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Abstract

This paper presents an ARMA-GARCH model of the RMB exchange rate and subsequently intro-
duces a Markov chain model with the objective of exploring the pattern of China’s onshore RMB
exchange rate. The standard error extracted from the ARMA-GARCH(1,1) model is combined with
the mean value of the exchange rate rise and fall predicted by the Markov chain to predict the
range of exchange rate changes in the short term. It is possible to predict the upper limit of the
exchange rate within seven trading days. However, subsequent research is required to improve
the accuracy of this prediction.
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1. 518

BEE R E AT RER R RE, MAMSFRBUPARH sk, SR & ERS R AR HEME . fEt
N, ANRMICERMEAERE NS0 EEZRGE, RN EEEmEREHER RS, EXT
EFRLFfRESKE. BT2REFHE R, NRMICEZHZMERNEME, 65 EREUE 25
T TR R R BTE WIS, MBI 8RB . TEER M3 B 28 E 5 5 1
FROAS < RIS AR [ SR NI A £ BRI o VI 32 (0 v Afe SO0 AN e 35 B Al R A RS, A B8 4 3,
R NBUR RS D HBEE S FE . IER Gk, JE R0 — B2 S At 70 Uk i) S BRI 5] E A
4= P SE

T, AHEER TN T % R B NS EOTEMAE SO ER RS SHONET T SCE BA R 7%
PR (GARCH FEAY) CLgh 32 N2 FH T G vl 30 508 PO F e v, g XG5 FERIT 8 8 v S I B AR . " i
A BT [B) 7 20 A e S VR, At AU 2 Rl T 3 DR 7 ) () PP B QU ) R AR AR, B A& & T4y
Mt S RN ] 75 27 B4 1) S5 AF 07 22 i (2000) £E A 73 [ i 52 117 3078 £ KU 51 N GARCH(1,1)-M 524,
PRI VaR AR HAT B U (R0 A 35 [ 1] o R A8 5559 (2010) 78 5 A i 1 A6 g B A T 3% O 72 h R
P, GARCH(L,1)BEALYE T AR — I B & 15 R %, W AR A e s X 000 RE A [2] - e N IR iE
T GARCH BEAY [RIFEAE )32 o 4 F I i 24 (2007) 2 T 241V 2 B R GARCH AR AU G #8 J5
ST R, M TN RISk st B K A AR (3], X AR (2007)7E N R IC R 5
R MBS NR R RE T & A BEEZ 0 GARCH B, XA N9 Bl H 8N AT 1 45
(IR TR [4]0 S FEFN SR 2 41.(2009) 1 — P IR IE T FRE AN T34 SC A2 7E ARCH 208, H GARCH A RS
2 M AL Y A SO S BN R T B [5] . AN A AL f e b, I 5 A IR i (2007) & 31
GARCH(L, 1) BI/E GARCH e Y it N I i/ H 7o i 26 1 A8 4k 2645 S i IR 400 & RO [6] 0 AR AN ZE T
(2012)¥ T 554 K E| CNY ¥, CNH W% Ll M NDF Hilg =AM AE AR MANCH I, #H AR-GARCH
RIS T =N TH IS K R[]

SR, ATl 37 1R 52 e P A0 A5 00 T 50808 1) OC R I S OB Y 7 SR Se A 0 R T BRR AL, AES BT VERIH
PP A TR B LK o AESEOT RO T4 BB A RSB 1, T A B i N\ B S R
SR Z T PR R RIAT b o IX BT IEAE AL B AR LR L AP R B N B AR A . R T R TR
B, B REOSE B B LIR A IR R 2 B 3SR, NE R RGBSR T R B . 5K
A REELE SR AT 2 N o TEERAT DYEROTTH, T 37 55 25 (2000) X6 7 b ARAT T 40 Y i BE RS 48k (1) B3k
BURMER AT 708, AR RS Sy R v] R THRAR 21 7 @ S i MR A [8] . TEME ZE T T,
BRI IR (2003) % 23 A3 5 H P I I S USCRE AR B gk A7 7 S5 R0 DX Ta) 23 b, A B R AT R B0 g — A
A8 5y H AR EAT TN 9] o FEVCZE TN 77 1], [ 2245 (2001) 14 EE %5(2002) 43 A 38 IE T /K w] RAF B %f
H o2 T Ee 7[10] [11]. AT« 48 A ARAR 1 (2005) 38 i i 18 By /R A i 72 1) 4 0 3ol 188 4 B 9
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P R AR BEAT SR AR, SR AT PN, BB PN AOR [12] . B S /K A R BER S 2
DR BRI AT o 5 06 A (2010) K I 5 /% AT R 08 AN 7] 5% 7 Joid B Jdt 37 1 AR AT A5 5% 55 77 Joid 2 o 0 A6 7
[13]. MREBCRIZE 9 (2006)i8 1 % — 15 T/ N R AR XA 6 AR AL /- A] REE, ORI
R IC A HA THE AR [14] . XI5 X557 (2007) % 5 4~ H N B E R8T RE 00, W AR
MCR S 2 BT A% e RE[15].

ARSI N R TIEZR 7. ARMA-GARCH A5 HY A I IR A] R ARV ZERE AT T, R I 5 %
AT AR BRIRZE, HA ARMA-GARCH ARG AR P A MEZNE AT, R B IRBERHL R %)
L AFDOS SR 5 T 485 5 I 2 XV SR AT SR O, RN 7 ANAZ By H A R R SV 3R AR A S ] LA e

ASCHI B ZARAE T, 2R SO 1A SR 7 AR R s v ARG HE U5 AR 2 8057 B 2K AR
BEXTRENUIR S A I S B A 5, B AR R MR REAT BEORG HE  DC TR T o X Ah &5 4 059
RN, AMUBERS IS BIC R PSS SHFAE, I8 RENS S04 i N e i 37 M AR Ve A2 . A Sl i 3t
TR RN AT, PP AR B IERIIL S, R R a7, O Ja SRR R AN aT 7L iR A
M55, DUYIFE R Ak 22 20 00 Bl T 7 o D il Ak 57 2 472 1 B8 ol e (0 A8 SO

2. EBRINE
2.1. ARMA-GARCH {&#

ARMA-GARCH 5 R 52 —AN{E SRl [8] 7 51 o) A b 2 S IO RS, B 45 & 1 A B RS 31 2
(ARMA) BRI S [ 2453 77 72 (GARCH) B 4 ki, T RN DLIS [) P 47 (R S (B A7 Z2 30 3
Hrpr, ARMA #7r FI T A6 18] Fe 41 (25048, T GARCH 873 W FH - AR [ 7 51 F) 7 2

ARMA HERL IR 1 I 18] 2 51 K 5 ool 08 DA BEH LIRS T Z [AI2R 2R . ARMA(p,q) B Y ) — B
EWSR

Ye=C+aY +dY, o+ + Y, & +0E 0,6 ,++ 06 @

Hob, Y RREF SR 2] IO, ¢ REEON, 4 RARHAS, 0RBATHRE, o AL HIE
T, EEEA A R R RO p, BB RN g,

TR ARMAQBR Y, =c+ Y, +5,, BTG WY, WA Y, 105 P (8 7 25 2
E(Yoy)=C+aY,, ZHIALRE &7 2K E(stzﬂ):E{[YM—(C+¢1Yt)]2}:020 5 bR ) 41y

FEASE—MEE B H B, LB )P AT 22, e E RIA&ME 5 7 Z(ARCH) B, Hit
FHPRZDCE T HIF A AT & 5 22, Haiioh:
5t2 =y, + ;/155_1 + }/zgtz_z oot )/pgf_p +1, 2
Hrp, g MSLR A, WMEAEF HITTZE N
HF 1 ARCH BRI & = A AR S I 4L, SEIN KBS, X2 T 80U T R AR R B#K, A
T PR AR T ARG B, R 21 77 ZZ 5l A7 2R, 48 ARCH 75 i ARMA FRE A, 153
GARCH #8711, T s (8] 5 F1 9 8 1% . GARCH(p,q) i 24 (1) — i X0«
Gtz =a, + 0’1‘5}24 + azgiZ +oet apgtz—p + :31051 + ﬂZO-tZ—Z +ot ﬂqo-tz—q (3)
o, o RN ZI R E, o MBI HL, e &M ZIt FIRZEDL.

£ ARMA-GARCH #7d, ARMA 345 H T $e i 18] 2 2 I BME 307, GARCH 3 43  FH T 2 i
(B8] 5 ) Bl M Bh A, TSR AL TE SN RO EE - BT AL AR, 75 AL B G Al [B] 2 2 B0d B B R0 e T
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PhfE. 5HAMR IR (AP ML IR ELSE) M, ARMA-GARCH % A7 5 5 (1 Al fRe L AN
EEROE S (4T

2.2. BIRAIKHE

/R A B (Markov: Chain, MC)ME5< 6 RIHER G i B T4 /R o] Sk i FLAP7E T S5 o 4 S A
A2 A OBEHLE . TR — RIS, AR SR %, TS 2 AR
SERUEEE . TR R &2 R R AR, KA 2R BT T AR S I, TR R
ST M AR RSB 5 AR T RE . TR 0 K BERERS 1B e R BT R, i (% 18 Y
HPRAR BN AR DS, WA T BRI S A, Ah, 7EALBR PRI BORIN F 0L (5, REUB i ARAF Ailsh
MR R

/R BT R IR R B AL FRZE I 20t RS C RO SR R 7RI 280t A RS (5L 5 0 2
G HPREAT K, TS FAE t DARTIRA TR, X TR T b, RATEEM MR a 238 n 45
JE AL TR b BERFRA n SRR MR . th— S H R Py A TE MR PR — S HE BN, ih
FAT n SRS Py (n) 970 BALRIRERE P, A n ABEERAERE. n ABEERSIENE P, 5B RE R ARG P, AL
ORISR P, =R . % P(n) RIRALER n B HBRAMF R, I HAEFERIET P(n)=P(0)R", H
1 P(0) AT A OB 25 1

HF mAREEI, X, (E=12,0-,0) T 2T RERA KT, 72 ZeiF Rk BEHLI 1551
X REEA DN, BRIF:  f, 2087 (X, X0 X, ) FVIRE | 200 SRR SR | 05T,
IH (1) BS | AL MRS AT 4 Bl RO EEIR 2 P, B

ZTzl fiJ'
P @
=1 ded j=1 1]
f.
I:)i' = mIJ (5)
J Zj:l fij

2= ZZLZL f
2om LLERE, RS E 2 RNE BﬂfEi‘y(m—l)z B fie 2 RN BEE NS5
72, AYCNTE D IR
3. SCEST AR
3.1. BI/EE SRS

BEER 2018 57 H 4 HE 2022 4F 4 A 29 HRIE U NRMERILE, PULRME HikEiEE N
WA EE, £ 929 4, FdRIET FEIAENT iFind 208 2 . Y2k ki 20 A 0 L1 1o sl 1 g it I
#* 1.

P.
log—- 6
ng (6)

Table 1. Descriptive statistic
=1 WM gitE

Jarque-Bera

M E P mRME ROME WREE (C1s e J5E Geil e

VDR FEEME 929 0.000014 0 0.014884 —0.014257 0.002584 0.323530 8.479068  1178.238
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Figure 1. Distribution of exchange rate fluctuations

1. SCEFRERIR S 7R

M 1] A H L0 NIRRT E RIE R BME LR 0; W KT 0, EIUHMMARE; WBE KT 3,
FKUNRIE R R K2 ARRFE; Jarque-Bera Siit w2, HEAIEESMAIIEGE. WA 1 el UE H3Eu/
N AR R ICZ A o AT AE BN B 2 o

3.2. ARMA-GARCH #8345 Z ik B B s ZliE

X ZRECHR (F35K 2R 24T ARMA-GARCH #ERY )4 o £EI R FP 51 o M i RE b o 1 @ S < Py el
)RR, FESR BT A BRI ) PR S 0 AR 48P A, A AR IS T) 7 B RSB RN T 22 AN B A1 R4k, e 75 22
R S AR AR S, T AE AT R i RSB T 2 T,  7EOGL AR 7 A HEAT AL ARAR 0.
PARAS IR A R ML A 2. I ARG AT LU, Seon/ AR AR ik Bk i B a1 A ik ki
B W 2, WLABRAE L, SEkERIEREh/N, B0 BRBEh B, BIZIN RS T 2

Table 2. Unit root test
2. BAIRLE

ADF 5 P {H oz B 5
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Figure 2. Time series chart of exchange rate fluctuations
& 2. SCERFRERIRETFE
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BRI, VFFE

S K BRI HEAT B A 00, 3 B A9 R E(ACF) AR B HH 2% R EU(PACF) ) L B8R I %,
A FH 2 A5 TR S5 590 A0 B R S MRS 56 I %6 5% ARMA(S,5)F1 AR(12)1E 45 16 155 8 . AIC I AT BIC v T 1) lhir
L2 3.

Table 3. The order determination of model ARMA
%2 3. ARMA & EIE/M

AIC Y BIC v
AR(p) 12 5
MA(q) 0 5

Xt ARMA(5,5)F1 AR(12)FE A1 HE4T ARCH R NAG G, 45 5 W3 4. PIZLBEAL LM Giih &1 P E/N T
0.05, FIRIIMFAE ARCH v, FESLEAE EH t Al & @57 GARCH Y, JfLbH GARCH R &k
L GARCH(1,1) 8 & 87 (0.01 B EMHAE) . MM SEALHZ N5 L3 5. & 6.

Table 4. The test of ARCH effect
%< 4. ARCH 1616

Obs*R-squared P-value
ARMA(5,5) 8.102221 0.0044
AR(12) 9.176106 0.0025

Table 5. The estimation of ARMA(5,5)-GARCH(1,1) model
%2 5. ARMA(5,5)-GARCH(1,1) {8 S # {3t

Coefficient Std. Error z-Statistic P-value

Constant-ARMA —6.56E—05 0.000082 —0.802556 0.4222
AR(5) 0.391496 0.079023 4.954224 0.0000
MA(5) —0.358437 0.085647 —4.185054 0.0000
Constant-GARCH 3.19E-06 3.25E-07 9.803596 0.0000
RESID(-1)"2 0.295827 0.038527 7.678489 0.0000
GARCH(-1) 0.250471 0.062760 3.990938 0.0001

Table 6. The estimation of AR(12)-GARCH(1,1) model
%2 6. AR(12)-GARCH(1,1)## &I & ¥kt

Coefficient Std. Error z-Statistic P-value

Constant-AR —7.35E-05 8.45E-05 —0.870630 0.3840
AR(12) 0.089147 0.028472 3.131046 0.0017
Constant-GARCH 3.11E-06 3.31E-07 9.423887 0.0000
RESID(-1)"2 0.277036 0.036605 7.568228 0.0000
GARCH(-1) 0.264265 0.064237 4.113929 0.0001

PR ARMA #3 IHE ISR, HR S DU E R . MEBAN 515k ARMA #4551
WA
ARMA(5,5)-GARCH(1,1)##4 .
Return, =0.391496 x Return, ; + &, —0.358437 x ¢, , (7)
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FIRIE, THE

07 =3.19x107° +0.295827 x &, +0.250471x 7,

AR(12)-GARCH(1,1) 5% .

Return, = 0.089147 x Return,_j, + &,

07 =3.11x10"° +0.277036 x &, +0.264265x 57,

(®)

©)
(10)

AL ARMA(5,5)-GARCH(1,1). AR(12)-GARCH(L,1)%f K3k 7 K. 19 RICHRHATHM, BRNCHE
TS B 3(a). 15 3(b) s, MEIFRTT LAE H A G R A TN B 2, TiME 5 SERrE
AR . BAAL PB4 00HR 72 (MAE) A 5 AR R 72 (RMSE)EAT TRINAS B &, Hferis /s it B Tt
W BERRAT . VHRLT 5 0
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Figure 3. Forecasts of exchange rates generated by the GARCH model
3. GARCH =AU Z T 1E R

am 6.700|
I

..................

123456 7 8910111213141516171819
(b) AR(12)-GARCH(1,1)JC Sl 15 4.

(1)

(12)

6.615

16.610
16.605
16.600

fu

{6505 =
B
{6.590
{6.585
{6.580

6.575

439355 ARMA(5,5)-GARCH(1,1)-AR(12)-GARCH(1,1) 5 Ak 7 K. 19 KFIMILH ) MAE.RMSE,

BRNERIE 7 . HER/MEERL, T LUK I AR(12)407E 19 RIEFE N A % /M MAE Al RMSE, X}
KK 19 RICRTRMAN B4 WE 7 REEFE T MAE 278 ARMA(5,5)41%5:4F , RMSE &7k AR(12)4H 554t
{EHP B A BN, WA HEZESR.

Table 7. MAE and RMSE value of GARCH model
5% 7. GARCH #&8! MAE 5 RMSE 155

7 days 19 days
MAE RMSE MAE RMSE
ARMA(5,5)-GARCH(1,1) 0.1308 0.1407 0.1210 0.1306
AR(12)-GARCH(1,1) 0.1311 0.1403 0.1131 0.1238

HREF] GARCH BRI B R ZN M BNA R i E A AR ZETUR K 7 R 19 RIARHEZEY)
fH, FFEARRKT R 19 REFRFITARTERICREbRHEZ#AT R, 2R IE 8.
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BRI, VFFE

Table 8. The standard deviation fitting of GARCH model
= 8. GARCH REUREEL S EIR

7 days 19 days
Actual S.D. S.D. Mean Percentage Actual S.D. S.D. Mean Percentage
ARMA(5,5)-GARCH(1,1) 0.054803 0.88% 0.052577 3.64%
0.055287 0.050732
AR(12)-GARCH(1,1) 0.054187 1.99% 0.052132 2.76%

IR 5% 2 IR v 22 X 2 H(S.D. Mean) 5 SEBRIC Z AR #E % (Actual S.D.) I ELELAT BLA L, PR RERY
XFARK 19 RICEMISREZZIEESF, H ARI2)HEM —%; MAARK 7 RICEIAHEZERZIE, Pi2Hs
RIS, 225 A I4E 2% LA, ARMAGS)ALEAE, 225 RN 0.88%. AL 7 R ICR I sh T
DU B A, PRI REAR U R R 72 (AR HEZE PP 91 { o, | VRN IREN IR T, 31 AT R sl 15 L AT A

3.3. BRAIREXCRIKERIBERAE HZIE

LR REEESR R 7 BENLIE REIRZS, DUERTIE AR AR IR 70 i X R i, I ARMEE A5 21
FEARRGE A XA TN . AT 7 DAERT SO RS, RIEE H USRI e o H kR, AR PR R AR SE
TOIN R AR FRILFRBKERIE 5 O, K H R 7308 6 ANIXTE], JRgEit 1% DX IREA SIS, 15 e RS IR R,
WA 9. K 10. DI EARBHRRE, JHERN— PRI, 1208 6 x 6 HAEFE[R], W&
11. XT3 10, £ 11, f7d X a, FHd XA b, A5 F, | silt3 P, RN XA a ##8 2 X i)

b HAE =

Table 9. The interval division of the rise and fall, and the frequency of the sample
= 9. IRERNEXE)XI 5 RAF ARSI

Tk e X 1A) (—90,—0.5%] (-0.5%,-0.2%] (-0.2%,0] (0,0.2%) [0.2%,0.5%) [0.5%,00)
FEA AL 26 107 306 296 102 33
Table 10. Frequency of sample interval transfers
= 10. HARX BB
a\b (—o0,—0.5%] (—0.5%,-0.2%)] (-0.2%,0] (0,0.2%) [0.2%,0.5%) [0.5%,00)
(—o0,—0.5%] 2 4 5 8 6 1
(=0.5%,-0.2%] 6 10 32 41 11 6
(-0.2%,0] 7 46 114 125 32 8
(0,0.2%) 6 28 124 124 39 8
[0.2%,0.5%) 3 14 46 25 11 3
[0.5%,%0) 2 5 11 6 3 6
Table 11. One-step transfer matrix
= 11 — S BIEN
a\b (~0,~05%]  (-0.5%,-0.2%]  (~0.2%,0] (0,0.2%) [0.2%,0.5%) [0.5%,00)
(—00,—0.5%)] 7.69% 15.38% 19.23% 30.77% 23.08% 3.85%
(—0.5%,-0.2%] 5.66% 9.43% 30.19% 38.68% 10.38% 5.66%
(-0.2%,0] 2.11% 13.86% 34.34% 37.65% 9.64% 2.41%
(0,0.2%) 1.82% 8.51% 37.69% 37.69% 11.85% 2.43%
[0.2%,0.5%) 2.94% 13.73% 45.10% 24.51% 10.78% 2.94%
[0.5%,20) 6.06% 15.15% 33.33% 18.18% 9.09% 18.18%
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B ARG 12 Gt BRI R BRI Return, & 75 54 0 Kbk, A 03R4 6 MO
G, A EEEEA 1%, A 10, (25) IR AR@). (5). (6)nI 135 MA IR /7 51T
2° =286.46 > 44.31= 22, (25) . A[IA9A ST I K R AT A T G

BL4 A 29 HERA(-0.2%,0]) ik dd, Tl 19 42 5 FE 5 A 31 F 3576/ A R MIE % A7 H0,0,1,
0,0,01C AMIHEIRAS [P ] - T35 6 B DX i) P S BRI 2 9T Rk i 1 9 X Ik R 0 AR R 0B, IOk ki + L
AR, RNBIFE R ], BAARE 12,

Table 12. The mean value of the rise and fall of the interval
F 12. XEFE%KEkR

WREKIEIX A (-0,-05%]  (-0.5%,-0.2%]  (~0.2%,0] (0,0.2%) [0.2%,0.5%) [0.5%,00)
W ki ~0.7178% ~0.3062% ~0.0868% 0.0807% 0.3021% 0.7324%
SR, 0.992822 0.996938 0.999132 1.000807 1.003021 1.007324

AR Py (R) Ry, BUAAKE t 03Bk RS B0, 0 NICRBI TSR ), M5
FNEEBKEE TS {r}, A =R -1. itHEEPET python i quantecon & MarkovChain B8, =K
PRI AR B H AR R A o 3 — AT BI2E o AR MAE R ICZ AR EE 19 RTIME S 6.5879
JCo MISEPRCZEA 6.6578 J0; ARG 7 KIMME A 6.5875, SLFRLF A 6.7830. XL 1T 7EHHE -
HEKIN, #HBHERE 7 K5 19 RECRMMAEE, R MAE 5 RMSE f5f5, HARL%E
13, ATRAEH, S/RA]REEXT AR 7 K 19 RICFR I IRRE B B R

Table 13. MAE and RMSE value of Markov Chain
= 13. B/RBIKXHE MAE 5 RMSE 1B

7 days 19 days
MAE RMSE MAE RMSE
Markov Chain 0.1341 0.1441 0.1260 0.1353

B RE B Ly /R R R FEN LIS RE AR, S AE— € X H) e e i v Ag g A, RN SRR g 1 0 4
FT T e, X AR & SEPRK IR K AR5 . % 14 J9Xf AR E R FE L, W] LA 3 T B8 )
WA SRR . SRR ERR 51 {r, } 1 7 P A AT R AR AL

Table 14. Mean fitting of Markov Chain
14, RBIKREHENEER

7 days 19 days

Actual mean Fitting mean percentage Actual mean  Fitting mean percentage

Markov Chain 6.7136 6.5876 1.88% 6.7134 6.5876 1.87%

34. RBGS

44 ARMA(S,5)-GARCH(L, 1) BUR i35 2 TN T4 /R o KB OB T, 93 {1 2.0}« {n +20,) <
{1 +30,} (BN KM R FUX . Aok 19 K. 7 R BRI 4 Fis.
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Figure 4. Modeling combined forecasts of exchange rate bands
4. R EFCERXBIFUMIE R

Table 15. MAE and RMSE value of modeling combined forecasts
& 15, REVESTVH MAE 5 RMSE 185

7 days 19 days

MAE-c¢ RMSE-¢ MAE-2¢ RMSE-2¢6 MAE-¢ RMSE-¢ MAE-206 RMSE-2¢

Combined Model 0.0446 0.0484 0.0246 0.0352 0.1122 0.1431 0.2821 0.3607

IR X (A T R T DA, BORFEINC S B 58 2 AE {1 + 30, | XIAZ 9, (ER X (] F300
RSN, HSEPRIl e 3 ZAEIX 0] L FUE . X 2R DK ] REEAAE — PRk,
OIS — 2P R B AS AR g [ s B, TRME 7 81 AR BT 81, ORI R BRI I A, A5 T 45 21
FNCEFHREELER . {n+0,) FA5 {r+20,} FFAITERNK 7 KM 19 RITIIRS W& 15, AL
A, AL 19 R, BN ARSR 7 RIGTNESEL . 7 REFRLEY {r + o, FFFII) MAE 1 RMSE 43
717 0.0446 F110.0484; 7 RIPRLF 5 {r, +20,} FFHIHI MAE F1 RMSE 73714 0.0246 i1 0.0352,

4. BE

FERAREE T ARMA-GARCH RN Ly /R ] REEPI A 75, AT LA H DU R WM dr . B 5,
ARMA-GARCH R AE i HE 17 3% (10 R JUTB B Wt i 3 05 ThT B 1 S8 R 5o AR, 2 000 ) A ] 5 58
PRI, 2B R DU R BEIA BIBUIRCR, BRI FA R . X IR T2 R A FAR BN A /7 47
Ha i ERR IR, R A A BB B L o 53— T, SRR RS I N T I —
ol DR ARG 7 B A e 1 SR T AN W R, XN RO N B e s A, B
HEE, BT SRR AL TR SR 1Rk, e R BE TR RIS I 18] s I RV AR X
OB o R S o ) Sl Tk s X ) 10 8 B 7 ok TN, L 8 SRATH AR 2 32 1 P e 49 1A Tk ik i [ 1) ) 73
T3 2 N

N TRTEX PRI IE R BRI AU A AT ot . B 5, AT BLSe M KA A BEXRHIE 36
kBB AT o X TILE BTN, AE— AN A I TR 48 2 M i b kS B, DA 3t X 1a]
WIRC R AL T Bk, P ib2 R RS . IR 704 T DL BRI R i KA, ot —
AR TN A B R B R . BeAh, BRI R AR EE R X (AR 3 [, 7T DL S — A AR
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AKX @RS XA AVE ], AT USRS Bt il eI R A AR A4, I H T X TR K R 32 9 1)
FRTHT R AT R ZE o TXANBUAT DASR sy P00 ARG B2, 30 mT DA ABE Y B 5 i A0 0 b L T 37 ) Bl 458
.

SR, B ARMA-GARCH AR By 7R AT R AE I 2 P00 o #A HARs 1 BRI, (H B B
FEMVRBVE AT R IR & E o (77 . A b RS AR S XA S5 T7 %, A Rt
BRI IX P RRAE I AT v R AR R AT R . IR, SRR TORSREE IS R, BT A
RS & AR R RN L, BURD R % 2 AR ) il T 34 8

B
R L TR S SRR PROT B SR SR B AR B

S5

[1] ™. 2T GARCH M-ZHGAN VaR MM L ILLE b [ RS 7 b MR [9]. Seit#ik7e, 2000, 17(12):
25-29.

[2] A4RJe, SEA. BEShE W GARCH #8158k 3 % 1], HELTFFHARZ T, 2010, 27(1): 140-150.
[B] A7, =P AR ISP ST b B O Rgma i) b []. H 54 5%, 2007(10): 51-59.

[4] B ANRMICEERIZZ M F B0 BN o 7], SRt 5T, 2007(3): 41-49.

[6] U&¥, REL. HT GARCH AN B Ml S ST i [0]. $oRgiit 545, 2009, 28(2): 295-300.
[6] 774, PiRiE. GARCH(L, 1)BERY J HARTL 2 56 A T Hh (R [3). B 4t S5 4 B, 2007(4): 615-620.
[71 ik, 3. JHPRANAR TERMIE R RN ER R[], &R 5T, 2012(9): 62-73.

[8] ToLH, 4%, ke, T AA WG 5Kl KAE A RAT @ 6K A [J]. B4 s HoR &5 BT 5E, 2000,
17(11): 46-48.

[0 H#i, HIEYL /R FRFELE M ZZANH T ¥ 8: A [3]. v kA 9, 2003(10): 62-65.
[10] FR#FE, CZ, WL KO LRI 2850 Hr R N [J]. B R %5802, 2001, 15(3): 98-101.

[11] ZEA, Sk, . w5 RN REEE H oD R Bl P MR A 0], # 8RR (CREEORR), 2002, 17(2):
4-7.

[12] A0, B, RAKWG. B AES R SR RS R RN N D] &5 LRI LR A, 2005,
14(3): 222-225.

[13] Gk, ZETE/RTTREER T i & AT 72 [3]. THE L5 3, 2010, 27(12): 354-357.
[14] Frf, #i4m. BT H/RREEEMANRMICERAN[I]. B84/, 2006(10): 26-28.
[15] X%, XU%%. E/RWREEENRTICERTM bR ] 3 E 8 #E R ERER), 2007, 10(3): 68-70.

DOI: 10.12677/pm.2024.146256 372 S H


https://doi.org/10.12677/pm.2024.146256

	基于ARMA-GARCH模型和马尔科夫链的人民币汇率预测
	摘  要
	关键词
	RMB Exchange Rate Prediction Based on ARMA-GARCH Model and Markov Chain
	Abstract
	Keywords
	1. 引言
	2. 模型介绍
	2.1. ARMA-GARCH模型
	2.2. 马尔可夫链

	3. 实证分析
	3.1. 数据选择与描述性统计
	3.2. ARMA-GARCH模型对汇率涨跌幅波动的刻画
	3.3. 马尔可夫链对汇率涨跌幅期望的刻画
	3.4. 模型结合

	4. 总结
	致  谢
	参考文献

