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The liberalization of the electricity market intensifies the competition for investors 
in the Russian energy market, for which the financial stability of energy companies is 
an important criterion. The paper presents the mathematical modelling of integrated 
assessment of the default risk level of Russian energy companies, taking into account 
their specific characteristics: type of the energy business, form of ownership, and regional 
specific. The research is based on the industry approach to the diagnostics of default risk 
level of energy companies. The approach includes the logit-model and assessment of the 
coefficients significance. The complexity of this model is conditioned by the study of external 
and internal financial and economic indicators, as well as qualitative criteria based on 
the introduction of dummy -variables. Four groups of default risk level of Russian energy 
companies are proposed. The use of mathematical modelling tools increases the accuracy of 
assessing the financial insolvency of energy companies in comparison with the traditional 
methods. Therefore, the proposed approach is novel, relevant, and practically significant. 
Research veracity is confirmed by the practical implementation. We recommend the use of 
the proposed methodology in assessment of the current state and development strategy of 
Russian energy companies, as well as by investors and analysts to make financial decisions.

Keywords: energy; energy business; default; probability of default; investments; risk; 
logit-model; modelling.

Introduction
T h e long period of reform ing the Russian energy m arket led to  the liberalization of 

the electricity  m arket. T his contributed to  the developm ent and increased com petition 
in the Russian energy m arket. A s a result, the problem  of the energy com panies to  find 
private and, as a rule, expensive capital for current activities and for the im plem entation of 
investm ent program s becom es com plicated. However, financial stab ility  and level of credit 
risk of energy com panies are im portant criteria in m aking final decisions by investors. 
In this regard, the problem  of ob jective assessment and reduction of default risk level 
of R ussian energy com panies in the investm ent activ ities is very relevant and p ractica lly  

significant. T h e  solution consists of two stages.

1. M eth od ica l A pproach to  A ssessm ent o f D efault R isk  Level 
of R ussian  Energy Sector

T h e stud y of default risk level of Russian energy com panies is based on the assessment 
of the forecast logit-m odel [1-4]: 1

™ = rrw (1)
where P D  is P rob ab ility  of D efault of energy company, and is m easured in specific weight 
according to  (2):
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P D (2)
f r o m  0, i f  v a l u e  o f  P D  o f  e n e r g y  c o m p a n y  i s  m i n i m u m ,  

t o  1, i f  v a l u e  o f  P D  i s  m a x i m u m ;

e  is the base of natural logarithm ; Y  is an integral indicator estim ated for the proposed 
m odel by form ula (3):

P D  =  bo +  bi • X u  +  62 • X i 2  +  ... +  bn • X i n , (3)

where X ij  is a value of j -th  financial indicator for i -th  com pany; b j  is an evaluation of 
significance of j -th  coefficient.

C alcu lation  of the probability  of default of R ussian energy com panies is based on 
m odel (4) tak in g  into account the specific characteristics of the Russian econom y and 
energy m arket [5]:

(4)Y  =  - a o  - Y 1  a i K i
i= 1

K i

K

K 7

(5)

(6)

(7)

where a 0 , a 1, . . .  , a 11 are industry-specific constants of significance of the coefficients (for 
the fuel and energy com plex), and coefficients K 1 , K 2 , . . . ,  K 11 are as follows.

T h e qu alitative assessment of Russian energy com panies is provided by coefficients 
K 1 , K 2 , K 7 . Nam ely, K 1 takes into account the “age” factor of the energy com pany and 
takes the value in accordance w ith  conditions (5):

0, i f  t h e  c o m p a n y  w a s  c r e a t e d  m o r e  t h a n  10 y e a r s  a g o ,

1, i f  t h e  c o m p a n y  w a s  c r e a t e d  l e s s  t h a n  10 y e a r s  a g o .

K 2 is a coefficient of the credit history of the energy com pany (6):

0 , i f  c o m p a n y  h a s  p o s i t i v e  c r e d i t  h i s t o r y ,

1, i f  c o m p a n y  h a s  n e g a t i v e  c r e d i t  h i s t o r y .

K 7 is a coefficient of the regional affiliation of the com pany (7):

0, i f  t h e  c o m p a n y  i s  l o c a t e d  i n  M o s c o w  o r  S a i n t P e t e r s b u r g ,

1, i f  t h e  c o m p a n y  i s  l o c a t e d  i n  a n o t h e r  c i t y .

T h e qu an titative assessment is based on calculation of others exogenous and 
endogenous financial and econom ic coefficients. Nam ely, K 3 is a coefficient of the current 
liquidity of the energy com pany; K 4 is a ratio of profit before repaym ent of ta x  and 
interest paid in the com pany for the period; K 5 is the weighted average capital of the 

com pany calculated as K 5 =  ln(J^ m=1 (E C ^ )), where E C  в is the equity capital of the 
energy com pany for the в -period; K 6 is the weighted average key interest rate of the 
C entral Bank; K 8 =  R O A  (R eturn on Assets); K 9 =  R O E  (R eturn on E quity); K 10 is the 
grow th rate of equity capital of the energy com pany; K 11 is the grow th rate of assets of 
the energy com pany for the period. Table 1 presents the distribution of industry-specific 
constants tak in g  into account the specific features of fuel and energy com plex.

T h e proposed m odel allows to  define conditions (2) more exactly, therefore for the 
probability  of default of energy com pany we have (8):

[0; 0, 2), i f  t h e  r i s k  o f  d e f a u l t  i s  m i n i m a l ,

[0, 2; 0, 4), i f  t h e  r i s k  o f  d e f a u l t  i s  l o w ,

[0, 4; 0, 6), i f  t h e  r i s k  o f  d e f a u l t  i s  a v e r a g e ,  (8)

[0, 6; 0, 8), i f  t h e  r i s k  o f  d e f a u l t  i s  h i g h ,

[0, 8; 1], i f  t h e  r i s k  o f  d e f a u l t  i s  m a x i m u m .

P D
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T a b le  1

T h e  v a l u e  o f  t h e  c o n s t a n t  c o e f f i c i e n t s  o f  t h e  m o d e l  f o r  f u e l  a n d  e n e r g y  c o m p l e x

I n d i c a t o r a 0 a \ a 2 a 3 a 4 a$

V a l u e 3 0 , 7 3 7 1 3 , 7 0 3 3 8 , 9 7 3 4 - 8 , 6 7 1 1 - 7 , 0 1 1 0 - 1 , 6 4 2 7

I n d i c a t o r (Xq a j a s ag а ю a n

V a l u e - 0 , 1 3 9 9 - 0 , 6 9 1 3 - 5 , 0 8 9 4 - 1 5 , 3 8 8 2 7 , 3 6 6 7 - 2 2 , 0 2 9 4

2. P ractica l A ssessm ent o f D efault R isk  Level 
of Energy C om panies

W e  c h o s e  R u s s i a n  e n e r g y  c o m p a n i e s ,  c o v e r i n g  a l l  p o s s i b l e  t y p e s  o f  e n e r g y  b u s i n e s s  

i n  t h e  r e g i o n s  o f  R u s s i a ,  a s  t h e  o b j e c t s  o f  r e s e a r c h .  T h e  d e f a u l t  r i s k  l e v e l  o f  t h e  e n e r g y  

c o m p a n i e s  w a s  a s s e s s e d  f o r  t h e  p e r i o d  f r o m  2 0 1 4  t o  2 0 1 7 .  T o  t h i s  e n d  w e  u s e d  a n n u a l  

r e p o r t s  o f  t h e  e n e r g y  c o m p a n i e s .  T h e  o b t a i n e d  r e s u l t s  a l l o w  t o  g r o u p  t h e  e n e r g y  c o m p a n i e s  

i n t o  f o u r  g r o u p s ,  d e p e n d i n g  o n  t h e  d y n a m i c s  o f  t h e  d e f a u l t  i n d i c a t o r  ( T a b l e s  2 - 5 ) .

T a b le  2

D e f a u l t  r i s k  l e v e l  o f  e n e r g y  c o m p a n i e s :  c o n s t a n t  m i n i m u m  v a l u e

№ C o m p a n y 2 0 1 4 2 0 1 5 2 0 1 6 2 0 1 7
C h a r a c t e r i s t i c C o n d i t i o n s

o f  d e f a u l t 1 2 3

1 J S C

“ S i b G e n C o ”

— ^ 0 , 0 0 ^ 0 , 0 0 ^ 0 , 0 0
M i n i m u m  v a l u e

1 2 1

2 L T D

“ B a s h k i r e n e r g o ”

^ 0 , 0 0 ^ 0 , 0 0 0 , 0 0 0 , 0 0 1 2 3

3 L T D  “ L u k o i l -  

E S ”

— ^ 0 , 0 0 0 , 0 0 0 , 0 0 1 2 4

4 P J S C  “ M O E K ” — ^ 0 , 0 0 ^ 0 , 0 0 ^ 0 , 0 0 2 1 1

5 J S C  “ M R S K  

U r a l ”

— ^ 0 , 0 0 ^ 0 , 0 0 ^ 0 , 0 0 2 2 3

6 P J S C  “ F o r t u m ” — 0 , 1 0 0 , 1 0 0 , 1 0 1 2 1

7 P J S C

“Y a k u t s k e n e r g o ”

— ^ 0 , 0 0 0 , 0 0 0 , 0 0 2 2 1

8 J S C  “ C o n c e r n  

R o s e n e r g o a t o m ”

^ 0 , 0 0 0 , 0 0 ^ 0 , 0 0 — 2 1 1

9 P J S C

“ R u s H y d r o ”

0 , 0 0 ^ 0 , 0 0 0 , 0 0 — 2 1 1

1 0 J S C  “ S O  U P S ” — 0 , 0 0 0 , 0 0 ^ 0 , 0 0 M i n i m u m  v a l u e 2 1 4

1 1 J S C

“ O m s k e n e r g y ”

— 0 , 0 0 0 1 0 , 0 0 0 , 0 0 1 5 S l i g h t  i n c r e a s e 2 2 3

F o r  f u r t h e r  a n a l y s i s ,  t h e  e n e r g y  c o m p a n i e s  a r e  p r o v i d e d  w i t h  v a l u e s  o n  t h r e e  c r i t e r i a  i n  

a c c o r d a n c e  w i t h  t h e  c o n d i t i o n s  ( 9 )  -  ( 1 1 ) :

l l  —  p r i v a t e  c a p i t a l ,
F o r m  o f  o w n e r s h i p  =  < ( 9 )

I 2  —  p r e f e r a b l y  p u b l i c  c a p i t a l ;
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R e g i o n a l  s p e c i f i c

T y p e  o f  t h e  e n e r g y  b u s i n e s s

{1 — M o s c o w ,

2 —  a n o t h e r  c i t y ;

1 —  g e n e r a t i o n ,  t r a n s m i s s i o n ,  

d i s t r i b u t i o n  o f  e n e r g y ,

< 2 —  t r a d i n g  i n  t h e  m a r k e t ,

3 —  e n e r g y  t r a n s m i s s i o n ,

4 —  o t h e r  t y p e s .

(10)

(11)

T a b le  3

D efault risk level of energy companies: sudden changes in the indicator

№ C om pany 2014 2015 2016 2017
C h aracteristic Conditions
of default 1 2 3

1 J S C  “K G E C ” ->•
0,00

->•
1,00

->•
0,00

no d ata
Sudden changes

1 2 1

2 P J S C  “T  P lu s” 0,20 0,00 0,95 — 1 1 1

T a b le  4

D efault risk level of energy companies: sudden increase to  a m axim um  value

№ C om pany 2014 2015 2016 2017
C h aracteristic 
of default

Conditions
1 2 3

1 J S C  “A T S  
Energo”

0,00 0,00 1,00 — Sudden 
increase to  
a m axim um  

value

2 1 2

2 J S C  “Y U T K ” 0,00 0,00 1,00 2 2 2

T a b le  5

D efault risk level of energy companies: sudden decrease to  m inim um  value

№ C om pany 2014 2015 2016 2017
Short Conditions
characteristic 1 2 3

1 J S C  “B ash E S ” 1,00 0,00 0,00 — Sudden 
decrease to

1 2 3

2 G roup “Inter 
R A O ”

1,00 0,00 0,00 a m inim um  
value

2 1 1

A s a result of the assessment of default risk level, we conclude the following. F irst, 
there is not constant m axim um  or highest value of default of energy com panies. Second, 
public energy com panies have less level of risk than private ones. T hird , the companies- 
organizers of trading in the m arket has the greatest p robability  of default am ong all types 
of the energy business. Finally, we did not reveal strict relationship betw een regional 
specific and default risk level of Russian energy companies.
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C onclusions

1. W e solved the topical problem  on research of the default risk level of R ussian energy 
com panies on the basis of the industry logit-m odel.

2. W e investigated dependence between the level of default of energy com panies and 
their specific characteristics.

3. W e recom m end to  use the obtained results in strategic program s for the developm ent 
of R ussian energy.
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И С С Л Е Д О В А Н И Е  Д Е Ф О Л Т Н О С Т И  Р О С С И Й С К О Й  Э Н Е Р Г Е Т И К И  

В .Г . М о х о в 1, Г .С . Чебот арева2
1 Ю ж н о-У р ал ьски й  государственны й университет, г. Ч елябинск,
Российская Ф едерация
2У ральски й  ф едеральны й университет, г. Екатеринбург,
Российская Ф едерация

Либерализация рынка электрической энергии активизирует борьбу за инвесторов 
на отечественном энергорынке, для которых важным критерием является финансо
вая устойчивость энергокомпаний. Статья содержит математическое моделирование 
комплексной оценки уровня дефолтности российских энергетических компаний с уче
том их специфических характеристик: сферы энергобизнеса, формы собственности и 
региональной принадлежности. В основу исследования положен отраслевой подход к
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диагностике дефолтности энергокомпаний, основанный на logit-модели и оценке значи
мости включенных коэффициентов. Комплексность данной модели обусловлена изу
чением внешних и внутренних финансово-экономических показателей, а также ка
чественных критериев на основе введения dummy-переменных. Предложены четыре 
группы дефолтности отечественных энергокомпаний. Использование инструментария 
математического моделирования повышает точность оценки финансовой несостоятель
ности субъектов хозяйствования в сравнении с традиционными методами, что отра
жает новизну, актуальность и практическую значимость предложенного подхода. До
стоверность результатов исследования подтверждена практической реализацией. Раз
работанную методику рекомендуется использовать при оценке текущего состояния и 
разработке стратегии развития отечественных энергокомпаний, а также инвесторам и 
аналитикам в процессе принятия финансовых решений.

Ключевые слова: энергетика; энергетический бизнес; дефолт; вероятность де
фолта; инвестиции; риск; logit-модель; моделирование.
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