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1. Introduction

Two game-theoretical models of conflict are considered in the paper. The first
model gives approach to the solving of a pricing problem. The problem of pricing
concerns of the choosing of a price function in order to maximize a certain criterion.
The problem has been studied in [1],[6].

In this paper we give another approach based on making use of distribution of a
random vector. We can interpret this probability measure as a distribution of the buyers
or as distribution characterizing imperfectness of information about the buyers.

- The.second model is concerned of a problem of repeated partnerships with imperfect
information. This problem has been studied in [2],[7]. In our paper some results of (2]
are extended to the case of n—person games. )

2. Pricing problem

Let some agent (seller, player 0) emits stock i
: , of some kind. Let a pri
share of the stock emitted by the player 0 is a function of quantity shp eipul afone
a buyer (player ) 7,: =1 :n. ¥ Siases 1 bought by

Let u,u € N, here N = {0,1,2,3,...} i
, , 11,2,3,...11s the set of nonnegative ;
p(u), p(u) € N, be a monotone nonincreasing function for fvhic}? ::Illlteger n'umber& et
Po, p1 such that for any u € N the following inequalities are valid: = ek SRnstens

POSP(U)Spl. (1)

Let F be the set of all such functions.
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Assume that there are n, i = 1: n, buyers. The buyeF g, 2= T 17;, (ilsmc;siiz (I}Eait'lty
shares ;, i = 1: n, that he will acquire under the condition that seller's p nctiop
is p(u;) € F. N |

Every buyer has his own utility function S;(u), 2 = 1: 7. Let an utility functioy

Si(u;) be a nonnegative concave monotone nonincreasing function and 5;(0) = 0,
lim S!(u;) = 0 for u; = 00, i =1:m.

It is easy to see that the payoff function Hi(u;) of the buyer (player) ¢ is determineg
by the following formula:

Hi(p,us) = 5i(w) = wip(ws), i=T:n. (2)

The payoff function Hp of the seller (player 0) is determined by the following
formula:

HO(pauh ey un) = Z uip(ui)'

=1

(3)

Thus we have (n + 1)—person game I'. Payoff functions of

players are defined by
formulae (2),(3). It is easy to see that the strategy set of the player (buyer) i = T n,
1s the set

Xi={u; € N: Si(w)) — uipp > 0}.
It is evident that the set X; is finite.

The strategy set of the player 0 (seller) is the set

Fo={p(u) :p(u) € Fu e UX;}.

The set Fy is also finite.

Thus we have

T

I'=(L,FR, X i=TinHy, H;,i = Ton),
here I ={0,1,...,n}.

The player 0 (seller) is called a leader in this game and. Ot.her Pla}"vff s are forced to
find their best reactions. We assume that the buyer 7 has no information about ot}e,
buyers and he knows only the price function taken by the seller.

We extend the Stackelberg equilibrium concept for (n + 1)—person game.

We define the point (p*, uZ,...,u7) to be the point of equilibrium in game T jf 41,
following conditions are hold:

BR - U; '=1:n}.
R F..r; = arg sup H,’(q, z)vz )
{(q-:rl’ -..,xn) . q € Oy‘rt g) t "_i
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1']0(]’—»”1—“--’“;) = sup Ho(q..’rl,...,:rﬂ).

(qulu'--v:‘rn) € BR

in the game I
f the players strategy sets.
n defined on the interval

stence of maximization
T as well.

Theorem 1. A point of equilibrium ezists

This theorem follows from the finitness O

(u) to be a continuous price functio
antees the exi

s being compact guar
Jies the existence of an equilibrium in the game
sented price analysis. The

e realization of the above pre
alysis is the imperfectness

m of applicating our price an
t buyers’ utility functions. Qur purpose

Remark. Let us supposep
[0,00). Then the strategy set
problems decisions. This imp

Now we consider a concret

rinciple difficulty in the proble

p
hat the seller posesses abou

of the information t

now is the solving of this problem.

Let
&(u) = up(u) (4)

be a loss function for a buyer.
nction to be satisfying

In the case u; < ug it 18 appropriate to suppose the loss fu

the inequality
S(uy + ) — B(u) 2 B(uz + ) = B(w2)

for all A > 0.
Therefore we can assume that a loss function ®(u) s concave. We also assume that
player i's conjectural

each buyer ¢ can be characterized by two parameters: let C; be a
profit from one share and let A; be a desirable level of a total income. Thus the

parameter u; = A;/Ciisa desirable quantity of shares for the buyer .

_ We can say that the parameter C; characterizes a degree of optimism of the buyer
; and the parameter A; characterizes a degree of intention (and financial capabilities)

of buyer t.

Therefore one can assume th
o Cu if u < u! and Si(u) is equal to A; if u > u.

at the utility function is defined as follows: Si(u) 1s

equal t

It is evident that

uj=arg sup_Hi(®,u),
u; € Xi

here Hi(®,u;) = Si(ui) — ®(u;).

Now we make the following assumption: every i
" g assumption: every buyer acquires u; shares if and only

Hi(®,u;) > gSi(up),

here ¢ is a rate of interest, 0 < ¢ < 1.

Let Q.+ 4(z,y) be a probability e which i  t it

o', A ) P y measure which is a distribution of random vector

, . : -
(1.1 ,A) We can 1nte1'31'§t tl}ls probability measure as a distribution of buy
distribution characterizing imperfectness of information about buyer Lo it s
there can be only one buyer in the market. Fens AR i Hhis cage




s finite we have a finite set of admissible

If the support of the measure Qy A
blem (6) cal be solved by 2 finite item-by-item

Joss functions P(u)- In this casé the pro

examinati on.

8 Repeated partnerShips

Let players emit stock of different kinds during consecutive time intervals
Jifferent decisions about emitting stock inside each -m: Lelt
erval.

player ii=1:1 has mi
The decisions made by all players befor time following interval define payoffs of
, voffs of each

player for this interval.

Let matrix A(k) = (a(k; 21 in)), 0 = T : —
iy 3l fn 31 — :m?"'an: . .
player k.k=1:n,1na game A=(AQQ),---, A(n))l ¢ 1: m,, define payoffs of a

Let[-{(zI l)}zl—']_n 1
eruytu)p I8 =L S Mgy e =1:n
of the game ( )., (n) ly--esin =11 Zn} be a set of all strategic n-tuples

We define ¢ .
o probabilitv(;r(r:lated;t)raf[?gls as follows: the players choose a .
v p(i1...,in). The outcome of the game is defined b n;it'uple Crer u)
: v distribution P :

P — (p(i. : :
(p(3i, .-+ 12n))s (215 - - -1 20) € I, p(22, - - - i) = B

(ila-..’in)e I (T)

) IS an .

h(A(k), P) = Z (ks
(t1y...,1,) €T .

As the distr
lStI’]but'
compromis lon P we cho -
distributiO: 1[33%4,5] etc. We sup pos:if the Nash arbitration soluti _
or finding strateg 1at players use publi olution, the point ©f
' gic n—tuple. But players ChralldonliZing device with
vers can have incentive ]
- s to deviate:
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