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Abstract: Big data from network search provides a new perspective for the study of tourist flow volume prediction,but the
traditional econometric models used in most studies are difficult to deal with the large number of nonlinear fluctuation
characteristics in the timing series of network search and tourist flow,which leads to the unsatisfactory prediction accuracy.
In this paper, empirical mode decomposition (EMD) is introduced to improve the vector autoregression ( VAR ) model to
EMD-VAR model. EMD method is used to decompose the daily network search data and tourist flow volume of The Yangtze
River Delta of Nanjing Confucius Temple Scenic Area, and a series of components with different frequency scales are
obtained. Then,based on the perspective of fluctuation correlation,components of both network search data and tourist flow
volume in the same scale are combined to establish a VAR model for prediction. The results show that: (1) The fluctuation
cycle of network search is longer than that of tourist flow volume. (2) The compactness of correlation between network
search and tourists flow volume is the greatest during the statutory holiday period. (3) The prediction accuracy of the
EMD-VAR model is better than that of ARMA model and VAR model, respectively.
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Fig.1 Principle of EMD-VAR forecasting model
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Fig.2 The EMD decomposition of tourist volume and online search in the

Yangtze River Delta Region for Confucius Temple scenic area
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Table 1 Statistics of all IMFs of tourist volume and online search in the Yangtze River Delta Region

2538 2% (B) & E(Y)
SRR/ TR % BRI OE R B TR/ JETIREE % FE IR OC R L

IMF1 3.15 1.64 0.116* 3.62 20.41 0.363*
IMF2 6.27 1.91 0.203* 6.89 17.58 0.415*
IMF3 12.17 2.66 0.150* 11.00 14.15 0.318"
IMF4 21.91 5.15 0.214* 18.27 16.76 0.370*
IMF5 38.51 5.62 0.163* 28.51 6.86 0.324"
IMF6 100.70 4.53 0.234* 61.37 7.63 0.292*
IMF7 137.07 6.43 -0.162* 155.00 2.69 0.133*
IMF8 338.00 4.04 0.302* 381.00 6.39 0.276*

res 68.01 0.786* 7.52 0.297"*

T ARFRAR SR W MK FJ2 0.01.
— 80 —
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Table 2 Unit root test of all IMFs

i A Critical value IIfi #HE Critical value

A ADF {8 % s 0% #5ie A ADF 1§ % s 0% Z5ie
Y -12.37  -3.436  -2.864  -2.568 FFa B -4.924  -3966 -3.414  -3.129 VP4
Y_IMF1  -20.21 -2.567 -1.941 -1.616 T B_IMF1  -23.27 -3.436 -2.864 -2.568 Fhe
Y_IMF2  -18.11 -3.436 -2.864 -2.568 FHa B_IMF2  -17.45 -2.567 -1.941 -1.616 T
Y_IMF3  -14.96 -2.567 -1.941 -1.616 T B_IMF3  -9.887 -2.567 -1.941 -1.616 A
Y_IMF4  -1246  -2.567  -1.941 -1.616 14 B_IMF4  -10.25 -2.567  -1.941 -1.616 P
Y_IMF5  -8.727 -2.567 -1.941 -1.616 T B_IMF5  -9.564 -2.567 -1.941 -1.616 Fhe
Y_IMF6  -6.723  -2.567  -1.941 -1.616 Fha B_IMF6  -4.417  -2.567  -1.941 -1.616 P
Y_IMF7  -6.49%4 -2.567 -1.941 -1.616 T B_IMF7  -2.932 -2.567 -1.941 -1.616 Fhe
Y_IMF8  -5812  -2.567  -1.941 -1.616 FFa B_IMF8  -2.372  -2.567  -1.941 -1.616 T
Y_res -7.535  -3.967  -3.414  -3.129 TR B_res -5.365 -3.436  -2.864  -2.568  Ffa

i 24 AT Ko 5o X 5 090 R AR AR5 5 L9  Akaike information criterion  AIC)
it U255 BEN] ( Schwarz criterion , SC) BEBR I A 5 B, R 3045 R L3 3, Bk T 431 IMF8 #b, HiAx M
LRI R oy 1 5 AH AR AR A 75 1t 03 2 R IS A 22 AR RER G R (p (BN T 0.05 FRORAATERS 22 AR PRIER G
), META WEEAG R T 534 R AH N 2 1 7 91 A% 22 A SRR B I 2848 R i 0y e 97 K Pl A s 2 6 1
2303k 22N R 2 S e 4) B HOGS AR 3R 70k ) 0, TE 5 ) 48 48 R I 4 1 91) B G ipe 3 - e 4 )
(143t 7 91 Y 0 25 1t B 00 B

3 BURIIE R B b

ACHERE 2017 4F 1 A 1 H ~2019 4 11 A 30 H WA, 31 064 415038 T 22455, %} 2019 4£ 9 A
1 H~2019 4F 11 H 30 H #47FEA N FRAS . At — L 50 ue A8 w58 7, 246 2019 4512 H 1 H ~
2019 4 12 H 31 H M e AR AR S sh 25 1. [R] PR Btk i EMD-VAR A5 RY 34 5000 56 5840 1) 5 56 F
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Table 3 Granger causality test of all IMFs

WiH F 18 pfi &g WiH F1H pfi 2518
Y N2 B g =R 37.360  0.0000  fH4E || Y_IMFS RJ& B_IMF5 ¥ 22 28R 23184 00416 4
B N2 Y % 2RI IA 17.277  0.000 0  fE% || B_IMF5 RS2 Y_IMF5 #% 2278 J5 X 7.5597  0.0000 E4

Y_IMF1 A2 B_IMF1 %22 78 A 2.6842 0.0093 E4s || Y_IMF6 ANJ& B_IMF6 % =78 K 6.8139 0.0002  E4
B_IMF1 R Jg& Y_IMF1 #% 22 A5 R A 2.1817 0.0336 44 | B_IMF6 ANJ& Y_IMF6 %% A JF A 48998 0.0022 4
Y_IMF2 RS2 B_IMF2 #% 22 A5 A 3.9575 0.0006 {4 || Y_IMF7 A& B_IMF7 #2278 R A 11.013 0.0000 a4
B_IMF2 RJ&: Y_IMF2 #% 22 A5 A 6.9653 0.0000 B4 || B_IMF7 A& Y_IMF7 #2285 A 35191 0.0037  4E4s
Y_IMF3 A2 B_IMF3 #% 22 748K 4.8427 0.000 1  {E4 || Y_IMF8 AN/ B_IMFS #% 227 JE X 0.1593 09237 A4
B_IMF3 RJ2& Y_IMF3 #% 22 78 JE A 21720 0.043 4  4E4s || B_IMF8 ANJ& Y_IMF8 #% 22 7 R A 33237 0.0192  {E4e
Y_IMF4 K& B_IMF4 4% 22 A JF A 27109  0.0192 44 || Y_res NJ& B_res K5 22 R H 17536 0.000 0  #HE#s
B_IMF4 RJg&: Y_IMF4 #% 22 A5 A 56122 0.0000 445 || B_res AN Y_res K5 22 R A 5.8261 0.0000  4E#s

3.1 ARMA #E5—fg VAR & &

ARIMA (p,d,q) " AR J&2“ HEIH" p b B BIHTUE, MA W8 447, q i s E 48, d iz
BCA AT I BT AR 25 43 Bt TR R B RGP 8 (Y) WE IR FRITF I (d=0) , Ik £
ARMA (p,q) Bi%. 4348 [ AHE ACF B FMR E A6 PACF BIRHR IS , W% E p 5 ¢ KRMEH K 3. 36
Ji p Fil q HEFIH A1 9 4> ARMA 8 FFARSE LR (5 B a5k 1 SR AE T ARMA(2,0,2). it —
AR I AR R (R RRUE P, X ARMA (2,0, 2) BERIIEFT 4% 25 17 5 AH CAG 50, 1531 p (B0 0.816, AR 227 5IAR
A, R (AR F A I . Al ARMA (2,0, 2) A6 80 f 0] )9 25 S AT Ry

2 2
Y=Y AR(i)Y(-i)+ Y, MA(i)e(-i)+C. (8)
i=1 i=1
Kb, BRI S B 45 RN 4 FrR. R4 BEBFEI ARMA BRHITER
B/‘J *y\ /E'\ ,ij E ﬁ\j 0.520. AIC {E y\j 21.716. SC fE y\j Table 4 Regression results of ARMA model of tourist time series
21.739 A PN FIARE AR 0 00 19 15 2 35 7 #4351 ok iR d ZHUGTHA T SeiHE
13 061.03 %n 14 008.24 AR(1) 1.423 327 23.221 630
i o . . . AR(2) —-0.444 389 -8.418 170
%:_{ 2 I—ﬁ%:_{ 3 ﬁ%\%%im ’ﬁ:‘ﬁ méﬁ%@%ﬁj—:j'{ﬁ? MA(1) -0.596 934 -9.665 035
HRPPAR N AR AP A, HE S 2 AR R, MA(2) -0.308 688 ~7.727 363
R _F AR F S E B 5 S DL J5 B &S 3, BRI 57 ¢ 36 492.33 20.778 320

VAR (3) #5040, A8 A R AEAR (0.980,0.531, -0.501-0.4831, —0.051+0.483i,0.448 , —0.139 ) 2 7&% 7 B4 B P
L AR Y A PR SG: , S PAEESZ. 1Y VAR (3) B ARa s Hon 5 A5 2Ir & B A5 R 0
[0.735—0.005} [_1{—0.213—0.003} t_2+[0.184—0.002J e (9)
5.5250.984 ~1.401-0.013 -3.9700.008

ZRT LS U B (R K 0.540, AIC FOME K 21.675,SC FI{E K 21.708 , KEZS Py FIREZS 4P T 1) 152 25 1
JrHM 5k 12 158.70 F1 17 023.93.
3.2 EMD-VAR #HEUE 5

W 2548 2% S B R IR 9 20t EMD 43 A5 2] 1 IMF 4348 K 5% 22 2 Yl ol 7 PR vh A6 56 R AE
HRAGI6 FIAR 22 75 DR SRAG 6 45— RG99 JE 8 7. EMD-VAR B SR 2514, DR ] DA il — Ao R g
1 2848 R 4y B R % B B, 0 B_IMFL F1 Y_IMFL 4B A28 AR As g A= (4), #5794
EMD-VAR A Al 1, Al H 25 0L 3% 5.

W28 4H 2 IMFL 23 i 5 506 7 91 0 B2 JR SR 5C R BCRAIG, PR A AL A 4005 U0 B2 TR AT T LA 0 i A
R HLADEEERITE 0.9 VUL BB H 7 R . ZEATA AR i IMFL /9 AIC {51 SC {HH K, 43 3h
20.824 F120.894 , # R BIAIARE MR AT 18 AN TH 10 25 o SRS 7 R AT AR AR PN RS T, B ) K A%
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A3 FROMAE I A5 5] EMD-VAR #5078 4 B 20 2% F T :_Lit(swr‘% PR P TN (1) 152 22 X5 T KR
6 831.44. B FHFERE BT IEXT R 2019 4 12 A0y 09K = M & S TREAR S 2 A id 15 22 5 7 i
73 962.61. [i] ARMA #EHEIFN VAR BEFAH ., EMD-VAR BRI LA DL BEER &, ALC {5 5 SC B8/, A
A EMD 5 255 B0 A AL AL B 55 T 40 VAR BRI RS e k.
%5 K4HEEMD-VAR #EEGITER
Table 5 Regression results of EMD-VAR model of all IMFs
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Table 6 Error evaluation indexes of prediction model
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Fig. 4 Tourism prediction results in sample of three models
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