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Abstract: Forecasting the number of tourists by month can help the region's tourism business prepare for the next season, in particular, in 

the future, in the correct selection of capacity of hotels, appropriate inventory, number of workers serving the facilities, capital investments, 

investments, volume and other economic indicators of tourist infrastructure facilities, as well as their implementation dates and raising 

financial rewards from them. The simplest method of forecasting is the method of direct extrapolation, which is based on the study of the 

dynamics of change in economic events during a particular time span and the transfer of patterns revealed to the future.   
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1. Introduction

Tourism is an integral part of life in modern society. The 

role of tourism in the global economy is constantly growing. The 

development of tourism in Georgia can bring a major boost to the 

country’s economy, have a positive impact on the development of 

regions, lead to an improvement in the socio-economic situation of 

the population, and promote the wider use of the country's rich 

material resources. Forecasting the number of tourists by month can 

help the region's tourism business prepare for the next season, in 

particular, in the future, in the correct selection of capacity of 

hotels, appropriate inventory, number of workers serving the 

facilities, capital investments, investments, volume and other 

economic indicators of tourist infrastructure facilities, as well as 

their implementation dates and raising financial rewards from them. 

The simplest method of forecasting is the method of direct 

extrapolation, which is based on the study of the dynamics of 

change in economic events during a particular time span and the 

transfer of patterns revealed to the future. 

2. Main part

As we noted above, the simplest method of forecasting is 

the method of direct extrapolation, which is based on the study of 

the dynamics of change in economic events during a particular 

period and the transfer of patterns revealed to the future [3, 4, 5].  

The advantage of the method lies in its universality, 

although it requires observation of many numbers – a time series. A 

time series is a sequence of time-varying retrospective values of the 

prediction object. The method of extrapolation allows to identify the 

general trends of change of a time series over the years - to build a 

smooth line (trend) of the development of a given series. A trend is 

an analytical or graphical representation of a change in a time-

varying function, which is obtained as a result of separating a 

regular (non-random) component of a time series. Analytical 

alignment (smoothing, interpolation) of a time (statistical) series is 

used to build a trend, the essence of which is to find a mathematical 

representation )t(fyt  that reflects a major pattern of

alteration in a given event, such as a function of time. Tourist flows 

are of a clearly seasonal nature, which is determined by many 

factors (time of year, climate, holiday periods, vacations, etc.). Only 

using the curves that are widely used to adjust the data (line, 

parabola, hyperbola,...), it is not possible to take into account 

seasonal changes, since they are not periodic functions of time. 

Seasonal events can be represented by a Fourier series 

whose harmonic coefficients will also be a function of time to 

reflect long-term change as well. The use of a Fourier series is 

convenient when the character of the alteration in the event during 

the year is close to sinusoidal. In other cases, the number of 

required harmonics increases, and the process of smoothing a time 

series is complicated. From this perspective, in the case when the 

alteration in the event (tourist flow intensity) according to the 

months of the year is described by a curve of a rather complex 

shape, we must first find out the regularity (tendency) of change of 

its slowly variable, relatively constant component by finding the 

trend over a relatively long time (several years), and then taking 

into account the influence of seasonal factors. The procedure of 

smoothing a time series is aimed at minimizing the random 

deviations of the empirical points representing the process from a 

certain theoretical smooth curve (trend). The most common is the 

method of averaging the levels of the surrounding points from a 

certain set, while this operation moves along the row of points, 

which is why it is called a moving (sliding) average. An important 

task is to select the shape of the trend that best reflects the essence 

of the process under study, as well as to find the best values of the 

unknown (a0, a1, a2 ...) parameters of the trend equation [3]. 

Different trend shapes can be used to determine the regular 

multiplier for smoothing analysis: 

 First-degree polynomial or linear function;

 Second-degree polynomial or parabola;

 Value dependence;

 Logarithmic dependence;

 Hyperbolic dependence.

For linear dependence: 

      (1) 

For parabolic depemdence: 

      (2) 

For logaritmic dependence: 

  (3) 

For hyperbolic dependence: 

      (4) 

For value dependence: 

      (5) 
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In the case of linear interpolation of the initial data with linear 

dependence, the coefficients a and b of the linear regression 

equation y=bx+a are found using the expressions [2]: 
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After calculating the parameters of the equation, we obtain 

the mathematical model of the descriptive function )t(fŷ  , 

however, the evaluation of the parameters in the equation itself is 

not a proof that the data calculated according to this model will 

necessarily approach the actual ones and this model correctly 

expresses the trend of the event development.  

Methods for choosing the best shape of the trend are as 

follows: 

1. Visual – based on graphic representation of a time series. 

2. Method of sequential differences, that is, finding the first, 

second, third differences of the levels. 

3. Growth characteristics method: absolute and relative growths 

of the studied index are calculated. 

Seasonality is taken into account through seasonality 

indices (coefficients). When it comes to a one-year period, then the 

seasonality index is defined as the ratio of the initial (empirical) yi -

level of the i-th month of a time series during the year to its average 

y level  
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It is evident from this that if we know the average level y  

and the seasonality index for any year, then we can determine the 

value yi by the formula 

.isi kyy .                 (8) 

When it comes to a period of several (m) years, in order to 

avoid random deviations, resort to calculating the values of 

seasonality indices averaged by these years  

,
0

1

y

y

k

m

j

ji,

is






 

.
                  (9) 

where  ji,y   is the initial (empirical) level of the i-th month of a 

time series for the j-th year (i=1,2...12); 

0y  - average level for the entire reporting period.  

The average seasonality indices calculated in this way are 

free from the influence of the main development trends and random 

deviations. In the practice of economic analysis, various methods of 

calculating seasonality indices are used, including simple averages, 

analytical alignments, relative numbers, moving averages, etc. 

[1,2,3]. the ratio of the initial (empirical) yi -level of the i-th month 

of a time series during the year to its average y level  The 

seasonality index is generally determined by the ratio of the initial 

(empirical) yi, level of the i-th month for the j-th year of a time 

series to the theoretical (calculating) yt. i, j  level which serves as a 

comparable base. If the trend level at point t (month) is taken as a 

comparable base for the average level during the corresponding 

year, or the average level during the entire reporting period, then we 

will have the following expressions: 
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Figure 1 illustrates a diagram built in the Microsoft Excel 

environment based on the aforementioned methodology for 

forecasting monthly tourist flows. Along with the data of the 

previous 3 years (36 months), the data of the next forecast year are 

included here. Figure 2 shows a bar graph for the forecast of 

monthly tourist flows for the next forecast year. 

 

 

Fig. 1. Forecast of the tourist flow for the next 12 months based on the data of the previous 36 months 
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Fig. 2. Histogram of forecast monthly tourist flows for the next forecast year 

 

It is not enough to take into account only the increase in the 

number of tourists for more accurate forecasting of tourist flows. It 

is also necessary to take into account additional factors, which 

significantly affect the volume of the torist flows. In general, studies 

conducted throughout the region have shown that the current 

approaches to tourism in the region do not contribute to its rapid 

development. It is necessary to implement quick measures that can 

have a positive impact on the tourism development in the region 

and simultaneously increase the attractiveness of the tourism sector 

[4]. Among them, it is important to expand competitiveness in the 

tourism direction in the region, to allow tourism and transport 

enterprises to increase their contribution to the development of the 

country's economy. It should be noted that proposals and 

recommendations from both theorists and practitioners in the field 

of tourism should be used [4,5,6]. The conducted studies allow us to 

conclude that the existing scientific, methodological, and practical 

approaches in the field of tourism and transport, the structural 

reforms implemented in Georgia in the direction of transport and 

tourism, are not sufficient and effective in order to promote tourism 

development. The joint efforts of all participants of the regional 

tourism market are definitely needed to ensure the development of 

the region's tourism potential by implementing specific measures in 

a short period, which in itself will have a beneficial effect on the 

economic and social spheres in general. However, that requires not 

just the new methods of research and analysis of tourism, but also a 

more effective mechanism for their implementation[4,5]. 

3. Conclusion  

1.  An algorithm for theoretical calculation of seasonal 

tourist flows on tourist routes was developed, which allows 

forecasting the number of tourists by month based on the data of the 

previous three years, which can help the tourist business to prepare 

for the next season. 

2.  It is not enough to take into account the increase in the 

number of tourists for a more accurate forecast of tourit flows. It is 

also necessary to take into account additional factors, which 

significantly affect the volume of the tourist flows. Important 

among these are: 

 Absence of an integrative approach in tourism development 

plans, which is a significant obstacle in tourism 

development and deprives the sector of one of the growth 

points of development in terms of attracting additional 

investments; 

 Insufficient statistical registration of passengers, tourists and 

traffic flows, without which it is impossible to forecast and 

plan the tourism potential of the region; 

 The existing opportunities that the region has are currently 

insufficiently used for the development of tourism business. 
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