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Abstract: Travel services, unlike other services, cannot be
stored or stockpiled for the future. Unsold hotel rooms, excursions
or unfilled seats on the aeroplane cannot be sold over time. When
real demand provides planned load factors, the business grows.
This indicates the importance of demand forecasting for all
tourism enterprises.In forecasting tourism demand, quantitative
and qualitative approaches are used. A quantitative approach is
based on statistical information for the previous period, and a
qualitative one is based on people's opinions and opinions.
Multivariate regression analysis is the most popular model for
forecasting tourist demand. It takes into account many factors on
which the tourist flow depends. In conditions of limited data, a
time series model is used, which gives a high forecast, especially in
pronounced seasonality.
For a more accurate forecast of tourism demand, it is necessary
to combine quantitative and qualitative approaches.
Keywords : Consumer Demand, Hospitality, Modelling
Prediction, Time Series,Tourism.

I. INTRODUCTION
Demand for travel and services is a determining factor in
the tourism market. Almost any tourism-related enterprise is
interested in reliable information about the demand for its
products, especially about the estimated demand. The cost of
advertising, investment planning, business expansion
opportunities and the like depends entirely on this indicator.
Previous studies of the authors [1-3] showed that in order to
develop infrastructure, expand the transport network,
services, build new hotels, amusement parks, it is necessary
to have the most likely information about how many tourists
will arrive in a particular place, how much time they will
spend here, what their needs will be, how much money they
will spend here. Information on tourist demand and
scientifically based forecasts can become a reliable basis for
developing a long-term tourism development program, the
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implementation of which will provide the maximum
socio-economic effect with minimal losses [3-6].
One of the problems of the efficiency of the tourism
business is the coordination of supply and demand.
Difficulties arise, first of all, in that a tourist product, unlike
many others, cannot be stored, stored to make a reservation
for the future, because unused offers - unsold hotel places or
excursions - lead to irreversible losses. Things are going well
where real demand ensures the achievement of the planned
load factors of hotels and vehicles. This indicates the
importance of determining and forecasting demand for all
enterprises and persons providing tourism services.
Real demand is measured by the following indicators:
 Number of arrivals;
 The number of days or nights;
 Average cost per visitor.
Potential demand is measured by the possible number of
visitors.
The number of people who want to go on a trip depends on
several factors that contribute to or hinder the trip at a specific
time and place. The factors that contribute to travel
characterise the propensity to travel. These include a high
level of personal income, the proximity of tourist facilities,
the availability of tourist resources, low travel costs, a
favourable exchange rate, and the attractiveness of a tourist
destination [7-9].
Factors that impede travel characterise travel restrictions.
This is the high cost of travel, the poor reputation of the place
of residence or country, political instability, concerns about
security and sanitation.
Many tourism industry companies periodically experience
difficulties and are uncertain about the future. In an
ever-changing competitive business environment, the need
for forecasting demand is growing, which is the basis for
effective planning [10-12].
Tourism demand is expressed in terms of the number of
tourists arriving from the country of origin in the country of
destination or expenses incurred in the host country.
In economic analysis, there are several areas in which
work promises to increase the accuracy of forecasts, but not
all of them can take into account the specific characteristics
of tourist services.
II. MODELS AND METHODS FOR FORECASTING
TOURISM DEMAND
In
forecasting
tourism
demand,
quantitative
and
qualitative approaches are used.
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A quantitative approach is based on statistical information for
the previous period, and a qualitative one is based on people's
opinions and opinions. Positive results can be achieved by
combining quantitative and qualitative approaches.A
quantitative approach to forecasting tourism demand
involves the use of causal and non-causal models.
A. Causal models
Causal models try to explain changes in tourist demand by
the change in certain variables and predict future demand.
Causal models are economic-mathematical models, for
example, multivariate regression analysis and a model that
studies dynamics depending on constraint and propensity
factors.Multivariate regression analysis is the most popular
model for forecasting tourist demand.In general, the
functions of tourism demand are multi-factor dependencies in
which demand depends on factors such as personal income,
travel cost, comparative prices, and the exchange rate. This
model is used to predict changes in tourist demand with
changes in one or more factors, for example, how the
indicator of tourist expenses will change if personal income
or the price of an air ticket increases by 5% or the national
currency decreases by 10%.Fig. 1 shows the dependence of
the tourist flow from different countries on the distance to the
destination, as well as different periods for travel.This
approach allows us to estimate the quantitative relations
between the predicted variables and those variables that are
likely to affect these variables. Retrospective data are used
for the assessment.
Further, prospective values are determined by predicting
the influence of variables and the already estimated ratio.
At the first stage of building a model to predict the size of
the market, those variables that affect the demand for
international tourism are estimated. The following quantities
take part as model variables:
1) Per capita income in the country of origin (for private
tourist trips or trips to visit relatives and friends, they
usually use personal income, and for business trips other general income indicators, for example, national
income).
2) Cost, which includes the cost of transportation to the
destination, expressed in the currency of the country of
origin (the cost of transportation is determined using the
fare of air travel, or the cost of fuel when using land
transport), and the costs incurred at the destination (cost
of living etc.).
3) The exchange rate, although it is already incorporated
(attached) to some extent in other price indicators. In
practice, people may be more aware of exchange rates
than the relative cost of living in both the country of
origin and the host country.

4) Cost of replacement products. Potential tourists usually
when planning their vacation in a tourist center compare
the costs of spending it with the expenses of a house and
expenses during previous holidays spent in other places.
Such a comparative analysis may be an important
determinant of demand for international tourism to a
given destination from a certain place of origin.
Therefore, the compared costs can be included in the
above model in the form of weighted average values
(transport and accommodation expenses).
5) The variable component of the event can be included in
the demand model of international tourism to confirm
the influence of one of the historical events.
6) The parameter, called a trend, can display changes in the
popularity of the tourist centre over the studied period.
7) The indicator of the activity of promoting a tourism
product reflects the cost of its promotion abroad. These
costs are taken into account by the leadership of the
tourist centre and can play a significant role in
determining the level of demand for international
tourism. They are calculated in the currency of the
country where they are carried out, i.e. country of origin.
8) 8. Variables that confirm affection for a particular
locality (if a vacation with tourists leaves pleasant
memories of the tourist centre, they will certainly return
there).
The forecasting process in tourism using regression
analysis includes the following steps:
 selection of variables affecting the forecasted demand
variable, and the establishment of a mathematical
form by the relationships between them;
 collection of model-related information;
 use of a database to establish a measure of the impact
of influencing variables on predicted variables in the
past (estimation of coefficients of a mathematical
equation);
 testing on the model installed at the previous stage to
determine its level of realism;
 using the model to predict if the model tests are
satisfactory.
It is very important to evaluate the parameters (their sign
and magnitude) obtained using the regression model to
determine
the
correct
(acceptable)
theoretically
(corresponding to the requirements of economic theory)
parameters. Mostly incorrect parameters appear due to the
imperfection of the model itself.
The analytical model for forecasting the demand for
international tourism has a logarithmic linear form:
𝑰𝒏

𝑵𝒊𝒋𝒕
𝑰𝒊𝒕
= 𝒂𝟎 + 𝒂𝟏 𝑰𝒏
+ 𝒂𝟐 𝑰𝒏 𝑷𝒋𝒕
𝑵𝒊𝒕
𝑵𝒋𝒕
+ 𝒂𝟑 𝑰𝒏 𝑷𝒔𝒊𝒕 + 𝒂𝟒 𝑰𝒏 𝑷𝒙𝒊𝒋𝒕
+ 𝒂𝟓 𝑰𝒏 𝑷𝒂𝒊𝒋𝒕 + 𝒂𝟔 𝑰𝒏 𝑷𝑨𝑺𝒊𝒋𝒕
+ 𝒂𝟕 𝑰𝒏 𝑷𝒔𝒊𝒋𝒕 + 𝒂𝟖 𝑰𝒏 𝑷𝑺𝑺𝒊𝒋𝒕
+ 𝒂𝟗 𝑼𝒌𝒕 + 𝒂𝟏𝟎 𝒕
𝒂𝟏𝟏 𝑰𝒏 (𝑻𝒊𝒋(𝒕 − 𝟏)
+
+ 𝑩𝒊𝒋𝒕
𝑵𝒊(𝒕 − 𝟏)

Fig. 1. Countries that sent the most tourists to the United
States in 2017
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where t is the number of years;
a0, a1, a2, ..., a11 - parameters (unknown);
Tijt - the number of arrivals of tourists from the country of
origin i to the destination (tourist centre) j in the t-th year;
Nit - population in the country of origin of tourists i in the
t-th year;
Iit - per capita income in the country of origin of tourists i
in the t-th year;
Pjt is the price for tourists in the tourist centre j in the t-th
year;
Psit - weighted average price of accommodation for
tourists in the tourist centre, a substitute for residents of the
country of origin of tourists i in the t-th year;
Pxijt - exchange rate between the currencies of the country
of origin i and the tourist centre j in the t-th year;
Paijt - fare for air travel from the country of origin i to
tourist centre j in the t-th year;
PASijt - weighted average fare for flights from country of
origin i to the tourist centre substitute j in the t-th year;
Psijt - weighted average fare for moving by ground
transport from country of origin i to tourist centre j in the t-th
year;
PSSijt - weighted average fare for moving by ground
transport from country of origin i to the tourist centre
substitute j in the t-th year;
Ukt - event variable k, in the t-th year;
a10t - the value of the trend;
𝑎11 𝐼𝑛 (𝑇𝑖𝑗 (𝑡 − 1) / 𝑁𝑖 (𝑡 − 1)) - a variable showing
affection for the tourist centre, which is included in the model
for those countries of origin and destinations for which they
need for their inclusion was predetermined by preliminary
empirical results;
Bijt is a random error value.
The analysis allows us to identify the distribution of
patterns discovered in the past to the future, as well as to
study the impact of changes in various economic factors on
the demand of international tourism for different countries.
The model, which studies the influence of constraint and
propensity factors, makes it possible to analyse the
dependence of the situation on conditions conducive to travel
(population income growth) and conditions restricting travel
(long distances and high cost).
B. Non-causal models
Non-causal models, such as time series, based on studying
the trends of one variable, for example, the number of arrivals
or tourist expenses over several years. Non-causal models are
used in cases where there is not enough information or
knowledge to explain the reasons for the changes.
Time series are numerical valuesthat describe the change
in the indicator over time and usually take the form of a table
or graph. The nature of the changes in the levels of the series
over time and trends are formed make it possible to predict
the value of the indicator with sufficient probability,
especially for short-term periods.
C. Quality approach
To forecast tourism demand and predict the possible
development of tourism-related events, it is necessary to use
qualitative approaches. In many cases, qualitative
characteristics significantly complement the results of the
analysis of quantitative indicators. By calculating and
Retrieval Number: D4338118419/2019©BEIESP
DOI:10.35940/ijrte.D4338.118419

analyzing quantitative indicators, researchers seek to
objectively evaluate existing trends. In the formation of
quality indicators, the decisive role is played by subjective
factors: experts in assessing certain phenomena rely on their
perception and experience.
Qualitative models in tourism research should be applied
where there is no possibility to use quantitative ones. For
example, during the construction of a new tourist centre or
the development of a new area, when analysts do not have
information about the number of arrivals, seasonality of
demand, or average costs for this place of stay. Qualitative
models can be useful even when dramatic changes take place
in the external environment of the tourism business, in
political or social life, which can affect the state of tourism. In
such a situation, quantitative methods of analysis may be
unacceptable or insufficient for the assessment and
forecasting in tourism.
It is perhaps difficult to find a research method that would
be equally acceptable to everyone in such a multicomponent
and dynamic industry like tourism. For example, in Australia,
the Tourism Forecasting Council has developed its method as
a combination of quantitative and qualitative approaches. It is
based on an economic and mathematical model built based on
two main indicators: income and prices - for individual
market segments. The results of quantitative analysis are
adjusted according to qualitative characteristics, such as
expected changes in consumer behaviour, government
policy, foreign policy factors, unusual situations. Final
forecasts are the most likely indicators taking into account all
factors.
To study the tourism market using methods of marketing
survey of real or potential travellers. However, since
consumer surveys require a lot of time and money,
sometimes enterprises that provide travel services are
interviewed instead of consumers. For example, national
tourism organisations can obtain statistical information from
hotels and major tour operators about the status of futures
reservations and intentions about renting places for next year
and thus determine fairly accurate guidelines. The analytical
conclusions of specialists in this regard can significantly
supplement the estimated indicators.
The Delphi method (model) known to experts is also used
for tourism research. The method is based on reaching a
consensus of opinions of reputable scientists and researchers
regarding specific situations or forecasts in tourism. At the
initial stage, a questionnaire is developed and sent to a group
of well-known experts, each of which gives independent
answers. Thus, it is possible to avoid pressure on specialists.
After an initial analysis of the responses received, a second or
third round of polling is possible until a consensus is reached
or a point of convergence is found.
Scientists Uysal and Crompton have proposed their model
of tourism research - ongoing expert workshops. According
to the scenario developed by Uy-sal and Crompton, a group
of experts is invited to a seminar on a specific topic. Experts
make reports, in-depth and multi-faceted cover various issues
within the framework of the topic and regulations, participate
in debates about the current situation (basic analysis); a
possible
future
situation;
forecasts of the development of
the current situation. According
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to scientists, it is advisable to conduct such seminars at least
once a year. The materials of the seminars can become a
significant contribution to the formation of employment
forecasts, the construction of new facilities, the expansion of
the services sector and the like.
III. METHODOLOGY: DEMAND FORECASTING
OF TOURISM SERVICES USING A TIME SERIES
MODEL
Demand forecasting based on a time series model is more
often used in conditions of limited data. However, the nature
of changes in the levels of the series over time and trends
make it possible to predict the value of demand with
sufficient probability, especially for short-term periods.
Tourism demand is expressed by the number of tourists
arriving or expenses in the region of stay.
We apply this method to forecast the demand for labour
services in Croatia. Since 2005, the flow of tourists to Croatia
is constantly increasing. At the same time, the ratio of foreign
and local tourists is changing. The tourism demand model
takes into account macroeconomic indicators, such as
revenues in countries where tourists come from, tourism
prices in Croatia, transport costs and exchange rates between
these countries.
The arrival of tourism is characterized by the following
function:

Variables: tourist arrivals, real per capita income, tourism
prices, transport costs, and real exchange rates are unsteady,
and contain a predefined stochastic trend. In general, demand
is positively related to income, and negatively related to
tourism prices, transport costs and real exchange rates of
countries. This is accompanied by multidimensional
cointegration analysis.
The tourism demand equation can be written as follows:


ARt1 ARt12Yt3 ERttt



where 𝐴𝑅𝑡 is an endogenous variable representing the
logarithm of the number of tourists or tourism spending,
depending on the purpose of the model; 𝐴𝑅𝑡 − 1 represents
the autoregressive process of the model; 𝑌𝑡 - real GDP; ERt
is the logarithm of the combination of the real effective
exchange rate of the tourist's income currency relative to the
domestic currency and relative to the currency of a competing
destination, respectively; t is the seasonal component
𝜋
𝜋
presented for the quarterly: 𝛽𝑡 = 𝛾1 cos 𝑡 + 𝛾1∗ 𝑠𝑖𝑛 𝑡 +
2

2

𝛾2 cos 𝜋𝑡; 𝜉𝑡 has a zero mean and a variation of σ2; α1, α2,
α3, γ * 1, γ2, γ3 - parameters.
Consider a tourism demand model based on consumer
theory. The obtained elasticities of the model show
significant effects of mutual demand - a variety of tourist
preferences.
You can compute the Tourism Price Index (TPI) using

𝐴𝑅 = 𝐹 (𝑌, 𝑇𝑃, 𝐶𝑇, 𝐸𝑅)
 daily consumption and a basket of goods and services
consumed by tourists. Consumers are limited in time and
where 𝐴𝑅 is the tourist arrival from each country, 𝑌 is the income so that they choose affordable services to maximise
real income per capita, 𝑇𝑃 is the price of tourism, 𝐶𝑇 is the their utility.
cost of transport, 𝐸𝑅 is the exchange rate between the
The utility function representing the tourist preference is
currencies of the countries. Variables are expressed in determined by the consumer preference class, called the Price
logarithms to account for the multiplicative effects of a time of an independent generalised linear logarithm. The tourist
series and are denoted by L.
preference is represented by the cost function C (U, P), which
Data on real income variables include real GDP per capita determines the minimum consumer consumption necessary
and real consumption per capita.
to achieve a certain utility U according to prices P. Deaton
Tourism prices, which include the value of goods and and Muellbauer proposed the following consumption
services purchased by tourists in a country, are measured by function:
relative prices or actual exchange rates. The relative price
variable is given by the exponential ratio of the consumer

𝑙𝑛𝐶 𝑈, 𝑃 =
1 𝑛
𝑛
∗
price index (CPI) by countries. The Logarithm of Relative
𝛼0 + 𝑛𝑖=1 𝛼1 ln 𝑝𝑖 +
𝑗 =1 𝛾𝑖𝑗 ln 𝑝𝑖 ln 𝑝𝑗 +
2 𝑖=1
𝛽
Prices (LTP) indicates the difference between the logarithm
𝑈𝛽0 𝑛𝑖=1 𝑝1 1 ,

of the price level in Croatia and the countries where tourists
come from during the period.
where 𝑝𝑖 is the price for tourism services of the i-th
destination, n is the number of destinations, U is the utility,
 𝐶 (𝑈, 𝑃) is the expense function, 𝛼0, 𝛼𝑖, 𝛽3, 𝛽𝑖, 𝛾 ∗ are the
𝑖𝑗
parameters.
Average prices for transport costs from another country to
Croatia include transport costs.

pi = pik* TPIt* Rik + TCik

The real exchange rate measures the effective prices of
goods and services in the region when the consumer price where pik is the average tourist expense of the k-th country at
index adjusts between differences in exchange rates in the the i-th destination, Rik is the bilateral exchange rate, TCik is
currencies of countries. The real exchange rate is determined the transport cost between i and k countries.
by the logarithm of relative prices minus the logarithm of the
Applying the Shephard lemma in the consumption
exchange rate:
function and using the indirect utility function, the following




𝐿𝑇𝑃 = 𝑙𝑛

𝐶𝑃𝐼(𝑀𝐺𝐿 )

𝐶𝑃𝐼(𝑂𝑟𝑖𝑔𝑖𝑛 )

𝐿𝐸𝑅 = 𝑙𝑛

= 𝑙𝑛 𝐶𝑃𝐼 𝑀𝐺𝐿 − 𝑙𝑛 𝐶𝑃𝐼 𝑂𝑟𝑖𝑔𝑖𝑛

𝐶𝑃𝐼 (𝑀𝐺𝐿 )

1

𝐶𝑃𝐼(𝑂𝑟𝑖𝑔𝑖𝑛 ) 𝐸𝑅

= 𝐿𝑇𝑃 − 𝑙𝑛𝐸𝑅,



system of equations of demand for the share of consumer
 consumption is obtained:

where 𝐸𝑅 are the exchange rates in units of currency.
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𝑋

𝑛
𝑗 =1 𝛾𝑖𝑗

ln 𝑝𝑗 + 𝛽𝑖 𝑙𝑛 ,

𝑛
𝑖=1 𝛾𝑖𝑗

= 0,



The replacement effect is represented by the movement
from e1 to eT: when the price of travel services at destination
where wi is the share of consumption to the i-th destination, A increases, demand changes as the consumer has lower
𝛾𝑖𝑗 = (𝛾𝑖𝑗∗ + 𝛾𝑗𝑖∗ )/2,, pj is the price of the travel service to j to demand, where the relative price increases. Thus, the effect
of replacing the price increase is negative. A move from eT to
the destination, X is the total consumption of the consumer to
e2 shows that demand is changing due to falling incomes,
all destinations, P is the aggregate price index defined as:
assuming that the relative price is the same.
If x1> xT> x2, then the effects of income and substitution
1 𝑛
𝑛
∗
ln 𝑃 = 𝛼0 + 𝑛𝑖=1 𝛼1 ln 𝑝𝑖 +
𝑗 =1 𝛾𝑖𝑗 ln 𝑝𝑖 ln 𝑝𝑗   reinforce each other. And if x > x > x , then the income
2 𝑖=1
2
1
T
effect dominates the replacement effect.
The system of demand equations, which is expressed as a
Uncompensated price elasticities are often more
function of relative prices and real consumption, is acceptable for price sensitivity analysis, as consumers are not
non-linear. A linear approximation can be obtained by aware of a change in their real income.
replacing the price index P with an alternative index P*,
A set of elasticities provides information on the
called the Stone index:
interdependence of competing destinations. The elasticity
gives the change in tourism demand as a percentage of the 1%

ln 𝑃 ∗ = 𝑛𝑖=1 𝑤𝑖 ln 𝑝𝑖 ,
 change in the variables in question.
Demand elasticities are calculated by the following
where wi are the observed shares of the budget. The equation parameters. The flow elasticities 𝜂 reflect the sensitivity of
𝑖
shows that the proportion of the consumer’s budget spent on
demand to changes in consumption: 𝜂𝑖 = 𝛽𝑖 /𝑤𝑖 + 1. Using
travel services of destination i depends on the budget of the
the price index P*, one can evaluate non-compensatory and
consumer and the price of destination i relative to prices in
compensatory intrinsic and mutual price elasticities.
competing destinations.
Non-compensatory price elasticities show how changes in the
For compatibility of the model with the main axioms of
price of travel services of one destination affect the demand
consumer theory, the following a priori restrictions on the
for travel services of other destinations. Uncompensated
parameters should be imposed.
eigenvalues 𝜀𝑖𝑖 and mutual elasticity 𝜀𝑖𝑗 are measured:
The sum of budget shares equal to one requires:


𝑤𝑖 = 𝛼𝑖 +

𝑛
𝑖=1 𝛼1

= 1,

𝑃

𝑛
𝑖=1 𝛽𝑖

= 0.



𝑛
Homogeneity requires
symmetry
𝑖=1 𝛾𝑖𝑗 = 0 The
condition for consumer choices requires 𝛾𝑖𝑗 = 𝛾𝑗𝑖 .
The 𝛾𝑗𝑖 parameters measure the change in the share of the
budget at destination i from 1% of the price change. The 𝛽𝑖
parameters determine whether the destination is considered a
luxury or a need. They represent the absolute change in the
share of expenses, measured as a percentage, given a 1%
change in real expenses.
The effects of changing the consumer budget in relative
prices are illustrated in Fig.2. Changing the price of the
destination leads to 2 actions: the replacement effect (Er) and
the income effect (Ei).



𝜀𝑖𝑖 = 𝛾𝑖𝑖 /𝑤𝑖 − 𝛽𝑖 − 1, 𝜀𝑖𝑗 = 𝛾𝑖𝑗 /𝑤𝑖 − 𝛽𝑖 𝑤𝑖 /𝑤𝑖  

Compensatory elasticities measure these effects, assuming
that real costs remain constant. The compensation
eigenvalues 𝜀𝑖𝑖1 and mutual elasticity 𝜀𝑖𝑗1 are measured
respectively:
𝜀𝑖𝑖1 = 𝜀𝑖𝑖 + 𝑤𝑖 𝜂𝑖 = 𝛾𝑖𝑖 /𝑤𝑖 + 𝑤𝑖 − 1, 𝜀𝑖𝑗1 = 𝜀𝑖𝑗 + 𝑤𝑗 𝜂𝑖 =

𝛾 𝑖𝑗
𝑤 𝑖 −𝑤 𝑗





Cross-price elasticities allow classifying destinations as
replacements or additions to alternative destinations.
Negative cross-price elasticities indicate that two
destinations- additives and positive substitutes indicate.
IV. RESULT AND DISCUSSION
The calculated tourism demand elasticities of Croatia are
shown in Table 1.

Fig. 2.Replacement and Income Effects

Retrieval Number: D4338118419/2019©BEIESP
DOI:10.35940/ijrte.D4338.118419

8555

Published By:
Blue Eyes Intelligence Engineering
& Sciences Publication

Modelling Prediction of Consumer Demand in the Tourism and Hospitality Based on Time Series
Table- I: Non-compensatory tourism resilience of Croatia

Countries

Budget
share wi

Flow elasticity
𝜂𝑖

Own
elasticities
𝜀𝑖𝑖

Austria

0,206

1,32

-1,75

Czech
Republic

0,257

1,25

-2,08

France

0,441

0,77

-0,89

Italy

0,096

0,72

-1,5

Взаимные эластичности𝜀𝑖𝑗
Австрия

Чехия

Франция

Италия

-

0,748

-0,143

-0,167

0,614

-

0,046

0,071

-

0,006

0,966

0,052

-

-0,236

An essential aspect of tourism modelling is the condition
of equilibrium (saturation), that is, an oscillation near a
certain stationary value. Equilibrium is the achievement of
stable prices at which supply and demand are balanced. If we
accept the hypothesis of the possibility of achieving
equilibrium, then we have to look for models of the form of
equations with an asymptotic approximation to a certain
saturation line. Over the past years, tourism and prices (for air
travel, hotels, etc.) have undergone a significant
transformation, a steady growth trend is observed, and
therefore, the term “saturation” is still inappropriately
applied to tourism.
A promising direction in modelling tourism processes is
the use of diffusion models. Currently, diffusion models are
used in various fields, such as marketing, management,
information business technologies.
Let f(t) be the probability function of the acquisition of a
tour by potential customers at time t, and F(t) be the
probability function that describes the share of potential
customers from the entire population at the same time. Then
f(t) /[1- F(t)]is the conditional probability of the arrival of a
certain number of customers at the indicated time t. It can be
assumed that this conditional probability can be described by
a linear dependence on f(t)/[1-F(t)]=a+b•F(t), where a, b are
coefficients.
If N* is the total number of potential customers, then the
number of customers arriving at time t will be equal to Yt =
N*• f(t), while the number of potential customers is
Nt=N*•F(t). Then the total number of customers arriving is:

0,310

Substituting (15) in (16), we obtain

𝑌𝑡 = 𝑎 • exp[𝑑0 + 𝑘𝑗=1 𝑑𝑗 𝑋𝑗𝑡 ] + 𝑏 − 𝑎 𝑁𝑡−1 −
2
𝑏𝑁𝑡−1
/ exp[𝑑0 + 𝑘𝑗=1 𝑑𝑗 𝑋𝑗𝑡 ] 
If we denote 𝛼 = 𝑎 • exp 𝑑0 , 𝛽 = 𝑏 − 𝑎 и𝛾 =
𝑏/exp
(𝑑0 ), then we obtain the following expression of the
total number of tourists:
𝑌𝑡 = 𝛼 ∗ exp[

exp [

𝑘
𝑗=1 𝑑𝑗 𝑋𝑗𝑡 ]

𝑘
𝑗 =1 𝑑𝑗 𝑋𝑗𝑡 ] 

+ 𝛽𝑁𝑡−1 − 𝛾𝑁2𝑡−1 /


It is possible to estimate the parameters a, b, and d based on
the values of α, β, and γ when determining b0. To evaluate the
parameters of the given model, nonlinear methods should be
used, since there is a parametric nonlinearity. The advantage
of the model is its complete consistency in the conditions of
non-stationary data.
Adaptive models use statistics on the number of tourists
arriving for a certain retrospective period. The advantage of
this approach is the fact that statistical data reflect the effect
of absolutely all any significant factors. Moreover, these
models have good predictive qualities, since they take into
account the inertia and delay of the influence of factor
attributes. By the totality of features, adaptive statistical
models can be assigned to dynamic forecast models.
One of the factors affecting the volume of the tourism
market is seasonality. The fluctuation in demand for tourism

Yt = a(N* - Nt) + b •Nt(1-Nt/N*)
 services gives a seasonality curve. The study of the dynamics
of the tourist flow indicator allows us to quantify the
You can describe N * as a function of factor attributes in a development of tourism and give a forecast of its
logarithmic form:
development for the coming months.
The data on the dynamics of the tourist flow from the first

ln(𝑁𝑡∗ ) = 𝑑0 + 𝑘𝑗=1 𝑑𝑗 ln 𝑋𝑗𝑡 ,
 quarter of 2014 to the fourth quarter of 2019 was taken as
initial data for forecasting.
where Xjt are factor signs, dj are regression coefficients.
Given the seasonal wave, you can build a forecast that
Using (14), we can also write Yt as a quadratic function of takes into account future seasonal fluctuations(Fig. 3).
Nt-1:


Yt = a  N * + (b - a)Nt-1- (b / N* )N2t-1
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Fig. 3.Tourist flow forecast (thousand people)
In Fig. 3, the dynamics shows the presence of a strong
seasonality effect in a series of dynamics with a pronounced
annual cycle. So, the highest values of tourist flow are in the
summer months.
This series of dynamics contains a growth trend; therefore,
before calculating the seasonal wave, the actual data should
be processed so that a general trend is revealed. To do this,
we use the method of analytical alignment of a number of
dynamics.
When using the analytical alignment method, the
algorithm for calculating seasonality indices is as follows:
 the corresponding linear trend calculates for each
quarter aligned levels at a time (t);
 the relationship of the actual quarterly data (yi) to the
corresponding aligned data (𝑦𝑖 ) is determined:

quarterly. This indicates the presence of a long-term growth
trend in the studied series of dynamics.
Table- II: Seasonality indices
Years \ Quarters
I
II
III
IV
0.19
1.23
2.68
0.37
2014
0.18
1.12
2.45
0.33
2015
0.18
1.10
2.44
0.32
2016
0.15
0.98
2.16
0.29
2017
0.14
0.88
1.94
0.27
2018
0.20
1.22
2.71
0.38
2019
Igeom.mean
0.17
1.08
2.38
0.32

An analysis of the indices indicates the presence of a
pronounced seasonal wave in the studied series of dynamics.

𝐼𝑖 = (𝑦𝑖 / 𝑦𝑖 )
 The largest amount of tourist flow reaches in the summer
months, especially in the third quarter.
To build forecast values, you need to multiply the values of
 are the geometric mean values of their ratios
each trend month by the corresponding seasonality index. As
calculated for the same periods:
the seasonality index, the geometric mean value of
𝑛

𝐼𝑔𝑒𝑜𝑚𝑒𝑡𝑟𝑖𝑐𝑚𝑒𝑎𝑛 = 𝐼1 ∗ 𝐼2 ∗ 𝐼3 ∗ … ∗ 𝐼𝑛 
 seasonality indices for 2014-2019 was used.
The forecasting results based on a linear trend are
presented
in Figure 4. According to the forecast values, the
where n is the number of periods of the same name.
tourist
flow
in the third quarter of 2019 will increase by 1.4
The construction of a linear trend (Figure 3) allows us to
times
compared
to the same period in 2018.
calculate seasonality indices presented in Table 2. According
to the obtained linear trend (Y = 6192.6 + 159.75t), the tourist
flow increased by an average of 160 thousand people.
3.00
2.00
1.00
0.00
I
2014

II
2015

2016

III
2017

2018

IV
2019

I geom.mean

Fig. 4.Seasonal waves of tourist flow
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V. CONCLUSION
The obtained forecast values show that while maintaining
the main macroeconomic parameters of economic growth,
the tourist flow will also increase, which indicates a further
improvement in the development of the tourism industry.
In the mid-80-ies of XX century in tourist demand, new
trends began to take shape, due to demographic, economic
and social factors, as well as changes in the psychology of
modern man. The volume and nature of tourism demand are
significantly affected by changes in the demographic
structure of society and the social model of population in
developed and new industrial countries. Also, modern
modifications of tourist demand occur under the influence of
socio-economic factors. Changes in economic conditions
lead to changes in the social sphere, which, in turn, affects the
nature of tourism demand.
High competition in the international tourism market, as
well as the specifics of travel services, oblige companies to
forecast the demand for travel services. In forecasting
tourism demand, it is necessary to use quantitative and
qualitative approaches. A quantitative approach is based on
statistical information for the previous period, and a
qualitative one is based on people's opinions and opinions.
Positive results can be achieved by combining quantitative
and qualitative approaches.
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