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Absract

This study aims to empirically investigate the theoretical
relationship between exchange rate, inflation and average
tourist expenditure within the context of the Turkish economy.
The causal relationship between the exchange rate, inflation
and average tourist expenditure has been investigated by using
the Toda-Yamamoto test. According to the findings of the
Toda-Yamamoto test, a one-way causality at a 5%
significance level from average tourist expenditure to inflation
and bidirectional causality at a 1% significance level between
the exchange rate and inflation have been identified. On the
other hand, no causal relationship has been found between
average tourist expenditure and the exchange rate. The co-
integration, long and short-term relationships among the
parametres have been analyzed by using the ARDL (4,0,0)
bound testing model. The F-statistic value estimated .by
utilizing the ARDL (4,0,0) model had remained below the
upper bound values determined by Pesaran et al. (2001) at the
1% and 5% significance levels. This result led to the
acceptance of the null hypothesis, which states that there is no
long-run co-integration relationship between the parametres.
Consequently, it has been concluded that there is no
significant co-integration relationship between average tourist
expenditures and the exchange rate and inflation in the long
term. The findings of the study indicate that changes in
exchange rates and inflation have 'no statistically significant
effect on average tourist expenditure.
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1. Introduction

The tourism industry has an”important place in the economic and cultural development of

countries, especially due to its positive contributions to the economies of developing countries. These
are accommodation and travel activities of individuals, either collectively or individually, outside their
permanent residences fora short period of time for health, pleasure, education, education, education,
sports, entertainment, recreation and socio-cultural reasons, without considering any commercial or
political purpose. The tourism industry in the world had begun to play an important role in
determining state/government policies due to its important role in economic development after the
Second World War in line with the demands and needs of people. Tourism activities, especially in
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Europe, started with the gradual development of transportation opportunities thanks to
industrialization after the Second World War, the increase in people's income levels and individual
activities for entertainment and relaxation purposes due to the stress caused by the intense work
tempo. Tourism activities had gained new momentum in the 1970s with the start of mass tourism
organized by Thomas Cook in England. Tourism sector had become one of the fastest growing sectors
since the 1980s, thanks to technological advances in transportation and communication, investments in
the tourism sector, tax and incentive policies, the banking sector and the influence of globalization.
Today, technological advances, improvements in living standards and the freedom of travel brought
about by globalization have led to a rapid increase in the number of people participating in tourism
activities. As a natural consequence, the tourism sector has become one of the fastest-growing
industries in the world. Global tourism increased by 57% between 1980 and 1990, 55% between 1990
and 2000 and approximately 40% between 2000 and 2010. In numerical terms, the number of tourists,
which was 277 million in 1980, reached 435 million in 1990 and 674 million in 2000. Between 2000
and 2019, the tourism sector grew by 122% in terms of the number of people participating in tourism
activities. However, in 2020, the sector had contracted by 72% compared to the previous year due to
Covid-19. As can be seen from the figures, the international tourism sector is growing rapidly and
although the tourism sector has experienced serious declines in some periods due to both the pandemic
and the economic conjuncture, it has generally maintained its growth trend. The tourism sector, which
continues to develop despite terrorism, epidemics, natural disasters and economic crises, makes a
significant contribution to the national income of developing countries by supporting other sectors,
contributing to the balance of payments through foreign exchange revenues, encouraging regional
development. Due to the overabundance of supply and the elasticity of demand in the tourism
industry, tourism is affected very rapidly and seriously by wars, natural disasters, environmental and
technological disasters, terrorism, economic and financial crises and epidemics. This circumstance
also leads to easy changes in the consumption preferences and expenditures of local and foreign
tourists.

Foreign exchange flows resulting from international tourism increase the supply of foreign
exchange in tourist receiving countries, while creating a positive effect on the demand for foreign
exchange in tourist-sending countries. In this context, the tourism sector stands out as an important
source of foreign exchange income, especially for developing countries experiencing balance of
payments problems, and plays a balancing role in the balance of payments. In addition, the tourism
industry's impact on foreign exchange supply and demand arises from its nature of export and import.
Similar to the export of goods, the sale of tourist goods and services increases the supply of foreign
currency. On the other hand, the expenditures made by citizens on their international trips and the
imported inputs required by the sector constitute the demand for foreign currency.

When analzing the relationship between tourism and inflation, inflation is defined as a continuous
rise in the general price level within an economy. It is not possible for the increase in the general price
level not to increase the prices of touristic goods and services produced and marketed in the country.
In the tourism sector, the price factor is a determining element in the context of competition.
Especially in countries like Turkiye that follow a competitive strategy based on price advantage, the
presence of inflation can lead significant disadvantages to the sector. In addition to the effects of
inflation on the tourism sector, tourism itself can also have regional supply and demand inflationary
effects. Intense demand for a region for touristic reasons may cause the prices of goods and services in
that region to increase. Demand, particularly from tourist groups with high income and spending
levels, can put pressure on the general price level in the local economy. One of the most important
factors affecting demand in the tourism sector is price. In both international and domestic tourism
activities, the tourist consumer makes his/her final decision after comparing the prices of the holiday
region he or she is considering to spend his/her holiday with the prices of competing countries, regions
and alternative holiday opportunities. Tourist consumers tend to choose tourism destinations where
they can spend their holidays according to their income. Therefore, while tourism regions with low
domestic prices may cause an increase in tourist demand, tourism regions with high domestic prices
may cause a decrease in tourist demand. In this context, we can visualize the effect of exchange rate
and inflation volatility on international tourist expenditures in a simple way as follows.
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Graphic 1. The effect of inflation and exchange rate and inflation fluctuations on international
tourist expenditures
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Graphic 1 shows the impact of exchange rates and inflation on tourist spending. When the
exchange rate rises, foreign tourists' spending power in local currency may decrease; similarly, rising
inflation may limit tourists' spending levels by increasing holiday costs. Both situations affect the
average tourist spending. In this context, when the exchange rate and inflation follow a stable trend,
international tourist spending can be more predictable and higher.

In the study was investigated the effect of exchange rate and inflation changes on the
expenditures of international tourists coming to Tlrkiye. The objectives of the study were determined
as follows.

To find out whether there is a positive or negative relationship between the variables.

e To investigate the co-integration, long and short-term relationship between variables.
e To analzye empirically the relationship between exchange rate and inflation volatility and
average tourist expenditures.
In this context, the main purpose of the study is to determine whether and how macro-economic
factors such as exchange rate and inflation affect the average spending of tourists or not. In line with
this purpose, a comprehensive literature review was conducted on the subject in the study.

In the introduction section, which is the first part of the study, a theoretical explanation was made
about the general structure and development of the tourism sector in the context of the purpose of the
study. In the second part of the study, national and international empirical studies on the subject were
evaluated. The third section of the study includes the data used in the study and the methodology of
the study. The data used in the study were analyzed using the ARDL bounds testing method and
evaluations were made based on the obtained results.

In the fourth and final part of the study, the findings obtained from the ARDL bounds test and the
Toda Yamamato causality test, which were conducted to determine in what direction and to what
extent the average expenditures of tourists visiting Tirkiye are affected by the volatility in exchange
rates and inflation rates were explained in an academic way and suggestions were made in the context
of these experimental results. The findings of the study are specific to Tirkiye and are expected to
guide policy makers and tourism sector investors on how international tourist expenditures will
respond to exchange rate and inflation volatility.

2. National and International Literature Review

The impact of inflation and exchange rate changes on the tourism sector, revenues and tourist
expenditures has an important place in theoretical and empirical literature. Advances in econometrics
enable more reliable analyses to be carried out. The results obtained may vary depending on the
analysis methods used in the countries and the characteristics of the variables.
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2.1. National Literature Review

Akarsu (2023) Investigated the relationship between exchange rate, inflation, number of tourists
and economic growth for Turkiye. In the analysis of monthly data of relevant variables covering the
period 2009-2020 with the VAR model and Toda Yamamoto causality test, it was found that
international tourist arrivals affect economic growth in the short and long term. Additionally, it has
identified a one-way causal relationship from economic growth to exchange rate and inflation and
from exchange rate to inflation.

Ayan&Degirmenci (2024) Analzyed the factors affecting international tourism demand for
Turkiye. In their research using the Gravity Model-Fuzzy Regression approach using the 2019 data of
the analyzed variables, they found that the distance, expenditure, population and exit variables were
statistically significant, but the population variable was positive and fuzzy under all conditions.

Balim&Kaygisiz (2022) Examined the relationship between inflation and tourism forTirkiye by
using the ARDL bounds test and Granger causality approaches. In their analysis using data covering
the period January 2008 — September 2021, only one-way causality from food inflation to international
tourist arrivals had been identified.

Baykul (2024) Analyzed the relationship between real effective exchange rate and tourism
revenues for Tirkiye. The study used monthly data for the period 2003-2024. The effect of the real
effective exchange rate on tourism revenues was analyzed with the ARDL model. In the study, it was
found that a one-unit increase in the real effective exchange rate reduced tourism revenues by about
0.80% in the long term.

Bingdl et al (2020) Analyzed the relationship between tourism receipts and macroeconomic
factors. The study used annual data for the period 1986-2019 for the exchange rate, employment, GDP
and inflation variables. In the study, a long-term relationship between the variables was determined
with the Fourier ADL cointegration test. Additionally, they had identified a one-way causality from
exchange rates and inflation to tourism revenues and from tourism revenues to employment.

Demirel et al. (2013) Analyzed the impact of exchange rate volatility on the tourism sector for
Tirkiye. Using quarterly data for the period 1994:1-2006:4 by using the EGARCH method, they found
that tourists were not significantly affected by real exchange rate volatility.

Glilcu (2024) Analyzed the relationship between the real exchange rate and tourism revenue for
the period 2005-2020. In the study by using Frequency Domain Causality and Sliding Window
Causality Analyses, had identified causality from the real exchange rate to tourism revenue in the long
run at a significance level of 1%.

Gunduz et al. (2023) Analyzed the effect of real effective exchange rate on average tourist
expenditure in the context of Turkiye. The study analyzed the annual data of average tourist
expenditure and real effective exchange rate variables covering the 2002-2022 period with the
Johansen cointegration and Granger causality test. In the study, they found a significant relationship
between the real effective exchange rate and the average expenditure per tourist in the short and long
term. also had found a one-way causality relationship in the long run and a two-way causality
relationship in the short run.

Isik (2010) Investigated the relationship between foreign tourist expenditure and tourism
revenues in Tlrkiye for the period 1970-2008. In the study by using Granger causality and Johansen
cointegration methods, had found a bidirectional long-term causality between average tourist
expenditure and tourism receipts

Kanca (2015) The study investigated the relationship between tourism receipts and economic
growth in the context of Tirkiye. By using the data of economic growth and tourism incomes
variables for the period 1980-2013, Granger causality and EKK analysis methods have determined that
economic growth positively affects tourism incomes and that there is a one-way causality from
economic growth to tourism incomes.
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Karadag (2021) The study has investigated the impact of tourism receipts on Consumer Price
index. The study conducted with monthly CBRT data for the period 2003:01-2020:12 and had found
bidirectional causality between tourism receipts and consumer price index as a result of the Wald test.

Mestanoglu& Yildirnm (2021) Examined the impact of exchange rate volatility on the Turkish
tourism industry. Monthly data for the period 01/2003-09/2019, were used in the study. International
tourist arrivals and tourism receipts were taken as dependent variables and the currency basket,
inflation and interest rate were taken as independent variables. As a result of Johansen cointegration
and Granger causality analyses, it was determined that exchange rate volatility had no effect on
international turist arrivals coming to Turkiye and tourism receipts.

Ogan&Sevim (2020) Investigated the causal relationship between real exchange rate and tourism
sector for Tirkiye. As a result of the Granger causality analysis conducted by using monthly data for
the 2012-2018 period, a one-way causal relationship had been found from the real exchange rate to
average tourist spendings.

Ocal et al. (2021) Investigated the macroeconomic factors affecting international tourist arrivals
for Turkiye for the period 1990-2017. by using a VAR model with four variables, net export, growth,
inflation and tourist number data had been used. While the study found that inflation was the factor
that most affected the international turist arrivals, it also found a bidirectional causality between
growth and the international turist arrivals.

Ozcan (2015) Investigated the relationship between tourism rreceipts and macroeconomic
variables in Tilrkiye by using interval panel data analysis. In his study by using annual data for the
period 1995-2011 on tourism receipt, real GDP, consumer price index, real exchange rate and political
stability index, had found that real GDP, consumer price index, real exchange rate and political
stability index affect tourism receipt.

Sen&Sit (2015). Analyzed the impact of exchange rates on international tourism receipts
specifically in Turkiye. In the study conducted by using monthly data for the period 2000-2012, Toda-
Yamamoto and Bootstrap-based Toda-Yamamoto causality tests were applied. As a result, it was
determined that the real exchange rate has a significant effect on tourism receipts.

Seving (2013) Investigated the causal relationship between the US dollar, tourist arrivals and the
economic crisis years in the context of Turkiye. Annual data of the analyzed variables for the 1978-
2011 period were examined with the Granger causality approach. In the study a causality relationship
was identified from the crisis years to the US dollar. On the other hand, no Granger Causality
relationship was found between the US Dollar exchange rate and international tourist arrivals.

Sit&Sen. (2022). Analyzed the relationship between tourism receipts and inflation for Tirkiye.
The relationship between tourism receipts and inflation in Turkiye was examined by using monthly
data for the period January 2000 - December 2020. As a result of frequency distribution and
Bootstrap-based Toda-Yamamoto causality tests, it was determined that there was a mutual causality
relationship between the two variables.

Tengilimoglu&Kuzucu (2019) Examined the relationship between exchange rate volatility and
average international tourist spendings for Turkiye by using Granger causality and regression analysis.
In the study, quarterly data for the period 2003-2018 had been tested with Regression and Granger
causality analysis. The Granger Causality test had identified a causality from the exchange rate to
average tourist spendings. Furthermore, regression analysis had revealed that average tourist spending
decreased as the exchange rate increased.

Timur&Mert (2021) Investigated the asymmetric relationship between tourism revenues and the
real exchange rate. The study used data from the period 2003: Q1-2020: Q1. In their study using the
ARDL model, they found that there is an asymmetric relationship between the exchange rate and
tourism revenues in the long term and a symmetric relationship in the short term.

Uguz&Topbas (2011) Investigated the effect of exchange rate volatility on tourism demand for
the period 1990-2010. The study used monthly data on tourist arrivals and the exchange rate for the
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period 1990-2010. In their study by using the EGARCH method, they had identified a statistically
significant long-term relationship between tourism demand and exchange rate volatility.

Yildirim et al. (2017) Analyzed the relationship between inflation and tourism revenues in
Tirkiye. The study used monthly data on inflation and tourism revenues for the period 2005-2015. By
using the Johansen Co-integration and Vector Error Correction approaches, they found that inflation
negatively affects tourism revenues and that there is a long-term relationship between variables

2.2. International Literature Review

Achyar&Hakim (2021) Investigated the co-integration and long-run relationship between
tourism expenditure, inflation, interest rate and economic growth in Aceh special administrative region
of Indonesia for the period 1990-2019. have found a long-run relationship between economic growth,
tourism expenditure, inflation and interest rates using the Johansen co-integration test.

Athari et al. (2020) Examined the impact of exchange rates and inflation rates on the tourism
industry. The study used a panel dataset consisting of 76 destinations covering for the period 1995—
2017. By using Pooled OLS and Generalized Method of Moments estimates, have found that political
risk negatively affects tourism development.

Bhatia et al. (2024) Investigated the impact of exchange rate volatility on Indian tourism
demand. The study used monthly data from the 1993-2019 period. In their study using cointegration
regression and error correction model, they identified a causal relationship between exchange rate
volatility and the number of tourists in India.

Belloumi, (2010) Analyzed the relationship between tourism receipts, real effective exchange rate
and economic growth for Tunisia. In his study, he used annual data of the analyzed variables covering
the 1970-2007 period and conducted Granger causality and Johansen cointegration tests, had found
that there is a long-term relationship between tourism receipts and economic growth. It was also found
that the tourism sector affects GDP growth unidirectionally and positively.

Chang et al. (2013). Analayzed the impact of exchange rates on US tourism trade. By using
quarterly data on exchange rates, travel expenditures and tourism receipts for the period 1973-2007,
the study, conducted using the SVAR method, determined that exchange rates have a significant long-
term effect on US tourism trade.

Dritsakis&Gialetak (2004). Investigated the long-term relationship between the real incomes
and exchange rates of 15 EU member states and Greece tourism revenues. By using the VAR model,
they had found that the real incomes and exchange rates of 15 EU member countries positively
affected Greece's tourism revenues.

Fibriyani et al. (2024) Analyzed the effect of the inflation rate on the number of foreign tourists
coming to Indonesia through air entry gates. The study used monthly data from January 2017 to
October 2019. They found that the inflation rate has a statistically significant and positive effect on
international tourist arrivals

Hui Yi et al. (2020) Examined the relationship between the number of international tourists and
unemployment in the context of Malaysia. By using the World Bank data for the period 1999-2018
and applying the least squares method, it was determined that there is a negative relationship between
unemployment and international tourist arrivals.

Khandaker&Islam. (2017) Analyzed the relationship between international tourism demand and
macroeconomic factors. in the study nine independent variables such as accountability index,
corruption perception index, exchange rate, goods exports, foreign direct investment net inflow, GDP
growth rate, GNI index and number of internet users were used. Using a linear regression model and
balanced panel data analysis, they found that there was a significant decline in international tourism
revenues during the years of the global financial crisis.

Manasseh et al. (2018) Investigated the effect of interest and inflation rates on consumption
expenditures in Nigeria. They analyzed annual data from 1981 to 2011 by using the Granger Causality
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test. The study had found that interest and inflation rates significantly affected personal consumption
expenditures in Nigeria.

Meo et al. (2018) Examined the asymmetric effects of oil prices, exchange rate and inflation on
tourism demand in Pakistan by using the NARDL model. They had used annual data for the period
1980-2015 for tourism demand, CO2 emissions, institutional quality, oil prices, exchange rate and
inflation variables. In the study, they had found that CO. emissions negatively affect tourism demand
in the long run, while institutional quality has a positive effect. Furthermore, had identified an
asymmetric relationship between oil prices, exchange rates and inflation and tourism demand in the
long term.

Naidu et al. (2017) Examined the relationship between urbanization, inflation and tourism
receipts for Fjji islands. They analyzed the annual data of the 1985-2015 period for urbanization,
tourism receipts and inflation variables with the ARDL bound test. In the study a long-term
relationship was determined between the three variables.

Palaios et al. (2025). Examined the impact of geopolitical and climatic shocks on tourism
inflation for leading European tourism destinations. The study utilized monthly data from 1997 to
2023 and applied quantile connectivity, time-varying parameter VAR and nonparametric local
polynomial quantile regression methods. The study found that both geopolitical and climate shocks
exhibit asymmetric information transmission, but the impact of geopolitical risk was more
pronounced.

Raifu&Afolabi (2024) had investigated the impact of rising inflation on the tourism sector for
Nigeria. Using quarterly data from 1995Q1 to 2020Q4 for the variables tourist arrivals, tourism
income, inflation, exchange rate, real GDP, geopolitical risk and applying various econometric
techniques, the study had found that rising inflation negatively affected Nigeria's tourism income by
reducing international tourist arrivals.

Rathnayake (2018). The study investigated the effect of exchange rate volatility on the number
of tourists visiting Sri Lanka. he investigated the effect of exchange rate volatility on the number of
tourists coming to Sri Lanka using the EGARCH model by using monthly data from January 1990 to
October 2016. The study found that exchange rate volatility had negative effects on the number of
tourists in both the short and long term.

Rookayyah et al. (2024). Examined the effect of exchange rate volatility on tourism demand for
the island of Mauritius.They analyzed annual data from 1999-2019 with a panel autoregressive
distributed lag model. As a result of the study, it was determined that exchange rate volatility
negatively affects international tourism demand in the long run.

Saayman&Saayman (2012) Investigated the relationship between exchange rate volatility and
tourism in South Africa for the period 1994-2011. In the analysis conducted using the GARCH model,
it was concluded that tourist expenditure is more affected by exchange rate volatility than tourist
arrivals.

Shaari et al. (2018) Examined the inflation/tourism relationship in Malaysia for the period 1986-
2014. By using the ARDL model, they have found that the tourism sector has a significant and
decisive impact on inflation in both the short and long term.

Shan & Wilson., (2001) Investigated the causal relationship between international tourism and
global trade for the Chinese economy. Monthly data for the period 1987-1998 were used in the
analysis. The Granger Causality Test and VAR model were used as the model. The study found a
bidirectional relationship between global trade and international tourism activities.

Thompson&Thompson (2010) Analyzed the relationship between the exchange rate, the
transition to the euro and tourism receipts in Greece for the period 1974-2006 by using an error
correction model. In the study, they had found that tourism demand for Greece is sensitive to changes
in exchange rates and that the transition to the euro had positively affected Greek tourism incomes.

Yong (2014). Researched the relationship between innovation, inflation and tourism demand in
14 European countries for the period 1988-2010. By using the applicable generalized least squares
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method, the author found that innovation in the tourism sector strengthens countries' tourism sectors
and is unaffected by inflationary pressures in the country.

3.Method

This study investigates the causality and long-term relationship between average tourist
expenditure, exchange rates and inflation. The aim of the study is to support the assumed relationship
between the variables analyzed with experimental data.Therefore, the study aims to analyze the effect
of exchange rate and inflation changes on average tourist expenditures in the Turkish context by
adopting a quantitative analysis method and using monthly series of average tourist expenditures,
inflation-adjusted real effective exchange rate and consumer price index.The study had used
logarithmic transformations of monthly time series for the period January 2012 - June 2025. The
reason for choosing 2012 as the starting point for the analysis is that it was a year in which the effects
of the 2008 global financial crisis had subsided, the European debt crisis had relatively diminished and
foreign tourists' interest in Turkiye had increased. The average tourist spending data employed in the
study was obtained from the Turkish Statistical Institute, while the CPI-based real effective exchange
rate and consumer price index data were obtained from the Central Bank of the Republic of Tiirkiye's
electronic data distribution system (EVDS). The study had examined the unit roots of time series by
using the augmented Dickey-Fuller unit root test. The causal relationship between the variables had
been analyzed with the Toda-Yamamoto causality test. The ARDL (4,0,0) model has been used to
investigate cointegration and long-term/short-term relationships between variables. The Eviews 10
software package has been used for analysis. Furthermore, in the study since tourist expenditures are
generally made in US dollars, the US dollar-based effective exchange rate has been used.

Table 1: Variables and their definitions

Indicator Explanation of Abbreviations Study Period Reference
Turkish Statistical Institute

OTH Average Tourist Expenditure 01.01.2012-30.06.2025 (TURKSTAT,2025)
Central Bank of the Republic of

EXC Exchange Rate 01.01.2012-30.06.2025 Tiirkiye (CBRT, 2025)

INF Inflation (TUFE) 01.01.2012-30.06.2025 Central Bapiioffthe Republic of

Tiirkiye (CBRT, 2025)

Exchange rate and inflation variables have been used because they have a significant effect on
average tourist expenditure in the study. Besides, in order to better identify the relationship between
the exchange rate and average tourist expenditure, the CPI-based real effective exchange rate has been
preferred over the nominal exchange rate, and the US dollar was taken as the representative currency.
The consumer price index (CPI) has been used to analzye the effect of inflation on average tourist
expenditure. Monthly average tourist expenditure data were obtained from the Tourism Statistics
published by the Turkish Statistical Institute (TUIK). The data are official statistics based on visitor
exit surveys. Besides the monthly data used in the study were used directly as published by Turkish
Statistical Institute (TURKSTAT) and no data transformation was applied.

3.1. The Co-integration Analysis

Estimating in a way that retains long-term data in time series can be performed through co-
integration. Granger (1981) and Engle and Granger (1987) first proposed the concept of cointegration
and had developed various methods to investigate the existence of long-run relationships between time
series. Co-integration is an econometric concept that shows the existence of a long-run balance
between time series. Co-integration unifies short and long-run data to build a robust statistical and
economic framework for the Error Correction Model. Co-integration method is important in
identifying whether there is a long-term relationship in a model. In addition to the Engle and Granger
(1987) method, various methods such as the ARDL model are also available to examine cointegration
between variables. In this study, the ARDL model has been used to determine the co-integration
relationship between the variables.
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3.1.1. ARDL Model

The ARDL model has been developed by Pesaran and colleagues to resolve the drawbacks of
previous cointegration methods. This model enables the investigation of short and long-run
relationships between these technical variables without considering their level of stationarity The
ARDL approach is mainly based on the least squares approach. The difference from classical
cointegration analyses is that a unit root test is not mandatory before the analysis. The reason for this
is that there is no necessity to identify in advance whether the parametres are at level 1(0) or I(1). The
most important superiority of the ARDL model is that it can analyze for cointegration regardless of
whether the parametres are 1(0) or I(1) and can yield robust results. Nevertheles, the model cannot be
employed when the parametre are integrated into the second degree or higher. Another advantage of
the ARDL model is that it can yield reliable and consistent results even with small sample sizes (Esen
et al, 2012,256-258).

In the ARDL model, the null (Ho) and alternative (H:) hypotheses for testing the existence of
cointegration are formulated as follows:

Ho: There is no long-run co-integration relationship between average tourist spendings, the exchange
rate and inflation.

Hi: There is a long-run co-integration relationship between average tourist spendings, the exchange
rate and inflation.

In the ARDL approach, information criteria are used to select the optimal lag lengths (p, q) for the
dependent and independent parametres. In the study, the Akaike Information Criterion has been used
to determine the optimal delay length.

In the ARDL method, the endogeneity problem is less pronounced because each of the main
parametres exists in a single equation. This is because all variables are considered internal. When a
single long-term relationship is involved, the ARDL model can differentiate between dependent and
independent parametres. This method postulates that there is only a single reduced equation
relationship between the dependent variable and the independent variables. Another advantage of the
ARDL model is that it enables the identification of multiple co-integration variables when they occur.
The error correction model can be generated by applying a simple linear transformation to the ARDL
model. This transformation also incorporates short-term adjustment processes into the model while
preserving long-run balance and preserves long-run information. The error correction model includes a
sufficient number of lag terms to transform the data production process from a general structure into a
more specific modeling scheme. The ARDL analysis is performed in two phases. In the first phase, the
presence of a long-term relationship is analyzed by using the Bound Test proposed by Pesaran et al.
(2001). If a long-run relationship is found, the second phase is initiated. In the second phase, variables
for both long and short-run relationships are estimated (Nkoro&Uko, 2016: 77-79).

In the ARDL method used in the study, average tourist expenditure (OTH) has been used as the
dependent parametre. The exchange rate (EXC) and inflation (INF) parametres has been used as
independent parametres. The ARDL model used in the study has been established as follows.

AOTH, =ay +XYP 8 AOTH.; + X1 @i A EXCo_j + X2 9; A INFe_y + A; OTH,_; + A, EXCp_p +
A3 INF_; + &, (1)

In the equation, A is the difference operator, a is the constant term, 6, ¢, 9 are short-run
relationship co-efficients, A is the long-run coefficient, € is the error term, p is the lag length of the
dependent parametre, and q is the lag length of the independent parametre.

The equation established by using the ARDL model is subjected to regression analysis using the
least squares method. The conformity of the model is verified by using various diagnostic tests. For
regression results to be robust, error terms must be normally distributed and there must be no issues
such as autocorrelation and varying variance (heteroscedasticity). The F-statistic value calculated
using the ARDL boundary test is compared with the critical values determined by Pesaran et al.
(2001). When the F value is higher than the upper limit, there is a long-term relationship between the
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parametres, and the null hypothesis is not accepted. If it is below the lower limit, there is no long-term
relationship, and the null hypothesis is accepted. When the F value is between the two limits, the
relationship between the parametres is assessed as uncertain.

3.2. ADF Unit Root Test Results

In the study, the Augmented Dickey-Fuller (ADF) unit root test has been applied for the
stationarity of time series.

Table 2. ADF unit root test results

ADF Unit Root Test Results at Level | ADF Unit Root Test Results at First Difference
HO: The series Contains a Unit Root
Variables H1: The Series Does’nt Contain a Unit Root
With Constant With Constant&Trend With Constant With Constant&Trend

t-stat | prob tstat | prob tstat |  prob tstat |  prob

OTH -1.43 0.56 1.59 0.78 -3.90 0.002 -4.212 0.005
EXC -1.22 0.66 -1.78 0.71 -7.84 0.000 -7.88 0.000
INF 2.18 0.99 -0.16 0.98 -2.74 0.062 -3.86 0.015

When analzying the ADF unit root test findings in Table 2, it is seen that none of the parametres
are stationary at the level values of their monthly time series. But, when the first differences of the
monthly time series are applied, it is seen that the t-statistic values of the time series are higher than
the critical values and all time series become stationary at the 5% significance level, do not have a unit
root and become suitable for analysis.

3.3. Descriptive Statistics of Variables

To analyze the structural tendencies of the variables used in the study, descriptive statistics were
calculated prior to model estimation, and the findings have been presented in Table 3 below.

Table 3. Descriptive statistics of variables

OTH EXC INF
Mean 6.809447 4.397887 6.185083
Median 6.846410 4.369384 5.972172
Maximum 7.039660 4.755517 8.049481
Minimum 6.458338 3.917607 5.308169
Std.Dev 0.128572 0.23669 0.806684
Skewness -0.703100 -0.097805 0.967813
Kurtosis 2.678746 1.648099 2.683753
Jarque -Bera 14.04406 12.59482 25.96496
Prob 0.000892 0.001841 0.000002

Observation 162 162 162

Table 3 shows that the Jarque-Bera test probability values for all variables are less than 0.05,
indicating that the time series do not follow a normal distribution. In this case, the null hypothesis
saying that the monthly time series distributions of the parametres are normally distributed has been
rejected. It has been found that the standard deviation is quite high at approximately 0.81 for inflation,
while it is relatively low at approximately 0.13 for average tourist expenditure. The skewness has been
found to be -0.70 and -0.10 for the OTH and EXC variables, respectively, showing left skewness and
0.97 for the inflation variable, showing right skewness. It has been determined that the values of
skewness and kurtosis in EXC are lower than others, with values of -0.09 and 1.64, respectively.

3.4. The Correlation Matrix Between Variables

The correlation matrix between the monthly logarithmic values of the variables analyzed in the
table below has been presented. Knowing the degree of correlation between variables can be said to be
important for global investors wishing to invest in the tourism sector.
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Table 4. Correlation matrix between variables

OTH EXC INF
OTH 1
EXC -0.107919 1
INF 0.250117 -0.78169 1

When the table is examined, a negative relationship is observed between the OTH and EXC
variables. This situation indicates that the two variables move in opposite directions; that is, when
OTH increases, EXC decreases. On the other hand, there is a positive correlation between OTH and
INF parameters. This can be expressed as the fact that when OTH increases, INF tends to increase by
0.25. There is a strong negative relationship between EXC and OTH (r = -0.782), meaning that when
EXC increases, OTH tends to decrease, indicating that the two variables move in opposite directions

3.5. Trend Graph of Monthly Time Series of Variables

The following graph compares the trends over time of the monthly time series for the variables of
average tourist spending (OTH, exchange rate (EXC) and inflation (INF).

Graphic 2: Time series graphs of variables
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When we analyze the monthly price series of the OTH, EXC and INF variables in graphic 2, we
observe that the time series of these variables exhibit different trends. Average tourist expenditure
generally remained flat throughout the analysis period and did not show any significant trend. It can be
observed that the exchange rate fluctuates at lower levels compared to other variables and shows a
slight downward trend towards the end of the analysis period. On the other hand, the inflation variable
(INF) has entered a strong upward trend, particularly since 2017. As a result, the multidirectional
movement of time series indicates that market dynamics do not have a homogeneous structure.

4. The Findings of The Study
This section presents the test results obtained from the ARDL model used in the study.
4.1. Results of the Toda Yamamota Causality Test

In VAR-based Toda-Yamamoto causality analysis, the appropriate lag order (k) and maximum
integration order (dmax) must be determined to identify the correct model. Therefore, in this study, the
degree of integration of the time series was first determined using the Augmented Dickey-Fuller unit
root test and the results were shown in Table 2 above. Prior to the Toda-Yamamoto causality test, the
VAR model has been constructed, and appropriate lag orders were determined. In the VAR model, the
optimal number of lags (k) was determined as 4. The stationarity of the time series of the parameters
analyzed in the study was examined with the Augmented Dickey-Fuller unit root test. It was
determined that the time series of the variables were not stationary at the level but became stationary
when their first differences were taken. Therefore, the maximum integration levels of the analyzed
series were determined as 1(1), and thus dmax was taken as 1. The optimal lag length was determined
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as 4 according to LR, FPE, AIC and HQ criteria. Therefore, the VAR (5) model had been predicted.
The test results obtained were evaluated at a 5% significance level.

Table 5. Appropriate lag length

Lag LogL LR FPE AlIC SC HQ
0 -5.091344 NA 0.000223 0.105082 0.164244 0.128114
1 816.3502 1795.016 1.58e-09 -11.74481 -11.50816 -11.64868
2 973.3161 108.7531 8.54e-10 -12.37575 -11.95361* -12.19952
3 982.9325 17.98388 8.47e-10 -12.367774 -11.78413 -12.13543
4 1006.251 42.70099* 7.04e-10* -12.56171* -11.79261 -12.24930*
5 1010.551 7.705843 7.49e-10 -12.50066 -11.55408 -12.11616
6 1013.672 5.471752 8.10e-10 -12.42431 -11.30024 -11.96772

As indicated in Table 5, according to the findings obtained from the VAR model, the optimal lag
length (k) had been determined to be 4 based on the LR, FPE, AIC and HQ criteria. Therefore, the
VAR (5) model had been estimated. Since the Akaike Information Criterion (AIC) has been used in
the unit root test, the AIC has also been used to determine the lag length, and the appropriate lag
length (k) has been determined to be 4.

Table 6. Toda-Yamamoto causality test results

Direction of Casuality K dmax ¥ statistic ¥2 prob Result
OTH— EXC 4 1 1.946370 0.7461 No
EXC—OTH 4 1 3.501121 0.4777 No

OTH—INF 4 1 10.07890 0.0391 Yes
INF-OTH 4 1 5.426055 0.2463 No
EXC—INF 4 1 86.95319 0.0000 Yes
INF-EXC 4 1 16.70323 0.0051 Yes

When evaluating the results of the Toda-Yamamoto causality test in Table 6, a one-way causality
at a 5% significance level has been determined from average tourist spending to inflation, while a two-
way causality at a 1% significance level has been determined between the exchange rate and inflation.
However, no causal relationship has been found between average tourist spending and the exchange
rate. A unidirectional causality from average tourist expenditures to inflation can be explained by the
fact that tourist expenditures increase demand in sectors such as accommodation, food and drink,
transportation and entertainment. Since supply in the tourism sector is not flexible in the short term,
this demand pressure that occurs at a monthly frequency is quickly reflected in prices and leads to
inflationary effects. Based on these results, it can be said that average tourist expenditure in Turkiye is
not affected by inflation and exchange rate fluctuations.

4.2. Results of the Cointegration Test Between Average Tourist Expenditures,
Exchange Rate and Inflation within the ARDL (4,0,0) Model Framework

To estimate the degree of integration between average tourist expenditures and the exchange rate
and inflation, a linear prediction equation has been constructed. The established prediction equation
has been expressed as follows.

OTH, = ag + oy EXC, + a, INF, + g, )

In the equation: «; ; represents the constant term, while &; represents the error term. The degree
of cointegration between variables has been estimated using the ARDL (4,0,0) model, and the F-
statistic indicating the long-term cointegration relationship has been evaluated at the 5% significance
level.

Table 7. F statistics and critical values estimated with the ARDL (4,0,0) model.

Number of

Model 1\2 gﬂg:;% Expla_matory F-Stat Slgrll_g\lltga:nce Iég\lljvri; Upper Bound
Variables
%10 4.19 5.06
ARDL (4,0,0) 4 3 3.532525 %5 4.87 5.85
%1 6.34 7.52
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According to the ARDL (4,0,0) bound test results in Table 7, the F-statistic value calculated with
the model is below the upper bound values determined by Pesaran et al. (2001) at the 1% and 5%
significance levels. This situation leads to the acceptance of the null hypothesis that the variables are
not cointegrated in the long run. Therefore, it was concluded that there is no long-term cointegration
relationship between average tourist expenditures and the exchange rate and inflation.

Table 8. Long term coefficient estimated with the ARDL (4,0,0) model

Variables Coefficient Std Error t-stat Prob
EXC -0.459511 0.311911 -1.473210 0.1428
INF 0.271003 0.107516 2.520572 0.0128

When we analyze the long-run coefficients of the variables, there is a positive and statistically
significant long-run relationship between average tourist expenditures and inflation. According to the
analysis results, a 5% rise in inflation positively affects average tourist expenditure by 0.271003. On
the other hand, it was determined that there was no statistically significant long-term relationship
between average tourist expenditures and exchange rates. The ARDL bound test results in the above
table 7 indicate that there is no long-term cointegration relationship between the variables. In this
context, the long-term coefficients reported are presented not to confirm a long-term equilibrium
relationship between the variables, but to maintain the structural integrity of the model. Therefore, the
main empirical evaluation of the study is based on short-term dynamics.

Table 9. Error Correction coefficients estimated the ARDL (4,0,0) model

Coefficient Std Error t-stat prob
Constant 1.438811 0.439078 3.276894 0.0013
@Trend -0.001176 0.000378 3.108298 0.0023
CointEg (-1) -0.187651 0.057262 -3.277046 0.0013

When Table 9 is analyzed, the error correction coefficient of the ARDL (4,0,0) model is negative
and statistically significant at the 1% level, shows that the error correction model is working properly
and that the model is generally meaningful. The error correction coefficient value of -0.187651 shows
that deviations occurring between variables in the short run will converge to each other at a rate of
19% in the following period. However, this alignment reflects short-term dynamics rather than
confirming a long-term equilibrium relationship.

Table 10. ARDL (4,0,0) model descriptive test results

B.G.S. Correlation LM Test 0.833.133

R-squared 0.301619 (Prob) (0.6593)
F-statistics 13.12925 Heteroskedasticity Test ARCH 1.183233
(Prob) (0.00000) (Prob) (0.2769)

. Ramsey Reset Test 0.675167
Durbin Watson Stat 2.040994 (Prob) (0.4126)

Table 10 shows the diagnostic test results calculated with the ARDL (4,0,0) model. The F statistic
value, which shows whether the model is significant or not, being positive and statistically significant
indicates that the model is generally significant. The Durbin-Watson statistic is very close to the value
of 2, with a value of 2.040994, indicating that the series do not contain a unit root and therefore have a
high probability of being stationary. Additionally, the calculation of the R? value as 0.301619 indicates
that the independent variables included in the model explain 30% of the variation in average tourist
spending. The probability values for the Breusch-Godfrey LM, ARCH, and Ramsey RESET tests are
0.6593, 0.2769, and 0.4126, respectively, which are greater than the 0.05 significance level. This
indicates that there is no autocorrelation, heteroskedasticity, or model specification error in the model.
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Graphic 3: CUSUM graph estimated with ARDL (4,0,0) model
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CUSUM and CUSUMSAQ tests were used to determine whether there was a structural break in the
ARDL (4,0,0) model. When analyzing the graphs of the CUSUM and CUSUMSQ tests, it is observed
that the coefficients in the CUSUM graph remain within the red dashed lines indicating the 5%
significance level and 95% confidence interval. On the other hand, movements exceeding the red
critical lines in the CUSUMSQ test indicate an instability in the variable. Breakages that exceed the
red critical lines are identified as a structural break in the model. The structural break dates identified
in the model with the CUSUMSQ test were determined as the period between 2018:M7 and 2023:M6.
Starting from the second half of 2018, exchange rate shocks and rising macroeconomic uncertainty
have had serious effects on the general price level. This period has caused inflation to increase,
especially in terms of level and volatility. Additionally, the COVID-19 outbreak that emerged in
March 2020 had caused sudden and dramatic declines in tourism activities. It can be said that this
situation causes deviations in the short-term dynamics between tourist expenditures and inflation.
Therefore, the reason for the break detected in the 2018:M-2023:M6 period can be considered as a
result of economic and health-related shocks.

Conclusion

The tourism sector has a significant role, particularly in many developing countries, due to its
contributions to economic and cultural development. Tourism encompasses short-run travel and
accommodation activities undertaken by individuals for reasons such as health, education,
entertainment and relaxation without any commercial or political purpose. After World War I,
tourism's impact on economic development increased and consequently became a determining factor
in shaping government policies in many developing countries. The rapid growth of tourism in Europe,
as a result of industrialization, improved transportation, rising income levels and the spread of
individual leisure activities, has gained new momentum in the 1970s with the development of mass
tourism in the UK, pioneered by Thomas Cook.

Average tourist expenditure is one of the fundemental indicators of a country's tourism sector
development and performance. There are several dynamic factors that influence average tourist
expenditure. Among these factors, inflation and exchange rates are prominent. The relationship
between tourism and inflation arises from the increase in the general price level affecting the costs of
tourist goods and services. Inflation can have adverse implications for the sector in economies like
Tirkiye, which follow a tourism policy focused on price competition. Price is also a determinant
factor in tourists' choice of destination; thus, demand increases in low-cost tourism regions, while
tourist demand may decrease in high-cost regions.

Foreign exchange movements stemming from international tourism increase the supply of foreign
currency in countries that attract tourists, while raising the demand for foreign currency in countries
that send tourists. For that reason, the tourism industry is seen as an important source of foreign
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exchange, particularly for emerging economies experiencing balance of payments difficulties and
plays an important role in supporting external balance. Changes in exchange rates are another
important factor affecting foreign tourists' travel decisions and expenditure habits. Volatility in
exchange rates can directly affect the costs tourists face when planning international travel. This
situation can impact tourists' purchasing power, positively or negatively affecting their expenditure.
This research article analyzes in detail the co-integration, long-run and short-run impacts of inflation
and exchange rates on average tourist expenditure. In the study, the relationship between inflation,
exchange rate and average tourist expenditure has been analyzed by using the ARDL (4,0,0) model.
The F-statistic value estimated by utilizing the ARDL (4,0,0) model had remained below the upper
bound values determined by Pesaran et al. (2001) at the 1% and 5% significance levels. This result led
to the acceptance of the null hypothesis, which states that there is no long-run co-integration
relationship between the variables. Therefore, it has been concluded that there is no significant co-
integration between average tourist expenditures and the exchange rate and inflation in the long run.
The causal relationship between the exchange rate, inflation and average tourist expenditure has been
investigated by using the Toda-Yamamoto test. According to the findings of the Toda-Yamamoto test,
a one-way causality at a 5% significance level from average tourist expenditure to inflation and
bidirectional causality at a 1% significance level between the exchange rate and inflation have been
identified. The results show that inflation and exchange rate turbulence do not have significant effect
on tourist expenditure in the long run. This result can be interpreted as meaning that tourists' spending
behavior may be susceptible to short-run economic fluctuations but is not affected by these factors in
the long run. On the other hand, the absence of causality between average tourist expenditure and the
exchange rate shows that exchange rate volatilities do not have direct effect on tourists' spending
decisions. However, the presence of a short-run, one-way causality between inflation and average
tourist spending implies that inflation may have a limited effect on expenditure in the short run. As a
result, it can be said that tourist expenditure is not affected by macroeconomic parametres such as
inflation and exchange rates in the long run. According to the results obtained, it is observed that
tourist expenditures are not significantly affected by macroeconomic variables such as inflation and
exchange rate in the long term. This situation indicates that policies aimed at increasing tourism
revenues should be supported not only by macroeconomic stability targets but also by micro-level and
sectoral policies. It is important to increase spending per tourist. For this purpose, product
diversification should be done based on the destination. The quality of service should be improved. In
addition, tourism types with high added value such as culture, health, gastronomy and congress
tourism should be encouraged.
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