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TEOPETUKO-UTPOBAA MOJEJb NTHBECTUPOBAHUA
B PA3BBUTUE TEJJEKOMMYHUKAIITMOHHOI OTPACJIN

C.A. Yepnoropckuii, K.B. I1IBenos, B.B. Xoabipes

Cankr-IlerepOyprckuii moautexHudeckuii yausepcuret [letpa Benukoro,
Canxr-Ilerepoypr, Poccuiickas ®eneparyis

PaccMoTpeH ¥ NpoaHaauM3UpOBaH MOUCK PEHTHI OTEUECTBEHHBIMU M WHOCTPAHHBIMU
WHBECTOPAMM TEJIEKOMMYHUKALIMOHHOW oTpaciu. [lpemioxeHa TeopeTUKO-UTpOBasi MO-
Nlesib, OTpeAesioNias TMoBeleHne MHBECTOpoB. [lojlydeHbl cpaBHUTENIbHBIE PE3yJIbTaThl
JUIsl Tpex U Oosiee MHBecTOpoB. [lonpobHO pa3zobpaHa cuTyauusi C AByMSI POCCUMCKMMU
U OHUM HWHOCTPAaHHBIM WHBECTOPOM TEJIEKOMMYHUKAIMOHHOU oTpaciu Poccuu.
Llenp vccnenoBaHrs B TOM, YTOOBI HaMTU YCJIOBUS, KOTOpPble MWUHUMU3UPYIOT TMOTEpU
O0IIECTBEHHOTO 0JIarOCOCTOSIHUSI OT PEHTOOPUEHTUPOBAHHOTO MOBEIEHNSI POCCUNCKUX U
3apy0eKHBIX MHBECTOPOB, YYaCTBYIOLIMX B Pa3BUTHUU TEJICKOMMYHMKALUIMOHHOW OTpaciu
Poccuu. PeHTOOpHEHTUPOBAHHOE MOBEAEHUE — 3TO MOMBITKA MOJYYUTh 3KOHOMUYECKYIO
PEeHTY, T. €. 4acTb J0X0la OT (haKkTopa MPOU3BOACTBA CBEPX CPEAHEPHIHOYHOTO N0X0Aa OT
HEero IMyTeM MaHMITYyJIMPOBAaHUSI COLMAJILHON WM TIOJUTUYECKOW Cpeaoi, B KOTOpOW
OCYILECTBJISIETCSI SKOHOMUYECKas! IeSITeIbHOCTh, @ HE 32 CUET CO3[laHUsl HOBOro OGoraTcT-
Ba. Takoe mnoBeneHMe KOMIIAHMI M OpraHu3alydii TOPMO3UT SKOHOMMYECKHUU pOCT,
TaK KaKk MPUBOIUT K BHICOKOMY YPOBHIO TMOJYy4Ya€MOU PEHThI MPU OYEHb HU3KOM YPOBHE
9KOHOMUYeCKOW 3¢h¢eKkTUBHOCTU. B maHHOM ciyyae MOMCK PEHTBhl BPEAUT 3KOHOMUKE
OoJibllle JPYrUX HEraTUBHBIX (haKTOPOB, TaK KaK MPUBOAUT K OTKa3y OT WHHOBALIMH.
PeHTOOpHEHTUPOBAHHOE MOBEACHUE CUMTAETCS HETaTUBHBIM SIBJICHUEM, BJIEKYLIMM 3Ha-
YUTEJIbHbIE MMOTePU OOIIECTBEHHOTO 0J1arOCOCTOSIHUSI, HO BO MHOTHX PBIHOYHBIX CTpaHax
OoJbllIasi 4YacTh TAaKOTO MOBEIAEHUsI SIBJSIETCS 3aKOHHBIM, HE3aBHCUMMO OT TOTO Yyiiepoa,
KOTOpbIA OHO MOXET HaHecTHu 3KOHOMUKe. [locTpoeHbl TeOpeTUKO-UTPOBbIE MOMAEIU
PEHTOOPUEHTUPOBAHHOIO TIOBENCHUSI B YCJIOBUSX IOJHOU M HEMOJHOW MHGpOpMaluu
B Oopn0Oe 3a peHrty. IlpemioxeHa MoOAeIb PEHTOOPUMEHTUPOBAHHOIO IMOBEIEHMsI, KOIIa
KaX/IOMy UTPOKY He 0e3pas3jinuHO, KOMY IOCTAaHETCSl MpuU3, €CJAU OH CaM €ro He MoJy-
yuT. Mojenb pacCMOTpeHa B ClIydasix OJWHAKOBOU M pa3jIMYHON OLIEHKW pa3Mepa PeHThI
urpokamu. [losyyeHsl (opMyJibl A1 CyMMapHbIX PABHOBECHBIX PACXOJ0B PEHTOOPUEH-
TUPOBAHHOTO TMOBEAEHUS W WHIAWBUIAYAJTbHBIX PABHOBECHBIX PACXOAOB [JIs1 KaxXAOu
U3 OTEUYECTBEHHBIX U MHOCTPAHHBIX (DUPM TPU OAMHAKOBBIX M PA3IUUYHBIX OLlEHKaX pa3-
mepa peHTbl. ChopMyIuMpoBaHbl BBIBOALI B pe3yJbTaTe MCIIOJb30BAHUSI MOJACIU: €CIU
YJIEeHbl KaXIOW TpYyMIbl TMOBBICAT OUEHKY BBIATPBILIA JIPYTMX WIEHOB CBOEW TPYIIIHI,
cyMMa 3aTpar TpymIbl YMEHBIIWTCS; BKJAaA YJeHa Tpydrnbl ¢ OOLIMMM MWHTepeca-
MU YMEHBIIUTCSI, €CJIM YBEJUYUTCS LIEHHOCTb, KOTOPYIO OH MPUIMCHIBAET BBIMTPHILILY
JIPYroro 4jieHa TPYMIIbl; C YBEJIWYEHUEM YHCJia UTPOKOB B TPYIINE YBEJIUUYMBAETCS BEpO-
SITHOCTb TOTO, YTO 3Ta TPYyINa BBIUIPAET, HO C JAPYroil CTOPOHBI OOJIbLIEE KOJIUYECT-
BO UTPOKOB C OOLIMMM MHTEpecaMW O3HAyaeT OOJbLIYIO BEPOATHOCTb MOSBIEHUS
«be30m1eTHUKOB». IIpoaHanM3MpoBaH KOHKPETHBIM IIPUMEP C TpeMs MIPOKaMu —
WHBECTOPAaMU B TEJIEKOMMYHUKAUMOHHYI0O oTpacib Poccuu. IlepBblii U BTOpO#
WUTPOK SIBJISIIOTCS POCCUMCKUMU KOMMaHUsIMM, a Tpetuit — Intel — wuHocTpaHHO#
bupmoii.
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1IM1; TeJIEKOMMYHUKAlIMOHHAsI OTPacib

Ccbunka npu muruposannn: YepHoropekuii C.A., IlIBenoB K.B., XonsipeB B.B. TeopeTuko-urpoBas Moaeib
MHBECTUPOBAHUS B pa3BUTHE TeJIEKOMMYHMKALIMOHHOM oTpaciu // HayuHo-texHuueckue Begomoctu CIIOITIY.
Dxonomuueckue Hayku. 2017. T. 10, Ne 5. C. 184—194. DOI: 10.18721/JE.10517

184



‘ C.A. YepHoropckuii, K.B. LLBeuos, B.B. Xogbipes, DOI: 10.18721/JE.10517>

A GAME-THEORETIC MODEL FOR INVESTMENTS
IN THE TELECOMMUNICATIONS INDUSTRY
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The rent-seeking behavior of domestic and foreign investors of the telecommunications
sector was considered and analyzed. A game-theoretic model determining the behavior of
investors was developed. Comparative results for three or more investors were obtained. A
situation with two Russian and one foreign investor of the telecom sector of the Russian
Federation was examined in detail. The purpose of this article is to find the conditions that
minimize the loss in public welfare from the rent-oriented behavior of Russian and foreign
investors involved in the development of the Russian telecom industry. Game-theoretic models
of rent-seeking behavior under complete and incomplete information in the struggle for rent
were constructed. The model of rent-seeking behavior, when all of the players are not indifferent
about who will get the prize if they do not receive it themselves, was proposed. The model is
analyzed in cases of identical and different estimates of the rent by the players. The formulae for
total equilibrium costs of the rent-seeking behavior as well as the individual equilibrium costs for
each of the domestic and foreign firms under identical and different estimates of the rent were
obtained. The following conclusions were drawn as a result of implementing the model: if the
members of each group improved the assessment of the gain of the other members within the
group, the total costs of the group will decrease; the contribution of a member of a group with
common interests will decrease if the value attributed to the gain of the other group member
increases; as the number of players in a group increases the likelihood that the group will win
also rises. On the other hand a greater number of players with common interests mean a greater
likelihood for so called «free riders> to emerge. An example with three investor players within
the Russian telecommunications industry was considered. The first and the second player are
Russian companies, and the third player, Intel, is a foreign one.
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Introduction. Rent-seeking behavior is an rent-oriented behavior is legal, regardless of the

attempt to obtain economic rent, i.e., a part of
income from a factor of production above the
average market income by means of
manipulating the social or political environment
in which the economic activity is performed, but
not by means of creating new wealth.

Such a behavior of companies and
organizations turns out to inhibit economic
growth by leading to a high level of the received
rent at a very low level of economic efficiency.
In this case, the rent-seeking behavior hurts the
economy more than other negative factors
because it results in failure of innovation [1].

Ultimately, the rent-seeking behavior is
regarded as a negative phenomenon entailing
considerable losses in public welfare. However,
in many free market economies, a large part of

losses it could cause to the economy [2].

An example of rent-seeking in modern
economy is lobbying of firms engaged in tenders
and auctions for development and production of
telecom products in order to increase their
market share and/or get preferential treatment
over the competitors [3].

The purpose of this article is to find the
conditions that minimize the loss in public
welfare from the rent-oriented behavior of
Russian and foreign investors involved in the
development of the Russian telecom industry.

The Government can support or protect a
monopolistic position of certain producers, creating
or increasing the rent at the expense of buyers and
customers. The specified rent turns out to be some
kind of prize, stimulating the efforts to obtain it.
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The activity aimed at getting the rent created by
the Government is called rent-oriented behavior.
The term «rent-seeking» was proposed by Ann
Krueger in 1974 [4]. The origin of the term is
associated mainly with gaining control over land or
other natural resources.

The efforts to obtain rent correspond to
certain costs. Tullock has shown that from the
public viewpoint, considerable resources can be
squandered on obtaining the economic rent [5].

According to J. Buchanan et al. [6—8], there
are three types of costs associated with rent-
oriented behavior:

1. The costs of lobbyists trying to motivate
officials responsible for making decisions on
creating the rent.

2. The costs of the Government due to
obtaining revenues from the corresponding
activities and the response to incentives that the
rent-seeking behavior induces (because the
revenues of the officials that manage the privileges
increase by the volume of bribes, there exists
some «excessive» competition for appropriate
positions; those who wish to take them spend
more time and effort) [9].

3. The costs of third parties resulting from
the activities of firms or officials involved in
rent-seeking behavior (e.g., competition from
other interested groups to receive subsidies, tax
exemptions, etc.).

The cost of rent-oriented behavior. On the basis
of the Tallock model, one can see how the costs
of rent-oriented behavior correspond to the rent
that stipulates this activity. In particular, we shall
obtain the conditions when the costs and the rent
are equal. Suppose that n «competitors» are
participating in the competition for the rent of
size R; we assume that the probability of obtaining
the rent for the participant / is the amount [10]

— ]ir
NS

J#i

piy,..1,)

where I; is the investments of the competitor i in
the rent-seeking behavior, r is the parameter
which characterizes the investment efficiency.
Assuming that all the participants are risk-
neutral, the gain of the participant i equals

Ii
G +2]( R-1,.
i J

J#i
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Provided that the Nash equilibrium of the
game is an internal (each participant invests in
rent-seeking behavior) and symmetrical one
(/ZZ=/ffor all £,j= 1.2, ..., 7), the value Ii = I
turns out to be equal to

In a symmetric equilibrium each participant
invests in the rent-oriented activity a value of

(n— DrR/n, if

IrR—Izo (1)

nl

and does not invest the assets (/= 0) otherwise.

If » < 1, condition (1) is always true. In other
words, if the rent-oriented activity is
characterized by non-growing return r < 1, there
is a symmetric equilibrium with positive
investments in the rent-seeking behavior. The
total investment and share of the investment in
the rent are equal to n/=(n — 1)rR/n and
vy =nl/R = (n — 1)r/n, respectively.

When return of the rent-oriented activity is
constant, » = 1, the share of the rent offsetting
the investments with n = 2 equals 1/2. If the
number of the participants increases, the share of
the rent offsetting the investment approaches 1.

Let us consider the case of increasing
return, » > 1. If » > 2, condition (1) is not true
at any n, because there is no symmetric
equilibrium in pure strategies. If r = 2,
condition (1) is true only when »n = 2. In this
case, each of the two parties invests exactly half
of the potential rent in the rent-oriented
activity so that the total investment equals
exactly the rent [11].

If » < 2, the equilibrium can exist when # is
greater than 2. For example, if » = 1,5, condition
(1) holds true when n = 3. If n = 2, the value of
total investment amounts to two thirds of the
rent, and when n = 3 it exactly equals the rent.
We should note that until the expected gain from
rent-oriented activity proves to be positive, there
is an incentive attracting additional participants in
the game. Thus, free entrance and constant return
make a well-predicted «rent-dissipation» the result
of competition for the rent.

Incomplete information in the model of rent-
competition. We have examined the models of
rent-oriented behavior, assuming that the
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decisions were made by the participants with all
the information available [12]. Now we are going
to abandon the assumption that the participants
competing for rent are fully informed. We will
consider the situation when the number of the
competing participants equals two, whereas the
first participant does not know the prize
evaluation of the second participant. Therefore,
according to the terminology of the game theory,
player 1 does not know the type of player 2. Let
us also assume that the competition for rent is
described by the Stackelberg model, where player
1 (leader) makes the decision first, and player 2
decides knowing the decision of the leader. In
order to make the assumption of incomplete
information true, we shall suppose that estimates
of the prize are different with different players.
Finally, we assume that the technology of the
rent-oriented activity is characterized by
constant return r = 1.

Let us assume that the prize estimation of
player 2 can take two values: either v,, or v,
(v, € {v;, v,}), where v, > v,. In terms of game
theory, it means that player 2 can be of two
types. Suppose that player 2 can be the type of
player v, with probability ¢, and, accordingly,
the type of player v, with probability (1 — g). It

is easy to see that the equilibrium strategy in the
game goes as follows:

. max{0, (v,x,)"* - x;},if v, = v,,
0 = 4%1) 1 2 = Vi ?)
max{0, (v,x,)"* = x,},if v, = v,.

Player 1 must choose x; so as to maximize
the expected payoff, i.e., to maximize the
following expression:

ElU(x))] =

+(1-¢q)v, Pr(where v, =v,) - x,.

qv, Pr (wherev, =v,) +

In the beginning we suppose that the costs of
player 2 are positive. We substitute the
expression for x,(x;) in equation (2). Then we
obtain that

v VX
ElU,(x)] = — T _x,.
SRR )

The decision of player 1 is characterized by

the first-order condition:

x)m +(1-g)

*1/2
VX _ -
Sl - =1

This expression determines the costs of
player 1 unambiguously as:

*

2
X :%[qv;,]/z +(1- q)v’m} .

Besides, we know that if x1 =V /4[qv

d-q9v 1292 >y, a player 2 who does not

appreciate the prize chooses not to participate in
the competition. This  happens  when

(- gy

best answer of player 2 in the equilibrium will be
abandoning the investment. Then player 1 would
maximize the following expression:

ElU(x)] =

v =202 [qv In this case the

W"'(l Qv — X

provided that x; > v,.

When the constraint is not important, the
maximum of the first order condition is written

as v, q(v,x,)"? /2= 1. Here we get the value of
optimal costs for player 1 as xf =rmx{vl,qzv12 /(4v,,)}.
If X =q’v’/(4v,)>v,, then the best answer of

player 2, regardless of the type, will be zero cost.
This condition is fulfilled when v, =2V, /g5 in this

situation player 1 will choose the amount of the
costs as V.

Let us put all the results together:
v]2/4[qvh +(1- q)v"l/q ,

if v, < 2v? [qvh +(1- q)v"]/zJ ,
max{v,,q*v, /(4vh)} lf2vl/2[qv,;1/2 +
+(1-q T

vy, if v 2 2v,/q.

Thta is, if the probability g is low, then the
equilibrium choice of player 1 is close to the
solution with full information. The same is true

<v <2v,/q,

. . * .
if g is close to 1. Moreover, x; is a non-

decreasing function of v, and ¢ and non-
increasing function of v, and v,.

A competition-for-rent model, when each player
cares about who will get the prize if the player does
not receive it. In seeking-for-rent situations the
participants are often not indifferent of who will
get the rent, even when it is not themselves [13].
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In other words, the rent has a well-known
characteristic of a public good, i.e., is a
distributed public good [14]. In order to
implement the idea of such an assessment, we
shall consider the rent evaluations as a vector.
The rent estimation of each player is a vector
Vi = (V1, Vigsees Vi), Where v, is the value for
player i if player j gets the rent. The probability
that a player will get the rent equals the share
costs in the total expenditure, i.e., the probability
that player i will receive the rent, p(x), equals

x/s, where s =Y x;, X = (x;, Xy, ..., X,) and X,
=
denotes the costs of player i.

Let p(x) be the vector of corresponding
probabilities p(x) = (p,(x), py(X), ..., p.(Xx)). The
expected profit of each player depends not only
on how the players assess their own gain (in case
they gain), but also on how they evaluate the
gain of the other players. If we look at a game
of, say, three players, then the expected gain of
the first player is the sum of the rent value in
case this player wins multiplied by the
probability of winning the game, plus the gains
of the other players for the cases of their winning
multiplied by the corresponding probabilities,
minus the costs of the first player. In
mathematical symbols it looks as follows
X X,

+Vp,
X+ X, + X3

U,/ (x,%,),%;) =V,
11X, Xy, X3 “x1+x2+x3

X3
V3 ———— - X;.
X+ X + X5

We can express the

expected profit of player i in the competition of
n players more concisely using matrix notation

U;(x) = viTp(x) —X;. These utility functions
assume that the players are risk-neutral [15].

We will define an nxn matrix composed of
vectors of assessments VlT,VZT,...,V,,T. The Nash

equilibrium can be obtained by finding the solutions
of n equations that are the first-order terms,
which can be written in matrix form as follows:

X
K
YiiViz Vi X1 U,
X
2
Vor Vo = Vou || — X U,
S — =
Vil Vu2 =" Vun X Xy Un
n
K
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If we assume that U(X)=(U1,U2,...,Un)T is
the vector of gains of the players, we can
summarize the above expression, using matrix
notation U(x) = Vp(x) — X.

Let us define the condition of the maximum
of the first order for the expected profit of the
first player using the mathematical analysis, then:

oU(x, x5, ..., X, _ s -
ox, s
_ Vin Xy _ VinXn -1=0
5 5 =
K K
or
1 = vi)x Vi = Vi)X,
5 + ...+ 5 =1
K S

In the same way we can find the first-order
condition of maximized expected utility of each
player and summarize the results, getting the
following expression:

X
2
K
0 Yiu=Vi2 " Vi~V 1
X
2
Voo = Vo 0 VTV || 1
. . s =
Van Va1 Van V2 " 0 x 1
M
&

To make it a bit more concise we can
simplify the expression above to matrix notation
J

nxn

X - )
_V)s_2: 1,, where J,, is an nxn matrix

where row i consists of v, and 1, is an nx1 vector.
We can analyze how the results will change as
the number of players increases. To do this, we add
some players with interests similar either to the
interests of players 1 and 2 or the interests of player
3 from the previous example. We will consider
mobile phone manufacturers, which are divided
into two groups: domestic and foreign ones. We
suppose that there are » manufacturers who have
common interests with players 1 and 2 and m
manufacturers that have the same interests as player
3. We can consider a set of players consisting of
two parts. Domestic manufacturers are 1, 2, ..., n
and foreign ones are n +1, n+2, ..., ntm.
Payments to the firms in these two groups
can be characterized by many players that share



common interests and the value they attribute to
the winning company of the group. For domestic
manufacturers each player estimates the rent as 1
in case of winning and y if some other domestic
producer wins. For a foreign manufacturer the
rent is estimated as 1 in the case of winning and
d if another foreign manufacturer wins. The
expected utility, which the players want to
maximize, can be written as follows [16]:

ly.-.y0..00]2%
s
y1:90-00 : X U,
xn
yy 1000 § X, U,
00--01238 -3 Xnil X1 Un+l
00---081 -8 3 :
S xn+m Un+m
000838 - 1) Xnm
S

The first-order condition is determined in
the same manner as in the previous example.
The matrix (Jgenpxm+m — V) can be inverted for
any vy, 8 #1 and n, m > 1. Using the notation I
for the kxk identity matrix, we can get a solution
for the vector of equilibrium costs x".

X = (S* )2 (J(n+n)><(n+m) - V)_l 1(n+m)'
For the above expression we have
(J(n+n)><(n+m) - V)_l = (VVH I/Vlz J
Wy Wy
with W, defined below.

1
W, =——
LT

x[l— (I-pd-8)(m-1)-m
" (m=)(m-1)(1-y)(1-38)—nm

Jn><n:|!
-1

I/V12 = 1n><m5
=D m =D =7)(1—0)—nm
-1
o= G D= D= =) = ™

1
Jme :| *

2 =—mx

XP _ 0-p0-8)@-D-n
" (=D (m=D(A= (1 =8)~nm
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Now we can deduce an expression both for
total equilibrium costs s and individual equilibrium

costs. We will use x; to denote the equilibrium
costs for each of the domestic firms (players 1, 2, ...,
n) and x; for each of the foreign manufacturers
(players n +1, n+2, ...., n+m). Then,
i nm—1-y)1-8)(n-1)(m-1)
nlm—(1-38)(m-1)]+m[n-1-y)(n-1]

x* _ (S*)z m - (1 - 8)(m - 1)

a nm—(1-y)(1-8)(n-1)(m-1)]
o :(S*){ n-(1-y(n-1 }
! nm—(1-y)(1-8)(n-1)(m-1) ]

These expressions can be solved for x; and
x; in terms of game properties. It should be

noted that each firm will make a contribution to
the equilibrium.

Based on the results obtained for the
equilibrium costs, we can deduce some simple
comparative results. Firstly, if the members of
each group increase the assessment of the gain of
other members within the group (y or §
increases) then the total costs will decrease, i.e.,

ds"[dy, 0s/35 <0. In addition, the contribution

of a group member with common interests will
decrease as the gain assessment attributed to
another group member increases, i.e.,

ax; /ay, ax; /88 <0. One of the ways to see what

happens if we change the parameters is to

consider the relationship nx; / mx; =(mm-(1-
8)Y(m-1n) /(nm—-(1-vy)(n—1)m) which is the
ratio of the probability that the domestic
manufacturer wins to the probability that the
foreign one does. It is easy to see that this ratio
will increase if foreign manufacturers attribute a
higher value to each of them winning the rent
(so that ¢ increases) or if domestic manufacturers
give a lower value to each of them winning the
rent (y decreases). Moreover, as the number of
players in a group increases, simultaneously
increases the likelihood that the group will win.
However, an increasing number of players with
common interests mean a greater likelihood for
«free riders» to pop up, when there are more
players with interests that are the same as yours.
This increases your chance of winning, as long
as the interests of players are not identical [17].
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The difference in the rent estimates. Now let
us analyze a game where players have their own
estimates of the prize. We shall consider three
investor players of the Russian telecom industry.
Let the Almaz-Antey Concern be the first player,
JSC RTI GROUP (RTI) the second one, and
Intel the third player. We denote the gain
estimates of the players as follows: v, for Almaz-
Antey, vy, for RTI and v;; for Intel. However,
the gain estimates of winning from each other
for Almaz-Antey and RTI make up a share of
their own estimate. We assume that the share is
equal for the two. Then RTI estimates the gain
of Almaz-Antey as yv,, while Almaz-Antey
attributes the value of yv,, to the gain of RTI. In
this case, Intel estimates the gain of Almaz-
Antey or gain of RTI as zero. We can take these
asymmetric rents as a result of various
circumstances of the players. For example, if the
stock price of RTI is more sensitive to foreign
competition, then the company may evaluate the
protectionist legislation higher than Almaz-
Antey. For simplicity, we will analyze only this
competition of three players. The matrix of
estimates is presented in the following form:

vy v 0

V=lyvy v 0

0 0 vy,
Determining the first-order conditions in this
task is somewhat more difficult than in the

previous examples, because we assumed that
v; #Vv;. However, the same logic still holds, and

the solution, provided that all players participate,
gives the following equilibrium costs:
= 2v vy Vs [V11V33 —VyV33 + V(- Y)]
=

&l
[V11V22 T VVs3 V1 V33 + V11V22Y] a-y

, 3)

2V, V9o Vaz | Voo Vaz = Vi Var + Vi Vo, (1 —
= 112233[2233 11V33 + Vi v Y)],(4)

- a
[V11V22 T VoV TV Va3t V11V22Y] I-v)

2y vy vss[vpvss (1= 7) +

* +V11V33(1—Y)—V11V22(1—V)2] 5
X3 = P ( )
[V11V22 T Vi3tV Va3 t V11V22Y] (I-y)

§ = 2v; vy V33 6)

21 .
[anzz T VV33 + V1 Va3 + V11V22Y] 1-v

It is important to note that the above costs
form an equilibrium only with the involvement
of all players. Of course, if the numerator of Egs.
(3)—(6) is negative, the players will decide not to
play. It turns out that the same conditions that
stipulate strictly positive contributions in Ega.
(3)—(6) have a very beautiful interpretation.
These conditions answer the following question:
«If two players are already in the game, then
when does the third player choose to carry the
cost of participation in the game?» We also
would like to know whether the order of the
players entering the game influences the final set
of players, and under what conditions all three
players will participate in this game.

We suppose first that Almaz-Antey and RTI
are playing against each other whereas Intel has
to decide whether to join the competition for the
rent. Of course, Intel will only participate if its
marginal expected profit is positive. That is, Intel
wants to participate in the competition, if
oU;(x,,X,,x3)/0x; >0. In this example, the

condition of Intel’s participation goes as
following:

dU;(x;,x,,x3) _ (G +X5)v33

2 1=

0% s

_ (S—X3)V33 —1>0.

S2

Since we evaluated the derivative with x; = 0,
then s is the sum of the equilibrium cost of both
Almaz-Antey and RTI, if they play with each
other s=v;;v,,(1-7)/(v;; +vy). Therefore, we

obtain that Intel wants to participate if:
V33 > Vv (L=7) /(v +vy).

We should note that the condition that gives
a positive contribution for Intel in equation (5)
is the same that gives the company a positive
marginal expected utility. It is also interesting to
note that as the mutual evaluation of the gain of
Almaz-Antey and RTI increases (y increases),
the minimum value of the prize required by Intel
to participate is reduced. In the case when the
prize turns out to be a pure public good for
Almaz-Antey and RTI (y approaches 1), Intel
chooses to participate in the game. The degree
of competition of Almaz-Antey and RTI will
decline as their mutual evaluation of each other’s
gain increases (y increases) until ultimately the
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companies will participate in the game as a
single player. In this case, Intel joins the
competition with a lower gain evaluation, and if
the prize is a pure public good for two other
players, Intel will always participate.

If we consider the conditions of entry for RTI
or Almaz-Antey, the analysis is only slightly more
complicated. We assume that the Almaz-Antey
and Intel are leading the game. When does RTI
want to participate? Using the same arguments as
before, we get that RTI will decide to make a
contribution if it increases its expected utility or if
dU,(x;, x,,%3)/dx, > 0. This requirement means

that the first-order condition goes as follows:

aU, (x,%,,%3) _ sz(l—z“{)x1 4 V222x3 _1>0.
0x, S S

This expression can be simplified by
multiplying it by s and regrouping the summands.
vy (s = X,) 4 V2%

s
Antey and Intel will implement their equilibrium
strategies in the game of two players, where
Almaz-Antey evaluates the prize as v,; and Intel
evaluates the prize as vy The equilibrium
contributions in the game of two players are

2 2 2 2
X = vy /(0 V)Y, X3 =iy S (0 )7,
respectively, and s=v;vy3 /(v +v33). If we

make the substitution and evaluate the derivative
with x, = 0, then we can deduce the condition for
participation of RTI in the game:

Almaz-

This will give > S.

ViV
11733 (7)

Vyy > .
Vil =7y)+ vy

It is again the same condition which provides
positive costs in equation (4). If RTI evaluates the
gain of Almaz-Antey as zero (y = 0), then it will
be again the same result obtained earlier. While
considering condition (7) we see that in order to
participate RTT has to evaluate the gain higher as
the estimates of Almaz-Antey or Intel (v,; or v;;)
are increasing or if both Almaz-Antey and RTI
will evaluate each other’s gains higher (y
increases). It is intuitively clear that Almaz-Antei
will make a greater contribution to the game of
two players if its own gain estimate increases (v;;)
while RTI will be able to take a «free ride». If
RTI evaluates the gain of Almaz-Antey higher (y
increases), then RTI would make a smaller
contribution, since it gets a higher expected utility

from the contribution of Almaz-Antey. Moreover,
the increase in gain estimates by Intel (vi;) will
make the contribution of RTI less profitable, so it
must assess the gain higher prior to choosing to
take part in the game. Let us examine what would
happen if RTI and Almaz-Antey’s estimates of
winning from each other are getting close to the
estimates of their own win (y approaches 1). In
this case, RTI chooses to participate in the
competition only if its estimate exceeds that of
Almaz-Antey.

We should note that at least two players are
always active in the game, with no dependence
on the order in which players enter the
competition. The conditions for switching the
players from non-participation to participation
are identical to the conditions determining that
their expenditure is greater than zero if they are
already in the game [18].

If we assume that all players are active and
this situation will stay the same with small
changes of the parameters, then we can draw
some conclusions regarding the game. It is not
surprising that if Almaz-Antey and RTI
attributed higher importance to winning from
each other (y increases), then their contributions

* * *
and overall costs (x;,x, and s) would decrease

while Intel’s cost x; would increase. It will be
clear if we consider the probability of Almaz-
Antey or RTI winning divided by the probability
of Intel winning:

* * 2
X+ X V11V

x; Vi3 (V) + V5y) = Vv (1=7)

It is obvious that the probability of Almaz-
Antey or RTI winning decreases as the values
which they attribute to each other’s win increase
(y increases) or as Intel’s prize assessment
increases (v;; increases). An increase in «self-
assessment» (v;, or v,) will also increase the
ratio, indicating that Intel’s win is less probable.

An example. Now we shall evaluate the
behavior of the three players assuming that
Almaz-Antey estimates its proposal as 1.
However, the company prefers for RTI’s
proposal to be accepted rather than Intel’s [19].
Almaz-Antey evaluates RTT’s win as y < 1. RTI
also evaluates its proposal as 1, and the company
prefers for Almaz-Antey’s proposal to be
accepted rather than Intel’s. Intel also evaluates
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its proposal as 1 and the company wishes that
only its proposal were accepted, while the other
two have no value for Intel. Let us assume that
Almaz-Antey and RTI evaluate each other’s
proposals equivalently, so the expected profit of
these firms can be expressed as follows:

X

1y 0\ S| (x) (U
)

001x3 X3 U,
s

Based on first-order conditions we obtain:

x| N TR S BTG
. (")

X | = -1 1-y |1
2121y )

X3 I-y 1-y -(I-y)" U1

We can find the values of 5", x;, X, and X;
from the above equation:

s =2/G+y),
X =x=2/3+7),
x; = 21+7) /G +y)%

Thus, the result is that if Almaz-Antey and
RTI give a greater value to each other winning the
competition, then there will be less overall activity

in the struggle for rent (as*/ay <0) and lower

costs for both companies (axl* /ay, ax; /88 <0).
Intel pays
(ax; / dy >0). In other words, if Almaz-antey and

RTI were in greater accordance on the
legislation, then their individual contributions in
the equilibrium would decrease, whereas the
Intel’s contribution would increase. The increase
of Intel’s contribution is smaller than the overall
reduction in the contributions from both Almaz-
Antey and RTI. This shows that as RTI and
Almaz-Antey are becoming closer in the
estimates, the competition for Intel is getting
more expensive. The fact that rent is an
imperfect public good means lower costs for rent
competition. In addition, the player whose
winning is socially undesirable will spend more
and the probability of this player’s winning in
the equilibrium increases.

However, more as vy increases
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Conclusion
1. The game-theoretic models of rent-seeking
behavior with complete and incomplete

information in the competition for rent were
constructed.

2. The model of rent-seeking behavior when
all of the players are not indifferent about who
will get the prize if they do not receive it
themselves was proposed. The model is analyzed
in cases of identical and different estimates of
the rent by the players.

3. The formulae for total equilibrium costs of
the rent-seeking behavior as well as the
individual equilibrium costs for each of the
domestic and foreign firms under identical and
different estimates of the rent were obtained.

4. Some conclusions were drawn as a result
of the model implementation:

— if the members of each group improved the
assessment of the gain of other members within
the group, the total costs of the group will
decrease;

— the contribution of a member of a group
with common interests will decrease if the value
attributed to the gain of another group member
increases;

— as the number of players in a group increases
the likelihood that the group will win also
increases. On the other hand, a greater number
of players with common interests mean a greater
likelihood for so called «free riders» to emerge.

5. An example with three players-investors
within the Russian telecommunications industry
was considered. The first and the second player
(Almaz-Antey and RTI) are Russian companies,
and the third player, Intel, is a foreign one.

The result is that if Almaz-Antey and RTI
give a greater value to each other’s wins then
their costs in the competition for rent will be
lower. This concerns both the total cost and the
individual cost of the Russian companies. In
other words, if Almaz-Antey and RTI were in
greater accordance on the legislation, then their
individual contributions in the equilibrium would
decrease, whereas Intel’s contribution would
increase. This shows that as RTI and Almaz-
Antey are becoming closer in the estimates for
the best proposal, the competition is getting
more expensive for Intel.

In this case, the probability of winning an
auction for creating new telecommunications
equipment for domestic companies is higher
than that for foreign ones.
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