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METHODOLOGICAL SCEPTICISM

In 1914 Henri Poncuré wrote that sociology, in which he wounld
undoubtedly have included economics, 'is the scicnce with the greatost

5 : 3 o1 - i :
number of methods and the least resulis'.® MNearly eighty years latel,

John Hicks, pre-eminent amcng economic theorizts, had hecome suffi
F }-, ?

sceptical of his subject as to ciaim that it is *a discipline not a scics
He is, of course, by no means alone in holding this kiad of viow.

¢ show g macked trend

Presidential addresses to economic societios

i
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towards such scepticism as respected economists near the clese of professiona,
life. Nor is it confined to cld people; there is, teday, widespread
dissatisfaction with the world's economic problems and the inability oi

conflicting schools of thought to explain them adequately.

Hicks doubts go deeper than that as they focus on a basic quostion
of the applicability of scientific methods to economic data., This guestion

was discussed years ago by an equally distinguished thinker, the philcsephor

of scientific discovery, Karl Popper, whe concluded that fall theovetical

or generalizing sciences make use of the same method, whether they arc

oalways smounts Lo

natural or social sciences'!, - a method whic

it may, then, be imstruct..:

causal explanation, prediction and testing'.
to compare these different views on the nature and sipgnificance of econonse

science or inguiry.

Hicks makes a distinction between predictions that are strong o1
almost certain and those that are weak or merely probable. This is reint.

de iy

surely, to an earlier acceptance of the logico-subjoctive Interpretetion of
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probability, developed by Keynes and Jeffreys, as the most appropriate

* The distinction is not absolute, but the predictions

one for eccnomics,
of natural science are much stronger than these of economics, which are
always weak and reguire judgement about their reliability. 'The issue!,
he writes, 'is whether that reliability is suitably assessed by the method
that is appropriate in expevimental sciences, by a statistical standard

error ..., The applicability of the calculus {of probability} to econemic

. . - 5
forecasting cannot be taken for granted; it always requires defence.’

So far, the critique is not a strong one. Popper rejects the logico-
subjective interpretation of probability as hopeless: the subjective
interpretation of probability as degree of ratiomal belief is bound to take
the logical theory as its basis, and there is a basic difference between
logical and objective probabilities in that the former are untcstablc
tautologies and the latter testable hypotheses.® That, however, is a side
issue here. The main one is the applicability of the probability calculus
to testing economic thecries because forecasts or predicfions are a type of

st ”

Hicks gives only a brief explanation of reasons for caution in applying

the probability calculus; 'the great histerical, or structﬁral, changes
which have occurred with such dismaying freguency in the‘present century
cannot possibiy be treated as rundom disturbances'.® As Feller remarks,
"the word 'randem" is not well-defined?,® but Hicks, in spite of favouring
a subjective interpretation of probability, relies upcn an objective
definition from the relative frequency theory of von Mises, whosc axiom of
randomness excluded sequences of observations from which gamblers could

profit.?® Tests of statistical significance also require independence of

observations, i.e. that later observations are not influenced by earlier uvaes

or that the joint probability of two or mere occurrences of the same cvent is

k]



the product of their separate probabilities.'* For such independence is
required for the derivatidn of the laws of large mumbers, the hinomial

and normal distributions, the central iimit theorem, and their derivatives
for small-scale sampling theory such as the Student t-distribution or the
p* and F distributions. Nome of these, however, can be deduced from a
iogico-subjective interpretation because that excludes independence.lz

3

Keynes himself had noted this®® yet used the law of large mumbers as a

supposed bridge between subjective and objective probabilities.
1f, following Popper, we use
pla, b) = £

to denote the probability of a, given b, 1s objectively f (a relative
frequency), then b, on a subjectivist interpretation, denctes subjective
knowledge about an event which must change with every occurrence of it or
of other events. Probability of successive ocgurrences cannot, them, be
constant but would be affected by earlier occurrences which increase b,
or subjective knowledge. On an objectivist interpretaticn, however,
independence is guaranteed for cbservations because b means constancy of

experimental conditions, or constancy of relevant objective conditions,

It would appear, then, that Hicks could Lo guestioning the constancy of
relevant objective conditions in vegard to econcmetric explanations of
economic events, together with the assummtion that 'errors' in these explana-
tions are random, ©Such explanations are, of course, quantitative and, on
that account, meet Popper's approval because quantification makes theories
more testable.® They would also be inherently probabilistic, net enly because
of the well-known phenomenon of errors in measuring variabies, but also,

~or
i

if he is right, in asserting a basic indeterminacy in even natural phenomenz
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the kind of absolute chance asserted by quantum mechanics, and well brought
out in another way by A, Landé.*® We might thus express an economic theory

as
X~ dly, 9} = Ple, 1)

where x and © are scalars; vy, ¢ and T are vectors; ¢ is a functional
relation between x and y with parameters, &; and P is a probability
distribution of ¢ with parameters, 1. lere & is to be interpreted as a
compound of errors of measurement in x and y, and of the absolute error frem
the basic indeterminancy of x. Here 4 is a conjectural hypothesis, and P

is also one, applying to conjectured relative frequencies of errors in
virtual (finite) sequences of well defined olservations, as distinct from

their actual relative frequencies against which P is to be tested.®’

Application of the probability calculus reguires that measurement of
variables is sufficiently precise for its errors to be independent and
random. That may be difficult to achieve in economic data because of
incomplete coverage or the imperfections of aggregation., MHicks emphasizes
here, too, discrepancies between theoretical concents and their practical
counterparts, wmentioning as obvious examples cost, profit .or quantity of

money, *®

Trial and error, on the sides of both theory and practice, can
lead to better cheoices and so measurements, but range of choice may be
severely limited by lack of quantitative data which is often difficult and

expensive to collect, requiring authority and resources available only to

governments,

Econometricians are well aware of other scurces of error. Functional
relations may be inaccurately specified because of faulty choice of variables
or omissions. Trial and error may again improve the situation but there is

a computational limitation of having to work with functions which have a
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linear form, so that these may be only approximations to theoreticyl
functions, although often.gquite good ones. More important, estimation of

the parameters in a function is affected by interdependence between eXpilEnatoTy
variables, one that is to be expected becuuse of general interactions hetween
economic agents or sectors. The economciric solutieon of that problem is to
work with more or less complete systems of cquations that distingulsh

between endogencus variables, which interact, and exogenous varlables which
can be taken to be independent of one another. 7That, of course, makes heavy
demands on data, and leads to problems of identifying parameters for the
endogenous variables. If, moreover, lagged excgenous variables have to be
treated as predctermined, it cannot be assumed that thelr successive values
are independent, so that new difficulties arise in applying the probability
caleulus. There is, too, a further difficulty in regard to degrees of
freedom; the significance of estimates of parameter values depends on &
sufficient excess of joint observations of variablies over the number of
parameters to be estiwmated. The number of explanatory variables to be
included in a function may thus have to be severely restricted below
theoretical requirements, and this can lead to misspecification due to omitted

variables.

The foregoing remirder of Jifficuitles in econvmetric estimation might

be extended, but it is sufficient to iilustrate the seriousness of Hicks'

doubts regarding tests of significance for cmpirical formulstion of economic
theory, tests which must rely upou the probability calculus. CGeneral dounts,
however, fall short of disproving particulav cases. There are tests for
independence and randomness, and some estimates of dependent variables and
parameters survive them, especially if we can apply a method of estimation
such as generalized least squaves {notably Durbin's version}. E. Malinvaud,
for example, has conciuded that 'once he has chosen his model, the

cconometrician will generally be in a position to judge which test or which
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estimation method 1s appropriate to the particular case in which he is

14

interested', although sivessing the need for pood theoretical models

and good statistical data, Popper adnits that there are cases where all
attempts to find a law have failed ane al: predictions have been falsified,
but 'in no case can we say with Ffiaplity that there are no Jaws in a
particular field. ({This is a censequence of the impeossibility of verifica-

ypld

i
J

tion.

This leads to the second leg of Hicks' argument: ‘'our theories arc not

21

that sort of theory', 1.¢, the sort which can be falsified by confrontution

with fact. The reason given is that economic laws 'are always subject to a

&

ceteris paribus clause’, He surcly cannot mean that scientific laws arc

unconditional; feor every law, empirical or logical, relates to a universc

of discourse or class of things which are considered as coming within the
framework of the law.”® As, moreover, a law is a universal statement the
framework must not be so narrvow as to specify only a unique occurrence;

on the contrary, a scientific law is morc vaiuable the greater is its level

of universality because that incresses its empirical content and testability.*®
Even Newton's very general laws of motion are now recognized as requiring
velocities to he small relatively to the speed of light, ana‘gravitational
fields to be less than enormous. Similarly, the general gas law holds

exactly only for an 'ideal gas':; di.e. one with negiigible intermolecular

attractions and melecules of negligible size,

There are, of course, other senses of invoking ceteris paribus, and
¥ *

their explanation is helped, at the same time as Popper's idea of 'confronting

theory with facr' is explained, by nmesns of the following symbolism,
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Let

1 I

U = a systewr of universal statements that include deductive laws of

- - 7 E i I F - - -
fogic and mathematics®” but more particularly empivical laws,

u = another empirical law which is conjoined to U amd which is te bhe

tested,

c = a c¢lass of singular existential statements which describe specific

e

events, (, {an event being o class of occurrences that differ only

in regard to their individual positions in space and time).

€ = a singular existential statement which both describes ancother event,

£, and follows logically from U, u and ¢,

If then, U, v and ¢ are held to bhe true, & is also held to be true,
and € is said to cause E or E to be the effect of C.*% Testing the theosv

s

u means trying to falsify it27 because although

Vausel - oL 8 [gEUae] 0

it must be the case thut

o
-~
i

+
-
e
o

[(awa el » e} &

But acceptance of the truth of the nergetion of & is a decision hased on

reasoned conventior which is alwuys oven e oritical scrutiny, and so

revision.?® TFor such acceptance 15 net & matter of logical compulsien but
one of reasoned judgement, possibiy made in the light of other considerations,
including theoretical consideratiens., In the case of guantitative theory.

acceptance depends on the accuracy of measurements, which are themselves

'"theory-impregnated®*?® and not so fully objective, Popper remarks that



*the empirical basis of ohiective scicnce thus has nothing "absoiute"

abput it. Science does ol rest on rock-bottom' . *% it js an

process of o

subjectively by

Or measursmants.,

interactive
tentative hypothesiz and testing them inter-

18 of relevant and reproducible observations

This accoust can accomuodate Hicks' c¢lassification of causal types.’

He distinguishes between those which ars:

{i) additize, i.e. operate both scparately and jointly;

{11) sole, L.o. oporate in isclation;

(iii} overlapping, l.e, operate only jointly and simultaneously;

{iv) negative, i,€. do not operate dirvectly but offset other causes

which would inhibit still other causes.

Popper's 'initial conditions', C, would include (1) and (ii), and also (iii;,

although the joint causes here could be treated as a single [conjunctive)

cause. We would have,

(1] (€y verd v (g deed = o

(]11) Gy A Al B G ok g

and could represent (iv) by a cuusal chain of conjunctions

{iv) [{ey = "erd A (uw » 7 ey) hog v e] » gy > e

as the negative causes op a7 ¢ cancel out to leave Cqg

But 1t could also be argued that the above chain yields

as the

C

ause of ¢,

50 that ¢ conld be regarded a5 the cause of e, given the presence of ¢z.
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It is perhaps clearer to think here of a system of theories, the
“background" theories, Ul and specific hypotheses, up , w2 and ua, ewch
relating to one of the causal conjunctions. Hicks does not expliciily
consider thecrics, but focuses attention on separable and non-separable
causes, a distinction which, for guantitative thecries, seems to correspond

to that between cxogenous and endogenous variables. The distinction may be

formulated as requiring

for c and ¢p to be separable causes, and

Cy*rCy

for them to be nom-separable. (The distinction alse corresponds to that

between a sufficient condition and 2 necessary and sufficient one.)

In the case of quantitative theories, taking background theories, U,
for granted, we would have a system, or model, of "structural' equations, U
containing both exogencus variables, ¢, amd endogenous variables, c.
If the system of equations couwid be solved we would, of coeurse, be able to
bring it into the form of reduced equations, A explaining the ¢ in terms
of the c¢*. There weuld then he two causai explanations for each ¢, &
structural explanation in terms of ¢* and other ¢, and ancther in terms only
of c*, but they need nct be inconsistent, Hicks rightly says that 'the
abundance of exogenous elcments in economics is ... an indication of the
modesty of the scientific status .., which is all that economics can hope (o

achieve',®?

an over-dogmatic statement in its a priorism but correctly
indicating what Popper would call a 'low degree of universality'.?’
Scientific progress means reaching towards theories of greater universaiitv

which would here invelve conversion of excgenocus into endogencus variables,
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or else dispensing with the need for some exogenous variabies in cnusa

expianations,

To revert to ceteris pavibus. ‘The scope of this restriction is
obviously less ir the case of a system or mode! of structural equations
than in that of a single structural equation, being confined {o¢ the mode? s
exogenous variables. And the greater the level of the model's geners ity

the smaller will be the number of such vaviables, and so the scope of

ceteris paribus. But, as Popper points out,* ceteris paribus must not

apply in another sense - in the sense of holding constant any of the conditions
or variables which are not inciuded in his initial conditions hecause Thev

are held to be irrelevant. In this sense 'a ceteris paribus clause ...

must not be added to a theory since it would destroy its testability!.
Testing invelves trying out a theory under wide variation of irrelevant

conditions.

Hicks, however, in questioning the applicability of the frequency
interpretation of probability te cconomics, seems to question the extent
to which this sort of testing is possible. The econometrician, he savs,
must be treating observations known to hinm (extending, sav, from 1960 to
1977} as a sample of a "larger” populaticn; but what nopulation??®”
The criticism, however, fails to sec that the modern, axiomatic treatment o
probability®® makes it & theoretical concept relating to a theoreticy]
population or, better, a sample space of logically possible svents resuliting
from a given ideal experiment (or objective situation described by a causal
theory). Probabilities thus conjectured have themselves to be tested by
comparison with cbjective relative frequencies for such time periods as aiv
available. These need not be anything like infinite, or even large if the

conditions for small sampling theory are met,
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There is, however, the associated question of the permansence or
durability of causal ecopomic theories, cne which Popper has acknowledged: *7

'But it cannot be doubted that there are some fundamental

difficulties here. In physics, for example, the parameters

of our equations can, in principle, be reduced to a small

number of natural censtants - a reduction which has been

successfully carried out in many ilmportant cases, This 1is

not so in economics; herc eur parameters arve themselves

in the most important cases guickly changing variables.

This clearly reduces the significance, interpretability,

and testability of measurements.'

Compare, for example, a physical and an economic eguation which have a

similar form. Van der Waal's equation for guscs may be written as
= a ¥ iy a T 4
PV =8.314T;, P =P+ T2 o V=V.b {13

where P, V and T denote pressure, volume and temperature, a denotes
attractive force between molecules, and b the minimum volume to which a
mole of gas can be compressed., One of Friedman's versions of the gquantit;

theory of money is

g7 ¥ [ 2)

where P denotes the general price level, Y national income and M the
quantity of money. Im (1) #.314 is the universal gas constant, and

a and b are specific constants for a particular gases. But in (2}, neither
k, the velocity of money, nor B, the apparent income elastitity df demand
for real money balances, nor A, the "time constant" fer the exponential lag

of measured income, is constant over space ov time.

These matters are of more concern to theorists, whose primary interest
is in explanation, than to applied economists, who are interested in shori-

term forecasting and control of an economy, or some segment of it.



Economic models, although still guite imperfect, have scmetimes proved

useful for policy purposes. And, if the paossage of time meant only that
the parameters of & more general acdel underwent change, that would not
deprive it of value as a guslitative cxplanation. ‘The leg-normal
distribution has had such value as an explanation of income inegualities,
and so, despite theoretical weaknesses, has had the Cobb-Douglas function
in regard to Ffactor productivities. Friedman, of course, makes a sumilar

claim (not generally accepted) ftor the guantity theory of money.

Such examples show that, if we are still groping, we are not groping
in the dark; and, if we have the heart to go on groping, 1t seems best o
grope in the way which Popper helds is the method of science. Physics,

itself, is said to have a crisis in regard to gquantum mechanics, and perhaps

also in regard to cosmolegv. Dven in this

preat sclence final truth hss noo

=g

been reached nor, according to Popper, could it ever be reached.

Specific differences between natural scizsnces and cconomles cver
conduct of experiments and use of guantitative methods are, he holds,
differences of degree rather thao kind., In one respect, wmoreover, he linus
economics to be less complicated than physics {contrary te the opinion

expressed by Planck to Keynesj.

'For in most, if not all, social situations there ig

an element of raticnality, which makes possible the
construction of a model on the assumption of complete
rationality (and perhaps also c¢n the assumption of the
possession of complete information} on the part of all
individuals concerned, and of estimating the deviation

of the actual behaviour of pecple from the model

behaviour, using the latter as a kind of zero coordinate.!®®

He alsc speaks of a 'situaticnal logic' or 'situational analvsis'® to

deduce limitations put on choice by obiective prohiem situations.?®



FiE

His prime axample of the 'zero method® iz the Tlogic of choice’ as
exemplified in economic theories of consumplion ane wroduction.
ticks, who has done much to advance this fogic of choice, euphasizes
defends Ths

~

its dependence eon fthe maximizatios pestulate:, auo ngw

in a way which is akin to Popper's idess of a ruro wetand snd situstional
analysis. In regard to comsumption, for exampie, he thinks that tne
postulate helps "in separating out the current-price explanaticrs® from
nen-economic causes. He also peints ocut that some apparent gqualifications

o

to the peostulate can be brought within its scope, for example, i production
theory profit could be defined to inciude degree of freedom from managerial

strain. 'The constraints may be internal to the chooser, as well ss

external to him.'*?

It is of some interest to note that atsl
no logic of cholce in patural science, it dif
sclentific era of what Hicks calls the "0Oid

causes of events to acvions of supsrhuman o

modern science, - the "New Causaziity? - diarc

ostulate,*? Voltzive's enemy, Maupertuis, forsulated o ‘princiole of
o i I3

least action' which stated that nature salwevs ainimized 2 produet of mas.,
veloclty and distance travelled., 1t snabled him to unity laws of mechaniow
and light, and won support from Buler. Last century, Hamilton unified most
laws relating to gravitation, optics, dynamics and electricity by
maximizing or minimizing a 'time integral of kinetic potential'; and
this century Einstcin used a similar principle for velativity theery such
that bodies in space-time move sc as to maximize a function cal.ed 'the
tnterval'. This sugpests that optimization postulates can have powsy o

ratse the level of universality ¢f ecomomic theories, ever if heroic wark

on general competiti

an conpietre

equilibrium has so jar had moch less t!

SULCCEsSE,



It is of worc interest to ¢ompare the incerpretsticns of ticks and

Popper in regard to Kewtor's |

to use them for & Jdefence of ‘nductiy

Can, Hicks"® asks, empirical association he
implication? There is, he answers, plernty of evidence in cconomics and
science that it can. Did not Newlton himseif deciare, in rolation to his
inverse square law of gravitational attraciion, ‘hypothesss non fingot?
Hicks asserts that Newton reached this

Galileo's inductive work on proisctiios
pro,

i

i
&

component of downward acceieration. "o this findi

ap
mathematics so as to deduce the laws of planetary setion which Kepler ban
also found inductively. Newtonian mechanivs thus, startoed frem 'a reietios

E o P

that had emerged from the facts', and nrovided o "lovicol brd
] ? B

other inductions. And it guined such *ind

ive strenpgth' from later

applications and observations as to vesch "the nesgest Lo Thrnalt
which any theory ..., can cver have!,
This emphasis on 4 with Dopports wiows abo

scientific laws, smmmarvized in

F S
S L

give Popper’s view of Newton's di

he had reuched 1t by inductio hHA]
logically false. Fopper's histori o

Hicks by supposing Newton's starting peint to have been Xepier's laws,

not Galiles's iaw of projectiles, He argues that Kepler, after testing

the Copernicien idea of planets vevolving in civeles ahout the sun og

Brahe's astronomical reocords, had to reicet it as {alse, and then ture: .

to eliptical metion as an explanation of these hecauss of

astrological ideas of nfluences coming §
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More important is the demonstyation of foacent foisiiy, which owes

much to lume ond Kant., fet K be a o

observations, including those made by Calileo et [ohe o2 class of
loglcally pessible statom . Muame had snown,

in effect, that no contradiction zresults Frop condoluing B with A,

it then fellows, as a matter of pure Jogic, thet ne statewent in B can

contradict K together with any statemonts that are derivable trom ¥,

eclipse wondd aot oooury,

The absurdity is removed orly if we pive up the idea that Newton'z theory

can be derived from cbservations. As Kant saw, such a theory trasscends

all observations bocause 11 is univers in form, and an interpretation of

- 3 H s
ebservaticns, not their logical consequence.
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