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1. Introduction

The relevance of the study is due to the fact that in the situation that has developed up to the present for
international capital in the world of the economic situation a very acute problem is overcoming the crisis
and getting out of it with the lowest possible losses. There is a need to search for effective in times of crisis
models and methods for the development of corporations, solution of the challenges of g market presence
maintainin, ensuring uninterrupted production. One of the modern methods of solving the problem of survival
for corporations is the restructuring of property and mergers and acquisitions as one of the main elements of
improving the efficiency of the company’s capital.

Over the past decade, international agreements on mergers and acquisitions have been quite active, to which the
economic literature has paid sufficient attention, focusing on the analysis of the prospects of these agreements.
Any corporation has two principal options for its growth strategy — its own development based on internal
resources or an acquisition of an external asset (Bilan, 2013). In the process of continuous development, within
the framework of the existing strategy of the corporation, at any given moment the management determines
that the most profitable for it is the acquisition of a new business, or the redistribution of resources within the
framework of existing types of activities (Abrham, Lzicar, 2018).

Accordingly, the purpose of acquiring a new business through mergers and acquisitions is to create a strategic
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advantage by joining and integrating new elements of the business, which is considered more effective than
their internal corporate development (Drobyazko S., 2017; Drobyazko S., 2019).

That is why the presence of a methodological approach to determine the deployment models of a merger and
acquisition transaction, its future benefits and profitability for both the buyer and the seller, will help to increase
their efficiency, which determines the economic relevance of the study.

2. Literature Survey

The following scholars have greatly contributed to the study of the problems and the empirical basis for the
use of mergers and acquisitions among international corporations and structures: (Cassiman, Colombo 2006;
Gaughan, 2007; Godbole, 2009; Hair, Lukas, 2014;; Roberts, et. al., 2010; Sherman, 2010; Tencati & Perinni,
2006; Cirjevskis, 2017; Nacis¢ionis, et. al., 2018; Petrenko et al., 2018; Tvaronavi¢ien¢, 2019; Koval et al.,
2019).

But at the same time, we can assert that the quality of planning and positive organizational and economic
changes in the implementation of mergers and acquisitions are still at a low level, and planning of cost effects
and stock price forecasting models after the end of the transaction becomes a special stage. This direction
requires the improvement of new methodological approaches to the organization of integration interaction
among international corporations and the improvement of the status of the indicator of the expected value of
the transaction from mergers or acquisitions, as a leading guide for international investors (Tvaronaviciené,
2018; Girdzijauskaite et al., 2019).

The purpose of the article is to develop a methodological approach to the formation of models of the formation
of cost benefits for the acquiring company and the evaluation of the investment value of the target company
when using mergers and acquisitions.

3. Methods

Now the majority of business owners pay considerable attention to the strategic management of corporations,
which is associated with increased market competition and capital concentration processes. At the same time,
integration through mergers and acquisitions becomes one of the factors for the growth of market power for
international corporations, which forms variations or patterns of organizational benefits for participants in these
agreements (Boufarah, Spatoliatore, 2012; Galpin, and Herndon, 2010).

4. Results

Model “1”

Let’s use the investment model of net present value (NPV) to analyze international mergers and acquisitions.
For the selling corporation, this figure will be:

NPV =5 x Py — Py +CASH , (1)

where P, — value of the equity capital of a corporation formed by the DCF model (discounted cash flows);
P_— value of the equity capital for the target corporation, determined by the DCF model,

CASH — cash paid by the target corporation;

0 — share of shareholders of the target corporation in the new integration structure.

 ER,xNg
N, +ER, xN ¢’

2

where:
E,, —ratio of the exchange of shares of the target corporation for shares of the purchaser with the model «1»,
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the most acceptable for the acquiring corporation;
N, —number of shares of the target corporation (seller);

N, — number of shares of the acquiring corporation

The minimum possible exchange ratio is lower because NPVs = 0 for the target corporation, while the purchaser
takes all the enormous earning.

We can show that:

where:

NyxPs Pgl Ng .

ER, = = : 4
N s X Pb Pb f Nb
|_CASH
Fy = s
b= CASH SE ()
+ +—
R Py

P, — value of the acquiring corporation determined by the DCF model;
S, — value of the synergistic effect of the integration of the two companies.

With this ratio, the entire volume of the increase in the market value of integration falls on the purchaser (all
the enormous earning is taken by the acquiring corporation).

The value of ER is the ratio of the market price of one share of the business selling corporation (Vs = Ps / Ns) to
a similar value (Vb = Pb / Nb) of the acquiring corporation, and in a certain sense it can be interpreted as some
initial, maximum for this option of estimating value of the share exchange ratio, which can further decrease
depending on the value of the factor function £, which in turn is dependent on the value of the synergistic effect
resulting from the integration of S, corporations, cash, paid for the target corporation — CASH and equity values
of both corporations P and P, (Boone, and Mulherin 2007).

Thus, the ERk indicator is the stock exchange ratio for a swap merger of companies, when CASH=0 (that is,
there are no objects of acquisition) and all other values peculiar to the processes of mergers and acquisitions
that are included in the expression for determining the net present value in proportion to the contribution of this
corporation to the combined corporate structure (Fry, & Cheah, 2016). Thus, the price of one stock of the target

corporation — V_ will be determined as the multiplying the exchange ratio ER, by the price of one share of the
acquiring corporation — ¥, that is:

VS:ERb XVb :ERk XFb va (6)

In other words, in proportion to the change in the factor function and the change in the exchange ratio, the price
of shares of the target corporation will also change.

It can be argued that the enormous earning EEb that a purchaser of a business receives is equal to:
EE, = SE - AC )

where AC — presented value of additional costs of mergers and investments in a new corporate structure.
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It can be shown that regardless of the distribution of benefits from mergers / acquisitions, the value of EE, does
not change and is equal to the total income, which, in turn, is determined as the difference between the revenues
(the synergy effect S,) and the costs (presented value of additional costs of mergers and investments ina new
corporation - AC), which is assumed by the acquiring corporation (Brealey, et. al., 2001).

In addition, why the money paid for the object of acquisition - CASH was not included in formula (7) as part of
the outflows in determining the enormous earning. The reason is that these funds are expenses for the acquiring
corporation and their transfer within the new corporate structure. Moreover, cash for the object of acquisition
can be only in the case of hostile takeovers, and in the case of swap mergers the value CASH = 0.

Since in the financial and economic sense more informative are not absolute values, such as CASH, S,, AC and
Ps, but their relative values, namely, cash for the object of acquisition, the synergistic effect and the presented
value of the additional costs of a merger and investment in a new structure per unit value of the acquiring
corporation, as well as the value indicating which part of the value of the main corporation is the value of the
target corporation (Pavel and Qi, 2014). Thus, the expression for the factor function will be presented in the form:

1- CASH
F, = Fs
b=, CASH P, SE P’ ®
Pb Pb Ps Pb
1-CASH
F, - CASH, ©)
1+ (CASH, + SE, )Py
where the «r» index means that this value is taken in relative units, that is:
CASH SE P,
CASH, =——; SE, =—; P === 1
=T S = Pep (10)

Thus, Fig. 1. clearly shows how the stock price of an industrial corporation changes.

—8—SE=0
0 SE=0,1

—A—SE=0,2

——SE=0,5

o 01 02 03 04 05 06 07 08 09 1

Fig. 1. Dependence of the share price of the combined corporate structure on the financial costs of the
acquiring corporation, expressed through the factor-function F, for the relative value of the target corporation
P_ = 0.5 and the four values of the synergistic effect S, = 0.0, 0.1, 0.2 and 0.5.

sr

Source: Designed by the authors
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This change is formed using the family of parametric curves of the dependencies of the factor-function F, on
the relative amount of money spent on the object of acquisition - CASHr, with the parameter being the relative
value of the synergistic effect. The figure is made for the relative value of the target corporation P_= 0.5 and
four different values of the synergistic effect: 0,0; 0,1; 0,2; 0,5.

— area «a-by is proportional to the price of the stock, corresponding to the value of financial costs at the
point «ay.

—area “d-b”: DF, — value proportional to the total decrease in the share price both at the expense of funds
for the object of acquisition, and due to the synergistic effect.

—area “c-b”: DF,  — value proportional to the decrease in the share price due to the synergistic effect.

—area “d-c¢”: DF, — value proportional to the decrease in the share price both at the expense of funds for
the object of acquisition.

With an increase in cash for the object of acquisition, the fraction as a whole decreases, since CASH has a
negative sign in the numerator and a positive sign in the denominator. Consequently, the share price of the seller
of'a business is a monotonously killing function and, therefore, the exchange ratio ER, is inversely proportional
to CASH for corporations, and B is calculated with already fixed values of equity Ps and Pb and synergistic
effect S, (Saint-Onge, Chatzkel, 2009; Srovnalikova, et. al., 2018).

In other words, the cash paid for the target corporation - CASH, can in a certain sense be considered as an
“advance” issued by the acquiring corporation in the initial stage of the merger process, which is reflected in
the calculation formulas of the ER coefficient..

Theoretically, the maximum value of cash for the object of acquisition can be equal to P. In this case ER=0.
In fact, CASH=P_ means that the target corporation is fully repurchased and the issue of share swap ratios
automatically falls to the ground.

The nature of the curves of the dependencies of the factor function, as well as the above, becomes clearer if
we consider the ordinate line, equal in value to one (line “a-d”, Fig. 1.) for some point of the x-axis - “a”,
corresponding to a certain value of funds by the target corporation. Two curves are considered, one of which
corresponds to the merging of corporations with zero synergistic effect (the upper curve in Fig. 1.), and for the

definiteness, as the second curve is taken the lowest with the value of SEr = 0.5.

The «a-dy» line consists of three parts:

The «a-b» line is equal to the value of the factor function F, at the point «a”. Proportional to this value, the
exchange ratio decreases and, accordingly, the share price of the target structure of corporations for given
values ias as follows: CASH # 0 i SE_# 0.

As can be seen from Figure 1, the factor function decreases by DF, = I - F, The figure also shows that the
decrease in the share price of the target structure of corporations is due both to the synergy effect and to the
money spent on the object of acquisition, that is DF, = DF,_ .+ DF, , where:

— “c-b” line is the decrease of the share price only due to the synergistic effect.

— “d-c” line is the decrease in the share price only due to the money spent on the object of acquisition.

Finally, the factor function can be represented in the following form:

Fb=1 -DF_ g —DFg. (11)

Substituting this expression in (12), we obtain the formula for calculating the price of one share of the selling
corporation for this option of acquisition - the most acceptable for the acquiring corporation:

VS :ERk X(1 _DFCAQ'!’ —DFSE)XVb (12)
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It is clear that the «lost» shares of the share price depending on the money spent on the object of acquisition -
LV, and on the synergistic effect - LV, can be determined by the following formulas:

LVeasqs =ERyk xDFcpasHy xVp, (13)

LVg =ERy xDFg xV,, (14

Thus, we cen see that the question of whether to accept money or not from the purchaser is not simple and clear
for the selling corporation.

Before deciding on the cash for the object of acquisition and on the CASH value itself, the management of the
target corporation should assess the probability of one or another outcome of the merger process, the prospects
for the future corporate structure, the life expectancy and the expected future dividends (Very, and Schweiger,
2001).

As for the curves of the dependencies of the share price of the target corporation on the value of the synergistic
effect S, the interests of the shareholders of the target corporation and the purchaser are diametrically opposite.
No matter how paradoxical it may seem, but it is more profitable for shareholders of the target corporation to
get small values of the synergistic effect, since they will have large values of the factor function F,. However,
upon careful consideration, it becomes clear that there is no paradox here. Of course, all shareholders benefit
from the high values of the synergistic effect. And the higher the value of S, is, the more successfully the com-
bined integration structure of corporations works and the higher its value becomes. But this all will happen in
the future. The synergistic effect is a parameter of the future, but it is not at all necessary that it turns out to
be just that. Moreover, in case of unsuccessful process of integration of corporations, this value may even be
negative, which means that the combined structure is unprofitable (IPO Watch Europe, 2018).

Although the synergistic effect is calculated at the initial stage of an integration agreement, it is purely a
parameter of the future, when everyone will be shareholders of the joint corporate structure and, as members of
one team, will have common goals aimed at increasing the profitability and value of the company (Waddock,
et. al., 2006).

But in the initial stage of the integration process, shareholders of corporations unite, representing different
“worlds”, with opposite goals and interests. Thus, the managers of the selling corporation in order to increase
the values of the share exchange ratios ER, seek, by hook or by crook, to underestimate the synergy effect,
to direct SE—0. And it is quite natural, as indeed it is natural that the task of the managers of the acquiring
corporation will be to induce arguments in favor of high values of the synergistic effect (SE—max).

For the target corporation, a zero value of the synergistic effect is beneficial for this variant of calculating share
exchange ratios using the “1”” model.

Model ¢2°.

Merger at the most profitable option for the corporation. We use the rule of net present value (NVPV) to analyze
acquisitions of industrial corporations.

For the acquiring corporation, this indicator will be equal to:

NPV, =(1-5)x Py, — P, ~CASH — AC (15)
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where:

P, — value of the equity capital of a corporation formed by the DCF model;

P, — value of the acquiring corporation determined by the DCF model;

CASH — cash paid for the object of acquisition.

0 — share of shareholders in the target corporation in a new corporate structure.

AC — presented value of additional costs of mergers and investments in a new corporate structure.
The maximum possible exchange ratio at which a corporation’s merger, from an economic point of view, loses
all meaning for the acquiring corporation is when NPV, =0. In this case, the entire enormous earning is taken

by the selling corporation (Gupta, 2012).

Just as in the previous option, it can be shown that:

ER, = ER, xFg (16)
where:
14 % B CASH + AC
Ps Ps
= 17
Fs 1_ CASH + A {17
Py

Here, all the values and designations are similar to those adopted earlier, in the first option of the assessment
(model “17), and ER, means the initial, but now the minimum value of the share exchange ratio for this option of
acquisition, which can increase further depending on the synergy effect, funds paid for the object of acquisition,
the presented value of additional costs of the merger and investments in a new corporate structure and equity
values of both companies, determined using the DCF model (Puranam, et. al., 2006).

As in the model “1” discussed above, it is more convenient to present the factor function Fs in relative units:

SE CASH +AC

1+
F = Ps Ps .
S~ _CASH +AC Py’ (18)
Ps Py
or:
1+ SE, — (CASH, + AC,)
S” 1+(CASH, + AC,)P, (19)

Similarly to the analysis carried out for option “1”, we will analyze in terms of the share price of a new
corporate structure, so the area of ordinate “a-d” (Fig. 2.), built for a certain point on the x-axis corresponding
to a certain value of expenses (CASHr + ACr). Point “b” lies on the curve SE = 0, point “d” with SE = 0.5, and

[TPR L]

point “c” corresponds to the value of the exchange coefficient ERs = ERk (Fs = 1).
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Fig. 2. Dependence of the share price of a new corporate structure of corporations on the financial expenses
of the business purchaser by the merger option, most profitable for the business seller with the relative value
of the target corporation P_= 0.5 and four values of synergistic effect SE = 0.0, 0.1, 0.2 and 0.5.

Source: Designed by the authors

In Fig. 2. the positions are given in the form of a family of parametric curves, the graph of dependencies of
the share price of the integration structure of corporations on the financial costs of the acquiring corporation,
expressed through the dependencies of the factor function Fs on the relative value of funds, the object of
acquisition and the costs incurred by the acquiring corporation — (CASH +AC ), where the function parameter
is the relative value of the synergistic effect of SEr. Fig. 4.2. corresponds to the relative value of the target
corporation P = 0.5.

—area «a-by: proportional to the share price corresponding to the value of financial expenses at the point “a”.

—area “c-b”: DF, , — decrease in the share price due to the money paid for the object of acquisition.

—area “b-d”: IF, — increase in the share price due to the synergistic effect.

—area “c-d": difference IF -DF_, determines the value of the benefits or losses of the acquiring corporation
due to varying the price of shares of a new corporate structure.

We see that the share price is a monotonously decreasing function of the total value of all financial expenses
of the acquiring corporation, however, in contrast to the previous option, it is a monotonically increasing
function of the synergistic effect value. The result is that in this model “2”, when the entire enormous earning
EEs = SE-AC is taken away by the target corporation, and the corporations change roles in the corporatisation
model. Now the management of the target corporation with the aim of increasing the share price and, naturally,
striving to move to higher F_ curves, seeks to substantiate higher values of the expected synergistic effect.
((SE—max) (John, 2010). It is also beneficial for them that the estimated value of additional costs for mergers
and investments in a new structure is as low as possible, and, conversely, the minimum calculated (but, of
course, not real) values of the synergistic effect and the maximum estimated financial costs become beneficial
to the management of the acquiring corporation. (Makedon, et. al., 2019a).

As aresult, if in the option “1” that is most suitable for the acquiring corporation, the selling corporation loses,
both with an increase in funds for the object of acquisition, and with an increase in the synergistic effect, then
in option “2” - the most acceptable for the selling corporation, it loses only with an increase in funds for the
object of acquisition and acquires with an increase in the synergistic effect.
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At the same time, if the expression for determining the loss in the share price - LV, , at the expense of funds for
the object of acquisition (13) remains unchanged, then the expression for the evaluation of acquisition - AV,
due to the synergistic effect, have the following form:

AV =ER, xIFy xV,. (20)

Therefore, the formula for determining the factor function will be as follows:

Fs= 1 _DFcam +AC +IF39 21)

And the price of one share will be equal to:

Vs = ER) x(1 — DFg +AC + IFs£)xV, (22)

Let’s determine whether there is a Model that is economically unprofitable for the acquiring corporation in real
business conditions. At first glance, unreal. But on the other hand, the option of merger which is unattractive
for the acquiring corporation, under certain conditions, can be quite real. First, if the target corporation is
economically weak, that is, P << P,, then all expenses (45 and CASH) will be sensitive for a large acquiring
corporation, while the actual value of the synergistic effect can be significant (Scharpf, 2018). And, secondly,
the acquiring corporation can use a deliberately unprofitable and unprofitable option of acquisition, as a forced
agreement in tactical terms that will become a springboard for important and necessary in the future strategic
plan for investment projects.

Model 3°.

Mergers / acquisitions with equitable distribution of benefits among participants. Equitable distribution of ben-
efits from mergers or acquisitions among international corporations occurs if:

NPVy &
NPV, 1-65 (23)

Substituting into this equation formulas (11) and (15) for NPV i NPV, respectively, and formula (12) for 6 and,
having made the transformations, we will get:

ERf ZERk XFJ, (24)

where:

NyxPgs Pg/! Ny .

ER), = = X (25)
NS X P.b Pb / Nb
1_CASH
PS
- 2
Fi=—CasH Ac (26)
1+ X
Py Py

This is a fair distribution of merger / acquisition benefits, in which the share of each participant is proportional
to the effect it receives. In terms of relative units, the expression for the factor function Fj will take the form:
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| CASH
F; = Ps
1 - )
|, CASH P, AC P, (27)
Ps Pb Ps Pb
or:
. 1-CASH,
j ; (28)
1+(CASH , + AC,) x Py

With a careful analysis, we can see that Fj and Fb are determined by the same expression, only instead of the
synergistic effect “SE” for the factor function Fb, for the function Fj there is the value of additional costs
for mergers and investments in a new integration structure of corporations — «47» (Lin, and Piesse, 2004).
Therefore, the family of parametric curves Fj (Figure 3) repeats the same for F,.

12 -
A
1 Fi
0,38 -
—8—SE=0
0,6 > & SE=0,1
—A—SE=0,2
04 —B-SE=05
02 -
0 T T T T T 1
0 01 02 03 04 05 06 07 08 09 1

Fig 3. Dependence of the share price of the integration structure of corporations on the financial costs
of the acquiring corporation with an equitable distribution of benefits from acquisition, for the relative value
of the integration structure of corporations P = 0.5 and the four values of additional costs
of merger and investments in a new integration structure AC = 0.0, 0.1, 0.2 and 0.5

Source: Designed by the authors

—area “a-b”: proportional to the share price at costs corresponding to the point «a».
—area “d-b”: DFj —proportional to the total decrease in the share price, both at the expense of money paid
for the object of acquisition, and at the expense of investment costs.

Figure 3 shows that the share price monotonously decreases depending on any costs and funds for the object
of acquisition, and additional costs for mergers and investments in a new structure, which are borne by the
acquiring corporation. All considerations regarding the share exchange ratio made above for model “1” can also
be applied to model “2” with one exception: everywhere, instead of the synergistic effect “SE ”, it is necessary
to use expenditures “AC”. Thus, for the purchaser to reduce the share price of the integration structure, it is
advantageous to use in the calculation formulas large values of additional costs for mergers and investments
in a new structure, while the role of investment expenses becomes zero for the target corporation (Makedon,
Korneyev, 2014b).
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5. Discussion

In this case, the expression for determining the price of one share, the lost parts of the share price for the
spent funds, the object of acquisition of LV, and additional funds for mergers and investments in the new
integration structure LV are similar to the expressions for the model “1” (formulas 22-24, respectively), only
the value “SE” should be replaced by “AC”.

The fairness of the distribution of the benefits of acquisition is that each company receives a portion of the total
income of the combined corporate structure (WE) in proportion to its contribution, namely:
— the income of the target corporation will be equal to:

EE, =6 x(SE - AC), (29)
— and the income of the acquiring corporation will be:
EE, =(1-03)x(SE — AC) (30)
It can be shown that:
EE, = Ps ~CASH x(SE - AC) 31)
Ps + P, + AC

P, + AC +CASH
Ps +Py, + AC

EE, = x(SE —AC) (32)

Thus, we have clearly determined the parameters for the dependence of the share price of a new corporate structure
on certain actions and starting conditions for an integration transaction for both the acquiring corporation and
the target corporation with a view to fair distribution of the benefits from mergers or acquisitions.

Conclusions

The models of formation of investment security for international corporations from the implementation of
mergers and acquisitions were developed. Thus, Model “1” determines a synergistic effect at the initial stage
of integration, it is purely a parameter of the future, when everyone will be shareholders of the joint structure
of corporations and, as members of one team, will have common goals aimed at increasing the profitability
and market value of the company. The entire increase in the market value of corporate integration becomes the
“property” of the acquiring corporation.

Model «2» of mergers / acquisitions at the most advantageous option for the target corporation, when the
maximum possible exchange rate is formed, at which the merger of corporations from an economic point of
view loses all meaning for the acquiring corporation. In this case, all the enormous earning is taken by the sell-
ing corporation.

Model «3», using which there is a fair distribution of benefits between participants in a merger / acquisition
transaction. The fairness of the distribution of the benefits of acquisition is that each company receives a portion
of the total income of the combined corporate structure in proportion to its contribution.

Such investment security models clearly determine the parameters of the share price of the joint corporate

structure of certain actions and the starting conditions of the integration transaction for both the acquiring
corporation and the target corporation.
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