$

%!& !
()

#); #)); 6); 6),



5 5
2 <
( 7 (
=)>*? =@AB?2 C +
5 +
=@,B?2 & 7 5 ( 5
(
=)>>9? =@DB? 5 + 7
2 $
2 &
( =)>>D? =@D9B?+
7 + (
& E E 4
2
& ( 4 5 55 5
5 1 2
+ :'--)? =
2 5
5 +
: (
+ + :,--)'? =@,
+
5 2
(
(5 +( (2C +
F 0 F
( ( (
2 & 4 G
=l ? 6 & =)>>A?=@,)B
# # 2
& :5 E 50E
(
! F o+ =--D? =@,>
—@*B? + =--)? @,B

(54 5 2& 5 5

+ 5

B?+

N

= _-*7



2 & 5
2
4 5
2C 4 5 55 +
0 5 5 2C +
(( 5+
$ F
2& 5
4
2 &
7 5
( #
=---? @)*B+ +
( 7 5 2
( 7 F
4 ( 1
1 (
( + =-)? @,B2
/ 8 9--
23
( F
( 23 4
1 4 + 0
502& (
0 1 +
1
4 1 4 4
4 1 4
=6? + #
1 : (
2 &
0 1
1 2& 4
+ ( 5+
7 5 5
=@))B?2
+ =,--)? =@,B?

=-*? =@,-B?

5

4



( + 1+ 0 2
1 (
1 )+ 4 1 ( (7
F E S5E 1 2 &
F 4 1 2 &
( 4 1 +
1 4 ( E E1 4 2
& 5 4 1
75 =67 # 2 =-?2=@HB? + 3 I
=,--A? =@*AB?+ ( 7
( 1 2/
4 1 +( 4 1
( (1 C 5 3=-D?
=@,B? # 3 =@)-B?2 / + +
7 23
4 5 2
(1 +: 6 + 4
+  #& 2 & 5 (
7 F 2
& 5 ( 1 4 (
4 1 +
=-)? @,B+ 5 1 +#
# 5 =)>>H? =@*HB? +3 | =,--A? =@*AB?2
3 4
7 5 C5 3=-D? =@,.B?+
7 5 ( 2
/ + + 5
8 9-- 7
< =<<&? # =)>>>? =@>B? 4
( (
2 & 7 5 0 + 1 +
0o + 1
+ ( # 3=@))B?2/ (
(
)& F 2
I+ =--*? =@,-B? 2



F 0 1
( 2
3 5
23 (
( 1 2 &
(
=,--A? =@*AB? (
F (234 5
( 5 ## 5 +
23 4 + 5
7 5 0 61 (1 (
4 2 & 57 4
(
5 5 (1 2&
4 1 = 6 (1
: 5
( 0
1
5
+ 0
0 54 ( 2 + 5
( 2/
1 0 5 b5
( 5 4
57 2
/ 7
: 4 5
0o + 50
4 + 61
7 7 +
(1 2& (
7 7
( (
5 61 4
1
= ? +
( + 4
1

(1



?2 < + 50
= ? 1 4 2
& 5 + =7
( 4+
=2 ( ## 5 + =D?5 (
+ =9?
=A? 2& ( 45
2
/ ( =-D? @B =)>>H?
@9B2 ( 4 ((
5 4 2< 4 +
+ +
(
2/ 2 3
4 ( JJ5
57 2 7/
( 7
+ 1 2 S+
57 57
5 ( 7% 7
2 & 5 (
+ :)’?
5
2 7%
_ =7
( =-D? @*B : J J5 4 2



2 &

((
574

2 &

S5E1

2 &



4 2
& 4 + 4 1

+# # 5=)>>H? =@*HB

| =,--A? =@*AB? 75 =67 2/

0 1 4
4 K4 4 K4
2 & 4 4
6 + # # 5 =)>>H
/ 4 + 4 1
( 1 (
4 =D?
/ +#  # 5=)>>H
6 ( CC 5
5 ( 5
2/
+
5

(¢ ( 2
# 5 =)>>H? =@*HB? 6 5
(

( ( 2 &
5 (

~—

&FF =)>>D? @DAB
@*-B 2

? =@*HB?2

? =@*HB?2 &

+ #

=)>>D?



& 6 (
5 2 & + +
## (2
& 6 +
( 0
+
/ ( + 6 4
4 2 < +
=>>H? =@*HB? # +6 + | =--,? =@HB?2
/ =,--9? =@D)B?
=@*B?2 & ( 5 ( (
! « ( :
( + +
o2& ( (
: +
( # ( 21/
+ 2 & 4 (
! "#
! - "#
& =?
&FF =)>>D? =@DAB? L =)>HA?
(
/ (
; 5 (
5 ( 2 &
& 4 +
5
! —"#
! - "#
! ( ( (
+ +

(

2

=H?



$ 8
$
52
0
: ( 2 &
=)>>9? =@.B?+
+ ( ( 4
5 (
b2
& ( + +
(
(
( (
S G
5 ( =>?
+ + 5
(
( 2 +
D< ( =-D?=@*B?2
o =,--9? =@D)B? (

2

2/

5 (

=))?



=,2)?+ ( + ( (

1 4 4 +
: &FF =)>>D?
=@DAB? 3 =)>>D? =@*B?2
P #
% 5 5 :
% % 5 57 5
23 4 + 0 (
1 2
/ 5 4 7
(( 4 (2
1 2
& 4 I+ =,-*?
=@,-B? 57 4 F o+ =)>>D?
=@,HB? ( 5,7 0 7
F = 1?
% & :)*‘?
()
& 4 + ( 4
5 57
) 4 57 2
& 1 (
(1 &
+ 50 1
2
& 4 5
7
: 5 X
1 I+ =-*? =@,-B?2
/ 57 + 7

57 2

)



# + 3 =--D? =@))B?

( 7
> 5 +
5 4
* & =)D?
' ()
S ( 5 (
( * 5 +
1 ( 5
=? | 0 5
10 1 >
| 4 5 (
>0 - =-D? = @,>B?2
4 (7 !
" & =)9?
I ( ) + +
* 4 ( 7
° 57 2 & +
' * =)A?
* +
+ (
(2
5 0 (
(
= F + = -D? =@ >B?
=C 5+ 3 =,--D? =@,.B??72
=*? 06 0
1 2



& 4
4 5,7
% &
' ()
6
( =,2,22
2
=D? 6!
10 6
6! 5
50 F
5
% &
' ()
4
6
=97 6
& 4
52
0
( (
% &
()
4
61 2
57

+3 | =-A? =@

4

0

2
6

=--D? =@,
+
57

2

6 2

3 =,--D? =@))B?
(

)*

>B?

5
61

*AB?

=)H?

F7

I+

:)>?



/ 61 6
4 + 4 (1 2
5 4
% & =,-?
1 ( ) 1
+ 5 # 3=-D?=@))B? C 5 3-=- -D? =@,.B?+
5 0 5
2 & 1 +5
2+ (1 4
5 ( 2
+ 5
( 5 =H?2
( + 5 +
( 4 =72
& + 3 | =,--A? =@*AB?+ + 7
57 4 7 F 7
C =p>>*?=@,AB?2 & 4 7
2 + 5 5
4: + 3 | =,--A? =@*AB?2
=? | 0 5
10 (1 2
& 4 : =A? 5 5
5 ( 7 |
% & =)?
() + +
=H? ( 1 2
& 4 7 =)>.*? =@AB? (
1 1
% & = 2

)D



4 =9? 6 2/
=9? 6 +
0 2
5
7 5 + 5
1
2 4
5 # 3 =-D?=@))B?
% &
()
:),?
5 (
5 0
1 5 4
(1
+ 5
( 6 2
% n
v
2/ 5 4
A
(
% =)>>? =@*9B?
=

)9

7

5

+

5+

= *9



:)’?

%

=*? 6

%

=D? 6!

%

=9? 6

%

4

% &! "ol - . =97

' () b !
[0#122 !

% &! b - =A?
() " L +

[0#122 |

4
% &l Lo = 2

() ! !

"3443

4

%

() ! [ +

3443

4
&! I
() ! !

% =>7

#I5/# [# "3443

)A



% % &' to ! =*.7
' o) ! )
=2 | 4
% % &' to ! =*)?
' o) ! [ +
=H? 4
% % &! I ! =* 7
() I N
/ ( * 222 (
( ( + G
5 (
=H? =)>>9? =@.B?2 (
4 =2D?2
& ( ! 5 5
(21 4: !
F 2 ( +3 | =--A? =@ *AB?
+ =,-*? =@,-B? (
( 54 + + !
+ ( F
(+ =,--*? =@**B?
=)>>H? =@*,B7?2
/ =A?7=H? =)>>9? =@.B? 4 (
( F2 =H?+
5 -5 2 &
5 2



/ (M ( # # = #H#? 7
+ : ( #( 6 ( 5 =)>>A?
=@)DB?+ =,--*? =@*)B? =)>>H? = @*,B?2
% % ( + ( =7
? ( ) +
) ) ) ) 67 7
( 2 /
7
1 ( ( (2
+
5) % 5% ) 5 ) 5) =**?
5% ) + 5 ) (7
( ( ( 5)
(( ( 217
1
( )+ + (2 & 5 7
1 (
(
1 ( 2 &
( ( 5 (
5) % ( (# 0
C + + (7
1 ( 21/ + 7
5 ( 5) % 5 )% 1
( 5) %2 3 7
1 ( 5) % ( 5
)7 ( 5))) ) %
5) ) ) ) % +2234) ) ) ) % 7
( 5 ) % +5 )% +222 +
5 )% 2C + 5 (
( 5 5
( 2 &
#0 C F +
+ 5) % 5 (
2



& ## 5 ( 4

# + ( 5
## 5 6 (( 6
=)>HD? =@,,B?2 & 6 (( +
( 7
( 2& 6((
5 )
# ) 5) )
# ) 5))
# 7 ) 5))
# 5
# S
# 6 S
# S + F
5 (
5 5) % 2 (+
2 &
6 (( G ( #(
=)>>A? =@)DB?2 & G
2/ (5
5 E E +
(
2 & (
5 ( +
S =,-
( =)>>H? =@DDB?2 /
4 ( 5 +
( 5+ (
& 6((
7 ( + +

)>

)

5 +
5 +

*? =@*)B?

+



6 (( ( 7C 5 = c? 7

2 =)>9*? =@D-B?2 & 5 C 5 (
( 5 5 (5 5
#
=*D?
(( 8
5 - *
8 5 - =*9?
I ( +
( 5 6 (( (7
(2& 5 5
+ G 2
( 5 5
5 ( 5 ( 5 5+
#( 6 (5=>>A?=@)DB? 2/
C 6 (( +
C7 ( 5 ( +(
5 6 (( 2 &
5
( #( 6 (5=)>>A?=@)DB?2
/ ( 5 7
( 5) %2&
5 5 5
( 2& (
( 2 +
5 55 5 5
+ =,--*? =@*)B?2
( I |
& ( ## (
( : o
2 =)>>9? =@.B? (G 5

(+ 1 I (



% (

1 o+ + +1+ 9
-2 2 - 5 (
9 S - — — =*A?
|
$ $ o
$ $
+ +1 +
- -+ : $ 2 $ 2 5
)2 =)>>9? =@.B? 9 1 % 5
( ! 21/ +
-2 2 2C
5 ( % (
% 2 - =*H?
% -2 =*>7
/
( 6 (( 2
S ( ( ( %
F 5 6 ((
2 & # # +
( ( 5
5 5 2 &
(+ 5 6 (( +
% 2 - + + 5 +  + o+
= % + 1
(7 (2 +



% 2 - + + 1 4
+ o+l o+ % 2 -2
( %
1 ( + % 2 -2# 5
H# o+ E E S5 1
2 & 5
5 5 2& (7 (
( + + 1 (
( ( ( 1
=)>>9? =@.B? + (
( 1 6 (( 5 2
+3 | =,--A? =@*AB? ( (
## 5 (1 2 &
F oo y
( (1 2/ 0
( ( ; ( +
+ ( (2 4 5 ( (
5 % 2 - =D-?
| ( (
5 5 =D)?
$
$
5 F2 =>?
— — =)>>9? =@.B?
> 4 F2 =7
=,--9? =@D)B?2/ : 4 (
( + : (

% +% 2 / 5 % % 1



4 ( 5
-9 I
9
9 I
9
9 4 F2 =*A?2
(= 2
5 2 -+ % + % ( +
+
& ## 5 (
( ; (
1 5 1 +
## 5 2 C + ( 4
( 5 7
1 2
$ ) mn
/ (M (
( 6 (( 5 2
61 0
+ 4
2+ 6 F2 =>7?
6 6! ( 5
57 1 2 &
6 2
/ 5 1 4
( (1
! F =*2+ =92 =X
( (
! 2
+3 | =,--A? =@*AB?

+

((

3# 2 - D2
3 -2 —D*?
;( 7
5
=DD?
5:5
% 7
(
(
(
(
1
(
+
2/ F



+ 0 ( ' 4
50 + 5 4
21/ 5+
1 + +
% + 5 ( ;
++ 2
.+

+ + 2

) & () +
( +

% % % % %

( ( 57 57
5 : ( 5
1 % *
4 5 5 (
=)>>9? =@.B? - -
5
% - %
=)>>9? =@.B?2
5 + 5
5
% —_— % -

%

%

% 2

F2

_2<

=%

%

=D9?



F2 =72 &
< =*A? %
5% ) o
1= %
& ( ( 5 (
% -2
=)>>9? =@.B?+
2 5 -) # 9 52
+ (
C 5%) * % (
$__
2 & 1 5 5 (
( =DA?+ 1
)>HA =@).B? =)>H.? =@D*B?2 /
1 55 = 7?7 6 3
1 H2 &
G ( 5
2 % )7) +
21 (
+
( ( >2 | 5 4
( 5 % ( % (
H3 6 3 =)>>2?
=)>>9? =@.B?2
>8
5 5

5

& (
2 ]
1~ %
=DA?
% 2 -
2< 5
% +
%
) %
5
+

=)>>7? =@,DB?+

=D.?

=@,DB? (



/
( +

Qo O

#

(

5
+ 5
3 =,-*? =@)-B? 55
( ( 2C + 5
+ 5 =)?
( F2 =DA?
( (
( = E E E E
( 21/ 5
2
( (
+ G
4 2 + (
4 2& 5
M (
( +
2
51 (
5 (
) % 5%% ) % **
% % & T+
_ — R
-
; : (
2 & +
( =5 ?1 5
2 +

F2

% 2

2 &
=*A?

=DH?



5)7)

-
( +
57 +
( 1 2C
3 =>>?=@,DB?23 54
5 F
( 1+
0 +
( G 2
( 5 F2 =D>72
(
=)>>9? =@.B? 5 : (
(1 2
(
( 5 (
( %
% (
(
% 5 ; 5
5 5
( (
+
5 % 5

21/

%

=D>?

=9-?



(  F2=92
4
5' N 55
(
7C 5 =C?
5
) % 5 ;
5
(
2

< %
| — <0
) # &
5
—
b <% # &
4  F2 =D.?
2/
% % 2 &
=)>>9? =@.B7?2
+
( 2&
(
5 : 2" 5
5
=9)?
5 5
(
5
2 &



>>

>>

"2 &

M

23

+5

>>

2 &



5; ( ((
5 + 5
(
5; ) » % 5%) % % 5; ) =9*?
% O I |
% % & + 5
! ' +
5
5; ) » % 5%) o % 5; ) =9D?
% % ! I+
% () & 5
! +
3 ( ((
2 & ( 5 2
2 =*,?
/ + 1 7
1 (
12/ 5 '
+ 0 4
+ 5
2 + F2 =DH?+ =9*?
=9D? 1
( * 2
5 (1
* 2
<
5 ) % 5%% * ) 5 ) |
(( 5 ( 7
5 =7



4 5 (
5% % * )
/
*
5 ) % 5%
5 ) ( ,
5% % * )
+ (
57 2C
5'" N
( 1 5
57 2
< +
(! 12
5
/
5
> =2 $
5 2
* + ,
/ 5+
0 -2/
-3 4
1 + =92,?
2

")

% % &
%* ) 5 ) (
(! (') !
(! (!
% % &
5
7
5 1
, (D
1
0 23 7
5 ( = +
=2



) H#

$ 0 )4 4 =997
6 ,
) 4 4 4 + 4 ?
?2 6 ?2? 2?2?26 ? ? 6 + % %
57 6 (
4 0 ( 57 62
I . ( ( * 6
( ( 62 & 5 + E 7 5E
+ ( ( ( 5 74
6 2
/ 7 47
+ ( ( 7
7( 57 2" + =997
( 7 ( 7 7
+ (23
( 5 54 5
F ( 5 (( =9972 +
4 ( (+ S
+ (
( E BE 2
3 F2 =997 (
g 0o ) 4 =9A?
- 3 0o ) 4
5 ) 42
& 6 ( ( 5 5
5 ) 4 5' ' )4 5') 4 5 )4 =92
& 5 6 51
(

5 ) 4 =9H?



5' )4 5 ' ) 4 5'
5 (+
5' )
/ + ( F
0 1
- 1
4 61
| ( 1
/5 4 + =
; (2 5
( + @ +
$ @
& + (
: (2&
2
/ ( F2 =9.?7 =9H?
4 5 5' ) 4 +
5 5' '
5 5
4 5 5
4 =)>>>? =@D,B?
=--,? =@)9B? : ( :
=)>>>? =@D,B? 1 (
5 0 2 =,--D? =@)HB? : (
5 0 ( 1
+ 4 :
5 N2/ +
( 5 : 4
50 2
) < : 4
=)>>>? =@D,B?2

**



5' ) _
5 4 4) 5 ) 5 ) =A-?
. 5 ) _
5 ) = =A)?
5 ) 5 )5 ) 5" )
5
4 4 2 (7
5=A)? =A-?
5' ) =A,?
5 ) 5 ) 5 ) 5 )
4 5 4 5
5' ) (4 A E E
+ 4 (( ( 4 ') 4 23
4 (4 B A26 A
4 5 (( ( 4 5 ) 4 +
5 ) 4 4 A
5 =A,?
)2 A BB B (( (
B B A 5
"B 50 & (9% ) =A*?
"+ B : : =A,? 7
=)>>>? =@D,B?2 3 4. % & ( 7
5° () + 5
4 2 : BB B
& & g RN T
2 5
54 5
5 A

*D



92 6 )2 2
/ !
6 A
6 4
5" ) 4 ( 2 &
A G (
5 50
(5 2
+ ( 5 4
o 2/
( ( 4 2
/ 8 9-- -)K-,K
“HK¥)K, . %&! (
9 #3#D/ 3'11 D142 & 8 9--
( 2 & (
7 5 -)K-,K)>H)7-,K-,K,--. 7
5 - K- K,--.7-HK®K,--.2
& 5 4 5 7
+ 5 * 0™ (
& 5 )>H. E 2

>>>K,---K,--)2 & 7

*9

=AD?

2< 6
A F2 =9A?2 |
(

)>H)

8 9- 2

|% (



2 & 5 7

2
& 5 89- :
+ (
7 =)>*? =@AB? (217 ( =)? 45
=)? :
57 8 9- : b5 8 9-- 57
8 9- : 57 2 57 7
( + 5
2 & 8 57 + +
: 54 5 & &
" & )I28& 7 0
7 2 & ( (
8 9-- 2/ 4 5 =2
8 9--
2 & 5 (
2
* $ #
*
4 1 (
5 5 (
2& 5 + +
F 5
( 1 ( 5
0 + + 5
5 F 5 2
& ( (
+
5 2 &
5 (1 61 7
( C5 3=-D?=@,.B?+
< =<<&? 4
) & 7 2

*A



( 2

& ( O7 =--*? =@)B?
# 1 = ( 1
? 0 23
+ S 7
2/
+
( 2 C +
5 ( (1 0
+
( 21 4 + 7
57 +
( 5 5 0 =0
? (1 I
2 + 4 47
0
5 (1 = 1 7?2
/ 61
0O + +3 =,--A? =@*AB? 4 2/
+ +
( + ( 5+
2
4 4
5 5 =67 5 47
+ F 54 2
4 6
2 4 ##
8 9-- ) ( =572 & + 7
6 4 2C + 75 5:
4 + ( ##
8 9-- 2 + 5 ( (
% " 6 8 9--
2 & F

) =92,? 2



2 $ 5 5 (
4 6 + +
5
(5 A323 & '2 3
= 1? ( 5 ( 5
2 + 4
6 + (
6! !
4 61
6 F2 = H? =>72/
## (7
( 2
K &) )
( +
( ( P2 &
1
2 (
## 5 + 23
(
2 &
(0 (O
## 5 2
( =D?2
( 5 5
* 0! ( 2
/ .
1 ! F2 =%)?
4 #H#
5 K
+
1 4
5 (
1 72+ ' + 4
D4 +
6 4 + ( 5 2

*H



23

=D?+ (0 (O 5
## 5 2 4
(1 ( 55
2
5 + 5 5
4 1 4 =61 ? 4
= (12?2 0
57 ( 0 1
2 & %" ( 5 5 5
2
* % # ! *//
( =D? * 0% ™ (
8 9-- 2/ (= ?
( 4 7
2& ## 5 57 1
45 =2 7 =)-? 5 5
1 2 & 5
+( 7 ( 7
( 61 7 (1
5 =92)72 <
1 57
( 5 5 4
1 2 1 4 5 5
& + ( 1
- 28& (7 (
. ( 2
/ 5
= -*? Z@**B?2 < + 4 =,077=*7
: 2/ 5
F o+ 57 F
50 4 + + 57
F 5023
(2 C + (
( ( 5 ##

*>



+ + 4 7
# 4
(=*22 4 * *
+ +
2
& + >
4 5 ( >
50+0 1 2
2 510
5 50 4 4+
F + :’--D? :@,>B?2 1 57
4+ ( 2/ +
5 0 ( 47
5 | 57
2
1 + !
/ 50 57
5 5 >
0 = 5 % 2 & 1 = 5
& "2 & 5
57 7 (
502/ 1
&2 & ( ( ( 1
( 2 /
50 ( (
( ( =*?2
5 5 2& 50 !
( 54 + &%&
61 + 6 6!
/ 6 1 50
0 2 &
4 50 (



H#

57
61
& "
4
2 C
I%%l
5
&% 5
5
2
0
23
&
5
( =22
F



( + ( +
( =*72
$ + 4 1 +
4 ( E E1 4 +
4 57 F 2
0 S55(+
5 5 7 ( +
=92*7?2
*2 &
6 61 (
1 1 5
5 ( =22 &
0 ( ( 7
| % (
( =72 & +
1 2 + 4 +
0 4
1 4 1 + 5 7
( ( + 1
2
* #
/ : 4 ( =%297?
7 7
0 23
1 + =92 ,?
2
/| ( =97 =7 $ (7
6 6 + $ 4 F2 =9>7?
0 4 4.
H#HH# =? 809- -) K-,K)>H)7
-K-K,--.2 8 9-- + $ +
89-- ( ( -)K-,K)>H)7
-HK¥K,--.2 4 + $ : 7



) 2 2
< 7 = 6
5
1 ( 50
4 1 2/
54
+
( ( 5 5 0 2 <
50
2 + 4
61 7
2 5 61
=92,7+
( M
+ $
(
$ + 1
&
( + 0 5+ 1
1
< 7 = 6
54
(
54 2/
7 (1
(
2/
+ 5
[ ( =A? =H? 7
= 6 ?
54 # +# #
( 2 3
5 ( ( 5
5 2&
( F2 =9A?+ (7

D*

2 (=92
+
7 (1
7 (1
5
0
5
2
2 (=7
7 7
2 3

61

2/



7 K-, K)>H)7-

- KK, == 7-HKH)K, .
7

7
2 &

DD

(1 2C

+

K- K,--.

=92,?



=-*? =@,-B?2

5 4

D9

47



( +

5

E(5E

DA



+

57

%

0

I+ 6+ 6!7 71

2

& ()

71

57
% % %

%

4

?+

=A9?



- - + M
57 '2C +
- 15
5( &) + % , =AA?
( T
) % $ &
el A
*2 5 )
& ) ) , DF D F
+ M 2 C +
15
5) &( + % , DF =A.?
F F o % &
D F F D j +) ' ' (! I+ 2
D2 5 +2
3 + 5 F + =,--D?
=@,>B?2 4 5)7)
+ =AH?
G + =A>?
3 1 (
G 4 G = > G , -G F o+
=--D? =@,>B?2 / ! > —

DH



U1 Ro

2 &
)95(

5G & ( )

> - /00 /0O

/00 5

5 G & ()

A G
4 A
G

F2 =AH? =A>?5

92 5

%

(

%

%

I
V

5% )

D>

%

%

%

&!

15

-?




5 %

5 %)

)

%

(

)

# #

%

%

%

5% )

5 %

)

*2
% * )
+
! +
% % &!
*
% * 5%) % **
) 5T )
% % & I+
_ . - .
% % & ~+
! +
!
!H (!
(! (')
(!
5' 5'



((
5 %

(

%)

+
5
1 4

1

) /

) /
[0#1 22
1

+
%
+ 4
(
%
+ |
% %

9)

(
? 12
(2 + 4
+ -
) ) 2
-2
0#122 |+
% 5% % | )- 5 -
% 5% % | )- 5-
21 4
% % &! . -+
- +
( 2
2
5% % ). 5.
2 /- +
+ | !
’ _E E
& 1t T+ T



5&

/3

2 &



)2



D2 5

5 )% 5 ) 5

( 57 5
C 5 (
92 5
+
5 ) % 5% %
(
2 &
F ool +

9D

) 5

23



71 4
+
6! (2/ 5
(!
57 1
( 57
## 5
57 1
% 5 )
)5S )
5
_ +
(_
(! (!
(!
I
(!
(! (!

99

2

(



%

9A



8 9-- 57 2 2
I "%/ ' ! & & |" &
P&/ ! ! &&' T
/ % &&! | "
&( )2 89-- 57 2
1
& ( ) &
2
2
| 2
: 2
6 1 + 2 2 0
s L | ) 2
6 5 2
61 ; 5
6 1 + 2 2 1
& ( )
6 2
(1 + 2 2 0
& ( )
2
2
| 2
: 2
( + 2 1
& ( )
2
2
&( .2 89--
2 89-- * %M | +-)K-,K)>H)7-, K- K,--.2
= ?

2




(%

| O# /-3 1#

21" 123 2

-3 1#

9H




( 1

K-,K)>H)

9>



A-

2 % )7 22
R I % 1 9%
! "0/ I %l& I'&
6 & & & [1&° !
6! ey &&'!
% &% & |1 & I
! %"/ &" %" (1" T
&( 92 $ ( $ 4 F2
=9>7? 0 4
4: ## 89-- K-,K)>H)
- K- K,-.2 8 9-- + $ +
89-- ( )K-,K)>H)
-HK*K,--.2 4 + + 2
+ + )7 2 2
+)7
*  0p™ * "0
# # # # # #
0 2 : T
! ‘& "l 'l 1&
6 % | %& %" "
6! ! ' %" | &
g & | r " g
! &% | " &! %'
&( A2 $7 = ?
0 2< 4 +
4: ## 89-- K-,K)>H)
- K- K-+ = ? 54 #+# #
5 F ( K-, K)>H)7
K- K- - K*K, - 7-HK*)K,--.2 3 5 7
F 5 F2 =9A?2




2 % )7 22
[/ "I& & I 1&"% g
! % ! o %
6 "& &&& 1% |1l 1%
6! &% % ! Lo !
' & %& Il "
I % I I "06& &%
&( .2 $ ( $ F2
=9>? 0 4
4: ## 89-- J) K-,K)>H)
-K-K,--.2 89-- + $ +
8 9-- ( - )K-,K)>H)
-HK*K,--.2 4 + + 2
+ + )7 2 2
+ 97
* &
# # #
! I
6 1& ' '%
6! 1& "%
& & | ™
| " | &"
&( H2 < 7 =7
0 2< 4 +
4: ## 89-- 9) K-,K)>H)
- K- K -+ = ? 54 #+# #
5 F (
JK-K)>H) -HK*K,-.2 3 5 F 5
F2 =9A?2

A)




<5 )2 89- : 57 57 + -)K-,K)>H)7
-HK*)K,--.2

S&P 500 log-level 01/02/1981-08/31/2007
75 T T T T T T

4_5 1 1 1 1 1 1
0 1000 2000 3000 4000 5000 6000
# of observation
S&P 500 log-returns 01/02/1981-08/31/2007
01 T T T T T T

-0.25

1 1 1 1 1 1
0 1000 2000 3000 4000 5000 6000
# of obsemvation



<5

2

skewness

kurtosis

ns

0.5

a0

45

40

35

3a

25

20

n days S&P 500 returns

A*

89--  =)K-K)> H)7-,K-,K,--.?
=)7 22
Skewness of &P 400 returns.
1 1 1 1
0 Al 100 1580 200 260
n days S&P 500 returns
Kurtosis of S&P 500 returns
1 1 1 1
A0 100 180 200 260



HH 8 9-  =)K-K)>H)7-,K-K,--
50+ 7

%107 miu kappa,,
15 0.03
1 :
0-5 M -
0
0 0.5 1 15 2
draw % 105 -
theta, sigma,

T 0.25
8 0.2
9 0.15
0 0.1
& 05 1 15 2 B

0 0 0.5 1 15 2
draw % 105 draw % 105
%107 Iambclaj miuj Sigmaj
8 04 0.4
6 02 03
4 0 02
2 02 01
0 -0.4 0
0 1 2 0 1 2 0 1 2
draw x 105 draw x 105 draw x 105
smoothed log-volatility h, smoothed jumps q,"J,
-6
0 1 T
T
8 J
01
-10 1.0.2
-12 L 1 —1-(.3
0 2000 4000 6000 0 2000 4000 6000
# of observation # of observation

AD



<5 D ## 8 9-  =)K-K)>H)7-K-K,--
=? 4 5
1 2
w10 miu tho
10 1
0.5
5
0
0
0.5
5 ! L L -1
0 0.5 1 15 2 0 0.5 1 15 2
draw % 10° draw % 10°
kappa, theta, sigma,
0.04 -8.5 0.25
0.03 -9
0.02 9.5
0.01 -10
0 -10.5
0 1 2 1 2
draw " 105 draw " 105
0 Iambda miuj sigmaj
8 0.4
6 0.3
4 0.2
2 01
0 0
0 1 2 0 1 2
draw % 10- draw x 1[]5 draw x 105
smoothed log-volatility h, smoothed jumps g,
-6 0.05
0 T -
[T |
8 1008 I‘ | ‘
-10 0
0.15
—12 0.2
2[]00 400[] GU[J[] 0 2000 4000 6000

# of observation

A9

# of observation



<5 9O ## 8 9-  =)K-K)>H)7-K-K,-
=*? 0
1 50 2
107 miu kappa,
15
1
04
0
0 0.5 1 1.5 2
draw w10’ draw x10°
theta sigma,

20

10

25

0.5 1 15

draw

1 0.012
0 0.011
A 0.01

1 220 1 %099 1 2

]

draw %10

smoothed VG jumps J,

]

draw x10° draw %10
smoothed log-volatility h,

0 2000 4000
# of observation

L 20 L L L
6000 0 2000 4000 6000
# of observation

7+



<5 A ##
D? 4

15
10

5

-10

-158

8 9  =)K-,K)>H)7-,K-K,--
0 +
2
_4 -
%10 miu tho
-0.2
1-0.4
-0.6
-0.8
: ; : 1
0 0.5 1 15 0 0.5 1 15 2
draw ” 10'5 draw % 10'5
kappa, theta sigma,
10
0
-10
-20 .
0 0 1 2 0 1 2
draw x10° draw x10° draw x10°
v w107 9amma; sigma,
1 0.012
0 0.011
-1 0.01
-2 0.009
0 1 20 1 2 0 1 2
draw % 10'5 draw % 10'5 draw % 10'5
smoothed log-volatility h, smoothed VG jumps J,
0.05

0

-0.05

0.1

§

2000
draw

e

4000

15
6000 0

2000

4000
draw

6000



<5 ## 8 9-  =)K-K)>H)7-K-K, -
=97 5 1
4 . . el
%10 miu log(sigma“)
15 -9.2
10
5
0 -9.
5 L L 1 -9.8
0 0.5 1 15 2 0 05 1 15 2
draw x10° draw . x10°
kappa, theta sigma,_
0.04 10
0.03
0
0.02
-10
0.01
0 -20
0 1 2 0
draw % 105 draw X 10'5 draw x 105
Y gamma, Sigmaj
0.015 02 0.2
01 0.15
0.01
0 01
0.005
-01 0.05
0 -0.2 0
0 1 2 0 1 2 0 1 2
draw w10t draw w10° draw w10t
smoothed log-volatility Iambclat smoothed VG jumps Jt
-2 01
-4 1 0
-6 1-0.1
-8 1-0.2
-10 - - —1-0.3
0 2000 4000 6000 0 2000 4000 6000

# of observation

# of observation



<5 H ## 8 9--  =)K-K)>H)7-,K-K,- 2+
=A? 4 0 + (1
5 0 2
107 miu kappay,
1 0.02
0.015
0.5 0.01
0.005
0 0
0 0.5 1 1.5 2 0 0.5 1 1.5 2
draw % 1[]5 draw % 105
theta, sigma,
20 0.25
10 0.2
0 0.15
-10 0.1
-20 0.05
0 0.5 1 15 2 0 0.5 1 15 2
draw 10" draw  10°
x10® sigma, alpha beta
4 2 1
35
1.8
3 0.5
1.6
25
2 1.4 0
0 1 2 0 1 2 0 1 2
draw 5 draw x10° draw x10°
smoothed log-volatility h, smoothed stable jumps S,
-6 0.1
-8 1 0
-10 1-0.1
-12 0.2
-14 - - ——-0.3
0 2000 4000 6000 0 2000 4000 6000

# of observation

# of obsemvation



<5 > ##
=2 4
(1 2
10
5
0
-5

4

35

3

25

0--
0

miu

=)K-,K)>H)7- K-, K, -

rho

0 05 1
draw

kappa,

draw

0.2

0.15

X
-10

12

1 3

draw

0
x10°

w0 Si9ma
2

alpha

-

draw

0.1

0 1

x10°

18

16

il

14

0 1
draw

2

x 10°
smoothed log-volatility h,

1
0.5
0
0 1 2

draw

0 1

% 1[]5 draw

2

x 10°
smoothed stable jumps 5,

iy

1

0 2000 4000 6000

# of obsenvation

.2
0

2000 4000
# of obsernvation

6000



<5 )- ## 8 9  =)K-,K)>H)7-,K-K,-
=H? (1 2
3 - - 2
%10 miu log(sigma“)
1 8.2
0 94
-1 9.6
-2 : ; : 9.8
0 0.5 1 15 2 0 0.5 1 1.5 2
draw % 105 draw % 105
kappa, theta sigma,_
0.01 20
10
0.2
0.005 0
0.1
-10
0 -20 0
0 1 20 1 2 0 1 2
draw x10° draw x10° draw x10°
alpha beta
2 1
19
0.5
18
17 0
0 0.5 1 15 2 0 0.5 1 15 2
draw - % 1[]5 draw x 105
smoothed log-volatility lambda, smoothed jumps exp(lambda)*S
0 0.1
0
-5
-0.1
-10
0.2
-15 0.3

0 2000 4000 6000
# of observation

0 2000 4000 6000
# of observation

-7+



#!

@B O7 +12+ --*+ 55 1 +3 57
@,B + &262+ 2 2 4 )+ 7
5 7 F +3 5 2
H9)- =' ! ?
@B ( + 2+ ,--D+ —4 7
(5" 22
@DB  + 22+ )>>9+ 7 ( 8 9- - 7
+ 5 = +23 +3 +"
+ + 27
@9B + 2+ )>>H+ =# (5" +#7
(572
@AB +<2 2 + & 5 ( +
I+ H)+ A*.7A9>2
@B + 22+ )>>9+ ( ( +
+ >+ A-97A)*2
@HB # + 2+C26 + 22 21+ -+& <
9+ 2,+ *97* 2
@>B # +2 22 +)>>>+9% 5 <
+ # <+ *+ DA*79,-2
@)-B# +2 23+ ,-*+& 4 5 (
5+ & < + 2 /I+ 2+.9 *7..H2
@B# +2 23+, -D+& 7 5 R 7
5+ < ! + .)+))*7)D)2
@)B # ( +22+#22 232 +)>.A+ 7
5 ( (+
+ 2.)+ 2*9D+ *D-7*DD2
@QB# +2 126 +, -+ 4
1 (1
+ < ! + 9A+

D-.7D9H2



@)DB # (+ 2 126 ( 5+)>>A+ # #
+ 1 & +),+ D->7TD%)?2

@)9B # (+ 2+ <2 2 + -+ #
+ ! +

)-H+ H)7*)A2
@)AB #:+ 2#2+ 212/5 + 2+ 22 +)>H9+

+! 9*+ *H97D-.2
@).B + 2+ )>HA+' 5 = 5 7
5+' 1 ?
@)HB  +62+,-D+ # | 5+ 5
< b58%7 &< w7

# + 5 2
@)>B !5 + 2<2+ )>H,+ 5

%5 M +!
9-+ >H.7)--.2
@,'B I + 2+ 2 '2 + ’__*+ & 1
+ & < + 2/ [+ 2%+
),A>7)*--2
@)B6 +22 62& +)>>A+3 S+l 7
& + )+ A9.7AH)2
@,B6 +2 26 +)>HD+ © +6 (( (7
5+/M&
[ 5 +)+A->7TAH2
@B 6 + 2+ )>>9+ 5 +
0 2)>, =< + 22
@DB 6 +322 23 +)>>+ 1 5 6((
5+ + 2D)+ 2 ,+**7*DH2
@9B C + 22+)>>D+ & = " N
+'7?2
@,AB C + 2+ )>>*+ 7
( +

< + A+ *,.7*DD2



@,B C 5+ 212 23+ ,-D+ 4

( 7 5 R + <
2 [T+ '2*+)D-97)D*>2
@,HB F + 12+ '262 212+ )>>D+
+ 8!
+ 2),+ 2D+ *)7*H>2
@,>B F + 12+ '262 212  + ,--D+
7
! +),,+)H97),2
@*-B + 2 2 3 + )>>D+
7 ( = +1?
@*)B +2 2 o+ ,-r+ #H <
+,-*+3 5
@*B  + #2+)>>H+ 7
+3 5
@*B  + #22+ -*+ &
5 + ! )A
,,D2

@*DB I+ 2+ -9+$ 5
! +),.+ JA97).H2

@9B % + 212 12 +)>>+

0 F = 57 5+' 1 +'172
@*AB + C2+ 2&2 3 #22 I+ --A+
+3
@*B ( + 2+ ,--D+ 7 (
## + " < +3

@*HB + 22+ 2 # 2#2 # 5+ )>>H+ &

5+1 < + .+ .>7)-9

@*>B  +2#2+)>*+ & 5+
! 5 D+ )D)7)H*2

+ )H)7



@D-B +'2+ 232 ( + 22 ( + 2C
2 & +)>9*+ IF (
+ # + )+ )-H.7)->,2

@D)B ' + 22+ -9+ ( ( +

@D,B + 2 2 + )>>>+ < 5

< +
9>-79>>2
@D*B + 22+ )>H.+ = 3
@DDB ( +62 2 + )>>H+ # #
+ #
+ ,A+ D7%)2
@D9B ( + 2+ )>>D+ / ( +
.)TH)H2
@DAB +62 22&FF+)>>D+ ( 76
4 =#
L ?
@D.B +$2+)>.+ F (
< ! 9+ )..7)HH2
@DHB L + 22+ >HA+ $ 7 (

2 2& 2 2 5 + 2A9+
+ + /= 5

?

2 &

<

+ >D+

+ D>+



