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Abstract

This paper attempts to present the correladiothe capital based enterprise income
categories. Also an aim to show some methodoldgigalong point of view which are
widely recommended in the literature. The artickess a special graphical analytic
framework developed by the authors. The paper pteshe meaning of net income,
earnings before interest and taxes, economic paafit market risk premium, and shows
their relationships as well as their connectioth® cost of capital from a microeconomic
point of view and also lay out the possible corpmracenarios and a summarising
illustration. The developed graphical representaframework can be applied very well
also in the field of education as a comprehensidima tool. It is also greatly useful to
understand the reasons for the connections belhéithtome categories, and through that
to evaluate the usability of the capital-based ifability indices. The properly chosen
profitability indices help in the making of the higbusiness decision, through it improving
the competitiveness of the company.
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Introduction, Objectives
When measuring the income created by the companysubtract some type of

corporate input from some type of corporate output.The calculation of certain income
categories, due to their simplicity, does not ndiynaause any issues; however, the
correlation between these as well as the exploratfdheir relation to the corporate cost of
capital often does. The aim of the study thereifote present the correlation of certain income
categories together with the graphical analytioeaork developed by the authors that serves
to present the correlations of income categoriek aapital-based profitability indices. We
also lay out the possible corporate scenarios aranarising illustration. The paper uses a
conceptual point of view. Understanding the reagonshe connections behind the income
categories provides a proper basis for the evanaif the usability of the vast amount of
capital-based profitability indices that can berfdun the literature. The properly chosen
profitability indices help in the making of the higbusiness decision, through it improving
the competitiveness of the company.

1 Required rate of return (cost of capital)

The net income produced by the company is integdress the difference between
income and costs. In case the value is positieegtimpany is profitable, if negative, it makes
a loss. However, this is very little informatiorgeeding whether it is worth it for the owner
of the capital to operate this enterprise on ting laun.
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Let’s assume that the enterprise achieves a 3@emiEUR income with 29 million
EUR costs by tying up 50 million EUR of total cabitTherefore it is profitable, the net
income is 1 million EUR. However, this only mean®% return on assets. Naturally, this is
not sufficient for the capital owner since his ¢abyields more even if he does not run an
enterprise but deposits his money in the bank.qulestion is, how much is enough then?

When investing capital, we preform two things aten

We invest the available amount in a given oppotyuoin the long run, possiblysk-
free (i.e. without the chance of losing the capit®r tying up our capital we expect
compensation, we can call it the cost of equit{or instance, if we put the amount in question
in the bank, we would get interest paid after twdver, bank deposits themselves also hold
risks since even a bank can go bankrupt (as tbis @i the past years has proven this right).

Economic experts view investments in the governrbentls market as the least risky
(Vernimmen et al., 2009) (Berk and DeMarzo, 2012).course, even here we can find a
counterexample — there are countries in whose biondstments are risky — but in general it
can be said that assets invested in governmenthgunarantee risk-free (or at least the least
risky) interest rate (). In our enterprise we tie up capital for the long, therefore we choose
the appropriate long-term interest rate such ag&@gear government benchmark bond yield.

It is not likely, however, that we would be contenth this, since we take risks when
running an enterprise. For higher risk-taking orpeets greater compensatidtiaving an
own enterprise comes with higher risks than governent bond-market investments
viewed as zero-risk, so it is justifiable to expecome sort of premium for taking risks.
The risk premium investors earn by holding market iisk is the difference between the
market portfolio’s expected return and the risk-free interest rate (m — rr). Normally by
this we mean the average market risk premium otHusen industry. It is logical to make
the comparison within the industry since it holdf$edent risks to open up a grocery store
than to start a factory that produces bearings.

It can happen, however, that the risk of our owtegmise differs from the industry
risk. For example, we are further away from theoueses or possess no established
distribution channel, maybe there is an insuffiterpply of skilled labour force in the region,
etc., so our risk is greater. On the other hanchntalso be smaller. These individual factors
can be included in our calculations if the systeonék is adjusted by a 3 value. If 3 < 1, then
our risk goes below the average industry risk anchse 3 > 1, it goes above it.

Therefore, the required rate on return can be ttediin the following way:

i=r+(m—n)*0B

Does this apply only to our own money (the valueadity, \£) or also to the loans
credited for the operation of the enterprise (thleie of debt, ¥)?

The success of the enterprise depends on whetleanimanage to offer the right
product or service to customers at a price for Wwhiney are willing to purchase it while the
company’s costs are also recovered. To achievealiBop chooses the location, determines
the opening hours, employs staff, purchases gaadis@on for example. If the shop is located
at the wrong place, the opening hours are inadeqtla employee is careless, its goods are
of worse quality than those of its competitor oerth are always supply shortages, the
customers will lag behind and the enterprise \aill. f

Naturally, we could find a rare example where thecsss of the enterprise can depend
on a specifically skilled co-worker (i.e. the susseés determined by the labour market), but
in the case of the vast majority of enterprisesdbterminant factor is the goods market.

! See also: (lllés, 2008); (Juhasz, 2012).
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Everything comes down to whether an appropriate baxnof customers purchase the
product/service or not.

The customer of the company clearly does not censithether the entrepreneur has
financed their firm from equity or debt when pursimg a product. The customer is indifferent
about the company’s capital structure (the ratiequfity and debt) and since risk is determined
on the goods market where the customer is kings(llR008)the capital structure should
be indifferent in terms of taking risks as well. Trerefore we should expect the same rate
of return on debts as on equity.

In the case of debt, however, the internal breakdofithe required rate of return is a
little different. Namely, in case of debt, a pdrthee total required return has to be submitted
to the owner of the capital (e.g. to the bank fnwhom we received the credit). This interest
rate on debt () is actually the cost of foreign capital. The epteneur has to pay interest to
the bank so, based on the line of reasoning almJg,the sum on top of the interest rate
(i— ) is left of the required rate of return on debhigh is equal to that on equity).

The previous thoughts are summarised in Figure ithwbresents the cost of capital
(required amount of return) graphically (grey area)

V +V
D E
A \Y
E D
A rebab bbbt bbbk ' A A
- ; Cost of equity E
. 1| Cost of debt A
C ' (interest) -
v | ;
; : v
[ R ]
E Required E
: equity risk Required !
. premium debt risk !
. premium .
Ceoccceococaceccccacedeccccecaooa.. s Y
\- - == Cost of capital
Cost of debt .
(interest) Vo *fo
I Required debt risk premium .l
'% (consideration for risk-taking) Vo * (i —1o)
° Cost of equity Ve *r
o (nominal risk-free rate of return) BN
g Required equity risk premium Ve * (i—r)
O (consideration for risk-taking) E !

Figure 1: The components of required rate of return
Source: Own edition

Featuring the weighted average cost of capital (V\BA&s the required rate of return is
widely spread. The calculation method of WACC is tbllowing (Koller et al., 2010):
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VE * | + VD
VE + VD VE + VD
where T is the corporate tax rate.

WACC =

* o * (1_Tc)

The concept of the weighted average cost of cafaikals as starting point the fact that
it is sufficient to require only the interest costsdebt as return. Moreover, since interest cost
and therefore interest reduce net income, the redgueturn on interest can be reduced by its
share of income tax; it is sufficient if it onlymgerates the reduced value proportional to (1 - t).
Namely, if we used equity instead of debt, the nexglreturn would become the required rate
of return on equity as opposed to paying interiesin which we would have to pay taxes
which does not have to be done after the inteFestn this we can conclude that the required
return of the interest can be reduced by the t&@cra

This approach, however, is wrong!The different treatment of debt and equity
assumes that we take out a loan so that we cainspayerest. If we thought that way, where
would the gain of the entrepreneur be? They woulg take out a loan to pay its interest? Or
in order to achieve additional income by involvihgn the enterprise? If we accept that the
entrepreneur’s risk is realised on the goods mawketh does not differentiate between the
involvement of equity and debt, then neither cardwso. It is wrong to say that it is sufficient
for debt to only pay off its interesfBhis methodologically wrong point of view makes detb
seem relatively cheapesince the interest of a loan is normally belowdbgregate required
rate of return, sthis drives enterprises towards taking out loans -and therefore towards
indebtedness — while it shows investment opportunés that would not be economic in
case of levying the real required rate of return agppropriate.®

2 Income categories
2.1 Net income
To put it simplejt means the company’s earnings before taxeso it measures the
difference between all incomes and all costs antdaaantifies the profit or loss achieved by
the company.
Net Income = Income — Expenses

If the net income is positive, the enterprise dfipable, if it is negative, it makes a loss.

We cannot compare the return on capital of two cmgs since it is almost sure that
they operate with different capital structures,tseir required rate of return also differs.
Furthermore, this statement also stands for com@an enterprise’s performance over the
years since, due to new borrowings and paybacKeaofs, the company operates with a
different capital structure each year.

If, however, we add (back) interest to the net mepwe arrive at such an income
category (EBIT) that, at a given amount of capitah be compared at given required returns.
The EBIT-value per unit capital therefore provides opportunity to compare enterprises
since it is independent of the capital structure.

2 See also: Rappaport (1998).
3 See also: lliés (2002).
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2.2 Earnings before interest and taxes (EBIT)
EBIT therefore bypasses the aforementioned prollednefers to the return on all
capital.

EBIT = Net income + Interest

Since it isunrelated to capital structure, the EBIT-value per unit capitptovides a
possibility to compare enterprisesNet income does not make this possible; with, tiosuly”
investigations based on the comparison with theireq rate of return can be made intra-
company in the field of economic profitability.

But why? We expect a certain cost of capital relatethe use of our capital £V rr)
as well as our risk-taking @* (i —rr) and \b * (i — rp)). While the cost of equity is only an
expense, the cost of debt (i.e. interesi*\fp) is also a cost which appears in the total costs.
Therefore, when calculating net income, we alsdragbinterest from the production value.
However, if we operated the enterprise with theesamount of capital, but the ratio of equity
and debt were different, the extent of interest@lso change accordingly:

more debt> more interest and lower cost of capital,
more equity> less interest and higher cost of capital.

This is shown in Figure 2 (the grey area showstis of capital), on which the ratio
of equity is much higher in the figure on the lsfan in that on the right at equal amounts of
total capital. Even though we expect the amousateel to the required rate of return on every
capital unit in both cases, this will obviouslydgreater sum in the case of the left-hand side
scenario due to the differences in capital stractur

L V_+V
E D E D
v V. A% v
E D E D
A A A A A A
S Cost of equit = Cost of equit
e Cost of debt | e Cost of debt A
(interest) - (interest) b
Y Y
4 y
Required Required
equity risk Required equity risk Required
premium debt risk LI debt risk
premium premium
y A 4

Figure 2: The development of cost of capital as aifiction of capital structure
Source: Own edition

The two extremes can only occur in case of a compalying solely on equity or
solely on debt, even if the latter is more of aotle¢ical category (Figure 3).

If there is only equity involved in the enterpris®, interest is being paid; on the other
hand, the cost of capital increases since theafasjuity applies for all capital units. In case
of debt-financing only, however, exactly this compnot does not appear so the cost of capital
will be lower but the interest cost that decreasesme will be more substantia.

In both cases, the size of the boxes is exactlys#mee as in earlier casd$e total
required yield on capital defined for a given amounof capital is the same for all types
of capital structure.
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Figure 3: The development of cost of capital in casof equity-based

and debt-based enterprises
Source: Own edition

In case of a given amount of total capital, the ammnt of cost of capitaltherefore
depends on the capital structurei.e. on the ratio of equity and debt. Two compahnet
income (determined for one EUR capital) cannotdyemared for this reason since it is almost
sure that they operate with different capital dues so their cost of capital also differs.
Furthermore, this statement also stands for com@an enterprise’s performance over the
years since, due to new borrowings and paybacHKeaofs, the company operates with a
different capital structure each year; thee comparison of net incomes is not possible

In the following Figure (4},EBIT means the size of the entire box on the nighith is
always the same size. The net income is the gesy @ the right which can be compared to
the cost of capital on the left. However, the z¢hese grey areas depends on the capital
structure.

4 In order to make all components easy to overviga/first present the correlations through the exaropa
profitable and economic enterprise.
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Figure 4: Earnings before interest and taxes (EBITand Net income
Source: Own edition

2.3 Economic profit

This measure shows how well the company did in @ipn with the entrepreneur’s
expectationsWe can speak of economic profitability when the eetprise’s net income is
greater than the cost of capital.

economic profit = net income — cost of capital

Positive economic profit is actually the reward fonovation and we can realise it
because we are further ahead in the quality of gemant — this can mean a number of things:
in cost management, in marketing, in quality andrse than our competitors. This additional
sum, paired with appropriate investment, can bebt#s® of the innovative advantage of the
following years.

Negative economic profit signals the lack of owaliseed net income in comparison to
our expectations.

In Figure 5 we can see a positive economic profiiose realisation exceeded
expectations.
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Figure 5: Economic profit
Source: Own edition

From this we can conclude that it can be even Gled the following way:

: , EBIT .
E Profit=(———1i) * (V. +V
conomidProfi (V Ry ) * (Ve +Vp)

E D
2.4 Market risk premium (MRP)

Market risk premium is the amount of profit generated as consideration for risk
(Berk and DeMarzo, 2014). The cost of equity is plaet we would receive risk-free if we
invested the capital in an available risk-free @pt{e.g. government bonds) instead of an
enterprise. The amount of profit generated aboig iththe consideration for taking risks
(Nes, 1997).

The owner of debt also takes risks with the investinthey are the secondary risk-
takers. This means that for lending their caphaltalso want to realise higher returns than
the returns that are available risk-free. Thisligysthe interest rate is higher than the risk-free
rate of return @ > r)). The additional amount is the market premiumhef treditors — for
taking risks — which the entrepreneurial activilyoshas to generat&€herefore, the market
premium will be the sum of the market premiums geneated for the entrepreneur
(MRPEg, MRPp) and for the owner of debt (MRR).

MRP, =Vp * (rp — 1)
MRP = MRR: + MRP + MRR

This is what we can see in the following Figure ({®g grey area in the right-hand
side figure).
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Figure 6: Market risk premium (MRP)
Source: Own edition

As it can be seen from the figure, we can approaatket risk premium as the return
generated as the consideration for risk by subtrgqdhe risk-free returns [/+ VE) * ri]
from the return on total capital (EBIT):

MRP = EBIT — (\b + VE) * 1

3 Potential scenarios in the comparison of corporatincome and cost of capital
Of course not all companies achieve positive ecoagnofit. In the followings let us

overview all the possible scenarios:

First scenario [i <EBIT/ (Vb + VE)]

V_+V V +V
E D E D
v \Y v A%
E D E D
A A A A A A
Sy Cost of equity O Cost of equity
Cost of debt a : Cost of debt a
(interest) s (interest) (i
A y —
. — >C
v L
o
Required —
eq“ity. risk Required =
premiin debt risk o =
premium Eqmty. risk
DICII Debt risk
y o | _premium |
y

Figure 7: First scenario
Source: Own edition
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The first case is the already introduced basicatenvhere positive economic profit
is generated by the company.

Second scenario[i > EBIT/ (Vb + VE); EBIT/ (Vb + VE) > rp]
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A A 4 A A
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Cost of debt A Cost of debt A >9
. — . S
(interest) (interest) i
\ ¥ E:
- =
4 Ym
Reduloed Equity risk M
sis premium Debt risk
equity risk Required v
A debt risk
premium \ 4
\ e

Figure 8: Second scenario
Source: Own edition

In the second scenario, no positive economic piofifenerated. Though the company
produces more than the risk-free return and thé¢ aleb yields enough to cover interest, the
realised consideration for risk falls short of thequired value (Required equity risk
premium > Equity risk premium and Required delk peemium > Debt risk premium).

Third scenario[i > EBIT/ (Vb + VE); EBIT/ (Vb + VE) <rp; EBIT/ (Vb + VE) > 11
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E D ; E D
- - >
v A% A\ A\
E | D E D
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+
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v v ]
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equity risk Required \
premium debt risk |
premium /
v v 1 — - ,.‘».\ - |
Equilyy risk Dei)t risk
premium premium

(negative value)

Figure 9: Third scenario
Source: Own edition

In this scenario, the equity risk premium is exteyriow but still positive, but the
debt risk premium is already negative so the deltdcnot yield enough to cover its cost
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(interest); the leverage was unsuccessful. Theestanust be paid nonetheless, its amount
does not decrease. The missing part of interestaapmms the negative value of market risk
premium which must be paid from the cost of eguity.

Fourth scenario[i >EBIT / (Vo + VE); EBIT/ (Vb + VE) <rp; EBIT/ (Vb + VE) <rv]
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E D E D
y
A A A A =
>
+ oy
™
- Cost of equity oy Cost of equity b
Cost of debt = Cost of debt A ~
(interest) = (interest) = @
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) / =~ 4
2
4
Required
equity_ risk Required
PXEXI debt risk
premium
y

Equity risk
premium
(negative value)
Figure 10: Fourth scenario
Source: Own edition

Debt risk
premium
(negative value)

In the fourth scenario, we could have achieveddrgaturns if we had put the equity
in a risk-free investment than we did by investihgn the enterprise. The quality of our
economic activity was distinctly poor since the kedirisk premium is negative. But are we
still profitable in the illustrated case? For thestf glance we could say yes since the
EBIT / (Vb + Vg) value is still positive, the area of the box skqwofits. However, let's not
forget that the interest takes the form of costolwlmeans an expenditure that actually has to
be paid. The negative value of debt risk premiuowshthe part that could not be generated
out of the interest cost and has to be covered bthrar sources (from the remaining portion
of cost of equity).

Here are the four possible scenarios summarised:

Equity Debt

Cost of equity

Equity risk premium

Cost of debt

Debt risk premium

First + | generated + | generated generated + | generated
scenario
Seconq + | generated + | not generated generated + | not generated
scenario
Third :

. + | generated + | not generated not generated - | does not exist
scenario
Fourth . .

. + | not generated - | does not exist not generated - | does not exist
scenario

4 Discussion

We pointed out that the risk is determined on theds market. In terms of the goods
market the company’s capital structure is indifféresothe capital structure should be
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indifferent in terms of taking risks as well. Therdore, we should expect the same rate of
return on debts than on equity.The cost of capital should be formulated basethimn

Based on the microeconomic point of view we builr graphical representation
framework, that makes the Correlation of Corpotateme Categories and their Relation to
Cost of Capital perspicuous through the vizual@anf the complex topic. It is utilizable to
understand the reasons for the connections beheohtome categories, and through that to
evaluate the usability of the capital-based prbifitiy indices.

For example in the graphical framework it is visibe that using the Return on
Equity is not always practical, because the valuef the debt risk premium, which is part
of the numerator of the indicator, is accounted aghe equity’s performance.This means
that aside from the part that was generated fram#t income by the equity, the debt risk
premium generated by the debt is part of the nutoertéus if the investment of the debt is
successful, in a way that it was successful insting above the level of the debt interest,
then the indicator deforms upwards compared tor¢lad yield of capital because of the
leverage. In this case the indicator from compawiés same efficiencies shows the one that
has more debt to be the more beneficial. In casentrestment of the debt is not successful
(you couldn’t invest above the level of the delierast), then the indicator deforms in the
opposite way. This time the debt risk premium atterdebt take a negative value. This means
that the debt was unable to produce the cost ofishge (the interest), so the missing pieces
has to be covered from a different source. Thise®is primary the profit generated by the
equity. The unsuccessful borrowing trims down thadipgenerated by the equity. In this case
from the two companies, the one that has moreidélatve a lower Return on Equity indicator,
because the unsuccessful borrowing means a biggemie decrease in retrospect.
Thus,the indicator is not capable to compare the efficigcy of companies The structure
of the capital is usually different in differentdiness years for a given company, because the
companies for example pay off their previous debtsstantly, while they can bring in new
sources as well. Because of this, the indicatomot be used for the comparison of the
efficiencies in different business years for a givecompany.
The indicator is not suitable to determine the Ineat economic profitability, because we
cannot construct comparable scale with the indicatowever the profitablity is visible from
its value, but this is also easily ascertainalbenfthe net income without calculation.

The properly chosen profitability indices help metmaking of the right business
decision, through it improving the competitiveneghe company.

Conclusion

In the following Figure (11) we summarised the aerincome categories following
the example of a profitable and economic enterprise
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Figure 11: Summary of income categories
Source: Own edition

The graphical representation framework based ommilceoeconomic point of view,
according to the previously expressed discuss#n,good basis for the detailed evaluation
of the capital-based profitability indices. Thelsleation of this is not among the objectives
of this paper.
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