GOORIBNATES OF SEATIAL MODELS

Ruy Agular da Silva Leme

1. In a general vay mathematical model has as purpose
the collection of certain informations which are processed and
then presented as a new set of informations. OSome of the

input informations are of a variable nature and they constitute

the exogenous variables to the model. Others, of a permanent
character, are the assumptions on which the model has been
built. The resulting informations are the endogenous variables
to the model. |

Among the models used in Economics, those which try
to describe the markets of certailn goods, assume a particular
importance. The description of the market is characterized by,
the nature of the supply and demand of the good And eventually -
the supply and the demand of the production factors wused to.
supply the good which has been studied. ‘

In the field of spatial economics, ve have, among the
fundamental characteristics of supply and demand,its location,
wvhich may be either endogenous or exogenous, its spatial
distribution and so forth.

With these considerations in mind we have tried to
astablish a systematiec way of characterizing the models  .of
spatial economics through the attributes assumed by demand ani
supply of goods, demand and supply of the production factors
and the linkage between supply and demand. For each of these
elements for every model, many attributes are admitted.However,
to fulfill our aims it will be possible to consider only some
of the most 1mportént attributesj thus for the contact between
supply and demand we have considered only the transportation
problem, leaving aside the nature of the market,

Thus, we shall characterize a spatial model by the
followings elements:

a) demand for the good;
b) supply of the good;
e) transportatifon of the good between the places of

> ~ supply and demand;
N d) demand for the production factors; ,
b e) supply of the production factors.
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They ara: Joeation, spatial configuration and urice
eiaslieity,

The incation of an glewsnt <37 9 an €X0ZEHOWS OF
endogenous variagble o the modsl.

The spatial configuracion of supply and demand ¢on
agssune the most diverse forms within yeality, however 4in the
wodels that we are gosng €o considar it is assumsd to be
concentratad at points or distribuled in areas.An intorisediary
solution of distribution along a line cen alse by considsred,

Finally, ve hava the elasticitly of both, suﬁply &s
vell as demand. Tho elaslicity equal to zexro excludes the Con
prlce~variable, causing the quantity-variable to be exogencus
to the model. An infinite elasticlty excludes the quantity-

"variasble and mskes the price-variable axogenous. Intermediate

ievals cause both variables to bs endogeuous; only the functioo
that relates them being eoxogenous.

Theae shiributes  related to sazh element wiil ve
called ecoordanaies.

A

3. It is possible ©o define the seversgl models of spatisl
econcmies by means of a very siuplo notation, as follows

Let us eglls

~ damand elegenrt of a good

supply elzsent of this good

- transportution betwsen tho plzees of  supply
and demand R T

F. -« denend fov pioduetion factors

L R I v
%

FZ ~ siapply of the production factors

As we shall prove, the demand for production fectors
need not be characterized independentiy. Symbol ¥ uay be tsad
for the supply of thass factors.
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Three coordinates may be associated with every one
of these elements:

x - which will indicate the endogenous or exogenous
character of the location in the model;

y - which vill show the spatial configuration;

z - vhich will represent the price-elasticity.

The last coordinate is quantitative, and can assume
any value in the field of real numbers. (1) The first two
coordenates are qualitative and it becomes necessary to attribute
numerical levels to them,

We shall represent by x = 0 an endogenous loeation
and by x =1 an exogenous locatione By y =0 a demand or-
supply concentrated at a point, by y = 1 a distributlon according
td alilneand by y=2 a distr;bution according to an area.

- A model within this notation will be synthetically
represented by:

-

D (2,¥52y) 8 (X,¥,2,) T (X,¥7324) F (x,7,25)

where the variables x,y,z will be substituted by numbers within
the notation formearly defined., If the value of one of these:
three last variables 1s irrelevant for the definition of the.
model it will be represented in the notation by the letter i.

Finally, the notation m will indiecate that it has been given

more than one treatment to the variabie in the model.

L. Using the above mentioned notation it will be possible
to represent the different models of location theory.

In Weber's model the markets are admitted to Dbe
concentrated in points with location previously defined(therefore,
exogenous to the model) with a constant demanded quantity(price
elasticity equal to 0). In these conditions the coordinates
of Dwill be x=1, y=0 and 3z = O.

(1) ‘Positive sign will be attributed to elasticity of decreasing
gemangiand inereasing supply within the usual eonvention in
sconomics,
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The demand for production factors 1in the present
model as well as in 2ll models that we shall analyze, will
have the same characteristics of the supply of the good,namely,
endogenous iocation,,couccntzatcd in points and price-elasticity
equal to ZiRO, In such conditions it will be necessary to add
to the notation the characteristics of this element. However,
this correspondence is not necessary. Thus, although the supply-
elasticity is ZERO, the elasticity-demand of raw material can
be assumed to be positive, there being possibilities of combining
them in different proportions, according to price. This possibili-
ty has practical application, considering that by changing the
supply-location the distanct to the sources of rav material change
too, and in consequence their relative prices.

In the supply of production factors, we shall considor ,
only the raw-materials. They are of two natures: the ubiquities
of endogenous location and the specifically located vies of exXogenuie
location. In any one of them a configuration concentrated in
points is assumed with quantities definéd "a priori®, therefore,
vith price elasticity equal to ZERO. . Thus we shall have the
fblloving coordinates for F x=n, y=0 and 2 =0,

Thus, Weber's model will be defined by:
D(I,O’o, ) 8(0’0’0’ ) T(og '01 ) F(E’O’O)

5. Losch's model characterization, does not present
difficultios. Demand has its location defined "a priori", being
- distributed in an nrea presenting a positive price-elasticity.

Supply i8s concontrated at points whose locations are
defined by the model itself, Elasticity is negative dus to
economies of sealé. Transportation will be defined by the medel
itself vhich explains its location. As the exchanged quantities
result from the model itself and as the transportation price is
admitted unaltered with this quantity, it results that the price-
elasticity will be infinite.

The supply of production factors, in the case of raw
materials will have endogenous location, since only ubiquities
~are considered. As in the model it is not taken into account
the cost inerease of the raw material transported related to
the increase of the production scale, this supply is assumed to
be concentrated at one point and presenting an infinite elastieity.
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In ﬁheée conditions the model will be given by:
D (1,2,50) s (0,0, 0) T (0,1, ) F (0,04 0)

6., It vill also be easy to characterize Thunen's model.
Demand represented by the demand of an- urban center has exogercur
location and 4t is assumed to be concentrated in a point with
positive price-elasticity.

bl

Supply has 1its location éxplalned by the model itself
which determines in wvhat position will each culture be produced
and is considered distributed in an area. Supply may present
elasticity equal to ZERO in a model in whieh coefficients are
~constant and output per unit of area is admitted to be constant,
or 1t may be positive in a model in which coefficients are
variable and the possibility of an inerease in output per unit
of area with FOB price increase of the finished good is considered.

The same.considerations made for Losch®s model are valid
for transportation. The supply of production factors, in this
case the land, will be of elasticity ZERO besides being distributed
according to a given area and will have an endogenous location,
since the model will indicate the land that will be used for the
culture. | ' |

In these conditions, the notation for Thinen's model
will bes

D(1,0, 0)  5(0,2,0) T(0,1,m)  F(0,2,0)
for constant coefficients and ' | o

D(1,0, 0)  5(0,2) 0) T(041,00) F(0,2,0)
for variable coefficients.

7. The comparison of the notations of the 3 models shows
that they bear many aspects in common defined by the identity of
the coordinates of the same element. Thus the three models |
present coordinate x = 0 for the element §. This is one
characteristic of a category of snatial models vhich we ghall
call supply location model.

The eclass of spatial models is however of a larger
range and includes other sutegories, Thus we would have the
demand location models in the ecase of intermediate goods. As
axamples of models belonging to this last category we have Losch°
and Thunen®s ones, both in a reverse form: The first one (see for
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instance Silva lLeme 196lL=3.312) (1) has the netations
| 1(0,0,4  S(1,2, 0) T(0ylye )

The second one (sce for instance Silva Leme 196l1 - L.15) has the
notation:
D(0,2,0) S(1,0,0) = T(0,1l,m)

Demand may have an cndogenous location only in the case of .
produetion goods, since in case of consumers goods it will Lu
defined by the location of the populatisn of consumers,

Other categories of spatiil models are:

a) transportation models in which demand as well as
supnly has exogenous location;

b) models of spatial price variation of which Théinen's
mode). in the aspect of explaining income and prices
of lands is an especial case;

e) the distribution of markets among several producersy
ote,

8. The advantdge of the synthetic representatlbn of the
models that we have presented is that they provide a panoramic
viev of the points which have already been considered in the
theory of location and of those which have not yet baan considered
too. Causing to vary one or more indexes in the notation of an
axis;ing model we will have a completely new condition which may
either have a practical intemst or not, to be studied.

Many of these new medels have already been considsred
in publications,_yet the amount of possibilities is so large that
much has to be done to exhaust it, Thus, for instance,vhenever

coordinate z = 0 it will be interesting to generalize the model,

including the infiuence of price.

| Many of these'generalizations are being made as the
adequate muthematical devices are developed. The development of
integer linear.proggaming for instance allows to solve an analogous

(demand concentrated at points, transportation constrained to
lines) with the following notations o

D(1,0, 0) S(0,0, ‘0) T(l,1400) F(1,l,@)

(1) Silva Léée (196L) Contribuigdes a Teorig de Locdlizanb
Publicagao da Faculdade de Ciencias Economicas e Adminis-
trativas da Universidade de Szo Paulo -« Sao Paulo,

s
problem solved by Losch’s model with much more realistic -assunptions



