZYd�afl]jjmhl�k]l'�oadd�_]f]jYl]

J=C-�Cfl]jjmhl]?)

QC]f�k]l�J=CHN,2�<al�ak�+�Nae]'J>,�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�?akYZd]?)

J=CHN,1�Jaf�[CYf_]�]fYZd]�eYkc�Zal�,1)

QC]f�k]l�J=CHN,1�<al�ak�,�Nae]'J>+�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�]fYZd]?)J>+�NC]�d]n]d�

[CYf_]�gf�lC]�haf�oadd�Z]�k]l�J=C@-C^�J=C"-�<al�Yf?�_dgZYd�afl]jjmhl�k]l'�oadd�_]f]jYl]

J=C-�Cfl]jjmhl]?)

QC]f�k]l�J=CHN,1�<al�ak�+�Nae]'J>+�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�?akYZd]?)

,

+

 1:#8
�a� RV�LQ-VPN�RV[NYY?X[�U-=S�YNPR=[NY 


 1:#8
��� RV�LQ-VPN�U-=S�YNPR=[NY�


Y??j]kk5�+p2. >]^Ymdlk5�+p++

2

J=CHN.,

L*Q

1

J=CHN.+

L*Q

0

J=CHN-4

L*Q

/

J=CHN-3

L*Q

.

J=CHN-2

L*Q

-

J=CHN-1

L*Q

,

J=CHN-0

L*Q

+

J=CHN-/

L*Q

<al

L*Q
<al
2

HYe] ?]k[jahlagf

J=CHN., Jaf�[CYf_]�]fYZd]�eYkc�Zal�.,)

QC]f�k]l�J=CHN.,�<al�ak�,�Nae]'J"2�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�]fYZd]?)J"2�NC]�d]n]d�

[CYf_]�gf�lC]�haf�oadd�Z]�k]l�J=C@.C^�J=C".�<al�Yf?�_dgZYd�afl]jjmhl�k]l'�oadd�_]f]jYl]

J=C.�Cfl]jjmhl]?)

QC]f�k]l�J=CHN.,�<al�ak�+�Nae]'J"2�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�?akYZd]?)�Jaf�

[CYf_]�]fYZd]�eYkc�Zal.+)

QC]f�k]l�J=CHN.+�<al�ak�,�Nae]'J"1�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�]fYZd]?)J"1�NC]�d]n]d�

[CYf_]�gf�lC]�haf�oadd�Z]�k]l�J=C@.C^�J=C".�<al�Yf?�_dgZYd�afl]jjmhl�k]l'�oadd�_]f]jYl]

J=C.�Cfl]jjmhl]?)

QC]f�k]l�J=CHN.+�<al�ak�+�Nae]'J"1�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�?akYZd]?)�Jaf�

[CYf_]�]fYZd]�eYkc�Zal.4)

QC]f�k]l�J=CHN-4�<al�ak�,�Nae]'J"0�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�]fYZd]?)J"0�NC]�d]n]d�

[CYf_]�gf�lC]�haf�oadd�Z]�k]l�J=C@.C^�J=C".�<al�Yf?�_dgZYd�afl]jjmhl�k]l'�oadd�_]f]jYl]

J=C.�Cfl]jjmhl]?)

QC]f�k]l�J=CHN-4�<al�ak�+�Nae]'J"0�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�?akYZd]?)�Jaf�

[CYf_]�]fYZd]�eYkc�Zal-3)

QC]f�k]l�J=CHN-3�<al�ak�,�Nae]'J"/�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�]fYZd]?)J"/�NC]�d]n]d�

[CYf_]�gf�lC]�haf�oadd�Z]�k]l�J=C@.C^�J=C".�<al�Yf?�_dgZYd�afl]jjmhl�k]l'�oadd�_]f]jYl]

J=C.�Cfl]jjmhl]?)

QC]f�k]l�J=CHN-3�<al�ak�+�Nae]'J"/�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�?akYZd]?)�Jaf�

[CYf_]�]fYZd]�eYkc�Zal-2)

1 J=CHN.+

0 J=CHN-4

/ J=CHN-3

. J=CHN-2

(31(



FAN3@R3J�M]ja]k�x�Jjg_jYeeaf_�GYfmYd�,)+)0 Fg_a[Aj]]f�N][Cfgdg_a]k�=g)'�FN>

QC]f�k]l�J=CHN-2�<al�ak�,�Nae]'J".�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�]fYZd]?)J".�NC]�d]n]d�

[CYf_]�gf�lC]�haf�oadd�Z]�k]l�J=C@.C^�J=C".�<al�Yf?�_dgZYd�afl]jjmhl�k]l'�oadd�_]f]jYl]

J=C.�Cfl]jjmhl]?)

QC]f�k]l�J=CHN-2�<al�ak�+�Nae]'J".�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�?akYZd]?)

J=CHN-1�Jaf�[CYf_]�]fYZd]�eYkc�Zal�-1)

QC]f�k]l�J=CHN-1�<al�ak�,�Nae]'J"-�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�]fYZd]?)J"-�NC]�d]n]d�

[CYf_]�gf�lC]�haf�oadd�Z]�k]l�J=C@.C^�J=C".�<al�Yf?�_dgZYd�afl]jjmhl�k]l'�oadd�_]f]jYl]

J=C.�Cfl]jjmhl]?)

QC]f�k]l�J=CHN-1�<al�ak�+�Nae]'J"-�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�?akYZd]?)

J=CHN-0�Jaf�[CYf_]�]fYZd]�eYkc�Zal�-0)

QC]f�k]l�J=CHN-0�<al�ak�,�Nae]'J",�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�]fYZd]?)J",�NC]�d]n]d�

[CYf_]�gf�lC]�haf�oadd�Z]�k]l�J=C@.C^�J=C".�<al�Yf?�_dgZYd�afl]jjmhl�k]l'�oadd�_]f]jYl]

J=C.�Cfl]jjmhl]?)

QC]f�k]l�J=CHN-0�<al�ak�+�Nae]'J",�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�?akYZd]?)

J=CHN-/�Jaf�[CYf_]�]fYZd]�eYkc�Zal�lo]flq�^gmj)

QC]f�k]l�J=CHN-/�<al�ak�,�Nae]'J"+�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�]fYZd]?)J"+�NC]�d]n]d�

[CYf_]�gf�lC]�haf�oadd�Z]�k]l�J=C@.C^�J=C".�<al�Yf?�_dgZYd�afl]jjmhl�k]l'�oadd�_]f]jYl]

J=C.�Cfl]jjmhl]?)

QC]f�k]l�J=CHN-/�<al�ak�+�Nae]'J"+�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�?akYZd]?)

-

,

+

 1:#8(�a� RV�LQ-VPN�RV[NYY?X[�U-=S�YNPR=[NY (

 1:#8(��� RV�LQ-VPN�U-=S�YNPR=[NY�(

Y??j]kk5�+p2/ >]^Ymdlk5�+p++

2

J=CHN.4

L*Q

1

J=CHN.3

L*Q

0

J=CHN.2

L*Q

/

J=CHN.1

L*Q

.

J=CHN.0

L*Q

-

J=CHN./

L*Q

,

J=CHN..

L*Q

+

J=CHN.-

L*Q

<al

L*Q
<al
2

HYe] ?]k[jahlagf

J=CHN.4 Jaf�[CYf_]�]fYZd]�eYkc�Zal�.4)

QC]f�k]l�J=CHN.4�<al�ak�,�Nae]'J@2�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�]fYZd]?)J@2�NC]�d]n]d�

[CYf_]�gf�lC]�haf�oadd�Z]�k]l�J=C@/C^�J=C"/�<al�Yf?�_dgZYd�afl]jjmhl�k]l'�oadd�_]f]jYl]

J=C/�Cfl]jjmhl]?)

QC]f�k]l�J=CHN.4�<al�ak�+�Nae]'J@2�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�?akYZd]?)�Jaf�

[CYf_]�]fYZd]�eYkc�Zal.3)

QC]f�k]l�J=CHN.3�<al�ak�,�Nae]'J@1�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�]fYZd]?)J@1�NC]�d]n]d�

[CYf_]�gf�lC]�haf�oadd�Z]�k]l�J=C@/C^�J=C"/�<al�Yf?�_dgZYd�afl]jjmhl�k]l'�oadd�_]f]jYl]

J=C/�Cfl]jjmhl]?)

QC]f�k]l�J=CHN.3�<al�ak�+�Nae]'J@1�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�?akYZd]?)�Jaf�

[CYf_]�]fYZd]�eYkc�Zal.2)

QC]f�k]l�J=CHN.2�<al�ak�,�Nae]'J@0�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�]fYZd]?)J@0�NC]�d]n]d�

[CYf_]�gf�lC]�haf�oadd�Z]�k]l�J=C@/C^�J=C"/�<al�Yf?�_dgZYd�afl]jjmhl�k]l'�oadd�_]f]jYl]

J=C/�Cfl]jjmhl]?)

QC]f�k]l�J=CHN.2�<al�ak�+�Nae]'J@0�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�?akYZd]?)�Jaf�

[CYf_]�]fYZd]�eYkc�Zal.1)

1 J=CHN.3

0 J=CHN.2

/ J=CHN.1

(32(



FAN3@R3J�M]ja]k�x�Jjg_jYeeaf_�GYfmYd�,)+)0 Fg_a[Aj]]f�N][Cfgdg_a]k�=g)'�FN>

QC]f�k]l�J=CHN.1�<al�ak�,�Nae]'J@/�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�]fYZd]?)J@/�NC]�d]n]d�

[CYf_]�gf�lC]�haf�oadd�Z]�k]l�J=C@/C^�J=C"/�<al�Yf?�_dgZYd�afl]jjmhl�k]l'�oadd�_]f]jYl]

J=C/�Cfl]jjmhl]?)

QC]f�k]l�J=CHN.1�<al�ak�+�Nae]'J@/�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�?akYZd]?)

J=CHN.0�Jaf�[CYf_]�]fYZd]�eYkc�Zal�.0)

QC]f�k]l�J=CHN.0�<al�ak�,�Nae]'J@.�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�]fYZd]?)J@.�NC]�d]n]d�

[CYf_]�gf�lC]�haf�oadd�Z]�k]l�J=C@/C^�J=C"/�<al�Yf?�_dgZYd�afl]jjmhl�k]l'�oadd�_]f]jYl]

J=C/�Cfl]jjmhl]?)

QC]f�k]l�J=CHN.0�<al�ak�+�Nae]'J@.�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�?akYZd]?)

J=CHN./�Jaf�[CYf_]�]fYZd]�eYkc�Zal�./)

QC]f�k]l�J=CHN./�<al�ak�,�Nae]'J@-�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�]fYZd]?)J@-�NC]�d]n]d�

[CYf_]�gf�lC]�haf�oadd�Z]�k]l�J=C@/C^�J=C"/�<al�Yf?�_dgZYd�afl]jjmhl�k]l'�oadd�_]f]jYl]

J=C/�Cfl]jjmhl]?)

QC]f�k]l�J=CHN./�<al�ak�+�Nae]'J@-�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�?akYZd]?)

J=CHN..�Jaf�[CYf_]�]fYZd]�eYkc�Zal�..)

QC]f�k]l�J=CHN..�<al�ak�,�Nae]'J@,�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�]fYZd]?)J@,�NC]�d]n]d�

[CYf_]�gf�lC]�haf�oadd�Z]�k]l�J=C@/C^�J=C"/�<al�Yf?�_dgZYd�afl]jjmhl�k]l'�oadd�_]f]jYl]

J=C/�Cfl]jjmhl]?)

QC]f�k]l�J=CHN..�<al�ak�+�Nae]'J@,�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�?akYZd]?)

J=CHN.-�Jaf�[CYf_]�]fYZd]�eYkc�Zal�.-)

QC]f�k]l�J=CHN.,�<al�ak�,�Nae]'J@+�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�]fYZd]?)J@+�NC]�d]n]d�

[CYf_]�gf�lC]�haf�oadd�Z]�k]l�J=C@/C^�J=C"/�<al�Yf?�_dgZYd�afl]jjmhl�k]l'�oadd�_]f]jYl]

J=C/�Cfl]jjmhl]?)

QC]f�k]l�J=CHN.-�<al�ak�+�Nae]'J@+�NC]�haf�d]n]d�[CYf_]�afl]jjmhl�ak�?akYZd]?)

.

-

,

+

(33(



FAN3@R3J�M]ja]k�x�Jjg_jYeeaf_�GYfmYd�,)+)0 Fg_a[Aj]]f�N][Cfgdg_a]k�=g)'�FN>

ARUNY�LW?V[NY����A:"� 

r
r
r
r
r
r
r
r
r
r
r

3�<al�[gmfl]j

Nog�af?]h]f?]fl�[gehYjakgf�mfalk

QC]f�Y�[gehYjakgf�eYl[C�g[[mjk'�lC]�[gmfl]j�ak�YmlgeYla[Yddq�[d]Yj]?�Yf?�YmlgeYla[Yddq�dgY?]?

JCYk]([gjj][l]?�oalCgml�afl]j^]j]f[]�hmdk]k�JQGImlhml

@j]im]f[q�_]f]jYlgj

"pl]jfYd�]n]fl�[gmfl]j

,+�<al�[dg[c�hj]k[Yd]j
In]j^dgo�Yf?�[gehYj]�eYl[C�afl]jjmhl

QalC�?]Y?�lae]�[gfljgd

1�M]d][lYZd]�lja__]j�kgmj[]k�Yj]�YmlgeYla[Yddq�lmjf]?�g^^�JQGImlhml

A]f]jYl]�Ca_C(kh]]?�Yf?�Ca_C(j]kgdmlagf�af�Ca_C(kh]]?�[dg[c�eg?]�#0++EBr:2<al�JQG

�]NY]RNA

N=+�Ck�Y�mfan]jkYd�3�<al�lae]j�[gmfl]j�eg?md]'�kmhhgjl�JQGImlhml'�[Yf�Y[[mjYl]dq�_]f]jYl]�oYn]^gje)N=+�[gflYaf�,�=gmfl�[dg[c�

_]f]jYlagf�mfal',�;�3�<al�[gmfl]j'�oYn]^gje�_]f]jYlagf�eg?]�[gfljgd�mfal�Yf?�-�Imlhml�[gehYjakgf�mfal)�MaemdlYf]gmkdq'N=+�=Yf�Z]�[geZaf]?�

oalC�N=,�MCYj]�,+�<al�hj]k[Yd]j'�[Yf�Ydkg�Z]�mk]?�af?]h]f?]fldq�,+�<al�hj]k[Yd]j)�Jj]k[Yd]j�lg�kqkl]e�[dg[c[dcag�Ij�Ca_C(kh]]?�[dg[c�j[e-p#afl]jfYd�

.-G�L=�Ik[addYlgj�gmlhml�[dg[c�j[.-eg^�-�@j]im]f[q�emdlahda[Ylagf��>ana?]�lC]�^j]im]f[q�lg�_]f]jYl]�lC]�[gmfl�[dg[c�=dcl+)�NC]�oYn]^gje�

_]f]jYlagf�eg?]�[gfljgd�mfal�[gfljgdk�lC]�ogjcaf_�eg?]�g^�lC]�[gmfl]j�Yf?�lC]�_]f]jYlagf�g^�lC]�[gehYjakgf�gmlhml�oYn]^gje)�;[[gj?af_�lg�

?a^^]j]fl�ogjcaf_�eg?]k'�lC]�[gmfl]j�[gmflk�]Y[C�[dg[c=dcl+�L]Ydar]�lC]�gh]jYlagf�g^�[d]Yjaf_'�Y??af_�gf]�gj�kmZljY[laf_�gf])=dcl+�Cl�[Yf�Z]�

_]f]jYl]?�Zq�Yf�afl]jfYd�[dg[c�kgmj[]�gj�Yf�]pl]jfYd�[dg[c�kgmj[])�QC]f�lC]�[gmfl�nYdm]�g^�lC]�[gmfl]jN=HN+�L]Y[C�lC]�eYpaeme�nYdm]�#]imYd�lg�

lC]�eYpaeme�nYdm]�+p@@�Ij�gmlhml�[gehYj]�j]_akl]j�I=L+;'?]^af]?�Yk�NIJ'�NC]�eYpaeme�nYdm]�ak�?]^af]?�Yk�G;R�Ng�kCgo�lC]�?a^^]j]f[]�'�lC]�

[gmfl]j�oadd�Z]�[d]Yj]?�gj�?][j]e]fl]?�Zq�gf])�QC]f�lC]�[gmfl�nYdm]�g^�lC]�[gmfl]jN=HN+�L]Y[C�Y�keYdd�nYdm]�#]imYd�lg

+p++'?]^af]?�Yk�<INNIG�'�lC]�[gmfl]j�oadd�af[j]e]fl�Zq�gf])�QC]f�lC]�[gmfl�nYdm]�g^�lC]�[gmfl]jN=HN+�;jjanYdk

I=L+;*I=L+<�QC]f�Y�[gehYjakgf�eYl[C�g[[mjk'�al�oadd�Z]�[d]Yj]?�gj�k]l�lg�gmlhml�Y�[gehYjakgf�ka_fYd�I=+;*I=+<Ng�hjg?m[]�JQG

QYn]^gje)�QC]f�lC]�afk]jlagf�g^�?]Y?�lae]�ak�]fYZd]?'�lC]�k]l�?]Y?�lae]�#>NL+�NC]�[gmfl�[dg[c�[gjj]khgf?af_�lg�lC]�j]_akl]j��oadd�

Z]�afk]jl]?�aflg�lC]�_]f]jYl]?�JQGCf�lC]�oYn]^gje)�Mg^loYj]�[Yf�Z]�[d]Yj]?�Zq=IG+;*=IG+<�<al�ak�r]jg�lg�lmjf�g^^

I=+;*I=+<�QYn]^gje�gmlhml'�gj�k]l�lC]�[gjj]khgf?af_�lja__]j�kgmj[]'�lC]�CYj?oYj]�oadd�YmlgeYla[Yddq�[d]Yj�oC]f�Y�lja__]j�]n]fl�g[[mjk

=IG+;*=IG+<�<al�lg�[dgk]�I=+;*I=+<�QYn]^gje�gmlhml)

NC]�[gmfl�[dg[c�[Yf�Z]�_]f]jYl]?�Zq�Yf�afl]jfYd�gj�]pl]jfYd�[dg[c�kgmj[])�NC]�k]d][lagf�g^�[dg[c�kgmj[]�Yf?�^j]im]f[q�?anakagf�Yj]�?]l]jeaf]?�Zq�N==L+<�L]_akl]j

=M+�<al�lg�[gfljgd'�k]]�?]lYad]?�?]k[jahlagf�N=+�oalC�N=,�Jj]k[Yd]j�[CYhl]j)

NC]�d]f_lC�g^�lC]�[gmfl]j�ak�3�<al'�kmhhgjlk�log(oYq�[gmflaf_)�NC]�oYn]^gje�_]f]jYlagf�eg?]'�lCYl�ak'�lC]�ogjcaf_�eg?]�g^�lC]�[gmfl]j'�ak�?]l]jeaf]?�ZqN==L+;�oalC

N==L+<�L]_akl]jQAG+�<al�lg�[gfljgd)�;[[gj?af_�lg�?a^^]j]fl�ogjcaf_�eg?]k'�lC]�[gmfl]j�[gmflk�]Y[C�[dg[c=dcl+�L]Ydar]�lC]�gh]jYlagf�g^�[d]Yjaf_'�

Y??af_�gf]�gj�kmZljY[laf_�gf])�QC]f�lC]�[gmfl�gn]j^dgok'�al�ak�dg[Yl]?�YlNC@L+�L]_akl]j�gn]j^dgo�^dY_�NIP+�NC]�Zal�oadd�Z]�k]l)�=Yf�Z]�_]f]jYl]?�

oC]f�lC]�afl]jjmhl�ak�]fYZd]?N=+�=gmfl�gn]j^dgo�afl]jjmhl)

Imlhml�[gehYjakgf�mfal�hYaj�[gmfl�nYdm]�N=HN+�;f?�gmlhml�[gehYj]�j]_akl]j�I=L+;�oalC�I=L+<�Ng�[gehYj]�lC]�nYdm]�g^�oC]f�N=HN+

]imYd�I=L+;�gj�I=L+<�Ck�[Ydd]?�Y�[gehYjakgf�eYl[C'�Yf?�ak�dg[Yl]?�Yl�NC@L+�L]_akl]j�gmlhml�[gehYj]�^dY_�I=@+;�gj

I=@+<�NC]�Zal�oadd�Z]�k]l)�=Yf�Z]�_]f]jYl]?�oC]f�lC]�afl]jjmhl�ak�]fYZd]?N=+�Imlhml�[gehYj]�eYl[C�afl]jjmhl)�Cl�kCgmd?�Z]�fgl]?�lCYl�afJQGCf�

ogjcaf_�eg?]'I=L+;�oalC�I=L+<�NC]�j]_akl]j�ak�Y�?gmZd](Zm^^]j]?�j]_akl]j)�Cf�fgjeYd�eg?]�Yf?

(34(
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=N=�Cf�eg?]'�lC]�?gmZd]�Zm^^]jaf_�^mf[lagf�ak�afnYda?)�QC]f�lC]�[gmfl�j]Y[C]k�Y�dYj_]�nYdm]�gj�Y�keYdd�nYdm]'�lC]�nYdm]�af�lC]�Zm^^]j�j]_akl]j�ak�mh?Yl]?�lg�lC]�[gehYj]�j]_akl]j�

kqf[CjgfgmkdqI=L+;�oalC�I=L+<�Ag�af)�M]]�lC]�?]k[jahlagf�g^�lC]�ogjcaf_�eg?]�[CYhl]j�^gj�?]lYadk)

NC]�oYn]^gje�_]f]jYlgj�mk]k�[gehYjakgf�eYl[Caf_�Yf?�[gmflaf_�gn]j^dgo�lg�_]f]jYl]�gmlhml�[gehYjakgf�oYn]^gje�ka_fYdk�Y[[gj?af_�lg�lC]�oYn]^gje�_]f]jYlagf�eg?]�[gfljgd�

Yf?�lC]�[gehYjakgf�gmlhml�eg?]�[gfljgd)�I=+;�oalC�I=+<)�@gj�kh][a^a[�_]f]jYlagf�e]lCg?k'�k]]�lC]�?]k[jahlagf�af�lC]�[CYhl]jk�gf�ogjcaf_�eg?]k�Yf?�j]_akl]jk)�Ng�[gehYj]�lC]�

gmlhml�oYn]^gje�ka_fYdI=+;�oalC�I=+<�QC]f�gmlhmllaf_�lg�lC]�[gjj]khgf?af_�haf'�lC]�?YlY�?aj][lagf�j]_akl]j�g^�lC]�haf�emkl�Ydkg�Z]�k]l�Yk�gmlhml)

NC]�ha[lmj]�Z]dgo�ak�N=+�Cfl]jfYd�kljm[lmj]�?aY_jYe)N=+�[gflYaf�,�=gmfl�[dg[c�_]f]jYlagf�mfal',�;�3�<al�[gmfl]j'-�Fgk]

=gehYj]�mfal�Yf?�-�;�oYn]^gje�_]f]jYlagf�[gfljgd�mfal)

N==L+; N==L+< >NL+ NCGME+ NC@L+

=dg[c�A]f]jYlgj

=dg[c
Jj]k[Yd]j

j[e-p [dcag

"?_]�>]l][l Mqf[ Jaf�Gmp N+

=gmfl]j

=gfljgd

=gmfl]j N=HN+

I=L+; QYn]^gje�A]f]jYlgj

>]Y?�Nae]
Cfk]jl=gehYj] Jaf�Gmp I=+;

I=L+< =gfljgd

>]Y?�Nae]
Cfk]jl=gehYj] Jaf�Gmp I=+<

N=+�Mljm[lmj]�[CYjl

�XNY-[RVP�UWMN

Nae]j�[gmfl]j�+�NC]j]�Yj]�^gmj�?a^^]j]fl�ogjcaf_�eg?]k'�af[dm?af_�fgjeYd�eg?]�#HgjeYd�'�[d]Yj]?�gf�[gehYjakgf�eYl[C�#=N=��Gg?]'�^Ykl�

hmdk]�oa?lC�eg?mdYlagf�#@JQG��Gg?]�Yf?�hCYk]�[gjj][lagf�hmdk]�oa?lC�eg?mdYlagf�#J=JQG��Gg?]'�oCa[C�ak�[gfljgdd]?�Zq�lC]�oYn]^gje�

_]f]jYlagf�eg?]QAG+U-5+VNg�[Cggk])�NC]�^gmj�eg?]k�Yj]�?]k[jaZ]?�af�?]lYad�Z]dgo)�Maf[]�lC]j]�Yj]�log�af?]h]f?]fl�gmlhml�[gehYjakgf�mfalk'�

mk]�;�oalC�<�Ng�af?a[Yl]'�af�dgo]j[Yk]�R�Ng�j]hj]k]fl�lC]k]�log�gmlhml�[gehYjakgf�mfal�[CYff]dk)

(4+(
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�WYU-T�UWMN

NC]�fgjeYd�eg?]�ak�lC]�kaehd]�ogjcaf_�eg?]�g^�lC]�lae]j�[gmfl]j)�;l�lCak�lae]'�lC]�oYn]^gje�_]f]jYlagf�eg?]�[gfljgd�ZalQAG+U-5+V8+'�

NC]�eYpaeme�nYdm]�g^�lC]�[gmfl�NIJ�^gj�G;R#+p@@�)�Cf�lCak�eg?]'�lC]�[gmflaf_�e]lCg?�af[j]Yk]k�Zq�gf]�^gj�]Y[C�[gmflaf_�[dg[c)�QC]f�lC]�

[gmfl]j�j]Y[C]kNIJ�<Y[c�Y^l]j�gn]j^dgo�<INNIG�MlYjl�Y[[memdYlagf�Y_Yaf)�=gmfl�nYdm]N=HN+�NC]�lae]j�[gmfl]j�gn]j^dgo�^dY_�ak�k]l�af�lC]�kYe]�

[gmflaf_�[dg[c�lCYl�Z][ge]k�r]jg�NIP+)�Cf�lCak�eg?]NIP+�NC]�ka_f�ak�dac]�lC]�^ajkl�4�NC]�[gmflaf_�Zal�ak�gfdq�k]l�Zml�fgl�[d]Yj]?)�In]j^dgo�afl]jjmhl�

k]jna[]�jgmlaf]�oadd�Z]�YmlgeYla[Yddq�[d]Yj]?NIP+�GYjc'�lC]�kg^loYj]�[Yf�mk]�al�lg�aehjgn]�lC]�j]kgdmlagf�g^�lC]�lae]j�[gmfl]j)�NC]j]�ak�fg�kh][aYd�

kalmYlagf�lg�[gfka?]j�af�lC]�fgjeYd�eg?]'�Yf?�Y�f]o�[gmfl�nYdm]�[Yf�Z]�ojall]f�Yl�Yfq�lae])�M]l�mhI=+pNC]�gmlhml�[gehYjakgf�ka_fYd�[Yf�gfdq�Z]�

gZlYaf]?�oC]f�lC]�?YlY�?aj][lagf�j]_akl]j�g^�lC]�haf�ak�gmlhmlI=+p�oYn]^gje)�oC]f=IG+p8,

QC]f�Y�[gehYjakgf�eYl[C�g[[mjk'�al�oadd�^dah�I=+p�Ma_fYd'�lC]�^j]im]f[q�g^�lC]�oYn]^gje�af�lCak�[Yk]�[Yf�Z]�[Yd[mdYl]?�oalC�lC]�^gddgoaf_�^gjemdY5

^g[+pfgjeYd�8�^kqk*#-%H%-01�
Yegf_�lC]e'H�L]hj]k]flk�lC]�hj]k[Yd]j�^Y[lgj�#,'3'1/'-01�gj�,+-/� )
NC]�gmlhml�[gehYj]�mfal�[Yf�Z]�mk]?�lg�_]f]jYl]�afl]jjmhlk'�Zml�al�ak�fgl�j][gee]f?]?�lg�mk]�afl]jjmhlk�af�fgjeYd�eg?]'�oCa[C�oadd�lYc]�mh�lgg�em[C�=JO

lae])

1A1�UWMN

M]l�mh�QAG+U-5+V8-�Nae]�[gmfl]j�+�]fl]j�=N=�Gg?]'�[gmfl]? <a_�nYdm]�NIJ�^gj�I=L+;)�af

Cf�lCak�eg?]'�lC]�[gmflaf_�e]lCg?�ak�af[j]e]fl]?�Zq�gf]�^gj�]Y[C�[gmflaf_�[dg[c)�QC]f�lC]�[gmfl]j�nYdm]�N=HN+�]imYd�NIJ�NC]�Cgmj�[gmfl]j�ak�

[d]Yj]?)I=L+;�>]^af]k�lC]�eYpaeme�nYdm]�g^�lC]�[gmfl'�lCYl�ak'�lC]�j]kgdmlagf�g^�lC]�[gmfl]j)�NCak�eg?]�Yddgok�mk]jk�lg�]Ykadq�[gfljgd�lC]�

^j]im]f[q�g^�lC]�[gehYj]�eYl[C�gmlhml'�Yf?�Ydkg�kaehda^a]k�lC]�gh]jYlagf�g^�[gmflaf_�]pl]jfYd�]n]flk)

QC]f�lC]�[gmfl]j�j]Y[C]k�lC]�eYpaeme�nYdm]�g^�lC]�[gmfl'�lC]�[gehYj]�eYl[C�^dY_�ak�gmlhml�I=@+�Ck�k]l'�Yf�afl]jjmhl�oadd�Z]�_]f]jYl]?�oC]f�lC]�

[gjj]khgf?af_�afl]jjmhl�]fYZd]�Zal�ak�k]l)�=Yf�Z]�mh?Yl]?�af�lC]�afl]jjmhl�k]jna[]�jgmlaf]I=L+;�NC]�j]_akl]j�ak�lC]�dYj_]�nYdm]�g^�lC]�[gmfl)�Cf�lCak�eg?]

I=L+;�>gmZd]�Zm^^]jaf_�ak�fgl�mk]?)�<]�[Yj]^md�oC]f�mh?Ylaf_�lC]�dYj_]�nYdm]�lg�[dgk]�lg�lC]�keYdd�nYdm]�oC]f�lC]�[gmfl]j�ak�ogjcaf_�

oalC�fg�hj]k[Yd]j�gj�Y�n]jq�dgo�hj]k[Yd]j)�C^�ojal]I=L+;�Ck�d]kk�lCYf�lC]�nYdm]�Yl�lC]�lae]�N=HN+�PYdm]'�lC]�[gmfl]j�oadd�dgk]�Y�

[gehYjakgf�eYl[C)�<]^gj]�lC]�f]pl�[gehYjakgf�eYl[C�g[[mjk'�lC]�[gmfl]j�CYk�lg�[gmfl�lgNIJ'�;f?�lC]f�^jge�<INNIG

MlYjl�[gmflaf_�lgI=L+;nYdm])�MYe]�Yk�fgjeYd�eg?]' =gmfl�nYdm]�ZY[c�lg<INNIGM]l�af�lC]�[gmfl�[dg[c�NIP+Ma_f)

M]l�mhI=+pNC]�gmlhml�[gehYjakgf�ka_fYd�[Yf�gfdq�Z]�gZlYaf]?�oC]f�lC]�?YlY�?aj][lagf�j]_akl]j�g^�lC]�haf�ak�gmlhmlI=+p�oYn]^gje)�oC]f=IG+p8,

QC]f�Y�[gehYjakgf�eYl[C�g[[mjk'�al�oadd�^dah�I=+p�Ma_fYd'�lC]�^j]im]f[q�g^�lC]�oYn]^gje�af�lCak�[Yk]�[Yf�Z]�[Yd[mdYl]?�oalC�lC]�^gddgoaf_�^gjemdY5

^g[+p[l[�8�^kqk*#-%H%#,	I=L+p��
Yegf_�lC]e'H�L]hj]k]flk�lC]�hj]k[Yd]j�^Y[lgj�#,'3'1/'-01�gj�,+-/� )
Cl�[Yf�Z]�k]]f�^jge�lC]�^gjemdY�lCYl�oC]f�k]llaf_�I=L+;�^gj�+p+�;f?�oC]f�lC]j]�ak�fg�hj]k[Yd]j'�lC]�oYn]^gje�[Yf�

Z]�gZlYaf]?)

NC]�eYpaeme�^j]im]f[q�ak�^kqk*-�Imlhml

O-=[� D:UWMN

M]l�mh�QAG+U-5+V8.�gj�2�Nae]�[gmfl]j�+�"fl]j�^Ykl�JQG�Gg?]'�oCa[C�[Yf�Z]�mk]?�lg�_]f]jYl]�Ca_C�^j]im]f[q

JQGQYn]^gje'�[gmfl�lC]�Za_�nYdm]�NIJ�L]kh][lan]dq�G;R#+p@@�gj�I=L+p)�^YklJQGGg?]�Yf?�glC]jk�JQGNC]�eg?]�ak�?a^^]j]fl�af�lCYl�al�ak�Y�gf](

oYq�gh]jYlagf)�=gmfl]j�nYdm]+p++�;[[memdYl]�lg�NIJ�<Y[c�Y_Yaf�<INNIG�L][gmfl)�QC]f�lC]�[gmfl�nYdm]N=HN+�;jjanYdk�I=L+p�gj�<INNIGQC]f'�

gmlhml�lC]�[gehYjakgf�ka_fYd�I=+p�Qadd�Z]�k]l�gj�[d]Yj]?'�?]h]f?af_�gf�lC]�[gehYjakgf�gmlhml�eg?]�=IG+p�M]]�lC]�j]_akl]j�?]k[jahlagf�^gj�

?]lYadk)�>m]�lg�lC]�gf](oYq�gh]jYlagf'�^YklJQGNC]�gh]jYlaf_�^j]im]f[q�g^�lC]�eg?]�ak�hCYk]�[gjj][lagf�oalC�Za?aj][lagfYd�gh]jYlagf�JQG�Noa[]�

lC]�hYll]jf)�Ba_C�^j]im]f[q�[CYjY[l]jakla[k�eYc]�^YklJQG�Gg?]�ak�kmalYZd]�^gj�hgo]j�j]_mdYlagf'�j][la^a[Ylagf�Yf?�>;=�Yhhda[Ylagf)�Ba_C(^j]im]f[q�

ka_fYdk�[Yf�j]?m[]�lC]�kar]�g^�]pl]jfYd�[gehgf]flk�#af?m[lYf[]'�[YhY[alYf[]'�]l[)�'�lC]j]Zq�j]?m[af_�kqkl]e�[gklk)

QC]f�lC]�[gmfl�nYdm]�j]Y[C]k�Y�dYj_]�nYdm]'�lC]�lae]j�[gmfl]j�gn]j^dgo�^dY_�NIP+�Qadd�Z]�k]l�Yf?�mh?Yl]�lC]�nYdm]�g^�lC]�[gehYj]�Zm^^]j

(4,(
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Ng�lC]�[gehYjakgf�nYdm])�C^�lC]�afl]jjmhl�ak�]fYZd]?'�lC]�[gehYj]�Zm^^]j�[Yf�Z]�mh?Yl]?�af�lC]�afl]jjmhl�k]jna[]�jgmlaf]I=L+p�j]_akl]j)�M]l�mhI=+p�NC]�gmlhml�

[gehYjakgf�ka_fYd�[Yf�gfdq�Z]�gZlYaf]?�oC]f�lC]�?YlY�?aj][lagf�j]_akl]j�g^�lC]�haf�ak�gmlhml�I=+p��oYn]^gje)�NC]�^j]im]f[q�g^�lC]�oYn]^gje�[Yf�Z]�[Yd[mdYl]?�

oalC�lC]�^gddgoaf_�^gjemdY5

^g[+p^hoe�8�^kqk*#H%#,	NIJ��
Yegf_�lC]e'H�L]hj]k]flk�lC]�hj]k[Yd]j�^Y[lgj�#,'3'1/'-01�gj�,+-/� )
oC]f�N=HN+�oalC�I=L+p�QC]f�Y�[gehYjakgf�eYl[C�g[[mjk'�lC]�oYn]^gje�_]f]jYlgj�ak�k]l�#[d]Yj]?�I=+p�Ma_fYd�oC]f�N=HN+�QC]f�

[d]Yj]?'�lC]�oYn]^gje�_]f]jYlgj�ak�[d]Yj]?�#k]l�I=+p�Ma_fYd�lg�_]f]jYl]�JQGoYn])�lCmkI=L+p�"plj]e]�nYdm]k���oadd�hjg?m[]�kh][aYd�

JQG�QYn]^gje)�oC]fI=L+p�M]l�Yk�+p++�QC]f�lC]�gmlhml�JQG�@gj�]n]jq�#,	NIJ�NC]j]�ak�Y�fYjjgo�khac]�af�]Y[C�[gmfl�[dg[c)�oC]f

I=L+p�QC]f�k]l�lg�Y�dYj_]�nYdm]'�lC]�gmlhml�oYn]^gje�ak�Y�[gflafmgmk�Ca_C�gj�dgo�d]n]d)

 Q-=N�LWYYNL[RWV� D:UWMN

QC]f�k]l�QAG+U-5+V8,�gj�0�Nae]�[gmfl]j�+�"fl]j�hCYk]�[gjj][lagf�JQG�Gg?]'�lC]�eYpaeme�nYdm]�g^�lC]�[gmfl

NIJ�L]kh][lan]dq�G;R#+p@@�gj�I=L+;)�NC]�[gmfl]j�Y?ghlk�log(oYq�gh]jYlagf'�Zq<INNIG�Cf[j]e]fl�lg�NIJ'�;f?�lC]f�?][j]Yk]�lg�<INNIG'�

L]h]Yl�lCak�gh]jYlagf�Y_Yaf)�=gmfl�YjjanYdNIJ�oalC�<INNIG=CYf_]�lC]�[gmflaf_�?aj][lagf�]n]jq�lae]'�lC]�[gmfl�nYdm]�ak�af�NIJ

gj�<INNIG�Ifdq�gf]�[gmflaf_�[dg[c�klYqk�gf�]Y[C�g^�lC]e)�Cf�lC]�hjg[]kk�g^�af[j]e]fl�gj�?][j]e]fl'�lC]�[gmfl�nYdm]N=HN+�n]jkmk�I=L+p�QC]f�eYl[Caf_'�

gmlhml�[gehYjakgf�ka_fYd�I=+p�Qadd�Z]�[d]Yj]?�gj�k]l'�?]h]f?af_�gf�lC]�[gehYjakgf�gmlhml�eg?]�=IG+p�k]llaf_)�=gehYj]?�oalC�lC]�gf](oYq�gh]jYlagf'�lC]�

dYj_]�^j]im]f[q�YnYadYZd]�^gj�lC]�log(oYq�gh]jYlagf�ak�keYdd]j'�Zml�alk�]p[]dd]fl�kqee]ljq�ak�egj]�kmalYZd]�^gj�eglgj�[gfljgd)�JCYk]�[gjj][lagfJQG�Gg?]'�oC]f�

lC]�[gmfl�j]Y[C]k�<INNIG�M]l�oC]f�NIP+�Ma_f�oC]f�lC]�[gmfl�Yjjan]k�NIJ�QC]f�mh?Ylaf_�lC]�nYdm]�g^�lC]�[gehYjakgf�Zm^^]j�lg�lC]�[gehYjakgf�nYdm])�C^�lC]�

afl]jjmhl�ak�]fYZd]?'�lC]�[gehYj]�Zm^^]j�[Yf�Z]�mh?Yl]?�af�lC]�afl]jjmhl�k]jna[]�jgmlaf]I=L+p�j]_akl]j)

M]l�mh�I=+p�NC]�gmlhml�[gehYjakgf�ka_fYd�[Yf�gfdq�Z]�gZlYaf]?�oC]f�lC]�?YlY�?aj][lagf�j]_akl]j�g^�lC]�haf�ak�gmlhml�I=+p��oYn]^gje)�NC]�^j]im]f[q�g^�lC]�oYn]^gje�[Yf�Z]�

[Yd[mdYl]?�oalC�lC]�^gddgoaf_�^gjemdY5

^g[+ph[hoe�8�^kqk*#H%NIJ%-�
Yegf_�lC]e'H�L]hj]k]flk�lC]�hj]k[Yd]j�^Y[lgj�#,'3'1/'-01�gj�,+-/� )
>mjaf_�lC]�[gmfl(mh�hjg[]kk'�oC]f�N=HN+�n]jkmk�I=L+p�QC]f�lC]j]�ak�Y�eYl[C'�lC]�oYn]^gje�_]f]jYlgj�ak�[d]Yj]?�#k]l�I=+p�ka_fYd)�Cf�lC]�

hjg[]kk�g^�[gmflaf_�?gof'�oC]fN=HN+�n]jkmk�I=L+p�QC]f�lC]j]�ak�Y�eYl[C'�lC]�oYn]^gje�_]f]jYlgj�ak�k]l�#[d]Yj]?�I=+p�ka_fYd)�lCmk

I=L+p�NC]�]plj]e]�nYdm]�g^�oadd�hjg?m[]�Y�kh][aYd�JQGoYn])�oC]fI=L+p�M]l�

lg�c]]h�dgo�gj�Ca_C�Ydd�lC]�lae])

FYj_]�nYdm]�gj ;l�keYdd�nYdm]k'I=+p�Ma_fYd�gmlhml

Cf�gj?]j�lg�]fkmj]�lC]�gmlhml�JQGNC]�kqee]ljq�g^�lC]�oYn]�gf�ZglC�ka?]k�g^�lC]�keYdd�nYdm]'�oC]f�lC]j]�ak�fg�[gehYjakgf�eYl[C'�al�oadd�Z]�

^dahh]?�af�log�[Yk]k�I=+p�ka_fYd)�NC]�^ajkl�kalmYlagf�ak�oC]fI=L+p�NC]�nYdm]�g^�lC]�dYj_]�nYdm]�+p@@�QC]f�[CYf_af_�lg�glC]j�?YlY)�oC]fI=L+p

Ck�Y�dYj_]�nYdm]'�oC]f�lC]�[gmfl�nYdm]�j]Y[C]k�Y�dYj_]�nYdm]'I=+p�NC]�gmlhml�g^�ak�lC]�kYe]�Yk�lC]�j]kmdl�g^�lC]�[gehYjakgf�eYl[C�oC]f�[gmflaf_�af�?]k[]f?af_�gj?]j'�lCYl�ak'�

c]]h�I=+p�[gfklYfl)�;l�lCak�lae]'�lC]�[gehYjakgf�nYdm]�oadd�Z]�mh?Yl]?�lg�lC]�f]o�gf]I=L+p�PYdm]�#fgl�+p@@�'I=+p�NC]�nYdm]�g^�oadd�Z]�eYaflYaf]?�mflad�Y�[gehYjakgf�eYl[C�

g[[mjk�?mjaf_�Yk[]f?af_�[gmflaf_�Yf?�al�ak�j]n]jk]?)�Yl�lCak�lae]I=+p�NC]�ka_fYd�ak�fgl�kqee]lja[Yd�YZgml�lC]�keYdd�nYdm]'�kg�al�f]]?k�lg�Z]

N=HN+�@dah�oC]f�j]Y[Caf_�Y�dYj_]�nYdm]�I=+p�Ma_fYd'�lCYl�ak'�lC]j]�ak�fg�jgddgn]j�oC]f�Y�[gehYjakgf�eYl[C�g[[mjk�I=+p�NC]�^ajkl�[Yk]�

g^�lC]�ka_fYd)�NC]�k][gf?�kalmYlagf�ak�oC]fN=HN+�@jge�I=L+p�QC]f�lC]�Ca_C�nYdm]�klYjlk�lg�[gmfl'�Y�[gehYjakgf�eYl[C�oadd�Z]�dgkl'�

oCa[C�oadd�[Ymk]�Ykqee]ljq)�;dkg�f]]?�lg�^dahI=+p�NC]�ka_fYd�lg�Y[Ca]n]�kqee]ljq�gf�ZglC�ka?]k�g^�lC]�keYdd�nYdm])

 D:/?[WU-[RL�=Q?[MWAV�-VM�YN=[-Y[�WO�W?[X?[

QC]f�k]l�N==L+;�L]_akl]j�>I=+p�QC]f�lC]�Zal�ak�Ca_C'JQGNC]�YmlgeYla[�kCml?gof�^mf[lagf�g^�lC]�gmlhml�oadd�Z]�]fYZd]?)�QC]f�lC]�lja__]j�[gf?alagf�

ak�e]l'�lC]�CYj?oYj]�oadd�[d]Yj�lC]�[gjj]khgf?af_�=IG+p�<al'�oadd�JQG�gmlhml�ka_fYd�I=+p�>ak[gff][l�^jge�alk�gmlhml�haf�Yf?�koal[C�lg�_]f]jYd�hmjhgk]�CI�

Imlhml'�Y[Ca]n]�JQG�NC]�gmlhml�ak�YmlgeYla[Yddq�lmjf]?�g^^)�;l�lCak�lae]'�lC]�klYl]�g^�lC]�gmlhml�haf�[Yf�Z]CI�Ng�[gfljgd�lC]�gmlhml�g^�lC]�hgjl)
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HOE:[iZg�i]Z�VjidbViAX�h]jiYdlc�d[�i]Z�djieji�Ah�ZcVWaZY	�i]Z�igA??Zg�XdcYAiAdch�cZZY�id�WZ�hZi(�L��-*��-Z?AhiZg�=KP*c�;Ai�id�hZaZXi�i]Z�igA??Zg�

hdjgXZ(�LgA??Zg�hdjgXZh�AcXajYZ�VcVad?�XdbeVgVidg�AciZggjei	�ZmiZgcVa�AciZggjei	�eAc�aZkZa�X]Vc?Z�AciZggjei�VcY�iAbZg�dkZg[adl�AciZggjei(�?dg�YZiVAah	�

eaZVhZ�gZ[Zg�idL��-*��-Z?AhiZg�YZhXgAeiAdc(�O]Zc�dcZ�dg�hdbZ�igA??Zg�hdjgXZh�VgZ�hZaZXiZY�Vh�i]Z�igA??Zg�XdcYAiAdc	�i]Z�]VgYlVgZ�lAaa�XaZVg�i]ZhZ�

AciZggjei�[aV?�WAih�Vi�i]Z�hVbZ�iAbZ�Vh�i]Zn�VgZ�hZi(�GE*m�;Ai�id�XadhZ�HOEGjieji(

�adhZ�l]Zc�V�igA??Zg�ZkZci�dXXjgh�HOE:[iZg�i]Z�djieji	�i]Z�iAbZg�bdYjaZ�YdZh�cdi�]VkZ�i]Z�XdggZhedcYAc?�AciZggjei�[aV?�WAi	�VcY�i]Z�hd[ilVgZ�cZZYh�id�Ccdl�

i]Z�igA??Zg�XdcYAiAdc�VcY�igA??Zg�ZkZci�Wn�gZVYAc?�i]Z�AciZggjei�[aV?�WAi�d[�i]Z�igA??Zg�hdjgXZ(

l]Zc�HOE�O]Zc�i]Z�djieji�Ah�VjidbViAXVaan�ijgcZY�d[[�VcY�i]Z�djieji�cZZYh�id�WZ�gZhiVgiZY�V?VAc	�i]Z�hd[ilVgZ�dcan�cZZYh�id�WZ�gZhZi��GE*m�;Ai�id�hlAiX]

G�*m�L]Z�hA?cVa�Ah�djieji�id�i]Z�XdggZhedcYAc?�eAc(�Bi�h]djaY�WZ�cdiZY�i]Vi�V[iZg�i]Z�VjidbViAX�h]jiYdlc�dXXjgh	�i]Z�iAbZg�YdZh�cdi�hide�ldgCAc?(

G�*m�L]Z�hiVijh�d[�i]Z�hA?cVa�Ah�Vahd�XdchiVcian�WZAc?�jeYViZY(�Kd[ilVgZ�XVc�hZi�V[iZg�iAbZg�dkZg[adl�dg�XdbeVgZ�bViX]

�GE*m�;Ai�id�djieji�G�*m�KA?cVa�hd�i]Vi�ndj�XVc�?Zi�V�XaZVg�HOEGjieji�hiVijh(

�EAD�SILE�CNMS4NK

KZi�je�=L>F*�;Ai�Ah�+�O]Zc�i]Z�[jcXiAdc�d[�AchZgiAc?�i]Z�YZVY�iAbZ�Ah�ZcVWaZY	G�*:�lAi]�G�*;�L]Z�djieji�lVkZ[dgb�lAaa�WZ�Ac�;�L]Z�hZi�YZVY�iAbZ�Ah�

AchZgiZY�dc�i]Z�WVhAh�d[�i]Z�lVkZ[dgb�?ZcZgViZY�Wn�i]Z�X]VccZa�XdbeVgAhdc�djieji(�L]Z�aZc?i]�d[�i]Z�iAbZ�Ah�=L-*�L]Z�iAbZ�kVajZ�XdggZhedcYAc?�id�i]Z�Xdjci�

XadXC�cjbWZg�d[�i]Z�gZ?AhiZg(�:h�h]dlc�WZadl	G�*:�lAi]�G�*;�L]Z�YZVY�iAbZ�AchZgiAdc�Ah�WVhZY�dc�i]Z�X]VccZa�;�L]Z�XdbeVgAhdc�djieji�lVkZ[dgb�Ah�i]Z�

gZ[ZgZcXZ(�l]Zc�GE*:�lAi]��GE*;�KVbZ�Vh�,�dg�-�LAbZ	G�*:�L]Z�edaVgAin�d[�i]Z�lVkZ[dgb�VcY�G�*;�L]Z�edaVgAin�d[�i]Z�lVkZ[dgb�Ah�i]Z�hVbZ	�l]Zc��GE*:�

lAi]��GE*;�-ZheZXiAkZan�,�dg�-�LAbZ	G�*:�L]Z�lVkZ[dgb�VcY�G�*;�L]Z�edaVgAin�d[�i]Z�lVkZ[dgb�Ah�deedhAiZ(

;diidb G�-*; LGH G�-*; LGH

L�FL* ?HOE

G�*;UegZ �GE*;6-

G�*; �GE*;6-

G�*: �GE*:6,

G�*: �GE*:6-

=ZVY�LAbZ

G�*;UegZ �GE*;6,

G�*; �GE*;6,

G�*: �GE*:6-

G�*: �GE*:6,

?A?jgZ�+ ?HOEEdYZ�L�*�=ZVY�iAbZ�Xdcigda
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;diidb G�-*; LGH G�-*; ;diidb G�-*; LGH G�-*; ;diidb G�-*;

L�FL* H�HOE

G�*;UegZ �GE*;6-

G�*; �GE*;6,

G�*: �GE*:6-

G�*: �GE*:6,

=ZVY�LAbZ

G�*;UegZ �GE*;6,

G�*; �GE*:6,

G�*: �GE*:6-

G�*: �GE*:6,

?A?jgZ�, H�HOEEdYZ�L�*�=ZVY�iAbZ�Xdcigda

KZi�je�=L>F*�;Ai�Ah�*�LAbZ	�i]Z�[jcXiAdc�d[�AchZgiAc?�i]Z�YZVY�iAbZ�Ah�YAhVWaZY	G�*:�lAi]�G�*;�L]Z�djieji�lVkZ[dgb�d[�Ah�i]Z�lVkZ[dgb�?ZcZgViZY�Wn�i]Z�

gZheZXiAkZ�XdbeVgAhdc�djieji(

0IGH�ROEED�CKNC-�LNDE

Bc�]A?]'heZZY�XadXC�bdYZ	�V�]A?]Zg�[gZfjZcXn�XadXC�Ah�jhZY�Vh�i]Z�XadXC�hdjgXZ�[dg�XdjciAc?�id�?ZcZgViZ�]A?]Zg�heZZY�VcY�]A?]Zg�gZhdajiAdc�HOEOVkZ[dgb(�

L]Ah�]A?]'[gZfjZcXn�XadXC�Ah�eVhhZY�id�i]Z�AciZgcVa-,E�-��GhXAaaVidg�h�djieji�XadXC�gX-,b?Zi�dc�,�EjaiAeaAZY�id�egdYjXZ(�L]ZgZ[dgZ	�WZ[dgZ�ZciZgAc?�i]Z�]A?]�

[gZfjZcXn�bdYZ	�ndj�cZZY�id�ZcVWaZ�i]Z�AciZgcVa-,E-��L]Z�[gZfjZcXn�bjaiAeaAXViAdc�[jcXiAdc�d[�i]Z�dhXAaaVidg	 KZi�L�C�K-
-Z?AhiZg�?,P>F�;Ai�VcY�lVAi�[dg�V�XZgiVAc�eZgAdY�d[�iAbZ�jciAa�i]Z�djieji�d[�i]Z�bjaiAeaAZg�XadXC�hA?cVa�Ah�hiVWaZ(�L]Zc	�ndj�XVc�hZiL�C�K-�d[

L�,PK*�;Ai�id�bVCZ�i]Z�iAbZg�XdjciZg�ZciZg�i]Z�]A?]'heZZY�XadXC�bdYZ(

Bc�i]Ah�bdYZ	�i]Z�hnhiZb�XadXC�VcY�]A?]'heZZY�XadXC�VgZ�VhncX]gdcdjh	�VcY�hdbZ�gZ?AhiZgh�"hZZ�L�*�L]Z�gZ?AhiZg�aAhi��ldgCh�Ac�i]Z�]A?]'heZZY�XadXC�YdbVAc(�

L]ZgZ[dgZ	�i]Z�Xdc[A?jgViAdc�VcY�gZVYAc?�d[�i]Ah�ineZ�d[�gZ?AhiZg�VgZ�Vahd�VhncX]gdcdjh	�VcY�ViiZciAdc�h]djaY�WZ�eVAY�id�i]Z�deZgViAdc(

L]ZgZ�VgZ�cd�heZXAVa�gZfjAgZbZcih�[dg�cdc'XdciAcjdjh�gZVY�VcY�lgAiZ�deZgViAdch�dc�gZ?AhiZgh�Ac�i]Z�]A?]'heZZY�XadXC�YdbVAc(�O]Zc�XdciAcjdjh�gZVY�VcY�lgAiZ�deZgViAdch�

VgZ�eZg[dgbZY	�ndj�cZZY�id�lVAi�[dg�V�hnhiZb�XadXC(�?daadl�i]Z�hiZeh�WZadl4

+��OgAiZ�gZ?AhiZg�:	
,��OVAiAc?�[dg�V�hnhiZb�XadXC�"FGH�Gg�gZ?AhiZg�jcYZg�i]Z�deZgViAc?�hnhiZb�XadXC�5

-��-ZVY�dg�lgAiZ�gZ?AhiZg�:�dg�;(

.��OVAiAc?�[dg�V�hnhiZb�XadXC�"FGH�Gg�gZ?AhiZgh�jcYZg�i]Z�deZgViAc?�hnhiZb�XadXC�(

O]Zc�gZVYAc?�i]Z�gZ?AhiZgh�Ac�i]Z�]A?]'heZZY�XadXC�YdbVAc	�ZmXZei�L�FL*�:aa�ZmiZgcVa�gZ?AhiZgh�XVc�WZ�gZVY�YAgZXian(�O]Zc�i]Z�XdjciZg�Ah�hiAaa�

XdjciAc?	L�FL*�L]Z�kVajZ�d[�lAaa�X]Vc?Z�lAi]�i]Z�]A?]'heZZY�XadXC	�VcY�i]Z�XdjciZg�XVc�WZ�eVjhZY�"hZi��K*�RZgd��VcY�i]Zc�gZVY�L�FL*

NVajZ(
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�EGIRSE4�DEFIMISINM

L�*�-Z?AhiZg�aAhi

=Z[VjaihgZ?AhiZg

L��-*:�

L��-*;�

L�FL*�

G�-*:�

G�-*;�

=KP*�

=L-*�

LBEKC*

LB?-*

L�C�K-

VYYgZhh

*m..
*m./
*m.0
*m.1
*m.2
*m.3
*m.?
*m0>
*m-/
*m>�

YZhXgAeiAdc

*m**
*m**
*m**
*m**
*m**
*m**
*m**
*m**
*m**
*m**

L�*��dcigda�gZ?AhiZg�:

L�*��dcigda�gZ?AhiZg�;

L�*��djci�kVajZ�gZ?AhiZg

L�*�Gjieji�XdbeVgZ�gZ?AhiZg�:

L�*�Gjieji�XdbeVgZ�gZ?AhiZg�;

L�*�LgA??Zg�hdjgXZ�Xdcigda�gZ?AhiZg

L�*�=ZVY�iAbZ�gZ?AhiZg

LAbZg�XdjciZg�*�BciZggjei�bVhC�gZ?AhiZg

LAbZg�XdjciZg�*�BciZggjei�[aV?�gZ?AhiZg

L���adXC�Xdcigda�VcY�hiVijh�gZ?AhiZg

������
WVcY���L]Z�gZ?AhiZgh�ldgC�Ac�i]Z�hnhiZb�XadXC�VcY�]A?]'heZZY�XadXC�YdbVAch	�lAi]dji���L]Z�gZ?AhiZgh�dcan�ldgC�Ac�i]Z�hnhiZb�XadXC�YdbVAc

jcYZg(

:����NMS4NK�4EGIRSE4�)��:����)

:����)��L�* �dcigda�gZ?AhiZg�:

VYYgZhh4�*m.. =Z[Vjaih4�*m**

,1 0 / . - + *
;Ai

�GE*:+

-)O

�GE*:*

-)O

�GE*;+

-)O

�GE*;*

-)O

=G�*;

-)O

=G�*:

-)O

O@E*+

-)O

O@E**

-)O-)O

;Ai FVbZ YZhXgAeiAdc

L�*��dbeVgAhdc�bViX]�:�L]Z�djieji�bdYZ�Xdcigdah�i]Z�]A?]�WAi(

�GE*:+�lAi]��GE*:*�Ld?Zi]Zg�id�[dgb�V�XdbeVgViAkZ�djieji�bdYZ�Xdcigda��GE*:S+4*TLd�Xdcigda�

G�*:�L]Z�djieji�lVkZ[dgb(�Ac�XVhZ�GE*:�d[�+�;Ai�dg�,�;Aih�VgZ�hZi	�i]Z�djieji�XdbeVgAhdc�lVkZ[dgb�

dXXjeAZh�G�*:�HAc	�Wji�i]Z�YViV�YAgZXiAdc�gZ?AhiZg�d[�i]Ah�eAc�bjhi�WZ�hZi�]A?]�id�djieji�i]Ah�lVkZ[dgb(�

Bc�YA[[ZgZci�ldgCAc?�bdYZh	�GE*:�L]Z�Xdcigda�d[�i]Z�djieji�XdbeVgAhdc�lVkZ[dgb�Ah�Vahd�YA[[ZgZci	�

hZZ�i]Z�YZhXgAeiAdc�d[�i]Z�XdbeVgAhdc�djieji�bdYZ�Xdcigda�iVWaZ�[dg�YZiVAah(
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G�-+m�L]Z�ZmigZbZ�kVajZ�d[�lAaa�egdYjXZ�V�heZXAVa�HOElVkZ(�l]ZcG�-+m�KZi�Vh�LGH�dg�;GLLGELAbZ	G�+m�L]Z�hA?cVa�

djieji�lAaa�ValVnh�gZbVAc�adl�dg�]A?](�B[�ndj�jhZG�-+:�:h�LGH�:cY�hZi��GE+:6+	�Gjieji�XdbeVgAhdc�hA?cVa�G�+:�OAaa�

egdYjXZ�V�Yjin�XnXaZ�d[�/* d[�HOElVkZ(

WZXVjhZ�G�-+m�L]Z�gZ?AhiZg�Ah�Ac�;GLLGE�MeYViZY�Vaa�i]Z�iAbZ	�hd�LGH�L]Z�Xdjci�aZc?i]�d[�i]Z�VhXZcYAc?�dgYZg�VcY�i]Z�YZhXZcYAc?�dgYZg�Ah�i]Z�hVbZ�dc�Wdi]�hAYZh�d[�i]Z�kVajZ	�

VcY�V�hnbbZigAXVa�lVkZ[dgb�lAi]�i]Z�XdggZXi�[gZfjZcXn�VcY�e]VhZ�Ah�?ZcZgViZY(

O]Zc�jhAc?�[AmZY�LGH�NVajZ	�Aiqh�WZhi�id�jhZ�B�-+�-Z?AhiZg�Vh�LGH�NVajZ	�A(Z(�hZiiAc?O@E+S-4*T62	Vi�i]Ah�iAbZ�G�-+:

L]Z�gZ?AhiZg�dcan�cZZYh�id�WZ�jhZY�id�?ZcZgViZ�HOE�Gjieji(�B[�ndj�lVci�id�egdYjXZ�[gZfjZcXn�X]Vc?ZhHOE�OVkZ	�bjhi�WZ�X]Vc?ZY�LGH�kVajZ	
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1MOTS�CAOST4E�LNDE

Bceji�XVeijgZ�Ah�jhZY�id�XVeijgZ�ZmiZgcVa�ZkZcih�VcY�?AkZ�i]Zb�V�iAbZ�hiVbe�id�AcYAXViZ�i]Z�bdbZci�l]Zc�i]Ah�ZkZci�dXXjgh(�Bi�XVc�WZ�eZg[dgbZY�Ac�i]Z�

egZkAdjh�XdjciAc?�bdYZ	�Wji�Ai�Ah�cZXZhhVgn�id�gZbdkZ�i]Z�jhZ�B�-+�NVajZ�Vh�Xdjci�LGH�NVajZ�lVkZ[dgb�?ZcZgViAdc�bdYZ(

L]Z�igA??Zg�hA?cVa�d[�Vc�ZmiZgcVa�ZkZci�Ah�YZiZgbAcZY�Wn�i]Z�eAc�B�H+�L]Z�Aceji�XVc�Vahd�WZ�gZVaAoZY�Wn�Vc�VcVad?�XdbeVgVidg�jcAi(�O]Zc�i]Z�eAcB�H+

L]Z�ad?AX�aZkZa�dc�i]Z�X]Vc?Z	�dg�i]Z�djieji�d[�i]Z�VcVad?�XdbeVgVidg�:�G�L]Z�aZkZa�X]Vc?Zh	�VcY�i]Ah�aZkZa�X]Vc?Z�Ah�XVeijgZY�Wn�i]Z�

Aceji�XVeijgZ�jcAi	�i]Z�Aceji�XVeijgZ�Ah�igA??ZgZY	�Vi�i]Ah�iAbZ�+0�;Ai�Xdjci�L�FL+�=ViV�Ah�XdeAZY�id�i]Z�Aceji�XVeijgZ�gZ?AhiZg�B�-+	�:cY�

ZciZg�i]Z�XVeijgZ�[aV?�Vi�i]Z�hVbZ�iAbZ�B�?+�KZi�A[�B�B>+�;Ai�Ah�+�	�L]Z�Aceji�XVeijgZ�[aV?�lAaa�?ZcZgViZ�Vc�Aceji�XVeijgZ�AciZggjei(

;n�hZiiAc?�VcVad?�XdbeVgAhdc�Xdcigda�VcY�hiVijh�gZ?AhiZg:�K-:cVad?�XdbeVgZ�Aceji�XVeijgZ�Xdcigda�WAi:�B�Ld�hZaZXi�i]Z�Aceji�

XVeijgZ�igA??Zg�hdjgXZ�B�H+�dg�:�G(�Bi�h]djaY�WZ�cdiZY�i]Vi�X]Vc?Ac?�i]Z�igA??Zg�hdjgXZ�bVn�XVjhZ�Vc�Aceji�XVeijgZ	�hd�V[iZg�

X]Vc?Ac?�i]Z�igA??Zg�hdjgXZ	�ndj�bjhiB�?+�HZg[dgb�V�XaZVg�deZgViAdc�id�VkdAY�[VahZ�gZhjaih(

L]Z�Aceji�XVeijgZ�hA?cVa�Ah�hZci�id�i]Z�ZY?Z�YZiZXidg�V[iZg�Vc�deiAdcVa�cdAhZ�hjeegZhhdg	�VcY�i]Z�Xdcigda�WAi�Ah�hZaZXiZY�VXXdgYAc?�id�i]Z�Aceji�XVeijgZ

B�>K+�Ld�hZZ�A[�i]Z�YZiZXiZY�ZY?Z�bZZih�i]Z�igA??Zg�XdcYAiAdc(�L]Z�cdAhZ�hjeegZhhdg�Ah�V�hAbeaZ�YA?AiVa�[AaiZg�i]Vi�eZg[dgbh.�KjW'

hVbeaAc?	�dcan�l]Zc�.�O]Zc�i]Z�hjW'hVbeaZY�kVajZh���VgZ�ZfjVa	�Aih�djieji�lAaa�WZ�hZci�id�i]Z�ZY?Z�YZiZXidg(�FdAhZ�hjeegZhhdg�Wn

L��-+;�-Z?AhiZg�B�F�+�L]Z�WAi�Xdcigdah�Aih�ZcVWaAc?�dg�YAhVWaAc?(

O]Zc�jhAc?�i]Z�Aceji�XVeijgZ�[jcXiAdc	�l]Zc�B�?+�:[iZg�WZAc?�hZi	�Ai�h]djaY�WZ�gZVY�Vh�ZVgan�Vh�edhhAWaZ�B�-+�L]Z�kVajZ�d[�i]Z�gZ?AhiZg	�WZXVjhZ�V[iZg�i]Z�cZmi�

XVeijgZ�ZkZci�dXXjgh�B�-+�L]Z�kVajZ�d[�lAaa�WZ�jeYViZY(�Bi�Ah�gZXdbbZcYZY�id�ZcVWaZ�i]Z�Aceji�XVeijgZ�AciZggjei(�Bc�Vcn�Aceji�XVeijgZ�bdYZ	�Ai�Ah�cdi�

gZXdbbZcYZY�id�X]Vc?Z�i]Z�Xdjci�YjgAc?�deZgViAdcLGH�kVajZ(

L]Z�iAbZ�hiVbe�XVeijgZY�Wn�i]Z�Aceji�XVc�WZ�jhZY�id�XVaXjaViZ�i]Z�[gZfjZcXn	�Yjin�XnXaZ	�VcY�di]Zg�X]VgVXiZgAhiAXh�d[�i]Z�hA?cVa	�Vh�lZaa�Vh�id�XgZViZ�V�ad?�[dg�igA??Zg�ZkZcih(�O]Zc�

bZVhjgAc?�i]Z�Yjin�XnXaZ�d[�Vc�ZmiZgcVa�hA?cVa	�Ai�Ah�gZfjAgZY�id�X]Vc?Z�i]Z�igA??Zg�ZY?Z�V[iZg�ZVX]�XVeijgZ	�hd�gZVYB�-+�L]Z�hA?cVa�ZY?Z�d[�i]Z�igA??Zg�bjhi�WZ�X]Vc?ZY�Vh�hddc�Vh�

edhhAWaZ�V[iZg�i]Z�kVajZ(

�=�)TSNLASIC�RHTSDNVM�AMD�4ERSA4S�NF�NTSOTS

O]Zc�hZi�L��-+��-Z?AhiZg�=G�+m�O]Zc�i]Z�WAi�Ah�]A?]	HOEL]Z�VjidbViAX�h]jiYdlc�[jcXiAdc�d[�i]Z�djieji�lAaa�WZ�ZcVWaZY(�O]Zc�i]Z�igA??Zg�XdcYAiAdc�

Ah�bZi	�i]Z�]VgYlVgZ�lAaa�XaZVg�i]Z�XdggZhedcYAc?��GE+m�;Ai	�lAaa�HOE�djieji�hA?cVa�G�+m�=AhXdccZXi�[gdb�Aih�djieji�eAc�VcY�hlAiX]�id�?ZcZgVa�ejgedhZ�BG�

Gjieji	�VX]AZkZ�HOE�L]Z�djieji�Ah�VjidbViAXVaan�ijgcZY�d[[(�:i�i]Ah�iAbZ	�i]Z�hiViZ�d[�i]Z�djieji�eAc�XVc�WZBG�Ld�Xdcigda�i]Z�djieji�d[�i]Z�edgi(

HOE:[iZg�i]Z�VjidbViAX�h]jiYdlc�d[�i]Z�djieji�Ah�ZcVWaZY	�i]Z�igA??Zg�XdcYAiAdch�cZZY�id�WZ�hZi(�L��-+=�-Z?AhiZg�=KP+c�;Ai�id�hZaZXi�i]Z�

igA??Zg�hdjgXZ(�LgA??Zg�hdjgXZh�AcXajYZ�VcVad?�XdbeVgVidg�AciZggjei	�ZmiZgcVa�AciZggjei	�eAc�aZkZa�X]Vc?Z�AciZggjei�VcY�iAbZg�dkZg[adl�AciZggjei(�

?dg�YZiVAah	�eaZVhZ�gZ[Zg�idL��-+=�-Z?AhiZg�YZhXgAeiAdc(�O]Zc�dcZ�dg�hdbZ�igA??Zg�hdjgXZh�VgZ�hZaZXiZY�Vh�i]Z�igA??Zg�XdcYAiAdc	�i]Z�]VgYlVgZ�lAaa�

XaZVg�i]ZhZ�AciZggjei�[aV?�WAih�Vi�i]Z�hVbZ�iAbZ�Vh�i]Zn�VgZ�hZi(�GE+m�;Ai�id�XadhZ�HOEGjieji(

�adhZ�l]Zc�V�igA??Zg�ZkZci�dXXjgh�HOE:[iZg�i]Z�djieji	�i]Z�iAbZg�bdYjaZ�YdZh�cdi�]VkZ�i]Z�XdggZhedcYAc?�AciZggjei�[aV?�WAi	�VcY�i]Z�hd[ilVgZ�cZZYh�id�

Ccdl�i]Z�igA??Zg�XdcYAiAdc�VcY�igA??Zg�ZkZci�Wn�gZVYAc?�i]Z�AciZggjei�[aV?�WAi�d[�i]Z�igA??Zg�hdjgXZ(

l]Zc�HOEO]Zc�i]Z�djieji�Ah�VjidbViAXVaan�ijgcZY�d[[�VcY�i]Z�djieji�cZZYh�id�WZ�gZhiVgiZY�V?VAc	�i]Z�hd[ilVgZ�dcan�cZZYh�id�WZ�gZhZi��GE+m�;Ai�id�hlAiX]
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�GE+m�;Ai�id�djieji�G�+m�KA?cVa�hd�i]Vi�ndj�XVc�?Zi�V�XaZVg�HOEGjieji�hiVijh(

�EAD�SILE�CNMS4NK

KZi�je�=L>F+�;Ai�Ah�+�O]Zc�i]Z�[jcXiAdc�d[�AchZgiAc?�i]Z�YZVY�iAbZ�Ah�ZcVWaZY	G�+:�lAi]�G�+;�L]Z�djieji�lVkZ[dgb�lAaa�WZ�Ac�;

L]Z�hZi�YZVY�iAbZ�Ah�AchZgiZY�dc�i]Z�WVhAh�d[�i]Z�lVkZ[dgb�?ZcZgViZY�Wn�i]Z�X]VccZa�XdbeVgAhdc�djieji(�L]Z�aZc?i]�d[�i]Z�iAbZ�Ah�=L-+�L]Z�iAbZ�kVajZ�

XdggZhedcYAc?�id�i]Z�Xdjci�XadXC�cjbWZg�d[�i]Z�gZ?AhiZg(�:h�h]dlc�WZadl	G�+:�lAi]�G�+;�L]Z�YZVY�iAbZ�AchZgiAdc�Ah�WVhZY�dc�i]Z�X]VccZa�;�L]Z�XdbeVgAhdc�

djieji�lVkZ[dgb�Ah�i]Z�gZ[ZgZcXZ(�l]Zc�GE+:�lAi]��GE+;�KVbZ�Vh�,�dg�-�LAbZ	G�+:�L]Z�edaVgAin�d[�i]Z�lVkZ[dgb�VcY�G�+;�L]Z�edaVgAin�d[�i]Z�lVkZ[dgb�Ah�

i]Z�hVbZ	�l]Zc��GE+:�lAi]��GE+;�-ZheZXiAkZan�,�dg�-�LAbZ	G�+:�L]Z�lVkZ[dgb�VcY�G�+;�L]Z�edaVgAin�d[�i]Z�lVkZ[dgb�Ah�deedhAiZ(

;diidb G�-+; LGH G�-+; LGH

L�FL+ ?HOE

G�+;UegZ �GE+;6-

G�+; �GE+;6-

G�+: �GE+:6,

G�+: �GE+:6-

=ZVY�LAbZ

G�+;UegZ �GE+;6,

G�+; �GE+;6,

G�+: �GE+:6-

G�+: �GE+:6,

?A?jgZ�- ?HOEEdYZ�L�+�=ZVY�iAbZ�Xdcigda
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G�+;UegZ �GE+;6-
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G�+: �GE+:6,

=ZVY�LAbZ

G�+;UegZ �GE+;6,

G�+; �GE+:6,
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?A?jgZ�. H�HOEEdYZ�L�+�=ZVY�iAbZ�Xdcigda
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gZheZXiAkZ�XdbeVgAhdc�djieji(

0IGH�ROEED�CNTMSIMG�LNDE

Bc�]A?]'heZZY�XadXC�bdYZ	�V�]A?]Zg�[gZfjZcXn�XadXC�Ah�jhZY�Vh�i]Z�XadXC�hdjgXZ�[dg�XdjciAc?�id�?ZcZgViZ�]A?]Zg�heZZY�VcY�]A?]Zg�gZhdajiAdc�HOE

OVkZ[dgb(�L]Ah�]A?]'[gZfjZcXn�XadXC�Ah�eVhhZY�id�i]Z�AciZgcVa-,E�-��GhXAaaVidg�h�djieji�XadXC�gX-,b?Zi�dc�,�EjaiAeaAZY�id�egdYjXZ(�L]ZgZ[dgZ	�WZ[dgZ�ZciZgAc?�

i]Z�]A?]�[gZfjZcXn�bdYZ	�ndj�cZZY�id�ZcVWaZ�i]Z�AciZgcVa-,E�-��GhXAaaVidg�h�[gZfjZcXn�bjaiAeaAXViAdc�[jcXiAdc	�i]Vi�Ah	�hZi

L�C�K--Z?AhiZg?,P>F;Ai�VcY�lVAi�[dg�V�XZgiVAc�eZgAdY�d[�iAbZ�jciAa�i]Z�djieji�d[�i]Z�bjaiAeaAZg�XadXC�hA?cVa�Ah�hiVWaZ( L]Zc	�ndj�XVc�hZiL�C�K-

d[�L�,PK+�;Ai�id�bVCZ�i]Z�iAbZg�XdjciZg�ZciZg�i]Z�]A?]'heZZY�XadXC�bdYZ(

Bc�i]Ah�bdYZ	�i]Z�hnhiZb�XadXC�VcY�]A?]'heZZY�XadXC�VgZ�VhncX]gdcdjh	�VcY�hdbZ�gZ?AhiZgh�"hZZ�L�+�L]Z�gZ?AhiZg�aAhi��ldgCh�Ac�i]Z�]A?]'heZZY�XadXC�YdbVAc(�

L]ZgZ[dgZ	�i]Z�Xdc[A?jgViAdc�VcY�gZVYAc?�d[�i]Ah�ineZ�d[�gZ?AhiZg�VgZ�Vahd�VhncX]gdcdjh	�VcY�ViiZciAdc�h]djaY�WZ�eVAY�id�i]Z�deZgViAdc(

L]ZgZ�VgZ�cd�heZXAVa�gZfjAgZbZcih�[dg�cdc'XdciAcjdjh�gZVY�VcY�lgAiZ�deZgViAdch�dc�gZ?AhiZgh�Ac�i]Z�]A?]'heZZY�XadXC�YdbVAc(�O]Zc�XdciAcjdjh�gZVY�VcY�lgAiZ�deZgViAdch�VgZ�

eZg[dgbZY	�ndj�cZZY�id�lVAi�[dg�V�hnhiZb�XadXC(�?daadl�i]Z�hiZeh�WZadl4

/��OgAiZ�gZ?AhiZg�:	
0��OVAiAc?�[dg�V�hnhiZb�XadXC�"FGH�Gg�gZ?AhiZg�jcYZg�i]Z�deZgViAc?�hnhiZb�XadXC�5

1��-ZVY�dg�lgAiZ�gZ?AhiZg�:�dg�;(

2��OVAiAc?�[dg�V�hnhiZb�XadXC�"FGH�Gg�gZ?AhiZgh�jcYZg�i]Z�deZgViAc?�hnhiZb�XadXC�(

O]Zc�i]Z�gZ?AhiZg�jcYZg�i]Z�]A?]'heZZY�XadXC�YdbVAc�Ah�gZVY	�i]Z�lAYi]�Ah�2�;Ai�gZ?AhiZgh�XVc�WZ�gZVY�YAgZXian	�VcY�gZVY�+0�L]Z�kVajZ�d[�

i]Z�WAi�gZ?AhiZg�"G�-+:	G�-+;	�B�-+	�L�FL+�	�[Aghi�gZVY�i]Z�kVajZ�d[�i]Z�adlZg�gZ?AhiZg�VcY�lVAi�[dg�V�hnhiZb�XadXC
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 MCVG�SGOF.OI�NPFG
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