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THE METHOD OF ISOLATION IN ECONOMIC STATICS 149

taneously determined, we cannot, in principle, choose a subset of
variables from the economic model for the purpose of analyrzing these
variables separately. However, in many economic models, as in the
case of the original “world model”, certain variables are assumed to
formn isolated subsets, which can be separately analyzed without con-
sideration to the rest of the model.

From a purely methodological point of view, the two conseculive
isolalion processes are equivalent. The general methodology of isola-
tion, therefore, can be discussed without, for the moment, worrying if
the analysis refers to isolation within a “world model” or within an

“economic model”.

1I. Isclation Requirements

For the purpose of studying the analytica! implications of the method
of isolation, Jet us assume an unspecified model (either a “‘world
model™ or an “economic model) in the form of the following system
of equations, which includes n variables (x,,...,x,) and m parameters

(aI! ---,am);
fi(@1 ey @y @y, na,) =0 (i=1,..,0). (1)

The system is assumed to have a unique and meaningful solution in
the unknowns for given values of the parameters. The solution may
be wrillen in a general form as a function of the parameters, the “re-

duced [orm™ equations:

;= g(ay, .ty ((=1,...,n).

Now, suppose that one parameter, say a,, changes. (a, will be called
the “shift parameter”.) The effects on the solution values of the variables
are then expressed by the partial derivative &¢,/da,.1 It can be calculated
by dillerentiating the entire model with respect to @, and by solving
out the derivalives dx,foa,.
oh, (?‘f‘il) o (f’_‘_z) L4 eh (‘E’in_) - %

oa, 0, \ 0y 0T, \oay oy

ox, \oa,) " er \ea,) T ox, \oa, aa,

See, for instance, P. A, Samuelson, Foundations of Economic Analysis, 1948, Chaps.
II and T11.

(2)

1
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impact effect, of a; on function fi. To compute &fy/éa, is to make a
portial disequilibrium analysis.?

We now want to find out when an isolated analysis for a subsel is
legitimate in the sense that it gives exactly the same result as a total
analysis. This is the case, of course, when equation (3) collapses into
equation (5). This may occur in a number of different cases. Bowever,
it is easily shown by the rules of developing determinants that three al-
ternafive sufficient conditions are:®

Case 1: 8fif0xy = 8f;|0xy = OfiJoa, =0 (j~3,...,n),
i.e. when the variables inside the subset, as well as the shift parameter,
do not affect the functions, and hence the variables, outside the subset.
Case 2: efiféx; = efyléx,; =0 (j=3,..,n),

i.e. when the variables outside the subset have no influence on the
functions, and hence the variables, inside the subset.

Case 3: ff’: 0  when Cfi— ?—fz =0 and
o, dx, ox,
ofy ol el _

= 0 =3, .., D r=p-+1,...,n
ar, o, o, (=3, ...p) (r=p )

i.e. when functions outside the subset that are affected to not affect
variables outside, that can in turn influence variables inside the subset.

The common property of all three cases is that they guarantee that
there are no cflects from the shift parameter or from the variables in
the subset to variables outside the subset and back again. An isolated
analysis is legitimate where at least one of these three conditions is
fulfilled (sufficient conditions); the conditions will be called isolafion
requirements.

We may expect that the isolation requirements are very seldom exactly
fulfilled in the real world, where “everything depends on everything'.
However, as an approximation, it is natural to assume that they are ful-
filled in cases where the partial derivatives in the isolation requirements
are small. Of course, the less exacting analysis we require, the more
the isolated sector can be narrowed down.

! In Don Patinkin’s terminolugy, we would say dx,/8a, and (2x,/8a,), describe *‘market
experiments”, whereas &f,/2a, describes an “individual experiment.’”
* For a more detailed analysis, see appendix at the end of 1he paper.
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Case 3.

Case 1. Ceferis paribus {(no arrows ouf frown the subset).
Case 2. Celeris impertinentibus (no arrows in from variables outside the subsect).
Case 3. No arrows from variables influenced by the subset (x,) to variables that influence
the subsel (x,).
Diiagram 1,

The ceteris paribus elause now implies that there are no paths from
the variables in a subset, and from the shift parameter, to variables
oulside the subset (*'no arrows out’). The ceteris impertinentibus clause,
by contrast, mecans that there are no paths from variables outside the
subset 1o variables inside (“no arrows in” from variables outside),
Case 3, finally, means that there are no paths from variables where
arrows from the subset end to variables from which arrows point to the
subset. In this case the *‘circuit’” belween the variables is broken oufside
the submaodel. The issues are illustrated in Diagram 1, where the three

! In Herhert Simonw’s terminelogy, x; in case 1 form a minimal self-contained subsel.
The same holds for x; and x, in case 2, as well as for x; in case 3. z; and x; in case 1
form a derived structure of the first order in Simon’s terminology. The same holds for x;
in case 2, as well as for x; and «, in case 3. 7, in case 3 form a derived structure of the second
order. Herbert Simon, “Causal COrdering and Identifiability”, Studies in Economeiric
Methad, ed. by W. M. C. Hood and 7. C. Koopmans 1953, Chap. 3.

Copyright © 2001. All Rights Reseved.



124 ASSAR LIvDRMLL

N bo fre

ibe the methao!!

hirocted graphs yaendy used in the subseguent exposition

. .
LAS

o

b economic thooyies,

Lo diser gt isolation 1i difles

wioaareatod sraclin anidd

there is = one-te-one correspondonce b

ftiat

es contzinivg onlv 0's and P's as olemenis—such matrices are
often called “relations insivices” dhe syguinents could slteriative!y e

ol inomsivia forml)

I
iy

TECRE

111, Examples of the Mathod of Isolz

A, The Lausinne school

“

Pven i thie most Ygoncial” typer of zoonomidc thoory, sach phs Lomens

as Wants, Natuig, Technology are regandsd 25 exogerous. hion-

T

coeonomiae’’ enlifica, As a rule, pelites aad population are Leesisd da

Lic same way. By regarding a'l thase whe

iaia 48 un2

iities in the econoniic model, o coferis paribins elause 18 in I

a1
sald.

into the “world model” 1n ths bask of the theerisl's

hiand, no ecelerts imperfinenlibus clanse s ;.il"jplia':!, as chzngos

“non-economic” foelors are ofter agsseined o infuence the veviabile
¥ the economic model.
How

150 so-ealled “1otal equilibrium theory

7, only thic most general Kind of ceonomic theorios, such ns

of the Lausaiine school, stojr

the Iselation vrocess al this stage, Other exaniides [rom the makb stream

ol ceononic theory will illusteate enoic far reaching vses of the nicthed

of 1solaticn,

B. Single-morkel siodels

Lot uy deterpoot f7 and a, i Uie systes: (1) as the exeass demasg
fuicion and the price, respectively, 1o the ith markel. Equation (d4)

hen deseribes the totel effects an ibe cwice o markel £ ool o change in

parameler a,, whoa deaesud and supply o cach markel = » fanciicn

of all commodity prices. The pectial cguilibrinm eftects in o singic

comiiicdity gicdel, by contrast. wveabtained li_y differenliating U syvstem

when piicas in all mavkels hut ove, for stance the fivst ave assvimaed

oThs givey,

=
(IH? i)
VoL PPN

Copyright © 2001. All Rights Reseved.



THE METHOD OF ISOLATION IN ECONOMIC STATICS 155

To the extent that the methodology of isolation has been discussed
in the literature, it has been primarily in connection with this type of
partial equilibrium analysis 4 la Cournot and Marshall.! The common
opinion in the literature scems to be that the justification for analyses
of this kind lies in the fact that the analyzed market is very small in
comparison to the rest of the economy.2 This means that a parameter
shift in this market, for instance in the form of a change in consumer
taste, has only negligible effects on national income and other aggregate
determinants for the demand and supply in the analyzed market. A
celeris paribus clause for aggregate entities is therefore natural. How-
ever, if the subdivision of markets goes very far, other types of relations
may appear, namely price relations between competing and comple-
mentary commodities. This means that the smallness of the market is
not necessarily a sufficient justification for the use of the method of
isolation. This fact is considered when two-commodity or multi-com-
modity analyses are made for ecompeting and complementary commo-
dities, such as investigations of the markets for butter and margarine,
Thus, isolated markets have to be small enough so that effects via
national income will not arise, and large cnough to prevent substantial
price relations with markets cutside the model.

! The following works, infer ulia, are relevant for the methodology of partial equilibrium
analysis for single markets: A. Marshall, “A Note on Method in Economic Study”, Fn-
dustry and Trade, 1927, pp. 677-88; . L. Moore, Synthetic Economics, 1929, PP. 27-28;
A Cournot, The Mathematical Principles of the Theory of Wealth (English translation),
1927, Chap. 11; Henry Schultr, Statistical Laws of Demand and Supply, 1928, p. 14 if.;
Joseph Schumpeter, Das Wesen und der Hauaptinhalt der theoretischen Nationalikonomie,
1208, pp. 469-70; M. Panteleoni, “‘Una visione cinematografica del progresso della scienza
cconomica®, Erotimi di Econoraia, Vol. 1, 1925, pp. 201-02; Erik Lundberg, Studies in
tne Theory of Economic Expansion, 1937, Chap. 1; Iriedrich von Wieser, Theorie der
Gesellschaftlichen Wirtschaft, in Grundriss der Sozialdkonemie I, 1T Teil, 2 Aufl., 1924,
p- 10 {f.; V. Pareto, L’economie mnatématique, 1911, pp. 594-620, and 627-28; Otto Wein-
berger, Mathetnulische Volkswirtschaftsiehre, 1930, p. 123 if.; F. Y. Edgeworth, On some
Theories due te Parcto, Zawadzky, W. E. Johnson and others, Papers Relating to Political
Economy, Vol. 11, 1925, pp. 453 If.; Oskar Lange, “Die Allgemeine Interdependenz der
Wirtschaftsgrisssen und die Isolierungsmethode”, Zeilschriff fitr Nationalikonomie, Band
IV, 1933; Friedrich Zeuthen, “Der Wirtschaftliche Zusainmenhang — ein Nelz von Tell-
zusammenhidngen'’, Wellwirlschaftliches Archiv, Band 58, Sept. 1943, Heft 2, pp. 175-205.
# Erik Lundberg, for instance, describes a partial equilibrium anatysis as an analysis
. in which we investigate the relations within so small a part of the whole economic
syslem that changes in the total systemn can be considered given”. Erik Lundberg, op. cit.
p. 1.

13
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By adding Say’'s law,

ns‘ mfi=0, &)

relative prices can, if certain mathematical properties are fulfilled, be
solved out from the real sector. Absolute prices are thereafter computed
from the monetary sector.? As variables in the real sector influence the
monetary sector, but not vice versa, the real sector is isolated by a
ceteris imperfinentibus clause and the monetary sector by a ceferis
paribus clause.

One of the essential behaviour assumptions in this model is that
demand and supply of commodities are unaffected by the quantity of
money. As Patinkin has demonstrated, this dichotomy between the real
and the monetary sector breaks down if, for instance, the real value of
cash balances is introduced as an argument in the excess demand
function for one or several commodities, (It is also a well known fact
that the classical model, as it appears above, is caught in logical incon-
sistencies if the equation of exchange is interpreted as an equilibriam
condition for the money market, expressing the condition that excess
demand for money balances should be zero. However, this is a problem
outside the scope of this paper.)

In the aggregate version of the classical model, aggregation is per-
formed not only over individuals but also over commodities. The model
is usnally written in the following way.2

(c.1) N = N (W% labor supply function

(c.2) dY*[dN = W* or N; = Ny(W*) labor demand function

(c3) Ny=N;=N labor market equilibrium equation
(c.4) Y* = Y*(N) production function

(ed) m=k-Yor Y=m-v equation of exchange

{c.6) Y¥=Y/P definilion of real national income
(c.T) W*=W/P definition of real wage rate,

1 (8) gives kE,n;'ll Ty Pn—14(Ts5 .0y 7 —2), Where pn..1is now the only unknown, which
can be solved out. Then all p; may be solved out from the relation P =T Pn—1-

* Tor expositions of the classical aggregate model, sce for instance, L. R. Klein, The
Keynesian Revelution. 1950, pp. 200-06; Challis Hall and James Tobin, “Income Taxation,
Output, and Prices”, FEconomia Internationale, Vol, VII, no. 4, Nov. 1855, pp. 751-55;
Richard Musgrave, The Theory of Public Finance, 1959, pp. 407-11; and Gardner Ackley,
Mecroeconomies, 1961, Chaps. 5-9.

Copyright © 2001. All Rights Reseved.
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real part monetary part
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5

/
{c.4)
¥
/

CF o ol

Diagram 3.

If a traditional saving-investment analysis is added to the “‘purc”
classical model, a new isolated subset is in fact added to the original
systenn. This subset is isolated [rom the rest of the model in both the
ceterts paribus and ceferis impertinentibus sense, and it simply deter-
mines the breakdown of national output on investment and consump-
tionr. Letting 8* denote real saving, I* real investment, and R interest
rates, the additional subset may be written,

{c.8) S*=8%R) saving function
{c.9) [*=TI%R) investment function
(c.10) §*¥=1Tr% saving-investment equilibrium equation.
Lieal consumption, C#, becomes a residual, which can be solved from

the national income identity,
{c.11) Y*=C¥ +I* national ouiput identity.

Diagrain 3 illustrates the analytical structure of the enlarged model,
As in the disaggregate version of the classical model, commodity
demand is insensitive to inoney balances. Similarly, commodity demand
is unalffected by national income; in other words, there is no keynesian

spending function in the model. The real value of national income is

Copyright © 2001. All Rights Reseved. . .. .
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It is easily seen that £Y/ég, which may be called the general multiplier,

. I 1 .
simplifies 1o the usual, simple multiplier, ——— .- if at

least one of the following three conditions is satisfied.!

o &l . “ - .
(U + o )= 0, lc. spending insensitive to the interest rate

¢R el
2. Ay 0 1.¢. demand for money insensitive to the mational
oy )
income
3 P t.c. the liquidity preferencc function infinitely elastic
(&

at the prevailing inferest rate (“liquidity trap”).

i case 1 the multiplier model is isolated from the rest of the system
by a celeris impertinentibus clause, whereas it is isolated by a celeris
paribus clause in case 2. In case 3, finally, the multiplier model is iso-
lated from the rest of the systemn by the isolation requirements in the
“unbaptized” casc 3 on page 151; demand for money may be affected
by national income, and spending may be affected by the interest rate,
but a shiit in the demaud for money due to a change in income has no
influence on the interest rate. Thus the condition &L/#R =0 means
that dR/dY =0, where dR/dY is calculated on the function L(Y,R) —~m,
m being a constant.

Sometimes, the liquidily preference theory is used as a partial theory
for the credit market. In other words, equations (k.4) and (k.5) are
isolated from the rest of the system to determine the interest rate. This
is what people do when they say that the interest rate is determined by
the demand and supply for money. The isolation requirements are
derived by implicit differentiation of the model with respect to m and
by solving out the total effects 8R/2m

! For discussions of the relation between the stmple multiplier model and the complete
keynesian system, see Tord Palauder, “Keynes’ allminna teori och dess tillimpning inom
vinte-, mulliplikator- och pristeorin®., Ekonomisk Tidskrift, no. 4, XLIV, 1942, pp. 233~
71; and Erich Schneider, Einflihrung in die Wirtschaftstheorie, ITL Teil (1959), pp. 175-85.

--------- - Copyright © 2001. All Rights Reseved. - -.............



162 ASSAT LINTYN O

(L eoCeY—al/eY) |
i

el
ciai | (J —ell

!

The partia! eqaitibrinm ellecds in an jsolated mancy mark s aiialysis,

by counlrasi, are

b as the tatal

Obviously, the iselaled analysis gives the s2oie 1o

analysis In {woe alternative eoses,

S L spendi tve to the Iintevost 1

demand ol monsy eeasitive to e national in

come.

Czee 1 means isolation of the oo

clauee, case 2 hy » cele

ST oL S0V

RIET ,,,,1;;
D ANULTEE

isclated nuultipiios

e,4

For itnstansce, i it is true, as Tspend-

ing Is quite htorssi-inelastic, izolated
similar to thase obtained by the “lot!” keypesian model

asal veason for an iso!

v, short-mun e

belore other miark
Therz may elso cxist situztl

Tnitedd States when a “Uenidity rap™ 1
rs w A

tirn of the situation i the credit auarket. This would,

of kevnesian justify an dselsted maidiplier analy

¥
e damzedd for

in mations! income. Situations may also

Copyright © 2001. All Rights Reseved.



THE METHOL} OF ISOLATION IN GCONOMIC STATICS 163

money balances is not very sensitive to changes in national income,
for instance in periods of easy monetary policy. Such situations would
justify both isolated multiplier analyses and isolated liquidity preference
analyses.

Therelore, as isolated analyses may often give approximately the
same result as total analyses with the keynesian model, it may be
argued that the main weakness of the isolated multiplier model and
the isolated liquidity preference model may not be that they neglect
other parts of the “'total” keynesian model, but rather that the “total”
keynesian model itself neglects many important relations from the real
world. Among these neglected rclations, we may mention the effects
of investment on the capacity of the economy; as is well known, invest-
ment is only looked upon as a demand factor in the static keynesian
model. A time-lag between investment expenditure and capacity in-
crease is often regarded as a justification for this assumplion. Another
possible justification could be that in a relalively short period, such as
a year or less, investment is very small in comparison to the tota! capital
stock, so that the effects on capacity can, for approximate reasons, be
neglected.t

IV. Final Remarks

The purpose of this paper has been to derive general requirements
for isolation. An attempt has also been made to indicate some circum-
stances in the real world that may justify the use of the method of isola-
tion in different situations. The existence of autonomous, ‘‘non-eco-
nomic” factors is one example of such circumstances. The smallness
of a sector in relation to the entire economy is another factor that may
justify the method (e.g. in partial equilibrium analysis for a one-com-
modity model). The existence of time-lags is a third factor (e.g. a capital
formation lag as in short-run statics, or a time-lag for monetary factors
to influence “‘real’” markets as in isolated liquidity preference analysis).

! Psycholegical effects of changes in government spending on private consumption or
investment, asset effects on spending, the Importance of the avajlability of credit and
“internal funds™ for investment, are a few examples of other neglected factors in the total
keynesian system. However, some of these factors may eusily be added to the system,
and have in fact heen added by various economists.
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Consider system (I) in the form of the components:
(IV) At + A,y" =¥,
(Iv") An Y ALy b

From equations (IV") and (IV”) it is scen that a necessary and sufficient con-
dition fer y* in (I1I) to be a component of the solution to (1) is that

V) Any” =0
aund (1V”) holds.
By substituting (ITI) in (IV”) we see that the last condition is equivalent to

(V1) Ap ALY 4 Ay = b

These necessaty and sufficient conditions held if g” belongs to the null-space
of A,, and y” satisfies (VI). Let us distinguish between three different sufficient
conditions for this to hold

o Ay =0, y” can then always be solved from (VI) if A,, is non-singular.
This is identical to case 2 in the text.

g y”=0. From (VI) it is seen that a sufficient condition for this to hold is
that A, =0 and " = 0. This is identical to case 1 in the text.

¥ A,yT =0, without A, =0 or y” =0, and (V) hoids.

This may happen in a number of different cases depending on the elements in
the matrix 4 and the vector b. One case which is of particular interest from the
point of view of ecenomic model-building is the following, where A,., 4.,
Ay, and b” have been partitioned, so that (I) can be written

W @ . ’
Ann Al AR y b
(1) M a@ T I
(XI) Ast  Am Ay Yo | = | by
@ O v v
As? Az A 7 bz

1y 2y __ 3 __ &4 - .
where Ay =0, A% =0, A =0, bz, ~ 0 and A is non-singular.

The last equation in (XI) is then A%, ye, = 0, which gives g, = 0. The first
equation in (XI) now implies

(11D Y= AR,

which is the selution of the submodel. The assumptions in (X1} correspond to
case 3 in the text.

12—~ 664810 Swedish Journal of Heonomica 1966, No. 3
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