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Abstract

The paper uses monthly data on tourism relate@ifaétom April 2005 - June 2016
for Taiwan that applies factor analysis and Chan@815) novel approach for
constructing a tourism financial indicator, nam#éfg Tourism Financial Conditions
Index (TFCI). The TFCI is an adaptation and eximif the widely-used Monetary
Conditions Index (MCI) and Financial Conditions éxd(FCI) to tourism stock data.
However, the method of calculation of the TFCliigedent from existing methods of
constructing the MCI and FCI in that the weighte astimated empirically. The
empirical findings show that TFCI is statisticallygnificant using the estimated
conditional mean of the tourism stock index retyiR§S). Granger Causality tests
show that TFCI shows strong feedback on RTS. Aarésting insight is that the
empirical results show a significant negative datren between F1_visistors and RTS,
implying that tourism authorities might promotevieaby the “rich”, and not only on
inbound visitor growth. The use of market returnstioe tourism stock sub-index as
the sole indicator of the tourism sector, as comparith the general activity of
economic variables on tourism stocks, is shown rovide an exaggerated and

excessively volatile explanation of tourism finaaonditions.

Keywords : Monetary Conditions Index, Financial Conditions érd Model-based
Tourism Financial Conditions Index, Unbiased Estiota

JEL: B41,E44, E47, G32.



1. Introduction

Despite political upheaval, economic uncertaintgt aatural disasters around the
world in recent years, the global travel, tourisml &ospitality industry, which is one
of the world’s leading economic and financial indlies, has experienced continued
growth. According to the World Tourism Organizati@NWTO), international tourist
arrivals worldwide have more than doubled since0198ing from 435million to 675
million in 2000, to 940 million in 2010, growing tayfurther 4% in 2012 to reach 1.035
billion, and increasing by 4.4% in 2015 with a netof 1.184 billion. 2015 marks the
sixth consecutive year of above-average growth witernational arrivals increasing
by 4% or more every year since the post-crisis p€a010.

Results from the UNWTO Confidence Index remain éiyrgpositive for 2016,
though at a slightly lower level as compared wiith previous two years. Based on the
current trend and this outlook, UNWTO projects intgional tourist arrivals to grow
by 4% worldwide in 2016. These figures are in lingh the UNWTO long term
forecast for 2030, namely 3.8%increase per yeaavenage, between 2010 and 2020.
Moreover, tourism arrivals are expected to incrdas8.3% each year from 2010 to
2030, representing 43 million additional interna#b tourist arrivals annually,
reaching a total of 1.8 billion arrivals by 2030.

The latest annual findings from the World Travedl d&murism Council (WTTC)
and Oxford Economics show that Travel & Tourisniibution to GDP grew for
the sixth consecutive year in 2015. The total ¢bation comprised 9.8% of global

GDP (US $7.2trillion) and generated over 284 milljobs, that is, 1 in 11 of global

IUNWTO Annual Report 2015, World Tourism OrganizatitdNWTO / WWW2.unwto.org/ About /
Annual Report / UNWTO Annual Report 2018tp://www?2.unwto.org/publication/unwto-annual-

report-2015




employment? With a stronger performance than the rest of thenemy, the
importance of the Travel &Tourism sector for ecomogrowth and development is
undisputed. In order to provide further supportettable accurate forecasts of the
tourism and economic environments, a tourism irtdakis closely related to economic
growth and development would be helpful to pubhd @rivate decision makers, such
as government, business executives and investors.

Recent years have shown increasing attention hgidyto establishing tourism
indexes for both the public and private sectors.dx@mple, (i) the tourism industry
stock index represents the performance of stocksusism-related firms listed on the
stock market; (ii) the tourism index published bg World Economic Forum assesses
the obstacles and drivers of Travel & Tourism depsgient; (iii) the Travel and
Tourism Competiveness Index (TTCI) (World Econofrarum, 2015 ); and (iv) the
statistical information of tourism listed on ToumsBureau Executive Information
System available on the government’s website,steg few of the available tourism-
related indexes.

However, from the global economics viewpoint, imgeal, tourism is sensitive to
the impacts from the international economic enwment, such as price levels,
exchange rates, and industry promotion policigse@aslly in the tourism industry. On
the other hand, as foreign visitors who travel tmantry will purchase that country’s
tourist experience, the tourism industry is congdeto be an export industry. The
impacts arising from exchange rates affect theisouand economic environments,
such as the growth in international visitor arrsyadnd domestic and international of
business investment.

Therefore, a composite Tourism Conditions IndicdioCl), taking account of

2WTTC, http://www.wttc.org/research/economic-research/eotin-impact-analysis/
Copyright @ WTTC 2016




both the economy and tourism environments as a ayhsldesirable to assist in
decision making for public and private policy makeHowever, such an analysis
pertaining to tourism indicators is limited. In erdo incorporate greater information
for purposes of forecasting future tourism and ecaic environments in a

straightforward manner, this paper proposes a pevisim financial indicator, namely

the Tourism Financial Conditions Index (TFCI).

The premise underlying the TFCI index is that idd be linked closely to both
the economic and tourism environments. Therefdneet key components comprise
the TFCI, namely the macro-economy, foreign visdorivals, and tourism related
prices, respectively. The tourism industry stocltex return (RTS), an observable
variable, as a financial tourism performance indicas desirable to construct a lantern
TFCI since RTS is closely linked to the componeritdhe TFCI.

The foundation of the proposed the Tourism Findr€@nditions Index (TFCI)
is an application of the Financial Conditions Ind&Xl), which is derived from the
Monetary Conditions Index (MCI). As stated by thanR of Canada, the MCI is an
index number calculated from a linear combinatibtwo variables, namely the short-
run interest rate and an exchange rate, that amet relevant for monetary policy.
Based on the MCI, the FCI takes account of an dattor, namely real asset prices,
such as house prices and stock prices, to assessrtitions of financial markets (see
Beaton, Lalonde, and Luu,2009; Brave and Buttef3112 Ericsson, Jansen,
Kerbeshian, and Nymoen, 1997;Freedman, 1994, 1896tzius, Hooper, Mishkin,
Schoenholtz, and Watson, 2010;Lin, 1999; Mathe&0i2; and Thompson, Eyden,
and Gupta, 2015).

The aim of the paper is to construct a Tourism i@ Conditions Index (TFCI)
to summarize current economy and tourism conditiotes a single statistical index.

There are two macro-economic indicators which regme the economic conditions,
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namely the composite leading indicator (LI) and posite coincident indicator (Cl).
The components of the Trend-Adjusted Leading Indrsa(Ll) are the following:
Building permits, Index of export orders (2011=100A\IEX average closing price,
the TIER manufacturing composite indicator, Netemsion rate of employees on
payrolls of industry and services, Real Monetargragates M1B, and SEMI book-to-
bill ratio (Council for Economic Planning and Dewpinent, Taiwan).

The components of the coincident indicators (C8 #re following: industrial
production index (2006=100), electric power constiomp (billion kWh), index of
producer’s shipment for manufacturing (2006=108) $ndex of wholesale retail and
food services (2006=100), nonagricultural employt{&rD00), real customs-cleared
exports (NT$ billion), and real machinery and efeal equipment import (NT$
billions) (Council for Economic Planning and Devateent, Taiwan). The data on
foreign visitor arrivals, foreign visitor arrivaly pleasure, real effective exchange rates,
and consumer price index represent the tourismitons.

The remainder of the paper is structured as foll@&extion 2 explains the proxy
variables for analyzing the tourism and economidgrenments. Section 3 presents the
model-based approach and estimation method fortremtimg the TFCI. Section 4
describes the data used in the analysis, and psesien descriptive and summary
statistics. Section 5 discusses the empirical tesBection 6 concludes the paper by

summarizing the key empirical results and findings.

2. Definitions and Construction of MCI and FCI

In this section we describe the foundations of tberism Financial Conditions
Index (TFCI), which is an adaptation and extensiérthe widely-used Financial

Conditions Index (FCI). The FCI, in turn, is dexdv&om the well-known Monetary
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Conditions Index (MCI).For an application of somktbese ideas to daily data,

including modelling the volatility that is inhereintdaily data, see Chang(15.

2.1MCI
Freedman (1994, 1996a, 1996b) discussed the uniteasurement of the MCI

in terms of real interest rate changes. The M@kefgned deterministically as:

MCI, = 01(e; — ep) + 0,(1; — 19). (1D

The subscripts and0 denote the current and base periods, respectaetyf; and

0, are the weights attached to real effective exchaaigs €) (in logarithms) and real
interest rates’§, respectively. The presentation of MCI in equaiid) is linear, though
this is not essential. The weights on the companeinthe MCI (that is,8;and 6,) are
the results of empirical studies that estimateefifect on real aggregate demand over
six to eight quarters of changes in real exchaatgsrand real interest rates.

Typically, in analyzing the constructed values aE Mthere is no allowance made
for the fact that the weights in equation (1) eseneated from other studies, and hence
contain sampling variation. An exception to the ggah rule is Chang (2014), who
analyses the conditional volatility in daily ecoriorand financial data series.

Based on equation (1), the MCI may be interpregetth@ percentage point change
in monetary conditions arising from the combinedrale in real exchange rates and
real interest rates from the base period. As the¢ iSi@easured relative to a given base
period, subtracting the MCI at two points in timeegy a measure of the degree of
tightening or easing between these two points. I(20R3) discusses the experience of
various countries that have used the MCI as anatipertarget, such as Canada and

New Zealand.



2.2FCl

Owing to the recent high volatility in stock andperty prices, the influence of
asset prices on monetary policy has drawn greatentsn of policy makers.
Significant efforts have been made recently torktadditional asset variables, such
as stocks and housing prices into the MCI as a ineator, namely the Financial
Conditions Index (FCI) (see Goodhart and Hofman®0(2 for the G7 countries,
Mayes and Virén (2001) for 11 European countries, laack (2003) for Canada and
New Zealand).

Just as in the case of MCI, the FCI reveals thsettihg influences among real
effective exchange rates, real interest rates,realdasset prices. The FCI is defined

deterministically as:

FCI, = 0,(e; — eg) + 0, (1 — 1) + 03(a; — ap). (2)

As in the case of the MCI, the subscripts1d0 denote the current and base periods,
respectively, and, ,0,, andf;are the weights attached to real effective exchaaigs

(e) (in logarithms), real interest rate$,and real assetg)(in logarithms), respectively.
Furthermore, the relative weights on the componeittse FCI, namely,, 6,, andé;,

are the outcomes of empirical estimation. The prag®n of FCI in equation (2) is
linear, though this is not essential. As in theeca$ MCI, when analyzing the
alternative constructed values of FCI, there i@lhmvance made for the fact that the
weights in equation (2) are estimated from othedists, and hence contain sampling

variation. The exception to the rule would seerbddhe analysis in Chang (2015).

3. Model-based TFCI



The MCI and FCI are constructed in such a way tihetrespective weights are
first obtained from a separate empirical model, areithen used to construct a data
series using the definitions given in equations dayl (2), respectively. This is in
marked contrast to the approach taken in this pagereby model-based estimates of
the TFCI are calculated directly from empiricalaa®uch a contrast is explained in

greater detail in this section.

3.1 TFCI

The Tourism Financial Conditions Index (TFCI) prepd in the paper focuses on
economic activities related to the tourism indudthylike the construction of the MCI
and FCI, where the weights are based on a wideerahgonsiderations rather than
using direct model-based estimates, the TFCI idam estimation of a linear
regression model. The model-based weights for ¢gineponents will be estimated by
OLS.

As the models to be estimated below are linearhim Variables, with the
appropriate weights to be estimated empirically,gercentage change in a variable is
used to denote simple returns rather than logaitthifferences (or log returns). The

latter would be more appropriate for calculatingtamuously compounded returns.

Accordingly, TFCI is defined as:

TFCI, = c + 8,Factorl + 8,Factor2 + 05 Factor3 + -« + us, u,~ D(0,02) (3)

wherec denotes the constant term, and denotes the shocks to TFCI, which need not

be independently or identically distributed. Theagmaetersd,, 6, , and 65 are the
9



weights attached to the various Factors. Unlikedfamdard approach to estimating
MCI and FCI, in this paper the weights will be psited empirically and explicit

allowance can be made for the sampling variatidhénparameter estimates.

3.2RTS

As TFCI is unobservable, it is necessary to relB#| to observable data. The
unobservable variable is defined as being the tiomdil mean of an observable
variable, namely the returns on a Tourism Stockexn@RTS), which reflects the
tourism industry stock sub-index that is listed ahme Taiwan Stock

Exchange(specifically, the Taiwan Stock ExchangariSon Sub-index), as follows:

RTS, = TFCI, + v, , vy~ D(0,0%) 4)

where RTS is observed, TFCI is not observed, aachtbasurement error in RTS is
denoted byv, which need not be independently or identicalbstributed.

As mentioned above, RTS, a financial tourism penfoice indicator, an
observable variable, combines both impacts fromsousupply and tourism demand,
including lag effects. It is necessary and desgrébconstruct a latent tourism financial
indicator (TFCI) based on RTS. Six attributes whach related to the tourism industry
are examined (see Table 1), including lagged effeftthe predictor which are
distributed across one time period.

A function of RTS is shown as:

RTS = f(REE,RTCPI,RLTCL,RLTCC,RLTVA,RLTVAP),
where REE, RTCPI, RLTCL, RLTCC, RLTVA, and RLTVARMbte the rate of change
in real effective exchange rates, rate of changgeinethe consumer price index, rate of

change in the composite coincident index (laglg cd change rate in the composite
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leading index (lagl), rate of change rate in visitivals (lagl), and rate of change in
visitor arrivals by pleasure (lagl). These variablepresent tourism arrival costs, the
macro-economy, and tourism arrival demand conditioespectively.

For estimating the variables that influence RTSrttusst, the paper examined the
six attributes perceived as determinants of RT3abjor analysis. Factor scores are
estimated and then regressed against RTS. A testattical significance of the

extracted factors was used in constructing RTS.

3.3 Results of Factor Analysis

As mentioned above, the paper categorized six bi@sainto three groups by
factor analysis (the details are in the appendiadYollows:

1) Factor 1 is related to Foreign Visitor Arrivatemely F1_visitors: two factors,
RLTVA, RLTVAP, are grouped into F1_visitors. Accand to the fundamental
equation in tourism finance (see McAleer (2015)g primary purpose of tourism
authorities in the public and private sectors ist¢hieve high daily returns on total
tourism. Therefore, foreign visitor arrivals shoblel an important factor for RTS.

2) Factor 2 is related to the index of the macroreeny, namely F2_macro: two
factors, RLTCL, RLTCC, that are designed to expldiae nation’s macroeconomic
situation, are included in the group. Tang and T2015) indicated that tourism
Granger-causes economic growth in the short- ang-tan, and policies to promote
inbound tourism could effectively stimulate econongrowth. Pratt (2015) also
mentioned that tourism provides economic beneditSiall Island Developing States
(SIDS). Kasimati (2016) analyzed and confirmed ¢betribution of tourism to the
economic growth in Greece.

3) Factor 3 is related to the own price of tourisiamnely F3_price: two variables,

REE, RTCPI, are categorized into one group towdwtther the factors of the “own
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price of tourism” has any significant influence &®&TS. Song and Witt (2006)
mentioned that, in theory, the “own price of toorisshould contain two components,
namely the cost of living for tourists at the deation and the travel cost to the
destination. Previous research, such as Dritsé@d84), Lim and McAleer (2001,
2002), Qiu and Zhang (1995), Song and Witt (2066 Witt and Witt (1992), shows
that the cost of living in the destination is notlijaneasured by the destination
consumer price index (CPI) relative to the origldlGand travel costs to the destination
are measured by the exchange rate between tha odgntry and destination country

currencies.

3.4 RTS and TFCI
Given the zero mean assumption#pthe means of RTS and TFCI will be identical,
as will their estimates. Using equations (3) arjdt@e empirical model for estimating

the weights for TFCI is given as:

RTS; = ¢ + 0,F1_visitors + 6,F2_macro + 0;F3_price + u; + v, (5)

& = Ut +Ut~D(0,0-g)

where ¢, = u, + v, need not be independently or identically distrilute

The parameters in equation (5) can be estimate@ly to yield unbiased and
consistent estimates of RTS. In view of the debiniin equation (4), the unbiased and
consistent estimates of RTS will also be unbiased eonsistent estimates of the
unobservable TFCI.

This paper proposes unbiased and consistent estm@tTFCI in equations (3)

and (5) by Ordinary Least Squares (OLS), with cstesit Newey-West HAC standard
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errors to accommodate the possibility of seriateation and heteroskedasticity in the

errors in equation (5).

4. Data

In this section we present the data used for theirezal analysis. Monthly data
are used from April 2005 to June 2016. The soucfedata are the Taiwan Stock
Exchange (TWSE), Taipei Foreign Exchange Marketdlyment Foundation for the
tourism industry stock index, and the real effextxchange rate, respectively.

As discussed in Section 3 above, six observablahas that will be used to
estimate the unobservable monthly TFCI are asali(see Table 1):

1) rate of change in real effective exchange r@R&E);
2) rate of change in the Taiwan Consumer PriceXrigd CPI);
3) rate of change in the Taiwan Composite Leadinagx Lagged 1 (RLTCL) ;
4) rate of change in the Taiwan Composite Coinditieaex, Lagged 1 (RLTCC) ;
5) rate of change in Taiwan’s Visitor Arrivals, lgegl 1 (RLTVA) ;
6) rate of change in Taiwan’s Visitor Arrivals bieRsure, Lagged 1 (RLTVAP).
This paper categorizes six observable variablegimee groups by factor analysis.
After the factor scores are estimated, the databeilsed in the regression of RTS in
equation (5) by OLS. The estimates of monthly RfiSequation (5), which are

equivalent to the estimates of monthly TFCI, arengel as TFCI (OLS).

[Table 1 goes here]

[Figure 1 goes here]

The time series plots in Figure 1 are instructiMee returns on the tourism stock
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index, RTS, exhibit standard stock market retumish some volatility clustering,
namely periods of relatively high volatility int@ersed with periods of relatively low
volatility. The lowest value of RTS occurs at timel @f 2008. The rate of change in real
effective exchange rates, REE, exhibit similargrait of variation to those of RTS,
with some periods of relatively high volatility n@a with periods of relatively low
volatility. Both variables, the rate of changelie fTaiwan composite coincident index
(lag 1), RLTCC, and the rate of change in the Tai@amposite leading index (lag 1),
RLTCL, are reasonably smooth throughout the sampet®d, apart from a sharp fall
at the end of 2008, followed by an even largertp@scorrection during 2009.

However, both the rate of change in Taiwan Viskoivals, TVA, and the rate of
change in Taiwan Visitor Arrivals by Pleasure, TYARow a strong increasing trend,
with strong seasonality. There is no evidence gfalical behavior.

The descriptive statistics of the variables thatwed to estimate the parameters
in equation (5) are given in Table 2. There are 1®#hthly observations in total (133
for factor scores). The means and medians of theviariables are reasonably close to

ZEero.

[Table 2 goes here]

Estimation of TFCI, as defined in Table 1, will bgamined in the next section to
determine an unbiased estimate of TFCI for purpo$esensible public and private
policy considerations that focus on economic aiésithat are related to the tourism

industry, using factor scores based on the restifctor analysis.

5. Empirical Results
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This section discusses the construction of the hpnTFCI based on the
regression model in equation (5) which estimateS Bt F1_visitors, F2_macro, and
F3 price. Estimation of the model in equation (§)@LS is undertaken using the

EViews econometric software package.

The descriptive statistics of the estimated mon@RCl from equation (5) are
given in the last column of Table 2, where themeates are given as TFCI (OLS). The
OLS estimates of TFCI are given in Figure 2. Themef TFCI (OLS) is identical to
that of RTS, as expected, but the medians arerelifte The range, or difference
between the largest and smallest TFCI estimatesuch smaller for TFCI (OLS) than
for RTS. The distribution of TFCI (OLS) is foundlbe significantly different from the
normal distribution, as shown by the Jarque-Begrdiage multiplier test of normality.
The departure from symmetry is relatively small, the kurtosis suggests a significant

departure from what would be expected under notynali

[Figure 2 goes here]

The time series plots of the OLS estimates of THEICI (OLS), resemble the
plots of F1_visitors. These two variables are giveRigure 3, where it is clear that the
overall pattern of TFCI (OLS), though not the erieevalues observed in 2008 and

2009, are tracked reasonably well by of the vanegim F1_visitors.

[Figure 3 goes here]

The OLS estimates of TFCI obtained from equatigra(g given in Table 3. The

F1_visitors have a negative and significant impactthe estimated TFCI, while
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F2_macro has a significant positive effect. ThegRe has a significant and negative
effect on the estimated TFCI, using both the OL&rabust Newy-West HAC standard
errors. It is not surprising that F2_macro shouwdgiena statistically significant impact
on the tourism stock index returns as F2_macr@aset on the industrial production
index, electric power consumption, index of prodteshipment for manufacturing,
sale index of wholesale retail and food servicemagricultural employment, real
customs-cleared exports, and real machinery amtriel equipment import. Finally,
the Jarque-Bera Lagrange multiplier statistic formmality indicates that the residuals
from the OLS regression are not normally distridute

It is interesting that the empirical results shosignificantly negative correlation
between F1_visistors and RTS, implying the tourgrthorities might promote ytravel

by the “rich”, and not only on inbound visitor griw

[Table 3 goes here]

The differences in the magnitudes of RTS and th& @&timates of TFCI, TFCI
(OLS), which is equivalently an estimate of RTSnfr@quation (5), indicate the
importance of the model-based estimates of TF@isoussing the tourism sector. The
use of RTS as the sole indicator of the tourisnioseas compared with the general
activity of the economic variables on the tourigotk variable, would seem to provide
an exaggerated and excessively volatile explanatiadiourism financial conditions.
The use of the estimated TFCI, TFCI (OLS), exhitatdess volatility than does RTS,

as can be seen clearly in Figure 4.

[Figure 4 goes here]
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This paper used the Granger causality test betadentern variable, TFCI, and
an observable variable, RTC. Empirical data indi¢htit TFCI shows strong feedback
on RTS, while RTS reveals slight feedback on TF&&e( Table 4). The empirical
findings suggest that Granger causality is bi-diomal, that is, runs both ways

between TFCI and RTS.

[Table 4 goes here]

6. Conclusion

The paper used monthly rates of change of dataeoadmposite coincident index
(lagl), composite leading index (lagl), foreigritaisarrival (lagl), foreign visitors by
pleasure (lagl), real effective exchange ratescamdumer price index from April
2005 to June 2016 for Taiwan to construct a nowatimy tourism financial indicator,
namely the Tourism Financial Conditions Index (TFECI

The TFCI is an adaptation and extension of the lideed Monetary Conditions
Index (MCI) and Financial Conditions Index (FCl)ttee tourism industry stock data
that is listed on the Taiwan Stock Exchange (spdiy, the Taiwan Stock Exchange
Tourism Sub-index). However, the method of calcafatof the monthly TFCI is
different from existing methods of constructing M€l and FCI in that the weights
are estimated empirically from a regression modéigipublicly available data. The
empirical results showed that TFCI can be estimqtste accurately using a regression
model to explain the tourism stock index returns.

The monthly TFCI is straightforward to use aneéiptet, and provides interesting
insights in predicting the current economic andficial environment for tourism stock

index returns. The use of returns on the tourissoksindex as the sole indicator of the
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tourism sector, as compared with the general @agtwfithe economic variables on the
tourism stock variable, was shown to provide arggrsated and excessively volatile
explanation of tourism financial conditions.

It is interesting that the empirical results shosigmificantly negative correlation
between F1_visistors and RTS, implying the tourarthorities might promote travel
by the “rich”, and not only on inbound growth o§iors. Using the Granger causality
test, the empirical finding indicate that TFCI shsostrong feedback on RTS, and also
a slight feedback on TFCI.

Overall, the empirical findings should be helpfai public and private decision
makers, such as government, business executivessiegstors, as the TFCI provides
useful insights that can be based on straightfatwatculations and interpretations of
publicly available information.

The TFCI was related to the fundamental equatiotoumism finance, whereby
the primary purpose of tourism authorities in thelge and private sectors is to achieve

high daily returns on total tourism.
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Figure 1
Time Series of Tourism Variables (April 2005 - June016)
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(c) Change rate on the Taiwan Composite Leading Irek
with a one-period lag (RLTCL)

(d) Rate of Change of the Taiwan Composite Coinciae Index
with a one-period lag (RLTCC)

Figure 1
Time Series Plots for Tourism Variables (April 2005 June 2016) (Continued)



(e) Taiwan Visitor Arrivals (TVA)
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Time Series Plots for Tourism Variables (April 2005 June 2016) (Continued)



(9) Rate of Change of Taiwan Visitor Arrivals
with a one-period lag (RLTVA)
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Figure 1
Time Series Plots for Tourism Variables (April 2005 June 2016) (Continued)
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Time Series for OLS Estimates of TFCI ( April 2005 June 2016)
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Figure 3
RTS and OLS Estimates of TFCI for April 2005 - June2016
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Figure 4
Time Series for Factors and TFCI ( April 2005 - Jure 2016)
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(c) F3_price and TFCI_OLS
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Figure 4
Time Series for Factors and TFCI (April 2005 - June2016) (continued)
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Figure 5
Time Series for Factors and RTS ( April 2005 - Jun2016)
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(b) F2_macro and RTS
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Figure 5
Time Series for Factors and RTS ( April 2005 - Jun2016) (continued)
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Table 1
Description of Variables

Variables Description
RTS Monthly returns on Taiwan Stock Exchange TourisrbiSdex
REE Monthly change rate on Real Effective Exchange Rate
RTCPI Monthly change rate on the Taiwan Consumer Pridexn
RLTCC Monthly change rate on the Taiwan Composite Cogmtidndex
with a one period of lag
RLTCL Monthly change rate on the Taiwan Composite Leathidgx
with a one period of lag
Monthly change rate on the Taiwan’s Visitors Arfivath a one
RLTVA .
period of lag
Monthly change rate on the Taiwan’s Visitors Artilsg Pleasure
RLTVAP . :
with a one period of lag
TFCI(OLS) | OLS estimates of monthly Tourism Financial Condisidndex

30



Table 2
Descriptive Statistics of Variables for April 2005-June 2016

Variables RTS _F_l_ F2_ F?_ TRCH
visitors macro price (OLS)
Mean 0.5380| 4.67E-17 1.25E-17| 6.68E-17 0.5526
Median 0.9590 0.1760 0.0294 0.0284 0.3245
Maximum 31.1559 2.2789 2.8293 2.4543 12.2306
Minimum -31.0804| -2.8514 -3.7720 -3.3111| -10.4946
Std. Dev. 8.6865 0.9837 0.9410 0.6873 3.4082
Skewness -0.0706| -0.4881 -0.8188 -0.7351 -0.0313
Kurtosis 5.7145 3.3795 8.4540 7.9237 5.2995
Jarque-Bera 41.25 6.08 179.71 146.32 29.33
Prob-value 0 0.0479 0 0 0
Sum 72.0952| 4.00E-15 8.40E-16] 9.16E-15 73.5002
Sum Sq. Dev. 10035.48 127.72 116.89 62.35 1533.29
Observations 134 133 133 133 133

Notes: RTS is return on Taiwan Stock Exchange Tourismirgléx. F1_visitors,
F2_visitors, and F3_price are factor scores. TFCHdenotes OLS estimates of the
monthly Tourism Financial Conditions Index.
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Table 3
OLS Estimates of TFCI for April 2005 - June 2016

Parameters OLS
0.553
Constant (0.434)
[0.704]
-1.446
61 (0.046)**
[0.718]
3.011
17) (0.0001)***
[0.753]
-2.216
63 (0.034)*
[1.031]*
Diagnostics
Adjusted R 0.133
F-statistic 7.758***
Jarque-Bera 20.120***

Notes: The dependent variable is RTS, the returns on #iwah Stock
Exchange Over the Counter Tourism Subindex. Thebeusin parentheses
(brackets) are standard OLS (robust Newey-West HA&dard errors. ***,
** and * denote the estimated coefficients ar¢istiaally significant at the
1%, 5%, and 10% levels, respectively.
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Table 4
Granger Causality Tests on TFCI and RTS for April 205 - June 2016

Null Hypothesis: F-Statistic Prob.
TFCI does not Granger Cause RTS 4.225%* 0.0168
RTS does not Granger Cause TFCI 2.396* 0.0952

Notes:** and * denote the estimated coefficients areistigally significant at the

5% and 10% levels, respectively.
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Appendix: Factor Analysis

Rotation Method: Orthogonal Varimax

Factor: Untitled

Initial loadings: Unrotated
Convergence achieved after 7 iterations

Rotated loadings: L * inv(T)'

F1 F2 F3
REE -0.118 0.2196 0.5572
RTCPI 0.0091 0.0648 0.5459
RLTCL 0.01823 0.9070 -0.0303
RLTCC 0.00161 0.9057 0.1570
RLTVA 0.9699 0.0187 -0.0228
RLTVAP 0.9700 -0.0032 -0.0188

Note: Kaiser's measure of sampling adequacy (MSA) =2.51
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