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Chin Yi Fang', Chen-Lun Hsu?
EXPLORING FORECASTING MODELS FOR TOURIST
ARRIVALS IN INTERNATIONAL TOURIST HOTELS"

Accurate tourism forecasting is particularly crucial not only for governments and practition-
ers but also for investor resource allocation and decision-making. The main objective of this study
was to obtain more accurate forecasts of tourist arrivals for a specific international tourist hotel in
Taiwan by comparing the autoregressive integrated moving average (ARIMA) model and the unre-
stricted vector autoregressive (VAR) model, which have rarely been employed in the hotel industry.
Monthly data covering the period 2000 M1 to 2010 M12 were collected from the Monthly Report
on Tourism, which is published by the Tourism Bureau of Taiwan. The studied variables included
the gross domestic product (GDP), the consumer price index (CPI), the exchange rate, and the
hotel operating characteristics. Forecasting performance is assessed in terms of mean absolute per-
centage error (MAPE). The superior performance of the VAR model implies that the inclusion of
endogenous variables is required in forecasting international tourist hotel demand. An impulse
response analysis was performed to assess the impact level of tourist arrivals in response to shocks
in the economic variables in the VAR model.

Keywords: ARIMA; VAR; impulse response analysis; tourist arrival; forecasting; international
tourist hotel.

Yinp | ®anr, Yenn-Jlyns Cioii
BUBYEHHA MOJEJEN MPOTHO3YBAHHA ITPUBYTTS
TYPUCTIB Y MIZKHAPO/IHI TYPUCTUYHI I'OTEJII

Y ecmammi doeedeno, wo moune npocHo3yeannsn y cgepi mypusmy mae ocooauso eaxcause
3HaYeHHA He auuwie 04a ypsAdy i npakmukie, aae Ui 041 po3nodiay iHeéecmuuiliHux pecypcie i
yxeaaenns piwens. Tomy pospodaeno mounimi npoeHo3u npubymms mypucmie Ha npukiadi
0Kpemo20 MidcHapoOHozo mypucmuinozo eomeato na Taiieani memodom nopieHAHHSA
inmeeposanoi modeai asmopeezpecii — Koe3arouo2o cepednvozo (ARIMA) i neoomexncenoi mooeai
eexmopnoi asemopeepecii (VAR), saxi pidko eukxopucmogyromocsa 6 2omeavHili indycmpii.
HJomicauni dani, wo oxonaroroms nepiod 3 nouamxy 2000 do xinysa 2010 poxy, 6ya0 ompumano 3i
womicaunozo 3eimy 3 mypusmy, akuil nyoaikyemocs bropo mypusmy Taiieanro. 3minni, wo
eueuamvCs, sKA0OHaromy éaro6uil enympiunit npooykm (BBII), indexc cnoxcueuux yin (ICIJ),
00minnuil Kypc i xapaxmepucmuxu OJisavHocmi eomearo. Ilpoenosyeanns npodykmuenocmi
oyineno 3 mouku 3o0py cepeduvoi abcoaromuoi nomuaxu y eiocomxax (MAPE). Biominni
pesyavmamu VAR-moodeai noxasyroms, w0 041 npocHO3Y8AHHA C6IMO06020 NORUMY HA
mypucmuHull 20meab nompione 6KAIO4EHHs eHO02eHHUX 3MIHHUX. AHAAI3 IMNYAbCHO20 8i02YKY
nposedeHo 3 Memoro OUiHIOBAHHSA PiGHs npudymmie y 6ionosidv Ha NOMPACIHHA 6 eKOHOMIMHUX
sminnux 'y VAR-mooeai.

Karouosi caosa: ARIMA; VAR; ananiz imnyavcHoi nepexionoi ¢pynxyii; npubymms mypucmie;
NPOCHO3YBAHHSA,; MIJNCHAPOOHUL MYPUCIUYHULL 20MeNb.

Yyub Vn Danr, Yensb-Jlynp Croii
N3YYEHUE MOJEJEN ITPOTHO3UPOBAHUS ITPUBBITUA
TYPUCTOB B ME2KJTYHAPO/IHBIE TYPUCTUYECKHUE OTEIN

B cmamve obocnosano, wmo mounoe npoeno3uposanue 6 cghepe mypuzma umeem ocoo6eHHo
6aXCHOe 3HAYEHUe He MOAbKO 045 NpAasumeAscrnéa u NpaKmukos, HO U 045 PACHpeOeseHust
UHEeCMUUUOHHBIX Pecypcos u npunamus pewenuil. Ilosmomy 6vLau paspabomanst 60aee mounvie
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NPOCHO3bI NPUOBIMULL MYPUCHIO8 HA NpUMepe 0MOeabHO20 MeHCOYHAPOOH020 MYPUCHUYECK020
omeasn na Taiieane memodom cpaeHeHuss UHMEZPUPOBAHHOU Modeal agmopezpeccuu —
cKoabzaue2o cpednezo (ARIMA) u neoepanuuennoii modeau eexmopnot asmopezpeccuu (VAR),
Komopble pedKo UCNnOAb3yImca 6 20cmuHu4Hou unoycmpuu. Excemecsaunvie oOanmvie,
oxeamotearoujue nepuod ¢ naxaaa 2000 oo xonua 2010 2oda, 6bLau noayuenst u3 excemeca4Ho20
omuema no mypusmy, komopuui nybauxyemcs bropo mypuzma Taiieana. Hzywaemvie
nepemenHble 6KAO4AIOM 8a10601 enympennuil npodykm (BBII), undexc nompebumenvckux yen
(UIII]), obmennvlii Kypc u xapaxkmepucmuxu OesmeavHocmu omeas. Ilpoenosuposanue
npou3eo00UmeasbHOCHU OUeHEeHO C MOYKU 3PeHUs CpeOHell abcoalomuol owudKu 6 npoueHmax
(MAPE). Omauunste pesyrvmamot VAR-modeau npeonoaazarom, umo 04 npoeHO3Uposanusi
MUPOGO2O CNPOCA HA MYPUCHUMECKUT OMeab MpPedyemcst 6KAI04eHUe IHOOEHHBIX NePeMEHHbIX.
AHaau3 umnyibCcHo20 OMKAUKA NPOGEOeHO C UeaAbl0 OUEHKU YPOGHA Npubbimuil 6 omeem HA
nompsicenust 6 3KoHomu4eckux nepementuvix 8 VAR-mooeau.

Karoueevie caosa: ARIMA; VAR; anaauz umnyavcHoii nepexoO0HOU @QyHKyUU; npubbimus
Mypucmos; npocHO3UPOBaHUe; MelCOYHaAPOOHbLI MYPUCUHECKULL OMeNb.

Introduction. Products in the tourism industry are notably perishable, e.g., hotel
rooms, restaurant seats, meals, and airline seats (Witt and Witt, 1995). Therefore,
efficient and effective forecasts of tourist demand are important requirements for
tourism planning, cost management, employee scheduling, and risk hedging. Asia has
recently gained an increasing interest in tourism demand modeling and forecasting
studies (UNWTO, 2010). Tourism forecasting is now considered crucial, due to the
large amounts of assets and human capital involved (Song and Witt, 2006).

The tourism industry is becoming increasingly important in Taiwan. Also
known as Formosa, Taiwan is an island located off the southeast coast of mainland
China, being separated from mainland China by the Taiwan Strait. Taiwan covers an
area of 36,000 square meters with the population of 23 min. and the population den-
sity of approximately 640 persons/km?. Travellers can experience the wonders of tra-
ditional Chinese culture, enjoy the authentic cuisine, outdoor recreation and great
shopping. In 2008, the revenue generated by the tourism industry was 5,936 min.,
and its growth rate was 13% (Annual Statistical Report on Tourism, 2008).
According to the official data of the Tourism Bureau, international tourist arrivals
have seen a dramatic increase in recent decades, from 2,624,037 in 2000 to
5,567,277 in 2010.

Since 2008, two benefits of deregulation have been impressive; not only have the
flows of tourists to Taiwan increased, but revenue and employment in the tourism
industry have also been growing steadily. In Taiwan, there are 41 tourist hotels sched-
uled for construction between now and 2018, among which 29 are international tourist
hotels and 12 are standard tourist hotels (Taiwan Tourism Bureau, 2011). Therefore, the
expected outcomes of appropriate models for tourism demand forecasting are useful
and even crucial not only for academic researchers but also for tourism practitioners.

Previous research established forecasting models for inbound tourist volumes or
tourist expenditures based on destination or national perspectives (e.g., Vanegas and
Croes, 2000; De Mello and Nell, 2005; De Mello and Fortuna, 2005; Min, 2005;
Song and Witt, 2006; Wong, Song, Witt and Wu, 2007; Song, Li, Witt, and Fei, 2010).
Carnage (2003) was the first to establish a model for forecasting gross restaurant sales.
However, little attention has been given to forecasting hotel tourist demand.
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Therefore, the objectives of this work are fourfold: (1) to establish tourism
demand forecasting models for the observed international tourist hotels, (2) to vali-
date their forecasting accuracy based on historical data, (3) to forecast tourist arrivals
for the observed hotels, and (4) to compare the planed room capacity with the fore-
casted tourist arrivals and suggest specific actions for the observed hotels. The fore-
casting methods selected for this study are the autoregressive integrated moving aver-
age (ARIMA) model and the unrestricted vector autoregressive (VAR) model. In this
study, forecasts based on these models for the period January, 2000 to March, 2010
are compared with the actual volume of arrivals in the selected hotels from April, 2010
to December, 2010 obtained from the official tourist hotel publications.

The rest of this paper is organised as follows. The next section reviews recent
publications in the area of tourism demand forecast modeling. The theoretical mod-
els are described in the methodology section, which briefly introduces the ARIMA
and VAR models. The results section presents the results of the forecasting perform-
ance in comparison with the empirical results. The paper ends with concluding
remarks and suggestions for future research.

Literature Review. Due to the perishable quality of products in the tourism
industry, an accurate demand forecast is important for both private practitioners and
government bodies as a source of useful information for strategic and operational
planning and decision-making (Witt, Song and Wanhill, 2004; Wong, Song, Witt and
Wu, 2007). Tourism forecasts may be broadly generated by either quantitative or qual-
itative approaches (Song and Li, 2008). The quantitative approaches can be divided
into two subcategories: non-causal time-series models and causal econometric
approaches. The main difference in these approaches lies in whether the demand
model identifies any causal relationship between the demand and its influencing fac-
tors. This study focuses on quantitative methods, specifically, econometric methods.

Witt and Witt (1995) discussed the existing empirical literature on tourism
demand forecasting. Additionally, the authors evaluated the accuracy of tourism fore-
casts generated by various models. Song and Li (2008) provided a comprehensive
review of 121 tourism demand-forecasting studies published since 2000. These
authors suggested that the latest developments in quantitative forecasting techniques
are time-series models, econometric methods and other emerging approaches.

Many researchers have noted that no single forecasting method can be viewed as
perfect across different situations (Song and Li, 2008; Witt and Witt, 1991; Witt and
Witt, 1995). Carnage (2003) tested time-series models for forecasting gross restaurant
sales. The empirical results offered line managers a scientific source of information
for strategic and operational planning and decision-making. Min (2005) utilised a
seasonal autoregressive integrated moving average (SARIMA) model to establish a
demand model for forecasting inbound Taiwan tourist volume during and following
the outbreak of severe acute respiratory syndrome (SARS).

De Mello and Nell (2005) used a VAR model to construct long-term relation-
ships among tourism shares, tourism prices and tourism budgets. Song and Witt
(2006) used the VAR model to forecast the Macau inbound tourist demand in the
period 1993 Q1 to 2003 Q2. The results showed that China is expected to show the
strongest increase in tourism demand. Thus, business practitioners should devote
more effort to satisfying the needs of tourists from mainland China.

ACTUAL PROBLEMS OF ECONOMICS, #10(136), 2012



HOBUHU CBITOBOI HAYKU 521

Other researchers have demonstrated that econometric models tend to generate
more accurate forecasts than simple univariate time series models do (Witt and Witt,
1991; Witt, Song, and Louvieris, 2004). Recently, most of the forecasting researches
have focused on international inbound arrivals (Vanegas and Croes, 2000; Song, Li,
Witt, and Fei, 2010; Song and Witt, 2006; Wong et al., 2007). Furthermore, several
studies have concentrated on tourist expenditures as forecasting variables (De Mello
and Nell, 2005; De Mello and Fortuna, 2005; Song et al., 2010). To the best of our
knowledge, no published research on tourism demand modeling has focused specifi-
cally on hotel demand forecasting.

Methodology.

Time-series Box-Jenkins models. Time-series models for predicting future pat-
terns are composed of historic trends and random disturbances. Because time-series
models require only historical observations of a variable, their advantage lies in less
costly data collection and model building.

Univariate Box-Jenkins (1976) autoregressive integrated moving average
(ARIMA) analysis has been widely used for modeling and forecasting. The autore-
gressive and moving average models can be combined to form the ARMA (p,q), indi-
cating that

My =Pl g T Pollyo t oo T ppllypy T & + 0181 + 080 + ... + 08, (1)
where the parameters p and 0 are the serial correlation coefficients, €; is the distur-
bance term, and t is the innovation of disturbance.

Econometric models. The VAR model is a system estimation approach that was
first developed by Sim (1980). Compared with time-series models, econometric
methods have the ability to analyse the causal relationships between the tourism
demand and its influencing factors. Among many forecasting approaches, the VAR
model can generate relatively accurate medium- and long-term forecasts for tourism
demand (Song and Witt, 2006; Witt et al., 2003, 2004). The VAR model treats all vari-
ables as endogenous variables, and each variable is specified as a linear combination
of the others. The general VAR model is illustrated as follows:

Vim0t top Yo, Tt g, 2)

where p is the lag length of the VAR model, Y; is the k vector of endogenous variables,
X is the vector of d exogenous variables, «;...c,, and  are the matrices of coefficients
to be predicted, and & is the vector of innovations that may be contemporaneously
correlated but are uncorrelated with their own lagged values and uncorrelated with all
the right-hand side variables.

Analytical models. 3 endogenous variables are discussed and collected from the
official Accounting and Statistics, Taiwan. The cost of living for tourists in Taiwan is
measured by the consumer price index (CPI) for the basis year 2006. The income
level is measured by the gross domestic product (GDP), the growth rate and the
exchange rate. We use the following vector to represent the variables defined in the
system:

Y;=1f(P, X; R, &), 3)
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where Y;is the quantity of the tourism demand in Taiwan for a particular international
tourist hotel /i, P; is the cost of living for tourists in Taiwan, X; is the income level in
Taiwan, R; is the exchange rate with the US dollar.

The lag lengths of the VAR model are determined by the Akaike information cri-
terion (AIC) and Schwarz information criterion (SIC). The most popular accuracy
measurement of the forecasting models is the mean absolute percentage error
(MAPE). Witt and Witt (1992) indicated that MAPE is the most appropriate error
measure for evaluating the forecasting performance of tourism models. The MAPE is
calculated as follows:

MAPE = (X.,|Y; - ¥, | /¥))/n x 100%, @

where Y; and \?, are the true and predicted values, respectively. The MAPE can be
interpreted as the degree to which the average forecast differs from the average actu-
al arrivals figures.

Empirical Results. Tourism demand is measured by the number of arrivals at the
observed international tourist hotels in Taiwan. The TTB has already established a
star-rating system in Taiwan to unify global hotel rating standards. The initial stage of
the TTB star-rating system identified 8 international tourist hotels as the top-ranked
(five-star) hotels. This study selected 6 international tourist hotels as our observed
samples because there were two recently launched hotels for which no historical data
was recorded during 2000-2010. The research is based on continuous data over the
10-year period (2000 MO1 to 2010 M12) supplied by the Taiwan Tourism Bureau.
First, we plotted the data, as shown in Figure 1.
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Figure 1. Tourist arrivals from period 2000 MO1 — 2010 M12 for a specific hotel

The monthly data from January, 2000 to March, 2010 (123 points) are used as
the training data set. The out-of-sample forecasting period from April, 2010 to
December, 2010 (9 points) is used as the test data set for both models. First, because
the time-series data is clearly nonstationary, a differencing is required. To confirm
this property, the autocorrelation function (ACF) was positive and decayed fairly
slowly.

To select the best suitable forecasting lag length, two criteria are discussed, list-
ed in Table 1. Lower values for the Akaike information criterion (AIC) and the
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Schwarz information criterion (SIC) indicate better fitness of the forecasting models.
Therefore, the ARIMA(2,1,2) model is the best fitting for the time-series model in
our example hotel.

Table 1. ARIMA Model Fitness

Model AR(1) AR(2) AR(3)

MA(1) AIC-0.9507 AIC-1.0374 AIC-0.8797
SIC-0.8813 SIC-0.9677 SIC-0.8096

MA(2) AIC-1.1534 AIC-1.1608* AIC-1.2159
SIC-1.0841 SIC-1.0911* SIC-1.1458

MA(3) AIC-0.8740 AIC-1.0901 AIC-0.8906
SIC-0.8047 SIC-1.0204 SIC-0.8205

Note: AIC = Akaike info criterion; SIC = Schwarz info criterion.

The forecast values of the ARIMA and VAR models for the out-of-sample peri-

od from April, 2010 to December, 2010 were calculated and compared with the actu-
al values. Better forecasting values are provided by the VAR model with a forecasting
performance accuracy of 0.069529 according to the MAPE criterion. In addition, the
results show that the guest-forecasting model fits the data well according to MAPE,
as presented in Table 2.

Table 2. Actual and predicted values of guests in ARIMA and VAR models

ARIMA VAR
Date Actual (predicted) diff (predicted) diff
Apr-10 7778 7381 -397 7685 93
May-10 7639 7441 -198 7324 315
Jun-10 6400 7456 1056 6543 -143
Jul-10 6200 7479 1279 5501 699
Aug-10 6916 7501 585 5811 1105
Sep-10 6477 7523 1046 6358 119
Oct-10 7828 7545 -283 7130 698
Nov-10 8086 7567 -519 8305 -219
Dec-10 9921 7589 -2332 8500 1421
MAPE (%) 11.31154 0.069529

Figure 2 illustrates annual forecasts of tourist arrivals generated by the ARIMA
model. The trend in Figure 2 indicates that the number of tourist arrivals will increase
to 8,000 per month for our sample hotel.
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Figure 2. Actual and Forecasted Number of Guests using ARIMA(2,1,2)
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According to the parameters generated by the VAR model, the predicted values
of demand in the hotel were calculated as displayed in Figure 3. In estimating the
VAR model, a number of exogenous variables are included to capture the influences
of specific characteristics of the hotel. These exogenous variables include the average
room price, the occupancy rate and the average monthly sales revenue of the hotel.
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Figure 3. Forecasted Number of Guests using VAR(2)

The responses of tourist arrivals to the shocks in each of the explanatory variables
are plotted via EVIEW 7.0. These demonstrate the impulse-response relationships
between the dependent variables and the shocks in the other variables. The shocks in
this study are measured by the Cholesky one-standard-deviation innovations
(Hamilton, 1994). The number of tourist arrivals responds negatively to a shock in
GDP in the first 3 months and then becomes positive; the momentum of this impact
lasts for more than 30 months. This result indicates that GDP is an essential factor
influencing tourist arrivals to hotels. The number of tourist arrivals responds positive-
ly to shocks in CPI index, and this impact gradually becomes minor after 25 months.
The implication of the impulse response analysis is that Taiwanese government must
realise that the influence of shocks in the economic variables in the VAR model tend
to continue for more than 30 months.

Conclusions. This article has investigated the forecasting demand for a five-star
international tourist hotel in Taiwan. Forecasting accuracy is notably important for
resource allocation and decision-making for both academic and private-sector inter-
ests. Two popular and robust forecasting approaches were employed, and both meth-
ods efficiently provided consistent results.

The superior performance of the VAR model implies that the inclusion of
endogenous variables is required in forecasting international tourist hotel demand.
The empirical results indicate that the time-series ARIMA model and the economet-
ric VAR can generate accurate demand forecasting. In comparison, the VAR model
yielded more accurate performance, which is consistent with the results of Witt et al.
(2004).

This study demonstrated that these forecasting methods can be successfully
applied to predict the number of tourist arrivals for specific hotels. An impulse
response analysis was performed to assess the impacts on the level of tourist arrivals in
response to the shocks in economic variables within the VAR model. A better-per-
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forming forecasting model provides benefits with respect to resource scheduling and
capacity planning in international tourist hotel management.

The study is limited to qualitative forecasting. This study does not take the qual-
ity of service into account at the example hotel, which can also influence forecasting
accuracy. It is hoped that future researchers will study the emotional factor, which has
a significant influence on total tourist arrivals. Finally, another possibility for future
research would be to consider the impact of one-off events, which can lead to long-
term impacts on habitual consumer behaviour; therefore, these factors should be
evaluated appropriately.
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