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Abstract— This article supplies the population and the 
developing economy of the Far East in the passenger needs of 
transportation. The study estimated the condition of the 
passenger railway complex and the satisfaction of consumers in 
transport ser-vices. Perspectives of development and reforming 
of the passenger railway com-plex of the Far East Federal district 
are offered.  

In addition, the author`s approach to forecasting passenger 
turnover and revenues of suburban passenger companies, 
depending on the level of tariffs and the use of elasticity 
coefficients, is covered in this article. The usage of this technique 
allows to conclude contracts of transport services mutually 
acceptable to the customer and the contractor assessment of 
passenger turnover and revenues, as well as to establish a tariff 
that allows meeting the solvent demand of the population for 
suburban transportation. With the help of this technique, it is 
possible to calculate elasticity coefficients and forecast the size of 
passenger turnover and revenues of suburban passenger 
companies on this basis, as well as to allow the subjects of the 
Russian Federation and state institute in the sphere of public 
transport to form the parameters of contracts for public 
transport services on a scientific basis. 
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I.  RELEVANCE OF THE RESEARCH 
Passenger railway transport has an important social and 

economic value playing a substantial role in life support of 
society and provides the constitutional right of citizens to 
move. Passenger rail transportation in Russia is unprofitable 
and needs subsidizing. In the course of structural reform of 
railway transport independent carriers were established for a 
long-range connection and suburban railway services. 
Suburban railway transportation provides labor mobility for 
the population, and in some regions suburban rail 
transportation is the only type of transport communication 
which provides an all-year-round connection of small 
settlements to the outside world [2,3,4,9,17,18,21]. 

Let's consider the prospects of reforming a passenger 
railway complex for a long-range connection and suburban 
railway services. 

II. RESEARCH PART 
During reforming of railway transport (2001-2015) the 

main conceptual ideas about structural transformation of a 
passenger communication complex were not successfully 
realized in a full scale. In particular, there was the decision to 
refuse the establishment of territorial joint stock passenger 
companies. It led to the delay in development of market 
relations and competition in the sphere of long-range rail 
transportation at the regional level and especially such a 
remote one as the Far Eastern Federal District. Functioning of 
JSC ―Federal Passenger Company‖ is characterized by high 
extent of centralization that does not allow the efficient 
response to changing conditions of the market and to consider 
specific features of its regional divisions [1,2,5,18]. 

Considering social value of railway passenger traffic, the 
state deliberately subsidizes passenger complex. Nevertheless, 
the efficiency of the measures cannot be fully provided 
without participation of regions in this process. For this 
purpose the authors considered and investigated various 
options of creation of joint stock companies for the 
transportation of passengers in long-range communication 
and/or the suburban rail service at the regional level. As a 
result of calculations, it is economically efficient to create a 
mixed independent passenger company for a long-range 
communication and the suburban rail services in the territory 
of the Far Eastern Federal District. As of successful 
operational practice of JSC ―Passenger Company of 
Sakhalin‖, the efficiency of creation of a similar company will 
not raise any doubts in conditioning the support of regional 
authorities [1-6,8,11,17,19]. 

A distinctive feature of the Far East region is the 
impossibility of full refusal of suburban trains, due to the fact 
that automobile transport is not capable of satisfying the needs 
of the population in communication completely because of 
infrastructure restrictions and difficult climate conditions. 
During cooperation of JSC "Russian Railways" with the 
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regional authorities (according to the federal legislation 
ensuring suburban passenger rail transportation is in their 
competence) the heads of most regions agreed to compensate 
losses of railroad workers. Besides, the budgets of subsidized 
regions cannot afford such expenses [10,17,21]. 

The considerable problem of a suburban passenger 
complex resulted in a drop of passenger traffic and multiple 
growth of tariffs during 2008-2016 (see tab. 1). As a rule, 
there are disputes over an order of determination and 
coordination of volume of tariffs, income, passenger turnover 
and the amount of subsidies between the suburban passenger 
company JSC ―Express of Primorye‖ and subjects of the 
Russian Federation, that leads to judicial proceedings. The 
authors made an attempt in the article to offer an approach to 
reasonable determination of volume of tariffs, income and a 
passenger turnover applying the elasticity coefficients. The 
estimations completed for the conditions of Khabarovsk Krai 
and the Jewish Autonomous Region allows a conclusion to be 
drawn on the possibility of the application of this method for 
the entire Far Eastern Federal District. The authors suggest to 
estimate dependence of a passenger turnover on the average 
value of a profit rate (that is, the value reflecting an average 
tariff) applying elasticity coefficients [12,13]. 

 

Table 1. Calculation of elasticity coefficients of a suburban 
passenger turnover depending on the size of a profit rate for 
the Far Eastern Federal District regions [21]. 

No. Year 
Passenger 
turnover, 

pax per km 

Income, 
R 

Profit 
rate, 
R./10 
pax 
km 

Elasticity 

coefficient 

1 2008 942,3 474,5 5,04 - 

2 2009 552,0 466,3 8,45 1,14 

3 2010 398,0 469,2 11,79 0,25 

4 2011 441,4 558,6 12,65 6,24 

5 2012 383,8 494,9 12,90 2,89 

6 2013 358,1 528,6 14,76 0,15 

7 2014 346,3 506,9 14,64 0,39 

8 2015 311,8 624,0 20,01 0,38 

9 2016 297,0 662,3 22,30 0,42 

 

The graphic analysis of passenger turnover dependency on 
a profit rate on the territory of the Far Eastern Federal District 
shows that power and hyperbolic dependences can be used for 
its mathematical description [12,13].  

The parameters of passenger turnover dependency on 
profit rate were calculated with the standard tools of Microsoft 
Excel by the least squares method, we received parameters of 
hyperbolic and degree model (see tab. 2) [15,18].  

The elasticity coefficient represents the relative rate of 
change of effective value in relation to factorial one [14,16]. 
For the chosen models it could be found by the following 
formula: 

                                 y
x

dx
dyE

                                     (1) 

Putting the parameters of degree and hyperbolic model in 
the formula, we receive (see tab. 2). 

Table 2.  Parameters of the functions describing 
dependence of a passenger turnover on an average profit rate 

Type of 
function 

Function Coefficient of 
determination 

Elasticity 
coefficient 

power 
function 
y=axb 

y = 
3002,6x-
0,777 

R² = 
0,9506 Е = –0,777 

hyperboli
c function 
y=a+b/x 

y = 
4251,9/x + 
74,983 

R² = 
0,9814 

E= –
1/(0,0176x+1) 

Note: y — passenger turnover, mln pax km; 

 x — profit rate, R./10 pax km 

 

Compared by the coefficient of determination hyperbolic 
function proves to be more fit (see tab. 2). The coefficient of 
elasticity of power function is average size and is of little 
benefit for justification of tariffs level, whereas the elasticity 
coefficient of hyperbolic function reflects the real economic 
value of dependence of a passenger turnover on the size of a 
tariff [12,13,14].  

III. CONCLUSIONS 
Structural reform of railway transport did not automatically 
solve all the problems of passenger rail transportation. Federal 
subjects of the Russian Federation often withdraw themselves 
from the organization of passenger train traffic in the territory. 
The solution to the problems of passenger traffic can only be 
found in mutual efforts of regions, the railroad and the 
scientific community. One of the ways to reform a passenger 
complex is to create joint-stock carrier companies with the 
participation of regional authorities [1-7,20,22]. 
The suggested method of forecasting a passenger turnover and 
income with the help of elasticity coefficients can be used in a 
given suburban site or direction. Besides, the use of this 
technique will allow contracts on transportation services based 
on mutually acceptable estimation of passenger turnover and 
income both for customers and contractors, and also to 
establish a tariff which allows satisfaction of the solvent 
demand of the population of the Far Eastern Federal District 
for distant and suburban passenger traffic [12,13]. 
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