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Abstract By app lying the detrended fluctuation analysis( DFA),

the bgarithm ¢ retum series of Chinese

stock m arke ts was stud ied and their scaling properties were analyzed It is found out hat the scalng expo

nen ts changew ith the perbd and there is pes stence The scaling exponents don’ tvary obvbuslyw ith the

scaling

so the scale mvariance exits The short scaling tie series have multifractal properties These

results illustrate that the Chinese stock m aikets are the com plicated non— lnear dynam ic systen s
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1.1 DFA
DFA [19 21—23].
{xi}(i= 12 ---,N), {y(k)}:
;
y(k) = 2(xi= @)) k=12 N, (1)
() = le N, {x:}
{y(k)} N, = N /s) U(j=12-5N,), s
v . N s , , [y(k))
, AR s
U(G=12. ) , P; (k):
Py (k) = bo+ bik+ ot by K7+ bk m = 12 ., (2)
,m . m , m=1m= 2 .., DFA 1,
DFA2, ...
yi(k) = y(k) =P} (k). N,
Fis)= G100 = — Xyl (1= Us+ il =P ()] j= 12 N, (3)
Fiis) = 07 () = = BN = (j=Njsw il = ()% j=Nos L N, (4
, DFA F(s):
P =[55G (s)
S(IN/4] > s Z2m + 2), F(s). F(s) s
logF'(s) = logC + alogs (6)
(pow er law)
F(s) = Cs. (7)
(6) a DFA ( the scaling exponent).
1.2 a
a
a=1/2 , ,
aZzxl1/2 , ,
« 0< a< 1/2 a
;12 < a< 1 , a . a> 1
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1990 1991 , 1993 T+ 0
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, 1998 (SHT) (SZ1)
, 3 , 1998 5 4~ 2005 1 (7 ) , 1998 5 4 ~ 2002 4
15 (4 ) ,2002 11 18 ~2005 6 1 (2 ) , 7
40 .
(Puc(t)), At , ., lmin Smn
I0mmn ... 1d . {ra(t) ), r(t) = logP(t)— logP(t— At).
(1)) DFA ( Matlh ).
2.1
3 s DFA1 a
1 DFA1 «a
Table 1 Thea value of DFA1 of different tin e scales
d 60m in 40min 20m in 10m in Smin Imin
1998. 5. 4~ 2005. 6. 1 1690 6701 11473 20 103 40 207 80 415 402533
( ) a 0.5554 0. 5543 0. 5622 0.5522 0.5504 0.5491 0.5173
1998. 5. 4~ 2002. 4. 15 951 368 5 5527 11 055 22111 44223 221117
( ) a 0.5556 0.5518 0.5520 0.548 7 0.5456 0. 5434 0. 436
2002. 11. 18~ 2005. 6. 1 596 2432 3648 7296 14 592 29 134 145920
( ) a 0.4832 0. 4866 0. 4359 0.4872 0.4853 0. 4850 0. 436 3
d 60m in 40min 20m in 10m in Smin Imin
1998. 5. 4~ 2005. 6. 1 1691 6704 10056 20112 40512 8104 405071
( ) a 0.5550 0. 5625 0. 5610 0.560 2 0.556 5 0. 5556 0. 5552
1998. 5. 4~ 2002. 4. 15 952 3 688 5532 11 064 22 416 44 832 224160
( ) a 0. 5538 0. 5385 0.537 8 0.5367 0.5339 0. 5327 0.5326
2002. 11. 18~ 2005. 6. 1 596 2372 3558 7116 14232 29 184 145920
( ) a 0.497 4 0. 4974 0. 494 7 0.496 0 0.493 4 0. 4956 0. 496 6
1
(1 , a , a
B B a O 5 a 0 5
: [22]
DFA . 1998 5 4
2005 6 1 40m i 11473 ),a (m=1) 1
(1000 , 500 ). 6000( 1000d)  8000( 1333 d) ,
" 0.574
2 G’ 2
: [22]
(2 , ; ; (
1d 1min) a , .
3 (Imn  14).
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Fig.1 The changing of a with the data volume Fig.2 The regression of DFA1 of 40 min’ series of SHI
2.2 (m )
m=1234 DR 2 3
2 3 :
(1) , a m , m
s m=1 m=3 ,
m=2 , m=3 m=4 ( m=95,
. ) , O o m
2 amax m
amax m . B am ax m
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Tablk 2 Thea valie of SHI with differentm
d 60m in 40min 20m in 10m in Smmn Imin
198. 5. 4~ 2005. 6. 1( )
1 690 6701 11473 20 103 40 207 80 415 402 533
1 0. 5554 0. 5543 0. 5622 0. 5522 0. 5504 0. 549 1 05173
2 0.5571 0. 5549 0. 5581 0. 5520 0. 5493 0. 547 8 0 5202
(m ) 3 0. 5635 0. 5574 0. 568 3 0. 5541 0. 5504 0. 5487 05194
4 0. 547 8 0. 5402 0. 560 3 0.5327 0. 5290 0. 276 /
1998. 5. 4~ 2002. 4. 15( )
951 3685 5527 11 055 22111 44 23 21117
1 0. 5556 0. 5518 0.5520 0. 548 7 0. 5456 0. 543 4 05436
2 0. 5632 0. 5559 0.5559 0.5520 0.5473 0.544 7 (0544 8
(m) 3 0. 5599 0. 5470 0. 5485 0.543 8 0. 5375 0.550 05348
4 0.5530 0. 5334 0. 5357 0.5279 0.5190 0. 5155 /
2002 11. 18~ 2005. 6. 1( )
596 2432 348 7296 14 592 29 184 145 920
1 0. 4832 0. 4866 0.4859 0. 487 2 0. 4853 0. 4850 0 4863
2 0. 490 8 0. 4664 0. 467 0 0. 468 2 0. 4664 0. 466 2 0 468 3
(m) 3 0. 5304 0. 4846 0.4855 0.4853 0. 4823 0. 4817 04838
4 0. 568 0 0. 5132 0.5128 0. 509 9 0. 5003 0. 497 & /
wx , [23] ;
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3 a
Table3 Thea valie of SZIwith differentm
d 60m in 40min 20m in 10m in Sm in Imin
1998. 5. 4~ 2005. 6. 1( )
1691 6 704 10056 20112 40512 81 24 405 071
1 0.5550 0. 5625 0.5610 0. 560 2 0. 5565 0. 5556 05552
2 0. 5596 0. 5428 0.5418 0.5403 0. 5378 0. 536 8 05364
(m) 3 0.570 1 0. 5462 0.5443 0. 542 6 0. 5406 0. 5394 05386
4 0. 5623 0. 5306 0. 5274 0.5213 0.5215 0. 520 & /
1998. 5. 4~ 2002 4. 15( )
952 3 688 5532 11 064 22416 44 832 24160
1 0. 5538 0. 5385 0.5378 0. 5367 0. 5339 0.5327 05326
2 0.570 1 0. 5445 0. 544 3 0. 541 4 0. 5407 0. 5390 0 5385
(m ) 3 0. 570 6 0. 5402 0. 5394 0.5361 0. 5364 0. 5347 05336
4 0. 5649 0. 5354 0.5355 0.5273 0.5262" 0.5241" /
2002. 11. 18~ 2005. 6. 1( )
596 2372 3558 7116 14232 29 184 145 920
1 0.497 4 0. 4974 0. 494 7 0.496 0 0. 4934 0. 495 6 0 496 6
2 0.498 6 0. 4958 0.492 4 0.4930 0. 4896 0. 490 6 04921
(m) 3 0.518 1 0. 5159 0.5130 0.5120 0. 5071 0.5028 05043
4 0.5532 0. 5358 0.5313 0. 5284 0. 5164 0.5116 /
“x 7 ) [23] ;
4 O ax
Table4 The can parison ofa,, with different tine scake series
d 60m in 40min 20m in 10m in S5min I min
1998. 5. 4~ 2005. 6. 1( )
a 0.563 5 0. 557 4 0. 5683 0. 554 1 0. 5504 0. 5491 0. 5173
1998. 5. 4~ 2002 4. 15( )
a 0.563 2 0. 5559 0. 5559 0.5520 0.5473 0. 5447 0. 448
1998. 5. 4~ 2005. 6. 1( )
a 0.570 1 0.5625 0. 5610 0. 560 2 0. 5565 0. 5556 0.5552
1998. 5. 4~ 2002 4. 15( )
a 0.570 6 0. 544 5 0. 5443 0.5414 0. 5407 0. 5390 0. 5385
2.3 DFA 1
2 2 o
DFA 1 , 5
5 DFA1
Tablk 5 The results of DFA1 of seriesw ith absolute return and square return
d 60m in 40min 20m in 10m in S5min Imin
1998. 5. 4~ 2005. 6. 1( )
1 690 6701 11473 20 103 40 207 80 415 402 533
DFA la 0.816 4 0. 8625 0. 888 8 0. 906 2 0. 9200 0. 9525 09426
DFA la 0.733 1 0. 7154 0. 63809 0. 690 2 0. 6715 0. 6720 06593
1691 6704 10056 20112 40512 81 24 405 071
DFA la 0.8280 0. 8915 0.89938 0.9214 0. 9446 0.974 1 09844
DFA la 0. 7599 0. 7421 0. 7235 0.7149 0.7971 0. 808 7 07221
(1) DFA 1 0.5
[16] , 500
(2) ) :
(3) , DFA 1 , DFA 1
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