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Intelligent Prediction for Foreign Exchange
Reserves Based on Uncertain Time Series

ZHU Jiaxuan, LIU Liying

(School of Mathematical and Sciences, Liaocheng University, Liaocheng 252059, China)

Abstract This article constructs an uncertain time series model about foreign exchange reserves. The pa-
rameters of the uncertain time series model are estimated by using the principle of least squares and residu-
al analysis and confidence prediction of the obtained uncertain time series model are performed immediate-
ly. Finally, this article conducts a parameter estimation and a residual analysis of an uncertain time series
model for actual data. Randomness tests are used to prove that the disturbance variables of the time series
model are unstable. Thus the disturbance variables are actually uncertain variables. In addition, the result
of the uncertain hypothesis test indicates that the uncertain time series model can well fit the foreign ex-
change reserve data.
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t FER t FER t FER t FER t FER
1978 1. 67 1988 33.72 1998 1449.59 2008 19 460. 30 2018 30 727.12
1979 8. 40 1989 55. 50 1999 1 546.75 2009 23 991. 52 2019 31 079. 24
1980 -12. 96 1990 110. 93 2000 1 655. 74 2010 28 473. 38 2020 32 165. 22
1981 27.08 1991 217.12 2001 2 121. 65 2011 31 811. 48 2021 32 501. 66
1982 69. 86 1992 194. 43 2002 2 864. 07 2012 33 115. 89 2022 31 276. 91
1983 89. 01 1993 211. 99 2003 4 032.51 2013 38 213.15 2023 32 379.77
1984 82. 20 1994 516. 20 2004 6 099. 32 2014 38 430. 18
1985 26. 44 1995 735.97 2005 8 188.72 2015 33 303. 62
1986 20.72 1996 1 050. 29 2006 10 663. 44 2016 30 105. 17

1987 29.23 1997 1 398. 90 2007 15 282. 49 2017 31 399. 49
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Table 2 Residuals for uncertain time series model of foreign exchange reserves(Unit: 100 million US dollars)

€, Residuals €, Residuals €, Residuals €, Residuals €, Residuals
€ 541. 48 e 441. 39 €19 -1217. 94 €98 222.59 €37 2 015.76
€y 892. 94 €1y 385.03 €90 -1 225.92 €99 1078.17 €3 -1 931. 05
e 406. 35 L 50. 85 e 924,77 ey 1255.13 €u 398. 57
€y 182. 02 €13 -191. 05 €99 -784. 79 €3 688. 48 €40 484. 53
€5 77. 26 €y 193. 56 €93 -646. 69 €39 -307. 52 €y -393.52
e 127. 06 e 64. 94 e 121, 46 e 4 652. 91 en -1 445. 74
€; 458. 19 €16 -370. 28 €95 -643. 96 €3y -1 597.07 €3 1 466. 34
es 474.32 e ~545. 90 €2 -520. 64 o -3 942, 68

€y 415. 06 €13 -1109. 17 €97 1 389. 10 €34 -421. 89
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Table 3 Randomness detection of residual data

Randomness test function P @ h Random variables
runstest 0.005 8 0. 05 1 No
ranksum 0.005 0 0. 05 1 No
vartest2 0. 000 046 0. 05 1 No
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