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V. Lisovska, V. Stasiuk. Study one of the model of rational consumer behavior in the market.

The article investigates the function of consumer utility with a standard budget constraint. In this paper,
we study the example of the consumer choice of essential goods and luxury goods, the question of whether
demand for essential goods will be limited if the income tends to infinity is investigated. The basis of consumer
choice of the buyer is its advantages. The choice of the consumer is determined both by its advantages, and by
the price of the chosen product, and also by its income. It is assumed that such a choice brings the buyer the
greatest benefit in terms of budget constraints.

In this paper, we consider one of the models of consumer choice, which characterizes the features of the
consumer's optimal choice in different situations. At the same time, we believe that one product is cheaper than
another. In particular, the question is whether these products are interchangeable (mutually polled), or normal
(valuable or inferior) or Giffen goods. It also turns out the question of whether the demand for each product
depends on changes in prices for another product.

The function of consumer utility of a certain type is investigated. An example of consumer choice of
essential goods and luxury goods is considered. In particular, we consider a consumer set of two products. It is
proved that if the income tends to infinity, then the demand for essential goods is limited and tends to a constant
value, and the demand for luxury goods increases unlimitedly.

The relationship is proved, which means that at the point of contact of the budget line to its indifference
curve, the slopes (angular coefficients) of the lines (the indifference curve and the budget line) are the same. It is
shown that the demand for the first product does not depend on the price of the second product, and the demand
for the second product depends on the price of the first product.

JHicoecvka B. II., Cmaciok B. /I. Jocniosycenna oouici modeni payionanvHoi nogedinku cnoxcueayia
Ha pUHKY.

Y emammi Oocnioscyemovces yHKyian cnoscusuoi KOpucHocmi npu CMAHOAPMHOMY OH00NHCEMHOMY
obmedicenni. B oaniil pobomi susuacmvbcsi NPUKIA0 CRoACUB4020 UOOPY Mosapié nepuioi nompebu i mosapis
PO3KOULT, 00CTIONCYEMBCA RUMAHHS NPO me, Yu OyOe NONum HA mosapu nepuioi nompedou 0OMenHceHuM, Ko
00x10 npamye 00 Heckinuennocmi. OCHOB0I0 CHONCUBYO20 BUOOPY NOKYNYSL € 1l020 nepesacu. Bubip cnocusaya
BU3HAYAEMbCA SK 1020 nepesazamu, max i yinoio oopanoi npodykyii, a maxodc oeo doxooom. Ilpu yvomy
NPUNYCKAEMbCS, WO MaKull eudip NpuHOCUMb NOKYNYesi HAUbiNbuly KOPUCHICMb 8 YMO08ax O0100dCemHoco
0OMedHCceHHsL.

B oaniit pobomi posensdaemucs 00Ha 3 MoOenell cnoxicusuo2o subopy, wo XapaKkmepusye 0cooaue0cmi
ONMUMANbLHO20 6UOOPY chnodcusada 6 pisHux cumyayiax. IIpu ybomy esajdcacmo, wjo 0oun moeap deuiesuie
iHwozo. 3okpema, GUEUAEMbCA  NUMAHHA ~NPO  me, YU € 6KA3AHI  MOBAPU  B3ACMO3AMIHHUMU
(63A€MOOONOBHIOBATILHUMU), YU HOPMATbHUMU (YIHHUMU ab60 manoyinHumu) abo mosapamu ligpghena. Taxoouc
3'9C08yEMbC NUMAHHA NPO Me, YU 3a1eHCUMb NONUM HA KOJMCHUL MOo8ap 8i0 3MIHU YiH HA IHWUL mogap.
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Jlocriosicyemvest Qhynxyis cnoocudyoi kopucHocmi neenoco eueandy. Pozensdoaemvcs npukiad eubopy
cnoodicusayem mogapie nepuioi nompedu i mogapie posxouti. 30kpema, po3eni0acmvbCsi CRONCUGHULL HAOIP I3 080X
mosapie. [{oeedeno, wo AKWO 00Xi0 NPAMYE 00 HECKIHYeHHOCHI, MO NONUM HA MOo6apu nepuloi nompeodu €
006MedHCeHUM | NPAMYE 00 CMANOT GeIUYUHU, A NONUM HA MOBAPU PO3KOW HeoOMedceno 3pocmac. Joeederno
CRIBBIOHOUICHHS, sIKe O3HAYAE, WO 6 Mouyi 00muKy 0100xcemuol npsamoi 0o iT kpugoi 6audyxicocmi, HAXumu
(kymosi koe@iyicnmu) ninii (kpueoi 6aiidysxcocmi ma 6100xcemuoi npsmoi) oonaxosi. Ilokazano, wo nonum Ha
nepwull moeap He 3anexcums 6i0 YiHu Ha Opy2uti moeap, a NONUm Ha Opy2utl Moeap 3aiexHCumsy 6i0 YiHu Ha
nepuiutl mosap.

Jucoeéckaa B. II., Cmaciox B. ]J]. Hccnedosanue 00HOU MoOenu payuoHAIbHO20 NOBEOCHUS
nompebumenn Ha pvlHKe.

B cmamve uccredyemces ynxyus nompedumenbcko noaesHoCmu npu CmanoapmHom 0i004cemHom
ocpanuyenuy. B Odannoti pabome uzyuaemcs npumep ROMpPeOUMENbCKO20 blOOpA MOBAPO8 Nepeoll
HeobX0ouUMOCmU U MOBAPO8 POCKOWIU, UCCAeOYemcs 8ONpoC O MOM, Oyoem i Cnpoc HA Mo8apvl Nepeol
HEobX00UMOCIU O02PAHUYEHHbIM, eClu 00X00 cmpemumcsi K Oeckoneunocmu. OCHOBOU NOMpPeOUmMenbcKoeo
evlbopa noxynamens SGIAMCA e20 npeumywecmeda. Buvlbop nompebumens onpedensemcsi Kak —e2o
npeumMyuecmeamu, max u YeHou eblOpaHoll npoOyKyuU, a makice e2o 0oxooom. Ilpu smom npeononazaemcs,
YUMo Maxou 8blO0P NPUHOCUM NOKYRAMEIO HAUDOILULYIO NOIb3Y 8 YCA0BUAX DI00IHCEMHO20 0ZPAHUYEHUS.

B oannou pabome paccmampueaemcs o0oma u3z mooleneli NompedOUMENbCKO20 6blOOpda, Umo
Xapaxmepusyem 0COOEHHOCMU ONMUMALLHO20 GblOopa nompebumens 6 pasuvlx cumyayusx. Ilpu smom
cuumaem, umo 0O0uH moseap Oewiesie Opy2020. B uacmmocmu, uzyuaemcsi 6oNpoc O MOM, SGISAIOMCS
VKA3aHHble — MOBAPbL  63AUMO3AMEHSEMbIMU  (63AUMOONBLIAEMbIMU), UL HOPMATbHBIMU  (YEHHbIMU  ULU
manoyennvimu) uiu mosapamu I'upgena. Taxoice sblsicHsIeMCcs 6ONPOC 0 MOM, 3AGUCUM JiU CAPOC HA KANCObIL
moeap om uU3MeHeHUsl Yer Ha Opy2oll mosap.

Hccnedyemes gynkyus nompebumenbckol noaesHocmu onpeoeiienHozo euoa. Paccmampusaemcs
npumep 6vlbopa nompedumenem MmMo8aApo8 Nepeoll HeoOXOOUMOCmU U MOo8apos pockowu. B uacmuocmu,
paccmampueaemcs nompeodumenbCKuti Habop u3z 08yx moseapos. Jokazano, umo eciu 00X00 CMpeMumcs K
bOecKoOHeuHOCmuU, MO CHPOC HA MO6Apbl Nepsol HeoOXOOUMOCMU SAGISAEMCs 0SPAHUYEHHbIM U CIMPEMUMC K
NOCMOAHHOU 8eIUYUHE, A CAPOC HA MOBAPbL POCKOWIU HEOZPAHUYEHHO 603DACTAEn.

Jlokazano coomuouternue, KOmopoe o3xHauaenm, Ymo 6 mouke KACauust 6100HCemHOU NPSIMOLL K ee KpUGOU
bespaznuuus, HAKIOHbL (yenosvie Kod(ouyuenmsl) Aunull (Kpusoil 6e3paziudus u 01004HCemHOU NPAMOLL)
oounaxosbl. [lokazano, umo cnpoc Ha nepeviii Mogap He 3aUCUM OM YeHbl HA 6MOPOL mMosap, d CHpoc Ha
6MOPOT MOBAP 3A8UCUM OM YEHbl HA NePEblll MOsap.

Articulation of issue. One of the major elements of any economic system are the
consumers. There are different mathematical models of consumer behavior of a separate
person. The major problem of the rational housekeeping by the consumer lies in the question
how much of available goods s/he should buy during the certain period of time, having the
stated prices and consumer income (Ponomarenko, Perestiuk and Burym, 2004).

Assume that the 7 - is a consumer income (capital), which she is going to spend on
purchasing of goods. The prices of the goods are considered to be stated. Taking into
consideration the structure of prices, income, and personal advantages, the consumer buys the
certain amount of the goods, and mathematical model of such his/her behavior is considered
to be the consumer choice model. Let's review the consumption bundle that consists of two
goods. It is widely thought that the consumer can say about these two bundles, that one of
them is more desirable, than the other one, or the consumer just does not see the difference
between them. The sum of these consumer bundles (x,,x,) consists of a function U(x,,x,)
(the so-called consumer utility function). Each consumer has its own utility function. The task
of the rational consumer behavior on the market lies in choice of such consumer bundle
(x/,x,), which maximize its utility function with the stated limitation of budget (Zamkov,
Tolstopiatenko and Cheremnykh, 2001).

Analysis of the last publications related to the issue. General theory of the
consumer choice has been analyzed in particular, in works of Zamkov O., Tolstopiatenko A.,
Cheremnykh Yu. (2001), Kolemaev V. (2005), Lange O. (1967), Ponomarenko O., Perestiuk
M., Burym V. (1995, 2004), Tsurikov A., Tsurikov V. (2002, 2004).

Kolemaev (2005), in which the number of the most widespread mathematical
economic models, related to the theories of consumption, production, saving, general
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economic equilibrium, etc have been analyzed. The necessity of exact quantitative models
while housekeeping and managing of business operations have been realized long ago.
Consumers are the one of the major elements of each economic system. Mathematical models
of consumer behavior (that can be a person, family, household, etc, members of which have
one for all of them total budget) have been analyzed in publications of well-known English
economist Stone J. R., Slutskyi E. E., Kolemaieva V. A. and others. A number of important
examples, which bring into the open the peculiarities of optimal consumer choice in different
situation (Ponomarenko, Perestiuk and Burym, 2004) have been analyzed in this scientific
work.

The example of consumer choice of the goods of prime necessity and luxury goods
have been studied in this research paper, as well as the question about whether the demand for
the goods of prime necessity can be limited, if the income / — +oo, and also the issue
whether the specified goods are interchangeable (complementary goods), or normal ones
(costly or of low value) or, maybe, Giffen goods. In this paper also has been done an effort to
elucidate a question, whether the demand for each product depends on the price changes on
the other product.

Problem definition. In this scientific paper has been analyzed one of the models of
consumer choice, which characterizes the peculiarities of the optimal choice in different
situations.

Let's analyze the example of consumer choice in the space of two goods R’ in the
case of utility, which has been given by the function
U(xlsxz):xla'xzﬂﬂ'(x1+ﬂ_a)7ﬂa X, X, 20, (1)
where «a, f meet the requirements: & >0, > « . Therewith we consider the one good to be
cheaper than the other. We need to find out the demand function x;, which maximize the
utility function (1) with the stated budget limitation:

2
D.px <1, )
i=1

where p;, - is the price for unit i of the certain good, [ - is the amount of profit, as well as to

find out, whether the demand for each good depends on the price changes on the other
products, and also to investigate the demand functions for / — +oo. Also we are going to
clear up the question whether the goods are interchangeable ( so-called complementary
goods), or normal ones (costly or of low value) or, for example, Giffen goods.

General material of the research.

The consumer with the general multiplicative function is under the review in the Stone
consumer model

U(x),X,.x,) = [ [ (r =%) (3)
i=1
in particular, the next Stone demand function has been studying
U(ylayz):(yl_al)Cl '(yz_az)cza 4)

where (a,,a,,c,,c,) - are the defined constants, moreover ¢, +c¢, =1.

Let's discuss, in particular, the example of the choice of goods of primary necessity
and luxury goods done by the consumer. Let's consolidate the goods of primary necessity into

complex goods No. 1, and luxury goods - into complex goods No. 2. Let the x,,x,- to be the
amount of units of the goods No. 1 and No. 2, and p,, p, - are the prices of the one separate

unit of goods No. 1 and No. 2 correspondingly. The choice of the goods of the primary
necessity and luxury goods can be represented by the next utility function ( 1).
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Let's consider that the income (capital) 7 of the consumer, which he is ready to spend
to purchase the goods, exceeds the cost of minimum subsistence basket x =(x,,x,)>0,
which means, that the standard budget limitation takes place

px, +p,x, <1 (5)

The problem of the consumer choice can be substituted by the problem of the
constrained extremum of the function ( 1 ) upon the condition ( 5 ). Let's determine the
demand functions x; =¢,(p,, p,,1), x; =¢,(p,, p,,I) in consequence for the goods No. 1
and No. 2, which characterizes the optimal consumer choice. This problem resolve into the
search for the maximum of utility function ( 1 ) with the budget limitation (5).

Let's use the Kuhn-Tucker theorem, which has given all necessary and sufficient
conditions for the optimality of the solution x;,x, of the problem ( 1), ( 5 ). Lagrange
function upon the conditions (1), (5) looks like (Lisovska, Perestiuk, 2009)

2
L(xl,xz,/l) :U(xl,x2)+/1(1—2pixi), (6)
i=1
which means
L(x,x,, ) =X x4 + f=a) + A = pyx, = p,x,) . (7)
Let's find the partial differential coefficient G_L’G_L,G_L :
ox, Ox, OA
oL u o - a -p-
gﬁ%ﬁ (a-x7"(x, + f—a)" +x7(=p)-(x, + f-a))"" - p,,
1
oL o _ o
—=x'(x+f-a)” - (B-a)- X —Ip,,
Ox,
oL
a =1—p;X; — p,X,.

The necessary conditions for the optimality of the solution x;,x, and multiplier A’

are the equality to zero of all partial differential coefficients for all variables (Lisovska,

Perestiuk, 2012): 6_L = 0,6—L = 0,6—L =0.
ox, ox, oA

The optimal consumption (x;,x,) satisfy the system of equations:

x; _ ., g+ p-a)” w

(@2 (4 o) e IO gy 2o,

X, x+p-a

X" -5

M (q+p-a)” - (B-a)-Ap, =0, (8)
2

I—px —p,x,=0.

The solution of the system (8) lies on the line /-px, —p,x,=0, or

]xl + Ixz =1/, the so-called budget-constraint line. A pair of data values (x;,x,), that

b P
are the optimal solution of the system (8) with the meaning A" is the adherent point of the
budget-constraint line to the indifference curve U(x,,x,) =U(x,,x,) =const.
Taking into account ( 1), the system ( 8 ) will appear as
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a U a p
—U+——-(-f)—4p, =0, U —————|=1p,,

X, x+p-«a A=, (xl x1+ﬂ—a] !
U -
—(f-a)-Ap, =0, or U - P =Ap,, from where
Xz xz
DPyX, =1—px, PyX, =1—px;,
vu_ x(x+p-a)
2 A pea)—x B
U
Y _ PyY% ’ )
A p-a
D2Xy =1—px,.

Let's insert p,x, from the third equation of the last system into the second one and

then % from the second one into the first one, and will find

pyX, =1-px,

U [-px

— = An (10)
A p-a

I-px _ px(x+f-a)

p-a ax+a(f-a)- [
Now let's solve the last equation of the system ( 10 ) in relation to x;, :
I-px, _ px(x+f-a)

B-a oax +a(f-a)-pfr’

(I =px)-(a=p)-(x, —a) =~(a =) px,(x, + f - ).

As far as [ > a (according to the condition), we are going ot divide the last equation
onto a— B, willget (/ —p,x,) (¥, —a) =—p,x,(x, + f—a), or

I-x, —ple —la+opx, +p1x12 + p,px, — p,ox; =0, x({+pp)=I1a, from
where
I
XY= (11)
I+pp

Will insert ( 11 ) into the first equation of the system ( 10 ), will carry out the
sequential transformations and will find out x, :

o4
I+ fp, _ I(I+ fp, —ap,)
12 p,(I+ fp,)

I-p, -

X, =
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2=1(1+P1(ﬂ—05)). (12)
p2(1+ﬂpl)
As far as
2 1+ p-a)
. * R . I
lim X, = lim =/[—]= lim —————5—=x
I — 400 [ — +o0 Pyl + P51 S 1 bpy
Pyl +)
1 [2
lim x5 = lim la :[E]: lim =, that is why the second good is
[ — 4o ]—)+OOI+/8p1 © ] > 4o ﬂpl

I+—
1

"the luxury good", and the first one is not "the luxury good". It is "the good of the primary
necessity".

So, the demand function for the goods of primary necessity x; can be identified

through the formula ( 11 ), herewith we have the next situation, in which the demand for the
first good does not depend on the price for the second one, and the demand function for

luxury goods x, - according to the formula ( 12 ), from which we can see, that the demand

for the second good depends on the price for the first one.
Then the optimal Lagrange multiplier

r U UB-a)p,U+fp) _(B-a)U+fp)

J 225 p U+ p(f-a)) I(I+p(f-a)
As far as
x| lof

md 2 :_1(1+p1(ﬂ—a))<05

- 7 < 0 2
o (+pp) P, py(I+pf)
then each good (the first one and the second one) are normal, which means that the
increasing of the price leads to the decreasing of the demand on this good.
Let's analyze the demand function (10) of the first good. Its partial differential
coefficient for the income looks like
ox;

o _ol+fp)—la__ ofpp, and ——>0, because a,f,p, (and
ol (1+p1/8)2 (1+ﬂp1)2 ol
because of that their product also) more than zero. In such a case the demand for the first
good with the increasing of the income increases, that is the first good is normal, moreover,
costly good. Otherwise, the decrease of income leads to the decrease of demand for the first
and for the second goods. The normal good cannot be the Giffen good.

] ox,
Will find out —:
ol

o, QI+pB-ad+pf)—-IU+p(f-a) 1 _

oI (I +pp) P
_20+1(B-a)p +2p B+ pi fB-a) 1" ~1(B-a)p, _ " +2IpS+pifB-a)
p2(1+p1ﬂ)2 P (1+plﬂ)2 ’

because f > a.
So, the second good is the normal good too, and also costly good.

. ox, ox,
Will find out —= and —=:
apl op 2
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ox,
_:O’
op,
o, 1 I(f-a)I+fp)-'+Ip(B-a)p _ 1
“a _ 1(B - 1 — ) —
o, P, (1+p1ﬂ) p2(1+plﬂ)2 Uh-a)+ mpf-a)
U+ p(B-a)p)=——— (P~ la+ p,f’ - paf-1f-p,S + paf) =
p,(I+pf)
I’a

— <
p,(I+ plﬁ)z

Indirect consumer utility function looks like:
V(p, ) =U(x],x;) = ()" () “(x) + f-a)” =

:( I ]“(1(1+p1(ﬂ—a))f“( la +ﬂ_aJﬁ:
I+pp p,(I+p ) I+pp

_ 1°a“I" (I + p,(B—a) “(I+ p,B)’ Pa“ps I+ p,(B-a)’™
U+ p B " pl“Ua+1B—la+ppB-a)’  pl(BU+p(B-a))

which means

2

1Y @
UG ) =( J lop,) (13)
p.p) U+ p(B-a)”

After the differentiating of the last equation for the variable 7, will get

v (ap)" a( 1’ J

o ()" A\ U+ p(B-a)”
_a’ paﬁﬂfﬁl(ﬂpl(ﬂ Q)" —all+p(B-a) 1B _
g (I+p (B-a)™

_a’ P S I (f-a)d+pB)
g (I +p(B-a)™

, oV
along with that — > 0.
ol

9

From the second equation of the system (9), taking into consideration (11)- (13) will
find out

L UB-a)__ p-a ,(1}” (ap,)"

I=pxy g, da \pp) U+pB-a)”
+pf
_Boa)lapp)  ep)  _17B-aUapf) @ ey p

P+ f-Ipa (0B U+ p(B-a)  U+p (B B’

co-boundary consumer income utility function.
ov
So, now we have the next, A =—.

Let's find the co-boundary consumer utilities from 7 —those good, and, taking into
consideration (11), (12), will get the correlation
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1 1
e (14)
p, Ox; p, Ox,

Really,

Sf = a(x)) () + )+ () () (A + o) =

G N P o U™ I+ p(Ba) y
T pmay O T T ey
(@-p) Ja-la-afp, __I'a™ 1"+ p(B-a)"”
B-la+pp—afp +1a)  — 1+pp U+p B pi U +p P
I+pp
(. (a=p)-app) _ 1"'U+p(f-) a"a(f-a)pB _
U—ap,+p.p)BY " A+pB)" 7l U+p BB U+ p(f-a)
I+pp
_a‘B-ap” U+pp) _,
B’ pi (I + p,(B—a))™

X

I+ p, (ﬂ—a))jﬁ_a_l

oU la “(ﬂ_a)( p.(I+p,f)
—*=(x:‘>“<x:‘+ﬁ—a>‘ﬂ<ﬂ—a><x§)ﬁ‘“*=[ j S -

ox, I+pp la g
p—a+
I+pp

_ et (B-a) 1" (I + p(B- )’ _ a"(B-a) " U+ p,p)
a 2 B B . p-a-1 _ a+l *
I+pp) (I,B —la+ ]171 fp —ﬂ paf+ m} DB 4 p By B P I+ p,(f-a))

So,

U oUu 1 aU_ 1 oU
P2y T e b ox p, oxy

Summary. The set of two goods have been analyzed. The consumer utility function
have been investigated ( 1 ). Have been proved, that for / — +oo the demand for the goods
of the primary necessity is restricted and tend to ¢, and the demand for the luxury goods is
unrestrictedly increasing. Has been proved the condition ( 14 ), which means, that in adherent

point of budget-constraint line, which can be described by the equation I — p,x, — p,x, =0,

to its the indifference curve U(x;,x;)=const slope terms of the lines (of the indifference
curve and budget-constraint line) are similar.
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