
�� � ��� �� � �	 �
 � �� �
 
 �� 	 
 � � �� ��� � � � � 
� �� 
 ��

� � � � ��

� �� �� � ��� ��

� "!# $ %& !' ( & # %) *+, + - ! $ % .-/ $ %' / 0/ 1 + %)32 /, + %# 465 /7 8 9 9;:# 4 5 2 / / 7 < = >! : / ? ! : @ %/ > ) $# 465 /

A BC BDE F GHI JKL M JN O C BPQ HR SUT BE JD V

W X X Y[Z \ \] ] ] ^ _` a Y ^ Y�bc d Xe _ Wfg h�i e ^jk \ml X afn bo \

p



�� ��� � � � �� 	
 � ��
 � � � � �
 �

� ��� � ����� � �� � �

& ) / ' / � � � .# 7 + !2 /" @ 9' ! >/7 7 ! $ � # �%$ � �$ � . � & � &(' �*) .+*, -. /

0 1�324 � � 5� � � 6 74 8

9 �;: . � < : =?> @BA : A
C D E �;FG . ���24 H> I> < : G I J H J & p .

K5, 9ML 0# N 57 # ! $ >+ 7 /O @ PQ + E � R . -. /

S ! + ' T# %' + U/ ! 9 9!' %5 $# % @WV X Y[Z ) O � � �# 7 + Y L : ! >+ :, + ' %# $ U+ : / /

@\A
C D = D �� H> I> G I J H J & p . E � FG . � Q ]

^ 9 %# ! $ 9' # >/ 7 O
_a` �;b �*c . � �ed � � 0 ` 1 � � ��3� � �� �> c . � 5

A



� � 	 � � 
 � � � � � 	 � 	 � � � � � � �� � � � �� 
 � � � � �
 �

� 1 / ' %! $��7 , ! 0/ : � 1 / ' %! $ � I �� 	 . .O

@ PQ � E �G . � 

� � C 
 �

����� � ���� � � ]

� �+ ' # + $ >/ U+, , + � 1 + 0+ $ + 1# : $/ � I � � I . .O

@ � Q � E �G . � � �d � � H
G I H � � D � �d �� J H J

�G �
I H � � ]

� �/, 9/ ' / 07 %+ T: / � -+ ' ' +  /, + $ + 1 + 0+ $ +"! !' � CQ Q C . .O

@ � Q � E �G . � � � �d � � H

G p �# I H � � D �d �d �� J H J

�G � p �# I H � � ]

$



�� � � 	
 � � � 	 �� � � � �� � 
 � �

� * / %' # /" / + $ / � 9! $/ $ %# + : !2 /" @, ! 0/ : �' !, 9' # >/7 ! � %' + 0/ 0 ! 9 %# ! $7 /

� � � �' # 7 (L $/ 5 %' + : 9' ! T+ T# :# %# /7 YO � � � Y .# 7 + !2 /" @ 9' ! >/7 7 �

� -+ :# T' + %# ! $ 9' ! T: /, �!' / �+ > % 0+ %+ + >! $7 # 7 %/ $ %& # %) %) / , ! 0/ :O

U# " / $, + ' (/ % 9' # >/ 7 _ 	 �, 2 �*c 2 . � < 
� +
� $ 0 ��� � � �O

� Y 
 ��� � _ 	 �, 2 � c 2 . � _` �, 2 �*c 2 . �! ' + : : < 
� ] � 0 .

� � � %) / , + ' (/ % 0+ %+ + ' / ( $! & $ / �+ > %: @ + T 5 %+ ' / $! % $/ >/ 7 7 + ' # : @>! $7 # 7 %/ $ % + & / & + $ % ! 5' , ! 0/ : %! ' / 9' ! 0 5 >/ %) /, # $ %) / T/7 %

9!7 7 # T: / & + @O � $ 0 � � � � � �O

� Y�� 
 � � � � � _ 	 > _` � �A � � # $ �` �� � � _ 	 > _` �A � � ��� � .

& ) / ' /
� _ 	 > _` �A �O �

2 � 
! 2 � _ 	 �, 2 � c 2 .> _` �, 2 � c 2 . .A ]

"



�
 
 � ��� � � � � � � � � � 
 � 	 � � � ��� 	 � � � � 	
 � � � 	 �� � �

� !+ > ( ! �# 0/ $ %# � >+ %# ! $

� � ) / 9' ! T: /, � ! � . $/ / 0 $! % ) + " / + 7 ! : 5 %# ! $

� =" / $# �+ 7 ! : 5 %# ! $ 0! /7 / �# 7 % +# %, + @ $! % T/ >! $ %# $5 ! 57 & # %)

' / 7 9/ > % %! , + ' (/ % 0+ %+

� � ) / 7 ! : 5 %# ! $# 7 ) + ' 0 %! � $ 0 $5, / ' # >+ : : @ 0 5 / %! $! $L >! $" / �# % @

! � %) / 9' # ># $ U / ' ' !'

�



� 	 �� � � � � � � �� � � 	 �� � � � � 
 � 	 � � � ��� 	 � � � � 	 
 � � � 	 �� � �

−1.2 −1 −0.8 −0.6 −0.4 −0.2 0 0.2 0.4 0.6
0

2

4

6

8

10

12

14

16

18

20

λ
0
 = 1, ε = 0.154

λ
0
 = 5, ε = 0.153

3500 4000 4500 5000 5500 6000 6500 7000 7500
0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

1.1
market
λ

0
 = 1

λ
0
=5

�# U5' / IO !/ � %O !2 /" @, / + 7 5' /7 >+ :# T' + %/ 0 T @ : / + 7 %7 465 + ' /7 + 57 # $ U 1 / ' L

%! $, ! 0/ :7 & # %) 0# N/ ' / $ %# $ %/ $7 # %# /7 + 7 # $# %# + :# �/ ' 7 / *# U ) %O # , 9:# / 0

" ! : + %# :# % @7 , # : / 7 >!' ' /7 9! $ 0# $ U %! %) / 7 / , / + 7 5' / 7 /

�



� 	 �� � � � � � � �� � � 	 �� � �� � 	 � 	 � � � � � � � 	 � �

0.1
0.15

0.2

0

1

2
0

1

2

3

x 10
5

σλ

�# U5' / CO =' ' !' 7 5' �+ >/ �!' 1 / ' %! $, ! 0/ :O # : : L 9!7 / 0 $/7 7 ! � %) / >+ :# L

T' + %# ! $ 9' ! T: /, , + @ : / + 0 %! + �+ %" + : : / @# $ / ' ' !' : + $ 07 >+ 9/

�



�� 	 � � 
 � � � � 	 � 	 � � � �� � � � � �� �� � � �� � 
 � � � � � �� 	 � �� �� 
 � �� � �

�
� �

_ 	 �, � I � c � I . � I> �d �

_ 	 �, � I � c � � � . � Q ]

�' !, + T7 / $ >/ ! �+ ' T# %' + U/O

_ 	 �c . � � I> c �d � . � ]

� ) 1 � p	 c 5� �d � I 
 &���
 ]
0  1  exp(lambda)

0

1

K

C

� S � !�� �" �� � �� �� � �� � �� � �� � T� �� ��� � � �� �� � �� ��

� �� � � � ! � � � �� �� � �� �� � "$# %'& () *+ %, -. /10 ) 243 # 5 !

� ��# 67 8 9 / 2;: <=) > 5@? A ( / 0 ) > 2B3 � % 5? C

D



�� � �� �� � � �	 � �
 � � � � � �	 
 �� �� � 
 � � � � � �� 
 � � �� � � � �

�� �� � �� �� � �� � ��� �� � � �! �" ��  #%$& & '(") *� �+ � '$& , ' -$ -(& ( � ( �"

. " +/ ! �! $ � / " 0 . 5 (" $ �21 �3 4 , ' / �" " " $ � (" # 4 ( � 5 687 " % 6	 9 # ' $& & .:

; # �! � ' � �< (" �" .= > � ��? ( �!

@BADC E) A F @G H IJ = /BK = ) A F /ML = 0 > = 5 5 0

�! � � �! � , ' -& �N /MO K 5 ! $ " $ "  & + � ( � ( � � �:

P � � �Q&
R S� �� � �� �T U � � � � � Q V T � � � � T �� @BA F ) AWC @YXG ! �� � � �Z � �

� � T � �T V � V � � ��� � ��� �� � � � . > � �\[

R S� � � �� �Q � �� Z^] T � V � � ��_ � �  �� � �� �� � �� . > � � � �� �� Q � �T U

AMC / L 0 > 5	 A H K = �� � �� �� � �� � � � � Z � � � � � � �� � �T � � [

`



� � � � �� � �� � �	 � �
 � � � � � �� ��� � � � � � � � � � �� �� � � �

� �� �	 
	 � � � � �! � "  & + � ( � "  # $ / $& ( - '$ � ( � , ' -& �N $ ' � " $ (� � 

� � , � �� /  � � ( � + + "& 4 � ( � , + � � $ �$ $ � �! � , ( � � A � ( # # ' �3 � ' 4

" � 
 + � � / � #� $ �$ " ! � ��" � A # �� # �= " + / ! �! $ � @BA # � ) A � @G ) ) ) ) �# 6 7 � �

( # .# (" $ "  & + � ( �  # �! �/ $& ( - '$ � ( � , ' -& �N ? ( �! � $ �$ A # � �! � �

�: � .# � # ��� ! $ " $ ? �$ ) & 4/  � 3 � ' 5 �� � " + -" � 
 + � � / � � .� � � ��� :

�: �! �& ( N ( � .  # � 3 � ' 4/  � 3 � ' 5 �� � " + -" � 
 + � � / � # � .# � # �� (" $

"  & + � ( �  # �! �/ $& ( - '$ � ( � , ' -& �N ? ( �! � $ � $ A �:

� =



� � � � � � � � �� �� � �	 �� � � � � � �� � � � � � � 	 � � � � � � � � 


0.1
0.15

0.2
0.25

0
5

10
0.5

1

1.5

2

x 10
5

σ
κ

B 

A 

�� U V� � �& 	 � � 
� � V � Q �
 � Q 
�  �� � � T 
 � U �� � � � 
� ��& �� � �� � 
� Q V T 
 �� 
 T

� � � � �  � � � � �� T 
 � � 
 
 � � � � T � � �
� �



� �
 � � � � � � � � �� � � �
 � � � � � �� � � � � �

��� � � � � � � �� � 
 � � � � 
 
 T � �� T � � T � � � �� � T � � � 
 � 
 
 � � � � � 
 T � � � � ��

�� � � � � � � � �� � ��  � � T �� 
� � � � �� � � �� �
 � � 
 � � � � 
� � > � � &

� �	 � � ( � .�
 > ��� �& 
 / . 
 6 � 5 ( � T QC � ��� � 
 / . 6 � 5� 0 /�� 8 O K 5

� � �� �


 / . 6 � 5& (
�

� �
� �C �� � 
 U �C ���� � 0 .�� � 0

, � 0 
 �� �� � � � �[

R  
 T ! �" T 
 T] T � U � �� ! � Q V T 
 �� 
 T � � 
Q . Q 
� # " �� � $ � % V � � � 
& �� 


�' �C �� ( 0 �[ �[

R 	 � � � � 
 �" � � � � � � T � �� � � 
Q_ (� ! � � � � � V� � � � T � � 
 
 
 � � V � �

R ) �� �] Z T 
 � T � T �� � � � � �� � � V� � $ � � T � � � � V � � � �� � � ! �� � �* � � /� �� U �

� � !� � �� 
 T � $� T Q 
� � � �� 
 T �� � 
� � $ # T � T 
 � $ 
 
 T ! �" � V � � � � � � � � V � � � 5

� X



�� � 
 � � � � �	 � � � � 
 � � �� � � � � � � �� � � �	 � � � 
 � �

� �� � � � � � � � � � � � � � 
 � � � � �

R � V � � 
 � � �� � � Q 
� � 
 � � /� �� 
 �� � �� 
 � � 5 �" �
 � � � � � A � $ �� �� � �" � � � �

� V T � % V � � 
 � V �� 
 T � 
 � � 
 * � �� /�� 8 O K 5 $ � � T 
 � �� * � A ? /A � 5[

R � T � � T 
� � � 
� �� 
 T � � � 
 � � A�� � $ � � � � @BA�� �	� A � @ H
 $ �� � Z T 
 � T

R A ? /A�� � 5 � � T 
 � � U 
 
� �� � � 
 " � � � �� 
 T 
 Q A ? /A � 5 * �
 � V � � A ? � �

T 
 � 
 
 T �� T V 
 V � � T � A ? /A�� � 5 � � � T 
 � � ! � T �" � � �

S � � � 
 � V �� 
 T� ' � 5 +& $ '(
 � A ? $ 
 
 T � �� V 
 � � Q �� � � � 
 Q 
 
 T �� T V 
 V �

� �� � � T U � � �� Q 
� � ! �� � �
 �� � ��� � � �� 
 � � � $

� � < /A�� <� 5 � A ? /A � 5 0

� � �� �� � � � 
 � 
 � � T �� � � 
� � � � � � � � � �� � T � � T U 
 T 
 � � T � A�� <� [

� �



�� � 
 � � � � �	 � � � � 
 � � �� � � � � � � � �� � �� 
 �� � �

R � V � � 
 � � �� � � Q 
� �� � �" �
 � � � � � A � $ � �	 � � /A � 5� � �[

R � T � � T 
� � � 
� �� 
 T � � � 
 � � A�� � $ � � � � @BA�� �	� A � @ H
 $ �� � Z T 
 � T

R � �	 � � /A�� � 5 � � � * � ! �� � � �' �� � T � Q � 
 � � �	 � � /A � 5 � T � � � �

� ! � T * � �� � � �

S � � � 
 � V �� 
 T� 
 
 T � �� V 
 � � Q �� � � � 
Q 
 � � � * � � �� 
 T � � 
 * � �� � / � � 5 � �=

� V 
 � �� � � Q 
� � ! �� � �
 �� � ��� � � � � 
 � � � $� Q Q 
� � ! �� � � $ . � � � �

� 
 � V �� 
 T 
Q / � � < 5 � � �� � � � � A�� <� $ �� � T

R � . �� � ��� � � � � 
 
 T ! �� U � T � � V * � � % V � T 
 � � T �

R �� � � � � � � 
Q � ! �� � 
 
 T ! �� U � T � � V * � � % V � T 
 � � � � � � T � � V � � T �� 
� �

� � � � � � % V �� � � � 
 � V �� 
 T � � �� � � � � A � [
� �



�� � � � � � 
 � � �� �� �� 
 � � �� � � � � � � � � 
 � �

S 
 � � U V � �� � & � � � 
 * � �� /�� 8 O K 5 $ � � � �� � �
 � � � � � �� �

��� � �� U � T QC �� � � @BA �� AC @XG � � 
 / . 6 � 5� / � � 5

� �� � � T �� 
� � � � V � �� Q 
� , � � $& (
 $ � ( � � � �� �� �� � T � �� �
 �� 
 T [

R S � � � � 
 * � �� / � � 5 � � � � � � � � � � 
 T � � 
 � V �� 
 T [

R S � � � 
 � V �� 
 T � 
Q / � � 5 �� � 
 
 T �� T V 
 V � � � �� � � �� �
 � � 
 A � [

R S � � � 
 � V �� 
 T � 
Q / � � 5 
 
 T ! �� U � � 
 � 
 � V �� 
 T � 
Q /�� 8 O K 5 � �


 � � $� Q � � � 
 � 
 � � T �� � � 
� � � � � � � �[

R S � � � � 
 * � �� / � � 5 
 � T * � � � �
 � � �� & �� * � � �Z � T U � � � �
 � � �� & ��

� � � 
� $ � T � �� � � 
 � V �� 
 T � 
Q � � �
 � � �� & �� � � 
 * � �� 
 
 T ! �� U � � 


�� 
 � � 
Q � � � 
 
 T �� T V 
 V � 
 T �[
� �



� � � � � � � � � � �

) � � V � � 
 � � �� � � � � � � � � 
� _ (� ! � � � 
 
 � � � $ � � � ��� � 0�� � 0 � � �

� � �� � # � � �� � Q 
 � � 
 � � T U � � � V � � �� 
 T ��

�[ � � 	 � � T � � � ��
 � H � �� V � � ] � �' V �� 
 T �[


[ 8 � 9�� : = A � � � � � � � � 
 * �* � � � � � � � � � � �Z^] T � V �� � � �[

�[ S � � � V � � 
� � 
Q � � � � * 
 V T � �� Q � 
 � �* 
 ! ��

� � � 9��= 0 � � � � � Q 
� � 
 � � �= 	 � C

� �



� � � � �� � � � � � 	 � � � �
 � � � � � � � �� � �� �

� �� � � �	 
	 � � � ��� �� � � 	 
� 	 � � � �� ��
 � �� �� �� �� � ��

� �� �� � � �� � � ��! " � " �$# % �& ' �& (*) +& (, �- �/. � + 01 '23 �4 4 25

��6 798 7 �8 " � " :$# 7; �& 5 - 25 � 6 78 7 �8 " � " :# 7=< ��> (  ? 3 ? & '& 3  � '( 4  (3

 '(1 ( � 4 ��A@ 7�� @ 7 �@ �& 5 - ���CB 7� B 7 �B ��D E? �5 ; FG HJI < FG HK 2 '& ( (L

(K & 5 - 25 ( 0 (K

M D �A@ � � B � � � D

N D � @ I � B > (  ? O � � PQ*R PQ*S D

T D UV WV � O � � �YX � �[Z � B ��\ � �^] _ D

` D aK � b c  ? �5 �@ X �B b U dfe dgih � � O � � � X � �� B ��\ � ��D

jk lmn op m qrs tm qu uv w x oys k u z ; FG H{I < FG H}|s n q~ ~ L y� �@ b �B z

�@ ��� � ] _ z qk l �@ I �B �
h �



�� � ��� ��� 	�
 �
 � �� � � �� �
 � � � � �� �� � � �
 � � �� � ��

� � �� � �� �� � ,1 1 2 4 �  ? &   ? �3 25 -�  � 25 4 M�� ` 2 K � '2 1 2 4�  � 25 M & ' �

4 &  � 4 � �- D E? �5

� �; F< � b � �; F G � �� < FG � � b ! "
\ �@

\ �B ~s # \ �@
\ �B $% X \ �@
\ �B �B ��\& �

$ !
' � Z (@ X (B X h
Wh & � �@ X �B � ��\& �

Z
% ) *,+#

- �. & '/ D0 | ; qk l < qn m n y u1 2k m v on q~ w m quv n m u z op m u m3 s k l omn w

r m3 s w m u

!
' � Z

V
WV �54 e X % � � �@ X �B � � \& �

Z

� �; 7=< � r m3 s w m u q3 s k tm6 k s k 2k m # q oy tm | v k 3 o ys k q ~ s | �@ |s n 76 m l

�B zm 8v q~ os 9mn s y� P Q*R P QS b % �B 2 q �m �
h :



� � 	� 
 �
 �� �� �
 � � 
 � � �� � �
 � � � � � �� � � � � � �� �� � �

� � � � � 
 ��

� �; � b ��� � X � @ � Z 	 $
 � �; F< �

� yk 3 m � �< �] _ z
� m 3 qk uv x xs u m � �~ �s � # � op q o ; I < �

� ; 3 qk r m x qn q w m on y 9m l r � O�� b P Q^R PQS �

� yk l O�� �� h � �B � 7 O � � c � � � O�� � b yk |��� � �QS �� � : � � � O � 7

� p mn m

� � O � b ��� � X � @ � � � � Z 	 $ 
 �"! � O � $ � � O � �

qk l

! � O � b %
' � Z �4 e X % � � O �& �YX % � �B ��\& �

Z
7

� � O � b � O �& � ~s # O �& � $% X O �& � � �B ��\& �"#

h $



� � 	� 
 �
 �� �� �
 � � 
 � �� � � � � � �� � � � � � � 
 � ��� �

�� � � �� � � � �	 �
 � �
 �� � 
 � c ��� ? � 
 � ��� � �
 � � �� � ��� �
 �� � �� � 
 � �� �.

���  � ? �! �� � � �! � �� � ! �� � � � �� ;  � " � D

� 
 � �K D
# ! � O � qk l ��� � X � @ � � � � Z 	 qn m � m q1 ~ �3 s k oyk v s v u yk O �

$@ �&% � b X � Z
' �&% Z $' % � $ " �4)(* e X % X ' % X ' % 4 e � O �& � �B ��\& �

# �n s w+ m rs v ~ m qk l , q - l q �% . ./ � z � � O � y u � m q1 ~ � ~s � mn

u m w y3 s k oyk v s v u qk l |s n m tmn ��0 � c z

1 2� b 3 O �� h � �B �� O � c qk l � � O �4 0 5

y u � m q1 ~ �3 s w x q3 o �

# � �% � b ��� � X � B � Z 	 4 6 7 Z� ] _ � O� � 1 8 �h � �

Z �



� � 	� 
 �
 �� �� �
 � � 
 � �� �� � ��� � � � � � � � � 
 � ��� � � � ��


 �� � � � � �� � � � �

�� � � �� � � � �	 � 
 � �� 3 � �� 5 � � � � � ! � �� � � �� � � �� X � � � 	 X X X X �� � V c

�� � � �� O � � � � ! �� � � � �� � 	 � � � 
 � ��� � �
 � � �� � 
 � �� �. ���  � 	 �
 ! � . �


 � c
 � � � � �� � � ���� 
 � ��

% # 3� � 5 � �! �
 � � / � � � ��� �
 � �� � ! � �! � �� �� � �

' # 
 � � �� . � � � 	 �� �
 � � ��� �
 � �� � ! � �! � �� �� � � � 	 3� � 5� ! � ! �� � � � ��

� 	 � � � 
 � ��� � �
 � � �� � 
 � �� �. 
 � � � � �� � � � �

Zh



� � 	� 
 �
 �� �� �
 � � 
 � �� �� � � �
 	 �� � �

�� � �� �� � 
 � � � � �! � � � �� � � �
 � ��� ! � � ! �� � � � �� � � 	 � 
 � �� �. �� 7 �


 � � � � �� � � � ! � �� � � �� � � � ��� �
	 � �

� 	 ��� ��
 � � � 	�� � � ! � � � �! � � � �� 
 ��� � � � �� � ��� � � � � � �! � � ��

� � � �
 
 � ! � � ! � � � �! � � � �� 
 ��� � � � �� � � � � � � � �! � � ��

� �� 3 � � 5 � � � � � ! � �� � � �� � � � � � 3 � � �� 5 � ��� � � � ! � �� �� � � � 	 � �� �

! �� ! ! � �� � � �� � � � �� 
 � � � 	 4 � � �� � � �� � � � � � � ! �� � � � �� � 	

� 
 � �� �. ���  � � � � �
 � � � � �� � � � �� � 
 � ��

% # 
 � �
 � � �� ! � ! � ! �� � � � �� � 	 � � !� 7 �
 � � � � �� � � � �

' # 3� � � 5 � � � � �! �
 � � / � � � �� � �
 � �� � ! � �! � �� �� � ��

/ # 
 � � �� . � � � 	 �� �
 � � ��� �
 � �� � ! � �! � �� �� � � � 	 3� � � 5� ! � ! �� � � � ��

� 	 � � !� 7 �
 � � � � �� � � ��

6 # � 	 ! � �� � ! �� � � � �� �#" � ! � � � �� � � � �� $%& � � � � �� � " �

' '



� �� ��� ��� � � 	� �� �
 �� �� � 
 � � �� 	 � �� 
 
 	 �� � �� ��

� �� � � 	 �� � 
 �

# � �� � ���� � �� $ $ � � �� � � � % � � � �� � �� � � % ��� � � % � � � � !� ��" � �� %� �

� �� � � ! �� & �$# � � � %& � � � � �

' � �)( *,+ �� -/. 01 ! � 2 �$3 1 
 + �" 4� -/. 01 5
. 5 � - 01" 6
 - � �" 7 1 �98 �9: 8

; # � $ $ � � % �� % � � �� % �� � ��� � $� < � �� �� � � �� � �& � �� � %� �" � �� %� �

� �� � � ! �� & � %� � �� $ =?>

; @ � � � % � $� � � $ �� % � �A � � � �� � � �� � � % �� � ��� � $� ! � � �� % � � � = � � � � �� �� % � �

� � % �� � % � � % �B � $ �� A

C 1 �9D �� -/. 01 ! 2 � - 0 1" E F
 - � �" 4
 �)G
 - �. 01 �"

H 1 �9I ��
" 5

. 5 -KJL � C 1 �D �9: D � -KJL 0 1NM 1 �9I
 O �
 GO I �)G P O I �

' Q



� �� ��� � �� � � 	� �� �
 �� �� � 
 � �� � �� � �� �� 
 
 �� � � ��� �

� � � � � � �

; � � �� $ % � �� � % � � � � � � $� & �� � �� � % � �� � � %	 �� � = �� 
 % � �� � % � �� � � �

� � % �� A

�
� �: 8 ��
�

�� �
� � � � 6 �" �� � �: 8 � *

� � � % � �� �� �� � �� $% � �� � �� & � � � �� � % �� $ � �� % � �� � � � A

� � �: 8 ��
�

�� �
� � � � 6 �" �� � �: 8 � *

; � � �� %� & � �� �� � � % ! �� & % � ��� � � � � � �� � � " " � � � � �& � �� �

M 1 ��� � �� � � � �� �� � � % �� % � ! � � �� % � � � !� 1 >

; � � �� � $ % � %� � � � � � �� ��� � % � � � ! � � ��� � %� �� � ! � �� �

�& % � %& %	� � % � � ! � � �� % � �� $ �� $ $ �� � � � � �� � ��� � %� �� �� ���

� � � %& %	� � % � � & � � �� � � � � $B � � � & % � %& % 	� � % � � � � � � $� & >

' 



� �� � � � � �� � 
 �� �� �
 �� � 	� � � � 
 �� � �� � � �� � 


−0.8 −0.6 −0.4 −0.2 0 0.2 0.4 0.6
0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5
Calibrated Lévy density: regularized method.
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Calibration quality for different maturities.  DAX options, 11 May 2001
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Calibrated Levy measures for different maturities. DAX options, 11 May 2001
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Calibrated Levy measures for different maturities, log scale. DAX options, 11 May 2001
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Maturity 36 days
Maturity 71 days
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Levy measure calibrated for shortest maturity.  DAX options, different dates
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Levy measure calibrated for second shortest maturity. DAX options, different dates

11 May 2001, 36 days
11 June 2001, 39 days
11 July 2001, 37 days
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