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Abstract: The paper treats the consumer behavior after therenaf its preferences. There are
analyzed in terms of Marshall demand, the perfestlystitutable, the perfectly complementary, the
case of independently goods in the meaning oftytilhe case of separable goods in the meaning of
utility and the neutral goods. Significant for tfesults is that n goods are treated simultaneouishy
generalized utility functions instead the classtbabry.
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1. Introduction

The classical theory of consumer’s behavior intiefato the income analyze
usually the choice’s optimization from a basketwd goods situated in different
preference relations to each other.

Although the current theory requires that this onsesufficient, saying that for a
good fixed, the basket of other goods can be censitlas a whole, we will try to
impose a new approach, treating each of them iddaky.

We believe that this approach is more realisticabbse a change in the structure of
consumption of a good influence on each other gdudth separate prices and
specific dependency relations).

In the first part of the article we will briefly veew known results on the
application in Marshallian or Hicksian terms, thee customize and resolve these
issues for five categories of goods, namely: pésfeuibstitutable goods, perfectly
complementary goods, goods independent in the mgaoi utility, separable
goods in the meaning of utility and neutral goods.
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2. The Marshall Demand

Let a consumer faced with a choice of any numbejuaintities of goods &..,B,,

SC - their space consumption and the sale pricgs:,@. We assume that all
available income V can be assigned to act constngng, his preferences being
not affected by the size of V. We say, in this ¢dkat the demand for goods is
unmatched. Let also be a utility function U:S®.. Considering the budget zone

n

ZB:{(xl,...,>q1)DSC|Zpixi <V} we put the problem of determining the
i=1

consumption basket so that utility is maximum.

The problem becomes:
maxU(Xy,....X,)
n
2Px sV
i=1
Xq,000X, O SC

It can be show that while the function U is concave &@d— convex, then the
optimal solution of the problem is located on the borderezohthe budget,
satisfying the conditions:

maxU(Xy,....X,)
n
2hx =V
i=1
X1,..X, OSC

The new problem, is therefore to determine the functioextremes when the
variables are subject to links. We will apply the Lageanultiplier method.

n
Let therefore: L(x,...,xq,)\):U(xl,...,m)H\(Zpi i—Vj. The extreme conditions
i=1

are:
O_L =0,i= R
0X;
a_L =0
oA

from where:
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U, +Ap; =0,i=1,n

n
2. px -V =0
i=1
Un,; being the marginal utility corresponding to thié igood.
U . —
From the first n relations, we deduce——=1 | i=1,n and or otherwise:
P
U U
ml - .=—™" _the Second Law of Gossen
Py Pn
Solving now the characteristic system:
Um,l — — Um,n
Ps Pn
n
2.pX =V
i=1

follows the solution of the problem:

X, =10y, Pp V)

X, =f, (P Pn V)
n

The restriction of the function U at the hyperplang,x; =V has the same nature
=

asU, therefore it is concave. As this result, thenip (il,...,in) is a local
maximum.

3. The Hicks Demand

Let now the same consumer who wants a given Idvetility in conditions that it
is willing to allocate the lowest income to achigtseegoals. We will say, in this
case, that the demand for goods is compensatedideoimg the utility function

U:SC-R, and u the desired utility, the problem of determining tonsumption
basket so that allocated income be minimum is:
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n
min_p;X;
i=1 _
U(Xq,....X,)2U
X150 X, OSC

As in the previous section, we obtain that, while bbjective function is linear, it
is convex, in particular, so the optimal solutidntlee problem is located on the

boundary of the zone U{x..,m)za .

The problem becomes:

n
min 2 pix;
i=1 _
U(Xy,..,.X,) = U
X1, X USC

We apply the Lagrange multiplier method again alst,abecause the objective
function is linear, it has null second differentehd the preferred consumption
zone of any XKISC is convex. The restriction of the objective fimt at

U(Xy,...,%)=U is convex, therefore the stationary points of ltagrangian will be
points of local minimum.

Let therefore L(x...,%,A)=> piX; +A (U(xl,...,xn)—a). The extreme conditions
i=1

are:

or:

P +AU,,; =0,i=1n
U(xl,...,xn)—G:O

From the first n relations, we deduce:

- P 75
A=———,i=1n
U 1

m,i
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and or otherwise:

u U
—mL = =™ _the Second Law of Gossen
Py Pn
Solving now the characteristic system:
U ml — — U m,n
P Pn

U(Xy,-...X,) = U
follows the solution of the problem:

X1 = Gy(PyerrsPy L)

X, =0, (.- Py L)

The analysis of the two types of demands showsititaime hyperplane must be
tangent to the utility hypersurface.

Because the tangent hyperplane at an arbitraryt p@is parameters: l,...,Un
and the hyperplane of income;,.p,p, the condition of the problem leads to the
proportionality of them, so to the Gossen's Sedawl.

Another aspect that deserves to be consideredciedbnomic interpretation af
from the two methods of Lagrange multipliers.

n
In the case of Marshall demand, we have Q\:/pldxi . On the other hand, from
i=1

Gossen's Second Law:,E-Ap, i=1n therefore: AdV:—)\zn: pdx :zn: U, dx;
i=1 i=1

=dU or)\:—g—\L;. Therefore, in the case of Marshall demakdnultiplier is the

opposite marginal utility of income.

n
In the Hicks case, we have dQ=U, ;dx; . Again, from Gossen's Second Law:
i=1

Um=-Ap;, i=1,n which implies: dU:—)\i pdx, =AdV hence the same meaning of
i=1
A

4. The Consumer’s Behavior after the Preferences Nare
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4.1. The Consumer’s Behavior for Perfectly Substitiable Goods

Let be a lot of goods perfect substitutgs..BB,, SC — their space of consumption
and sale prices:p..,ph. If a consumer has an income V and directs hiscehaiter

the utility function U(X,... %) =aX+...+aXs, a>0, i=1,n.
We put the question of Marshall optimization to maxirthe utility.
We saw in that necessary and sufficient conditionsrfaximum are:
Um,l - - Um,n
Py Pn
n
lei i =V

which leads, because\+a, i:E to:

ﬁ = = &
Py Pn
zpi |:V
i=1
Like a conclusion, if%:...:% then all the points of the budget hyperplane
1 n

n
(il,...,in) where pX; =V are optimal components of the consumer basket.
i=1

P . a.

If O#=21n so that: 2271 then the system is incompatible, so there are no
Pi P

solutions inside the budget hyperplarte( zone bounded by the coordinates

hyperplanek

In this case, we consider the comparison of thgyutunction on the intersection
between the budget hyperplane and the coordingteesplanes.

Let therefore the partition 1={1,...,n}: IF0...0y, lp,nl=0 such thatu,vdl, we

have: 2 =& and Cudly, vOlI;, pt: 223 The partition of | consists of sets
pu pv pU pV

of indices for which ratios are equal.
Consider now thafuOl, CvOl; with p#t such that x20 si x,20. From the general

problem of extremes with links, we havg.i:i that conflicts with Jnl=0.
Pu. Py
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Following these considerations, it follows thatiil]l, such that ¥0 then x=0
OvOl-lp. In this case, the problem becomes:

A TRYIx [

P, By
2PXy =V
ump

with the optimal solution(iu)uDI consisting of all data points locus given by
p

> puX, =V, the maximum utility being: U2 a,x, . Comparing the maximum

ud, ud,

utility values, corresponding to all elements oftpian, we obtain the optimal

consumption basket. This problem is very simpleus‘[moting)\p=i Cudl, we
p

u

have gAjp, therefore U= A px,=A,V. From these facts, we will get the

ut,

maximum utility forA;=maximum. We then compare the values\pfor each of

the elements of the partition of I, the correspogdiocus being > p x, =V
utl,

corresponding to p such thgEmaximum.

In particular, for two perfectly substitutable gspdve have: 2 =22 |f this
Pr P2

condition occurs, then the optimal consumption basgk given by pairs(il,iz)

n
where > pX; =V . If % 2% \ye have the following situations:
i=1 Pr P2

« 252 jnyolves the optimal consumption bask@i,iz){X ,OJ :

pl p2 1

e %<2 jnvolves optimal consumption baskétl,xz):(o,lj .
P. P, 2

4.2. The Consumer’s Behavior for Perfectly Complenmgary Goods
In the case of perfecty complementary goods, we veha
U(X1,...,%)=min(axXy,...,a&X,), 8>0, i=1n.
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Let the budget hyperplané p;X; =V and U>0 — fixed.
i=1

Let consider now the poiri:(il,...,in) for which: ax, =... =aX, =U.
We have therefore (il,...,in):uo. The condition thatx to be on the budget

n N n.
hyperplane is pX; =V or otherwise:z& U, =V where: Lé:nL.

i=1 i=1 & Pi
Za

Let then show that if (x..,x) belongs to the budget hyperplane, then the
maximum utility is LF% and is obtained forY:(il,...,in) where
z i

i=1 a

- \Y, .
X; = JJ=4n.

a Syt
Jgai
Let therefored px;, =V or else:zn“ai %xi =V and note, for the simplicity!o—i
i=1 i=1 i a,
=g and a;=y;. We have:} qy; =V . Suppose now thatl<i<n such that iytnL
= 2.0
i=1
\V ., — . n n V 1 n .
If y=2——, i=1n then: V=3 qy, 2> 0 7—=75—2qV =V from where:
2.4 To2d 29"
i=1 i=1 i=1
vV . — -
yi=——, i=1,n - contradiction.
gqi

where:

Therefore: l<j<n such that: iyan. In this case: g=y<

Zqi 2.q
= i=1
. \/
U(Xq,....%)=min(aXy,...,aXn) < —— =Uo.
gqi

After these facts, we obtain that any point on the budget hyperpiéerent from
X will have a lower utility.
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In particular, for two perfectly complementary goods, we have:

%, = \Y _aV andx, = \ _ &V
al(p”sz pa, + P2 az(pw'ﬂ Pa, + P2y
a a a a,

4.3. The Consumer’'s Behavior in the Case of Goodsidependent in the
Meaning of Utility

In the case of this type of goods, the utility ftioe is:
U(Xq,... %) =F1(X0)+...+F(x) with f0C*0,0), " <0, i=1,n and §(0)+...+£(0)=0

Because W=f (x,), i=1n, the necessary and sufficient conditions are:

P, Pn
2px =V
i=1

In the particular case of a utility function of tfogm:

U(X0,Xaro %)= X + X3 + ..+ X% with oi0(0,1), i=1,n

we have:
ax Tt _apxgpt
Py Pn
n
2bX =V
i=1

1

a;-1
Noting with A the common values of the ratios, we get:—-(f—i)\j ,
o.

i
1

— n T
i=1,n. From the income relationship: p, (ﬂ)\]q =V where:
i=1 i

q;
a 1

n p% 1 —
Zp| - )\ai—l:V
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If A is a strictly positive solution of this equatichen the final solution is:;x
1

(ﬂXJH, i=1n.
a;

4.4. The Consumer’s Behavior in the case of SepairabGoods in the Meaning
of Utility

The separable utility function for such goods is:
U(Xg,... %) =F1 (1) C1.HL(X) with f;00C%(0,00), f,(x)>0 Ox>0,
f" <0, i=1,n, f,(0)C1.f,(0)=0
f.f
and the quadratic form: I—%f—'zf + Z#EiEj is negatively defined.

i=1 1 i,jzlfifj

The necessary and sufficient conditions for maxmare:

or otherwise:

SLEU

plfl pnfn
2px =V
i=1

In the particular case of the Cobb-Douglas function

U(X1, Xz, %)= X, X0, >0, Y, <1
i=1

we have:
S E R o
PX | PX,
épi i =V
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Noting withA the common value of the ratios, we gex;=pc;\—‘ ,i=1n hence from

n
na. Zai
the equality of the budgetZT'zv that is: A= ':i/ , Finally we get: x

i=1

4.5. The consumer’'s Behavior in the Case Neutral @ds
In the case of neutral goods,B.,B,, the utility function is:
U (X1, %) =F(Xm+1,0.-1 %)

n
where f is of class €and concave. Because in the budget hyperplahex; = \%
i=1
the neutral goods consumed financial resourcesowitto bring more utility, the
optimal allocation will exclude from the analysiadathe optimization problem
becomes:

oo
_dx m+l — = ax_"
pm+1 pn

2PXx =V

i=m+1

5. Conclusion

The results obtained from the above analysis pesvitie optimal allocation of the
demand of Marshall type, pointing out that in tlese of perfectly substitutable
goods proportionality coefficient the allocationpdads of the proportionality of
the coefficients of the utility function with googsices.

If for perfectly complementary goods the issueeisotved completely, in the case
of goods independent in the meaning of utility, fteblem reduces to solving a
nonlinear equation whose solution determines theahallocation.

The last two issues of a general nature, spedificlrmulated the optimal
conditions.
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