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Abstract: The purpose of this review is to analyze all existing theories of the capital structure
(with their advantages and disadvantages) in order to understand all aspects of the problem and
make correct management decisions in practice. The role of the capital structure is that the correct
determination of the optimal capital structure allows the company’s management to maximize
the capitalization of the company and the long-term goal of the function of any company. The
review examines the state of the capital structure and capital cost theory from the middle of the
last century, when the first quantitative theory was created, to the present. The two main theories,
Modigliani–Miller (MM) and Brusov–Filatova–Orekhova (BFO), are discussed and analyzed, as well
as their numerous modifications and generalizations. Additionally, discussed is the latest stage in the
development of the theory of capital structure, which began a couple of years ago and is associated
with the adaptation of the two main theories of capital structure (Brusov–Filatova–Orekhova and
Modigliani–Miller) to establish the practice of the function of companies. This generalization takes
into account the real conditions of the work of the companies. It was noted that taking into account
some effects that are present in economic practice (such as variable income, frequent payments
of tax on income, advance payments of tax on income, etc.) brings both theories closer, and even
the Modigliani–Miller theory, with all its many limitations, becomes more applicable in economic
practice. However, it should be remembered that the Modigliani–Miller theory is only true for
perpetual companies, while the BFO theory is valid for companies of any age, and from this point of
view, they never coincide.

Keywords: capital structure; Modigliani–Miller (MM) theory; Brusov–Filatova–Orekhova (BFO)
theory; trade-off theory

MSC: 91G50; 91G80

1. Introduction

The capital structure refers to the ratio between the company’s own and borrowed
capital. Does the capital structure affect the main parameters of the company, such as the
cost of capital, profit, company value, and others, and if so, how? The choice of the optimal
capital structure, i.e., a capital structure that minimizes the weighted average cost of capital
WACC and maximizes the company’s capitalization, V, is one of the most important tasks
solved by the company’s financial manager. Modigliani and Miller (1958) were the first to
seriously study (and the first quantitative study) the effect of a company’s capital structure
on its performance. Prior to this study, there was an approach (let us call it traditional)
based on the analysis of empirical data. The aim of this review was to analyze all existing
theories of the capital structure (with their advantages and disadvantages) in order to
understand all aspects of the problem and make correct management decisions in practice.
The role of the capital structure is that the correct determination of the optimal capital
structure allows the company’s management to maximize the capitalization of the company
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and the long-term goal of the functioning of any company. The moment of breakthrough
was the theory of Modigliani–Miller, which was the first quantitative theory. However,
it had a large number of limitations and is of little use in practice. At present, there are
increased requirements for making high-quality management decisions in the fields of
financial management and corporate finance. This increases the requirements for financial
analytics and the use of mathematical methods in economic analysis. The importance
of the problem has led to great interest in it and great efforts by scientists to modify the
Modigliani–Miller theory.

2. Basic Theories of Capital Structure
2.1. A Historical Point of View

From a historical point of view, five stages in the development of the capital structure
theory can be distinguished: First (before 1958), the traditional approach, based on practical
experience and existed before the appearance of the first quantitative theory by Modigliani
and Miller (the second stage) (1958–1963) [1–5]. The third stage (1964–2008 and later) is
the numerous attempts by scientists to modify the Modigliani–Miller theory [6–104]. The
fourth stage (2008–2019) is the appearance of the Brusov–Filatova–Orekhova (BFO) theory,
which removed the main restriction of the Modigliani–Miller (MM) theory associated with
the infinite lifetime of a company [16–23]. Additionally, finally, the fifth stage (2019 up to
now), which began a couple years ago and is associated with the adaptation of the two
main theories of the capital structure (Brusov–Filatova–Orekhova and Modigliani–Miller)
to the established financial practice of the company’s functioning by taking into account
the real conditions of their work [105–114].

One of the most important assumptions of the Modigliani–Miller theory is that
all financial flows and all companies exist in perpetuity. This limitation was lifted by
Brusov–Filatova–Orekhova in 2008 [16], who created the BFO (Brusov–Filatova–Orekhova)
theory—a modern theory of capital cost and capital structure for companies of arbitrary age
(BFO–1 theory) and for companies of arbitrary lifetime (BFO–2 theory) [17]. Figure 1
shows the historical development of the theory of capital structure from the empirical
traditional approach to the general theory of capital structure, BFO, through the perpetuity
Modigliani–Miller theory.
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Figure 1. The historical development of the theory of capital structure from the empirical traditional
approach (TA) to the general theory of capital structure, BFO (Brusov–Filatova–Orekhova), through
the perpetuity Modigliani–Miller theory.

One-year companies were studied by Steve Myers in 2001 [71], who showed that
the weighted average cost of capital WACC is greater in this case than in the perpetual
Modigliani–Miller case, and the value of company V is therefore less. Only two results
for the capital structure of the company were known by 2008, when the BFO theory
appeared: Modigliani–Miller for perpetual companies and Myers for one-year companies
(see Figure 2). The created BFO theory filled the entire interval between t = 1 and t = ∞.
This expands capital structure theory for companies of arbitrary ages and/or arbitrary
lifetimes. Many new meaningful effects have been discovered in the BFO theory.
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Figure 2. Only two results for the capital structure of the company were known before the BFO
theory: Modigliani–Miller (MM) for perpetual companies and Myers for one-year companies, while
the newly created BFO theory filled the entire interval between n = 1 and n = ∞.

2.2. The Empirical (Traditional) Approach

In the traditional approach, based on practical experience and existing before the
advent of the first quantitative theory of Modigliani and Miller, the weighted average
cost of capital WACC and the associated capitalization of the company, V = CF/WACC,
depend on the capital structure and the level of debt load, L. The cost of debt is always
lower than the cost of equity, because the former has less risk due to the fact that the claims
of creditors are satisfied before the claims of shareholders in the event of bankruptcy. As a
result, an increase in the share of cheaper borrowed capital in the total capital structure to
the limit that does not cause a violation of financial stability and an increase in the risk of
bankruptcy leads to a decrease in the weighted average cost of capital WACC.

The return required by investors (equal to the cost of equity) is growing; however,
its growth did not offset the benefits of using cheaper borrowed capital. Therefore, the
traditional approach welcomes the increase in leverage L = D/S and the associated
increase in the value of the company V = CF/WACC. The empirical, traditional approach
existed until the appearance of the first quantitative theory by Modigliani and Miller (1958).

Based on existing practical experience traditional approach, the competition between
the advantages of debt financing at a low leverage level and its disadvantages at a high
leverage level forms the optimal capital structure, defined as the leverage level, at which
WACC is minimal and company value, V, is maximum.

2.3. The Modigliani–Miller Theory
2.3.1. The Modigliani–Miller Theory with Taxes

There are two versions of the Modigliani–Miller theory: without taxes and with taxes.
For without taxes, the following expressions for V, WACC, and ke are applicable.

V = V0 =
EBIT

k0
(1)

where V0 stands for the unlevered company value, EBIT stands for earnings before interest
and taxes, and k0 stands for the equity cost at zero leverage level L.

From (1), one gets the weighted average cost of capital WACC:

WACC = k0 (2)

From the expression for WACC

WACC = k0 = kewe + kdwd. (3)

and according to (1), one gets the equity cost, ke,

ke =
k0

we
− kd

wd
we

=
k0(S + D)

S
− kd

D
S

= k0 + (k0 − kd)
D
S

= k0 + (k0 − kd)L (4)
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Here, D stands for debt capital value; S stands for equity capital value; kd and wd
stand for the cost and share of the company’s debt capital; ke and we stand for the equity
capital cost and share. It is seen from (4), that the equity increases linearly with the leverage
level.

2.3.2. The Modigliani–Miller Theory with Taxes

Within the framework of the Modigliani–Miller theory with taxes [1–5], the following
expression was postulated for the value of a company using borrowed funds, V,

V = V0 + D · t (5)

The expression for WACC immediately follows from (5).

WACC = k0 · (1− wdt) (6)

The following formula for the cost of equity ke can be obtained from (6) within the
framework of the Modigliani–Miller theory with taxes.

ke = k0 + L · (k0 − kd)(1− t) (7)

The two, Formulas (7) (MM with taxes) and (4) (MM without taxes), differ by the
multiplier (1 − t), called the tax corrector. It is less than one unit, thus, the ke (L) curve slope
decreases with the accounting of taxes.

2.4. Modifications of Modigliani–Miller Theory

Since the creation of Modigliani-Miller theory, numerous attempts have been made to
improve and develop this theory. We will discuss some of these modifications below. One
of them is Hamada model.

2.4.1. Hamada Model

The Modigliani–Miller theory, with the accounting of taxes has been united with
CAPM (capital asset pricing model) in 1961 by Hamada [38]. For the cost of equity of a
leveraged company, the below formula has been derived.

ke = kF + (kM − kF)bU + (kM − kF)bU
D
S
(1− T), (8)

Here, bU is the β–coefficient of the unlevered company. The first term represents
risk-free profitability kF, the second term is business risk premium, (kM − kF)bU, and the
third term is financial risk premium (kM − kF)bU

D
S (1− T).

In the case of an unlevered company (D = 0), the financial risk (the third term) is zero,
and its shareholders receive only a business risk premium.

Equating CAPM formula to right side of (8), one gets:

kF + (kM − kF)bU = kF + (kM − kF)bU + (kM − kF)bU
D
S
(1− T) (9)

or

b = bU

(
1 +

D
S
(1− T)

)
. (10)

Below are the formulas for the equity cost, ke, debt cost, kd, and WACC in the CAPM
model and (in parenthesis) in the Modigliani–Miller theory [1–5]

The equity cost for an unlevered company:

ke = kF +
(

kM − kF

)
βU, (ke = k0). (11)
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The equity cost and the debt cost for a levered company:

ke = kF +
(

kM − kF

)
βe, (ke = k0 + (1− T)(k0 − kd)L).

kd = kF +
(

kM − kF

)
βd, (kd = kF; βd = 0). (12)

The weighted average cost of capital WACC

WACC = kewe + kdwd(1− T), (WACC = k0(1− Twd)). (13)

2.4.2. The Cost of Capital under Risky Debt

In the Modigliani–Miller theory, there are two assets types: risky equity and risk-
free debt). However, assuming about the risk of bankruptcy of the company and the
ability to nonpayment of debt may change the situation with debt. It has been shown by
Stiglitz (1969) [115] and Rubinstein (1973) [116] that the assumption concerning risky debt
does not change the company’s value with respect to the Modigliani and Miller results
under free of risk debt [1–5]. However, the debt cost is changed from a constant value
kd = kF to a variable one. As Hsia (1981) [117], based on the models of pricing options,
Modigliani–Miller and CAPM, has shown in the formula for the net discount profit, a term,
reflecting tax shield should be discounted at the rate:

k′d = kF + (k0 − kF)N(−d1)
1

wd
, (14)

where
d1 =

− ln wd + kFt
σ
√

t
kF +

1
2

σ
√

t, (15)

N(−d1)—cumulative normal distribution of probability of random value d1 and t—a
moment of payment a credit.

2.4.3. The Account of Corporate and Individual Taxes (Miller Model)

Modigliani and Miller considered only corporate taxes, but they did not take into
account the individual taxes of investors.

Miller (1997) [3] has developed the model with an account of the corporate and
individual taxes and studied the impact of leverage on the company’s value.

The model is described by the following formula for levered company value:

VL = VU +
I(1− Td)

kd

[
1− (1− TC)(1− TS)

(1− Td)

]
. (16)

Here, the first term is the unlevered company’s value

VU =
EBIT(1− TC)(1− TS)

k0
. (17)

where TS stands for the tax on income of an individual investor from his ownership by the
corporation stock rate, TC stands for the tax rate on corporate income, TD stands for the
tax rate on interest income from the provision of investor–individuals of credits to other
investors and companies.

The Miller model estimates the value of a levered company, accounting for corporate
tax, as well as tax on individuals. The second term is the Miller formula.[

1− (1− TC)(1− TS)

(1− Td)

]
D, (18)
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represents the gains from use of debt capital. This term replaces the tax shield in the
Modigliani–Miller model with corporate taxes:

VL = VU + TD. (19)

2.4.4. Alternative Expression for WACC

Alternative formula for the WACC, different from Modigliani–Miller, one has been
derived in [32,33] from the WACC definition and the balance identity (see Berk and De
Marzo, 2007):

WACC = k0(1− wdT)− kdtwd + kTStwd (20)

where k0, kd, and kTS are the expected returns on the unlevered company, the debt, and the
tax shield, respectively.

Some additional conditions are required for Equation (21) to have practical applica-
bility. If the WACC is constant over time, as stated in Farber, A. et al., 2006, the levered
company capitalization is found by discounting with the WACC of the unlevered company.

In textbooks [12–14], formulas for the special cases, where the WACC is constant,
could be found.

In 1963, Modigliani and Miller assume that the debt value D is constant. Then, as
the expected after-tax cash flow of the unlevered firm is fixed, V0 is constant as well. By
assumption, kTS = kD and the value of the tax shield is TS = tD. Thus, the capitalization
of the company V is a constant, and the alternative Formula (21) becomes a formula for a
constant WACC:

WACC = k0(1− wdT) (21)

Since the debt kd and the tax shield kTS have a debt nature, it seems reasonable that
the expected returns are equal, as suggested by the “classical” Modigliani–Miller (MM)
theory, which has been modified by Brusov et al. for cases of practical meaning.

2.4.5. The Miles–Ezzell Model Versus the Modigliani–Miller Theory

Denis M. Becker (2021) [11] discussed the differences between the Modigliani–Miller
theory [1–5] and the Miles–Ezzell model [61], which deal with the stochasticity of free
cash flows. The Modigliani–Miller theory considers a stationary process, while in the
Miles–Ezzell model the process is stochastic. The author conducts a numerical experiment
that allows you to determine the values and discount rates using a risk-neutral approach.
He analyzes three formulas:

Modigliani–Miller theory [1–5],

WACC = k0 · (1− wdt) (22)

Miles–Ezzell model [61],

WACC = k0 − t · wd · kf ·
1 + k0

1 + kf
(23)

Cooper, I.A. and Nyborg, K.G. (2006) [118]

WACC = k0 − kf · wdt (24)

where kf stands for the risk-free rate, which equals the required return of the debt holders.
The author shows that in the Miles–Ezzell model, all cash flows and the values depend

on the path, in contrast to the Modigliani–Miller theory. Additionally, in the Miles–Ezzell
model, all discount rates are time independent, with the exception of the discount rate used
to discount tax shields, which depends on the duration of the cash flows. Conversely, in the
Modigliani–Miller theory, all discount rates change over time except for the constant tax
shield discount rate. This affects the applicability of the well-known formula for annuities
and the development of models for estimating both finite and perpetual cash flows.
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In this paper, Becker (2021) [11] raises the issue of paying the debt body together with
the payment of interest on the debt. Regarding this issue, we would like to note that in
both classical MM and BFO theories, the body of the debt is not paid. In the framework
of the Modigliani–Miller theory, such an account is fundamentally impossible, while in
the BFO theory it can be conducted and was conducted in the framework of the BFO-2
theory, where the amount of debt D decreases with time. This decrease in the value of debt
D results in a decrease in the tax shield (see BFO-2 theory).

3. Trade–Off Theory

For decades, one of the main theories of capital structure was the trade-off theory.
There are two modifications of the trade-off theory: the static and dynamic [119–122].

3.1. Static Theory

The static trade-off theory accounts for income tax and the cost of bankruptcy. Within
this theory, the optimal capital structure is formed by the balancing act between the benefits
of debt financing at a low leverage level (from the tax shield from interest deduction) and
the disadvantages of debt financing at a high leverage level (from the increased financial
distress and expected bankruptcy costs). The tax shield benefit is equal to the product of the
corporate income tax rate and the market value of debt, and the expected bankruptcy costs
are equal to the product of the probability of bankruptcy and the estimated bankruptcy
costs.

The static version of the trade-off theory does not take into account the costs of
adapting the capital structure to the optimal one, the economic behavior of managers,
owners, and other participants in an economic process, as well as a number of other factors.

3.2. Dynamic Theory

The dynamic version of trade-off theory suggests that the costs of adjusting the capital
structure are high, and therefore, companies will only change their capital structure if the
benefits outweigh the costs. Therefore, there is an optimal range that varies on the outside
of each lever but remains the same on the inside. Companies try to adjust their leverage
when it reaches the edge of the optimal range. Depending on the type of adaptation costs,
companies reach the target ratio faster or slower. Proportional changes involve a small
adjustment, while fixed changes imply significant costs.

In the dynamic version of the trade-off theory, a company’s capital structure decision
in the current period depends on the expected company income in the next period.

As it has been shown within BFO theory (Brusov et al., 2013 [19]), under increased
financial distress costs and bankruptcy risk, the optimal capital structure is absent. This
means that the trade-off theory does not work in either the static or dynamic versions.

3.3. Proof of the Bankruptcy of the Trade-Off Theory

Brusov et al. [19] tested whether assumptions about risky debt financing (and about
rising lending rates in the run-up to bankruptcy) did not lead to an increase in the weighted
average cost of capital, WACC. They used the following model:

k0 = 24 %; kd =

{
0.07; at L ≤ 2

0.07 + 0.1(L− 2); at L > 2

}
. (25)

and showed that under the above conditions, WACC still decreases with leverage (Figure 3).
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This means there is no minimum for WACC with leverage changes, and no maximum
for company capitalization with leverage changes. Thus, this means that there is no
optimal capital structure in the famous theory of trade-offs. This fact has been explained by
Brusov et al. [19]. The explanation to this fact has been done within the Brusov–Filatova–
Orekhova theory by studying the dependence of the equity cost ke on leverage. The
explanation for this fact is as follows: The dependence of the cost of equity, ke, on the level
of leverage undergoes significant changes when the growth in the cost of debt capital, kd,
with the level of leverage is included (Figures 4 and 5). The linear growth of the cost of
equity ke at a low level of leverage is replaced by its fall, starting from a certain value L0.
The value of L0 sometimes correlates exactly with the initial growth point kd with leverage
level, but sometimes it takes values much higher.
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The rate of decline in the cost of equity ke with leverage increases with an increase
in the growth rate of the cost of debt kd, as well as when moving from linear to quadratic
growth and exponential growth. Thus, we come to the conclusion that the increase in the
cost of debt capital kd with leverage leads to the decrease in equity cost ke with leverage,
starting with some value, L0. This is the cause of the absence of weighted average capital
cost growth with leverage at all its values. The conclusions made are independent of rate
of growth of kd with leverage.



Mathematics 2023, 11, 616 9 of 30Mathematics 2023, 11, x FOR PEER REVIEW 10 of 32 
 

 

 

Figure 5. Dependence of equity cost ke, debt cost kd, and WACC on leverage L. 

Thus, this means that there is no optimal capital structure in the famous theory of 
trade-offs. This paradoxical conclusion explains the absence of an optimal capital struc-

ture in the famous trade-off theory. This means that the competition between the benefits 
of leverage and the cost of financial hardship (or the cost of bankruptcy) is not balanced, 
and the hope that trade-off theory gives us an optimal capital structure is unfortunately 

not realized. Mechanism of formation of the company’s optimal capital structure, dif-
ferent from suggested by trade-off theory has been developed by Brusov et al. (2014) [21]. 

4. Accounting for Transaction Costs 

If the cost of changing the capital structure to its optimal value is high, the company 

may decide not to change the capital structure and maintain the current capital structure. 
The company may decide that it is more cost effective not to change the capital 

structure, even if it is not optimal, for a certain period of time. Due to this, the actual and 
target capital structure may differ. 

5. Accounting for Asymmetries of Information 

In real financial markets, information is asymmetric (company managers have more 

reliable information than investors and creditors), and the rationality of economic entities 
is limited. 

6. Signaling Theory 

Information asymmetry can be reduced based on certain signals for lenders and in-

vestors related to the behavior of managers in the capital market. It should take into ac-
count the previous company development and the current and projected profitability of 

the activity (Myers et al., 1984 [72,73]). 

7. Pecking Order Theory 

The pecking order theory (Myers 1984 [72,73], Fama E., French 2004 [31]) describes a 
preferred sequence of funding types for raising capital. That is, companies first use fi-

nancing from retained earnings (internal equity), the second source is debt, and the last 
source is the issuance of new shares of common stock (external equity). Empirical data on 

the leverage level of non-financial companies, combined with the decision-making pro-
cess of top management and the board of directors, indicate a greater commitment to the 
pecking order theory. Note that this theory contradicts both MM and BFO theories, 

which underline the importance of debt financing. 

8. Behavioral Theories 

8.1. Manager Investment Autonomy 

Figure 5. Dependence of equity cost ke, debt cost kd, and WACC on leverage L.

Thus, this means that there is no optimal capital structure in the famous theory of
trade-offs. This paradoxical conclusion explains the absence of an optimal capital structure
in the famous trade-off theory. This means that the competition between the benefits of
leverage and the cost of financial hardship (or the cost of bankruptcy) is not balanced, and
the hope that trade-off theory gives us an optimal capital structure is unfortunately not
realized. Mechanism of formation of the company’s optimal capital structure, different
from suggested by trade-off theory has been developed by Brusov et al. (2014) [21].

4. Accounting for Transaction Costs

If the cost of changing the capital structure to its optimal value is high, the company
may decide not to change the capital structure and maintain the current capital structure.

The company may decide that it is more cost effective not to change the capital
structure, even if it is not optimal, for a certain period of time. Due to this, the actual and
target capital structure may differ.

5. Accounting for Asymmetries of Information

In real financial markets, information is asymmetric (company managers have more
reliable information than investors and creditors), and the rationality of economic entities
is limited.

6. Signaling Theory

Information asymmetry can be reduced based on certain signals for lenders and
investors related to the behavior of managers in the capital market. It should take into
account the previous company development and the current and projected profitability of
the activity (Myers et al., 1984 [72,73]).

7. Pecking Order Theory

The pecking order theory (Myers 1984 [72,73], Fama E., French 2004 [31]) describes
a preferred sequence of funding types for raising capital. That is, companies first use
financing from retained earnings (internal equity), the second source is debt, and the last
source is the issuance of new shares of common stock (external equity). Empirical data
on the leverage level of non-financial companies, combined with the decision-making
process of top management and the board of directors, indicate a greater commitment to
the pecking order theory. Note that this theory contradicts both MM and BFO theories,
which underline the importance of debt financing.

8. Behavioral Theories
8.1. Manager Investment Autonomy

Company managers implement those decisions that, from their point of view, will be
positively perceived by investors and, accordingly, will positively affect the market value
of companies: when the market value of the company’s shares and the degree of consensus
between the expectations of managers and investors is high, the company conducts an
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additional share issue, and in the opposite situation, it uses debt instruments. Thus, the
company capital structure is more influenced by investors, whose expectations are taken
into account by company managers.

8.2. The equity Market Timing Theory

The level of leverage is determined by market dynamics. Equity market timing theory
means that a company should issue shares at a high price and repurchase them at a low
price. The idea is to take advantage of the temporary fluctuations in the value of equity
relative to the value of other forms of capital.

8.3. Information Cascades

To save costs and avoid mistakes, the company’s capital structure can be formed not
on the basis of calculations of the optimal capital structure (this is a non-trivial task and its
correct solution could be found within the framework of the BFO theory) or depending
on the available sources of financing of the company, but borrowed from other companies,
having successful, proven managers (heads of companies), as well as using (following the
majority) the most popular methods of managing the capital structure, or even simply by
copying of the capital structure of successful companies in a similar industry.

9. Theories of Conflict of Interests
9.1. Theory of Agency Costs

The company’s management may make decisions that are contrary to the interests of
shareholders or creditors, respectively; expenses are necessary to control its actions. For
solving the agency problem, the correct choice of the compensation package (the agent’s
share in the property, bonuses, and stock options) is needed, which allows you to link
the manager’s profit with the dynamics of equity capital and ensure the motivation of
managers for the preservation and growth of equity capital (Jensen et al., 1973 [44]).

9.2. Theory of Corporate Control and Costs Monitoring

In the presence of information asymmetry, creditors providing capital are interested in
the possibility of self-control over the effectiveness of its use and return. Monitoring costs
are usually passed on to company owners by being included in the loan rate. The level
of monitoring costs depends on the scale of the business; therefore, with the increase in
the scale of the business, the company’s weighted average capital cost increases, and the
company’s market value decreases.

9.3. Theory of Stakeholders

Stakeholder theory is a theory that defines and models the groups that are the stake-
holders of a company. The diversity and intersection of interests of stakeholders, their
different assessments of acceptable risk, give rise to conditions for a conflict of their interests,
that is, they make adjustments to the process of the capital structure optimization.

10. BFO Theory

The restriction associated with the infinite life of companies and the eternity of cash
flows within the framework of the MM theory was removed in 2008 by Brusov, Filatova,
and Orekhova (Filatova et al., 2008 [16]), who created the modern theory of the cost of
capital and capital structure—the BFO theory, which is valid both for companies of arbitrary
age, as well as for companies with an arbitrary lifetime. A generalization of the assessment
of the tax shield TS and the value of the company: without leverage V0 and with leverage
V was required to modify the theory of MM (see the formulas below):

TS = kdDT
n

∑
t=1

(1 + kd)
−t = DT

[
1− (1 + kd)

−n
]
. (26)
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V0 = CF
[
1− (1 + k0)

−n
]
/k0; V = CF

[
1− (1 + WACC)−n

]
/WACC. (27)

1− (1 + WACC)−n

WACC
=

1− (1 + k0)
−n

k0

[
1−ωdT

(
1− (1 + kd)

−n
)] . (28)

Here, S stands for the equity capital value, wd = D
D+S stands for the debt capital share,

ke, we = S
D+S stands for the equity cost and the equity capital share, and L = D/S stands

for the value of financial leverage; D stands for the debt capital value.
For a one-year company Steve Myers in 2001 derived a formula, which could be

obtained easily from Formula (11) by substituting n = 1.

WACC = k0 −
(1 + k0)kd

1 + kd
wdT

By substituting n = ∞ we arrive to the Modigliani–Miller formula for WACC (Modigliani
and Miller, 1963 [2]):

WACC = k0 · (1− wdt)

Dependence of WACC on leverage level for n = 1, n = 3, and n = ∞ see in Figure 6.The
methods and the conclusions of the Brusov–Filatova–Orekhova (BFO) theory are well–
known in the scientific literature. In a number of works the BFO theory is used in practical
calculations.
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Brusov–Filatova–Orekhova Theorem
Case of Absence of Corporate Taxes

Modigliani–Miller theory in case of absence of corporate taxes provides the following
results for dependence of WACC and equity cost ke on leverage:

V0 = VL; CF/k0 = CF/WACC, and thus WACC = k0. (29)

WACC = we · ke + wd · kd (30)

and thus,

ke = WACC−wd·kd
we

=
k0− L

1+L kd
1

1+L
= k0 + L(k0 − kd).

(31)
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For the finite lifetime (finite age) companies, the Modigliani–Miller theorem about
equality of value of financially independent and financially dependent companies (V0 = VL)
has the following view:

V0 = VL;

CF · [1−(1+k0)
−n]

k0
= CF · [1−(1+WACC)−n]

WACC .
(32)

Using this relation, we have proven an important Brusov–Filatova–Orekhova theorem:
Under the absence of corporate taxes, the equity cost of the company, ke, as well as

its weighted average cost of capital, WACC, does not depend on the lifetime (age) of the
company and is equal, respectively, to

ke = k0 + L(k0 − kd); WACC = k0. (33)

11. BFO Theory and Modigliani–Miller Theory under Inflation

The influence of inflation on cost of raising capital and the company value has
been studied within modern theory of capital cost and capital structure Brusov–Filatova–
Orekhova theory (BFO theory) [22] and within its perpetuity limit Modigliani–Miller theory.
For the first time, it was shown by the direct incorporation of inflation into both theories
that inflation not only increases the cost of raising capital (the equity cost and the weighted
average cost of capital), but that it also changes their dependence on leverage. In particular,
it increases the growth rate of equity costs with leverage. The company’s value decreases
under inflation (Figure 7).

1− (1 + WACC∗)−n

WACC∗
=

1− [(1 + k0)(1 + α)]−n

(k0(1 + α) + α) ·
[
1−ωdT

(
1− ((1 + kd)(1 + α))−n

)] . (34)Mathematics 2023, 11, x FOR PEER REVIEW 14 of 32 
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Formula (35) is the generalized Brusov–Filatova–Orekhova formula under inflation.
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Here, WACC∗ = WACC · (1 + α) + α. In the Modigliani–Miller theory,

WACC∗ = (k0(1 + α) + α) · (1− wdt)

k∗e = k∗0 + L(1− T)
(
k∗0 − k∗d

)
= [k0(1 + α) + α] + L(1− T)(k0 − kd)(1 + α).

(35)

The modified equation for the weighted average cost of capital WACC, applicable to
companies of arbitrary age under inflation, was derived in the framework of the modern
theory of cost and capital structure—the theory of Brusov-Filatova-Orekhova (BFO theory).
The modified BFO equation allows investigation of the dependence of the weighted average
cost of capital, WACC, (see Figure 8) and the cost of equity, ke, on the level of financial
leverage, L, on the income tax rate, t, on the age of the company, n, on the cost of equity, k0,
and the cost of debt, kd, for various inflation rates α.
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Using the modified BFO equation, authors analyzed the dependence of the weighted
average cost of capital WACC on the share of debt wd at various income taxes t, as well as
the inflation rate α.

It was shown that WACC decreases with an increase in leverage level L (or the share
of debt, wd), and the faster it decreases, the higher the income tax rate t. The distance
between the lines, corresponding to different values of the income tax rate at the same step
(10%), increases with the growth of the inflation rate α. The area of change (with a change
in the income tax rate t) of the weighted average cost of capital WACC increases with the
inflation rate α, as well as with the age of the company n.

12. BFO Theory for the Companies Ceased to Exist at the Time Moment n
(BFO–2 Theory)

The MM theory is only applicable to perpetual companies. As follows from the
derivation of the BFO formula, the developed methodology is applied to companies of
arbitrary age n (which have reached the age of n-years and continue to operate in the
market). In other words, the BFO is applicable to the most interesting practical cases and
allows you to analyze the financial condition of operating companies. However, the BFO
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theory also allows us to consider the financial condition of companies that have ceased
to exist, i.e., those for where n does not mean age, but lifetime, i.e., the time of existence.
There can be many schemes for terminating a company: bankruptcy, merger, takeover, etc.
Below we will consider one of these schemes. When the value of debt capital D becomes
equal to zero at the time of the termination of the company n, in this case, the BFO theory
requires minimal updates, as shown below (Brusov et al., 2018 [17]).

From the formula for the company’s capitalization, it is easy to obtain an estimate of
the “residual capitalization” of the company, discounted to the time moment k:

Vk =
n

∑
t=k+1

CF

(1 + WACC)t =
CF

WACC

[
1− (1 + WACC)−(n−k)

]
. (36)

Substituting
Vk = wdD, (37)

one gets the expression for the tax shield for n years, subject to the termination of the
company’s activities at time moment n:

TSn = tkdwd
n
∑

k=1

Vk−1

(1+kd)
k = tkdwdCF

WACC

n
∑

k=1

1−(1+WACC)−(n−k+1)

(1+kd)
k =

= tkdwd
WACC

[
1−(1+kd)

−n

kd
− (1+kd)

−n−(1+WACC)−n

WACC−kd

]
.

(38)

Substituting this formula into the equation,

VL = V0 + (TS)n (39)

we arrive at the following equation (which determines the BFO–2 theory)

1− (1 + WACC)−n

WACC
=

1− (1 + k0)
−n

k0
+

tkdwd
WACC

[
1− (1 + kd)

−n

kd
− (1 + kd)

−n − (1 + WACC)−n

WACC− kd

]
, (40)

hence, it is possible to find WACC for companies with an arbitrary lifetime n, under the
condition that the company ceases to operate at a time moment n.

13. The Modigliani–Miller Theory with Advance Payments of Tax on Profit

The first serious study (and first quantitative study) of influence of capital structure of
the company on its indicators of activities was the work by Nobel Prize Winners Modigliani
and Miller. Their theory has a lot of limitations. One of the most important and serious
assumptions of the Modigliani–Miller theory is that all financial flows as well as all com-
panies are in perpetuity. This limitation was lifted by Brusov–Filatova–Orekhova in 2008
(Filatova et al., 2008 [16]), who created the BFO theory—a modern theory of capital cost
and capital structure for companies of arbitrary age. Despite the fact that the Modigliani–
Miller theory is currently a particular case of the general theory of capital cost and capital
structure—Brusov–Filatova–Orekhova (BFO) theory—is still widely used in the West.

Brusov et al., [105–114] discuss another limitation of the Modigliani-Miller theory: the
method of paying income tax. The Modigliani-Miller theory accounts for these payments
as immediate annuities, while in practice these payments are often made in advance and
therefore must be accounted for annuities due. The authors generalized the Modigliani-
Miller theory to the case of advance payments on income tax, which is widely used
in practice. This generalization leads to a serious change in all the main provisions of
Modigliani and Miller. These changes are as follows: When WACC begins to depend on
the cost of debt kd, WACC turns out to be lower than in the case of the classical Modigliani–
Miller theory, and the value of the company becomes higher. The formula for WACC has
the following form:

WACC = k0(1− wdt(1 + kd)) (41)
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Although the dependence of the cost of equity ke on the level of leverage L remains
linear, the angle of inclination relative to the L axis turns out to be smaller: this may lead
to a modification of the company’s dividend policy. Correct accounting for the method of
paying income tax shows that the shortcomings of the Modigliani-Miller theory are more
serious than everyone expected: the underestimation of WACC is indeed greater, as is the
overestimation of the company’s capitalization. This means that the systematic risks arising
from the use of the modified Modigliani-Miller theory (the MMM theory) (more correct
than the “classical” theory) are in practice higher than it was supposed by the “classical”
version of this theory.

14. The Modigliani–Miller Theory with Arbitrary Frequency of Payment of Tax
on Profit

One of the conditions for the real functioning of companies is the payment of income
tax with an arbitrary frequency (monthly, quarterly, every six months or annually). The
return is not required more than once a year, but companies may be required to file
estimated taxes based on profits earned. The authors of [109] generalized the Modigliani–
Miller theory to the case of paying income tax with arbitrary periodicity. The formula for
WACC has the following form Brusov et al., (2021 [110])

WACC = k0 ·
(

1− kdwdt
p

1

(1 + kd)
1/p − 1

)
(42)

and for company value

V =
WACC

k0 ·
(

1− kdwdt
p

1
(1+kd)

1/p−1

) (43)

They showed that the frequency of income tax payment affects all the main financial
indicators of the company and leads to a number of important consequences. Theoretically,
the authors derived all the main formulas of the modified Modigliani-Miller theory and
used them to obtain all the main financial indicators of the company at arbitrary frequencies
of income tax payment. They showed that: (1) all Modigliani–Miller theorems, assertions,
and formulas have been changed; (2) all major financial indicators, such as the weighted
average cost of capital (WACC), the value of the company, V and the cost of equity, ke,
depend on the frequency of income tax payments; (3) in the case of paying tax on profit
more than once a year (with p 6= 1), as is the case in practice, WACC, company value, V
and equity value, as well as equity cost ke start depend on the cost of debt, kd, and in the
usual (classical) Modigliani–Miller theory, all these quantities do not depend on kd; (4) the
results obtained allow the company to choose the number of tax on profit payments per
year (of course, within the framework of the current tax legislation): more frequent tax on
profit payments are beneficial to both parties, the company and the tax regulator.

15. Generalization of the Modigliani–Miller Theory for the Case of Variable Profit

In (Brusov et al., 2021 [108]), for the first time, the world-famous theory of Nobel
laureates Modigliani and Miller was generalized to the case of variable income, which
significantly expands the applicability of the theory in practice, in particular, in corporate
finance, business valuation, investments, ratings etc. The following formulas for WACC
and company value have been obtained

WACC− g = (k0 − g) · (1− wdt) (44)

V =
CF

WACC− g
=

CF
(k0 − g) · (1− wdt)

(45)

It was shown that all the theorems, assertions and formulas of Modigliani and Miller
have been essentially changed. The authors obtained the following results: (1) WACC and
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k0 are no longer the discount rates as it takes place in case of classical Modigliani–Miller
theory with constant profit. The role of discount rate for leverage company passes from
the weighted average cost of capital, WACC, to WACC − g (where g is growing rate), for
a financially independent company from k0 to k0 − g. The real discount rates WACC − g
and k0 − g decrease with g, while WACC grows with g. This decrease leads to an increase
in company value with g. (2) The slope of the equity cost ke(L) grows with g. Via the fact,
that the economically justified value of dividends is equal to equity cost this will modify
the company’s dividend policy. (3) It has been discovered the qualitatively new effect in
corporate finance: the slope of the curve ke(L) at rate g < g* turns out to be negative. This
effect significantly alters the company’s dividend policy principles.

16. The Generalization of the Brusov–Filatova–Orekhova Theory for the Case of
Payments of Tax on Profit with Arbitrary Frequency

The Brusov-Filatova-Orekhova (BFO) theory and its limit of eternity, the Modigliani-
Miller theory—both the main theories of the cost of capital and capital structure—consider
income tax payments once a year. These payments in the real economy are made more
frequently (every six months, quarter, month, etc.). In (Brusov et al., 2021 [109]) the
Modigliani–Miller theory was generalized by Brusov et al., for the case of paying income
tax with arbitrary periodicity. In (Brusov et al., 2022 [112]), for the first time, authors
generalized the theory of Brusov–Filatova–Orekhova (BFO) to this case. Taking into account
one of the features of the real functioning of companies—frequent payments of income
tax—the authors brought the BFO theory closer to economic practice. Authors derived
modified BFO formula

1− (1 + WACC)−n

WACC
=

1− (1 + k0)
−n

k0 ·
(

1− kdwdt
p

[1−(1+kd)
−n]

(1+kd)
1/p−1

) (46)

and showed that:
(1) All BFO formulas change; (2) all major financial parameters of a company, such

as company capitalization, V, weighted average cost of capital, WACC, cost of equity, ke,
etc. depend on the frequency of tax on profit payments. The cost of raising capital WACC
decreases with the frequency of tax on profit payments and the company value, V increases
with the frequency of tax on profit payments. A qualitatively new anomalous effect takes
place at some age of the company, n, and at some frequency of income tax payments p: the
cost of equity ke(L) decreases with leverage level L.

Since the economically justified amount of dividends is equal to the cost of equity,
this fundamentally changes the company’s dividend policy. More frequent income tax
payments are beneficial to both parties—the company and the tax regulator: the company,
because it increases the value of the company, and the tax regulator, because it benefits
from earlier payments due to the time value of money.

17. Benefits of Advance Payments of Tax on Profit: Consideration within the
Brusov–Filatova–Orekhova (BFO) Theory

Both theories of capital structure—the Brusov–Filatova–Orekhova (BFO) and its limit
of eternity, the theory of Modigliani–Miller—consider the case of paying tax on profit
at the end of the year. However, in practice, companies could make these payments in
advance. In (Brusov et al., 2020 [106]) the Modigliani-Miller theory was modified for the
case of advance payments of tax on profit, and the results turned out to be completely
different from the results of the usual Modigliani–Miller theory. In (Brusov et al., 2022 [111]),
the Brusov–Filatova–Orekhova (BFO) theory was modified for the first time for advance
payments on income tax. The impact of such a transition to advance payments is much
more significant than in the theory of MM, and even leads to a qualitatively new effect in
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the cost of equity dependence on leverage. The authors derived a modified BFO formula
for WACC:

1− (1 + WACC)−n

WACC
=

1− (1 + k0)
−n

k0 ·
(

1− wdt
[
1− (1 + kd)

−n
]
(1 + kd)

1/p
) (47)

It is concluded that the tax shield and the way it is formed (payments at the end of the
year or in advance) have very important consequences, changing all the company’s financial
indicators, such as the company’s value and capital raising costs, and also significantly
changing the company’s dividend policy.

18. Influence of Method and Frequency of Profit Tax Payments on Company
Financial Indicators

In practice, income tax payments may (1) be made in advance and (2) more frequently
than once a year. In (Brusov et al., 2022 [112]), the simultaneous influence of these two
factors on the company’s financial performance was studied. To this end, the Brusov–
Filatova–Orekhova (BFO) theory was first generalized to the case of advance payments of
income tax with an arbitrary periodicity. The authors derived the following modified BFO
formula for WACC:

1− (1 + WACC)−n

WACC
=

1− (1 + k0)
−n

k0 ·
(

1− kdwdt
p

[1−(1+kd)
−n](

(1+kd)
1/p−1

) (1 + kd)
1/p

) (48)

It is concluded that all financial indicators of the company, such as the weighted
average cost of capital (WACC) and the cost of equity (ke), the value of the company (V)
depend on the frequency of income tax payment. WACC increased with the frequency of
payments, and the value of the company decreased. This meant that infrequent payments
could be beneficial to the company in the case of advance income tax payments. The slope
of the cost of equity, ke(L), increased with the frequency of payments. Depending on the
age of the company, ke(L) either increased for some payment frequencies or decreased
with L for all payment frequencies. The authors compared these results with their results
for income tax payments at the end of the periods (see Formula (48)) and found a huge
difference: while in the latter case, WACC decreased with payment frequency, and the
company capitalization increased with payment frequency, the value of WACC in this
case remains bigger, and the company capitalization remains lower than in the case of
advance income tax payments of any frequency. The importance of advance income tax
payments has been underlined by this fact. The authors developed the recommendations to
the regulator to increase the practice of advance payments of income tax due to the benefits
of this for both parties: the companies and the state. A new effect—the decrease in equity
cost with the level of leverage (L)—has been discovered.

19. The Brusov–Filatova–Orekhova (BFO) Theory with Variable Income

Two main theories of capital structure—Brusov–Filatova–Orekhova (BFO) and
Modigliani–Miller consider the case of constant profit. However, in practice, the com-
pany’s income, of course, is variable. Both theories have recently been generalized to the
case of variable income [113], which significantly expands the applicability of both theories
of capital structure in practice. The following generalized BFO formula for WACC has been
discovered:

1−
(

1+g
1+WACC

)n

WACC− g
=

1−
(

1+g
1+k0

)n

(k0 − g) ·
(

1− wdt
[
1− (1 + kd)

−n
]) (49)

In the theory of Brusov–Filatova–Orekhova (BFO) (Brusov et al., 2022d), generalized
to the case of variable income, income tax payments are made at the end of periods, while
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in practice these payments can also be made in advance. In Brusov et al.’s, [113], work the
authors considered two modifications of the Brusov–Filatova–Orekhova (BFO) theory with
variable income: (1) with the payment of income tax at the end of the periods and (2) with
advance payments of income tax.

For these two cases, BFO formulas were derived for the weighted average cost of
capital, WACC, for the value of the company, V, and within these formulas, a comprehensive
analysis of the dependence of WACC, of the discount rate, WACC–g (here g is the growth
rate), company capitalization, V, the cost of equity, ke, on debt financing at different values
of the growth rate, g, at different values of the cost of debt capital, kd, and at different values
of the age of the company, n. The results for cases (1) and (2) are compared, which allows
us to conclude that case (2) is always preferable for both the company and the regulator.
This makes it possible to develop recommendations for both parties to expand the practice
of advance income tax payments within the framework of real economic practice.

Brusov et al. emphasized an important observation. If in the classical versions of
the Brusov–Filatova–Orekhova (BFO) theory and its perpetual limit—the theory of Nobel
laureates Modigliani and Miller—the case of constant profit was considered, and where
the gap between these two theories is huge (many qualitative effects that take place in
the first theory, missing in the second), when taking into account variable profit, some
effects of the BFO theory also take place in the Modigliani–Miller theory. This means that
taking into account some effects that are present in economic practice (for example, variable
income) brings both theories closer, and even the Modigliani–Miller theory, with all its
many limitations, becomes more applicable in economic practice. However, it should be
remembered that the Modigliani–Miller theory is only true for perpetual companies, while
the BFO theory is valid for companies of any age, and from this point of view, they never
coincide.

20. Qualitatively New Effects in the Theory of Capital Structure

Two qualitatively new effects in the theory of capital structure
Among the many new effects discovered in the framework of the BFO theory, we will

describe only two new ones qualitatively:

1. Golden and silver ages of the company
2. Anomalous dependence of the cost of equity on the leverage level

20.1. Golden and Silver Ages of the Company

To determine the minimum cost of raising capital depending on the age of the company,
Brusov et al., [17] studied the dependence of the cost of raising capital on the age of the
company, n, at different levels of leverage, L, at different values of capital costs. The authors
used the Brusov–Filatova–Orekhova theory [16,17].

It was shown for the first time that the value of WACC in the Modigliani–Miller theory
is not minimal, and the value of the company is not maximal, contrary to the opinion of all
financiers: it turned out that at a certain age of the company, the value of WACC is lower
than in the eternal Modigliani–Miller theory, and the value of company V is greater than
the value of company V in the Modigliani–Miller theory.

Authors discovered two types of WACC dependences on the age of company n:
monotonic decreases with n and WACC decreases with passage through the minimum,
followed by a limited growth [17] (Figure 9). The latter type of dependence of WACC on
the age of company n allows the companies to take advantage of the benefits given at a
certain stage of their development.
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Moreover, since capital costs, ke and kd, affect the company’s golden age by changing
it (for example, changing the value of dividend payments to reflect the cost of equity, etc.),
the company can postpone or extend its golden age, at which the cost of raising capital is
minimal (and less than its perpetual limit), and the value of companies is maximum (above
their perpetual value).

1-1’—monotonic decrease in WACC, and company value, V, increases with the com-
pany age n;

2-2’—WACC decreasing with n, passage through minimum (at n0), followed by a
limited growth and increase in V with the passage through a maximum (at n0) and then a
limited decreasing.

It has been shown that the existence of the company “golden age” depends not on the
capital cost values, but on the difference between equity k0 and debt kd costs. The effect
of the company “golden age” takes place at small enough difference between k0 and kd
costs, while at this difference the high value effect is absent: curve WACC(n) monotonic
decreases with company age n. Curve WACC(L) for perpetuity limit is the lowest one for
the companies without the “golden age” (Figure 10), while for the companies with the
“golden age”, curve WACC(L) for perpetuity limit (n = ∞) lies between curves WACC(L)
for one year (n = 1) and three years (n = 3) companies (Figures 6 and 11).



Mathematics 2023, 11, 616 20 of 30

Mathematics 2023, 11, x FOR PEER REVIEW 22 of 32 
 

 

1-1’—monotonic decrease in WACC, and company value, V, increases with the 
company age n; 

2-2’—WACC decreasing with n, passage through minimum (at 0n ), followed by a 

limited growth and increase in V with the passage through a maximum (at 0n ) and then 

a limited decreasing. 
It has been shown that the existence of the company “golden age” depends not on 

the capital cost values, but on the difference between equity k0 and debt kd costs. The ef-
fect of the company “golden age” takes place at small enough difference between k0 and 
kd costs, while at this difference the high value effect is absent: curve WACC(n) monotonic 

decreases with company age n. Curve WACC(L) for perpetuity limit is the lowest one for 
the companies without the “golden age” (Figure 10), while for the companies with the 

“golden age”, curve WACC(L) for perpetuity limit (n = ∞) lies between curves WACC(L) 
for one year (n = 1) and three years (n = 3) companies (Figures 6 and 11). 

 

Figure 10. The dependence of WACC on leverage level, L, at different company ages n (n = 1, 3, and 
49). 

Figure 10. The dependence of WACC on leverage level, L, at different company ages n (n = 1, 3, and
49).

Mathematics 2023, 11, x FOR PEER REVIEW 23 of 32 
 

 

 

Figure 11. The dependence of WACC on the leverage level, L, at different company ages n (n = 1, 3, 
and 45). 

20.2. Silver Age of the Company 

On Figure 12 the effect of "Silver Age of the Company" is shown. 

 

Figure 11. The dependence of WACC on the leverage level, L, at different company ages n (n = 1, 3,
and 45).

20.2. Silver Age of the Company

On Figure 12 the effect of "Silver Age of the Company" is shown.



Mathematics 2023, 11, 616 21 of 30

Mathematics 2023, 11, x FOR PEER REVIEW 23 of 32 
 

 

 

Figure 11. The dependence of WACC on the leverage level, L, at different company ages n (n = 1, 3, 
and 45). 

20.2. Silver Age of the Company 

On Figure 12 the effect of "Silver Age of the Company" is shown. 

 Figure 12. Dependence of WACC on company age n: company “golden age” (curve 1) and company
“silver age” (curve 2) under the existence of the “Kulik” effect, where n0 is the company “golden
(silver) age” and n1 is the company age of local maximum in the dependence of WACC(n).
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Brusov et al. (2013 [20]) found a qualitatively new effect in the capital structure: a
decrease in the cost of equity at a leverage level L (Figure 13). This effect is absent in the
perpetual Modigliani–Miller limit, but appears in companies of finite age at an income tax
rate exceeding a certain value T*.
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Figure 13. Dependence of equity cost, ke, on leverage level L at different tax on income rate T.
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For some values of the cost of equity and the cost of debt, this effect exists at the tax
on income values existing in financial practice. This ensures the practical significance of
the discovered effect. Accounting for this effect is important when changing tax legislation
and can significantly change the company’s dividend policy.

21. A Stochastic Extension of the Modigliani–Miller Theory

A stochastic extension of the Modigliani–Miller theory has been conducted in a few
papers.

Demarzo (1988) [59] showed that the Modigliani–Miller theory is correct in a multi-
period stochastic economy with incomplete markets. In the model the author developed,
companies could trade securities, and stock prices and dividends became completely inter-
dependent. Several corporate control mechanisms were considered, including maximizing
the value of the company and shareholder voting. It is shown that equilibrium companies
have no incentive to trade securities and that the set of equilibrium distributions does not
change as a result of such trading.

Sethi et al. (1991) [96] studied the company value valuation problem under a partial
equilibrium, a time-dependent discount rate, and a general stochastic environment in a
discrete-time setting. The time path of the share price and the company value are obtained
upon the assumption of risk neutrality.

22. Conclusions

The review analyzes all the main existing theories of capital structure, including
Modigliani–Miller and BFO. Various modifications of these two and other theories, in-
cluding the latest ones, related to the conditions of the real functioning of companies and
developed in recent years are discussed in detail.

The generalization of the Modigliani–Miller theory for cases of practical interest led
to a much more significant change in the Modigliani–Miller theory than in all previous
modifications studied over the previous decades. Obtained results showed that under
such a generalization there is some convergence of the Modigliani–Miller theory and the
BFO theory. The former theory began to have some new properties similar to those of the
BFO theory, which were not there in the classical Modigliani–Miller theory. Between the
properties of the former and those of the BFO theory, there was a huge gap. Most of the
innovative effects existing in the BFO theory are absent in the classical Modigliani–Miller
theory.

All the above means that the considered effects, such as the variable income of the
company, the frequent payment of income tax, advance payment of income tax, and the
combinations of these conditions and others, are more important than the effects studied
earlier and have much less influence on the Modigliani-Miller theory. Taking these effects
into account leads to some convergence between the Modigliani-Miller theory and the BFO
theory. At the same time, one must understand that the Modigliani-Miller theory remains
perpetual and will never describe a company of arbitrary age, which is extremely important
for the practical application of the theory.

Despite the great progress associated with the described generalization of both theories
during the last couple of years, there are still some limitations that dictate the direction of
further research.

If we talk about the two main theories of the structure of capital: Modigliani-Miller
and BFO, then one of the limitations is that the BFO theory and the MM theory were
generalized to the case of a variable company income, but with a constant growth rate g.

The directions for further research are as follows:

1. generalization of the BFO theory and the MM theory to the case of a company’s
variable-in-time income;

2. generalization of the BFO theory to the stochastic case and to the case of a company’s
variable-in-time income;
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3. further generalization of the BFO theory and MM theory on the conditions for the
practical functioning of the company;

4. study the dependence of the effects of the “golden and silver age of the company”
on the growth rate of income in the case of a company’s variable income, on the
frequency of income tax payment, on the advance payment of income tax, and on a
combination of these conditions;

5. develop a methodology for determining the financial parameters of a company in the
event of a drop in income, in the event of an increase in the company’s income, as
well as in the case of alternating growth and falling income.

The practical significance of the capital structure theory is as follows:

- analysts can evaluate the company’s financial indicators for companies of arbitrary
age;

- allows for taking into account the conditions of the company’s real functioning;
- allows to take into account the anomalous effects discovered in the BFO theory (such

as “Golden age”, “abnormal dependence of equity cost with leverage”, etc.), which
allow for making nonstandard effective management decisions;

- allows the regulator to improve tax policy;
- allows for the correct determination of the discount rate, which is extremely important

in business valuation;
- allows us to correctly determine the effectiveness of investments through the correct

determination of the discount rate;
- allows to correctly issue ratings of nonfinancial issuers, financial issuers, and invest-

ment projects.

In conclusion we present in Table 1 classification and summary of main theories of
capital structures of company.

Table 1. The main theories of the company’s capital structure: Classification and summary.

Theory Main Thesis

Traditional theory

Before appearance of the first quantitative theory of capital
structures (Modigliani–Miller theory) in 1958 [1–5] empirical
theory existed. Weighted average cost of capital, WACC, and
company value, V, depends on capital structures of company.
Within the based on existing practical experience traditional
approach the competition between the advantages of debt
financing at a low leverage level and its disadvantages at a high
leverage level forms the optimal capital structure, defined as the
leverage level, at which WACC is minimal and company value, V,
is maximum.

Modigliani–Miller
theory (ММ)

Without taxes
Under many constraints, Modigliani and Miller concluded that
the cost of raising capital and capitalization of a company do not
depend on the company’s capital structure at all.

With taxes

Under corporate taxation, the weighted average cost of capital
WACC decreases with the level of leverage, the cost of equity ke
increases linearly with the level of leverage, and the value of the
company V increases continuously with the level of leverage.
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Table 1. Cont.

Theory Main Thesis

Brusov–Filatova–
Orekhova theory
(BFO–1)

For arbitrary age
Without inflation

In 2008 Brusov–Filatova–Orekhova (BFO) theory [16] has
replaced the famous Modigliani and Miller theory [1–5]. The
authors have moved from the assumption of Modigliani–Miller
concerning the perpetuity (infinite time of life) of companies and
elaborated the quantitative theory of valuation of main indicators
of financial activities of arbitrary age companies.
Results of modern BFO theory turn out to be quite different from
that of Modigliani–Miller theory. It shows that later, via its
perpetuity, underestimates the valuation of cost of raising capital
the company and substantially overestimates the valuation of the
company value. Such an incorrect valuation of main financial
parameters of companies has led to an underestimation of risks
involved, and impossibility, or serious difficulties in adequate
managerial decision–making, which was one of the implicit
reasons of 2008 global financial crisis. In the BFO theory, in
investments at certain values of return–on–investment, there is an
optimum investment structure. As well a new mechanism of
formation of the company optimal capital structure, different
from suggested by trade–off theory has been developed.

For arbitrary age
With inflation

Inflation has a twofold effect on costs of raising capital: (1)
increases the equity cost and the weighted average cost of capital,
(2) changes their dependence on leverage, increasing, in
particular, the rate of growth of the cost of equity with leverage.
The company value decreases under accounting of inflation.

For arbitrary age
With increased financial distress
costs and risk of bankruptcy

In Brusov–Filatova–Orekhova (BFO) theory, with increased
financial costs and bankruptcy risk, there is no optimal capital
structure, which means that the trade-off theory does NOT work.

Brusov–Filatova–
Orekhova theory
(BFO–2)

For arbitrary lifetime

In the Modigliani-Miller theory (in the limit of eternity), the
lifetime of a company and the age of a company mean the same
thing: they are both infinite. When moving to a company with a
finite age, the terms “company lifetime” and “company age”
become different, and they should be distinguished when
generalizing the Modigliani–Miller theory to a finite n.
Thus Brusov et al. have developed two kinds of finite n – theories:
BFO–1 and BFO–2. BFO–1 theory is related to companies with
arbitrary age and BFO–2 theory is related to companies with
arbitrary life–time companies. By other words, BFO–1 is
applicable for most interesting case of companies that reached the
age of n–years and continue to exist on the market, and allows to
analyze the financial condition of the operating companies.
BFO–2 theory allows examine the financial status of the
companies which ceased to exist, i.e., of those for which n means
not age, but a life–time, i.e., the time of existence. In real economy
there are a lot of schemes of termination of activities of the
company: bankruptcy, merger, acquisition, etc.
One of those schemes, when the value of the debt capital D
becomes zero at the time of termination of activity of company n,
is considered in Brusov et al. [17], where as well where the results
of BFO-1 and BFO-2 are also compared.
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Table 1. Cont.

Theory Main Thesis

Brusov–Filatova–
Orekhova theory
(BFO–3)

For rating needs

A new approach to rating methodology (for non–financial issuers
and for long–term project rating), within both BFO and MM
theories has been developed be Brusov et al. [17,106]. The key
factors of a new approach are: (1) The adequate use of
discounting of financial flows virtually not used in existing rating
methodologies, (2) The incorporation of rating parameters
(financial "ratios") into these theories. This on the one hand
allows use the powerful tools of these theories in the rating, and
on the other hand it ensures the correct discount rates when
discounting of financial flows. The interplay between rating
ratios and leverage level which is quite important in rating. This
creates a new base for rating methodologies, which allows to
issue more correct ratings of issuers, makes the rating
methodologies more understandable and transparent.

Trade–off theory

Static

During decades one of the main theory of capital structure was
the trade–off theory. There are two modifications of trade–off
theory: the static and dynamic.
Static
The static trade–off theory accounts the income tax and cost of
bankruptcy. Within this theory the optimal capital structure is
formed by the balancing act between the benefits of debt
financing at low leverage level (from the tax shield from interest
deduction) and the disadvantage of debt financing at high
leverage level (from the increased financial distress and expected
bankruptcy costs). The tax shield benefit is equal to the product of
corporate income tax rate and the market value of debt and the
expected bankruptcy costs are equal to the product of probability
of bankruptcy and the estimated bankruptcy costs.
The static version of the trade–off theory does not take into
account the costs of the adapting of the capital structure to the
optimal one, economic behavior of managers, owners, and other
participants of economical process, as well as a number of
other factors.

As it has been shown in BFO theory, the optimal capital structure
is absent in trade–off theory

Dynamic

The dynamic version of trade-off theory suggests that the costs of
adjusting the capital structure are high, and therefore companies
will only change their capital structure if the benefits outweigh
the costs. Therefore, there is an optimal range that varies on the
outside of each lever but remains the same on the inside.
Companies try to adjust their leverage when it reaches the edge of
the optimal range. Depending on the type of adaptation costs,
companies reach the target ratio faster or slower. Proportional
changes involve a small adjustment, while fixed changes imply
significant costs.
In the dynamic version of the trade–off theory, company capital
structure decision in current period depends on the waiting
company income in the next period.
As it has been shown within BFO theory [19], under increased
financial distress costs and bankruptcy risk, the optimal capital
structure is absent. This means that the trade-off theory does
NOT work in either the static or dynamic version.

In BFO theory, with increased financial distress costs and risk of
bankruptcy, the optimal capital structure is absent, which means
that trade–off theory does NOT work: in static version as well as
in dynamic one
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Table 1. Cont.

Theory Main Thesis

Accounting of transaction cost

If the cost of changing the capital structure to its optimal value is
high, the company may decide not to change the capital structure
and maintain the current capital structure.
The company may decide that it is more cost effective not to
change the capital structure, even if it is not optimal, for a certain
period of time. Because of this, the actual and target capital
structure may differ.

Accounting of asymmetry of information
In real financial markets, information is asymmetric (company
managers have more reliable information than investors and
creditors), and the rationality of economic entities is limited.

Signaling theory

Information asymmetry can be reduced based on certain signals
for lenders and investors related to the behavior of managers in
the capital market. It should take into account the previous
company development and the current and projected profitability
of the activity.

Pecking order theory

The pecking order theory describes a preferred sequence of
funding types for raising capital. That is, companies first use
financing from retained earnings (internal equity), the second
source is debt, and the last source is the issuance of new shares of
common stock (external equity). Empirical data on the leverage
level of non-financial companies, combined with the
decision-making process of top management and the board of
directors, indicate a greater commitment to pecking order theory.
Note that this theory contradicts both MM and BFO theory, which
underline the quite importance of debt financing.

Theories of conflict of
interests

Theory of agency costs

The company management may make decisions that are contrary
to the interests of shareholders or creditors, respectively; expenses
are necessary to control its actions. For solving the agency
problem the correct choice of the compensation package (the
agent’s share in the property, bonus, stock options) is needed,
which allows you to link the managers profit with the dynamics
of equity capital and ensure the motivation of managers for
preservation and growth of equity capital.

Theory of corporate control and
costs monitoring

In the presence of information asymmetry, creditors providing
capital are interested in the possibility of self-control of the
effectiveness of its use and return. Monitoring costs are usually
passed on to company owners by being included in the loan rate.
The level of monitoring costs depends on the scale of the business;
therefore, with the increase in the scale of the business, the
company weighted average capital cost increases, and the
company market value decreases.

Theory of stakeholders

Stakeholder theory is a theory that defines and models the groups
that are the stakeholders of a company. The diversity and
intersection of interests of stakeholders, their different assessment
of acceptable risk give rise to conditions for a conflict of their
interests, that is, they make adjustments to the process of the
capital structure optimizing.
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Table 1. Cont.

Theory Main Thesis

Behavioral theories

Manager investment autonomy

Company managers implement those decisions that, from their
point of view, will be positively perceived by investors and,
accordingly, will positively affect the market value of companies:
when the market value of the company’s shares and the degree of
consensus between the expectations of managers and investors is
high, the company conducts an additional share issue, and in the
opposite situation uses debt instruments. Thus, the company
capital structure is more influenced by investors, whose
expectations are taken into account by company managers.

The equity market timing theory

The level of leverage is determined by market dynamics. Equity
market timing theory means that a company should issue shares
at a high price and repurchase them at a low price. The idea is to
take advantage of the temporary fluctuations in the value of
equity relative to the value of other forms of capital.

Information cascades

To save costs and avoid mistakes, the company’s capital structure
can be formed not on the basis of calculations of the optimal
capital structure (this is a non-trivial task and its correct solution
could be found within the framework of the BFO theory) or
depending on the available sources of financing of the company,
but borrowed from other companies, having successful, proven
managers (heads of companies), as well as using (following the
majority) the most popular methods of managing the capital
structure, or even simply by copying of the capital structure of
successful companies in a similar industry.
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