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Abstract

There is a fundamental difference between the Walrasian and
Metzleric systems in that the VWalrasian system is homogereous while
the Metzleric system is not. A third possibility is of a system
which is not completely homogereous, but =mry be regarded as being approx=-
imately homogeneous. We show that the price system and national incomes
system are both of this type -~ the only difference being the degree to
which the approximation holds. Wec then develop propositions intermediate
between the Walrasian and Metzleric systems which would hold for the
actual price system and national income system. We find that the so-called

gravity model is suitable (approximately) for this system.

¥
Mathematios Department, Islamabad University, ‘slamabad, Pakistane



S. 1. Introduetion

Mundell, in his .chapter on Comparative Staties and
Homogeniety / 4 / .tates three nropositions for the Walrasian
system ;4 11_/ and three weaker propositions for the Metzleric

system. The difference between the sets of propositions
is, that in the Walrasian system shifts in all prices due to
shifts in given prices have a given range, while in tho Metzleric
system there is no rangee. JThe difference between the two systems
is that the Walrasian srstem is homogeneous while the Metzleric

gystem is not.

There would be an intermediate system which is homogencous
upto some degree of accuraCy in the rclevant variables (prices or
national ineomes). Then, to the accuracy given we could prove the
Walrasian propositions. <“his means that the range mentioned in the
propositions would not be given exactly, but only approximatelys
Of course, the greater the inaccuracy in the homogenicty, the greater

would be the uncertainty in the predicted range.

This system has various advantages over both systems

considered earlier:-~

1e It makes stronger predictions than the Hetzleric system.

2e It is valid for all types of variables, while the

Walrasian system is unlikely to be valid for any.:

Se It removes the difference between open and closed
ranges vhich comes in the Walrasian system. Clearly

this di ference could not be realistically maintained.-
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As we shall see later the Walrasian system is not
valid for prices, but is merely a good apprroximatione

5 As we shall see later it enables the derivation of
the socalled ''gravity model" for international trade

as a full-~-fledged theory (up to a degree of accuracy).
This system gives us the ability, so to speak, to have our
cake (as in the Metzleric system) and eat it too (as in the Walrasian

system).

2e The New Systen

We shall now construct the new system, which lies between
the Metzleric and Walrasian systemse. In this system we shall not be
making the assumption of homogeniety, nor shall we be leaving it out
altogether. Instead, we shall assume that the assumption of
homogeniety is valid for the system of excess demands x.( x.)=0, up
to an uncertainty u in the varisbles under consideration ( Xy )

(over the index set I). By this wc mean that to ecach Xy there

corresponds an X, which is approximately equal to x, up to accuracy

1 1

u, i.e. statiscally speaking

Xg =% +u ( 2.1)

such that the system is homogeneous of degree O in X .

Let us take the system to have randomly defined variables.

We can then take

1 =1

and for large n

x, Z4 1
i



(say)

Then we see that u would be the standard deviation given by

(2.5)

It is obvious that this statistical analysis can hold only for

large n, and that as ns+-——3:~ we would get us——> 0 and hence the

system would be homogeneous, BEqually, for small n, we see that the

uncertainty must become about as large as the prediections being made.

Thus for large n we would get the Walrasian system and for small n the

Metzleric system. For general n we should have this intermediate system.

It is obvious that the propositions for this system aeorresponding

to those for the Walrasian &nd Metzleric systems y «_/ will be modified

forms of the previous propositions, being different in giving a range of

accuracy to the predictions.

1.

A shift from the numeraire to member i of the index set
causes a rise in the variable X, y dxi, and a rise in all

other variables X; dxj, such that

dx, £ dx. + u (2,6)
J = 1 -
A shift from member if of the index set to member jo of

the index set causes a rise in the variable X y dxi, and

a fall in the variable Xy dxk, such that

dx, (ax., dx. ) + u (2.7)
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However, it is assumed that the national income system

(represcented by [y. - ieT ) is inhomogeneous, ie.e
¥s > ¥ = Ky, i = 1, ===y )
* S ) (3.2)
E:>—-=E ¢ E )

Now prices may be scaled instantaneously either by a change
in the unit of the commodities or by .a change in the value of the
unit of currency or by a sudden change in the demand or supply.
Clearly there ean be no immediate economic effect by a change of
units, as that is not an economic change. However, a change in the
demand or supply would have an economic effect. This may be most
easily seen for a small number of commodities, a doubling of prices
of luxuries and necessities will cause a shift in demand from the

luxuries to the necessities.

Similarly, national incomes nmay be scaled by a change in the
unit of currenoy in which the ineomcs are being measured or by a change
in the amount -of trade. Clearly the former will cause no change in the

international economy while the latter will.

The reason why the national income system & more obviously
inhomogenious than the price system is that there are few countries
bteing considered and condition (2.3) is not satisfied, so that we

can not generally take

i 1 ' (3.3)
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