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An Analysis of Tourist Number Forecasting Models
for National Scenic Areas in Taiwan

Wan-Yu Liu
Aletheia University, E-mail: nellyliu@gmail.com

ABSTRACT  In this study, four steps from Box-Jenkins were used to set up ARMA
model and ARIMA model, and the method of least squares regression was used to
analyze and predict the number of visitors to national scenic areas, as well as show the
performance of a combination of forecasting models. According to regression analysis,
this study showed that CPI, GDP, seasonal indices, the number of tourists in the
previous year, and the number of tourists in the same period in the previous year have a
significant impact on the number of tourists to national scenic areas. Increase in income
helped to increase people's willingness to travel, and price index helped to increase
spending power during tourism seasons. The result of this study also indicated that the
third quarter is relatively a peak season for Taiwan's national scenic areas and the
dissemination of information had a positive impact on the number of tourists. In terms
of forecast performance, results from the MAPE values, Taylor coefficients, R2 and adj]
R2, showed that accuracy can indeed improve through a combination of forecasting
models.

Keywords: ARMA model, ARIMA model, national scenic area, combination
forecasting model
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3. EERZGR S E SIS A\ (1984-2007)

* 2. EIRGUAS R EEIEE B TE(level) * R [E ARMA LRI AIC {H

MA Order
0 1 2 3
0 31.63 30.98 30.80
1 30.15 29.45 29.46 29.43
AR Order
2 29.54 29.46 29.23 29.21
3 29.55 29.37 29.02 29.25
BRPACR A5
3. BZRE SR E R E N 7 (level) R [E ARMA f55i#1 7 SIC {6
MA Order
0 1 2 3
0 31.65 31.03 30.88
1 30.18 29.50 29.54 29.54
AR Order
2 29.59 29.54 29.34 29.35
3 29.63 29.48 29.15 29.41
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AT ARMA FERIHE (45 R

e HE(S{E t{E P {H
AR(1) 0.24 2.02 0.02**
AR(2) 1.18 29.76 0.00***
AR(3) -0.38 -3.19 0.00***
MA(1) 0.06 1.66 0.10
MA(2) -1.17 -34.18 0.00***
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MA(1) 0.06 1.66 0.10
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Ea HEAhE t1H P{H
AR(1) 0.40 4.02 0.00***
AR(2) 1.02 77.54 0.00***
AR(3) -0.41 -4.07 0.00***
MA(1) -0.00 -0.16 0.87
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Autocorrelation Fartial Correlation A [ 2-Stat Proh
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. 24 0.225 -0.044 79395 0,000
[ 25 0169 -0.022 797 .75 0.000
[ 26 01599 0006 S01.16 O.000
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[ I 32 0.070 -0.055 S07.53 0.000
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AR BRI LNE T L —RET R
B> Hosork 2R PP IERHAOE 6 - HAA]
FAE R AR HERS - H 5 ARMA AL AIC
B SIC {HAN%% 8 BAZk 9> SIC 81 AIC {HIF =
L ARMA(2,3) Z i i fie : « U FIET
TUFE B ARIMA(2,1,3) »

SEHR AR B S BTG R T > HR R EE R AN

T W% 10(HEDR B — 5 A EOR i
(THEELE) - BRI MO (R 63.14% » RLIE
W (R 61.46% -
BRI B A ST TR R
ACF Bl PACF M/ TH8 55| Sy iUk s b »
ACF il PACF 52 G288 H B2 88 - H:20 > (/@
TR TR E B S R R -

= 7. HE RYERE ¢ Augmented Dickey-Fuller EEAEfgGE

Null Hypothesis: LN_TUR has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 3 (Fixed)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistics -2.67 0.25
Test critical values: 1% level -4.06

5% level -3.46

10% level -3.16
*MacKinnon 199-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LN_TUR)
Method: Least Squares
Variable Coefficient Std. Error t-Statistic Prob.
LN_TUR(-1) -0.39 0.14 -2.67 0.01**
D(LN_TUR(-1)) -0.50 0.14 -3.49 0.00***
D(LN_TUR(-2)) -0.30 0.13 -2.23 0.03**
D(LN_TUR(-3)) -0.30 0.10 -2.91 0.00***
C 5.22 1.93 2.71 0.01**
@TREND(1984:1) 0.01 0.00 2.55 0.01**
R-squared 0.51 Mean dependent var 0.03
Adjusted R-squared 0.48 S.D. dependent var 0.27
S.E. of regression 0.19 Akaike info criterion -0.39
Sum squared resid 321 Schwarz criterion -0.22
Log likelihood 23.85 F-statistic 17.94
Durbin-Watson stat 1.79 Prob(F-statistic) 0.00

*P{E<0.1> **&P{E<0.05 > ***k& P {f§<0.01
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* 8. ERGAFF EEEE

B N 2P (1984-2007)

NE 2 TEM (changes) : A [E] ARMA 31 AIC {E

MA Order
0 1 2 3
0 29.63 29.54 29.56
1 29.55 29.60 29.34 29.36
AR Order
2 29.57 29.57 29.37 29.27
3 29.47 29.36 29.37 29.36
BRI © AT EE
# 9. BIZRPE SR E R E A\ E 2 7EH(changes) : R[5 ARMA 571~ SIC {§
MA Order
0 1 2 3
0 29.65 29.59 29.64
1 29.58 29.54 29.43 29.47
AR Order
2 29.63 29.65 29.48 29.41
3 29.55 29.47 29.51 29.53
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% 10. EZURSEREETEE AKX E)ARIMA A (LEER

28 A 1 t{g P1E
AR(1) -0.02 -1.32 0.19
AR(2) 1.09 53.31 0.00%***
MA(1) -0.98 -21.16 0.00***
MA(2) -0.93 -16.85 0.00***
MA(3) 0.92 25.24 0.00***
R-squared 0.63 Mean dependent var 46732.23
Adjusted R-squared 0.61 S.D. dependent var 862942.10
S.E. of regression 535709.30 Akaike info criterion 29.27
Sum squared resid 2.53E+13 Schwarz criterion 29.41
Log likelihood -1356.19 Durbin-Watson stat 1.57
*P{H<0.1> ** 5 P{E<0.05 ***f P {§<0.01
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7. NS B E ST IE RS SR (ARIMA (3,1,2))

=~ EEEHT
1. RS

i NS E BB Y D EEYE
FRE B R FTSE% £y H 8 4 GDP & CPI
AT T 0 SO AR t R ZRE
% s1-s2~s3 RS D1 LR E R Fy 1998
FENBNERER ZHBERZ 3T WS —
Wi N B9 28 E—H R R
NEGE - A ) (E 3 E 8 (fR4% Sheldon and
Var(1985) ~ Witt and Witt (1992 ~ 1995)¥%}A%f
W8 225 BE B FE A B ZE #E 1T B > DA R,
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Pattie and Snyder(1996) ¥ 3= B [B] 5% /\ [&]
FENBFEMZ T IR E A YIETE B
F B R R BHBD TR K 2 B A
PR Pk 42 [ (1986) ¥ > 2 /B B 52 /A [ 7R oK 7H
A~ FIAE (1992) %6 )7 B B ik i A\ TR ~ 28
=8 B MERE - EIEZE(1999) 2 #x
PR e > T LUK MROB HE (2004) F RiT A SRR
AR T H BR80T DU E R
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47 1A 92 &R » &K E-view IS HE
ff > 45 RNFE 1L - HAEI > EH EGEE
85.02% - XYIF#E HE (A% By 83.78% -

2. Uk RIS

HZ% 11 ®Jk1 > CPI ~ GDP - ZFEifEH
Mnts 2N G wa SR EIE i YN 1€ Syt
HES2HBR SRR EBALE - o HE

B AKX Z BT 5T

» FriS s e g i R ik s 2 B - P)(ETS
Bote g gkl N ER T REHEEEUR
F=FaNE— FF BrE=FRHEE
B S 4R B SR I [ A S SR - [FIH > AT
ISR > Mg B B E— 2 B NBoY
8 FRENEEE REA EEPE - HIOR
Bt HE HH 8 ok — H BURS 28 2 A\
SR SR FRE S REEE P E(E 8) -

11 e NBhE R AU HEAR AR
g i SRS E e t{E PE
CPI -6957.46 3997.53 -1.74 0.08*
GDP 18.07 5.90 3.07 0.00***
S1 432814.40 201974.50 2.14 0.03**
S2 264603.90 188857.60 1.40 0.16
S3 513977.50 195503.60 2.63 0.01**
D1 382301.80 337372.70 1.13 0.26
NQ_1 0.18 0.11 1.72 0.09*
NQ_Y1 0.40 0.16 2.42 0.01**
R-squared 0.85 Mean dependent var 2248627.00
Adjusted R-squared 0.84 S.D. dependent var 1462562.00
S.E. of regression 589121.90 Akaike info criterion 29.49
Sum squared resid 2.92E+13 Schwarz criterion 29.711
Log likelihood -1348.71 Durbin-Watson stat 2.06
*P{E<0.1> **F P{H<0.05 ***5 P (<001 (ERAR @ AT EH)
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71 BAFAREIR > FEUHNE EIRF R - DK H
GRMEEH G 2 A ETE - DARRAETEON 2 ZEREME - ik
1% Granger & Ramanathan(1984)f£H > = féTH
MIAH SR - 5520 Eviews $RAS FH /N
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i~ EREHE
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FE TRUR 77 725 B i ) 1 SR P 15 S B e Y T
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Cit SHETEM A
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el 0.24
ARMA 0.78

R? 90.44%
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7 13. ARMA A - amifmst R B & TR U 2 S8 TS

R? Jire > R MAPE Theil’s-U
ARMA 90.07% 89.62% 15.83 0.0964
yliicGay 85.02% 83.78% 15.76 0.1063
4HATEH A 90.44% 89.22% 11.00 0.0568
4HATEH B 90.65% 90.44% 10.82 0.0568
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