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Abstract

Exchange rate is a regulatory lever in international trade. It has an important impact on import
and export trade balance, domestic price level, international capital flow and economic structure
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and production layout. Therefore, it is of great significance to study exchange rate fluctuations.
This paper mainly studies the numerical changes of the exchange rate of Australian dollar against
the US dollar, and selects the data from 1979 to 1999 when the exchange rate of Australian dollar
against the US dollar changed significantly for time series analysis. In this paper, ARIMA model
and GARCH model are fitted to the data respectively, various tests are carried out on the models,
and the advantages and disadvantages of the two models are compared, and the real exchange
rate values obtained after this are compared to evaluate the fitting effect of the models. Finally, the
GARCH model is chosen to fit the exchange rate change of Australian dollar against US dollar, and
the extensive application of GARCH model in financial data is illustrated on the basis of the results.
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TCHAR ) — B S 5K R S R B s ], VAR Bt — [ [ il ] BN B B R 2 TS
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Figure 1. Timing chart of the Australian dollar against the US
dollar
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Figure 2. Time sequence chart of Australian dollar against US
dollar after 1st order difference

2. BURETULE L MESBFYIFE
Z e P B ARH LR (@S ARIE, vt B =0 A PSR RaE, R Z 0 5 I
HIBEAT T A2 MRS (ADF) K, At R L 1.

Table 1. First order difference sequence ADF test results

#= 1. —ME5SF5 ADF 1IEEER

Byt SEIRFEL T Gt ERIME P
0 -69.1 0.01

A — 1 -515 0.01
2 -41.2 0.01

0 -69.2 0.01

R — 1 -51.5 0.01
2 -41.2 0.01

0 -69.2 0.01

R = 1 -51.5 0.01
2 -41.2 0.01

s KRR, ZFATA SRR P ESN TS EREZE KT a=0.05, AR RLAE —Fr %
TR RIFFASEBL T PR DN — B 2200 5 B A BEAT AERE LR B, A6 A R ANk 2 PR

Table 2. Test results of pure randomness of first order difference sequences
2. —MEDFHIEREIMERIEER

- ABRLIE %
SR i
LB K% 451t 8 Pt
6 16.157 0.01293
12 26.808 0.008235
18 34.988 0.009484
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Figure 3. Autocorrelation coefficient diagram of first-order dif-

ference sequence
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Figure 4. Partial autocorrelation coefficient diagram of first-

order difference series
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Table 3. ARIMA(1,1,1) model parameter estimation
%2 3. ARIMA(1,1,1)#EB S ¥kt

ZH fhTHE
arl —-0.59
mal 0.62
o 2.105x10°°

FRAE AR ©(B)V X, =0 (B)e,, HE MM T HIRL 1
X =0.41%_, +0.59x , +£ —0.625,_;, & ~ N(0,2.105x10°°)

X ARIMA R R0 & S5 SR BEAT IR 722 e A A IR A S B 2 VERG G, R4 R LA 4.

Table 4. Checklist of fitting results
4. WEHERKRER

FRE MR SRR FEER R
HEIR B LB Sit & PE ZH PE
6 9.1469 0.1655 ¢ 0.0006551223
12 19.162 0.08469 o, 0.0001963824

M DA A 50 &6 SR v] A, A d I RS, T DA SR T R — B I . B R ok 10 H VR HUE ,
ZiRWMT:

0.6635970 0.6636576 0.6636220 0.6636429 0.6636306 0.6636378 0.6636336

0.6636361 0.6636346 0.6636355

A I SR s, RINZAR IS 45 RS B SE R AW &, TR A -
3.2. GARCH #&&I gy 1

EERERUL R 50 AN R U0 WL I [2] o SRBE RS AT AE B 7 255, MU EEATT & ARIMA
BRI R 7 2255 R 15, SRS B E(S X RIAANBIZER . W —M 2220 5 0T 5 ety i, nreUE
AEESERERN, T IAHZ R A GARCH #E4Y[3],

B — 25 5 B AT PP RS, REI64E U R (3 5):

Table 5. PP test results
5 5. PP RIGLER

Dickey-Fuller Truncation lag parameter p-value

—69.144 10 0.01

PESET 001, UMIESEFIITTIS FRIFS), B FRAES R ST AR, K
GIRFIE 2, RIS S RFAIN EAISRBOVD, SRR (4 6):
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Table 6. Autocorrelation coefficients of each order of delay

6. MIERMEIBHEXRE

0 1 2 3 4 5 6 7 8 9 10
1.000 0.022 —0.041 0.007 —0.006 —0.014 0.028 0.001 —-0.015 0.034 0.016
11 12 13 14 15 16 17 18 19 20 21
0.018 0.012 —0.022 0.004 —0.010 —0.024 0.015 0.014 0.026 0.002 0.036
22 23 24
—0.020 0.004 0.002

LB K3 i) PAEASER /N, FIT LA 1 e P A A0 45 R % B AR R 41, (R REAE S () A DG R A
ARFPIVEZ AR R IR DN, SR G508, W RN ZE S G R SRR AN 41 . ik, ARTEERRY
EBEN ARIMA (0, 1, O)FE2Y, BB ATL Ui A5 2.«

X =X T &

N 224 5 R R AT A S T ZER IR (K 7).

Table 7. Conditional heteroscedasticity test results

T FHRAEREEGR

Portmanteau-Q test Lagrange-Multiplier test
order PQ p.value order LM p.value
4 274 1.63e—05 4 48690 0
8 37.0 1.14e-05 8 21738 0
12 395 8,58e-05 12 14309 0
16 40.1 7.55e-04 16 10680 0
20 40.8 4.01e-03 20 8522 0
24 41.0 1.68e—02 24 7071 0

Q KEIGF LM i B B fa4e 77 22557 B e, LA ZE O 8 h 28 & B MR E B, E5
NA M7 7 R AT HR A
THI#LE GARCH (1, D, Z4T45 a0 T (L 8):

Table 8. Parameter estimation of GARCH (1, 1) model and significance test results
% 8. GARCH (1, DIERSH A ITHER EEMRELER

flivH{E PRt 22y P{H
omega 0.00000 0.000000 0.10904 0.91317
alphal 0.07185 0.000036 1973.65680 0.00000
betal 0.90489 0.000457 1981.05410 0.00000

H17% 8 AT LUK omega BA i B F MERR LG, T UAGIER . B 015 SN
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Information Criteria

Akaike —-8.0918
Bayes —8.0879
Shibata —-8.0918

Hannan-Quinn —8.0905

2, FETRM RN RM L, BRI E AT
X =X+ &
& :\/Het,el ~N(0,)

h, =0.0719&’, +0.9049h, ,

GARCH HALHH I NFIIRMIES AT, (HAERLERH LT P AR LR IES 7341, R XA
AnfoE AT R o AR AR B 22 e B 1 QQ AN BT B K 5 ATl 6.

M QQ EIFTLLE B 2SI S mi i B IEAS 252k, HAZE B 5 B SR 3 8 g B b bn it I
Sofims, KURHFPIIFARMIES SAEE . Tzl LS sOn t 904, 495R Ik 9.

EEL IR ENSS W R

Information Criteria

Akaike —8.3075
Bayes —8.3023
Shibata —-8.3075

Hannan-Quinn —8.3057
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Figure 5. QQ chart of model residuals
5. AR E QQ
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Figure 6. Histogram of model residuals

El 6. REZEELE

Table 9. The GARCH(1,1) parameter estimation and significance test results after changing to t distribution
9. At %fE GARCH(L) B MM IHER BEMRINER

A Rl L4t E P {H
omega 0.000001 0.000000 1.4798 0.13893
alphal 0.141788 0.018557 7.6406 0.00000
betal 0.839067 0.014567 57.6008 0.00000

USRI AT BRI, REALE) AIC A BIC {5 BB 2 AT B/, A RO Z AL, BLAALA:
X =X +&
& =+Jhe,e ~1(4.5341)
h, =0.14179¢7, +0.83907h,_,

LA PR SR 1) B 25 PR AGL 6 0 all 4R T (R 10~13):

Table 10. White noise test results of standardized residual sequence

F 10, FENRERTIRBRERELER

G- EE P1E
Lag [1] 6.764 0.009301
Lag[2*(p+q)+(p+a)-1] [2] 6.898 0.012690
Lag[4*(p+q)+(p+q)-1] [5] 7.228 0.045637
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Table 11. White noise test results of standardized residual-squared sequences
F 11 RENRETAFFIINBREREER

St EINE P

Lag [1] 0.004587 0.9460
Lag[2*(p+q)+(p+q)-1] [5] 0.034013 0.9998
Lag[4*(p+q)+(p+q)-1] [9] 0.114961 1.0000

Table 12. The white noise test results of standardized residual sequence after t distribution is changed

® 12 WAt NHEIRENZREFFINBRERIEER

it e P1H
Lag [1] 7.000 0.008151
Lag[2*(p+q)+(p+q)-1] [2] 7.031 0.011699
Lag[4*(p+0)+(p+q)-1] [5] 7.222 0.045813

Table 13. The white noise test results of standardized residual-square sequence after t distribution

13, WAt AHERENERET A FINBRERIEER

Guit 2 M{E P{H
Lag [1] 0.01478 0.9032
Lag[2*(p+q)+(p+q)-1] [5] 0.06022 0.9993
Lag[4*(p+q)+(p+q)-1] [9] 0.13577 1.0000

TR I T LR B, 7R MK o = 0.05 FILA I BMER R A E i B2 AT L, i B
MR RE 78 MU BT 51 FR 28 5 IR ZKCPAB S, (B sl s B REEBAE R 784, R T 220 S A A 34T
Nk, BATISUH ARIMA (1, 1, DEERMRIUKE B, 152 &R,

X, =0.41x_, +0.59%,_, + & —0.62¢,_,

& =+he.e ~N(01

=0.069¢2, +0.91n_
t-1 1

PIEAR 450 . FF ARIMA SR B . NIRRT IS, B 14 F16 15 AT &n b 5 2@
T R EMERL.

Table 14. The white noise test results of the standardized residual sequence after the improved mean model were obtained

F* 14 MHEEEERENREFTIBREREER

Gt EE P &

Lag [1] 1.602 0.20560
Lag[2*(p+q)+(p+q)-1] [5] 3.066 0.43070
Lag[4*(p+a)+(p+q)-1] [9] 7.919 0.06172
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Table 15. Standardized white noise test results of residual-square sequence after improved mean model
2 15, BUAMMERBEIRENZRETAFIIARERINEER

St EINE P
Lag [1] 0.003579 0.9523
Lag[2*(p+0)+(p+q)-1] [5] 0.030399 0.9998
Lag[4*(p+q)+(p+q)-1] [9] 0.105900 1.0000

7 g5 MR AIAETT ZE AR RE T AR 95% 1) B AR X R A B 440 & 1 GARCH (1, )R E 1)
FARTT SR 9% BAF XA, P FIRIER SN, 20577 ZRA R B A X AR T 05 255 B
XTa]; WIS AME BB, S0 ZE R 0 ELAS X RN T 05 25 BAG X H), B e 81 R LS8
FIEGL, ORI SE RS, SERERR LA I ERIE R .

Series with 2 Conditional SD Superimposed
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Figure 7. Schematic comparison of conditional and uncondi-
tional heteroscedasticity
7. RERAFENMEZFGSHENLERTER

i FIZBR I AR SK 10 H VR K, 45 /40K (% 16):

Table 16. 95% confidence interval for the next 10 issues
= 16. K3k 10 #i 95% B F X

5 T E PR ELAE XTI EAE XA R
1 0.6637 0.00349 0.6569 0.6705
2 0.6637 0.00491 0.6541 0.6733
3 0.6637 0.00599 0.6520 0.6754
4 0.6637 0.00688 0.6502 0.6772
5 0.6637 0.00765 0.6487 0.6787
6 0.6637 0.00833 0.6474 0.6800
7 0.6637 0.00895 0.6462 0.6812
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Continued
8 0.6637 0.00952 0.6450 0.6824
9 0.6637 0.01004 0.6440 0.6834
10 0.6637 0.01053 0.6431 0.6843
4, B&

ARSI T ARAFHIBTT 5 R TTIC R M, AR P AR #753%, 5B R BAF, Sk ARIMA
REHT GARCH B AT 6, JFLLE T MR IR 55, JF5 3R A5 I RSB0 5 T e i AT
PR Fe e GARCH AL RERUUF AU T St S TeiL R a3 485l . GARCH A 7E x4 sk 1 2
BNz BEERFARORIIRE, NITX GARCH #AUANI R, AT i VF 22 SE NI A (s 2R xSt i
A7 53 AN TR o

S E ik

[1] S, ETEp 7R AR MIC2R R[], #1IRE T, 2019(33): 43-45.

[2] ZEEA%F, ATdHE. 2T ARMA-GARCH BRI N R ML et 7i[J]. I AA4xak, 2020(33): 1-3+8.

[8] FEfHfE, BT, F3X5. 5T GARCH AL b [F RN & i 3 SR A T[] ARV &5 1A &, 2020(11): 97-107.
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https://cn.investing.com/currencies/aud-usd-historical-data
BTEFF) 98 R K55

#HU& ARMA F5 7Y

setwd("E://R B 5 5 >")
data=read.csv("AUD_USD JJj 5 i #.csv",header=TRUE)
data

x=data$!li

X
x1=ts(x,frequency=365,start=c(1979,12,27))
plot(x1)

windows()

t=diff(x1)

plot(t)

install.packages("aTSA")

library(aTSA)

acf(t)

pacf(t)

adf.test(t)

install.packages("forecast")

library(forecast)
predict(arima(x,order=c(1,1,1)),n.ahead=10)#Fil | A >k 10 K HIIC A4
x.fore=predict(arima(x,order=c(1,1,1)),n.ahead=10)
U=x.fore$pred+1.96*x.fore$se
L=x.fore$pred-1.96*x.fore$se
x.fit<-arima(x,order=c(1,1,1),method="CSS")

x.fit

ev=x.fit$residuals

ev

for(i in 1:3) print(Box.test(ev,type="Ljung-Box",lag=6*i))
t1=-0.5882/0.1725

t2=0.6197/0.1663# 4 i 3 MLk 40

pl=pt(t1,df=4994 lower.tail=TRUE)*2

p2=pt(t2,df=4994 lower.tail=FALSE)*2

pl

p2
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#4l & GARCH 7!

PP.test(t)

for(i in 1:3) print(Box.test(t,lag=6*i,type="Ljung-Box"))

print(acf(diff(x),lag=24))

specl<-ugarchspec(
mean.model=list(armaOrder=c(0,0),include.mean=FALSE),
variance.model=list(garchOrder=c(1,1),model="sGARCH"),
distribution.model="norm")

fitl<-ugarchfit(specl,data=t)

fitl

plot(fitl,which=8)

plot(fitl,which=9)

spec2<-ugarchspec(
mean.model=list(armaOrder=c(0,0),include.mean=FALSE),
variance.model=list(garchOrder=c(1,1),model="sGARCH"),
distribution.model="std")

fit2<-ugarchfit(specl,data=t)

fit2

x.fit<-arima(x,order=c(1,1,1))

arch.test(x.fit)

install.packages("rugarch™)

library(rugarch)

spec3<-ugarchspec(
mean.model=list(armaOrder=c(1,1),include.mean=FALSE),
variance.model=list(garchOrder=c(1,1),model="sGARCH"),
distribution.model="norm")

fit3<-ugarchfit(specl,data=t,method="CLS")

fit3

plot(fit3,which=1)

abline(h=c(-1.96*sd(diff(x)),1.96*sd(diff(x))),col=1,lwd=2,Ity=2)

a=(fit3@fitSsigma[length(fit3@fit$sigma)])"2

a

ht=0

for(i in 1:5){

ht[i]=fit3@fit$coef[ 1] +(fit3@fit$coef[2]+fit3@fit$coef[3])*a
a=ht[i]

}

sumh<-cumsum(ht)

xt<-x[length(x)]
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sigma<-sqrt(ht)
sigma_fore<-sqrt(sumh)
L=xt-1.96*sigma_fore
U=xt+1.96*sigma_fore
data.frame(xt,sigma_fore,L,U)
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