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ABSTRACT
In order to create a methodology for assessing the company’s main financial indicators, taking into account both
business and financial risks, the CAPM and Fama-French models were included in the two main theories of capital
structure - the Brusov-Filatova-Orekhova (BFO) theory and the Modigliani-Miller (MM) theory. CAPM takes into account
systematic (business) risk, while capital structure theories take into account the financial risk of a specific company,
associated with debt financing. As a result, generalized approaches (CAPM-BFO and CAPM-MM) were developed
that take into account both types of risk: systematic (business) and financial. The Fama-French model with three
and five factors is also considered and included. The latest versions of the two main theories of capital structure
(BFO and MM), adapted to the established financial practice of the functioning of companies, are used, taking into
account the real conditions of their work, such as variable income, frequent income tax payments, advance income
tax payments, etc. Practical calculations have been made. They focus on (1) applying two versions of CAPM (market or
industry) to real companies; (2) application to real companies of a new methodology developed by us for assessing
the financial performance of a company, taking into account both business (market or industry) and financial risks.
The calculations made for three real companies (Apple, Severstal, Polymetal) show that the financial performance of
companies is highly dependent on the type of risks taken into account. Sometimes the difference between market and
industry cases is small, sometimes it is significant. But the difference in financial indicators, while taking into account
simultaneously financial and business risks, is always great. This means that taking into account simultaneously both
financial and business risks is important for a correct assessment of the financial performance of companies. The
developed approach makes it possible to use the powerful tools of these highly developed theories (BFO and MM) for
the correct assessment of the main financial indicators of the company and their forecasting, taking into account both

types of risks.
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OPUTMHAJIbHASA CTATbA

UHkopnopupoBaHue moaenu CAPM B Teopumn CTpYKTypbI
Kanutana: yyeT AenoBbiX U GUHAHCOBbIX PUCKOB

N.H. bpycos?, T.B. ®unarosa®, B.J1. Kynuk*
25 MHaHCoBbIM YHMBEpcuTeT, MockBa, Poccus;
¢T-baHk, MockBa, Poccus

AHHOTAUMA
C uenblo co3paHMs MeTOLONOMMMU OLEHKM OCHOBHbIX (DMHAHCOBBIX NMOKa3aTenei KOMMaHUMKM C YYETOM KaK [LenoBblX, TakK
M HUHAHCOBbLIX PUCKOB OCYLLECTBNIEHO MHKOoprnopupoBaHue mogeneii CAPM n ®Mambl-OpeHya B Be OCHOBHble TeOpUU
CTPYKTYpbl kanutana — bpycosa-®unatosoii-Opexosoit (BMO) n Teoputo MoaunbsaHu-Munnepa (MM). CAPM yuutbiBaet
CUCTEMATMYECKMI (LeNOBOM) PUCK, TOTAA KaK TeOpUM CTPYKTYpbl KanuTana y4uTbiBaOT GUHAHCOBbIA PUCK KOHKPETHOM
KOMMNaHWW, CBA3aHHbIN C 4ONTOBbIM MHAHCMpOoBaHWeM. B pesynbTate 6binn paspabotaHbl 0606weHHble noaxoasl (CAPM-
BFO n CAPM-MM), yuntbiBatowme oba BMAA pUCKA: CMCTEMATMUYECKUI (4enoBoM) M GUHAHCOBbIA. TakxKe paccMOTpeHa
n BKAoYeHa Moaenb Mambl-MpeHya ¢ TpeMs U NSTbio hakTopaMu. Mcnonb3yTcs HoBelLMe BepCUM ABYX OCHOBHbIX Te-
opuit cTpykTypbl Kanutana (MO u MM), apnanTMpoBaHHble K CNOXMBLUENCS PUHAHCOBOM MpakTUKe QYHKLMOHUMPOBaHMS
KOMMaHUI, C Y4eTOM peanbHbIX YCN0BUIA UX paboTbl, TAKMX KaK NepeMeHHbI A0X0[, YacToTa ynnaThl NOAOXOAHOIO Ha-
N0ra, aBaHCOBble NAaTeXW Mo NOoAOXOAHOMY Hanory U T.4. CaenaHbl NpakTMyeckne pacyetbl. OHM cocpepoToyeHbl Ha (1)
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npumeHeHun aByx Bepcuit CAPM (pbIHOYHOM MM OTpac/ieBOM) K peanbHbIM KOMMAHUAM; (2) NpUMEHeHUe K peasnbHbIM
KOMNaHWaM pa3paboTaHHOM HaMW HOBOW METOAMKM OLEHKM (MHAHCOBBIX NOKa3aTenei KOMMNaHUK C YYEeTOM Kak AeNoBbIX
(PBIHOYHbIX MM OTpaCNEeBbIX), Tak U GUHAHCOBbIX PUCKOB. PacueTsl, NpoBefeHHble AN Tpex peanbHbiX KomnaHui (Apple,
«CeBepcranb», «[lonMmeTtann»), NOKa3bIBalOT, YTO GUHAHCOBbIE MOKA3aTeNM KOMMAHWUM CUMIbHO 3aBUCSAT OT TUMNA MPUHU-
MaeMblX BO BHMMaHue pUCKOB. MHOraa pasHMua MexXay pbIHOYHbIMM M OTPACAEBbIMU CIYYassMM HEBENMKA, MHOMAA OHa
3HauuTenbHa. Ho pasHuua B GMHAHCOBbLIX NOKa3aTeNnsx Npu yyete 0O4HOBPEMeHHO MHAHCOBbIX M BU3HEC-PUCKOB BCeraa
BE/IMKA. JTO 03HAYaEeT, YTO y4yeT OAHOBPEMEHHO KakK (DMHAHCOBbIX, TaK M BU3HEC-PUCKOB BaXXEH ANS NPAaBM/IbHOW OLEHKM
(DVMHAHCOBbIX MOKa3aTtenen KoMnaHui. PazpaboTaHHbIM NOAXOA MO3BOASET UCMONb30BaTh MOLLHbIA MHCTPYMEHTAPUI 3TUX
BbICOKOPa3BuTbIx Teopuii (BPO u MM) ong npaBubHOM OLEHKM OCHOBHbIX (MHAHCOBBIX MOKa3aTenel KOMMaHUU U Ux
NPOrHO3MpoBaHus C y4eToM 060UX BUAOB PUCKOB.

Knioyesnie cnosa: nenosbie n GUHAHCOBbLIE PUCKU; CTPYKTYpa KanuTana; Teopus MogunbaHn-Munnepa (MM); Teopus bpy-
coBa-®unatosa-Opexosoit (BDO); puck un goxoaHoctb; CAPM 2.0; mogens ®ambl-OpeHya

Ans yumupoearus: Brusov P.N., Filatova T.V,, Kulik V.L. Incorporating CAPM into capital structure theories: Accounting
for business and financial risks. @uxaHcbi: meopus u npakmuka. 2023;28(5):83-108. DOI: 10.26794/2587-5671-2023-

28-5-83-108

INTRODUCTION

In the real economy, financial and business risks exist.
Financial risks are related to the use of debt financing
and are described by capital structure theories.
Business risks are associated with investments
in a specific company (and not the entire market
(industry)) and are described in CAPM (market or
industry version).

Based on the portfolio theory by Harry Markowitz,
the Capital Asset Pricing Model (CAPM) was
developed independently [1-5] by Jack Traynor (1961),
William F. Sharp (1964), John Lintner (1965) and Jan
Mossin (1966). Two main capital structure theories,
Brusov-Filatova-Orekhova (BFO) [6—-7] theory and
Modigliani-Miller (MM) theory [8-10] describe
financial risks. The Miles-Ezzell model [11-13] offers
an alternative approach to the problem of capital
structure. This is discussed below, along with some
others [14].

Statement of the problem: when assessing the
profitability of an asset, take into account both financial
and business risks. A fundamentally new approach
to assessing the profitability of an asset is proposed.
Transition from CAPM, which takes the same risk-free
return for all assets as an initial assessment, to a new
methodology, in which the average return of an asset,
cleared of leverage, with the addition of a premium
for business risk (market or industry), is taken as a
seed return, significantly improves the accuracy of
the estimate.

The incorporation of the CAPM [1-5] and Fama-
French models [15-18] into the theory of capital
structure will allow taking into account the business
risk taken into account in these models, along with the
financial risk taken into account in the Brusov-Filatova-
Orekhova (BFO) [6-7] theory and Modigliani-Miller
(MM) theory [8-10]. Hamada’s attempt to account for
the leverage level is discussed [19, 20].

84

CAPM (CAPITAL ASSET PRICING MODEL)
Market Approach

CAPM is a simple, but widely used, one-factor model
that describes the relationship between the expected
return on assets (stocks, investments, etc.) and the risk-
free rate, taking into account systematic (business) risk.
This relationship is described by the equity risk premium,
which depends on the asset’s beta (which describes the
asset’s correlation or sensitivity to the market), the risk-
free rate (say, the Treasury bill rate or the central bank’s
key rate), and the expected return in the market.

The following assumptions are made within the
CAPM model:

1) All investors are risk averse and have the same
time frame to evaluate information.

2) Unlimited capital exists to borrow at the risk-
free rate.

3) Investments can be divided into unlimited
parts and sizes.

4) Taxes, inflation and transaction costs are
absent.

5) Return and risk are linearly related.

CAPM (Capital Asset Pricing Model) describes the
profitability of assets and is described by the following
formula:

ko=k,+B,(k,—k,)- M)

Here, kf is risk free profitability, B is the
B-coefficient of the company. It shows the dependence
of the return on the asset and the return on the market
as a whole. The B-coefficient is described by the
following formula:

B, = Vin _ o, @
i=7 2 —Pin :
Gm Gm

Here o0, is the risk (standard deviation) of i-th asset,
0, is market risk (standard deviation of market index),
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cov,, is covariance between i-th asset and market
portfolio.

An investor invests in risky securities only if their
return is higher than the return on risk-free securities,
so always k. >k, and k, >k,

The beta-coefficient of a security, § has the meaning
of the amount of riskiness of this security. It follows
from formula (1) that:

1) if B = 1 the yield of the security is equal to the
yield of the average market portfolio (&, = k . );

2)if B > 1, the security is more risky than the average
on the security market (k, > k ; );

3)if B < 1, the security is less risky than the average
on the security market (&, < k ; ).

Securities betas are calculated using statistical data
on returns on specific securities and the average market
returns on securities traded on the market.

Disadvantages of the CAPM model

CAPM has some well-known disadvantages.

1. The CAPM formula only works under the
assumption that purely rational players who make
decisions that favor only investment returns dominate
the market. This, of course, is not always true.

2. CAPM assumes that each market participant acts
on the basis of the same information. In reality, relevant
information is distributed unevenly among the public,
so some participants may make decisions based on
information that others do not.

3. Using beta as the main part of the formula. But
beta takes into account only changes in the stock
price in the market. However, the share price can
change for reasons other than the market. Stocks
can rise or fall in value for deliberate reasons, not
just volatility.

4. CAPM only uses historical data. But historical
stock price changes are not enough to determine
the overall risk of an investment. Other factors
should be considered, such as economic conditions,
industry peculiarities and competitor characteristics,
and internal and external activities of the company
itself.

Another very important shortcoming of CAPM,
which is eliminated as part of the new approach is
that it assumes the same risk-free return on all assets
as the original valuation. Also, CAPM takes into account
the profitability of a particular asset only in the beta
coefficient.

The model operates on only one factor that affects
the future performance of a stock. In 1992, E.F. Fama
and K.R. French [15-18] proved that future returns
are also affected by factors such as company size and
industry affiliation.

The model has a number of limitations: it does
not take into account taxes, transaction costs, non-
transparency of the financial market, etc.

Finally, to predict future returns, a retrospective
level of market risk is used, which leads to a forecast
error.

Industry Approach
CAPM has an alternative approach that refers to the
industrial index rather than the market.

ko=k,+B,(k, —k;)- 3)

Here, k i is risk free profitability, is the B-coefficient
of the company. In this case it shows the dependence
of the return on the asset and the return on the industry
as a whole. The B-coefficient now is described by the
following formula

T g
c o
Here o, is the risk of i-th asset, O is industry risk
(standard deviation of industry index), cov, is
covariance between i-th asset and industry index. Note,
that the industry approach better describes the return
on an asset than the market approach.
The CAPM approach is still evolving and we will
describe one of the directions of this development
below.

The Symmetric CAPM

The Capital Asset Pricing Model (CAPM) assumes
a Gaussian or Normal distribution. In practice, this
assumption may be violated. In [21], a symmetric
CAPM is proposed, assuming distributions with
lighter or heavier tails than the normal distribution.
Elliptic distributions (normal, exponential and
Student-t) are considered.

In addition, the authors of [21] study the methods of
leverage and local impact for diagnostics in a symmetric
CAPM. It is concluded that the considered models
give better results than the CAPM with Gaussian
distribution.

In [22-24], empirical studies were carried out under
the assumption that stock returns have distributions
with heavier tails than the normal distribution.

The Student-t distribution instead of the normal
distribution was considered in [23] and in [25], taking
into account the maximum likelihood method for
estimating its parameters. Paper [24] concluded
that asset valuation should be carried out within the
framework of the CAPM and the discounted dividend
model.
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HAMADA MODEL
The Modigliani-Miller theory, with the accounting
of taxes has been united with CAPM (capital asset
pricing model) in 1961 by Hamada [19, 20]. For the
cost of equity of a leveraged company, the below
formula has been derived.

k, =k, +By (K, —k;)+By (km—kf)g(l—t). (5)

The first term represents risk-free profitability kf,
the second term is business risk premium, By ( Ky =k, )
and the third term is financial risk premium
By (K, k)5 1-1)

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.

Hamada used an empirical approach in
incorporating the level of leverage into the CAPM.
One of the main objectives in his research was
to distinguish companies without leverage from
companies with leverage. The latter make up almost
the majority of real companies. In 1972, he surveyed
304 companies, among which he found 102 non-
leveraged and 202 leveraged [20]. Comparing the
equity returns of two types of companies, he got his
formula for the B-factor, which takes into account
the level of leverage.

In our approach, we do the opposite thing: we
incorporate CAPM and Fama-French models into two
main theories of the capital structure — the Brusov-
Filatova-Orekhova (BFO) theory and the Modigliani-
Miller (MM) theory. In addition, we do this analytically.

Our methodology, developed below, avoids this
problem of finding non-leveraged companies (which
practically do not exist) by clearing the average return
of an asset from leverage using the formula (7), which
allows to find k; value (cost of equity at zero leverage
level).

Equating CAPM formula (1) to the right side of
formula (3), one gets:

ky+B(k, —k, )=k, +By (k, —k, )+
+By (km—kf)g(l—t) ©)

or

B:BU(H.?(l_t)j:BU (1+L(1—t)), (M

where B is beta-coefficient for leveraged company.
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The Incorrectness of Hamada’s Approximation
The Miles-Ezzell model versus the Modigliani-Miller
theory has been discussed in [26, 27] (see below).

If we try to combine the CAPM and MM theory not
phenomenologically, like Hamada, but analytically,
then the incorrectness of Hamada’s approximation
becomes obvious [28-31]. Substituting the CAPM
formula:

ky =k, +By (K, —k;) ®)
into Modigliani-Miller formula for equity cost
k, =ky+L(ky—k,)(1-1), ©)
one gets the following result
k, = ko + L{ky— k) (1-1)=

= by + By (K =k, )+ L (K, +By (K — Ky )= K, )(1-1) =
=k, (14 L(1=1))+By (k, —k, ) (1+ L(1=1))— Lk, (1-1).

(10)

The second term is the same as in Hamada’s formula
(7), but the first term is renormalized value of risk-free
profitability and the last term, which depends on the
cost of debt kd, is missing from Hamada’s formula (7).

So the difference with Hamada’s formula is:

while in Hamada’s formula only beta coefficient is
renormalized, in formula (10) the first term (risk-free
return) is also renormalized by the same factor

1+ L(1-¢)) and the last term, depending on the cost
of debt k,, appears, which is absent in Hamada’s
formula. Factor (1 - t) (tax corrector) exists due to the
tax shield.

The incorrectness of Hamada’s approximation
becomes obvious.

Note that recently the authors [28-31] for the first
time generalized CAPM to take into account both
business and financial risks and developed a new model
CAPM 2.0. They showed that R. Hamada’s attempt to
take into account both business and financial risks
[19, 20] was untenable, and the formulas he obtained,
which are widely used in practice, are incorrect. The
authors of [28-31] derived correct formulas that take
into account both business and financial risks. The
application of the new CAPM 2.0 model to a number of
companies is considered, and the difference between
the results obtained within the framework of CAPM
2.0 and CAPM is demonstrated.

Disadvantages of Hamada’s approach:

Difficulty in finding a non-leveraged company. It is
clear that the vast majority of companies are leveraged
because they use debt financing.
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FAMA-FRENCH MODELS
Fama-French Three-factor Model
Fama-French three-factor model [15-18] takes into
account two additional risk factors, namely, size and

book-to-market equity along with market beta:

k, =k, +By (k,—k;)+s-SMB+h-HML, (11)

were SMB — the difference between the returns of
companies with large and small capitalization; HML —
the difference between the returns of companies with
low and high intrinsic value (indicator B/P).

Fama-French Five-factor Model

k, =k, +By (k,—k,)+s-SMB+

+h-HML+r-RMW +c¢-CMA, (12)

where RMW — return on equity; CMA — company
capital expenditure.

CAPITAL
STRUCTURE THEORIES
Modigliani-Miller Theory

The first quantitative theory of capital structure
was the well-known theory of Nobel laureates
Modigliani-Miller [8-10]. This theory was based
on many restrictions. One of the main limitations
of the Modigliani-Miller theory about the eternity
of companies was removed by Brusov et al. in 2008
[6-7], and modern theories of the cost of capital
and capital structure — the Brusov-Filatova-
Orekhova theory (BFO-theory) was created for
companies of arbitrary age (BFO-1 theory) and
for companies of arbitrary lifetime (BFO-2 theory)
[14]. Brusov-Filatova-Orekhova (BFO) theory, has
modified the Modigliani and Miller theory with this
respect. The authors departed from the Modigliani-
Miller assumption about the eternity (infinity of
lifetime) of companies and developed an innovative
quantitative theory for assessing the main
parameters of the financial activity of companies of
arbitrary age. The results of the modern BFO theory
turn out to be quite different from the results of
the Modigliani-Miller theory. They show that the
latter, through its perpetuity, underestimates the
weighted average cost of capital, the cost of equity
of the company, and significantly overestimates the
company’s value.

Such an incorrect assessment of key performance
indicators of companies’ financial performance was
one of the implicit causes of the 2008 global financial
crisis.
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Brusov-Filatova-Orekhova (BFO) Theory

In the Modigliani-Miller theory, there is no time
factor (time is equal to infinity), which does not allow
to study the dependence of the company’s financial
performance on the time factor. But Brusov-Filatova-
Orekhova theory (BFO-theory) was created for
companies of arbitrary age and allows to study the
dependence of the company’s financial performance
on the time factor.

Brusov-Filatova-Orekhova and its perpetual limit —
Modigliani-Miller (MM) theory — are described by the
following formulas for the weighted average cost of
capital WACC:

I-(14WACC)"  1-(l4k,)”
wacc k, .(1_wdz[1—(l+kd )}) (13)

WACC =k, -(1-wyt), (14)

here w, = — the share of debt capital;

D+S

k.,w, =
D+S

capital of the company, and L=D /S — financial
leverage; D — the value of debt capital.

- the cost and the share of the equity

Alternative Expression for WACC

Alternative formula for the WACC, different from
Modigliani-Miller one has been derived in [11, 12] from
the WACC definition and the balance identity:

WACC =k (1—wyt )= kytw, + kpgtw,, (15
where k, k, and k, are the expected returns
respectively on the unlevered company, the debt and
the tax shield.

Some additional conditions are required for
equation (13) practical applicability. If the WACC
is constant over time, as stated in [11], the levered
company capitalization is found by discounting with
the WACC of the unlevered company.

In textbooks [32], 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,
V, is constant as well. By assumption, k ;= k, and
the value of the tax shield is TS = tD. Thus, the
capitalization of the company V is a constant and
the alternative formula (13) becomes a formula for
a constant WACC:
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WACC =k, (1-w,t)- (16)

Because the debt k, and the tax shield k ; have
debt nature it seems reasonable that the expected
returns on they are equals as suggested by “classical”
Modigliani-Miller (MM) theory, which has been
modified by Brusov et al. [6, 10, 14] for cases of
practical meanings.

The Miles-Ezzell Model Versus
the Modigliani-Miller Theory
Denis M. Becker in 2021 discussed [26] the
differences between the Modigliani-Miller theory and
the Miles-Ezzell model [11-13], which deal with the
stochasticity of free cash flows. 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 [8-10]

WACC =k, -(1-w,t), (17)
Miles-Ezzell model [11-13],
WACC:kO—t-wd~kf-11:]l§j, (18)
I.A. Cooper and K. G. Nyborg [27]
WACC =ky—k,-w,t, (19)

where k 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 values depend on the path, in contrast to
the Modigliani-Miller theory. Also 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.

In this paper Becker [26] raises the issue of paying
the debt body together with 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 done
and was done in the framework of the BFO-2 theory,
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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.

In Brusov-Filatova-Orekhova and its perpetual
limit — Modigliani-Miller (MM) theory, one of the most
important parameters is the equity cost of an unlevered
company K, . Knowing it, one can evaluate the main
financial indicators, such as the cost of capital raised,
the discount rates WACC and k, , the value of the
company, V, the cost of equity capital, k, and their
dependence on debt financing, taxation, company age,
etc.

One way to find k is as follows: if we know WACC
and L, we substitute these values into the formulas for
WACC (or BFO, or MM) and find k, from here.

INCORPORATING CAPM
AND FAMA-FRENCH MODELS INTO
CAPITAL STRUCTURE THEORIES

If we use the CAPM formula for a company without
leverage, then we can use this return value as k. If
we use the CAPM formula for a leveraged company
(Hamada formula), then we should “clear” this
formula from leverage and only after that can you use
the resulting return value as k.

The company’s profitability k; is taken from the
company’s financial statements either for the year, or
for the quarter, or for the month, or for a day. If you
need to find out the profitability for several periods,
you need to use the following formula:

k, =ﬁ(1+kik)—1 :
k=1

(20)

Although in the CAPM it is declared that the
company profitability &, is for an unleveraged company,
since it is taken from the company’s financial
statements, it is clear that it is defined for a leveraged
company.

Since both theories of capital structure (BFO and
MM) use non-leveraged cost of equity as a seed value
for the cost of equity, it is necessary to remove k, from
leverage.

The simplest way to do this is to use the MM formula
for the cost of equity

k; =ko+L(ky—k,)(1-1), @21
- ki+ Lk, (1-1) 22)
1+ L(1-¢)

Here k; is k; value, cleaned from leverage.
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Cost of Equity with Non-Zero Leverage and Its Cleaned Value k, (GAZP) e
Indicator 2021 2020 2019 2018
k, 3.529% 6.106% 5.587% 4.542%
Leverage level, L 0.500 0.538 0.448 0.486
Debt cost, k, 0.017 0.021 0.017 0.020
GAZP, average profitability 4.26% 7.83% 6.98% 5.53%
GAZP, standard deviation 0.945% 0.840% 0.415% 0.310%
Source: Compiled by the authors.
To clean k  value used BFO theory, one should use ky =k, +By (km —k; ) +5-SMB+
formula +h- HML+r-RMW +c-CMA =
k, =WACC(1+ L)k, L(1~1), 23) =&i£@91LﬁM@_@p. 29)

but you need to know the value of WACC at a specific
value of the leverage level L.

We could include a business risk premium at two
levels: (1) at market level or (2) at industry level.

To include a market risk premium, one needs to
add to k, the following term

Bim (km _kF) . (24)

To include an industry risk premium, one needs to
add to k, the following term

Bil (kI _kF) : (25)
To include effects, described by Fama-French model,
we should add the following terms:

either two terms within Fama-French three — factor
Model

s-SMB+h- HML , (26)
or four terms within Fama-French Five-factor Model
S-SMB+h-HML+r-RMW +c¢c-CMA. (27)

As result we get

ky =k, +By (k, —k,)+s-SMB+h- HML =
_ kL, (1-1)
1+ L(1-1)

(28)
+By (k,, —k, )+ 5-SMB+h- HML

1+ L(1-1)
+5-SMB+h- HML+r-RMW +c-CMA.

We use this value k, to study the dependence of
the company’s main financial indicators on debt
financing, the cost of debt, taxation, the age of the
company etc.

ky =k, +s-SMB+h- HML =
ky +By (K, —k, )+ Lk, (1-1)
- 1+ L(1-1)

+s-SMB+h- HML, (30)

ky=k,+s-SMB+h- HML+r-RMW +c-CMA =

k k —k )+ Lk, (1-t Gl
- f+B”( m f)+ i )+s~SMB+
1+L(1—t)

+h-HML+r- RMW +c-CMA.

The algorithm for Using this Innovative Technique

1. Take the average return on the asset for the year
from statistical data.

2. Clean of it from leverage using equation (9)
for k, .

It can be seen from Table 1, that the values of &
are always lower than the cost of equity with non-zero
leverage, as it should be, given that the cost of equity
increases with leverage.

Add a Market Business Risk Premium, or an
Industry One

Let us give an example for GAZP company for 2018.

To find premium to k, let us calculate Ak, within
market CAPM approach:
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B=1.16;

k, —k;=12.3%-7.75%=4.55%
Aky=1.16-4.55%=15.278% .
Finally, one gets

ko =ky+ Ak, =1.16-4.55% =
=4.542%+5.278%=9.82%.

It is easy to see, that account of business risk within
market CAPM approach change &, from 4.542% to
ko=9.82%. ~

It is seen, that the use of k(, which takes into
account the business risk, will significantly change
the results of calculation of the financial indicators
of the GAZP.

Add Fama-French corrections (use either three

factor Fama-French model or five factor Fama-

French model.

Now we are ready to use the obtained k, value
to calculate the main financial parameters of the
company: the cost of raising capital, WACC, company
value, etc. The theory of Brusov-Filatova-Orekhova
(BFO) and its eternal limit — the theory of
Modigliani-Miller (MM) — have recently been
generalized to the established practice of the
functioning of companies. This generalization took
into account the real conditions of the company’s
activities, such as variable income, frequent income

tax payments, advance income tax payments, etc.

This made it possible to investigate the impact of
these conditions on its main financial indicators
(see Review [14]).

A few practical calculations have been made for real
companies (see below in sections 6, 7). They focus on:

(1) applying two versions of CAPM (market or
industry) to real companies (PJSC Polymetal and PJSC
Severstal);

(2) application to Apple company of a new
methodology developed by us for assessing the financial
performance of a company, taking into account both
business (market or industry) and financial risks.

WACC FORMULAS FOR BRUSOV-
FILATOVA-OREKHOVA (BFO) — THEORY
AND FOR MODIGLIANI-MILLER (MM) —

THEORY
Below we give a summary of the WACC formulas for
Brusov-Filatova-Orekhova (BFO) — theory as well
as for Modigliani-Miller (MM) — theory (see Review
[14]).

Variable Income Case
Income tax payments at the ends of periods
BFO:

l+g Y l+g '
- —~*8 1-
1+WACC ) 1+k,

WACC-g _(ko_g).(l—wdt[l—(l+kd)‘n:|)

» (32)

MM: WACC =(k, - g)-(1-w,t)+g-  (33)

Advance Income Tax Payments
BFO:

l+g Y 1 l+g ’
1_ -
1+WACC ) 1+k,

. (34)

WACC - g _(ko_g).(1_wdt[1_(1+kd)‘"](1+k,,))

MM: WACC = (k- g)-(1=w,t-(1+k, )+ g (35)

Frequent Income Tax Payments
Income Tax Payments at the Ends of Periods

BFO:
1-(1+wAcc) ™" 1-(1+ky) " (36)
wACC 1Y
e |1 044)” |
ky-| 1- .
p (1+kd)4—1
k,w,t
MM: WACC =k, -| 1- e .37
p-[(1+kd)4—1}
Advance Income Tax Payments
BFO:
1-(1+wACC)” _ 1= (1+ky)™" (38)
wAce ko [1—(1+k{,)’”](1+k,,)%
! P (1+k,)/7 -1
|
kwt-(1+k Jp
MM: WACC =k, -| 1-—2-2 (1+4) (39)

p-[(l+kd)%’—l} '

Simultaneous Accounting of Variable Income in Case
of Frequent Income Tax Payments
Income Tax Payments at the Ends of Periods
BFO:

ST (=)
1+WACC ) 1+k,

WACC —g

kywyt [1 ~(1+k,)" J

ko =g) P @+@Vﬁ4
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k,w,t
MM: WACC — g = (k, — g)-| 1-——224_ | (41)
p-(l+kd)4—1
Advance Income Tax Payments
BFO:
]_( l+g )” 17[1+g]"
I+ WACC) _ 1+4k, (42)
WACC - » -
¢ kdwd,[l—(l+kd) }-(l+kd)/1'
(ky—g)-| 1- :
p [(de)ﬁ’—l}
1
kwit-(1+k, /b
MM: WACC - g =(k, - g)- FM (43)

P‘(1+kd)%’_l .

APPLICATION OF TWO VERSION
OF CAPM (MARKET AND INDUSTRY)
TO REAL COMPANIES
Estimation of the Cost of Equity of PJSC Polymetal
for the Period 2018-2022 by CAPM Capital Asset
Pricing Model (Ticker PJSC Polymetal on the Moscow
Exchange is POLY)

In Table 2 below the summary of indicators for
Polymetal shares, the RTS mining and metal index and
the MICEX index in the period 2018-2022 are shown

This Table 3 gives:

(1) the company’s average annual return;

(2) the company’s profitability with an industry
risk premium;

(3) profitability of a company with a market risk
premium

Estimation of the Cost of Equity of PJSC Severstal for
the Period 2018-2022 by CAPM Capital Asset Pricing
Model (Ticker PJSC Severstal on the Moscow Exchange
is CHMF)

The last three lines in Table 4 give:

(1) the company’s average annual return;

(2) the company’s profitability with an industry
risk premium;

(3) profitability of a company with a market risk
premium

APPLICATION
OF NEW METHODOLOGY FOR
ASSESSING THE COMPANY’S FINANCIAL
PERFORMANCE
Below we apply the developed by us new
methodology for assessing the company’s
financial performance, taking into account both
business (market and industry) and financial
risks to the Apple company in 2019-2021.

As Market we take S&P 500; as Industry (sector):
S&P500 Information Technology and we consider
period 2019-2021.

The Collection and Processing of Statistical Data
About the Company, Industry and Market and Two
Versions of CAPM (Market and Industry)

Below in Table 5 the collection and processing of
statistical data about the company, industry and market
and two versions of CAPM (market and industry) are shown.

Comments

The following formulas were used to calculate the
company’s profitability using the CAPM model:

For calculation by industry (sector):
W, =py—B; (4, —uy), where p, —average annual
return per share; L — US market risk free rate; f3,
industry beta (sector); IL; — average annual return of
the sector (S&P500 Information Technology)

For calculation by market: W, =, +f,, (um —Up ),
where |, — average annual return per share; Uy — US
market risk free rate; [3,, — market beta; 1, — average
annual market return in the market (S&P500)

The average yield of 10-year US Treasury boxes was
taken as the risk-free rate in the US market.

Data on daily market quotes, as well as daily quotes
of the S&P500 index and the S&P500 Information
Technology sector are taken from a specialized Internet
resource https://ru.investing.com/.

For calculations, p, was taken — the average annual
return on shares. To calculate the average annual return,
it was first necessary to find the average daily return.
The average daily return was calculated using the
logarithmic return formula:

u, = lni ,where [l ,— daily yield; P, — share price
-1
ondate t; P, — share price on date t - 1.

The values obtained using this formula were
averaged for each study period (year). The average
daily returns were then converted to annual averages
using the following formula: p = (1+ 1 )"~ 1, where
n — number of trading days on the exchange.

The beta coefficient was found using the following
formulas:

. cov
For the industry (sector): B, =

il
— , where

1
cov;,, — covariance between returns on stocks and
. 2
returns on the industry (sector) under study; 6; —
sector variance. v
. _ im _ :
For market: 3, = o2 ,where cov,, — covariance
m

between stock returns and market returns; an —
market variance.

FINANCE: THEORY AND PRACTICE 4 Vol. 28, No.5°2024 ¢ FINANCETP.FA.RU @ 91




®UHAHCOBbBIE PUCKHN / FINANCIAL RISKS

Table 2

Summary Table of Indicators for Polymetal Shares, the RTS Mining and Metal Index and the MICEX
Index in the Period 2018-2022

Year 2018 2019 2020 2021 2022
Company level (Polymetal)
Profitability actual 3.48% 32.80% 78.71% -24.39% -71.71%
Standard deviation 0.304 0.242 0.454 0.264 0.705
Average debt cost 3.52% 4.89% 4.00% 2.88% 3.28%
Leverage level 478 341 1.57 0.54 1.6
Industry level (RTS mining and metal index)
Profitability actual 2.11% 40.20% 56.08% 12.37% -9.80%
Standard deviation 0.233 0.144 0.390 0.230 0.580
Average leverage level 0.408 0.370 0.351 1.128 0.818
Beta with Polymetal 0.208 0.107 0.436 0.349 0.250
Profitability (industry CAPM) 6.79% 11.07% 27.97% 9.10% 4.96%
Correlation with Polymetal 0.27 0.18 0.51 0.40 0.30
Market level (Moscow Exchange index MICEX)
Profitability actual 18.15% 36.24% 22.57% 3.25% -16.78%
Standard deviation 0.167 0.120 0.271 0.163 0.497
Beta with Poly 0.443 0.189 0.516 0.307 0.508
Profitability (market CAPM) 12.51% 12.99% 14.67% 6.09% -3.68%
Correlation with Polymetal 0.24 0.09 0.31 0.19 0.36
Source: Compiled by the authors.
Table 3

Actual and Projected Returns Based on CAPM Models for Polymetal Shares in the Period 2018-2022
Profitability actual 3.48% 32.80% 78.71% -24.39% -71.71%
Profitability (industry CAPM) 2.11% 40.20% 56.08% 12.37% -9.80%
Profitability (market CAPM) 12.51% 12.99% 14.67% 6.09% -3.68%

Source: Compiled by the authors.

Also, the beta coefficient was calculated using
the standard deviation, the results agreed with the
previous calculations (for more details, see the Excel
table).

For Apple, the cost of debt and financial leverage
ratio were also calculated.

The cost of debt was calculated using the formula:

k,= 1E , Where I is the cost of debt, IE is the interest

D

expense for the period, D is the debt value, on which
interest is charged.
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Table 4
Estimation of the Cost of Equity of PJSC Severstal for the Period 2018-2022 by CAPM
Indicators 2018 2019 2020 2021 2022
Wy 8.02% 7.59% 6.27% 7.34% 9.87%
W, 6.23% -0.53% 41.01% 21.27% -43.66%
L 1.21 1.75 1.51 1.37 -
Company
PISC k 3.77% 3.98% 3.38% 3.36% =
d
o, 0.24 0.19 0.26 0.28 0.53
u, 8.71% 10.68% 47.75% 7.37% -46.96%
L 041 0.81 0.66 0.68 0.64
Industry
o, 0.19 0.11 0.24 0.17 0.45
B, , 0.40 -0.19 0.91 1.42 1.10
I,
M 12.20% 28.58% 8.06% 15.08% -43.10%
m
Market G, 0.17 0.11 0.26 0.16 0.52
Bim 0.77 -0.73 0.69 0.85 0.94
M 6.23% -0.53% 41.01% 21.27% -43.66%
i
1L, CAPM (Industry) 8.29% 6.99% 44.22% 7.38% -52.55%
]
H; CAPM (market) 11.22% -7.64% 7.51% 13.93% -40.11%
1

Source: Compiled by the authors.

The leverage level was calculated as the ratio
of debt (total liabilities) to the company’s equity
capital.

The data for the calculations above were taken from
Apple’s annual reports for 2019-2021.

CALCULATIONS
Comparing the average annual return of the
Apple stock with the average annual returns of
the market (S&P500) and the sector (S&P500
Information Technology), we can say that the
company’s shares show more profitability, but

at the same time more volatility, and therefore
riskiness.

The standard deviation of the return on Apple stock
is at the level of 2-3%. Which is higher than the values
for the sector and the market by ~ 1 p.p. At the same
time, there is a sharp increase in 2020, which may be
due to the COVID-19 pandemic.

It is important to analyze the average annual
return of Apple stock with expected returns under
the CAPM model. The model is considered relative
to the S&P500 market and the S&P500 Information
Technology sector.
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Table 5
Results for Parameters of Company, Industry (Sector) and Market
Index Unit Source 2019 2020 2021
Average annual return per share (Apple) % Authors’s calculation 90.04 71.87 37.36
Average annual market return (S&P 500) % Authors’s calculation 28.86 16.18 26.88
10-year US Treasuries % Investing.com 3.75 3.75 3.75
Standard deviation of stock return (Apple) % Authors’s calculation 1.66 2.94 1.58
Standard Deviation of Market Returns (S&P 500) % Authors’s calculation 0.79 2.19 0.83
Beta X Authors’s calculation 1.57 1.12 1.31
Expected stock return % Authors’s calculation 43.13 17.68 34.07
Average annual return of the sector (5&P500 % | Authorsscalculation | 4800 | 4198 | 3333
Information Technology)
10-year US Treasuries % Investing.com 3.75 3.75 3.75
Standard deviation of stock return (Apple) % Authors’s calculation 1.66 2.94 1.58
Sector Rgturn Standard Deviation (S&P500 % Authors's calculation 114 257 123
Information Technology)
Beta X Authors’s calculation 1.22 1.04 1.06
Expected stock return % Authors’s calculation 57.57 43.65 35.00
Apple Annual Report
2019
Interest expenses mln $ Apple Agg;gl Report 3.58 2.87 2.65
Apple Annual Report
2021
Apple Annual Report
2019
Total debt ming | AP Agg;gl Report | 102,07 | 10744 | 11872
Apple Annual Report
2021
Debt cost % Authors’s calculation 3.50 2.67 2.23
Apple Annual Report
2019
Total debt ming | AP A’Z‘g;gl Report | 10207 | 10744 | 11872
Apple Annual Report
2021
Apple Annual Report
2019
Equity value lng | ERE A;g;gl Report | 9049 | 6534 | 6309
Apple Annual Report
2021
Leverage level X Authors’s calculation 1.13 1.64 1.88

Source: Compiled by the authors.
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Table 6
Results for Three Values of k;

Indicator Unit 2019 2020 2021

Y, % 85.99 80.21 33.80
Mo % 46.86 36.16 14.83
k, (1% value) % 4686 | 36.16 | 14.83
k, (2™ value) % 100.69 76.06 | 46.08
k, (3 value) % 86.24 | 50.09 | 45.15

Source: Compiled by the authors.

Beta coefficients were calculated for both models.
In all options, the coefficients turned out to be greater
than one, which indicates a correlation between the
price dynamics of Apple’s stock and the dynamics of
the market and the sector, but at the same time, the
volatility of the shares is higher, which means that
the risks are higher. At the same time, it should be
noted that the beta calculated for the sector is close
to 1, which indicates a higher correlation than for the
market (the company’s shares follow the sector’s trend,
the company’s risks are almost equivalent to the sector-
wide ones).

This can be explained by the fact that only
companies from the IT sector are represented in
the S&P500 Information Technology sector, while

several industries are represented in the S&P500
market.

In general, comparing the expected returns under
the CAPM model and the real average annual return
of the Apple stock for the period 2019-2021, it can
be observed that the forecast indicators for the
sectoral CAPM model are closer to real values than
for the market model, which is explained by a higher
correlation. At the same time, the real values of Apple’s
average annual return are higher with positive values
and lower with negative ones, which indicates increased
volatility and riskiness of the security. Apple’s leverage
ratio is below 2, which may indicate that the company
is funded largely by equity.

Three Values of k; (see Table 6).

For further calculations, p, was taken — the average
annual return on shares. To calculate the average
annual return, it was first necessary to find the average
daily return. The average daily return was calculated
using the logarithmic return formula:

u, = m;; ,where [l ,— dailyyield; B, — share
t—1
price on the date t; P,_, — share price on the date t - 1.
The values obtained using this formula were
averaged for each study period (year). The average
daily returns were then converted to annual averages
using the following formula: i =(1+ 1 )"~ 1, where
n — number of trading days on the exchange.

Dependence of WACC on Leverage Level L, WACC (L) for 2019-2021 Years e
2019 2020 2021
L WACC1 WACC2 WACC3 WACC1 WACC2 WACC3 WACC1 WACC2 WACC3
0 46.86% 100.69% 86.24% 36.16% 76.06% 50.09% 14.83% 46.08% 45.15%
1 42.18% 90.62% 77.62% 32.54% 68.46% 45.08% 13.35% 41.47% 40.63%
2 40.61% 87.26% 74.74% 31.34% 65.92% 43.41% 12.85% 39.94% 39.13%
3 39.83% 85.58% 73.30% 30.73% 64.65% 42.57% 12.61% 39.17% 38.38%
4 39.36% 84.58% 72.44% 30.37% 63.89% 42.07% 12.46% 38.71% 37.92%
5 39.05% 83.91% 71.87% 30.13% 63.39% 41.74% 12.36% 38.40% 37.62%
6 38.83% 83.43% 71.46% 29.96% 63.02% 41.50% 12.29% 38.18% 3741%
7 38.66% 83.07% 71.15% 29.83% 62.75% 41.32% 12.23% 38.02% 37.25%
8 38.53% 82.79% 70.91% 29.73% 62.54% 41.18% 12.19% 37.89% 37.12%
9 38.43% 82.56% 70.72% 29.65% 62.37% 41.07% 12.16% 37.79% 37.02%
10 38.34% 82.38% 70.56% 29.58% 62.23% 40.98% 12.13% 37.70% 36.94%

Source: Compiled by the authors.
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WACC 2019
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Fig. 1. Dependence of WACC on Leverage Level L, WACC (L) for 2019 Year

Source: Compiled by the authors.
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Fig. 2. Dependence of WACC on Leverage Level L, WACC (L) for 2020 Year

Source: Compiled by the authors.

Next, U, was found by the formula:

W+ Lk, (1-1)

, where L — leverage level,
1+ L(1-1)

Wy =

t — income tax rate). After that, k, was calculated
according to three conditions:

ky(1) = Wy, (44)
ko(2) = 1o + By (1, —Up) forindustry, — (45)
k,(3)= Wy *+ By (U —Up) for market.  (46)

Based on the data obtained, indicators were
calculated for two models: the Modigliani-Miller and
the Brusov-Filatova-Orekhova theories.

It was found the dependence of WACC, V, ke indicators
on the level of leverage (change in leverage from 0 to 10).

Calculations of Indicators for the Modigliani-Miller —
CAPM Model
The following formulas were used to calculate the
indicators: CF
/ACC =k (1 - W, = ——; V= ———
WACC=k,(1-wpi);w, IS WACC’

CF=EBITDA; k.= k,+ L(k,~ k)(1 - t).  (47)
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WACC 2021
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Fig. 3. Dependence of WACC on Leverage Level L, WACC (L) for 2021 Year

Source: Compiled by the authors.

Dependence of Company Value, V on Leverage Level L, V(L) for 2019-2021 Years fovle
2019 2020 2021

L Vi V2 V3 Vi V2 V3 Vi V2 V3

0 166.70 7759 90.58 235.52 111.96 170.02 864.59 278.25 284.00
1 185.22 86.21 100.65 261.69 124.40 188.92 960.66 309.16 315.55
2 192.35 89.52 104.52 271.75 129.18 196.18 997.61 321.05 327.69
3 196.12 91.28 106.57 277.08 131.72 200.03 1017.17 327.35 334.11
4 198.45 92.37 107.84 280.38 133.29 202.41 1029.28 331.25 338.09
5 200.04 93.11 108.70 282.62 134.35 204.03 1037.51 333.90 340.79
6 201.19 93.64 109.33 284.25 135.12 205.20 1043.47 335.82 342.75
7 202.06 94.05 109.80 285.48 135.71 206.09 1047.99 337.27 344.24
8 202.75 94.36 110.17 286.44 136.17 206.79 1051.53 338.41 345.40
9 203.30 94.62 11047 287.22 136.54 207.35 1054.38 339.33 346.34
10 | 203.75 94.83 110.71 287.86 136.84 207.81 1056.73 340.08 347.11

Source: Compiled by the authors.
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Fig. 4. Dependence of Company Value, V on Leverage Level L, V(L) for 2019 Year

Source: Compiled by the authors.
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Fig. 5. Dependence of Company Value, V on Leverage Level L, V(L) for 2020 Year

Source: Compiled by the authors.
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Fig. 6. Dependence of Company Value, V on Leverage Level L, V(L) for 2021 Year

Source: Compiled by the authors.
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Table 9
Dependence of Cost of Equity k, on Leverage Level L, k, (L) for 2019-2021 Years
2019 2020 2021
L k1 k.2 k.3 k1 k.2 k.3 k1 k.2 k.3

0 46.86% 100.69% 86.24% 36.16% 76.06% 50.09% 14.83% 46.08% 45.15%

1 81.55% 178.43% | 152.43% 62.95% 134.77% 88.02% 24.91% 81.16% 79.48%

2 116.24% | 256.18% | 218.62% 89.73% 193.48% | 125.95% 34.99% 116.24% | 113.82%

3 | 150.92% | 333.93% | 284.81% | 116.52% | 252.19% | 163.88% 45.07% 151.33% | 148.16%

4 | 185.61% | 411.67% | 351.00% | 143.31% | 310.90% | 201.81% 55.16% 186.41% | 182.49%

5 | 220.30% | 489.42% | 417.19% 170.09% | 369.61% | 239.74% 65.24% 22149% | 216.83%

6 | 254.99% 567.17% | 483.38% | 196.88% | 428.32% 277.67% 75.32% 256.57% | 251.16%

7 | 289.67% | 644.91% 549.57% 223.67% 487.03% 315.60% 85.40% 291.65% 285.50%

8 | 32436% | 722.66% | 615.76% | 250.46% | 545.74% | 353.53% 95.48% 326.74% | 319.84%

9 | 359.05% | 800.40% | 681.95% | 277.24% 604.46% | 391.46% | 105.56% | 361.82% | 354.17%

10 | 393.74% | 878.15% | 748.14% | 304.03% | 663.17% | 429.39% | 115.65% | 396.90% | 388.51%

Source: Compiled by the authors.
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Fig. 7. Dependence of Cost of Equity ke on Leverage Level L, ke (L) for 2019 Year

Source: Compiled by the authors.

The results obtained are presented in Tables 7-9 of CALCULATIONS OF INDICATORS
dependencies of the values of indicators (WACC, V,k) FOR THE BRUSOV-FILATOVA-OREKHOVA —
on the level of leverage for each year for three values CAPM MODEL
of k,, as well as in figures. To calculate indicators according to the BFO model, it

Here and below in the Fig. 1-9: Co means company; is necessary to take into account the duration of the
I means industry (sector); M stands for market. company’s operation
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Fig. 8. Dependence of Cost of Equity ke on Leverage Level L, k, (L) for 2020 Year

Source: Compiled by the authors.

k, 2021
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Fig. 9. Dependence of Cost of Equity k_ on Leverage Level L, k, (L) for 2021 Year

Source: Compiled by the authors.

Date Apple was founded: 04/01/1976.

The duration of the company’s operation (n) is
calculated by the formula: n =t - t, where t, is the
current year, t, is the year the company was founded.

The following formulas were used in the
calculations:

1-(1+k)™"

k, (l—wdt[l—(1+kd)_"})

1-(1+wAcc)”
WACC

> (48)

100

CF »
V- aes(i-emace)”) o)
k = WACC(1 + L) — Lk (1 — ). (50)

WACC was found using Excel’s “Search for Solution”
function.

It was considered how the WACC, V, k, indicators
change relative to the change in the level of leverage
(change in leverage from 0 to 10).
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Dependence of WACC on Leverage Level L, WACC (L) for 2019-2021 Years e o
2019 2020 2021
L WACC1 WACC2 WACC3 WACC1 WACC2 WACC3 WACC1 WACC2 WACC3
0 46.86% 100.69% 86.24% 36.16% 76.06% 50.09% 14.83% 46.08% 45.15%
1 43.24% 92.91% 79.58% 33.67% 70.84% 46.65% 13.88% 43.18% 42.31%
2 42.04% 90.32% 77.36% 32.85% 69.10% 45.50% 13.57% 42.22% 41.36%
3 41.43% 89.02% 76.25% 32.43% 68.23% 44.93% 13.41% 41.73% 40.89%
4 41.07% 88.24% 75.58% 32.18% 67.70% 44.58% 13.32% 41.44% 40.60%
5 40.83% 87.72% 75.14% 32.02% 67.35% 44.35% 13.25% 41.25% 40.41%
6 40.66% 87.35% 74.82% 31.90% 67.11% 44.19% 13.21% 41.11% 40.28%
7 40.53% 87.07% 74.58% 31.81% 66.92% 44.07% 13.17% 41.01% 40.18%
8 40.43% 86.86% 74.40% 31.74% 66.77% 43.97% 13.15% 40.93% 40.10%
9 40.35% 86.69% 74.25% 31.69% 66.66% 43.89% 13.13% 40.86% 40.04%
10 40.28% 86.54% 74.13% 31.64% 66.56% 43.83% 13.11% 40.81% 39.98%
Source: Compiled by the authors.
WACC 2019
120.00%
100.00% O\.\_’_._F
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Fig. 10. Dependence of WACC on Leverage Level L, WACC(L) for 2019 Year

Source: Compiled by the authors.

Let’s move on to the results: the paper presents
Tables 10-12 of indicator values (WACC, V, k ) for each
year in three versions (depending on k), as well as Fig.
10-18 of these indicators.

CONCLUSIONS
A fundamentally new approach to assessing the
profitability of an asset is proposed. Transition

FINANCE: THEORY AND PRACTICE 4 Vol. 28, No.5°2024 ¢ FINANCETP.FA.RU @

from CAPM, which takes the same risk-free return
for all assets as an initial assessment, to a new
methodology, in which the average return of an
asset, cleared of leverage, with the addition of a
premium for business risk (market or industry)
is taken as a seed return, significantly improves
the accuracy of the estimate. A methodology has
been developed for assessing the profitability
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Fig. 11. Dependence of WACC on Leverage Level L, WACC (L) for 2020 Year
Source: Compiled by the authors.
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Fig. 12. Dependence of WACC on Leverage Level L, WACC(L) for 2021 Year

Source: Compiled by the authors.

of assets, taking into account both business
(systematic) and financial risks. For this purpose,
the CAPM and Fama-French models were
incorporated in two main theories of the capital
structure — the Brusov-Filatova-Orekhova (BFO)
theory and the Modigliani-Miller (MM) theory.
The developed approach makes it possible to
use the powerful tools of these highly developed
theories for the correct assessment of the main
financial indicators of the company and their
forecasting, taking into account both types of
risks. The dependences of these indicators on

102
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debt financing, leverage level, taxing, company
age, debt cost can be studied. The latest versions
of the BFO and MM theories of capital structure,
developed by authors and adapted to the
established financial practice of the functioning of
companies, are used, taking into account the real
conditions of their work, such as variable income,
frequent income tax payments, advance income
tax payments, etc.

The example for GAZP, given by us, shows that
account of business risk within market CAPM approach
change k, from 4.542% to k, = 9.82%. This will
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Table 11
Dependence of Company Value V on Leverage Level L, V(L) for 2019-2021 Years
2019 2020 2021

L Vi V2 V3 %1 V2 V3 Vi V2 V3

0 166.70 77.59 90.58 235.52 111.96 170.02 862.88 278.25 284.00
1 180.66 84.08 98.17 252.89 120.22 182.56 920.80 296.92 303.06
2 185.84 86.50 100.99 259.26 123.25 187.16 941.87 303.72 309.99
3 188.55 87.76 102.46 262.57 124.82 189.55 952.77 307.24 313.58
4 190.21 88.53 103.36 264.60 125.78 191.02 959.44 309.38 315.78
5 191.34 89.05 103.97 265.97 126.43 192.00 963.93 310.83 317.26
6 192.15 89.43 104.41 266.95 126.90 192.72 967.17 311.88 318.32
7 192.76 89.72 104.75 267.70 127.26 193.25 969.61 312.66 319.12
8 193.24 89.94 105.01 268.28 127.53 193.67 971.52 313.28 319.75
9 193.63 90.12 105.22 268.75 127.76 194.01 973.05 313.77 320.26
10 193.94 90.27 105.39 269.13 127.94 194.29 974.30 314.18 320.67

Source: Compiled by the authors.
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Fig. 13. Dependence of Company Value V on Leverage Level L, V(L) for 2019 Year

Source: Compiled by the authors.
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Fig. 14. Dependence of Company Value V on Leverage Level L, V(L) for 2020 Year

Source: Compiled by the authors.
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V 2021
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Fig. 15. Dependence of Company Value V on Leverage Level L, V(L) for 2021 Year
Source: Compiled by the authors.
Table 12
Dependence k_ (L); 2019-2021 Years
2019 2020 2021
L k 1 k2 k.3 k 1 k2 k.3 k 1 k 2 k.3
0 46.86% 100.69% 86.24% 36.16% 76.06% 50.09% 14.83% 46.08% 45.15%
1 | 8368% | 183.01% | 156.35% | 65.21% | 139.54% | 91.15% 25.99% 84.58% 82.83%
2 120.50% 265.34% 226.47% 94.26% 203.01% 132.22% 37.14% 123.08% 120.52%
3 157.32% 347.67% 296.58% 123.31% 266.48% 173.29% 48.30% 161.58% 158.21%
4 194.14% | 429.99% 366.69% 152.36% 329.96% 214.35% 59.45% 200.09% 195.89%
5 230.96% 512.32% 436.81% 181.42% 393.43% 255.42% 70.60% 238.59% 233.58%
6 267.78% 594.65% 506.92% 210.47% 456.91% 296.49% 81.76% 277.09% 271.26%
7 304.60% 676.98% 577.04% 239.52% 520.38% 337.55% 92.91% 315.59% 308.95%
8 341.42% 759.30% 647.15% 268.57% 583.85% 378.62% 104.06% 354.09% 346.63%
9 | 37824% | 841.63% | 717.26% | 297.62% | 647.33% | 419.69% | 11522% | 392.59% | 384.32%
10 | 415.05% 923.96% 787.38% 326.67% 710.80% 460.75% 126.37% 431.09% 422.01%

Source: Compiled by the authors.
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Fig. 16. Dependence k (L); 2019 Year
Source: Compiled by the authors.
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Fig. 17. Dependence k (L); 2020 Year
Source: Compiled by the authors.
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Fig. 18. Dependence k (L); 2021 Year
Source: Compiled by the authors.
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significantly change the results of calculation of the
financial indicators of the GAZP.

Detailed practical calculations for real companies
(Apple, Severstal, Polymetal) have been made. They
focus on (1) applying two versions of CAPM (market
or industry) to real companies; (2) application to
real companies of a new methodology developed
by us for assessing the financial performance of a
company, taking into account both business (market
or industry) and financial risks. These calculations
show that the financial performance of companies
is highly dependent on the type of risks taken
into account. Sometimes the difference between
market and industry cases is small — sometimes it
is significant. However, the difference in financial
indicators, while taking into account simultaneously
financial and business risks, is always large with
respect to accounting for a single risk. This means
that taking into account simultaneously both
financial and business risks is important for a
correct assessment of the financial performance
of companies. Three changes to the current
methodology significantly improve the accuracy
of the estimate: (a) the use of a sectoral approach
in CAPM; (b) the use of a new methodology in which
the average return on the asset, net of leverage,
with (c) the addition of a business risk premium
(market or industry), is taken as the initial return.
The new methodology opens up new horizons and
opportunities in business valuation, corporate
finance, investments, ratings, etc.

The significant novelty of the article is
as follows: For the first time, we correctly
took into account financial and business risks,
proving the incorrectness of Hamada’s model,
and included CAPM in the theories of capital
structure (both MM and BFO), which opens up great
prospects for assessing the financial performance
of companies.

The limitations of the proposed methodology are
partly related to the limitations of its components:
CAPM, capital structure theories, in particular, with
the reliability of the WACC approximation.

In the future, it is planned to (1) improve and
clarify the methodology for collecting and processing
information about the company, industry, and
market; (2) improve the use of MM and BFO models
adapted to the real conditions of the functioning
of companies.

Abbreviations

CAPM: Capital Asset Pricing Model

MM: the Modigliani-Miller theory;

BFO: Brusov-Filatova-Orekhova theory;

WACC: the weighted average cost of capital;

SMB — the difference between the returns of
companies with large and small capitalization;

HML — the difference between the returns
of companies with low and high intrinsic value
(indicator B/P);

RMW — return on equity; CMA — company capital
expenditure.

10.

106

REFERENCES

. Treynor J.L. How to rate management of investment funds. Harvard Business Review. 1965;43(1):63-75.
. French C.W. The Treynor capital asset pricing model. Journal of Investment Management. 2003;1(2):60-

72. URL: https://finance.martinsewell.com/capm/French2003.pdf

. Sharpe W.F. Capital asset prices: A theory of market equilibrium under conditions of risk. The Journal

of Finance. 1964;19(3):425-442.DOI: 10.1111/j.1540-6261.1964.tb02865.x

. Mossin J. Equilibrium in a capital asset market. Econometrica. 1966;34(4):768-783. DOI:

10.2307/1910098

. Lintner J. The valuation of risk assets and the selection of risky investments in stock portfolios and

capital budgets. The Review of Economics and Statistics. 1965;47(1):13-37. DOI: 10.2307/1924119

. Brusov P., Filatova T., Orekhova N. The Brusov-Filatova-Orekhova theory of capital structure:

Applications in corporate finance, investments, taxation and ratings. Cham: Springer-Verlag; 2023.
769 pp.

. Brusov P., Filatova T., Orekhova N., Eskindarov M. Modern corporate finance, investments, taxation and

ratings. 27 ed. Cham: Springer Nature Switzerland AG; 2018. 595 p.

. Modigliani F., Miller M. H. The cost of capital, corporation finance and the theory of investment. The

American Economic Review. 1958;48(3):261-297.

. Modigliani F., Miller M. H. Corporate income taxes and the cost of capital: A correction. The American

Economic Review. 1963;53(3):433-443.
Brusov P., Filatova T., Orekhova N. Generalized Modigliani-Miller theory: Applications in corporate
finance, investments, taxation and ratings. Cham: Springer-Verlag; 2022. 362 p.

© OWHAHCbI: TEOPUS U NPAKTUKA 4 T. 28, N25°2024 ¢ FINANCETP.FA.RU




PN. Brusov, T.V. Filatova, V.L. Kulik

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Farber A., Gillet R., Szafarz A. A general formula for the WACC. International Journal of Business.
2006;11(2):211-218. URL: https://ijb.cyut.edu.tw/var/file/10/1010/img/852/V112-8.pdf

Fernandez P. A general formula for the WACC: A comment. International Journal of Business.
2007;12(3):399-403. URL: https://www.researchgate.net/publication/228255631 A General Formula_
for the WACC_A_Comment

Fisher F.M., McGowan ].]. On the misuse of accounting rates of return to infer monopoly profits. The
American Economic Review. 1983;73(1):82-97.

Brusov P., Filatova T. Capital structure theory: Past, present, future. Mathematics. 2023;11(3):616. DOI:
10.3390/math11030616

Fama E.F., French K.R. The cross-section of expected stock returns. The Journal of Finance.
1992;47(2):427-465. DOI: 10.1111/j.1540-6261.1992.tb04398.x

Fama E.F., French K.R. Common risk factors in the returns on stocks and bonds. Journal of Financial
Economics. 1993;33(1):3-56. DOI: 10.1016/0304-405X(93)90023-5

Fama E.F., French K.R. Size and book-to-market factors in earnings and returns. The Journal of Finance.
1995;50(1):131-155. DOI: 10.1111/j.1540-6261.1995.tb05169.x

Fama E.F. The behavior of stock-market prices. The Journal of Business.1965;38(1):34—105. URL:
https://www.parisschoolofeconomics.eu/docs/ferriere-nathalie/fama1965.pdf

Hamada R.S. Portfolio analysis, market equilibrium, and corporate finance. Journal of Finance.
1969;24(1):13-31. DOI: 10.1111/j.1540-6261.1969.tb00339.x

Hamada R.S. The effect of the firm’s capital structure on the systematic risk of common stocks. The
Journal of Finance. 1972;27(2):435-452. DOI: 10.1111/j.1540-6261.1972.tb00971.x

Leal D., Jiménez R., Riquelme M., Leiva V. Elliptical capital asset pricing models: Formulation,
diagnostics, case study with Chilean data, and economic rationale. Mathematics. 2023;11(6):1394. DOI:
10.3390/math11061394

Zhou G. Asset-pricing tests under alternative distributions The Journal of Finance. 1993;48(5):1927-
1942.DOI: 10.1111/.1540-6261.1993.tb05134.x

Lange K. L., Little R.J.A., Taylor J. M.G. Robust statistical modeling using the t distribution. Journal of
the American Statistical Association. 1989;84(408):881-896. DOI: 10.1080/01621459.1989.10478852
Chen J., Wu Y., Xu Y. Research and analysis of asset pricing model based on the empirical test of
stock price. In: Proc. 3" Int. conf. on economic management and cultural industry (ICEMCI 2021).
(Guangzhou, October 22-24, 2021). Dordrecht: Atlantis Press; 2021:1288-1293. DOI: 10.2991/
assehr.k.211209.209

Blattberg R.C., Gonedes N.]J. A comparison of the stable and student distributions as statistical models
for stock prices. The Journal of Business. 1974;47(2):244-280. URL: https://www-2.rotman.utoronto.
ca/~kan/3032/pdf/FinancialAssetReturns/Blattberg Gonedes JB_1974.pdf

Becker D. M. The difference between Modigliani-Miller and Miles-Ezzell and its consequences for the
valuation of annuities. Cogent Economics & Finance. 2021;9(1):1862446. DOI: 10.1080/23322039.2020.1862446
Cooper I.A., Nyborg K. G. The value of tax shields is equal to the present value of tax shields. Journal
of Financial Economics. 2006;81(1):215-225. DOI: 10.1016/j.jfineco.2005.07.003

Brusov P., Filatova T., Kulik V. Capital asset pricing Model 2.0: Account of business and financial risk.
Preprints. 2023:2023100347. DOI: 10.20944/preprints202310.0347.v1

Brusov P., Filatova T., Kulik V., Chang S.-I., Lin G., Chang L.-M. Can CAPM (Capital Asset Pricing
Model) accurately value assets? In: Li E. Y., Chang S.-I1., Yen B., eds. Proc. Int. conf. on electronic
business (ICEB’23). (Chiayi, October 19-23, 2023). Nanjing: ICEB; 2023;23:60-70. URL: https://iceb.
johogo.com/proceedings/2023/ICEB 2023 paper_65.pdf

Brusov P., Filatova T., Kulik V., Chang S.-1., Lin G., Chang, L.-M. Precision finance: Capital structure
theories approach reality. In: Li E. Y., Chang S.-1., Yen B., eds. Proc. Int. conf. on electronic business
(ICEB’23). (Chiayi, October 19-23, 2023). Nanjing: ICEB; 2023;23:466-480. URL: https://iceb.johogo.
com/proceedings/2023/ICEB 2023 paper_66.pdf

Brusov P.N., Filatova T.V., Kulik V.L. Capital asset pricing model (CAPM) 2.0: Account of business and
financial risk. Finance: Theory and Practice. 2024;28(2):128-142. DOI: 10.26794/2587-5671-2024-28—-
2-128-142

Berk J.B., DeMarzo P. M. Corporate finance. Reading, MA: Pearson/Addison-Wesley; 2007. 988 p.

FINANCE: THEORY AND PRACTICE 4 Vol. 28, No.5°2024 ¢ FINANCETP.FA.RU @ 107



PN. Brusov, T.V. Filatova, V.L. Kulik

ABOUT THE AUTHORS / UHD®OPMALUA OB ABTOPAX

Peter N. Brusov — Dr. Sci. (Phys. and Math.), Prof., Departments of Modeling and System
Analysis, Financial University, Moscow, Russia

ITemp Hukumoeuu Bpycoeé — mokTop GuU3MKo-MaTeMaTUUECKUX HAYK, Tpodeccop Kademapbl
MOJIeJTMPOBAHMS U CYCTEMHOTO aHa/M3a, DMHAHCOBbI yHUBEpCUTET, MOckBa, Poccust
http://orcid.org/0000-0003-3144-5574

Corresponding author / Aemop 07151 KoppecnoHOeHUuUU:

pnbrusov@fa.ru

Tatiana V. Filatova — Cand. Sci. (Econ.), Prof., Department of Financial and Investment
Management, Financial University, Moscow, Russia

Tamssana Bacunveena dunamosea — KaHIUAAT SKOHOMUYECKUX HAYK, mpodeccop Kade-
Ipbl GMHAHCOBOTO M MHBECTUIIMOHHOTO MeHeIKMeHTa, PMHAHCOBbIN YHUBEpPCUTET, MOCKBA,
Poccusa

http://orcid.org/0000-0001-7175-3286

tvfilatova@fa.ru

Veniamin L. Kulik — Account Manager, T-Bank, Moscow, Russia

Benuamun Jleonudosuu Kynuxk — MmeHepaskep 1o pabore ¢ kauedtamu, T-Bank, MockBa,
Poccus

http://orcid.org/0000-0002-9492-7055

venya.kulik@mail.ru

Authors’ declared contribution:

P.N. Brusov — conceptualization, writing-original draft preparation.
T.V. Filatova — methodology.

V.L. Kulik — validation, formal analysis, investigation.

3aseneHHblli 6K1A0 ABMOPOB:

II.H. bpycoB — KOHLeNTyaau3anus, HalycaHyue OpUrnHajIbHOIO IIPOEeKTa.
T.B. ®unaroBa — MeTOI0/JIOIUS.

B.JI. Kynuk — Banupauusi, opMasabHbIii aHAIU3, UCCAeI0BaHNe.

Conflicts of Interest Statement: The authors have no conflicts of interest to declare.
KoHpnuxm unmepecos: asmopsl 3as8a510m 00 0mcymcmeuu KOHGAUKmMa uHmepecos.

The article was submitted on 27.05.2024; revised on 08.06.2024 and accepted for publication on 27.06.2024.

The authors read and approved the final version of the manuscript.

Cmames nocmynuaa 6 pedakuuio 27.05.2024; nocne peuensuposarus 08.06.2024; npuuama K nybauxkayuu
27.06.2024.

Asmopul hpouumau u 0000puIU OKOHUAMENbHBIL 8APUAHM PYKONUCU.

108 ® (®UHAHCbI: TEOPUSA U NPAKTUKA € T. 28, N25°2024 ¢ FINANCETP.FA.RU




