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Table 1 Normality test results of interval financial time series
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Table 2 Hurst index calculation results for the central and interval radius sequences

of the Shanghai Composite Index and the Shenzhen Component Index

SR A R/S ZHirik DFA 7% DMA ¥ GHE %
X a] 0.672 4 0.6363 0. 605 2 0.615 8
LS ‘
X432 0.6513 0.601 8 0.597 9 0.625 4
- D[] ey 0.563 2 0.519 8 0.472 4 0.485 7
VRIELRI6 ‘
DR 0.602 1 0.573 2 0.594 8 0.568 1
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Table 3 Corrected R/S analysis results of the central and interval radius sequences
of the Shanghai Composite Index and the Shenzhen Component Index
(ﬁ‘%ﬂlﬁ}? r% ﬁu q:l q:3 q:S q:7 q:9
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Table 4 Significance test of long memory calculation results

SRR o5 R/S DFA DMA ¥ GHE ¥ EIFIX[E

X [a] 0.672 4 0.636 3 0. 605 2 0.615 8 [0.442 8,0.561 2]
ARRZ=i o

X [ 2 4% 0.6513 0.601 8 0.597 9 0.625 4 [0.436 9,0.575 1]
o X [l H L 0.563 2 0.519 8 0.472 4 0.485 7 [0.407 4,0.614 6]
RIFLE1E o

X [E] 245 0.602 1 0.573 2 0.594 8 0.568 1 [0.421 3,0.572 7]

H k& PR I 45 R W] LUE 7R 95% B R K
N, FUEZESR I DX JR] i A X R AR B TE 4 RO
2R Hurst 76 809 7 78 847 X H] LLAb, 48 44
ANEAKACACPER B, U B R ZEF 09 X ] i
e EAKICICYE, MRIEZEAR bGP ST 4 Fhr
R Hurst $8 805 6 83 B A5, (H 2407
G HAERT 3 Ry ik Tk B R 5 7E GHE 5 T
WA 0 A g, PRt o S M e 2 R —
AUt I TR IR 25 45 X [8] e 48 7 91 09 KL 42 1 91 A
W1

g5 BTk AUE FESEAR 1Y DX )P 9 R ds B
U2 IS, TR IE 2348 1Y X (8] B4 1A &
B IR TA RS TRk vAY I Al N P = P S TRk v S o
UEZEAR (14 DX [a] Py 91 I A4 720 45 000 A

3.2 ETFIOWCA EFHKIZIZER BIHE

¥ ARFIMA .GM-ARIMA .GM-ARFIMA 3 #f
RETRUSF b U 254 1) DX R] s 7 40 2 A7 SR 3 0
;5% F FIGARCH ., GM-GARCH . GM -FIGARCH 3
FRRBERLNT 1 IR LR 48 DX 0] > 72 7 51) 1 47 50 200 50 0 7
L, FUEZEFR 1SR AE X 8] 2k 2000-01-04—2018-12-
28, Hirf 2018 4F 11 A 30 H Z Al (IREA K s I 25
RIS HAE T, 11 A 30 H Z )5/ 20 4
FEAKE IR A | FH 6 905 1 T DS 2

EZ:E 0 N o < vl 1 RPN 27 P P [T S
FEHNRACAZ S E d 4700 0. 213 4.,0.207 1, T
S8 p g e B 2 AR ALC i SIC HER >R
AT 1S B IR A AR LR 5

*®5 LiEGEREFOLMREFFERHSH

Table 5 Parameters of the central and interval radius models of the Shanghai Composite Index

FFo Ik 1

Ik

LRy 7N |

D[] L
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ARFIMA(2,0.213 4,1)
FIGARCH(1,0.207 1,1)

GM(1,1)-ARIMA(2,1,0)
GM(1,1)-GARCH(1,1)
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Table 6 The weight coefficient corresponding to different preference coefficients of the Shanghai Composite Index

il 28 L., L. L., L, L L,
a=0.1/0.2 0.923 7 0.076 3 0 0.942 8 0.057 2 0
a=0.3/0.4/0.5 0.8517 0.128 4 0.019 9 0.897 2 0.094 1 0.008 7
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a=0.9 0.942 0 0.058 0 0 0.971 6 0.028 4 0
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Table 7 Interval prediction error of the Shanghai Composite Index testing set

T A Ay Fyser Fyspp Fyser Fysep
ARFIMA&FIGARCH 254.707 3 1.754 6 256. 461 9 0.506 3
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GM-ARFIMA&GM-FIGARCH 42.201 3 0.756 4 42.9577 0.214 0
HET 1 24.324 9 0.105 3 24.430 2 0.061 5
20 AT 1 18.714 6 0.084 3 18.798 9 0.024 1
204 T 15.664 8 0.063 5 15.728 3 0.013 4
204 T IV 21.374 3 0.094 0 21.468 3 0.047 9

M EIEZEFE AR ) 4 AN X 8] T 5 22 46 A5 al
VA 78 3 Rz il 7y v IR A K ie A2 AR Ay
GM-ARFIMA F1 GM-FIGARCH IS4, 4 Flifii
DR 22 48K, TR b B0 T A 76 | 2 4 i
DNABE IR (%) 2% 0L T i 4~ B 00 A AR | o IR
A S AR v, E I 4 U A 08 1 v X i) 7Y 4 gl i ]
FEHN I TRIRE BE . 78 5 R 24 PN A AU rp | 2 g 47
FE0. 6 ~0. 8 B, 21 A T AR 7Y {1 T A B AR X
v, PR AT AR 4 A 300 TIT 6] A o Ay X i) e
HEAT TR

4 ZERIE

e T A S T A O 4 il [E) A K
AR TR B0, B % & B0 ) 38, 42 1 71X ]
T4 il 18] 2 5 A S0 A2 M AR 56 T ik B HG ) A
Y IR UL T UEZRTS PR UE 2R $E 1Y X [R]85 ZE 48 20h
FEhtt, B UE T DR ARG E A2 AR 56 T 1k LA B T AR
RURA RO, AR 00 3 5 1% S 0], ] AR 95 4
HH AR ABE TR Xof o Sl 2R AT X ) T A BRI T vk
LA I 45 SR A e Atk L ZE TN X B] [ n+ 1, n+2,
ceontk, k=1,2 - ] TG B A0 R A D R A A
A BTN 3k A AR X [R) PN 3 L 8L A 3
KRR, BIESEAT & 25 X R S0 s, FHES

FOBUR IR & AL P Sk L ),

t=n-k+1

Al 3 g, REMEBIC L L ek 69 DT o0
t=n-k+1

TEINHS B2 A AR TS 52, SR 5 FEAR 398 UI0RS 52 12t
Fref & wm,

2% 3Lk ( References) :

[1] HURST H E. Long Term Storage Capacity of Reservoirs[]J].
Transactions of the American Society of Civil Engineers,
1951(116) :770—799

[2] PENG C K , BULDYREV S V, HAVLIN S, et al.
Goldberger Mosaic Organization of DNA Nucleotides[ J ].
Phys Rev E,1994(49) :1691—1695

[3] SANDRO T. Matplotlib for Python Developers [ M ].
Birmingham ; Packt Publishing,2009

[4] MATTEO T, CRAMATICA R, ASTE T. Dynamical
Generalized Hurst Exponent as a Tool to Monitor Unstable
Periods in Financial Time Series [ J]. Physica a-Statical
Mechanics and TIts Applications, 2012, 391 ( 11 ).
3180—3189

[5] LO A W.Long-term Memory in Stock Market Prices[ J].
Ecomometrica,1991,59(6) :1279—1313

[6] GIRAITIS L, KOKOSZKA P, LEIPUS R. Rescaled
Variance and Related Tests for Long Memory in Volatility
and Levels[ J]. Journal of Econometrics,2003,112(2) :



ERR TEhRE, % X 1A B A ket R 7 Bl KR I A R 111
265—294 [11] MCLEOD A I,HIPELI K W. Preservation of the Rescales
[7] GRANGER C W J. Long Memory Relationships and the Adjusted Range: A Ressessment of the Hurst Pjenomenon[J].
Aggregation of Dynamic Models [ J ]. Journal of Water Resources Research,1978,14,491—508
Econometrics,1980,14(2) :227—238 [12] BRtek. 26 T 75 kA et #ag O T M. db
[8] GRANGER C W J,JOYEUX R. An Introduction to Long at Rk A, 2008
Memory Time Series Models and Fractional Differencing CHEN H Y. The Validity Theory of Combined
[J]. Journal of Time Series Analysis,1980(1) :15—39 Forecasting Method and Its Application [ M ]. Beijing:
[9] BAILLIE. Fractional Integrated Generalized Autoregressive Science Press,2008 (in Chinese)
Conditional Heteroskedasticity[ J]. Journal of Econometrics, [13] EZR, T RIREE, M. LTI BT B A X (] T2
1996,74(1) : 3—30 FI R A HAET]. gt S 1R B 1R,2017 (6)
(107 JEALKI, BiteAc. PSS I RECHIWTAR IR A — BRI T 31—37

1B% 55,2005 (4) :47—S51
ZHOU L G,CHEN H Y. Research on Consistency of Two
Interval Judgement Matrices[J]. Operations Research and

Management Science ,2005(4) :47—>51(in Chinese)

YUAN H J,WEI C J W,ZHONG M. Research on Interval
Combination Forecasting Model and Its Effectiveness
Based on Contact Number Degree [ J]. Statistics &

Information Forum,2017(6) ; 31—37 (in Chinese)

Long Memory Study of Interval Financial Time Series

DING Qin-xiang” , WANG Zhe* , WANG Yi-ning” , LI Ming-yuan®
(a. School of Economics;b. School of Mathematical Sciences, Anhui University , Hefei 230601 , China)

Abstract ; Studying the long memory of financial time series can help people characterize financial markets

accurately. However,studies on the interval financial time series are fewer. Therefore,the long-memory features of

interval-based financial time series and its interval time series prediction model based on existing point-valued

financial time series long memory modeling are considered in this paper. Firstly,the interval number is expressed as

the interval center and the interval radius. Then,the center series and radius series are tested respectively whether

they have long memory ,and the interval-combination forecast model is proposed to predict the series which has long

memory. Finally,an example about Shanghai Composite Index and Shenzhen Component Index is given to show that

the interval stock index of Shanghai Composite Index has long memory, and the interval combination forecasting

model can improve the prediction accuracy of interval financial time series.

Key words:interval financial time series;long memory ; Hurst Index
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