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Abstract Style investment has become a main quantitative investment approach to construct investment

portfolio for funds. This paper analyzed the fractal characteristics of stock style assets returns, and revised

the multifractal detrended fluctuation analysis through introducing a sliding window technique, researched

on the daily return volatility characteristics of six kinds of pure stock style assets indexs introduced by

Standard&Poor company, the empirical results showed that: sliding window technique can effectively

reduce the fake-flutrated errors from the unconuity on junction points; daily return series of style asset

indexs have relevant multifractal characteristics, the characteristics mean that the original style asset

series is persistent and position reconstruction series have anti-persistence, the multifractal characteristics

of position reconstruction series were significantly weaker than the multifractal characteristics of original

series, which indicates enduring relevance of style asset indexs return series was the main reasons of

multifractal characteristics; value&growth syle assets have stronger multifractal characteristics than the

size style assets, indicating that the multi-fractal characteristics of size style assets were significantly weaker

than the multifractal characteristics of value&growth syle assets. There is an important theoretical value

and practical significance for fund managers timely and accuratly grasp the market style trends to construct

a moderate style drift strategy.
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1 ef

������
�������������,����������������������
�����. ��������������, ��������������������������
����, ��������������, ����������������
������� ��.
������ ����������!!�� ������"���"��, �#�����!"#
�, �#��$����� ��"������$�!, $�����Æ �$������
����
��!�����, %& �%���������. �'�Æ%&��, (�����������$"
�
���'�!�)�, *+�#�&��$�!��%&&�'�'"�'#. %&�Æ(� +��
���),�(�(-�!�*��, �$ Sharpe[1] �����������,�&�.�+%&&�

"')+�/&�% 90% ,�, .�&��#(&�%&�)&�"'�$�)0, $'-������
&�.���(. *.&�.�, �)��*%*Æ�&1�+��'�"'*���'��+'���(
�&�)0,/!���%&��,&�"'0)
�����$1 +��*�����&2,&�+�
�)0. $,�,�!-, *-.�2'���*Æ��&1�+�Æ� (�, ���+�*Æ���.
�, *.���-��*Æ�&1�+���.'���. �����%&
�'�3+&�.��.,3
���!4-�, .
4�%&��56!")�5�"/,Æ�������//�, &�.��!0�
#7�. �..�%&8.�.&��, &�.�019$�/�, 2�:�)�; *.�&���&.�%
63&, ,3.��!%6�!0�#7�, .�!��#70;"4-, 2�0�)�. &�.��%&�
'�'�1�1(�$*<2; *.�&��%&&����4)�*-.�%60#73&. 5*�2�
��62� (7��&0�.�#73&, ,+,��&�.��.�&�3&.

8�Æ(��339$: $:,�4, -Æ4.7;<����; .
�������//�, �8&�
�51/6==06 (James Simons) ��!7�>2��$?8�#��31. $ 1988–2008 2, 9��
��54 (medallion) %&�2679@� 35.6%, !:36�&��5�,�269@*-7 10 �
A�B, !�,�5�: 500 �!�269@6-7 20 $�A�B. �8&�
���Æ 30 $2��
 8;, � �!������569<��8&�)0���&�"', <+&�>:),, ��;4<=
>�Æ;��7�7CD&���85. !�8&�"'�)9���+!"!<���'��6>E?!
<���.��=@!<�+'�A, ,=>7:;�&�"'<&�#�. 78, %&�?
����>?
�9=>,&.�%6&�#�,�)7�&0�.�#7�8&�3&,-�#+��.�%6;:*Æ
5;�5B, Æ�*+++'?:��, /����*@A�C@.

2 ����� 

5����. D&A&�<<6�BB2��C=, $��"/D)062�$���� D$��
���@"��Æ?:=�. Mandelbrot[2] +�F�7 +������, $�������&%&�,�
� ����A&�������ÆC�*, *Æ%>����. ��� ��"��B$���5�$�
����, Kantelhardt[3] 
 DFA )0%G�DH(7�$���DI?����A0 (MF-DFA) �� 
��"�
��������$�����, =�C)0
������<<�CD�DE�D��. Matia
< Ashkenazy[4]��C)0+ 2449>��< 29&E'B 152�F)@�+'��,�F��:����<
E'��6*Æ$�����, J�������$���AE?@�E'���$���A, 9$E'�
���*ÆE> (�. Koscielny-Bunde � [5] ,G%A�:,F��GB!<�H, ��DI?����
ADFA�F��A<MF-DFA� 3&)0���+$���'�, �F��I�G,��FF���:, 
(�,$������H���H:#(JI,C5��B� q K h(q)!D'� h(q) = 1

q − aq+bq

q ln 2 , CJ9$
h(q)
?I;E��!,�*�GLK! a, b��#����"��$���>�,� ∆α = αmax−αmin =
α(−∞) − α(∞) = ln b−lna

ln 2 ; B� q K τ(q) !D'� τ(q) = − ln(aq+bq)
ln 2 , α(q) = τ ′(q) = − 1

ln 2 · aq ln a+bq ln b
aq+bq .

����HJ$, K�I [6] :C. MF-DFA )0, J+J���+'�'+!�A, �F��: *
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�6*Æ$�����, +��F&�*!�'���D� Hurst �!�, 9$�F&�*Æ%>�M1
N�. G)G [7] ��C)0+�'��<�F&�)+"�+'$����A, ��C7� ���, �
�F&�)+"�*!�'��)+"�� (���-. HMQ, KO [8] ,H,N'�RS�=*

>��� 5 �I-I!<�H, 4���T!0+'$����A, �F��: *>��
1O�U��P
N��O�, +$���A�MÆK!�-8�������$� P', <'!+&A��1O�U��
�PNÆ�OJ7�,�KO. PDQ, ;QJ [9] �� MF-DFA )0+�'��F)+"������
+'�A, �F��: �'��)+"�*Æ$�����, FU��*Æ1N�, �U��!.*ÆV1
N�. LM, N2P [10] ��$���A0+�'���$����+'��'��, J+�F�A�$�
��AK!���"�+!)+�(�, �F9$: $���AK!��!�-8?�Æ+!)+*Æ
$E�(2�, ,3$$����A.7QQ%$(���-8�Æ�56, ÆR,�,#KO��OK.
Jiang < Zhou�H!G [11−12] ,�'�� 5 �I-I!<�H, 4���T!0+L�=@F�!<+'
$����A, �����!���T!, ����R,&H#��"�,� MA$���A, ��PÆ
51% �=@F, +$�����;07�E?�SS, +�F�A��: *ÆQ���"���$�>��
H#"���$�>� R;I, <'C7�'���.J�*Æ$�����. N!�, OW- [13] ��

MF-DFA )0+�'��<�F&��$�������!E�A, �'�F9$: J�*�6�
$��
���, CP�%T$E, +�F����J��$�����%$��:GT�*/, *���$���
%$UU�+��. RS� [14] ��C)0+�'��<�'&��F)+"�+'!E�A, �F��:
�'&�F)+"�� (���*-��'��, CFU��*Æ1N�, �U��*ÆV1N�. Gu
� [15] �� MF-DFA �$���A�A)0��� 1987–20082��=SVT6Q���<RRT��S
��������$�����, �'��: �D������*Æ���-�,Æ�
$E�$����
�, 5+�F�� Brent ��! WTI ��*Æ%>�:GT�<%W�$���A.

�'�Æ���T��, �$%&"�
+���'�!�,XE'�F��<�����+'$��
��A, ����$*"���'����F&��B������$������A. 
+' MF-DFA
�A�, -ÆX<!<��D�B+'$VJD'K!�;,�1(<!<�YB��UO�*U/�S
W, �$>�V�4�')0+'Y�����A, C
%&&�.�<<TZ'�'#. %�', ���,
�5��ZU$7� 6 &V.����!�����+�, ��$���DI?����A0 (MF-FDA),
J. [�W[9<T,4+, +��.����!F)+"������+'?:��, 
;,.��
�)+"�*Æ���-�������%G�,=>7��.����!����;:�$���A��
�56,�%&��KO����.�%6�-�,�)70�.�#7�8&�3&,,Æ�%&ZU(-
\X\UC�;�%&��=>(]VB���������V1�A3K1.

3 g"#$

3.1 %h&'()* MF-DFA +,
Kantelhardt[3] (7� MF-DFA)0W��� ���������X)��"������, 7��

W#4DS'�C)0+�X)��"�+'$����A��&^&�)0. C)0*-�,L��Y
Y�����6W����B, �W��T!, Z�X<��T!*9��[:���WD� Hurst �!.
 +�+9)0, X.7���X)��"���:GT�, JC.7X\+:GT��Y], CD���
����DE��. .�C)0�^Z�+B�"�+'�Y�*�&��YY���UO�, ,U/ _
�YY���D'$VJ�UO, $*!.. 2�[��YR, +*Y��T!�,`R, .����!
�ZQ. ���7�. [�W[9<+++'4+, C)0�*-FX��:

1:�� N ���"� {xt}N
t=1, +� xt 
����Y9.���F)+"�.

1) 7��W6W]�^R5�"�-&��2"�: yt =
∑t

k=1 (xk − x̄), t = 1, 2, · · · , N ;

2) 5��"� yt �Y&:�� s � Ns �_��`��:*Y�, Ns = int(N
s ). WC9���: ,[

%&���, \$��1(D��"�:� N [[��,� s �B!Z, ��X\aZ]�!<56, $�
�"�]���,��Y��,<'CD 2Ns �*Y�. .�����,^-�5�N"��\"Y&[(
�, �F"�9�7 ($���, 6�_�SW�A�F;



1894 � � 	 � 
 � � � � � 32�

3) 7�:Fb\0D'L�*Y� ν(ν = 1, 2, · · · , 2Ns) ����?�T! pν(j), ,_ pν(j) �] ν *

Y��D'$VJ (�^G� MF-DFA1, MF-DFA2, · · ·), DIL�*Y� ν ��?�CD �_R"�,
� Zν(j) = yν(j) − pν(j), j = 1, 2, · · · , s;

4) X<�J�W7 2Ns �DI?�*Y��_R"�X)<, � F 2(s, v) = 1
s

∑s
j=1 Zv

2(j), +� ν =

1, 2, · · · , Ns, +*a7C"�� q K��T!, � Fq(s) =
{

1
2Ns

∑2Ns

v=1

[
F 2(s, v)

] q
2
} 1

q

, +�, q ���� 0 �

�!. @-, Fq(s) � s &Y)I(�, <'+���� s, -!CD ������"� Fq(s);
5) c,K! q, +���� s, 7�
]+!^�"`*�=��(�, Æ Fq(s) ∝ sh(q), +� h(q) �

ln[Fq(s)] ∼ ln s ]+!^�`. a h(q) �?!�, "�����; a h(q) � q  (�, "��$���. �
^ , a h(q) = 0.5 �, "�� (0dGT�; a h(q) > 0.5 �, "�b1N�, �:GT�; a h(q) < 0.5
�, "�bV1N�, �*ÆE>����; h(2) -��e Hurst �!, <', h(q) +�D� Hurst �!;

6) 7� MF-DFA CD� h(q) ����! τ(q) Æ��(�, τ(q) = qh(q) − 1, *c��+ q aUC:
dτ(q)
dq

= h(q) + qh′(q) (1)

7) 7�`bS-6!C$���A f(α)��$�! α ����! τ(q) Æ�=��(�:⎧⎨
⎩ α =

dτ(q)
dq

f(α) = αq − τ(q)
(2)

8) 5J (1) Y J (2) CD��(�:{
α = h(q) + qh′(q)

f(α) = q[α − h(q)] + 1
(3)

+�, �$�! α �� �����A�*Y���$��, α 7�, �$�7F; $���A f(α) �D�
��*Æ ��$�! α ���!!, C f ′(α) = q; ��AW� ∆α(αmax − αmin) Y9:�#�:F#
��R^, ∆α W7�, ����"���7�;6, $����7>;  ����!!R^ f(f(αmax) −
f(αmin)) VZ�-d�a7��I-8��. $���A������*"����!.

b*�7��, �)� MF-DFA )0��$VJD'
�Y!<UaB"��UO�*�,2�[�
�YR, *[�W[ MF-DFA )0!J_'.YR, C.7��X\<�[ Ns �*Y�*aZ]�!<0

�[ 2Ns �*Y�*;c��N"��\"*U/ h(q) �YRf�. %�[�W[9< MF-DFA )0+
`c$*� �[�W[9<+ MF-DFA )0�Y��Y)0+'4+ (b^ 1), *-9�
�#)0�
2) < 4) *�FX: 
FX 2) �[�W[ MF-DFA )04�[�W[9<�UO�`Y��Y0�aY�
) MF-DFA )0����`Y��Y0, $*U/*Y�cd\$ ($ Ns 0 2Ns �\TD N − S + 1 �)

�FX 4) ����T! Fq(s) � �4-, � Fq(s) =
{

1
N−s+1

∑N−s+1
v=1

[
F 2(s, v)

] q
2
} 1

q

, ��Y Fq(s) ÆE

-�),�, ���) 2j + 2 ≤ s ≤ N
4 (+� j �D'$VJ�K!).

=N

=k, k=1

=s

=s

N–s

2005-7-1 2010-3-26

- 1 ./Æ0 MF-DFA 123./Æ045-

3.2 67*8ij9
��%&��9$��"���$�����$*Æ*&&<: �����U���FU�����

gd=�� (�*U/ ( ($���); b���������beh�i]�Æ`��*U/ (��$
���). +!<+'a(��"�.���#*&�<+$���&<�/&�, J.3$$���>�.
<�+!<\"+'��.0d"����J.ej� (�, �DI�:GT�, J!I8"�����
YM�. !<a(���*-FX��:

1) H#�,�"!+ (p, q), p�q F�����"�:� N ;
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2) +��"��] p �<] q �!<+'+6;
3) ��,�FX1 100N H, ,;0!<�a(�e��(.
���A$������&<: �N"����T! Fq(s) � ��a(��"����T! FT

q (s)
�!Wf] Fq(s)/FT

q (s) ∼ sh(q)−hT (q), b h(q) − hT (q) = 0, CX��W@H q �-8*4-, 6�N"�
�$�������!<����J*U/; b h(q)− hT (q) �= 0, CX��W@H q �-8*4-, 6�N
"��$�������!<� (�*U/, b hT (q) = 0.5, 69$$������� (�*U/.

4 :kg"l;<=>

4.1 67?mÆ@ABC
���4��!<^�� 2005 2 7 ^ 1 F –20102 3 ^ 26 F,�� 6 &V.����! (��@V

&:�! (LPG)��@V&:�! (MPG)�F@V&:�! (SPG)��@V�W�! (LPV)��@V�W
�! (MPV) <F@V�W�! (SPV)) �F)@�, B��,Æ3�U�O�fc�k<FU9l�"B
H,'=, +� 20052 7^ 1FT 20072 9^ 28F��O'= (��O�), 20072 9^ 28FT 20082
9 ^ 26F�fc�k'= (��e�), 20082 9 ^ 26FT 20102 3 ^ 26 F�FU9l'= (�FO�),
*ÆE&�Y9�. 1Æ 1031 �F)@�, !�W7 1030 �F)+!<, !<�_��5��ZUdA.

1(:��5��.��!��$*%�,� 3 B�<: ��^$%&�'
1�&�.���,�
5��.��!�K1�5�; b�TZ�`�5��.��!�.7E&VZ4���V.��!=�;
Æ����'��/9$: C.��!�f))0�'��, .E&VZ4�'�����.����.f
)+��. CV.��!��f)��6�: Æ�=��&=��V&:�, Æ�=��&=��V�W�,
��Æ�=��&=����V.��!, <'��7�=g�`���, C^����X<.�+�+'
mg, .E& VZA&.�+���.

1 pt 9Q t ��.����F)@�, 6 t ��.���)+�: rt = ln pt − ln pt−1. +!<+'+
!K"�, 6 &V.����!F)+"���#���b9 1. $9 1 !,47: 6 &.����!F)
+"��`�6�� 0, h�6�� 3, JB ���
 0.1 �E?�GX6g$B$YM����31, 9
$6�B$YM��, LB SS� Q ���
 0.01�E?�GX6g$�� (��31, 9$�
���
 (�. ,9$�F�Æ(�������.���)+"��U/�A�FYR, <'�������
��������� MF-DFA )0+��.����!F)+"������+'���'0�.

D 1 EFaG��nHoI3JKpL5
NO�Na� g�e
 hb �ch no ho JB �i
 Q �i


�iijk (LPG) 1030 0.0014 0.0245 6.6603 −0.0219 575.1*** 26.57**

�iijb (LPV) 1030 0.0015 0.0246 5.9478 −0.3531 394.3*** 38.12***

�iijk (MPG) 1030 0.0016 0.0263 9.9513 0.2083 2081.2*** 27.11**

�iijb (MPV) 1030 0.0019 0.0257 6.500 −0.2970 540.8*** 24.33*

hiijk (SPG) 1030 0.0018 0.0266 8.5207 0.0186 1308.1*** 25.72**

hiijb (SPV) 1030 0.0020 0.0271 9.2372 −0.0660 1670.3*** 26.10**

�kld: ���me Eviews6.0 �i�Lnpf
 (***, **, * lfg 1%, 5%, 10% h�gjiMjik, JB �i


qmjkol 2 M χ2 �n, mlMkobl 9.21, 5.99, 4.61, LB pnM Q �i
qmjkol 15 M χ2 �n, mlM

kobl 30.58, 25.00, 22.31)

���A.����!)+"�����-���,  7 �.����!H)+"���^, b
^ 2; ��lU�0), ,�@V&:o (LPG) .����H,  7Æ&���� (F�H�̂ )@�!<)
������^, *-b^ 3.

$9 1 �^ 2 �!,47;��F)+5�H)+, �@.���!�@�F@.���Æ%��
��, �Wo.���!&:o.���Æ%����. ,9$)+��2����;(, 4�'�
��J��"mÆ(�, *Æ�,�����. 
���'=�,�, <&��%nI��&.����, U
/T��C&.���)+����. $^ 3 �!,47
F�H�̂ Æ&�������@V&:o.�

����^*Æ ��, �^!3$*Æ���-������; 
L�������^��, !,47*
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Æa(X7� ��, 3$*Æ� �������. $,p6.3$.���)+*Æ����.
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- 2 EFaGqMr�nHoIsN-
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- 3 OtPQRST3EFaG�UVsN-

4.2 WXuYZv[w\*]j^_^`
����*qh�)0�FX,  � Matlab7.0 i?�'f�+'�', �^+,� 6 &V.����

!F)+"�<a(����2"�+' MF-DFA �A, ��!E[�W[ MF-DFA ��) MF-DFA �
A�F�R$, 0�%4�lU, ��7�@V&:o.����*&)0� MF-DFA �A�F. s )Wg

d� [2j + 2, N/4] j, j ∈ [1, 5], a q )��AW�, *-�D� Hurst �! h(q) �W�Fb9 2.

D 2 at12T3 LPG EFaGqM��nHoI3bx Hurst qM h(q) c5y
qo MF-DFA ikM h(q) KLLM MF-DFA ikM h(q)

q j = 1 j = 2 j = 3 j = 4 j = 5 j = 1 j = 2 j = 3 j = 4 j = 5

10 0.3890 0.2841 0.2745 0.3010 0.3279 0.4308 0.2767 0.2550 0.2887 0.3240

8 0.4117 0.3073 0.2984 0.3243 0.3506 0.4491 0.3028 0.2861 0.3187 0.3524

6 0.4444 0.3416 0.3327 0.3573 0.3824 0.4752 0.3411 0.3292 0.3595 0.3906

4 0.4912 0.3930 0.3826 0.4041 0.4267 0.5112 0.3962 0.3885 0.4148 0.4415

2 0.5537 0.4669 0.4536 0.4661 0.4832 0.5588 0.4730 0.4676 0.4869 0.5066

1 0.5918 0.5133 0.4979 0.5019 0.5143 0.5895 0.5212 0.5156 0.5297 0.5445

−1 0.6826 0.6204 0.5962 0.5768 0.5743 0.6678 0.6316 0.6215 0.6211 0.6234

−2 0.7301 0.6718 0.6416 0.6104 0.5996 0.7102 0.6843 0.6705 0.6613 0.6571

−4 0.8035 0.7504 0.7107 0.6612 0.6386 0.7812 0.7674 0.7440 0.7165 0.7023

−6 0.8480 0.7973 0.7541 0.6938 0.6659 0.8274 0.8193 0.7895 0.7459 0.7264

−8 0.8762 0.8252 0.7817 0.7157 0.6855 0.8574 0.8489 0.8179 0.7628 0.7409

−10 0.8953 0.8432 0.8003 0.7313 0.7000 0.8781 0.8668 0.8369 0.7740 0.7511

∆h 0.5063 0.5591 0.5258 0.4303 0.3721 0.4473 0.5901 0.5819 0.4853 0.4271

$9 2 ��'�A�FJ+%^ 4 �lB^, !,C7,� 3 B��:

1) ;����[�W[ MF-DFA 5��) MF-DFA �A)0, �@V&:o.����!F)+
"��D� Hurst �! h(q) 6H! q �\�*JF, 6��?!, mT�(� q ����T!, ,B��$
^ 4 ��lB^/n@47, 9$�@V&:o.����!"�*Æ$�����;

2)a q = 2�,D� Hurst�!���e Hurst�! h(q),+�c,�K! j,;��[�W[MF-DFA
5��) MF-DFA �A)0, >Æ 1 K� h(2) E?�� 0.5, �.7� .����:GT�, <', � 1
K$VJD'.E&VZ��.���)+�����;

3) +����K! j, >Æ 1 K�[�W[ MF-DFA !�) MF-DFA �A� ∆h *F, � 1 K�[
�W[ MF-DFA .Æ(J_�D'$VJ
�YUaB"��UO�*�,2�[��YR, �[�W[
MF-DFA !�) MF-DFA )0*Æ%-�r�; *C[�W[��aZ]�!<, �b*5�N!<+'
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[(���H��[ 2Ns �*Y�, ,\;c��N"����\", SW$����A�F�s"�.
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- 4 zd MF-DFA {./Æ0 MF-DFA ef3 h(q) g q 3hi-

��, !++X 5 &.����!+'*&)0�!E�A, ,;,'0�D'K!, �F��: 6.C
7.����. <', ��,4� 1 K$VJD'�[�W[ MF-DFA )0+��.����!��N"
����"�+'$������A, *-�Fb9 3.

D 3 EFaGqM�nH|jp}koI3bx Hurst qM h(q)plmnM{o}pqrSc5y
LPG M h(q) LPV M h(q) MPG M h(q) MPV M h(q) SPG M h(q) SPV M h(q)

q mo Er mo Er mo Er mo Er mo Er mo Er

10 0.4308 −0.0052 0.4239 −0.0025 0.4380 −0.0010 0.4135 0.0023 0.4339 −0.0020 0.3837 −0.0101

8 0.4491 0.0005 0.4415 0.0029 0.4554 0.0048 0.4322 0.0074 0.4486 0.0042 0.4019 −0.0031

6 0.4752 0.0072 0.4671 0.0091 0.4815 0.0116 0.4600 0.0137 0.4701 0.0111 0.4313 0.0048

4 0.5112 0.0154 0.5062 0.0168 0.5209 0.0198 0.5021 0.0216 0.5026 0.0190 0.4797 0.0142

2 0.5588 0.0265 0.5680 0.0271 0.5742 0.0310 0.5650 0.0329 0.5550 0.0291 0.5531 0.0264

1 0.5895 0.0340 0.6104 0.0344 0.6080 0.0387 0.6071 0.0413 0.5932 0.0358 0.6003 0.0346

−1 0.6678 0.0588 0.7195 0.0612 0.6949 0.0680 0.7130 0.0744 0.6902 0.0586 0.7121 0.0633

−2 0.7102 0.0793 0.8002 0.0869 0.7468 0.1108 0.7718 0.1081 0.7414 0.0814 0.7687 0.0967

−4 0.7812 0.1271 0.9237 0.1459 0.8482 0.1790 0.8666 0.1817 0.8290 0.1324 0.8612 0.1697

−6 0.8274 0.1709 0.9936 0.1932 0.9124 0.2240 0.9249 0.2393 0.8893 0.1710 0.9218 0.2234

−8 0.8574 0.2064 1.0322 0.2297 0.9515 0.2562 0.9621 0.2795 0.9298 0.1998 0.9606 0.2611

−10 0.8781 0.2334 1.0553 0.2570 0.9770 0.2807 0.9872 0.3084 0.9573 0.2220 0.9864 0.2877

∆h 0.4473 0.2386 0.6314 0.2595 0.5390 0.2817 0.5737 0.3061 0.5234 0.2240 0.6027 0.2978

a 0.5101 1.0946 0.4564 1.0976 0.4819 1.1000 0.4753 1.1017 0.4881 1.0902 0.4748 1.1072

b 0.8020 0.8182 0.8168 0.8059 0.8039 0.7892 0.8154 0.7802 0.8092 0.8207 0.8299 0.7891

R2 0.9957 0.9041 0.9850 0.8936 0.9875 0.9028 0.9946 0.8889 0.9882 0.9095 0.9977 0.8976

∆α 0.6528 0.4198 0.8396 0.4456 0.7383 0.4791 0.7788 0.4978 0.7293 0.4096 0.8055 0.4886

��+�F�A.����!$������&<, X< Koscielny-Bunde� [5]qh�)0D'7GL

K! a, b,+9 3�@V&:o.����!�N"��D� Hurst�!+'D',�FCD a = 0.5101, b =
0.8020, C R2 = 0.9957, +D'(Fb^ 5, �� Hurst �!Ism�K
D'o��, 9$D'(F^&,
<*!<'OW7�� q W�� h(q) �B�W. .p��a(����"� h(q) �!D'� R2 6F��

N"�, ,9$<$���>�JI, �.E&��')0+'D'. ��, 4�C)0++X 5 &.���
�!��N"�Æa(��"� h(q) +'D', *-K!D'�Fb9 3.

$9 3 ���W�F��: a q ≤ 2 �, �N"��D� Hurst �! h(q) E?�� 0.5, 9$*Æ$E
�1N�$�����; *a(��"��D� Hurst �!6E?F� 0.5, 9$*ÆV1N�$����
�. h(q) − hT (q) �= 0, C hT (q) �= 0.5 9$.����!"��$�������<$*��"�� (�
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*U/, 9�7 ($���. ,�@V&:o.����!�H, $^ 6 �� A�B ^/!47, ��"�
� h(q) − q�τ(q) − q o�@*Xpp, C C ^���N"�$���A (0.6528) *!��"��$���
A (0.4198) W^$, 3$����)+"�JI�$�����, 1N (�+.����!���$��
�-8���*��. ,& ($�����Y&�%&��>2��.�%6�#, ,q�)0�.�#
73&�t)d,r>)+(]��!'�. X<9 3��W�F, $�W�&:o*&.��A��, �W
o!&:o.����$���A*W, 9$�Wo.���*Æ%>�$�����, �W�&:o.�
�����;:$E; $����F@Æ&.��A��, L&;4�.���$�����!Euc, 9$
;4o.���-Æ$E���;:. ,B��,3�%&��
.�&�"'�)�,  +�����F
@;4�.�%�(9�����W�&:o.���, �%&��,�W�&:o.�!,;4o.�9
�)0�.�#73&*Æ%��&t#. C��� Swinkels < Tjong-A-Tjoe[16] %�sGZU"'�

.��A0����%&��.7KO�W��)I, pT,
��F@.�=�+'&t%6���*Æ
$o��=q.
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- 5 sUtuvwEFaGqM|j�nHoI3 h(q) ∼ q lm-
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- 6 sUtuvwEFaGqM|j{}koI3 h(q) ∼ qpτ (q) ∼ qpf(α) ∼ α px-

5 ;y~

%&���������������, H!%&�'��Æ��62�', &�.��&���%&
�'1���'�$*�%, .�&�/<'#(&�%&���)&�"'�$��8&�)0, 7��
A.����!�$���A, .7=>7Æ(.����!������56. ���7�. [�W[
9<+8� MF-DFA )0T,4+, J��4+��)0+4���.����!F)+"�����
�+'�$����A, �'�F��: [�W[9<.Æ(J_<�YUaB"��UO�*�,�[�
�YR, *Æ%-�r�; 6 &��V.����!)+"�6�
E$E�$�����, C�W�&:



� 9� 
�, 
: �DKLLM MF-DFA MMFNO�NLKPE��L 1899

o.���!;4o.���*Æ%;:�$�����, 9$%&��,�W�&:o.�!,;4o.
�9�)0�.�#73&*Æ%��&t#;�N"�!a(��"��$���>�K!D'�(F
*&,9$��"�JI�$�����,1N (�+��.����$��������*��,$*9
�7 ($���. ��.���1N (��
�X��<$*�4�%&��5�7&q, �
��n
r�SW, ��56,����)Jb�, &��/,���)J+��56J7V�. �������+
Æ(����(7�_vso, >Æa56w]D�,��t�+56J7V�, J*&��*pat��
�+'=@, *����.uQYVZ�W, ,U/������Æ`H#q�, <'��r%D"mÆ(,
b�,�����. ����%&ZU�%&��.7Æ�5; rB��.�%6'=�Q�56, 7�
+.����!)+"������Æ(=>,�)70�.�#7�8&�3&(]��U<,X\%&
&�.�#7����c&��u��!K,�.f.*�? �$����A*CD�569�)7*-
�0�.�#7�8&�3&,Æx)&�.�#7.f,���F�B���)I.
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