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Abstract.  Today, tourism is considered one of the important sources for

the development of countries. The use of mathematics in tourism is essential for

achieving high efficiency in these processes. In this work, the role and necessity

of mathematics in the development of the tourism industry is shown. In addition,

it is possible to see the use of mathematical methods in solving the problematic

issues that arise in tourism use.
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Аннотация. Сегодня туризм считается одним из важных источников

развития  стран.  Использование  математики  в  туризме  необходимо  для

достижения  высокой  эффективности  этих  процессов.  В  данной  работе

________________________________________________________________

"Экономика и социум" №4(119) 2024                                      www.iupr.ru



показана  роль  и  необходимость  математики  в  развитии  туристической

отрасли.  Кроме  того,  можно  увидеть  использование  математических

методов  при  решении  задач,  возникающих  в  туристическом

использовании.
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Introduction. Tourism is  an important  area for  the  economy of many

countries,  contributing  significantly  to  GDP  and  employment.  However,

developing and managing it  requires a deep understanding of various factors

such as market trends, consumer behaviors, and resource allocation. In solving

these issues, mathematics plays a crucial role by providing necessary tools for

analysis,  forecasting,  and  optimization.  Currently,  the  importance  of

mathematics  in  tourism development  and  its  application  in  market  research,

price strategy, and resource management is evident [1].

Research  methodology. Firstly,  mathematics  in  market  research.

Understanding the market is one of the crucial aspects for tourism development

where  mathematics  plays  a  pivotal  role.  Analyzing  consumer  preferences,

desires, and goals is essential for creating effective marketing campaigns and

product offerings. Mathematics offers various tools for analyzing large datasets

to identify important insights and make predictions. Understanding consumer

behavior  and  market  trends  usually  involves  methods  such  as  regression

analysis, cluster analysis, and data mining.

For  example,  regression  analysis  can  help  in  understanding  the

relationship  between  price  and  demand  for  a  specific  tourism  product  or
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destination. This information can assist businesses in optimizing price strategies

to maximize revenue. Cluster analysis can be used to segment consumers based

on their preferences, enabling businesses to tailor marketing efforts to different

market  segments.  Data  mining  techniques  can  be  used  to  identify  hidden

patterns  in  consumer  behaviors,  assisting  businesses  in  creating  targeted

marketing campaigns based on consumer preferences [1,2]. To illustrate the use

of mathematics in understanding tourism markets, let's consider a hypothetical

example using regression analysis.

Example. The travel  company  is  planning  to  introduce  a  new  tour

package  in  a  popular  destination.  They  want  to  understand  how prices  will

impact demand for this package, so they can set the price at the maximum level

to increase their revenue.

Regression  Analysis:  The  company  collects  data  on  the  price  of  tour

packages and the number of corresponding bookings over the past years. They

use regression analysis to model the relationships between price and demand.

Let's assume the data looks like this:

Price (USA DOLLARS) Orders from the booking platform

100 50

150 40

200 30

250 20

300 10

Using regression analysis, it is possible to customize a linear regression

model to evaluate demand as a price function for the company. In regression

analysis, the goal is to find the line that best fits the data points. This line is

expressed with the equation:

                                            Demand = β0 + β1  × Price

Where:

- β0 - intercept (the expected demand when the price is zero)
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- β1  - slope (the change in demand for a one-unit change in price)

The values of β0  and β1 are determined based on the data using statistical

methods. The most widely used method is the ordinary least squares method,

which minimizes the sum of the squared differences between the actual values

and the values predicted by the model [4].

In our example, the estimated regression model is:

                                             Demand = 70 + 0.2 × Price

These values are obtained using the ordinary least squares method. The

process determines the intercept by calculating  β0 and  β1, the actual demand

values, and minimizes the sum of the squared differences between the actual

values and the values predicted by the regression model. Special calculations are

usually  carried  out  using  complex  mathematics  and  often  with  statistical

software.

Thus,  by utilizing this  model,  it  is  possible  to  estimate the demand at

various price points in the company and identify the optimal price increase that

will maximize revenue by showing that the demand decreases by 0.2 for each 1

dollar increase in the price. This information helps in determining the price that

maximizes  revenue  by  considering  factors  such  as  competitors'  prices  and

customer opinions.

From a business perspective, mathematics is essential in determining price

strategies. Mathematics plays a critical role in tourism development, particularly

in pricing strategy. Pricing decisions in tourism are complex, taking into account

factors  such  as  demand  elasticity,  competitor  pricing,  and  cost  structure.

Mathematics  helps  analyze  these  factors  and  provides  tools  to  develop  an

optimal pricing strategy [2].

For example, in tourism, dynamic pricing strategies, such as maximizing

revenue, are widely used. Mathematics is employed to develop algorithms that

adjust prices based on factors such as the change in demand, competitor pricing,
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and  other  variables.  These  algorithms  not  only  contribute  to  ensuring  price

competitiveness for businesses but also aid in optimizing pricing strategies to

increase revenue.

To illustrate  the  use  of  mathematics  in  determining price  strategies  in

tourism based on dynamic pricing, let's consider a hypothetical example.

Example: It seems like you are asking about developing a dynamic pricing

algorithm for  hotel  rooms to  maximize  revenue.  You can use  data  on room

demand,  competitor  prices,  and  other  relevant  factors  to  create  a  pricing

algorithm that adjusts room rates based on changes in demand and competitor

prices. This dynamic pricing algorithm will allow you to optimize room rates

based on changes in demand and competitor prices.

1. Define the base price for each room type.

2. Monitor the demand and competitors' prices for the rooms.

3.  Adjust  room prices  dynamically  based on demand and competitors'

prices.

For instance, if demand is high and competitors' prices are also high, the

hotel  can  increase  room prices  to  benefit  from high demand.  Conversely,  if

demand is low and competitors' prices are also low, the hotel can decrease room

prices to attract more customers.

Mathematical model: Let's assume that the hotel determines room prices

using the following mathematical model:

Room price = Base price × Demand factor × Competitor factor

Here:

• Base price - the price set for the type of room.

• Demand factor - a factor that adjusts the room price based on demand.

For example, if demand is high, the demand factor 

can be greater than 1, indicating an increase in room prices.
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•  Competitor  factor  -  a  factor  that  adjusts  the  room  price  based  on

competitors' prices. For example, if competitors' prices are high, the competitor

factor can be greater than 1, indicating an increase in room prices.

Using this model, the hotel can dynamically determine room prices based

on  maximizing  revenue  while  taking  into  account  demand  and  competitors'

prices. This demonstrates how mathematical models, especially dynamic pricing

algorithms, can be utilized in optimizing pricing strategies for revenue in the

tourism industry [3].

Thirdly,  managing  resources  through  mathematics.  Effective  resource

management is essential for sustainable development in tourism. Mathematics

plays a crucial role in allocating resources, planning possibilities, and managing

inventory. Utilizing mathematical models, businesses can optimize allocation of

resources such as hotel rooms, airline ticket sales, and tour packages, ensuring

efficient and effective utilization of these resources.

For  example,  utilizing  mathematical  models  to  forecast  demand  for  a

specific  direction  or  touristic  product  can  help  tailor  businesses'  capabilities

accordingly. This information facilitates advanced booking and reduced wastage

of resources, leading to higher profitability and meeting customer needs.

Conclusion. In  conclusion,  mathematics  plays  a  significant  role  in

advancing  the  tourism  industry.  It  helps  to  analyze  market  trends,  forecast

consumer behavior, and optimize pricing strategies and resource allocation. By

using  mathematical  methods,  tourism  enterprises  are  able  to  develop  more

purposeful marketing activities, improve pricing strategies and ensure efficient

allocation of resources that contribute to sustainable growth and development.

Also the possibility  of  calculating the number  of  users  of  e-tourism product

using mathematical methods in numerical form special attention was paid to the

promotion of tourism services.
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