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ABSTRACT

This article discusses the short-term and long-teffacts that the industrial production index, aemgr price
index and foreign exchange rate have on the petisogs of outbound travelers in the travel modelhisTresearch
was undertaken using the Johansen’s cointegragsh methodology to analyze the datén addition, this research
also employs the Impulse Response Function to amdahe impact of cross-period dynamic between kg The
findings of this research show that aside fromgmiicant short-term transitory impact, the induatmproduction index
also causes a transitory impact on the person-tiofesutbound travelers in the long-term.
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FOREWORD

In recent years, there has been much literatureusising the interaction between tourism and maor@oic
variables. Literature focusing on research int riflationship between the exchange rate and tounslude Lorde
(1995), who found during the forecast of demandhia Caribbean that the weighted average exchardgx iis the
main factor influencing the number of inbound teariin that area, while Kanta (1999) targeted refear Canada,
investigating the trilateral relationship when caripg the Canadian dollar to the US dollar, Britsterling, and
Japanese yen. This research showed that theno#uef British sterling and Japanese yen on theadian dollar was
more pronounced while that of the US dollar was Igignificant. Furthermore, Shachmurove (1999)yaed the
influence that the black market and official exapamarkets have on tourism. Matteo (1999) discutisednfluence
that exchange rates have on Canadian travelerabyocthe United States, while Coshall (2000) usee series
analysis to research the potential influence th@hange rates, between British sterling, the USadand French
francs, have on the expenditures of British tragele There is also research on the relationshipvdst consumer
price and tourism. Martin and Cooper (1999) aredythe impact that New Zealand airline ticket pgibave on the
airline industry. Lindberg and Aylward (1999) dissed the relationship between price elasticityproodity prices
and tourism in 3 national parks in Costa Rica. eResh on this topic also includes Papatheodoro@9)l Kashyap
and Bojanic (2000), and Goodrich (2001). Researtlthe relationship between income levels and soauiinclude
Agarwal and Yochum (1999); Crompton, Lee and Shu&e01) that targeted tourist attractions in thated States;
and Baaijens and Nijkamp (2000) which focused anrdgional viewpoint of the Greek islands. Foeegsh on the
relationship between a particular country’s incoeneel and tourism, there is Greg (1999), who comgdEuropean
countries, the United States and Japan; Victur2@®(@) focused on Uganda; Goldstein (2001) resedrtiee African
country Western Sahara; and, Strizzi and Meis (2081 targeted Latin American countries and theilfbaan, LAC.
Furthermore, there is research that combines dem@reroeconomic variables in their analysis of i&mr  Quayson
and Var (1985) used the travel demand model tonesti the tourism demand of New York City. Theyrfddhat the
income level of local travelers in New York City reeless elastic and sensitive, while Canadian keasewere
extremely sensitive even to very small changebéretxchange rate between the US dollar and Canedlkam.

This research targets outbound travelers from Tiwdreaking away from single variable impact, theearch
discusses the influences that Taiwan’s industtiatlpction index, consumer price index and exchaatg fluctuation
have on the number of outbound travelers.  Theltre$ this research will be provided to the tomrigndustry and
tourism related government agencies for referente.order to discuss the long-term and short-temteractions of
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different variables, this research fully combine@ny time series analyses that were developed iantegears,

including:

1. Johansen’s VAR Model (1988,1990, &1994), which immates the cointegration test to determine ifs¢he
variables have a long-term balancing relationshiphe unit-root test was also incorporated to tateant of the
variable’s stationarity as a prerequisite for thentegration test (this article will adopt the AmRit-root test from
Dickey & Fuller (1981)).

2. Granger (1988)'s ECM Model to perform the Grangausality test on short-term interaction.

Generalized Impulse Response Function to evalbaterbss-period dynamic effect of 4 variables.

4. The use of Variance Decomposition to determine ekegeneity ordering of these variables. The pwpols
combining these time series analyses is to perfardepth research on the interaction between tkiegables in
the short-term, and the impact on the long-termliggum, impact and changes.

w

Methodology and Empirical Results

Using the travel industry of Taiwan as evidencés thaper investigates the dynamic relationship amie
number of outbound tourists and three macroeconfumidgamentals, namely industrial production, thestoner price
index, and the exchange rate. The travel modebedormulated as:

TRO= f(IP, CPI, EX) Q)
where TRO represents the number of outbound teuliBt CPI, and EX are the symbols for industrialidoiction, the
consumer price index, and the exchange rate.

However, for the long-term co-movement, TRO togethigh IP, CPI, and EX formulate a mutually endoges
VAR model.

X, =I'I0+I'I1Xt_1+I'I2Xt_2+...+I'IpXt_p+,th (2)
where X is a #41vector, which includes the variables of TRO, IPl,Gand EXI (is a &1 vector of intercept;is a
4x4 coefficient matrixj is a 4«1 vector of error term.

In order to avoid the “spurious regression” problamd to fully investigate the long-term equilibriuamd
short-term dynamic relationship between the vaeslbf our travel model, various time series methmgles are
employed in this study, which includes Johanse®81&nd 1994) and Johansen and Jueslius’'s (1999V#\R model
cointegration (Cl) tests for testing the long ruquiibrium relationship, Granger’s (1969) Grangewusality (GC) test
for testing for the lead-lag relationship, the gafired-impulse response function (G-IRF) to eveduhe interactive
impulse effect, and variance decomposition (VDCnt@stigate the relative exogeneity.

Unit Roots:

According to Schwert (1989) and Ayat and Burrid@®Q0), this paper employs ADF test to test for the

“stationarity” of each variable of our travel modelThe ADF’s three models are expressed as thewolg forms:

p
DY, =@+ BOY gt 3)
i=2
P
DY, =a+@ .+ BAY . tE @)
i=2
P
DY, =a+p+@y, + > BAY 4+ E 5)

i=2

Equation (3) is a pure random walk with the lagn®r Equation (4) possesses a drift. Equationn@udes a
drift and a time trend. The null hypothesis fag &DF test is: i @ = 0, with the alternative 1-2 <@ < 0.

Elder and Kennedy (2001) argued that a strateggégssary to determine which of the three ADF nsslebuld
be employed in conducting the unit root test. hiis paper, we follow the determining rule of Doldadenkinson, and
Sosvilla-Rivero (DJS) (1990) to determine the appiade model for each rate. Moreover, since thienasion might
be biased if the lag length is pre-designated withi@orous determination, this paper adopts thew@&ctz Bayesian
information criterion (SBC) to select the optimalhnber of lags based on the “principle of parsimony”
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Table 1 presents the results of the ADF testsdhah variable has its unit-root in the level ancejected to be
“non-stationary” in the first difference. This emes the I(1) type series for all four variables aonsidered in our

travel model.
Table 1: The results of ADF unit-root tests  (pend 1980/1-2002/10)
Level First difference
T(O) Ty (0) T (0) T(l) Ty (1) T (1)
P 2.530[14] -0.196[14] -2.295[11] -26.899[0] -26.953[0]" -26.903[0]
EX -0.280[7] -1.546[7] -1.295[7] -3.455[7]  -3.448[7] -3.532[7]
CPI 2.455[14] -0.185[14] -1.965[3] -4.462[13] -18.320[0] -18.422[0]
TRO 2.033[15] 0.230[15] -2.473[14] -22.084[0] -22.084[0]  -22.043[0]"

notes: 1. IP, EX, CPI, and TRO represent indugriatiuction, exchange rate, consumer price indek,caitbound tourism, respectively.
2. The symbol *** ** and *, represent the sigmifint at 1%, 5%, and 10% levels, respectively.

3.1(0), 1.(0), andt,(0) are the test statistics for a unit root in teeel without constant, with constant, and withtbebnstant and trend,
respectively.

4.1(1), 1,(1), andt(1) are the test statistics for a unit root in difference without constant, with constant, anchvibth constant and trend,
respectively.

5. The critical values3.9935; -3.4271; -3.1368pr the ADF t-statistics are from the MacKinnon 969 table.

6. The bold numbers indicate the appropriateehof ADF determined by DJS (1990).

7. The numbers within the square brackettaeappropriate lag lengths for each variable basddAIC.

Cointegration

Various methods of estimating cointegration havenbapplied to capture the long-term equilibriunatiehship
between the variables. Among these, Johansen'iotheliogy, based on the likelihood ratio with noarstard
asymptotic distributions involving integrals of Bvnian motion, is found to be the best method toceen with
cointegration estimation by Gonzalo (1994).

The elaborate works developed by Johansen (198B¥wather extended by Johansen and Jueslius (18%d)
Johansen (1994) are summarized into five VAR modéls ECM, which are presented in the followingrfs:

1988:H o (1) : AX, = [AX 4 + ..+ Ty 1A oy + QB Xy + YD, + & (6)
1990:Hy (r): AX; =FAXy +..t [ yBX oy +A(B, Bo) (X D) +¢Dy + & )
1990:H, () : AX; = FyAX g + .ot [ g + @B Xy + Ho + YDy + & 8
1994:H,(r): AX = TAX 4+ 4 T DX g + (B, B) (Ko 1) + o +YDy + & 9)
1994:H, (1) AX = IAX g + .+ T DX g 0B Xy + o + Kt YDy + & (10)

Johansen (1994) emphasized the role of the detstioiterm, Y =p0 + plt, which includes constant and linear
terms in the Gaussian VAR. Following Nieh and ke@001) decision procedure among the hypothesgsar(
H*(r) for five different models, the appropriateitegration relationship can be found in the preseof linear trend
and quadratic treng)

When testing for four-variable VAR, the first modeith two cointegration ranks is found (see Tabje 2This
implies that TRO co-moves with our three presumextnmeconomic fundamentals in the long run. Thigylterm
equilibrium relationship between the variables destates a pure co-movement presenting neithearlitrend nor
guadratic trend.

Table 2: Determination of Cointegration rank in the Presence of a Linear Trend and a Quadratic Trend

Model 1 Model 2 Model 3 Model 4 Model 5
H, (5) H,; (5) H1(5) H (5) H>(5)
Rank o) |C(5%) |T*(r)  |Ci*(5%) | Tu()  |Ci(5%) |To*(r)  [Co*(5%) | To(r) |Cy(5%)
r=0r<1r <2| 100.19| 39.89 |156.27 53.12 | 138.18| 47.21 | 186.37| 62.99 | 182.81| 54.64
r<3 27.28 | 24.31 |53.28 3491 | 40.35 | 29.68 | 81.99 | 42.44 | 78.53 | 34.55
- 9.48 12.53 |19.54 19.96 8.44 1541 | 2158 | 25.32 | 18.34 | 18.17
2.28 3.84 (2.33 9.24 2.12 3.76 3.81 12.25 3.81 3.74
notes: 1. {r), T. (1), Ta(r), T2 (r), and B(r) denote the LR test statistics for all the rafllH(r) versus the alternative of H(p) of Johansdive
models.
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2. G(5%), G'(5%), G(5%), G'(5%) and G(5%) are 5% LR critical values for Johansen’s fivedels, which are extracted from
Osterwald-Lenum (1992).

3. The model selection follows Nieh and Lee’s (206&cision procedure, diagnosing models one by wrié the model that cannot be
rejected for the null.

4. The bold number with underline indicates thect#n of the rank in the presence of linear trand quadratic trend.

5. VAR length selected based on the smallest nub®BC is 5 for all the models, as indicated ia garenthesis.

Since the purpose of this study is to find the degof influence of each macroeconomic fundamentat the
TRO, we further test for the pairwise cointegratietationship between each of the presumed macnoedic variables
and the TRO. From Table-3we observe that CPI is the only variable found hare the long-run equilibrium
relationship with the TRO of Taiwan. The pricedéin Taiwan seems the most influential variableasndicator to
predict the long-term outbound tourism movementowever, analyzing the short-term impacts of thentagjration
equations, we find that all three coefficients ah®own to be significant. The t-values are 9.7@93.and 6.35
respectively, for the impacts of industrial prodooct exchange rate and consumer price index oTR®. However,
all the influences are shown to be negative, wincplies that the decrease in the level of induspi@duction, the
appreciation of the Taiwan dollar, and the faltle consumer price index will increase the TRO.

Table 3: Cointegration test between outbound touris and each of macroeconomic variables

) ) ~ TRQ =-410612IP, +¢,
TRO and IP [1]: Cointegration equation:
(42084)

Rank To() Co Ti(n C: Ti(n C, T, (r) o T, C,
r=0r<1 12.29 12.53 59.30 19.96 56.80 15.41 112.65 25.32 112.65 18.17
1.22 3.84 3.19 9.24 0.85 3.76 34.60 12.25 34.60 3.74

_ _ ~ TRQ =-1027058EX, +¢,
TRO and EX [1]: Cointegration equation:
(312045)

Rank To() Co T C; T,(n) C, T,(N C, T,(n C,
r=0r<1 591 12.53 9.65 19.96 9.00 15.41 49.50 25.32 47.79 18.17
0.20 3.84 1.58 9.24 1.39 3.76 1.88 12.25 0.46 3.74

) ) - TRQ =-818404CPI, +¢,
TRO and CPI [1]: Cointegration equation;
(128916)

Rank To(n) Co Ti(r) CI T.(n) C, T*z (n C*z T,(n C,
r=0r<1 17.34 12.53 81.99 19.96 66.88 15.41 77.27 25.32 75.05 18.17
3.24 3.84 12.21 9.24 2.29 3.76 5.84 12.25 4.50 3.74

notes: 1. 1. IP, EX, CPI, and TRO represent indalgiroduction, exchange rate, consumer price inde® outbound tourism, respectively.

2. To(r), To(r), Ta(r), T2'(r), and T(r) denote the LR test statistics for all the rafllH(r) versus the alternative of H(p) of Johanseive
models.

3. G(5%), G'(5%), G(5%), G (5%) and G(5%) are 5% LR critical values for Johansen's fivedels, which are extracted from
Osterwald-Lenum (1992).

4. The model selection follows Nieh and Lee’s (20@4cision procedure, diagnosing models one byuotiethe model that cannot be rejected
for the null.

5. The bold number with underline indicates thea@n of the rank in the presence of linear trend quadratic trend.

6. VAR length selected based on the smallest nub®BC is 1 for all the models, as indicated ia siquare bracket.

Granger Causality

To test the lead-lag relationship between pairwisgables, Granger (1969) developed an influentiéahnique,
called the Granger causality test. Considering $edes, Aand B, the models explained in the form of Granger
(1969) are as follows:

K k
A= C+Za1i'°\—i +Z:8u B + (11)
= =
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K k
B, = C+za2i B +Z,B2i'°\—i + Uy 12)
i=1 i=L

where Kk is the lag length and is selected by SBhisistudy. The null is that the seriesfdls to Granger cause; &K
By =0 (i=1,2,3,...,k) and the seriesfails to cause Bf By = 0.

Table 4: Pairwise Granger causality test

Null Hypothesis F-Statistic Probability
IP does not Granger Cause TRO 56.4255%** 0.00000
TRO does not Granger Cause IP 83.5322%** 0.00000
EX does not Granger Cause TRO 2.63582 0.10564
TRO does not Granger Cause EX 9.80784*** 0.00193
CPI does not Granger Cause TRO 41.4989*** 0.00000
TRO does not Granger Cause CPI 17.5227*** 0.00004
EX does not Granger Cause IP 1.16729 0.28092
IP does not Granger Cause EX 1.95388 0.16332
CPI does not Granger Cause IP 57.0979%** 0.00000
IP does not Granger Cause CPI 20.3130%*** 0.00000
CPI does not Granger Cause EX 7.33982%** 0.00718
EX does not Granger Cause CPI 3.79187* 0.05254

notes: 1. TRO, IP, EX and CPI are the symbols fbound tourist, industrial production, exchange end consumer price index, respectively.
2. The symbol *** ** and *, represent the sigmifint at 1%, 5%, and 10% levels, respectively.
3. The null hypothesis, dis for "no causal relation".
4. Lag length is 1 selected by SBC.

Table 4 represents the results of the GC testdooatbound tourism relationship.  As shown, thehexge rate
is the only factor which does not lead the trendhef TRO, whereas industrial production and consypniee index
both show strong feedback relationships with th©TR

Variance Decomposition and Generalized-Impulse Respse Function
Following Sims (1980, 1986) and Hamilton (1994),e threduced form of the structure VAR
model:Bx, =, +I'X_, + &, can be transformed to a four-dimensional standamh: X, = A, + AX,_ + €&,

where I, and A, = BT, are a 4x1 vector of constant§;,, A =B™I, and the back operator B are 4x4

matrices; the white- noiseg, , and the disturbanc&, = B_lft are 4x1 vectors.

For further derivation, we obtain a vector movinmgi@age (VMA) representation:
© n
— i - — i +1
x=pu+Y Ao e x =(I+ A+ +AJA+D Ae + AT ,]
i=0 i=0

In order to transfer the model to be expressetiérfdarm of white-noise disturbance, we finally realce form as
the following expression:

X =+ @ ()e (13)
i=0

where [/ is a 4x1 vector of constants and elementsggf (i), a 4x4 matrix with @, (0) =l,, are the “impact

multipliers”, which examine the interaction oveeténtire path of volatility, export, import and gretivity sequences.
Equation (13) is the so-called impulse responsetion.
If the disturbance at all lags,_; , are absolutely and contemporaneously uncorrglavedcan easily find the

percentage of the FEV that occurs in the VAR, dmhtjudge the relative exogeneity of all the presdirndogenous
variables. However, it is not always the case. séaechers thus applied Choleski decomposition ¢neltiply the
disturbance term,&,_; by a 4x4 lower triangular matrix V, where VV’ Flto construct a VMA representation with a

disturbance process that is orthogonal contempoteahg at all lags.

The Journal of International Management Studiesyivia 5, Number 1, April, 2010 169



Assume the VMA representatiog; =g +» C&,, , where C is a 4x4 matrix withC, =1,. The
i=0
transformation of this VMA in terms of orthogonahbvations at all lags is given by

X =a + iCiVV'gt_i =a +) D (14)
i=0 i=0

where D, =CV andy,_ =V €,_,
From the equation (14), the k-step ahead forecast ef x is given by:
O
X —Biw X =Dopty + Dty +. 4 Dyl (15)

O
whereE -« X, = D[)(t|xt_k y Xk )q_k_z,...], implies that utilizing all the information set period t-k to forecast the
present value of,. The corresponding variance-covariance matrithisf k-step ahead of forecast error is expressed

as follows:

E(Xt - Ewi X‘J(X‘ - Ew th = DOE(lutlut')D(‘J + DlE(/“L(lLI;)Di ot Dk—lE(/‘L(lLI;)Dl;—l (16)

As King et al. (1991) and Zhou (1996) point outttha there are more than one common trends in a&lmod
different ordering of variables may significantljfext the results of IRF and VDC if the common tterare not
absolutely uncorrelated. In this paper, the reéaéixogeneity of our four variables is orderednfrithe above GC test,
as theconsumer price index, TRO, industrial pradacand exchange rate (i.e., CRITRO - IP - EX). Since the
technique of variance decomposition (VDC) decompote forecast error variance (FEV), which in taffers
information about the relative importance of eaahdom innovation to the variables. We, based enpttesumed
exogeneity ordering, further investigate the fost@aror variance decomposition of our outboundisou model.

CONCLUSION

This study, using Taiwan’s travel industry as ewitks aims at determining the factors which affeetnumber of
outbound tourists of Taiwan. We first find thataang-run equilibrium relationship exists among th@mbers of
outbound tourists and three presumed macroeconfumtamentals, namely IP, CPI, and ER. However, i§Rhe
only variable found to share the long-term equillibr relationship with the outbound tourism of Taiwahen dual
testing is used. Analyzing the short-run impacthaf cointegration equation, we find that all thfeedamentals are
shown to affect the TRO significantly and negatjyethich implies that economic growth, inflationdacurrency
depression will all reduce the TRO. Further testfithe Granger causality finds feedback relatigrs between the
TRO and each of IP and CPI, but not the EX. Thedast error variance of each variable is mostliyesglained and
not explained by other variables. However, in ekphg the forecast error variance of the TRO uifdg out to be the
only factor which shows moderate explaining powethie long-run.

The generalized-impulse response function revéals in the short run, the number of outbound &isris not
only self-responded, but also responded trangjtanid negatively to the shock of industrial prodautt However, the
responses of the number of outbound tourists tekshof all macroeconomic fundamentals are dimirdsinethe long
run. It can be concluded that there is no permtamepact of innovations of macroeconomic fundamisnta the
number of outbound tourists.

NOTES
(1) Gonzalo (1994) compared several methods of estigiatbintegration, which include ordinary least sgsa

nonlinear least squares, the maximum likelihoodrirerror correction model, principle componentsl @anonical
correlations.
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(2) Nieh and Lee’s (2001) decision procedure is indaedapplication of testing procedure developed Hyadsen
(1992, 1994) based on the ideas of Pantula’s (1889) and non-nest hypothesis to determine the eumwmb
cointegrating rank in the presence of linear trg@f@hansen (1992)] and quadratic trend [Johanse®4{19The
decision procedure is organized in the followingywio(0) — H; (0) - H;(0) — H, (0) - H(0) - Hq(1) -
Hi'(1) » Hi(1) - Hy'(1) - Hy(1) — oo~ o = Ho(p-1) » Hi'(p-1) = Ha(p-1) » Hy (p-1) ~ Hy(p-1)
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