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Risk Management of Daily Tourist Tax Revenues for the Maldives

Summary

International tourism is the principal economic activity for Small Island Tourism
Economies (SITESs). There is a strongly predictable component of international tourism,
specifically the government revenue received from taxes on international tourists, but it
is difficult to predict the number of international tourist arrivals which, in turn,
determines the magnitude of tax revenue receipts. A framework is presented for risk
management of daily tourist tax revenues for the Maldives, which is a unique SITE
because it relies entirely on tourism for its economic and social development. As these
receipts from international tourism are significant financial assets to the economies of
SITEs, the time-varying volatility of international tourist arrivals and their growth rate
is analogous to the volatility (or dynamic risk) in financial returns. In this paper, the
volatility in the levels and growth rates of daily international tourist arrivals is
investigated.

Keywords: Small Island Tourism Economies (SITEs), International tourist arrivals,
Tourism tax, Volatility, Risk, Value-at-Risk (VaR), Sustainable Tourism-@-Risk
(ST@R)
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1. Introduction

International tourism is widely regarded as thengpal economic activity in Small Island
Tourism Economies (SITEs) (see Shareef (2004) forcamprehensive discussion).
Historically, SITEs have been dependent on inténat tourism for economic development,
employment, and foreign exchange, among other eomnimdicators. A unique SITE is the
Maldives, an archipelago of 1190 islands in thadndDcean, of which 202 are inhabited by
the indigenous population of 261,000 and 89 islaarésdesignated for self-contained tourist
resorts. The Maldivian economy depends entirelyoomism, and accounts directly for nearly
38 per cent of real GDP. Employment in tourism aecds for 20 per cent of the working

population and 65 per cent of foreign exchangeiegsn

Any shock that would adversely affect internatiot@lrist arrivals to the Maldives would
affect earnings from tourism dramatically, and haksastrous ramifications for the entire
economy. An excellent example is the impact of 20®4 Boxing Day Tsunami, which
sustained extensive damage to the tourism-basedoego of the Maldives and reduced
dramatically the number of tourist arrivals in fhest-Tsunami period. Therefore, it is vital
for the government of the Maldives, multilateravel®pment agencies such as the World
Bank and the Asian Development Bank who are asgi$flaldives in the Tsunami recovery
effort, and the industry stakeholders, namely #sort owners and tour operators, to obtain
accurate estimates of international tourist argvahd their variability. Such accurate
estimates would provide vital information for gowerent policy formulation, international

development aid, profitability and marketing.

A significant proportion of research in the litena on empirical tourism demand has been
based on annual data (see Shareef (2004)), butanallises are useful only for long-term
development planning. An early attempt to improle short-term analysis of tourism was
undertaken by Shareef and McAleer (2005), who ntedethe volatility (or predictable

uncertainty) in monthly international tourist aaig to the Maldives. Univariate and

multivariate time series models of conditional vititg were estimated and tested. The
conditional correlations were estimated and exadite ascertain whether there was
specialisation, diversification or segmentationtie international tourism demand shocks
from the major tourism source countries to the Madsl. In a similar vein, Chan et al. (2005)



modelled the time-varying means, conditional vazem and (constant) conditional
correlations of the logarithms of the monthly aativate for the four leading tourism source

countries to Australia.

In this paper, daily international arrivals to tMaldives and the number of tourist in
residence are analysed for the period 1994-2008.dHta are obtained from the Ministry of
Tourism of the Maldives. In the literature, therged not seem to have been any empirical
research using daily tourism arrivals data. Oneaathge of using daily data is that it avoids
stochastic seasonality that is prevalent in monthlguarterly time series data. In the absence
of stochastic seasonality, we observe volatilitysttrings in the number of international
tourist arrivals and their associated growth rafgserefore, it is useful to analyse daily
tourism arrivals data, much like financial datatenms of the time series patterns, since such
an analysis would provide policy makers and theustiy stakeholders with accurate
indicators of their short-term objectives.

In virtually all SITEs, and particularly the Maldis, tourist arrivals or growth in tourist
arrivals translates directly into a financial assetthe Maldives, every international tourist is
required to pay USD 10 for every tourist bed-nigpént in the Maldives. This levy is called
a ‘tourism tax’ and comprises over 60% of governmremenue. Hence, tourism tax revenue
is a principal determinant of development expemdités a significant financial asset to the
economy of SITEs, and patrticularly so in the cakéhe Maldives, the volatility in tourist
arrivals and their growth rate is identical concafly to the volatility in financial returns,

otherwise known as financial risk.

This paper models the volatilities in the numbetafrist arrivals, tourist in residence and
their growth rates. The purpose of this analysivaétility is to present a framework for
managing the risks inherent in the variability offad tourist arrivals, tourist in residence and
hence government revenue through the modellingfaretasting of Value-at-Risk (VaR)
thresholds for the number of tourist arrivals, tstuin residence and their growth rates. This
paper provides the first application of the VaR tfwhio approach to manage the risk

associated with tourism revenues.

The structure of the paper is as follows. In Sect® the economy of the Maldives is

described. This is followed in Section 3 by an asseent of the impact of the 2004 Boxing
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Day Tsunami on tourism in the Maldives. The cona#pfalue-at-Risk (VaR) is analysed in
Section 4, the data are discussed in Section Snduels of volatility are presented in Section
6, the empirical results are examined in Sectidiorgcasting is undertaken in Section 8, and

some concluding remarks are given in Section 9.

2. Study: The Tourism Economy of the Maldives

An archipelago in the Indian Ocean, the Maldivesiposes 1,190 islands, of which 200 are
inhabited. It was a former British protectorate,iasthbecame independent in 1965. The
Exclusive Economic Zone of the Maldives is 859,800are kilometres, and the aggregated
land area is roughly 290 square kilometres. In 2880 census, the total population was

270,101, and is estimated to have grown at 2.4epémer annum over the period 1990-2000.

The Maldives has shown an impressive economic dgroadord, with an average growth rate
of 7 per cent per annum over the last two decateis. record economic performance has
been achieved largely due to the growing tourismmated to the Maldives. Furthermore,
economic growth has enabled Maldivians to enjogstimated real per capita GDP of USD
2,261 in 2003, which is considerably above averfagesmall island developing countries,
with an average per capita GDP of USD 1,500. Thginenof growth in the Maldives has
been the tourism industry, accounting for 37 peraérGDP, more than one-third of fiscal
revenue, and two-thirds of gross foreign exchargmiegs in recent years. The fisheries
sector remains the largest sector in terms of eynpémt, accounting for about one-quarter of
the labour force, and is still an important souoédoreign exchange earnings. Due to the
high salinity content in the soil, agriculture cowies to play a minor role. The government,
which employs about 20 percent of the labour foptays a dominant role in the economy,

both in the production process and through its leggun of the economy.

Tourism in the Maldives has a direct impact ondlgmlicy, which determines development
expenditure. More than one-fifth of government rewe arises from tourism-related levies.
The most important tourism-related revenues arédtesm tax, the resort lease rents, resort
land rents, and royalties. Except for the tourism, the other sources of tourism-related
revenues are based on contractual agreementsheitfpovernment of the Maldives. Tourism
tax is levied on every occupied bed night from tallrist establishments, such as hotels,



tourist resorts, guest houses and safari yachtmlly this tax was levied at USD 3 in 1981,

and was then doubled to USD 6 in 1988. After 16ye&ath no change in the tax rate, from 1
November 2004 the tax rate was increased to USDIAB. tax is regressive as it does not
take into account the profitability of the touresdtablishments. Furthermore, it fails to take

account of inflation, such that the tax yield hesded over time.

Tourism tax is collected by the tourist establishteeand is deposited at the Inland Revenue
Department at the end of every month. This curreménue is used directly to finance the
government budget on a monthly basis. Since thdstdevied directly on the tourist, any
uncertainty that surrounds international tourigivais will affect tax receipts, and hence
fiscal policy. Any adverse affect on internatiortalrist arrivals may also result in the

suspension of planned development expenditures.

The nature of tourist resorts in the Maldives istidctive as they are built on islands that
have been set aside for tourism development. Toudisvelopment is the greatest challenge
in the history of Maldives, and has led to the tognof distinctive resort islands. Domroes
(1985, 1989, 1993, 1999) asserts that these islarelsleserted and uninhabited, but have
been converted into ‘one-island-one-hotel’ schenTéee building of physical and social
infrastructure of the resort islands has had tdelfiy strict standards to protect the flora,
fauna and the marine environment of the islanddevitasic facilities for sustainability of the
resort have to be maintained. The architecturaigdesf the resort islands in the Maldives
varies profoundly in their character and individtyalOnly twenty percent of the land area of
any given island is allowed to be developed, whikhmposed to restrict the capacity of
tourists on every island. All tourist accommodatiomust face a beach front area of five
metres. In most island resorts, bungalows are bsilsingle or double units. Recently, there
has been an extensive development of water bungabowstilts along the reefs adjacent to
the beaches. All the conveniences for touristsaaelable on each island, and are provided

by the onshore staff.

3. Impact of the 2004 Boxing Day Tsunami on Tourism in the Maldives

As the biggest ever national disaster in the hystifrthe Maldives, the 2004 Boxing Day
Tsunami caused widespread damage to the infrasteuch almost all the islands. The World



Bank, jointly with the Asian Development Bank [WebrBank (2005a)], declared that the
total damage of the Tsunami disaster was USD 420omiwhich is 62 per cent of the
annual GDP. In the short run, the Maldives will chespproximately USD 304 million to

recover fully from the disaster to the pre-tsunatate.

A major part of the damage was to housing and $ouiinfrastructure, with education and
fisheries sectors also severely affected. Moreotteg, World Bank damage assessment
highlighted that significant losses were sustaimedvater supply and sanitation, power,
transportation and communications. Apart from temithe largest damage was sustained by
the housing sector, with losses close to USD 6%anil Approximately, 1,700 houses were
destroyed, another 3,000 were partially damaged)005inhabitants were fully displaced,
and 19 of the 202 inhabited islands were declan&thabitable.

The World Bank also stated that the tourism ingustould remain a major engine of the
economy, and that the recovery of this sector wdnddvital for the Maldives to return to

higher rates of economic growth, full employment atable government revenue. In the
Asian Development Bank report, similar reactionsemeighlighted by stating that it would

be vitally important to bring tourists back in futbrce, as tourism is the most significant
contribution to GDP. In fact, tourism means evengfto the Maldivian economy.

In the initial macroeconomic impact assessment taklen by the World Bank, the focus
was only on 2005. The real GDP growth rate wassesgl/idownward from 7 per cent to 1 per
cent, consumer prices were expected to rise by ¢g#, the current account balance was to
double to 25 per cent of GDP, and the fiscal defi@s to widen to 11 per cent of GDP,

which is unsustainable, unless the government teeiraplement prudent fiscal measures.

The 2004 Boxing Day Tsunami also caused widespdeattuction and damage to countries
such as Indonesia, India and Sri Lanka. Compardd tve damage caused to the Maldives,
the destruction which occurred in these other aiesits substantially different in terms of its
scale and nature. In India, widespread socioecan@nd environmental destruction was
caused in the eastern coast affecting the statésaifira Pradesh, Kerala and Tamil Nadu,
and the Union Territory (UT) of Pondicherry. Theuhami struck with 3- to 10-metre waves

and penetrated as far as 3 kilometres inland, tffg@,260 kilometres of coastline (World



Bank (2005b)). Nearly 11,000 people died in Indike tsunami also adversely affected the
earning capacity of some 645,000 people whoseipaheconomic activity is fisheries.

According to the damage assessment report publish@tbrid Bank (2005c), nearly 110,000
lives were lost in Indonesia, 700,000 people weispldced, and many children were
orphaned. The total estimate of damages and |dss®sthe catastrophe amounted to USD
4.45 billion, of which 66 per cent constituted dges, while 34 per cent constituted losses in
terms of income flows to the economy. Furthermtoggl damages and losses amounted to
97 per cent of Aceh’s GDP. Although Aceh’s GDP desi primarily from oil and gas, which
were not affected, and most livelihoods rely priitlyaon fisheries and agriculture, this was

still a catastrophic event.

In Sri Lanka, the human costs of the disaster va¢ése phenomenal, with more than 31,000
people killed, nearly100,000 homes destroyed, &&J000 people remaining displaced. The
economic cost amounted to USD 1.5 billion dollawkjch is approximately 7 per cent of

annual GDP (World Bank (2005d)). As in India, Indsia and the Maldives, the tsunami
affected the poorest Sri Lankans, who work in tishdries industry, and some 200,000
people lost their employment in the tourism indystr

Compared with all the tsunami-stricken countrié® Maldives was affected entirely as a
result of its geophysical nature. When the tsunstmick, the Maldives was, for a moment,

wiped off the face of the earth.

4. Value-at-Risk and Tourism

Value-at-Risk (VaR) is a procedure designed todasé the maximum expected negative
return over a target horizon, given a (statisticaipfidence limit, (see Jorion (2000) for a
discussion). Put simply, VaR measures an extraargifoss on an ordinary or typical day.
VaR is used widely to manage the risk exposurenaincial institutions and is a requirement
of the Basel Capital Accord (see Basel Committe288] 1995, 1996)). The central idea
underlying VaR is that, by forecasting the worssgible return for each day, institutions can

be prepared for the worst case scenario. In the oashe banking industry, or authorized



deposit-taking institutions, more generally, suchiasurance policy can help avoid bank
runs, which can be devastating to the economyey tiesult in widespread bank failures.

In the case of SITEs such as the Maldives, wheueistm revenue is a major source of
income and foreign exchange reserves, it is impbttaunderstand the risks associated with
this particular source of income, and to implemadéquate risk management policies to
ensure economic stability and sustained growthe¢asted VaR figures can be used to
estimate the level of reserves required to sustasired long term government projects and
foreign exchange reserves. Furthermore, an unaelisof the variability of tourist arrivals,
and hence tourism related revenue, is criticalafoy investor planning to invest in or lend
funds to SITEs.

Formally, a VaR threshold is the lower bound ofoafdence interval in terms of the mean.

For example, suppose interest lies in modelling ttvedom variableY,, which can be

decomposed as:

Y =B [Ra)+e

This decomposition suggests thdtis comprised of a predictable componeity, |F._,),
which is the conditional mean, and a random compbr&. The variability ofY,, and hence
its distribution, is determined entirely by the iability of &, . If it is assumed that, follows

a distribution such that:

& D(4,,)

where 1, and g, are the unconditional mean and standard deviafian, respectively, these

can be estimated using numerous parametric andbdorparametric procedures. The

procedure used in this paper is discussed in Seétidrherefore, the VaR threshold fgr

can be calculated as:

VaR = i -ao,



where a is the critical value from the distribution @&f that gives the correct confidence
level. Alternatively,o, can be replaced by alternative estimates of thawee (see Section 6

below). For further details, see McAleer et al.q@pfor a formal development, specifically
the Sustainable Tourism@Risk (or ST@R) model.

5. Data Issues

The data used in this paper are total daily intgsnal tourist arrivals from 1 January 1994 to
31 December 2003, and were obtained from the Mingdt Tourism of the Maldives. As can
be seen in Table 1, there were over four milliowrigis during this period, with Italy being
the largest tourist source country. Tourists frorastérn Europe accounted for more than 80

per cent of tourists to the Maldives, with Russidtee biggest emerging market.

[Insert Table 1 Here]

A distinct advantage of using daily data is thatawtoids stochastic seasonality that is
prevalent in monthly or quarterly time series datwever, for weekly data, there is

evidence of strong seasonality, where the peakstoseason corresponding to the European
winter months and weaker seasonality evident in Eoeopean summer months. In the
absence of stochastic seasonality, volatility €ust can be observed in the number of
international tourist arrivals and their associajealvth rates.

There exists a direct relationship between theydatial number of tourists in residence and
the daily tourism tax revenue. Modelling the valligbof daily arrivals can be problematic

as institutional factors, such as predeterminedkiye#tight schedules, lead to excessive
variability and significant day-of-the-week effect&his problem can be resolved in one of
two ways. Weekly tourist arrivals could be examinad this approach removes both the
excess variability inherent in daily total arrivalad day-of-the-week effects. However, this
approach is problematic as it leads to substaytiallver observations being available for
estimation and forecasting. A second solution, and that is adopted in this paper, is to
calculate the daily tourists in residence. Thidyd#otal is of paramount importance to the
Government of the Maldives as it has a direct eféecthe tourism tax revenue received. The

tourists in residence series are calculated aselien-day rolling sum of the daily tourist
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arrivals series, which assumes that tourists stathe Maldives for seven days, on average.
This is a reasonable assumption as the typicaistostays in the Maldives for approximately

7 days, according to the Ministry of Tourism of taldives.

The graphs for daily tourist arrivals, weekly t@trarrivals and tourists in residence are given
in Figures 1-3, respectively. All three series thgphigh degrees of variability and
seasonality, as would be expected of tourist dgidata. As would be expected, the highest
levels of tourism arrivals in the Maldives occuridg the European winters, while the lowest
levels occur during the European summers. The nidiser statistics for each series are given
in Table 2. The daily tourist arrivals series digpthe greatest variability, with a mean of
1,122 arrivals per day, a maximum of 4,118 arriyes day, and a rather low minimum of 23
arrivals per day. Furthermore, the daily arrivages have a coefficient of variation (CoV) of
0.559, which is nearly twice the CoV of the oth&otseries. The weekly arrivals and tourists
in residence series are remarkably similar, withiugily identical CoV values of 0.3 and
0.298, respectively.

[Insert Figures1-3 here]

[Insert Table 2 here]

As the focus of this paper is on managing the ais&ociated with the variability in tourist
arrivals and tourist tax revenues, the paper facosemodelling the growth rates, namely the
returns in both total tourist arrivals and totalrists in residence. The graphs for the returns
in total daily tourist arrivals, total weekly tostiarrivals and total daily tourists in residence
are given in Figures 4-6, respectively. The desiggpstatistics for the growth rates of the
three series are given in Table 3. Daily tourisivats display the greatest variability, with a
standard deviation of 81.19, a maximum of 368.28%@l a minimum of -412.57%. Each of
the series is found to be non-normally distributbdsed on the Jarque-Bera Lagrange

multiplier statistic for normality.

[Insert Figures4-6 herg]

[Insert Table 3 here]
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6. Volatility Models

The primary inputs required for calculating a VdReshold are the forecasted variance,
which is typically given as a conditional volatiitand the critical value of the distribution
for a given level of significance. Several modeis available for measuring and forecasting
the conditional volatility. In this paper, the symimc Generalized Autoregressive
Conditional Heteroskedastcity (GARCH) model of Badlev (1986), and the asymmetric
GJR model of Glosten, Jagannathan and Runkle (198Bjch discriminates between
positive and negative shocks to the tourist arsisaries, will be used to forecast the required

conditional volatilities.

The GJRp,q) model is given as:

Y =EM IR *E

gt = hl/ 2I7t

ht =w +Zi):(ai£ft_. + y|| (,7i,t)£i2,t—l) +iﬂihl_l

lg,<0
I(”i,t) :{0 g‘t >0
1€it

where F, is the information set available to timeand s, : 1id(0,1). The four equations in

the model state the following: (i) the growth inutst arrivals depends on its own past

values; (ii) the shock to tourist arrivals has aductable conditional variance componeint,
and an unpredictable component, (iii) the conditional variance depends on its opast

values and the recent shocks to the growth in theist arrivals series; and (iv) the
conditional variance is affected differently by piv® and negative shocks to the growth in

tourist arrivals.

In this paper,Y, =E(Y, |F_,)+¢ is modelled as a simple AR(1) process. For thee cas

p=9=1, w>0, a,20,a,+y,20, 5,2 C are sufficient conditions to ensure a strictly

12



positive conditional variancey >0. The ARCH (oraﬁ% y,) effect captures the short run

persistence of shocks (namely, an indication ofsinength of the shocks in the short run),

and the GARCH (orf)) effect indicates the contribution of shocks tadarun persistence

(a, +%yl+ B,) (namely, an indication of the strength of thedkwoin the long run). For the

GJR(1,1) modela, +%yl+,81<1 is a sufficient condition for the existence of thecond

moment, which is necessary for sensible empiricalyesis. Restrictingy, =0 in the

GJR(1,1) model leads to the GARCH(1,1) model ofi@slev (1986). For the GARCH(1,1)

model, the second moment condition is giverahy 5, <1.

In the GJR and GARCH models, the parameters afeatjyp estimated using the maximum
likelihood estimation (MLE) method. In the absenck normality of the standardized
residuals,s,, the parameters are estimated by the Quasi-Maxirikelihood Estimation

(QMLE) method (for further details see, for example Ling and McAleer (2002) and

McAleer (2005)). The second moment conditions dse aufficient for the consistency and

asymptotic normality of the QMLE of the respectimedels.
7. Empirical Results

The variable of interest for the Maldivian Govermmes the number of tourists in residence
at any given day as this figure is directly relatedtourism revenue. In this section, the
tourists in residence series are used to estinfeGARCH(1,1) and GJR(1,1) models
described in Section 6. All estimation was conddctsing the EViews 5 econometric
software package, though similar results were abthusing the RATS package. The models

are estimated using QMLE for the caseg=1.

The estimated GJR(1,1) equation for the touristsesidence series for the full sample is

given as follows:

Y, =0.001+ 0.156%
(0.0541) (0.0169)
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0.592+ 0.12&°, + 0.04&2,+ 0.8
"= (0.058) (0. 01i1)‘ (0.015) " (0. 012?{3

where the figures in parentheses are standardserirthe parameters are estimated to be
positive and significant, which indicates that thedel provides an adequate fit to the data.

As y, is estimated to be positive and significant, ipegrs that volatility is affected

asymmetrically by positive and negative shockshwitevious negative shocks having a
greater impact on volatility than previous positslecks of a similar magnitude.

The estimated GARCH(1,1) equation for the touristeesidence series for the full sample is

given as follows:

Y, =0.001+ 0.15
(0.0541) (0.0169)"

=0.598+ 01492 + 0.7
n (0.058) (0.009) © (0. 0?9)1

. . . 1
Furthermore, as the respective estimates of thensemoment conditionsy, +E y,+B,<1

for GJR(1,1) anda, + S, <1 for GARCH(1,1), are satisfied, the QMLE are cotesis and

asymptotically normal. This means that the estisaie statistically adequate and sensible

for purposes of interpretation.
8. Forecasting

A rolling window is used to forecast the 1-day ahespnditional variances and VaR
thresholds for the tourists in residence, with shenple ranging from 7 January 1994 to 31
December 2003. In order to strike a balance betvesriency in estimation and a viable
number of rolling regressions, the rolling windowesis set at 1,000, which leads to a
forecasting period from 3 May 1997 to 31 Decemi@032 Using the notation developed in
the previous sections, the VaR threshold fore@aghie growth rate of tourists in residence at

any given timd is given by:
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VaR =E(Y, |F)-avh,

where E(Y, | F,._,) is the forecasted expected growth rate of totalists in residence, ani

is the forecasted conditional variance of the ghorate in total tourist arrivals.

Figures 7 and 8 give the forecasted variances éth nodels. As can be seen from the
figures, the forecasts are quite similar, with aeation coefficient of 0.98. The forecasted
VaR thresholds are given in Figures 9 and 10, asdy. As discussed in Section 2, the
forecasted VaR threshold represents the maximuractg@ negative growth rate that could
be expected given a specific confidence level. Astandard in the finance literature, where
many of these techniques were developed, this pager a 1% level to calculate the VaR. In
other words, growth rates smaller than the forech$taR should only be observed in 1% of
all forecasts, which is referred to as the corfeahditional coverage”. The results show that,
in using the GJR (GARCH) model, we observe 32 (B8jances where the actual daily
growth rate is smaller than the forecasted VaRstiokl. Based on a Likelihood Ratio test,
both models display the correct conditional coverdg addition, Figures 11 and 12 give the
second moment conditions for each rolling windowboth models. As the condition is
satisfied for every rolling window, this providesegter confidence in the statistical adequacy
of the two estimated models. Finally, both modeksdl to the same average VaR at -6.59%,
which means that, on average, the lowest possdilg growth rate in tourists in residence,
and hence in tourist tax revenues, is -6.59%, gas88% level of significance.

9. Conclusion

In the Maldives, tourist arrivals and the growthtaurist arrivals translate directly into a
financial asset for the Government, as each intiemmal tourist is required to pay USD 10 for
every tourist bed-night spent in the Maldives. Tlewy is called a ‘tourism tax’ and enters
directly into government revenue, so that tourism tevenue is a principal determinant of
development expenditure. As a significant finan@aket to the economy of SITEs, and
particularly so in the case of the Maldives, théatility in tourist arrivals and in their growth

rates are conceptually equivalent to the volatility financial returns, which is more

commonly known as financial risk.

15



Daily international arrivals to the Maldives anckithassociated growth rates were analysed
for the period 1994-2003. This seems to be thé &malysis of daily tourism arrivals and
growth rates data in the tourism research liteeatdhe primary purpose for analysing
volatility was to model and forecast the Value-&kR(VaR) thresholds for the number of
tourist arrivals and their growth rates. This woaldo seem to be the first paper in the
tourism research literature to have applied the WaRfolio approach to manage the risks

associated with tourism revenues.

The empirical results based on two widely-used tawhl volatility models showed that
volatility was affected asymmetrically by positivand negative shocks, with previous
negative shocks to the growth in tourist arrivadsihg a greater impact on volatility than
previous positive shocks of a similar magnitudee Torecasted VaR threshold represented
the maximum expected negative growth rate thatdcdé expected given a specific
confidence level. Both conditional volatility modded to the same average VaR at -6.59%,
which meant that, on average, the lowest possitdeitty rate in tourists in residence, and
hence in tourist tax revenues, was -6.59%. Thisllshioe useful information for both private

and public tourist providers in the Maldives.
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Figure 1: Daily Tourist Arrivals
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Figure 2: Weekly Tourist Arrivals
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Figure 3: Daily Tourist in Residence
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Figure 4: Growth Rates in Daily Tourist Arrivals
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Figure 5: Growth Rates in Weekly Tourist Arrivals
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Figure 6: Growth Rates in Daily Tourist in Residenc
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Figure 7: GJR Variance Forecasts for Tourists sidesce
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Figure 8: GARCH Variance Forecasts for Tourist@sBence
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Figure 9: Growth Rates for Tourist in Residence@d VaR Thresholds
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Figure 10: Growth Rates for Tourist in Residencg @ARCH VaR Thresholds
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Figure 11: Roling Second Moment Condition for GJR
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Table 1. Composition of Tourist Arrivals, 1994-2003

Source Country Head Count % Share
1. ltaly 852,389 20.78
2. Germany 730,453 17.81
3. UK 603,501 14.72
4. Japan 381,374 9.30
5. France 238,638 5.82
6. Switzerland 237,245 5.79
7. Austria 118,324 2.89
8. The Netherlands 60,011 1.46
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Table 2: Descriptive Statistics

SATiS | s Arrvals  Residence
Mean 1,122 7,833 7,699
Median 1,007 7,510 7,430
Maximum 4,118 14,942 15,517
Minimum 23 3,316 3,145
Std. Dev. 627 2,351 2,293
Skewness 1.087 0.535 0.593
Kurtosis 4.436 2.784 2.981
CoV 0.559 0.300 0.298
Jarque-Bera 1033 25.808 201.597
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Table 3: Descriptive Statisticsfor Growth Rates

Statistics A?rai‘i\gls X\: ‘raﬁll(aldys L()elélréﬁég
Mean 0.010 0.163 5.24e-12
Median -7.66 -0.027 -0.039
Maximum 368.23 50.37 26.34
Minimum -412.57 -38.45 -20.64
Std. Dev. 81.19 11.66 3.21
Skewness 0.143 0.344 0.283
Kurtosis 3.01 4.95 8.76
CoV 8,119 71.53 6.12el1
Jarque-Bera 12.44 92.61 4,799.9
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