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Decision-making processes in system management of projects are in the 

environment of uncertainty, which is associated with lack of information in full 

measure, subjective factors and influence of factors. We can assume that in a case 

of project management, procurement of vehicles depends on the volume and price 

of the sold products, this can be attributed to the volume of transported passengers 

and tariffs for transportation, the spending for the construction mostly depend on 

the cost of fueling and lubricating materials, the cost of borrowing depends on the 

price of the vehicles [1, 2]. In science, to plan a design decisions in the production 

of authors [3] proposed using economic-mathematical models. The use of such 

models ensures optimum invention of options in the puzzle of certain conditions. 

Therefore, creation of economic-mathematical model to influence 

environment on the development of transport system, is a key issue. 

Management of transport system of passenger transportation includes 

planning scheme route, route network density, urban design, choice of vehicle 

brands and timetables [4-8]. The brand of vehicle, timetable and route setting 

circuit parameters affect the volume of passenger traffic [9-10]. In turn, the volume 

of passengers carried for the period, is considered as the number of users of the 

services of transport on passenger routes in a period at a certain cost of services. In 

[11] the author defined demand as the number of goods; the consumer is ready to 

buy at a certain price level over a specified period. 

To develop economic-mathematical model to influence on the environment 

on the development of bus passenger transportation system. 



The author [12] indicated that there is aggregate demand, which is 

necessary, on the market in cash. In other words, it is the amount of goods and 

services that consumers (residents and nonresidents) buy at a certain price level.  

From these definitions, it follows that there is a relationship between the 

volume of production, prices and demand. This dependence is described by the 

demand. The essence of this law is that consumers (citizens, businesses, 

government and foreigners) all other conditions being equal to purchase the greater 

the amount of goods and services, the lower the general price level and vice versa. , 

the level of prices and the real volume of aggregate demand growth exists inverse 

relationship. 

A similar dependence was also obtained in [13] regarding the scope of 

population on transport services. 
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Where: опk  - coefficient of relative changes of volume of traffic; 

1
Q - the number of transported passengers by bus one day before the change 

of tariff; 

2
Q - the number of passengers on a bus in the newly created Tariff; 

Ц  - changing the fare on the route, UAH; 

н
Ц  - the newly created the fare on the route, UAH; 

аЦ  - fare on bus routes to competitors, UAH; 

minЦ  - fare on the routes of electric transport, UAH;  

мl - length of the route that is under consideration, km; 

ср
l - the average distance a passenger travel from route to route, km. 

Reduced dependence proves that coefficient of comparative changes the 

traffic volumes carried increases at reducing Ц  and
н

Ц  , i.e. if the cost of 

travelling is reduced, this will automatically increase the amount of passengers. 

This confirms the possibility of application of mathematical law demand, 

which is the next general view [10]: 



)(PfQd        (2) 

Where: dQ - demand, units; 

P - cost, UAH. 

The cost of production for the user in the application of a passenger 

transport system is a quantitative display spent on travel money or amount used in 

fares. [10]. 

 iTP        (3) 

Where: iT  - the tariff on i routes 

Simultaneously considering dependence (1) note that the coefficient of 

relative changes in the traffic volume increases with the length of the route. This 

dependence is based on the properties of demand, namely of elasticity. 

Elasticity — a measure of responsiveness in one variable to change in 

another; more precisely this is a number that shows the percentage change in one 

variable due to a one percent change in another variable. A striking example is the 

pricing of elasticity demand, which reflects the change in quantity demanded for a 

particular commodity, when it changes price. The degree of elasticity or inelasticity 

demand is measured by the coefficient calculated by the formula [14]: 
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   Where: dQ  - the change of demand, %; 

    P - the change in value,%. 

With increasing length of the route, elasticity coefficient decreases. This is 

due to a decrease in opportunities to use the services of other routes to meet the 

needs of the movement. 

However, expression (2) provided a fair amount of money unchanged and is 

based on the quantity theory of money equation [12]: 

PYMV        (5) 

Where: М - amount of money; 

V- the velocity of money;  

Y - the physical gross volume of domestic product 



With consistent huge amount of money in equations (5), increased price 

levels demonstrates the following [12], namely: 

1. Increases the demand for money, increase interest rates, the credit cost 

more, aggregate demand falls. 

2. Reduces the real purchasing power of accumulated financial assets with 

fixed money value. 

3. Leads to the fact that an increasing number of foreign buyers becomes 

unprofitable to buy products on the domestic market because there comes a time 

when domestic prices are higher than foreign. The Dynamics of exchange rates and 

gross domestic product (GDP) in themselves can have an impact on aggregate 

demand [12].  

From the foregoing, it is established that fluctuations of exchange rates, GDP, 

fares and route characteristics influence demand. In this demand – volume of 

transported passengers on the route are combined processes that select the type of 

vehicle, number of vehicles, setting schedules and route maps [4]. 

From the above you can make the assumption about the existence of the 

influence of transport demand for passengers on routes in general use of quantitative 

characteristics reflecting the purchase of vehicles. Let us Analyze how the influence 

of currency fluctuations, average monthly income of the Ukrainian citizen and the 

GDP on the development of passenger transportation system of Ukraine in terms of 

the acquisition of the bus business entities that are registered in the city of Kharkov 

and Kharkov region. To conduct this analysis data used from the state statistics 

service of Ukraine [15] and Financial portal of the Ministry of Finance of Ukraine 

[16]. 
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Where: iA - the amount of sold units of bus a year. 
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Where: `

ii
A - the amount new buses purchased per year. 



Processing of the obtained data (table. 2) in the program statistics allowed us 

to determine the following regression equation: 

,509,018,001.0436.0576.0 4321 ххххnA    (8) 

A correlation analysis demonstrates the value of the factor x2 and x3, so these 

factors were excluded from further consideration. 

The Obtained regression equation is: 

,503,0605.076.0 1 AA kхn      (9) 

in this case, the correlation coefficient is 0.65, which indicates an average 

relation between the factors. 

Assuming that the coefficients on the relative changes on the quantity of 

purchased buses kA` - and the relative change of volume of acquisition new 

buses kA` .  

The mathematical model for determining the coefficient of relative change of 

volumes for the purchase of new buses if you change the basic economic 

characteristics of the environment is as follows: 
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The obtained regularity of the coefficient of relative change of volumes of 

purchase of new buses, if you change the basic economic characteristics of the 

environment it allows the prediction on the development of passenger transport 

systems. This will ensure that the customer transportation has the opportunity to plan 

the number of vehicles that serve individual destinations or routes. The basis of the 

determined dependence provides the ability to plan procurement of vehicles and to 

predict risk factors for projects of passenger traffic. 

References: 

1. Vorkut T.A. Proektnij analiz: navch. posib. / T.A. Vorkut. – K.: Ukr. tsentr 

duhovnoyi kul'turi, 2000. – 428 s. 

2. Sistema upravlinnya rizikami proektiv pidpryemstva :navch. posibnik / I. V. 

Chumachenko, M. O. Latkin,T. I. Bondaryeva, N. V. Dotsenko. – Harkiv : 



Nats.ayerokosm. un-t im. M. Ye. Zhukovs'kogo "Harkiv. aviats. in-t", 2012. – 232 s. 

3. Matematichni modeli planuvannya virobnitstva v aerokosmichnij galuzi: navch. 

Posibnik / I.V. Chumachenko; O.I. Lisenko; I.A. Skachkova; I.M. Kadikova; 

V.M.Krasnikov: za red. I.V. Chumachenko. – H.: "HAI", 2012.- 272 s. 

4. Efremov I. S. Teoriya gorodskih passazhirskih perevozok / I. S. Efremov, V. M. 

Kobozev, V. A. Yudin – M.: Vysshaya shkola, 1980. – 535 s. 

5. Arrak A. Sotsial'no–ekonomicheskaya effektivnost' passazhirskih perevozok / A. 

Arrak– Tallin: Eesti raamat, 1984. – 216 s. 

6. Arrak A. Razvitie i effektivnost' passazhirskih perevozok/ A. Arrak – Tallin: 

Eesti raamat, 1984. – 218 s. 

7. Gol'ts G. A. Transport i rasselenie / G. A. Gol'ts – M.: Nauka, 1981. – 248 s.    

8. Kunitsya O. A. Znizhennya chasu ochikuvannya pasazhirami mis'kih 

marshrutnih transportnih zasobiv // diss. na zdobuttya naukovogo stupenya kand. 

tehn. nauk – Har'kiv: HNAMG. – 2008. – 179 s. 

9. Vejtsman V. M. Razrabotka ratsional'nyh shem gorodskih avtobusnyh 

marshrutov: Avtoref. dis. kand.tehn.nauk. – M., 1987. – 20 s. 

10. Gorbachov P. F. Sovershenstvovanie shem marshrutov avtobusov v krupnejshih 

gorodah: Dis...kand.tehn.nauk. – Har'kov: HADI, 1993. – 164 s., 

11. Ufimtseva O.Yu.  Mikroekonomika. Kurs lektsij: Pidruchnik. – Dnipropetrovs'k: 

PDABA, 2012. -172 s. 

12. Sobolyeva O.P. Makroekonomika. Navchal'nij posibnik – Harkiv: HIBS UBS 

NBU, 2013 – 158 s 

13. Dolya K.V. Organizatsiya ta upravlinnya mis'kimi pasazhirs'kimi transportnimi 

sistemami: avtoref. dis. na zdobuttya nauk. stupenya kand. tehn. nauk : spets. 

05.22.06 "Transportni sistemi" / Dolya K.V. – K., 2014. – 23 s. 

14. Tarasevich L.S., Grebennikov P.I., Leusskij A.I. Mikroekonomika: Uchebnik. – 

4e izd., ispr. i dop. – M.: Yurajt Izdat, 2006. – 374 s. – (Universitety Rossii). 

15. [http://www.ukrstat.gov.ua/] – Pereglyanuto: 12.03.2015r. 

16. [http://index.minfin.com.ua/index/gdp/]  – Pereglyanuto: 12.03.2015r. 


