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Electricity spot prices for the years 1996-2001
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Simulated GH OU trajectory
based on the ML estimated parameters
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Autocorrelation of the electricity prices.
A period of d=7 is evident.
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The deperiodized electricity prices
dHtL=xHtL-s̀HtL, t=1,...,2192
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Autocorrelation of the deperiodized electricity prices.
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The period component, s̀HtL, illustrated for 5 consecutive
weeks.
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The exponential moving average filtered noise component
yHtL=dHtL-sHtL=dHtL-mexpHdHtLL
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The error terms ΕHtL=yHt+1L-ΑyHtL, Α=0.221
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The autocorrelation of the error terms Ρ̀HΕHtL,kL.
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The autocorrelation of the squared error terms Ρ̀HΕ2HtL,kL.
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The exponential moving average filtered seasonal component
sHtL=mexpHdHtLL
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The autocorrelation of the seasonal component Ρ̀HsHtL,kL.
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The moving median filtered noise component
yHtL=dHtL-sHtL=dHtL-mmedHdHtLL

500 1000 1500 2000

200

400

600

800

The error terms ΕHtL=yHt+1L-ΑyHtL, Α=0.173
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The Χ2H0.95,ML-quantile and the Ljung-Box test statistic QHML:
Based on the moving median filtered ΕHtL.
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The autocorrelation of the error terms Ρ̀HΕHtL,kL:
Based on the moving median filtered ΕHtL
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The autocorrelation of the squared error terms Ρ̀HΕ2HtL,kL:
Based on the moving median filtered ΕHtL
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The moving median filtered seasonal component
sHtL=mmedHdHtLL
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The autocorrelation of the seasonal component Ρ̀HsHtL,kL.

DQE G H J ��� �O��PQ&
&R#+)%S���/�#?#���&R,98�#%8 ���a �b.�_,
���a8	�@�_#%$
�a �8 �(b6��#+)�#%$���#% ���,98( �b.AB,9�!& ,98
#%8 � 
 F �
� � ��� 	�� F 
 CeZ ,]\�#+)%S �F/�#;�� ��_&(ba#; �7���, AB,�)�)*#%ba "���6,98c-d7
A+8 ���6,98c,�-3��/�# ��#% ���,98
 �b
AB,9�!& ,98
#%8 ���� 	�� 
 F � JF�LNM � � 
 CHIJ>" @ ; 
�3�
 Al+�L*"3Lc" � $?; 
c�3
 $ ; D8; 
c� " 9 EN2GFIH JF�LNM � +�A (*"p(8; @ ��"HA 68@a{ A�+ 92GF#O�� F8S 3 F8S ; F �{ J8"3;�" E�� F�HKJF�LNM 
:9 $<J8",D*"3; 
c@�6>
:�p�3@�A D @ A8" A�$ � E 3 FIHKJF�LNM 
:9 $<J8" 9 "3+ 9?@ Al+�L �3@�A D @ A8"HA�$ � +GA 6E	; F�HKJF�LNM 
:9 $?J8" A @�
:9 " �3@�A D @ A8"HA�$ �~Z"HA � " �!{ " Jl+ K " A +GAl+ 3 " 6 $ @L. Lc$?"3; @ =>$�$ { @ 68
�� "C;?"HA�$ A @�
:9 " $ 
:A " 9 "3; 
 " 9C� ( @ $?J@��'{ J 
c� J 9 +}$ 
c9��X; @ =8;�;�" ' = 
 ;�" A "HA�$ 9C� ( ; +GA " 0 D @ A8" A�$ 
 +}L 9�AV@�@ $?J 
 A 3 +GA 6 + AV@aK�
 A 3A " 68
 +GA . Lc$<;?+}$ 
c@ A � ;?" 9 DB" � $ 
cK "CL ; � ! J 
:� J @ A8" 9 J @ =8L 6 { " � J @�@�9 " E

� 2



U @aK�
 A 3�A " 68
 +�A . Lc$<;?+}$ 
c@ A � � �
�[��� �V�w���
���3�	�
HIJ8" � J @�
:� " 
:9 + � $<=l+}L:L ; ' = 
 $<"�" + 9T; ��Y �#@ A8" 9 $<+�;�$ 9 ( ; L @�@ � 
 A 3 +}$ $<J8" 
 A 6 "3D*"HA 6 " A � "$?" 9 $ 93� $<J>" A�@aK�
 A 3�A " 68
 +GA . Lc$?;<+}$ 
:@ A 9 J @a{ " 6�9 $<; @ A 3 "3; 
 A 68
:� +}$ 
c@ A 9T@}� 
 A 6 "3D*"HA 6 "HA � "��I�A @ $<J8"C; � + � $ @ ;�$?Jl+}$ 9 =8D8D @ ;�$ 9 $<J>" AV@aK�
 A 3VA " 68
 +�A . Lc$?"3;�" 6 A @�
c9 " 
:9��z@ =�A 6�� ; @�A$?J8"�D8=8;?"�L @�@ � 9�@�� $<J8"�$ { @ . Lc$<"C;?" 6 �C@�A D @ A>"HA�$ 9C��{ J 
c� J 
c9�{ J8"3;�"�$?J8"�; @ (>= 9 $�A8" 9�9/@��$?J8" A�@aK�
 A 3XA " 68
 +�A . L�$<;?+}$ 
c@ A �3@�A " 9,
 A�$ @ $<J>"VD 
c� $?=8;?"}�/HIJ8"V" 0 D @ A8"HA�$ 
 +�L:L ; . L�$<"3;�" 69 " + 9�@ Al+�L �3@�A D @ A8"HA�$ �C@ A�$`+ 
 A 9 + L @ $ @�� $<J>" 9 D 
 ��" 9/� ; @�A $?J8" ;<+ { "CL:" � $<; 
:�3
 $ ; D8; 
c� " 9C�{ J8"C;?"3+ 9 $?J8" AV@aK�
 A 3 A " 6>
 +GA . L�$<"3;�" 6�9 "3+ 9?@ A8+�L �3@�A D @ A8"HA�$ 9 J @5{!9 + AV@ ;�" 9?A�@�@ $<J(*"3Jl+ K�
:@ =8;3�j @�{ Jl+}$ 68@ " 9 $<Jl+}$ 
 A 68
:� +}$<" E HIJ8" +GA 9�{ "3; 
:9 $<J8+}$!$<J8" A�@5K�
 A 3�A " 68
 +GA . L�$<;?+}$ 
c@ A9 = � "C" 6 " 6 (*"C$�$<"C; 
 AVD8=>$�$ 
 A 3 $<J>"N��= A D 9 +GA 6 9 D 
 �}" 9T
 A�$ @ $?J8"�A @�
:9 " �3@�A D @ A8" A�$ � ;?+}$<J>"3;$?Jl+GA 
 A�$ @ $<J>" 9 " + 9�@ Al+�L �C@�A D @ A>"HA�$ � $?Jl+GA 68
:6 $<J>"," 0 D @ A>"HA�$ 
 +�L . L�$<;<+ $ 
:@ A��

���



���`�b�h� �����P� � �f���������P� ��� �T�[�{��� Y�Y�# 6 +}$`+
� ��� ) 
$* 
$. � 6x.?* 
�!�
7. � 6
	 � 6���032

!el² ��� � npk �>kj @�A "C$ 
cA " 9 { J8" A @ A8" { +GA�$ 9 $ @/A +��}" 
 A � "3;?" A � " � $<J8"�$<" 9 $ 9 $<+}$ 
c9 $ 
c�39 = 9 " 6 " 
 $?J8"3;TJ8+ K "A @ $`+}(8=8L + $<" 6�' =l+GA�$ 
 L:" 9 A @ ; �3@�A D8=>$?"3; Dl+ � � + 3 " 
cA D>L:" A "HA�$<+}$ 
c@ A 93��@ ; Jl+ K "DA @ �hA @a{ A68
:9 $<; 
 (8=>$ 
:@ A 9 +}$ +�L:L1��Y A $?J8" 9 " 9�
 $?=l+}$ 
c@ A 9p@ A>" A�
�3 J�$ 9�
:A =>L +}$?" � ; 
 $ 
c� +�L ' =l+GA�$ 
 L:" 9p�z@ ;$<J8"p$<" 9 $ 9 $<+}$ 
c9 $ 
:�p
 A ' =8" 9 $ 
c@ A��Y A�$?J 
:9 $?J8" 9�
:9 +�L @ $ @}�)3�@�@�6 A8" 9?9lk @��mk[. $ $<" 9 $ 9 +};?" A + 6 " � = 9?
 A 3 $<J>"8iYj�$?" 9 $ 9 $`+ $ 
:9 $ 
c� �HIJ8" { + ; $?J 
:9 $<" 9 $ 
c9 = 9 " 6 J8"3;�" �F
 $/+ 9?9 = A " 9 $<J8+}$ @ =>; 6 + $`+ Y�Y�# @ ( 9 "3; K + $ 
:@ A 9,� ; @�A+ D8+�;<+ A "C$?; 
c��68
:9 $<; 
 (8=>$ 
:@ A S � j @ { " . $ $<J8" Dl+�;?+ A "C$<"C; 9 @��VS $ @�@ =8; 6 +}$<+ ���z@ ;
 A 9 $`+GA � "�= 9?
 A 3/A + 0�
:A = A L 
 �}"3L 
 J @�@�6 .�U  4 " 9 $ 
:A +}$ 
c@ A � +GA 6 DB"C; �z@ ; A)@ =8; i j�$<" 9 $T( ;" K +�L:=8+}$ 
 A 3 $?J8"¢iYj 68
:9 $`+GA � "�(*"C$ { "3" A $<J8" . $?$?" 6 68
c9 $?; 
 (>=>$ 
c@ A �S +GA 6 $<J8"V" A D 
 ; 
:� +�L68
:9 $<; 
 (8=>$ 
:@ A S J @�� $<J8" 6 +}$<+>�H @/3 "C$ � ; 
 $ 
:� +�L K +�L:=>" 6 �z@ ; @ =8;1iYj $<" 9 $ { " 68@ + 9I�z@ LcL @a{!9 �
2 � � 9 $ 
cA + $<"7$?J8"IDl+�;?+ A "%$<"C; 9 �z@ ; $<J8"IDl+};<+ A "C$?; 
:�768
:9 $<; 
 (8=>$ 
:@ A S�� $ @ ;?" �C
cK "�+ . $?$<" 668
:9 $<; 
 (8=>$ 
:@ A �S �
��� "T+�L � =8L + $<"�$?J8"3iYj 68
c9 $`+�A � "�(*"C$ { "3" A�$?J8" . $�$<" 6�6>
:9 $?; 
 (8=>$ 
c@ A �S +GA 6 $?J8"�" A D 
 ; k
:� +�L 68
c9 $<; 
 (8=�$ 
:@ A S J @�� $<J>" 6 +}$`+>�G>� j 
:A =8L +}$?" 2 0�0�0 9 + A D8L:" 9'@�� 9?
 7 " R � $?J8" 9?
 7 " @}� $<J8" @ ; 
�3�
 Al+�L 6 +}$`+ 9 "C$ �B� ; @�A $<J>"68
:9 $<; 
 (8=>$ 
:@ A �S �
�8�q% @ ; "3+ � J @�� $?J8" 2 0�0�0 9 + A D8Lc" 9C��A +���"'+ . $ @�� $<J8"'Dl+�;<+ A "%$<"3; 9 �z@ ;N$<J>"�Dl+�;?+ A "%$ k; 
c��68
:9 $<; 
 (8=>$ 
:@ A S�� +GA 6 � +�L � =8L + $<"/$?J8" �3@ ;�;?" 9 D @ A 68
 A 3 i j 68
c9 $<+GA � " � $ @X@ (>$<+ 
 A9?
cA =8L + $<" 6 iYj 9 $<+}$ 
c9 $ 
c�39 E���� � ` �J H M '!'!'` LNM �
>��q% 
 A 6 $<J8"p" A D 
 ; 
c� +�L*0 ��� > k[' =l+GA�$ 
 L:" @�� E���� � ` �J H M '!'!'` LNM ��HIJ 
:9 K +}L:=8" 
c9 $?J8" 9?
cA =8L + $<" 6� ; 
 $ 
c� +�L K +�L:=8"�$ @ (B"�= 9 " 6 
 A $<J8"YiYj $<" 9 $ �
Y $ 9 J @ =>L 6 (*" @ ( 9 "3; K " 6 $?Jl+}$ � + 9�� ; 
 $ 
:� +�L i j $<" 9 $ K +�L:=>" 9 + 9�;�A D�$ @ $ 
:� +}L:L ;�68@ A @ $6 "3D*"HA 6�@ A $<J8" 68
:9 $<; 
 (8=>$ 
:@ A�$?Jl+}$ 
:9 $?" 9 $?" 6��b�z@ ; @ =8;�;?+}$<J8"C;�L +�; 3 " 6 +}$<+ 9 "C$ � +�LcL 9?
cA�k=8L +}$?" 6 � ; 
 $ 
:� +}L K +�L:=8" 9�9 J @ =>L 6 (B" � L @�9 "�$ @ $?J8"V+ 9�;�A D>$ @ $ 
:��68
c9 $?; 
 (>=>$ 
c@ A � ;?"C" � ; 
 $ 
:� +�LK +}L:=8"�0 � 0�G �>@ ; ��= 9 $Z(*"3L @5{i
 $ � (*" � +}= 9 " @�� $<J8"��l" 0>
 ( 
 L 
 $ ;V@�� "3;?" 6 ( ; $?J8"�Dl+�;<+ A "%$<"3; 9 �H @ . A 6 � ; 
 $ 
:� +�Ll$<" 9 $ K +�Lc=8" 9 �z@ ; $?J8"DI�A 6 "3; 9?@ A k #p+�;?L 
 A 3B3�@�@�6 A8" 9�9lk @}�mk[. $ $<" 9 $ 
 A�$?; @ k6 = � " 6 
 A�#�" . A 
 $ 
c@ A � � 2 (B"CL @a{��>{ "�" A D8L @ ; " 6 +GA @ ( K�
c@ = 9IA�@�6>
 .l� +}$ 
c@ A @�� $<J>"�+�( @aK "9?
:A =8L +}$ 
:@ A 9?� J8" A "}�! "�+}L 9?@ " A D8L @ ; " 6 + K "3; 9?
:@ A @�� .�j�$<"CD 9 G k > @��<4 $?J8" D>; @�� " 6 =8;?" +}( @aK " � $ @ . A 69?
:A =8L +}$?" 6 � ; 
 $ 
:� +}L K +}L:=8" 9��z@ ; @ =>;V @ $<" 9 $ 9 � @ =>$ 
 $�$<=8;oA8" 6 @ =>$�$<Jl+ $V$?J8" 9 " 9?
cA = kL +}$?" 6 � ; 
 $ 
:� +}L K +�L:=>" 9�68
�� "C;?" 6 
 A + A8" 3 L 
 (8Lc" { + ; � ; @�A $<J @�9 " @�� $<J8"X+ 9T;�A D>$ @ $ 
c� K �68
:9 $<; 
 (8=>$ 
:@ A 97@�� $?J8"p$<" 9 $ 9 $<+}$ 
c9 $ 
c�39 �

��G



- @ A k 
 A 6 "3D*"HA 6 " A�$ 6 +}$`+ ���`� �h�]�����P�T���f���������P�T���P� �[�h�f�

Ie!� ��o7m��G�\m�npu�·/u�m�npu�m$� npk �>kj @�A ",$ 
:A " 9�@ =8; 6 +}$`+~EN2GFIH JF�LNM +};?" @ ( 9 "3; K +}$ 
c@ A 9'@}� + 9 $`+ $ 
:@ Al+�; ; U +};?� @aK D8; @�� " 9?9 M{!
 $<J +�D8+�;<+ A "C$?; 
c� $<;?+GA 9?
 $ 
c@ A�)�#&%

,�F�.3; Z \ c 2 4 O � � M�.QP S 354 r = ; ¦¦ M�. 354 OL2 � �I 979 = � J 6 +}$<+ +�;�" A @ $ 
 A 6 "CDB" A 6 "%$ � $<J8"ªU  �" 9 $ 
cA +}$ 
:@ A�D8; @�� " 6 =>;?"'J8+ 9 $ @ (*"�+ 6 +�D>$?" 6� ; @�A $<J>","CL A "HA�$`+}; ; Y�Y�# �C@ A�$<" 0 $ � $ @�@ =8; U +�;�� @aKX6 +}$<+>�% @ ; @ ( 9 "C; K +}$ 
c@ A 9 EN2GFIHKJF�LNM @�� + 9 $<+}$ 
c@ Al+�; ; U +�;?� @aK D8; @�� " 9�9 M {!
 $?J $<;?+GA 9?
 $ 
c@ A)�#&% ,�F�. � Z \ c � 4%� $<J8"�L 
 ��"CL 
 J @�@�6 
:9�3�
cK " AX( ;
W . \�4 O5, � � M � V � � � V � � J � .S2;M � � � �C� 2 J Z \�4 O , � � M � .32;M Z \�4 J_ ` L � , MC.32 ` Z \ c 2 ` 8 M 4��I 9 U +};?� @aK D>; @�� " 9�9�6 +}$<+,+};?"$A @ $NY?Y�# � $?J8" 
 ; 3�@�@�6 A8" 9�9lk @}�mk[. $ � +GA A @ $N(*"T" K +}L:=l+}$?" 6( ; +biYj�$<" 9 $ @�� $<J>" . $ @�� $<J>" A +�; 3�
 Al+�L 6>
:9 $?; 
 (8=>$ 
c@ A�� ~ @a{ " K "C; � $?J8"'L 
 ��"CL 
 J @�@�6��3@ =>L 6(*"�= 9 " 6 $ @ $?" 9 $ 3�@�@�6 A8" 9�9lk @��mk[. $Z+ 9!{ "3LcL � + 9I
:9 A @a{�6 " 9?� ; 
 (*" 6 �2 �mI 9?9 = A "Z$<Jl+ $ $?J8" 6 + $`+ 9 "C$ EN2;M � � � �C� 2 J H 
:9 +GA @ ( 9 "3; K +}$ 
c@ A @�� $<J8"Z;<+GA 68@�A)K +�; 
 k+}(8L:"�.zM . 254�� � � �%� M�. R#4?4�{!
 $?J/+ZDl+�;?+ A "%$<; 
:��68
c9 $<; 
 (8=�$ 
:@ A S � � M � V � � � V � � J � .32;M � � �3�3� 2 J Z\�4 ���� � 9 $ 
:A +}$?"'$<J8"�Dl+};<+ A "C$?"3;a. 9`48\ ( ; $<J8" U  A "%$<J @�6�� +�A 6 A @ $<"�$?J8" K +�L:=8" @�� $?J8"�C@ ;?;�" 9 D @ A 68
 A 3 L 
 ��"CL 
 J @�@�6¢W . \�4 �G>�?j 
:A =8L:+}$<" 2 0�0�0 9 + A D8Lc" 9I@�� 9?
 7 " R �l�C@�A�
 A 3�� ; @�A $?J8" . $?$?" 6�68
:9 $<; 
 (8=>$ 
:@ A��

�8� % @ ;�" + � J @}� $<J8" 9?
:A =8L +}$?" 6 9 + A D8L:" � ;�" k " 9 $ 
:A +}$<"�$<J>"�Dl+�;?+ A "%$<"C;a. 9<4 ( ; $<J8"�U  A "C$?J @�6�� +GA 6 A @ $?"p$<J8" �3@ ;?;?" 9 D @ A 68
 A 3 L 
 ��"3L 
 J @�@�689 E W . \�4 � ` � H M '!'!'` LNM �
>�� % 
 A 6 $?J8"7" A D 
 ; 
c� +�L�0 � 0 > ' =8+GA�$ 
 Lc" @�� E W . \,4 � ` � H M '!'!'` LNM � HIJ 
:9�K +}L:=8" 
:9 $?J8" 9�
:A =>L +}$?" 6� ; 
 $ 
:� +�L K +�Lc=8"�$ @ (B"�= 9 " 6 
 A $<J8" 3�@�@�6 A8" 9�9lk @��mk[. $!$?" 9 $ �l9?@ $<Jl+ $ 
�� $?J8"�L 
 ��"3L 
 J @�@�6W . \,4N@�� $?J8" . $ $ @ $<J8" @ ; 
 3�
 Al+}L 6 +}$<+ 
:9 L @a{ "3; $?Jl+GA�$<J 
c9 � ; 
 $ 
:� +�L K +}L:=8" � $?J8"HA $?J8"J ; D @ $<J8" 9?
c9 $<Jl+ $/$<J>" 6 +}$<+ Jl+ 9 $<J8" 6>
:9 $?; 
 (8=>$ 
c@ A S � � M �&V � � � V � � J � .32;M � �3� �3� 2 J Z \�4,
c9;�"���" � $<" 6 �

� �



� ��������� �
	���
�� �P���H����� �f��� �S����� ����� �P�
�  
�!"!�
$#�% &(' )+*9,/.103242�032 !�, !���0 #�, 
$2�0DZ" � +�LcL�$<Jl+}$ { " 
 Abj�" � $ 
c@ A'��� G!( ; + AV@aK�
 A 3�A " 68
 +GA . Lc$?;<+}$ 
:@ A @ (�$`+ 
 A8" 6 + . L�$<"C;?" 6 6 +}$<+9 "C$=E	;TF�HKJF�LNM $<Jl+ $ �3@ =>L 6 (*" AV@�6 "CL:" 6 + 9 +GA A BtD8; @�� " 9?9C� + 9 $<J>" �3@ "�� �3
 "HA�$,]�O 0 �c2 �
3 + K "!= 9 +GA 
 A 6 "CDB" A 6 " A�$ 6 +}$<+ 9 "C$1ETO�.QP 4 H JF�LNM O E	; F � ] ;TF 8 M�H JF�LNM �-j�"C"q% 
�3 =>;?" 2 >p+�( @aK "��! "�Jl+ K "�$<; 
 " 6 $ @ . $	��[ � [�Y\[ � Y\[ � [,~ � U�" 
 0 A8"C; � [�+�= 9�9?
 +GA +GA 6 I�Y�#&# 68
c9 $<; 
�k(8=>$ 
c@ A 9 $ @ $?J 
:9 A @�
:9 "�ETO�.QP 4 H JF�LNM �! " 68@ A @ $�;?"CD @ ;�$�$<J8" 6 "%$`+ 
 L:" 6 ;�" 9 =8Lc$ 9 . $ @}� $?J8" . $ 9�@�� $<J8"
��[ � [�Y\[ � Y\[ +GA 6[,+�= 9?9?
 +GA 6>
:9 $?; 
 (8=>$ 
c@ A 9C� (B" � +�= 9 " { "�Jl+ 6 A�= A "3; 
:� +�L�D>; @ (8Lc" A�9 $?Jl+}$ �3@ =8L 6 A @ $V(*";?" 9�@ L K " 6�{!
 $<J�$<J>" U  . $ @�� $?J8"���[ +GA 6 [pY\[ 68
c9 $?; 
 (>=>$ 
c@ A 93� { J 
 Lc" $<J>"�Y\[ +GA 6[,+�= 9?9?
 +GA 6>
:9 $?; 
 (8=>$ 
c@ A 9\3 + K " K "3; ; D @�@ ; . $ 9 � ! " 6>
:6 +}L 9?@ $<; 
 " 6 $<J8" A "%$<J @�6�@���A�@ kA " A�$ 97�z@ ; $<J8"���[ . $ � (8=>$ �z@ =�A 6 $?Jl+}$7$?J8" A�@�A "HA�$ 9 @��b@ =8; 6 +}$`+ �C@ =8L 6 A @ $7(B" . $?$<" 6$ @ ��[ AV@�A " A�$ 9T�z@ ;!+GA ; Dl+};<+ A "C$?"3; K +�L:=>" 9 �A A8" ;�" 3 =8L:+�;?L ; = 9 " 9 $?J8"�i j $?" 9 $X$ @ $?" 9 $ 3�@�@�6 A8" 9?9lk @��mk[. $ �)~ @5{ " K "3; �p
c� @ A8" 
:9
 A�$<"C;?" 9 $<" 6V
 AV+�Al+�L ;17C
 A 3 " 0 $<;?" A " K +�Lc=8" 9C� +�AV+ 6868
 $ 
:@ A8+�L § g ^{M e K cTg RV�BV e \ Q g�dV.<ID# 4 $?" 9 $
:9�AV@ $ 
cK +}$?" 6�� (*" � +�= 9 "�$?J8"VL:+}$?$?"3;�$?" 9 $ 
c9,A�@ ;�" 9 "HA 9�
 $ 
cK " �z@ ; 6 " K�
 +}$ 
:@ A 9p
 A $?J8"�$`+ 
 L 9(B"%$ 9 "C"HA�$<J8"p$<" 9 $?" 6 6>
:9 $?; 
 (8=>$ 
c@ A 9C� $<J8+GA 
c9 $<J8"YiYj�$<" 9 $ �n/oqp�r"sQt�s�uvr�
;y�z|{��Cr ��o � � �7uvr;��n � �T��s�r��x{��Cn��7�x�$QSWGM g ^ VGY?V 2;M � �3� �3� 2 J � QSY3T " A�kD 
 ; 
:� +}L 68
c9 $?; 
 (>=>$ 
c@ A+�[� gh� Y<Q cTg S J�¡ YSTUM ID# 3�@�@�6 A>" 9?9�k @��mk?. $�$?" 9 $ c�� V=��YwY M�^��"�@� �SQ]K^�fV�KNM�^ cTg YSTUM § � Y�MfKPY KPY?VGY<Q]KPYwQ ��ID# J ¡ VG\�K c�� VG\S\]M�^ Y3TUM $?J8"�I�# 68
:9 $`+GA � " �PMPY � MfM g S JV g ^>�S ¡ d QSWGM g �HX I�# J O 9 =>D

6$£¥¤ ¦¦ �S .S2 4 � S J .32 4 ¦¦� �S .32 4 X<2 � �S .S2 4�] �
�!el² ³��[�{�U�\mD� � uJ� �'m�ubj ´�µ ·�jlo �#u�v�v>ubv
! " . $�$<" 6 $?J8"YU " 
 0 A8"3; 6>
:9 $?; 
 (8=>$ 
c@ AV$ @ ETO�.�P 4 HKJF�LNM = 9�
 A 3 $?J8"YU  A "%$<J @�6�� +�A 6 � +�L � = kL +}$?" 6 $<J8" iYj�+�A 6 I�# 3�@�@�6 A8" 9�9lk @��mk[. $N$?" 9 $ 9 $`+}$ 
:9 $ 
:�C9 �FH @ $?" 9 $ 
�� $?J8" 9 " 9 $<+}$ 
c9 $ 
:�39F{ "3;�"9?
�3 A 
 .l� +GA�$<L ; $ @�@ L +�; 3 " �B
 A 68
c� +}$ 
 A 3 + D @�@ ; . $ �B{ "�= 9 " 6 9?
cA =8L:+}$<" 6�� ; 
 $ 
c� +�L K +�L:=>" 9 + 96 " 9�� ; 
 (B" 6 
 A~j�" � $ 
:@ A � �HIJ>"bU  �Dl+�;?+ A "C$<"C;T" 9 $ 
cA +}$?" 9 +�;�" 3�
�K "HA $ @83 "C$?J8"3; {!
 $<J $?J8"Yi j +�A 6 ID#�$<" 9 $ 9I
 AH +�(>L:"|>�(B"CL @a{ � ] U _ Q2�2 �>� G � � � 0�� � ��0�� 0>� 0 ��0�G k 0>� G���� �A ( 9 "3; K " 6 $<" 9 $ 9 $`+ $ 
:9 $ 
c��K +}L:=8" 9?
cA =8L + $<" 6 U�" 
 0 A8"C; � ; 
 $ 
c� +�L K +}L:=8"iYj 0�� 0�����0 � > � 0>� 0�� � > 2�� GID# 0�� ��� 0 � ��� 0>� 2 0�� ���
	�

����� �O� 
. ")` ��_#+��#+) �  �ba7
#%�;,�- ��/�# �(����#%$�� #%� ��8�#+) $
�a����)*�65(7����a,98e �8($i��/�#T<?>  �8
$ �QV

��, ,�$
8�#%��� " ,�- " �
�F��#%�����+C

HIJ>" iYj�$<" 9 $ 
 A 6>
:� + $<" 9 + 3�@�@�6s. $ ��~ @a{ " K "3; � $?J8" ID#)$<" 9 $ �b@ A $<J>" @ $<J8"C;pJl+GA 6��
 A �z@ ; AV9 = 9 $<J8+}$�$<J>"�U " 
 0 A>"3; 68
c9 $<; 
 (8=�$ 
:@ A 68@ A @ $ 9 "C" A { "3LcL k 9 = 
 $?" 6 $ @ AV@�6 "3LN$<J>"
�h>



% 
 $�$ 
 A 3 U " 
 0 A8"3; A B�D8; @�� " 9?9 " 9 �����������]� 	���
�� �P���H�����P����� �¢� ��� ����� �P�
" 0 $?;?" A " K +�L:=>" 9 D8;�" 9 " A�$ 
 A $<J8" 6 + $`+>�FHIJ 
:9IA " +GA 9 $?Jl+}$I$?J8" ��= 6�3 " A " A�$ { J>"C$<J>"3; 
 $ 
c9+ 3�@�@�6 . $ @ ;`A @ $ 6 "3D*"HA 689 @ A { Jl+}$ @ A8" { +GA�$ 9 $ @�AV@�6 "3L1� Y $ 
c9F@��B�3@ =>; 9 "Z+�L 9?@ D @�9?9�
 (8Lc"$ @VA�@�6 "3LB$?J8"�$`+ 
 L 979 "3Dl+};<+}$?"3L ; �% 
�3 =8;?" 2�� (*"3L @a{�9 J @5{!9 $?J8" . $�$<" 6 U " 
 0 A8"C;&)�#&% $ @83 "%$<J8"C; {!
 $?J +�J 
c9 $ @
3 ;<+ A @��$?J8" 6 +}$<+~ETO�.�P 4 H JF�LNM � %�=>;�$<J>"3; � + D8L @ $�$<J8"/" A D 
 ; 
:� +}L 6>
:9 $?; 
 (8=>$ 
c@ A � =jA � $ 
:@ A 
c9 D8L @ $?$?" 6$ @83 "C$?J8"3; {!
 $<J $<J8" . $�$<" 6 U " 
 0 A8"C;D"$#&%7�

-40 -20 0 20 40

0.02

0.04

0.06

0.08

Histogram of the data and the fitted Meixner -density

-40 -20 20 40

0.2

0.4

0.6

0.8

1

The empirical distribution function

of the set 8eHtL<t and the Meixner HΑ,Β,∆,ΜL-distribution

FHtL
FnHtL

DFE�GIHKJL��� ����PF&(& #+)]S���/�# �
����#%$ � #%� ��8
#+) 
WVYX ��, ��#+��/�#+):\F�6��/T �/(�a����, ��)* �� ,�-���/�#'$
 "�� �C
Z�,L\W#+)%S ��/�# #%�_&I�6)*�aA+ �b�$
������)*�65(7
���6,98F-d7
8
AB���a,983��, ��#+��/�#+)�\F�6��/3��/�# �(����#%$	� #%� ��8
#+)
moV3X�C

% @ L:L @5{!
 A 3X@ =8;,D @�9?
 $ 
cK "V;�" 9 =>Lc$ {!
 $<J $?J8"CU�" 
 0 A8"C; . $ � { " +�;?"�+�L:L +GA 0>
c@ = 9 $ @�9 "3"J @a{ 9�
:A�
 L +};T+ 9�
:A =>L +}$?" 6 U " 
 0 A8"3; A B�D8; @�� " 9�9 $<;?+5��" � $ @ ; ;�� (l+ 9 " 6 @ A . $�$<" 6 U " 
 0 A8"3;68
c9 $?; 
 (>=>$ 
c@ A � L @�@ � 97{ J8"HA �3@�A Dl+};?" 6 {!
 $<J $<J>" AV@aK�
 A 3�A " 6>
 +GA . Lc$<"C;?" 6�6 +}$`+SE	;TF�HKJF�LNM �j�= � J�+ �3@�A Dl+�; 
:9�@ A 
:9I68
c9 D8L:+ ; " 6�
 A % 
 3 =8;?"p��0�(B"CL @a{ �

� �



� ��������� �
	���
�� �P���H����� �f��� �S����� ����� �P� % 
 $?$ 
 A 3 U�" 
 0 A8"C; A B�D8; @�� " 9�9 " 9

500 1000 1500 2000

200

400

600

800
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The moving median filtered noise component
yHtL=dHtL-sHtL=dHtL-mmedHdHtLL
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Histogram of the data and the fitted NIG-density
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The empirical distribution function
of the set 8eHtL<t and the NIGHΜ,Β,Α,∆L-distribution
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The moving median filtered noise component
yHtL=dHtL-sHtL=dHtL-mmedHdHtLL
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Histogram of the data and the fitted GH-density
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The empirical distribution function

of the set 8eHtL<t and the Meixner HΑ,Β,∆,ΜL-distribution
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The moving median filtered noise component
yHtL=dHtL-sHtL=dHtL-mmedHdHtLL
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nd[ � `/KZhY\=_Z] \^_Zc�ndh D [_�L^'eVKBbd_Z[ � b�\^_Z]H]X��] D \^n^c D cC\ a b^lr[�\�lZn^c D ]Xb � ]�`�n^] \=n a cLKC\y\^[jeW[�h']X�JY
uP[�n \^_Z] a ]X`�n u}��� � w

Model:

Seasonal component simulated by CIR

Noise simulated by NIG OU
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`�n^]y\^n a cLKC\B\^[geW[�h']X�JY%uP[�n \=_'] a ]�`�n H�x�xEu w
Model:

Seasonal component simulated by CIR

Noise simulated by NIG OU
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`TcL\/^Zn^]
¦ ¬ ,r]X��[ � bd_Z[ � b u_u \=n^`��d] D \=[�ndc�]�b�[�uT[_^Zn eg[%hZ]d� D [_KZbdc�b:\=cLKE\g[�u-\=_Z]tb^]X`�b^[/Ka`/�D [�eglr[_KZ]dK
\�YT(  B�#" Y � _Z]Xnd]McC\�c�b2`!�� �� l'n^[ D ]XbdbXYr\=_Z]Ml'n^]d]%cC[_^Zb � a hZ]d��K']XhfhZ]+\=]Xndegc[KZc�b:\=c DD [�eglr[_KZ]dK
\=b %' \�#" Y `0KZh \^_Z]�KZ[�cCb^]�,�]�cLKC\ ` � ]�cj��KZ]Xn © � lZn^[ D ]�b^b�w + _Z]���`�bd\¢\�n^`�lZ_
c[K \^_Z]BuP[_^Znd\^_
nd[ � `/KZho\=_Z]Y\=_'c�n^h D [_�L^Ze�Kob^_Z[ � bt\=_Z]W]X�C] D \^n^c D cC\ a b^lr[�\tlZn^c D ]�b � ] `�n^]
\^n a cLKC\B\^[WeW[%hZ]X�BY'uP[�n \=_'] a ]�`�n uT��� � w

Model:

Seasonal component simulated by CIR

Noise simulated by Meixner OU
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Model:

Seasonal component simulated by CIR

Noise simulated by Meixner OU
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( ) +.-0/ � )��C��� ) � -��6-����i�)� ���F),( -0(`Tc[\_^Znd]«¦_¦6,r]X��[ � b^_'[ � b u_u \^n=`��d] D \^[�n^cC]Xbi[�ur[_^ZnTeg[%hZ]X� D [_K'b^c�b:\=c[KC\U[�u!\=_Z] bd]�`�bd[_Ka`/� D [�e �
lr[_KZ]dK�\XYt(  B�#" Y � _Z]Xnd]gcK\Nc�bN` u�`�bdc D ]d¡ lZnd[ D ]Xb^bdY-\^_Z]YlZn^]~]�cC[_^Zb#� a hZ]~��KZ]�h hZ]+\=]Xndegc[KZc�b:\=c DD [�eglr[_KZ]dK
\=b %� \�#" Yr`/K'h \=_'].KZ[�cCb^]¨,r]XcLKE\q`J�8  n © � lZnd[ D ]XbdbXw + _Z].��`�bd\M\�n^`�lZ_�cLK \^_Z]
uP[_^'nd\=_gn^[ � `/KZhW\=_Z]H\=_'c�n^h D [_�[^Ze�Kgbd_Z[ � b \=_']2]X�C] D \=n^c D cK\ a b^lr[�\ lZn^c D ]Xb � ]2`�n^]H\=n a cLKC\N\=[
eW[�h']X�JY%uP[�n \=_'] a ]�`�n uT��� � w

Model:

Seasonal component simulated by Vasicek

Noise simulated by NIG OU
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`-cL\_^Znd]�¦ � ,�]d��[ � bd_Z[ � b u/u \^n=`��d] D \^[�n^cC]XbUuP[�nUeW[�hZ]d�L�CcLKC\W\=_Z] a ]X`�n H�x�xEu w + _']���`�bd\\�n=`�l'_qcLKW\=_Z]2uP[/^Znd\^_ n^[ � `/KZhg\=_Z] \=_ZcCn^h D [_�L^Ze�K bd_Z[ � b \=_']y]X�C] D \^n^c D cC\ a bdl�[�\ lZndc D ]�b � ]

`�n^]y\^n a cLKC\B\^[geW[�h']X�JY%uP[�n \=_'] a ]�`�n H�x�xEu w
Model:

Seasonal component simulated by Vasicek

Noise simulated by NIG OU
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`TcL\/^Zn^]
¦ � ,r]X��[ � bd_Z[ � b u_u \=n^`��d] D \=[�ndc�]�b�[�uT[_^Zn eg[%hZ]d� D [_KZbdc�b:\=cLKE\g[�u-\=_Z]tb^]X`�b^[/Ka`/�D [�eglr[_KZ]dK
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Model:

Seasonal component simulated by Vasicek

Noise simulated by Meixner OU
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Model:

Seasonal component simulated by Vasicek

Noise simulated by Meixner OU
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