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Logical, Mechanical and Historical Time
in Economics*

{ntroduction

1.1 - In economics different notions of time imply alternative
theories. This becomes crucial to explain the misunderstandings
which arose between Keynes, Robertson and Ohlin in the debate
on ‘finance’ in the late 1930°s . This debate offers an example of
how the same terminology is used in different theories to stand
for different concepts.

These are the key issues of this paper but some general
conclusions on the use of « time » in economic models will also
be attempted.

1.2 - Keynes, Robertson and Ohlin discussed the determination
of income from a common macroeconomic perspective, but they
utilized a set of aggregate categories which were only apparently
similar. However, they had a basic element in common: all of
them used «sequence analysis ». By « sequence analysis » or
« sequential construction » it is meant here a description of the
economic process to be studied by a model in which antecedent
component and sequential components are linked together in a
sequence.

It follows that the whole process can be studied by stages
and each component can be analyzed one at a time 2 Models based

* This paper is part of a research project lor a Ph. D. dissertalion at Cambridge
Dniversity (U.K.). The author is indebted to 8. Biasco, V. Chick, A. Roncagiia and
. Rowihorn lor helpful suggestions on previous dralts of this paper, to M.C., Marcuzzo and
P. C. Ravazzi for relevant comments on the final version of it.

I am referring to the debate in the Ecomomic Journal 1937-1939, where the determ-
fwants of the rate of interest were discussed in the light of the reiation between investment
and saving. See J.M. Keynes 1937h, 1937c, 1938: B. Ohlin 1937a, 1937b; D. Robertson 1937, 1938,

> 1 wse the terms «sequence» and «sequentiality» here with a broader meaning ihan
is usually attributed to this concept by the the Swedish literature. See, for instance, the
definition of sequentiality in economics given by E. Lundberg 1937 p. 51; Svennilson (938
p. 3; B. Hansson 1980 pp. 16-17.



on sequential structures may be opposed as a group to general
equilibrium models, which solve simultaneously for the variables
in a set of interdependent equations.

Beyond this similarity, however, it is usually overlooked that
sequential structures may sharply differ; this is the case of the
sequential schemes used by Keynes, Robertson and Ohlin. Their
disagreements were far beyond the main issue of that debate
— i.e. the determinants of the rate of interest — but involved
their whole theoretical structure®. Therefore it is necessary to
look into their methodologies in order to distinguish and compare
the analytical features of their models. The classification which
will emerge exemplifies the present scope of this essay.

1.5 - First, an absolute distinction between a logical (causal) *
structure of sequences and a chronological structure of sequences
has to be made. Certain economic models are strictly causal
according to the definition that T am following here, but ‘timeless’,
‘outside of time’, or ‘static’ depending on the terminology used;
their variables need not to be dated, nor adjustments considered
through time. I propose to call this method ‘logical time’ sequentiality
and I will analyze it in section 2. (I will consider in detail an
application of this method — Keynes’ General Theory — in
section 5). By contrast there are models which follow a temporal
path but do not set up any causal logical structure to explain

economic bhehaviour.
Furthermore, I will argue that even the concept of chronol-

3 1In the recent literature in this area the neglect of melhodelogical  divergences has
blurred the bounderies between them; along the lines of the « neoclassical synthesis »
the ’liquidity theory’ of the rate of interest has been assimilated within the ’loanable funds’
theory. See D. Pailnkin 1958, C. Tsiang 1936, W. Feliner and 1. Somers (950, Alternative
interpretations are given by H. Johnsen 1951, F. Hahn 1955, K. Brunner 1950, By conirast,
L. Klein 1950 stressed the divergences between the two theories.

1 No unequivocal definition of ‘causality’ s commonly accepted by the scientific comimunity.
Among the different interpretations the definition of causality proposed by Feigt in 1933, as
«predictability according to a law or to a set of laws» is choosen here. This is mainly for two
reasons. First, causality is defined according to inductive criteria which are appropriate to the
interpretation of economic reality. (Predictability is based on inductive inference from the empirical
data about the past and involves prediclions of experience not yet observed). Furthermore, in
the same definition, the need for theory in establishing any causal relation s made explicit
(i.e. the ‘law’ or the ’set of laws' must be specified). It s interesting lo note that Feigl (and
Zellner who recently reiterated Feigl's definition of causality) have directed thelr fire specif-
ically at the work of ’econometricians without theory'. (Zellner 79, p. 12).

Of course, the term 'predictability’ must be qualified if it is to be applied in economics,
since the concept of ‘uncertain fuiure’ means in this context that the future event ’has never
happened before’, and therefore conforme to Grorgescu-Roegen’s definition of the unknown.
A, Zellner 1979; H. Feigl 1953; N. Georgescu-Roegen 1971 Ch. V; H. Jelfreys 1967,



ogical time conceals two different methods. One introduces calendar
time as an exogenous variable — i.e. ‘time’ is used as a « vector »
which helps to extend mechanically the theoretical relations of
a model from period to period from the past to the future —;
[ will call it ‘mechanical time’ sequentiality. The other method
deals with processes in which past, present and future are
qualitatively different; 1 will call it ‘historical time’ sequentiality.

I will discuss the former method — i.e. Robertson's scheme — in
section 3 and the latter — i.e. the Swedish School and Ohlin’s
scheme ~— in section 4.

The relevance of distinguishing time-based methods for ana-
lythical purposes is appreciated when these categories are used
to interpret specific economic issues®. The debate on ‘“finance’
shows how critical the assumptions of different temporal co-ordinates
are in the definition of opposing theories. Many eminent economists
became involved in that debate, including Harrod, Hawtrey, Lerner,
J. Robinson, Shaw and Townsend . I focus here on Keynes, Ohlin
and Robertson because they conveniently illustrate the three
methods I discuss in this paper.

The question posed by Robertson and Ohlin concerns the
financing of new investment and the determinants of the rate of
interest in an expanding economy. The question at issue, however,
is not discussed in this paper’. Nevertheless my conclusion is
that the concept of ‘finance’ is different in Keynes, Robertson and
Ohlin because it is based on a different notion of investment,
saving and income, which is consistent with their different sequential

schemes §,
Furthermore, it follows that: (i) definitions which are based

on a dychotomized classification of theoretical models — such

5 An early tentative discussion of different ways of introducing ‘time’ in economics is in
P. ROSENSTEIN-RoDpAN 1934, Subsequent viewponts of Amoroso, Masci, Shackle, J. Robinson,
Georgescu-Roegen, Hicks (776, '80) among others, will be considered in the next paragraphs.

& See A. Lerner 1938; J. Hawtrey 1937; J. Robinson 1938; R. Shaw 1938; H. Townsend
1937. :

7 1 discussed this point in the paper «Keynes on ‘finance’: the 1937-1938 debate», presented
at the London School of Economics, the 28th June 1978, mimeo.

¥ The [lirst view is thal the amount of previously accumulated savings, which in Robertson's
view assume a ‘financial form’, determines the maximum investment growth available. The second
viewpoint — that of Ohlin — is that the [low of new credil, also defined as ‘finanee’, can
potentially match an increase of investment without limit, except that increase in invest-
ment decislons affects the level of the rate of interest, The third view, of Keynes, is that
additional demand for cash should be added io the traditional demand for money in the
liquidity theory, to account for the finance of new investment. The stock of cash is thus
defined as ‘finance’ by Keynes, and this also delermines the rale of interest.



as ‘static’ versus ‘dynamic’, ‘equilibrium’ versus ‘disequilibrium’ —
and directly oppose a-temporal schemes to ‘temporal’® schemes
are inadequate. (ii) Models which make use of g mechanistic idea
of time lack of any notion of causality. As a result, they can
be in most cases assimilated to the a-temporal schemes of general
equilibrium models, even though they may also accomodate lagged
relations among the variables. (iif) The distinction of alternative
sequential structures provides us with an additional methodological
tool to understand some divergences in recent economic literature.
A fiew remarks on this will be found in section 6.

SECTION 2. - Logical time

2.1 - By ‘logical time’ I mean logical set of relations which
links the variables in a unigue direction implying a causal
relationship between them . Because this causality is framed within
a logical scheme, logical precedence does not entail any chrono-
logical precedence — i.e. the variables need not be dated.

The task of this kind of analysis is to single out a few
Jundamental relations among a small defined group of basic variables
in a causal ordering, which allows the logical dynamics of the
system to be observed.

Three main features characterize this method. First, there is a
unidirectional causality, Second, this scheme cannot cope with
changing situations. Third, and most important, any temporal refer-
ence is absent from its laws. For instance, if we consider for the
independent variables, the parameters and the dependent variables
two sets of values — one at the point t' and the second at the
point t” —, the theory tells us the ‘logical law’ that links the
different groups of values. The two equilibrium points t* and t”
do not correspond to any real position in time — i.e. the system
itself is outside time. The points t and t”” are conventionally defined
only, according to the logical order which links them .

? The position held by L. Pasinetti, J. Robinson, J. Hicks, among few others, will be
considered apart in the nexi sections,

0 For the definition of causality, appropriate to this argument, see n. 4.

' This property of causal relations is emphasised Ffor example by Simon. Simon specifies
that «lime sequence does indeed sometimes provide a basis for asymmetry between (wo
elements» (A and B, where A is the cause of B} «but that asytuniefry is the important thing,
not the sequence». Simon 1953, p. 51.

Indeed, Simon gives a deductive definition of causal law in terms aof «logical properties
ol the model considered» (i.e. causal orderings of variables or groups of variables, in a model
where the concepis to be defined belong to the modei and not to the real world», (ibidem



This scheme cannot explain how the variables are actually
changing at any intermediate point between t’ and t” nor does it
enable us to study how the system actually responds to changes of
parameters and functions. We can only compare the values of
the dependent and independent variables registered at the equilibrium
situations t' and t”.

These propositions appear clearly in Keynes’s framework of
the General Theory. Given the propensity to consume (the para-
meter) and the level of new investment (the independent variable)
at any equilibrium point t’, the « logical law of the multiplier »
(as Keynes himself defines it} ensures that a given increase in
income and saving corresponds to that new level of investment.
The analysis gives us the values of aggregate variables at the end
of the process, where the final position of those variables is
conventionally defined ‘time t”°.

This method has been attributed to Keynes’s attitude of taking
for granted the sufficiency and inevitability of confining strict analysis
to equilibrium situations and treating the transitions between them
as disorderly episodes, which by their nature defy any detailed
explanation. Saving and net investment are determined independently
of one another, yet they become equal. How? This question of
how cannot be satisfactorily answered within Keynes’s own
construction, for it belongs to the disequilibrium phases that
intervene between one equilibrium point and another » *.

The logical sequentiality of Keynes’ method enables him to
focus attention on identifying the forces which determine any
equilibrium level of income and employment, according to the
causal relations that he specifies, totally neglecting the actual
process of adjustment of the variables “.

To sum up, this method does not set out to supply any
dynamic scheme which would enable us to follow the analysis of

p. 531). Even if Simon’s idea of deductive logical causality may not be reconcilied with the
inductive definition employed in this essay, his argument is helpful in specifying Feigl’s
definition of causality, «that by putting asymmetry without necessarily implying a time sequence
at the basis of our definition (of causality) we shall admit causal orderings where no time
sequence appears (and sometimes exclude causal orderings even where there is time sequence).
We shall discover that causation does not imply time sequence, nor does time sequence
imply causation». Simon 1953, p. 51.

12 See G.L. Shackle, 1967b, p. 142,

The analytical features of the General Theory which make it possible to classify it within
the logical time seguential method are specified in section 5.

3 Cfr. .M. Keynes, 1936, p. VIL



economic changes through time . The shift of equilibrium from
t" to t” only apparently indicates a dynamic movement of the
system; in fact, it has to be understood as an exercise in comparative
statics B,

From these three features several further points arise. First,
one can see how this particular scheme of causality conventionally
excludes the consideration of circular causality, in that the rela-
tions are linked in just one way (a—>b—>c) and not both ways
(a—b-—a) %, If a circular flow of causality was to be assumed,
the model would be formalized in terms of the simultaneous
determination of the equilibrium values of the variables. However,
the equilibrium system that one would get in this case must be
sharply distinguished from a system framed according to ‘logical
time’ sequentiality. For, even if the two are both static systems
cutside time, the former must actually neglect the sequential
relations which on the contrary are essential to the laiter e,

Indeed, to express a circular flow of causality we can also
resort to a system of temporal lags which order the occurrence of

B Quite different meanings have been given lo the term «dynamics» in the economic
literature on the subject. By the term «dynamics, I ean here the features of historical
lime sequentiality that [ consider in section 4. Qf that mefthod. I am emphasising here the study
of adjustment of variables in time according to a set of laws.

15 A definition of the conceptual and analyiicat differences which distinguish  this
method from a method which analyzes changes of ihe parameters and the functions is
attempted for instance by Lindahl. See Lindahl 1951, p. 31. See also J. Robinson, 1964;
J. Hicks 1965; F. Hayek 194].

% From the logical relations of the kind a— b~>c it does not necessarily follow, of
course, that the author excludes any link of the kind ec—a. It only follows that the link
{c —a) is considered as a weal relation and may be neglected for the purpose of analysis
as an approximation of the second order.

7 In algebraic terms, the scheme of circular causality is to be solved by means
of a system of linear equations all interdependent. In order to formalize a causal ordering
of events or varimbies one may refer to Simon’s example. Simon shows the situation in
which Xl->X2—>XJ: i.e. X, is the direct cause of X, and X, of X, by means of a system
of the following type:

a4,% = Ay n
Xy + 855X, =y 2
8%y + 83X, =y (3)

Simon explains that in this systern (1) has a direct precedence over (2) and (2) over (3):
and he specifies that not the temporal precedence is relevant here but the asymmetry (i.e.
the fact that one may go from (1) to (3) but not viceversa), Cfr. Simon 53, p. 58.

3.0n this point see L. Pasinetti ‘74, p. 46,

It may also be recalled hers that even Lindahl, lacking a specific consideration of causal
relations within a static field, does not recognize the causal structure of the G. T. and he
formally resettles it according {0 a system of simultaneus and interdependent equations. The
analytical fellacy of Fformalizing in this way a logical structure of sequences is considered
in section 5,



the feed-back effects (aw—>bu—>as) where to, t1, t: would be successive
temporal symbols to indicate the temporal lags of the relations,
and apparently showing a logical causal sequence. This scheme,
however, may be assimilated to the ‘mechanical time’ sequential
method, which is discussed in the next section.

Secondly, 1 should point out that I am using the term ‘logical
time’ here with a different broader meaning from J. Robinson Y.
She describes as ‘logical time’ only the logical sequence of equi-
librium positions that occur in a process of balanced growth (the
« golden age »), in the sense that each equilibrium position implies
all the preceding and all the successive ones®. Accordingly, she
uses the scheme of the « golden age » to describe situations of
simultaneous equilibrium, in order to distinguish them from the
whole set of sequential schemes that she labels, together, as
‘historical models’. It is then proposed here to enlarge a bit upon
the distinction drawn by J. Robinson.

Thirdly, no significance is attributed to the speed of adju-
stment of the variables, nor to the actual development of the
process. The unit of time is irrelevant for the analytical purpose
of the logical time scheme?®. The process can be analytically
squeezed at will so that the relations can be assumed to work
out their effects instantaneously, provided that the logical priorities
are respected. :

Again referring to the General Theory, one can sce that
Keynes, founding his analysis on these features, consistently neglected
to consider the whole set of adjustment mechanisms (among others
the financial adjustments) that are implied in the working of the
multiplier 2. It is precisely the neglect of these mechanisms that lies
at the core of the criticism Robertson makes of Keynes’s theory
of the multiplier. In doing so he considers it from the different
methodological view point of ‘mechanical time’ sequentiality,

2 On this point efr. section 6.

 This corresponds to the definition by which Nagel labels any kind of model as
«deterministics, j.e. «a theory (where)... the theoretical state of a system at one instant
logically determines & unique state of that system for any other instants. See, E. Nagel,
1961, p. 283.

2 Clr. J.M. Keynes, letier o Ohlin, 27th January 1937, Vol. XIV, C.W., p. 184.

2 Clr, the analysis of this issue in Seclion 5.



SECTION 3. - Mechanical time

3.1 - Analysis based on ‘mechanical time’ sequences exhibits
very different features from ‘logical time’. The primary feature of
‘mechanical time’ sequences is that they implicitly assume the
mechanical extension through time of a set of unchanging relations.
This is because this method is neither used to enquire into the
forces that determine a process, or to isolate its logical structure.
Instead, the scope of this method is to describe the process step by
step and give the values of the variables at any intermediate point
between two specified positions in time.

Calendar sequences are followed and the variables need to
be dated in order to follow the sequence of their values. The
analytical scheme is divided into uniform intervals corresponding
to the unit of time that has been chosen *. However, the progressive
dates by which the variables are ordered in the analysis do not show
that the future values of the variables are qualitatively different from
the present and the past values. They therefore cannot show that
an irreversible break has occurred at each moment in time, which
logically and analytically separates each moment from the previous
and the following one.

What the method does enable us to follow is the step by
step development of a process, precisely because a mechanical
notion of time is assumed. For instance, in economic theory it is
implicitly assumed that a given ratio of consumption to income
is a fixed constant at any point of «time », as if a long period
relationship is always present. Of course this assumption excludes
by definition the possibility of interpreting in the same theory
situations where changing behaviours of economic units have to
be explained, in which case change of the parameters and functions
during the process of the generation of income should itself be
the object of explanation. The parameters cannot be assumed to

% The choice of the unit of time is determined, of course, by the assumptions made
for analytical purposes. D. Robertson’s «day», for instance, the unit of time according to
which he scans the process of the generation of income, helps to show that: first, «the
income a man receives on a given «day» cannot be allocated during its course to any particular
user {(a lag is assumed hetween Y: and (i1 OF Si+1): and second, that there is a unity
velocity for the circulation of money D. Robertsen, 1933 (p. 399).

For the definition of Robertson’s «daily» method sce also D. Roberison, 1940, in particular
«Mr, Keynes...» and {able I, p. 119,

For the critical arguments addressed by Keynes and Hawirey on this point, see E.J,
1933 Dec..



be unchanging. The typical case of situations which cannot be
studied in terms of fixed parameters and functions is the cyclical
path of the economy.

A second feature of this method is that the absence of any
unidirectional law ensures the symmetry of the process itself: for
instance in the following sequence ... a—>bii—>cir>ac,s one may
not infer any law of asymmetry.

In other words, the sequences of the ‘mechanical time’ method
are repetitive (i.e. they consider the occurrence of reiterated pro-
cesses) and reversible (i.e. they are ‘invariant in relation to the
inversion of the temporal vector’) *. The same kind of sequences
which enable us to follow the values of the variables from time
to to time t. may be used in reverse to go back from the values
registered at time t. to the earlier values of time t,. And these
two features of reversible and repetitive relations, cancel out any
criterion of causality from the method itself.

The similarity of this method with the laws of dynamics in
classical physics in obvious. The law of motion continues to
hold mechanically, irrespective of actual conditions: it can be
repeated, unchanged, again and again.

In economic literature, the working of these processes
‘in time’ is generally formalized in terms of systems of differential
cquations. The pattern of the whole process and the full de-
velopment of its different stages may thus be specified at the
beginning of the process, when certain values are attributed to
the variables and the parameters of the system. This means, however,
that to scan the economic process according to a ‘mechanical time’
method amounts to a quite peculiar notion of dynamic relations %,

If one agrees with B. Thomas, that ‘the aim of the method
of economic dynamics is to analyze the probable course of events
on different assumptions relating to producers expectations’ *,
then the hypothesis of perfect foresights should be ruled out altogether
irom the study of dynamic relations . However, the ‘mechanical
time® method disregards this view and thus to divide the economic

*# This eriterion s used by M. Hesse, when she describes in her book the different
features of causal and not causal relations. See M. Hesse, (25). See n. 11,

% See n, 11.

* See B. Thomas, 1936, p. 104,

% Indeed, not only the assumption of certain expectations but also the assumption of
inertial behaviour of economic units should be ruled out from an analysis of the econamic
process which is framed in time, where both expectations and economic decisions change
according to the changing conditions of the process itself.



process into a sequence of subperiods it relies on the assumption
that no unexpected alterations in the values of the variables will
occur during any period, which would affect the values of the
subsequent period; or, at least, no uncertainty about the future
disturbs the decisions of economic units, nor is any need to revise
plans envisaged.

Within the ‘mechanical time’ method, for instance, the cyclical
path of the economy is interpreted by the mechanical extension or
given economic behaviours, which are assumed to be homogeneous
and symmetric, and it is these that explain the ups and downs of the
economy. Neither the changing behaviours of economic units (the
parameters and the functions) which determine and are determined
by the different phases of the cycle, nor the analysis of uncertain
plans, revisions and reactions to changes of expectations are the
object of the theory.

Thus we have the main reasons that separate ‘mechanical time’
sequences from the temporal sequences of the ‘historical time’.

3.2 - Robertson’s analysis corresponds well to the features of
‘mechanical time’ sequentiality. The process of determination of
income is assumed by Robertson to be a circular process in relation
to causality — i.e. there isn’t an a-priori variable which is selected
as the original cause of the process itself —. The process can be
induced by the initial stimulus of any variable.

The different stages of the process are singled out and the
model is thus mechanically extended through time, from time to to
any time f{a, according to the sequence LY —=Si—>11s
—Yus ®. Robertson’s sequence method obviously does not entail
iogical precedences.

Equilibrium values of the variables are determined by
Robertson according to the traditional rules of interdependent
models in accordance with the scheme followed, for instance, by
Pigou. In fact it is interesting to note that both Robertson and
Pigou, to whom Robertson refers at length, give an almost identical
interpretation of the General Theory, by neglecting the logical
causal ordering which is the core of the principle of effective
demand in the General Theory, and is examined in further detail
in section 5%,

@ In the same wayv, of course, this sequence may start by 5, or Y, alternatively.

¥ Cfr. D. Roberfson, [940, pp. 5.6 in particular. Cfr. also Robertson's guotations of
Pigou and Lavinglon in relation to the equilibrium determination of investment, saving and



The equilibrium levels of investment and saving are simulta-
neously determined mutually adjusting to each other according to
an equilibrium level of the rate of interest .

Robertson’s own contribution concerns the equality I(i) = S(i)
as a process, by dividing the period of the generation of income
into many ‘subperiods’. Thereby he focusses on conditions which
must be met in each of the ‘subperiods’ to obtain, at the end of
the whole period, the equality of I1(i) = S(i). In other words,
an interdependent equilibrium must be met in each subperiod
of time *.

Robertson also attempts to apply this method to a different
conceptual scheme, i.e. to Keynes’ reasoning of the General Theory.
« For those who prefer a more explicit temporal method of
analysis », he « redefines » Keynes’ scheme of the generation of
income according to his own temporal « daily » intervals *®. It is
interesting to outline his analytical exercise here to show the
theoretical misunderstandings which arise when one neglects
differing features and analytical objectives which correspond to
different methods.

Robertson follows Keynes’ assumption that an increase of
investment gives the initial stimulus to the economy, but he splits the
total increase of investment (of period t1-t.) into n equal shares
Ii, I, Is, ... 1n and he assumes that these shares are progressively
undertaken by the economy at time ty, ts, ts, ....ta. In the same way,
he mechanically extends in the consecutive periods ti, t2 t3, ... ta the
increase of income which should follow the investment I according
to the given parameter of the multiplier. This is an attempt to apply
his own method to Keynes logical law of the multiplier, and
thereby prove that the multiplier cannot guarantee a final value
of income that should result from Keynes’s reasoning. According
to Robertson, in the new scheme provisional conditions of equili-

the rate of interest, ibidem, p, 17, and D. Robertson, 1937, n. 4, p. 431. The same point is in
Pigou, 1950, see for inslance n. I p. 27. Cir. alse Pigou 1923 p. 181

3 See D). Roberson, 1937.

31 This poin{ contrasts with those interpretations of Robertson’s analysis in terms of ‘a
dynamic reformulation of the General Theory’, which are expressed for instance by J. Presley
and M. Danes. See D. Robertson, 1937.

3 See also D. Robertson, 1940, p. 2 and pp. 149-150,

3 On the different definitions of the ‘petiod of the generation of income’ (an ambiguous
term unless it is clearly defined) see F. Machup, 1976. D. Roberfson 1940, p. #t7. The
process is reformulated in Tav. 1, p. 119.



brium have to be settled for all the n-2 intermediate positions of
the variables, between the initial value of income (Y: in t1) and
the final value of equilibrium (Y. in tn), so that the process can
take place. Most important, Robertson maintains that at all the
intermediate points (t) at which a share of investment has to
be realized, this must be met by a corresponding amount of savings
(Su = sYua) in order to be undertaken. As this is not warranted,
he posits the possibility that the equality T (i) = S (i) can be turned
into the equality S i)+ AM () =1 () (1), following the theory of
the « loanable funds » to which he implicitly refers. Lacking an
increased money supply, the rate of interest is still the crucial variable
which ensures the fulfilment of the final value of equilibrium,
when I == S. Robertson himself emphasizes this in several passages.
« Mr. Keynes is impressed by the possibility that the desire to
save is not responsive to change in the rate of interest... But the
fact that the rate of interest measures the marginal convenience
of holding idle money need not prevent it from measuring also the
marginal inconvenience of abstaining from consumption *.

The critical point is that if we follow Robertson’s interpretation
of the temporal sequential phases of the generation of income,
no autonomous increases of investment can be conceived. This is
because his model has a lagged structure which by definition shows
at least a temporal divergence between new investment and saving.
Since, however, Robertson does not consider any causal relation
ensuring that an increase of investment will be followed by a
corresponding increase of saving, consequently he interprets the
problem of financing an autonomous increase in investment in
terms of the problem of stating the sufficient availability of past
and present saving as a preliminary condition for any increase
of investment.

In other words, consistent with the features of his own method,
Robertson does not grasp the causal nature of the theory of
effective demand which underlies Keynes’ logical theory of the
multiplier. In so doing, he approaches the problem from the opposite
perspective to Keynes.

Robertson’s exercise has been stressed here, as it shows several
features. First, his ‘mechanical time’ method enables Robertson

H D. Rabertson, Sept. 1937, p. 43i; cfr. also n. 29,



to raise problems which are related to the adjustment mechanisms,
while remaining within a « quasi-static » framework; for instance,
to identify the problem of the financial adjustments required by
the multiplier. The need to find finance for any increase of
investment that may be undertaken by the economy is hidden by
Keynes’ method; it becomes evident only if the different stages
of the process of the multiple increase of income are singled out
as Robertson does.

Second, this example shows that it was critical in the
mutual misunderstanding of Keynes and Robertson that they did not
explain their basic analytical divergences at a methodological level
and the different objects which corresponded to their different
methods ¥, Instead, whereas Keynes’s work was concerned with
identifying the forces which determine the dynamic of the system,
Robertson concentrated on pinpointing the stages of the process
itself. '

Third, and finally, the ‘mechanical time’ sequentiality shows
that the attempt to transform the logical relations of a timeless
scheme into a set of temporal relations may not be accomplished
without redefining the variables used and the relations among them:.
« There are inevitably difficulties », Robertson writes, « in expres-
sing in statically framed terms the situation existing at a moment
of time during a period of change »; « it is precisely for this among
other reasons, that Mr. Keynes’ photographic formulation seems
to me to need supplementing by a cinematographic one » .

Employing this analogy, Robertson is merely replacing «Keynes’
photographic formulation » with a sequence of photographic for-
mulations. He then fits together all the sequences, each individually
considered, and obtains the final values of the variables as by
calculus of the definite integrals.

3.3 - The objection might be raised that the sequences of
‘mechanical time® may conceive the same causal sequences as the
‘logical time’ method on the one hand with respect to the
relations of asymmetry which belong to the a-temporal causality
of ‘logical time’ (of the kind a—b—sc), but on the other hand

3% See n. 3. Robertson thus incited Keynes’s famous reaction rejecting «Mr. Robertson’s
incorrigible confusion between the revolving fund of money in circulation and the flow
of new saving, which causes all his difficulties». 7.M. Keynes, 1938,

¥% D). Robertson, 1940, p. 17.



projecting them info time. 1 maintain that one may not truly
frame ‘in time’ those causal relations by means of the relations
of ‘mechanical time’.

This methodological mixture can be seen by extending Dby
sequences the multiplier ‘through time’. This case, however, shows
that to follow different phases of the multiple increase of income
assumed to be determined by a given increase of investment, has
nothing to do with time: it is merely an expository expedient of
static equilibrium analysis. If we follow the different phases of
the generation of income through time, we necessarily find dise-
quilibrium points of the variables. One is then faced with the
choice of ignoring them or dealing with them. In the first case,
the analysis corresponds totally to the logical scheme which is
a-temporally framed, and the same ‘final’ values of variables in
equilibrium are reached here for all variables as in the other scheme.
In the second case, it is important to acknowledge that responses
become unpredictable and this in turn implies that expectations
are uncertain; one can no longer relate I, at time t. with Y = Y1
at time t; according to parameters quantitatively determined
a-priori.

On the contrary, in ‘mechanical time’ sequentiality the future
is never uncertain. Deterministic relations are implied, even
when facing ‘disequilibrium’ points. (Similar difficulties arise in
relation to those models which follow Keynes’s reasoning more
closely i.e. where investment determines saving. These include
those models which analyze the relations of the General Theory
in cyclical paths) ¥,

The expedient of dating the values of the variables according
to the method of ‘mechanical time’ sequentiality does not offer
alternative basis for framing economic relations in time. Like the
form of analysis ruled by ‘logical time’, these ‘mechanical time’
models do supply only the {wo end positions of the variables. The
main difference between them is that ‘mechanical time’ sequences
appatently enable to stop the process at any given point between
the two end positions of the interval to observe the values being
studied. They do not however supply any general abstract law
which would identify the determinants of changes in the structure
of the system as the causal logical method does. Neither do they
supply any rule of adjustment to identify the dynamics of these

3 Cfr. section 5.



changes in the manner of the third method, that of ‘historical time’
sequentiality.

If then we leave the field of equilibrium, where causal laws
may be generally inferred to explain the asymmetric relations which
rule the economic structure, and instead set out to study the actual
development of these relations in time, quantitative kinds of relations
must be substituted for those qualitative relations®. This means
using the actual values that the variables assume during the
process, in relation to the values which have been forecast by
the operators when plans were formulated and decisions taken.
« The concept of dynamic in economics », Hayek wrote in 1941,
« when it is used in contrast to equilibrium analysis in general,
it refers to an explanation of the economic process as it proceeds
in time, an explanation in terms of causation which must
necessarily be treated as a chain of historical sequences. What
we find here is not mutual interdependence between all phenomena
but a unilateral dependence of the succeeding event on the
preceding one » %,

Indeed, the marriage of a logical sequentiality with temporal
sequentiality to infer the laws which rule the structure of the
system (e.g. the law of effective demand) and to fit these laws
into the dynamic field of adjustment of uncertain plans was the
aim of the Swedish School method. It is the scope of ‘historical
tiine’ sequentiality.

35 A similar conclusion is expressed by Lindahl, whe deals with different numerical
examples of the working of the mulilplier according to the Jlagged Robertsonian scheme, or
to ternporal (ex-anie} formulation of it, reaching different results. See E. Lindahl, 1953, pp. 11-18.

3¢ F. Hayek, (1941) reprint '76, p. 17 (italics added). Here one may recali that Hayek’s

own use of dynamic method has nothing to do with his own definition of dynamics; it relates (o
«the intermediate field», as he himsell defined it, «which refers to phenomena which still
come within the scope of equilibrium analysis». All that the use of the term dynamics means
herer» Hayek further specified, «is that we do nol postulate the existence of a stalionary
states, pp. 17-18.

" 1t is interesting to nole that Hayek’s awareness of the methodological differences which
separaie his method from the notion of ‘historical time™ has disappeared with his followers,
who pretend to follow a dynamic method just by formalizing and specifying Hayek’s notion
of interlemporal equilibrium.

The same criticism had been addressed by Lundberg and Myrdal to Lindahl’s early
atternpt at dealing with dynamic problems using the method of intertemporal eguilibrium

(efr. Lindahl, 1929 (°39)}. See n. 42, and n. 56 below.



SECTION 4, - Historical time

The core of ‘historical time’ is that past, present and future
are qualitatively different, linked by expectations and plans.

To extend the analogy with physical laws, ‘mechanical time’
sequentiality resembles the laws of the classical mechanics, while
“historical time’ borrows from the progressive law of ‘cosmological
time’, to which Geowesou -Roegen * refers in recalling the features
of the law of entropy *

That the future is qualitatively different from the past is
not expressed only by a generic condition of uncertainty in
which the economy works out its processes; uncertainty of future
events invokes analytical relations to account for it.*.

Functional relations can never recur unchanged for they « leave
traces », in so far as they cumulatively alter the values of the
variables upon which decisions are based. In other words, the
parameters are not to be presumed constant or predetermined, as
they are in the two methods discussed above, neither may the
junctions be mechanically extended from one interval to the next
one as in the case of ‘mechanical time’ sequentiality.

i This distinction between mechanical time and historical time has been envisaged by
Georgescu-Roegen, who notes the problem but does not analyze it in detail. Cfr. Georpescu-
Roegen, 1971, pp. 129-140 in particular.

Schumpeter fn his later writings also stresses the difference of fistorical from dynamic
time, where by the lerm «dynamic» he means a mechanical notion of fime relations corrgspond-
ing to «mechanical time» sequentiality. He underlines this difference in the History of Economic
Analysis, 1954, n. 5, p. 965.

# See Bridgman, 1928. For the definition of the entropy law see Max Plank, 1932, p. 81
and A. Eddington, 1943.

# This is why I maintain that the General Theory, though it underlines many features
that are linked to the problem of uncertainty and focusses on an object which is definitely
in time®, nevertheless does not offer any analytical scheme of relations which are framed
in ‘historical time’. (Hints of this kind of relations are given only in the liquidity preference
theory and in the articie on the Q.[.E. 1937). Cfr. on this point secton 3.

In a different way, the models of intertemporal equilibrium do not deal properly with
uncertainly and temporal relations, although they give great emphasis to the difference bet-
ween plans and results. Uncertainty of the future totally disappears, as socon as they assume,
that plans for all the future periods are all made consistent at the beginning of the {irst
period and then realized with certainty. l.e. as soon as cne introduces complete future markets
uncertainty disappears, and with it the difference beiween past, present and future also
disappears. Since no other causal faws rule the relations among variables in these models,
the apalysis may thus assume the fortn of systems of interdependent equations to determine
the values of the varinbles, precisely like those general equilibrivm models which do not

deal with problems of fime. See section 3 and 6.



Three features characterize historical time method. First,
because the variables refer to an uncertain future, their future
values and definitions are subject to and must take account of
the subjective evaluations by individuals.

Second, the functions must explain the responses of eco-
nomic units to the actual outcomes of the economic process arnd
to changes of confidence with changes of future expectations.
This is because today’s decisions are determined by the interplay
of yesterday events and the subjective assessment of the probability
that today’s expectations will be realized tomorrow. As a conse-
quence, the theory should supply a set of functions that explain
how a given situation in the present diverges from expectations
that preceded it as well as how this divergence influences
expectations and decisions and thereby the setting of the values
of the variables, for the following period.

Third, a cumulative process has to be studied: the last value
of any variable includes the path of previous ones (the expected
and the realized ones) but does not mechanically imply the trend
determination of any future value of the variables. This deeply
separates the schemes which are founded on this method from
those founded on the ‘mechanical time’ sequentiality. In particular, it
raises a barrier between the alternative ways of formalizing these
schemes in mathematical language.

Historical time relations cannot easily be translated into
elegant and synthetic formulas. They lend themselves better to an
approach which explains the different reactions of the variables
in a range of conditions, and analyzes the dilferent adjustments
that may prevail in each situation. It is clear (for instance) that
within the sequences of historical time the future values of
variables may not be calculated by the deterministic features of
differential equations, which otherwise are typically used to estimate
the values of ‘mechanical time’ temporal sequences.

It emerges that the ‘historical time’ approach focusses the
attention on the changes which occur during the adjustment processes
of the variables more than on the equilibrium levels of these
variables measured as final outcomes at the end of the process.



4.2 - Overall, the methodological problem cannot be properly
discussed unless we have previously pointed out that the same
terms which are commonly employed to analyze the generation
of income, such as investment, saving, and income itself, in fact
amount to different concepts coming from different sequential
schemes. To show this, it may be useful to recall part of the
complex body of theory which developed into the « Swedish
School » 4,

Let us recall, first, the well known distinction between ex-ante
and ex-post values of economic variables which is drawn by
Myrdal ®. In the ex-ante category Myrdal classifies values based
on past experience, those based on mere conjectures about
the future and the values of plans of entrepreneurs which are still
to be realized. These latter may be incompatible with each other
or may underrate the degree of economic expansion and profit
achievable in the current period. Within the category of ex-post
values, Myrdal classifies the result of plans and the re-adjustment
made in the process.

# The major contributions are considered E. Lindhal (1939}, reprint 1970. G. Myrdal {1939,
reprint 1965; E. Lundberg (1937) reprint 1955.

Indeed, different labels have been atiached to the authors whom | would place within
lhe «Swedish School» group. On the one hand the group has been divided, in particular
by Palander, into theose authors who have been «primarily concerned with seguence analysis»
such as Hammarskjold (1933), A. Johansson (1934}, and E. Lundberg (1937), and those who
framed their approaches more direcily on Wickseil’s and D. Davidson’s ideas, whom Paiander
lakel «neo-wicksellian». Myrdal (1932), Lindah! (1930), and Ohlin (1934) should thus belong
to this second group.

On the other hand, authors like B. Thomas and B. Hannson, have emphasised the
collective research of these authors towards common definition of a macroeconomic dynamic
theory. See: T. Palander, 1953, B. Thomas 1936, B. Hannson 1980.

# At the beginning of the 1980's O. Steiger, C. Uhr and D. Patinkin dealt further
with the formal problem of deciding whether the stream of thought expressed by these
authors was a proper school to be counterposed to Keynes and the English appreach, or, on
the contrary, whether the two streams of thought were mutually interdependent. The point
of these discussions seems to be mainly referred (o «the possible anticipation of the G. T.
by the Steckholm School» {as Patinkin puts it}. More recently, after the publication of Ohlin's
1933 article in an English translation, that debate has been reopened by D. Patinkin, Yohe,
H. Brems, O. Steiger. On these specific issues Ieynes private correspondence is particularly
interesting (see for Instance the letlers to and from Ohlin on the ex-ante method of the
Swedish School, at the time of the debale in the Economic Journal. (Vol. XIV, p. 183 fI)).
C. Uhr 1975; Q. Steiger [976; C. Uhr 1977; D. Patinkin 1978.

Ohlin's article in the Economisk Tidscrift 1933 has bBeen translated in «On the Formulation
of Monetary Theory», H.P.E. March 1978; on the same number of the review is the debate
between €. Steiger, W. Yohe, D. Patinkin, H. Brems.

# The emphasis on the ‘backwards’ effects of expectations and on the role of anticipation
of uncertain fulure events has been put Forward [lirst by Myrdal, in his doctoral dissertation
(unfortunately not yet completely translated by the Swedish, even though its influence on
the development of the Swedish method has Dbeen enormous}. See G. MyYRpAL, The Problem
of Pricing and Change, in T. Palander, 1933, p. 9, n. 3.



I have already mentioned two points which necessarily follow
from this distinction: one, the need to embody the subjective
evaluation of future data, uncertainty and risk, in the definitions
of the variables ; and two, the need to consider the economic
process in quantitative terms. Together, these mean calculating the
numerical values of the variables according to the subjective
anticipation of individual of future data , and revising these values
as the process proceeds and the actual results confirm or falsify
earlier evaluations.

These two needs are well interpreted by Lindahl in the Studies,
as well as in the continuous research that he pursued in his work;
in particular, by his definition of the concept of income ¥.

Lindahl founds the idea of ‘anticipated income’ (i.e. « income
as interest » in the widest sense which refers to a certain period
forward) upon those features of subjective evaluation of uncertain
future data, that enable him to calculate its changes with the passing
of time. So that the whole set of concepts which are based on
the notion of income (consumption, saving, etc.) show the same
temporal features of subjective anticipation. « This concept » (of
income as interest) Lindahl writes, refers to « the continuous
appreciation of capital goods owing to the time-factor, that is to
say, the current interest on the capital value which the good
represents ». The notion of capital value also refers to anticipation of
an imperfectly foreseen future: « the expected future services of
the capital goods are the basic factor in the estimation of capital
value, for the latter can be considered equal to the sum of the
anticipated value of these services, discounted at the current rate
of interest, due reduction also having made for the risk factor ».

The appreciation rises when the discounted future services come
nearer and nearer (this corresponds to an increase in value which
for a given period forward is regarded by Lindahl as ‘the product
of the capital value’ and the rate of interest (income) applying to
the period »). As the services are consumed, capital value is reduced.
« During a given period of time, this reduction in value due
through consumption may be less or greater than the contempo-
raneous appreciation due to the time-factor. These differences

% See 1. 42; Cfr. Knight’s definitions of uncertainty and risk in F. Knight (1921), 1971,
7 E. Lindzhl, 1933, see pp. 400-403 in particular.



between interest and consumptiion anticipated for a certain period
can be regarded as the saving, positive or negative as the case
may be, which takes place during the period »,

From these features, a picture emerges of a speculative world,
which is essentially founded on the uncertain features which result
from the unidirectional passing of time.

«When the period is finished », Ohlin wrote, « new investment
is equal to saving ». « But (he stressed) how does this equality
come about? The answer is that the inequality of saving ex-ante and
ex-ante investment sets in motion a process which makes realized
income differ from expected income. (...) The discrepancy between
planned saving and planned investment », Ohlin concluded, « can
be regarded as the cause of the process “,

We see clearly here that the concepts are differently defined
in the debate. Keynes’s definition of saving, for instance (i.e. the
residual entity which is not consumed out of current income, nor
directly affected by the rate of interest) has nothing to do with
Ohlin’s ex-ante definition of the same category (i.e. « people
disposition to save (...) in relation to income expectations for many
future periods **. Nor does Ohlin’s view correspond to Robertson’s
concept of saving, which relies on individual decisions to save
part of disposable income that has been earned in the previous
period, in relation to a given level of the rate of interest.

If one uses the Swedish categories, Keynes’s approach falls
into the ex-post group: his concepts are consistently defined in terms
of ex-post notions of investment, saving, income. This, of course,

# B. Ohlin, 1937, p. 5. In relation to the multliplier, Ohlin Ffurther emphasised: «the
income which has causal significance (for consumption} is not Keynes’ ex-post concept, the
realized income during the last period, but the expected incomes ., Ibidem, p. 66. Ohlin’s method
is discussed by W. Yohe, 1962, pp. 274-280,

# See B. Ohlin 1937 a.

3 Lindaht's definitions have to be recailed (see n. 47): i.e. that «incomes as interest (.)
is the total sum of the consumpiion and the saving expecied (o take place during a ‘certain
period», but the element of saving must he expressed in «the increase in value of the
capital, exclusive of gains and losses» (emphasis added). E. Lindahi 1933, pp. 400-403.

The concepts of gains and losses, as they were defined by Myrdal and used by Lindahl,
need some consideration $too. «When an investment (for instance) is made, its value is determ-
ined by the owner’s expectations ai that mament. If, in a year's time, the demand for his
product has fallen and his receipts are below what he anticipated, he will then change his
views about the futures. l.e. the capital! value of the equipment falls by the amount on the
loss’. Thus Myrdal concluded «when something happens which alters the basis of capitalis-
ing future incomes and costs, whether it he g weakening or g strengthening of the owner's
confidence in his estimates (emphasis added), a net ‘profit’ or ‘loss’ occurs and the value
of the capital will rise or fali correspondingly. Profits and loss are, therefore, not actual
values, but estimated adjustments in capital values, G. Myrdal, pp. 39-60,



does not imply that uncertainty, ignorance of the future and risk
do not play a role in the description of the actual decision-making
process in the General Theory.

However, it is easy to understand why Ohlin was led to maintain
that either Keynes’s reasoning in the debate is ex-post, and then it
cdoes not explain anything, or it is ex-ante and then is entirely
wrong *. Indeed, Ohlin does not perceive that different methods
correspond to different objects of analysis: they focus attention
on different problems of the economic process, and, therefore, can
only illuminate the appropriate questions.

It is obvious that the Swedish concern for the adjustment process
(which also implies each time the determination of the value of
the multiplier) is far removed from Keynes’s own concerns, which
are focussed on the final values of income and employment with
the emphasis on identification of the forces which sooner or later
bring about equilibrium levels of income and employment.

It is interesting to note that the concepts which have been
defined according to the requirements of historical time may
all be reduced to their corresponding ex-post categories, if the
effects of uncertainty are removed from the scheme. Having defined
‘income as earnings’ as one of the two theory’s components of
‘income obtained’ (ex-post) which is perfectly compatible with
Keynes’s own definition of income, for instance, Lindahl in fact
explained: « If the future could be completely foreseen, so that
the future streams of services and the rates of interest at which
they should be capitalized were known beforehand, the total value
of the capital stock could only be changed by the elements of savings
as defined above, that is to say, the difference between interest
and consumption. On this supposition income as earnings would
correspond to income as interest » %,

On the contrary, it also is clear, but has to be underlined,
that the reverse operation it not so straightforward: to embody
the uncertain features of historical time in a theoretical scheme
requires more than merely mentioning uncertainty among the
determinants of individual decisions *.

St B. Ohlin, 1937 b.
i2 E. Lindahl, 1833, p. 403.
5 See n. 42 and section 5.



4.3 - The historical scheme deals with plans and anticipations,
with reaction functions and similar volatile concepts which may
not be framed outside of time, and quantitative relations must
therefore be substituted for the qualitative laws of the logical
scheme *. As a consequence, that nice ‘division of labour’ among
economists that well corresponds to the classical notions of
‘dynamic’ and ‘static’ fields, is difficult to maintain.

This point is a crucial one: in order to combine the logical
causalities of the former method (as found, for example, in the
law of effective demand) with the temporal features of the second
method, a unique complex scheme is required, different from both
the previous ones ™. In introducing the role of anticipations of an
uncertain futare as independent data within his theory, Myrdal
was implicitly recognizing the need for a new method to deal
with economic problems from a temporal (historical) point of view.
Myrdal was in fact questioning precisely the proposition that « the
static forces set the standards and the dynamic forces produce
the variations », by which Clark had interpreted the current thought
of neoclassical economists in relation to dynamic theory 7,

The point is that if we follow the economic process according
to the rules of the historical time method, even if we assume the

Ir_“‘-;:4—1'?{;Jl.uidt:rliaiug the quantitative aspects of {hese relalions I mean that one must specify,
numerically, the values that are actually atiributed (o expectations and plans together
with the realized values of the variables. The discrepancies between them, which are also
numerically calculated, allow us to quantily future plans and to develop the actual process
in time. As it is clearly expressed by Yohe, «the emphasis is on the numerical sequence and
not on the general properties of the system». W. Yohe, 1959, p. 165.

55 See F. Hayek (1941), p. 7.

% Unfortunately Lindahl himself generated a  (heoretical misunderstanding in his 1954
maodel, where he analyzed the process of generaling income of the keynesian type by means
of short run resction functions, and concluded that Keynes equilibrium conditions of comparative
statics (as he defined Keynes’ scheme) should be complementary to his own syslem of reaction
tunctions, which is «a good starting point for the determination of the dynamic process which
is induced by the disturbance of equilibriuma. (ibidem, p. 31). However, while the reaction
functions appear consistent with the Swedish method, Lindahl assumed that the process
of expansion continues, until investment per unit of time has reached a value which can
be expected to remain stable (see ibidem. fig. 4, p. 29). But he was then led explicitly to
declare the need for supplementing this set of functions (which determine the directions of
movement {rom an equilibrium towards a future which should be truly uncertain) with another
scheme which determines «the conditions for an equilibrium» as he did not have any rule
which links one period to the next. Cir. E. Lindahl 1954,

# Cfr. J.B, Clark, 1899, p. 32. «Aciual prices are now above the standards and now below
therm, as a pendulum is now on one side of an imaginary vertical line and now on the other.
This vertical line coincides with the position that the pendulum would hold, i it were under
the inftuence of static forces only. The oscillations are due to dynamic forces ... The same
thing is true of natural wages and interest, (...). Static forces set the standard and dynamic
forces produce the variations»: (p. 32).

On Myrdal’s critique to this issue cfr. B. Hannson, 1980, p. 34.



same logical causalities of a logical time scheme, we may not
assume at the end of the process that the system will have reached
those final values of equilibrium as predetermined in comparative
statics .

If we consider, for instance, a ‘keynesian’ process of the
generation of income, where i~>I—Y, in a logical fime scheme
the value of the multiplier is the relevant given element which
determines the level of income. But in a scheme of historical
time, one has instead to study how the value of the multiplier
is changing in time. Since this scheme follows the actual development
of the process in time, it cannot neglect the obstacles which impair
the decisions affecting economic units (e.g. investment decisions)
and prevent them from being realized, nor the eventual changes
of income which continuously follow on from the process of
revision of current decisions.

But the problem of analyzing ‘how’, ‘how quickly’ and ‘if* invest-
ment planned is actually realized in a defined period is analytically
irrelevant to Keynes’s approach in the General Theory where
attention is focussed on the autonomous features of investment
and on the logical law which ensures that any level of investment
generates ‘its own’ level of saving ®. On the contrary, if the same
process is analyzed within an historical time approach, the
adjustment phases must also be emphasised. For example, we
may find investment plans inconsistent with the possibility of
financing them from the banking system, or with the current
monetary policy, at the end of the period, and therefore we would
find that the ex-post results are different from the ex-anfe plans
of the aggregate variables.

38 Interesting evidence of awareness of these problems, which have been ignored in 1hg
recent literature, is given {or instance by L. Amoroso. «The fundamental supposition of
equilibrium theory» Amoroso wrote in 1924, «is that the functions do not change in time.
From this it follows that the economic systemt must necessarily reach a certain foreseen
equilibrium position (B), as a result of the interaction of [orces which persist for a greater
or lesser interval of time. {...) But before B iz reached the forces change from S to 5’ so
that the system itself alters its direction and, now, diverging from B, tends iowards another
equilibrium position B’. (...} The study of the successive changes in these forces, and the
corresponding adjustments of the system to them, is the object of economic dynamics». L. Amo-
roso, 1924, pp. 88-94.

5 See also G. Masei in F. Calfé 1975, F. Hahn 1973, J. Hicks 1974 and B. Hansson
1980, p. 733.

6¢ Cfr. section 5.



The relation between consumption and income offers another
example of the three methods types. The proportion of income
which is devoted to consumption changes with the shifting
direction of the path taken by the economy. Thus there may occur
a level of income different from the previously expected level, upon
which expenditure plans were formulated. The process of growth
may have met for instance a set of ‘unexpected’ problems which
were not fully anticipated, thus enforcing the need to revise
expectations and make new decisions.

If we focus attention on the levels of income and consumption
realized at one moment in time, we find of course that the
consumption expenditure amounts to a certain proportion of the
level of income which is actually earned. The method of ‘logical
time’ sequentiality underlines the fact that the causal links run
[rom income to consumption, projects the values of the parameter
in a ’logical time’, in an exercise of comparative statics.

It we follow the method of mechanical time sequentiality, the
period of the generation of income is divided into several intervals
of ‘time’, during which income and consumption progressively
realize the values that have been predetermined according to given
parameters as in the logical time method, and are projected
forward ‘in time’. In historical time, as Lundberg emphasises, the
theory must explain the changes of the multiplier instead of
assuming that the latter is given .

Indeed, in spite of what is usually asserted, Keynes himself
was aware of his own methodological choice, as he declared in a
letter to Ohlin: « As regards the ex-post and ex-ante method, I
shall certainly give further thought to its advantages (...) My reason
for giving it up was my failure to establish any definite
unit of time. (...) So, after writing out many chapters along what
were evidently the Swedish lines, I scrapped the Iot and felt that
my new ftreatment was safer and sounder from the logical point
of view » @,

After forty years, we can legitimately wonder whether the
contemporary field of economic analysis could better receive
attempts at formalizing a methodological synthesis of this kind.

8 E. Lundberg (1937} 1933, p. 37.
¢ ]1.M. Keynes, letter to Ohlin, C.W. vol. XIV, p. 184,



SECTION 5. - Causality and time in the General Theory: an
example.,

5.1 - In this section I will support my claim that the General
Theory is framed irrespective of ‘mechanical time’ and ‘historical
time’ sequences.

My aim is to show firstly, that in the General Theory the
logical precedence of the variables does not imply any calendar
precedence ©.

Secondly, 1 try to show that the General Theory cannot be
mnterpreted in ‘historical’ terms, unless all the variables are redefined
in ex-anfe terms. However, even once this was done, the whole
set of problems would arise in relation to the definition of
‘equilibrium’ which have been hinted at in paragraph 2.

Thirdly, once the static features of the General Theory are
singled out, the logical precedence of some variables over the
others emerges, as Pasinetti noticed ®. This means that the logical
structure of the General Theory cannot be represented as a general
system of relations wholly interdependent with each other.

Two analytical features characterise the logical frame of the
General Theory. 1) It is well known that the rate of interest is
determined within a set of stock relations, while investment and
saving are analyzed according to flow considerations. 2) The rate
of interest is a strictly monetary phenomenon, while the relationship
between investment and saving concerns real variables. Because
Keynes stresses that investment units are separated from saving
units, and that investment and saving are ruled by different
behavioural laws, it appears crucial to him to show that investment
flows do logically precede the corresponding saving flows — i.e.
that no stock concepts of savings constraints make sense within
this scheme —. In the same way, it is crucial to him to determine
the rate of interest by its monetary components, so that its level
may be established logically precedent to the decisions to invest %,

8 This amounts to saying that the variables need not be daled, and this is different from
Hicks’s inferpretation which implies that the theory incorporates the contemporansous occlrrence
of cause and effect i a period of time. See Hicks’s definition of ccontemporaneocus causality»
in J. Hicks 1979, (Ch., V and Ch. VI).

& Cfr. L. Pasinetti, 1974.

@ These two distinctions are also at the core of the contrasting results which emerge from
the debate on ‘*finance’ between Keynes, Ohlin and Robertson. Here, however, 1 consider them
only as far as they support the relations which underly the logical sequences of the General
Theory.



It should also be recognised however, that all the investment
plans which arise from comparison of the rate of interest and the
marginal efficiency of capital are wholly undertaken by the economy.
Since no financial constraints (and even less real constraints) are
assumed to hinder the undertaking of any increase of investment
plans, it follows that the latter (ex ante I} need not be logically and
analytically distinguished from realized investment (ex-post I).
Within this simplifying framework, as I will show, their aggregate
levels are equal by definition.

This strong simplifying assumption is nowhere explicitly stated
by Keynes (nor does it seem to have been appreciated by most of
Keynes’s interpreters). But I will show here that it is strictly
dependent on some basic assumptions that Keynes associates with
the working of the multiplier. '

Indeed, the mechanism of the multiplier creates much of the
ambiguity in the different interpretations of Keynes’s framework,
and it needs careful consideration. He employs a double edged
concept. For it is a logical expedient that enables him to
maintain his logical causal chain irrespective of the temporal
relations that should be accounted for in the analysis; however,
the implicit assumptions supporting it encompass in my view most
of the misconceptions in different interpretations of his approach,
To recall, the type of logical time which underlies the General
Theory enables Keynes to squeeze out of his analysis any temporal
process, and to neglect the intervals of time which are required
by the adjustment mechanisms of the variables; this holds
in primis for the law of the multiplier .

Once this point has been established, two basic features can be
associated with it. First, if comparative statics is defined as the
«study of the changes in production and prices which we should
expect to occur when the data are changed » 9, then the analysis
of the General Theory proves to be wholly framed in static terms ©.

8 It follows, fufer alia, that the disequilibrium positions of aggregate varlables are thus
neglected and that the probiem of financing the increase of investment does not enter into
the pictuxe. I analyze in detail these issues in a forthcoming paper, (see n. 7). Here I merely under-
line that this point is strictly linked to the methodological propesitions that I have considered.

7 1. MHicks 1965, chapter VI pp. 67-68. Hicks further specifies in chapter VII the
features of a «fixed-price» method that the attributes to the General Theory.

% On this concept of ’ceferis paribus dynamics’ see G.L. Shackle (’38) 1967, chapter
11, p. & and folowing; and G.L. Shackle, 1972; See also E. Lundberg, 1937; . Hicks,
1965, chapter 1I. Within this field of dynamic theory — i.e. «ihe analysis of the process
in time» — Hicks singles out the ’static method’ as the analysis drawn by stages: «the process
is divided into stages which are analyzed separalely and then fitted together»,



Secondly, and most important, the ex-ante values of the
variables are equal to the corresponding values that are registered
ex-post ®. Accordingly, the analysis can be considered as if the
aggregate variables were defined only in ex-post terms.

Once this twofold aspect of the General Theory is grasped,
it is clear that Keynes' causal relations are framed outside of
both ‘mechanical time’ and ‘historical time’ sequences.

5.2 - Let us consider these two points separately and analyze
first the proposition that Keynes’ multiplier must be ‘instantaneous’
and encompass static relations among variables.

As is well known, Keynes bases his analysis of the investment
multiplier on Kahn’s own model ™. However, Keynes attributes
a quite different role to it. For, Kahn’s aim is that of creating
an analytical tool that will enable him to calculate retrospectively
the realized (ex post) ratio between the values of certain variables
in an aggregate framework (i.e. to calculate retrospectively the
level of secondary employment which is induced by an original
act of investment under certain conditions) ™.

It is obvious that, if Kahn’s multiplier is expressed in terms
of income instead of employment — and the same assumptions on
the parameters and the functions are maintained — the result gives
us the ratio of realized ex-post incremental flow of investment to
the fincremental output flow associated with it ™. Kahn seems

® See n. 49. Divergences between planned and realized values of certain variable
have been introduced in the so-called ‘dynamic’ versions of Keynes' framework of the General
Theory. Changes in the ievel of stocks -— i.e. unplanned’ increases or decreases of investment!
—- are analyzed in the cyclical schemes of the peneration of income drawn by Goodwin, Hicks,
Minslky, (zee section 6) etc., and framed in a system of differential equations. I will consider
elsewhere the critical arguments that can be addressed to this way of «dynamizing» the analytical
process, by merely resorting to a system of differential equaticns {i.e. o the introduclion of
time-lags into the analysis). Hints of this kind of critique were addressed by Lindahl to
Samuelson’s method in the Foundations of Economic Analysis: see E. Lindahl, ibidem
1934, n. 1, p. 27.

M «The conception of the muitiplier was first introduced inlo economic theory by
Mr. Hahn», J.M. Keynes, 1936, p. 113.

See A, Wright 1936. Wright dates back the origin of the multipier mechanism inquiring
about it in the analysis drawn by Pigou {1927), Mund and Giblin (1930}, He then concludes
recognizing that Kehn's originality consisls in establishing the complete formulation of the
mechanism together with its implications. See also G.L. Shackle 195i; Shackle 1967, cfr. 14.

M Cfr. F. Kahn 1931. Among the other assumptions Kahn stresses that «money Wwages
are not raised as a consequence of the reduction of unemployment: (...) no account is
taken of any increase of productive efficiencys, etc. (p. 173 and f1.).

7 See G.L. Shackle 1967 (1968), p. 78.



to be well aware of the analytical limits entailed by the set of
assumptions under which the relation holds, as he specifies in a
footnote: « I am here considering the final position of equilibrium
when everything has settled down. I do not enter into the guestion
of the time-lag » ™,

By contrast, and this is a crucial point, Keynes' aim is a
prospective one. It is fundamentally different from Kahn’s retro-
spective and quantitative task. For Keynes pretends to synthesise by
means of the multiplier a whole process in being. He has to account,
prospectively, for the chain of logical priorities and causality that
he has set in motion by defining the fuctional relations among
variables (and, most important, to account for the logical causality
from I flows to S flows).

However obvious the theoretical difference, which separates
a retrospective study of relations among aggregate variables from
a prospective one, may appear, some of the consequent method-
ological features need to be clarified.

Analytical understanding of the difference between them, as
is well known, derives from the analysis by Myrdal in the
late 1930’s. To state the problem in Myrdal’s words, « an important
distinction exists between prospective and retrospective methods
of calculating economic quantities » ™. Quantities defined in terms
of measurement made at the end of the period in question are
referred to as ex-post; quantities defined in terms of action planned
at the beginning of the period in question are referred to as
ex-ante.

Lundberg further specifies that «every economic theory »
—— understanding it as a ‘prospective’ theory — « must be built

" See R.F. Kahn, 1951, n. 2, p. i83. The retrospective fealures thai are invoved by
Kahn’s analysis of the multiplier have been fully appreciated by Robertson, for instance,
as il emerges from the foliowing sentence: «If an Authoritarian act of investment of moneay
amourl N generales a series of increments of money income — qN, N, etc., — and a series
of Inerements of saving — (I—q)N, (1—q)gN, — al laler dates, we can regard the latter series
a5 adding up to and, as it were, balmicing refrospectively (emphasis added) the ariginal act
of investments. D. Robertson, 1933, p. 399.

It again appears that Robertson, while misleading the logical sequence of Keynes' frame-
work, is clear in singling out the problems that are entailed by a process of temporal sequences.

From a completely different analytical objective, one can guote Shackle’s similar description
of Kahn's multiplier, that he synthesises as follows: «The picture shown us a mechanical,
time extended process of calcufating the numerical value of the Multiplier by treating the
growth of income as an infinite convergent series», G.L. Shackle (’58) 1967.

A similar argument is addressed by Lundberg (1937) 1953, @. 37.

"G, Myrdal, 1939, p. 143,



upon fixed, individual functions of reactions, more or less simple,
which determine how a group of individuals will act when taking
certain expectations into consideration. In what degree these
expectations are realized is the subject of explanation » (emphasis
added) *.

Nevertheless, it is legitimate to question whether macroeconomic
theories have fully appreciated the issue raised by Myrdal and
whether they have taken account of the analytical implications
which flow from it.

According to this distinction, the task of the economist should
be to inquire how the ex-ante values of the variables reach the
carrespondent ex-post values that are actually registered at the
end of any period, the differences between the two sets of values
being the objective of the same anulysis™.

In the General Theory, the only mechanism which is supposed
to account for the causal chain of prospective relations among
aggregate variables is the multiplier. And the multiplier is assumed
to work out all its effects until the process of the growth of
income has attained its full extent. Tt is clear then that the relevant
parameters and the functions are implicitly assumed as unchanging
during the period to which the prospective analytical process refers.
They must be unchanging, otherwise nothing could guarantee that
the final results (that have been calculated according to the value
of the multiplier) will actually be reached, or that they will
even exist.

Now, in the General Theory, the relevant parameter — i.e. the
propensity to consume — is explictly assumed constant by Keynes .
And for the problem of establishing functional relations which
will be unchanging through time, Keynes resorts to the logical
assumption that the investment multiplier works out instantaneously
the correspondent changes of aggregate income and saving. By
assuming an ‘instantaneous’ multiplier at work Keynes is assuming
that the functions remain constant during the period of generation
of income ™ or, even more, that they remain constant during the

W E. Lundberg, 1937, p. 145.

% Lundberg further specifies that «the motives for investing and saving must be related
to certain expected and realized changes in time». E. Lundberg, 1937, p. 143,

7 7.M. Keynes, 1936, p. 113.

® Cfr. the definition of the ‘equilibrium adjustment period’ as it is stated by F. Machlup,
1976, p. 268.



whole period between an investment decision and the complete
increase of income that the latter brings forth. « The logical theory
of the multiplier », Keynes stresses, « holds good continuously,
without time lag, at all moments of time » ™.

These are, unquestionably, the essential features of static
analysis . « In insisting on the timeless, continual, everperfect
operation (of the multiplier) — Shackle points out — Lord
Keynes was allowing the mathematician in him to opt for the
coincise elegance of an essentially static method » .

5.3 - Indeed, since the methodological distinction between
logical sequences and the two different types of calendar sequences
is not generally understood, this conclusion about Keynes’ static
method often seemed paradoxical, as it refers to a theoretical
framework that apparently more than anything stressed the role
of expectations of future events in conditioning present economic
behaviour ¥.

Interestingly enough, Keynes himself does not seem to
appreciate the analytical limits of the assumption of an instantaneous
multiplier. He seems to confine the concept of ‘static’ analysis to those
theories which assume a given level of output (i.e. that follow
the neoclassical assumption of full employment of resources). Keynes
is then prepared to consider his own framework of the General
Theory as a dynamic analysis, as far as it accounts for the
« forces » that determine changes of the level of income. He then
writes in the introduction of the General Theory: « the outstanding
fault of the theoretical parts of that work [the Treatise on Money] is
that T failed to deal thoroughly with the effects of changes in the

# J.M. Keynes, ibidem, p. 122.

% The stalic method which is implied by Keynes's multiplier has not been fully
appreciated by Keynes interpreters. O. Steiger, for instance, drawing a comparison between
the G. T. and the analytical achievements of the Swedish Schoot, expliciilly states his doubts
on the stalic interpretation of the G, T.; see O. Steiger 1978, p. 44 and n. 26 p. 442,

Opposed to Steiger is Hicks' own argument, as he slates: «The multiplier theory (and
indeed theory of production and prices which is somehow wrapped up in the multiplier
theory) is outside time. It runs in terms of demand curves, supply curves and cost curves
-just the old tools of equilibrium economics. A state of equilibrium, by definition, is a state
in which something, something relevant, is noi changing; so the use of an equilibrium concept
is a signal that_fime in some respect at least, has been put on one side». [. Hicks, 1976, p. 140.

From a differenl position Leijonhuvfud reaches a similar conclusion; see also P. Davidson,
«Postscript to Money and The Real Worlds, 1972, p. 380.

An attempt to deny Hicks's argument {perhaps not fully convincing) has been drawn
by J. Robinson, 1977, p. 74.

8 G.L. Shackie, 1967, p. 76,

# F.M. Keynes, 1936, p. 155.



level of output. (..) But the dynamic as distinct from the
instantaneous picture was left incomplete and extremely confused.
This book [the General Theory], on the other hand, has evolved
into what is primarily a study of the forces which determine the
scale of output » %,

It is of course clear that to single out the determinants of
a process of change does not imply the study of the dynamics of
the changing process itself.

5.4 - It has been maintained (by Keynes himself among the
others) that the General Theory does account for an ex-ante
definition of investment™. I will try to show here that this is
not so.

Indeed, Keynes’ ‘ex-ante’ definition of investment is relevant,
but it has to be considered as such only in the logical sense of
underlining the autonomous occurrence of decisions to invest — 1i.e.
to specify the features of the act of volition to invest, which is
logically precedent and actually separated from that of abstaining
from consumption —. On the contrary, the value of investment
planned (ex-ante 1) is exactly equal to the value of the corre-
spondent investment realized (ex-post I). To maintain the distinction
between ex-ante and ex-post investment in the General Theory,
‘ex-ante’ 1 must be seen as nothing but the value of net investment
which is registered, with perfect certainty, before it is realized ®.

B 7M. Keynes, 1936, pp. VI-VII, Preface.

# For an ex-anfe inlerpretation of Keynes’ definilion of investment see Vandenborre 1958,
Vanderborre's arguments, however, are coavincingly refuled by Neisser [959. Neisser shows
that only one concept has been defined by Keynes in ex-anle terms, namely the aggregate demand
-D-, that Keynes defines in chapter 3 as «the proceeds that entrepreneurs expect to receive from
the employment of N men». Neisser shows that Keynes substitutes for it in the analysis the
concept of income, which is treated as a proxy variable of 7. And income, as is well known, is
defined in the G. T. only in exv-post terms. Neisser argues, as a conclusion, that ‘the
qualitative distinction between D and Income is overlocked (by Keynes). There cannol be
any doubt that the ex-post interpretation eventually prevails». MNeisser, 1939, p. 292, i

The same point is siressed by Lindahl, who goes further in questioning «whether the
system displayed in the G. T. with ifs static formulation and its limitation to ex-post magnitudes
is the best base for making econemic theory dynamic. «In ihe beginning of the work, Lindaht
emphasises, Keynes introduces a distinction between «aggregate demand» and waggregate
supply», bul the concepts are unforfunately not rigidly defired. {...} H Keynes had grasped
this idea in a more consistent way, he would probably have had greater understanding of
such concepls as purchasing plans and sales expecialions and, on the whole, of the system
of concepls, including ex-ante and ex-post magnitudes, as well as the differences between
them — which are worked wilh in the Swedish Theory». E. Lindahf, [954, pari, ]I,
p. 168. Lindahl is herc going too far in denmying the distinction belween aggregate demand
and aggregate supply, which is indeed crucial to Keynes framework of the G, T.. Lindahl's
argument, however, is valid so far as it highlights Keynes's neglect of the ex-gnfe definitions
of the relevant relations.

% Cfr, n. 42.



Moreover, since calendar sequences do not enter into Keynes’
picture, planned investment ‘instantaneously’ becomes realized
investment, i.e. ex-anfe I is coincident with ex post I not only
in value terms, but also in temporal terms. Keynes' intuition
of a possible ex-ante interpretation of investment — as I planned,
or decisions (o invest — which is the basis of his understanding of
the concept of effective demand, is not followed by any analytical
account of the distinction between the ex-gnte and the ex-post
viewpoints ¥,

Two arguments, I think, may be given as proof of this
a-temporal definition of Keynes ‘ex-ante investment’, First, Keynes
always counterposes the concept of ex-anie I to that of ‘saving-
induced I', and not to the correspondent ex-post value of the same
investment. Second, and most relevant, the whole set of the other
aggregate ivariables is analyzed in the General Theory in ex-post
terms ¥.

Indeed, if an ex-ante definition of investment could be envi-
saged in the analysis, the same should be true for the consumption
variable ¥, Now, as is well known, in the General T heory the
consumption function links an actual level of consumption with
an actual realized level of income, given the propensity to consume.
An ex-ante definition of consumption, on the contrary, would
explain the definition of consumption plaens (at any time to) in
relation to a share of expected earnings that the consumers would
decide to consume at time, say, t®. This would imply, within
Keynes’ scheme, an ex-ante definition of the concept of expected
income. The subjective evaluations of individuals on the value of
income that they could conceivably earn at a given future date
should also be considered ®. And this is clearly not the case of
the General Theory, where all the aggregate variables are explicitly
considered at their current realized values *',

8 G.L. Shackle, pp. 74-75.

BT Cfr, n. 84.

¥ Omnly once, in a passage of his arlicle in the Fconomic Journal 1937, in the discussion
with Ohlin, Keynes admits (hat C should be also considered in ex-wife torms.,

8 For a clear analysis of this point see H. MNeisser 1950.

" For an extensive discussion of the alternalive ways of defining the expected valugs
af aggregate variables sec G.L. Shacklc (1958) 1967, pp. 38-66 in  particular.

The problem of weigihing individuals expectations was  first faced by Knight (192§).
Knight distinguished among a) the individual estimate of the objective probabifity, b) the
degree of faith he has in his own judgment, and c) his gambling preference. See Knight, ibidem,
p. 225. Keynes critique to Knight’s arguments is well knowi.

' 'In the discussion with Ohlin, Keynes appears (0 be consistent wih his own [frame-
wark in rejecting Ohlin’s concept of ex-anfe saving; indeed, according to Keynes definition,



The ex-ante definition of investment which was framed by the
Swedish School is based on a quite different framework: all the
functions and all the variables they employed are framed in time.
The point is velevant, as it involves a more general issue i.e. that
no framework can account for the ex-ante definition of any variable
(letting it to be counterposed to its correspondent ex-post value)
unless the whole analytical process is framed in time®. Or, in
other words, that if one variable can be defined in its ex-ante
value, then it must possible to state all the other variables in
ex-ante terms as well, within the same framework .

5.5 - Finally, it is obvious that even if the General Theory
is framed without calendar sequences it embodies strong logical
sequentality. Nonetheless, the static features that have been pointed
out so far and associated with the mechanism of the instantaneous
multiplier, unfortunately have created space for those kinds of
interpretation which definitely neglect the causality which is
essential to Keynes’ scheme *.

A set of functional relations which are drawn in a static
framework is usually represented in algebraic terms by a system
of simultaneous equations. The values of the variables are simul-
taneously obtained by solving the system of equations according
to a given set of parameters: the variables turn out to be all
interdependent on each other.

We could cite a huge number of ‘keynesian’ models that are built
by means of a system of simultaneous equations® it has to be

saving is a residual entity, that can only be calculated as the difference between current
realized  income and current realized consumption. On the contrary, Keynes’ argument in
defence of his own definition of ex-unite investment appears nebulous, and even misleading
within the set of assumptions that he has framed in the G.T..

2 An interesting, although partial, discussion of the different ways of introducing ‘time’
in economics is to be found in P. Rosensicin-Rodan 1934. See aiso 1. Hicks, 1976, pp. 135-155.

93 If the methodological distinctions between ‘logical {ime’, ‘mechanical time’ and ’historical
fime’ sequentiality are followed, it is interesting to nole that even the second type of analysis,
which is sequentially framed following calendar units of 1{ime, cannot account for these
concepls of ex-ante variables, Robertson himsef notes this point, as he specifies in a passape
of his Essays: «I have a difficulty in assimilating my terminology completely (o that of
Prof. Ohlin (...): expected income is necessarily a somewhat nebulous concepi». D. Robertson,
1940, pp. 6-7.

Robertson is quile correct in emphasising that ‘expected income’ as any other expecicd
variable is a ’'nebulous concept’, as it cannot be clearly defined within his own framework.
Tor Robertson's ‘mechanical ifme’ method also does not account [or lemporal relations which
cannot be endogenously fitted inte his analysis.

% On this issue cfr. L. Pasinetti, 1974, pp. 42-50.

% After Hicks’s ‘ISLM’ diagram (1937), and Modighani's approach which is similarly
framed (1944), one finds a huge number of these ’'keynesian’ models in the more recent
fiterature. One important example of such extensions which definitely distort Keynes' frame-



stressed that the great majority of them does not respect the logical
causality which is the crucial methodological point underlying
the whole framework of the General Theory.

As Hicks, the natural father of these pseudo-keynesian ap-
proaches has recently recognized, subjecting his most popular
article in Econometrica to vigorous self critical scrutiny %, « the
equilibrists thought that what Keynes had said could be absorbed
into their equilibrium systems; all that was needed was that
the scope of their equilibrium systems should be extended ».
But what inevitably happens, as one can observe with Pasinetti,
is that «behind the formal facade of a simultancous equations
system a substitution of interpretative models takes place 7,

SECTIONS 6. - The use of time in the economic models. Some
examples

The purpose of this paper is to argue that methodological
differences alter the meanings of apparently similar relations among

work of the G. T. can be seen in M. Friedman (1974). In what Friedman defines as the
‘common model’ — which should include the basic analvtical features of the G. T. — saving
is assumed to be affected by the level of the rate of irterest (1): the level of consumption
is altered by change in the rate interest (i.e. substitution is assumed amoeng cash, financiat
assets and consumpition goods, where the supply of money determines the shift from one
cipenditure level io another).

The same objection holds for the analysis drawn by K. Brunner and A. Melizer, (1974).
The critical argument they address to Friedman’s ‘common model’ is based on  the
role of the rate of interest within the real balance effect. Brunner and Meltzer, in fact, resort
to a mechanism of changing relative prices — between cash, financial assets and consumption
goods — to explain how an increase of the money supply may alter the flow of expenditure
in consumption goods. It is obvious that the issue they raise does not alter the essential
features of Friedman's model as far as it does viclence to the methodological framework
of the . T..

Among the other well known models, even Lindahl gives a misleading picture of the
G. T. in his article in 1954, Lindahl uiilizes in his formulation of the model some
assumptions that are crocial to Keynes analysis «— e.g. W = W0 (real wage); Y = Y(S),
etc. —. Lindahl goes even further, as he explains, having depicted Keynes’ analysis
by means of his own model of equations: «It is true that Keynes would lay heavy stress
on the fact that the causation goes (from increased investment) and not in the opposite
direction, which would perhaps be more in keeping with traditional theory. But as we are
discussing an equilibrium with simultaneous interdependence of i{he various magnitudes the
distinction seems rather artificial» (!). E. Lindahl, 1954, part. I, p. ?238.

% J. Hicks, 1976, p. 141, In relation to his old ’ISLM’ diagram Hicks stresses: «f must say
that the diagram is mow much less popular with me than I think it siifl is with many other
people. It reduces the G. T. io cquilibrium ccenomics; it is not really in time. That, of
course, is why it has done so wells, Instead of stressing (he lemporal sequences, I think,
Hicks would have probably been better employed in emphasising the logical causality and
sequences which the diagram completely misses in the G. T. .

A vigorous critical review of the so-called keynesian extended models is given by H, Minsky
1977; see also A. Leijonhuvfud, 1973.

%7 L. Pasinetii, 1974, pp. 47-48.



important macro-economic variables. The methodologies are not
capable of combination. They perforce answer different analytical
questions.

The findings in relation to the Keynes, Ohlin and Robertson
debate show us a classification of time vector types and causal
relations which allows for a more general classification of theo-
retical models in economics. The models selected are mere
examples to be taken as an indication of further study on this area.
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CASE A,B, has been separately drawn as it indicates the method of ron sequeniial modelo,

Examples of mechanical time sequentiality, in which no logical
causality is embodied, are given by intertemporal equilibrium
models and temporary equilibrium models (see case A B: and
section 3).

Classification of these two methods within ‘mechanical time’
requires special consideration, because it is usually claimed by
their authors that these methods are appropriate to deal with
dynamic ‘temporal’ problems without any further specification.



For the intertemporal equilibrium 1 rvefer, first, to the
particular notion of time which one finds at first in Hayek *;
second, to Lindahl’s use of it to attempt to cope with expectations
and plans over time ®; third to the mathematical formalization of
the 1950°s by Arrow (1971) and Debreu (1959); and, fourth, to
the more recent attempts at dealing with uncertain plans by models
of quantity rationing such as Malinvaud (1971) and Benassy (1975)
although they label their models of « neo-keynesian disequilibrium ».

All these models posit a sequence of periods different from
each other; plans are made mutually consistent at the beginning
of the first period and are perfectly realized during the following
periods; and, in fact, no new contracts are made in the periods.

The mechanical notion of time underlying the set of these
models becomes apparent in three ways. 1) If one follows these
methods, the only implied alternative to perfect foresights is the
assumption of perfect future markets, since no uncertainty of future
events enters in the definition of the variables in these models '®;
2) no role of money is defined or analyzed even by those models of
rafioning schemes (e.g. Benassy 1975) where monetary contracts
are introduced "; in the absence of real time and uncertainty,
money is just a ‘numeraire’ ™. Finally, and most important for
our purposes of classification, 3) the outcomes of all periods
— 1Le. the equilibrium values of the variables — are all simul-
taneously determined at the beginning of the first period ™.
Accordingly, not only do these models show a mechanical notion
of time: they are general equilibrium models where no logical
sequentiality is considered, so that they enter in case A: B..

A mechanical notion of time jis also inherent in the models
of temporary equilibrium. The interval of time is divided info
several periods, different from each other, but the theory focusses

% F. Hayek, 1931, pp. 29-30: 194¢, definition, pp. 22.25, It has fo Dhe remembered,
however, that Hayek was conscious of methodological differences wich separate his method
from an historical notion of time. Cfr. F. Hayek, 1941, reprint 1976, PR. 17-18. See n. 3,
p- 11. In Hayek 1931 (n. I, p. 30) one finds Hayek’s reference to his own definition of
the method of intertemporal equitibrium as early as in 1928, For a discussion of this
issue - f.e. on the origin of this method, cfr. M. Millgate, 1979,

* E. Lindahl, 1929, 1939. See n. 42 and n. 39, But Lindahl abandoned this method
in 1930, instead moving towards a method of temporary equilibrium, because he recognized
that otherwise he could not study any real succession of events, where uncertain expectations
affect plans and behaviours. Cfr. E. Lindaht, 1954, p. 27 fli.

0 Cfr, Leijonhufvud, 1973; P. Davidson, 1981,

Wt Cfr, F. Hahn, 1973, pp. 15-16: P. Davidson, 1981, p, 61,

2 See F. Hayek (1941), 1976, p. 29; Debreu, 1959, p. 28,

It See F. Hayeic 1941, p. 17; E, Lindahkl, 1953, pp. $1-18; E. Lindah!, 1934,



on one period at a time, and determines the equilibrium
values of the variables for that period. At the beginning of each
period, data are changed by changes in the previous period and
are considered as newly given'”. The models I am referring to
here are the early models by Lindahl 1930 (in 1939) and
Hicks (1939) ', which were formulated to deal with imperfect
foresights over time '™, In a similar way, however, time is treated
mechanically in those recent models of temporary equilibrium
developed by Grandmont (1971), Grandmont- Younes (1973),
Grandmont - Laroque (1976), which try to overcome the critiques
adressed to the method of intertemporal equilibrium in the 1970’s.
In particular, they do not deal properly with monetary problems "
this is self-evident as « money only matters when we analyze
the problems of the real world in which expectations are liable
to disappointment » %1%,

The assumption that plans are consistent over one period
only, is an expedient used there to overcome the assumption of
perfect foresights of previous methods. But this is not sufficient to
fit these models within a truly temporal framework; the equilibrium
levels of the variables which this method helps to define are only
determined for one period, by a set of simultaneous and interde-
pendent equations. For the following periods there are, it is true,
imperfect foresights ', but at the beginning of each period new
plans will be formed, and the model is not concerned with the
adjustment between different periods. As a consequence, the
sequence of these different equilibria does not amount to the
analysis of a process in time, but leads us to rely instead on « the
comparison of alternative temporary equilibria » "

W+ Cfr. J. Hicks, 1965, Ch. III and Ch. 1V.

0 Cfy, J. Hicks, ibidem, pp. 65-66.

08 Cfr, P. Davidson, 1981, and A. Leijonhufvud 1973, p. 35.

w7 Cfr. 8. Fisher, A.E.R., 1973, p. 162.

8 T M, Keynes, 1936, p. 293, cited by P. Davidson, 198I[.

0% Money hodings are introduced, for instance, by Grandmont (1971), to cope with
unexpected situations of the {ollowing periods.

10 T, Hicks, 1965.

- Cfr. Section 3 above. Steady growth models are also included within imechanical iime

sequentiality, even if this classification is not wholly unequivocal. The model by Harrod
(Domar) (1948, 1946), for instance, shows a mechanical notion of time.



Examples of mechanical time sequentiality are also given by the
neokeynesian models of growth and the aggregate cyclical models
(see case A: B: and section 3).

Neokeynesian models of growth (e.g. J. Robinson 1964) clearly
identify a set of causal relations which should account for the
generation of income. But they assume an exogenous income growth
rate which requires simultaneous determination of the distribution
of income, consumption and relative prices. Thus this complies
with mechanical time sequentiality.

The same notion of time underlies the aggregate cyclical
models, These include those which follow Keynes’s framework
(Hicks 1950), Minsky (1957) and respect the causal logical
sequentiality of the General Theory by setting the relations of
the model in a time-lagged structure. But they do not, however,
frame these relations among variables in historical time; a de-
termined path for the economy is assumed which is interrupted
only by the occurrence of some obstacles 2, Accordingly, they
link a mechanical notion of time to a logical sequential structure
(C(IS@ A Bz)

Other macroeconomic cyclical models (such as Metzler (1951),
which introduce lagged relations in a logically non causal frameworl,
of the kind ... a—>bi—>ai—>., 12 belong to Case A, B..

Examples of logical time sequentiality are given by the clas-
sical theories of production, Sraffa’s model and Keynes’s General
theory (see sections 2 and 5 and case A: Bi). It must be remem-
bered, however, that though this method can be formally ‘out
of time’, all models which are concerned with forces determining
structural changes of the economy necessarily refer to the actual
movements of the economy in time. They therefore can be said
to tackle historical time problems using ‘static’, logically sequential,
method. '

112 For instance, Minsky's financial model of 1937, which makes an imporiant contribution
in the direction of integrating reat and financial variables in a framework of effective demand,
does not in fact define agpgregate variables in historical fime. Flowever, when almost twenty
years later the author was dealing with some of the lruly temporal aspects of the generation
of income (still through following Keynes's laws and sequentiality), he did not strictly rely
on the relations of the Generale Theory, but felt the need to base his considerations on
the new version of the General Theory, in terms of ex-ainie evaluations, which was formul-
ated by Keynes in the Q.].E. Feh. 1937. See H. Minsky, 1975,

13 1t is important to note here that there is a difference berween staling that expectations
of event ’a’ influence event ’D’, and slating that event a. determines event brs .



The method of classical theories of production is not discussed
here; its similarity is with the method considered in section 2,
from the analytical perspective of this essay.

The listing of Sraffa’s model into the same case may
appear less obvious; however, the core of his analysis it that pro-
duction, distribution and accumulation are logically separated, and
must be sequentially considered.

Finally, definitions of ‘disequilibrium’ relations are framed
according to an irreversible notion of time Case B; see section 4),
which is not similar to ‘disequilibrium conditions’ which are only
included to test the local stability of the solution of a model and
which do not allow for the subjective evaluations by individuals
of [uture events.

SecTiON 7. - Concluding remarks

We have seen that ‘time’, or temporal structure, is of central
importance in classifying and interpreting the different analytical
applications of models which initially appear similar but are
theoretically very different.

Three broad conclusions follow from our argument.

1) The choice of method used in economic theories is stllctly
constrained by what the theories are appropriate to analyze; and
it therefore follows that no direct comparisons may be drawn
between analytical relations (i.e. pieces of theories) founded on
different methods: the same variables are perforce defined by
incomparable terms.

2) The different notions of time singled out in this paper
show the inadequacy of usual definitions which are based on a
dychotomized classification of theoretical models, such as « static »
versus « dynamic », « equilibrium » versus « disequilibrium », etc.

Examples of dychotomized categorizing are found for instance
in Frish’ definition of statics and dynamics™, where a-temporal
schemes are counterposed to temporal schemes (which fit together

U4 R, Frish, 1936, pp. 100-103. Frish' definition has been followed, among others, by
Hicks (1963), see p. 65.

A similar definition of statics and dynamics in terms of chronological features is followed
by Harrod, though he introduces the need to determine the annual rate of change of variables
in dynamic analysis, while slatic analysis is thought to deal solely with the determinants of
annuat value of the same variables. Cfr. R. Harrod, 1948.



the models founded on a mechanical notion of time with those
founded on an historical notion of time) '*.

In a similar way, a dychotomized classification has been intro-
duced by J. Robinson, who ignored any explicit role for ‘mechanical
time’ sequentiality. J. Robinson’s distinction between ‘logical time’
and ‘historical time’ sequentiality would seem to be close to the one
proposed here. But she considered any theory to come within ‘logical
time” which embodies time as a logical construction in equilibrium
conditions. She fitted, for instance, Keynes’s General Theory within
‘historical time’ models ", apparently including within ‘historical
time’ any set of relations aiming to describe how the system works,
that is, models where initial conditions are given as « historical
accidents » and decisions are taken on the base of an uncertain
future. In this, she failed to appreciate that these features may be
differently reproduced by a disequilibrium model and by the use
of logical causality in a model out of (historical) time.

3) The idea has to be rejected too that a ‘nice division of
labour’ exists between economists using ‘equilibrium’ (static)
models which are intended to determine the final equilibrium
values of variables, and those using ‘disequilibrium’ (dynamic)
models which set out to study the stages of adjustment of the
variables towards equilibrium values (see Section 4). This is
because, first of all, the two groups of equilibrium values (which
should be defined according to different methods) are different.
Secondly, the field of dynamic analysis is thus restricted to a
mechanical notion of the adjustment processes which should not
necessarily characterize this method.

VALERIA TERMINI

University of Trieste

U5 In this direction Hicks’ specification (1963) is a peculiar one; he distinguished between
G =1f (Y where he set out a static relation between variables of the same date, and Ci = f
(Y1) where he defined a dynamic relation referring to lagged periods.’

Indeed, Hicks’ most recent work and important book on the problems of causality in
economics overcomes the notlon of a dychotomized distinction between theoretical models. But,
in so doing, he does not isolate the features of a purely logical (causal) sequentiality. I
have discussed elsewhere the relation of Hicks' categories to the classification proposed here,

"6 Cfr, 7. Robinson, (1977), in C.W., Vol. I, p. 12.
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Des différentes notions de temps inpliquent des structure analyti-
ques alternatives. Dans l'assal on critique la conception dichotomique,
usuelle dans la littérature économique, qui distingue des models « atem-
porels » des modéles « temporels » {(modéles d’équilibre des modéles de
déséquilibre) et l'on identifie trois notions de temps qui permeitent de
spécifier trois correspondantes méthodes conséquentielles. De celleci on
tente une définition et I'on discute des caractéristiques et des implifications
analytiques, en montrant comme les trois méthodes ne sont pas interchan-
geables: «chacune d'elles est -appropriée a répondre & de détermindes de-
mandes théoriques. En particulier on montre que: 1) une théorie tournée
a identifier les séquences logiques d'un processus économique peut totale-
ment {aire abstraction de conséquences chronologiques, selon une défi-
nition «des rapports casuels spécifiée dans le texte. (Il s'agit du temps
logique, considéré dans la section 2. Domaine de cette méthode résulte
la défmition de lois qui identifient et qui analysent les forces de chan-
gement dans le systtme, et des relations qui spdcifient des biens asymé-
triques entre les variables sélectionnées. 2) Deux différentes manidres de
concevoir des conséquences chronologiques sont donc distinctes, 1'une de
femps mécanique, V'autre de temps historigue. On définit domaine de la
premiére méthode celui de décomposer lintervalle qui existe entre deux
positions d’équilibre d’un processus économique dans une séquence de sous-
périodes consécutifs, dans le but de mettre en évidence les problémes inhé-
rents aux mécanismes d’ajustement des variables & Tintérieur de schémas
formels presque- statiques. On examine donc 1’exigence de supposer le passé,
le présent, le futur qualitativement homogénes qui oppose les séquences
chronalogiques de cette méthode & celles du temps historiqgue., A la base
de la conception du femps historigue, au contraire on détermine la tenta-
tive de définir variables et relations entre variables en relation aux consé-
quences qui dérivent au comportement des agents économiques de Dirré-
versibilité des situations dans le temps. [l s’ensuit que lattention aux
processus d’ajustment cumulatifs des variables, aux changement des relations
dans le temps et 1étude de la formation des processus de decision.

L'importance analytique de ces distinctions de méthode est donc
examinée, on met en evidence les méprises théoriques qui proviennent
quand on fait abstraction d’elles. On considére & ce propos exemplaire
le débat sur le finance, des années 30 ot confluérent sans &tre spécificiées
les théories basées sur les trois types de «temps» définis dans le texte.

Keynes dans la théorie générale, Robertson et Ohlin pour I'Ecole Sué-
doise sont considérés dans les sections 2, 3 et 4 respectivement des exem-
ples de temps logique, de temps mécanique et, partiellement, de femps
historique. Une application des catégories méthodologiques proposées est
développée dans la section 5 sur la méthode employée par Keynes dans
la Théorie Générale.

Derniérement on montre la possibilité d’employer les qualifications
proposées pour encadrer des caractéristiques et des divergences analytiques
de théories récentes qui, d’une fagon explicite ou moins, remontent & des
formulations d’équilibre temporaire et intertemporel comme furent con-
¢ues par Keynes, Lindahl et par Hicks. '



Es gibt Zeitbegriffe, die alternative analystische Strukturen bedingen.
Dieser Artikel enthilt eine Kritik der in der Volkswirtschaftslitertur ge-
brauchlichen Zweiteilung, welche « nicht zeitgebundene » Modelle und
« temporale » Modelle wunterscheidet (Gleichgewichtsmodelle und solche
ohne Gleichgewicht), und es werden drei Zeitbegriffe aufgestellt, die es
gestatten, drei entsprechende Folgemethoden zu entwickeln.

Es wird versucht, diese zu definieren; ausserdem werden die analy-
tischen Charakteristiken und Implikationen diskutiert und gezeigt, dass die
drei Methoden nicht miteinander ausgetauscht werden kdmnen: jede von
ihnen kann nur bestimmte theoretische Fragen beantworten.

Im Besonderen wird gezeigt dass: 1) eine zum Zweck der Iden-
tifizierung der logischen Aufeinanderfolge in einem Wirtschaftsprozesses auf-
gestellte Theorie durchaus von einer chronologischen Folge ahsehen kann
gemdss einer im Texte angegebenen Definition der kausalen Zusammen-
hénge. Mit dieser Methode ist es mdglich, die Gesetze zu definieren, und
zu analysieren welche die Mutationskrdfte in dem System und die Bezie-
hungen zwischen den assymetrischen Beziehungen zwischen den erwi-
hiten Variablen bestimmen sollen. 2) Man kann also zwei verschiedene Arten
chronologischer Folgen unterscheiden, eine der mechanischen Zeit und die
andere der historischen Zeit. Zweck der ersten sei es, das Intervall zwischen
zwei Gleichgewichtspositionen eines Wirtschaftsprozesses in eine Folge von
aufeinanderfolgenden unterprozessen aufzuldsen, um die in den Angleichun-
gungsmechanismen der Variablen innerhalb der fast statischen formalen
Schemen bestehenden Probleme hervorzuheben. Bs wird dann die Notwen-
digkeit untersucht, Vergengenheit, Gegenwart und Zukunft qualitativ homo-
gen anzunehmen, wodurch die chronologische Folge dieser Metode in Wider-
spruch zu jener der historischen Zeit gerdt. Das Fundament der fistorischert
Zeit ist wohl der Versuch, Variablen und Beziehungen zwischen Variablen
auf Grund der Konsequenzen zu definieren, welche sich fiir das Verhalten
der Volkswirtschaftsagenten durch die Irreversibilitit der zeitlichen Situation
ergeben. Daraus ergibt sich, dass die kumulativen Ausgleichungs prozesse der
Variablen, zeitliche Verdnderungen der Bezichungen und die entscheidenden
Prozesse aufmerksam verfolgt werden sollten.

Dann wird die analytische Wichtigkeit dieser Unterscheidung in Me-
thoden bewiesen und die theoretischen Missverstindnisse hervorgehoben,
die entstehen, wenn jene mnicht beachtet werden. Als Beispiele kénne die
Debatte der dreissiger Jahre im « Finance » dienen, wo ohne weitere Erliu-
terungen Theorien erschienen, welche auf drei, im Text definierte Typen
von Zeit besierten. Keynes in der « Allgemeinen Theorie », Robertson und
Ohlin fiir die schwedische Schule werden in den Abschnitten 2, 3 u. 4
behandelt, und zwar beziehungsweise werden Beispiele von logischer Zeit,
mechanischer Zeit und teilweise von historischer Zeit vorgefiihrt. Eine An-
wendung der methodologischen Vorschlige nach der von Keynes in der
Allgemeinen Theorie angewandten Methode folgt in Abschnitt 5.

Zum Schluss wird die Moglichkeit erwihnt, die vorgeschlagenen
Eintelungen zu benutzen, um analytische Charakteristiken und Divergenzen
der neuesten Theorien aufzunehmen, die mehr oder weniger ausdriicklich
von den Formulierungen zeitlichen und zwischenzeitlichen Gileichgewichtes
ausgehen, wie sie von Hayek, Lindahl und von Hicks entwickelt worden sind.



