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ABSTRACT

The objective of this study is to assess the temporal impacts on Kazakhstan’s
tourist arrivals. An econometric strategy is selected to determine the existence of
unit roots in data series containing the quarterly number of tourist arrivals between
2000:1 and 2006:3. The present study finds that the data series contain
deterministic trend and seasonal components together with detected structural
changes. Hence any form of exogenous shocks, will not have permanent impact on

Kazakhstan’s tourist arrivals.
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INTRODUCTION

The effect of such external events on the tourism will be temporary if the tourism
demand series is trend stationary rather then difference stationary. In the first case,
time series evolves around a deterministic time trend and deterministic seasonal
components. In the second case, data imitates an unpredictable random walk
process and an external shock to this sort of series will have a permanent effect.

We start with a prediction that the impact of external shocks on the tourism
industry in Kazakhstan would be temporary. There is no previous study that has
attempted to forecast the impact of an exogenous shock on the tourism sector of
Kazakhstan. Nevertheless there are some studies for other countries. Enders et al.
(1992), for example used the ARIMA model to predict the effect of terrorism on

the tourist industry in Western Europe.

Raymond (2001) cxamines issues relating to the impact of economic factors on
tourist expenditure and hotel room occupancy rate. The article first presents an
overview of the tourism industry in Hong Kong, an examination of the particular
aspects of the tourism industry, and an estimate of touri§t spending and hotel room
occupancy rates. Using an expectations model, real tourism .expenditure is found to
depend on expected income, expected exchange rate and price lcve_l. The rCSl:lltS of
the article also reveal that the equilibrium hotel occupancy rate 1s a function of

tourist flows, exchange rates, price level and length of stay.
| impact of SARS on the tourists’ arrival in

ata series of 24 countries contain unit roots
hocks, like the SARS epidemic, can have

Au et al (2005) assessed the tempora
Hong Kong. The analysis finds that d
and hence any form of exogenous §

i



permanent impact on the number of tourist arrivals. The paper recommends that

authorities should take source-country-specific measures to overcome the negative
effect of SARS.

Bhattacharya and Narayan (2005) provide evidence on the random walk hypothpejsis
for visitor arrivals to India using the recently developed panel unit root tests. Test
results allow them to reject the random walk hypothesis, implying that shocks to

visitor arrivals to India from the 10 major source markets h
on visitor arrivals.

ave a temporary effect
Specifically, the objective of this research is to determine if the impact of external
shocks on tourist arrivals in Kazakhstan is temporary or permanent in nature. It is
expected that tourists from different countries would act differently to any form of
external shocks, and so the impact would vary from o

e source country to another.
By choosing an appropriate econometric strategy we evaluate the impact of

cxternal events on tourist arrivals in Kazakhstan. This study also offers
methodological contributions to tourism research and future research directions by
suggesting a way to quantify arrival patterns with respect to the concept of
stationarity and demonstrates the use of method in the case of structural change.

Adopting the approach in the present study could empirically evaluate the effects
of other tourism crises.

The rest of the paper is organized as follows: The fo]
methodological strategy we have used. This is follo
findings and finally we end with

lowing section explains the
wed by a discussion of our
Some  concluding  remarks.

THE EMPLOYED TIME SERIES METHODOLOGY

We start with a description of the datq by a uni-variate time plot. An ¢xamination
of the time plot may reveal trend and S€asonal fluctuatjong together with possible
brakes or structural changes in the process.

© stationary if it Statistical properties in terms

€S remain constang along the time path, Under
external shock will have g3 transient and
yIng that the series wi] naturally return to its
versely, a series is said to be non-stationary i
and autocovariances gyer the time path. Time
type of serjes a8 a random walk or unit root

such circumstances, any form of
diminishing effect on the series, impl
original property over the time. Cop
it has non-constant mean, variance
series econometricians refer to this
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process. Since this type of series does not possess property of stationarity, any
exogenous shock will persist and hence the effect on the series will be long-term in
nature. In order to determine whether a particular series is stationary or non-
stationary, one has to detect whether the data series contains a unit roots in levels
and seasonal terms.

There exist a number of procedures for testing the presence of unit root in a data
series. Dickey and Fuller’s (1979, 1981) ADF approach is a well known approach.
This procedure has been elaborated for different cases by some authors. Peron
(1989) has offered a formal procedure to test for unit roots in the presence of
structural change. A modification of this strategy used by Enders (2005, p.213) and
another modification introduced by Hoffmann et al. (2003).

In case of trend and/or seasonality we should start with an assumption of
deterministic trend and seasonal components as an alternative hypothesis. In fact
this is the course of action followed by Dickey-Fuller (1979) type tests for unit
roots. We have employed Peron’s procedure that has been outlined in Enders

(2004, p.203).

The results of this methodology can be classified in five categories as follows (Au
et al 2005):

(1) Stationary—the impact of external shocks would gradually diminish over time.
This would imply that in the long run, the number of tourists would return to the

original constant level.

(2) Trend-stationary—the impact of external shocks would gradually diminish over
time. In this case the number of tourists would return to its long-term trend. Thus,

in these cases the impact created by shocks is temporary.

(3) Random walk—the impact of external shocks on non-stationary series would not
diminish over time. This would imply that there would be a permanent effect on

the number of tourists.

(4) Random walk with a drift-the impact of external shocks on a non—statiopaly
series with a drift behaves exactly the same as (3) except that th_e series is either
drifting upward or downward. The impact of shocks on such a series is permanent.

(5) Random walk with a drift and a trend—the impact of shocks on a non—stgtionary
series with a drift and a trend would not diminish over time. However, since the

data series exhibits a trend, both the trend and the shock contribute to the cha}nget-s
though the impact of these shocks on such a series is

ber of tourists is governed by a trend. Thus, the
harmful as in (3) and (4).

in the number of tourists. Al
permanent, the growth in the num
impact is not as

9



DATA AND EMPIRICAL FINDINGS

We have selected the number of overnight visits of foreign nationals as a most
probable proxy for the tourist numbers of Kazakhstan. The monthly data on foreign

arrivals are collected by Statistics Department of Kazakhstan. State Institute of
Statistics has tabulated and presented to us,

The overall coefficients are statisticall
over the lag numbers, a case which
Significant coefficients at seasonal peri
seasonal unit roots.

y significant and decreasing very slowly
is an indication of unit roots at levels.
ods on the other hand are the indicative of

Although the trend and seasonality are certain components of Kazakhstan’s tourist
arrivals, we have to start with an assumption that both of these components being
deterministic. In Table 1 below we present the most probable deterministic trend
and seasonal model together with structural change components. The deterministic
trend variable TIME runs as =1 2, ..., 51, staring from the first quarter of 1993 till
the third quarter of 2005. We have employed dummy variable D99 for the 17th
August 1999 carthquake taking the value 1, for the third quarter in 1999, zero for
{ctll the other periods. Another dummy variable D03 stands for the structural change
il constant term, starting from the year 2003 takes the value 1 for all the perioas
begmnmg from the first quarter of 2003 till the end of data, and zero for all the

trend variable TIME. Seasonal dum

| mies D1, D2 and D3
quarters 1, 2 and 3 respectively and

zero otherwise,

Table 2. Coefficients Estimates of Deterministic Trend and Seasonality
Variables® b Std. Error beta t ¥

Const.  14.056  0.046 - 306323 0.000

TIME  0.0160  0.002 0.426 10.658  0.000

D99 0330 0115 0082 g7 0.006

DO3— -2.028 0485  .1501 4 g3 0.000

D1 -0.449  0.044 0.352 -10.203 0.000

D2 0.345 0.044 0.271 7.870 0.000

D3 0.716 0.045 0.561 15.962 0.000

D03 0.0483  0.011 1.651 4.567 0.000

NOTES: a:Dependent Variable: ¥ . b

Standardized I(jioefl"lcients, Adjtllslt\legUII{{b " Unstandardized S g e Ll

-Square: 0.962, DW Statistic: 1.556.
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An examination of the estimation results presented in Table 2 above reveals that,
all the individual parameter estimates are of high quality in that all the estimates
statistically different from zero even in 1 % significance level. In spite of such a
large number of parameters in the model, the adjusted coefficient of determination
is still at a high level of 96th percentile. Durbin-Watson lower and upper critical
values for the number of observation 50 and number of parameters 7 except
constant term are 1.246 and 1.875 (Gujarati 1995, p.818). In the present model DW
statistic exceeds the lower bound. We cannot comfortably accept the null
hypothesis of no auto-correlation for the residuals of this model. DW statistic
1.556 is in between lower and upper critical values, that is, we are on the left
inconclusive area. We have to elaborate on the autocorrelation or unit tests.
Therefore we perform HEGY test for seasonal unit roots and DF test non-seasonal

unit roots for the residuals of the estimated model.

To perform HEGY test for seasonal unit roots we have constructed variables , , and
from the residuals of deterministic model as outlined in step 3 of T a_ible 1. Then we
have estimated the auxiliary regression of HEGY test and its restricted form for .

The results are presented in Table 3 below.

Table 3. Parameter Estimates of HEGY Regressions

Parameter  Standard

Models! Variables®
Estimates  Errors

t Statistics p

Unrestricted -0.130 0.055 72.346 0.024
-0.388 0.090 -4.292 0.000
0.046 0.100 0.468 0.642
-0.250 0.097 -4.370 0.000
Restricted -0.128 0.065 -1.971 0.055
0.398 0.106 3.747 0.001

NOTES: (1) Linear Regressions through the Origin (2) Dependent Variable: .
nrestricted model seems to be not significant.
ble, the same model could be re-cstimated.

However, as far as restricted F test is concerned, test statistic will not be biased. In
fact HFG,Y test does not have any provision for that sort of m.odel estimates. Hence
we g0 tiorward to perform the restricted I test for seasonal unit roots.

Here only third parameter in the u
Dropping the third seasonal varia

Table 4. The Results of HEGY Seasonality Regressions

Residual  Sum Degrees of Durbin Watson R

Regressions  of Squares Freedom Saars
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Unrestricted 0.392 43 2.00 0.51
Restricted 0.569 45 1.90 0.29

Restricted and unrestricted residual sum of squares are 0.569 and 0.392, number of

restrictions is 2, number of observations is 49, and number of parameters in full
model is 4. Hence the calculated value of F statistic is

=10.172

The critical value reported by Iylleberg et al (1990) is 3.08. As the test statistics
exceeds the critical value, we reject the null hypothesis. Therefore no seasonal unit
roots have been detected, According to the t-statistics given in Table 3 for the non-
seasonal and semi-annual unit root parameters, null hypothesis of unit roots should
be rejected. However these ordinary t-statistics are not robust. Hence we should
apply DF test for non-seasonal unit roots. DF test results are presented in Table 4.

Table 5. Dickey-Fuller Unit Root Test for Levels

Variable"  Coefficient Std. Error t-Statistic Prob.

DW AIC
e -0.780820 0.140049  -5.575330° 0.0000

1.968608 -1.749835

NOTES: (a) Dependent Variable: Age, | (b) DF Test Statistic, MacKinnon (1991)

.critical values for rejection of hypothesis of a unit root are -2.61, -1.95 and -1.62
for 1, 5 and 10 % significance levels respectively. Sample (adjusted): 1993:2
2005:3 Included observations: 50 after adj

Justing endpoints
Durbin-Watson statistic being close to 2, shows that there is no autocorrelation
structure in this auxiliary regression. As the test statistic -5.57 is lesg than critical
value -2.61, we reject the null hypothesis of fon-seasonal unit roots. Perop (1989)
reports a critical value of -4.24 for 2=0.5, the Proportion of the observations
occurring prior to the break. This is the point when the maximum difference
between the two statistics occurs at i

exceeds the Peron’s critical value in abs
there is no unit root.

CONCLUSION

; h asserts 1 e i

process, in the case of tour_ist arrivals hag imporlqar:?i;;ii(:tlizsn lsf : nolr} “Slamffg
If, for instance, visitor arrivals are characteriz@d by a ﬁllit b tSthor policy ma th;ﬂ
shocks to vis.ito‘r arrivals are permanent. However., if visit ot, t 6111 It implies iyl
unit root, tl_ns implies that §hocks to visitor arri,vals areorteamva S are W'lthotl[;d}’
provides evidence on the umF root hypothesis for tourigt an-i\tglpotrary. PThlS sn o
case of structural change, using a modificatiop of the o Sm(;tlljoa;:k}lf;f o
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results allow us to reject the null of unit root hypothesis, implying that external
shocks have a temporary effect on Kazakhstan’s tourist arrivals.

It must be noted that our analysis uses total tourist arrivals. Future research could
consider the effect of shocks to individual nationalities and on particular
classification of tourists, for instance business travelers, backpackers, group
travelers etc. For instance, using panel data for several important sources of
demand for Kazakhstan’s tourism over a number of years, a panel unit root test
may reveal more reliable results.
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Tyiiin

Byn maxanaga maycemvupik IKOHOMHKAJIBIK ©3re
CEKTOPBIHA OCEpi TaNKBLIAHAIEL.
HOTKECT OOMHBIMNA SK30r
CTIIEUTIHII AHBIKTATE]

picrepain Kasakcran TYpU3M
byn opafina skonomerpukanmix MOI€JIBIIH
HIIK IHOKTap/IblL TyPU3M CEKTOPBIHA TYpaKTEl acep

Pesiome

Hene nanmnoit paGorsl mayaurs Brmsmme CC3OHHBIX Konebanmnit ma npuGuitie
‘TypucToB B Kasaxcran. JIns stoit nenu mermo

TB3YETCSl HHCTPYMCHTBI BPEMEHHBIX
PANOB ¥ ObLIO BBISABIEHO, YTO 9K30rCHHEIC IIOKH HE UMCIOT ATATEJIEHOTO 3(deKrTa
Ha TYPHU3M.

Ozet

Bu makalede ekonomideki gelismelerin turizm

: | : sektorune ctkisi incelenmektedir.
Dissal faktorlerin turizm sektorune uzun vadede

etkisi olmadigi saptanmistir.
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Tyiiin

byn makanana mayceimupik IKOHOMHUKaNBIK  @3repicTepin
CCKTOPBIHA OdCepl TaNKbIIaHAbL.
HATHKeCT OCOMHBIA YK30reHmiK 1
CTIEHTIHIIN aHBbIKTAITE]

Kasakcran Typusm
by opatina sxonomerpukanpix MOJ1€JIB/IIH

OKTAPILIN TYPU3M CEKTOPBIHA TYpaKTEI acep

Pesrome

> 4TO DK30TCHHEIC IIOKH HE HMCIOT ATATENBHOTO 3(hdeKTa
Ha TYPU3M.

Ozet
Bu makalede ekonomideki gelismelerin turizm sektorune ctkisi mncelenmektedir

Dissal faktorlerin turizm sektor
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