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Abstract: This work aims at clarifying the main theoreticapacts of the monopolistic competition Dixit-
Stiglitz type; this is considered a reference paineconomics theory, and also a basis in the fardield,

that is New Economics Geography. The subject h&lpsn extent the economic research in modeling the
international trade. We must mention that in trapgr we are focusing only on the demand.
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General Framework

We consider that the economy consists of two tefalt entities, which could be two regions, two
countries, as well as two sectors, alleged induairy agricultural. The consumers from regions are
represented by workers and farmers. The farmersvext an income for the job done at the farms in
the regions from where they are. They can playubldorole: as farmers and as workers at the farms.
As they are the owners are employees of that fdine. income flow of the farmers is a part of
bilateral transfer: they are receiving an inconugrfithe owners, i.e. a wage; in turn they are affgd
work, a service. Farmers’ owners are using workheffarms, in order to produce agricultural goods
under monopolistic competition conditions and iasiag returns of scale. The agricultural goods are
sold to the consumers from both regions and therea transportation costs. Taking into account the
presumption of perfect competition in this sectitwere will be an agricultural good which is not
differentiated. The work used in this sector isspraed to be immobile between regions. There is also
an industrial sector, which consists of numberarhpanies, each of them producing a different good,
i.e. a single good for which they used only lahorler internal scale economies. These presumptions
make the companies to act under monopolistic catigetin order to establish the price of their
products. Industrial goods are different, and eammpany activating in this sector are producing a
single good, i.e. a single variety of industriabdoThe trade between sectors assumes transpst cos
The labor employed in this sector is mobile betwssttors.

In order to view the assumptions is useful to dthes schematically diagram of the core-periphery
model, where we insert only the types of competitis in figure 1.
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Sector A —agricultural
- perfect competition;
I - constant returns of scale

Agricultural labor
immobile facto

S Sector M —industry
-monopolistic competition of type|
Dixit-Stiglitz;;

- Increasing returns of sce

Industrial labor
mobile facto

Figure 1. Diagram of the core-periphery model

The Demand

Consumers from both regions record preferencegpef Cobb-Douglas for the two types of goods, as
follows:

U=MHtATH;, 0<pu<1 (1)
where:

M represents an aggregated by the form of an imdleconsume from industrial goods. A represents
consumption from agricultural good,is the share from expenditure or from income pitinchasing
industrial good, and represents a fundamental petexnin core-periphery model. Implicitlyl — u)
represents the share from consumers’ income witlchaging agricultural good. It can be
demonstrated the influence of the paramgterhich represents an exogen variable in this mdael
maximizing of the utility function of the consumend expressed by relation (1) under income
restriction, which is supposed to be:

Y=G+«M+pixA (2)
Y represents income, G is a price index of indakgoodsand p4 is the price of agricultural good.
Under these circumstances it can be expressedrangegfunction:
L=M;FAY L A(G*M+pisxA—Y) (3)
which by partial derivation by M and A will give:

daL
W = “M#—lAl—# 4+ A6 =0
a

o7 = (L= 1OMMA™ + 2% p, = 0 (4)

Those relations cause:

m=ta=50 5
A

In other words, those relations demonstrate thataptimum for consumers to allocate a shaweith
purchasing industrial goods, atitl— ) with agricultural goods.
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Graphically, the amount of A and M are refined lage in what utility curves for various value of
are intersect with the line of income restrictieag the figures 2 and 3
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Figure 2. Utility for various amount of u — Figure 3. Utility for various amount of u -
share of expenditure with industrial goods share of industrial goods and income
restriction

We are mentioning that all graphics and applicatiare done with Maple, version number 12.

Next we approach the way of choosing the industaleties, i.e. the manner in which the income
allocated for industrial goods is spent, in ordeptirchase industrial varieties. The process islaim
as the one above, the only difference is basedheract that we shall assume that the quantity from
industrial goods, M represents a subfunction oveomtinuity of variety from industrial goods. We
shall note with m(i) consumption from each varieggnerically noted with i, and the number of
variety noted by n. Subfunction of M is a CES onhe, having a substitution coefficient between
varieties constant. In such circumstances M catelfieed as follows:

M = [fonm(i)pdi]% ; M= (ng(i)”)%; 0<p<1l (6

The former definition is applied to continuous \egwof varieties, and the last form to discrete esilu
choosing of one or other, which will not affect @asearch in this paper.

p represents the intensity of preference for vasetirom industrial good of the consumer. It is
appreciated that as goes to 1 industrial goods, differentiated areselsubstituible, and as fpr= 1

are perfect substituible for any two varieties. ©@hsgly, in the extreme cad¢ = fon m(i)di suggests
the fact that variety does no matter for consuntiityu Otherwise, the consumer records the same
level of utility, that is: either consums 50 unftem a variety or one unit from 50 varieties. Insth
case,p goes to 0 the desire to consume a great variety fndustrial goods increases. Locatiorpof
parameter between these cases, to be less, thas neavarieties are imperfect substituible andeto
positive meaning that the varieties are substikudihd not complementary. By a notation we shall
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considera which is elasticity of substitution between anyrpaf varieties, which is constant and
positive.

In order to establish the manner of allocationhaf income between industrial varieties, we shak no
by p(i) the price of one variety i, which is ena@dsin field i=0..n, so as one consumer will have an
income:

Y =pAA+ [ m@Dpdi (7)

A consumer which has the target maximizing of comstion from industrial goods M, under the
income restriction, or minimizing the cost in orderobtain industrial varieties, will register anfition
Lagrange as:

L) = [ m@p()di + A[[f, m()Pdi]* -M]  (8)

for the good i, and respectively

L) = f; m()p()dj + l[[fonm(i)”dj]% -M] - (9)
for the good |.
By partial derivation in function of m(i) and mghd equals with zero we will obtain:
p() =m@®°~Y p() =m@P~" (10)

The relations (10) can be transformed in equalitiyeen marginal rate of substitution and prices of
two varieties:

m@P~ _ p@)
m()P~t ~ p(j) (1)

In the relation no. 6 if we express m(i) from tledation (11), and substituted in the initial resian,
(i.e. in relation no 6), then we will obtain:

1
m() =—2L0— M (12)
[Jy p(©®~Dai]P

This relation (12) represents the function of conga¢ed demand for variety j from industrial good.
By transforming, we multiply both side with p(jn@integrating over all goods j we obtain:
1 P
L He-o* ~Nori o PGP Ddj
m(Hp(j) = %M; fonm(l)P(l) =2——FM
[y PP~ Dailp [y PP DailP

_p_ (1)
Jo mp() = [fy p()®Ddi] » M (13)

It can be assess the right side of relation (13 poduct between quantity of industrial goodsrid a
an aggregated index of the price. A variable Glzadefined as:

(p-1

G = p@Fdi] ¢ = [ p@"

In such circumstanes, the demand for a variety josexpressed using relation (12):

1
? aijao (14)

m(j) = CLyeom = EL)=ou (15)
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But takin into account the relation (5), in whikh= “G—Y,we obtain:

) 1 _uy j Y )¢
m(j) = (pT(]))(p‘”% = (pT(]))_”% =Wy 523-1) = uYp()~’G¢Y
for je [0,n] (16)

As being written so, or under a particular form fowariety, let say 1, m(1a¥'p(1)"°6-D, the
demand is related:

a) by the income spent for purchasing of the indusgoads LY;

b) by the price of variety j, p(j) or p(1);

¢) by the amount of parameterelasticity of substitution between varieties;
d) by index price of industrial goods G.

The Ways of Action on Demand
The ways of action on demand are analyzed below:
a) Relation between demand of one industrial waaed income spend with purchasing of goods.

Studying relation (16) there can be noticed thaj) rihe demand of one individual good j is an
homogeneous function of first degree wjth - the income allocated for the industrial goodshié
income increases with k % and the demand increaisesame k %. This interaction could be seen in
graphic no. 4, in which income increases two timesfrom 2 at 4 units, and the demand for thedgoo
j increases from 25 at 50 units.

2004
150+

100+

cererea g

504

oz 4 & g 1
wenitul alocat bunurilor industriale mu¥

Figure 4. The Dependence between allocated incomedademand
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b) Dependence between price and demand of ondyarie

Relation (16) can be written sa(j) = p(j)~?(G¢“~PpuY), which contains under paranthese an index
price of all industrial goods G and the income @dked for purchasing industrial goods both of
them constantly assumed, because for an indivifitral are macroeconomics indicators, so as the
individual firm taken them as given. In such cir@iamces, the demand function for an individual
variety j can be express as:

m(j) = const p(j)~°
and in particular for a variety 1 as:

m(1) = const p(j)~°
- O _2® 1701 om() m@Y, (9@ PO _
From relation (11% =0’ = 1/(1-p) results(am(j) : m(j)) : (ap(j) : p(j)) o
So, the elasticity of the demand depends on thettiat the price is a constant amount and equdl wit

0. The dependence between price and demand forugagimount ob, respectively for 2, 4 and 6 as
in figure 5, in which it assumed constant equahwis0.

200
150 - :

100

ceterea varietatd m)

50+

D T T T T T T T
a 1 2 3 4 5
pretul warietati p(f)

Figure 5. The dependence between demand and priaar fe = 2,4 and 6; const=150

It may be observed that for a price equal withhk, demand is the same regardless the elasticity of
demand which depends on the price; also the derfoaral certain variety reduces more and more as
the price of the variety increases, if the elastis bigger.
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¢) Influence ofe parameter

Even this parameter was included in price, seetgint is useful a detail because it measuresyman
aspects in model. We are mentioning that the whmdsentation of the monopolistic competition has
on its base the contribution of Dixit-Stiglitz (1897

Up to this moment it has resulted the fact inaheasures the elasticity of the demand, dependimg t
price for an individual industrial variety, being cnstant amount and also the elasticity of the
substitution between the two varieties from indasggood. We are remembering tlatvas defined in
connection withp, the intensity for the variety of the consumers: 1/(1 — p) as 0 <p < 1, which
means:

o > 1.This dependence can be seen in following &éigur

54

elasticitates sigma

0 0z 04 0% 03 1
tho

Figure 6. The dependence between parametessand p

d) Influence of the price index for industrial gsod

L (1) - _1
We have defined index price ag:= [[)'p()®Vdi] » = [fonza(i)(1 ? 4i]a==, see relation (14)

and also the demand for one variety m(j) is infaeghby the index Gn(j) = uYp(j)~°6-V. The

dependence between the price index G and the thdil/idemand of one variety j, for different values
of sigma, considering other of the factors unchdngecan be seen in figure 7.
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Figure 7. The dependence between price index G inddual
demand, for different amount of sigma, 4 and 5.

As it can be noticed there is a direct relationveetn index price G and the demand for one variety j
m(j). The explanation is based on the fact thatdex price G increases in average, then it recands
increase of prices for varieties, which are conmgetiith variety j, and so it will record an increasf

the demand for the variety j, m(j). Otherwise, hietprice of variety increases, then the demand
decreases, but the demand for other varietiesivalease, because the goods are substituible.

As it is defined the price index, if the industriggdods G depends by individual level of the pri¢ p
by the elasticity coefficient of substitution beewmevarietiesr and by number of industrial varieties n.
In order to view the way of actions, we assumeithditvidual prices will be equal, i.e.

p()=p(2)=............. =p(n)=p(m).So, index price of induat goods will be:

G = p(m)nﬁ a7
The price index of the industrial goods G depenilectly on the individual price of industrial
varieties, p(m).

The price index of the industrial goods G also delgeon the elasticity of substitution between
varietiese, and of the number of differentiated varietie$Sa, as much as the elasticity of substitution
o reduces, or the more differentiated the varietexoine, the bigger will be the reduction of the gric

index G, generated by an increase of number oétiasin. They can all be seen in figure 8.
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Figure 8. The dependence between sigma and n

In figure 8 there were drawn two levels of the indiual prices, p(m)=5 ( low curve), and 10 (up
curve). According to the graphics, the price indéindustrial goods G increases, as we move from up
to down. That means G increases as the individue¢pincrease. Also, as much as the elasticity of
substitution decreases in other words, as much the varieties become mifferentiated, the greater
will be the reduction recorded by the price indexgénerated by an increase of varieties number n.

sigma

Figure 9. The dependence between sigma and n to imdiual demand m(j)
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Conclusions

We consider that all theoretical aspects are uskfulunderstanding the central model of New
Economics Geography, which is the core-periphest dfi Paul Krugman. In the near future we shall
extent our research towards the supply model.
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