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Abstract — The features of mathematical models describing
the behavior strategies of tourist agencies in thenarket of ser-
vices. It was found that in the market of tourist ervices of any
entity it must act in accordance with the establisad rules of be-
havior and interaction of participants in this market. The
mathematical models of behavior strategies and thieteraction of
two travel agencies in the provision of one servickave been de-
veloped. The theoretical results obtained allowed taletermine
the reaction of the behavior of one firm on the adbns of its com-
petitors, to establish a strategy of behavior andl8akelberg equi-
librium situations, Cournot and Nash equilibrium points. The re-
sults of modeling strategies for imperfect and pegct competition
of travel companies in the market for the provisionof services
made it possible to make sound management decisions

Keywords — market of tourist services; agencies bétavand
agencies interaction; perfect and imperfect compieti; agencie
response to actions of a competitor; game theory.

I.  INTRODUCTION

Today agencies in the business of providing sesvinast
act in accordance with established rules of belnaama inter-
act with participants in their sector [1]. Theséesudepend on
factors such as the number of participants, thegoee of im-
pediments to enter and exit the sector, the degfré&fluence
of each subject on the whole market in general sjtcial fo-
Cus on one's business activities in particularaRyvamong ex-
isting travel agencies often comes down to agenassrting
to every available means and methods to achieattertposi-
tion using tactics like pricing policy, providingwices, pro-
moting its services and outdo the competition tgloexten-
sive advertising. The basis of the market relatisnsompeti-
tion between tourist agencies that provide theigioal ser-
vices, competition for customers with the view &ttipng the
maximize financial results — income, profit [7].

Perfect competition represents a market, that hksge
number of tourist agencies that provide approxitgatamilar
services at almost the same price. At the same timeerfect
competition has several variants in which competitietween
tourist agencies is limited by various factors:airmonopoly
there is only one big agency that provides itsisesvat a rela-
tively high price, while the entry of other agersciend their
exit from it is almost impossible; in an oligopoljyere are a
few relatively large agencies which often are pém@ conspir-
acy. They establish certain obstacles hinderingetiteance of
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competitors into the marketplace causing problesbs, It is
believed [5], that perfect competition (not theatieof course)
dominates most markets providing tourist servitegs most
conducive for the government, that seeks to ensuseket
principles for generating business and engagessi ihterfer-
ence in the activities of tourist agencies, as irequin imper-
fect competition, especially in the case of a mahpp].

But the current process of transforming the econosys-
tem in general and in the tourism industry in partr taking
place in Ukraine at its present stage of developnaatompa-
nied by manifestation the number of problems inosig the
optimal strategy of behavior and interaction ofrages in the
market providing services. In particular, availalterature for
modeling admissible behavior strategies of comipetiagen-
cies in the market providing tourist services iagpically nil:
the mathematical models that describe the behatategies
of two or more competitive agencies while providimge and
different services; no corresponding models desugilstrate-
gies interaction between two tourist agencies pliagi one
service; not developed the model strategies impeded per-
fect competition for tourist agencies providingwsegs. All this
calls for a need to study forces market focusingpoasible
competition and behavior of tourist agencies wipiteviding
appropriate services and making informed decig@n3].

Il. MATHEMATICAL MODEL OFPROVIDINGONE
TOURISMSERVICE

We consider the features of constructing the maghiead
model of behavior strategies of competitive agenpi®viding
tourist services by the mechanism of resolve thlico situa-
tions between participants with opposing interetts, mathe-
matical model of which is a game with non-zero simitially
considered a simple case of oligopoly — duopolgt th, when
the market providing tourist services involves otwpo com-
peting agencies [10, p. 311].

Let's consider on the market providing servicesethare
two tourist agencies that offer vacationers theestnavel ser-

vice. If x; i X, — the volume of tourism services, provided under

the first and second agencies, then the markeéafitourism
services \), obviously, will depend on their total proposals,
namely v=v(x + x) . Assume, that this dependence is linear

v=Vv(x+ %)= a- if x+ %), whereqg, b — accordingly are con-
stant and variable components of the volume pragidourist



servicesu > 0,b > 0. Also assume that the expenditure of tour-

ist agencies are described by the same linearifunsctvhich
depend on the volume providing tourist servige(X) =
={w(x) =cx+ d i=1,2} , where:w(x) — total expenditures, that
uses by tha-th agency during providing; units of tourism

In formulas (3)—(4)yx/dx —it is predictable change of vol-
ume providing tourist services lith agency, which is associ-
ated with an increase of unit volume of providilegvices by a
competing agency. As a result of implementing teeetbped
mathematical model of behavior strategies of twmpeting
agencies providing the one tourism service alloasgaring

services;c, d > 0 — accordingly variable and fixed expendi- the reaction of one agency to the actions of itapetitor.

tures. Our assumptions about the same functiondtszribe

expenditures of each tourism agency means that dmtipet-

ing agencies use the same technological processaovide

tourism services. Obviously, the profit bth tourist agencies
(p;) will depend on the volume of providing tourist\gees by

two competing agencies:

POGLX) =X+ N0x- WR=(a e by N0, x diL12

We introduce a notatiorx,=(a-¢/ b and rewrite this
formula in this form:

POu ) ={ ROx 0 = BUx=(x+ P)0x d#13. (1)

From this formula we see thag — it is a total volume of
tourist services provided by agencies in which pihefits of
each agency is negative and equal to regular chatgken
with the opposite sign. This means, that in cadesnna pro-
posal of total volume providing tourist servicesl e xo, then
the profit of each agency providing services cawdy variable
costs. Obviously, each of the competing agenciek se
choose their volume of providing tourist servicg} ¢o, as to
obtain the maximum profit. Let's try to explore havst tourist
agencies will respond to a known volume of providéervices
by a second agency. According to the formula i, gdrofit of
the first tourist agencies is

P(% %) = b= (x+ x)0%- ¢ 2
In general, the 1-st tourist agencies believesttwatolume

[ll. MODEL OF STRATEGIES FOR THE INTERACTION OF TWO

TRAVEL COMPANIES

Let each tourist agencies knows exactly the volofmgro-
viding service of its competitor and consider thidume un-
changed over a production cycle [8]. This meanat i for-
mulas (3)—(4) we obtairtdx(x,)/ dx= dx( ¥/ dx=0, so the
function of reaction of the 1-st tourist agencieskhowncon-
stant volume of providing service by thed agencywith be
taking into account (3) will be determined by (Similarly,
when taking into account (4) we determine reactibthe 2-nd
tourist agencies to the actions of the 1-st agemcthe condi-
tion under which the 2-nd agency believes thatviblame of
providing service by the first agency is constaee((6)).

K00 =2 ) =B X s),

We assume that th@roduction cycle®f both tourist agen-
cies match each other, so let's consider a fewdai sonsecu-
tive production cycles. In the first production &ythe volume
of providing services by tourist agencies will e same and
will be in accordance withx;(1) i x(1). At the same time,
agencies in each of the next production cycle hestetheir
volume of providing services by formulas (5) anfl, @sum-
ing that in accordance the volume of providing &enby each
competitive agency will be the same as in the previcycle.
The total volume of providing services by the twarist agen-
cies in equilibrium point of Cournot will bex+x$=

of providing services, competitive agency depends on its own =x,/3+ x, /3= 2x, /3, and the cost of each tourist services at

volume of providing serviceg;. Substitutingx; = Xo(Xy) in
formula (2), we obtain the following expressiop,(x)=

=bx, - (% + %( %)) 0x— d. Now let's findx, from the condi-

tion finding maximum profit of the first tourist agcies [6],
that is the maximum value of the functipix,):

dp(x) _ 5. _ (5, 9%(x) —o
™ =0; bEExo %(%) (2+ dx )D&j 0
d*p(x)

0, - + +

The above formula (3), which determines teaction of
the 1-st tourist agencie®n certain volume of providing ser-
vices by the 2-nd agency (hot necessarily const&mtilarly,
we define the reaction of the 2-nd tourist agentiethe ac-
tions of the 1-st agency, so that we get formuja (4

X = %(%)
24+ 9%(%)
dx

X = x(%)
24 9x(%)
dx,

% (%) = X (%) = (3). 4

this point amounts to:

VEWOE ) = a BUE ¢ D= e BES.

Profit of the 1-st tourist agencies amounts to

B = nOEf) = i - (O + D) 0F- e B d

and profit of the 2-nd tourist agencies is simiganounts to:
ps = p,(¢, %)= b0xX/9- d. Let's say that the 1-st tourist

agenciedntentionally tellsits competitor that their volume of
providing service;, a competitive firm, knowing it, will calcu-
late their volume of providing service accordinghe formula
(6) — that considers the volume of providing sesvimy 1-st
tourist agencies is constant. Then the profit of ficurist agen-
cies amounts to:

P %() = btﬁ%j Ox- d.



But before notifying their competition of their wwhe of
providing services, the 1-st tourist agencies daose a value
X3, that its profit p,(x,%(x)) will be the largest, that is

p(X, %(%)) — max . Terms of finding the maximum value of
this function have the following form:

X _
<0, = {bEEZ

-b<0,

><Lj=0:¢,

{dpl 0. 5f ™

dx  d¥

This behavior strategy adopted by the 1-st toaggncies
is calledStackelberg strateg|8]. If the 2-nd tourist agencies
was to act like the 1-st agency, then accordirfgrtmula (6), it
will elect to adopt the following formula:

x;S:XO_X;[S:i

2 4 ®

that will provide to it getting maximum profit, uadthe condi-
tion, that the proposal of the competing agency’i%, then

such a situation is calle8tackelberg equilibriumin Stackel-
berg point of equilibrium the total volume of prdirig ser-
vices by two tourist agencies amounts to

3%

4

> X+ x5,
and their cost® =v(x*+ X9 = a- bl ¥+ ¥j= a« EI%‘O< V.

Thus, the 1-st tourist agencies will get profits

= R K= H O ) X o - o

and profit of the 2-nd tourist agencies in Stac&edbpoint of
equilibrium will be:

= RO %)= %= (o ) X & B &

Consequently, in Stackelberg point of equilibriuma profit
of the 2-nd tourist agencies is significantly smalthan in
Cournot point of equilibrium, so the 2-nd agencymat want
to "go on a leash" as the 1-st agency and receigh a so
small profit. Obviously, the 2-nd agency can deaddts vol-
ume of providing tourist services according to Btdlwerg

strategy. In a situation, whebmth agencies in the business of

providing the same tourist servicae acting in accordance with
the Stackelberg strategy, call8thckelberg disequilibriur8].

If the 1-st tourist agencies believes that the agiing agency,
knowing the volume of providing service by the Tish, it will
choose its volume of providing service by formuB), (ie

Typically, solution of linear equations systemsnsisting
of expressions (6) and (9) is the Stackelberg dmjisim point,
which is determined by (7)—(8), namely:

. 2 . -
K00 = 200- %9 4 9= 07508
If necessary, an interested reader can be convintet
yourself. InStackelberg disequilibriunthe 2-nd tourist agen-
cies chooses its volume of providing service notfiaynula
(6), by the following formula

. 2

%(%) =206~ X(%), (10)
which is similar to the formula (9). Thus the Stalblerg dis-
equilibrium point is determined from system of Bmeequa-
tions (9) and (10), the solution of which will be:

) :g - 5:27)(0.
% (%) g(x) Xz)@ g&izz)%_zz&;ﬁ X =
X(0) =2 (%= %) AR >§S=?2X°-

The total volume of providing services by two tstiagen-
cies in Stackelberg disequilibrium point amounts to

2% 2% _ 4%

>rS+rS
5 5 5 & TR

and their costv>=v(x™+ x9 = a- [ X"+ %= a 6‘5@< v,

while the profit of each of the tourist agenciesoants to:

x> & l&?ﬁ— d

P = pu(xS %9 = b % - (% %)) o
2
P = (X% 9 = bif - (X% xJ) % o '@22%- c

If two competing agencies merge into a single agesuch
an association createsranopoly If x —is volume of provid-
ing tourist services by one monopoly firm, so itstcwill be
p(x)=a-bx and, as expenditure is described by function
w(X) = cx+ d, the profits of one monopoly agency calculated as
p(¥ =R 0Ox- W 3= H{ x- X x « The optimal volume of

providing tourist services by one monopoly agergydéter-
mined by finding the maximum profit:

O.

{dpzo;dzp<0,@ {b[qxo_zx): ' o szi)6
2

dx d¥ -2b <0,

With this proposal of total volume of providing tat ser-
vices (which is less than total proposals in Coueguilibrium

%,(x)=(%-x(x)/2, so the predictable change will be point) its cost will bev(x,)=a-bx/2> ¥, and the profit of

dx,(%)/ dx=-1/2, in resulting of it, formula (3) takes the fol-
lowing form:

XO_Xz(Xi): %~ Xz()ozg(x)_xz()g))

9
2-1/2 3/2 3 ©

X (%) =

one monopoly agency will be

AL
8 2)2

52

P(x,) = bL{x — %) %,— d= ﬁﬁ



Antimonopoly laws can prohibit the formation of nogo-
lies in cases where it is not profitable for ordineonsumers of
tourism services. In such cases, tourist ageneiesarm acar-
tel, that is to join the conspiracy, agreeing to th@ilume of
providing services in order to maximize profit.this case, both
tourist agencies can negotiate to maximize theit jprofits

Pa(% %) = b - (x+ %)) x+ ¥-2 d and then divide it
among themselves in certain proportions. Thus,cthvaition

of finding the maximum joint profit by two touristgencies
will be:

ap.|.+2_ .ap]_+2 — XO
—2 =0;—*£<0,= b -2 =0e =20
{ o ™ < 0% = 205 + %)) X+ %=

So, maximum joint profit from providing one service
which tourist cartel plans to get, is achievedrat point in the
segment line, is defined in the equatigm x, = x,/ 2 whenx,

>0, X%, = 0. Consider now the strateg§ maximizing joint prof-
its from providing one tourist service, based on tlaetet
model [6, 10]. Isoprofiti-th tourist agencies called line, on
which profits of this agency is constant lfiee of profit leveli-

th tourist agencies). The equation of isoprofittfoe 1-st tourist
agencies takes the following formp,(x, x,) =70 = cons  or

bx —(x + x))Ox~ d= 7. First, consider the situation where

m=-d. With p(x,%)=-d= b x-(x+ x)0x=0, from

where x + x, = x,, ie the volume of providing service by the 1-

st tourist agencies amountsxp= 0. Thus, the value of joint
profit 7° =-d corresponds such isoprofit

{0 (x=0,%000,%) 0( x0[0, %], x= %= )} .

In the case, when joint profit® >-d, the volume of pro-
viding services by the 2-nd tourist agencies wéll b

_m+d
X bx
Similarly, we can derive an equation of isoprofit the 2-nd
tourist agenciesp,(x, %) = bl{ x—(x+ x)) 0%~ d=715= cong,

(11)

=%

and also determine from this equation (with>-d ) the vol-

ume of providing services by the 1-st tourist agescwhich
will be:

7, +d

b (12)

X=X%=%"

The points at which none of the tourist agencies ca

achieve an increase in its profits without reducprgfits of
competitive agencies amptimal by Paretd6]. From a geo-
metrical point of view the set of this points acenfing con-
tractual curve formed by touching points of two isoprofit for
two tourist agencies. The condition of touching tisoprofit
(i.e., level lines for getting joint prolitis equivalent to collin-

% P 38, %

earity of two gradientsgrad dp or
y g grad p| grad p x op, 0% op,

Substituting here formulas of partial derivativesl, have:

o _y op, _

L - - bx,

o b(% ~2% - %) 2 X

op, _ op, _

2= phx —2=h(x - x-2x).

- % ()% x=2%)

As a result we obtain

b -2x-%)_  -bx

-bx, b % - %-2%

= (% =200+ %)) (%= (%+ %)=

Since the total volume of providing tourist sergice + X,
is always less thar, (otherwise both tourist agencies receive
negative profit (d)), the last formula shows that the contract
curve is determined by the conditior, —2(x + x)=0 or

X + X% =% /2. Earlier, the same condition defined maximum

joint profits of agencies in the tourism cartelg. imaximum
joint profits achieved on the contract curve. Ttisve is the

set of points, at which one chooses for interactioarist agen-
cies can decide only in the process of negotiation.

So, the developed models of strategies the inieratte-
tween two tourist agencies in the market providing service,
that enabled it to define the strategy of behasimd situation
(not) equilibrium of Stackelberg, point of equililom of Cour-
not and investigate the stability of equilibriuratsts.

IV. MODELS OF STRATEGIES THE IMPERFECT AND PERFECT
COMPETITION OF TOURIST AGENCIES IN THE BUSINESS OF
PROVIDING SERVICES

Assumptions models equilibrium of Cournot that isiur
agencies make decisions regarding the amount witssrthey
will provide, considering that some changes ofrtheiount of
providing service will not influence the amount mioviding
service of competitive agencies, in a case of gdlyait is
rather naive. Conversely, in the caseafpetition when there
are a lot of participants providing services itndeed possible
to believe that the actions of one of the tourggrecies will not
influence of the actions of others [9].

The competitiveness of agencies providing touesvises
is determined by the framework [11], within whiatnge agen-
cies are able to influence the market, i.e. on sesfrproviding
its service, primarily on its cost. The less indivél agencies
are influence by the market, where they providér thervices,
the more competitive market is considered. Thedsglevel of
competitive agencies in the business of providimgrist ser-
vices is achieved when an individual agency do¢snfloence
in it at all. This is possible only when many agesare pro-
viding services so that each of them in particdiaes not in-
fluence the value of the services, i.e. accepssdetermined by
supply and demand. This is called the fully contpetimarket,
and tourist agencies, operating in its terms, duwdscompete
with each other. If individual tourist agencies éahe ability
to influence conditions of realization of their @ees (primar-
ily on their value), they compete with each othmrt markets
where this opportunity is realized, is not considiecompletely
competitive [12].



Let's writethe Cournot generalization equilibrium a case
of N market participants providing tourist services [7]

c %o o N N . N
= J=LNV =a-b— %> ¥=——x;
X N+1I v=a N+1)6,Z:1:' N+1%S (13)
. b —
C, J=14L,N)= -d,i=1N
p(X, ] ) g O

We hope that interested readers can independeedyce
these formulas. In the case pérfect competitioni.e. when
N - o, then the limit transition in expressions (13)J)(\&
get that individual volumes providing services cetitpve

agencies — 0,i=1N, and cost provided services amounts tol?]
v¢ - a-by = ¢, that is equal to variable expenditures (because
%, =(a- 0/ b), while the total volume providing tourism ser-

vices by all competitive agencies amounts}ox® - x,, and
iON
the profit of each competitive agency amounts to
pOE, j=1LN) - -d,i=LN. (14)

This means, that every tourist agencies in thie pagvides
so small a volume of service that this service da#snfluence
its overall value; equilibrium cost of providingutdst services,
thus, equals marginal expenditures. Therefore,|ldped mod-
els of strategies the imperfect and perfect cortipptof travel
agencies in the business of providing serviceseaabled to
make informed management decisions.

V. CONCLUSIONS

1. Considered the features of constructing mathealat
models that describe the behavior of the diffestritegies of
competitive agencies in the business of touristises. These
rules depend on factors such as the number of mpekéci-
pants, the presence of impediments to entry andfiexn it,
the degree of influence of each subject on the svhmdrket in
general and at its own segment of business aetiviti par-
ticular.

2. Developed mathematical model of behavior stiategf
two competing agencies providing one tourism seq\ke re-
sults of which allows it to define the reactionasfe agency in
relation to the actions of its competitor. The reed mathe-
matical formulas by which we can determine the tieacof

one tourist agencies for a certain amount of piogidervice

to another agency, and vice versa.

3. We have developed a models of strategies higfirig

the interaction between two tourist agencies omiheket pro-
viding one service, that enabled us to define trategyy of be-

havior and situation (not) equilibrium of Stacketpepoint of
equilibrium of Cournot and investigate the stapitf equilib-
rium states.
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