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Abstract

This paper tests the stability of China’s foreign exchange reserve data from 2008 to 2017. By dif-
ference of the autocorrelation sequence, the stationary sequence is obtained. The simple ARIMA
model, the simple addition season model and the multiplication season model are established and
tested on the basis of the stationary sequence. After the study, the model is effective. Finally, it
makes a reasonable forecast for the future trend of China’s foreign exchange reserves.
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3.1 RN

ADF #5%;: Dickey-Fuller=—1.0173, Lag order =4, p-value =0.932.
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Figure 1. Timing chart of foreign exchange reserves
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Figure 2. Time sequence diagram of 1 order difference
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Figure 3. Time sequence diagram of 2 class difference
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ADF 562 0] P A ) — Ff A 46 -

Dickey-Fuller =—11.626, Lag order =4, p-value =0.01.
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Figure 4. ACF diagrams of 2 order difference
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Figure 5. PACF diagrams of 2 order difference
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3.5. ARIMA =&Y

35.1. IRAMYELER
Xf 2203 e BBHR AT b, 459
Call:
arima(x = x, order = c(0, 2, 1))
Coefficients:
mal
-0.7458
s.e. 0.0702
sigma’ estimatedas162165:loglikelihood = —875.63, aic = 1755.25
FEHLUN(E E.07 0.7458, HAAICHIE A 1755.25, J7 21V J7 /4 162165,

35.2. EEHBEEMRIE

Box-Pierce test

data: x.fitl$residual

X-squared = 6.2103, df = 6, p-value = 0.4001

data: x.fitl$residual

X-squared = 13.879, df = 12, p-value = 0.3085

FITFAEIR WSO 6 Bt p = 0.4001, ZERIAKCH 12 Birft p = 0.3085. WA IERE %A p KT 0.05, A
DAL B B 2 4 (1 e 7 PP 1), BT DAIR /BT 0 3 (1) o o AT SR 2 20 (e P B, R IR A W R 1
B, TREEELTSRAUMEER, KEIEHT 20 4 225
353.2 4 SESHBEHEXEMEEEXE

K6, [ 7 AT H A AR B A S R A, DRI BATTAT LUK H A2 AR A B 3 B () 757
LR BERT 9 — ARIMA X TZIIBE ARIMA(0,2,1) -
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Figure 6. ACF diagrams of 4 order difference
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Figure 7. PACF diagrams of 4 order difference
E 7. 4 SESEREBEXE

3.6. HEMEELRE

3.6.1. HEMMAER
XF T VR RO, G B B R ZE AR R B RCR A
Call:
arima(x = x, order = c(0, 2, 1), seasonal = list(order = ¢(0, 1, 0), period = 4))
Coefficients:
mal
—0.9997
s.e. 0.0263
sigma’ estimatedas313925:loglikelihood= —889.47, aic = 1782.95
A AR IMEE R G BAKRE, 2 ZE 05 4 22T AN & 1)
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ARIMA (0,2,1)x ARIMA(0,1,0), i84[r] AIC = 1782.95, Jf HJ7 2211757 313,925.
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Box-Pierce test

data: x.fit2$residual

X-squared = 28.454, df = 6, p-value = 7.716e—05

Box-Pierce test

data: x.fit2$residual

X-squared = 35.426, df = 12, p-value = 0.0004005

S5E M, (LR 6 Al 12 B a8 B p Rz /T 0.05, B A A AN 2 B A, DRI

WA T R IR S LZE AT

3.7. ‘EFHER

3.7.1. REMUE

TEfR B IEZE AR Rl 2 b, T A SCIETE 6 B EAHR RECA N 0, 1E 12 BrZEA1E 2 fibrik
ZEU M, WA RERREEEZAE 0, AU KRB, MEHXRBAERE, Frila s
FeiEZBAL ARIMA(0,2,1)x ARIMA(0,1,1), , SLE13HHAIZE RN

Call:

arima(x = x, order = ¢(0, 2, 1), seasonal = list(order = ¢(0, 1, 1), period = 4))

Coefficients: mal smal

-0.7319 -0.9983

se. 0.0726 0.0561

sigma? estimatedas165682:loglikelihood = —858.03 ,aic = 1722.06

M ETH R AR5 0=0.7319, 6, =0.9983, 75 ZHI°FJ5 N 165,682, AIC [I{H N 1722.06.

3.7.2. FEFHEBEWEEEKW

RN

Box-Pierce test

data: x.fit3%residual

X-squared = 7.0255, df = 6, p-value = 0.3185

data: x.fit3%residual

X-squared = 13.402, df = 12, p-value = 0.3405

B 6 MrFl 12 Fi p {E5r 5104 0.3185 I 0.3405, WIREIAKT 0.05, ArbL, fl&RITREZTHA
ARIMA(0,2,1)x ARIMA(0,1,1), 72 &1

38 RESHHEZHMHHRE

3.8.1. BEBER ARIMA(0,2,1) &
HERSHE RN
Coefficients:
mal
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~0.7458
s.e. 0.0702
K4 RRmN: p=3.006609*e™, [ p<0.05%1, FRHJEDENMM.
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Coefficients:

mal

-0.9997

s.e. 0.0263

AEHEZEMRRISE RN p=1.045369+e, p<0.05 K1 R FUH 5 VEARIE 45 B aT 40 fa7 2=
B RBOR @S BRI .
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SRR

Coefficients:

mal mal

-0.7319 —0.9983

s.e.0.0726 0.0561

Rrs 45 BB A

P, =6.430992+¢*® fll P, =1.66555%¢ *°
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Table 1. Model test results
%=1 BARIER

o AIC AR 45 RHHG IR
ARIMA(0,2,1) 1755.25 i pibu
fii] 812 ARIMA(0,(2,4),1), 1835.82 ES S blikus
Tei£7 45 ARIMA(0,2,1)x ARIMA(0,1,1), 1722.06 liibul i

XF =AM, BRI S PRGSO A AIC SR, H AIC B/, A EIRTTRLRIE, X =4
B AIC R ERIIRME N =4 AIC HILFMZEAKR, e AIC E: A1
ARIMA(0,(24),1), fil #4571 ARIMA(0,2,1) e 1B ARIMA(0,2,1)x ARIMA(0,1,1), , i MHSEA f¥)
BEVRE, R R RRA ST BE R, U AIC, BEALE FEVE A AR X =TT T
KE, HEAERBAYE R ARIMA(0,2,1) FIRIEZ T ARIMA(0,2,1)x ARIMA(0,1,1), .
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3.10. RENFERIEN
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Figure 8. The ACF of 4 residual
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Figure 9. The PACF of 4 residual
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3.11.1. ¥HERLHIT DW 38
KIGEE RN DW=1.261, p=1593%e°, DW=1261<2, H p<0.05, Xui%kZEF L5
FEIEM KM . BTbL, B2 3 8705 Bk — 5 1R

3.11.2. BAXEfRBEXE
MIE 8 F H E AR REAT I A 3 F1 4 2B 2 fEhruE 22 DL, B DAEA) s 0% 22 5 41 ) 1 A 5%
B2 AR R 1, P9 1F i 18 FH 5% AT DA HE A 8 A 6 R B AR b P I 7E 2 (5 bk 22 LAAE, DR R MA(4) -

3.113. #l& MA(4)1RE
Call:
arima(x = x.fit2$residual, order = ¢(0, 0, 4), include.mean = F)
Coefficients:
mal ma2 ma3 ma4

0.2538 0.2745 0.3034 -0.7173
s.e. 0.0750 0.0994 0.0845 0.0881
sigma’ estimatedas160760:loglikelihood = —894.78, aic = 1799.55.

3114, MA(4) BB EEHHE
Box-Pierce test
data: r.fit$residual
X-squared = 5.5248, df = 6, p-value = 0.4785
data: r.fit$residual
X-squared = 12.233, df = 12, p-value = 0.4272,

3.115. MA(4)ERAYHEE KW
p, = 0.0004875497, p, = 0.003344848, p, = 0.0002425046, p, = 2.485767 xe**
MA(4) AL ) B2 VR Bd e, By AFRATTXHE 50U 4 a7 B DA oy«
V2V, =(1-0.9997)¢,, & ~ N (0,313925)
{gl = (1+ 0.2538B +0.2745B% +0.3034B° + 0.8881B* )el .6 ~ N (0,160760)

3.12. FIAEEER ARIMA(0,2,1) FFEKRAE ARIMA(0,2,1)x ARIMA(0,1,1), AT 5
ik
iz LS B PN BEE A 4F 2018 4F 1 A B 5 7 MM i & AT TN, 155 W AS B JE
ATxFEE, ARG R LA 2 Fik 3.

Table 2. Simple model prediction
2. EREET

i A 20 e T T BREXH
Jan. 2018 31,516.36 30,727.09 32,305.63
Feb. 2018 31,633.23 30,367.17 32,899.29
Mar. 2018 31,750.10 30,012.17 33,488.03
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Continued

Apr. 2018 31,866.97 29,640.76 34,093.17
May 2018 31,983.84 29,247.02 34,720.65

Table 3. Multiplication season prediction

3. AT TRETN

Tl R e 95% 1= X [f]

Jan. 2018 31,445.38 30,634.55 32,256.22
Feb. 2018 31,586.68 30,277.01 32,896.35
Mar. 2018 31,657.73 29,849.83 33,465.63
Apr. 2018 31,791.35 29,465.06 34,117.64
May 2018 31,826.19 28,939.89 34,712.49
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Figure 10. The predictions of naive model
B 10. & AR AT E

40000
!

15000 20000 25000 30000 35000
L

Figure 11. The predictions of multiplication season
11. AT TR TN E

DOI: 10.12677/5a.2021.101013 142 Gt 5 3


https://doi.org/10.12677/sa.2021.101013

KRR 45

ML THT P A SRS F T I e B AT B, KA BB 3 2 RIIXO, T ADRS B >R 234 H)
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Table 4. Comparison

4. Xtk

I ] HIHH {7 SR TR T Rk Z AT
Jan 2018 31,106.23 31,516.36 31,445.38
Feb 2018 31,248.52 31,633.23 31,586.68
Mar 2018 31,428.2 31,750.10 31,657.73
Apr 2018 31,344.82 31,866.97 31,791.35
May 2018 31,614.57 31,983.84 31,826.19

AR Sy A BN 2018 4 1 B 5 AT, fag AR (1 N B A S 2 A 2 Tt 14 e
PEoR UL, T AR 10 TN 0 () i 1) SO, 7 ] B A 22 b SO fB S AT s AT FRATT T LA
E FVEZ TR ARIMA(0,2,1)x ARIMA (0,1,1), LU S ARIMA (0,2,1) BE i & R & AN fif %
AR AR AT DU Y RSB RESR P AU M R A R &R, T 1A 2R ] DURSF IO R BUR 2815 2o I,
X B LR BIAMN A%, BATT AT DLR R 21 A A EAT Tt A0 734 o
4. BEE

4.1 BRI S

AV SR TT I Ity USRS B i s B et S RTAT I, FESCE A, AT AN Ak A o H
BEAT T AE ) FEBOE TR BB, DL A R R I B SR T I R SR A R R0 AT 7 R AR,
M AIC B/ JEI USSR 22 4010 2 25 AR B0 15 8 2 XA AR R 1 B P MY, a4
PRI 83 R S P TN A0 2 o 5 381 0 008 BEAT 0T PG 4 Y i AR TR R ik = T Y, e xd TR AR K
FRAMI A 26 A AN G /N LA EE H A RS2 B 4 R RS HE

4.2. RBIHIER S

HERFE BB R B €M AR Z AL, H e WNASSCH B JAT SRS 21 (1 B da K BoAT ]S
AR, TR AFE o GRS PR A R AR PR E PRI R, BAE SRR T —Br £, TR
LA B A TR E SRR, BT B 200 5 I ECEAR BB T A THRORS I . JLUCR AR TR
B AN RALE A 2 LTI B E AR AN S GO, BATER TSR, 2R
SHEBYWEIINCAE . . BAVE RS A GDP £ . & H /i B AR T faeiy K2
LR JE B Bk R . AEARR SR B B8RS, AT FEAR T AR A THE RS B . e, A
2014 3| 2018 FIE RSN EARE LKFE, SNCAER KRR, B AIRATR Z R B — e 2
FE R TRE S I P L B2

BE K
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