Advances in Applied Mathematics N %223, 2020, 9(10), 1710-1721 Hans )0
Published Online October 2020 in Hans. http://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2020.910198

E-T Auto-Regressived it & iRiiFEF A B
MR

&R, FEHT, I’

UL AR R AR RL S TR AR, WL HEHR
AL T R b, R

Email: niezairan@163.com, ‘lizhixin@hebeu.edu.cn

Wk H . 202049 H29H s FHHMA: 20204F10H13H; &Ai H#: 20204E10H20H

R

TR NBOR R SR e M R B B AR AR, S Ab A ARR AR I AN BT — B R 2L ik R R E AL
A IGEE L1990 ~201 94 IR ISR AKIT, B, Wiism. RX. BESR=ATHSH TR
HRHAER, MRIGREAT T W6 PIER MR N AR B PR AR AEAR R, 2 AE A P AR I T
FREIBTPI AR 2 B (8] VA2 77 ik (B A B OQT Ak 18] B (] S B R A iR PR 2 B [ Y9 AR R ) Sof AT b 4 il
B NBCGEMET, IRGRAH, ArERANERREE, HXRRIE AL TETN. RN
PR BRI ALAE BRI L R R IR T — EAH SR

XK ia

BB 3547, 5RZE H [BlJH(Auto-Regressive), JkiFERF AL

The Forecast of Tourism Reception Number
in Hebei Province Based on Auto-Regressive

Zairan Nie?, Zhixin Li?*, Zhiguo Li?

'School of Mathematics and Physics Science and Engineering, Hebei University of Engineering, Handan Hebei
’School of Science, Hebei University of Technology, Tianjin
Email: niezairan@163.com, ‘lizhixin@hebeu.edu.cn

Received: Sep. 29", 2020; accepted: Oct. 13", 2020; published: Oct. 20", 2020

Abstract

The number of tourists is an important index for the development of tourism. The prediction of
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the number of tourists in the future in Hebei province has always been valued by the Hebei pro-
vincial tourism administration. Based on the data of tourism in Hebei province from 1990 to 2019,
firstly, the present situation of tourism in Hebei province is analyzed from three aspects: market,
scenic spot and policy. Secondly, the stability and white noise test of the number of tourism recep-
tion in Hebei province over the years are carried out, and two Kkinds of the residual Auto-Regression
models (regression model of dependent variables on time and regression model of delay depen-
dent variables) of the non-stationary time series are used to establish the model of tourism recep-
tion in Hebei province in the past. The results show that the former model provides a better fit to
the tourism data, which makes a short-term forecast of the number of tourists in the future. Final-
ly, some relevant suggestions are put forward to promote the development of tourism in Hebei
province.
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Table 1. Table of the tourism revenue in Hebei province from 2010 to 2019
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Figure 1. Tourism revenue of Hebei province from 2010 to 2019
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Figure 2. Distribution of 3A and above scenic spots in Hebei province
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Figure 3. Heat analysis of 3A and above scenic spots in Hebei province
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Table 2. Table of the number of tourist receptions in Hebei province from 1990 to 2019

< 2. 1990~2019 S5l & AR FF A SR

Fy N 4y NE F0y N# Fy N# 4y N#
1990 4 1537 73 1996 4 2808 Ji 2002 5985 Ji 2008 9747 Ji 2014 4 31,368 /i
1991 4 2101 15 1997 4 3615 Ji 2003 4477 Ji 2009 12,164 73 2015 4F 37,060 i
1992 4 2238 i 1998 4£ 4016 Ji 2004 4 7227 Ji 2010 4£ 14,851 Ji 2016 4F 46,532 i
1993 4F 2412 J5 1999 4£ 4428 Ji 2005 4 8068 Ji 2011 4E 18,627 Ji 2017 4F 57,234 Jj
1994 4 2792 H 20004 4859 /5 2006 4 9053 H 20124 22911 /5 20184 67,786 /i
1995 4F 3083 Ji 2001 4F 5316 Ji 2007 4 10,029 Ji 2013 4E 26,988 Ji 2019 4F 78,188 Ji
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Figure 4. The number of tourist receptions in Hebei province over the years
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Table 3. Table of white noise test result

F 3. BRERIERE

SEIRF B Ol i Pr> RJj
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Figure 5. The X sequence £ model fitting effect diagram
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Table 4. Table of X and £ least squares linear regression fitting

F4.XE5FNRNZFTEZHEEFNEER

il HiE
n 28

Durbin-Watson 0.7321
AIC 476.289132
AICC 476.769132
MSE 477.103669

EVERN 0.9939

BRJT 0.9939

M 4 BoRIEE T LUOREL R J7 BB, BTG MORELS, (22 DW HIEN 0.7321, EH]
WEFI e, } BFEIEAR, WL EIRZE A S BRI 5 RORRZE P A1 E AR R .

M T RRGE A G ROR LS, UM AR ZERR . IR A& 5 A1 6 R, B2 AR LR oR i
FtE, BB IR ERIR S A R R THER 1 AP AE SN, JLABSEIR B B A BAT 2 1 B AR,
PRIBESESR 2~9 Bir ) F ARSI BR[14] . #5E 1 RN :

gt = ¢lgt—l + at (3)

Table 5. Table of residual sequence autocorrelation

=5 BREFVIBEMEXE

H ARG THE
e 7% GEES -1,9,8,7,6,5,4,3,2,1,0,1,2,3,4,5,6,7,8,9, 1

0 8,927,566 1.000000 A
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Continued
1 8,459,459 0.947566 sk sk ok sk kR ok R ok ok
2 7,937,452 0.889095 skt R s Rk ok ok ok
3 7,430,496 0.832309 sk sk s Rk R ook
4 7,039,787 0.788545 skt R s kR ok o
5 6,778,762 0.759307 koK ok
6 6,240,352 0.698998 ko sk ok
7 5,630,773 0.630718 Rk kK
8 4,734,864 0.530364 sokokok
9 3,953,276 0.442817 Fokkk

Table 6. Table of stepwise regression elimination report

= 6. BEEIFHRRER

e

it E
0.032114
—0.058267
0.058559
0.125700
0.233031
—0.153035
—0.258143

0.111728

H AR A THE

t1H
0.08
-0.17
0.23
0.55
0.87
—0.68
-1.94

1.41

Pr> |t
0.9390
0.8684
0.8199
0.5860
0.3950
0.5038
0.0646

0.1710

A SR RS TR A THRA RN @A S EAREF IS, SRR 7,

Table 7. Table of maximum likelihood estimation
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Grit e Hife
n 28
Durbin-Watson 1.6894
AIC 467.313674
MSE 899568
SSE 23388780.8
BH R T7 0.9581
MRK 0.9977

A LLE IR R 775 0.9977, AIC = 467.313674 15 B %A Y (L& 45 5 - DW FR{E 25T 1.6894,
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Table 8. Table of parameter estimate (1)
= 8. BHEITHER(—)

s B fliiHE PREIRZE tfE Pr> 4
£ 1 0.003284 0.000136 24.19 <0.0001
ARI 1 ~0.9339 0.0586 -15.93 <0.0001

Wi 8, WLLRIL A A AR [ P AEHI/NT 0.0001, H13Eid T S H06 5 . R a] DAAS 31 B ARy

x, =0.003284x (1 ~1989)’ + ¢,
g =0.9339, , +a, “4)
E(a,)=0,Var(a,)=899568, Cov(a,,a, ;) =0,V, >1

PRI 2% Ok T 8] B [l A A AR R 28 UL A R A 6 B, HerP R DY SE PR e, Lt 4ol e, &
TP ESEIXA
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Figure 6. The final model fitting effect
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VIR SAS HIIEER EECEP R X B 1 BER A, AR S R R AR I B
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Table 9. Table of parameter estimate (2)
9. BHEITHERO)

A H flivHE PRt iR 22 tfH Pr> 4
a 1 ~397.501 259.4228 -1.53 0.1374
b 1 1.2140 0.0135 90.02 <0.0001

TEREVEKT 0.05 BT, #FEDUH P AE N 0.1374 > 0.05, HPAEZE, D IED ER G4
MR HEATILE, GRS RN R 10 Fros.
Table 10. Table of delay dependent regression analysis
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Continued
Durbin h -0.1039
Pr<h 0.4586
AIC 469.617822
MSE 1087212
SSE 29354720.8
FIHR 5 0.9980
MRIT 0.9980

FEIFR PRAR B [F H 43 45 B B R 5 R 774 0.9980, AIC = 469.617 822 i B AR & E K E . T
FREIRRAR R, ArLAEIASE R4 Durbin h iil&, B 3R A0 Durbin h i it & I EUE A F) 0.4586, &
INIRFEI €} BEMKMENRR, BIRTEHLEN (g | S8 0A A EVTRA15]. RLMSEANTHE X
FHRLR ¢ RS 25 R R 42 11

Table 11. Table of parameter estimate (3)
= 11, SHEIHERE)

A H it e iz tfE Pr>|f
b 1 1.2002 0.0102 117.16 <0.0001
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x, =1.2002x,_, +¢&,, & ~ N(0,1087212) (5)
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Figure 7. The model fitting effect
B 7. HEBAMR

7. IRBILL B Sk

PRI [ b A B e 9 T ELRARYE R 221 5 A /N SR N A /I B R, PR SSE B AN AIC 1
ZHIH s R e s, BUEERIE 12,

AR TR ZE 15 A i/ SR AT B /M R v A 30 45 SR s, RIS & 50 I TRV [m] A A R f) SSE {EL AT
AIC B/ T 4EIR PR AR B[ AR, Ui 2R R S ROR S AF o INELWL £ B2 2% 8 LA A2 B 5% T e [ £ [

»

-0
T R

DOI: 10.12677/aam.2020.910198 1719 IR Esid


https://doi.org/10.12677/aam.2020.910198

i 5%

YRS TR e B 7 D g D BT AL A A R AN B — IS i g K S s, P AASSCRE
1130 ) 3 3 R A 5 T ) 1 [ DA A R S AT T

Table 12. Table of test result
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x, =0.003284x(1-1989) +¢, 23388780.8 467.313674
g =09339%  +a,
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x =1.2075x  +e¢,

29354720.8 469.617 822
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Table 13. Table of forecast of the number of tourists in Hebei province from 2020 to 2021
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