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Table 1 Basic statistical analysis of interval price attribute variables in the U. S. stock market

NS4 A i} EHE S SN[ e/ ME i fi W 45 IB GEil i P {H

PSH 7.117 3 7.1316 7.522 6 6.544 3 0.175 2 -0.3325 | 2.9680 51 0.000 O

PSL 7.103 7 7.118 0 7.518 8 6.502 5 0.179 7 -0.3855 3.060 1 69 0.000 0

SP500 PSR 0.013 6 0.010 6 0.109 0 0.002 0 0.010 8 3.562 7 22.6377 50 351 0.000 O
APSH 0.000 3 0.000 3 0.077 3 -0.0710 | 0.009 4 -0.0524 | 10.9512 7295 0. 000 0

APSL 0.000 3 0. 000 8 0.087 2 -0.0857 | 0.0113 -0.4656 | 16.2223 20 271 0. 000 0

PSH 9.3319 9.3218 9.716 5 8.8113 0.165 4 -0.1616 | 2.7842 17 0. 000 2

PSL 9.318 7 9.308 2 9.7118 8.774 9 0.169 3 -0.2115 | 2.8669 .23 0.000 O

DJIA PSR 0.013 2 0.010 5 0.1215 0.001 7 0.010 4 3.806 7 26.276 2 69 196 0. 000 0
APSH 0. 000 2 0. 000 2 0.063 3 -0.0596 | 0.008 6 -0.0816 | 9.8115 5356 0.000 O

APSL 0.000 3 0. 000 7 0.083 9 -0.0915 | 0.0105 -0.4255 | 17.428 1 24 101 0.000 O
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Jie 54 5 Gy i) e L ON /ME PRifEZE TR e J& IBYita | PH
PSH 7.7523 | 7.7466 | 8.3375 | 7.1543 | 0.2296 | -0.0520 | 3.067 4 2 0.412 8
PSL 7.7378 | 7.7325 | 83335 | 7.1335 | 0.2335 | -0.0767 | 3.0896 4 0.162 1

NASDAQ PSR 0.0145 | 0.0122 | 0.1113 | 0.0020 | 0.0100 | 3.2387 | 20.2365 39119 |0.000 0
APSH 0.0004 | 0.0011 | 0.0869 | -0.0742 | 0.0109 | -0.2171 | 8.4802 3487 0.000 0
APSL 0.0004 | 0.0008 | 0.1065 | -0.0915 | 0.0125 | -0.0884 | 11.7564 8850 0. 000 O
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Table 2 Out-of-Sample interval forecasting error results of the U. S. stock market indices

S&P500 DIIA NASDAQ
Tariables
e MAD MSE (E™) MAD MSE (E™) MAD MSE (E-)
NAIVE# 0.0061 0. 8627 0. 0056 0.7218 0. 0075 0.0115
Interval” 0. 0059 0. 7980 0. 0054 0. 6646 0. 0073 0.0110
GARCH" 0. 0068 0. 8652 0. 0061 0. 6736 0. 0083 0.0127
NAIVEX 0. 0071 0.0127 0. 0066 0.0109 0. 0086 0. 0155
Interval” 0. 0068 0.0120 0. 0062 0.0100 0. 0084 0. 0151
GARCH* 0. 0070 0.0104 0. 0063 0. 0083 0. 0085 0.0140
NAIVE® 0. 0058 0. 0073 0. 0056 0.0071 0. 0057 0. 0069
Interval® 0. 0050 0. 0058 0. 0049 0. 0056 0.0051 0. 0057
GARCH* 0. 0089 0.0156 0. 0078 0.0121 0.0109 0.0197

M2 BT TN IR 2245 R 0T ARt h0f 95 [ 2 1 4% S&P500 155K . DJIA 454 NASDAQ 155511

DTG D IFMF A X TR 2 AT, A% S H i X 1) B 68 Naitve 07 26 1l GARCH KEFIX
(R F0I0 77 5 5/ BOMIR 25 MAD 75 T9000 R 5 1k T B T DX R AR A O 22 340, X [ B A 00 (g (X
] 5 490 o300 01X ) 0% 2 T 00 25 A5 Naivve 90 97521 GARCH SRR X IR B0 7 1 /N T 2% MSE,
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Table 3 Out-of-Sample interval forecasting comparison test results of S&P500 index in the U. S. stock market

B =Ry A 2
K ue AR e Model 1/Model 2 :
Giitar P {H Giil & P Giit P
GARCH/NAIVE 4.0276 0. 0000 ~0. 8300 0. 4081 4. 9430 0. 0000
HTF MAD
i) MDM Interval/NATVE -2. 8375 0. 0053 -3.5167 0. 0000 ~7.2754 0. 0000
o2 2
Interval/ GARCH —4.4325 0. 0000 -0.3122 0. 7554 -5.4339 0. 0000
GARCH/NAIVE 0.9172 0. 3608 ~1.3208 0. 1890 2.3668 0.0195
T MSE
fiy MDM Interval/NAIVE -0.3177 0.7513 —1.2585 0.2106 ~3.0030 0. 0032
L
Interval/GARCH ~1.1753 0.2421 1. 1800 0.2403 ~2.4635 0.0151

4 EERZET DITA JEEUREZR M 18 T b 46 36 45 5

Table 4 Out-of-Sample interval forecasting comparison test results of DJIA index in the U. S. stock market

) i e 1
VoA aiig Model 1/Model 2 N . N
it P geita PiH giitar P i
o GARCH/NAIVE 3.3046 0.0012 —-1.4257 0. 1564 4. 3207 0. 0000
T MAD (1
MDM Interval/NATVE -2. 8049 0. 0058 -4, 0146 0. 0000 -6. 5968 0. 0000
bivd s
Interval/GARCH -4.2052 0. 0000 0. 4072 0. 6845 -5.0890 0. 0000
GARCH/NAIVE -1.3376 0. 1835 —1.3569 0. 1773 2.0750 0. 0400
HET MSE
iy MDM Interval/NAIVE 0.4672 0.6412 - -2.3297 0.0214 -2.0955 0. 0381
L%
Interval/ GARCH 0. 8400 0.4025 1.2739 0.2051 -2.2894 0. 0237

#*5 EEREHH NASDAQ J5 R A M X 8 Uil bk B 4a 38 45 3R
Table 5 Out-of-Sample interval forecasting comparison test results of NASDAQ index in the U. S. stock market

B wih i Ay e 22
oL Al Model 1/Model 2
it PH Yiil it Pl Geit P
GARCH/NAIVE 4.3144 0. 0000 -0.5710 0. 5691 6. 4524 0. 0000
FETF MAD A9 MDM 455 Interval/NATVE -2.2752 0. 0246 -2.9711 0. 0036 -8. 1462 0. 0000
Interval/GARCH ~4. 4036 0. 0000 -0. 2690 0. 7884 ~6.7407 0. 0000
GARCH/NAIVE 2. 6206 0. 0099 ~1.1783 0. 2409 2.9029 0. 0044
H£F MSE 9 MDM #5356 Interval/NATVE -0.3928 0. 6951 ~1.3376 0. 1835 -3.1734 0.0019
Interval/ GARCH -2.4953 0.0139 1. 0688 0. 2872 -2.9273 0. 0041
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The Application of Interval Data Models in the Financial Market Forecasts

Yang wet

Institute of Management and Decision, Shanxi University, Taiyuan 030006, China

Abstract; This paper used interval data model to give interval prediction of financial markets, and proposed a new
interval forecasting method which was different from confidence interval method. The empirical analysis results
based on the U.S. stock market data showed that, compared with the traditional point-valued Naive forecasting

model and GARCH confidence interval forecasting model, the interval model proposed in this paper could better
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utilize the data information and had a small interval prediction error which was statistically significant. In addition
some other comparison results of interval forecasts based on different estimating samples, data frequency and
confidence levels proved the reliability of this interval data methodology. Therefore, the interval data modelling not
only provided a new research perspective for quantitative analysis, but also provided related decision reference for
market trading and policy making.

Key words: Interval data; Confidence interval; Forecast
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