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Capitalism is almost always to be found in non-steady state, the explana-
tion being that it is a game played simultaneously by millions of players
who cannot possibly have the information necessary to play it well, let
alone optimally. The result is a system that bifurcates back and forth.
(Goodwin, 1987, p. 158)

Many empirical phenomena are not covered well by either the theoretical
or the empirical analyses based on linear stochastic systems, sometimes
not by either. The presence and persistence of cyclical fluctuations in the
economy as a whole of irregular timing and amplitude are not consistent
with a view that an economy returns to equilibrium states after any dis-
turbance. Instead of stochastic steady states, we observe that volatility
tends to vary greatly over time, quiescent periods . . . alternating with
eras of rapid fluctuation. . . . These empirical results have given impetus
to the closer study of dynamic models and . .. have also given rise to
criticisms of the models themselves, and this tradition goes far back; it
suffices to mention the alternative theories of J.M. Keynes. (Arrow, 1989,
p. 278)

Expectations are now so common a feature of macroeconomic models
as to be almost ubiquitous. Moreover, one particular method of model-
ing expectations—the rational expectations hypothesis (REH)—is, it-
self, near ubiquitous. The consistency of the REH with mainstream
neoclassical methodology is such that introducing expectations into a
macroeconomic model is seldom, nowadays, considered to be a meth-
odological as well as a modeling issue. One of the aims of this paper is
to reopen the methodological aspect of the debate about expectations in
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macroeconomic models, in the context of a formal Keynesian model of
the business cycle.

The point of departure for this discussion is Keynes’s principle of ef-
fective demand, or rather, the variant of this principle that Kregel (1976,
p. 215) describes as “Keynes’s complete dynamic model”—the model
of shifting equilibrium. It will be argued, following Kregel (1976), that
this model represents a methodological as well as a theoretical chal-
lenge to mainstream macroeconomic thinking—including variants of
Keynesianism, such as the neoclassical synthesis and New Keynesian
economics, that have developed from mechanistic (mis)interpretations
of Keynes’s static and stationary models of effective demand. This meth-
odological challenge requires that both the modeling of expectations
and monetary relations differ markedly from their presentation in main-
stream macroeconomic models. The paper will show how these elements
of an alternative (non-neoclassical) macroeconomic vision can be com-
bined into a model of aggregate fluctuations in output and employment
that produces aperiodic cycles of variable amplitude. In the following
section, the essence of Keynes’s methodological challenge to neoclassi-
cal thinking is outlined, and its implications for the treatment of expec-
tations and money are spelled out. Next, a nonlinear model of aggregate
fluctuations that is consistent with this non-neoclassical methodology
vision is constructed. The model is then compared to and contrasted
with existing business cycle models. Finally, some concluding remarks
are offered.

Openness versus foreclosure in social systems and its
implications for macroeconomic methodology

Central to the claims of this paper is the idea that the notion of society as
an open system—or what Davidson (1996) describes as a transmutable
reality—is at the core of Keynes’s economic vision. It follows that in
order to do Keynesian economics, we must proceed in terms of this
vision,! accepting in the process that its implications are antithetical to
current mainstream neoclassical methodology, which is based on a vi-
sion of social systems as being foreclosed and determinate.

I Note that implicit in this claim is the notion that a theory is Keynesian if and only
if it reflects critical aspects of the vision and methodology that can be recovered from
Keynes’s work. A theory does not qualify as Keynesian simply because it generates
“Keynesian results.” This view is compatible with a realist conception of economic
science, which attaches importance to the descriptive content of economic theories—
theswaysthey-describe.decision-making procedures, transmission
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Mainstream neoclassical economics perceives social systems as being
foreclosed and (therefore) determinate. A system is foreclosed when it
can be described in terms of a structure that contains all of the informa-
tion necessary to uniquely determine the outcomes associated with the
system. Such systems can be described in terms of a series of structural
equations that can, in turn, be solved for closed-form solutions that de-
scribe the level or evolution of a system’s endogenous variables in terms
of the exogenous givens or “data” that comprise its structural equations.?
As remarked by Lawson (1997), models of such systems can be ex-
tended by “endogenizing” what was previously regarded as data, but
only insofar as these newly endogenized variables are themselves de-
scribed in terms of exogenous data, thus maintaining system closure.
The hallmark of this conception of reality is that social systems—in-
cluding, of course, the economy—are characterized by event regulari-
ties of the form “whenever x then y” (Lawson, 1997). Conditions x yield
outcomes y always and everywhere, since outcomes y are uniquely as-
sociated with conditions x through the foreclosure and determinacy of
the system.

An open system, in contrast, is one in which behavior and hence out-
comes are afforded a “degree of freedom,” by virtue of the absence of
foreclosure and hence any determinate relationship between given con-
ditions and the specific outcomes to which these conditions give rise.
Information about the structure of an open system can be obtained (and
presumably will be obtained by decision-makers interested in the
system’s outcomes), but this information does not suffice to allow the
computation of a closed-form solution to the system, which instead re-
mains open by virtue of the impossibility of obtaining such a solution.
An open system cannot, therefore, be reduced to description in terms of
the mechanical, universal recurrence of event regularities of the form
“whenever x then y.” Instead, in an open system, behavior and hence
outcomes can be different even in the hypothetical situation of repeated
trials under like circumstances. The irreducibility of the outcomes of an
open system to foreclosed, determinate explanation in terms of the more
“primitive” factors that are purported to have brought them about can be

mechanisms, and so forth—rather than an instrumentalist vision, which attaches
importance only to a theory’s results (see also Davidson, 1992).

2 And, in some cases, such as vulgar interpretations of cumulative causation (see,
for example, Grossman and Helpman, 1991, ch. 8), the “data of the initial situation”
(i.e., initial conditions; see Kaldor, 1934, pp. 131-132).
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labeled the property of emergence. Emergence so defined is not a denial
of the existence of cause and effect relationships—nor even does it deny
that conditional event regularities may be observed during historically
specific eras due to the introduction of “synthetic” or conditional forms
of closure into an otherwise open social system.? It does, however, im-
ply that enshrined within the conception of society as an open system is
the principle of effective choice—the ability, in any given set of circum-
stances, to have acted differently. This is necessarily absent from neo-
classical economics, which, by combining a foreclosed vision of reality
with the notion of substantive rationality, makes individuals, their choices,
and so their behavior, captives of the data in terms of which the closed-
form solution of a system is expressed. To deviate from the “optimal”
behavior so prescribed is impossible by hypothesis, as it would violate
the assumption that agents are guided by substantive rationality.*

The notion of an open system as described above has important impli-
cations for the way that expectations should be thought about in macro-
economic models. The principle of emergence posits a nonmechanical
relationship between causes and their effects when this relationship is
mediated by behavior based on effective choice. In consequence, fore-
casts of the outcomes generated by an open system will be subject to
fundamental uncertainty. Openness creates an ontology in which deci-
sion-makers cannot know the “true” model that will determine future

3 The conditionality of these forms of synthetic closure—and hence ultimately the
conditional event regularities to which they give rise—stems from the fact that the
institutions with which they are associated are not given, but must instead be socially
reproduced over time. A conditional closure may, despite protracted stability,
ultimately decay/change in a manner that, in keeping with the openness of social
systems, itself displays the property of emergence (see Setterfield, 1997).

4 This critical distinction between openness and foreclosure in social systems has
long been recognized, and has been discussed before in different terms. Hence
Samuelson (1969, pp. 184—185) draws attention to the centrality of the “ergodic
hypothesis” in classical (and neoclassical) thinking, according to which the arrival of
the economy at a particular long-run equilibrium position is predestined. Economic
outcomes are understood to be determinate solutions to structurally immutable, closed
systems. In the hypothetical situation of repeated trials under like circumstances, the
same long-run outcomes will always be observed. In contrast, Hicks (1979, p. 38)
argues that “all economic data are dated, so that inductive evidence can never do more
than establish a relation which appears to hold within the period to which the data
refer.” In other words, economic outcomes are the product of a structurally transmut-
able or non-ergodic reality. This is, of course, consistent with the view that social
systems are open, and that the hypothetical situation of repeated trials under like
circumstances will give rise to different outcomes. Davidson (1984, pp. 571-572)
identifies Samuelson’s ergodic hypothesis as the sine qua non of mainstream theory,
and.non-ergodicity.as the sine gua non.of Keynes’s and Post Keynesian thought.
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macroeconomic outcomes, elements of which have yet to be determined
by the effective choices of decision-makers themselves—choices which,
by hypothesis, are not predetermined by the data of the current situa-
tion, but which may be creative/innovative, and thus contribute to the
very constitution of a future reality that is different, in novel ways, from
that of the present and past.’ In sum:

knowledge of social systems is uncertain, because they can only be un-
derstood as open systems. Logical certainty is limited because in open
systems the full range of relevant variables is not known; empirical cer-
tainty is limited because in open systems evolutionary processes and
discontinuities limit the incidence of replicable events. Belief under un-
certainty is grounded in such evidence as is available and recognised as
relevant given theoretical understanding; beyond that, recourse is made
to conventional knowledge. This understanding applies to economic agents
and also to theorists. (Dow, 1997, p. 87)

As these latter comments suggest, fundamental uncertainty does not
prevent agents from forming expectations and then acting upon them.
The point, rather, is that in an open system, the same “degree of free-
dom” exists in the formation of what Keynes called the state of long-
run expectations as exists in the determination of other outcomes. The
state of long-run expectations is, itself, an emergent property. It is rela-
tively autonomous from current macroeconomic reality, because al-
though it will be influenced by information about the structure of the
economy collected in the present and the past, the assumption that the
future will simply be a structural reflection of the past is untenable in
open systems, and decision-makers know this. At the same time, the
state of long-run expectations will influence behavior, which, as inti-
mated above, is constitutive—that is, it will contribute to the realized
structure of the future “true” model of the economy, either through the
purposive reproduction of conditions that existed in the past, or, via the
medium of creative/innovative behaviors, through the production of
new conditions (in which case the system will experience structural
change). This, of course, means that expectational factors will influ-
ence the structural determinants of macroeconomic outcomes and hence

3 Note that the source of uncertainty in an open system is thus ontological rather
than epistemological. The point is that agents cannot know the “true” model that will
determine future macroeconomic outcomes, not that they simply do not know this
model because of some learning or informational constraints that prevent an (other-
wise achievable) correspondence between their subjective model of the economy and
the “true” data-generating process that will produce future macroeconomic outcomes.
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the realized values of these outcomes in a non-transitory manner. In

other words, expectations matter, in the precise sense that they are in- |
strumental in the determination of long-run or final (however defined)

system outcomes.

The obvious contrast here is with the REH. Far from completing
Keynes’s mission of accounting for the effects of expectations in mac-
roeconomics, the REH as it is conventionally applied is designed not to
take expectations seriously (i.e., make them matter in the sense defined
above) but to expunge macroeconomic systems of (long-run)
expectational influences. The REH is, in essence, a traditional model
closure device, which is compatible with the vision of social systems as
being foreclosed and determinate and incompatible with the notion of
effective choice and its corollary—that expectations matter.® The REH
permits the introduction of expectational variables into foreclosed and
determinate macroeconomic models, in a manner that restores model
closure by describing the formation of “model-consistent” expectations.
These make a model work (in the long run) in the same fashion as it did
before the formation of expectations was considered. Of course, the REH
allows expectations to affect a model’s outcomes in the short run, this
transitory impact resulting from the possibility of random expectational
errors. However, assumptions about the distribution of these errors,
coupled with the crucial assumption that errors have no feedback effects
onto the structure of the model, deny them a role in the determination of
long-run outcomes. Ultimately, REH models fall within the general class
of models in which exogenous shocks create impulses that, propagated
through the dynamics of the system, create transitory departures from
long-run or final outcomes that are, themselves, defined independently
of these transitory events.

In addition to having implications for the formation of expectations,
conceiving social systems as being open also has implications for the
nature of money and monetary relations. In an open economic system,

6 Nowhere is this better demonstrated than in Sargent’s (1993, pp. 26-27) claim that
“regime changes” (i.e., changes in state- and time-contingent government policy
rules) are incompatible with rational expectations, unless it is assumed that all
possible regimes are described initially and in a fashion that allows private decision-
makers to incorporate them into optimal decision-making rules. (In other words,
decision-makers must be aware of all possible policy regimes, and their associated
probabilities of adoption.) In the REH, then, there is no such thing as state- and time-
contingent behavior that cannot be both conceived as a future possibility in the
present, and described in a form that permits its incorporation into a framework of
constrained optimization. All choices are predetermined, and the possibility of acting
outside this given choice set is ruled out by hypothesis.
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decision-making does not take place “all at once,” as envisaged by fore-
closed models of economic processes that involve the principle of dy-
namic optimization. Instead, decision-making becomes a sequential,
recursive process that, at any point in time, takes place in the context of
a given and immutable past and an as yet unmade (and hence fundamen-
tally uncertain) future. In this environment, as has been repeatedly em-
phasized by Davidson (1978; 1994), money is revealed as something
other than the curious and separate commodity, explicable only in terms
of its convenience as a medium of exchange, that it appears to be in
neoclassical economics. Instead, it plays central roles as a unit of ac-
count, a store of value (having an internal yield or liquidity premium
thanks to its conferring on the holder the ability not to commit to current
or future purchases in the present period) and (importantly for our pur-
poses) a source of finance. This latter role stems from realization of the
important implications of the sequential-recursive nature of economic
behavior for production. The latter is revealed as an inherently dynamic
process, the purchase of inputs preceding, in calendar time, the produc-
tion of outputs and the subsequent (anticipated) sale of these outputs
and the associated realization of profits. It is thus an inherently mon-
etary process. This observation stems from the need of firms to finance
input purchases prior to their subsequent (anticipated) realization of pro-
ceeds from the sale of output (Keynes, 1973, X1V, p. 220). The concep-
tion of capitalism as a monetary-production economy is central to the
circuitist conception of money as entering the economy through the pro-
cess of production, and the associated notion of the stock of money in
circulation as being endogenously determined by the demand for loans,
as mediated by commercial banks and, through its control of the price
of reserves, the central bank (see Lavoie, 1992, ch. 4).

In what follows, a model of the business cycle is developed that is
broadly consistent with the conception of the economy as an open sys-
tem, and the concomitant claims that expectations are subject to funda-
mental uncertainty and that the supply of money responds endogenously
to the demands of credit-worthy firms seeking to engage in processes of
production. Of course, the absence of closure in an open systems model
prevents the calculation of closed-form solutions such as conventional,
determinate equilibria or mechanical expansion paths based on the “laws
of motion” of the system. And yet such models are not, as is commonly
believed, nihilistic. It is possible, as will be demonstrated, to deduce
certain generic properties of the evolution of an open system stemming
from given initial conditions, even in the absence of the closure required
for a closed-form solution to the system.
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Expectations, endogenous money and the business cycle

The basic model

As intimated earlier, our point of departure is Keynes’s model of shifting
equilibrium. This model can be approximated in a manner in keeping
with an emphasis on open systems by the following structural equations:’

Z(N) =2 =¥ (1)

D(N,) = D, = C, + i, ()
C,=¥Z 0« 3)
L=, deYs B 2 0. 2" l2 0 4)
i =¢-1,,0 <9 <1 (5)
ro=(1 +18, (6)

8 =5 ™

¥t om By viee i (®)

where Z denotes aggregate supply, Y* is the expected value of nominal
income in the short run, D is aggregate demand, C is aggregate con-
sumption, / and i denote notional and effective investment, respectively,
r is the commercial rate of interest, & represents firms’ animal spirits
and § is the central bank discount rate. In all cases, ¢ subscripts denote
time periods. Equations 1 and 2 represent Keynes’s aggregate demand
and supply functions in a closed economy with no active government
sector. Equation 3 is a simple proportional consumption function, in
which y represents a conventional average (and marginal) propensity to
consume out of the previous period’s income.® Note that in an open

7 The shifting equilibrium model is only approximated in what follows as a result of
our employing the ceteris paribus methodology identified by Kregel (1976) as an
integral feature of Keynes’s own development of the principle of effective demand in
The General Theory. In employing this methodology, we “lock up without ignoring”
some aspects of the dynamics of the economic system in order to facilitate analysis of
others. This is done by treating as given variables, coefficients, and/or structural
relations that are actually believed to be capable of change over time (see also Vickers,
1994, and Setterfield, 1997).

8 Combination of Equations 1, 3, and 8 reveals that the consumption function can
be written as C, =yD,_,.
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economic system in which the future is subject to fundamental uncer-
tainty, the description of consumption as a conventional rather than an
optimizing behavior is entirely appropriate. The precise value of y can
be taken to reflect households’ (uncertain) long-run expectations of their
future income streams, although we abstract here from such consider-
ations in favor of focusing on the play of long-run expectations else-
where in the economic system.

Equations 4-7 describe the behavior of investment spending.® Begin-
ning with firms’ notional investment, the latter is described in Equation 4
as being a function of the commercial rate of interest and a shift param-
eter (e( . )), which is itself a function of what has been defined above as
firms’ animal spirits. Recall that we are modeling an open economic
environment, and hence one in which decision-making with respect to
the future is subject to fundamental uncertainty. In such an environment,
in which agents cannot know the “true” data-generating process (DGP)
that will ultimately create observed future economic outcomes and know
that they do not possess this information, expectations, like all choices,
are formed with a “degree of freedom”: they are relatively autonomous
from current and past observations of the functioning of the economy.
Keynes dubbed the psychological component of expectations that re-
flects this relative autonomy agents’ “animal spirits.” As will be demon-
strated below, animal spirits are not absolutely autonomous. However,
their relative autonomy and the concomitant impossibility of reducing
their evolution to a closed-form solution is an axiomatic feature of the
model that is being constructed here, giving expression to the conception
of an open economic environment on which the model itself is founded.

The distinction between notional and effective investment in Equation
5 draws our attention toward monetary relations in the basic model. Ef-
fective investment is that proportion of notional investment that com-
mercial banks are willing to finance or, put differently, the proportion of
loan demands that commercial banks, as gatekeepers of the credit cre-
ation system, warrant as being worthy of obliging. We are assuming,
then, that firms must borrow in order to finance investment expendi-
tures,! and that commercial banks create credit in response to firms’
demands for loans in accordance with their assessment of the credit-
worthiness of would-be borrowers. Furthermore, notional investment—

9 It will be noticed that these equations do not fully explain the behavior of
investment; discussion of the behavior of ¢, is necessary to complete this task. This is
taken up below.

10 We are abstracting from the existence of retained earnings and corporate stock
and bond issues for the sake of simplicity.
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and hence notional loan demands—are influenced by the commercial
rate of interest, which is set by commercial banks as a markup over the
central bank discount rate (Equation 6), the latter being assumed con-
stant in this basic model (Equation 7).!! This behavior is motivated by
the need of commercial banks to borrow reserves from the central bank
(at the discount rate 8) in amounts that they deem sufficient, for reasons
of prudence, to meet self-imposed reserve requirements, the latter consti-
tuting some proportion of the liabilities that arise when households (to
whom firms’ investment expenditures ultimately accrue as income) make
deposits at the commercial banks. We thus have a model of a simplified
overdraft economy in which loans create deposits and hence the demand
for reserves (see, for example, Lavoie, 1992, ch. 4).

Finally, Equation 8 describes the formation of short-run expectations.
The latter are treated as being qualitatively different from long-run ex-
pectations, which, as discussed above, are formed in an acknowledged
environment of fundamental uncertainty. Following Keynes (1936) and
Gerrard (1994), firms are conceived as forming short-run expectations
as if they were repeatedly sampling outcomes arising from a structur-
ally stable DGP. In consequence, they form expectations by a trial and
error process involving some mechanism of learning from experience—
in the case of Equation 8, a simple adaptive expectations mechanism.
Short-run expectations are thus immune from the relatively autonomous
psychological influences that affect the state of, and hence behavior based
on, long-run expectations.

It is straightforward to combine Equations 1-8 in order to derive an
expression for the evolution of aggregate demand and hence nominal
income (and by extension in this model, aggregate employment) over
time.'? First, given Equations 6 and 7, we can write:

r=[_01+1):8=7F

11 We thus begin with a model of “pure” accommodation, in which—given also the
assumed constancy of T and ¢—money plays an essentially passive role in the
evolution of aggregate income.

Note that both T and ¢ are properly conceived as conventional values that may, in
principle, change over time. Once again, however, we abstract from considerations of
this nature in what follows, “locking up without ignoring” the behavior of commercial
banks in favor of concentrating on other features of the monetary sector’s dynamics.

12 Note from Equations 1, 2, and 8 that realized nominal income is demand-led in
this model, supply adjusting between periods in response to any observed discrep-
ancy between expected income and demand (and hence actual income) in the
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and hence:

I, = I(F, e(o,)). (4a)

Substituting Equation 8 into Equation 1, Equation 4a into Equation 5
and Equations 3 and 5 into Equation 2, we arrive at:

Z, = D, )]
D, =vZ + ¢-I(F, e(o,)) (10)

from which it follows that:

D= ylhy + ¢'I(F’ e(at))

D, = y'Dy + ¢ Iy I(F, (o)), (12)

i=1

Shifting equilibrium

It is obvious at this point that it is impossible to proceed further without
describing the evolution of o,. First, note that if o, = o,_; = @, then we
can rewrite Equation 12 as:

-

D, = ¥'Dy + ¢ I(F, e(@))- IYH (13)

previous period. These supply adjustments may involve changes in both prices and
quantities, depending on the precise microfoundations of the aggregate supply
relation (see Setterfield, 1999a). Note that the ruling real wage is thus treated as being
determined ex post (i.e., after employment and output decisions have been made) by
the (given) nominal wage and firms’ subsequent pricing decisions, which may be
sensitive to the disappointment of short-run expectations. It is also important to note
that autonomous changes in either nominal wages or prices (i.e., those occurring
independently of demand-led changes in nominal income) have, at best, an ambiguous
effect on aggregate employment and income in this type of model—regardless of
whether or not they affect the value of the real wage (Palley, 1996). Hence in what
follows we abstract from such autonomous changes in wages and prices for the sake
of simplicity, and not because the absence of such an abstraction would automatically
invalidate the basic conception of demand-determined outcomes on which our model
is predicated.
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from which, given 0 <y < 1, it follows that:

: 1 =10

uier el R L (14)
In the presence of constant animal spirits, or what Keynes (1936) de-
scribed as a “given state of long run expectations,” the model in Equa-
tions 1-8 converges to a determinate equilibrium.!? However, our interest
is in Keynes’s model of shifting equilibrium—a model of the principle
of effective demand in which any movement toward a point equilibrium
such as that described in Equation 14 causes revisions in the state of
long-run expectations and hence (as cursory examination of Equation
14 reveals) changes the conditions and position of equilibrium itself. In
order for the current modeling exercise to remain in keeping with our
assumption of an open economic system, however, it cannot be possible
to describe this revision of animal spirits in a closed form, which would
ultimately permit us to describe the evolution of nominal income in a
structurally determinate (whether stochastic or not) manner. The evolu-
tion of animal spirits must, instead, remain relatively autonomous—
that is, impossible to fully “endogenize” in the sense in which this latter
term is conventionally used in mainstream macroeconomics.!# It is thus
described as follows:

{oyy + 6, D -2, 2c¢
o = f(Dy = Z) = {0‘:-1 if Dy - Z,| < ¢
(15)
{a,_l o 8, lf D{—l ek Z["l S =

where

& ~ (e O4) & >> 0V1¢

13 This is what Kregel (1976) describes as Keynes’s stationary equilibrium model of
effective demand—one of two models of the principle of effective demand developed
by Keynes that involve “locking up without ignoring” the possibility of variations in
animal spirits in order to demonstrate the existence and stability of a point equilib-
rium value of nominal income (and by extension, employment; see also Setterfield,
1999a).

14 The reader is referred back to the discussion of this process on p. 79.
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and c is assumed constant. In this model, animal spirits are revised in a
discontinuous fashion, in response to the magnitude of any prior disap-
pointment of short-run expectations.!3 The critical or hurdle value, c, is
assumed constant, although it should be thought of as a conventional
value and therefore as something that may, in principle, change over
time.! The extent to which animal spirits are revised in any period de-
pends on ruling conventions as captured by pg,, although it is allowed
that agents who make effective choices are not captives of even stable
(i.e., relatively enduring) conventional forms of behavior. Hence the
actual revision of ¢, in any given period is described by €,, which may
vary around the conventional value p,, without this convention being
undermined by such “defection.” As long as conventions endure, and
hence as long as the first moment of €, remain constant over time, it may
be possible for decision-makers to “know” (i.e., to forecast) the likely
magnitude of any revision in animal spirits following the prior disap-
pointment of short-run expectations. However—and critically—the mo-
ments of €, are time-dependent; conventions are liable to change over
time. Furthermore, they do so, by hypothesis, in novel ways. Hence the
system remains open, because the evolution of the moments of g, is
impossible to describe on a prior basis.!” Equation 15 is thus the part of
our model that is explicitly recognized as being subject to structural
changes that are innovative or novel, and thus defy explanation (and
hence prediction)—even in stochastic terms—on a prior basis.!? It is
thus the part of our model that captures the openness of the economic
environment that we have taken to be axiomatic.

Self-reinforcing tendencies in the model of shifting equilibrium

According to Kregel (1976), the key features of Keynes’s model of shift-
ing equilibrium are: short-run expectations may be disappointed; the

15 Note that D, ; - Z,_; = Y,_, - Y%_, given Equation 8 and the fact that nominal
income is demand-determined in any given period.

16 Once again, we are abstracting from these considerations by treating c as a constant.

17 As such, of course, even those agents who learn about the moments of &, during
periods of conventional stability will remain fundamentally uncertain; they do not
(indeed, cannot) know how and when conventions will change, and know that they do
not possess this information.

18 1t is implicitly recognized, as has been repeatedly intimated, that other features of
the model could also be presented in similar terms. These other features, modeled as
constants, have, however, been “locked up without being ignored” in the interests of
analyzing other aspects of what would otherwise be an extremely fluid dynamical
system. This is, of course, evidence of our employment of the ceteris paribus
methodology described earlier.
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state of long-run expectations is variable; and long-run and short-run
expectations are interdependent. Equation 15 clearly satisfies the last
two conditions. In order to satisfy the first, we assume that in some
initial Period 0:

Yo"YOezDO—‘ZO:k()ZC.

Utilizing Equations 12 and 15, we can now begin to study the subse-
quent evolution of nominal income based on these initial conditions.

We begin by considering the events that transpire between Period 0
and Period 1, which involve adjustments on both the supply and demand
sides of the model. Clearly, firms will revise their short-run expectations
and hence their production plans in Period 1, in light of the prior disap-
pointment of short-run expectations in Period 0 (Equations 1 and 8).
Furthermore, consumption demand will be revised in light of these
changes in production plans (Equation 3). As was demonstrated in Equa-
tions 13 and 14, with a given state of long-run expectations, these adjust-
ments would, ceteris paribus, constitute “forces of convergence,” pushing
the economy toward a determinate point equilibrium. However, the state
of long-run expectations is not given; Equation 15 insists that, given the
initial conditions postulated above, animal spirits will be revised in light
of the prior disappointment of short-run expectations, so that ot; = oty +
€. This change in animal spirits will alter the conditions and hence the
position of equilibrium, “shifting” the point equilibrium toward which
changes in production plans and consumption expenditures would oth-
erwise be propelling the economy. The “forces of convergence” present
in the model are thus (given initial conditions) accompanied by “forces
of structural change.” Furthermore, the latter are not amenable to de-
scription in a closed form. As discussed in the previous section, Equa-
tion 15 describes the evolution of animal spirits as being relatively
autonomous—an object of effective choice that can be creative/innova-
tive, and thus a source of openness in the system we are modeling.

Obviously, this makes it difficult to characterize the precise state of
the system in Period 1. It is not, however, impossible to characterize the
motion of the system over time, as long as we content ourselves with
generic descriptions of its possible trajectories as a substitute for a closed-
form solution for the value of nominal income. Hence, subsequent to
the initial conditions postulated above, consider now the situation in
Period 1. In order to reflect further on the evolution of nominal income,
we need to know whether or not:
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(since D, — Z, = ky by hypothesis) or, in other words, whether or not:
ADI = AZI > _(kO et C).
Referring back to Equation 10, it can be seen that:

AD, = y(Z, - Zy) + ¢0-I;-¢ ¢,

e 180 = a%oc

where
and

by hypothesis. Meanwhile, since Z; = D, by Equation 8, we can write:
AZI =D0"Zo=k0.
Combining these last two expressions, we arrive at:
ADI—AZI = (Y_I)'k0+¢'[e/'e,'81. (16)
Suppose now that we define a variable 1, such that:
M = L€ & (17)

where €., is the smallest change in 0. necessary to ensure that D, — Z, 2 ¢
and where 1, is thus the minimum change in notional investment spend-
ing required to satisfy the same condition, and hence for there to be a
change in the conditions and position of equilibrium in period 1. It thus
follows from the definition of 1, that:

~(kg —¢) = (Y = 1)-ky + ¢y

1
K1 -k
=mn = C——g—g (18)

This allows us to solve for the value of €, in terms of the historical
and exogenous “givens” of the model by combining Equations 17 and
18 to yield:
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Finally, generalizing this result for any period ¢ (since we are interested
in the general evolution of the model and not just the changes that take
place between periods 0 and 1), we can write:

ca— Yk _
€min = _q)_;y;_et;l- (19)
e

Suppose now that:
Dy - Zy| 2 ¢
and that the following conditions apply:

£l Ny
€ > —W = e,mith P B (20)

In this scenario, each period will involve changes in production plans
and consumption demand that (ceteris paribus) are forces of conver-
gence within the model, accompanied by forces of structural change
manifest in revisions in the state of long-run expectations that, through
their impact on investment spending, change the conditions and hence
the position of equilibrium. Although it is not possible to determine pre-
cisely the volume of nominal income ex ante, it is possible to identify
on a prior basis a generic trajectory that nominal income will follow,
given Equation 20. Specifically, we will observe a series of self-rein-
forcing increases or decreases in the value of nominal income over time,
depending upon whether D — Z, > ¢ or D, — Z; < c initially.

Note that, on the basis of the foregoing description of the behavior of
nominal income, the model developed above is based on neither the
nonexistence nor the instability of equilibrium. On the contrary, we can
identify at any given point in time, ¢, an equilibrium value of nominal
income, which may be written as:

* 1 s
D, = e -¢-I(r, e(oz,))

or
D = i_-l—y'q"I(F’ e[ao + zeiD (21)

Not only does this equilibrium exist, but it also acts as a conventional
point attractor; it does not repel the value of nominal income in the
centrifugal fashion characteristic of a classically unstable equilibrium.
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Having said all this, however, the equilibria defined in Equation 21 are
not stable in the conventional sense. As a result of Equation 20, the
dynamics of the system do not operate in such a way that the system
“gets into” these equilibria—and as such, of course, they do not accu-
rately describe the actual configuration of the system (and the associ-
ated value of nominal income) at any point in time.!® Instead, the
equilibria in Equation 21 are properly thought of as temporary equilib-
ria which, although they contribute to the dynamics of the system in
their capacity as point attractors or “centers of gravity,” are such that
their conditions and hence position are subject to ongoing redefinition
as a result of the endogenous but indeterminate (i.e., relatively autono-
mous or open) revision of animal spirits described in Equation 15. In
this way, the model being developed combines both conventional and
unconventional forces in its description of the evolution of nominal in-
come. It contains conventional “forces of convergence” that arise from
the presence of temporary equilibria, which, although their precise con-
figurations go unrealized, act as point attractors or “centers of gravity.”
But the model also contains unconventional “forces of structural change,”
which evolve in an endogenous but indeterminate fashion, giving rise to
emergent (in the sense defined earlier) changes in the conditions and
hence position of equilibrium. The result is that the precise value of
nominal income must itself be treated as an emergent property of an
open system.

19 Of course, were the condition in Equation 20 not to hold in any period r, then the
dynamics of the model would be dominated entirely by the convergent properties of
the equilibrium defined in period # in all subsequent periods, and the value of
nominal income would approach this (path-dependent) stationary state. This possibil-
ity is examined in detail in Setterfield (1999a). It is overlooked here because we wish
to focus on the prospects for continual change and ultimately cycles in the value of
nominal income. The analytical possibility of a stationary state being reached—the
likelihood of which varies directly with the value of ¢ in Equation 15—would seem to
suggest that the self-reinforcing changes in nominal income identified above (along
with the possibility of cycles discussed below) may require occasional impulses in the
form of exogenous shocks, because of the potential for their dynamics to peter out.
This is not necessarily the case, however. A richer view of the process of revising the
state of long-run expectations formed under uncertainty might allow for the possibil-
ity of animal spirits being affected, not just by the disappointment of short-run
expectations (as in Equation 15), but also by their successive realization (see, for
example, Asimakopulos, 1991, pp. 156-158, and Setterfield, 1997, pp. 65-68). The
possible interruption of the dynamics of the model developed here by the achievement
of a path-dependent stationary state is thus a product of the precise manner in which
the interdependence of short-run and long-run expectations has been modeled, and
not a necessary property of Keynes’s model of shifting equilibrium per se.
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Revisiting monetary relations: turning points and cyclical behavior

We now revisit monetary relations within the model of shifting equilib-
rium, which to this point have been modeled in terms of “pure”
accommodationism within an endogenous credit money (overdraft)
economy. As will be demonstrated, the change from “pure” to “dirty”
accommodationism embraced in the central bank reaction function de-
scribed below introduces a source of negative feedback into the model
of shifting equilibrium, following some initial disappointment of short
run expectations. In the context of the cumulative dynamics of the model
developed above, this allows for the possibility of turning points in the
otherwise self reinforcing trajectory of nominal income, and hence the
emergence of cycles.

At present, monetary relations have been presented in the form of “pure”
accommodationism, as:

r=(1+7)-5 ©)

8 w5 (7)

=5 g e L RIS i

Suppose that we now introduce the following central bank reaction func-
tion, which embodies “dirty” accommodationism in the sense that the
central bank continues to act as supplier of reserves to commercial banks
in a manner determined by the effective demand for loans, but does so at
a price of its own making, and which is set—albeit in a relatively au-
tonomous manner—with reference to underlying conditions in the
economy. Hence we write:

{81_1 + VI if Dl—l g i Zl—l Z K
8, = g(Dr—lv Zr—l) = {61—1 if IDI—I = Zr—l} < K
(22)
{61_1 G V’ if Dl—l o Zl—l S '_K

where
Vg = (uw, 03,), v, > 0V¢

and K > c is a conventional value, treated here as being constant.
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It is obvious by inspection that the precise form of Equation 22 mimics
that of Equation 15, and that it thus embodies the same principles of ef-
fective choice (this time on the part of the central bank in its setting of the
discount rate) and systemic openness as this earlier equation. The central
bank is conceived as adjusting the discount rate in response to any “ex-
cess disappointment” of short-run expectations, the absolute value of which
exceeds the threshold level given by | k| . Note that since Z _1 =D, 5 by
Equation 8, the central bank is effectively responding to the actual expan-
sion of the economy in relation to what it regards as a conventional or
normal range of expansions between periods, givenby k> D, | —D, , >—K.
And, of course, it is doing so in a relatively autonomous manner, which
may be governed for discrete periods by a convention, p,, that is relatively
stable, but which is ultimately susceptible to revision in a creative/inno-
vative manner that defies prior, closed-form description.

In order to demonstrate the possibility of turning points in this ex-
tended model of shifting equilibrium, we must begin by rewriting Equa-
tions 11 and 12 as:

D, = yD_; + ¢-1(r, e(a,)) (11a)

and

t >
D, = ¥'Do + & 20 -A{n, ele)) (12a)
i

and consider how the evolution of D, that they describe is affected by
the operation of both Equations 15 and 22, which determine the evolu-
tion of o and r, respectively. We have already seen the capacity for self-
reinforcing change in D, on the basis of Equation 15 alone, given | D,
-Z, | >¢ initially. Now suppose that we begin in the midst of a series
of self-reinforcing increases in the value of D,. Specifically, suppose
that we have observed ¢ < D, — Z; < K, following which:

sk .7

et i SE_TH ERREE
WAL

g 2

suchthat D, | —Z, <k V t=2, ..., n.?Y A turning point, followed by a
cumulative contraction of nominal income, will occur if, in period n, D,

20 Note that these conditions are sufficient but not necessary for a cumulative
expansion of nominal income. They are not necessary because even with D,_; = Z,_| >
K > ¢ for some ¢, the resultant increases in the discount and commercial interest rates
may not reduce investment sufficiently, given the positive impact on investment that
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—-Z,=k,> K> c and if, following the changes in both animal spirits and
the discount rate that we observe in period n + 1, we are left with a
situation where:

XK<Dyy - Ly S

and

>wiivt>n+1

SIS 0 ) :
such that D, | — Z,_; > —x V t > n + 2.2! What we wish to know is what
conditions—specifically, what adjustment in the discount rate in period
n—will bring this situation about.
Given that D, - Z, = k,, the condition:

IA
|
o

K < Dn+1 ji Zn+l

can be rewritten as:

(Dn i Zn) I'% kn s Dn+l [ Zn+l

= —(k, + X) < AD,,; — AZ,,,

23
< —(k, + ¢ e

On the basis of Equation 11a, it can be seen that:

Al)n+l = Y(Zn+1 = Zn) i ¢[I; (1 i T)'VnH ifs Ie: 'e"8n+l]’

where
L= Y

will result from the revision of animal spirits, to ensure that D, — Z, < c. We overlook
this latter possibility and focus on the sufficient conditions for cumulative change in
nominal income for the sake of simplicity, this focus having no impact on the
qualitative behavior of nominal income over time as described in what follows.

21 Once again, we focus on the conditions that are sufficient (but not necessary) to
generate a cumulative contraction in nominal income following an upper turning point
in the latter. The reader is referred back to the discussion in the previous footnote.
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and
or
dr=£'d5=(l+‘t)-v,,+l
by Equations 6 and 22, whilst given that Z,,, = D, by Equation 8, we
have:

AZn+l T Dn Ry Zn e kn'
Combining these expressions, we arrive at
ADII+1 i Azn+l = (‘Y T l)kn s ¢[I; '(1 + T)'Vn+] + I; 'e"enﬂ]s

which in turn allows us to express Equation 23 as

ks + k) <y ~ Dk, + QL 4V + e 80

24
< —(k, + ) i

The inequality in Equation 24 suggests that there are upper and lower
bounds to the value of v, that will satisfy the conditions that have been
stipulated for an upper turning point followed by a cumulative contrac-
tion of nominal income. We can solve for these boundary conditions as
follows. First, we need to find the minimum value of v,,,{, V., min, that
satisfies D, — Z,,, < —c, or alternatively??

(Y =Dy +0[1; - (14 7) Vo ymin + I, - € - €411]

ky +c)=0-1; -(1+ 1) Vyi1min

—[kn S X (Y T l)kn +0- I; el En+l] = Va+lmin
(25)

2 Tc+vk, +0-1,-¢ - €,,]
¢-I7-(1+7)

Second, we need to find the value v}, that the realized value of v,
cannot exceed if we are to satisfy the condition -x < D,,,; — Z,,;. This is
given by??

22 Note that since I, < 0 by hypothesis, the value of v, m, in the following
expression is strictly positive.
2 Again, note that v*
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~(ka +K) = (¥ = Dy + L1+ D) vapy + L ]

e+ ¥k, + 01, -¢ - £,,] (26)

o Wy =
n+l (DI;(] + T)

On the basis of Equations 25 and 26, the sufficient condition for an
upper turning point followed by a cumulative contraction of nominal
income in response to the initial conditions postulated earlier is that:

*
Vatl e Vil e Vi +1min

or

[k + vk, + 01, e’ €pi1]
’ >VII+1
o-17-(1 + 1)

e + vk, + 01, - -€,,] 27)

011+

It would, of course, be straightforward to demonstrate a lower turning
point in this cumulative decline in nominal income on the basis of the
same method employed above if, in some period ¢ = n + s, we observe
D,.. - Z,.s < —K < —, followed by changes in the discount rate and
animal spirits in period n + s +1 that result in K > D, .1 — Z,..541 = C.

Further comments

Several features of the model developed above are noteworthy. First, it
is clear that the range of values of v, | that satisfy the condition in Equa-
tion 27 cannot be deduced from the historical and exogenous “givens”
of the model: Both the upper and lower bounds of this range depend on
the contemporaneous value of €. Furthermore, € is not a variable that
can be accurately forecast. Indeed, forecasts of € are necessarily subject
to fundamental uncertainty because of the time-dependent nature of the
moments of its distribution, coupled with the fact that the evolution of
these moments is subject to innovation/novelty (due to the hypothesized
nature of choice) and is therefore inexplicable a priori in a traditional
deterministic (including stochastic) form. Even when the conventions
governing the moments of € are relatively enduring, lending some con-
ditional stability to the distribution of this variable, it cannot be forecast
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accurately within any given period. As such, the range of values of v, ;
satisfying the inequality in Equation 27 will only be fully evident ex
post. This obviously makes the pursuit of monetary policy difficult, since
it suggests that policy interventions can have unintended consequences
for the trajectory of nominal income. Monetary policy matters in the
same way that expectations matter in this model, since it can impactin a
nontransitory manner on nominal income and associated employment
outcomes. However, this is not a model in which the monetary authori-
ties can systematically “fine tune” the economy to a steady rate of ex-
pansion, having first learned the immutable *“true model” governing the
economy’s dynamics.

Second, note that firms may become aware of the central bank’s reac-
tion function and, especially when the convention K is relatively endur-
ing, this may encourage them to modify the way they revise their animal
spirits in response to the prior disappointment of short-run expectations
(as currently modeled in Equation 15). Hence, for example, if D, - Z, >
K > ¢ in some period n, then firms that have learned about central bank
behavior may be less inclined to revise their animal spirits in the same
fashion they would have done in the absence of the central bank’s “dirty”
accommodationism. Of course, the central bank may, in turn, become
aware of this revised behavior within the private sector and adjust its
reaction function accordingly, triggering further learning and adjustments
on the part of firms, and so on. Note, however, that these sequential
adjustments to the structure of the model would not fundamentally alter
the results derived above, although it would affect the magnitude of the
range of values of v,,,, found to satisfy the inequality 27 by affecting the
size (and possibly even the sign) of the term:

’ ’
0-I;-e - do,y,
where
doy,, = €,

Rather, the point is that while such adjustments in response to learning
about the economy are both possible and even likely within the frame-
work of analysis adopted here,?* this same framework insists that, de-
spite such learning, neither firms nor the central bank can ever be

24 Indeed, they serve as a timely reminder that the structure of the economy within
an open environment is never immutable, so that the precise form of the structural
equations developed above can never be taken to represent “the” structure of the
economy.
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anything other than fundamentally uncertain about one another’s be-
havior (and hence the behavior of the economy as a whole). This, of
course, is because the behaviors of both are sources of openness in this
framework, subject as they are to effective choice. Unlike the Lucas
(1976) critique, then, which envisages the private economy as being
foreclosed and determinate (and hence predictable) in the absence of
changes in public policy, the ontology of the model developed above is
such that the interaction between private and public decision-makers is
only one of a general class of dynamic Keynesian “beauty contests”
(Keynes, 1936), that would characterize the economy even in the ab-
sence of policy interventions.

Finally, note that in the model developed above, the behaviors of both
firms and the central bank in revising o and & are modeled as being
symmetrical about D, | — Z,_; = 0. It is quite possible, however, that
revisions of a and 8 are symmetrical about a positive value of D, | —
Z,_,. This would not eliminate the possibility of cyclical behavior in the
model, but it would suggest that fluctuations would be more likely to
occur about an ex post trend positive expansion path of nominal income,
resulting in a model of growth and cycles.? In any event, it should be
obvious that the trend of nominal income in this model is an ex post,
path-dependent product of the sequence of short-run adjustments to which
the model’s dynamics give rise. We are thus in concurrence with the
basic insight of Kalecki (1971, p. 165) that “the long-run trend is but a
slowly changing component of a chain of short-period situations; it has
no independent identity.”

A comparison and contrast with other models of the cycle

A final task that remains is to briefly compare and contrast the model
developed above with other models of the cycle. In the model developed
above, sequences of self-reinforcing changes in nominal income can be
“punctuated” by changes in monetary policy that, acting as negative
feedbacks, can arrest and reverse both cumulative expansions and cu-
mulative contractions of economic activity. The possibility of cycles in
nominal income thus arises—although these fluctuations will be both
aperiodic and of no fixed amplitude. This is because the factors chiefly
responsible for the cyclical evolution of nominal income—revisions in

25 Of course, it would be necessary to revisit the supply side of the model before
such an extension to the model could be completed in a manner that would facilitate
reasonable conclusions about growth.
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the state of long-run expectations and changes in the discount rate—
cannot be explained in the foreclosed, deterministic fashion that would
give rise to a fixed period and amplitude. On the contrary, changes in
both animal spirits and the discount rate can vary about their current
normal (conventional) values in unpredictable ways, while these con-
ventional values themselves are subject to innovative change over time.
Although the latter has not been explored in detail in this paper, it is in
keeping with the open systems method on which the foregoing analysis
is based to assert that the evolution of the conventions W, and p,, cannot
be “endogenized” in the sense of being reduced to closed-form explana-
tion in terms of exogenous data. Their evolution may be endogenous in
the sense of being influenced by past and present economic outcomes,
but in the presence of effective choice, it must remain relatively autono-
mous. In this way, the evolution of the model developed above is subject
to structural changes (in ¢, 9, W, and W,,) that cannot themselves be
described in terms of a closed-form solution, even though these changes
are influenced by (and hence endogenous to) past outcomes of the sys-
tem they help to define. The model can thus be said to display evolution-
ary hysteresis (see Setterfield, 1999b).26

Following Jarsulic (1993), this model can be compared and contrasted
with three broad classes of models of the cycle: linear-stochastic mod-
els; nonlinear endogenous models; and chaotic models. Linear-stochastic
models represent the economy in a homeostatic form, in which shocks,
resulting in departures from an otherwise stable equilibrium, are then
propagated into a cycle by the form of the disequilibrium adjustment
mechanism. Contemporary examples of this class of models are the
new classical cycle theories inspired by Lucas (1975) and Kydland and
Prescott (1982). The model developed above clearly has little in com-
mon with these models, because it does not conceive the economy in a
traditional homeostatic fashion. Instead, out-of-equilibrium behavior is
capable of redefining the conditions and hence the position of equilib-
rium, which is both path-dependent and generally irrelevant as a de-
scription of the system’s configuration at any point in time.

Nonlinear endogenous models of the cycle eschew the homeostatic
vision of the economy associated with linear-stochastic models. Instead

26 This is not a surprising conclusion. In his discussion of the acceptance of the
ergodic hypothesis described earlier in connection with closed-system analysis,
Samuelson suggests that “technically speaking, we theorists hoped not to introduce
hysteresis phenomena into our model, as the Bible does when it says ‘We pass this
way only once’ and, in so saying, takes the subject out of the realm of science and
into the realm of genuine history” (Samuelson, 1969, pp. 184-185. Emphasis in
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of requiring shocks to initiate cycles in an otherwise steady-state envi-
ronment, they describe the trajectory of an economy as a series of self-
sustaining fluctuations. Among the classic contributions to this tradition
are Kalecki (1937), Kaldor (1940), Hicks (1950), and Goodwin (1951).%
The model developed above shares with this class of models the desire
to avoid a homeostatic conception of the economy in favor of one char-
acterized by self-perpetuating fluctuations. However, nonlinear endog-
enous models typically give rise to periodic cycles. As was noted above,
the indeterminacy that characterizes the model developed earlier is highly
unlikely to give rise to such regular behavior. Fluctuations are far more
likely to be, instead, aperiodic.

Finally, chaotic dynamics have been applied to the analysis of busi-
ness cycles (see, for example, Grandmont, 1985; Goodwin, 1990), re-
sulting in a demonstration of the fact that aperiodic fluctuations may
emerge from deterministic, nonlinear equations of motion that are ca-
pable of generating chaos. The potential for aperiodic cycles in these
models is obviously a feature that is shared with the model developed
earlier. However, the latter takes a fundamentally different view of the
underlying economic process that is responsible for generating these
outcomes. It is commonplace in chaotic models to emphasize that, be-
cause of the tendency for only modestly different initial conditions to
produce subsequent outcomes that diverge exponentially, it is not pos-
sible to know these systems in sufficient detail to forecast accurately.
Learning the “true” model governing economic outcomes is so diffi-
cult as to be practically impossible, so that agents must thus remain
fundamentally uncertain of the future. Nevertheless, a “true” model—
captured by the deterministic equations of motion that generate cha-
otic output—does exist, so that this uncertainty is a purely
epistemological phenomenon. In the model developed earlier, however,
uncertainty has an ontological source. The ontology of this model dif-
fers fundamentally from that of a typical chaotic model because it pos-
tulates that social systems are open: Economic outcomes do not derive
from deterministic equations of motion that are knowable in principle

original). Of course, whether or not we accept the conflict between science and
history that Samuelson identifies depends on our conception of science. If science is
about predicting the future, then the conflict must be accepted. But if it is more to do
with explaining the processes that lie behind causal relations—even if these are
indeterminate and therefore unpredictable—then the conflict is less obvious.

27 See Jarsulic (1993, pp. 351-353) for discussion of more recent theories that fit
into this class of models.
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(even if not in practice). Hence chaotic models and the model devel-
oped earlier rest on different theories of social ontology, so that their
narrative contents (the way they describe the economy as functioning)
necessarily differ. This is important from the point of view of a realist
conception of science, according to which the purpose of science is not
simply to use models as instruments designed to generate particular
results, but to elucidate the processes by which these results are actu-
ally generated.

Conclusion

This paper echoes the claim that Keynes’s revolution was as much meth-
odological as theoretical, and that inattention to methodological issues
is therefore fatal in macroeconomics—especially macroeconomics that
claims to be of a Keynesian genus. A theory of social ontology in which
social systems are open and transmutable rather than foreclosed and
determinate has been outlined, and its implications for the treatment of
expectations and money in macroeconomics have been identified. A
model of the business cycle that is consistent with this ontological vi-
sion has been developed, and its structure compared and contrasted with
that of other classes of business cycle models.

One of the central purposes of this paper is to demonstrate that em-
phasizing the openness and transmutability of social systems, together
with the concomitant effectiveness of choice and emergence of behav-
iors and outcomes, is not nihilistic. It is possible to construct models
that characterize the causal processes extant within such systems and
the qualitative outcomes associated with these processes, even if the
calculation of closed-form solutions and hence the prediction (with ei-
ther certainty or certainty equivalence) of quantitative values is impos-
sible in principle. The importance of this exercise is best understood in
the context of a realist conception of science, which rejects the “as if”
modeling practices of instrumentalism in favor of an emphasis on the
descriptive content of models—the form of their abstractions, their de-
scription of transmission mechanisms, and so forth—and how well this
conforms to the scientist’s social ontology. If science is—or should be—
broadly realist in its orientation, and if social systems are open rather
than foreclosed so that agents are capable of effective choice rather than
just passive selection, then an important purpose of the model devel-
oped in this paper is to suggest the way in which an analytical macro-
economics that is consistent with this conception of science and society
might proceed.
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