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1. UVOD

Turizam je jedan od najvaznijih eko-
nomskih stupova gospodarstva Turske s
udjelom od oko 5 % u DBP-u Turske u zad-
njoj dekadi. Medutim, u razdobiju od 16
godina, Turska se suoCavala s brojnim kri-
zama. Uz ostale globalne krize tursko se go-
spodarstvo u zadnjoj dekadi borilo protiv
nekoliko unutraSnjih kriza. Financijsku su
krizu 1994. prouzroôila dva trziáta: trziste
valuta i trziätc dionica. U kolovozu 1999.
Tursku je pogodio jedan od najrazomijih
zemijotresa u povijesti. TeroristiCki su na-
padi u Sjedinjenim dr^avama 2001. imali za
posljedicu proSirenje razornih kriznih va-
lova kroz cijelu regiju. átoviSe, poCetkom
2003. ekonomski je rast zemalja Srednjeg
istoka bio u sjeni prijetnji ñapada SAD-a na
Irak. Uz to, sve su se faze rata u Iraku po-
javljivale kao glavni globaini dogadaj u na-
slovima masovnih medija.

UCinak takvih vanjskih dogadaja na turi-
zam bit ce privremen ako je serija turistiCke
potraznje trend stacionarna, a ne diferenci-
jalno stacionarna. U prvom sluiaju vremen-
ska se serija vrti oko detcrministiikih
sezonskih komponenti. U drugom sluCaju,
podaci oponaSaju nepredvidiv procès slu-
Cajnog pomaka i vanjski ce poremecaj na
ovu vrstu serije imati stalan uCinak.

Polazi se od predvidanja da bi utjecaj
vanjskih poremecaja na turistiÓku industriju
mogao biti privremen. Iako ne postoji pret-
hodna studija koja bi pokulala predvidjeti
utjecaj vanjskih poremecaja na turistiCki
Sektor u Turskoj, postoje studije za druge
zemije. Na primjer. Enders et al. (1992) su
koristili ARIMA model za predvidanje
uCinka terorizma na turistiCku industriju u
Zapadnoj Europi.

Raymond (200!) propituje problème
koji se odnose na utjecaj ekonomskih fak-
tora na turistiCku potroSnju i stopu iskoriS-
lenosti hotelskih soba. Clanak daje opci

l. INTRODUCTION

Tourism is one of the most important
economic pillars of the Turkish economy. It
contributed around 5 % to Turkey's GDP
over the last decade. However, in a span of
16 years, Turkey, together with other exter-
nal events, struggled with many crises. In
the last decade, Turkish economy, alongside
the other global crises, struggled with sev-
eral internal crises. The 1994 financial crisis
was caused by both the foreign exchange
and stock markets. In August 1999 one of
the most disastrous earthquakes of the his-
tory has taken place. In 2001, the terrorist
attacks on the United States and its after-
math sent shock waves through out the re-
gion. Moreover, early 2003 the economic
growth of Middle East countries threatened
by US attack on Iraq. As a top global event
all the phases of Iraq war were in the top
headlines of all mass media.

The effect of such external events on
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 compo-
nents. In the second case, the 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
Turkey would be temporary. There is no
previous study that has attempted to forecast
the impact of an exogenous shock on the
tourism sector of Turkey. 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) examines issues relat-
ing to the impact of economic factors on
tourist expenditure and hotel room oecu-
pancy rate. The article first presents an
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prikaz turistiCke industrije Hong Konga, za-
tim razmatra odredene aspekte turistiôke in-
dustrije, te predvida turistiCku potrosnju i
stope iskoristenosti hotelskih soba. Koriste-
njem modela oCekivanja doslo se do zak-
lJuCka da realna turistiCka potroSnja ovisi o
oCekivanom prihodu, oCekivanom teöaju i
razini cijena. Rezultati Clanka takoder otkri-
vaju da uravnotezenost stope iskoristenosti
hotela ovisi o priljevu turista, teCaju valute,
razini cijena i duljini boravka.

Au et al (2005) su prouàavali privremeni
utjecaj SARS-a na dolazak turista u Hong
Kong. Analiza je pokazala da serije poda-
taka iz 24 zemije sadrze JediniCne korijene,
pa tako i neki oblik vanjskih poremecaja
poput epidemije SARS-a mogu imati stalan
utjecaj na dolaske turista. Preporuka Je
èlanka da bi vlasti trebale poduzeti posebne
mjere za tu zemiju kako bi se prebrodili ne-
gativni uCinci SARS-a.

Bhattacharya i Narayan (2005) su doka-
zali hipotezu sluCajnog pomaka dolazaka tu-
rista u Indiju koristeci novo-razvijenu
skupinu testova JediniCnog korijena. Rezul-
tati testova omogucavaju odbacivanje hipo-
teze sluôajnog pomaka koja upucuje na
zakIjuCak da poremecaji u dolascima turista
u indiJu s 10 glavnih emitivnlh trzista imaju
privremen uCinak na dolazak turista.

Hahctoglu (2004) empirijski propituje
funkciju agregatne turistiCke potraznje u
Turskoj koristeci podatke vremenskih serija
u razdobiju od 1960. do 2002. Ukupni broj
turistiCkih dolazaka u Tursku povezan Je sa
svjetskim dohotkom, relativnim cijenama i
cijenama prijevoza. Autorica koristi postu-
pak testiranja kointegracije s ograniCenJima
za izraCunavanJe kratkoroÓnog i dugoroCnog
elasticiteta varijabli prihoda, cijena i prije-
voza. Takoder primjenjuje testove stabil-
nosti CUSUM i CUSUMSQ na funkciju
agregatne turistiCke potraznje. Empirijski
rezultati pokazuju da su prihodi naJznaCaJ-
nija varijabla kod pokusaja objasnjavanja
ukupnih dolazaka turista u Tursku te da Je
funkcija turistiCke potraznje stabilna.

overview of the tourism industry in Hong
Kong, an examination of the particular as-
pects of the tourism industry, and an esti-
mate of tourist spending and hotel room
occupancy rates. Using an expectations
model, real tourism expenditure is found to
depend on expected income, expected ex-
change rate and price level. The results of
the article also reveal that the equilibrium
hotel occupancy rate is a function of tourist
flows, exchange rates, price level and length
of stay.

Au et al (2005) assessed the temporal im-
pact of SARS on the tourists' arrival in Hong
Kong. The analysis fmds that data series of
24 countries contain unit roots and hence any
form of exogenous shocks, like the SARS
epidemic, can have permanent impact on the
number of toitrist arrivals. The paper recom-
mends that authorities should take source-
country-speciftc measures to overcome the
negative.effect of SARS.

Bhattacharya and Narayan (2005) pro-
vide evidence on the random walk hypothe-
sis for tourist 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
tourist arrivals to India from the 10 major
source markets have a temporary effect on
tourist arrivals.

Hahcioglu (2004) empirically examines
aggregate tourism demand function for Tur-
key using the time series data for the period
1960-2002. The total tourist arrivals into
Turkey are related to world income, relative
prices and transportation cost. She employs
bounds testing cointegration procedure to
compute the short and long-run elasticities of
income, price, and transportation cost vari-
ables. She also implements CUSUM and
CUSUMSQ stability tests on the aggregate
tourism demand function. The empirical re-
sults indicate that income is the most signifi-
cant variable in explaining the total tourist ar-
rivals to Turkey and there exists a stable
tourism demand function.
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Poseban cilj ovog istraiivanja jest odre-
dlti je li utjecaj vanjskih poremecaja na do-
lazak turista u Tursku po prirodi
kratkoroôan ili stalan. Oiekuje se da óe tu-
risii iz raznih zemalja drugaCije reagirati na
bilo kakav oblik vanjskih poremeóaja. pa ée
tako i poremecaji varirati od zemlje do
zemlje. Koristeci odgovarajucu ergometrlj-
sku strategiju procijenit ée se utjecaj vanj-
skih dogadaja na dolaske turista u Tursku.
Ova studija doprinosi i metodoloski istrazi-
vanju turizma, kao Í buduéim istra^ivanjima
tako da predlaze naôin kvantificiranja oblika
dolazaka u odnosu na ideju stacionarnosti,
te pokazuje upotrebu ove metode u sluCaju
strukturalne promjene. Primjena pristupa
koristenog u ovoj studiji omoguéila bi pro-
cjenu uCinaka Í drugih kriza koje pogadaju
lurizam.

Specifically, the objective of this research
is to determine if the impact of external
shocks on tourist arrivals in Turkey is tempo-
rary 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 one
source country to anotber. By cboosing an
appropriate econometric strategy we evaluate
the impact of external events on tourist arri-
vals In Turkey. This study also offers meth-
odological contributions to tourism research
and future research directions by suggesting a
way to quantify arrival patterns with respect
to the concept of stationarity and demon-
strates the use of method in the case of struc-
tural change. Adopting the approach in the
present study could empirically evaluate the
effects of other tourism crises.

2. KORISTENJE METODOLO-
GUE VREMENSKIH SERIJA

Serija se smatra stacionarnom ako njezina
statistiöka svojstva, kao §to su srednja vrijed-
nost, varijanca i autovarijanea ostaju kon-
stantne u vremenu. U tim okolnostima bilo
kakav oblik vanjskog poremeóaja imat óe
prolazni i umanjujuéi uCinak na serije, sto
znaCi da ée se serije s vremenoni vratiti u
svoje izvorne okvire prirodnim putem. S
druge strane serija se smatra nestacionamom
ako nema konstantnu srednju vrijednost, va-
rijancu i autovariancu na vremenskoj liniji.
EkonometriCari vremenskih serija nazivanju
ovu vrstu serija realizacijom procesa sluCaj-
nog pomaka ili jediniCnog korijena. Procès
sluCajnog pomaka ima stalnu srednju vrijed-
nost, ali se njegova varijanca i kovarijanca
mijenjaju tijekom vremena {Enders 2004,
Str. 160). Buduéi da ova vrsta serija nema
svojstvo stacionarnosti, bilo kakav vanjski
poremeéaj ce se zadrèati, pa óe tako i uCinak
na serije biti dugoroCne prirode. Da bi se od-
redilo je li odredena serija stacionarna ili ne-
stacionarna, mora se ustanoviti sadrzi li serija
podataka jediniÓne korijene u vrijednostima
i/ili uCinak sezone.

2. THE EMPLOYED TIME SERIES
METHODOLOGY

A series is said to be stationary if its sta-
tistical properties in terms of mean, variance
and autocovariances remain constant along
the time path. Under such circumstances, any
form of external shock will have a transient
and diminishing effect on the series, implying
that the series will naturally return to its
original property over the time. Conversely, a
series is said to be non-stationary if it has
non-eonstant mean, variance and autocovari-
ances over the time path. Time series eeono-
metricians refer to this type of series as
realizations of a random walk or unit root
process. A random walk process has constant
mean but its variance and covariances change
with time period (Enders 2004, p. 160). Since
this type of series does not possess property
of stationarity, any exogenous shock will per-
sist 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 unit roots in levels and/or
seasonal terms.
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Postoji nekoliko vrstapostupakazaispi- There are a number of procedures for
tivanje postojanja jediniCnog korijena u testing the presence of unit root in a data se-
vremenskoj seriji. Poznat je prislup ADF ries. Dickey and Fuller's (1979. 1981) ADF
autora Dickey i Fuller (1979, 1981). Ovaj su approach is a well known approach. This
postupak razradili na raznim sluCajevima procedure has been elaborated for different
mnogi autori. Peron (1989) je koristio sluz.- cases by some authors. Pcron (1989) has of-
beni postupak za testiranje jediniinih kori- fered a formal procedure to test for unit
Jena u prisustvu strukturne promjene. roots in the presence of structural change. A
Enders (2005, str.213) i Hoffmann et ai. modification of this strategy used by Enders
(2003) su uveli i rabili modifikacije ove (2005. p.2I3) and another modification in-
strategije. troduced by Hoffmann et al. (2003).

U sluôaju trenda i/ili sezonalnosti, treba in case of trend and/or seasonality we
krenuti s pretpostavkom deterministiCkog should start with an assumption of determi-
trenda i sezonskih komponenti kao alterna- „istic trend and seasonal components as an
tivnehipoteze.Zapravo,ovajsuslijedradnji alternative hypothesis. In fact this is the
postavili Dickey-Fullerovi testovi za jedini- course of action followed by Dickey-Fuiler
ene korijene (1979). Mi smo koristili Pero- (1979J type tests for unit roots. We have em-
nov postupak kako je bio opisan kod pi^yed Peron's procedure that has been out-
Enders-a (2004, str.203). Tabhca 1 pokazuje iĵ ed in Enders (2004, p.2O3). In Table 1 we
ovaj postupak s malom modifikacijom. p^^sent a small modificaüon of this procedure.

Tablica 1: Postupak testa o postojanju jediniinog korijena sa strukturnom promjenom

Korak 1: Procijenite najvjerojatniji model deterministiCkog Irenda i dcterministiôki sczonski model za-
jedno s moguéim elementlma strukturne promjene u konstantnom Clanu i parametru nagiba
deterministiCkog trenda. Spremite reziduale kao vrijednosti iz kojih je uklonjen trend (de-
trended) i kao desezonirane vrijednosti (de-seasonalized).

Korak 2: Formirajte empinjsku autokoreiacijsku funkciju (ACF): r, , jt= 1, 2, ..., K. Ovdje je K odabran

tako da bude priblizno jednak Cetvrtini ukupnog broja opservacija, T/4. Ako su opéenito
koeficijenti statistiCki znaCajni, tj, premasuju granicu od dvije standardne pogreske : F 2 / V 7 i
opadaju jako sporo s brojem pomaka, to je pokazatelj postojanja jediniCnog korijena u razi-
nama. ZnaCajni koeficijenti u sezonskim periodima, s, 2s, 3s,..., s druge strane, su pokazatelj
postojanja sezonskih jediniCnih korijena. Provedite Box-Pierce Q = T I r^ ili Ljung-Box

(1978) testove Q = T {T + 2)Z r^/{T-k) na rezidualima kako bi otkrili autokorelaciju u razi-

nama i u sezonskim periodima. Zadnji test je robustan za male uzorkc. Ako Q prema§uje hi-
kvadrat kritiCnu vrijednost za K stupnjeva slobode odbacite niiltu-hipotezu o nepostojaiiju
autokoreiacije p^ = p^ = ... = p^ = 0 • Ako ne postoji naznaka o autokorelacijama zakljuCite

da ne postoji jediniCni korijen, u protivnom idJle na korak 3.
Korak 3: Provedite HEGY test (Hylleberg tí «/1990) opostojanju sezonskih jediniCnih korijena. Zato for-

mirajte varijable e|,_|=C,_,-He,_2+e,_3-t-e,_4, fji-l =^»-1-^/-2+ «/-3 "^(-4 ' ÍÍ3M =^--1-^;-3 '

^4i-i =^/-2 - ^ ( - 4 - Tada procijenite ¿4*', =ai¿i,_i-íf2*'2(-2 •'•'J.-i*'3i-.i-"4^4,-4+", • njegov

restriktivan oblik s restrikcijama a.^=a,=Q• Provedite F test restrikcija za nuitu hipolezu o

postojanju sezonskih jediniCnih korijena. Test velicina F,.„,=[{SSE,-SSE„)im]:{SSE„i{_n-K)]

definiranaje za restrikcije pretpostavljene nullom hipotezom, gdjesü SSE,, i SSE^ rezidualne

sume kvadrata regrcsijskih modela s restrikcijama i bez restrikcija. m=2 je broj restrikcija. n je
broj opservacija. K= 4 je broj paramctara u modelu bez restrikcija. U sluCaju postojanja
sezonskih jediniCnih korijena. sezonski diferenclrajte originalnu seriju í ponovite Citavu
proccdum. u proUvnom idite na korak 4.
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Table 1. The Procedure of Unit Root Test with Structural Change

Step I: Estimate the most probable deterministic trend and deterministic seasonal model together
with possible structural change elements in constant term and slope of the deterministic
trend. Save the residuals as de-trended and de-seasonalized values.

Step 2: Form the sample autocorrelation function (ACF): r¿, k=l, 2, ..., K. Here K is chosen so
as to be equal to approximately one third of total observation numbers. T/4. If the overall
coefficients are statistically significant, that is exceeds two standard error bound +2/,/7
and decreasing very slowly over the lag numbers, this is an indication of unit roots at
levels. Significant coefficients at seasonal periods, s, 2s, 3s,..., on the other hand are the
indicative of seasonal unit roots. Perform Box-Pierce Q=T S rl or Ljung-Box (1978)

tests Q = T (7" + 2)2: rlnT-k) over the residuals to detect the autocorrelations in levels
and in seasonal periods. Later test is robust for small samples. If Q exceeds the chi-square
critica! value of K degrees of freedom reject the nuil of no auto-correlation
/), =ft =... = ̂ jç =0- If there is no sign of autocorrelations conclude that there is no unit
root, otherwise go to step 3.

Step 3: Perform HEGY test (Hylleberg el al 1990) for seasonal unit roots. To this end form the
variables e|,_, = e,., + e^.j -i- ̂ ,„3 + i-,.̂  , e2,_x = e,^, - e,_2 + ̂ ,„3 - e,_^, e,,^, = £,_, - e,_^

and e^i_^=e,_2-e,_^. Then estimate à^e,=a^t^,_^-a2e2,-2*u•s<'y,-i-aiei,_^+u, and its
restricted form for a^=a^~Q- Perform the restricted F test for the null hypothesis of
seasonal unit roots. The test statistics F^^,^[{SSE,-SSE,,)im\:[SSE^i(n-K)\ is for the
restriction given by null hypothesis, where SSE^ and S5£„ are the restricted and
unrestricted regressions' residual sum of squares, m=2 is the number of restrictions, n is
the number of observations, K= 4 is the number of parameters in the full model. In case of
seasonal units, take the seasonal differences of the original series and repeat the whole
procedure, otherwise go to step 4.

Step 4: Perform ADF lest to detect the unit roots in levels, add the lagged valued of dependent
variable in case of autocorrelation in the errors as follows i e, = Y c,_|+I^^A e_+v .Use

Peron's critical values for the null hypothesis of unit root Y=0, in case of structural
change. If there is a unit root, take the difference of the original series and repeat the
whole procedure, otherwise conclude that the present model is the best. ;

Rezultati ove metodologije mogu se kla- The results of this methodology can be
sifieirati u pet kategorija kako slijedi (Au et classified in five categories as follows (Au
al 2005): et al 2005):

(1) Stacionaran - utjecaj vanjskih pore- (l) Stationary - the impact of external
meéaja postupno se smanjuje s vremenom. shocks would gradually diminish over time.
Ovo bi znaCiio da ce se dugoroano broj tu- This would imply that in the long run, the
rista vratiti na prvobitnu konstantnu razinu. number of tourists would return to the origi-

(2) Trend-stacionaran - utjecaj vanjskih "^1 constant level.

poremeóaja postupno se smanjuje s vreme- (2) Trend-stationary - the impact of ex-
nom. U ovom bi se sluCaju broj turista vra- ternal shocks would gradually diminish over
tio na dugoroCni trend. Stoga, u ovakvim time. In this case the number of tourists
siuCajevima utjecaji stvoreni poremeéajima would return to its long-term trend. Thus, in
su privremeni. these cases the impact created by shocks is

temporary.
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(3) Sluíajni pomak - utjecaj vanjskih
poremecaja na nestacionarnu seriju ne sma-
njuje se s vremenom. To bi znaéilo da se
utjecaj vanjskih poremecaja na nestacio-
narne serije ne bi smanjivao s vremenom, a
to bi opet upucivalo na stalan uíinak na broj
turista.

(4) SluCajni pomak s ßlanom centraine
íendencije - utjecaj vanjskih poremeéaja na
nestacionarnu seriju s Clanom centraine len-
dencije ponaSa se na isti naCin kao i (3)
osim sto se serija pomiCe gore ili dolje. UCi-
nak poremecaja na takvu seriju je perma-
nentan.

(5) SluCajni pomak s Clanom centraine
tendencije i trendom - utjecaj poremeéaja
na nestacionarnu seriju s Clanom centraine
tendencije i trendom ne smanjuje se s vre-
menom. Medutim, buduci da serija podataka
pokazuje trend, promjenama u broju turista
doprinose kako trend tako i poremeóaj.
UnatoC tomu sto je utjecaj ovih poremeéaja
na takvu seriju permanentan, rast broja tu-
rista voden je trendom. Stoga utjecaj nije
tako gtetan kao u (3) i (4).

3. PODACIIEMPIRUSKI
REZULTATI

Izabrali smo broj noéenja stranaca kao
najvjerojatniji pokazatelj broja turista u Tur-
skoj. MjeseCne podatke o stranim dolascima
sakuplja Sredisnji ured za sigurnost, a Dr-
áavni statistiCki zavod ih strukturira tabelira
i prezentira korisnicima. Nakon oblikovanja
kvartalnih podataka, poCinje se s grafiCkim
prikazom podataka vremenskih serija.

(3) Random walk - the impact of exter-
nal shocks on non-stationary series would
not diminish over time. This would imply
that there would be a permanent effecl on
the number of tourists.

(4) Random walk with a drift - the im-
pact of external shocks on a non-stationary
series with a drift behaves exactly the same
as (3) except that the 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-stationary
series with a drift and a trend would not di-
minish over time. However, since the data
series exhibits a trend, both the trend and
the shock contribute to the changes in the
number of tourists. Although the impact of
these shocks on such a series is permanent,
the growth in the number of tourists is gov-
erned by a trend. Thus, the impact is not as
harmful as in (3) and (4).

3. DATA AND EMPIRICAL
EINDINGS

We have selected the number of over-
night visits of foreign nationals as a most
probable proxy for the tourist numbers of
Turkey. The monthly data on foreign arri-
vals are collected by General Directory of
Security. State Institute of Statistics has
tabulated and presented to us. Quarterly data
has been produced by us from the monthly
data. We start with a plot of time series data.
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Slika L Vremenski graßkon dolazjak turista u Tursku po kvartalima
(I993:Ql-2005:Q3)

Figure I. Time Plot of Quarterly Tourist Arrivals of Turkey (I993:Ql-2005:Q3)
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LetimiCnim pregledom Slike 1 mogu se
razabrati sljedeói zaklJuCci: (1) Jasan Je se-
zonski obrazac. Trebamo oiekivati ili de-
terministiCku ili stohastiCku sezonalnost. (2)
UoClJiv je lagano rastuói trend. Prema tomu,
trebali bismo opet oCekivati jediniCni kori-
jen na razinama ili deterministiiki vremen-
ski trend. (3) OCita Je promjenjiva (rastuia)
varijanca u vremenu. Kako bi se sprijeCili
potencijalni prekidi uzrokovani nekonstan-
tnom varijancom, seriju treba preoblikovati
logaritamskom transformacijom. (4) Nega-
tivni uéinak tragiCnog zemljotresa u kolo-
vozu 1999. lako je vidljiv na slici. Sintetska
varijabla koja predstavlja ovaj dogadaj oCe-
kivano Je statistiCki znaCaJna. (5) Na slici je
vidijiva joä Jedna vazna karakteristika turi-
zma u Turskoj, a to je postojanje Jasne
strukturalne promjene poCevsi s 2003. godi-
nom. Ta se pozitivna promjena moze pripi-
sati ekonomskoj stabilnosti koja je proizvod
politiCke stabilnosti dobivene parlamentar-
nom veóinom jedno-stranaôke vlade. (6)
Takoder je jednako vazno napomenuti da
nema znakova negativnog ucinka rata s Ira-

From a ctirsory examination of Figure 1
above, several points can be detected. (1)
Needless to say the seasonal pattern. We
should expect seasonality either determinis-
tic or stochastic. (2) There is a slightly in-
creasing trend. Therefore we should again
expect a unit root at levels or a deterministic
time trend. (3) There is an obvious non-con-
stant (increasing) variance over time. To
prevent the potential disruptions to be
caused by non-constant variance, we should
log transform the series. (4) The negative ef-
fect of tragic earthquake in August 1999 can
be seen easily from the figure. A dummy
variable representing this event is expected
to be statistically meaningful. (5) Another
important feature of the Turkish tourism that
can be detected from the figure is that there
is a clear structural change beginning from
2003. That positive change could be attrib-
uted to the economic stability which is an
outcome of the political stability gained by
parliamentary majority of one-party gov-
ernment. (6) Another equally important
point to be made is that there is no sign of
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kom koji je izbio u ozujku 2003. Ovo se
moze djelomiCno objasniti Cinjenicom daje
dogadaj poCeo i zavrsio prije vrhunca se-
zone.

Kao prvi korak u analiziranju proveden
je test hi-kvadrat Ljung-Boxa kako bismo
izabrali primjere auto-korelacijske funkcije
(ACF), te kako bismo ustanovili postojanje
ili nepostojanje sezonskih ili nesezonskih
jediniCnih korijena. Rezultati na slici 2 su
dobiveni logaritamskom ransformacijom se-
rije.

negative effect due to Iraqi war out-broken
at March 2003. This can be partly inferred
as the event started and finished before the
pick season.

As a first step of the analysis we conduct
a Ljung-Box ehi-square test for sample auto-
correlation function (ACF) to establish
whether or not seasonal and non-seasonal
unit roots exists. The results presented at
Figure 2 below are carried out over the log
transformed series.

Slika 2. Primjer auto-korelacijske funkcije dolazaka turista

Figure 2. The Sample Auto-correlation Function of Tourist Arrivals
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Ukupni koeficijenti statistiCki su zna-
Cajnl i vrlo se polagano smanjuju tijekom
vremena, sto je pokazatelj razina jediniCnih
korijena na razinama. ZnaÔajni koeficijenti
u sezonskim razdobljima, na drugoj strani,
pokazuju sezonske jediniCne korijene.

Iako su trend i sezonalnost oCite kompo-
nente dolazaka turista u Tursku, polazi se od
pretpostavke da su obje ove komponente
deterministiCke. Na Tablici 2 pokazani su
najvjerojatniji deterministiCki trendovi i
sezonski modeli uz komponente strukturnih
promjena. Varijabla deterministiCkog trenda
TIME poprima vrijednosti í = 1, 2, ..., 51,

The overall coefficients are statistically
significant and decreasing very slowly over
the lag numbers, a case which is an indication
of unit roots at levels. Significant coefficients
at seasonal periods on the other hand are the
indicative of seasonal unit roots.

Although the trend and seasonality are the
obvious components of Turkey's tourist
arrivals, we have to start with an assumption
that both of these components being deter-
ministic. In Table 2 we present the most
probable deterministic U-end and seasonal
model together with structural change
components. The deterministic trend variable
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poCevsi s prvim kvartalom 1993. do treóeg
kvartala 2005. Sintetska varijabla D99 je
koriStena za zemijotres 17. kolovoza 1999.
uzevsi vrijednost I u trecem kvartaiu 1999.,
a u svim drugim razdobljima 0. Druga sin-
tetska varijabla D03 predstavlja strukturalnu
promjenu konstantnog Clana, poCevsi od
2003. ima vrijednost 1 u svim razdobljima
od prvog kvartala 2003. do kraja podataka, a
u svim razdobljima prije 2003. 0. Sintetska
varijabla TD03 je rezultat multipliciranja
varijabla TIME i D03 a predstavlja struktu-
ralnu promjenu u nagibu trend varijable
TIME. Sezonske sintetske varijable Dl, D2
and D3 imaju vrijednost 1 u svakom od
kvartala 1. 2 i 3, a u drugom 0.

TIME runs as t=l, 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 earthquake
taking the value 1, for the third quarter in
1999, zero for al! the other periods. Another
dummy variable D03 stands for the structural
change in constant term, starting from the
year 2003 it takes the value 1 for all the
periods beginning from the first quarter of
2003 till the end of data, and zero for all the
periods before 2003. The dummy variable
TD03 is an outcome of multiplication TIME
and D03 variables and it stands for the
structural change in the slope of trend
variable TIME. Seasonal dummies Dl, D2
and D3 take the value 1 for the quarters 1, 2
and 3 respectively and zero otherwise.

Tablica 2. Procjena koeßcijenata deterministiíkog trenda i sezonalnosti

Table 2. Coefficients Estimates of Deterministic Trend and Seasonality

Varijable'' Std. devijacija beta

Variables" Sid. Error baa

Const.

TIME

D99

D03

Dl

D2

D3

TD03

14.056

0.0160

-0.330

-2.028

-0.449

0.345

0.716

0.0483

0.046

0.002

0.115

0.485

0.044

0.044

0.045

0.011

-

0.426

-0.082

-1.501

-0.352

0.271

0.561

t .651

306.323
10.658

-2.876

-4.183

-10.203

7.870

15.962

4.567

0.000
0.000

0.006

0.000

0.000

0.000

0.000

0,000

Opaska: a: zavisna varijabla: LNTURS. b: nestandardizirani koeficijenti. beta: standardizirani ko-
eficijenti. prilagodeni R-square (koeficijent odredenja): 0.962, DW statistika: 1.556.

NOTES: a: Dependent Variable: LNTURS. h: Unstandardized Coefficients, beta: Standardized
Coefficients. Adjusted R-square: 0.962. DV^ Statistic: ¡.556.

Rezultati Tabele 2 otkrivaju da se sve
pojedine procjene parametara statistiCki ra-
zlikuju od 0, Cak i na razini znaèajnosti od I
%. UnatoC tako velikom broju parametara u
modelu, prilagodeni koeficijent odredivanja
je jos uvijek na visini od 96%. Durbin-

An examination of the estimation results
presented in Table 2 above reveals that, all
the individual parameter estimates are sta-
tistically different from zero even in I %
significance level. In spite of such a large
number of parameters in the model, the ad-
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Watson-ova donja i gornja kritiCna granica
testa za 50 opazaja i 7 parametara (osim
konstantnog eiana) iznose 1,246 and 1,875
(Gujarati 1995, str.8I8). U danom modelu,
DW test veliCina je veca od donje granice
testa. Ne moze se jednostavno prihvatiti nul-
hipoteza o nepostojanju auto kore I acije os-
tataka ovog modela. Statistika prema DW
od 1,556 naiazi se izmedu nizih i visih kriti-
Cnih vrijednosti, prema tome vrijednost pri-
pada inkonkiuzivnom podruCju. Buduci da
je potrebno podrobnije objasniti autokorela-
ciju i jediniCne testove, provodi se test
HEGY za sezonske jediniCne korijene i test
DF nesezonskih jediniCnih korijena za os-
tatke procijenjenog modela.

Za izvodenje testa HEGY za odredivanje
sezonskih jediniCnih korijena konstruirane
su varijable ^i,,, , e2r-l ' ^3/-i ' ^4f-i iz os-
tataka deterministiCkog modela kao sto je
opisano u 3. koraku na Tabeli 1. Zatim se
procijenila pomoéna regresija testa HEGY i
njegov ograniCeni oblik za a^-a4=0. Re-
zultati su prikazani na Tablici 3 dolje.

justed coefficient of determination is still at
a high level of 96 %. 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 hypothe-
sis 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 sea-
sonal unit roots and DF test non-seasonal
unit roots for the residuals of the estimated
model.

To perfonn HEGY test for seasonal unit
roots we have constructed variables e|,_i,

^2/-i ' ^3/-t 3"'! ^4i-i from the residuals of
deterministic model as outlined in step 3 of
Table 1. Then we have estimated the auxil-
iary regression of HEGY test and its re-
stricted form for 03 = a^ = 0. The results
are presented in Table 3 below.

Tablica 3. Procjena parametara regresije HEGY

Table 3. Parameter Estimates of HEGY Regressions

Modell' Varijable" Procjena
parametara

Standardna
devijacija t statistika

Models Variables Parameter
Estimates

Standard
Errors t Statistics

NeograniCene

Unrestricted

-0.130

-0.388

0.046

-0.250

0.055

0.090

0.100

0.097

-2.346

-4.292

0.468

-4.370

0.024

0.000

0.642

0.000

OgraniCene

Restricted

-0.128

0.398

0.065

0.106

-1.971

3.747

0.055

0.001

Opaska: ( I ) Linéame regresije kroz ishodiste (2) zavisne varijable:

NOTES: (I) Linear Regressions through the Origin (2) Dependent Variable:
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Ovdje se samo treói parametar u modelu
bez ograniCenja Cini neznaCajnim. Odbaci-
vanjem 3. sezonske varijable, isti se model
moze ponovno procijeniti. Dakako, §to se
tiCe ograniCenog testa F, statistiCki test neée
biti jednostran. Zapravo, test HEGY ne
pretpostavlja takvu vrstu procjene modela.
Stoga se nastavlja s izvodenjem ograniCe-
nog testa F kako bi se testirali sezonski je-
diniôni korijeni.

Here only the third parameter in the un-
restricted model seems to be not significant.
Dropping the third seasonal variable, the
same model could be re-estimated. How-
ever, as far as restricted F test is concerned,
test statistic will not be biased. In fact
HEGY test does not have any provision for
that sort of model estimates. Hence we go
forward to perform the restricted F test for
seasonal unit roots.

Tablica 4. Rezultati sezonalnosti regresija HEGY

Table 4. The Results of HEGY Seasonality Regressions

Rcgresije
Suma ostataka

kvadrata
Stupnjevi slobode Durbin Watson R Kvadrat

Regressions
Residual Sum of

Squares
Degrees of
Freedom

Durbin Watson
R

Square

Neo granitene

Unrestricted

Ograniíene

Restricted

0.392

0.569

43

45

2.00

1.90

0.51

0.29

Na Tablici 4 ograniCena i neograniCena
suma ostataka kvadrata je 0,569 i 0,392,
broj OgraniCenja je 2, broj promatranja je
49, i broj parametara u potpunom modelu je
4. Stoga je izraCunata F vrijednost kako sli-
jedi:

F^^,=[(0.569-0.392)/2]: [0,392/(49-4)1

=10,172

KritiCna vrijednost prema Hylleberg et
al (1990) je 3,08. Buduéi da statistiCki test
preiazi kritiCnu vrijednost, nulta hipoteza se
odbacuje. Zbog toga nisu zabiljezeni sezon-
ski jediniCni korijeni. Prema t-statistici pri-
kazanoj na Tabeli 3 za nesezonske i polu-
godiSnje paramètre jediniCnih korijena nulta
hipoteza jediniCnih korijena bi se trebala
odbaciti. Medutim. buduci da ovi obiCni t-
testovi nisu robusni, trebamo primijeniti DF
test na nesezonske jediniCne korijene.
Rezultati testa DF su prikazani na Tablici 5.

In Table 4, the restricted and unre-
stricted residual sum of squares are 0.569
and 0.392, number of restrictions is 2, num-
ber of observations is 49, and number of pa-
rameters in full model is 4. Hence the
calculated value of F statistic is

^cal = i(0.569 - 0,392) / 2] : [0,392/(49 - 4)]

=10,172

The critical value reported by Hylleberg
et ai (1990) is 3.08. As the test statistics ex-
ceeds the critical value, we reject the null
hypothesis. Therefore no seasonal unit roots
have been detected. According to the t-sta-
tistics 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 5.
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Tablica 5. Dickey-Fuller test jediniënih korijena za razine

Table 5. Dickey-Fuller Unit Root Test for Levels

Koetlcijent

Coefficienl

-0.780820

Std. devijac. t-statistika

Sid. Error l-Slatistic

0.140049 -5.575330''

Prob. DW

Prob. DW

0.0000 l.%8608

No l.pp MOO

AIC

AIC

-1.749835

Opaska: (a) zavisna varijabla: A4^,, (b) DF test stalistike, MacKinnon (1991) kritiôke vrijednosti
za odbijanje hipoteze jediniCnog korijena su -2.61, -1.95 i -1,62 za 1, 5 i 10 % s obzirom na svaku
pojedinaCnu. Uzorak (prilagoden): 1993:2 2005:3 Ukljuöena promatranJa: 50 nakon uskladivanja
krajnjih toCaka.

NOTES: (a) Dependent Variable: á^e,. (b) DF Test Statistic. MacKinnon (1991) critical values
for rejection of hypothesis of a unit root are -2,61, -J,95 and -¡.62 for I. 5 and 10 % .significance
levels respectively. Sample (adjusted): ¡993:2 2005:3 Included observations: 50 after adjusting
endpoints

Buduéi da je Durbin-Watson o va vrijed-
nost blizu 2. vidljivo Je da u pomocnoj reg-
resiji nema autokorelacijske strukture. Kako
je dobiveni rezultat testa -5,57 manji od kri-
tiCne vrijednosti -2,61,-odbacuJe se nulta hi-
poteza nesezonskih jediniénih korijena.
Peron (1989) izvjeâcuje o kritiínoj vrijed-
nosti od -4,24 ako je X^0,5, proporcionalno
s promatranjima koja datiraju od prije pre-
kida. To Je toCka kada Je maksimalna raz-
lika izmedu dviJe vrijednosti na razini
znaCaJnosti od 5%. NaS statistiCki test pre-
lazi Peronovu kritiCnu vrijednost i u apso-
lutnim vrijednostima ponovno istiCuói da
nema Jediniönog korijena.

4. ZAKLJUCCI

Testiranje hipoteze jediniCnog korijena,
koJom se tvrdi da Je procès generiranja po-
dataka nestacionaran, u sluôaju dolazaka tu-
rista ima vazne implikacije za one koji
donóse politiCke odluke. Ako su, na primjer,
dolasci turista obiljezeni jedinifinim korije-
nom, to podrazumijeva da su poremeéaji u
doiascima turista stalni. Medutim, ako su
dolasci turista bez jediniönog korijena, tada
to podrazumijeva da su poremeéaji u doias-
cima turista privremeni. Ova studija doka-
zuje hipotezu Jediniönog korijena s obzirom
na dolaske turista u Tursku u sluöaju struk-

Durbin-Watson statistic being close to 2,
shov/s that there is no autocorrelation struc-
ture in this auxiliary regression. As the test
statistic -5.57 is less than critical value -
2.61, we reject the null hypothesis of non-
seasonal unit roots. Peron (1989) reports a
critical value of-4.24 for >.=0.5, the propor-
tion of the observations occurring prior to
the break. This is the point when the maxi-
mum difference between the two statistics
occurs at 5 percent significance level. Our
test statistic exceeds the Peron's critical
value in absolute terms as well, pointing out
again that, there is no unit root.

4. CONCLUSIONS

Testing for unit root hypothesis, which
asserts that the data generating process is
non-stationary, in the case of tourist arrivals
has important implications for policy mak-
ers. If, for instance, tourist arrivals are char-
acterized by a unit root, then it implies that
shocks to tourist arrivals are permanent.
However, if tourist arrivals are without a
unit root, this implies that shocks to tourist
arrivals are temporary. This study provides
evidence on the unit root hypothesis for
tourist arrivals to Turkey in case of struc-
tural change, using a modification of the
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turalne promjene, koristeói modifikacije ra-
nijih metoda. Rezultati testova nam
dozvoljavaju da odbacimo nultu hipotezu
jediniíínog korijena, zakljuCujuói da vanjski
poremeéaji imaju privremen uCinak na do-
laske turista u Tursku.

Rezultati sa Tablica 2, 3, i 4 istiííu neko-
liko vaínih tema. Vremenske serije dola-
zaka turista u Tursku imaju deterministiike
komponente. To bi znaCilo da na turiste
permanentno ne utjeíe nikakav oblik vanj-
skih poremecaja i da se oni prilagoduju turi-
stiCkim destinacijama kad god prime vijest
0 ovim poremeéajima. Kao Sto smo ranije
spomenuli, iscrpno izvjestavanje o ratu s
Irakom mogio je imati ozbiljan negativni
uôinak na dolaske turista da je proees bio
sluiajnog hoda, Vazno je naglasiti da od
105 emitivnih zemalja skoro 80% dolazaka
turista u Tursku otpada na europske zemlje
skupa sa Srednjim Istokom.

Tri su strukturalne promjene unutar de-
lerministiCkih komponenti primijecene i kod
sintetskih varijabli. Zemljotres iz kolovoza
1999. je imao znaCajan ali i privremen ne-
gativni uiinak na turistiCku potraznju. Rela-
tivna politiCka stabilnost koja je poCela
2003. dala je zamaha rastu turistiike potraz-
nje za Turskom pojaCavanjem nagiba trenda
1 smanjivanjem parametara intercepcije.

Mora se naglasiti da ova analiza koristi
ukupne dolaske turista. Buduéa bi istraziva-
nja mogla razmatrati uCinak poremeóaja na
pojedine zemlje i na posebnu klasifikaciju
turista, na primjer na poslovne putnike, gru-
pne putnike ili mlade koji putuju s ruksa-
cima, itd. Primjerice, koristenjem grupa
podataka za nekoliko vaznih izvora potraz-
nje za turizmom u Turskoj kroz niz godina,
test grupe jediniCnih korijena bi mogao dati
pouzdanije rezultate.

Opaska:

Ovaj je znanstveni rad izraâen uz ßnan-
cijsku potporu Vijeca za znanst\>eno i teh-
nolosko istrazivanje, a hroj projekta je:
106K099.

previous methods. The test results allow us
to reject the null of unit root hypothesis, im-
plying that external shocks have a temporary
effect on Turkey's tourist arrivals.

Our results from Table 2, 3 and 4 high-
light several important points. First, Tur-
key's time series of tourist arrivals have
deterministic components. This would imply
that tourists are not permanently affected by
any form of external shocks and they make
adjustments to their tourism destination
whenever news of these shocks is received.
As mentioned earlier, the extensive media
coverage of Iraq war could have had a seri-
ous negative effect on the number of tourist
arrivals if the process has been a random
walk. It must be noted that among the 105
source countries are European countries to-
gether with Middle East making up nearly
80 percent of tourist arrivals into Turkey.

Three structural changes within the de-
terministic components have been detected
as well by dummy variables. The earthquake
of August 1999 has a significant but tempo-
rary negative effect on tourism demand. The
relative political stability started from 2003
has given a momentum to the growth in
tourism demand for Turkey, by increasing
the slope and decreasing the intercept pa-
rameters.

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 travellers,
backpackers, group travellers etc. For in-
stance, using panel data for several impor-
tant sources of demand for Turkey's tourism
over a number of years, a panel unit root test
may reveal more reliable results.

Remark:

This research paper is financially sup-
ported by The Scientific and Technological
Research Council of Turkey with the project
number: 106K099.
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