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Analysis about the Number of Inbound Tourists in China
Based on GM-ARIMA Model

SONG Liyong, LIU Xiangdong

(School of Economics, Jinan University, Guangzhou 510632)
Abstract: Since the reform and opening up, China's tourism market has experienced rapid development.
The tourism industry has made outstanding contributions to the growth of China's economy. Through
the accurate prediction of tourists, it has important guiding significance for tourism industry planning.
This paper proposes a combined model based on ARIMA model and GM(1,1) model. Taking the data
of inbound tourists in China from 1985 to 2018 as the research object, the ARIMA model is
constructed first, and then the GM(1,1) model is used. The difference correction method fits and
predicts the residual of the ARIMA model, and finally obtains the prediction result of GM-ARIMA.
The empirical results show that the combined model has higher prediction accuracy and can accurately
predict the number of inbound tourists in China, which has certain reference value and practical
significance for the development of tourism industry.
Key words: Inbound tourists forecast; ARIMA; GM(1,1); Residual error correction
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FENGRIEAEC 14120 5K, HA A E NSRBI 4.7%, [ ERRIEFIRNIEE]
T 1271 f2.387t. AL ORI 18] 2 81 20 A7 (K 40 B RO A B 2 N CBCREAT 100,
FHORHR TR £ R A NS e BOR AR R 1 — %2 1 2%, 3l i i i b [ B feAT S5 14
KT I S S A, SR TR PRz o

1 HAERLEENE

1.1 HRER

ARIMA H8Y 2 36 [ G v S8 v i A [l G v 2 K A el T 70 SRR, b
NN -2 S AL, fRiAR B-J AL, ARIMA YR i (8] 7 1 B0 1 o dr i fE 2 —,
TEST AT TR AH SC R 7 B I B AR ORI 3 . PMESEEE T ARIMA BTG 72 1 A Bl R B2
7 AN, R ZE SR P ARIMA KSR o [ T A s g B kAT 7 TN 434712, 25O i i /5%
. ARIMA BRI [E GDP K47 1 FEl, Ry B — A5 70 A I TS T A B, PRI,
BEZWEEE—EMFE T 2T 2N AAG M T, e EE. Bal, HREE
IEVE R E N2 F A TR SO, RIS Ak 22 7 A st dE i aE A Ay, DLk 248 = il
(VRS THEFE 1) o G S5 R FH A 28 X 48 0t R 0 TS R ) Bk ZE A& A, (45 TR0 EL A o v 14D P v
B PR ) SRR IR S ST T — R T BP ML ZE 4 IE I ARIMA 2H 4 T A
I T Rk B AL R CPI A 3R SR H GM-ARIMA FERS % A J5 65 i B AT
e, R, 9T AR RTINS, A SCE IR 2B IR G ARIMA BRY, RE
7 GM(L,1)%) ARIMA R (AR ZEBEAT G T, M2 JEFIINAE, AT He i e 3R N
BRI 2 NAREL P FINAS FE

12 HEANH

121 ARIMA R

ARIMA 58 J& —Ffr DLBEATLBE 10 D9 JEA R s 18] 0 Tl 774 1% 77 9238 T Hh o S
FLA TIIRS B s A 7T FAERE . ARIMA(p,d,g), p A EEIEI L, d Vi E] 51K
FPRAFPIAT Z 0 4, q ABBPFEEL, ik A

XK =H+QX  + -+ P X, +‘91at—1+"'+9qat—q

ARIMA R = ZOP PRAFE LU =AM

(1 PR AR AR i 18] 7 2 B AR 7 AR A 56 &5 SR T, 25 DL ek 1) 7 2 AN a2
SERF A, NI ZE o T VA AR, g R R R A AR SRR ()T A, 2 gy
IR d 75 22t 507 ARAS 30 45 H R P A

(2)  HASHAE TSR RE B AEKREE (ACP) .« S EE (PACF) 1)
R SEREMMR, EFEAEMIES; Zd iR RS2, BRI
BB SHRZEFIIRIES Q-Q B, FFHbAT R & i Ik 2 1) F g S
K9, WA, B R

(3)  FERITII . 8 HIERIE S ) ARIMA FERL SR = G2 30 N B0 2 A\ ke
AT T 5347 o
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1.2.2  GM(11)EBKREBIEE

AL ARIMA B[] 5 FURE B Ak 72 F0E, AE 9 GM(L, 1) TR AL f i N AR =, )
GM(L, 1) RITHE ) ARIMA BIRUER ZTRIME, F5 ARIMA BERITRN 25 455

GM(1, 1) R R D IR R

(1 wEEHFS: EQ=E9@0),e?(2),---,eP(n), WHBT RS, LLEEk

FREHLME, BB, Hois 2R EQ =@ ),eP(2),--,e(n),
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e, e® (k) =ie‘°)(k),k =12,-,Nn.
k=1

(2) e 2O K ED RS ARBE A R, Z(l)(k)=%[e(l)(k)+e(1’(k —1)],

k=23,

(3) BN B EY @k

N

dE®
” +aE® =u, XpEGM (1, 1),

AR é<l>(k+1):Le@)(l)—EJe-ak+E,k:1,2,...no
a a

2 REANEBHRZEARBET GM-ARIMA B3 K SZIE 44T

AR R )3 P A AN TR, B XA (BB IE, REMBAE — i FERE b 1 v TR ) vhe
FE o A SCIEETII J5 3 AR ARIMA B [8] 2 21 38 i ik 2248 IE vk et , B iE i 7k 66 Tl 2
WX ARIMA BRI I FIaR 2214 1E, 857 GM-ARIMA 204 B8t 30 E 20 % N IR BT

.
21 HEHHEE

Wit T 1B K Dy 1985-2018 4EFRIF NS5l 20 N IKEL, B BH S R 1, i kIR
THEERG I RSG5

1 1985-2018 IR IE LRI N IREL
Tab.1 Number of inbound tourists in China in 1985-2018

Fr NEEl = NKE IO Fr NEGEE NOH TN
1985 1783.31 2002 9790.80
1986 2281.95 2003 9166.21
1987 2690.23 2004 10903.82
1988 3169.48 2005 12029.23
1989 2450.14 2006 12494.21
1990 2746.18 2007 13187.33
1991 3334.98 2008 13002.74
1992 3811.49 2009 12647.59
1993 4152.69 2010 13376.22
1994 4368.50 2011 13542.35
1995 4638.65 2012 13240.53
1996 5112.75 2013 12907.78
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1997
1998
1999
2000
2001

5758.79
6347.84
7279.56
8344.39
8901.30

2014
2015
2016
2017
2018

12849.83
13382.04
13844.38
13948.24
14119.83

BlEkE: BRI
SEAG IR 1985-2015 AR IR E B iie N IR B E Ml h i 4E, 2016-2018 4R I HHEAE

100 DNIAREE, WA R0 IR, iM% 2019-2021 ARk N SE i A YR i o B S
2.2 FREIEST
e ARIMA AL, #RAER 1 FTf91 1985-2015 - 3R E A STl N X B8 s, 221
RS A SC R A, an S 1 1 B e B I TA) e A P Aa i, HEAT TR — R
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Fig. 1 Time series of the number of inbound tourists from 1985 to 2018
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Fig. 2 Self-correlation coefficient of the number of inbound tourists in China
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Fig. 3 The partial correlation coefficient of the number of inbound tourists in China
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120 Fig. 4 The first-order differential time series of the number of inbound tourists in China from 1985 to 2015
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Fig. 5 The second-order differential time series of the number of inbound tourists in China from 1985 to 2015
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Fig. 6 Autocorrelation analysis of second-order difference sequences
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Fig. 7 Partial correlation analysis of second-order difference sequences

AL R 22 0 i P AR R 18] P 81 AR < B0 505 i B A SR RO R, 412D 4] E ARIMA
(p,d,q) T HI L p. q. HIE 6. & 7 FATTAT A P 4 B B SN [ AH S B B2 46 2
PR R A E 257 ARMA (p,a) #E78. —BFr S1 ) O AR S BR80T LARAGE p fBL, TSR 2
FEN G =B A B2, ZRHAEBEEXIE N, BTl p 7T IWIERE Jy 3: HAHSK R HT A
€ q 18, BEOSFrAEBHMESEEFEXEN, Fril g Y€ 0. 1. 2. X T p. q EHAF
fOfE, AR B mR e, MR AIC HEMEFRl A BB X © (K) . i F & 2

A5, ARSI ARIMA fAIH, ARIMA (3,2,0) R K) AIC {E /.

#2 %Kik ARIMA BRI &S &
Tab. 2 Alternative ARIMA model fitting statistics

Gt & ARIMA(1,2,0) ARIMA(1,2,1) ARIMA(1,2,2)
Log likelihood -202.95 -202.89 -200.77
AlC 409.89 411.79 409.54

it & ARIMA(2,2,0) ARIMA(2,2,1) ARIMA(2,2,2)
Log likelihood -201.76 -200.53 -199.49
AlC 409.62 409.07 408.99

giitit ARIMA(3,2,0) ARIMA(3,2,1) ARIMA(3,2,2)
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Log likelihood -199.47 -199.31 -199.31
AIC 406.94 408.62 410.62

2R Z RS Q-Q W, WK 8 Fian, ReWeE RIBE IS K2 IEER P EZ L,
U IZEIE R & IE SR K. B Ljung-Box K%, #5341t & P=0.835>0.05, L4iit2¥m
X, FRERFYIE A, KRHEE ARIMA (3,2,0) Z2&ESH.

Normal Q-Q Plot
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Fig. 8 Residual sequence normal QQ diagram

SRIEHLL EAEE] ARIMA (3,2,00 BRI TS EQ, 1ERRETHN 6M (1,1) Hit
(RITHAARL, 10065 5 22 TR Y . 76 FR A5 2 T 7 B0 R 22 5 1Ak F 8t ot 0, 4k B
PN EQ s BES EX(N) = EO M)+ EQy iy | BEEGIE,Y . 45 122

TR GM (1, 1) TRMAERYEACD R, M@, KR R%¥-a= 0.04326788, KEAFH & u=
403.9832, FIFFRZERIGHET, 13 RIFXRS N 82.00191%, C {H=0.2891794, C {{<0.35,

GM(L1)TRIIKS FE A 1 o R Z ARG BRI 31 B, . i S5 S 45081 1 T 481
iR AR A: E(N) =B, (n)-|Ey -

B JE s ARIMA SR TIOIME AT GM (1,1) BRI ER 2= BNE AN, #7% GM-ARIMA F5
RBFUEIE G Y O K) = XOK)+EOK) .

2.3 BEIFRIR AT

AHIE FTAE P TR 25 A SRR AT V-4 . (1) RZEP 7ML, fE— R E RN E)
FEE, () “PYIMXTRZE, AN2HdE L2 DRBUE KNGS, 5 A S MR R 2 R .
A EAT st i) ARIMA BRI GM-ARIMA FZY %} 2016-2018 4F 3 [ A\ 4535 2 A\ ik
TR, ML EE AN % 3.
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# 3 ARIMA BiEIFI GM-ARIMA #5545 25 3%
Tab. 3 ARIMA model and GM-ARIMA model prediction error table

e Sl ARIMA RZE T2 GM-ARIMA R Ty
BAAE TR EPRTE R SEOTRL MR ZE

2016 13844.38 13686.89 66955.11 1.022% 13746.68 14682.9 0.373%

2017 13948.24 13843.63 13927.09

2018 14119.83 13943.17 14051.34

A R EEE T DA R ARIMA BRI GM-ARIMA R [ TR0 - $4) 0 o 15 2 1K
T 2%, FEIEEGE, WERCRE, FrRlnl AR 2019-2021 3R E A B NikE. A,
GM-ARIMA HAY [P AE 0 1R 22 B /N T- ARIMA B8 PR, AR SCHE H i 4 & B2 T
RORZN T K ARIMA BB, IR TR R ik Z2 e 2] 7B IERCR, 1 ARIMA AL
TS5 R T B AE AR ZE RN 7, 3 1 IR .

R iR R E N BE 52 NS, 12 F GM-ARIMA ARSI T T, 1531 2019-2021 3.
] N $5830 2 NARECITN 45 R U3 4 Pl o 9 1 EAARaSS , (RIS A BT T E 35 0 K 6.

4 2019-2021 “FHIE N GEe % N BT 45 R &
Tab. 4 Forecast results of the number of inbound tourists in China from 2019 to 2021

Ay 2019 4¢ 2020 4F 2021 4¢
FmME 14186.08 14330.94 14495.75
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Fig. 9 Forecast trend chart of the number of inbound tourists in China
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A SCAEAL LIS R 7 51 T ARIMA B 350 |, FIF GM (1,1) RERY 5% 248 1E
% ARIMA BRI AL AT i, Bid GM-ARIMA ZH 45 145 51 38 [\ 355 3 2 A 2k 5500 o) &5
Ho AR T BEIILA R AN PR 22, GM- ARIMA RS T 45 S 220 T 50
A ARIMA BRI T 25 5, Gk 21 7 4 s B nRG FE 1 H 1. MR BN SRR & B
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