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Wavelet-Based Regression-GARCH Model and Its Application
in Foreign Exchange Reserves

XIAQ Yunxiang, LI Xingye
(Business School , University of Shanghai for Science and Technology , Shanghai 200093 , China )

Abstract: The wavelet transform and the polynomial regression were combined with the GARCH
model to analyze and forecast China’s foreign exchange reserve. The data were de-noised by the
db4 wavelet to establish polynomial regression model. Seeing that between the residuals of the de-
noised data and the regression model there exist the auto regressive conditional heteroskedasticity
(ARCH) effects, the GARCH model was created. Linear superposing the regression model and
GARCH model, a regression-GARCH based on wavelet analysis was proposed. Comparing the
predicted value and the actual value, it is found that the result in the paper is quite well. In other
words, the method presented has obvious advantages and it’s a useful predictive analysis tool in
dealing with the non-stationary time series which has obvious growth trend just like foreign

exchange reserves.
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Fig.1 Prediction model
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Fig.2 Foreign exchange reserves from Jan.1993 to
Dec. 2012
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Fig.3 Foreign exchange reserves after

denoising of default threshold

3.2 BisTEFER

H1& 3 v LA . KM S 1P 50 & g or A AR
AR PR AR B AN A A8 1 ik 25K

FE— IO T s AN B 2R T AL £ 7™ 4 Hi 3 1o
JITAG B s TR BN BE 2R i 014 i 28 e 507 e
B HAR R (R AR % o8 T
Dy BT Ay AT 1 S 38 AR i 22 7 7 /N
CRI R /IN 3R ) 1) SR She e BRAUL 5 il 2%

/N Tk i i ik i
y, = 0.001 192t — 1 739.38t + 6.34 x 10° (7)
R?=0.982 710, F = 6 735.170, DW = 0. 013 030
K, R* N4 A g A0 A RLILA O B 1 8 45
R? MR T 1 R4 As; F . DW A IE . 43
SR RSB0 A Y 2 M R B A A G DA [ETH
T ZE v LI A BT . L5 5 1] )5
JEHN X EL A 4 PR

40 ¢
35
3.0 %
25 | Py
20 /
15+ ya

10 b o A
o — KE
05t -

S

-0.5

ASNICAE# 1 JTAL5RIT

5IO l(I)O 1I50 2(I)0 2I50

A1) i/ A

4 XEFIS5EIPFEIIXTLE

Fig.4 Denoised series vs regression series
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Fig.6 Actual values vs predicted values
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Fig.7 Actual values vs predicted values from
Jan. to Dec. in 2012
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