
International Journal in Economics and Business Administration 

Volume III, Issue 4, 2015  

pp.  101 - 114 

 

 

 

 

Optimization of Shareholders’ Incomes with Investments into 

Production Reforming 
 

 Lyudmila N. Rodionova
1
, Olga G. Kantor

2
, Natalia O. Ruhlyada

3
, Svetlana 

A. Karpovskaya
4
 

 
Abstract: 

 
 In recent years a company’s goal is not profit making but capitalization.  Companies having 

the capital value larger than their competitors win in the market. This determines the trends 

in the capital market, namely merger and acquisition, which have been very popular recently 

in the international market.  

This paper considers economic statement, formalization and fulfillment of a problem of 

optimization of management decisions during formation of funds for company development. 
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1. Introduction  

 

In the conditions of market relations development the government does not state any 

standards for profit distribution. But it stimulates movement of profit to capital 

investments of productive and non-productive character, charitable purposes, 

environmental measures financing, maintenance of social facilities and institutions 

via granting tax exemptions.  

 

Distribution of net profit is one of the directions of corporate planning. In 

accordance with the RF legislation and charter documents, at the first stage the 

organization, if it is envisaged by the organization charter, builds a surplus fund. The 

surplus fund is used to cover damages and other unforeseen costs, pay dividends in 

case of profit lack, cancel credit indebtedness in case of liquidation of organization.  

 

After the profit is contributed to the surplus fund, the organization (wealth holders or 

shareholders) forms consumption and accumulation funds irrespective of its business 

legal structure. 

 

2. Literature Review  

 

In the late 70’s-early 80-ies were published  the results of researches R. Litzenberger 

(1978) and K. Ramasvami (1982) which later were called tax differentiation theory, 

according to which, from the position of shareholders priority, meaning has not 

dividend yield but capitalized earnings value. The explanation for this is quite 

obvious – the income from the capitalization was taxed at lower rates than 

dividends. Tax rates were changing periodically but in any case the difference 

between them remained. According to this theory, if two companies differ only in 

the methods of profit distribution the shareholders of the company who have a 

relatively high level of dividends should require higher earnings per share to 

compensate losses with increased taxation.  

 

Thus, this is not profitable for the company to pay high dividends, and its market 

value maximizes at a relatively low share of dividends in the profit. In addition the 

most of countries have tax differentiation in respect of tax payments; it also affects 

preferences of this or another group of investors in respect of a share reinvested 

profit.  

 

Overview of this aspect of dividend policy in international context can be found, for 

instance, in the book of R.A. Bredley and S.C. Myers (1997) Research published by 

J. Lintner in 1956 year laid the foundation of dividend policy in economic science. 

In which, on the basis of 28 firms in the US, the author concluded that the large 

companies whose growth potential is significantly limited have the greater 

propensity to dividend payment. They regularly pay dividends, and their value is 

adjusted from year to year slightly. Based on this work development started two 
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theories of dividends, first of all, agency and signaling theory of dividends. Suppose 

that the first authors of signaling theory were S. Ross and S. Bhattacharyya (1979).  

 

Stern (1974) believed that signaling theory is too expensive for the company. G. 

Grullon., R. Michaely and B. Swaminathan (2002) proposed a hypothesis of 

enterprise’s maturity, which implies that the company, when entered into a phase of 

maturity, reduces it investment opportunities, so realizing spare cash which could be 

paid as dividends. M. Jensen and W. Macklin (1976) formulated Agent theory in 

1976 as conflict of interests between shareholders and managers. F. Easterbrook 

proved that payment of higher dividends leads to higher transparency of senior 

management work for shareholders and, accordingly, the ability to control increase. 

In the case of "weak" shareholders senior management of the organization can start 

to solve their own tasks, could be even stealing, instead of increasing the company's 

capitalization and shareholder’s wealth.  Possible conflict of interests between 

shareholders and creditors was proved empirically in the paper of G. Handjinicolaou 

and A. Kalay in 1984.  

 

At the same time it should be noted that there is a distinct contradiction in earning an 

income in the form of capital interest increase, namely dividends, or with retained 

interest in the form of the company’s capital increase. In recent years the company’s 

goal is not profit making, but capitalization. Companies having the capital value 

larger than their competitors win in the market. This determines the trends in the 

capital market, namely merger and acquisition, which have been very popular 

recently in the international market. The capital increase interest is a “strategic” 

income; traditional dividends are a “tactical” income. 

 

3. Results and Discussion  

 

This requires optimization of decisions during formation of funds for company 

development, and, therefore, capitalization growth to the prejudice of short-term 

interests like considerable dividends. 

Let us introduce the symbols. 

t – year, T,1t  ; 

tK  – capital assets of an enterprise in the t-th year; 

tV  – current assets of an enterprise in the t-th year; 

tn  – rate of amortization deductions of an enterprise in the t-th year; 

tA  – amortization deductions of an enterprise in the t-th year; 

tP  – net profit of an enterprise in the t-th year; 

tI  – outward investments in an enterprise in the t-th year; 

t  – part of amortization deductions of an enterprise in the t-th year used 

for recovery of capital assets; 
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1
t  – net profit share of an enterprise in the t-th year used for recovery of 

capital assets; 
2
t  – net profit share of an enterprise in the t-th year used for recovery of 

current assets; 

i  – discount rate; 

j  – inflation rate. 

 

Basing on the introduced symbols, capital and current assets of an enterprise can be 

calculated according to the following formulas: 

1-t1-t

1

1-t1-t1-ttt I)n1(
1-t
 РАКК 

 

(1) 

1-t

2

1-tt РVV
1-t
 . 

(2) 

 

Let us suppose that the enterprise operates successfully, if its capital and current 

assets increase annually minimum by  % with account of discounting and 

inflation. This requirement shall be formalized as the following inequations: 

 

 j1i1K)1(K 1tt   , 
(3) 

 j1i1V)1(V 1tt   , 
(4) 

where 100
 . It should be noted that the higher   is, the more successful is 

the enterprise.   

 

Let us transform the formula    ijji1j1i1  . Taking into 

account the fact that the addend ij  has a significantly lower order of vanishing as 

compared to others, let us simplify formulas (3) and (4): 

 

 ji1K)1(K 1tt   , 
(5) 

 ji1V)1(V 1tt   . 
(6) 

 

With account of formula (1), supposing that the net profit of the enterprise is 

positive, let us transform expression (5): 

 

 ji1K1IPAKn1 1t1t1t
1
1t1t1t1tt       

  (7) 
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It is seen from expression (7) that in order to determine the 
1
T  value, it is 

necessary to set the rate of amortization deductions of the subsequent time period 

1Tn  , which is not difficult in itself. 

 

In a similar the 
2

1t  value shall be expressed with the help of formulas (6) and (2): 

 

   

1t

1t2
1t

P

ji1V









 . 

               (8) 

 

It is evident that  

  

1t

1t1t1t1tt1t2
1t

1
1t

P

IAji1Vji1nK










. 

                             

(9) 

The last formula demonstrates what share of the net profit (t-1) of the year should be 

contributed into the recovery of capital and current assets, so that the enterprise 

could be considered as successful in the t-th year. Alongside with that the rest of the 

net profit should be sufficient not only for dividends and incentive payments but also 

for establishing accumulation funds. Let us consider that the minimum allowable 

limit for the net profit share used for establishing funds for stimulation and 

production development makes 15%. Then the net profit share 1t , used in the (t-

1)-th year for paying dividends and incentives, can be calculated according to the 

equation: 

 
2

1

1

1

2

1

1

11 85.015.01   ttttt  . 
(10) 

 

It proceeds from the last equation that: 

 

 85.02

1

1

1   tt  . 

 

(11) 

 

Let us consider that the net profit share applied for recovery of capital assets cannot 

be lower of the set limit taken as 0.1. This requirement is evident, if the enterprise 

conducts a policy of production reforming. Thus, 

 

1.01

1 t . 
(12) 

 

The aim of shareholders is to draw a maximum sum of dividends and incentives, 

which with account of discounting and inflation can be formalized in the following 

way: 
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 


Т

1=t

tt max
j)+i1( t

Р

 

 

(13) 

 

It should be noted that function (13) reaches its maximum, if expressions (7) and (8) 

are satisfied as equations. 

 

When determining the long-term program for enterprise development, it is 

practically impossible to set all the tI  values, which characterize the volume of 

outward investments into the enterprise. Therefore, it is important to know the 

volumes of outward investments, in order to ensure increment of capital and currents 

assets at the set level 
0  with fulfillment of previously formed assumptions and 

conditions. Therefore, all the values tI , T,1t   shall be considered as unknown. 

 

In the stated assumptions mathematical setting of a problem of optimization of 

shareholders’ incomes with investments into the production reforming has a view: 

 

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0
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(14) 

 

 

(15) 

 

(16) 

 

 

(17) 

 

(18) 

 

(19) 

 

(20) 

 

(21) 

 

(22) 

 

(23) 

 

(24) 

 

(25) 
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In equations (14-25)  the values t , tI , T,1t  ,   are variables. In order to 

settle problem (14-25) the following parameters should be known: T, i , j , tn , 

tA ,  tP , T,1t  . The advantage of model (14-25) is possibility to determine a 

long-term program for enterprise development, which ensures the set level of 

capitalization on the basis of calculation of owner’s investments into the production 

development and required investments. Direct realization of the model can be 

performed with account different variants of amortization deductions (via setting the 

values tn , tA , T,1t  ), which will enable enhancing the effectiveness of taken 

decisions. 

 

Practical realization of the model was performed on the basis of the enterprise 

operation rate. A five-year period was taken as calculation period ( 5T  ); discount 

and inflation rates were taken at 12% and 8% respectively; the annual standard of 

amortization deductions was taken at a level of 15% ( 15.0tn , 1T,1t  ); 

205000K0  Mln rubles; 14074V0  Mln rubles. 

 

Table 1. Predictable enterprise operating rates, Mln rubles 

Year 1 2 3 4 5 

Net profit 53994 59888 69385 73338 86629 

Amortization deductions 3375 4045 4653 5535 6136 

 

In the course of realization of model (14-25) different variants for setting the 

minimum level of 
0  increment of capital and current assets were considered.  

Additional condition for the values of the part of amortization deductions used for 

recovery of capital assets 
0

t    was introduced, which was conditioned by the 

necessity of accumulation of amortization deductions. 

 

Table 2. Results of numerical implementation of the problem aimed at optimization 

of shareholders’ incomes with investments into production reforming 
Year 1 2 3 4 5 

Variant 1 ( 04.00  , 8.00  ) 

t , shares 0.8 0.8 0.8 0.8 0.8 

tI , Mln rubles 73490.65 66257.0 

116415.

9 

110157.

0 93250.3 

 , shares 0.04 

Objective function, Mln rubles 90007.36 

Variant 2 ( 06.00  , 8.00  ) 
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t  0.8 0.8 0.8 0.8 0.8 

tI , Mln rubles 78410.65 88680.13 

129310.

9 

122321.

6 

103564.

0 

  0.06 

Objective function 88489.63 

Variant 3 ( 0800 , , 8,00  ) 

t , shares 0.8 0.8 0.8 0.8 0.8 

tI , Mln rubles 83330.6 76128.8 

142906.

5 

141964.

3 

114462.

0 

 , shares 0.08 

Objective function, Mln rubles 65122.99 

Variant 4 ( 1,00  , 6,00  ) 

t , shares 0.6 0.6 0.6 0.6 0.6 

tI , Mln rubles 88925.6 81173.1 

158149.

9 

179550.

6 

152004.

7 

 , shares 0.1 

Objective function, Mln rubles 65539.78 

 

The analysis of the calculation results showed that under the existing structure of 

capital and current assets of the enterprise and predictable operating rates for 5 years 

(Table 1), in order to achieve the set level of capitalization of capital and current 

assets 
0 , it is necessary to apply annual amortization deductions and attract 

outward investments, which exceed the enterprise net profit. This is quite uneasy, 

taking into account the current economic situation.  

 

The obtained results testify to domination of shareholders’ interests, who often tend 

to draw income immediately without taking care of the enterprise’s future. As a 

result at the end of the 5-year period there can happen a rather complicated situation 

caused by an insignificant amount of accumulated amortization deductions. This will 

not allow the enterprise renewing the existing assets. It should be noted that interests 

of the enterprise manifest themselves first of all in the capitalization growth of 

capital assets, which contributes to increase of the shareholders’ (emitters’) incomes 

though with some delay. This fact conditions the main contradiction between the 

interests of shareholders and enterprise, which can be formalized in the following 

way: 

1

T

K

K
K . 

 

(26) 
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Another criterion describing the enterprise operating efficiency along with the 

mentioned   parameter can be considered the value of accumulated amortization 

fund with account of discounting: 

 

 

 
 




T

1t
t
tt

ji1

A1
A


. 

 

(27) 

 

It should be noted that the development strategy that could ensure all the criteria (F, 

K, A,  ) achieving their maximum values would be ideal both for the enterprise and 

shareholders. However, it is impossible to achieve in practice due to evident 

inconsistency of the criteria F and K, F and  , K and A. Application of special 

techniques for settling multicriterion problems turns to be reasonable in this 

connection. It is fair to mention that settling of mutlicriterion problems is a rather 

complicated task. The most well-known and widely used methods for settling 

multicriterion problems are generalized criterion method, main criterion method, 

method of sequential concessions. The first and the second method are one-step 

methods, and the third one is a multi-step method.  

 

All these methods are connected with a common way of decision making: a vector-

valued criterion is transformed in some way to the scalar target function, and then 

the optimization problem is settled. It is anticipated that a decision-maker can 

provide all the necessary information for describing the aggregate function. 

 

In the method of generalized criterion partial criteria convolute into the scalar 

function with the help of weight coefficients set by a decision-maker. Then the 

scalar function maximizes (minimizes) with the aim of finding an optimal 

alternative. 

 

The main point of the method of sequential concessions (Podinovskiy and Gavrilov, 

1975) is that after qualitative analysis of relative importance of the criteria the 

multicriterion optimization problem resolves itself to successive solution of one-

criterion problems. The problem with the most important target criterion is to be 

solved first. Then the problem having the target function as a second important 

criterion   shall be settled next. One more restriction is added to the set of feasible 

solutions of the second problem. This restriction reflects the requirement according 

to which the criterion first in order of importance should not be lower than some 

limit value (in other words, a “concession” is set for this criterion), etc. In each 

subsequent problem a set of restrictions will have one more inequation. Thus, the 

compromise is reached, when the number of iterations coincides with the number of 

criteria of initial multi-criterion problem.  

 

Order of importance of criteria and setting of concession values are main 

requirements for the method of sequential concessions. Due to the fact that 
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concessions are set arbitrarily at the discretion of the decision-maker, the latter may 

lead to the degenerate set of feasible solutions. In this case it is necessary to get back 

to the previous iterations and reconsider the values of concessions according to the 

criteria.   

 

Unlike the generalized criterion method, the main criterion method does not require 

describing the aggregate function on partial criteria. Aggregating resolves itself to 

designation of one of the criteria as the main one, which lightens the work of the 

decision-maker. 

 

With the aim of elimination of mistakes made by the decision-maker when 

designating criteria weight, the generalized criterion method was not used. The 

method of sequential concession was also excluded from consideration due to 

difficulties in setting the concession values.  

 

In this work a two-stage procedure of solution making was applied. At the first stage 

the main criterion was chosen (the parameter   was taken as the main criterion, as 

it secures annual increment of capital and current assets of the enterprise), and one-

criterion problem of optimization at different initial conditions was settled. 

Simultaneously the values of the rest criteria F, K, A were calculated. A condition 

was added to the parameter   values. According to the condition its level should 

not get lower than planned 4%.  

 

Thus, at the end of the first stage information collection was formed. It served as the 

basis for determining the best strategy for enterprise development from the point of 

view of compromise reaching via the criteria F, K, A. (The criterion   was not 

taken into consideration at this stage, as in any variants its value was always 

maximum). At his stage the problem of determining the best strategy for enterprise 

development consisted in finding the best alternative. A method based on application 

of metric analysis was used for its solution (Kantor, 2009; Rodionova and Kantor, 

2014).    

 

Thus, at the first stage at different initial conditions the following problem was 

solved:  

 

max                                                                                                                 (28) 

 

Т1,t,
-)j)+i)(1(n(

t

ttt1-tt1

t 



Р

АК 
                  (29)                                                     

Т1,t,
)j)+i)(1((V

t

t2

t 



Р

                  (30)                                                                      
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Т2,t ,)n1( 1-t1-t

1

1-t1-t1-t1-ttt  РАКК                  (31)                                                  

 

 Т2,t ,VV 1-t

2

1-t1-tt  Р                           (32)                                                                          

 

Т1,t ,1,01

t                                                                                                 (33)                         

 

Т1,t ,02

t                                                                                                   (34)              

 

Т1,t ,85,01

t

1

t                                                                                       (35)                  

 

04,0                                                                                                           (36)                          

 

Т1,t,0t                                                                                                      (37) 

 

In each case the criteria values were described: 

 

 
 


 




T

t
t

ttt

ji

P
F

1

21

1

85.0 
 

 

(38) 

1

T

K

K
K  

 

(39) 

 

 
.

 



T

1t
t

tt

ji1

A1
A


 

(40) 

 

 

Table 3. Selected variants of problem solution (28-37) 

Varia

nt 

Variable values 
  F K A 

D Year 
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e

s

i

g

n

a

t

i

o

n 

1 2 3 4 5 

1 

8.00   

t  0.70 0.80 0.80 0.80 0.80 

0.21 45616.9 4.44 2966.4 

tI  
115493

.4 

1339

61.8 

21028

8.5 

36500

5.0 

360013

.8 

2 

6.00   

t  0.60 0.00 0.00 0.60 0.60 

0.08 66172.5 2.80 8680.8 

tI  
83521.

7 

1094

05.1 

11734

6.5 

14017

8.9 

102844

.0 

3 

4.00   

t  0.40 0.40 0.40 0.40 0.40 

0.05 67905.2 2.53 8069.7 

tI  
74840.

7 

6747

4.1 

11827

7.1 

11189

1.7 

94734.

0 

4 

2.00   

t  
0.20 0.20 0.20 0.20 0.20 

0.04 72852.3 2.44 10759.5 

tI
 

75515.

6 

8321

3.3 

84187

.9 

10338

0.5 

100092

.4 

 

The data of the last three columns in Table 3 were used during realization of the 

second stage. 

 

Table 4. Determination of the enterprise development strategy on the basis of 

application of metrical analysis 

Variant 
Initial criteria values Normalized criteria values 

3

di
 

F K A F K A 

1 45616.9 4.436 2966.4 0.00 1.00 0.00 0.82 

2 66172.5 2.801 8680.8 0.75 0.18 0.73 0.52 

3 67905.2 2.530 8069.7 0.82 0.05 0.65 0.60 

4 72852.3 2.439 10759.5 1.00 0.00 1.00 0.58 

 

Normalization coefficient 3
1

 serves for convenience of interpretation of results: 

each value 
3

di
 corresponds to the degree (and after 100-multiplication – to the 

percentage) of difference from the standard. The standard was taken as a 

hypothetical variant of organization of manufacturing process, at which the values of 
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the criteria F, K, A equal the maximum values of the available ones. Thus, the lower 

is 
3

di
, the closer to the standard the alternative is, and therefore, it is more 

preferable. 

 

4. Conclusion 

 

Basing on the considered results of application of metrical analysis for evaluation of 

the available alternatives (see the last column in Table 4), it may be concluded that 

the second variant of organization of production process reforming  is the optimal 

from the point of view of the chosen method of problem solving. It should be noted 

that the obtained optimal solutions are characterized by large volumes of 

investments, which cannot be always provided. In this case the decision-maker may 

exclude such alternatives from consideration at the second stage as unsuitable a 

fortiori. 

 

It is evident that variety of initial conditions during realization of the first stage will 

result in increase of the number of alternatives at the second stage, and therefore the 

decision-maker shall have more information in possession to make decisions relating 

to determination of the best strategy of production reforming.  

 

The proposed two-stage procedure of determination of the optimal strategy for 

enterprise development with investments into production reforming on the basis of 

application of methods for multi-criterion problem solving enables making flexible 

decisions considering the interests of the enterprise and its emitters, thus striking a 

compromise in their contradicting interests. 
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