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ABSTRACT 

Bernard Lonergan's economic writings have not been fully 
evaluated by economists although two recent papers by Burley (1989a, 
1989b) show that work has begun. The purpose of this dissertat ion, 
therefore, is to si tuate Lonergan's (1944) economics essay, 
Circulation Analysis, in the history of economic thought of the 
period as weIl as to present a Lonerganian cycle model. 

Circulation Analysis examines fundamental macrodynamic 
processes to explain fluctuations. It was written in the early 1940s 
following an period of controversy and debate that led to the current 
paradigms of economic dynamics. The two sides of the debate are 
exemplified by Harrod (1936) and Hayek (1933 [ 1928], 1939), in 
particular. The controversy ended with World War II and the emerging 
hegemony of the Anglo-American approach, which separated 
macrodynamics Into growth theory (long-run supply problems), and 
stabilization theory (short-run demand problems). 

This dissertation argues that this dichotomy is unsatisfactory 
and proposes Lonergan' s pure cycle as an al ternati ve paradigm. 
Lonergan's pure cycle restores the importance of supply-side dynamics 
in the short-run, without denying the primacy of demand issues in the 
analysis of deviations. A Lonerganian approach views demand shocks 
as essentially monetary, but also contends that the distribution of 
nominal income can cause shocks, if it ls not synchronized with 
changes in real variables. 

In this thesis a Lonerganian model is presented that uses a 
Kydland-Prescot t (1982) type of "time-to-build" technology. The 
model is subJected to permaTlent productivity shocks to investment, 
which explain, with a lag, equil i brium output. The monetary and 
distributional shocks to demand, which are temporary, can then 
ixplain the deviation of actual output from Hs equil i bri um value. 
The model uses a Beveridge and Nelson (1981) approach, which 
specifies changes in growth rates of variables as a function of 
permanent and temporary shocks. The shocks are identified because 
the model is recursive: first, the productivity shock determines 
investment and equilibrium output; then, the monetary shock 
determines priees and sales of consumer goods. Simulation results are 
presented. 
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RESUME 

Les écri ts de Bernard Lonergan sur l'économie n'ont pas fai t 
l'objet d'une critique poussée par les économistes, bien que deux 
articles récents de Burley (1989a, 1989b) démontrent que ce travail 
est amorcé. Le but de la présente thèse est donc double: si tuer 
l'essai de Lonergan (1944) intitulé Circulation Analysis, dans le 
contexte historique de la pensée économique du temps et présenter un 
modèle de cycle lonerganien. 

Circulation Analysis, qui traite des phénomènes macrodynamiques 
de base pour expliquer les fluctuations, fut rédigé au début des 
a-mées quarante après une période de controverse et de discussion qUl 

déboucherent sur les pa!"adigmes actuels de la dynamique économi'luc 
Harrod (1936) et Hayek (1933[19281, 1939), notamment, sont 
représentatifs des deux points de vue de cette polémique qui prit fin 
au moment de la Seconde Guerre mondi ale et de l'émergence 
prépondérante de l'approche anglo-américaine qui scindai t 1 a 
macrodynamique en théorie de croissance (problèmes d'offre de longue 
durée) et théorie de stabi l isation (problèmes de demande de courte 
durée) . 

La thèse soutient que cette dichotomie laisse à désirer et 
propose le cycle pur de Lonergan comme paradigme de rechange. Ce 
cycle rétablit l'importance à court terme de l'aspect "offre" de la 
dynamique, sans nier toutefois la primauté de l'élément "demande" 
dans l'analyse des écarts. Dans l' opt ique lonerganienne, les chocs 
provoqués par la demande sont essentiellement monétaires, mais la 
distribution d'un revenu nominal non synchronisée avec l'évolution 
des variables l'éelles peut également créer des chocs. 

Le modèle lonerganien présenté dans la thèse fait appel à une 
technologie de type Kydland-Prescott (982), qui tient compte de la 
période de construction. Le modèle est soumis à des chocs à effets 
permanents de la productivité sur l'invesUssement; ils expliquent, 
avec retard, la production d'équilibre. Les chocs monétaires et 
distributionnels à effets temporaires produits sur la demande 
expliquent alors l'écart entre la production réelle et la valeur 
d'equilibre de celle-ci. L'approche à la Beveridge et Nelson (1981) 
utilisée demande des modifications aux taux de croissance des 
variables en fonction de chocs à effets permanents et temporai l'es. 
Le modèle étant récursif, les chocs sont identifiés: en premier 
1 ieu, le choc provoqué par la producti vi té détermine l'investissement 
et la production d'équilibre, puis le choc monétaire détermine les 
prix et la vente des biens de consommat ion. Des résul tats de 
simulation sont donnés. 
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CHAPTER ONE 

INTRODUCTION 

Bernard Lonergan is a Canadian thinker known for his work in 

philosophy and theology. His two major books, Insight, a Study of 

Human Understanding and Method in Theology were published in 1957 and 

1972 respect i vely. But long before this period, Lonergan, along wi th 

many o:f his contemporaries in the 1930s, was concerned by the social 

costs associated wi th the eeonomic breakdown of the Great Depress ion 

and sought to understand i ts causes. That preoccupation led to two 

early essays--one on history, the other on economics--both completed 

before the end of World War II. Lonergan' s essay on economics has 

not, nowever, been fully 

articles by Burley (1989a, 

evaluated by economists, although 

1989b) have begun this process. 1 
lwo 

The 

purpose of this dissertation is to situate Lonergan's ideas in the 

economic thought of the 19305; second, to argue the importance of his 

pure cye le paradigm vi s-à-vi s the current debates about real bus i ness 

cycle models; and, third, to present a simple Lonergaman model of a 

business cycle. 

lSince the mid-1970s there has been a continuing interest in 
Lonergan' s eeonomics on the part of Lonergan scholars, in particular 
those with a background in science and mathematics, See, for 
example, Byrne (1987), Crowe (1986), Gibbons (1987), Marasigan 
(1986), Matthews (1987), McShane (1982) and O'Connor (1986). For 
articles by eeonomists, see Burley (1989a, 1989b, 1985) and de Neeve 
(1987) Burley' s work shows how Lonergan' s production model can be 
linked to a von Neumann growth model, and explores the inclusion of 
money in such a mode l , 

1 
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The title of Lonergan's economics essay, Circulation Analysis, 

and his concept of a pure cycle gives us sorne indication of his 

work's rnacrodynarnic perspective. The area of macrodynamics, in 

part ieular the topie of aggregate fluctuations, has been the subject 

of debates over the past decade at a level reminiseent of the 1930s. 

Attention to Lonergan's work on cycles is thus tirnely. Lonergan. 

himself returned to his work in eeonornics during the decade before 

his death in 1985,' dernonstrating his own real ization of the 

importance of the essay and i ts relevance ta current discussions 

about macrodynamics. This dissertation discusses only the 1944 

essay. Some of his output from the later period, together with the 

essay itself, will be published shor·tly by University of Toronto 
2 

Press as part of the coll ected works of Lonergan . 

• 
Circulation Analysis i !lustrates Lonergan' s characterist ic 

interest in synthesizing ideas from different frameworks into a more 

fundamental paradigm. That interest May account for the originality 

of Lonergan' s eonceptual ization that is so typieal of his work. 

However, beeause his concepts are ta sorne extent idiosyncratic, it is 

often necessary to relate them to simi lar concepts that have been 

used more tradi tionally wi thin a discipl ine. This procedure adds to 

the task of explaining his ideas. Nevertheless, i t can be argued, 

particularly with regard to such a controversial subject as 

economics. that new concepts offer a new synthesis--a replacement for 

old opposing positions and arguments. One example is Lonergan's pure 

cye le, which uses the underlying proeess of product i vit Y change to 

define the notion of dynamic equilibrium. will argue that this is 

preferable to the eurrent approach, which constrains concepts of 

productivity change in order ta fit an unchanging equilibrium derived 

from static analysis. A second example is Lonergan' s choice of a 

cost-of-production concept, which exel udes replacement cast and, 

2 
See Lonergan (1982a) as representat i ve of hi 5 work in the recent 

period 
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together wi th his use of gross investment, avoids deal ing wi th 

depreciat ion in a theoret ical discussion that has, as he noted, such 

well-known problems of definition. A third example 1s Lonergan' s 

distinction between produc~ion and output, and sale. AlI inventories 

are included in production. What is sold 1s what Lonergan calls the 

emergent stàndard of living.
3 

These definitions deI ineate clearly 

the productive process with its "time-to-bulld" and eventual output. 

Moreover, they distinguish production, which 1s the basis of a pure 

cycle, from a trade cycle, which 1s the frequent outcome of the 

process. 

The fundamental nature of Lonergan's work calls for a global 

approach. To narrow the perspective somewhat, the thesis addresses a 

limited number of questions. These include: What was the nature of 

the debate that centred on macrodynamics in the 1930s just prior ta 

the writing of the essay? To what extent can we say that Lonergan' s 

reading of the economic literature of the day shaped his ideas? What 

is Lonergan' s message about cycles? In what way 1s Lonergan' s essay 

on economics relevant ta the current debates about macrodynamics? 

Al though Lonergan 

methodology in hi s essay, 

( 1944 ) does not expljcitly discuss 

would argue that his methodological 

position is implicit in his outline of the argument at the beginnlne 

of that document, as weIl as in his notes on Lindahl (1939) and 

Rabbins (1932) and in Lonergan' s (1942) early draft of Circulation 

Analysis.
4 

Lonergan, for example, notes Robbins' s two dist i nctions 

3 
Lonergan (1944: 8-9) 

4 
See also Lonergan (circa 1942: Archive Folios 58, 62) "But economists 

can be champions of democracy as weIl as advi sers to dictators or 
planning boards. The proof of the possibility is an historical fact: 
the old political economists were champions of democracy; and if the 
content of their thought has been found Inadequate, i ts democral i c 
form is as valid to-day as ever. That form conslsted in the 
discovery of an economic mechanism and in the deduction of rules to 
guide men in the use of the economic machine, a rule of laisser faire 
for governments and a rule of thrift and enterprise for indi viduals 

3 
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concerning economics: that economics does not have to do with ends, 

which are individually and socially chosen, but with the allocation 

of scarce me ans between alternative uses; and that economics does not 

have to do wi th technology (even though the latter does 1 imit the 

economic choice of means). 5 Wi thout entering into a debate on 

methodology, inasmuch as Robbins has been called a "radical 

apriorist", because he seems to suggest empirical testing is not a 
6 

proof of economic laws, 1 would argue that Lonergan (1944) is 

presenting the fundamental "terms and relations" necessary to an 

understanding of economic processes, and that he sees these processes 

as changing over time in light of technical change or innovations. 1 

would also venture to add thal an understanding of such processes is 

necessary to rational cho ice bet ween alternat ives because of the 

constraints of technical change. For instance, economic choices are 

restricted not only by priees, but prices themselves are changed by 

the lags in the process of implementing innovations.
7 

It is now fully apparent that these rules serve their purpose only in 
particular cases, but it is still insufficiently grasped that newand 
more satisfactory rules have to be devised. Wi thout them human 
liberty will perish For either men learn rules to guide them 
individually in the use of the economic machine, or else they 
surrender their liberty to be ruled along wi th the machine in a 
central planning board. " 

5See Robblns (1949[1935]'32) See also Lindahl (1939:23) ". .the 
aim of economic theory to provide theoretical structures showing how 
certaIn given initial conditons glve rise to certain developments. 
The structures are to be used as instruments wi th which to analyse 
historical and practical problems. Even the arrangement of 
empirical material must be based on a system of concepts, elaborated 
by economic theory." (1 tal ics in the original) 

6S1aug (1985:698) defines a "radical apriorist" as someone who "holds 
that economic theory is simply a system of logical deductIons from a 
series of postulates deri ved from introspect ion, which are not 
themselves subject to empirical verification." 
7 

See Lonergan (1944' 1) ". . . that the function of priees is merely to 
provide a mechanism for overcoming the di vergence of strategically 
indifferent decisions or preferences, and since not aIl 
deci s ions and preferences possess this indifference, the exchange 
economy is confronted with the dilemma either of eliminating itself 
by suppressing the freedom of exchange or of certain classes of 

4 
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An undercurrent of the de bat es about theory during the 1930s 

was the quest ion of government pol icies in the face of the Great 

Depression. In that pol icy debate, the two sides can be exempl ified 

by Hayek, Robbins and Schumpeter on the one hand al'ld Keynes and his 

followers on the other. Blaug (1985:697), for one, notes that lt 1s 

not clear whether Robbins opposed welfare economlcs or slmply wanted 

to separate normative from positive economics. 1 would argue that, 

like Robbins, Lonergan saw social policy as a prior choice, one 

limited, however, by economic and technological possibllities that 

provide their own norms for economic choice or behaviour In effect, 

although policy was an important component of LOL..;rgan's thought 

(1982). he hardly nlentioned it in his 1944 essay. My posi tion i s 

that Lonergan' s ear 1 i er work was primarly concerned with 

understanding the dynamics of the economic mechanism. Of course, this 

does not mean that Lonergan' s views on social pol icy were 

t
. 8 conserva Ive. 

Lonergan' s essay on Circulation Analysis is 129 pages long, 

and its purpose is to examine the links between production, monetary 

exchanges, and distribution in the economy that are constantly in the 

process of growth and development. Lonergan maintains that this 

growth and development proceeds in a cycl ical way. because of the 

gestation lag in the production of more and better capital goods. 

The last part of his essay considers the effect of government and 

trade imbalances on growth and change in the domestic economy. 

It is clear from Lonergan (1944) that "circulation" refers to 

the monetary payments that constitute exchange, such as the outlays 

and receipts of firms and the incomes and expenditures of households. 

exchanges or else of effectively augmenting the enlightenment of the 
enlightened self-interest that guides exchanges." 
8 See for example Lonergan (1944:125-126) 

5 



( 

{ 

This exchange 1s illustrated in figure 2.1, which represents 

Lonergan' s diagram of demand and supply in the two stages of 

production. The fundamental question that Lonergan is asking in the 

essay, therefore, is: 1Jhy does exchange break down? To answer his 

question, he explains the underlying production dynamics, and the 

corresponding changes in money and income distribution that such 

dynamics require. 

Li ke the classical economists, Lonergan sees production as 

central to any economic discussion. In the 35 pages he devotes to 

that topic, he explains the construction lag that 1s part of growth 

and change, as weIl as the cycle of the productive process that such 

a lag implies. Lonergan uses 39 pages to discuss the different kinds 

of monetary payments. He distinguishes payments that are directly 

l inked to production and i ts dynamics, from redistri buti ve payments 

which are not so tight ly l inked (such as the purchase or sale of 

products made in past periods). He also discusses the addi tions to 

the monetary circulation that growth and change require. There are 

18 pages concerning the effects of production on priees, in addition 

to, as Lonergan argued, the less fundamental effects of priees on 

production. Twenty-one pages of the essay deal wi th an explanation 

of variat ions in profi ts, or Lonergan' s concept of surplus income, as 

weIl as wi th the determination of basic income--a concept close to 

t.hat of wages and salaries. The last 15 pages discuss the effects of 

fiscal and external imbalances on monetary circulation in adynamie 

process. 

To answer the questions 1 have raised and to present Lonergan's 

ideas in a way that reflects the emphasis he placed on them, 1 have 

organized this dissertation around three fundamental topics in 

economics--production with exchange, money, and distribution; these 

are. therefore. the subjects of the following three chapters. Part A 

of chapter 2 anal yses, in some detail, the work of Harrod and Hayek 

as representati ve of the two major tradi tons on product ion and 

exchange dynamics: the Anglo-American approach and the Austrian 

6 
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approach. Lonergan' s notes show h1s fam1llarl ty wi th Hayek 

0933[1928], 1939).9 I will argue that Harrod failed to develop 

concepts that went beyond his defini t ion of dynamic equi 1 i bri um, 

whi le Hayek' s approach to dynamics was 1 lml ted by his insistence on 

linking lags in production to static equilibrium concepts. In part 8 

of chapter 2, Lonergan' s pure cycle 1s presented as a paradigm for 

macrodynamics that synthesizes Harrod and Hayek' s work. Next, the 

development of ideas by Hicks (1973, 1965), Kaldor (1960) and Kalecki 

(1972, 1971) concerning economic adjustment to changes in investment 

and productivity is discussed in relation to Lonergan's pure cycle; 

the failure of these approaches to include constructon lags is noted. 

Chapter 2 closes wi th a discussion of the Kydland-Prescot t mode l, 

whi ch proposes that i nasmuch as the bus i ness or trade cyc 1 e 

represents optimal behaviour on the part of households and firms, il 

is i tself a paradigm for macrodynamics. Current criticism of this 

approach i s noted and the advantages of Lonergan' s pure cyc 1 e are 

ci ted. 

Chapter 3 examines wri t ings by Hayek and Schumpeter as 

representative of the Austrian view of the role of money in 

macrodynamics. Lonergan made notes on both Hayek (1933[1928], 1939) 

and Schumpeter (1934, 1939), which gi ves us some indicat i on of hi s 

famil iarity with their work. Then, once Lonergan' s ideas are 

presented, a recent work by Lucas (1987), in which he discusses the 

inclusion of money in a real business cycle model, is explored. 

Links are made between Lucas' s suggest ions and Lonergan' s use of 

money in the pure cycle 

Chapter 4, on distribution and dynamics, compares the work done 

by Hahn and Pasinetti on changes in profits and wages over time with 

9 
Although Lonergan refers to Keynesian concepts, no notes by Lonergan 

exist on the Cambridge, U. K. economists. Harrod (1939, 1936) is 
included in the dissertation because of the importance of his notion 
of dynamic equilibrium for mainstream theory. 

7 
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that done by Lonergan Lonergan' s ideas are expressed in terms ot; 

his own particular concepts of the cydes of pure surplus incorne and 

basic incorne. Lonergan' s analysis of the effects of fiscal and 

external' irnbalances on incorne distribution and the pure cycle is aiso 

reviewed. 

Finally, chapter 5 presents a theoretical rnodel of Lonergan' s 

ideas and simulates the model ta determine i ts properties. An 

explanation of the simulat ion procedure and resul ts, as weIl as time 

graphs of the variables appear in the appendix. This same chapter 5 

also includes a discussion of several recent econometric approaches 

to the analysis of aggregate fluctuations that would be applicable to 

a Lonergani an mode 1 

The dissertation concludes by summarizing the findings related 

to the following topics identified in this introduction 

i) the 1930s' debate on development and cycles; 

ii) Lonergan's familiarity with the economic literature; 

i i i) Lonergan' s message in the economic essayas presented in 

the four main chapters of the thesis; and 

i v) the links between Lonergan' s cycle theory and current 

debates between new Classical and neo-Keynesian 

economists. 

Some pol icy irnpl icat ions are also drawn, and indications of possible 

direct ions for future research--to examine Lonergan' s analysis of the 

effects of government and external defici ts on the pure cycle of 

developrnent, and to estimate and test a Lonerganian model--are given. 
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CHAPTER TWO 

A. APPROACHES TO PRODUCTION DYNAMICS BErORE LONERGAN'S 

"CIRCULATION ANALYSIS" 

During the 1930s, economists turned their attention to 

understanding, and recommending pol icies to deal wi th, the Great 

Depression. Even today, the arguments that developed at that lime 

between policy activists and monetarists are still with us. 

Lonergan' s Circulation Analysis was also wri t ten at that t ime as a 

way of understanding and seeking a response to the experience of the 

1930s. 

The following discussion at tempts to el ucidate the di fferent 

frameworks of analysis that were being developed in those debates. 

wi 11 argue t hat Lonergan' s approach i s a necessary ext cns i on of 

Harrod's notion of a steady advance Lonergan's paradigm of a pure 

cycle introduces sequence and lags and considers the role of money in 

a manner that synthesizes Harrod's and Hayek's approaches to 

dynamics. As will he shown, Harrod tried to eliminate thesc elements 

from his analysis as not of fundamental importance. Hayek, on the 

other hand, explained dynamics precisely in terms of lags associated 

with capital accumulation, and money. 1 wi Il also argue that the 

mainstream approach, which developed from Harrod's notion of a steady 

advance that is extended over time is unsatisfactory, inasmuch as i t 
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has resul ted in a dichotomy between the theory of growth· and the 
10 

theory of trade cycles. 

2.1 Harrod's notion of equilibrium dynamics 

Harrod published his book The Trade Cycle in 1936, in the same 

year as Keynes' General Theory. While Harrod was certainly familial' 

with Keynes' work, The Trade Cycle is of particular interest because 

i t is to some extent pre-Keynesian.
11 

Il thus contains ideas about 

the trade cycle that are applicable to long- and short-l'un analysisj 

the foc us on the demand side i s al so less compl ete than in the 

Keynesian model, in so far as Harrod discusses variations in the 

capital-output ratio and technical change in the cycle. 

Although there is no indication that Lonergan had read Harrod's 

work, Lonergan does mention the Keynesian concepts of the marginal 

propensi ty to consume and the marginal efficiency of capital and, 

therefore, can be said ta have had sorne familiarily with the 

10Asimakopulos (1985:620) notes that Harrod's growth theory has been 
misrepresented in the literature and uses SoIow (1965:65) and 
Robinson ( 1970) as illustrations. Asimakopulos dist inguishes 
Harrod's mode1 both from Solow's view that Harrod's growth model 
assumes fixed proport ions, and from Robinson' 5 view that Harrod 
assumes a fixed savings ratio, one that is independent of income 
distribution. Certainly, in The Trade Cycle, as will be 
demonstrated, Harrod saw that during the cycle the c.api taI-output 
ratio, one of his dynamic determinants, would vary. He also made 
profits, with their variation as a proportion of income, another 
dynamic determinant, acknowledging the effects of such variation on 
saving Kregel (1980: 98) also maintains that the two branches of 
modern growth theory "misrepresent Harrod's 'dynamic theory', and 
that much of modern growth theory has developed around a basic 
misconception of 'dynamic theory'." 
11 

Kregel (1980: 98) Kregel also indicates evidence confirming that 
Harrod's initial work was pre-Keynesian. See Harrod (l934b, 1934c, 
1952:221) 
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Cambridge economists who were wri t ing at that period 12 Harrod has 

been chosen for discussion here because of his development of the 

not ion of uniform growth, as weIl as his consequent explanat ion of 

fluctuations as deviations from a line of uniform growth. Over the 

years, uniform growth has come to be understood as growth along a 

trend line and this paradigm has remained dominant in the analysis of 

growth and fluctuations. 13 

In order to understand the trade cycle, Harrod attempted to 

develop an equil i brium notion that would incl ude the fundamental 

relationships in macrodynamics in much the same way as supply and 

demand equilibrium analysis does in microstatics. 

The characteristlc method of static analysis is to suppose 
that in certain circumstances a certain set of priees is 
established. Next il is considered whether i ndi vidual s, 
havi ng the tastes and needs that they have in those 
circumstances, can improve their position by altering 
their line of conduct If they cannot, the priees are 
said to be in equi 1 i bri um, and i t is assumed that they 
will remain unchanged until some change in the 
circumstancE>s occurs. By this method of reasoning a set 
of most instructive propositions, sometimes known as the 
laws of supply and demand, have been establ ished. The 
weak point in the static theory is that, in order not to 

12See Lonergan's outline of the argument (1944.1) where the pure cycle 
is stated ta be "a phenomenon underlying the variatlons in the 
marginal efficiency of capi tai of Keynesian General Theory," and that 
the variation in profits over the cycle is said to require changes in 
rates of spending, "a correlation under lying the signi ficance of the 
Keynesian propensity to consume." 

13 It is of interest to note that Harrod's own definition of uniform 
growth is different: "The reader is reminded that the term uniform 
has nothing ta do with the rate of advance; an advance is said to be 
uniform if the increases in the output of various commodl t les arc 
such that thelr relaU ve priees do not change." A steady advance on 
the other hand is given a supply-side definition "A steady advancc 
is defined as one in which the ratio of the increment of output to 
the previous level lS constant; this involves a geometrical series .. 
(1965[ 1936 J' 42,89) 
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be too remote from the facts, i t 1s often assumed that one 
line of action, WhlCh indi viduals take, is to save so and 
so much. An attempt is made to demonstrate what 
determines the equilibrium priee for this saving, viz. the 
rate of interest. Yet really the supposition of saving is 
inconsistent with the pre-requisites of a statlc analysis, 
for, if any net saving is occurring, the quant i ty of 
eapl tal and the income-earning capaci ty of the communi ty 
must be growing, and the fact.or of growth does not appear 
among the statie assumptions. 

An attempt has been made in this essay to adopt a 
procedure in relation to the factor of growth simi lar to 
that of static analysis, t.o seek, namely for the moving 
equilibrium of a steady rate of growth, by asking what 
sort of action we must suppose individuals to take in 
certain circumstances, so that having regard to the 
circumstances and the factor of growth which their action 
entalls, they wi 11 not be able to improv~ their position 
otherwise than by continuing to act as they do. The 
consequences of this attemPt4 are embodied in my theory of 
the 'dynamic determinants ' 

Harrod considers his notion of dynamic equilibrium within his 

framework of uniform and steady growth. As he states in the passage 

quoted, this framework assumes fixed relati ve priees and a constant 

rate of growth. A trade cycle is then a deviation from these 

ci rcumstances. There has, however, been considerable discussion in 

the li terature about the existence, uniqueness and stabi li ty of 

equilibrium growth. Kregel (1980 ) dist i nguishes tpo possi ble 

approaches to Harrod' s concept The first assumes that equi 1 i br i um 

growth is notional when a sequence over time is considered, actual 

growth rates are always different. The second approach takes 

Harrod's equilibrium growth to be an actual growth rate at any single 

point in tIme. Asimakopulos (1985) also argues that each equilibrium 

growth rate pertai ns to a gi ven period and does not deny the 

existence of underemployment equilibrium growth rates. The argument 

of this thesis is consistent wi th both of these views. The critique 

14Harrod (1965[1936]:viii-ix) 
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of Harrod made .in this thesis maintains, as did Harrod himself, that 

the notion of an equilibrium growth rate is only a firsl slep on lhe 

way to a complete dynamic theory. 1 wi Il argue that 

misunderstandings arose precisely because of the incompleteness of 
15 

his theory. 

Harrod wi shes to present the fU."ldamental relationships 

underlying equi li brium growth. He deals wi th a single period and 

emphasizes the fact that his analysis abstracts from lime However, 

he has difficulty in maintaining this tour de force and 1 argue that 

misunderstandings surrounding Harrod' s not ion of dynamic equi 1 i bri um 

have been the result of both Harrod' s i gnori ng of sequence (or' li me) 

and Keynesian economists' emphasis on demand theory after World War 

II. 

Harrod's accelerator or 'The Relation' 

In choosing a single period for his analysis, Harrod defines 

investment as the addi tion to capi tal stock in a given period. 

Consumpt ion in that same period wi Il increase because of the net 

investment impl ied by the addit ion to capital stock. This i 5 

Harrod's relation, as he calls the accelerator in Trade Cycle. 

Harrod defines his relation in the following terms: 

15See Asimakopulos (1985:628) where he notes that in a recenl 
statement on dynamics, Harrod (1973:20) refers to his growlh 
equilibrium equatlon (G=s/v, where G is the rate of growth of output, 
s is the proportion of income saved and v is the marglnal capilal
output ratio) as a definitlOn of his equilibrium growth rate. Again, 
Harrod (1973: 31) states that lia constant val ue of Gw (the warranted 
growth rate) has no more c1aim to be an equilibrium position in a 
dynam.c system than a growing or declining value of it Il 
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Any quantity of output of consumable goods and 
consumpt ion, added to or subtracted from a gi ven level, 
requlres an amount of extra capital goods of various kinds 
bearing the same proportion to the exlst lng vol ume of 
capital goods of each kind that the1~ncrement or decrement 
of output bears to the g1 ven level. 

If one looks at his capital-output relationship from the viewpoint of 

demand, the relation becomes a determinant of investment. But the 

increase ir. capital stock in a given period is generally understood 

to result from investment spending from the previous period's income. 

The current period's investment, as Harrod sees it, de pends on recent 

exper i ence and gues ses about the fut ure. How can sequence be 

ignored? The choice between interpreting the change in capital stock 

in the current period as being due to either investment in the 

previous period or investment in the current period, leads to two 

differp.nt meanings for the accelerator.
17 

One is that the accelerator 

consti tutes a supply-side multiplier, one that can determine what 

change in output during a given period will result from a change in 

capi tai stock during that same period. The other meaning is that of 

the conventi onal demand-s i de acce 1 erator, that i sone that can 

determine what degree of change in investment demanded during a 

certain period wi 11 result from a change in the output of consumer 

goods during that came period. In Harrod's growth equilibrium these 

two concepts :Jf the accelerator would be identical. But the 

supply-side interpretation would indicate a technical relationship in 

so far as the degree of change in capital stock had al ready been 

determined in the previous period. The question of equilibrium then 

becomes one of whether demand wi Il equal potent ial output. On the 

16 Harrod (1965 ( 1936]. 54) 

17 
See Blaug (1985: 170) where he notes that "the accelerator is not 

simply the reciprocal of the productivity coefficient, the reason 
being that one refers to this year's income while the other refers to 
next year' s incarne." 
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other hand a demand-side interpretation foc uses on the behaviour of 

agents with respect to the future, and on whether savings corresponds 

to investment. 18 

As is weIl knowo, neoclassical growth theory went on to 

maintain the behavioural assumption and to vary the technical 

relationship. Neo-Keynesian growth theory maintained the technical 

relationship but stressed the independence of Investment and savings 

behaviour. But, is it not the case that, in a steady advance, what 

matters for growth equilibrium is equality between the rate of change 

of output on the supply-side and the distribution of spending between 

consumption and investment on the demand side; that is, between some 

supply-side output mul tipI ier and the Keynesian demand mul tipI ier? 

As Harrod says, current investment is determined by recent experiencc 

and new guesses about the future But does this not also mean that a 

process of more than one period is requlred, if the change in the 

capital stock in a period is a result of investment spending in the 

previous period? These quest ions wi Il be addressed in section 2.2 
- 19 

and 2.4 on Hayek and Lonergan. 

Because he finds that theyare not fundamental, Harrod ignores 

the lags that the Austrian economists such as Hayek and Schumpeter 

included in their dynamic analysis. 1 n the preface to The Trade 

Cycle he asks, "But is not a theory of time-lags or of friction 

premature when the fundamental propositions relating to velocity and 

18Harrod (1965[193G):88) 

19See Harrod (1936:88-89) for a discussion of the investment process 
in a steady advance. In that case, he states that the net investmcnt 
on a given day is equal to the change in capital stock on the samc 
day. Note also that Harrod makes the dimensional error of equatine 
the change in net investment with the change in capi tal stock, 
whereas it is net investment itself that a~ds to capital stock. 
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aceeleration remain unformulated?" As for investment in more 

producti ve capi tai during an expansion, Harrod aeknowledges its 

existence as had eeonomists like Schumpeter and Kuznets, but regards 

this phenomenon as unimportant to his analysis beeause of the 

possibility that inventions are as important in recessions as they 
21 

are in expans ions. 

As Harrod stated in his preface, his fundamental dynamics are 

elaborated in his theory of dynamic determinants. Thus he views the 

trade cycle as the necessary result of an interaction between the 

relation (or aceeleratorJ and the multiplier. Harrod himself 

cri ticized the relation because it suggested that the dynamie 

process, of capital stock changing in response to a change in output. 

was more explosive than the economic fluctuations, in actual facto 

really were. 50 Harrod ineluded his notion of autonomous investment 

to stabi 1 i ze the relation. Autonomous investment responds to ongoing 

innovations and technicai change and "provides a steady basis of net 

20Harrod (1965[1936]:viii) 

21Harrod (1965[ 1936)' 61 J "Whether these inventions are more notent in 
boom or 51 ump or are equally potent in each is a debatable point. 
Professor Schumpeter has advanced the view that the boom is 
essentially eharacterized and indeed caused by an outcrop of new 
inventions. There is nothing in his theory inconsistent with what 1 
contend; but, on the other hand, i t is not necessary to my argument. 
That invent ions provide the original al ternat ing impetus to the 
cyclical movem"'nt is possible, although there does not seem any 
readi ly acceptable reac;on whey they should come by fi ts and starts; 
but if sorne other self-perpetuating theory of the cycle is adopted. 
i t is qUI te llkely that inventions assist the boom, sinee the 
environment of optimism and high profits is a favourable one for new 
exper'iments involving uncertainty; on the other hand, it is often 
argued that the distress of entrepreneurs in the depression is a 
strong force making them seek out and apply new invent ions, 
espeeially those whieh reduce costs as contradist inguished from those 
which suggest opening a new line of product. It is possible to 
remai n agnostic in this mat ter" 
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investment . . . on whieh those variations (due to the relation) are 

superimposed. ,,22 

Harrod' s dynamic determinanls and the supply side 

Although Harrod attributes the end of the expansion period to 

the relation, it is clear from his analysis that the end of the 

expansion is caused by the relationship between the dynamie 

determinants. As he himself states, "A given rate of inerease of net 

investment proves no longer just ified. This happens as soon as the 

restrictive force of the first two determinants comes to exceed the 

f>xpansive force oÎ the third. ,,23 Harrod, however, generally diseusses 

the expansive force of the third determinant only in terms of an 

increased capital pel' uni t output that would result from a change in 

technique. 

According to Harrod, the real dynamics oÎ a trade cycle depend 

upon the operation of his dynamic determinants. 

on static determinants, as he explains. 

And they are bui I t 

There are three determinants of the capi tal ist producer' s 
Ievel of output, nameIy, (i) the rate at which he can hire 
factors, (i i) the power of those factors to produce, and 
Ciii) the rate at which he can exchange their produce. 
The stabilizing forces associated with each of these are 
(i) Plastici ty of Prime Costs, (i i) the Law of Diminishing 
Returns, and ~hii) --in imperfect competition only--the 
Law of Demand. 

22 Harrod (1965 [ 1936 J : 59 ) 

23Harrod (1965 [ 1936 J : 94 ) 

24 Harrod (1965[1936J:30, 43) While he considers the prIee level as a 
fourth determinant, Harrod finds the behaviour of the price Ievel a 
paradox. He coneI udes that "the destabil izing influence of money 
embodied in the ups and downs of prices may be taken to be a measure 
of the power of the other three stabilizing forces." These 
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Moreover, Harrod notes that, in the aggregate, the Law of 

Demand becomes the Law of Diminishing Elasticity of Demand that "can 

only apply if conditions of imperfect competition are predominant, 

and even then i ts existence is not certain." These, then, are 

determinants in a static analysis. Harrod's dynamic determinants are 

(i) the relation oÎ the proportion of the increment of a 
representative man's income saved to the proportion of the 
previous total of income that was saved, (il) the shift to 
profit connected with a gi ven advance oÎ output, and (1 il) 
the relat ion of the amount of capital per uni t of output 
involved by the method of production, for which the newly 
forthcoming capi tal goods are designed, to the amount of 
capi tal per uni t of outpu~5for which the pre-existent. 
capi tal goods were designed. 

He terms these, in brieÎ, (i) the propensity to save, Ci il the shift 

to profit, and Ci il) the arnount of capital used in product ion. The 

third dynamic deterrninant is regarded as expansionary, al though i ts 

only flexibility lies in the possibility of a change of technique. 

Harrod defines a method of production as more "capitalistic" when it 

i nvol ves the use of more capi tal goods per uni t of output or when, at 

a gi ven rate of interest, the interest cost per uni t of output is 

hi gher 26 He notes that the advantage of a higher capi taI-output 

ratio lies in the fact that the relation can then extend investment 

more than is possible with a Iower capital-output ratio. But one 

should note that his choice of more capi tal ist ic methods of 

production is separate from changes in productivity. Furt hermore , 

Harrod goes on to make the point, quite categorically, that changes 

stabi l izing forces act through absol ute priee adjustment, which 
brings the decl ine in output in a recession to a hal t. 

25 Harrod (l965[ 19361: 90) 

26Harrod (1965[ 1936]: 91) 
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in the capital-output ratio are not causes of' the trade cycle: "The 

view that the slump is in any way due to the fact that rnethods of 

production become inappropriately capitalistic in the boom ... must 

be altogether rejected. ,,27 In fact, this inf'lexibi 1 ity and relative 

unimportance of the third dynamic determinant highl ights the weak 

development of production theory found in Harrod's trade cycle 

analysis. 1 would argue that Harrod tends to view both the relation 

(or acce lerator) and the mult ipl ier as demand deterrnined and that he 

also sees supply-side changes (such as, for example, the effects of 

changes in producti vi ty as investment rises during an expansion of 
28 

the trade cycle) as being on, the whole, not f'undamental A further 

27 
Harrod (1965 [ 1936] : 94 ) 

2SThis view is taken by Kregel (1980: 104) when he characterizes the 
assumptions of Harrod's model as follows: i) that long-run 
expectat ions are gi ven in terms of rates of change, i nstead of 
levels, of variables; i i) that short-period expectat ions are real ized 
and iii) that long- and short-run expectatlOns are independent 
Kregel sees that thi s framework allows two interpretat ions of 
Harrod' s growth model. The first, used by Harrod in The Trade Cycle, 
is that equilibrium growth is notional and the system moves around il 
in response to the dynamic determinants. The second interpretat ion 
is that equilibrium growth is analagous to static supply and demand 
equi 1 i br i um. The lat ter i nterpretation permits comparati ve stati c 
analysis when the system is assumed actually to be in equilibrium 
Kregel (1980: 117) sees that Harrod viewed his theory in lwo parls: 
the first was pure theory to demonstrale the instabi 1 ily of dynamic 
equilibrium at a poinl in lime. Viewed al a single pOlnl in lime lhe 
second interpretation of Harrod' 5 growth lheory appl ies. Vlewed as a 
stable trend over lime, the first interpretation appl ies and growth 
equilibrium is notlOnal wlth actual output growth varying as a result 
of the operation of H<.'I.rrod's dynamic determinants. Kregel (19S0 
102) also notes that the flrst interpretation, of steady growlh over' 
time as merely notional, is consistent with the classical economlsts' 
approach to growlh; he states that i nterpret i ng s teady erowlh ovcr' 
time as an actual equilibr'ium led to the development of equilibriurn 
growth theory separate from cycle theory. 

See aiso Kregel (1980: 115-120) where he sees thal the 
misunderstanding of Harrod's dynamics lies in the "inappropriatc 
extension by Harrod' s contemporaries and by modern wrl ters of the 
general instability proposition of Part 1 to the actual trade cycle 
analysis of Part 11." The general instability proposition is that at 
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crit icism of Harrod' s not ion of the relation, and one that would 

apply equally to the accelerator in general, is that he tends to 

relegate product i vi ty change to the long l'un by suggest ing that 

inventions occur in both expansions and contractions. On the other 

hand, Harrod acknowledges that, because more investment is undertaken 

in expansion, the rate of technical change wi Il be higher as well.
29 

To my eyes this virtual elimination of an important driving force in 

investment from the analysis of fluctuations seems inappropriate. 

Furthermore, the argument that expected product i vi ty change 

const i tutes an important variable in determining investment is made 

because expected productivity change is, by definit~on, expected 

profit maximization, inasmuch as productivity change implies lower 

costs. Yet Harrod was aware of the possible l'ole of inventions in an 

economic revival and mentions Kuznets' suggestion that investment in 

more productive equipment may occur early on during that revival. He 

decided, however, that these matters are not central ta a formulation 

of the fundamental concepts of dynamlc analysis and proceeded to an 

analysis of saving and investment behaviour in the trade cycle in 

terms of the relation or accelerator, and the multiplier. 30 

Ta continue with Harrod's explanation of the instability of 

dynamics ln contrast with the stability of static analysis, he argues 

any point in time a dynamic system, one wi th capi tai accumulat ion, is 
unstable because of the operation of the accelerator and mul tipI ier. 
Kregel states that "both post-Keynesian and neo-classical writers 
identified the missing link in Harrod's analysis as his non-existent 
theory of production." The argument of this thesis i5 tha' with its 
lack of a theory of production, one that requires lags, Harrod' s 
dynamics are incomplete and misunderstandings arose from that fact. 

29 Harrod (1965[1936]'94) 

30 Jn his later work on dynamics Harrod does include technical change 
Asimakopulos (1985.629) states that technical progress is introduced 
in Harrod (1948) "where the term 'neutral' was used for technical 
progress that was consistent wi th a !ine of steady growth." 
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that the operation of the dynamic determinants leads to a fal tering 

in the growth of net investment. 

follows. 

He summarizes his posl tion as 

To recapitulate this central part of the theory, as soon 
as disappointment in the results of past investment occurs 
or is anticipated in consequence of the working of the 
three dynamic determinants, the rate of increase of 
investment slows down. This in accordance wi th the 
Multiplier, entails a further slowing down in the rate of 
increase of consumpt ion. This, in accordance wi th the 
Relation, entails an absolute fall in net investment. 
This, in accordance wi th the Multiplier, entai Is an 
absolute fall in income and consumption. This, in 
accordance with the Relation, entails that net investm5rrt 
is rapidly reduced to a very low level, if not to zero. 

This statement i5 incorrect, however, inasmuch as a fall in net 

investment will still be offseL by the rise in the output of consumer 

goods implied by net investment. An absolute fall in income need not 

result. As net investrnent itself always leads to an increase in the 

output of consumer goods, that increase can continue until nel 

investrnent is zero.
32

. Harrod's error may, however, result from his 

richer developrnent of the incorne and demand side in his discussion of 

the dynamic determinants. 

In addition, the relation does not explain the ini tial 

"disappointment" but only the subsequent process of deterioralion, 

given the three dynamic determinants. One rnight weIl ask why, if the 

change in capital stock in a period pr'oduces the expected change in 

output, incorne does not accordingly grow to consume it, thus 

31 Harrod(1965[1936]:98) 

32Harrod himself sees thi s when 
invol ves the wiping out 
( 1965 [ 1936] : 105) 
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justifying the output and encouraging entrepreneurs to repeat their 

experiment? The key relationship is that the distribution of income 

between consumption and saving matches the distribution of production 
33 

between capi tal and consumer goods. 

A furt her cr i tic i sm of Harrod' s anal ys i s concerns hi s 

reluctance to inc1ude time in his model. Harrod assumes that lags 

and sequences are not essential to the process of steady growth that 

he is analysing. He acknowledges, however, that in a trans i tion, as 
34 

distinct from steady growth, lags become important. 50 although 

Harrod' s discussion of the transition brings in money and lags, he 

concludes that the key factor in trade cycles is not lags but rather 

the fact that the decisions to invest and the decisions to save are 

undertaken by different people. with the result that the actions of 

the accelerator and mul tipI ier may not be coordinated. 35 Harrod 

thinks, then, that the operation of the relation and the multipl ier 

must be prior to the discussion of lags that was so central to the 

Austrian view of fluctuations. 36 

33See Harrod (1965( 1936]: 97) where he notes that in a recession "There 
is a strong shift away from profit, which prevents the Nultipller 
from reducing consumption too severely." 

34Harrod (1965[1936]:129). l assume that Harrod refers to Hayek's 
notion of transition from one equilibrium ta another. Harl'od himself 
does not define the term. 
35 

See Harrod (1965( 1936): 160) where he notes as we~ 1 the necessary 
link between capital accumulation and the trade cycle. 

36Examples of such avoidance of lags are to be found in his discussion 
of the minor importance of gestation lags (p.96), his discussion of 
Robertson' s theory of lags (p. 129), and the remark in the preface 
that was quoted earlier in this section and referred to in footnote 
14. The point is also made repeatedly in Harrod (1939: 14-20). 
However, Harrod i8 unable to complelely deny the existence of lags, 
"It may furlher be objected that even in the sphere in which the 
accelerat ion principle holds there must be some lag between the 
increased provision of equipment (and stocks?) and the increased flow 
of output which they are designed to support. There may be sorne force 
ln this. But the point is deliberately neglected in this part of the 
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Harrod and the problem of savings 

Because the behaviour of the third dynamic determlnant by which 

he explains the trade cycle is more or less fixed, Harrod focuses on 

the problem of savings in his discussion of the instabi li ty of 

dynamic equilibrium. He asks, "How is it that the amount which 

people choose to save const i tutes a largely fI uctuat i ng proport ion of 

the ir incomes?" He concludes that variation in saving is explained 

by variat ion in income which can, in turn, be explained by the 

mul tiplier. Harrod defines the multiplier as "the ratio of the 

increment of income (= the i ncrement of output) required to make 

people save an amount equal to the Increment of investmenl ,,37 

Harrod explains that the problem of the trade cycle lies in the 

equi 1 ibrat ion of the moti ves of savers and the moti ves of those who 

gi ve orders for addi t ional capi tal goods. He argues that absol ute 

price fluctuations are the mechanism by which these motives are 

equ il i brated. When demand rises with incarnes as replacement 

investment rises at the end of a recess ion, arise ln the pr i ce leve 1 

leads producers to increase their output to the point al which 

required capital investment is equal to savings. This occurs, says 

Harrod, at the beginning of an expansion phase of the cycle. 

Furthermore, if all output were undertaken by cartels, Har-rod notes 

that price variations need not occur and the burden of adjustment 

argument, along with aIl questions of lags." (1939:20). Kregel 
(1980: 98) notes that "Harrod' s interest in dynarnics appears to have 
been set off by the publ ication in Engl ish of Hayek' s (1931) Priees 
and Production". This rnay account for Harrod' s insistence on 
defining a more fundamental dynamic relationship. 

37 
Harrod (1965[1936].70) Note that he is referring ta the change in 

saving (being saving out of a change in incarne) equal to the change 
in investment. This is unnecessarily confusing, for it is savings 
out of a greater incorne that must equate investrnent in a given pcriod 
for dynamic equilibriurn . 
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would be borne by variations in output. Harrod also noted that "when 

the demand for saving runs down, the diminution of income and output 

requi red to effect the curtai Iment of saving wi Il be less if, during 

the diminution, there is a shift of income away from the profit 

takers, who are the big savers. A d 1 · the boom ,,38 n converse y ln In 

this discussion Harrod goes beyond his equilibrium growth concept 

that depends on the relation or accelerator, and the mul tipI ier to 

include the effects of variations in the priee level and profits. 

But he fails to formalize an equilibrium cycle concept for the area 

of dynamic economics. 

Harrod aIso draws attention to the I inking of variat ion in 

savings to variation in profit found in Keynes' book A Treatise on 

Honey, although Keynes himself linked variation in savings to varying 
39 

level s of total act i vi ty in his General Theory. For Harrod, the rise 

in savings that occurs to match a rise in investrnent can be explained 

by both a rise in income and a redistribution of incorne in favour of 

profi ts. As wi 11 be discussed later in this section, by 1939, when 

Harrod wrote his Economic Journal article on dynamics, he was more 

i nfl uenced by Keynes' mode 1 of Th~ General Theory and had dropped 

that concept of a shift to profit as a determinant of savings 

Harrod and money 

Another difficulty wi th Harrod's analysis of steady growth is 

that his relation or accelerator excludes any discussion of the raIe 

of "monetary destabi l izers" and consequent ly of price level changes. 

Harrod ignores the question of the quantity of money by stating 

rnerely that i t is unnecessary ta a f'undamental analysis. 

38Harrod (1965[1936): 170-112) 

39Harrod 0965[1936):71) 
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It 1s the doctrine of this essay that the dynamic 
determinants are bound from t ime to Ume, in the absenct 
of oft-repeated pieces of good fortune, to decree a full 
recession. Experience suggests that, when this happens, a 
considerable falI in priees is necessary to overcome the 
force of the static stabi 1 izers. It is the dynamic 
determinants and not some forces connected wi th the 
effecti ve 4cfluanti ty of money (MV) that eause the 
recession. (Italics in the original) 

He comments further: 

Concerning the question why it (money) does that (behaves 
in a destabi 1 izing way) and whether the osci llat ion in 
money originates on the monetary side or is the result of 
external pressure on the monetar~ 1 system, we pr-eserve an 
attitude of complete agnosticism. 

Harrod sees money as a desl:abi li zer but conc 1 udes that it i s a 

"passive accomplice", one that leads the value of money to change in 

accordance with changes in output brought about by the 

accel erator-multipl ier i nter-act ion. Consequently, money can be 

ignored in his fundamental dynamic analysis.
42 

Harrod and incorne distribution 

By mentioning variations in profi ts over the cycle as a reason 

for variations in saving, Harrod does envisage a role for the 

distribution of income in his model. He includes the shift to profit 

as a dynamic determinant, on the basis of both the Law of Diminishing 

40Harrod (1965[1936]: 179) 

41Harrod (1965[1936]:52) 

42 See Harrod (1965 [ 1936]: 47-80) for a discussion of how changes in the 
veloe i ty of money initiate price effects that encourage expans ions 
and contractions Harrod notes the role of expectations in this 
process. Harrod (1939:110) also discusses the subordinate role of 
money. 
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Returns and the Increasing Inelastici ty of Demand. The Law of 

Diminishing Returns is based on the concept of imperfect competition 

wi th profi t maximization. For example, as output adJusts to an 

increase in marginal cost during the rise of factor costs in an 

expansion, prices and profits will increase as long as marginal costs 
43 are not too rnuch greater than average cost at that output. The 

concept of an incl'easing inelasticity of demand refel's ta the 

stagnation thesis; that 15, as incornes increase people wi Il consume a 

smaller proportion and tend to save more. In contrast wi th his 

approach to the supply side, Harrod's approach to the demand side 

assoc h.tes the long-terrn effects of increases of income on savings 

and consurnption, with the short-term effects of changes in cost 

"d t" 44 conSl el'a 10ns. 

Hal'rod does see that a shift to profi t could occur because of 

the incl'eased savings of those who pl'oduce the replacement investment 

goods at the beginning of a l'evi val, and that a possi ble lag befol'e 

they begin to spend the money could lead lo a mismalch of output and 

expenditure. This is anothel' example of the appearance of lags in 

HarT'od's explanation of dynamics, in spite of his protests that lags 

are not fundamental. 45 

Ful'ther development of Harrod's macrodynamics 

Hal'rod (1939) proposed to construct a dynamic theory by 

considering uniform growth and deviations from it. In that article, 

he notes that attempts to construct a dynamic theory had recently 

been moving along another 1 ine--namely, "the study of lime lags 

belween certain adjustments." Al though Han'od does not deny that 

lags could cause oscillations, he decided that il was the definition 

43Harrod (1965[1936):84) 

44Harrod (1965[ 1936]: 92, 106-109) 

45See footnote 36 on Harrod's view of lags in dynamic analysis. 
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of the trend in the system that is the important first step and that 

the trend itself could be a cause oÏ fluctuations. 46 

ln that same 1939 article, Harrod presented his notions of 

warranted and natural growth. Warranted growth 1s a term he uses for 

equilibrium growth, because of its instability. He explains the 

warranted growth rate as "an equi 1 ibri um rate in the sense thal 

producers, iÏ they remain on i t, wi Il be satisfied, and be Induced to 

keep the same rate of growth in being .. He deflnes the natural 

growth rate as the "maximum rate oÏ growth allowed by the increase of 

populat ion, accumulation of capi tal, technological improvement and 

the work/leisure preference schedule, supposing that there is always 

full employment in sorne sense ,,47 Thus, from Harrod' s fundamental 

equation, the equilibrium growth rate G is the one determined by 

1 . t f . d . t t 48 equa l y 0 savlngs an lnves men. 

G = siC = (S/Y)/(llK/llY) = l::.Y/Y only when S = àK = 

where G is the rate of growth, S is savings, Y is income (=output), K 

is capi tal stock, 1 is net investment and llY = Yt - Yt-l. 

Harrod discusses the dynamics of the equation in terms of the 

multiplier and accel~rator anLl points to his instability principle 

The system is unstabIe, he contends, because once equilibrium Is lost 

46Harrod (1939: 14-15) 

117 
Harrod (1939: 16,30) 

48 
Harrod (1939:17) "Those who defip.e dynamic as having a 

cross-reference to two points of Ume may not regard this equation as 
dynamic; that particular definition of dynamic has ils own inleresl 
and field of reference. 1 prefer to define dynamic as referrlng la 
proposi t ions in which a rate of growth appears as an unknown 
variable. This equation is clearly more fundamenlal than thosc 
express i ng lags of adjustment. " 
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in the upward direction, so that investment is greater than savings, 

the rate of growth of output wi Il increase explosi vely. Simi larly, 

when investment is less than savings, the system is unstable in the 

downward direct ion. 

Thus, in Harrod (1939), the equilibrium growth rate appears in 

two quite separate forms: the warranted rate of growth, which depends 

on demand behaviourj and the natural rate of growth which is a 

capaci ty growth rate. Harrod expects that the warranted or 

entreprcneurial equi li br i um growth rate wi Il vary with the trade 

cycle, but he looks to government policy to bring the warranted rate 

into equalily with the nalural rate.
49 

The legacy of Harrod's dynamics 

It has been argued that Harrod' s dynamics were intended to 

present a fundamental dynamic equilibrium relationship. In essence, 

he was explaining that the equi l i brium growth rate is the rate at 

which the marginal propensity to save, as a result of increasing 

income, is equal to the marginal propensity to invest, as the value 

of incorne changes with the operation of both the accelerator and 

mul tiplier. 

That dynamic equilibrium concept was developed further in terms 

of a constant equilibrium growth rate over time. However, thi s 

evol ution of dynamic theory required flexi bi! ity, whether of the 

marginal capital-output ratio or of the savings ratio. Asimakopulos 

( 1985) and Krege 1 (1980) argue that such li nes of deve l opment in 

growth theory resul t from a misunderstanding of Harrod. l myself 

argue that the incompleteness of Harrod' s fundamental equation led t0 

the misunderstanding. As l see it investment in one period must 

49Harrod (1939: 30-32). 
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change capital stock in the next period. Harrod says that, in 

equil i bri um, the quant ity of output justifies the investment or 

change in capital stock that was undertaken. But 1 would contend 

that investment in a gi ven period is then based on recent experiencc 

(or on whether the last period' s investment was justi fied; 

justification implying consumption of the change in output that 

occurred) and on guesses about the future. In Harrod' s steady 

advance, the importance of recent experience and the uncertainty of 

the future disappear, and wi th that disappearance goes most of the 

meaning of dynamic investment behaviour. 

Investment behaviour is a supply-side decision and 1 have 

argued that the supply-side is underdeveloped in Harrod. This is 

evident, inasmuch as Harrod's third àynamic determinant ul timately 

depends on more or less capital ist ic techniques of product ion rather 

than on productivity changes. On the other hand, Harrod's first and 

second dynamic determinants pertain to demand behaviour or the 

propensity ta consume out of income and profi ts. The dynamics of 

these last two determinants are better deveIoped, for they incIudc 

the long- and short-term effects of saving as weIl as of income 

distribution on the multiplier. However, if the process of movement 

is to be understood, a more deve loped dynamic theory i s needed; one 

that develops supply-side analysis and includes time and production 

lags. Il is possible, then, that Harrod' s likely opposi tion t.o Hayek 

led him to avoid any inclusion of lags. Unfort.unately, this omission 

resul ted in his dynamics being truncated at the time he wrote The 

Trade Cycle. Il is also possible that the dlminished importance of 

cycle theory during the post-war period, as weIl as the importance of 

Mitchell's (1927) separation of trend and cycle, might aIso account 

for the acceptance of equilibrium trend growth as a paradigm for 

dynamics. A third possibility is that the predominance of demand 

analysis in the Keyneslan stabi 1 ization model separated supply-side 

factors from short-run analysis. 
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During the intervening period, the paradigm Harrod proposed has 

developed through a separation of the determination of the natural 

rate of growth (where the equality of savings and investment is 

assumed) and the analysis of fluctuations around a detrended or fixed 

measure of potential output (where desired investment and savings are 

not in equi 1 i briuml. As already mentioned, this development arises 

from a misunderstanding of Harrod.
50 

2.2 Hayek's approach ta macrodynamics 

The other principal appr'oach to macrodynamics during the period 

before ~orld War II was that of the Austrians. Unlike Harrod who was 

concerned with deflning dynamic equi librium, the Austrian school 

stressed the effects of capi tal accumulation on an economy that is 

moving from one position of stationary equilibrium to another, as 

weIl as the time Iags inherent in such a process The influence of 

the Austrian capl tal theory on Lonergan appears to be important, in 

50 far as Lonergan' s pure cycle takes r 'ocess-over-time into 

consideration in his explanation of production dynamics. Like the 

Austnans, Lonergan also insists on the importance of the 

relationship between monetary circulation and the structure of 

product ion. Hayek' s work has been chosen for consideration because 

Lonergan is known to have read Hayek's Monetary Theory and the Trade 

Cycle and Profits, Inlerest and Investment.
51 

While Hayek's views on 

the role of money in the trade cycle wi Il be discussed in chapter 3, 

we will examine in this present chapter his view of production and 

50 Asimakopulos (1985: 633) points out that Il Harrod' s dynamic theory was 
a bold and interesting attempt to develop a framewoT'k for dealing 
with both the trend and the trade cycle. The qualifications he made 
about his dynamic theory should not be overlooked in any final 
assessment " 
51 

See Lonergan (circa 1942) for notes on these works 
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exchange dynamics and his success in achieving his goal of 

incorporating trade cycle theory into static theory, which for him is 

"the basis of aIl theoretical economics. ,,52 In order to do 50 we 

need, first, to review Hayek' s use of Ume and capital accumulation 

in the product ive process. Second, we must examine the accelerator 

mechanism, thereby contrasting Hayek's approach '41th Harrod's 

Finally, we will discuss Hayek's Ricardo effect and relative priee 

changes in dynamics. 

Hayek himself said that his view of cycles was based on the 

Austrian theory of capital.
53 

The essentials of the Austrian view of 

capital are that i) i t is a reproduci ble factor of production as 

distinct from land and labour, which are the original factors; ii) it 

takes time to add to or change capital in response to increases in 

populat ion or innovat ions due to new technologies and i i i) the 

consequent behaviour of relative priees and interest rates over time 

must be elements in the analysis. The concept of t i me used by 

Austrian economists was the average period of production Hayek, for 

example, defines time as the average time interval between the 

application of the original me ans of production (land and labour) and 
54 

the completion of the particular consumers' good. 

52Hayek (1941[1935):97-98; 

53Hayek (1941[1935):viii) 

54Hayek (1941[1935J:42) See also Blaug (1985'512) who draws attention 
to the flow-input-point-output character of the production process 
described by the Austrian economists, and defines the average period 
of' production as, "How much time on the average will elapse between 
the investment of primary (original) factors at this moment and the 
emergence of the output that wi Il someday be imputed to their 
activity at this moment?" 
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Hayek's 'specific' and 'nonspecific' capital goods 

In Prices and Production, a collection of four lectures given 

at the London School of Economies in 1930-1931, Hayek distinguished 

between specific and nonspecific capi tal goods. The lat ter are 

producer goods that can be shifted from one stage of capi tal goods 

production to another; that is, they constitute circulating capital, 

such as inventories of production materials, simple tools and 

services. For Hayek, the expansions and contractions of the trade 

cycle emerge out of the movement of such capital goods between 

stages, a movement that lengthens or shortens the period of 

production in response to changes in the relative prices of capital 
55 and consumer goods. In his Pure Theory of Capital Hayek discusses 

the problems associated wi th the fact that durable goods not only 

take time to bui Id but provide services in more than one period. 

Thus including durable goods in the analysis may require 

consideration of bath a gestation period and a period of use. Hayek 

conc 1 udes that it is necessary to focus either on one or the other; 

that i s, ta take ei ther a flow-input-point-output or a 

55Hayek (1941[1935]:92-93). While Blaug (1985:507) finds that the 
Austrian economists have neglected fixed capital, this is by no means 
clear in Hayek (l941[ 1935]: 37) where he defines producers' goods as 
"aIl goods existing at any moment which are not consumers' goods, 
that is to say, a11 goods which are directly or indirectly used in 
the production of consumers' goods, including therefore the original 
means of production, as weIl as instrumental goods and aIl kinds of 
unfinished goods." (Italics in the original) Hayek (1941[1935]:71) 
describes specifIc producers' goods as "most highly specialised kinds 
of machlOery or complete manufacturing establ ishments, and also aIl 
those kinds of semi -manufactured goods which can be turned into 
finished goods only by passing a definite number of further stages of 
production." Non-specific goods, on the other hand, are "almost aIl 
original means of production, but also most raw materials and even a 
great many implements of a not very special ised kind " 
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point-input-flow-output approach to the study of capital in order to 

make the analysis tractable. 56 

The structure of production and money 

In Priees and Production Hayek treated as one "the real changes 

of the structure of product i on wh i ch accompany changes in the amount 

of capital, and the monetary mechanism which brings this change 

about. " He accordingly assumed that the change in the monetary 

demand for capital goods was proportional to the change in the real 

demand 50 that money was neutral. Hayek, however, did not thl nk that 

it was possible to increase the money supply in an expanding economy 

in such a way that "the proportion between the demand for consumers' 

goods and the demand for producers' goods would not be affected." 

and, consequently, he recommended a constant money supply. A 

constant money supply would, he fel t, avoid a misguided monetary 

policy that tries to maintain constant prices when variations in the 

priee level are part and parcel of production dynamics. However, 

Hayek's notion of a constant money supply includes that of an 

increase in the proportionate money supply of one country when the 

proportionate real output of that country increases wi th respect to 

the world, as weIl as variations in bank credit. According to Hayek, 

the movements of money between countries occurs through the price 

56Hayek (1941: 127,136) decides that it is possible to neglect the 
difïiculty of at tri buting part i cular units of output "to defini te 
quantities of input invested in the production of durable goods " 
Then "provided we know how long the various uni ts oï input remal n 
invested in the durable good, i t is easy to show how durabl e goods 
can be fi t ted into the schemat ic representat ion of the complcl(' 
process. " 

Blaug (1985:507) argues that the flow-input-flow-output approach 
presents difficulties because "there is no way of linking particular' 
units of input embodied in fixed equipment with particular units of 
output." The flow-input-point-output approach can be used when the 
inputs, including durable producers' goods, can be measured in labour' 
input costs weighted by the duration of labour services up to the 
moment of final sale of the consumer good 
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mechanism. It also includes variations in relat ive priees that occur 

with changes in the structure of production. Thus the interaction of 

the price mechanism with changes in the structure of production is 

central to Hayek' s analysis of production dynamics 57 

The structure of production and the trade cycle 

This interaction of the priee mechanism with changes in the 

structure of production is discussed in his Monetary Theory and the 

Trade Cye 1 e. He observes that the trade cycle consists of what he 

calls "successive changes in the real structure of product ion. " 

Changes in demand for consumer goods, for example, lead to relatively 

greater changes in the production of producer goods. Hayek saw the 

need for a theory ta supplement the statlc equilibrium theory, one 

that would explain why changes in certain economic data--whether 

changes in demand or changes in the condi tians of supply caused, for 

example, by inventions--are not followed by adjustments toward 

equilibrium similar to those round in a static situation. He 

concluded that the reason must lie in a failure of the price system 

to bring about such an a.djustment. 

For Hayek the trade cycle is essentially a nonmonetary 

phenomenon. He argues, however, that equilibrium price changes lead 

to cl-)anges in the value at which money exchanges for goods and, 

consequently, in the international flows of currency He 

distinguishes three basic categories of nonmonetary theories of the 

cycle. The first consists of the cumulativ~ effect of a change in 

the demand for consumer goods on the demand for capi tal goods. This 

57 
Hayek (1941[1935): 106, 108-111) See also, for example, Hayek 

(1941[ 1935):74) where he discusses variations in profits during a 
change in the structure of production: "The fact that in the state of 
equi 1 i brium those priee margins and the amounts paid as interest 
coincide does not prove that the same will also be true in a period 
of transition from one state of equilibrium to another." 
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category impl ies that the cause of the cycle 1 ies in "the long period 

that elapses between the beginning of a productive process and the 

arri val of its final product at the market. " The second 

theoretical category is based on special eireumstanees of saving and 

investment. For example, Hayek notes that Spiethoff calis for the 

cycle to be controlled by producers' conscious adJustment of demands 

to the supply of saving. Hayek rejects this view, however, on the 

grounds that changes in demand and supply should be equ11 1 brated by 
58 

priees, as they are in static theory. The third type of nonmonetary 

explanat ion of cycles, according to Hayek, consists of the so-called 

psychological theories These theories are simply explanations thal 

rely on er.'ors of forecasl that ei ther under- or overestimale the 

economic si tuat ion. Hayek queries the lack of adjustmenl by the 

priee mechanism in such cases He concludes that it is the failure 

of the price system to provide appropriate signaIs that brings in "a 

range of indeterminateness . . . wi thin whi ch movements can origi nate 

1 d · f . l' b' ,,59 ea lng away rom equl l rlum. 

To Hayek, the failure of the price mechanism lo bring about 

equilibrium 1s due to two factors' the production period required to 

prepare capital goods to enable an expansion of output ta occur, and 

the changes in the quantity of money that brings about the changes in 

relative priees of inputs and outputs themselves. Changes in the 

structure of production lead, then, to changes in relative priees. 

which, in turn, bring about changes in the quant i ty of money thal 

prevent the priee mechanism from bringing the system to equi 1 ibri um 60 

5BLonergan's view, l contend, lies between Spiethoff's and Hayek's in 
so far as Lonergan calls for a better understanding of and response 
to the behaviour of prices over his pure cycle. 

59Hayek (1933[1928):63, 80, 87) 

60 
See Hayek (l933[ 19281: 72-73, 75, 77) where he assumes that the 

expected price after a "change in economic data" is approximately the 
new equilibrium priee. He elaborates that "if the impetus 1s a fal! 
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Priee variations in expansions 

Hayek sees expansion oecurring because of profit expectations 

caused by an increase in the difference between the sel! ing and cost 

priees. 

In a state of equilibrium, the difference necessarily 
existing between these two sets of priees (the priees of 
fini shed products and priees of me ans of production) must 
correspond to the rate of interest. and at this rate, Just 
as much must be saved from current consumption and made 
avai lable for investment as is necessary for the 
maintenance of that structure of production. 

The priee margins between means of production and 
products, therefore, can only remain constant and in 
correspondence wi th the rate of interest sa long as the 
proportion of current in<"'ome. which at the given rate of 
interest is not consumed but reinvested in production, 
remains exactly equa~lto the necessary capital required ta 
carry on production. 

In a contemporary article on priee equilibrium and movements in 

the val ue of money, in which he discusses variat ions in priees during 

in uni t costs, the producer wi Il consider the effects of increased 
supply; if the Impetus is an increase in demand, he wi Il consider the 
increase in cost per unit following the increase in the quantity 
produced. " 

Explaining the linkage between changes in production, relative 
priees and the interest rate, he continues, "The mere existence of a 
lengthy production period cannot be held to impair the working of the 
priee mechanism." And he draws attention ta the fact that interest 
"the priee paid for the use of capi tal" also rises because of a shift 
in the demand for capital relative to i ts supply. But because the 
rate of interest aiso depends on the supply of money capi tal the 
priee meehanism can fail. See further discussion of monetary aspe:ts 
of the trade cycle in the section on Hayek in chapter 3. 

See also Haye:k (1941[1935]:74-75) where he chooses to consider the 
effects of changes in the relative demands for producers' goods and 
consumers' goods on relative priees and the rate of interest, rather 
than the reverse. 

61Hayek (1933[1928]:212,213) 
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the transition from one stationary equilibrium ta another, Hayek 

stresses the need to analyse the neeessity and signlfleance of 

relative priee changes at successive points in time. He sees that 

static equil ibrium eould be consistent wi th changes ln wants and 

production possibilities during the period. 62 He is particularly 

interested in growth and technieal change as he eonsiders the case of 

the effect on priees of a once and for aIl change in the conditions 

of production due ta a change in population or of a lowering of costs 

of production caused by such events as the expiry of a patent or lhe 

draining of a swamp.63 While the interest rate maintains equilibr'ium 

by preventing excessive expansion of future production, Hayek secs 

that "there must be changes in prices if, because of alterations in 

production possi bi! i ties, dispari ties have emerged between the price 

of the me ans of production and the goods produced by thcm, 

dispari ties which wi Il not necessarily have to persist because of 

capital scarcity." He sees that, in this case, future priees wi Il 

have ta fall to prevent over-production. Disequilibrium ls possible 

beeause interest and priee margins "are not at aIl 1 inked in any 

part icular way. ,,64 

Hayek argues that, al though empirical evidence shows that lhe 

movemenl of priees in the transition between stationary equilibria 

parallels the movements in output, such movements are not an 

62 Hayek (1984[1928]:72,76) 

63 
Hayek (1984[1928]:90, 95) 

64 Hayek (l984[ 1928]: 112). See aIse Hayek (1939: 150) where he say~> 

that "what we actually mean when we speak of the scare ity or 
abundance of free capital is simply that the distribution of demand 
between consumer goods and capital goods compared with the supply of 
these two kinds of goods as either relati vely favourable or 
relatively unfavourable to the former." In other words when there ls 
an excess demand for consumer goods, there is a scarcity of capilal 
or searcity of saving. 
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equilibrium process. He argues further that equilibrium priee 

changes in response to a change in supply conditions, can be 

111ustrated by conventional demand and supply curves, and that they 

require either a fall in output wi th a rise in price or a rise in 

output with a fall in priee. What particularly concerns Hayek is 

that a monetary pol icy that aims at keeping the overall price level 

constant prevents adjustment to equilibrium because relative prices 

change during the transition. He contends that for an equilibrium 

process the priee level must be able to fall. A pol icy of varying 

the money supply to keep the priee level constant leads, he says, to 

over-production and recession. 65 The interaction of output and priees 

in an expanding eeonomy is, then, central to Hayek' 5 analysis of 

industrial fI uctuat ions. In Prof! ts, Interest and Investmenl he 

formaI izes these relationships call ing them the Ricardo Effeet. 

The "Ricardo effect" and the acceleralor 

In Profits, Interest and Investmenl, Hayek uses the Ricardo 

effeet to explain how price changes lead to inappropriate changes in 

the structure of production during an expansion, changes which, in 

turn, resul t in a depression and unemployment. (In his focus on 

price effects in his later work, Hayek is actually much closer to 

Harrod' s anal ysis. He defi nes the Ricardo effect as the tendency for 

a rise in the priee of the product, or a fall in real wages, to lead 

to the use of relatively less machinery and other capital and of 

relatively more direct labour in th~ production of any given quantity 

of output.) The Ricardo effect, then, simply refers to the changes 

in the relative priees of capital and labour, as inputs to 

production, and their effect on the structure of production. Thus 

when the priee of consumer goods rises in an expansion, the Ricardo 

effect wi 11 make the structure. of production less capitalistic. 

Investment will thus be reduced and this will, through the effects of 

65Hayek (1984[1928]: 101-102, and note 1) 
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the multiplier and accelerator, precipitate a depression. 66 

To explain the processes underlying the operation of the 

accelerator and multiplier, Hayek substl tutes the Ricardo effect for 

the effects of Harrod' s dynamic determinants. Hayek deflnes the 

accelerator as the doctrine arising from the fact that 

the production of any given amount of final output usually 
requires an amount of capital several times larger than 
the output produced with it durlng any short period (say a 
year) 

and, further, that 

any increase in final demand wi Il gi ve rise to an 
additional demand for capital goods several times larger 
than that new final demand. The demand for capital goods 
according to this theory is the wult of final demand 
mul tipI ied by a gi ven coefficient." 

66Hayek' s Ricardo effect was cri ticized in the 1 1 terature. See 
Schumpeter (1939:345,812,814) and Hicks (1967:chap.xii). The critlcs 
pointed out that a fall in real wages would not reduce long-term 
investment unless the cost of capi tal or interest rate was also 
rising. Hayek (1939: 16) argues that the effect of arise in the 
profit rate as real wages fall will be stronger in the production of 
goods wi th a short turnover period. As a resul t , production of 
consumer goods will be more profitable than the production of capital 
goods wi th long gestation periods. However, this argument based on 
the turnover length was not necessary to the operation of the Ricardo 
effect, which could be explained in terms of substitution away from 
relat i vely more expensi ve capi tal inputs. Hayek' s response to such 
criticisrn in Hayek (1969) is both more formaI and comparative statie 
in tone than was his discussion in Prices and Production and his 
earl ier- descr-iptions of the Ricardo effect (Hayek [1939, 19421). 
This is obvious in his use of the conventional ill ustration of 
substitution and incorne effects of a priee change in order- to explaln 
the interaction of pr-ice and incomE: effects and output. This firsl 
elucidation intends to explain that the Ricardo effect concerns r-eal 
income aùd output changes. But it fails because relative priees must 
be held constant in such an analysis. 
67 Hayek (1939: 19) 
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Hayek goes on to calI the final demand the mul t ipl icand, and the 

capital coefficient, the multiplier, distinguishing it from the 

Keynesian muIt ipl ier because it is a supply-side mul tiplier and 

depends on technological factors. He also explains that the rise in 

the priee level of consumer goods implies that the level of savings 

15 less than that required to maintaln the lengthenlng structure of 
6B 

production. At first, says Hayek, the aeceleration principle of 

investment will be maintained, because of a larger multiplicand, even 

as the Illultipller falls because of the Ricardo effect. He adds, 

however, that as higher priees occur in the stages of capital goods 

product ion c10ser to consumer goods, there wi Il be a fall in 

investment in the more remote stages of production, thereby redueing 

income, creating unemployment and reducing demand for consumer goods. 

A second factor, in addition to the Ricardo effeet just described, 

that Hayek contends wi Il bring expansion to an end 1s the rise in 

eost of materials, with its addition of a supplementary source of 

reduction of profits in capital goods industries relative to consumer 

goods industries.
69 

Hayek sees that i t wi Il take time for the economy 

to emerge from a recession; that is, for the faIl in income to lead 

to a fall in the priee of consumer goods and, consequently, to a r1se 

ln real wages and a fall in profi ts in consumer goods industries 

relative to capital goods industries. He ident ifles the renewed 

stimulus to investment as coming from the desire to decrease costs of 

production as real wages rise. He sees this as the Austrian view of 

cycles. 

6B Hayek (1939: 34) 

69 
See Hayek (1939:29-30), where he attributes the different effects on 

investment, of an increase in raw material costs and an increase in 
real wages, to the fact that lia rise in the priee of raw materials 
will not only decrease the demand for both labour and machinery, but 
will also discriminate against the lat ter because it will at the same 
t ime raise the cost of machinery. This follows from the fact that 
capital and labour are substi tutes but capital and materials are 
complements in product ion. Il 
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The possibility of avoiding the trade cycle 

Hayek also discusses ways of avoiding the trade cycle in terms 

of preventing the priee and profit increases that prec1pitate the 

Ricardo effect. This latter preoccupation caused Hayek to elaborate 

on the product ive process over time, for he sensed that, to ensure 

such prevention, the demand Ïor consumer goods in an expansion must 

not rise before the supply oÏ such goods. Furthermore, he sees that 

"the proportion of incomes that is saved will have to increase 

parallel with the proportion of total incorne that ls earned from net 

investrnent. " Hayek, once the elaboration oÏ this producti ve process 

was done, uses the term quotient, to denote his i nverted capi tal 

coefficient, or output-capi tal ratio. He defines this quotient as 

"the proportion of the current contri but ion to the Ï 1 ow of consumers' 

goods after, say, one year, to the amount of investment during that 

year to which i t is due. " Hayek uses this production relation 

to determine the period of t ime required before the structure of 

production will be self-maintaining. He predicted that 

self-maintenance would occur when no new net investment is required 

to maintain the increase in consumer goads Ïrarn year ta year. For 

example, if the quotlent is a ratio of one ta five, replacement 

investment wauld, artel' five years, have increased sufficiently ta 

offset declines in net investment, thus pr~venting a fall in the 

capital coefficient. Hayek stressed the importance of net 

investment, for only net investment "creates incarnes in excess of the 

value aï current final output, and in connection with which a problem 

of the relation between it and (net) saving arises. ,,70 

70Hayek (1939:42-47, 54, 49, 50-51). This discussion of how ta avoid 
a trade cycle ls close ta the cri terla for Lonergan' s pure cycle, as 
wi Il be discussed in part B of this chapter. 
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Clearly, for the maintenance of the structure of production to 

occur, net savlngs must match net Investment. This Impl1es that the 

marginal propensi ty to consume must match the quotient. Hayek did 

not see that forced savings can occur when the priees of consumer 

goods rise ln response to a rise ln the marginal propensi ty to 

consume greater than the rise in the quotient (AY/I1K). Why Hayek 

does not see that this is a possible way for the excess demand for 

consumer goods (which leads to a rise in the priees of consumer 

goods) to influence savings may be due to his insistence on the 

Ricardo effect caused by a rise in the priee level of consumer goods. 

His explanation differs from Harrod's view that a rise in consumer 

priees wou1d increase savings through a shift to profits, which was 

one of Harrod's dynamic determinants. 71 

Hayek's contribution to production dynamics 

Hayek's aim to integrate trade cycle theory with static theory 

differs from Harrod's search for a fundamental dynamic equilibrium 

candi tian. 72 Whi le 1 have argued that Harrod can be said, in 

retrospect, to have erred in refusing to consider lags, 1 wou1d also 

argue that Hayek can be said to have erred by insistlng on the 

. t t· f d . dt· t t· 73 1ft 1 th h ln egra Ion 0 ynamlcs an compara lve s a lCS. n ac a oug 

his dynamics allowed for time and variation, he cou1d never fully 

71 
Hayek (1939: 183-197) reviews the earlier 1 iterature on forced 

savings, and defines the concept h!mself as referring to the increase 
in money and credi t in an expansion that leads to an increase in 
nominal demand, raising the value of goods in terms of money or, in 
other words, causing investment to exceed saving. 
72 

Hayek (1941 [ 1935] : 97-98) 

73 
See Hayek (1939: 137) for a statement of his view. He concludes, 

"What we aIl seek is therefore not a jump into something entirely new 
and different but a development of our fundamental theoretical 
apparat us which wi Il enable us to explain dynamic phenomena. . .. l 
am now more inclined ta say that general theory itself ought to be 
developed 50 as to enable us to use it directly in the explanation of 
particular industrial fluctuations." 
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74 
formaI ize the process. One of the resul ts of his perspecti ve was 

his insistence on a monetary policy goal of a !'ixed money supply, 

which implied a conservati ve view of pol icy, to counteract a trade 

cycle. 

Arguably one of Hayek's significant contributions to production 

dynamics--apart from the importance of the Austrian approach ta 

capital, which focuses on the changes in the structure of production 

that occur in an expansion, and in the way the priee system responds 

to such changes--lies in his discussion of the capital coefficient or 

capital-output ratio (K/Y or âKlflY), that Hayek named the mult ipl i er. 

This is a lagged supply-side multiplIer. The capi taI-output rat 10 

rises in an expansion but then falls, because of the Ricardo effect, 

as the expansion leads to a rise in consumer goods priees and a 

consequent fall in real wages. The fall in real wages i s followed by 

the substitution of labour for capital in production, with the result 

that the demand for capital goods falls and the expansion cornes to an 

end. However, in sorne of his writing, Hayek sees the possibility of 

net investment remaining nonnegative in an ideal expansion. For 

example, he sees that the marginal capital-output ratio could be 

maintained through Ume, and a recession perhaps avoided, if 

replacement investment rose sufficiently to prevent negative net 

. t t 75 Inves men. 

Also of interest in a search for sources cf Lonergan' s views 

regarding production dynamics in the li terat ure i s Hayek' s 

description in Priees and Production of the possibility of a 

74 
Hayek (1969: 275) 

75 
Hayek (1939:50). If flY/âK is equal ta 1/5, in the sixth year the 

initial net investment in year one must be replaced. What was net 
investment becomes the level of replacement investment required ta 
maintain that new level of output. 
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transit ion from one position of stat ionary equil ibri um to another. 

In his explanation, Hayek simplifies the transi t ion process by 

imagining that a firm could be vertically integrated, from the 

original means of production to the output of consumer goods. Hayek 

states that if such firms save so that they can invest in more 

roundabout methods of production, they wi Il pay out less in wages 

during the transition 

. in order to be able to bridge the gap at the end of 
this period, when it has nothing to sell but has to 
continue to pay wages and rent. Only when the new product 
cornes on the market and there 1s no need for furthe76 
saving will it again currently pay out aIl its receipts." 

Hayek argues that, in such cases, the need for more sav1ng is 

temporary and that pr'ices will fall because of the increase in 

productivity when the new product arrives on the market. Furthermore, 

the money value of factor incomes will remain the same as at the 

beginning of the transi t ion. In this description of the transi tion, 

Hayek restricts his attention to real factors and the time i t takes 

to change the product i ve process 

Hayek's writings in the 1920s and 1930s are concerned with the 

equi li bri um dynami cs of output, relati ve pri ces, and money supply 

that occur in response to a change in the data, such as an increase 

in populat ion or a producti vit Y change 1 would argue, however, that 

Hayek was not able to satisfactorily formaI ize his dynamics. His 

very adaptation of the conventional diagram for the substitution and 

income effects of a change in price when incorne is constant 

underscores thi s inabi li ty. In his early wri ting, Hayek 

(1984[1928]: 101) uses the market supply and demand diagram 

conventionally, stating that a change in supply conditions lowers 

76 
Hayek (1941( 1935] : 64) 
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prices. Such comparative statics, however, ignore the eft'ects on 

income and demand of a change in supply condi t ions. 1 n effect, the 

assumption of a constant demand in a general equilibrium analysis, 

(required in considering macrodynamics)--the assumption made by Hayek 

in this case--is inappropriate. And even though in his later wrlting 

on the Ricardo effect, Hayek (1969: 275) does adapt the conventlonal 

diagram to reflect the effects of income and output change, the 

prices in that case should have been held constant. 77 In reality, 

then, the diagram is intended for comparative statics where only one 

variable changes. 

l would argue, too, that the cri ticism of the Ricardo effect 

in the literature is val id from a dynamic viewpoint. The increased 

demand for consumer goods that raises the price of consumer goods and 

leads to a fall in real wages because money wages are assumed to be 

constant is hard to accept in the analysis of an expanding economy 

Hayek himself saw that the rising cost of inputs late in the 

expansion is a second major (ause of the upper turning point in a 

trade cycle. In that case, money wages would tend to rise, (possibly 

more slowly than the priee of consumer goodsJ. with the result that 

the substi tution of J abour for capital, the RJ cardo effect, would not 

be so important as otherwise. largue that this effect is neither' a 

necessary nor a sufficient condi tion to explain the upper turning 

point in a trade cycle in Hayek' s dynamics. 

2.3 Other related approaches to production dynamics 

To conclude this part of the thesis on approaches to production 

dynamics before Lonergan' s wri t ing of his Essay on Circulation 

77 See Hayek (1969.275) where he notes that the diagram is not 
satisfactory because, in t'act, priees should be constant and theyare 
not in his analysis 
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Analysis, 1 wi Il summarize some of the debates on capital and profi ts 

in a dynaMic economy that took place among economists whose work 
78 

Lonergan is known to have read. l will also note in particular the 

work of Schumpeter (1934, 1939) and Hicks (1936). Although Lonergan 

is not known to have read Hicks' Value and Capital, some discussion 

of his work ls included here because it represents a systematic 

statement of the mainstream approach to dynamics in use at that time. 

Two views of capital 

The approaches to production dynamics in the period before the 

second World War can be divided into two schools of thought--those 

that use the Anglo-American view of capi tal and those t.hat use the 

Austri an treatment. Knight (1921) can be said to exempl if y the 

Anglo-American view, while Hayek was a defender of the Austrian 

posi tion. Both men' s approaches are discussed here because Lonergan 

was familiar with their work. The Anglo-American view fi t in with a 

static analysis that understood capi tal as a "thing"--stressing i ts 

durabi 1 ity, and ils replacement only artel" long intervals. Hicks 

(1936) noted that thi s concept of capital could be valued in static 

analysi s because of the fact that the rate of interest (and 

consequently the price of capital) i5 gi ven when capi tal does not 

change. ln contrast, the so-called "Austrian" view of capi laI 

stresses circulating capital, but--and l would argue that this 

feature is more important--i t stresses the nonpermanence of capi laI 

and consequent need for cont inuous reproduction as a resul t of 

innovat ions due to technological change. Of economists whose work 

Lonergan is known to have read, il is Hayek and Lindahl (a pupil of 

Wicksell) who belong to the Austrian group. 

78Lonergan (circa 1942) contains notes on Hayek (1933,1939). Knight 
(1921), Lindahl (1939), Heinrich Pesch (1924, Vol. 2) Robbins 
(1949[1935]) (N.B. Lonergan read Robbins first edition [1932]), C.F. 
Roos (1934) and Schumpeter (1934, 1939). 
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These two "schools" can also be dlstinguished in terms of thel r 

approach to economics, a distinction made by Schumpeter (1939). 

Knight, among others, took a synchronization approach, whi le Llndahl 

and Hayek exemplified the advance approach to economlcs. This 

distinct ion turns on the quest ion oÏ whether wages must be advanced 

:f'rom output oÏ the previous period, or paid out oÏ the output of the 

current period. In a stationary economy, the question is 

unimportant. In an advancing or expanding economy, however, the 

:f' lows oÏ i ncome and out put May not be synchroni zed. And i t i s t h i s 
79 lack oÏ synchronization that is at the basis of the trade cycle. 

Economists holding the Anglo-American view, oÏ which Harrod is 

an example, also rejected the notion oÏ a period oÏ product ion, which 

they did not think was determinate. In their view, production had 

al ways included the use of sorne capi tai goods and, therefore, i t was 

i mpossi ble to determine the beginning of a product ion period The 

t wo views of capital are fundamentally difÏerent. Furthermore, the 

capital controversy proved that in dynamics, the val ue of capi tal--as 

a thing--is indeterminate, because the interest rate is also a 

variabl e Nevertheless, iÏ subst i tution effects are considered 

secondary in dynamlcs, so that swi tching is not important, the 

Austrian view oÏ capi tal can measure capital as an average pel'iod of 

production, in tems oÏ past input costs in each period, compounded 

in subsequent periods byan interest rate determined by produclivity 

Ïactors, time preference, and monetary factors. 

Schumpeter's circular flow and dynamics 

Schumpeter' 5 views of capital and production dynamics can be 

termed Austrian, but his distinction between the process of 

development or transi t ion and the circular flow is more expl ici t than 

79 
See Hayek (1941:47), Hicks (1939:119), Blaug (1985:188) 
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that of Hayek, because of the role of the entrepreneurial funct ion in 

the process, with its counterpart in changes in TJloney and credit. 

Schumpeter (1934) elaborated on the concept of the circular flow to 

explain the essence of development. Lonergan knew Schumpeter' s 

wri tings (1934, 1939) and uses the concept of a circular flow anJ 

changes in it to develop his dynamic paradigm of a pure cycle. 

Lonergan does not, however, use Schumpeter' 5 concept of the 

entrepreneur nor does he follow Schumpeter' s views on interest 
80 

rates. 

Schumpeter also tried to add productivi ty change to the 

determination of factor shares and their variations during the 

transition. His view of profi ts as a return to innovation and risk, 

while it bears sorne similarity to Knight's, is actually closer to 

Pigou's and Hayek's. The links with Lonergan's notion of profits 

wi Il be discussed in chapter 4 that deals wi th distribution. 

Schumpeter's views on money in the transition from one stationary 

state to another will be discussed in chapter 3 that discusses money. 

Hicks' production period 

Although Lonergan does not mention Hicks, the latter' s Value 

and Capital can be regarded as an attempt to synthesize the two views 

of capital and production dynamics, an attempt that occurred during 

the period when Lonergan was working on economics. Hicks devotes the 

second two-thirds of his Value and Capital ta establishing a 

foundation for dynamic economics. He criticizes the notion of a 

stationary state, used by Hayek as a base from which to analyse priee 

effects of changes in supply conditions. Hayek had assumed pr i ce 

80Lonergan himself distinguished his views from Schumpeter' 5. See 
Lonergan (circa 1942: Archive Fol io 60, A332) where he notes that his 
"circulation phases involve no distinction between growth (mere 
increase in size) and development (new production combinations). For 
Schumpeter those two are specifically distinct." 
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expectations did not change, and that when actual priees di ffered 

they would affect future production decisions and future priee 

expectations. Hayek, in fact, saw the errors in priee expectations 
81 

as causing the trade cycle. Hicks, who differed from Hayek only in 

his emphasis on the effects oï different elastici ties of priee 

expectations on future output; bel ieved that the choice of output and 

technique depends on priee expectations. Hicks' approach ïollowed 

naturally ïrom his exclusion of capital accumulation and innovation 

from his analysis, both of which were central to Hayek' s worl( 

Hicks, in ïact, only includes capital accumulation in his second lo 

Iast chapter. 

Hicks distingulshes his notion of the average period of the 

stream, which is the pay-off period of a production plan, from the 

Austrlans' average period of production. He defines his concept as 

the average Iength of t ime for which various payments are deferrcd 

from the present, 

discounted values 

the times oï deferment being weighled by the 
82 of the payments. Hicks' average pel" iod 1 s 

determined not by technical aspects of product ion but by lhe rate of 

interest used to discount future payments Using this dcfi ni tion, 

Hicks concludes that, if the rate of interest is assumed to be 

constant over the pet'iod of the plan, a decrease in the current rale 

of interest will Iead to an increase in the length of the average 

period of the plan 

81 
Hayek (1939: 141) 

82Hicks (1939: 186,218) Recall the defini tion gi ven by Hayek 
(1941 [1935]: 42) according to which the average period of production 
is the average time interval between the application of the original 
means of product ion (land and 1 abour) and the compl etion of the 
consumer good. See also note 54 UnI ike Hayek, Hicks uses a 
point-input-flow-output approach to his formaI analysis. In his 
discussion of capi taI accumulation he uses a flow-input-flow-ouLput 
approach. 
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Hicks notion of temporaryequilibrium 

Following the lead of the Swedish economist Lindahl, wi th whom 

Lonergan was also fami l iar, Hicks goes on to develop the theory of 

dynamic economics using the concept of a temporary equil ibr ium. This 

concept i s important for subsequent work in macrodynam i cs. It is 

discussed here because of Lonergan's notion of equilibrium in the 

phases of the pure cycle. Hicks asks quest ions concerning the ways 

in which changes in demand affect current and expected priees, and 

how changes in current and expected priees, in t urn, change output 

and the production plan. For instance, entrepreneurs have a 

production plan that extends over a period of several "weeks". (For 

Hicks, a week is a period during which priees cannot change.) Priees 

and expected priees, including wages and interest rates, are 

determined in a market at the beginning of the week, as are inputs 

and outputs for the current period and the period of the plan. 

These, says Hicks, are temporary equilibrium solutions. In the 

subsequent week, the process is repeated; changes can occur in 

response to changes in current and expected priees during future 

weeks of the planning period. Entrepreneurs can maximize profits by 

maximizing the present value of the stream of receipts that resul t 

from the plan and that are technically determined once expected 

priees and int ~rest rates are gi ven. 

Under certain assumpt ions, Hicks' dynamics of temporary 

equilibrium can be used to predict the impact on priees resulting 

from a hypothet i cal change in tastes, resources, or expectat ions. 

These assumptions suggest that the elasticities of expectations are 

zero; or that the expectations about future priees and interest rates 

do not change. Hicks emphasizes that his analysis of temporary 

equilibrium is limited to the analysis of hypothetical changes. "\Je 

seek lo compare the system of prices actually established in a 

par·t icular week wi th that system which would have been establ ished in 

the same week if the data (tastes, resources, or expectations) had 

50 
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been rather dit'ferent." He is essentially depicting comparat i vc 

statics of the economy, taking into consideration effects over time. 83 

Hicks' t'ocus in his t'armaI analysis on the effects of differenl 

assumpt i ons about price expectations on output leads him to sacrlf ice 

most of Hayek' s production dynamics, Incl uding gestation lags and 

preoccupat ion wi th producti vi ty change and growth. 

mode 1 does not move beyond comparati ve stati cs. 

Hicks' formaI 

In the last chapt ers of the book, however, Hicks at tempts to 

extend his temporary equil i brium analysis ta the accumulation of 

capi tal. Here he describes the case of an entrepreneur who buys 

inputs in week one "in order to make il possible to produce lal'ger 

outputs (or employ smaller inputs) in later weeks This 

certainl y sounds 1 i ke a change in the producti vit y of capi tul 

equipment, inasmuch as il is implied that the new equipment is morC' 

producti ve than the old or uses fewer resources te produce the same 

output AIso, Hicks describes unempleyment that would resull in such 

a case as "technological unemployment". The result is an increasc in 

supply or a fall in demand wi thi n the next "week", when the chanec in 

equipment has been completed 

except in relation to money. 

HICks argues that priees nced not fall 

This view agrees wi th Hayek' s idea of 

falling money prices at the end ot' an expansion, when the moncy 

supply i s he 1 d constant. Hicks thinks that in the real economy. 

provided the addi t ion to real income i s full y spent, therc wi 11 be a 

variation in relative priees, but also thal "there will be sorne sor·t 

of general price level which can be said to be unaffected." In his 

analysis of temporary equilibrium, Hicks ignores changes in relative 

83Hicks (1939:246) 
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prices when considering the effect of interest on the production 
84 

plan. 

Hicks notes, however, that all of the increased incornes may not 

be spent in week two. He also acknowledges the problem, discussed by 

the Austrians in particular, of matching changes in income to changes 

in output when the lag between expenditures on capital accumulation 

and the arr i val of the output produced by such new capi tal stock is 

longer than one period. He discusses the possible effects of such 

lags on priees and wages and concludes that the basis of the trade 

cycle is just this process of accumulation of capital. Further, 

Hicks sees that "the leading feature of a slump is not the 

decumulation of physical capi tal (though t~ere is usually some 

decumulation, mainly in the form of working off stocks); il is the 

mere cessation of accumulation. ,,85 

Hicks' discussion of capi tal accumulation at the end of Value 

and Capital is very simi lar to Hayek's. Hicks describes the real 

effects of the lack of synchronization aï income and output Even 

though Hicks pays less at tent ion to the infl uences of moncy and 

credit on dynamlcs, when he discusses capital accumulation he 

impl ici lly takes an mcreasing, though neutral, money suppl y for 

granted when he allows for increases in i ncome wi th constant priee 

and interest expeetations There, incarne in the first week includes 

the present val ue of expected i ncome from expected out put in the 

future, an amount due to current investment. As Hicks notes. this 

income must be at least as large as the income would be if no 

investment had been undertaken. 86 

84W k lC s (1939: 284, 291, 285, 326) 

85W k 
lC s (1939: 295, 297) 

86 
Hayek (1939: 292) 
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What starts the process of moving from one equi l ibri um t.o 

another is the change in expected profits. Profits are defi ned by 

Hicks as "surplus less charges arising out of past contracts, less 

depreciation." Surplus is defined as "the amount by which the value 

of output in that week exceeds the value of input in that week, Il 50 

87 
that surplus includes replacement cost. Thus, both for Hicks and 

for Hayek and Schumpeter, the levei of expected profits is determined 

once price and interesl expectat ions are gi ven. This change in 

profi t expectations, when expected prices and interest rates are 

gi ven, is expressed by a change in real net investment. 

Having reviewed the ideas of the economists wi th whom Lonergan 

was familiar, as weIl as the work of Harrod and Hicks--as 

representative of the debates on production dynamics in the 1930s--we 

turn now to Lonergan' s own views on production dynamics and cycles. 

On page one of his 1944 manuscript, Lonergan states that his i nteresl 

lay in determining how the relationships between the productive 

process, and the monetal'y circulation that goes wi th i t, vary when 

product ion accelerates J-Jjs second and relaled concern louehed the 

raIe of profi ts in this process of aeeeleral ion. 

87H• k lC s (1939: 195-19S) 
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B. BERNARD LONERGAN' S "CIRCULATION ANALYSIS" 

2.4 Lonergan' s productive process 

Lonergan's views on production dynamics, which form the basis 

of his concept of the pure cycle of exchanges, are discuSSèd in this 

section. It 1S possible to infer Lonergan's conceptions of capital 

and temporary equilibrium from this analysis. Lonergan's explanation 

of the deviations from the pure cycle that consti tute the trade cycle 

will also be examined at this point, and contrasted with Hayek' suse 

of the Ricardo effect. This wi Il require considerat ion of Lonergan' s 

consumer priee cycle 

produet ion dynamics 

Al though Lonergan' s analysis of aggregate 

is necessari ly in monetary terms, an 

invest igation of his views on monetary circulation and ineome 

distribution will be delayed, as mueh as possible, to the respective 

ehapters dealing with those subjects 

In the outline of his argument presAnted at the beginning of 

CIrculation Analysis Lonergan states that his analysis of the proeess 

of real output expansion leads him to argue that "priees cannot be 

regarded as ul t imate norms guiding strategie economic decisions . 

that the function of priees is merely to provide a mechanism for 

overcoming the divergence of strategically indifferent deeisions or 

preferences . (and that) not aIl decisions and preferences 

possess this i ndifference ,,88 Thi s statement again underl ines the 

strong l ink between Lonergan and economists of the Austrian 

tradi tion, for whom the variations in the structure of product ion 

over time themselves influence priees. It also underscores the 

1 imitat ions of the mainstream tradi tion of macrodynamics represented 

in part A by Harrod and Hicks. For example, because of his focus on 

88 
Lonergan (1944 1) 
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priee and priee expectations, Hicks needed to assume productivi ty and 

capital accumulation as givens in his model. 

The argument of this dissertat ion is that Lonergan' s concept of 

a pure cycle formaI izes the notions of lags in the expansion of 

production that were already evide'lt in the writings of Hayek 

(1933[1928], 1939) and Barrod (1936).89 The pure cycle also links 

capital accumulation and trade cycles as Hayek did, and as Hicks 

(1936) and later Kalecki (1971) also thought desirable. Furthermore, 

the pure cycle takes account of the Keynesian concept of 

underemployment of resources. The discussion in this section will 

show how Lonergan's treatment of production dynamics results in a 

temporary equi 1 ibrium model with lags caused by the time it lake lo 

produce more and better capital. This lemporary equilibrium model is 

then based on a flow-input-point-output view of capital, one similar 

to Hayek' s capi tal concept, but different from Hicks' production plan 

which sought to def i ne capi tal in terms of the present val ue of 

f t . 90 
u ure l ncome. 

Production and time 

Lonergan follows the Austrians in taklng a 

flow-input-point-output view of the production process. He di vides 

the process into several surplus stages, one basic stage, and an 

emergent standard of 1 i ving. In the surplus stages capl tal goods are 

89Rose (1959) thought Harrod's analysis included implicit lags. 

90 Lonergan (1944: 11) acknowledges uncertainty, by regarding future 
output as indeterminate because the f'uture productivity or 
obsolescence of' capital is indeterminate. Because of this 
uncertainty, Lonergan, unlike Hicks, ignores the production plan in 
his theor'y. In his view analysis that includes the estimates of the 
future cannot explain them. He, therefore, insists on the 
indeterminacy of the future. In other words, he prefers a 
flow-input-point-output approach to temporary equi 1 i br i um to the 
point-input-flow-output production plan used by Hicks. 

55 

, 



{ 

( 

produced and their services are then used in the basic stage to 

produce consumer goods. These consumer goods, once they are so Id, 

consti t ute the emergent standard of living. Surplus stages of 

product ion differ from the basic stage because they are in a 

point-input-flow-output or higher order relationship, with consumer 

goods or the standard of living. The production of consumer goods 

di ffers from the emergent standard of 11 ving because the total output 

may not be sold. For Lonergan, then, the product ive process ends 

with a sale. It is, therefore, necessary to distinguish production 

and output from sales. 

Lonergan offers 

production: 

(2. 1) 

two equations to express his ideas on 

where QI is the aggregate production of commodity i, that de pends on 

summing the k inputs used in the production of ql, over aIl firms j. 

As Lonergan notes, the equat ion is only measurable in terms of money. 

This equation do es not bring time explici t ly into consideration. 

However, capital services that are used in product ion are deri ved 

from capi tal stock which takes time to build. 

Ti me enters into Lonergan' s second equat ion. That equation 

expresses the relationship between the time priorities of the goods 

produced in the surplus stages, whose services are required to 

maintain and expand the production of consumer goods ,-hat enter the 

emergent standard of living. Lonergan' s notion of the pure cycle is 

presented in mathematical form, showing the lag between the 

product ion of consumer goods and the product ion of the investment 

goods ta which they are due, and 1 inking the rate of production on 

one level with the acceleration of rates of production on the next 

lower level. Since aIl levels of production that are not making 

consumer goods can be said to produce capi tai goods, Lonergan' s 

equations are here simpl ified into a single equation. In a pure 
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cycle, both sides of the equation will be either positive or zero. 

1 n a trade cyc 1 e , they can be negat ive. Because Lonergan' s approac h 

to production seeks to explain both growth and cycles, his production 

relationship also takes into consideration his di st inclion between 

long- and short-term accelerations of the productive process. 91 The 

equation is as follows: 

(2.2) ACt. - ACt,cu = k(It-J - oKt-j) 

where ACt is the absolute challge in the output of consumer goods in 

period t, ACt,cu the part of this change due to an increase in the 

use of current capital or capacity, l t- J is gross i nvestment in an 

earl ier period, and oKt- j the part of gross investment that replaces 

current capi tal. There i s a j period 1 ag requ i red for the producti on 

oÏ new capital goods; i t represents the "lime to bui Id" or gestation 

period. In other words, the left-hand side of the equation is the 

net change in the production of consumer goods due to long-term 

accelerat ion once increases due ta the short-term accelerat ion have 

been separated out. This net change in production 1S related to net 

investment in new capital in an earller period bya constant 

consumption-capital ratio, k.
92 

9l For Lonergan, growth is understood as entailing the production of 
more and better capital goods, with a glven population Il is 
therefore a medium-term process of approximately seven to ten years 
See Lonergan (1944: 16,18). A short-term acceleration has ta do wlth 
more and better use of current capital, and hence with capaclty 
utilization. A long-term acceleration has to do with the producllcm 
of more and better capi tal, which takes lime. And full-employmcnl 
equilibrium implies that any increase in productIon and output 
requires a long-term acceleration. An under-employrnent equi 1 ibrium, 
provided factors of production have not beL.ome obsolete, impl ies that 
a short-term acceleration is possible. 

92Lonergan' S own equations allow for several stages of surplus 
goods production, much as do Hayek's equations 
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Lonergan's production relationship is presented in nominal 
93 terms. It is therefore necessary for him to Iink reai changes to 

price changes and to show the relationship between payments and the 

productive process. To begin with the latter, Lonergan distinguishes 

between operative and redistributive payments. Whereas ope rat ive 

payments are part of the productive process, redistributive payments 

are designated as being for purchases of the production of previous 

periods (such as old houses or works of art). These payments are not 

part of the circuits of the productive process but rather part of the 

redistri but ive function, except in 50 far as part of the payment is 

for a service rendered. 

UnI ike the Austrians, who saw the depression as inevi table, 

Lonergan sees that the trade cycle can be avoided by an understanding 

the pure cycle and an adaptation of agents' behaviour accordingly. 

This adaptat ion occurs, he says, through the adjustment of savings, 

income distribution, and priees to the phases of the cycle, just as 

such adaptat ions oecur within firms in a period of expans ion. 

adaptations are diseussed in the next two sections. 

(2.2') k2 (f'2,t-a - B2) = f"l,t - Al 
k3 (f'3,t-b - B3) = f"2,t-a - A2 
k4 (f' 4,t-c - B4) = f"3,t-b - A3 

These 

where the k' sare "muItipl iers that conneet the rate of production 
effeet i ng long-term acceleration and the rate of acce leration 50 

effected." fil measures the acceleration of the rate of production, 
f' measures the rate of production, the suffixes are the different 
stages of production (e.g. 1 is the basic stage), A measures the 
effect on production of short-term accelerations of production, and 
B measures replacement of capi tal goods used in a gi ven product ion 
stage 
93 

Lonergan addresses the possibility of measurement of the productive 
process as i t changes over time, that is, when both price and 
quant i ty variables are changing. He uses indexes of both price and 
quantity change and notes the well-known limitations of using 
indexes. 
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Production and cycles 

Lonergan relates hls dynamic structure to the notion of cycles, 

distinguishing between the trade cycle wi th its positive and negati ve 

accelerations of production and a pure cycle of Lonerganian growth in 

which accelerations of production are aIl non-negati ve. "A pure 

cycle of the productive process is a matter, simply, of the surplus 

stage accelerating 

stage accelerating 

more 

more 

rapidly than the basic, then of the basic 

rapidly than the surplus. ,,94 In order to 

present the pure cycle, Lonergan uses a diagram of monetary exchangcs 

that differentiates two final commodi ties. There are two final 

commodities because there is a time lag between the output of capital 

and the increase in the output of consumer goods that are due to 

services of the new capital as outlined in his production equation. 

Each stage of production has supply and demand functions that shifl 

both with inputs and wi thdrawals from a redistri buti ve function. 

Lonergan associates the redistributi ve function wi th banks, 

governments, and the foreign sector, aIl of which add, subtract, or 

redistribute money and credi t, thus Infl uencing nominal income or 

outlay. Lonergan links the circular flow of supply and demand ln the 

two stages by two crossovers. The first goes fr'om the surplus to the 

basic stage of production and represents the increases in income 

(from the production and exchange of capi tal goods) that resul tin 

increases in consumer demand. The second crossover goes from the 

basic to the surplus stage of production and represents the increases 

in income (from the production and exchange of consumer goods) that 

are saved and invested in more and better capital goods as weIl as in 

the replacement of current capi tal. Lonergan' s ci rcu i t s di agram i 5 

shown in figure 2.1. Lonergan' s pure cyc l e forma 1 i zes the 

descriptions of dynamics given by Harrod, Hayek, and the classical 

94 
Lonergan 0944:15, 63) groups aIl surplus stages into one in his 

discussion of the pure cycle. 
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FIGURE 2.1 

LONERGAN'S CIRCUITS DIAGRAH 

supply and demand function for capital goods 
supply and demand function for consumer goods 
banks, government, international financial flows 
di vidends, interest, other capi tal income paid by the 
capital goods sector 
investment demand out of capital income 
wages and salaries paid in consumer goods sector 
di vidends, interest, other capi tal incorne paid by the 
consumer goods sector 
wages and salaries paid in capital goods sector 
aggregate expenditure on consumer goods 
outlays for production due to bank borrowing, government 
expenditure, foreign investment 
savings or financial activities of firms 
capital income from banks, government, foreign sources 
wages, salaries, beneflts from banks, governrnent and 
foreign sources 
savings, financial act i vi ties of households (taxes, 
purchase of sec ur i t i es) , purchase of goods second-hand 
(art,houses,etc. ) 
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economists concerning the importance of the adjustment of the sa",! ngs 
95 

ratio during the pure cycle. 

Lonergan' s pure cycle is presented in terms of supply and 

demand or in terms of different approaches to payments in national 
9G 

accounting; that is expenditure or receipts, and income or outlay. 

It is also presented in nominal terms. Lonergan states that thc 
97 expansion of production requires an increased money supply. This 

implies an assumption that equilibrium priees remain unchanged from 

cycle to cycle. While the role of money in Lonergan's production 

dynamics wi Il be discussed in chapter 3, some aspects having to do 

with priees will be discussed in this chapter in the section on 

Lonergan' s priee cycles. 

The phases of the cycle 

Because of i ts sequence of phases, t he pure cyc 1 e i nc 1 udes 

t ime Spatially, the diagram clarifies the dependence of the pur'c 

cycle on a balance between the two cir'cuits in each period; thal is, 

any additions to consumer spending that result from an expansion of 

the output of capital goods, must be offset by savings, or additions 

to spending in the capital goods circuit, until the emergence of ncW 

capi tal stock increases the output of consumer goods. Lonergan' 5 

approach is a clarification of the Austrians' concern for the 

95 
Lonergan (1944: 23, 40) 

96As shown in figure l, Lonergan names the units on his diagram 
monetary supply and demand funct ions for the two main stages of 
production The flows from demand to supply are expendi tures of 
households or receipls of firms. The flows from supply to demand ar'c 
incomes of households or outlays of firms 
97 

Lonergan (1944: 82) . 
contrary to the view 
money supply is not a 

See also Lonergan (1944 74) where he states, 
expressed by Hayek, for example, that a rieid 
sound policy in an expansion 
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structure of production. It is a more dynamic presentation of the 

need for savings to equal investment in an expanding economy. 

The phases of Lonergan' s pure cycle, each of which can 

constitute a temporal'y pquilibr1um, are defined according to whether 

demand and supply in one stage of production is expanding more than 

in the other stage or at the same rate. In a stationary phase (which 

Lonergan notes 1s only a theoretical possibility, for rates of growth 

in both circuits are zero) the crossover from the consumer goods 

circui t to the capi tai goods circul t wouid be the demand for 

replacement capital goods. Conversely, the crossover from the 

capi tal goods circuit to the consumer goods circuit would be the 

consumption demand on the part of producers of capi tal goods. The 

role of the redistri but ive function i5 to connect savers from both 

circui ts wi th spenders on consumer goods or capital goods; flows 

couid then be adjusted indirectly through the redistri buti ve 

function. Lonergan delineates the expansion of the productive 

process in detail, for he sees that, in macrodynamic analysis, the 

variation in the timing of demand and suppIy, due to the technical 

constraints or lags that pertain to an expansion, must be included in 

any discussion of priees or interest rates. The role of the 

redistributi ve function as a source of funds to expand the circuits 

will be discussed in chapter 2. The phases of the cycle will now be 

defined briefly. 

A cycle begins with a proportionate phase. A proportionate 

phase assumes an underemployment si tuation; in other words, currently 

avai lable resources are not being fully used and a short-term 

acceleration is possi ble. This means that suppl ies of both consumer 

and capi ta! goods can expand wi thout a lag being required for the 

construction of new capital goods. A proportionate phase is followed 

by a surplus phase (defined by the fact that demands for addi tional 

production can only be met by expanding capacityl. Lonergan always 
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assumes that demands are for both more and better capaclty. 

Furthermore, inasmuch as he takes population as a given in his 

intermediate term time frame, the demand will be for more productive 

capacity or rOI' increased capacity to employ resources made redundant 

by product i v i ty change. Increased demand in a surplus phase can, 

then, be thought of as a product i v i ty shock and wi 11 be exper 1 enced 

as a demand by producers in the surpl us sector for factors of 
98 

production. 

The surplus phase increases supply and demand in surplus stages 

of production. It also increases demand in the basic stage of 

producti on because of i ncreases in i ncome This means that the 

crossover flow from surplus supply ta basic demand is increasing 

For the level of dernand in the surplus sector to be maintained, thls 

crossover must be matched by an equiyalent crossover from basic 

supply to surplus demond. In other words, increases of nominal 

incorne must be fully saved when they are not matched by i ncreases in 
99 

nominal output, or the priee level of consumer goods must rise 

The basic phase begins once the output of new capital 15 ready 

and can be used. Then production in the basic or consumer stage can 

be increased. The supply and demand of the basic stage begi ns to 

grow. The crossoyer from the surplus stage ceases to grow as the 

rate of growth of production in that stage fall s to ZC['O, 

Consequently, the crossoyer from the basic ta surplus stage must also 

cease to grow. then. as the demands of that stage for producer goods 

98 Lonergan (1944:16,18), See also Lonergan (1944:69,70) where he 
notes that innovations increase productivity equally in bath sectors. 
He also states that while the cycle itself is characterlzed first by 
increasing and then decreasing returns, a series of cycles give 
constant returns, 

99See the second section following on Lonergan' s priee cycle for 
further discussion 
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begi n to be met. The defini tion of the bas lc phase is that in a 

gi ven period the rate of growth of product ion of consumer goods 
100 

(dQ' /Q') is greater than that of producer goods (dQ" /Q"). 

By distinguishing these phases Lonergan explains the variations 

in saving required by the process. In developing his pure cycle, 

Lonergan makes a contri bution to macrodynamics that synthesizes the 

Austrian use of time in production and Harrod' s notion that the 

equII i bri um growth rate depends on the synchronization of saving wi th 

h . the l·t 1 t' ratl'o 101 Although c anges ln margIna capl a -consump Ion 

economists of that time such as Harrod, Hayek, and Hicks described 

the priorI ty in time of increased capital in an expansion, and the 

need for synchronizatlon of saving wIth inveslment expenditure, they 

did not formalize the story into the concept of a pure cycle Their 

opportuni ty was lost when the then-currenL short-run analysis began 

uSlng the static Keynesian model The Austrian contributIon came to 

be ignored partly because their monetary theory and pollcy had come 

into question. Harrod's incomplete notion of equilibrium came to be 

lO°It should be noted that Lonergan uses the term "stages" instead of 
"sectors" of production This choice highl ights the role of time in 
the productive process as weIl as the unrelatedness of contemporary 
consumpt ion and l nvestment goods product Ion Whlle they are both 
fi nal products, Lonergan' s mode 1 has only one sector Capi laI 15 a 
time-consuming Input ln production dynamlcs Its prlce IS determined 
by 1 ts cost of producti on over lime, WhlCh depends on the consumer 
prIee Index The rate of return to capItal Investment that includes 
a productivity Sh0Ck wIll exceed Its cost during Lonergan's surplus 
phase unt il the consumer price index rises to equal the rate of 
r'eturn or, in real terms, until the margInal productivity of capital 
fa] ls to equal the marginal produclivity of labour in production, 
when the money supply is neutral 

101 The capital-consumption ratio 15 used instead of the capital-output 
ratio because Lonergan uses it See also Baumol (1970) in which 
Samuelson' s model uses the capi tal-consumplion ratio largue that 
t he use of the capi tal-consumption rat 10 clarifies the difference 
between the change in capItal or investment that provide additional 
serVIces in product ion, and the change in consumer goods that enter 
the standard of liVIng 
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used as a basis of long-term growth analysis, in which population and 

the savings rate determined the level of capital per man. It wus 

aiso incorporated into an explanation of the trade cycle by Hicks 

(1950) . Although productivity change could be measured ln terms of 

effective I.mits of labour, 50 that a rise in productivlty Increased 

the effective units of labour input to production, the dynamics of 
102 productivity change were unexplained by these paradigms. 

Lonergan's conception of capital 

Lonergan' s use of a capi tal concept can be deduced from hi 5 

production dynamics He considers producer goods as final products 

of the surplus stage Once this output is included in the capi tal 

labour services--are inputs to stock, capital services--like 
103 production in the basic stage In each period the rentaI cost of 

capital can be determined, the prlce of capital being measured by the 

cost of inputs to its production in the pasto Like Hayek, Lonergan 

distinguishes between specifie and nonspecific capital Many 

services can belong in varying proportions to either surplus or basic 

stages of production. Lonergan uses transport as an example 

Depreciat ion i5 some proportion of total capi ta1 that can be 

estimated. In his discussion of depreciation Lonergan dist1nguishes 

two different aspects of replacement investment. 

Slrictly one may regard maintenance, like replacements as 
a prolongation of the process of production of the capital 
equipment. On the other hand, one might prefer to 
consider i t as a condi t ion of the use of the equi pment, 
and 50 to classify it along with the power that drives the 
equipment, the labour that operates i t, the management 
that directs the operations. In fact. maintenance 1s an 
accountant's unlty and it comprises quite differenl 

102This is discussed in the growth accounti ng llterature. 
examp1e Denison (1979). 

See for' 

103 Lonergan (1944'3) 
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real i t les. There are types of maintenance that are part 
and parcel of use; there are others that arise whether or 
not the equipment is in use; and it should seem best to 
dist lnguish, at least in a theoret ical discussion, 
according to concrete circumstances, and somet imes count 
maintenance in the lower correspondence in which the 
equipment is used, sometimes l~o'ife higher correspondence 
in which the equipment is made 

In his equations for the pure cycle, Lonergan allows depreciation to 

vary as a proport ion of total investment. At the beginning (end) of 

a surpl us phase replacement investment is a smaller (larger) 

proportion of total investment As the first additions to capital 

d t b l d l t · t t' 105 nee 0 e rep ace , rep acemen lnves men rlses. 

A pure cycle and temporary equilibrlum 

Lonergan's conception of a pure cycle i5 consistent with the 

not ion of temporary eqUll ibrium or equi 1 ibrium in a single period 

Lonergan's production relation explains the change in the output of 

consumer goods during the period in terms of past investment in 

capital stock In a pure cycle the distribution of income is such 

that savings adjust to investment and the product ion of consumer 

eoods will be fully bought up on reaching market In this view of 

the importance of income distrIbutIon for the adjustment of savlngs, 

Lonergan agrees with Hicks (1936) and Han'od (1936), as weIl as with 

Keynes' ideas expressed in The Treatise on Honey 

But the idea of a pure cycle provides a temporal paradigm for 

the inlerpretation of temporary equllibrlum Whether an economy is 

in a surpl us or a basic expansion period can be measured. Whereas a 

104Lonergan (1944 8-9) This dl st inct ion is slmi laI' to the one Keynes 
(194911936):53) made between user cost and maintenance. Lonergan, 
however, does not include any part of replacement in hlS notion of 
cost. See the section on Lonergan's macrodynamics and priee 
behaviour for further dIScussion. 
105 

See also Hayek (1941[1935):64) 
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rise in savings, profits and priees can he expected if the former Is 

the case, the opposite can be expected if the economy is in a basic 

expansion. Lonergan contends that, ta maintain the pure cycle, 

savings must adJust. The pure cycle can become a trade cycle when 

income distrl but Ion and/or monetary flows from the redistri buti ve 

function prevent savings adjustment. The redistrlbutive function will 

be discussed ln chapter 3, on money. 1 note here Lonergan' s view 

that monetary flows between the redistri buti ve and demand functions 

can change income 

without affecting 

disruptive. 106 

distribution, thus affecting the sa\lings rate 

real output, and that this change c~n be 

Production turnovers and Hayek's Ricardo e~fect 

Although Lonergan does consider turnovers during a given period 

(having noted, like Hayek, that the number of turnovers in a perlod 

will vary among industries or enterprises), he assumes for hls 

analysis that aIl enterprises begin turnover one and end turnover n 

simultaneously. This simplifying assumption, follows from Lonergan's 

view that turnover frequencies among industries must be coordinated 

when thelr product ion is coordinated (as is generally assumed to be 

the case) and that efficiency requires that turnover frequencies be 

opti mi zed in equi l i bri um. Changes in such frequencies, he argues, 

are the result rather than an explanation of booms and slumps. He 

also sees that l~e number of turnovers pel" period matter when it is a 

quest ion of estimat ing the effects of a rise in the cost of capi tal 

on an expansion. However, Lonergan argues that a rise in the cast of 

capi taI cornes from an insufficient increase in the money supply 

during an expansion, or from a rise in other costs of production 

106 
Lonergan (1944: 88-89) acknowledges that lnappropriate monetary flows 

can lead to the Ricardo effect of excess consumption and insufficient 
saving but, unI ike Hayek, Lonergan sees that i t is by a consequent 
rise in the rate of interest that long-term investment Is 
constrained. 
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becau!"e the resource potential is fully used; in other words, it 

occurs when the expansion ends rather than only when there is excess 

consumption, as Hayek argued. For Lonergan, exeess consumption alone 

wi Il tend to be offset by a rise in the consumer priee level which, 

in turn, wi Il tend to increase profits and provide the required 

savings through a redistribution of income. Nevertheless, Lonergan 

argues that i t is the distri bution of income rather than interest 

rates that prevents the adjustment of savings in the cycle. Here 

Lonergan sides wi th Harrod and Keynes, rather than Hayek, in his 
107 

explanation of a slump. 

Al though this cycle of economic expansion was weIl known to 

economists ln the 1930s, it was never formally presented as a 

paradigm of economlC expansion What was emerging at the time, and 

what was confirmed in the post-World War II period, was the concept 

of unlform or equ1l1brium growth It should be noted that both 

Lonergan's paradigm and that of equilibrium growth see the trade 

cycle as a deviation from sorne notion of optimal equilibrium. These 

approaches differ from the current analysis of real trade cycles, 

which finds the business cycle i tself to be a resul t of the 

optimlzing choices of households and firms The business cycle in 

this Interpretation becomes i ts own paradigm, one which may be 

analysed together wi th the growth that resul ts from product i vi ty 

shocks to production and agents' choices between work and leisure. 

The cycle of basic incorne and the adjustment of saving 

The fact that Lonergan sees variation in saving as the key to 

economic adjustment in a pure cycle has already been noted How the 

adjustment takes place is described in his basic income cycle; a 

cycle that depends on variat ion in profi ts and income distribut ion. 

107 
Lonergan (1944:53, 48, 88) 
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Lonergan is Keynesian in his view that the activlty of saving 15 more 

cri tically related to incorne than to the rate of interest. 108 

For Lonergan, aggregate income is the sum of basic and surpl us 

incorne and corresponds to Hicks' notion of gross incorne less surplus, 

as defined in the previous section (that is, gross output less 

depreciation allowancesl. Lonergan elaborates his v1ew of saving 
109 behaviour wi th an analysis of income groups. Briefly, each group 

has a constant real income (Yi) and a varIable marginal propensity to 

consume (gl). As agents' incomes vary, the size of each income group 

(ni) varies. The change in aggregate incorne (net incorne) can then be 

measured by the sum of the changes ln the 

marginal-propensi ty-to-consume ratios and the changes in the numbcr's 

in each income group, inasmuch as the lncorne limi ts of each group 

remain the same Lonergan's equatlon for the change ln basic lncorne, 

or the income that is consurned and therefore corresponds in 

equilibrium to the output of consumer goods, is 

(2.3) 

108 
Lonergan differs frorn the Austrian econornists, who held that the 

rate of interest adjusts the supply of, and the demand for, loanablc 
funds. Al though changes ln the rate of interest have sorne effect on 
savings, Lonergan finds that it is insufficient to bring about the 
change in the distribution of incorne between savings and consurnpllon, 
reqUlred for the growth and renewal of the capi tal stock of an 
economy that occurs in an expans ion Lonergan expl ai ns that thi sic; 
so because, although rislng interest rates have little effect on 
consumer spendi ng, they have 3. major effect on long-term i nvestment 
Thus the demand for loanable funds adjusts to the supply by endlne 
any further expansion Further expansion requires a redlstrlbut ion 
of expanding income to saving and investment in a quantity that 
variations in the lnterest rate could not achleve In the chapter on 
distribution issues, the relationship between the rate of interesl 
and profits is discussed 
109 
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where 0 l represents t~e change in the rate of income flow. Lonergan 

assumes that the proportion of income consumed (gl) wi Il be greater 

for lower income groups. Then as individual incornes rise, the 

numbers in the higher income groups increase and a greater proportion 

of total income 1s saved. Total real or nominal income can change in 

1 ight of the migrations between groups and the fact that a zero 

income group exists. 

This model permits two kinds of variation in savings and in 

that Lonergan is simi lar to Harrod. First, savings can rise because 

income rises. This implies movement of numbers into higher income 

groups where the marginal propensi ty to consume out of income tends 

to be lower. Migration between income groups then becomes a me ans of 

varyi ng the rate of saving. Second, savings can change because of 

variations in the marginal propensity to consume that depend on the 

proportion of profits in income. As Lonergan concludes, 

The foregolng is the fundamental mode of adjust ing the 
rate of saving to the phases of the productive cycle. It 
reveals that the surplus expansion is anti-egal i tarian, 
inasmuch as that expanSIon postulates that increments in 
income go to hlgh incomes. But it also reveals the baSIC 
expansion to be egalitarian, for that expansi~?Opostulates 
that increments in income go to low Incomes." 

This rnechanisrn, as Lonergan notes, lS automatic It is a 

mcchanlsm that applies to both real and nominal income. In the case 

of nominal income, it is necessary to supplement the discussion with 

some ment i on of pr i ces and the money suppl y. Once the primary 

importance of the structure of production during the cycle is 

acknowledged, Lonergan's analysis of the effects of income 

distri bution is pertinent. Prices wi Il fall if the proportion of 

i ncome spent on consumer goods is less than the proportion of 

110 
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consumer goods vis-à-vis the total output. Changes in the pr i cc 

level will also alter real incomes or the purchasing power of nominal 

incomes. Arise (fall) in the priee level of consumer goods wi Il 

raise (lower) the nominal incomes of the high income groupe; in 

particular. Lonergan assumes that successful ent repreneurs are in 

those groups and that they receive profits. 

In a surplus expansion, the prospective rise in output requires 

an increase in the money supply If this is forthcoming the rate of 

saving in an expansion can automatically adjust to the expansion of 

the product ive process through the price and saving mechanisms 

Lonergan describes The same is not true of a contraction In thal 

case, "the product ive cycle is arrested to find adjustment to the 

rate of saving" Contraction can thus ~e precipitated by a 

maldistribution of income or by an insufficient overall rise in lhe 

money supply. Lonergan sees the problem lying not so much wi th the 

unwi II ingness of the banking system to increase the money suppl y 

sufficiently, inasmuch as the contraction of credit tends to occur' 

only when inflation gets out of hand. Rather, he bel ieves thal 

contraction occurs because savings are insufficient; or as he puts 

il: the "root of the failure of the mechanism is the fai 1 ure lo 

obtain the anti-egalitarian shift in the distribution of income." 

Lonergan, furthermore, identifies as a potential pl'~blem of InCOm(~ 

distribution the fact that organized labour can point to the rising 

priees and increased profi ts as praof of an industry' s capaci ty lo 

h · h 111 pay 19 er money wages. 

111 
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The analysis of the adjustrnent of savings in a contraction is 

analogous. A fall in prices increases the purchasing power of 

i ncorne, and also reduces entrepreneurial incorne. Again, 

entrepreneurs are identified among the higher income groups. But 

fall i ng prices lead to reductions in output and incorne. Al though 

Lonergan does not discuss ernployment in this context he notes that a 

reduct ion in output reduces the income of the lower brackets. His 

own analysis according to equation (2.3) shows that the numbers in 

the lower incorne groups increase, and more people find thernselves in 

the zero-incorne group. But Lonergan argues that the reduct ion of 

savings needed cdnnot be obtained because firms tend to protect their 

profits by reducing output, with the result that total incorne 

cont i nucs to fall. The fall in output and incorne contracts both 

consumption and saving, offsetting to sorne extent the effects of 

changes in the distribution of income induced by :falling priees. The 

fall in output continues until the adjustment between the rate of 

savIne and the level and distribution of incorne is made 

Lonergan argues that the fail ure of agents ta dist i ngui sh 

between a change ln relati ve prices and a change in the price level 

prevents adaptation ta the pure cyc le. He comments 

For the fall of prices may be general and absolute, as 
sueh it will not result from a change ln demand but from a 
failure of Incarne dIstribution to adjust the rate of 
saving to the phase of the product Ive process, to allow 
sueh a general mal ad just ment to eonvert a basic expansion 
into a slurnp is to cut short the expansive eycle of the 
product ive process because one has eonfused real and 
relative priees Wl th monetary and absolute priees. 
Inversely, the rising prIees of the surplus expansion are 
not real and relat i ve but only monetary and absol ute 
rising priees, to allow thern to stirnulate production ls to 
convert the surplus expansion into a boom This, 1 
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t'oelieve, is the fundamental lack of adaptation tOll~he 
product i ve cyc 1 e that our economies have to overcome 

Lonergan's notion of the cycle of the basic price spread, or the 

variat ion in the sell ing priee index for consumer goods durlng the 

phases of the pure cycle, will now be considered, 

Lonergan's cycle of the basic price spread 

Because Lonergan focuses on the emergent standard of li vi ng or' 

consumer goods, his key price index is the consumer price inde>. 

Lonergan does not di scuss the prIce of capl tal, For hi m, capi t al 

services are hired or flnanclal capl tal borrowed at somc rat c of 

interest, just as labour services are hu'cd al the gOlng money wap,e 

Lonergan has a cost- price index for capi tal goods, bccausp the 

seIllng price of an input, which determlned its rentaI rate, affects 

the cost of productlon would argue that the priee of capi tal l'DI' 

Lonergan is the sum of past inputs to production. measur'ed in term') 

of consumer goods production that was dlsplaeed, The expected J'elUI'1l 

does not enter his analysis 

Lonergan develops his notion of the aggregate basic pl'lce 

spread. or the dlfference between the selling price level of consumf'l' 

goods and its cost index, Hi s concept of cost is one thal 

would include among cosls the slandard of Il'vlne of' 
those who receive dividends but not the element of pUI'C 
surplus in the salaries of managers. wOr'se, it would Ilot 
include replacement costs, nor the part of maintenance 
that is purchased at the surplus flnal market, nor' the 
accumulation for sinking funds which is a part of pure 
surplus income 

This description ine 1 udes notions of both income and cost. As 

Lonergan himse 1 f states. 
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the greater the fraction that basic income is of total 
income (or total outlay), the less the remainder which 
const i tutes the aggregate possibi ll~Y of profi t. But what 
lirnits profit may be termed cost. 

But costs and income are two sides of the sarne transaction. Costs 

are essent ially that part of net aggregate incorne that is consurned. 

"A very rough illustration may be had if we identify basic income 

wi th aggregate wages and aggregate wages with costs of aIl production 

and, as weIl, wjeh the receipts of basic sales ,,114 This notion of 

cost differs fro.m tradi tional notions only in i ts excl usion of 

r"epl acement costs Because of the ambi gui ty of replacement costs in 

an analysis that includes capi tal accumulation, such an exclusion 

seems des i rable. 

Out l ays of producers in both sectors of production become 

i ncomes t 0 agent s who rece l ve t hem This incorne can be divlded into 

bas i c and surpl us l ncome. The former i s consumed and the lat ter i s 

spent on replacement and new i nvestment Lonergan deflnes costs, 

lhen, as the proportion of outlay or income that is consumed 

In Lonergan' s pure cycle, when basic income is fully spent on 

lhe output of consum'?r goods, the sum of costs in both sectors wi Il 

equal the value of the output of consumer goods Lonergan' s price 

analysis explains how the expansion of the productive process with 

ils "lime to build" lag affects the selling price level of consumer 

i',oods, P'. He proposes three equations as follows: 

(2 4) p' Q' = p' a' Q' + p"a"Q" 

113 
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where the value of consumer goods (P'Q') is equal to the cost of the 

current production of consumer goods pl us the cost of the curr'cllL 

production of capi tal goods. p' i s the cost price index for consumer' 

goods, pli the cost price index for capital goods, and 0' and 0" ar'c, 

respectively, the consumer and capital goods output during thc 

current period. a' and ail are acceleration coefficients that depclld 

on the rat io of current product i on to current output If currellt 

production equals current output, the acceleratlon coefficIent equals 

one By using an acceleratlon coefficient, Lonergan caplU/'es thf' 

dynamics of production in his price equation He states that wher'eas 

ln a stationary economy the coefficient equals one, in an expandillE 

(contracling) economy it is greater (less) than one The/), dividinp, 

equat ion (2.4) through by p'Q', the cast of curl'ent output of 

consumer goods, \Je have Lonergan' s second equation 

(2.5) J = P'/p' = a' + a"R 

J, deîined in the equalion and representing the aggregate basIc Pl'/CP 

spread, is greater than one, for the selling price index musl include 

replacement costs even when the economy is stationary R would thcn 

equal the ratio of surplus to basic activlly or (Q"/Q'). Lonergan 

can be said to infer this because he assumes that the cost index for' 

investment goods p" will tend to r1se wlth the cast Index fol' 

consumer goods p'. When the economy is stationary, R would equal the 

ratio of replacement investment to the output of consumer' goods in 

the period. Given the assumption that aIl basic income is consumed, 

these equations show precisely the dependence of the risc of thc! 

consumer price Index on acceleration ln production in each sector', as 

weil as the rat io of the output in the capi tal goods sector' re 1 at i vc 

to that in the consumer goods sector; in other words, i t shows lhc 

dependence of consumer pri ce index changes on the phase of the pUl'e 

cycle being experienced by the economy. 
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( Stat ing that the priee cycles are dependent on the product ive 

process and the time to bui Id required to expand that process, 

Lonergan extends his analysis of these cycles. He does so by 

different iating his equation for the price-cost spread in indexes for 

consumer goods, so that the change in the priee spread over the cycle 

can be explored. Thus, for a stationary equilibrium, he sets dJ 

equals zero. This is consistent wi th profit maximization. The 

resul ting equation is 

(2.6) dJ = da' + Rda" + a"dR 

In other words, when the consumer priee index is rising, the change 

in the priee spread ratio is positive. When the priee level is 

falling, dJ is negative. It aIl depends on the acceleration 

coefficient for the capi tal goods sector a, the rates of change in 

the coefficient of production in the capital goods sector da" and in 

the consumer goods sector da', and the ratio of outputs in the t wo 

sectors R, and its rate of change dR 

ln the case of an economy with underemployed resources such as 

Lonergan describes in his proportional expansion, R is constant and 

dR is zero. Both sectors expand proportionately as utilization of 

currenL capacity rises. Any tendency to absol ute priee i ncreases 

depends Jd the change in the rate of acceleration of output in both 

sectors. When they are positive, the consumer priee index will tend 

to inerease. If the changes in these rates of accelerallon become 

negati ve, there will be a fall in the priee index and the possi bi 1 ity 

of a erisis as expectations are disappointed. 

As Lonergan explains, when new capacity 1s being added to the 

economy in a surplus expansion, dR is positivz (and a" is all.ays 

pos i t ive). But da' and da" will be equal to zero, the former because 

the consumer goods sector cannot expand further (1 t 1s produc1ng at 
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full capaci ty) unti l the capital goods sector 1s transformed so that 

a' equals one, the latter happening because the accelerat ion of 

output has reached the maximum allowed by the state of resources. A 

fall in the consumer price index wi Il then depend on dR, "and thls 

becomes negative as the surplus expansion gives place lo a basic 
. ,,115 

expansIon. 

However continues Lonergan, at the end of the surpl us 

expansion, the output of consumer goods wi 11 begin to accelerate and 

da' will again become positive There need not be a fall in the prlce 

index for conSUlOcr goods, inasmuch as a positive da' can offsel the 

ne ga ti ve da" and dR. The dR may, i tse If, be pos i ti ve when the 

outputs of both sectors are sti Il increasing at the beginning of the 

basic expansion and dQ' is still less than dQ" 

As the expansion of the capi tal goods sector cames to an end 

and the basic expansion can occur, the new potential for the output 

of consumer goods is put to good use. Thus, in the equation for the 

change ln the basic price spread, we would have da' positive, dR 

negative and da" negative with R falling. Il is also possible thal 

dJ could be positive or zero, rather than negati ve, at the begi nnlne 

of t he bas i c expans i on However, once a' reaches a maximum and da' 

equals zero, the change in the basic price spread musl also go lo 

zero. When a" IS constant and equal to one, however, ils derivalive 

is equal to zero; the second term is then equal to zero The third 

term is negative because dR is negative (with consumer goods 

production increasing and capital goods production constant). Il 

follows that dJ must bé' negative as weIl. This means thal profits 

must fall in the basic expansion. J, the ratio of the sell ing and 

115 
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cost priee indexes for consumer goods, falls to its static 

equilibrium level. From equation (2.5), in a static phase 

(2.5' ) J = P' /p' = 1 + (1 )(R) 

where R 15 then the ratio of the production of capi tal replacement 
116 

goods to the product ion of consumer goods. 

To recapitulate, producti vi ty change is central to Lonergan' 5 

pure cycle, as i t is to Schumpeter' s explanation of economic 

(jpvp l opment . For Lonergan, the purpose of the product ive process i s 

to increase the standard of living, however defined. 

the only possibili~y of further acceleration is to 
depart from the assumption of a given level of cultural, 
pol i t i cal, and technical development. For wi th bet ter 
men, a better organization of men, and better practical 
ideas, i t becomes pOSSl ble through the short-term 
accelerations to introduce more efficient equipment, 
displace labour, devote the displaced labour to a greater 
quant i ty of equipmfr7' and so recommence the cycle of 
long-term advance. " 

Lonergan' s cycle of the product i ve process explains the process of 

implementing such new ideas, which can generall y be called 

produc t l VIt Y shocks. It is ta be noted that because producti vit y 

change displaces labour, equilibrium requires growth to ensure that 

resources are fully employed. 

Lonergan then discusses the behaviour of priees in response ta 

changes in supply and demand, as the praduct ive process expands 

116Lonergan (1944:64) notes that the static phase is only a theoretical 
poss i b il i ty. Reca Il al 50 thé',t Lonergan' s cos t concept exc l udes 
replacement costs. 
117 Lonergan (1944: 18) 

78 



_ .... _ ... _-_.~-----_ .. __ ... _ .. _---------------------

because of product i vi ty shocks or what Lonergan calI s new i deas 

Lonergan' s approach contrasts wi th that of Hicks. Hicks dl scusses 

changes in product ion plans in response to 

expectations. It can be argued as Lonergan did, 

changes ln prlce 

that changes ln the 

producti ve process create prior constrai nts to output and that these 

constraints have price effects. Priees then respond to the gestation 

lag, with the introduction of new capital stock 

Lonergan' s cycles of pure surplus 

discussed in the following chapter (4) 

chapter, distribution issues will be 

i ncome or profi t wi Il be' 

on distribution. In that 

considered in relation to 

Lonergan's pure cycle. The developments in production dynamlcs 

subsequent to Lonergan's Circulation Analysis wi Il now be addressed. 

79 



c. PRODUCTION DVNAMICS AFTER LONERGAN'S "CIRCULATION ANALVSIS" 

The major controversîes of macroeconomic theory during the 

period between \.Jorld \.Jar II and the international financial upheavals 

and oi 1 crises of the 1970s (excluding those that dealt with money 

and distribution and hence are not discussed in this chapter) can be 

classified as îalllng into two broad areas. The first such sphere of 

controversy concerned stabi 1 ization, or the choosing of policies to 

mainlain aggregate demand equal to sorne measure of capaci ty aggregate 

supply. The second such sphere focused on the issues surrounding 

growlh theory, the major quest ions concerning aggregrate supply 

growLh included the following Was equilibrium growth along a trend 

<.l. possibillty and, if 50, was that growth equillbrium stable or 

unslable? Was there such a thlng as an aggregate production function 

in macrodynamics? How should technical change be incl uded in the 

1 . ?118 a:m ys l s 

The so-called business cycle theory diminished in importance 

wi th the success of the postwar expansion and the Jl1onetarists' and 

Keynes i ans' appropn ation of the debate concerning stabi llzat ion 

pol ides In fact, by 1970, mention of business cycles had vlrtually 

disappeared from economlC textbooks. Within a few years, however, 

the dissatisfaction wi th Keynesian solutions present in the changed 

envi ronment of the 70' sIed ta a renewal of i nterest ln the theory of 

macroeconomic fI uctuat ions Thus, for example, new approaches to the 

thcory of a real business cycle are beginning ta contri bute ta an 

understanding of the macrodynamics of growth; they wlll be discussed 

in part D of this chapter. 

be di scussed in chapter 3 

Monetary theories of fluctuations wi Il 

118Stll1 another area of debate concerned development theory itse If, 
but because that gI'ew out of growth theory, i t wi Il not be discussed 
separate ly here. 
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2.5 Approaches to equilibrium growth theory 

Equi libri um growth theory proves the existence, uniqueness and 

stability of a uniform growth rate of output over time given certain 

assumptions. Because Keynes' model ln the General Theory was 

essentially stat ic, the Keynesian and monetarist debates were set 

wi thin the context of an unchanging level of patent laI output and the 

debate focused on how to approach that level. The analysis used was 

that of comparative statics. Models of growth theory differ rather 

sharply from those used in stabi 1 ization theory, however, the 

distinction being the fact that prices are considered a prominent 

means of adjustment (or lack of adjustment) in stabilization models, 

while, in growth models, only interest rates and wages were variable 

Furthermore, ln growth models, if it is assumed that the economy is 

growing at a rate equal to that of the population growth rate, and 

that technical change is included by measuring labour in efficiency 

uni ts, wages and interest rates are considered to be constant. 

The goal of defining the equilibrium growth process was derived 

from Harrod' s model of economic dynamics, whi ch was understood to be 

a regularly progressing system. This misconcept ion of Harrod' s mode 1 

meant that the process was seen as overdetermined, wilh the resul t 

that there could be no discussion of the comparat ive stallCS of' 

equilibrium growth. Growth theor'y developed, therefore, by allowlnp, 

either the amount of savings out of income, or the capital-labour 

ratio, to vary; the system could th~n adjust to a new equilibr'ium in 

response to a change in the dala Moreover, equi 1 ibri um growth 

theory is based on the neoclassical production function, which deals 

wi th stocks of capi tal and labour inputs, al though i t is flow rates 

of capital and labour services lhat are used in product ion This 

distinctiol1 is nevertheless not important in equilibrium growth when 

assets are fully utilized. 119 In fact, then, the use of the production 

function has been a constraint on the uses of growth theory, 1 t Is 

the probl ems i nvol ved in the measurement of capi tal stock when 

119Burme i s ter and Dobe Il (1970) 
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technical change ls incl uded in the analysis that have caused the 

difficulty. The purpose of equilibrium growth theory appears to be to 

explain the long run--when population, capital stock and technology 

can be assumed to change at a constant rate. Growth theory was 

accordingly used to explain trends of uniform or autonomous growth, 

and was regardzd as analytically separable from business cycle 

analysis or stabilization theory and practice. But equilibrium 

growth theory has never been entirely satisfactory, for it focused 

excessi vely on equil ibri um. 

This part of chapter two will consider, in particular, the 

efforts of economists in the period between 1950 and 1970 to extend 

growth theory so as to include the effects of technieal progress on 

innovation and capi ta} accumulation. The discussion wi Il review 

Kaldor's technical progress function and his use of the accelerator, 

as weIl as Kalecki' s not ion of the recasting of capi tal equipment in 

response to technical progress. Hicks' concept of the traverse in 

Capital and Growth and Capital and Time wi 11 al so be eonsidered. 

2.6 Kaldor and production dynamics 

Kaldor (1960) presented his model of economie growth which 

developed Harrod' s work wi th i ts specifieat ion of the saving 

function The model replaces the statie producti.on function with a 

dynamic formulation, Kaldor' s technlcal progress function that allows 

for technical change. Although Kaldor included an investment 

function in his model, the equilibrium rate of gr'owth is determined 

by the parameters of the technical progress funct ion, which, in turn, 

allow the rate of growth of income and capital to differ. Saving and 

investment behaviour determine the equilibrlum distribution of income 

bet ween wages and profi ts and thus the proport ions of income saved 

and invested 

Kaldor's saving and investment functions 

Kaldor's savings function is well known for its inclusion of 

the effect of any change in income distribution on saving. His 
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specification marks a return to Harrod's and Keynes' (in A Trealise 

on Honeyl earlier inclusion of the rate of prof'it, along with incorne, 

as determinants of' saving. Kaldor's investment function depends on 

the change in the profi t rate over the previous period, but i t also 

includes a term reflecting the growth in income over the previous 

period The latter term expresses an accelerator relationship. The 

savings-investment equilibrium will be stable in Kaldor's model, as 

long as the slope of the saving function is greater than the slope of 

the investment function. This qualification implies a condition on 

the coefficients of the saving function (0: - (3)--that lhey be grealer~ 

than the coeffici ents of the investrnent funct ion (3' (YlIKl) This 

condition can be seen from Kaldor's investment and savine equalions 

(2.7) Il/YI = {(YI-Yol/Yo)(KI/Yl) - (Po/Ka)} + (3'(YI/Kl)(Pl/Yl) 

(2 8) SI/YI = Pl/YI + (YI-PI)/Y1= (3 + (0: - (3lPI/YI 

where 1 is investment, Y, incorne; S,\ savings, K, capi tal slock and P, 

profits. From an examination of the equations, one can make a numbpr 

of observations. First, the savings function is entirely in terms of 

variables of one period. Second, the investment equalion is aiso 

slatic, for the first term 15 a constant. Third, any variation as to 

change in income wi Il shift the investment curve as the constanl ler'm 

changes. Kaldor contended that t1lÎs shifl would happen WhCll lhe 

economy is in underemployment eq'lilibrium, for outpul is then a 

variable and stability requlres thlt the capital-output rallO be less 

than uni ty. But stabi l ity al so depends on how changes in output 

affecl the investment-output rati'J. In full-employrnenl equilibr'ium, 

says Kaldor, the f'irst term of the inveslment funclion is a conslanl, 

and changes in the dlstribution of income can affect the inveslrncnl-

t t t · 120 ou pu ra 10. 

Kaldor restricts the max imum and mini mum val ues of pr'ofi ls. 

noting that when profits are at a maximum. wages are at a subsislcnce 

120Kaldor (1960[1957]'279) 
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minimum and the model becomes Marxian, and when profits are at a 

minimum, the model becomes Keynesian. Kaldor argues that a growth 

model must be at full-employment equilibrium, and that it will rise 

to that level if savings are deficient (or investment excessive). 

According to Kaldor, when savings are excessive, aggregate demand is 

insufficient and the economy stagnatesj at that point growth theory 

i s nol applicable. 

Kaldor' s technical progress function 

Kaldor' s contribution to growth theory, apart from that 

important savings function, lies in his linking of t.he determination 

of equllibrium shares of investment, savings and profit in a statie 

equllibrium system, as weIl as his efforts to present a dynamic 

analysis of the supply or producti vi ty side of the equation. As 

Kaldor hlmself acknowledges, he did not help with the theoretical 

problem of measuring capital stock or depreciat i on in a dynamic 

framework 

Kaldor' s techni cal progress function "post ulates a singl e 

relatlOnship between the growth of capi tai and the growth of 

producl i vi ty, which i ncorporates the infl uence of both technical 

progress and capital accumulation. ,,121 The function is subject to 

diminishing returns because the gains from producti vi ty avai lable in 

any per i od are 1 imited by the new ideas avai lable. The technical 

progress funet ion also differs from the usuaI production funct ion, 

but only in its dimensions. It links proportional changes in output 

and capital, whi le the static production funct IOn 1 inks output flows 

and capital stock. In an analysis of equilibrium growth it does not 

matter whether a variable or i ts rate of growth is used, inasmuch as 

a constant capital-output ratio is required by equilibrlum growth. 

Furlhcrmore, KaIdor's equilibrium rates of growth of capital and 

output depend only on the parameters of the technical progress 

function, they are i ndependenl of the savings and i nvestment 

funct ions 1herefore, once the equil ibrium growth rate is determined 

121Kaldor (1960 [ 1957l:265) 
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by the technical progress function, both the equil i br1 um share of 

profits in 1ncome and the equi libr1um rate of profits on capital can 

be deri ved from the savings and investment functions. 

Kaldor' s accelerator 

By allowi ng the savlngs rate to vary wi th the prof il share, 

Kaldor keeps his model free of Harrod's perceived knife-edged balance 

of unstable equi 1 ibrium. He also allows the investment rate to vary 

with the rate of change of output, as weIl as w1 th the profit rate. 

The accelerator term in the investment functlon 

ens"Jre the stabi 1 ity of the long-run equi 1 i bri um. 

i s necessary to 

Without it, there 

would be no tendency for the investment share of 1ncome to respond lo 

the variation in the rate of growth of income along the technlcal 

progress function; that ls, to rise more slowly as the rate of growlh 

of output approaches the equi 1 i brium rate, and to fall when the rale 

of growth of output exceeds the equilibrium rate. The accelerator 

acts as a technical constraint caused by diminishing returns to 

investment growth. 

Thus the stability of Kaldor's long run equilibrium depends on 

the accelerator term of the investment function as weIl as on the 

shape of the technical progress function, which is defined by the 

assumpt ion of diminishing returns simi lar to those of the 

convent ional production funct ion. The shape of the technical 

progress function, from that assumpt ion, causes the rate of growth of' 

output to decelerate in a sequence of periods, as the investment

capital ratio or the rate of growth of capi tal rises from period lo 

period. The decreasing rate of growth of output appears as an 

accelerator term in the investment function. dampelllng investment in 

the next period. It can thus be said that the model is dr1ven by 

shocks ta output, from changes in product i vi ty, lhe resul t being li 

shift upward in the technical progress function. The system thcn 

moves ta a new equi 1 i brium. because of the change in output' 5 

diminishing effects on investment as investment increases. Thal 1s 

why the accelerator or the term for lhe change in income is needed in 
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the i nvestment funct ion. It provides a 1 ink between the technical-

progress funr.tion and the investment-demand function. 

The 1 imits of' Kaldor' s model 

It can be argued that Kaldor' s model does not 1 ink the short 

term and long term sufficiently. Cri t icism~ of the accelerator go 

back to Harrod and were discussed in part A of this chapter. 

Kaldor's model represents an advance, however, in that the 

accelerator 1s now governed by the diminishing returns to technical 

change and innovat ion. The process of product i vit y change, however, 

is not included in the explanation. Because of thls failure, there 

is no linkage between profits and saving, and productivity. 

Kaldor assumes that product i vit y change is defined by a rate of 

growth of output greater than the rate of growth of capital stock. 

It can be argued that this difference in growth rates is lhe outcome 

of productivity change, althollgh the initial change in investmenl, 

the process that makes possible the higher growth rate of output, is 

not included in the model. Such inclusion requires a consideration 

of the process of productlvity change over time, one that would 

include the behaviour of profits and savings in that process. 

Kaldor discusses two different possible assumptions about 

profi ts and saving in response to a productivi ty change the Marxian 

case, or what he calls the early stage of capitalism (when wages ar'e 

at a subsi stence level or profi ts are at a maximum); and the late 

stage of capitalism, that is the Keynesian model (when aIl change ln 

productivity is absorbed by wages and profits are at a minimum). In 

the first stage of capitalism, productivity increases, but by an 

amount so small that act ual i nvestment never catches up wi th lhe 

desired investment. even though wages are at a subsistence level. 

Thus, when the system reaches equi 1 i bri um, where the growth rate of 

the capital stock equals the growth rate of outpul, the backlog of 

des i red investment wi 11 take ovel~ and the system wi Il move lo a po i nl 

at which the l'ale of growth of the capi tal slock exceeds the rate of 
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growth of output. 122 It should be noted that the economic behaviour 

typical of the f'irst stage of' capi ta 1 ism was not incl uded in Kaldor' s 

model. Such a phase would correspond to Lonergan' s surpl us phase or 

to an Austrian type of gestation period. However, in the second 

stage of capi tal ism, when the desired capi tal stock is reached and 

real wages are being determined by the propensi ties to save and 

invest, Kaldor' s saving and investment equat ions apply and real wages 

will increase with the rise in productivity of labour. The result is 

th,ü distributive shares remain constant through time provided always 

that the degree of monopoly remains constant. 

It is evident from his discussion of the stages of capital ism, 

that Kaldor relegated to the very long run his analysis of the way in 

which producti vit y change is i ncorporated into production. It can be 

argued that a similar analysis can be made of a medium-term planning 

period. Such a perspective was adopted by Kalecki, in his discussion 

of recasting, and later on by Hicks, in his explanat ion of the 

traverse. Kalecki's contribution in this area will now be 

considered. 

2.7 Kalecki and production dynamics 

Kalecki published his essays in Pol ish, in 1963, under the 

general heading Introduction to the theory of growth in a social ist 

economy. The essays f'irst appeared in Engl ish in 1969. It was in 

these essays that Kaleckl deve loped his expl anation of the growth of 

output in terms of a production equation simi lar to Kaldor' s 

technical progress function. Their similari ty lies in the importance 

both economists place on the production relationship, as weIl as 

their use of change, in output and capi tal stock, as key variables. 

Kalecki's model differs from Kaldor's with regard to the 

problem of measurement of capi tal. Kalecki uses only an investment 

variable, whose value can be measured by an index in much the same 

122Kaldor (1960 [ 19571: 295) 
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way as consumer goods are measured. The problem of measurlng 

depreciation, however, remains. In Kalecki' s mode l. the change ln 

output is a function o:f the rate of net investment and includes an 

addition to output due to technical change, technical change oelng 

simply a constant funct ion of time. While Kaldor uses growth rates 

in his technical progress function, Kalecki uses the share of 

investment in output as his investment vari ~ble. \Ji th this step 

Kalecki integrates investment into the production equation. so that 

investment and savings :functions are not separate ent i lies wi thin the 

one model. Inas' 'Jch as the change in output depends mainly on the 

government's investment decisions, the lack o:f an investment function 

is not a surprise in a growth model designed :for a socialist or mixed 

economy. Kalecki' s approach does, however, resemble opti mal growth 

theory, where the concern is to determine the behaviour that i5 

required to reach certain economic goals, such as the maximization of 

consumpt ion. 

Kalecki 's production relationship 

Kalecki' s product ion re lat ionship differs from that of Lonergan 

in its use of total output rather than output of consumer goods, in 

i ts focus on a single period thus avoiding lags, as weIl as in i ts 

dissociation of product i vit Y change and investment. The equation is 

(2.9) âV = (l/mlI - aV + uV 

where m is the capital-output ratio, a is the depreciation factor and 

u is a factor :for changes in productivity that are independent of 

changes in saving and investment or, as Kal ecki puts i t 1 

"improvements in the utilization of equipment which do not require 

significant capital outlays. ,,123 Dividing the production relation 

through by Y and expressing i t in terms of investment we have 

(2.10) IIV = (r + a - ulm 

123Kalecki (1972 [ 19691: 11) 
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( where r is the rate of growth of output. Then, by adding inventories 

to Kalecki 's not ion of accumulation, replacing m with k (the 

capi taI-output ratio for total capi tal including inventories), and 

letting i equal the share in output of total investment including 

inventories, we have the production relationship expressed in terms 

of the rate of growth of output 

(2. 11) r = (i/k) - (m/k) (a-u) 

From this equation, il fol10ws that, when the growth rate of output 

is constant and parameters are fixed, the total investment (including 

inventories) share of output must be constant; the rate of growth of 

capi tal stock must accordingly equal the rate of growth of output. 

This definition of uniform or equilibrium growth 1s the same as 

Kaldor' s. 

Of particular interest to a Lonerganian analysis is Kalecki' s 

discussion of recasting, which is the economy' s response ta a 

once-and-for-all rise in the capital-output ratio. Such an approach 

is also very similar to Kalecki' s discussion of the transition from 

one rate of growth of output to another. Kalecki' s framework of 

analysis is still one of uniform growth, where productivity change 

occurs at a constant rate over time, and is distinct, in general, 

from the results of investment. This distinction, however, 

disappears when the rate of growth of output is raised by a once and 

for aIl increase in the capital-output ratio, or an increase in the 

share of investment in output. The process is the same in both 

cases. 

The transition and recasting 

In Kalecki' s model of the transi tion to a higher growth rate, 

the rate of product ive accumulation is increased while the rate of 

depreciation falls, because actual depreciation 1s constant and 

output 15 larger. Neverthele5s, because the rate of depreciation is 

measured as a share of the larger incom~, the actual depreciation 

factor a must fall. Then, once aIl the old equipment has been 



replaced, the increased amount of new capi tal must be depreciated. 

It follows that the depreciat ion share of output and, consequent 1 y, 

the factor a, return to their equilibrium levels. 

Kalecki also takes note of the existence of a gestation lag in 

the process of transi tion to a higher growth rate. During the 

gestation lag, he makes the s implifying assumption that the increase 

in inventories of capi tal under construction wi 11 be Just offset by 

decreases in stocks of finished goods, so that there wi Il be no 

change in investment as he has defined i t and no excess demand. He 

does, however, acknowledge that this is not so in real i ty, because 

the rise in capital under construction will be greater than the fall 

in the stocks of consumer goods, i nvestment wi Il , in fact, i ncrease. 121\ 

Kalecki • s clearest descr iption of the transi t ion process occurs 

during his discussion of recasting, ill which he defines the process 

of increasing the rate of growth of output by a once-and-for-all 

change in the capital-output ratio. For example. in the case of a 

neutral technical change, Kalecki outl Ines recast i ng' s effects on 

product i vi ty and output as fo llows, 

If at time t the capital-output ratio is raised from mo to 
ml this involves a rise in productivity which is 
proportional to the reciprocal of the relative decline in 
the quantity of labour required . . This obviously 
appl ies to labour producti vi ty in new plant. As far as 
aggregate capital equipment is concerned, adjustment to a 
higher capital-output ratio is carried out gradually. 
Every year sorne equipment based on the "oId" technology 
(~orrespondi ng to mo) i s scrapped, and some new equ i pment 
based on the "new" technology (corresponding to ml) is 
added. . Finally, after a period n, equal to the 
life-span of equi pment . . . all the fixed capital has a 
capital-out put ratio ml and labour producti vit Y is 
correspondingly higher. Thus the rise in producti vit Y 
which is realized immediately for new plant takes a period 
of n years to extend to aggregate fixed capi tal. 

During this period average product i vi ty increases at a 
higher rate than that resulting from technical progress. 

124Kalecki (1972[ 1969]: 34 footnote) 
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( . The labour released f'rorn scrapping old plant and the 
newly accruing labour force, produces a higher output than 
if' m had not been increased. Thus the increment in the 
national incorne due to new investrnent is raised while the 
loss of national income resul t ing f'rorn discarding old 
equiprnent rernains unchanged. Eventually, when aIl 
fixed capital is "recast". • the two following 
conditions hold: 

(a) the whole stock of' equipment l:; characterized by the 
same capi tal intensity and productiv. ty as new investmenti 

(bl the 1055 of' nat ional incorne due to scrapping of 
obsolete equiprnent is also Increased accordingly. Thus 
the rate of increase of' productivity goes back ta its 
normal level - resulting solely from technical progress 
and thel2'~te of growth of' nat ional incarne to Ci ts ini t ial 
level). .) 

In this discussion of recasting, as was the case in his notes on the 

transit ion, Kalecki leaves the frarnework of' the comparati ve stat ics 

of' growth equilibriurn ta discuss processes of change over tirne. He 

also deals simultaneously with a change in the capital-output ratio, 

and changes in product i vit Y due to technical change and innovation. 

In this he differs from Kaldor, but not from his probable roots in 

the tradi tion of Austrian economists. His discussion of recasting is 

also simi lar to Hicks' neo-Austrian analysis of the traverse. 

2.8 Hicks and production dynamics 

Hicks (1965) returns to the analysis of' rnacrodynamics begun in 

Value and Capital, discussed briefly in part A of this chapter. In 

his earlier work, Hicks built on the contributions ta macrodynamics 

of' Lindahl (1930) who was a follower of Wicksell. Hicks gi ves the 

following sumrnary of the framework of analysis Lindahl used in 

st udying the process of' accumulat ion. The process, he says, i s 

initiated by a gratuitous reduction of' the money rate of interest by 

the monetary authori t ies. This rate reduction impl ies arise in 

prices. If priee expectations also rise, equilibrium will not exist 

unt i 1 the rnoney rate of interest equals the real rate. If', on the 

other hand, priee expectations are lagged, expected prices wi 11 not 

125Kalecki (1972[ 19691: 56-57) 
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change, al though the fall in the rate of interest w1l1 lead to hlgher 

pri ces. Hicks notes that these higher priees may lead, ln t urn, to 

an inerease in "real resourees" or eapi tal stock in the next period 

He also sees that, in the subsequent period, priee expeetat ions wi Il 

have eaught up and priees in that period wi Il tend to be higher 

Hicks suggests that such a tendency could be offset by lhe effeets of 

the change in reai resources 126 He then ignores such output effeets, 

however, and looks at the priee changes alone. argue that this 

approach is not legitimate, thal both elements will inevltably 

change. 

Hicks eriticized the temporary equilibrium framework used in 

his Value and Capital because it did not allow for the existence of 

sticky priees, nor for delays in adjustment to equilibrium following 

a shock to technology, nor for other sundry changes requiri ng 

re Iati ve priee adjustment He also fe 1 t the framework did not allow 

for risk, or the operat ion of futures markets Withoùt giving up the 

framework entirely, however, Hicks decided that equilibrium over' 

time, an equilibrium thal is "maintainable over a sequence, the 

expectations on which il is based, in each single perlod, being 

consistent wi th one another." would be a bet ter bas i s for a 

macrodynamic model. 

Before discussing Hicks' traverse il will be heIpful to review 

the modeis he uses as the basis of this concept. Firsl of aIl Hicks 

uses a fixprice framework to extend his analysis beyond the single 

period of his temporary equi li brium model. The fi xprice framewCJr'k 

permi ts changes in output flows so that stocks can be adjusted ta 

their equi libri um level. Behavioural propensi lies are taken to be 

stat ic beeause priees are fi xed Neverthelcss, al though pr l ce 

expectat ions are not eonsidered, expeclations about quantities 

demanded ean change. Aiso technology is taken as gi ven. Hicks shows 

that there is a duality between modeis wherE> priee adjusts lo giv(' 

equilibrium and models where quantities adjust and prices are Laken 

126Hieks (1965: 63) 
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as fi xed. In the flexprice model, interest rates are allowed to 

vary, thus allowing variation in the priee index for consumer goods 

between periods. In the fixprice model, the growth rate varies, 

allowing for variatioTl in the composition of output between periods. 

The fi xprice mode l is drj ven by expected changes in quant i ties 

demanded. The changes in expectations occur between periods and are 

based on changes in stocks in the period Just ended. Thus 

equi 1 i bri um stocks of materials and output wi Il be adjusted by 

changes in output flows in the next period. 

Hicks (1965:132) tried to extend his steady state, fixprice 

model by analysing the change from one equilibrium growth rate to 

another. His approach was to allow priees tu vary 50 that the new 

equilibrium could be reached. He decided that tastes and technology 

would be homogeneous and, because resources are abundant, that there 

would be constant returns to seale, the pattern of demand remaining 

unchanged as i neome grows His assumption of reliable reinvestment 

of profits is based on Kaldor's saving assumption. His inclusion of 

technical change or i nnovct ions, however, does lead to the problem of 

how to evaluate the capital stock so that i nvestment can be measur'ed 

To deal wi th this problem, Hicks suggested that changes in the 

product ion function as a resul t of t echnical change should be 

discussed in terms of the capi taI-labour ratio. The capital-labour 

ratio could be defined in terms of capital valued by the priee level 

for consumer goods (pKI1l)/L (using Hicks' notation, in which p and 1l 

are the priees of capital and consumer gooàs respeeti vely, and K and 

Lare quantities of capital and labour). When technical change is 

i ncluded, this approaeh must allow for a rise in real wages. This 

measure then requires a rise in the money wage or a fall in the priee 

level to maintain the same capital-labour ratio when the rate of 

prof i t i s unchanged. 

Hicks saw that the production function can be retained if one 

accepts that the val ue of capi tal has fallen when i t is defined in 
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terms of' consumer goods foregone. Innovation leads to a faIl ln the 

cost of' capl tal ln terms of the value of consumer goods. As new 

capital increasingly embodies the innovation, the aggregate value of 

capital rises agaln to its equillbrium value in a new equillbrlum. 

Hicks f'ound that i t is necessary ta take the 10ss of capl tai val ue 

due to innovation into account ln dynamlc analysis. The product Ion 

function approach can then be used to attrlbute an approprlate 

proportion of' a rise in output to capital accumulation. 

Hicks' traverse 

Hicks' work on economic growth theory led hlm to try to extend 

the theory to lncl ude an explanation of the process of change from 

one equi l 1bri um growth rate to another. This movement, he bel ieved, 

was caused by technical change, or innovation that changed the 

productivity of capital stock leading for a tlme to a hlgher growth 

rate than the growth rate determinl::d by the rate of growth of 

population. Furthermore, he contended that this technical change or 

innovat ion Ied to an increase in capi taI stock, when resources were 

fully employed, inasmuch as more capi tal stock wouid be needed to 

employ resources made redundant by the i ncreased producti vit y . He 

called the process the traverse. 

Hicks attempted ta avoid the problem of evaluating capi tal 

stock by considering capi taI as an input to production and consumer 

goods as output. The buying and selling of cap! tal does not, 

theref'ore, become part of final sales. Investment 1s determined by 

Hicks' assumption that aIl net output 1s invested; saving 1s thus a 

residual, while consumption out of profits ls fixed and wages are 

consumed. He distinguishes his 'neo-Austrian' approach from that of 

the early Aus+rians, who held that a sequence of inputs in past 

periods produced a single output in the current perlod. For Hicks a 

sequenc~ of' inputs over ti me produces a sequence of out puts. 1 t 

should De noted that this approach contrasts with the ma1nstream 

growth model of von Neumann, in whlch productive processes are 

127H· k IC s (1965:300) 
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considered to last only one period, wi th the resul t that inputs are 

bought at the beginning of the period and sold at the end. Hicks, in 

contrast, a.ssumes that each process embodied in a firm has a 

time-profile that includes a constructior period, a running-in period 

(when output rlses from zero to a normal level), and a longer perlod 

of utilization. 

Hicks depicts the phases of the traverse, then, as the 

preparatory phase, which corresponds to the construction period for 

new processes; an early phase, in which new processes begin to be 

utilized but old processes continue to provide output; and a late 

phase, in which new processes begin to need replacements and, gi ven 

the assumption of constant duration, old processes no longer exi st. 

Because of the greater product i vi ty of new techniques, growth rates 

of capi tal and outp'.lt can change over the traverse. 

resources can then be applied to new activities or starts. 

Released 

Al though Hicks considers two sets of assumptions about labour 

supply for his traverse, both result in the full uti 1 ization of 

resources and savings. Because there 15 no capital gain in his 

model, the productivity gain in both cases is identical to the 

released labour irputs, the only difference being that, in one case, 

the wages are fixed. In that case, the distribution of the rise in 

producti vit Y in the late phase is affected. 128 Furthermore, 

consumpt ion over the traverse is equal to a fixed takeout--or to 

capitalists' consumption and workers' wages that are fully consumed. 

The assumption of a fixed takeout implies a wage-fund theory. These 

assumpt ions determine the path of investment and output ln the 

economy during the traverse and obviate the necessi ty of measuring 

capi laI to determine the rate of investment. Working wi th these 

assumpt ions ls convenient, for the measurement of capi tal changes 

over the traverse. Hicks then contrasts growth of output along the 

traverse wi th growth of output along the steady state growth path. 

He contends that growth along the traverse is limited by the share of 

128See the discussion of the late phase in subsequent paragraphs. 
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output lef't over after consumption out of' wages and profi ts. ln 

other words, growth is limited by saving, as the classical economlsls 

had thought. 

Hicks' early phase of' the traverse is characterized by 

increasing profi ts from period to period, as more and more of the 

capital stock represents ne ... and more product ive processes. The ri se 

in profi ts is translated into investment from period to period. The 

late phase occurs when the changeover to new processes is complete 

and replacement of the capi tai incorporat ing the innovat ions mus t 

begin. Productivity growth is no longer as large as it was ln the 

early phase. Profits, and therefore net investment, begin to fall. 

The quest ion becomes whether the higher rate of investment on the 

traverse will converge to a new steady state. Hicks concludes lhat 

with a constant consumption out of profits, that wi 11 be the case. 

He notes that this is astringent assumption, and that il i s 

unrealistic to expect consumption not to rise during the Iate phase. 

Al though Hicks discusses the ef'fects of the technical biases of new 

technology, discussion of the traverse is not essentially changed by 

th b · 129 ese lases. 

Furthermore, the approach to equilibrium at the end of the 

traverse is ensured, in the case of f'ixed wages and elastic labour 

supply, by the constant consumpt ion out of profi ts. Then, as 

replacement investment refers to the replacement of capi tal lhat 

incorporates the new technology, a larger proportion of gross savings 

must go to replacement investment. The economy wi Il then expand at a 

growth rate equal to the net rate of return, glven the full 

performance assumpt ion. As the ref'erence path is an equillbrium 

growth path and not a stationary state, the net rate of return wi Il 

rernain positive. In the case in which Hicks assumes full employment 

with a variable wage over the traverse, the full Increase in 

productivity will go to wages, inasmuch as there is nothlng ta 

prevent wages increasing with productivity when there is already f'ull 

129Hicks (1973: 101-102) 
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empI oyment. This outcome aIso folIows from the assumption of 

constant consumption out of profits. The growth of wages wi Il be 

rapi d duri ng the early phase of the traverse and, during the late 

phase, the same growth will fall towards zero. 

Hicks' traverse has not replaced the equilibrium growth model 

of von Neumann, a model that Hicks thought allowed for too much 

flexibility. The von Neumann model assumes that aIl production 

inputs and outputs are bought at the begi nning of the period and sold 

at the end. Burmeister (1974) thought that Hicks' traverse could be 

fitted into a von Neumann growth modeI, and that input and output 

matrices must then "have a very specialized and restrictive pattern 

of zero elements." Burmeister also thought that shadow prices of 

capi tal inputs would have to be calculated Hicks himself claimed 

that his neo-Austrian approach "offers sorne comprehension of the 

whole of a process of adaptation--not just snapshots of stages. ,,130 

After having summanzerl some of the unresol ved issues in 

productiCln dynamics in this part of the dissertation, wi Il now 

consider how a Lonerganian paradigm can be of help in these areas. 

2. 9 Some issues in production dynamics 

Il is clear, from this review of the various economists' 

contributions to the theory of economic growth--contributions that 

are particularly related to the focus Lonergan took in Circulation 

Analysis--that there are a number of unresol ved issues in growth 

theory. Among the most striking is the arbitrary division of 

determinants into the long- and short-run (such as the distinction 

between the effects of changes in the capital-labour ratio and 

changes in product i vi ty) A second i s the problem of measuring 

capi taI and depreciation. A third is the distinction between the two 

funcU ons: i nvestment and product ion. These issues wi 11 be discussed 

in turn 

130H· k lC 5 (1973: 182) Burmeister (1974: 455) 
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Productivity and the capital-labour ratio 

Solow (1987) one of the latest in a long line of ecopomists who 

have called for a common analysis of growth and fluctuations, 

deve loped a growth model that allows for flexibi llty--a flexi billty 

that permits equilibrium to be read,ed in a comparative static 

exercise, by allowing for variation in the capital-labour ratio. 

Solow's growth model, with its capacity for variation in the 

capital-labour ratio, stimulated extensive development work in the 

theory of comparative statics of equilibrium grol,./th It did not, 

however, allow for consideration of producti vit Y changes, and thal 

notion was accordingly fi t into equi 1 i bri um growth lheory witr. the 

assumption that It was a constant function of time. Analysis of 

equilibrium growth could consequently be simplified, by allowing for 

the inclusion of a change in productivi ty via the measuremcnl of 

latour inputs in efficiency units. The further problem of measuring 

capi tal changes was thus avoided. 

It can be argued, however, that, once lime is formally included 

in tre analysis (as can be seen from Kalecki's discussion of 

recasting and Hicks' explanation of the traverse), changes in the 

capital-labour ratio are precisely linked to changes in produclivity 

Hence, informaI discussion of the comparat ive stat ics of growlh can 

be incorrect, if productivity change and change in the capital

labour ratio are considered separate:y Furthermore, although 

capi taI-labour ratios change in response to factor pr ice changes, 

relative factor priee cbanges are nol fundamental to a growth model 

in which productivity change also determines priee effects. 

Another problem that Solow identified as emerging from the 

separation of consideration of the capital-labour ratio from that of 

productivity change is the notion of ils embodiment in capital stock 

and the related issue of the importance of investment in productivily 

change. Again Solow notes that Wolff (1987) found evidence thal lhe 

rate of technical progress and the speed of investment wer'e 

correlated. Thus mainstream equilibrium growth models, because of 
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the way they include productivity change in ~heir production 

relatlonships, show investment to be rather unimportant to output 

growth ln the economy. 

The measurement of capi tal and depreciation 

For sorne tlme now, the problem of measuring capi tal when an 

economic system 15 not stat ionary has deterred the development of 

dynamic theorles that include both capital accumulation and 

product i vi ty change. The problems wi th measuring capital also affect 

the measurement of depreciation. When there ls an opportunl ty to 

innovate, an unchanged depreciatlon allowance can include net capi tal 

investment, which can produce a larger output wi th gi ven resources. 

As Hicks suggested, the cost of capital can be said to have fallen 

when i t is measured in terms of the output of new consumer goods 

foregone to purchase i t. Using this approach, the real rate of 

r~turn is constant but costs have fallen. This process, hard to 

capture by measuring, accounts for the difficul ty of di stinguishing 

replacement investment from net investment. Technical change wi th 

innovation, leaas to variations in the relationship between net and 

gross investment, which creates a problem in measuring these 

concepts, but also in measuring capi tal. 

The investment and production f'unctions 

The investment function explains the investment behaviour of 

agents, whi le the product ion function depicts a technical constraint 

on such behaviour. Net j nvestment leads to a change in output by a 

multipl ier that is the inverse of the capital-output ratio. Net 

Investment cannot exceed income less consumptlon and depreciat ion. 

Clearly, the investment function must be optimized with respect to 

the constraint. As has aIready been argued, such optimization occurs 

prior ta the consideration of priees and costs, which will change 

with the production function. 

According to Kaldor a shi ft in the production function or 

technical progress funct ion, as a resul t of technical progress and 

innovat ion, must change investment behaviour. Al though this is not 
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explained in the comparative statics of static equilibrium ,or 

equi librium growth, i t is partly explained by Kaldor' s llnking of 

investment behaviour and the technical progress function, as weIl as 

by Kalecki and Hicks in their discussions of recasting and the 

traverse. 

Kalecki does not use an investment f'unction ln his discussion 

of the socialist or mixed economy, although he does talk about how 

governments should invest optimally. In his discussion of the 

capi tal ist economy, Kalecki (1971) relates investment direct ly to 

profi ts and expected profi ts. By including in his investment function 

a term to ref'lect the transfer of profits from old to new equipment, 

Kalecki 's formulation accQmmodates any changes in the product ion 

function due to technical change and innovation. 131 Just as Kalecki 

did not need an investment f'unction in a socialist economy--inasmuch 

as he assumed that the choices would be made by the government--it 

can be argued, in optimum theory, not only that an investment 

function is redundant because the production relationship must be 

optimized over time, but that the production constraint dictates whal 

investment is optimal. This production constraint does not make 

economic agents powerless, it simply redefines their rational 

behaviour vis-à-vis the usual assumption that they are lnterested in 

maximizing their standard of living, however defined. 

Hicks' traverse shows how the process of product i vi ty change 

can be managed to maximize output. He assumes that consumpt ion is 

constant so that aIl additions to gross output may be fully invested. 

This is Hicks' investment assumption. Full reinvestment of profits 

ensures what Hicks calls full performance, and i ncreases in 

productivity go fully to wages when there is full employment, or to 

increases in employment when labour supply is elastic. The traverse 

is an optimal process, one in which optimal ity is defined as the full 

extension of the benefits of technical change. It can be argued that 

an investment function is redundant when a dynamic production 

131Kalecki (1971:171) 
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relation is used. For example, in a macroeconomic model a 

representative household maximizes ut il ity, subJect to an aggregate 

production constraint.· This approach was used by Kydland and . 
Prescott (1982) in their model of aggregate fluctuations. in l'esponse 

to a pronuctivity shock. Their "I0del 15 discussed in part D of this 

chapter. 

The history of the development of the notion of the accelerator 

has its roots in a dynamic production relationship. Attempts to turn 

the accelerator into an explanation of investment by reversing the 

time sequence of the relationship proved to be unsatisfactory, 

however, because the function was backward looking and thus, when 

used with the multiplier, caused the system to explode in whatever 

direct ion output had begun to shift. It can be argued that Hicks' 

traverse, Kaldor's model that links investment and the technical 

progress function, as weIl as Kalecki's equation for the growth of 

output, aIl pointed to the need for investment to respond to the 

process of productivity change in a production relationship. 

2. la A Lonerganian response to issues in post-war production 

dynamics 

Lonergan' s Circulation Analysis focuses on what he terms the 

accelerat ion of the productive process. Lonergan dist inguishes 

between long- and short-term acceleration. Whereas the former has to 

do with obtaining more and bet ter capital, the latter concerns itself 

wi th the more, and better, use of existing capital and variation in 

stocks. When the long-term acceleration becomes generalized, capital 

stock i5 fully traflsformed. 

Lonergan' s paradigm for the accelerat ion of the productive 

process is the pure cycle. He describes the pure cycle as follows: 

It includes no slump, no negative acceleration. It is 
entirely a forward movement which, however, involves a 
cycle inasmuch as in successi ve periods of time the 
surplus stage of the process is accelerating more rapidly 
and, again later; less rapidly than the basic stage. When 
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sui table classes and rates of payment have been defined, 
il will be possible to shew that under certain conditions 
of human inadaptation this pure cycle results in a trade 
cycle. However, that implication 15 not absolute but 
condi tioned, not something inevi table ln any case but onl~2 
someth1ng that follows when human adaptation is lacking. 

The pure cycle corresponds to t,he explanation of change g1 v~n by 

Kalecki' s recasting and Hicks: traverse. W1 th Hicks and Kalecki, 

Lonergan assumes that investment is essential to the incorporation of 

technical change end innovation. The pure cycle, however, 15 

characterized by a construction or gestation phase, which Lonergan 

calI s the surpl us phase It is followed by a period of 

Implementation when capi tai goods are ready to produce a higher 

standard of living, which Lonergan calis the basic phase. 

In his emphasis on the construction period Lonergan differs 

from Kaldor, Kalecki and Hicks who, al though they acknowledge the 

existence oÎ such a period, but do not bring i t into their models. 

Kalecki specifically assumes that goods in process will increase but 

that there wi 11 be an 'offset ting decrease in stocks of finished goods 

during the construction period. If one takes a si mple example of 

Kalecki's recasting process in which there is no increase in capital 

equipment measured ln terms of machines, the ppak growth rate in the 

output of consumer goods would occur at the beginning of the period 

of recast ing. In the traverse, Hicks allows one period for 

construction which means that construction and outpùt of new capital 

goods are virtually simul taneous. Kaldor's technical progress 

funct ion shifts upward when the first more product ive goods and 

serv i ces appear. Accordi ngly, in Kaldor' s model, movement towards 

equilibrium corresponds to the early and late phases of Hicks' 

traverse and the whole of Kalecki' s recast ing process. Because 

Kaldor' s technical progress funct ion exhi bi ts dimini shing returns, 

the excess of the rate of growth of output over the rate of growth of 

capi tai stock is at ils greatest immedi ately after the producti vily 

shock. 

132 Lonergan (1944: 19) 
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Lonergan's basic phase corresponds to the early and late phases 

of Hicks' traverse as weIl as to Kalecki' s recasting perio'd, The 

rate of growth of production of new capi ta!, incl ucl.ing processes, is 

decl ining in this phase, whi le the production and output of consumer 

goods 1s grow1ng at a maximum rate. This latter growth continues at a 

decl ining rate, unti l the output of the last new proces5 or machine 

has reached the market. 

In Lonergan' s pure cycle, the lag between the surplus phase and 

the basic phase depends on the growing amount of resources that is 

being used in the capital goods sector, as growing numbers of capital 

projects are in the process of being bui l t during an expansion. 

Lonergan' s production measure, moreover, is akin to the change in the 

structure of production used by Hayek. Furthermore, by bringing the 

surpl us phase into the pure cycle, Lonergan includes in the analysis 

the effects of the gestation or construction period of capi talon the 

producti ve process. This "t ime-to-bui Id" feature of investment or 

the change of capital stock has also been used more recently in the 

Kydland and Prescott mode l , discussed in part D of this chapter. 

Thus Lonergan, in common with Hayek and Kydland and Prescott, pays 

major attention to the construction period as significant in the 

explanation of macroeconomic fluctuations. The next section 

discusses Kydland and Prescot t' s model, one which is an example of 

integrating productivi ty shocks into a l'eal business cycle fpamework. 

The model' s similal'ity to Lonergan' s pUl'e cycle wi Il be considered. 
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D. PRODUCTION DYNAMICS AND THE REAL BUSINESS CYCLE 

The discussion in part C drew attention to sorne of the issues 

that have led to attempts to provide a more flexible specification of 

production dynamics within the framework of an equil i bri um growth 

model. To recapi tulate, these include: i) the key role of 

productivity change in production dynamics and in the investment 

decision; li) the need to integrate the analysis of both growth and 

cycles; i i i) the meaning of optimal investment in terms of the 

constraints of the production function; and Iv) the role of 

inventories during the gestation or construction period for new 

investment. l would argue that these needs have been addressed in 

many ways by the recent models of Kydland and Prescott (1982) and 

Prescott (1986, 1988) that explain fl uctuat ions in macroeconomic ti me 

series. These models are currently receiving a good deal of crilical 

attention. Thus in part D of this chapter, will review the 

advantages of the Kydland and Prescott model in terms of the 

Lonerganian critique of mainstream theory presented in earlier parts 

of this chapter. l wi Il also note sorne of the cri t icisms of these 

mode 1 s made by Blanchard (1988), Summers (1986), Lucas (1987), and 

Bennett McCallum (1986) that indicate the importance of money or 

demand shocks to an understanding of the macrodynamics of 

product ion. 

The framework that Lonergan (1944) uses fits several aspects of 

the production structure of the Kydland-Prescolt models. In 

particular, these are Kydland and Prescott' s gestation lag in the 

production of plant and equipment; their use of an equilibrium 

structure; the inclusion of inventories in the productive process; 

and their focus on the primacy of uti 1 i ty maximizatlOn for the i r 

representative household. Il is the contention of this thesis that 

the Kydland-Prescott model could accurately model a Lonerganian 

paradigm of macrodynamics if the shock process were extended ta 

include an unanticipated manetary, as well as a productlvlty, shock. 

Since Kydland and Prescot t modelled a two-part producti vit Y shock, 

one part of which is persistent and the other transi tory, sorne 
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economists have already co-nsidered the possibil i ty of specifying 

shocks in other ways. For example, Blanchard and Quah (1988) 

cons ider a trans i tory shock to demand which affects' employment. 

2.11 Production dynamics in the Kydland-Prescott model 

The Kydland-Prescott model uses a growth model--one for which a 

Pareto optimal equilibrium exists, inasmuch as, in a competitive 

environment, their representative household maximizes utility and 

their representative firm maximizes profit. These basic behavioural 

equations are constrained by the intertemporal elasticities of 

substitution of inputs, including investment goods, which, of course, 

are also part of output. Kydland and Prescot t aiso assume that there 

is a gestation Iag in the production of plant and equipment, because 

i t takes time to bl.lild them. Furthermore, they assume a potential 

for the intertemporal substitution of labour supply, which 

corresponds to the gestation lag on the supply side. Prescott 

(1986), in his later model, expressed this potential as a lag on a 

household capi tal or weal th variable. Kydland and Prescot t have 

subjected their system to technology shocks. Then, when uncertalnty 

is introduced through the information structure of the shocks, 50 

that expected utility is maximized, Kydland and Prescott have found 

that their model satisfactorily explains the process, on time series, 

for aggregates of the U.S. economy during the post-war period. They 

express surprise, however, that it was not neeessary to inelude money 

in the model. 

Kydland and Preseott chose a teehnology that permits short-run 

variat ion in the shadow priee of capi tal but, one which, in the long 

run, 1s consistent with infinite intertemporal elasticity with regard 

ta substi tution of investment for consumption. This approach impl ies 

a rejeclion of ad just ment-co st technology and an elaboration of the 

neoclassical production function, thereby permitting the inclusion of 

a gestation lag in the production of new equipment and plants. 

Another feature of the Kydland-Prescott technology is that 
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inventories are included in the production function. This allows for 

the accumulation of goods in process during the gestation period. 

Kydland and Prescott use a constant elasticity of substitution 

(CES) production function, with the CES beirg less than unlty ln 

order to specify the possibility oï substltutlng, between time 

periods, the two elements of investment-good stocks ln production; 

that is, capital and inventories. They use a Cobb-Douglas production 

function which allows a one-for-one substitution, within a single 

time period, of stocks oÏ investment goods or labour in production. 

The intertemporal elast ici ties of substitution between capl tai and 

labour are determined by the laws oÏ motion pertaining to labour 

supply and capital stock. These laws of motion are, respectively, 

constraints on the utility function and the production functlon. The 

former wi Il be discussed below in the sect; on on the preference 

structure of the Kydland-Prescott model. As for the latter, it 1s 

based on a gestation lag of several periods between the investment 

decision and the actual output of new investment goods. Kydland and 

Prescott found that their results were not sensitive to the length of 

the lag, which they chose to be one year. Subsequent research by 

Altug (1983), however', showed that the model's fit could be improved 

if different gestation periods were used for plant and equipment. 

Prescott (1986) reaffirms the importance of, and evidence for, 

variations in the rate of productivity growth. The significance of 

such variat ions is underl ined by the Ïact that Solow (1957) found 

that 75 percent of the change in per capita output is accounted for 

by the technology factor. The importance of the Kydland-Prescott 

model lies in the fact that it is, to my knowledge, the first general 

equi li bri um model thal specifies technology in such a way as lo 

attempt to take it into consideration as a variable. Kydland and 

Prescot t' 5 integration of bath product i vit Y change and a gestation 

lag for the production of capital goods into their model is an 

interesting achievement, particularly in view of the discussion in 

part C of this chapter. 
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2.12 Weaknesses in the Kydland-Prescott structure of preferences 

The Kydland and Prescot t model has been crit iclzed principally . 
on the basis of its preference structure. The three major points 

made are i) that their assumption that unemployment is entirely 

voluntary (inasmuch as the choice of leisure is assumed to be 

optimal) is i nappropriate; i 1) because by and large the number of 

hours worked in a week has remained constant during the period since 

the war, il can be said that the representative household has not 

varied its choice of leisure; and i i il that despi te ils assumptions 

about intertemporal substitution of leisure, the Kydland and Prescott 

model does not adequately explain variability of employment. 

In general, Kydland and Preseott had difficul ty in explaining 

the extent of the variations in output and employment as a response 

to a productivity shock, even though they use a measure that is 

smaller than that estimated by Solow. They have been cri ticized on 

that score by both Summers (1986), and Lucas (1987). Prescott (1986) 

defends the lower est imate on the basis of errors found in Solow' s 

measurement of inputs, particularly the labour input, but admits that 

"tying down the standard deviation of technology change shocks is 

difficult. ,,133 And even when the lower estimate is used, only about 

three-quarters of the variat ion in postwar aggregate output in the 

United States can be explained by their model 

Lucas and Prescott (1971) showed that for economies wi th 

homogeneous agents, models can use a representati ve household' s 

utility function to obtain a social optimum that also constitutes a 

unique sequence-of-markets competi t ive equi libri um. Following thi s 

approach, Kydl and and Prescot t later assumed full information in 

lheir model. Householders know functions for wages and the rate of 

return on capi tal, the economy' s state which depends on the capi tai 

stock, and the history of past shocks. The household also knows the 

133prescott (1986: 16) 
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process determining the growth of capi tal stock, which, 1 ike the 

priee functions, is given. Households choose consumption and saving. 

Labour supply i5 a gi ven. Assumptions of rational expectati ons and 

homogeneous households ensure that household savings equal the 

investment of firms or, in terms of state or stock variables, 

househoid capital equais the papi tai stock of firms. 

Leisure in utili ty functions 

To explain variation in employment in a macroeconomic time 

series, a mode 1 May include leisure in the utility function. The 

Kydland-Prescott model, for one, uses a distributed lag to determine 

leisure so that employment can vary in equilibrium. In PreseoU 

(1986), the r:\istributed lag with regard to leisure is replaced by a 

household capital variable, which permits a large substitution 

between leisure and work. In this model, the distributed lag 15 the 

law of motion of household capital, parai leI in nature to the law of 

motion of the capital of the firm. 

As Long and Plosser (1983) point out. the assumption that, at 

gi ven priees, consumers wi 11 smooth consumption and le i sure over 

t ime, i mplies that households easi ly substi tute le i sure for 

consumption. These assumptions lead to the conclusion that 

variations in employment May be opt imal for the consumer, and that 

the business cycle-like behaviour of the time series for employment 

may refleet an equi 1 ibrium outcome. This was the line taken by 

Prescott (1986). Contrary to Long and Plosser. Prescott allows 

relative priees to change, al though this property is not important 

when there i5 a large potential for substitution between consumptlon 

and investment goods during the one period, as 1s the case in both 

the Long and Plosser and the Kydland aod Preseott models. 

Kydland and Preseott see the intertemporal substitution of 

leisure as a response to the uncertainty of technical change. But 

their model does not seem te be able to explain the observed extent 

of variation in employment as an optimal response to technical 
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change. The fact that output is more variable than employment in 

lheir model--employment is only 70 percent as variable 

output--contrasts wi th the observed comovements in actual 

as 

Ume 

series, in which employment is more variable than output. Prescott 

attributes this difference to the fact that the parameters chosen for 

the distri buted lag for leisure are not weIl defined in microeconomic 

data. Prescott claims, in essence, that the theory is ahead of the 

actual mechanics of business cycle measurement. 

2.13 The information process in a real business cycle 

To the preference and technology structure of the model that 

has Just been described, Kydland and Prescott add on an information 

structure that explains how shocks become known to economic agents 

and how the decisions of these agents are affected. Kydland and 

Prescot t work with detrended data so that producti vi ty shocks 

actually become deviat ions from the average shock and, thus, are 

measurable by the standard deviation of the technology residual used 

by Solow (1957) in his accounting for economlC growth. 

Kydland and Prescott use a Friedman-Muth type of shock process, 

50 thôt components of the shock are, respectively, permanent and 

transitory. People in the economy perceive the permanent and 

transitory components of the shock together with sorne additional 

mislnformation or so-called "whi te noise." Theil" decision process 

has two stages. First, agents choose the quantity of new investment 

projects, and offer labour supply. In addit ion to the indicator of 

the shock they know the history or distribution of past shocks. 

Second, once potential output is known because of the earlier 

decisions, agents 

productivity shock. 

can calculate the precise extent of the 

They then make decisions about consumption and 

changes in inventories. 

Other economists have considered the possi bi 1 i ty that the 

transi tory component of the shock might resul t from a source other 

than that of a productivity shock. Blanchard and Quah (1988) cIaims 
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that an economic system can be expect.ed to experience both suppl~' and 

demand shocks. 

2. 14 Lonergan and the real business cycle 

The most striking parallel between Lonergan's pure cycle and 

the Kydland-Prescott model is the inclusion of a "time-to-build" in 

the production relationship. Second, both models include inventories 

in product ion. However, Lonergan differs from Kydland and Prescott 

in excluding inventories from output measures. Lonergan only 

measures output once it has been sold, for only then can output enter 

into the standard of living of households. 

Lonergan di ffers from Kydland and Prescot t, and from most of 

the post-war economic analysts as weIl, in ignoring the labour 

market. Lonergan implicitly assumes that labour supply is fixed, and 

that ther'e is full employment once the surplus expansion of the pure 

cycle is underway. While Lonergan sees that deviations from the pure 

cycle imply unemployment--unemployed households are in his zero 

income group--I would argue that his posi t ion is one that sees 

unemployment as an outcome of a lack of adaptation of monetary demand 

to the pure cycle. 

monetary shock. 

This lack of adaptation could be termed a 

l wouid aiso argue that Lonergan, wri ting as he did at the end 

of the great depression when social welfare was minimal, would not 

incl ucie leisure in a preference funct ion. He was expl lc i t about 

viewing the standard of 1 i ving, or consumpt i on, as the lndependent 

variable. While leisure is an element in the standard of living, 

consumption and leisure are not perfect subst i tutes Il could be 

argued that the marginal rate of substitution of leisure for' 

consumption is low for the representative household in short- or' 

medium-term analysis. 

Further, from a Lonerganian viewpoint, and consistent with the 

Kydland-Prescott model, a representative household--knowing of the 
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intertemporal production constraint on the growth of consumption or 

leisure, that corresponds to the "time-to-build" gestation lag--will 

choose between consumption and saving 50 as to maxill\ize investment in 

response to a producti vi ty shock. Such an investment assumption 

would imply a production function constraint on the utility function, 

similar to the one used by Prescott (1986). The only possibility of 

output deviating f'rom equilibrium output would be through the 

system' s response to some kind of demand shock. 

From a Lonerganian perspect ive, a representat ive household' s 

utility maximization is constrained not only by knowledge of 

technical constraints, but also by the ratio of real balances 

avai lable for consumption and investment. A Lonerganian model 

necessarily includes money. A productivity shock implies that there 

will be an increase in output per man that will lead to a rise in the 

real wage Unless priees are to fall continually, this means that 

there must be an increase in real balances, because of the constant 

relat ionship between money and nominal income in the exchange 

ident i ty. In a growth model, this is equi valent to saying that the 

i ncrease in real i ncome that occurs in response to a pos i t ive 

product i vi ty shock, of the kind that resul ted in a rising real wage 

historically, will increase the real bFl.lances demanded. There is no 

implication that relative price levels of investment and consumption 

eoods remain constant over the cycle. 

If the money supply is exogenous to a model, the possibility of 

a monetary demand shock does exist. However, the rise in the money 

supply to match the rise in income and output in a growth model can 

be neutral, and would be so in a Lonerganian pure cycle. To maintain 

the neutral i ty of money in a Lonerganian model, as was the case in 

the early Austrian f'rameworks of analysis, the ratio of real balances 

avai 1 able for consumption and saving must correspond to the 

"time-to-bulld" gestation lag in the production structure. If' the 

monetary shock is not neutral with respect to the real sector, the 

real sect or must adjust, through price and output changes. The 
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reflects business cycle phenomena, such as unemployment. 

Kydland and Prescott regard money as neutral ln thelr mode!. 

Such an assumpt Ion is customary in a growth mode l, and they assume 

neutralltyall the more easily because, with detrended data, they are 

dealing with a constant potential output as i5 the case ln thelr 

detrended cycle model. 

2.15 Alternative approaches to the real business cycle 

Before turning to a more extensive consideration of the role of 

money in macrodynamics in chapter 3, we must first look at Bennett 

McCallum' 5 model of the business cycle. Bis work is important to 

this discussion becanse of his critic1sm of Kydland and Prescott, and 

his ideas on the role of priees and money in a business cycle model. 

The cri ticisms of the Kydland-Prescott model m::.\.de by Lucas (1987) 

will be reviewed in chapter 3. 

In his 1986 Money, Credit and Banking lecture, Bennett McCallum 

presented a critique of the Kydland-Prescott model and reafflrmed his 

view that a model with sticky priees would offer a better explanation 

of macroeconomic fluctuations. McCallum has two principal crlticisms 

of the recent theories of aggregate fluctuations. First, he rejecls 

the evidence of econometric studies, using vector autoregressi vc 

analysis (VAR), which contend that nominal interest rates and not 

money supply innovations are important in explaining fluctuations in 

real variables. Second, he rejects the resul ts of econometric 

studies that assign most of the variation in real output during 

cycles to the trend component. McCallum notes that these studics 

assume that business cycle analysis begins by detrending time series 

data. He quest ions whether this procedure is appropriate or tlhether 

a t ime series might be difference stat ionary. He contends that il 

matters which procedure is chosen in a long-term study, because these 

two procedures resul t in different long-term forecasts. McCall um 

points to evidence which shows that, if one assumes that a lime 
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( series can be decomposed into secular and cyclical components and, 

further, that the cyc 1 ical component has only temporary effects, any 

persistence in fluctuations will tend to be attributed to the secular 

component. Clearly, if money is neutral in the long run, monetary 

shocks must be temporary. But, although monetary shocks may be 

temporary, McCallum argues that they are important and that they can 

persist over a significant t ime period. The results reported in 

Blanchard and Quah (1988), support McCall um' s view. Blanchard and 

Quah use unemployment as a measure of the cycl ical component of 

output and find that the dynamic effects of a supply disturbance last 

about five years. 

McCallum also asserts 

innovations in fluctuations. 

the importance of money supply 

He rejects the idea of the nominal 

interest rate as the key variable transmit t ing money shocks to real 

variables, because he sees the nominal interest rate as an instrument 

of the money supply. In support of this view, he ci tes the opinion 

that the money supply in the Uni ted States has, in fact, been 

controlled through variations in rediscount rates, variations that 

affect the money supply through money demand. 

These views of economists, who hold that considerations of 

supply and producti vi ty are insufficient to explain aggregate 

fluctuations, have raised questions about the importance of shocks ta 

demand and, in particular, shocks to the money supply. Lonergan too 

has claimed that the money supply and its distribution are important 

causes of the trade cycle. He defines the trade cycle as an 

avoidable deviat ion from his pure cycle. 

role of money in macrodynamics. 
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CHAPTER THREE 

THE ROLE OF MOHEY IN MACRODYNAMI CS 

3.1 Introduction 

In chapter 2, Lonergan' s pure cycle was proposed as a paradlgm 

for macrodynamics--a paradigm that synthesizes the work of Hayek and 

Harrod, as representative of economists working about the t lme 

Lonergan was writing Circulation Analysis. The Kydland-Prescott 

model also offers a cycle paradigm--a paradigm of the equi 1 i bri um 

business cycle. That cycle incorporates the response of people in 

the economy to shocks to product i vity. 

shocks are part of the.ir model. 

Nei ther money nor demand 

This chapter considers the role of money in a macrodynamic 

mode!. First, the analysis wi 11 briefly review the history of money 

in macrodynamics. Second, the contributions of Austrian economists, 

whose work bears on Lonergan's framework of analysis, will be 

considered. Third, Lonergan' s own views wi Il be presented. And, 

fourth, we wi Il examine Lucas' s ( 1987) proposaI concerning the 

possibi 1 ity of including money in a Kydland-Prescot t model. 

The Lonerganian pure cycle is a growth model and thus requires 
134 a growing money supply. Because the money supply 1s exogenous to 

the model, the behaviour of money may not be synchronized w1th the 

134Recall that this view differs from that of Hayek (l941[ 1935]: 106 
footnote) who recommended a constant money supply wi th priees fall lng 
in response to product i vi ty change. 
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behavlour of real variables in a dynamic process. Productlvi ty 

shocks change the net real rate of ret urn, and thls wi Il also affect, 

in the short run, the relationship between the cost of capital 

measured by Interest rates and the money supply. Thus the process 

also appears to he susceptible to unanticipated monetary shocks. 

Lonergan' s essay (1944) begins wi th the staternent, "The present 

inquiry is concerned wi th relations between the productive process 

and the monetary circulation. It wi 11 be shown . that the 

acceleration of the process postulates modifications in the 

circulation " The dynamics or accelerat ion of the productive 

process was discussed in the previous chapter, and this chapter will 

consider the modifications in monetary circulation that acceleration 

i d t · . 135 n pro uc Ion requlres. 

3.2 Honey in classical and neoclassical dynamics 

The various early economic theories of real values frequently 

deve loped as the resull of cr i tiques of the theor i es of monetary 

circulation. Adam Smith, Quesnay and Say developed their theories of 

real value, and the equal i ty of supply and demand, in response to the 

arguments of Mercantilism, the dominant economic phi losophy at the 

time. Whi le the Mercantil ists may have been wrong in equating money 

and weal th, they were at least correct in be 1 ieving that economic 

development in the new nation states required additionai specie as a 

medium of expanding exchange, and that gold and silver for that 

Id b bt · d b f If' trade. 136 purpose cou e 0 aIne y rneans 0 a surp us on orelgn 

Hume, for one, in his arguments against the Mercantilists, developed 

his theory 1 inking quanti ty of money and price level. But he did not 

take into considerat ion the relat ionship between real economic growth 

135 Lonergan (1944: 48) 
136 

See Hayek (1984[1928]: note 26) and Lonergan (1944: 48) for similar 
comments. 
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and quantity of money. The dichotomy between the economics of real 

and monetary variables was eontinued by Walras, who used a 

"numeraire" instead of money. The use of a "numeraire" avolded 

certain of the prcblems of money, the eommodi ty priee of which 

changes beeause some of its supply is used as a medium of exehange. 

As a result, monetary economics developed more or less independently 

from general equllibr:-ium analysis. 

Following his rediscovery of the quanti ty theory of money, 

first developed by Cantillon and Hume, Irving Fisher gave the theory 

a quantatlve representation using the exchange identlty. The price 

level then beeame a function of the money supply, its veloci ty, and 

the physical volume of trade. In other words, if these three 

independent variables are known, the priee level can be determined. 

For Fisher, however, this equation held only in equil i brium, not in 

periods of transition when production and output accelerate. In 

macrodynamics, the transactions themselves depend on the money supply 

and its velocity; the indirect effects of money on the physical 

volume of trade must, therefore, be considered. 137 The concept of 

neutralityof money implies that any increase in the money supply, or 

its velocity, will only increase the priee level. From the exchange 

identi ty, i t follows that real output must be constant. Alternately, 

in terms of economic growth, when inflation and the rate of growth of 

the money supply are the variables eonsidered, the rate of growth of 

output must be constant. 

The al ternati ve approach to the quantity theory 1s the eash 

balance approach, developed by Cambridge economists. It invol ves 

looking at desired cash balances of economic agents and tends to be 

used in business cycle analyses, where deviations of output and 

priees from an unehanging potent ial output are studled. The cash 

balance approach led to a formulation of the relatlonship between 

137 Schumpeter (1954: 1102) 
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( rnoney and nominal income that i5 similar to that of Fisher; namely, 

that the demand for rnoney is proportional to nominal income. The 

difference between Fisher and the Cambridge economists lies in the 

fact that the latter rneasure veloci ty of money in terms of the rate 

of circulation of money relat ive to the rate of production of real 

income, whlle Fisher uses a transactions notion of velocity that 

rneasures the number of times rnoney turns over in the period. 

After our discussions of Hayek' s transition, Kalecki' s 

recast ing, Hicks' traverse, and the Kydland-Prescott model, we can 

now say that an increase in the product ive process precedes an 

increase in output because of a gestation lag. Therefore, because 

the increase in the productive process usually requires afJ increase 

in the money supply, it is clear that changes in the money supply can 

be out of phase wi th changes in output. These changes can therpby 

affect the ) at ter in a causal way so that money may not be neutral in 

the transi tion. 

3.3 Hayek on rnoney and the "transition" 

Hayek (t941[ 1935]) reviews the history of monetary theory and 

presents the Austrian view as a new development. Essentially he sees 

that an increase in the money supply can affect production, not only 

through a rise in the price level but als'o according to the point at 

which it enters the economy, that is, according to who receives the 

increase.
138 

He states that a change in the proportion of income 

flows, caused by an increase in the money supply, can lead to a 

change in the relative priees of consumer and investment goods, with 

consequent changes in their relative quantities in production. Hayek 

analyses the dynamic effects of changes in money, not only on priees 

138 
Schumpeter (1954:1110), for example, argued that the effect of an 

i ncrease in money 15 determined when we know "who gets the addi tional 
money, what he does with it, and what the state of the economic 
organism is on which the new money impinges. " 
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but on production as weIl. By doing 50, he intends to expand monetary 

theory to Incorporate the monetary process during the transi t ion. 

Realizing that his approach will bring monetary theory lnto the realm 

of decision making by economic agents, he proposes a new not 10n of 

neutral ity of money, one that explains how money can be neutral 

during the transition. 

Monetary theory wi 11 not only reject the explanat ion in 
terms of a direct relation between money and the priee 
level, but wi Il even throw overboard the concept of a 
gene!"al p!"ice level and substi tute for it investigations 
lnto the causes of the ch,%es of relat ive priees and 
theï!" effects on production. 

For Hayek, the t!"ansltion occurs principally through the 

increase in bank credits to producers, which makes possible a longer 

or more roundabout process oÎ p!"oduction. Following the observations 

of many before him, and quoting in particular from Malthus and 

Cantillon, he notes the presence of a lag between the increase in the 

money supply and the emergence of an addition to the supply of 

commodi t ies. He claims that for the successful conclusion of the 

transi tion, the increase in income shouid not flow to consumption 

until the new output appears. He goes on to argue that if the demand 

Îor goods increases before the supply, priees of consumer goods wi Il 

rise and that this, in turn, makes the production of consumer goods 

more profitable than the output of capital goods, thus aborting the 

transi tion. 140 

According to Hayek, for the transition to be completed 

successfully, the proportions of the money supply spent for producer 

and consumer goods must match the proportions of these goods in 

product ion. Hayek' s schemes are expressed in nomi nal terms. He 

claims that when the transition ls initiated by a change in desired 

139Hayek (1941[1935]:6-10,25) 

140Hayek (1941[1935]:18-28) 
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or VolUI.tary savings, there is no inerease in the quantity of' money 

or i ts veltJcity. And, on the real side, there is no change in land 

and labour. Bearing in mind these assumptions, Hayek explains that, 

at the end of the transi t ion, real output will have increased to the 

point at whieh there wi Il he two possible causes of a fal1 in the 

priee of consumer goods relative to that of capital goods: the rise 

in savings at the beginning of the transition, and the rise in 

producti vi ty at the end. Furthermore, Hayek contends that the priees 

of the original factors of production will have deereased relative to 

the priee of eapi tal goods, beeause of a fall in their productivi ty 

relat ive to capital goods. On the other hand, the real wage will 

have increased wi th the rise in output of consumer goods per unit 

input that occurs at the end of the transition. Aeeording to Hayek, 

factors wi Il be better off in real terms at the end of the 

transition, because the fall in goods priees is more than 

proportional to the fall in factor priees. The priees of goods fall 

when markets elear because of the rise in producti vi ty that 

increases, in turn, the quanti ty of goods produced with the original 
141 resourees. 

When the transition is ini tiated by an increase ln credits 

loaned to producers, Hayek claims that the rise in money ineorne bids 

up the priees of consumer goods, with the result that invo 1 untary 

saving occurs. The involuntary saving, when it is matched by 

investment, permi ts the transition to take place. Hayek adds, 

however, that the very fact that the saving is involuntary means that 

there must be an eventual return to the initial distribution of' money 

between consumption and saving; for Hayek, this return is the 

necessary and sufficient cause oÏ the trade cycle because it oceurs 

before the transition is complete. Al though Hayek takes i t for 

granted that the transition is usually aborted and that the 

initiation and abortion of the transition constitute a trade cycle, 

141HaYf:1< (1941[ 1935] : 48) 
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he also tries to explain how the transition can be successfully 
142 completed. 

In general Hayek focuses on the l'ole of money ln the 

transition. He associates the quantity of money directly wlth the 

number of Instances of exchange. This means that the more stages of 

production there are (that is. the less the vertical Integration in 

industries) the larger the quant i ty of money required. 

explains. 

As Hayek 

It (the proportion of money to exchangesl ls. therefore, 
not necessari ly infl uenced e i ther by changes in the amount 
of money or by changes in the physical vol ume of tradej I t 
depends only upon whether, in certain phases of the 
process of production, goods do or do not change hands. 

Hayek applies this same theory to explain why new money may be needed 

when there is a change in the process 

not because the physical magnitude of the goods-stream has 
changed, but because rnoney has been transferred from a 
sphere where the co-efficient of money transact 10~1I3has 
been higher to one where it is lower. or vice versa. 

The inevitabi l Hy of crises 

Hayek argues that one of the Inevitable outcomes of the 

transition process will be a crisis. particularly if there is arise 

in the money supply through the entension of new bank credi ts to 

producers. The cr i sis wi Il occur. he says. because the 1 ncrease in 

money demand for consumer goods rises wi th incorne. before "the firsl 

products of the new longer processes are ready. Il Thus, he stales, 

the relative priees of consumer goods wi 11 rise and the productive 

process wi Il shift to consumer goods. Producer goods wi Il remaln 

142H k aye ( 1941 [ 1935] : 50-52) 

143H k aye (1941 [ 1935 J : 63. 106) 
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uncompleted, for the fall in their priee makes their product ion 

unprofi table. As discussed in chapter 2, their priee fall resul ts 

from a rise in the priee of nonspeeific goods that ean be used at aIl 

stages of production; theyare in increased demand for the production 

of consumer goods because of the rise in priees in that sector. This 

priee rise leads to higher costs at the higher levels of production, 

making production unprofi table, with the result that it 15 abandoned. 

This process can be delayed by a co nt inuing increase in producers' 

bank credits, although, as Hayek contends, this wi Il lead to 

inflation and inevitably to credit restraint by banks. The result. 

he argues, is that new capi tal would then remain unused, a 

characteristic oÏ recessions and crises. Hence, because the longer 

productive process implies the presence of a gap between the output 

of the old productive processes and the arrivaI of a larger output 

from the new processes, and inasmuch as no reduction wi 11 have 

occurred in the consumption (which might have helped to bridge such a 

gap), the transit ion must be aborted. 

l would argue that if monetary expendi tures are proportional ta 

the real structure of production during the transition, i t 15 less 

likely that such an abortion would occur. Hayek, himself, says that 

the gap between the increase in income and the increase in the real 

output of consumer goods at the end of the transi t ion is temporary. 

Why then cauld i t not be bridged if the appropriate informat ion were 

avai lable? Hayek bel ieves that people will resist a reduction in 

their real income. Moreover he does not foresee the likel ihood of a 

sufficient ly significant rise in voluntary savings, wi th the 

attendant rise in money incomes, that would cause him to change his 

conclusion. Hayek favours an unchanging money supply as the best 

means of rnaintaining a stable econornic system. He thinks that. 

technically, the banks cannot provide the exact amount oÏ credi t 

needed to ensure a neut.-~l money supply in the transition. His view 
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is that i t was essent ial for the economy to adapt as qu1ckly as 
144 possible to the consumption and saving preferences of' lts agents. 

This analysis seems remote f'rom reali ty inasmuch as expansion 

of' real output is unI ikely to occur in an envlronment of f'all ing 

priees. Furthermore, Hayek' s distinct ion between voluntary saving 

and increase in the money supply, and their ef'fect on a transition, 

becomes blurred when one considers the possibility that savings can 

vary, once the transition has begun f'ollowing an increase in the 

money supply, and as the addi tional money becomes income and the 
145 prof'i t prospects become bet ter known. 

Hayek considers the elast iclty of' the money supply during a 

transition to be the necessary condition for the occurrence of the 

business cycle. While he acknowledges that this approach constltutes 

a monetary theory of cycles, he contends that the money supply 1s 

endogenous and 1 inked to the real economy inasmuch as expansion of' 

the money supply through an increase in bank credi t is part of the 

process of' producti vi ty increase, through the extension of the 

production process (which, in turn, requires addl tional exchanges). 

This extension is ini t iated by producers who, in general, increase 

their bank loans in order to do sa. And, notes Hayek, because the 

process of' increasing and subsequent ly decreasing bank credi ts i s 

linked to economic expansion, crises must inevitably recul'. 

Hayek (t941[ 1935]) explains that variations in demand, supply, 

and priee lead to variations in commodi ty money wi thin one country. 

as well as to increases in credit; thus, he adds, while the money 

supply is elastic. the money rate of interest tends to remain more or 

less unchanged. But, he notes, it is the elastic money supply that 

accounts f'or the f'ailure of the priee mechanism to bring the economy 

144Hayek (1941( 1935]): 79, 86, 25-26,52-53) 

145Hayek (1933:215; 1941[1935]:52) 
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{ into equi 1 ibri um. For the equi 1 ibrat ion of the trade cycle, Hayek 

recommends a po 1 i cy of keepi ng the money supply constant, even if 

this requires a fall in priees in equi librium. 146 Hayek sees that 

changes in production possibilities, other things being equal, will 

lower the generai priee level over Ume. He also notes that such a 

fall in the priee level impl ies a fall in the priees of goods in one 

country relative to the rest of the world, as weIl as a consequent 

shift in the relative quantities of money in favour of the country 

experieneing a rise in productivity. This monetary shift entails 

sorne degree of rise in the priee level of that country (from the 

lower equilibrium leveI) and, before equilibrium is restored, a fall 

in the priee level in the rest of the world. Hayek' s analysis 

appl ied to a commodi ty money standard and refleeted his preference 

for a gold standard and a policy of a constant supply of managed 
147 money. Such a policy was recommended by Hayek in spi te of the faet 

that it required a fall of priees in equilibrium. 

The role of' the interest rate 

Hayek (1933 [1928 J) at tri butes the end of the boom to the laek 

of synchronization of the effects ,)f an increased demand for cap! tal 

(based on changes in real demand and supply conditions) on the rate 

of interest, and the effeets on the rate of interest of changes in 

146Hayek (1941 [1935]: 106, footnote 1) notes that this may be difficul t 
to achieve because wages tend to be rigid. However, he sees this to 
be less of a problem than the 1 ikel ihood of increasing the money 
supply in a way that will maintain the proportionality between 
consumer and producer goods during an expansion. 

147See Hayek (1984[1928]:92-94,111-113) where he explains how the rise 
in product i vit Y wi 11 lead to a shift away from current consumer goods 
to investment for the sake of more output in the future. He forsees 
a rise in current priees as priees in the future are assumed to 
remain the same. However, Hayek' s statie view sees the assumption of 
unchanging priees as wrong. And i t would be when a fixed money 
supply is taken for granted. Then, priees must fall as real output 
rises, when the proeess is an equilibrium one. Hayek.'s view of the 
necessity of a falling priee level cornes from his assumption of a 
fixed supply of a world commodi ty currency. This assumpt ion i5 not 
necessary wi th managed money. 
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148 
the supply of money capital. In that work Hayek focuses on the 

relatlonship between changes in the money supply and changes in the 

equilibrium rate of interest, as weIl as deviations from that 

equilibrium rate. Hayek contends that these changes, al though 

distinct, are related and that together, they constltute the 

necessary and sufficient conditions for the trade cycle. 

It can be urged that those changes which are constant ly 
taking place ln our money and credit organization cause a 
certain priee, the rate of interest, to deviate from the 
equil ibrlum position, and that deviations of this ki nd 
necessarily lead to such changes in the relative position 
of the various branches 0fl.dlroduct ion as are bound later 
to precipi tate the crisis. 

Later, Hayek continues 

The situation in which the money rate of interest is below 
the natural rate need not, by any means, originate in a 
deliberate lowering of the rate of interest by the banks. 
The same effect can be obvious ly produced by an 
improvement in the expectations of profit or by a 
diminut ion in the rate of saving, which may drive the 
natural rate (at which the demand for and the supply of 
savings are equal) above i ts previous level; while the 
banks refrain from raising their rate of interest to a 
proport ionate extent, but cont inue to lend at the previous 
rate, and thus enable a greater demand for loans to be 
satisfied than would be possi bl1s8Y the exclus i ve use of 
the available supply of ~~vings. 

The increased demand for bank loans occurs because the natural 

rate of interest has increased, "that Is, that a given amount of 

money can now find more profitable employment than hl therto. Il This 

new si tuation can be caused by "new inventions or discoveries, the 

148Hayek (1933 [1928] : 77,80) 

149Hayek (1933: 126) 

150Hayek (1933: 147) 
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opening up of new mar'kets . . . the appearance of entrepreneurs of 

genius who originate new combinations " and so forth. 151 

But, as Hayek notes, "there are three elements which regulate 

the vol ume of circulating media w1 thin a country--changes in the 

volume of cash, caused by inflows and outflows of gold; changes in 

the note circulation of the Central Banks; and last, and in rnany ways 

most important, the often-disputed "creation" of deposits by other 

b k .. 152 an s. 

Hayek (969) dist inguishes the effects on prices and output of 

a once-and-for-all change in the money supply, from those of a 

continu1ng change in the money supply. He argues that , .. real ' 

factors may be distorted for prolonged periods by continuing changes 

in the quantity of money, producing a difference between what ls 

saved out of current incorne and what is spent on investment." On the 

other hand, he agrees with Hicks that "if the expenditure of the 

additional money on investment were a single non-recurrent event 

. the effects would be of a transient character. The rnoney recel ved 

by the producers of the investrnent goods would in turn be spent by 

them on other goods and gradually spread throughout the system. ,,153 

Linking monetary and real variables 

Hayek 0941[1935]) argues, that his trade cycle theory is not a 

narrowly rnonetary one because i ts explanation depends on the nature 

of the banking system. Hayek (1933[ 1928]) advocates, somewhat less 

strongly, the 1 i nk between real and monetary variables, although the 

importance of new inventions or new markets to an increased demand by 

151Hayek (1933: 168) 

152H k aye 

153H k aye 

(1933: 148) 

( 1969: 277, 279) 
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producers for loans is clearly mentioned in the discussions of both 

books. 154 

In his cornments regarding monetary eff'ects, Hayek f'ocuses his 

arguments on the issue of creation of' bank deposi ts. Il can be 

argued, however. that if one were to begin the analysls of growth 

from an initial position of f'ull employment equill brlum, banks cO\lld 

be assumed to have made full use of' reserves, wi th the resul t t nat 

any incr'ease ln bank credit would require additional reserves or an 

increase in the monetary base. In present-day economies wl th managed 

currencies, money supply ls in principle deterrnlned by expected 

aggregate demand. Whi le Hayek' s discussion of the 1 ink between the 

real transition process and an increase in the money supply can be 

retained, it is incomplete. In an analysis that starts from a 

position of equil i bri um, one should sti 11 consider the fact that 

increases in the monetary base can occur through increases in forelgn 

reserves and increases in domest ic currency through government 

policy, and that this is an essential component of an analysis of' the 
155 

transition that includes productivity change. 

3.4 Schumpeter's "entrepreneur" and his activities 

The relat ion oÏ real and monetary factors in the transition Is 

brought out MOSt clearly by Schumpeter in his volume The Theory of 

Economi c Deve 1 opment . Schumpeter uses the notion of the circular 

flow to descri be economic processes. In static equilibrium, the f'low 

is unchanging. Schumpeter describes how the circular flow expands 

154Hayek (1933 [ 19281: 166). See also Hayek (l933[ 19281: 140) where he 
states, "It has been shown .. that the primary cause of cycllcal 
f'luctuations must be sought in changes in the volume of money .... 
It 15 this element (the elastici ty of the volume of money) whose 
presence forms the 'necessary and sufficient' condition for the 
emergence of the trade cycle." 

155See , f'or example, Hayek (1941[1935]:108) and Hayek (1984[1928) 
where he considers changes in gold reserves but is against increases 
in the money supply through monetary pol icy. 
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through the creation of credit or financial cap1 taI. F1nanc1al 

capital g1ves the entrepreneur, who wishes to introduce new 

combinat ions of productive resources (land and labour), purchasing 

power over such resources that are be1ng used elsewhere in the 

economy. 

The credit theory of money 

New credIt, says Schumpeter, creates a demand before there 15 a 

corresponding supply. He distlnguishes normal credits in the 

c1rcular flow (those that create claims on the social dlvldend), from 

abnormal credits (those that create sim1lar claims, although they are 

not backed by previous productive services). Schumpeter also 

distinguishes between consumer credit and abnormal credit. He 

depicts both as inflat ionary inasmuch as they are not based on 

previous productive services. The difference is that abnormal 

credit, which is credit extended to entrepreneurs, is matched by an 

eventual increase in the output of goods and services, while consumer 

credi t Is not. Schumpeter argues that the lat ter must be removed 

From the monelary system by taxation or other means in order to 

maintain the health of the system. On the other hand, Schumpeter 

contends that the use of abnormal credi t by successful enterprises 

produces new output sufficient to match the cost of the initial 

credit pl us an entrepreneurial profi t. 

process must be deflationary.156 

But for Schumpeter this 

At the end of the transi tion, according to Schumpeter, the 

deflation occurs because of the entrepreneurial profit, which makes 

the money value of goods produced greater than their money cost of 

production; a fall in the price of goods must result. As Schumpeter 

himself states 

156 

The equivalence between the money and commodity streams is 
more than restored, the credit inflation more than 

Schumpeter (1934:106, 101, 110) 
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ellminated, the effect upon priees more than compensated 
for, so that i t may be said that there is no credit 
inflation at aIl in this case--rather deflation--but only 
a non-synchronous appearance of purchaslng power and of 
the commodities corresponding to \m which temporarily 
produces the semblance of inflation. 

This perspective on money has been called the credit theory of 

money. It assumes that abnormal credit must lead to higher priees 

because it 1s not matched by real output in the circular flow; that 

is in the initial equillbrium of that flow prior ta the transition. 

This conclusion follows from Schumpeter's complete dissociation of 

production in the circular flow from production by means of new 

combinat ions. He emphasizes this distinction by his notion of the 

entrepreneur who emerges for the purpose of initiating new 

combinations, usually by setting up new firms, and who disappears 
158 again when the expanded output becomes part of the circular flow. 

Profit during the transition 

Schumpeter develops his notion of entrepreneurial profit in the 

transition as follows 

In the circular flow the total receipts of a 
business--abstracting from monopoly--are Just big enough 
to cover outlays. . . And since the new combinat ions which 
are carried out if there is development are necessarlly 
more advantageous than the old, total receipts must in 
this case be greater than total costs. 

But entrepreneurial profit is only temporary as Schumpeter states 

157 

158 

The spell is broken and new businesses are contlnually 
arising under the impulse of the alluring profit. A 
complete reorganization of the industry occurs, with its 
increases in production, its competitive struggle, its 
supersession of obsolete businesses, its possible 

Schumpeter (1934:110) 

Schumpeter (1934:66-94) 
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dismissal of workers. and so forth . . . the final result 
must he a new equilibrium position, \'59whlch. wlth new 
data. the law of cost again rules . . 

Schumpeter links prof! t to the ephemeral existence of the 

entrepreneur a1"d to his role in "development." 

He also links profit ln its monetary form to the money rate of 

Interest. In order to undertake new combinations. he notes. 1 t ls 

necessary to acquire new purchaslng power over present resources. 

The purchasing power ls new ln the sense that i t has no basls in 

current output. 

purchasing power. 

Interest. then, is the cast of acquiring the new 

Interest must be paid to lenders out of the 

surplus output resulting from the successful new combinat ions. Thus. 

for Schumpeter. interest is an entirely monetary phenomenon that does 

not exist in a theoretical circular flow economy where "firms already 

running can be . . currently financed by previous receiptc;" or 

"the means wi th which production is carried on consist of the 

products of preceding periods . . " Interest, then, is determined 

in part by the demand for credit or loanable funds. For Schumpeter, 

interest 15 a payment made by entrepreneurs to obtain the use of 

f1nancial capital from capitalists. Because potential demand always 

exceeds supply (the lat ter being 1 imited while demand tends to be 

unlimited), Schumpeter concludes that interest must be positive. 160 

The inevitability of deflation and depression 

For Schumpeter, the business cycle is a normal outcome of the 

transition from one equillbrium ta another ln the process of 

development. The boom, according to Schumpeter. is in! tlated by 

entrepreneurs organizing new combinat ions. The first entrepreneurs 

are followed by imitators with the result that entrepreneurs can be 

159 
Schumpeter (1934:129. 131) 

160 
Schumpeter (1934:175-185) 
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said ta appear in swarms. Much like Hayek, Schumpeter contends that 

priees wi Il rise because of the necessary appearance of abnormal 

credit that draws resources into the new combinat ions. Rising wages 

will then lead to an increase in the priee of consumer goods, and the 

boom is weIl underway. With the appearance of the larger output from 

the new combinations, the boom comes to an end and priees must fall. 

The faU in priees leads ta losses by the old firms that have not 

adjusted to the new combinat ions, or by the new firms whose costs are 

tao high as entrepreneurial profits are squeezed. Schumpeter notes 

that 

trustification of economic life facilitates the permanent 
continuance of maladjustments in the great combines 
themsel ves and hence outside of them, for practlcally 
there can only be complete equi 1 i bri um if there is free 
competition ln aIl branches of production. 

The posi ti ve side of the adjustment in a depression is that 1t 

fulfils what the boom promised. 

The stream of goods is enriched, prc.duction is partly 
reorganised, costs of production are diminished, and what 
at first appears as entrepreneurial profit finiè!y 
increases the permanent real incarnes of other classes. 

Schumpeter di st inguishes between the normal depression, which 

moves the system to a new equilibrium, and a crisi~, which can result 

from excessive credi t restrictions in response ta the normal losses 

that occur in a depression. He notes that "in a modern economic 

system in which interest has penetrated even into the circular flow, 

credit may even remain permanently in circulation, in 50 far as there 

are now goods produced year aftel' year corresponding to H." While 

this effect may moderate deflation in a cl'isis, the fall ln priees in 

161 Schumpeter (1934:230-245) 
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( a normal depresslon, whlch Schumpeter distlngulshes from a crisis, 
162 must be deflationary. 

3.5 Lonergan's views on money in the pure cycle 

Lonergan's notion of the pure cycle gives formaI clarification 

to the Austrian discussion of the transition. As was presented more 

completely in chapter 2, the pure cycle is a transition from one 

equllibrium ta another characterized by an increase in the production 

of new capital goods that is followed by an increase in the output of 

consumer goods which the new capital goods permi t. It May be 

recalled that the pure cycle has three phases: a proportional phase, 

a surplus phase and a basic phase. The phases can be identified in 

real terms according to the differences in the rates of acceleration 

in the output of investment and consumer goods. When these rates are 

the same, the expansion is proportional. If the rate of acceleration 

of the output of producer goods is greater, the economy can be said 

to be in a phase of surplus expansion. A basic expansion implies a 

greater acceleration in the production and output of consumer goods. 

The proportional expansion 

The proportional expansion takes Keynes' contribution into 

account. The economy can be said to start from an underemployment 

equilibrium. AlI factors including capital goods are underutilized. 

Any positive, real or monetary, shock can start the process of 

increasing the use of available factors. On the monetary side of the 

economy, if there is a liquidity trap, a rise in the natural rate of 

interest above the money rate is necessary. This can occur through a 

cash balance effect, as discussed by Pigou, or through a real demand 

shock of government spending, as suggested by Keynes. Again on the 

monetary side, it can be assumed that because banks are not fully 

"10aned up," free reserves are available, as are borrowed reserves, 

162 Schumpeter (1934:234) 
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to provide for a rise in bank credits and an increase ln the money 

supply proportionate to the increase ln real output, untll a full 

employment equlilbrium is reached. Further expansion then requires a 

gestation period for the increase in productive capacity and a 

corresponding increase in the money supply. If the expansion 

continues, the economy must enter a surplus expansion phase. 

The surplus expansion 

The surplus expansion is the phase of the transi tion in which 

new, more productive capital equipment, or new processes, markets, or 

skills are developed. It has been called a gestation or constructon 

period. In a surplus expansion, producers generally must obtain 

increased money and credit, unless aIl expansion occurs in already 

existing firms that use only their depreciation allowances to invest, 

thereby increasing producti vity. Even in that case, new credit is 

required to extend production to ensure full use of resources. 

Lonergan defines the source of such increases in the money supply as 

the redistr ibutive functi on. The redistri but ive funct ion incl udes 

the banking system, and what Lonergan has called superposed circuits 

of government deficit and current account imbalances; these circuits 

can influence the money supply and are linked to the economy through 

~he redistributive function. Lonergan does not concentrate on bank 

credi t as the only source of an increasing money supply. He does, 

however, see the ra 1 e of the red i str i buti ve functi on as one of 

linking savers and investers. 

As the surplus expansion starts from an initial posi tion of 

full employment equilibrium at the end of the proportional expansion, 

i t can be assumed that the current money supply reflects a fully 

"loaned-up" banking system. Addi tional credi ts must come largely 

from a rise in domestic credit, through increases in the monetary 

base by central banks in response to rising real interest rates. Or 

new credit can come from a change in foreign reserves. Another 

possible source of credit is an increase in the monetary base as a 

result of government deficits, in so far as Ricardian equivalence 
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prevai Is. In a pure cycle, the increase in the money supply enters 

the economy through credits to producers, as the Austrians described. 

The monetary authori t ies can use the money rate of interest as an 

indicator, because the natural rate will vary in the transition. The 

rise in the natural rate at the beginning of the transition reflects 

the growing expectations of higher product i vity. Such a rlse would 

result in an increased demand for credit at the initial money rate of 

interest and the price level. As these real expectations are 

real ized, the natural rate of interest wi Il fall to the ini tial money 

rate, as real costs again equal real returns. Thus, if the monetary 

authori ties keep the money rate of interest constant, other things 

being equal, during the transition, they will be required to Increase 

the money supply in a surplus expansion and maintain that level of 

money supply through the basic expansion. 

The basic expansion 

A basic expansion is the "fuI filment of the promise of the 

boom" as Schumpeter descri bed i t. It is the complet ion of the 

transi t ion that resul ts in a higher output of consumer goods, from 

the use in production of the unchanged initial resources. Lonergan 

differs from Schumpeter inasmuch as he does not regard a depression 

as normal. To his way of thinking, the critical condition for the 

successful completion of the basic expansion is the presence of a 

competitive system that will ensure the full employment of resources; 

the effects of the increase in productivi ty can then enter the 

standard of living. Although a further increase in the money supply, 

already raised during the surplus expansion, is not required in the 

basic expansion, there must be a reduction in the profit share to 

reflect the shift in acceleration in production from capital to 

consumer goods. 

In a pure cycle, any rise in prices results in a corresponding 

rise in profits. Furthermore, real profits exist when more efficient 

processes are implemented. If profi ts are fully saved and invested 

in the surplus expansion, the production of producers goods will be 
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transformed and extended until, in a competitive situation, costs are 

again equal to priees. The new equipment wi 11 be used in the 

production of' consumer goods, production which must also be 

transformed and extended unt il costs equal prices. The priee level 

for consumer goods need not fall below its level at the beginning of 

the surplus expansion if a rise in money supply appropriate to the 

increase in productivity remains in circulation. The analysis 

assumes that the equilibrium money supply will be Increased so that 

the money rate of interest remains constant. The increased demand 

for credit ref'lects the expansion of the productive capacIty of the 

economy in a compet i t ive envi ronment thereby us i ng up product ive 

resources (land and labour) released by rising productivity. 163 

Lonergan contends that the fall of the consumer price Index to 

its initial level during the basic expansion, (exemplified by prIce 

decreases in particular industri~s that occur when products reach the 

stage of mass distribution), is not, in the aggregate, adapted to by 

producers because they do not have the information to distinguish 

between relative and aggregate price changes. Second, as Schumpeter 

also suggested in his comment on "trustif'ication", Lonergan argues 

that priees of inputs and outputs tend to be "sticky" because of 

contracts and market power generally. 

Lonergan' s view of the money supply would be consistent wi th 

the assumption that monetary authorities set the money supply equal 

to expected aggregate demand and supply at given prices. An 

important indicator for such a money management policy would be some 

market rate of interest. Upward pressure on the real rate of 

interest would reflect rising aggregate demand and supply, and lead 

to an increase in the monetary base in an equilibrium pure cycle. A 

163See also chapter 2, section 6 on Lonergan' s cycle of the basic priee 
spread. 
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simple illustration of this aggregate demand and supply analysis is 

given in figure 3.1 

While Lonergan's pure cycle ls an equillbrium cycle that 

results from changes in producti vit Y • the pure cycle can become a 

trade or business cycle, with real effects, when monetary shocks and 

and their distribution do not match the behaviour of real variables 

or the structure of production during the transition of the pure 

cycle. Although he sees that inflation could easily occur because of 

a lack of information and certain rlgidities, Lonergan notes that 

inflation is not necessary to the pure cycle's operation. In the 

surplus phase of a pure cycle, for instance, there is a rise in the 

priee level of consumer goods due to scarei ty. An increased money 

supply is necessary, however, and must go to producers in a pure 

cycle. While Lonergan's explanation of the trade cycle as a 

deviation of the pure cycle is essentially monetary, in the same way 

that it was for the Austrians, the increase in the money supply is 

precipitated by changes in the real economy; a scenario in which 

economic agents seek to maximize profit by using their ingenui ty to 

increase productivity. It is only when the increase in the money 

supply is excessive, or is not distributed according to the structure 

of production over the transition, that the pure cycle becomes a 

trade cycle. 

Lonergan do es not agree with Hayek in relating the quantity of 

money specifically to the number of independent exchanges in a 

vertical conception of the product 1 ve process. Nor does he 

particularly distinguish the lengthening of the process of 

production. Lonergan focuses, instead, on the surplus expansion, 

which ls a gestation period in the construction of new capital. 

While there is a time lag in Hayek's transition, just as there is one 

in Lonergan' s pure cycle, Lonergan does not appear to see' the 

lengthening of the production period as the essential factor in the 

process. He argues: 
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FIGURE 3.1 
IS-LM DIAGRAMS OF THE PURE CYCLE 

SHOVING THE EFFECTS OF A PRODUCTIVITY SHOCK 
llITH A PROPORTIONAL CHANGE 1 N THE MONEY SUPPL Y 

L. 

L 
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( . one may expect a general increase ln turnover 
frequencies in the brisk selling of a boom, and simllarly 
one may expect a general decrease in turnover frequency ln 
the lagging sales ushering in a slump. But whether one 
May expect either a boom or a slump without changes in the 
aggregate quanti ty of money avallable in the c1rcul ts, 
that 1s another questi':lg~ and to it we shall gi ve an 
answer that 1s negative. 

Thus, such changes are 1 i nked wi th i ncreases in turnover magni t udes 

and increases in the money supply to producers; 

... the functian of (increments ta) monetary circulating 
capi tal 1s ta bridge the gap between payments made and 
payments recei ved; . Now this gap increases wl th 
Increments in turnover magnitude: the greater the number 
of items the uni t of enterprise handles at once and the 
greater the priee per item handlsg, the greater the need 
of monetary cireulating capi tal. 

Austrian theories pertaining to the transition examine the 

macrodynamies of equilibrium output in an expanding economy. The 

framework of analysis of the Austrians' transition, of Lonergan's 

pure cycle or of Hicks' Value and Capital, aIl look at the change in 

output from period to period in an integrated way. In contrast 

Lucas' discussion of business cycles as weIl as that of Kydland and 

Prescott, follow the currently mainstream approach of analysing 

fluctuations around a constant equilibrium output, because detrended 

data is used. \.Je will now consider Lucas's recent discussion of 

money and business cyele models. 

164 Lonergan (1944:46) 

165 Lonergan (1944:49) 
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3.6 Lucas's monetary theories of' the business cycle 

Lucas's proposaI for a dynamic model 

In his YJro Jahnnson lectures Lucas (1987) discusses the role 

of money in cycles, using a framework of analysis that seeks to 

explain observed fluctuations in economic time series through optimal 

choices of agents in a general equilibrium model. Lucas argues that 

such a model can present the quantity theory of' money, and theories 

of inflation and interest in dynamic terms. Just as Lucas ( 1975) 

has been criticized in terms of the capabilities of the information 

structure in his monetary explanation of fluctuations, ta act as a 

propagation mechanism to explain cycles, Lucas himself has found "the 

combination of purely real shocks and the kind of propagation 

mechanism Kydland and Prescatt constructed" to be inadequate to 

explain the size of fI uctuations. 166 But Lucas regrets that his 

monetary model cannot incorporate the Kydland-Prescot t method of 

sol ving system-wide maximization problem. He sees that when money Is 

incl uded, i t adds a' "wedge of inefficiency" that prevents the 

Kydland-Prescott approach from being used. Although he says that the 

Integration of money into macrodynamic models is still beyond 

technical possibil i ties, Lucas does make sorne suggestions as to how 

the two models might be l inked. 167 

Lucas first develops some of the properties that his model 

would require. He notes that a model with exchange must have sorne 

form of spatial decentral ization. In order to match the centralized 

single commodi ty model of Kydland and Prescot t, Lucas suggest!::o that 

exchanges could be executed in these separated markets, while 

decisions are taken in a centralized market. He thus aggregates the 

166Lucas (1987:71) 

167 Lucas (1987: 86) 
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determination of priees and quantities by supposing that decisions 

about holding cash, as opposed to credit, be made at the beginning of 

the period in a central ized, complete securi ties market, Then, he 

says, the money supply is determined. It should be recalled that 

both Kydland and Prescott and Lucas consider fluctuations around a 

trend-stationary output 50 that equilibrium real output remains 

constant and 50, consequently, does the equilibrium real money 

supply. Lucas follows the mainstream economists' thinklng by uslng a 

cash-balance approach to the money supply, unI ike the Austrlans' 

incomes approach discussed previously. He looks only at portfol io 

choices of the period, in order to determine cash balances of agents 

and thus the money supply. Because he is dealing with a model that 

omits the effects of growth, productivity change, and capital 

accumulation, Lucas' primary interest is in the behaviour of demand, 

in particular the demand for money (Lucas presents his model in 

terms only of consumption goods, sorne of which are cash goods while 

others are credi t goods. However, in talking about his model in 

relationship with the Kydland-Prescott model, he explains that cash 

goods are consumption goods and credit goods are investment goods and 

labour. 168 

Lucas offers two equilibrium conditions, one of which is 

intratemporal and the other intertemporal. The first equates at the 

margin the choice between cash and credit goods. The choice of cash 

goods impl ies interest Ïoregone, in such a way that the normal ized 

priee ratio between cash and credit goods is (l+r)/l, where r is the 

money rate of interest. The intertemporal marginal condition has to 

do with choice: the weighing of a credit good in the current period 

versus a cash good in the next period. Because equilibrium output 1s 

fixed, the only risk involved is the possibility oÏ a priee level 

change. This intertemporal condition equates the additional utility 

of another uni t of credi t goods against the expected cost of the 

168 Lucas (1987:74,85) 
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consumption foregone in the next period. It ignores the posslbllity 

that such expeeted costs in the next perlod will vary when 

productivity shoeks are included in the analysis. 

Lucas' dynamic model then becomes one ln whlch the state 

variables are output and rate of growth of the money supply. He 

assumes that both are assigned exogenously. When the money supply ls 

exogenous, the priee level can be determined, and equilibrlum real 

balances (the unknown in the model) ean be found as a function of 

output and the rate of growth of the money supply. Then, because the 

equilibrium priee level is determined, the path of the interest rate 

can be determined. Alternately, when growth rates are considered, 

and if the random character of the functions of output, the growth of 

nominal money, and the inflation rate are known, Lucas' model can be 

solved for the unknown function for equilibrium real balances. 

Lucas' model ineludes money neutrality because once the 

equilibrium real balance is determined as a function of output, any 

monetary shock will be fully reflecled in a rise in the priee level. 

If shocks are serially independent, current shocks gi ve no 

information about future shocks. Monetary shocks must then be 

ant icipated in order to have real effects on the economy, real 

effects oIlly occurring through a change in the choices of households 

and firms vis-à-vis cash and credit goods. 169 

Lucas, whi le accepting Kydland and Prescott' s formulation of 

production and preference structures, introduces his securities 

market at the point al which the choice between cash and credi t 1s 

made. Lucas concerns himself wi th the question "Under what 

conditions wi 11 monetary expansions be associated with real 

expansions and when will monetary contractions be assoc1ated 

with contractions in real output and employment?" He sees that 

169Lucas (1987:82,87) 
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current monetary shocks can have anticlpatory effects and that these 

can account for real changes that occur. He prefers, however, the 

Keynesian view that monetary contract Ions have real effects because 

of sorne priee rlgidity. His view is that priees will move less than 

proportionately and quantities will change "inapproprlately." Lucas 

sees that there is a difficulty with this approach, inasmuch as the 

classical mode 1 must be modified by eliminating the assumption that 

labour markets clear. He suggests as an alternative that the 

long-run model can be classical and the short-run can be analysed 

using a sticky-price model. 170 

3.7 The Lucas and Kydland-Prescott models seen from a 

Lonerganian perspective 

1 would argue that Lueas uses the standard approach of the 

separation of long- and short-term analyses; an approaeh that has 

been used to fit the separate analysis of growth and cycles. As was 

argued in chapter 2. i t is inappropriate to dist inguish between 

factors affecting the economy in the short- and the long-run. In 

the analysis of cycles the difference between the long- and short-run 

behaviour of agents is at tributed to advaT!~e contracts in labour and 

product markets, thereby accounting for "sticky" priees. This 

approach is in contrast to that of Kydland and Prescot t, who include 

productivity shocks in their short-run model. thus marking a movement 

away from the old approach of separating the analysis of growth and 

cycles. They used a gestation lag to explain lags in priee and 

quant ity adjustment in product markets, and a distributed lag on 

leisure to proxy short-run labour supply behaviour, thus explaining 

vad ations in employment in their model as opt imal household choices 

between work and leisure. Lucas, on the other hand, explalns the 

recession in terms of priee rigidi ties and claims that "the central 

issue for a theory of nominal priee rigidity. . . Os) the information 

170 Lucas (1987:88-89) 
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agents are assumed to have about the state of the system at each 

d t 11171 a e. 

From a Lonerganian perspective, 1 would reJect the Kydland and 

Prescott view that unemployment is largely an optimal choice of 

leisure by households. While a Lonerganian would agree wi th Lucas 

that lack of information Is a factor in priee rigidi ty, he would 

contend that the lack of information about whether priee changes are 

relative or absolute, results in defensive behaviour by firms and 

households in reponse to normal reduct ions in prof! ts at the end of a 

period of expansion. This defensi ve behaviour is related to 

contracts and to consequent market power that both makes for 

stabil ity and limits the capacity oï the economy to adJust to 
172 

productivi ty changes and other shocks. 

Lucas ( 1987 ) retai ns the assumpt ion that aIl i nfol~mat ion 1 s 

publ ie but argues that, in a growing economy wi th technical change, 

the processing of new informat ion is essential and costly and that 

agents wi Il tend to economize in acquiring such new information. 

Not ing the diff!culty of distinguishing relat ive and absol ute priee 

changes in a growing economy, Lucas states, "I am retaining the 

assumption that aIl information is publ ic, but the volume of such 

. ft· . l d' dl' t ." 173 ln orma Ion lS exp 0 lng . . . an peop e are gOlng 0 economl ze. 

This assumption leads to the p05sibili ty that there i5 sorne lack of 

coordination and/or sorne money illusion leading to variation in 

priees and quant it ies. Lucas notes that this view Is ln the 

tradi tion of "economists since David Hume (who) have suspected that 

the real consequences oï monetary instabi 11 ty arise because people 

171Lucas (1987:94-95) 
172 Lonergan (1944: 85) 

173 Lucas (1987: 97) 
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misread nominal signaIs as containing information they do not in :fact 

have. ,,174 He continues 

Total dollar expendi tures also f'luctuate due to 
fluctuations in the money supply, and producers are unable 
to distlnguish, either through direct information or 
indirectly through the information conveyed by priee 
movements, whether a particular demand shift 1s a relative 
shift (to which they would li ke to respond by producing 
more) or an aggregate shift (to which they would resp~9§' 
iÏ they could, wi th a monetary units correction only). 

Hence. the not ion of money i Il usion is another factor which affects 

real output and contracts. Lucas comments that i t is empirically 

difficul t or impossible to distinguish between models in which the 

:fact that money is not neutral in the model arises :for inÏormational 

reasons (as discussed), and models in which money af:fects real 

variables in some other way.176 

l would argue that Lucas (1987) and Sargent (1976) are in 

agreement with a Lonerganian mode 1 in which the cause of the 

recession can be attri buted to defens1 ve behaviour, even though i t 1s 

behaviour that 1s responding to a lack of inÏormation. 177 Defensive 

behaviour expressed in fixed priee eontraets or monopolist ie 

praetices by f1rms leads to an economizing on the cost of inÏormation 

by "processing only those observations that materially sharpen their 

ability to make their own production and investment decisions weIl. ,,178 

174Lucas (1987: 102) 

175Lucas (1987: 101) 

1765 1 S t ( 76) ee a so argen 19 

177See Lonergan (1944:83-84) where he diseusses the anti-egalitarian 
b1as of the distribution of income needed in a surpl us expansion and 
the egal i tarian bias of such distribution needed in a basic 
expansion. 

178Lucas (1987: 97 ) 
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In a Lonerganian model, Lucas' s approach would have to include 

capital accumulation, which his model do es not. An increase in the 

money supply would need to be 1 inked wi th the growth process going on 

in real variables. In a growth framework, real balances could be 

1 inked to the growth of production, through the exchange ident 1 ty 

that reflects the quant i ty theory of money. A neutral money supply 

impl ies that changes in the managed money supply would be based on 

expected changes in output. In such instances, any effects of the 

money supply on real variables would be unanticipated. They would 

constitute monetary shocks but could have real effects. These shocks 

would be temporary and would supplement productivi ty shocks which 

would, for their part, have permanent effects on output. In 11ne 

with Lucas's discussion of the addition of money to a 

Kydland-Prescot t type of model, the deviation of the change in the 

money supply from proportional i ty wi th the planned change in output 

is fully known only at the end of the initial securities market, the 

point at which new investment has been chosen in the goods market, 

and real balances det'ermined in the money market. Expected priees 

were determined at the beginning of the period before the choices 

were made in the securi ties and investment markets. The sequential 

process could be described as follows: At the beginning of the 

period, as suggested by Kydland and Prescot t, agents percei ve a 

productivity shock with noise. (Monetary policy is based on the 

same inforJl'ation about product i vit y as 15 avaiJ able to producers 50 

that, when expectat ions are rat ional , any monetary shock wi Il be 

random. ) After the productivi ty shock has been est imated, and output 

and investment determined at the beginning of the period, the 

monetary shock can be sufficiently explained by changes in domestic 

credit and foreign funds that can be descri bed as random. 

A second aspect of the monetary shock is i ts effect on income 

distribution and this is determined as weIl once investment 15 chosen 

at the beginning of the period. For i t is then that the structure of 

production between capi tal goods and consumer goods is known, because 
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the potent ial output of consumer goods is determined by the cap! tal 

stock at the beginning of the period. The rnoney supply shock wi Il 
179 

infl uence the Interest rate, priees and output in a fami 1 lar way. 

In a conventlonal equili brium growth mode 1 , money supply ls 

generally assumed to increase wi th output at constant priees. This 

requirement creates the possibi l i ty of a monetary shock. Austrlan 

economists took an incornes approach to the quantity-theory of money 

because 1 t allowed them to consider the rnoney supply needed as output 

Increased. They also consldered the effects on distribution of an 

Increase in the money supply and money income. However, they often 

presented their ideas somewhat narrowly, in terms of a credit theory 

of money, that saw the elast icity of credit as the cause of 

fluctuations in output in an expanding economy. Thi s view of the 

role of money is insufficient as banks must be assumed to be fully 

"loaned-up" in a growth model. Still the possibility of a random 

shock to the money supply remains, when government policy and forelgn 

reserves are included as determinants of the money supply and the 

distri bution of changes in these factors is considered. 

Lonergan's notion of a redistributive function permits a 

clearer view of the process of financing supply and demand in an 

expansion. That redistributive function has the advantage of 

Incl uding both the government and foreign sectors. It al 50 keeps in 

mind the question, raised by the Austrians, as to the importance not 

only of the size of the money supply and nominal income, but also its 

distribution between supply and demand as well as between capi tal and 

consumer goods stages of product ion. 

Lucas contends that it is beyond present econometric techniques 

to include money shocks in a dynamic model that responds to 

179 
Schumpeter (1954: 1110) notes that the effects of a change in the 

money supp l y depend on who rece ives the new money and what t hey do 
with H. 
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product i vi ty shocks, when these shocks are expressed ln a framework 

of household optimizat1on that 1s sUbJect to a production constraint. 

However, he claims that producti vi ty shocks need to be supplemented 

by monetary shocks for a sufflcient explanation of aggregate 

fluctuations ln an expandlng economy. 
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CHAPTER FOUR 

DISTRIBUTION IN MACRODYNAMICS 

4.1 Classical notions of distribution 

Because they were preoccupied wi th economic growth and 

development, the classical economists considered questions pertaining 

to the distribution of income within the context of an expanding 

economy. As wi Il be discussed in section 4.2, the neoclassical 

economists' approach meant that discussion of income distribution was 

constrained by the stat ic equi 1 ibriurn context of analysis. 

Wages in classical dynamics 

Classical economi sts generally viewed wages as being cul turally 

and socially detel"mined, rather than determined by the economic 

system. Theil" concept of a subsistence wage impl ied less a notion of 

bare minimum than the fact that labourel"s were not expected to save 

or invest a portion of their incorne. 180 Theil" appl"oach to wage 

dynamics usually followed a wage-fund theory of distribution. Hahn 

(1972) summal"izes the properties of the wage-fund theol"y as follows. 

First, because production takes time, output in a given period must 

depend on decisions taken in the past. Second, if aIl the wages have 

been spent and priees are flexible, the l"eal wage bi 11 cannot exceed 

the output of consumer goods. Thil"d. inasmuch as competi tion among 

workel"s ensures that everyone is working, the average l"eal wage can 

be determined once the total output of consumer goods and the number 

of workers i5 known. It follows, then, that the share of consumer 

180Weldon (1988:34) 
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- goods in output must equal the share o:f wages in national income. ln 

other words, in equilibrium, when wages are :fully consumed, profits 

are fully saved. Although Hahn includes employment in his model, the 

classical economi sts generally did not see employment as a :factor in 

the determination of wages. Theil' assessment was that employment 

depended on the amount of capital equipment used, and that full use 

oÏ any gi ven amount oÏ capi tai equipment was taken to be full 
181 employment. 

Among the classicai economists there were dissenters from the 

view that a dynamic system would reach equi l i brium. One was Malthus 

who was developing his theory of population at that lime. Bringing 

labour supply into the model, he took the view that an increase in 

wages would only Iead to a larger labour force and the minimization 

oÏ wages. Mal thus, in his wri ting during the period aÏter the 

Napoleonic wars, also described the growth oÏ a class of rentiers, 

whose receipt oÏ interest on the large government debt was, he felt, 

distorting incorne distribution. Another dissenter was Marx, who 

argued that any tendency for wages to l'ise wouid lead to a slowing 

down of the process of accumulation, in order to maintain the profi t 

rate. Marx aiso contended that the existence of a "reserve army oÏ 

the unemployed" was a rneans of keeping the wages down. Thus we see 

that a concern regarding incorne distribution and ils l'ole in economic 

expansion was clearly present, Ïrom the beginnings of economic theory 

in the works of the classical economists. 182 
. 

Profi ts in classical economics 

The classical writers' concept oÏ profits developed from the 

notion oÏ surplus in agriculture. Historically, the Physiocrats in 

181 Hahn (1972: 89 ) 

182Marx (1933[ 18941) Volume III, Chapters 13-15. See Blaug 
(1985:250-252) for a discussion of the law of the falling rate oÏ 
profit. See also Barber (1981 [19671) :for discussion of Mal thus and 
Marx. 
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France had used the term rente for the return to land or capital. 

And rente was the word for profi t in French. 50 that profits or rent 

referred to the residual income that remained after payment of wages, 

depreciation of equipment and replacement of stocks of materials. 

Inasmuch as classical economists were ref'lecting on the early stages 

of industrial capi talism, when owners were often also their own 

managers, they made no distinction between the return to ownership of 

capi tal and the wages of management. Profits were to be reinvested, 

they said, in order to increase output and the standard of living. 

And in an expanding economy, where profi ts were reinvested, the wage 

share would rise because of the fall in profits as the number of 

investment opportuni ties diminished. The generally accepted theory 

was that the pure profits, or i ncome in excess of that requi red to 

maintain production at its present level, would only be temporary; 

the reasoning was that such profits could be bid away as new 

producers entered the market. 

Classical econornists contended that profits were the means to 

economic expansion, the residual funds that remained once the income 

required to maintain the current level of' production had been spent. 

Thus income distribution was l inked to capital accumulation. One of 

the concerns of classical economists was whether enough of the 

surplus would go to industrialists, as opposed to landowners; the 

fear was that the latter would dissipate their surplus l'ather than 

reinvest i t. On the other hand, Marx and Mal thus feared that the 

workers would get only a minimal subsistence share, ei ther because 

their numbers had increased or because of widespread exploitation and 

techno logical unemployment. Thus, they said, accumulat ion would end 

because the demand would be insufficient. Furthermore, crisis and 

revol ution would ensue because of general depri vatlon. 

Schumpeter (1954) acknowledges the possibility of the Marxian 

argument but he points out that classical economists also drew 

attent ion to the l ink betwecn profi ts and savings. Schumpeter argues 

that they believed improvements in productivity would reduce costs of 
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production, thus increasing profits. And that either the rate of 

profi ts would inerease if priees were not reduced, or lower priees 

would lead to higher savings out of a given income. Sueh additlonal 

profi ts or savings could be reinvested, and that reinvestment would 

offset teehnological unemployment, leading to an inerease in the wage 

fund to its equilibrium level. The extension of investment and 

output and the consequent disappearance of' pure profits, would ensure 

that the wage fund would remain at an equilibrium level. 183 

4.2 Neoclassical notions of incorne distribution 

The production function and incorne distribution 

Neoelassical econornists developed the idea of funct tonal 

distribution of income, according to which incorne was a reward to a 

factor of production equal to the factor' s contribution to 

production. They thereby separated the analysis of income 

distri but ion from consideration of social classes. In the 

competitive equilibrium environment of neoclassical theory, output 

was subdivided among factors involved in production on the basis of 

the value of' their marginal product. AlI parties involved in 

production recei ved their due; in that sense, then, there was no 

surplus. This analysis, used in the static analysis of an economy, 

focused on a particular enterprise and i ts production function to 

explain the rnicroeconomics of distribution. It was assumed that when 

such firms were grouped in a national economy. the process would be 

si mi lar. 

Hahn (1972) argues that the wage-fund view of distribution does 

not preclude the marginal productivity approach to distribution. He 

contends that if the money wage 1s gi ven, and firms have estimated 

the demand f'or their producls, employment is then determined by the 

183 Schumpeter (1954: 685) 
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point at which the value of the marginal product of labour inputs 

equals the wage. The money wage bill is then calculated from 

employment and the wage. On the other hand, he argues, the real 

output of consumer goods and hence the real wage bill, 1s known from 

production. Assuming that wages are fully consumed, and that priees 

are flexible, total real wages are determined. It follows that the 

equilibrium real wage share depends on the share of consumer goods in 
184 

output. 

In the neoclassical model, comparative statics of distribution 

are determined by using a product ion function approach and the 

concept of elast icity of substi tution. 185 This latter concept measures 

the praportional change in factor-use ratios, in response ta a 

proportional change in factor-priee ratios or the ratio of their 

marginal product. For the most commonly used production funct ion 

(the Cobb-Douglas), the elasticity of substitution is onej so that 

the factor-use ratios will change in proportion to the factor-priee 

changes, and the change in shares wi 11 be proportional to the 

original rat io of shares 

(4. 1) 1 = (dW/dr)/(dKldL) = (dWdL)/(drdK) = WL/rK 

where W is the wage, L employment, r the rate of return to capital, d 

i s the rate of change, and K capital stock. If factor-use ratios 

change more or less than proportionately, that is, if the elasticity 

of substi tution is greater than or less than one, the share of the 

184Hahn (1972:82) 

185Hicks (1965:293) notes that "there is no production function in 
Jevons or Marshall, Walras or Pareto, Menger or Bohm-Bawerk. There 
is in Wicksell, but he is careful to confine it to his model of 
, product ion without capital.' The originators of the 
'production function' theory of distribution (ln the static sense, 
where l st i Il thi nk that l t should be taken fairly seriously) were 
Wicksteed, Edgeworth and Pigou." 
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factor whose pr1ce has fallen will increase when the elastlcity of 

substitution 1s greater than one and fall when 1t 1s less than one. 186 

The neoclassical theory of distribution, then, was based on the 

marginal productivity of inputs when firms are operating at optimal 

factor ratios. In a competitive equ1l1brlum, wlth its constant 

returns to scale, there are no pure profits. Each factor wi Il 

receive Hs marginal product at any gi ven level of output. As Hahn 

states: 

If then we are given the suppl~, function of the various 
factors of production, their demand can be derived from 
the production functions and consumer demand functions, 
and the equilibrium distribution of income can be uniquely 
determined not only for l!ffY part icul al' industry but for 
the economy as a whole. \1 

Hahn cri tici zes the marginal producti vit Y theory for lts lack of a 

dynamic counterpart that could help to determine whether the 
. 1 . b . . t . b h d 188 eqUl 1 rI um pOSI 10n can e reac e . 

Neoclassical dynamics and incorne distribution 

Among neoclassical economists Marshall always added a dynamic 

dimension to his static analysis. For him, profi ts in equilibrlum 

were a return to management just as interest is a return to the 

owners of financial capital. He interpreted pure profits as a s Ign 

of temporary disequilibrium. As for old investments, because he saw 

profits as acting somewhat like a rent, he used the term quasi-rent. 

As well, Marshall saw that the classical economists' fear of a 

186Hahn (1972: 36) 

187 Hahn (1972: 12) 

188See aiso Hicks (1965: 172-180) for a discussion of the limitations of 
the production funct ion and elast icity approach to incame 
distribution and his citing of Hicks (1963[ 1932):335-50) where Hicks 
argues that when invent ion 1s neutral, and cap! tal and labour are 
unchanged, factor shares are unchanged. He notes, however, that this 
begs the quest ion of capital measurement over Ume. 
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faIl ing rate of prof it would be offset by technological progress. He 

saw, too, that the carriers of' economic progress were people who 
189 sought out avenues for reaping aboye-average returns on capi ta!. 

Schumpeter (1954) remarked on the confusion between the concept 

of profit used by Marshall, and that underlying Walras' statement 

about the entrepreneur "ne faisant ni benef'ice ni per'te (making 

neither profit nor loss)." According to Schumpeter, this confusion 

stems from the f'act that Marshall and Walras were thinking at 

"dif'ferent levels of abstraction. Il He argues that Marshall' s 

discussion was less abstract than that of Walras, when i t concerned 

i tself wi th phenomcna of' change and growth. In that less rigorous 

discussion, elements of monopoly were impl ied that violate the 

assumptions of perfect campet i tian. Walras, in effect, was 

discussing static general equi li brium that exc luded such elements. 

Schumpeter notes, as weIl, that profits in a dynamic framework echo 

the phenomena of decreasing costs (increasing returns) owing to 

internaI and external economies and, incidentally, to the increasing 

sizes of f'irms. Firms 

others make temporary 

that ar'e quicker and more successful than 

gains that eventually become profits. 

Summarizing Marx' 5 insight, Schumpeter concludes that profits are the 

result of a disequil i bri um, which Il is the very 1 Ife of capi talism" , 

and that pure profits are chiefly associated "wi th this 

disequilibrium on the one hand, and with decreasing costs in this 

sense, on the other." Furthermore, he sees that the process 

logically leads to 01 igopol ies of firms that have some initial 

advantage. Schumpeter, however, does not disagree wi th Marshall' s 

view that technical change and other disequilibrating events over 

time will mitigate such economic power. 190 

189 
Marshall (l96t[ 1890]:621) 

190 
Schumpeter (1954: 1049-1051) 
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Thus the considerat ion gi ven to economic development by early 

neoclassical economists, such as Marshall, was less rigorous than 

their work on statics. They retained the classical economlsts' 

notion that expansion would tend to raise prorltsj but stated that 

unusual profits would exist only temporarily, either because new 

firms could then enter an especially profitable Industry or because 

technical change would then change the environment of competition. 

They stated that firms would enter an industry until abnormal profits 

disappeared as a result of a fall in priee and a rlse in marginal 

costs due to diminishing returns. Imperfect competition, they 

argued, provided an analyt i-=al framework that allowed for permanent 

profits in excess of the marginal product of capital; nevertheless, 

their assumpti0n used in the analysis of general equilibrium was that 

of perfect competition, which meant that, in equilibrium, the ratio 

of returns to factors of production was equal to thp. ratio of their 

margil1al products. Technical change was assumed to occur, in the 

long run, at a constant rate, 50 that in equilibrium models the 

adjustment process would not be involved. 

A somewhat different interpretation of profits was proposed by 

the American neoclassical economist Frank H. Knight (1921). There 

are notes to indicate that Lonergan read Knight' 5 work which reviewed 

the development of the not ion of profi t--as surplus, as a wage for 

management, as interest to lenders of financial capital, as 

insurance, and as a reward to risk takers or entrepreneurs. Knlght 

disagreed wi th John Bates Clark who, 1 ike Marshall, saw the dynamlcs 

of change as producing a temporary profit. For Knight, the key 

source of profi ts was not the occurrence of i nnovat i on and change, 

but rather the occurrence of a divergence in the actual conditions 

from those that have been expected and on the basis of which business 
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arrangements were made. 50 that profits are a wlndfall resulting 

from the uncertainty of business planning about the future. 191 

For neoclassical economists, therefore, the existence of pure 

profi t beyond the return to factors could be explained in several 

ways. It could be the result of imperfect competition or monopoly, 

in which case selling prices would be kept higher than cost prices by 

restricting output. Or, in a dynamic framework of analysis, profits 

could be a temporary return to innovating entrepreneurs. Another 

explanation, that of Knight, held that profits could be a kind of 

windfall that material ized as a risk of doing business. The 

neoclassical economists tended to have faith in the possibi l ity of 

technical change being able ta maintain the rate of profi t; the 

classical economists, in contrast, feared that diminishing returns to 

capi taI investment meant first a rail ing rate of profi t and, second, 

an eventual stationary economy. The upshot was that for neoclassical 

economists, even though, in the short run, diminishing returns to 

capi taI investment tended to increase the wage share of income, 

innovations tended to create new sources of profit, again raising the 

prof i t share. 

191Knight (1921: 265) The fact that Lonergan read both Hayek and Knight 
suggests that he was aware to some extent of the Hayek-Knight 
controversy over profits. Hayek (1939: 88) cri t icized Knight for not 
seeing that profi ts were an "excess of total business assets over the 
equi valent of capi tal invested at the beginning of the period." 
Hayek agreed with Pigou' s view of profits as a "national di vidend. " 
Hayek (1941:89,68) aIso criticized Knight's view of capital as a 
collection of instruments, while at the same time Knight saw that the 
process of investment took Ume. It wi 11 be shown in section 4.3 of 
this chapter that, while Lonergan (1944:91) acknowledged Knight's 
windfall view of profits, along with Hayek and Pigou among others, he 
saw profits as a "national dividend" resulting from innovative 
investments. 
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4.3 Incorne distribution in Lonergan's pure cycle 

Vages in Lonergan's pure cycle 

While Lonergan affirms that raising the general standard of 

li ving is the goal of economic act i vit y, i t can be argued that he 

takes a classical perspective on employrnent and wages. Lonergan does 

not explicitly discuss ernployrnent or wages, although he discusses the 

cycle of basic income in the phases of the pure cycle or the trade 

cycle as well as the existence of a zero-incorne group which includes 

the unernployed. For Lonergan, basic income is that part of total 

incorne that is consumed, while surplus incorne is gross savings or 

investrnent. When he translates that distinction into incorne groups 

in his discussion of basic incorne cycles, Lonergan assumes that 

low-incorne groups have a higher marginal propensity to consume. He 

claims that higher incomes must be increased if savings are to 

increase and says that this tends to happen wi th the increase in 

profi ts in a surplus expansion.
192 

On the other hand, he notes that to 

reduce net savings to zero at the end of the cycle, there must be an 

egali tarian shift to fncrease the numbers in higher-income groups and 

decrease the numbers in the zero-incorne group. This step would have 

to be achieved by an increase in ernployrnent and output, wi th the 

implication of dirninishing returns and falling priees so that profit 

incorne is reduced. 

Lonergan argues that this egalitarian shift in incorne, which 

enables a basic expansion to proceed, is difficult to achieve, and 

192Lonergan's functional dIstribution of income parallels Marx's 
schernes of reproduction in which Marx (1933[1855]:571-611) also tried 
to determine the conditions for balanced cyclical growth using his 
division of production into department l (capital goods production) 
and departrnent II (consumer goods product ion). See aiso Blaug 
(1985:251) whose Marxian equations for production in the two 
departments can be reduced to the cri teria that "demand for consumer 
goods emanat i ng from department l must equal the demand for capital 
goods on the part of department II.'' This criteria is the same as 
one of Lonergan' s requirements for a pure cycle; that "crossovers 
must balance." (1944: 51) 
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that i t is usually accornpl ished through a trade cycle in which the 

rate of saving required can be reached through an adJ~strnent of total 

output and incorne shares. He sees that 

. the required reduct ion of the rate of savings is 
effected by creating losses to supply the Invulnerable 
rate of savings. From a different viewpoint one rnay say 
that the outlay of sorne firms exceeds their receipts to 
enable the outlay of other firrns to contain an artificial 
pure surplus incorne ... if at any time the rate of losses 
proves insufficient, the fami l iar rnechanisrn of fall ing 
priees, decreased total income, and increased purchasing 
power cornes into play ei ther to decrea193 the rate of 
savings or to increase the rate of losses. 

Profits and the concept of pure surplus incarne 

Lonergan's notion of profit is found in his discussion of pure 

surplus incarne. He defines pure surplus incorne first as the 

aggregate rate of return on new capi tal investrnent that occurs in an 

expanding econorny. Lonergan argues that in a stationary phase, when 

the circular flow of expenditures (receipts of firrns) and incorne 

(outlays of firrns) is unchanging, there is no pure surplus incorne, 

because in a stationary phase there is only replacement investment. 

From the point of view of expenditure, Lonergan also defines pure 

surpl us i ncome as the net aggregate 

1 t d t f · d' t t 194 re a e 0 new lxe Inves men. 

savings that are functionally 

Lonergan argues that a pure 

surplus income varies over the pure cycle. The behaviour of the pure 

surplus in each phase of the pure cycle is discussed below. 

Lonergan proposes the following formula for pure surplus income 

or pure profits, 

193 
Lonergan (1944: 100) 

194 
Lonergan (1944:98) See also Lonergan (1944:91) where he says that 

"pure surplus income need not be spent currently without effecting a 
reduct ion of total income" because of the redistri butl ve funct i on 
that can move funds to the"surplus dernand functlon where they are 
spent as new fixed investrnent." 
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(4.2) F = GH = HDI"/(DI" + DI') = Ifl/l:OI = fi/ai 

where G is the ratio of surplus incarne (DIli) to total income (DIli + 

DI'), surplus incarne being the incorne counterpart of gross 

expenditure on investrnent goods; H 1s the proportion of surplus 

incarne that is spent on new fixed investrnent ([ I-H] being the 

proportion of surpl us incorne spent on replacement Investrnent); DI Il 1s 

surpl us income or gross return to capital inputs to production; DI' 

is basic incarne or return to labour inputs; l:fl, the pure profi t 

summed over firrns, is identical ta HDI" , the proportion of pure 

surpl us income or profits in total surplus incame; IOI, ident ical ta 

total outlays (or expenditure) by firms and equal ta the total incorne 

of factors of production; and fl/Ol is the representative firrn's 
195 

ratio of pure surplus ta total outlay. As Lonergan notes, if the 

pure surplus income is not spent, the economy will sirnply not expand. 

But neither will it contract. Pure surplus incorne is a sum in excess 

of the incorne earrnarked to renew the sarne level of production; that 

is, income spent for consumer goods and replacement capi tal. 

However, the productivity change involved ln a Lonerganian expansion 

implies that fewer resources are needed to produce the initial level 

of output, which means that some resources will be made redundant 

unless the expansion proceeds. 

Implicit to Lonergan' s analysis of pure surplus income is the 

assumption that, along with real economic acti vit y, there is an 

increase in the money supply. In a pure cycle, says Lonergan, this 

h h · t d dt· 196 increase goes to t e producers w 0 Innova e or expan pro uc lon. 

This nominal change impl ies an increase in the real marginal 

propensity to save. To follow the paths of Gand H over the pure 

cycle in order to understand the causes of a trade cyc le, Lonergan 

195 Lonergan (1944:94) says that "fl/Ol may be taken as sirnply a 
representative ratio of pure surplus to total outlay among unlts of 
enterprise. " 
196 

Lonergan (1944:52) 
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assumes the equation for pure surplus income to he differentiable. In 

that case, and assuming that such pure prof! ts are maxlmlzed, we 

would set the equation equal to zero. We then have, ln equllibrlum, 

Lonergan's formula, 

(4.3) dF = 0 = HdG + GdH 

so that HdG = GdH 

when profIts are maximized. However, over the pure cycle, which ls 

an equillbrlum adjustment process over time, H and dH are both 

positive, and pure profits will be increasing slowly in a 

proportional expansion or at a rapid rate during a surplus expansion, 

when dG is also positive and G is increasing. Conversely, during the 

basic expansion, dG and dH are negat ive, wi th the resul t that pure 

profi ts also decrease. In static equi 1 i brium, or the stationary 

state, as in Lonergan' s theoretical stationary phase, dG and dH are 

equal to zero. so that the change in pure profits equals zero. In a 

pure cycle, H must also equal zero, for it fol10ws that in a 

competitive stationary equilibrium, DI", surplus income, will be 

fully reinvested in replacement capital to maintain the current 

capital stock. The cycle of pure surplus income will now be reviewed 

in more detail. 

Profits in the proportional expansion phase 

The proportional expansion is defined as a period during which 

the rate of growth of production is the same in both the capital and 

consumer goods sectors. There is no lag in production, because 

present productive capacity is underutilized. During a proportional 

expansion, the economic system moves from an under-employment to a 

full-employment equilibrium. According to Lonerg~n the proportion of 

pure surplus income will begin to rise during this period, because 

the potential for long-term acceleration is increasing and priees 

tend to rise. He explains that profits likewise increase. In a 

microeconomic analysis of imperfectly competitive firms, this 
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increase could be interpreted (in terms of a firm's profit 

maximization) as a shift in the demand curve leading to a change in 

equilibriurn output. While there would he sorne upward movernent along 

the marginal cost curve, profits would increase wl th output and 

priees. Accordingly, pure surplus incarne would rise as a share of 

surplus incorne. Once capacity is reached, and the decision to expand 

or renew capacity is taken, the rate of growth of capital goods' 

production rnust rise abave that for consumer goods, for the period of 

the construct ion lag. This period is Lonergan' s surplus expansion. 

PJ~ofits in the surplus expansion phase 

The surplus expansion phase is defined as a period when the 

rate of growth of production in the capital goods sect or exceeds that 

for consumer goods. During the surplus expansion phase, for the same 

reasons as in the proport ional expansion, pure surpl us or profl t 

rises. When costs are potent ially lowered hy the prospects of more 

efficient equipment and processes, there is a real shift to pure 

surplus. The expansion of production of capital goods ln the surplus 

phase requ ires new sa vi ngs . 

supply must increase. 

Thus, as Schumpeter also salol, the money 

If the profi ts of the consumer goods sector, whlch resul t from 

excess demand for consumer goods during the construction phase, were 

to he reinvested in the capital goods sector, income and expenditure 

flows would match the production outlays in each sector. There must, 

accordingly, be what Lonergan calls an "anti-egal i tarian" shift ln 

income to ensure investrnent expenditure proportional to the ratio of 

production levels in each stage of production. It ls 

anti-egalitarian hecause he assumes that high income earners also 

receive profits in general and that low incorne earners consume their 

income, and that, in order to increase saving, increases of incarne 

must go to high incarne earners. 
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Prorits in the basic expansion phase 

The end of the construct ion period is signalled by the output 

of new capi tal goods. The basic expansion, then, is characterized by 

a new acceleration of production 50 that the growth rate of consumer 

goods production wi 11 be greater than that of capital goods. 

Lonergan points out that as long as output is increas ing, total pure 

profit (Lftl is posit i ve. 197 But, in fact, the profi t rate (fi/oil i s 

falling, because G, the ratio of incorne in the capital goods sector 

to total income, is fall ing. Furthermore, as new capi tal investment 

reaches its lirnit with respect to other resources needed in 

production, and depreciat ion allowances rise to pay for replacement 

of a larger capi tal stock, the factor H is also fall ing. Lonergan 

notes, however, that, in the pure cycle, total surplus income does 

not fall when pure surplus income falls, because depreciat ion, the 

other element in surplus income, increases. At the end of the basic 

expansion , he says, pure surplus or net profit decreases to zero. 

The decl ine that Lonf'rgan descri bes, is consistent wi th the views of 

Marshall, mentioned in the previous section, regarding the tendency 

for pure profits ta disappear in equilibrium in a competitive 

environment (in which each industry expands production unti 1 marginal 

revenue and price equal marginal cost). 

Lonergan's view of distribution in a trade cycle 

\Jhile Lonergan's pure cycle is a possibility, the trade cycle 

is the common experience. Profi ts or net aggregate savings must vary 

wi th new fixed investment but Lonergan himself contends that, as the 

expansion in the production of consumer goods proceeds, there will be 

no mechani sm to reduce savings and profi ts ta zero. The trade cycle 

cornes about not only because some sources of surpl us income are 

"relatively invulnerable", but because the reduction in pure surplus 

income in the latter part of the cycle tends ta be borne by more 

vulnerable elements in the economy. AIso, inasmuch as there 15 no 

197 This impl ies an assumption of elastic demand and non-satiat ion, not 
1nappropriate as assumptions in aggregate analysis. 
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." offsetting investment to match the continuing rate of saving, the 

saving must then be matched by "a rate of losses", or a decrease of 

outlays, receipts, and output, so that total saving will decrease. 

Lonergan notes that it is also possible for income to decrease 

through priee decreases. He sees that the fall in pure surpl us 

income finally cornes to an end when a zero rate of change in the 

output of investment goods is greater than a negative rate of change 

in the output of consumer goods. This relationship implies that an 

increasing rate of saving is needed, so that the required rales of 

decline in output can diminish. Thus, as the contract ion takes 

place, the required rate of saving eventually equals the actual rate 

and an equilibrium is reached. The proporlionate expansion is again 
198 underway. 

Lonergan explicitly says that a rnisinterprelalion of pure 

surplus incorne is at the basis of the depression. 

the complaint is that there exists, in the 
mentality of our culture, no ideas and in the procedures 
of our econornies, no mechanisrns, directed lo smoolhly and 
equi tably bringing about the reversaI of net aggregate 
savings to zero as the basic expansion proceeds. Just as 
there is an ant i -egal i tarian shift to the surpl us 
expansion, so also there is an egal i tarian S~~g in the 
distribution of income in the basic expansion." 

That is his second statement about the business cycle, being added to 

the one about the misinlerprelation of priee changes, lhrough 

people's failure to distinguish belween absolule and relative priee 

change thal was discussed in section 3.5. These t wo el ements of 

misinlerpretalion, of the sources of priee change and of the role of 

profits, are included in the Lonerganian model of deviations from the 

198 
Lonergan (1944:98-102) 

199 Lonergan (1944: 98). See al so Lonergan (1982) where he suggests lhat 
a maxim of benevolence and enlerprise 1s needed for the basic 
expansion, just as thrift and enterprise 15 needed for the surplus 
expansion. 
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pure cycle that is presented in chapter 5. They are depicted as i) a 

monetary shock and i i) a difference between the rat io of incorne 

shares and the ratio of consumer to investment goods in production. 

Government and external deficits and income distribution 

Lonergan also discusses the effects on incorne distribution of 

surpluses and defici ts in both the governrnent and foreign trade 

sectors. He argues that the inflow of currency that results frorn a 

surplus in the balance of trade can be termed pure surplus incorne, or 

profits. Net exports, then, adjust for the need to reduce savings 

dornestically in a basic expansion. Payrnents for net exports can be 

terrned profi t incorne in the nat ional economy, thus the income 

distri bution typical of the surplus expansion can continue. The 

existence of net exports permits dornestic consumption expenditure to 

be less than the output of consumer goods in the basic expansion 

inasmuch as any potentially excess supply has been exported. 

Lonergan explains the effects of an unfavourable balance of 

trade as follows. In order to balance payrnents when there 1s an 

unfavourable balance of trade, foreign debts must increase or foreign 

holdings decrease; and there must also be a fall in currency inflows 

or a net outflow. In essence, the economy that mai ntains an 

unfavourable balance will react extrernely sluggishly to opportunities 

for expansion. Furthermore, profits are sluggish, owing to the added 

cost that borrowing to purchase the excess imports has required. 

Lonergan uses the example of capi tal equipment imports. He shows 

that profi ts accrlling because of the product i vi ty of the equipment do 

not circulate as increased income in the economy, leading to the 

phenomena of the pure cycle, but instead disappear abroad as interest 

and amortization payments, during balance of trade deficits. 200 

200 
Lonergan {1944:126-127) 
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Even though Lonergan's argument about trade imbalances impl1es 

the assumption of a fixed exchange rate, a managed exchange rate will 

present the same problem of international financial flows. Moreover, 

inasmuch as the service and amortization of foreign debt are that 

much more burdensome on the national economy when its exchange rate 

depreciates, it is clear that Lonergan's argument regarding the 

effects of trade and current account deficits on the national economy 

remains val id. For example, when the excess imports constl tule 

consumer goods, income wi Il be less than supply, and prices musl 

fall; the exception would be if there were a corresponding increase 

in consumption demand by those receiving income from foreign 

holdings, by sorne increased foreign demand for consumer goods, or by 

domest ic monetary expansion which increases domest lc demand 

temporari ly but, in real ity, only delays the adjustment process. 

Short of these remedies, domestic income and outlay in subsequenl 

periods must shrink and the economy contract 50 that the excess 
. t d· 201 lmpor lsappears. 

Lonergan discusses the case of government defici ts as anolher 

example of the exigencies of the circulation process for incarne 

distri bution. As Lonergan puts i t: "Defici t spending, and the taxes 

which sustain it, reproduce simultaneously the phenomena of bath the 

favourable and the unfavourable balances of foreign trade." He 

argues that if addi tions to consumption demand are not matched by 

goods in the final market, a rise in the price of consumer goods 1s 

necessary. Such a rise, he says, leads to an increase in profils for 

producers and therefore becomes surplus income Alternalely, if a 

direcl increase in aggregate savings has resulted from the increase 

in incarne, the surplus income can then be moved to the red1stributlve 

funct ion where, according to Lonergan, "di rectly or indirectly il 

purchases government securi t ies. Il Adds Lonergan, "Those who do lhe 

required monetary saving are bui l t into a sol id and richly endowed 

201 Lonergan (1944:125) 
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rent ier class . • Il Lonergan notes that taxation to pay the 

interest on the debt must be wi thdrawn from the circuits in each 

period, 01" the debt itself must be increased. Lonergan notes, too, 

that these interest payments must return to the circulaI" flow as 

expenditures in the basic and surplus circuits, and in a manner that 

fits the phase of the cycle; otherwise the circular flow will exhibit 
202 the phenomena of a trade cycle. 

The final section of Circulation Analysis dealing with 

"Defiei t spending and taxes" Is incomplete. Lonergan has, however, 

drawn at tent ion to the parallels between the effects of deficit 

spending and those of both a favourable and an unfavourable balance 

of trade; as such his analysis of trade is used here to extend the 

discussion of government deficit spending. It ean be argued, then, 

that deficit spending reproduces the phenomena of a favourable 

balance of trade. insofar as there is an increase in money and credit 

that enables the economy to expand. As in the ease of a favourable 

balance of foreign trade, this expansion wi Il eventually lead to a 

ri se in the out put of consumer goods. 

expansion will then buy the new output. 

Incornes created in the 

In the case of government 

defici ts. however. interest must be paid on the expanding debt, and 

these interest payments are. therefore. wi thdrawn from the circui ts. 

To prevent the circui ts from contracting. the interest income must 

also be spent so as ei ther to expand the economy through investment 

or to purchase consumer goods that have been produced. Furthermore, 

it can be argued that the negative effects of defieit spending on the 

economy are similar to those linked to a negative balance of trade. 

Like payments for excess imports, interest payrnents move to the 

redistributive function. and this money and credit must then be 

returned lo the circuits or they wi 11 contract. Such interest 

payments can be made in one of several ways: through borrowing from 

foreign countries (as in the case of a trade deficit), through 

202 
Lonergan (1944: 128. 129) 
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-- addi tional government borrowing domestically, or through the 

imposition of higher taxes. 

Lonergan notes that, in the case of government defici ts, the 

reinvestrnent of interest payments does not solve the problem of 

returning income to the circuits. He explains "that rentier spending 

of interest on domestic industrial bonds, for instance, does not meet 

the requirements of the problem," because such interest is not pure 

surplus income but part of the normal circular flow. It must, 

therefore, be spent directly, or indirectly through the borrowing of 

others, to maintain that flow. Clearly, this is less of a problem in 

a surplus expansion, when investment tends to outstrip savlngs. 

Clearly, too, a defici t of basic income in a basic expansion ls more 

intractable, because interest income on various forms of borrowing 

tends to go to high-income groups, whose marginal propensity to 

consume tends to be lower. The phenomena of government defici t 

spending, as weIl as the effects of trade or current accounl 

deficits, offer further exarnples of the tendency of free economies to 

be better adapted to surplus, as opposed to basic expansions. The 

reason is that, in such cases, the act of borrowing tends to increase 

the surplus income which, in turn, tends to be saved rather than 

consumed. 

This tendency for foreign and government deficits to drain 

income and expenditure from the circuit for conSumer goods can be 

illustrated in figure 4.1, where a circular flow of payments that 

resul ts from such factors as excess imports or excess government 

expenditures, i5 depicled. The process is initiated by flows (D2', 

D2") from the redistri buti ve function to the demand or supply 

functions for capital and consumer goods. These are funds borrowed by 

the government or borrowed by producers to obtain imported goods. In 

the first case, the basic circuit will be drained because prices will 

rise and profits will go to surplus incorne. In the second case, in 

which pr ices fall--because of the increased supply and the fall of 

income as a whole, even whi le repayment of borrowi ng to obtain the 
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R-->O' 

R-->5 

R-->O" 

R-->5" 
0' -->5' 
0"-->5" 
S' -->0" 

S"-->O" 

O"-->R 

FIGURE 4.1 

LONERGAN'S CIRCUITS OF GOVERNMENT AND EXTERNAt IMBALANCE 

(to be superimposed on ~igure 2.1) 

--+ 
> 

borrowing from redistributive function to buy consumer 
imports; interest on domestic debt 
borrowing frorn redistributive function to sell consumer 
exports 
borrowing to buy capital irnports; interest on dornestic 
debt 
borrowing to sell capital exports 
expenditure raises (or lowers) prices and profits 
expenditure raises (or lowers) prices and profits 
surplus incorne to surplus dernand (increased profits or 
debt repayrnents) 
surplus incorne to surplus dernand (increased profits or 
debt repayrnents) 
surplus incorne to the redistributive function (increased 
profits or debt payrnents) 
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net imports remains due--prices May not cover costs and a contraction 

ln the output of consumer goods will result. In both cases 02' and 

OZ" become surplus income or profi ti el ther May circulate in the 

surplus circuit (D",5") of demand and supply, or r'eturn to the 

distributive function, as happens, for example, ln the case of 

payments for imports, or when holders of surplus income purchase 

domest\c bonds. As can be seen, the bnsic circuit ls not in balance 

because OZ' has not returned as basic income to he consumed. The 

only ways by which OZ' could be returned would be i) through an 

increase in demand for consumer goods ln an expansion (and hence, in 

Lonerganian terms, a crossover from surplus supply, 5", to basic 

demand, D'), ii) through additional borrowing resulting in further 

budget deficits, or iii), if the problem is current account deficits, 

through additional borcowing abroad. 

A summary of Lonergan's views on incorne distribution 

To summarize, pure profits are a reflection of the potential 

product i v ity of the system and need to be full y i nvested to ensure 

full employment of resources. In Lonergan's pure cycle, pure profits 

will rise in a surplus expansion and fall, as the output of consumer 

goods is expanded, ~n a basic expansion. Free enterprise economies, 

however, are better adapted to sUl~plus expansions; in such contexts, 

the successful independent decisions to invest will result in 

profi ts. The decrease ln pI'ices and profi t that characterize a basic 

expansion are not as easily adapted to as are surplus expansions, 

however. First, producers do not know whcther priee changes are 

relative or absolute. Second, the l'ole of pure profits is 

misunderstood and some profit income is not sufficiently flexible as 

the situation changes. Examples of this rigidity are fixed, 

interest-income contracts, wage and salary contracts and rnonopolistic 

practices. 

Lonergan' s analysis of incorne distri butlon is 1 inked to the 

process of expansion in the real economy. As he sees i t, in the 

construction period of a surplus expansion, an anti-egalitarian shift 
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of income is required to provide the savings and investment needed to 

expand the economy's productive capacity. And once the increased 

output begins to emerge in a basic expansion, the share of net 

savings and investment must decline so as to ensure sufficient dernand 

for the increaserl output of consumer goods. As Lonergan explains it, 

expansion, deficit spending by governrnents and current account 

deficits aIl tend to create income inflexibilities that work against 

the possibil i ty of the basic expansion being fully achieved. There 

is excess supply, contraction, and depression. 

Lonergan echoes the classical economists in his irnpl ici t 

assumpt ion that wages are a function of the socially defined standard 

of living. Although he speaks of a cycle of basic incorne, he does 

not discuss wages ir.. hi::; analysis. According to Lonergan, basic 

incorne is incorne that is consumed. In 50 far as wage earners are in 

the low incorne groups, therefore, their wages are consurned. 

Lonergan' s analysis suggests the following view of wage dynamics. 

First, the money wage tends to rise wi th prices through the 

proportional and surplus expansions; this tendency is made possible 

by the increase in the money supply, in response to expected 

increases in income and output. Thus, in general, both the real wage 

and the marginal productivity of labour in production, would remain 

constant. Second, it is the margi nal product i vit Y of capital that , 
increases d\.\ring the surplus expansion, reaching its peak as new 

capital goods are put to use. Third, once the output of capi tal 

goods begins to raise the production and output of consumer goods at 

the beginning of the basic expansion, the price level wi Il begin to 

fall. (This cycle of the basic priee spread was discussed in section 

2.4) Fourth, rnoney wages cease to rise, inasrnuch as the demand for 

labour depends upon the increases in output during the basic 

expansion, 50 as ta avoid the tendency towards technological 

unemployment. fïfth, the faIl in the priee level relative to the 

rnoney wage leads to a rise in the real wage aL the rise in 

productivity is appropriated by labour inputs and as the marginal 

productivity of capital, in turn, falls ta its equilibrium level. 
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Kalecki' s recasting process and Hicks' traverse, which were discussed 

in sections 2.7 and 2.8, illustrate the rall in the marginal 

product i vi ty of capi tal . 

Lonergan' s approach to incorne distr1but ion, which links income 

shares to growth and productivity change, 15 somewhat akin to 

Pasinet ti t S work. On the other hand, the fact that Lonergan' s 

discussion of profits Is llnked to cycles suggests comparisons wi th 

Hahn' s work on income distribut ion. We must now look at the views of 

these economists on income distribution. 

4.4 Hahn and incorne distribution in dynamic analysis 

Hahn' s study of incorne distribution theory const itutes h1s 

doctoral dissertation, which he allowed to be publ ished only twenty 

years later in 1972. In the preface written just prior to 

publicat ion, he states that in his doctoral work he had postulated 

that there are "differences in the saving propensi t ies out of wages 

and profi ts." Furthermore, he says that his exploration took for 

granted that "the macroeconomic forces working on the shares in 

incorne would only be of real interest in the study of disequi libri um, 

which 1 took to be the "normal" state of a capi tal ist economy." 

While Hahn had determined that the dyn,\rnics of income distribution 

could be analysed in a partial equilibrium analysis, he had also 

found that general equi 1 ibri um analysis did not provide a rel iable 

dynarnic theory. He agrees wi th Samuelson' s cri ticism that the theory 

of equi 1 i bri um dynamics impl ied by cornparati ve staties does not 

exist. Hahn coneludes that. if the trade or business cyele is a 

typieal phenomena of free-enterprise eeonomies, "i t 15 difficul t to 

see how a comparative staties analysis ean be suceessfully applied. ,,203 

203Hahn (1972:35) 
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Hahn discusses the factors that must be 

consideration in a successful theory of macrodynamics. 

taken into 

First, he 

contends that variations in demand are limited by supply if there are 

Ume constraints on variation in supply. He says that inasmuch as 

production depends on decisions taken in the past--that 15 if wages 

are assumed to be entirely consumed and the money wage is f1xed--then 

the equilibrium wage share will be limited by the supply of consu,!!er 

goods. Second, he argues that variations in supply occur as a result 

of the operation of the accelerator. Hahn' s accelerator coefficient 

1s defined "such that a given past increase in demand evokes 

sufficient investment to supply an expected future increase in demand 

at the opt imum factor ratio." Elsewhere, he claims that "our 

investment demand schedule must be understood to show the amount that 

would be invested If any given level of income were produced It is 

therefore a purely physically determined quantity." Hahn thus 

impl ies that when supply constraints ar'e taken into consideration, 

1nvestment demand has a technical or production-function constraint. 

Yet i t may also be constrained as the resul t of expectat ions of 

future demand. The relat ionship between the product ion constraint 

and the accelerator was discussed in section 2.9. Hahn brings the 

production constrainl into prominence in his concept of the 

acce 1 erator, espec i aIl y because he vi ews demand as deterrnined 

1 t . t 1 b d d f . t t dt· 204 u Ima e y y eman or Inpu s 0 pro uc lon. 

Hahn and classical distribution theory 

Hahn notes the slmi lari ty of his ideas to classical wage-fund 

theory. The simi lari ty lies in the not ion that production takes 

Ume. When aIl wages are consumed, the ratio of consumer goods in 

output is equal to the share of wages in incorne. Thi s share wi Il 

depend Oll the relative productivities of capital and labour over 

time. In his analysis of income distribution over the trade cycle, 

Hahn allows priees to vary. He sees that, in an expansion, producers 

204Hahn (1972: 113, 114) 
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- are operating on a short-run cost curve. This assumpti on is crucial 

to his conclusion that the wage share Ïalls in the upswing. As he 

explains i t, in the Interim, because production takes t 1 me, producers 

are on their short-run cost curves and priees rise as demand 

increases. Producers are operat ing at less than opt imal Ïactor 

ratios; that is, the capital-labour ratio has Ïallen and the returns 

to the employment oÏ labour are diminishing. Real output of consumer 

goods cannot change immediately and, inasmuch as real wages are 

defined in terms of labour's own product, the wage share falls. 

Hahn's analysis of the changes in income distribution when 

innovations are included in the dynamic analysis, echoes that of 

Ricardo. He assumes constant money wages and employment. Hahn sees 

innovations being introduced during an expallsion, thus agreeing with 

Schumpeter that innovations tend not to be undertaken when t.here 1s 

excess capacity in a slump. He stresses that, in the expansion, the 

wage share will have already fallen because of priee increases, as 

discussed ahove. Innovations reduce equilibrium priees when wages 

are Ïixed in a model; when priees fall because oÏ innovations, 

therefore--as in the competitive equilibrium situation, when output. 

grows unti 1 priee is equal to the lower marginal eost.--the share of 

wages in output rlses. But, argues Hahn, the process requires that 

the increase in gross output fo llowing innovation be suffie i ent to 

offset the relative fal! in circulating capital that occurs as fixed 

capi tal rises with innovation. And there is no necessi ty for such an 

increase in output to occur. 205 

Hahn notes that Wicksell relies on competition to maximize a 

phys ical product, and on a fall of money wages to ensure full 

employment. Wicksell diÏfers here from Ricardo, who assumes a 

constant money wage. Hahn sees that Wicksell's conelusion--that the 

capi talist saver is frequently the friend of labour--simply me ans 

205Hahn (1972: 153) 
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that if investment grows more labour will be demanded. WickseU's 

conclusion is similar to Ricardo's. In response to their query as to 

whether investment will be sufficient to maintain employment, Hahn is 

optimistic. He believes that innovation encourages other producers 

to imitate the initiators.
206 

A summary of Hahn's views on distribution dynamics 

From his analysis, Hahn concludes that the burden of adJustment 

in dynamics i& borne by the distribution of income, and priees. Hahn 

notes that his analysis is close to Ricardo' s wi th regard to the 

importance attributed to the ratio of consumer goods to capital goods 

in output. He contends that inncvat ion affects the rat io of the 

marginal products of factors, as compared to the ratio in which they 

are combined in production. It also affects the propensity ta invest 

and the share of wages when the system is not in long-run 

equilibrium. And, Hahn concludes, these factors must be taken into 

consideration in dynamic analysis. 

Points of comparison between Hahn and Lonergan 

Hahn's analysis of the behaviour of the wage share in an 

expansion differs from that of Lonergan in two fundamental ways. 

First, Hahn does not consider an expansion within the framework of 

the trade cycle, ta be an optimal process. Lonergan, on the other 

hand, has_~ his discussion of income distribution on his concept of a 

pure cycle, which is an optimal process in the same sense as 

competi t ive equi l i bri um. Second, following in the tradi tion of 

general equilibrium analysis, Hahn does not include money in his 

discussion, al though he discusses priees and money wages in his 

partial equilibrium analysis In contrast, Lonergan sees, as the 

Austrians did, that Incl usion of the money supply is esse nt ial when 

analysing economic dynamics. These differences l imlt the 

possibilities of comparison. However, the dynamic process for both 

206Hahn (1972:128) 
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Hahn and Lonergan is similar. Both believe that, in expansions, the 

marginal producti vi ty of capital relative to the marginal 

product i vi ty of labour is rising, and the real rates of return vary 

accordingly. In contractions, the reverse situation prevalls. 

However, in Lonergan's pure cycle, there ls no necessity for the wage 

share to fall, if money wages keep pace with priee increases ln an 

expansion. Just how the influence of a variable money supply and the 

assumption of an optimal cycle change Lonergan's analysis will now be 

considered. 

UnI ike Hahn, who for the most part discussed the dynamics of 

the wage share during a trade cycle, Lonergan focuses on pure 

profits, or his cycle of pure surplus income, in an oplImal cycle of 

growlh. He does mention the likelihood lhat there will be a demand 

for higher wages during an expansion in which priees rise and l'Ising 

profits become notable. On the other hand, one can expecl thal money 

wages will rise with a lag as the exr~nc;ion progresses, reaching a 

peak as new capi tal goods come on stream. The fall in the wage share 

occurs in Lonergan's model because of the rise in the money supply 

consistent with increased outlays ln the capital goods sector The 

priees of labour and materials rise wi th a lag vis-à-vis the 

increases in the money supply, so that profi ts rise and the wage 

share falls. Moreover, in terms of the real shares, the potentially 

higher productivity of new capital raises, in turn, the share of 

capital, because of ils lower real cost of production in terms of 

consumer goods. Hahn also mentions the tendency for labour and 

material priees to rise in an expansion, by the end of the expansion, 

he says, the wage share will have returned to ils equilibrium level. 

This view of wage dynamics in an expansion is consistent wi th 

Lonergan' s discussion of the dynamics of the prof! t share of incorne 

during an expansion. 

During the last phase of Lonergan's pure cycle, with the 

possibi 1 i ty of technological unemployment that then exists, money 

wages will cease to increase and expansion of production and 
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investment wi 11 depend on the wi 11 i ngness to expand production as net 

profits fall. although they are st ill above their equi libri um level. 

Real wages wi Il rise. however, if output increases and priees fall to 

equi 1 i brium levels. And when full employment prevails, the wage 

share rises to i ts ini t ial equi 1 i brium level as priees and pure 

profits fall. 

Hahn' s analysis of the depression predicts a wage share greater 

t han the equ il i bd um wage share, because of the excess capac it yin 

the depression. This excess capaci ty means that the wage share alone 

equals real marginal revenue, rather than a melding of the wage and 

capi tal shares. At the end of the expansion, he claims, producers 

are moving toward producing at optimal factor ratios, 50 that the 

marginal productivity of labour is rising as new capital becomes 

available Meanwhile the increases in output mean that priees will 

fall to increase the wage share but also to turn the expansion i nto a 

depression Like Hahn, Lonergan would expect a depression to be 

accompanied by a rising wage share. His explanation would be that 

both income and profi ts fall, thereby increasing the number of people 

in low- and zero-income groups. As those in low-income groups tend 

to consume aIl their income, the wage share can be said to have 

risen. 

Hahn's work, which focuses on income distribution, does not 

explain the trade cycle, al though he does discuss how the wage share 

behaves in a contractIOn or an expansion of such a cycle. Lonergan 

explains the trade cycle as a deviation from his pure cycle or 

equilibrium dynamics That Lonergan's pure cycle generally fails to 

occur in free enterprise economies does not mean that i t is not to be 

taken as the basls for understanding macrodynamics. It is intended as 

a theoretical framework, or model, in the same way as competitive 

equilibrium 1s taken as the basis for understanding comparative 

statics. 
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We now look at Pas1netti. It 1s because Paslnettl develops an 

equi 1 i brium Îrarnework for the dynamics of incorne distri bution that it 

is of interest to compare his work with Lonergan' s. 

4.5 Pasinetti and income distribution in macrodynamics 

Sorne fealures of Pasinetli· s model 

Pasinetti develops a general equllibrium model 
207 

production sector is vertically integrated. 

ln which each 

By using 

vertlcally-integrated sectors, Pasinetti hopes to achieve a labour 

theory of valup in which he can distinguish three kinds of labour. 

direct, or the labour input; indirect, or the labour required to 

replace capi tal stock, and hyper-indirect, which 1s the lubour 

required to expand capital stock at the rate of growth of population 

and technir.al change. Pasinet t i contends that the price of a 

consumer good must reflect the costs of these kinds of labour. 

Pasinetli wants to make it quite clear that profits arise from the 

process of gro'.lth and '.Ihen the productivi ty of labour 1s increased. 

If growth and technical change are zero in a sector, for example, the 

price of the consumer good wi Il not incl ude pure pro fi t 

Thus Pasinetti gives his priee system two roles instead of Just 

the usual one. The first, labelled the "decentralized-decision-

process" function, enables producers to chol)se to use the inputs in 

production to ensure that such production is efficient The second, 

the "income-distri bution" function, separates the '.Iages and profits 

that are returns to labour, from the commodity priees that are 

payments to earlier stages in the production process.
208 

207pasinetti (1981: 113) 

208This dist inction corresponds to the Lonergan (1944: 1) distinction 
between the role of the priee system in regulating strateglcally 
indifferent decisions and preferences and i ts role in economic 
dynamics. 
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In the tradition of Malthus and Marx, Pasinetti criticizes 

classical approaches to growth and von Neumann's growth mode!. He 

eontends that elassical economists were only coneerned wi th dupply 

side features and did not take into consideration the changes in 

demand that are requ1red in an opt imal growth mode!. In his own 

model, the demand side 1s considered. He seeks an opt i mal growth 

rate to be achieved "by follow1ng the sectoral rates of expansion 
209 indicated by the structural evolution of consumer demand. Il 

Pasinetti resolves the problem of evaluating labour services 

over time by using a composite commodity as a numeraire. He calls 

that commodity the "dynamic standard commodity. Il He argues that 

results ean be obtained for a dynamic model, if one takes the 

movement of one variable as fixed He therefore takes the priee 

level as fixed and allows relative priees to vary. Pasinetti links 

the dynamics of the real wage to the dynamic standard commodi ty, 

which is his numeraire The dynamic standard eommodi ty is a 

composi te commodi ty, defined in terms of the weighted rates of change 

of the labour requirements of its components. These requirements, 

says Pasinetti, will decrease with the rate of growth of labour 

produet i vi ty. And, aceordlng to Pasinett i, the growth rate of 

produetivity in the production of the dynamic standard commodity is, 

therefore, the weighted average of the rates of productivity change 

for aIl commodities. The rate of growth of the real wage is then 

taken to be equal to the rate of growth of produeti vi ty of the 

standard commodity, or to the standard rate of growth of 

d t · . t 210 pro ue l VI y. 

For Pasinetti, the key to equilibriurr, in a situation of growth 

and technical change is that the demand coefficients rise at the same 

rate as the teehnical coefficients fall. Pasinetti sees this inverse 

209pasinetti (1981:123) 

210pasi net ti (1981: 105) 
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relationship as the only way in which aggregate demand can remain 

sufficiently responsive as technical change increases output pel' man. 

However, his assumpt ions about the structure of demand for 

necessi t ies, l uxury goods and inferior goods imply eventual 

sat ura t i on of demand. For Pasinet t1, therefor'e, sufficiency of 

aggregate demand means that employment cannot be maintained at 

earl ier levels and that leisure for the representat ive household must 

increase as a partial expression of the rise in the real wage or 

standard of li ving. 211 

Incorne shares in dynamics 

For Pasinetti, both the real wage and profit rates are 

macroeconomic concepts. To his way of thinking, the real wage 

depends OD the physical productivity of the economic system as a 

whole, inasmuch as i t is the vector of physical products that ls 

consumed. Pasinetti argues that technology determines the "helght of 

pel' capi ta income,OI whi le preferences and populat ion size determine 

the phys ical quant it ies produced. In his model, he makes technical 

change, population and preferences exogenous. These exogenous 

Elements determine the priee structure and the level of real income. 

Pasinetti sees the dynamics of the profit and real wage rates 

as dependent upon. respectively. the rate of change of productivity 

and the level of producti vi ty. Al though he sees that the rate of 

growth of productivity is the basis for the rate of growth of demand, 

Pasinetti tends to emphasize the role of per capita demand ln 

determining profi ts and investment. Thus he uses an accelerator view 

of investment. one which, he says. depends on the rate of growth of 

demand in each sector But as the rate of growth of demand depends 

on an exogenously gi ven rate of technical change and populat ion 

growth, one can argue that, for Pasinetti as weIl, the technical 

constraint is normat i ve in his accelerator. 

211pasinet ti (1981: 89) 
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This equal ity of the rate of growth of productivity and the 

rate of growth of per capita demand foilows from Pasinetti's 

equilibrium condition. His explanation is that once the rates of 

growth of populat ion and producti vit Y are known, one can determine 

first the profit rate, and then, by summing profits for aIl goods and 

dividing by total output. the profit share. Pasinetti argues that in 

equilibrium growth there i5 a natural rate of profit that becomes 

part of the priee of any growing economic system that uses capital 

goods in product ion. When there i5 a rise in product i vi ty in the 

production of a particular commodity. that commodity. says Pasinetti. 

becomes more expensive for the community as a whele te produce. This 

phenomenon occurs because the sector requires extr-a capi tal goods to 

expand production; according to Pasinetti' s model, hyper-indirect 
212 

wages must ther-efore be incI uded in the priee of the final good. In 

Pas i net ti 's mode l the wage share then becomes the residual. Thi s 

approach corresponds to Hicks analysis of the traverse. during which 

the takeout. or profits. is constant and wages are a residual. 

However, in this explanat ion, Pasinetti differs from the classical 

economists. who determlned the wage share first. from the output of 

consumer goods as weIl as the gi ven money wage and the level of 

employment, and then took the balance of output to be the surplus. 

Whi le the classical economists' approach deri ved from the exogenous 

determinat ion of the money wage in the classical model, Pasinetti' s 

sy::>tem defi ned prof i ts as gi ven by the exogenous rate of technical 

change, population gr-owth rate, and preferences. His approach leads 

to the distribution of productivity gains to wages, by claiming for 

wages any income or output that has not been reinvested to increase 

productive capacity. Pasinetti also argues that, in his system, it 

can be shown that when full employment and full capacity prevail, 

total pr-ofi ts are equal to total savings and total wages equal total 

consumption. This dual i ty depends upon his equilibrium 

212pasinetti (1981: 129) 
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condi tion--that changes in productivi ty are matched by changes in 

demand. 

As for the equali ty of the interest rate and the prof! t rate in 

equil i bri um, Pasinetti explains 1t as follows. For the owners of 

capital, interest payments constitute the change in producti vi ty of 

labour that has occurred during the period. For Pasinetti, t.his 

return to capital, that is equivalent to the increase in 

productivity, determines the natural rate of interest. But equality 

between the rate of interest and the rate of prof! t depends on a 

corresponàing rise in demand for the final output in the vertically 

integrated sector. 

Pasinetti's viewof income distribution follows from his dictum 

"Commodi ties cannot appropriate the commodi t ies that come out of 

them. Only man can." It follows that 

1 n each pri ce (of each consumpti on good) , the repl acement 
component and the pro fi t component thereby appear as 
perfectly symmetrical and as fulfi Il ing the same funct ion 
of computing amounts of labour indirectly required 
elsewhere in the economic system for the equilibrium 
production of that particular consumption good. They both 
represent charges made in order not to violate the basic 
principle of equ~13 rewards for equal amounts of 
homogeneous labour." 

Labour productivity is a technj cal 

possi bi 1 i ties. Profi ts only form part 

constraint 

of priee 

on 

when 

output 

labour 

produeti vit y is increasi ng so that the new investment needed to 

maintain full employment equilibrium can be made. 

Pasinetti sees that, in capital ist economies, profits that 

constitute capital ist savings or the savings of those who own the 

213pasinet ti (1981: 132) 
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means of production, are not fully relnvested. For Pas inett i the 

problem does not lie with the acti vi ty of household saving, but with 

the fai l ure of firms to reinvest profi ts. 

Pas i nett i ' s mode l 15 an equi 11 brl um growth mode 1, and he 

discusses cycles only briefly. He sees the causes of the cycle in 

the indi vidual' s unsteady rate of learning about new preferences as 

income grows with the steady growth of productivity. But it 15 not 

clear why, if the increases in income from changes in productivity 

are steady, people have not learned to foresee higher incomes and 

plan accordingly. To explain this phenomenon, Pasinetti introduces a 

lag in the construction of new capital goods, during which demand is 

not satisfied. He explains, then, that the cause oÏ the cycle cornes 

from the ppriodic variation in demand. In a slump, there is a need 

to find new out lets for demand. In a boom, there is a lag in 

increasing productive capaci ty and demand remains unsatisfied. 

Contrasts between Lonergan and Pasinet t i 

Pasinetti develops a general equi l i brium analysis which, 

through the inversely proportional variation in technical and demand 

coefficients, becomes adynamie model. Thus Pasinet t i' s paradigm for 

economic dynamics is equilibrium growth; cycles, he would say, are 

deviations from steady growth that occur wi th technical change when 

demand fai ls to keep up wi th output, owing to the learning needed to 

modify demand and owing to the lag in construction oÏ new equipment. 

In his equilibri um model, priees are constant; the real wage rises 

wi th the economy-wide, average rate of growth in product i vi ty. As 

weIl, profits are directly proportional to th~ rate of growth of 

population and product i vi ty. According to his analysis, business 

cycle variation stands as a necessary disequilibrium process, one in 

which demand growth cannot keep up wi th potential growth rates of 

product i vi ty and populat ion Pasinet t i does speak oÏ a construct ion 

lag in a cycle, during which demand would exceed output, but he did 

not bring such a lag into his mode!. 
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Pasinetti' s model of the business cycle is somewhat similar to 

that of Lucas (1987) (discussed in section 3.6) that in a growing 

economy experiencing technical change, and one in which the 

information is exploding and is costly to obtain, there must be a 

period of disequi libri um while learning catches up. 

states 

As Pasi net t1 

But the amount that can be learnt wi thin each period cf 
t ime is not infini te; which means that al though the 
process of learning itself can go on ad infinitum, the 
rate at which i t can go on i s limited. . In these 
cases, investment decisions wi Il tend to be postponed, 
which means that the total amount of actual investment 
wi Il drop and cause total effect ive demand to fall short 
of the technical possibilities of production. . The 
learning process it (technological change) entails can by 
no means be taken for granted, al though there i s no 
Inherent impossi bi l i ty in human nature of carrying i ton. 
Difficulties do arise because periodi 21 ,fccelerations of 
this process of learning are required." 

Pasinet t i • s theories resemble those of Lonergan, i nasmuch as 

Pasinet t i focuses on the balances needed between income flows and 

production flows in a dynamic framework. Pasinetti' s explanation of 

income shares is also similar to Lonergan's, in that Pasinetti sees 

profi t as a function of growth and producti vit Y change, as well as a 

measure of the investment needed to implement such change and to 

extend product ion to maintain full employment. But because 

Pasinetti's model lS based on multi-sector general equilibrium, he 

does not extensively explain the behaviour of income shares over the 

period of adjustment in the short l'un. Mor'eover, he sees growth due 

to population and producti vi ty change as proceed i ng al a constant 

trend rate. For both writers, then, technical change is exogenous 

and a determinant of investment; for Pasinet t i , however, the 

investment demand may prove insuffi~ient to achieve the potential of 

technological change. 

214pasinetti (1981:2242) 
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Lon~rgan, on the other hand, takes his pure cycle as a parad1gm 

of growth. His assumption is that changes are in1tiated and then 

tend to spread through the economy creating an expansion, first in 

the production of capital goods and then in the production of 

consumer goods. For Lonergan, potent iai producti vi ty change ls 

determined by Investment and the problem lies in the adJust Ing of 

incorne shares to the lags in the process by which such change ls 

implemented. 
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CHAPTER FIVE 

MODELLING LONGERGAN'S 'CIRCULATION ANALYSIS' 

5. 1 Introduction 

The last three chapters of this dissertation have posited the 

ideas underlying the macrodynamics of' Lonergan' s Circulation 

Analysis, and aIl under the umbrella of three major areas of 

economics that were stressed by Lonergan: production and exchange, 

money, and distribution. As far as production ls concerned, 1 have 

argued that Lonergan would concl ude that investment usually 

incorporates technical change, that (at full employment) a change in 

real output requires net investment, and that the construct ion lag in 

the production of new capital goods that precedes sueh inereases in 

real output, needs to be considered in macrodynamics. Wi th regard to 

money, 1 have said that Lonergan's position was that while money 1s 

neutral in equilibrium growth, it is frequently not neutral during 

adjustments to changes in productivi ty and growth when the 

distri bution of new informat ion is unable to keep up, or when priee 

changes are misinterpreted. In chapter 4, 1 noted that incorne 

distri bution varies in adynamie process and that this variat ion is 

part of the adjustment. Therefore, when the relat! ve priee of 

capital and consumer goods changes during the process of short-l'un 

adjustment to growth and producti vit y change (although the long-l'un 

priee level can be constant in an equilibrium, or pure-cycle, growth 

process), income distribution, expressed in nominal terms, wi 11 be 

affeeted. It will aIso be changed byany monetary shock that occurs. 

The task of this chapter is twofold. First, the arguments 

presented in the Iast three ehapters will be synthesized in a 
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macrodynamic model and sorne properties of the model 

We will then look at recent econometrlc research flndl ngs 

that appear to of'fer new ways of' interpreting economic fluctuations, 

in order to consider the relationship between these findings and 

those of' a Lonerganian model. Finally, the resul ts of slmulating 

the model with dlf'ferent lags and parameter values will be dlscussed 

in the appendlx. Graphs and tables of' the simulations are presented 

there. 

Production in a Lonerganian model 

Part A of' chapter 2 discussed the wark of' key economl sts of the 

1930s who were influent laI in the development of' the malnstream 

paradigm for macrodynamics. Hayek, for example, thought that changes 

in the structure of production, lags, and money were central to an 

explanat ion of dynamics. On the other hand, Harrod and Hicks thought 

that changes in production depended on changes in relati ve priees; 

whi le lags and money could be neglected as being of no fundamental 

importance. The notion of equi 1 ibrium growth, that could be measured 

stat istically as a trend line, emerged. It was thought that cyc les 

could then be studied separately and analysed using detrended data. 

But subsequent to these debates of' the 1930s, the economlsts' 

attention veered somewhat--away from the Austrian preoccupation with 

production lags and money--to a concern with the equilibrium growth 

theory, where analysis could proceed in real terms. Of course, the 

fact that cycles were of only minor importance during the three 

decades after World War II also tended ta di vert the attention from 

cycle theory as such. Economists began to base their stabilization 

pol icies on Keynes' General Theory and consequent developments. Wi th 

post-war economic deve lopment, theories of growth dynamics became 

increasingly important. Gradually, however, macroeconomists such as 

Hicks (1973, 1965), Kaldor (I960[ 1957]), Kalecki (1972[ 19631. 1971) 

and Solow (1987, 1957) started to look beyond equil ibri um growth, 

wondering whether their theoretical models should not include sorne 

analysis of the effects of changes in technology, as weIl as the 

distribution of t::,penditure between consumption and saving (and 
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Investment when 1 t does not equal saving), on the process of growth 

from period to period. 

Furthermore, in chapter 2 1 argued that the development of 

macrodynamics had been skewed because of the designers' preoccupation 

with priee effects, as weIl as their neglect of supply constraints to 

economic growth which, lhemselves, influence priees. 1 pointed out, 

too, that i t was Lonergan who, at the time, contended not only that 

production dynamics are a technical constraint on the priee system, 

and one that must be considered when the population' s response to 

price changes is analysed, but that ignoring lags and money 

undermines macroeconomic analysis. In part C of chapter 2, 1 also 

considered the efforts of Kaldor, Kalecki, and Hicks to link 

technical change and the analysis of growth and cycles. Only Hicks 

(1973) paid attention to the construction period for capital in his 

neo-Austrian model, when he allowed for a single-period construction 

lag. He did not, however, Incl ude price effects. This present 

thesis therefore argues that It was the fact of the dominant paradigm 

of equilibrium growth'not allowing room for lags that lay behind the 

failure to consider the gestation lag. Figure 5.1 offers evidence 

for the existence of Lonerganian surplus and basic expansions, in the 

annual growth rates of investment and output of consumer commodities 

Oncluding inventories), for Canadian data from 1947 to 1981. 

l also argued that the omission of the supply constraint from 

the theoretical considerations occurred because of the emphasis 

placed on demand in Keynesian theory. As proposed in section 2.10, 

the supply constraint of the Austrians, or Hayek' s supply mult iplier 

or capital-output ratio, was inverted to become the Keynesian 

accelerator and a determinant of investment demand (often wi th a 

lag). 

l also contended in chapter 2 that the cycle model of Kydland 

and Prescott, which Is based on a growth model and includes a 

construct ion lag, goes a considerable way toward bridging the gap 
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between the analyses of growth and cycles. The Kydland-Prescott 

model is based on the presumption that cycles are an optimal response 

of the economic system to exogenous changes that affect supply, and 

that a cycle ean be explalned by the construction lag and a parallel 

response in the work-Ielsure choiees of households to changes in 

their wealth. 1 also argue that Kydland and Prescott' s approaeh to 

technology can he used to model Lonergan's pure cycle. Because their 

model is in a growth framework, they consider money to be neutral. 

However, they assign room Îor short-run priee adJustments in the 

model, while keeping long-run priees constant as in an equilibrium 

growth model. Their model differs, then, 

inasmueh as i t does not take money and 

account. 

from a Lonerganian model 

income distri bution into 

The dlfferences between the technology of the thesis model and 

that of the Kydland-Prescott model are two. First, the 

Kydland-Prescott mode 1 views inventories as optimal, whi le a 

Lonerganian model does not. Lonergan, however incl udes unsold output 

in production, as do Kydland and Prescott. Clearly, al though some 

rise of inventories is desirable in an expansion, any increase in 

inventories of finished goods should be distinctly 1 i mited in a 

profi t-maximizing environment. Second, in a Lonerganian pure cycle 

model, demand is expected to equal the variat ion in output of 

consumer and producer goods, with the saving l'ate adjust ing to the 

phases of the cycle through variation in pricE' and proÎit, rather 

than output, over the cycle. During the pure cycle, absolute output 

of consumer goods does not decl1ne, but their output growth rates ean 

increase and then decrease. 

The Kydland and Preseott model has been the topie of much 

discussion reeently, the principal criticisms being that their 

specification of household behaviour and consequent labour supply and 

household demand is inappropriate, and that changes to supply are an 

insufficient explanation of cycles. Lucas (1987) also expresses this 

view, in his argument that money has to be included in the model, 
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- even though he do es not see how thls can he done, gi ven the known 

econometrlc techniques. Summers (1986) also disagr ees wl th the 

Kydland and Prescott model, saying that 1 t does not explain the 

persistence and size of the unemployment cohort. But the current 

efforts being made to develop ways of distinguishing econometrically 

between demand and supply shocks to the economy may weIl yield a way 

oÎ meeting both these criticisms. These eÎforts include Lucas' s 

(1987) writings (discussed in sections 3.6 and 3.7), as weIl as the 

models that will be discussed in the upcoming section 5.2. 

Honey in a Lonerganian model 

Chapter 3 considered the role of money in growth and cycles. 

Whi le a monetary theory of ÎI uctuat ions is nothing new, eeonomic 

growth has tradi tionally been analysed in real terms, because money 

is neutrai in an equilibrium growth process. The Austrians' practice 

oÎ inci uding money in their more general work on the dynamics of 

development led them to a monetary view oÎ fluctuations. Their 

writing was done prior to a separation of the analysis of growth and 

cycles in stat istieal research. Modern business cycle analys i s, 

which eonsiders cycles as phenomena distinct Îrom growth (represented 

in this dissertation by Lucas) sees monetary shocks as one 

explanat ion of procycl ical movements in priees and output. There has 

been dissatisfaction over the years, however, wi th an entirely 

monetary explanation of cycles; the problems being the need to 

explain the persistence of disequilibrium, as weIl as the 

disagreement concerning the appropriateness oÎ government policies in 

compensating for cycles. 

A major part of the cri t icism can be interpreted as concern 

about the general fai 1 ure of the 01 der Keynesian approach to take 

factors affect ing supply into considerat ion. New classical 

economists have tried to correct this bias. And the emphasis on 

supply factors as weIl as on the dynamics of the adjustment of suppl y 

to productivity change and growth, discussed in part D of chapter 2, 

has also increased generally during the present decade. 
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The discussion of bath Lucas' s work, in chapter 3, and the new 

econometrlc research directions, in section 5.2, suggests that it may 

weIl be possIble to distingulsh a monetary from a productivlty shock. 

The Ïact that Kydland and Prescot t allow for a two-stage shock in 

their model may actually mean that i t Is possible to add the 

non-neutral effect of money to a macrodynamic mode 1 , as a second 

shock, after the making of Investment and pol icy decisions concerning 

the money supply at the beginning of each period. Bennett McCallum 

(1986), Blanchard and Quah (1988), and Campbell and Mankiw (1987), 

among others, have aIl discussed ways of distinguishing diÏÏerent 

types of shocks in econometric work. 

Incorne distribution in a Lonerganian model 

Income distribution is important to macrodynamics, as classical 

economists have made clear, and the subject has been discussed in 

sections 4.1 and 4.2. Lonergan also considers income distribution to 

be crucial to equi 1 ibrium adJustrnent in dynamics, as shown by his 

emphasis on the behaviour oÏ profi ts and priees during the cycle and, 

consequent 1 y, on real wages as we Il . 

This dissertation, because oÏ its focus on dynamics, has chosen 

to rely largely on Hahn (1972) and Pasinetti's 098U work for lts 

discussion of the l iterat ure on income distribution pertinent to 

Lonergan's work. For example, Hahn's review and analysis of income 

dislri bution in macrodynamics has sho\om that when the economy is in 

equi 1 i brium, the wage~fund approach of classical economists is often 

identical to that of the mainstream theorists, with lheir marginal 

produetivityapproaeh. Moreover, Hahn's view--that adjustmenl in 

macrodynamles ls borne by income distribution and priees, rather than 

solely by overall income and priees as presented by Keynes in The 

General Theory--is consistent wi th Lonergan' s emphasis on a cycle of 

pure surplus income as weIl as Lonergan's cycle of basic incorne as 

put forth in Circulation Analysis. 
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Pasinetti's ideas on income distribution are also consistent 

with a Lonerganian analysis, inasmuch as his fixed "variable", and 

flexible "parameter, Il model draws attention to the l1nk between the 

reduction in costs implied by technical change and the Increase ln 

demand required by expanding output pel' man. ln particular, again 

much as happens in Lonergan's model, Pasinetti's model offers a clear 

"technico-normative" view of profits that are in excess of returns to 

management, to risk, and to the use of capital. unlike the classical 

economists, who saw profits as a residual, Pasinetti sees profits as 

determined by technical change, whi le wages are a residual. In other 

words, he contends that what is not invested in technical change and 

growth must be consumed. The fact that Pasinetti's model shows a 

rise in the real wage wi th producti vit y, when prices arC' constant, 

impl ies that the money wage must rise to maintain demand. By making 

wages a residual, therefore, the system must ensure that wages do 

rise with producl i vit Y so as to reach a competitive equi l i bri um. 

Classical economists took for granted a fixed "subsislence" wage, one 

that determined the wage fund once the vol ume of product ion was 

knov.'r: . But while they were concerned in their time with directlng 

the surplus to investors, rather than landowners, ln order to develop 

the wealth of nations, Pasinetti, writing now, is more interesled ln 

directing development so that the standard of 1 i ving of society as a 

who 1 e can be rai sed. 

Pas i net t.i ' s mode 1 does not i ncl ude 1 ags, for i t i s a general 

equilibrium model in a framework of equillbrium growth. Moreover, 

his natural profi t rate is constant, because the technical change ls 

constant. Pasinetti differs, then, from Lonergan who flnds income 

distri bution and, consequently, the natural rate of profl t to be 

cyclical in nature. All in all, Lonergan's views are closer to those 

of Hahn, for Hahn' s discussion of distribution over the trade cycle, 

as weIl as hls explanation of the rise and fall of the wage share 

wi thi n the trade cycle, are analogous to Lonergan' s explanat 10n of 

distribution within his pure cycle. 
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Pasinetti's model, then, can be said to explain the 1'unctioning 

of the basic expansion in much the same way as have Kaldor' s 

technical progess function, Kalecki's recasting, or Hicks' traverse. 

In each case, these authors were concerned wi th the increase in 

output pel' man that resulted from a rise in product i vi ty and the 

consequent need to reinvest profits to maintain full employment and 

to move the econcmy to a new position of general equilibrium at 

higher capital and output per man. Hicks assumed that profits were 

fully reinvested during the traverse, lettlng wages (ln his 

full-employment version of the traverse) absorb the rise in output 

due to product i vi ty change. Simi larly, Pasinetti contended that 

natural profi t is equal to the labour required in the production of 

new capi tal stock that resul ts from innovat ion and growth. However, 

Pasinet ti foresaw difficul ties in completing the process because 

profits are not fully reinvested and demand does not al ways adjust 

rapidly to changes in supply. 

The focus of these economists on what Lonergan calls the basic 

expansion is correct from a Lonerganian viewpoint for, according ta 

Lonergal"l, that is the phase of the cycle during which income 

distribution adapts less easily because incomes and priees are 

sticky. Furthermore, there are no constraints on supply adJustment, 

such as exist in a surplus expansion or a construction phase, and 

both quantity and priee can adJust. Fir.ally, during a cycl ical 

upswing that precedes the basic expansion, profi ts, money incomes, 

and prices tend to rise. In a pure cycle, such increases are largely 

owing to scarci ties in the construction period. According to 

Lonergan, then, at the end of the construction period, once the rate 

of growth in the production and output of consumer goods has become 

greater than the rate of growth in the product ion and output of 

capItal goods, priees and profits must fal! and, if full employment 

is maintained, the wage bi Il wi Il remain constant. The reason 1'or 

this pattern is that exeess demand disappears as supply increases 

and, unless income distribution adjusts so that the rate of growth of 

demand corresponds to the rates of growth of output in the consumer 
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and capital goods sectors, the recastlng will not be completed in 

such a way as to both maximize output pel' man and maintain full 

employment. This outcome requires a fall in the priee of output to 

equilibrium levels, as output rises. 

On the other hand, from a Lonerganian perspective, the 

preoccupation of classical economists was wi th the surplus or 

construction phase of the expansion. It can certainly be argued that 

the occurrence of surplus expansions would be more of a problem in 

the early (rather than the late) industrial period because or the 

small size of the surplus. The problem was to ensure sufficlent 

surpl us to increase product i vit Y and capital per man. The que!'i t ion 

of a rising real wage was less important than the search for surplus 

from product ion to reinvest. However, such discussion of the basic 

and surplus expansions has often been couched in terms that reîer to 

the very long run. Kaldor, for example, spoke of the changes in the 

early and late stages of capilalism (see section 2.8). Lonergan 

himself had in mind a seven- to ten-year period for his cycle. 215 He 

contends that while "thrift and enterprise" are appropriate maxims 

for the surplus expansion, there are no maxims to ensure the success 

of the basic expansion. He calls for "benevolence and enterprise", 

as the key watchwords for the basic expansion phase (or, referring to 

Hicks' model, for a successful completion of the early and late 

phases of the traverse). 

Thus in a Lonerganian mode!, output and its growth ultimately 

depend on income distribution. Just as Hahn argued, real wages 

should not differ from the output of consumer goods. In a 

Lonerganian ml.del, the change in the output of consumer goods depends 

on investment projects undertaken in earl ier perlods. The economy as 

a whole 1s expected to save vol untarl ly or involuntari ly through 

payment of higher priees, and to invest in capi tal goods needed to 

increase productive capaci ty and, thus, potentially, the standard of 

215Lonergan (1944:111) 
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li ving. In a Lonerganian mode!, the variation in income shares over 

the pure cycle reflects the variation in equlllbrium real outJ:..:t 

shares. Thus when the ratio of incorne shares differs from the 

equllibriurn output ratio of investment to consumer goods, it can be 

said that a monetary shock has had a distribut ional effect through a 

change in the price level. An exampIr.:- of the distri butional effects 

of a monetary surprise can be seen in Bennett McCallum's (1984) use 

of Ricardian analysis to deterrnine whether bond-financed government 

deîlclts were inflationary. Although McCallum found that the 

deîlclts were not inflationary when interest income was included in 

household dlsposable incorne, he stated that this conclusion depended 

on the prernise of a rising interest income in households that had 

bought government bonds; this i ncome would then be avai lable to pay 

the taxes needed to cover the interest incorne. McCa11 urn 

acknuwledges that the question remains as to why his analysis cannot 

apply in actual economies. He notes that there is an upper limit on 

tax rates beyond which households may defaul t. The implication, 

then, is that the tax system would prevent any change in incorne 

distribut ion that rnight resul t from the sale of bonds to finance 

government deficits. But McCallurn's analysis ignores the issue of 

incorne distribution, or that of the di vision of expendlture between 

investment and consurnpt ion. A Lonerganian view would lead to a 

conclusion that government spending May have to be biased towards 

increased consumption if it is to offset the larger proportion of 

interesl incorne that tends to be saved as governrnent deficits expand. 

Again, excess saving activity is not a problem in a surplus expansion 

when investments run ahead of savings. But i t is a problern ln the 

basic expansion phase when the adjustrnent of quantities, as weIl as 

priee, ls a possibility. 
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5.2 Recent econometri~ approaches to growth and business cycle 

analysis 

Trends in the li terature 

Recent research in econometr' c techniques suggest methods for 

the analysis of t ime series that would provide useful tools f'or the 

econometr~c work on a Lonerganian model of' gr'owth wlth cycles. Whlle 

1 do not intend to undertake such econometric work wi thin this 

dissertation, l ""i 11 discuss the 11 terature and propose llnes cf 

research for the econometric analysis of' the structural Lonerganian 

model. 

Since the work of Burns and Mitche Il (1946), macroeconomi c time 

series have generally been assumed to include a linear deterministic 

trend. The accepted theory has been that when this trend is removed, 

the remaining stationary series will rcpresent the cyclical component 

of the time series. Thus the 1 inear trend has grown to represent the 

growth component of the same series. This decomposition of the time 

series fitted the natural-rate hypothesis of Friedman and Muth, which 

held that any changes in income and consumption rates, brought about 

by shocks to their natural rate, are only temporary. 

Nowadays, discussions abound as to the appropriate way to 

detrend aggregate macroeconomic time series in (\rder to discuss the 

eff'ects of business cycles. Such acti ve interest has not been in 

evidence since the de bat es of the 1930s, and the writings of Mitchell 

on business cycles in 1928. Today there are two new options 

competing f'or attention with the old approach. The first holds that 

the trend component should be replaced by a flexible trend; the trend 

could then be represented by a random walk with drift, and the 

cycl ical component by an addi tional error term. The second suggests 

that the series be differenced; the value of the first dif'ference 

could then be used to measure a variable's response to shocks, both 

permanent and temporary. 
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Several sets of questions are woven into the discussion of 

these three options. One set concerns the perslstence of shocks: 

Are business cycles transltory? Are they related to growth? What is 

persistence? Another set concerns the sources of shocks: Are 

fluctuations ln data caused by shocks to supply, or demand, or both? 

If both, are the shocks to supply permanent and those to demand 

temporary? Finally, a more general set of questions have been 

developed, revolving around such questions as whether, at present, 

more flexible hypotheses can be handled by the art of econometrics? 

Beveridge and Nelson (1981) proposed using an unobserved 

components' approach when separating time series into permanent and 

transitory components. They used an autoregressive, integrated, 

moving average (ARlMA) representation of the log of GNP for U. S. 

data, with the result that its first difference became stationary. 

This method gave a permanent component--a random walk wi th the same 

drift as found in the original series--and a residual transitory or 

cyclical component. The permanent component then became the long-run 

forecast of the series, adjusted by its mean rate of change, and 

follows a random walk. The cyclical component was then the 

residual--what Beveridge and Nelson call the "forecastable momentum" 

in the time series. This means that "(the cyclic component) will 

generally be positive when (the series) is rising more rapidly than 

average and negative when (the series) is rising less rapidly (or 

falling), since first differences of economic time series are 

predominant ly posi t i vely autocorrelated. ,,216 In other words, the 

fluctuations in the series itself, as weIl as in its cyclic 

component, will be proportional and complementary. 

Because Lonergan links growth and cycles in his analysis, it 15 

of interest to review the work of Nelson and Plosser (1982) and 

subsequent papers by others on the theme of the re lat ive meri ts of 

differencing versus detrending of time series in the analysis of 

216 
Beveridge and Nelson (1981:157) 
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aggregate fluctuations. Nelson and Plosser (1982) try to distingulsh 

between "trend-stationari ty" and Il di fference-stationar i ty" in the 

analysis of time series. They succeed in proving that there is 

sti'fficient evidence to prevent rejectlon of the hypothesis that 

aggregate time series should be differenced to obtain stationarlty. 

Their paper raises the real possibility that the detrending of Ume 

series was inappropriate in the analysis of economic fI uctuations. 

The ,present state of econometric techniques, however, makes it 

impossi ble to distinguish clearly between the two approaches to 

decomposing of time series, not only because of the shakiness of 

infinite time forecasting but because of the problems that arise when 

the autoregressive, or moving average, components have roots close to 

unity. 

Campbell and Mankiw (1987a), who set out to measure the 

persistence of shocks in time series, point out that when 

autoregressi ve, moving average (ARMA) models are used to represent 

first differences of time series, these models leave open the 

question of whether the level of the series may be stationary around 

a deterministic time trend. It should be noted that if the level 

series is stationary around a trend, the moving average of the 

difference has a unit root. 217 Furthermore, as Campbell and Mankiw 

note, a theoretical distinction between permanent and transi tory 

shocks is the fact that the coefficients of current and lagged shocks 

in an ARMA model during an Infinite time period should sum to zero if 

the shock is transitory. Conversely, the sum of the coefficients of 

2170ifferencing a series me ans that the parameter in an autoregressive 
representation wi 11 have a value of one or greater; that Is, i t wi 11 
have a unit autoregressi ve (AR) root. Econometrie techniques are 
still being developed to deal with statistical evaluatlon in the 
presence of a unit root. Campbell and Manklw also refer to the work 
of Chernoff (1954), the substance of which Is that the maximum 
likelihood estimates of a model with a unit parameter do not have the 
usual asymptot ic distri but ion. Asymptot ie distribution techniques 
are one way of distinguishing between persistence and transitorlness 
of shocks in economic time ceries. 
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current and lagged shocks should be unit Y when shocks have permanent 

erfects on a series. 

Mark Watson (1986) uses Beveridge and Nelson's approach to 

decomposing the tlme series; that is, he specifies the trend as a 

random walk wi th drift and the cyclical compone nt as a residual. 

Watson also sets his model in an unobserved components rramework. 

Un li ke Bever i dge and Ne l son, he i dent i fi es the reduced f orm mode l 

used for his calculations by assuming that the error terms, or 

shocks, in the trend and cycle components are uncorrelated. Watson's 

resul ts show that the choice of representation--an ARIMA or an 

unobserved components representation--does mat ter, inasmuch as each 

gi ves very different measures of the persistence or shocks to the 

variables in the very long run (short-run rorecasts are simi lar). 

Campbell and Manki w (19S7b) note that for their unobserved 

components' model, the persistence measure of the sum of both 

components of shocks to output cannot exceed unity. On this point 

they differ from Beveridge and Nelson, whose approach allowed the 

shock to the permanent component to be greater than the shock to the 

actual time series. 

Clark (1987), using the same framework as Watson, notes that an 

unobserved components approach (when independence of the trend and 

cycle components is assumed and when the series exhibits 

trend-reverting behaviour) tends to lead to a more conservati ve 

allocation of variance to the trend component than is the case when 

series are differenced. This feature makes the low measure of 

persistence of the shock to the cycl ical component of a series, in 

unobserved-components models questlonable. And there Is the 

additional caveat that long-run projections suffer from a paucity of 

observations. Clark concludes that the unobserved-components model 

cannot be termed defini tely "superior" to the ARIMA approach. He 

suggests using other variables, such as unemployment and Innation 

levels, to support or reject the evidence ror the persistence or 

fluctuations in the trend component. He believes that this 
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additlonal step would help to determine the importance of shocks to 

the stationary, or eyclieal, component of macroeconomie time series 

more precisely. 

Clark's suggestion was taken up by Campbell and Manklw (1987b) 

in the decomposition of real GNP into trend and cycle cornponents. 

They assume that the eycilcai component, but not the trend component, 

is correlated wlth unemployment. They thus avoid the assumption 

found in the unobservad components model--that the cycilcai compone nt 

1s stat ionary and the shocks temporary (or not persistent). That 

assumption implies that any persistence of shoeks must be due to the 

trend component. Campbell and Mankiw find, however, that about half 

oÏ the observed persistence can be attributed to the cycllcal 

compone nt when this "observed components" approach 1s used. 

Blanchard and Quah (1988) aiso use the observed-components 

approach. They restrict a bivariate, vector autoregress1ve (VAR) 

analysis in two ways. First, they allow one klnd of shock to have 

Iong-run efff'cts on output, but not on unemployment. And, second, 

they allow another kind of shock to have no long-run eÏfects on 

ei ther output or unemployment levels. These restrictions serve to 

identify their two-equation model. Blanchard and Quah note that 

these shocks can be interpreted in two ways: as either supply 

shocks, as in the Kydiand-Prescott model, or as supply and demand 

shocks. 

Evans (1987) uses bi variate VAR analysls of quarterly output 

and employment data because "according to Many standard macroeconomic 

theories, if the unemployment rate is above its normal level then il 

wi Il be expected to fall as a resul t of i nduced hi gher than normal 
218 rates of output growth." He argues that the higher rates of output 

growth would be induced by the i) Keynes effect on investment 

expendi ture, operating through real balances, interest rates and 

218 Evans (1987: 3) 
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Tobin' s qi ii) weal th effects on consumer expendi t ures, operat ing 

through Tobin' s q and the Plgou effect; and 111) t.erms of trade 

effects on net exports. These channels, which operate beeause of the 

effect of unemployment on the rate of inflation, are supplemented by 

Iv) endogenous monetary and fiscal policies acting to stabilize the 
219 economy. 

Because Evans identifies the equations of his bivariate VAR 

model ln light of the assumption that unemployment does not 

contemporaneously affect output, (50 that employment can only affect 

future output), he interprets the negative correlation of 

unemployment and output as attributable to Okun's law. 220 Evans other 

identifying assumptions are that shocks have a long-run effeet on 

output but not on unemployment. Evans identifying assumptions differ 

from those of Blanchard and Quah (that a supply disturbance has a 

long-run effect on output but that demand disturbances do not, and 

that neither supply nor demand disturbances have long-run effects on 

unemployment). Evans restricts his results of a bivariate VAR with 

his identification assumption, thereby creating a two-equation 

structural model. He elaims "that the estimated model is 

Interpretable in terms of standard Macroeconomie theory, that the 

model is consistent with the data, and that the model is well 

designed according to a wide range of specification tests. ,,221 

Beeause of i ts emphasis on demand-side efîects, Evans' s model 

clearly fits into standard Macroeconomie theory. The model does not, 

however, take effects of produetivity shocks into consideration, 

exeept through the effects of unemployment innovations, and these 

could be "interpreted as positive productivity or labour supply 

219Evans (1987:20) 

220Evans (1987:23) notes that Okun defined potential GNP as the output 
that would resul t if unemployment were at some benchmark figure 
deflned by the system. 

221Evans (1987: 17) 
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-- shocks (and) lead to hlgher levels of output, which are generated by 

higher than average rates of output growth, as the stabllizing 

mechanisms drive (unemployment) back towards i ts mean rate." There 

is no direct effect of productivlty shocks on production and output 

in Evans's modeI. 222 

Evans subsequently computes the cyclical component of output 

using an extension of the Beveridge and Nelson (1981) approach. This 

permits him to separate output into two components, in the Beveridge 

and Nelson manner. Whereas the permanent component 1s potent1al GNP, 

the cyclical component is the GNP gap. Evans 1nterprets the 

permanent compone nt as either an assumption that "output growth rates 

over the future can be set precisely to chosen levels through 

macroeconomic pol icy" that is "a pol icy-engineered, benchmark 

unemployment path", or a stage "aiong the path corresponding to the 

normal dynam1c response of the economy." The latter possibility 

apparently does not take into consideration the question of shocks to 

d t · . t 223 pro uc lVl y. 

Evans computes the GNP gap, or cycl ical component, from hls 

structural equation that determines the change in the unemployment 

rate, rather than from the two-equation system as a whole. The 

steady-state growth rate for the system is also calculated from that 

same equation. Again, this approach does not take inlo consideration 

the supply-side changes in output that could resul t from shocks to 

the trend component of output. 

Possible applications ta a Lanerganian model 

The Beveridge and Nelson treatment of the components of shocks, 

and Evans' s designation of the permanent component as potential GNP 

and the temporar'Y component as the GNP gap, provides a parallel 

222 
Evans (1987: 22) 

223 
Evans (1987:24) 
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framework to Lonergan's pure cycle and deviations from it in the 

trade cycle. For example, Beveridge and Nelson allow the permanent 

compone nt of a series to be larger than the observed value of the 

variable. This approach permits the notion that the potential output 

in response to a productl vit Y shock can be greater than observed 

output. In a Lonerganian model, observed output is the net result of 

current and lagged producti vi ty shocks, as weIl as a contemporaneous 

demand shock that resul ts from a non-neutral change in the money 

supply. As Beveridge and Nelson state, "The permanent component as 

we have defined i t may be interpreted as the current observed value 

of (the variable) plus aIl forecastable future changes in the series 

beyond the mean rate of drift. ,,224 The cyclical compone nt thus 

consti t utes the forecastable future changes in the series, less the 

mean rate of drift. This interpretation also means that the 

di vergence in the permanent component wi Il be larger than the 

alteration in the observation of the variable, if the two components 

of the shock are posi t i vely correlated. The variation in the trend 

compone nt depends only on the nature of the contemporary shocks to 

output. The variation in the cyclical compone nt is proportional to 

the variations in both the observed variable and the permanent 

component. This assumption that shocks are contemporaneously 

correlated seems to be sui table for use in a Lonerganian model in 

which a productivity shock occurs with a neutral change in the money 

supply, whi le any non-neutral change const i tutes a monetary shock 

that can be expected to be correlated with the ini tial change in the 

money supply that reflects the productivity shock. An al ternat ive 

assumption is that the shocks are independent. But, in so far as 

shocks are probably in fact partially correlated, and that such an 

assumption would prevent identification of each component of the 

shock, a simpler assumption of full contemporary correlat ion or of 

full contemporary independence of shocks must be made. 

224Beveridge and Nelson (1981:156) 
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Alternately, following along the lines of Campbell and Manki w 

(1987b), Evans (1986), and Blanchard and Quah (1988), an 

observed-components approach might be used to represent the shocks to 

output in a Lonerganian model. Campbell and Mankiw, for example, use 

unemployment as a proxy for the cycllcal change in GNP. They regress 

the change in log of GNP on leads, lags, and the current value of the 

unemployment variable, an approach which assumes independence of 

unemployment and of the trend component of the change in GNP. Their 

resul ts point to the importance and persistence of cyclical change. 

Theil" model ls actually relat! vely theory-free as to the sources of 

the shocks to output change. Evans' s mode l, however, foc uses on 

demand-side and policy-induced effects with regard to changes in GNP. 

Al though Evans refers to the effects of product i vi ty shocks on 

employment, their effects on output are not incl uded in his model. 

Blanchard aiso uses an observed-components bivariate approach, which 

takes unemployment as a proxy of the response of the cycllcal 

compone nt to shocks. Changes in output in response to shocks are 

considered as weIl. In contrast with Campbell and Mankiw, and Evans, 

however, Blanchard and Quah identified their bivariate VAR by 

assuming that there would be two sources of shocks. Whereas neither 

shock has a long-run effect on unemployment, one has a long-run 

effect on output. And, unlike Evans, but like Beveridge and Nelson, 

Blanchard and Quah assume that the shocks are uncorrelated at aIl 

leads and lags, but that they can be contemporaneously correlated. 

In a Lonerganian model, the permanent component wouIc1 be a 

product i vi ty or supply shock, whi le the cycl ical component would be a 

contemporaneously correlated monetary or demand shock that does not 

have a permanent effect on output. The importance and perslstence of 

the demand shock would be an empirical question. 

In the Lonerganian model presented in this dissertation, the 

permanent component is termed the proportional change in equilibrium 

output that resul ts from the effects of past and present investmenl 

decisions in the manner of Kydland and Prescot t' s mode 1. These 

investment decisions depend on producti vi ty shocks that are defi ned 
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as a random walk with drift. This permanent component corresponds to 

Beveridge and Nelson's concept, and to the notion of potential GNP as 

referred to by Evans. Actual output depends as we lIon a demand 

shock that determines the cycl1cal component. The demand shock is 

monetary and, ln the simulation, is allowed to be proportional to the 

producti vi ty shock as proposed by Beveridge and Nelson (1981), and 

Independent, as proposed by Watson (1986), among others. Because the 

mode 1 is recursive, this means that the effects of the monetary shock 

on income distribution result from restrictions similar to those used 

by Kydland and Prescot t. The effects of the producti vit y shock 

determine investment and money wages and employment at the beginning 

of the period. Following the monetary shock, the level of actual 

output or sales 1s not chosen as in Kydland and Prescott's model, but 

is restricted by the priee effects on money wages, limiting real 

consumpt ion as Hahn and other's have discussed. 

5.3 A Lonerganian model of aggregate fluctuations 

The equilibrium growth process 

The real growth or supply side of the thesis model is to a 

large extent deri ved from Kydland and Prescot t' s (1982) work. It is 

dri ven by a shock to producti vit Y which determines, in turn, gross 

investment projects. Gross investment accordingly includes aIl such 

proJects that are still in the construction phase, a phase which 

lasts for a number of periods. As investment projects mature, they 

are added to capital stock, so that current capital stock depends on 

lagged gross investment project starts. The equilibrium output 

growth of consumer goods is then determined by the current percent age 

change in capital stock. It follows, as well, that equilibrium 

output growth 15 the we1ghted sum of the growth rates of investment 

and the equilibrium output of consumer goods. Investment constitutes 

expenditure for the production of capital goods, sorne of which mature 

in the period and sorne of which remain in the production process. 
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The preference structure of a Lonerganian pure cycle model is 

impl ici t. Economie agents are assumed to behave wlth rational ity 

following a productivity shock and will maximize profit. This would 

require full reinvestment of profits in order to make capi tal stock 

more productive or, in other words, to reduce unit costs of 

production. Al though, in the longer run, rising producti vit Y may 

lead people to value leisure more, it is further assumed in the model 

that agents' work-Ieisure choices do not vary over the cycle period. 

While a Lonerganian model has two final outputs, it is not a 

true two-sector model. The services of one of the outputs is an 

input to production. And there is only one relative priee, for the 

real priee of capital is measured in terms of consumption foregone. 

With a productivity shock, the real cost of new capital falls 

immediately, because of its increased productivity (in the sense that 

more product ive capital can be bought at the same real cost in 

consumpt ion foregone). Meanwhi le the real cost of consumer goods 

does not fall unti 1 new capital stock has been put in place arter a 

gestation period, and the productivity change is reflected ln 

increased output. For Lonergan, product ion exists for the sake of 

the emergent standard of living and the production of new capital is 

a stage in that production process. 

In 1 ine wi th Lonergan' s view that the dynamics of the real 

economy act as a factor in influencing priees, the thesis model 

includes the effect of gross new investment projects in the current 

period, as a determinant of equilibrium priees. This specification 

reflects the fact that equilibrium priees will rise with the increase 

in new investment proJects before they come to complet ion, as 

Lonergan described in his cycle of the basic priee spread that was 

discussed in section 2.4. Priees will fall as the rate of increase 

of new investment decl Ines provided the increase ln more productl ve 

capital is fully ut il ized. 
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The change in gross new investment proJects is also a factor 

determining the wage bi 11 and profi ts. In the thesis model, the wage 

bill is a nominal variable. This specification was chosen because it 

fits both a Keynesian model in which money wages are gi ven, or a 

classical model in which real and money wages are the same when 

priees are constant in equilibrium. The rise in the wage bill during 

an expansion thus 1mpl1es a rise in the money wage, 1nasmuch as the 

model of the pure cycle 1s an equil1brium model and employment is 

roughly constant in the surplus expansion. And, as Kaldor argued, 

full employment, in the classical economists' seTlse of full 

utilization of productive capacity, can be assumed in a growth model. 

On the other hand, during Lonergan' s proportional expansion, 

which corresponds to a Keynesian recovery phase, employment levels 

rise as the use of product i ve capacity increases. The result, even 

if money wages were unchanged, would be an increase in the wage bill. 

Changes in new gross investment proJects would occur in the 

proportional expansion as weIl. Hicks, for example, mentloned that 

investment in response to obsolescence occurs early in an upswing. 

The determinat ion of equi 1 i brium variables in the model depends on 

the productivity shocks to gross investment and the lag of the 

construction of new capital stock. 225 As the rate of growth of gross 

new investment projects falls to below the rate of growth in the 

output of consumer goods, excess demand falls. The growth of the wage 

bill wi 11 also begin to slow down, although i t wi Il never become 

negati ve as long as full capacity employment 1s maintained, as 

assumed in a pure cycle. 

The process of actual growth 

In the thesis model, then, actual output is determined by the 

size and distribution of the monetary shock. This shock is random in 

nature and, in Lonergan' s view, largely the resul t of changes in 

225The term "equi libri um" is applied to values of variables that are 
the outcome of full employment conditions wi th a neutral money 
supply. 
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banking and business behaviour and international flnancial and 

government pol icy events; for example, a monetary shock might occur 

in response to an exogenous shock wl th polI tical impl icat ions that 

require new expendi tures. Such shocks, in addition to the money 

supply increase that reflects expected output or expenditure growth. 

determine the actual money supply growth. Because the wage bi Il 1s 

already known, pro fi ts can then he determined as a funct ion of the 

actual money s~pply. Then, too, the difference hetween the growth of 

actual consumer sales and such equilibrium growth determined by the 

product i vi ty shock, will he proportlonal to the mon-etary shock and 

ils distri but ional non-neutral ity. These shocks constl tute money 

surprises that have a direct effect on output. 

reported in John McCallum's work (1989) has 

Empirical evi~ence 

shown that money 

surprises have a strong effect on contemporaneous output. 

In response to the monetary shock. the preference structure of 

the model is governed by the distri butional effects of the shock on 

incomes. The behaviour of different agents in response to change 

reflects their uncertainty and the fact that both quantity and priee 

are adjustable when profIt 1s being maximized. As Lonergan observes, 

aggregate profits in excess of the pure cycle equilibrium value must 

be offset by losses in sorne part of the system. 

To summarize, the equil ibrium growth values of variables (for 

output, the monetary base, the wage bill, and priees) wilhin each 

time period, are determined, simul taneously, at the beginn1ng of the 

period. The decisions of public and private agents set the expected 

monetary base, EMB. and new investment projects, $. In other words, 

once the productivity shock is known. expected output can be 

determined from $ and ils lagged values; the equllibrium monetary 

base 1s also determined simultaneously. Next. given the neutral ity 

of the equilibrium growth of the monetary base, the wage bill, W,and 

the equi 1 ibri um priee level, EP, are determi ned in 1 ight of the real 

variable S. Finally, the monetary shock determines the outcome of 

activity in the period. Once the shock is known, the actual monetary 
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base and, consequently, the nominal output are known. The mode 1 

restricts current investment and the wage bill to be unresponsive to 

the current money surprise because employment and Investment 

decisions were made at the beginning of the period. Thus, the 

effects of the monetary shock during the period are borne by the 

gro\Jth of actual priees and the quant i ty of consumer goods sold. 

Clearly, the dlfference between equil1brlum output and actual sales 

in the model is a measure of inventories. It may be recalled that, 

in the Kydland and Prescott model, inventories are added to 

investment and assumed to be optimal. In a Lonerganian model, 

inventories are subtracted from expected output because they are 

unsold and thus remain as part of the productive process. The effect 

of the monetary shock on the priee level in the period also 

determines the ratio of the wage bi 11 to total pr'ofi ts and, 

consequently the income distribution shock. 

The determination of equilibrium output growth 

The determination of equi 1 ibrium output growth ln the thesis 

model is based on Lon~rgan's dynamic production relation: the change 

in output of consumer goods (net of any change that resul ts from 

increased capital ut il ization) i s related to lagged investment (net 

of actual depreciation allowances) by a constant capital consumption 

coefficient. This relation has been introduced into the mode 1 

through the use of a modification of the Kydland and Prescott (1982) 

technology. Much of the simi larity between Lonergan' s work and the 

Kydland-Prescott model lies in the "time-to-build" process that 

determines capi tal stock. AlI variables of the model are expressed 

in rates of growth. This is consistent with Lonergan's approach. It 

also makes the system stationary. 

This thesis model uses seven equations, with seven unknowns, 

for the determination of the change in the log of equilibrium output, 

and the wage bill. Ultimately, these two endogenous variables depend 

on certain equat ions: the equat ion for the producti vi ty shock, the 

investment equation; the equation for new gross investment proJects 
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undertaken; the equation for the process that determines the capital 

stock; the equat ion that, with the capital stock, determi nes the 

equilibrium output of consumer goods; and the equatlon for the 

expected priee level. This section of the model can be considered a 

growth model, one that determines the change in output as the capital 

stock grows in response to product i v 4 ty shocks and the use of 

resources made redundant by such shocks. The rest of this subsectlon 

on the determlnation of growth rates of equilibrlum output and the 

wage bill will explain in more detall the specification of equations 

for these variables. The determination of the equi li brium monetary 

base and the priee level growth rates wi 11 be discussed in the next 

subsect ion. 

The equation for the productivity shock needs a specification 

that reflects the tendency for innovations to spread across the 

economy. Here a random walk is used, where Il is the mean of the 

series and et is a random error. 

(s. 1) (1 )PRKt = Il + et 

The equation for the decision regarding gross new investment projects 

(5) needs a specification to include ongoing replacement investment 

as weIl as the productivity shock. Sjt is then the change in the log 

of gross new investment projects and is equal te the productivity 

shock 

(S.2) 5Jt = PRKt 

The equations for the growth rates of investment (ID) and capi tai 

stock (K) are taken from Kydland and Prescott (1982), although the 

change in inventories is removed as a separate variable from the 

investment equation. The reason for such a removal ls that in an 

equi 1 ibrium process there would be no excessive accumulat ion of 

stocks of finished goods, and stocks of materials, moreover, are 

included in investment. Then the rate of growth of gross investment 
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equals the growth rates of expenditure in the current period on 

unmatured investment projects. The time to build is J periods and it 

is assumed that the expendi ture on a project i5 equally di vided over 

the construction period. The rate of growth of capi tal stock then 

depends on the rate of growth of maturing investment projects. When 

growth rates are used the exclusion of replacement investment is not 

necessary as the productivity shock affects aIl of gross investment. 

Thus the change in the log of capi tal stock is equal to the change in 

the log of gross investment projects initiated in an earlier period. 

(5.3) 

(5.4) 

lOt = l/J (Sjt + Sjt-l + .•. + Sjt-J) 

Kt = Sj,t-j 

The equation for the equi 1 ibr ium growth rate of output of consumer 

goods is then deflned analogously with investment by 

(5.5) CDt = Kt 

This equation is derived from Lonergan' s production equation when 

full capaci ty uti 1 ization is assumed as is appropriate in an 

equil i brium growth situation. Using changes in the variables 

themselves, Lonergan relates the change in output to earlier 

investment in new capital via a consumption-capital ratio. This, 

then, is the product ion function of the model in which the change in 

the log of the labour force is equal to zero. 226 

In the thesls model equilibrium output growth is then deduced 

from 

(5.6) EQt = xCDt + oInt 

226See the discussion in section 2.4. In the thesis model, the use of 
growth rates leads to the simpler expression. 
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where X and cS are, respect 1 vely, parameters for the proportion of 

consumption and 1nvestment ln output. 

The equation for the wage bill 1s also known once the 

investment-project decislon 1s made at the beginn1ng of the perlod, 

for the growth rate of the wage b111 depends on the 1nvestment 

projects started during the eurrent and past periods. The new 

investment undertaken will refleet the demand pressures in the labour 

market as weIl as priee pressures. The equilibrium, wage-bi 11 

variabl e 1s thus measured by a proportion of the growth rate of 

lagged new investment projects pl us the equi 1 i brium priee level 

growth rate. 

varied. 

(5.7) 

In the simulation, the wage bill adjustment lag was 

Wt = /3(Sj,t-j) + EPt 

This specification reflects the fact that wages may not adJust fully 

in the period. 

Determination of the equi librium rnonetary base and the 

equilibrium priee level growth rates 

The determinat ion of equil i bri um output that has Just been 

discussed was presented in real terms. This follows the eustomary 

approach in a growth model framework. And in such a framework rnoney 

is taken to be neutral beeause the system 1s always in equilibrium. 

In a Lonergan1an pure cycle, money is needed to allow for the 

dynamics of growth. However, just as i t is the case in an 

equilibrium growth mode 1 , rnoney will be neutral in a pure cycle, 

although short-term priee variation and variation in the distribution 

of money ineornes are also necessary for money neutrali ty during the 

pure cycle. In terms of the decisions of economic agents, it can be 

argued that the expected monetary base 1s chosen at the beg1nning of 

the period, at the same t i me as new investment proJects S. As 

discussed in section 3.7, Lucas (1987) proposes such an approach. 

AIl agents have the same information. The public and pri vate sectors 

have expectations of output, priees, and interest rates based on past 
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values of these variables, and based on eurrent information sueh as, 

f'or example, business investment surveys. 

The proport ional change in the equilibr ium priee level mirrors 

demand pressures on the priee level. The demand pressure 1s 

expressed as a proport ion of' the growth rate in new investment 

proJeets. 

(5.8) EPt = c(5Jt) 

This specifieat ion is a simpl ifieation of Lonergan' s priee equat ion 

for the basic priee spread, discussed in section 2.4 of this thesis, 

inasmuch as it retains the effect of change in the rate of growth of 

investment on the pl'ice level. 

The equation for the growth rate of the equilibrium monetary 

base can then be expressed in terms of the exchange identity, in 

which the expected priee level and output determine the equil ibri um 

monetary base or the monetary base decided on by the central bank at 

the beginning of the period. 

(5.9) EMEt = EPt + EQt 

Equations (5.8) and (5.9) complete the determination of 

equilibrium values of variables in the thesis mode.!. These variables 

can be thought of' as determined at the beginning of the period. The 

thesis model assumes that employment does not change during the 

period, but can change at the beginning of the next period.
227 

Thus 

the nominal wage bill and, as a result, employment are determined at 

the beginning of a period. In the next subsection, the determination 

of the actual values of output, the monetary base, profits, and the 

pr i ce 1 eve 1 wi 11 be cons i dered. 

227 
See for example Evans (1986) 
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...... The determination of growth rates for the actual monetary base, 

the priee level, eonsumption, and real incorne 

This section of the model Includes four equatlons with four 

unknowns. The f'lrst unknown is the rate of growth of the actual 

rnonetary base (ME), exogenously determlned by a random shock. The 

second and thlrd unknowns, profits and actual output, are determlned 

by the monetary shock and the wage bill. The actual percentage 

change in the priee level ls then deduced from nominal profits, real 

gross investment being known already from the productl vi ty shock at 

the beginning of' the period. Fi na 11 y the growth rate ln the sales of 

consumer goods (C) is known from the wage bill set at the beginnlng 

of' the period and the actual change in the price level (P) caused by 

the monetary shock. 

The actual monetary base (ME) varies randomly from lts 

equilibrium value. Taking account of the discussion in sectIon 5.2, 

this shock can be considered to be contemporaneously correlated wi th 

the producti vit Y shock and, therefore, proport 10nal to 1 t. Or, the 

shock can be considered to be independent of the productivity shock. 

Both options are presented in the simulation of the model. The 

dif'ference between the equi 1 i brium and actual monetary base growth 

rates then const i tutes the monetary shock in the model. That shock 

can be thought of' as occurring through pri vate international capi tal 

f'lows, or unexpected changes in fiscal and monetary pol icy and 

banking behaviour. This specification follows Lonergan's explanation 

of' the redistri butive f'unction discussed in sections 3.5 and in the 

part of section 4.3 on government and external deficits. 

The equation for the proportional change in the actual monetary 

base is simply the random variat ion from the equi 1 i bri um monetary 

base growth rates chosen at the beginning of the perlod. 

(5. 10) MEt = EMEt + Àt 
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The equation for the actual growth rate of nominal income determined 

by the actual monetary base, is expressed by the exchange identity, 

as follows. 

(5.11) Pt + Qt = MBt 

The equation for the proport i onal change in profits can be defined 

using equations (5.9) and (5.10) as weIl as the fact that the nominal 

wage bill 1 s unchanged by the monetary shock. It follows that the 

monetary shock affects nominal prof! ts, so that the prof'its growth 

rate 1s determined by equi l ibrium real investment and priee level 

growth rates and the monetary shock. 

(5.12) PRt = IDt + EPt + À t 

The equation for the actual rate of growth in the price level can 

then be determined from the growth rate of gross real investment and 

nominal profits, 

(5. 13) Pt = PRt - IDt 

The equation for the actual growth rate of consumer sales, therefore, 

depends on variables determined at the beginning of the period and on 

the monetary shock. The deviation of actual growth from its 

equilibrium value is then a function of a monetary shock and its 

distributional effects. Because production and employment are 

determined at the beginning of the period, the difference between 

equilibrium and actual output can be interpreted as the accumulation 

of inventories. This in turn will affect employment and output 

decisions in the next period. 

(5.13' ) Ct = Wt - Pt 

The moèel thus has 13 equations and 13 unknowns; equations 

(5.U to (5.6) define the dynamics of production and equilibrium 

output, equations (5.7) to (5.13) define nominal variables and actual 
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growth of eonsumer-good sales. AlI variables are endogenous except 

investment and the equil ibri um priee level, changes which depend on 

lhe producti vit y shoek and lags, and the actual growth in the 

monetary base and priees, which, in turn, depend on the monetary 

shock. 228 

228The variables and equations of the model are listed at the end of 
appendix 1. 
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CHAPTER SIX 

CONCLUSION 

The answers to a number oÏ quest ions raised in the 

introduction, and considered Ïurther in the four main chapt ers of 

thi s thesis, wi Il now be summari zed. 229 First, we look at the nature 

of the macrodynamics debate of the 1930s, just prior to the writ ing 

of Lonergan' s economics essay. Second, because we know something 

about Lonergan' s readings in the economics li terature of the time, we 

wi Il attempt to correlate certain common threads oÏ the antecedent 

1 i terature wi th what he was saying. Third, we attempt to identify 

what Lonergan really was saying. And, finally, we wi 11 look at the 

way in which Lonergan' s essay relates to current macrodynamic debates 

in economics. In conc 1 usion, after a discussion of the reasons 

underlying the breakdown of the circulation or exchange system, which 

is Lonergan' s overriding question, 1 will briefly note certain policy 

positions implied by Lonergan' s analysis and make suggestions for 

further research. 

The macrodynamic5 debale of' the 19305 

The political climate against which much of the economic theory 

of the '30s developed included a world depression, which polarized 

political responses and strengthenedpolitical groups onboth the far 

left and right. The very strength wi th which economic opinions were 

held al the time reflects this polarization. For example, economists 

229The more detai led summary of chapters 2, 3 and 4, presented in the 
first section of chapter 5, by way of an introduction to the thesis 
mode l, need not be repeated here. 
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in the Austrian tradition, such as Hayek, viewed the phenomena of 

economic cycles as inevi table in a money economy. Cycles essentially 

depended, they felt, on imbalances between changes in income and 

output in the process of economic development. Whi le such cycles 

could be minimized by conservat ive monetary policy, nei ther fiscal 

nor monetary policy could smooth the cycle. Al though Hayek' s 

approach to po licy was conservati ve, his theory accepted the 

inevitabilityof cycles--a popular view among those of the pol1tical 

left. In fact. at the Ume, Marxian opinion was influential, wi th 

its thesis that, over time, the amplitude of cycles would grow, 

eventually destroying the capital ist system of product ion. The other 

side of the debate regarding the theory of dynamics, represented by 

Harrod (1936), disassociated itself from the lags in production as 

weIl as from issues concerning the quantity of money that had led so 

directly to a view of the inevi tabili ty of cycles in Austrian theory. 

Harrod, for instance, when i t came to pol icy, Iooked instead to the 

possibility of government projects taking up the slack in private 

sector investment. But throughout the thesis l have argued that, by 

refusing to discuss Iags and money Harrod truncated his dynamic 

theory, a step which inevitably led to misunderstandings. For one 

thing, the underlying process of uniform equi 1 ibri um growth in a 

regularly progressing economy came to be seen as the central 

phenomenon of dynamic analysis. Aiso the be li ef in the inevi tabil i ty 

of cycles began to be diffused by the possibility of their belng 

controlled through fiscal pol icy. Gradually, therefore, the debate 

regarding cycles subsided and, after the war, Keynesianisrn sIowly 

emerged as the dominant economic paradigm. Keynesianism called for 

the stabi lization of the economy using a static theory with constant 

full-employment equilibrium output; it aiso advocated the conducting 

of a separate analysis of economic growth using the equil ibrl um 

growth theory that had emerged from Harrod' 5 notion of the regularly 

progressing economy . 
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The out come of this debate, which 1 have argued was coloured by 

the underlying pol i tical bel iefs and pressures of the t imes, was an 

approach to macrodynamics that analysed growth and cycles separately. 

The theory could, therefore, ignore the effects of the structure of 

production on priees, thereby emphaslzing demand and neglecting 

production and supply. As a result i t could ignore the role of 

money, by analysing equilibrium growth. It could also separate 

producti vi ty and capital accumulation issues from short-run 

stabi 1 ization, or cycle, analysis. 1 have argued in this 

dissertation that, from the very beginning of macrodynamic theory (as 

exempl ified in the work of Harrod and Hayek, discussed in sections 

2.1 and 2.2 of this paper), this out come prevented the integral 

development of that theory. 

1 would a1so argue that Lonergan' s capaci ty to synthesize 

divergent views makes his work particu1arly interesting to us today, 

espec i ally as quest ions concerning the appropriate paradigm for 

macrodynamic analysis are, once again, current. But before t urning 

to the debate between new classical and neo-Keynesian economists, as 

well as the positions of the neo-Marxists on the issue, 1 must first 

briefly summarize Lonergan' s known contact with the economic wri tings 

of the day, some of which have already been discussed in the 

dissertation. 1 wi Il then take sorne time to summarize Lonergan' s own 

posi t i on on macrodynamics. 

Lonergan and the economic li terature 

The archives of the Lonergan Research Insti tute (in Toronto, 

Ontario) have:> some of the actual notes that Lonergan made concerning 

some of his readings in economics. These notes, known to have been 

made about the t ime Lonergan wrote his economics essay, ment ion a 

number of economists, incl uding Hayek, Frank H. Knight, Erik Lindahl, 

Heinrich Pesch, Lionel Robbins, C. F. Roos, and Schumpeter. It is 

clear that Lonergan was familiar wi th Keynes as weIl for he mentions 

the marginal efficiency of capital and the propensity to consume in 
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," the introduction to Circulation Analysis. Although in conversations 

wi th me, in the late 70' sand early 80' s, Lonergan did mention that 

he had read the Economic Journal, it is not certain whether he did so 

at the time he was writing or only later, when he returned to the 

study of economics. Probably, however, he did read that journal 

during the 1930s; i t could account for his knowledge of The General 

Theory, as weIl as the Archives' total lack of notes on the works of 

the Cambridge economists. 

Lonergan' s notes point to his interest in the work of the 

Austrian economists, as weIl as his awareness of the debates of the 

period between the different schools of economists in various parts 

f the world. 230 The t 1 t th t th d' d o no es a so sugges a ose rea l ngs were one 

as a supplement to earlier work, (possibly his reading of the 

Economic Journal), inasmuch as he occasionally added personal notes 

that suggest that he had already drafted Circulation Analysis.
231 

ln 

the introduct ion to this thesis, as weIl as in section 2.3, some 

1 inks have been made between Lonergan' s work and the ideas and 

debates which inspired the work of Hayek, Knight, Lindahl, Schumpeter 

and Robbins. 

The message of Lonergan's economic essay 

What Lonergan is saying about macrodynamics can best be 

summarized by referring to the subjects of the four main chapters Jf 

this dissertation. For example, from the discussion of chapter 2, 1 

conclude that Lonergan's pure cycle of the productive process 

embodies many Austrian characteristies. Relati ve priee adjustment, 

for instance, is influenced by changes in the structure of production 

230For example Hicks (1965) acknowledged his debt to Lindahl' s work 
during his writing of Value and Capital. For discussion of the 
Anglo-American and Austrian debates about eapi tal and dynamics see 
section 2.3 of the dissertation. 

231See the quotation in sect ion 2.3 from the note in which Lonergan 
contrasts his work with Schumpeter's. 
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within the process of growth and change. Although l do not deny that 

priees affect future output decisions, as both Hicks (1936) and Hayek 

(1939) point out, l think Lonergan's essay elucidates the fundamental 

role of the structure of production in the determination of current 

priees and output. 

In chapter 2, l argued that, for Lonergan, the fundamental 

relationship was not a demand-side accelerator that determines 

investment, but the change in output that results from an increase in 

inveslment, or wnat l have called Lonergan' s "supply-side 

mul tipI ier. " To Lonergan' s eyes, a fundamental determinant of 

i nvestment, has: to be exogenous to the economy, in that i t resul ts 

from new ide:as. Even replacement investment is affected by 

innovations. Newness and exogeneity were also emphasized by 

Schumpeter (1934). 

name, 

Lonergan gave the underlying 

labelling il the pure cycle. 

macrodynamic process a formaI 

In a pure cycle, he says, there 

is a balance between the income multiplier and the supply multiplier, 

whi le in a trade cycle there is no such balance. l contend that 

Lonergan uses a Kaldorean savings assumption, and that the trade 

cycle results from the imbalance between income shares and the shares 

of consumer and capital goods in output. 

Lonergan's pure cycle is characterized by nonnegative 

acceleration; it is a cycle because, first, production of capital 

goods accelerates more than the production of consumer goods, and 

then the reverse occurs. This phenomenon is weIl known in data 

pertaini ng to firms and Table 5.1 ('ffered preliminary evidence for 

the existence of such lags in aggregate time series, showing periods 

during which the rate of growth of expendi ture on capi laI goods 

exceeds the rate of growth of the output of consumer goods, and 

periods during which the reverse 1s the case. These phases of the 

pure cycle are called respectively, the surplus and the basic phase. 
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Lonergan uses the term surplus to refer to aIl actlvltles associated 

wi th the replacement, growth and change of capi tai stock. Basic, on 

the other hand, he uses to refer to aIl acti villes assoclated wi th 

the standard of li ving or consumer goods and services. 

The process of growth in Lonergan's equillbriurn pure cycle 

difÎers from that of straight equllibriurn growth, not only because of 

the variat ion in the rates of growth of the cornponents of output, 

owing to a lag but also because productivity change occurs through 

Investment in new and bet ter capi ta!. In effect, Lonergan do es not 

dist i ngui sh between growth in response ta population change and 

growth in output pel" man, or productivity change, because he feels 

they are not dist inct phenomena. As Hicks (1973) and Kalecki (1972) 

explain, productivity change increases output pel" man and requires 

the reinvestment of the consequent profi ts ta maintain full 

employment. In other words, increases in 

addi t ional resources avai lable Îor production, 

growth increases basic labour resources. 

product i vi ty make 

Just as population 

Lonergan' s notion of cost is presented in his discussion of the 

price cycle, which is explained in terms of the variation in output 

durlng the pure cycle. During the lag between the l'ise in production 

of capi tal goods and the output of consumer goods of the pure cycle, 

says Lonergan, there is a rise in the priee level, because of the 

incl'ease in money supply relat i ve to real output, much as was 

discussed by the Austrlans. For Lonergan, this price rise is a 

source of surplus ta be reinvested. His notion of cast leaves out 

all surplus, including depreciation cost. As was argued ln section 

2.6, this choice of a cost concept avoids the ambiguity surroundlng 

depreciation, especially when productivity change Is included ln 

gross i nvestment. 

In chapter 3. largue that, t'or Lonergan, priees rise before 

output in an expansion because, much as for the Austrian economists 
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and especially Schumpeter (1934), output growth requires monetary 

growth. Lonergan, for example, af"f'irms the 'laI idity of the 

Mercantil ists' understanding of the advantage of a balance of 

payments surplus that brings in the specie needed to increase the 

monetary base in an expansion. Lonergan also explains the importance 

of the balance between monetary flows and production flows. Like the 

Austrians, he emphasizes the importance of monetary increases going 

to producers and not directly to demand. His explanation is that 

when increases in the money supply go directly to demand, imbalances 

between the income and supply mul tipliers may be aggravated and such 

changes are associated wi th the trade cycle. In a pure cycle, he 

says, once the construction lag ends and increases in output enter 

the circulation, there is no need for cont inued increases in the 

money supply, inasmuch as product ive capacity is no longer expanding. 

As weIl, argues Lonergan, priees no longer rise; they fall with the 

rise of output during a basic expansion. He cautions, however, that 

the fall in prices does not imply a change in the long-l'un 

equi 1 ibrium price level; the faii in the price level during the basic 

expansion actually balances its rise because of scarcity in the 

surplus expansion or construction period. 

Lonergan contends that economies with largely private-sector 

product ion are better adapted to surplus rather than basic 

expansions. "Thrift and enterprise" became 

fee 1 s, and the tendency for pri ces to i ncrease 

cultural values, he 

(because consumption 

1s excessive whel1 savings are insufficient) during the surplus phase 

of an expansion (before output increases) ensures that savings can 

rise with profits, barring external and government deficits. On the 

other hand, Lonergan argues that free enterprise econom1es do not 

easi ly adapt to a basic expansion, when basic prices that rose in th€. 

surpl us expansion must return to the il' equi librium level. He 

contends that the tendency for prices to decrease leads to a 

reduction of' output. And he explains, too, that although behaviour 

geared to maximiz1ng profits 1s rational, net profits that are 
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characteristic of the surplus expansion must fall to zero durlng the 

basic expansion, when prices fall to the level of marginal cost. 

Lonergan' s analysis is irnpl ici tly based on the assurnptions of a 

competitive equilibrium. He notes that to increase output when 

prices are not rising implies additional risk. He adds, furtherrnore, 

that the tendency not to Increase output is supported by the fact 

that nominal costs pel" unit tend to be fixed. Lonergan mentions 

specifically the fixed nature of interest incomes and the existence 

of surplus in some wages and salaries. These factors of risk and 

costs deter the maxirnization of profits by increasing production when 

per-unit profits are declining. 232 In fact, Lonergan (1982a) suggested 

that a rnaxirn of "benevolence and enterprise" was needed for the basic 

expansion. This maxirn, he argued, points to the coordination required 

for the basic expansion process. As Lonergan has stated, during a 

recession, excess profi ts in one area must be offset by losses in 

another. He refers to imbalances in the distribution of income 

between surplus and basic incomes and the distribution of production 

between surplus and basic goods. Coordination, he bel ieves, would 

ensure that the income distribution effectively mirrors the 

production distribution. 

Chapter 4, which contains explanations of Lonergan' s concepts 

of basic and surplus incarne, focused on the importance of variation 

in these cornponents of incorne over the pure cycle. Lonergan defines 

basic incarne as incorne that is consurned. He states that surpl us 

incorne is intended for the purpose of renewing and upgrading capi tai. 

Any increase in the productivity of capital stock is rnatched, then, 

by an increase in surplus income, for which Lonergan uses the terrn 

"pure surplus incorne." In other words, pure surplus incarne is 

rnatched by the full-ernployrnent increase in output obtained, but 

wi thout any increase in aggregate costs, because the product ion 

232This analysis assumes an elasticity of dernand of at least unit y, and 
non-satiat ion. 
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process is more productive. As Pasinetti (1981) saw, the cost, or 

investment required to rnake the process more productive, must be 
233 borne by society through saving. The subsequent increase in 

productivity is then distributed to society ln general, because, in 

Pasinetti's model, wages are a residual. Lonergan explains this 

process in terrns of the proportion of pure surplus in surplus incorne. 

He contended that i t varies over the pure cycle: in the surpl us 

expansIon it rises, as prices rise because of scarcity; ln the basic 

expansion it raIls, as prices fall and output increases. Lonergan's 

concept of pure surplus incorne or net profit is, like Pasinetti 's, 

the incorne counterpart of net new investrnent. 

As for Lonergan's cycle of basic incorne, discussed in sections 

2.4 and 4.3, it is briefly the following. As total income and prices 

rise in the surplus expansion, there is an antiegalitarian shift in 

incorne distribution that tends to provide the increased savings 

required. In a basic expansion, fall ing prices wi 11 make incorne 

distri bution more egali tarian if output does l'lot fall. If output 

does fall, the numbers of unernployed increase, which leads to arise 

in the nurnbers in the zero incorne group and a maintenance of the 

antiegal itarian distribution of incorne typical of a surplus 

expansion. In the pure cycle, surplus incorne increases with the rise 

in prices; this must, therefore, be pure surplus incorne, inasrnuch as 

the cost of capital rernains constant. Pure surplus incorne also 

reaches a maximum at the end of the surplus expansion, when output 

begins to increase. For Lonergan, aggregate f=;urpl us income and total 

income do not faIl in a pure cycle because decre,ases in priee are 

offset by increases in output. Moreover, increases in replacement 

investment of a larger capi tal stock offset decreases in new net 

investment. For Lonergan, too, the variation between the elernents of 

surplus income as weIl as between surplus and basic income during the 

pure cycle, must be reflected in the distribution of aggregate 

233 
Pasinetti' s "hyper-indirect labour. Il 
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incorne. Lonergan agrees with Kaldor ( 1960[ 1957 J ), and Keynes 

(writing in the The Treatise on Honey) and Harrod (1936), when they 

state that saving out of profits 15 at a h1gher rate than sav1ng out 

of wages, when wages and profits are read as basic and surplus 

incorne. Or, as Lonergan puts it, to increase saving, increase the 

incornes of the rich; to increase consumption, increase the incornes of 

those in lower incorne groups. 

In the final section of his essay, Lonergan includes the 

government and external sectors as circuits of monetary flows that 

are superimposed on flows of incorne-expenditure and outlay-receipt in 

the resl of the econorny. Figure 4.1 delineated these flows. 

Essentially then, Lonergan sees that, when these superimposed flows 

are not in balance, the money supply is added to and subtracted from 

within the economy As in the analysis of the expanding surplus and 

basic circuits, the point of entry (whether through supply or dernand) 

and the phase of the expansion (surplus or basic) are crucial. For 

example, a net rise in domestic debt or foreign credi ts increases 

interest incorne for holders of the debt. When the interest incorne i5 

added to the system, it may not be spent in the same proportion as 

tax money that was withdrawn to pay the interest. Furtherrnore, 

incorne withdrawn frorn the system to pay interest on foreign debt 1s 

an addi tional cost of production; it reduces the profi ts, or pure 

surplus, available for reinvestment. 

In chapter 5, to clarify the discussion of Lonergan's cycle and 

to examine its properties, l presented a Lonerganian rnodel. The 

recursive feature of the rnodel demonstrates the relationship between 

the pure cycle of equilibrium output and the trade cycle. In the 

mode l , once decisions are made about investrnent projects, the 

investrnent and capital stock are determined by lagged relationships. 

Such projecl decisions depend on a productivity shock. Money supply 

increases proportionately with expected nominal incorne(=output) 50 

that equilibrium rnoney supply is neutral vis-à-vis equilibrium 
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output. Furthermore, both the money-wage bill and the expected priee 

level are determined at the beginning of the period. The latter' s 

growth rate depends on the productivity shock's effect on investment 

proJect growth. It is important to note that a money surprise can 

change output but not investment, for the latter was already 

determined at the beginning of the period. On the other hand, the 

money surprise affects priees, profi ts and the sale of consumer 

goods. Consequently, the real wage bill adJusts, as Hahn deseribed: 

falling in an expansion if wages increase more slowly than priees, 

and, in a trade cycle, rising as output falls faster than priees. 

In the model, if there were no money surprises, as would be the 

case Ina pure cycle, money would be neutral and actual output and 

priees would equal equillbrium output and priees. The model is also 

consistent with the analysis of aggregate supply and demand, as shown 

in figure 3.1. Money wages will rise as priees rise in a surplus 

expansion, while real wages will rise in a basic expansion of a pure 

cycle as the priee level falls to equilibrium levels with the rise in 

output. 

The simulations of the model show the priee effects of a money 

surprise and the consequent effect on real consumer sales when the 

wage bill is fixed at the beginning of the period. 

Lonergan and the current debates between new classical 

economists and neo-Keynesians 

Lonergan's economic essay has a new classical emphasis because 

of his three assumptions concerning the pure cycle: i) that i t has 

an underlying equilibrium system; il) that it has rational economic 

behaviour; and ili) that it has neutrality of money. Another key new 

classical feature of the essay is its elaboration of the supply side 

proeesses as fundamental to macrodynamics. l would also argue, 

however, that, 11ke many new classical economists, Lonergan also saw 

limitat ions to the government' s role in the economy; he saw, too, 
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the importance of the foreign sector' s influence on growth and 

change. In particular, Lonergan's pure cycle uses the same 

technology as that employed by Kydland and Prescott (1982) ln their 

model, with the exception of the specification about inventories (as 

was discussed in section 5.3). 

While new classical economists have developed the real business 

cycle approach and, consequently, the effects of productivity or 

supply shocks on the economy, neo-Keynesians have usually considered 

the rigidities created by priee or income contracts to be factors 

preventing the economy from adJusting to any kind of shock. 1 argue 

that Lonergan is neo-Keynesian, then, in his emphasis on the 

importance of disequil ibrium in business cycles; he feels thesc 

cycles are caused by monetary shocks and by priee and income 

rigidi ties during the adjustment process. He argues, however, that 

the rnonetary shocks are added to a pure cycle process caused by 

productivity shocks. The monetary shocks are inconsistent, he feels, 

wi th the product i vi ty changes of the pure cycle that determine real 

investment and output. 1 would argue that Lonergan does not look for 

government policies to remedy the disequilibrium--he explicitly 

mentions the 1 imitations of pol icy--and that he instead looks to a 

change in the rational behaviour of agents, in response to a better 

understanding of how the system works. Although he says expl ici tly 

that social policy may respond to social needs, he does not sec 

active fiscal policy as an essential stabilizer of the economic 
234 system. 

Because of his criticism of the ability of the free enterprise 

market system to adapt to the changes of growth in a pure cycle, 1 

argue that Lonergan's economic essay has neo-Marxian qualities. 

Lonergan contends that hi s concept of pure prof i t. or what he calI s 

pure surplus incorne, has not been understood. He argues that pure 

234For further discussion see chapter 1. 
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surplus income is a phenomenon of the expansion in the construction 

phase, that it corresponds to the increase in output per man of the 

basic expansion, during which pure surplus income must fall to zero 

as output increases and priees fall to equal marginal cost in a 

competi tive equilibrium. However, Lonergan' s anal ys i s of i ncome 

distri but ion 1s not based on social classes as was Marx' s analysis; 

it is based more on a functional distinction in income, inasmuch as 

pure profits are for the macroeconomic purpose of investments that 

wi 11 result in increased producti vit y or output per man. It i5 

characteristic of Lonergan' s work that he has synthesized what are 

often regarded as juxtaposed viewpoints in economics, in the 

development of his own theories 

Lonergan's economics essay and policy goals 

Finally, largue that Lonergan had an underlying question in 

wri ting his economics essay; namely, "Why does the pure cycle break 

down?" His answer, 1 believe, is that the trade cycle results from a 

misunderstanding of the aggregate role of pure profits, and that thus 

the business cycle is a problem of both income distribution and 

monetary shocks. These issues can be summarized in Lonerganian terms 

by saying that the redlstributive function does not work weIl. In 

other words, changes in monetary flows of aIl kinds, incl uding pure 

profi ts, do not match t.he changes in product i vi ty of the pure cycle. 

According to this analysis, there is a role at hand for both the 

pubi ic and pri vate sector pol icy-makers: they must look to improve 

the performance of the redistri buti ve funct ion of banks and 

government, as weIl as international financial arrangements. 

The overall goals of pubi ic and pri vate policymakers would 

therefore have to include the development of a monetary policy that 

aims at neutral ity in i ts effect on income, thereby taking into 

consideration government and external imbalances, as well as the 

proport ional i ty between the expected output of consumer goods and 

investment projects. New income pol icies in the publ ie and pri vate 
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-- sector, ones 1 inked to the process of changes in product i vi ty, are 

also required. A third policy goal would be the development of a tax 

policy, one which, apart from payments for government services chosen 

by the public, could be linked to reinvestment of profits, understood 

as Lonergan' s concept of pure surplus income, which wouid aiso 

include what Lonergan calls the pure surplus in high incomes. These 

policies do not deny a role for scarcity and demand in determining 

equi l i brium wages and priees. Scarcity and demand do exert upward 

pressure on sorne wages and priees in Lonergan' s surplus expansion. 

But, in a Lonerganian basic expansion, the reinvestment of profits 

would put downward pressure on priees and profits per unit output, as 

output increases in a pure cycle. 

Lonergan differs then from Austrians economists who assume that 

the trade cycle is inev:table, but he also differs from the new real 

business cycle analysts who assume that the business cycle is an 

optimal response to economic change and growth. 

Indications for Future Research 

Inevitably, because of its scope, this dissertation leaves 

unanswered many questions both theoretical and empirical. Questions 

of partieular relevance and interest for future research concern i) 

the development and ernpirical testing of Lonergan's analysis of 

government and external defici ts as they affect economic growth and 

development, with special attention being paid to incorne 

distributional effects and the pure cycle; ii) econometric estimation 

and testing of a Lonerganian model using Canadian or U. S. data; and 

ii 1) experimentation with the use of differenced data, instead of 

detrended data, to explain change as a whole, rather than change 

wlthin a two-part framework of equilibrium growth and cycles. 
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APPENDIX 

MODEL SIMULATION 

The model has been simulated by using, as variables, the growth 

rates of key elements in the macroeconomy. This approach Is 

consistent wi th that of Lonergan (1944) as weIl as Beveridge and 

Nelson (1981). 

The dynamic process of the model is the following. The 

economic system i5 shocked by productivity changes which determine, 

with a lag, the growth rates of investment, capital, and the output 

of consumer goods. The shocks affect ing the system have two 

components: a permanent 

temporary monetary shock. 

and positive productivity shock and a 

The shocks are identified because the 

model ls recursive; that ls, the monetary shock cannat influence new 

investment projects, which were chosen along with a neutral change in 

the money supply at the beginning of the perlod. The monetary shock, 

which follows the productivity shock, affects priees, profits, and 

the actual output of consumer goods sold. The block diagram in the 

appendix' s figure 1 shows the links between the model' s variables. 

The proces5, expressed in growth rates of the real and nominal 

variables, is stationary around the Initial post t Ion. Actual growth 

rates constitute total proportional change during the period. This 

approach is consistent with the work done on time series, in which 

series are stationary because they have been differenced. The 

effects of previous periods can appear in the productivity shock 

which determines new investment projects. The productivity shock i5 

assumed to be nonnegat ive following Lonergan' s definition of a pure 

cycle. The product i v ity shock i s mode 11 ed as a random wal k with 
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FIGURE A.1 

BLOCK DIAGRAM OF THE MODEL 
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drift, ln whlch the drif't term is the average rate of' change in past 

values of the variable. 

The parameters of the real part of' the model are the Investment 

lag, the shares of' consumption and investment ln the growth rate of' 

output and the size and specification of' the producti vit y shock. 

The nominal part of the model Is linked to the real part ln 

three ways: 1) by the money \o:age bill growth rate, which must remain 

unchanged in response to the monetary shock in the current period, 

inasmuch as money wages and employment are determined when the gross 

investment proJects are chosen at the beginning of the period; il) by 

the assumption that aIl wages are consumed; and li1) by allowing the 

price-Ievel growth rate to depend on the growth rate of new 

investment proJects, in accordance wi th Lonergan' s priee equation. 1 

A monetary shock to the model changes the rnonetary base growth rate 

from its equilibrium value in a positive or negative way. 

The parameters of' the nominal part of' the model are the 

coef'f'icient linking priee change and investment, and t.he monetary 

shock. 

The values of' the parameters were varied independently to see 

if the results were sensitive to the choice of' the coefficients and 

lags. Appendix table 1 l ists the coeff'icients and the variations 

made in them for each run. Graph series 1. A to 1. E gi ve the resul ts 

of these changes on measures of growth of' equi li brium and aetual real 

output of consumer goods, equilibrium and actual priees, and the wage 

bi Il and profits. For graph series l, whieh serves as a base 1 ine, as 

weIl as graph series 2 and 3, three addi tional graphs show the aetual 

and equilibrium growth rates of the monetary base, the growth rates 

of investment and equilibrium consumption, and the productlvity and 

lSee section 4.3 f'or further discussion. 
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-- money shocks. Graphs in series 2 and 3 show the effects of changing 

the shocks or their proportionality. 

The gestation lag for the construction of capital goods in the 

model was varied in graph series lE from four periods to three. 

Following Kydland and Prescott (1982) and Beveridge and Nelson 

(1981), the product i vit y shock was mode lIed as a random shock with 

drift. The drift term was taken to be 0.03, an average rate of 

change in product i vity. To reflect the persistence of the 

productivity shock, the random shock itself was modelled with a 

single period lag and an error term. The parameter of the lagged 

shock was chosen to be 0.9. The variance of the error term of the 

productivity shock was taken to be 0.005. 

The parameter in the priee equation, which measures the 

proportional effect of new inveslment project growth rates on the 

priee level, was varied between 0.6 and 1. O. In the base case, the 

monetary shock was assumed to be temporary, thus having a zero mean 

and a variance of 0.01. In case 2, the monetary shock was allowed to 

be zero in order to repl icate the Lonerganian pure cycle. In case 3, 

following Beveridge and Nelson (1981), the monetary shock was allowed 

to be proportional to the producti vit Y shock. This pararneter was set 

at 0.5. 

The model does not allow actual priees or output to affect the 

future, which is determined only by the productivity shock and which, 

in turn, influences the current decision about gross investment. 

This choice is consistent with the Lonerganian view that production 

considerations are an important determinant of prices, so that 

equi 1 i brium priees rise in the short l'un with new projects. However, 

rationality in a pure cycle model assumes that the expected money 

supply corrects for the money surprise in the previous period, based 

on expected priees and output. 

reflects this expectation of a 

The expecled price level, in turn, 

monetary correction, in 1 ine wi th 

expected output which is, to repeat, dependent upon information 
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concerning current and lagged product\vity shocks. During the next 

period the effects of a rise in actual priees could also reduce money 

demand and thus equilibrium money supply. The model, in fact, does 

show a great deal of variabi 1 i ty in the actual priee level. This 

variabil1ty 1s caused by the monetary shock, as weIl as the 

assumption that only the real output (sales) of consumer goods can 

adJust (because investment is determined at the beginning of the 

period). Furthermore, the rise in priee reduces the real wage bi Il 

and, thereby, the real income avai lable to purchase consumer goods. 

Inventories of finished goods rise, and remain in the product ive 

process. Thus the differenee between equi 1 ibrium output and actual 

output refleets the difference between the equilibrium production and 

the actual sales of consumer goods. 

Let us now summarize simulation results. Appendix table 1 

provides a guide to the graphs. In graph series 1, the base case, 

the monetary shock was assumed to have a variance of O. 01. The 

graph for the equi 1 i brium and actual percent age change in 

consumpt ion, CD and C respect i vely, shows the variation in actual 

real growth rates around the equilibrium growth cycle. These cycles 

last ten to twelve periods with equilibrium growth rates ranging from 

one to five percent. As would be expeeted in a Lonerganian pure 

cycle, the priee graph shows similar variation in aetual priee level 

changes, P, around the equilibrium priee level changes, EP. This 

variation reflects the monetary shock. The graph for the money 

variable growth rates shows the direct effect of the money shock. 

The equilibrium growth rate of the money variable, EHB, thus reflects 

the pure cycle. The graph for growth rates in the wage bill (W) and 

profits (PR) shows a greater variability of profits and sorne lead in 

pro fi t growth rates, again as would be expeeted in a Lonerganian 

cycle model. The graph of equllibrium growth rates of investment 

(ID) and consumption (C) also shows some lead in the growth rate of 

investment, thus representing Lonergan's cycle, as well as the 

variability in consumption growth rates already noted. 
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Graph series 2 conÎirms the equilibrium pure cycle that occurs 

when the monetary shock is absent. The lead in profit growth rates 

over the wage bi 11 growth rates, and a similar lead in Investment 

over consumption, also imltate the surplus and basic phases of the 

pure cycle. 

Graphs in series 3 show the resul ts of assuming that the 

monetary shock is correlated wi th the producti vlty shock. As would 

be expected, variation in actual sales of consumer goods from 

equilibrium output is larger than the output changes due to the 

productivity shock and synchronized with them. Patterns in the other 

graphs are similar to those in series 2. 

Not surprisingly, in the determinat ion of equi 1 ibri um output 

and actual sales of consumer goods, the key relationshi ps in the 

mode 1 are the shocks and the adjustment of priees and wages to the 

shocks. Cases 2 and 3 show the effects of varying the shocks. Cases 

lA to lE show the effects of varying the priee and wage bi Il 

adjustment parameters (lA to lD) and the gestation lag (lE). 

In case lA the wage bill equation is Wt = O.8(Sj,l-j) + EPl, 

and the equili brium priee equat ion is EPt = O. 8(Sjt); thus there was 

only part ial adjustment in priees and wages ta the producti vi ty 

shock. In case lA the wage adjustment was assumed ta be ineomplete; 

thus wage-bi Il growth rates are lower here than in case 1 and, 

eonsequently, sa is the growth in consumer sales. The priee equatlon 

is unchanged, however, and priee growth rates are therefore the same 

as in case 1. 

In case lB, the priee equation is unchanged from case lA and 

the wage equation, Wl = 1. O(Sjt} + EPl, allows for complete and 

Immediate adjustment of the wage bill growth ta the growth in new 

i nvestment projects. This choice of parameters led to greater 

variabi 1 ity in consumer sales growth but no negati ve growth rates. 

Wage bill changes precedes profit growth changes over the cycle. 

243 



( 

Variat ions in price growth rates, the same as in the previous two 

cases, depend on both the price equation and the monetary shock, 

neither of which were changed in case lB. 

In case lC, the priee equation i5 EPt = O.6(Sjt) and the wage 

bill equation Wt = O.8(Sjt) + EPt. so that priee and wage bill 

adJustments to the producti vi ty shock were ineomplete but Immediate. 

The smaller priee adjustment in this case as opposed to those already 

diseussed aecounts for the lower variabll ity in growth rates of 

consumer sales from equilibrium output growth. The wage equa t ion 

continues to affect variabi l ity of sales growth rates, because of its 

immedi ate, although partial, adjustment. As expeeted, equi li brium 

and actual priee growth rates are smaller and less variable than in 

case lB. Also negat ive actual priee growth rates are eorrelated with 

high growth rates of consumer sales. And the wage bill changes lead 

changes in profits beeause the wage bi Il equation provides for 

Immediate adjustment. Growth rates of the wage bill, however, are 

smaller in this ease than in case lB, beeause the wage bill 

adJustment was incomplete. 

In case 10, the priee equation is EPt = 1.0(Sjt), whieh allows 

for full and imJr.t diate adJustment of the priee level growth to the 

produetivity shock. The wage bill equation is Wt = O.8(SJ,t-j) + 

EPt, thus allowing for a partial, lagged adjustment in wage-bill 

growth. The growth rates of consumer sales are 10101 relative to 

output growth rates, and sometimes negative, refleeting the fai lure 

of the wage bi Il to adjust fully, whi le priee adjustment is complete. 

Aetual and equilibrium growth rates of the priee level are higher 

than in the previous cases as are the growth rates of profits. This 

case nonetheless differs from lA in terms of priee growth rates, 

which are higher here beeause of the complete adjustment of priees in 

1D. But the consumer-good growth rates in eases lA and 1D are 

identical, inasmuch as these growth rates are linked to the wage bill 

equation, which 1s the same in both cases. The consumer-good growth 

rates are also l inked to the actual priee level growth rates, which 
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differs from its equilibrium value by the size of the monetary 

shocks; they are the same in both cases. 

Case lE differs from case 1 inasmuch as the gestation lag and 

the wage-bi Il adjustment lag of the former are both three periods 

instead of four. This shifts the graph for equil i bri um 

consumer-goods output growth to the Ieft. while variat ion in actual 

consumer sales growth remains the same. Priee leve 1 changes are 

ident ical, however. because the priee equation is the same in bath 

cases. Also the graphs for profits and wage-bill growth rates show 

different patterns; otherwise they are similar and have the same 

degree of variabi 1 ity. 

The simulations show several features of Lonergan' s pure cycle 

and of trade-cycle deviations from it. These include the lead in 

investment-good production growth over growth in the product ion of 

consumer goods that would be expected in the surplus and basic phases 

of the pure cycle; the importance of the timing and si ze of wage and 

priee adjustments and the l'ole of both producti vi ty and monetary 

shocks in the determination of growth of output sold. The 

specification of the equations for the shocks and the wage and priee 

adjustment equations wouid be key in est imating the model. The mode 1 

is less sensi tive to the length of the gestation lag. 

Q 

EQ 

CD 

ID 

K 

PRK 

s 

Variables of the model (growth rates) 

= actual output 

= equi 1 i bri um output 

= equi 1 i bri um output of consumer goods 

= equi 1 i bri um and actual output of capital goods 

= capi tai stock 

= the product i vit y shock to gross investment 

= gross investment projects undertaken. Expendi t ures are spread 

over J periods before project ls completed and added to 

capi tal stock. 
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( 

P = aetual priee level 

EP = equil1brium priee level expected by agents at the beginnlng of 

the period 

EMB = equi 1 i bri um mone~' supply expected by aIl agents and used by 

firms in choosing S at the beglnning of the period 

MB = aetual money suppl Y which differs from its equilibrium value 

by a random amount,À 

W = money-wage bill 

PR = total nominal profi ts 

Parameters of' the model 

x = proport ional effect of investment growth on output growth 

5 = proport ional cffect of eonsumer-good output growth on total 

output growth. 

J = number of periods needed for the gestation of eapi tal 

proJects 

Il = average producti vi ty shoek 

a = deviation of the produetivity shock from its average value, Il 

(al = o. gel-l + cpl) 

(3 = proport ional effect of the real value of gross new 

proJects on the wage bi 11 

c = proport ional effect of the real value of gross new 

proJects on the priee level 

À = monetary shoek 

Equat i ons of the mode 1 

Equations for supply (goods market) 

Technical/behavi~ural equations 

(S.1) PRKl = Il + el 

(S.2) SJt = PRKt 

(S.3) lOt = l/J (Sjt + Sjt-l + ... + SJt-j) 

(S.4) Kt = SJ,t-J 
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(5.5) COt = Kt. 

1 dentities 

(5.6) EQt = XCOt + 5IOt. 

( 5. 13') Ct = Wt - Pt 

Equations for the money supply (money market) 

Behavioural equations 

(5.8) EPt = dSJt.) 

(5.10) MBt = EMBt + Àt 

Identities 

(5.9) EMEt.:: EPt + EQt. 

( 5. 11) Pt + Qt = MEt 

(5.13) Pt. = PRt. - IDt 

Equations for incorne shares (labour market) 

Behavioural equation 

(5.7) Wt = ,g(SJ,t.-j) 

Identity 

(5. 12) PRt = lOt + EPt. + Àt 
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APPENDIX TABLE 1 - GUIDE TO THE GRAPHS 

VARIATIONS IN INDIVIDUAL PARAMETER VALUES AND SHOCKS FROM CASE 1
1 

PARAMETERS 

AND 

SHOCKS
2 

GRAPHS 

1 lA lB lC 

et 0.9(9t-1l+cpt. 
4 

q; 

À
5 

x 0.7 

cS 0.3 

c 0.8 0.6 

(3 1.0 0.8 1.0 1.0 
(Sj,t.-j) (Sj,t.-j) (Sjt.l (Sjt.l 

Il 0.03 

J 4 
v 0.25 

Notes: lInitial values of 9 = 0.012 
2Parameters are defined in the appendix. 
3 Same parameters as graph series 1 
4cp (E=O, V= 0.01) 
s~ (E=O, V=O. 005) 
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FIGURE A.2 

GRAPHS OF MODEL SIMULATIONS 
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MONETARY BASE (Yo CHANGE).3 

fMB 
LI~~ .. _ ...... __ 

150 153 156 159 162 165 168 171 17~ 177 180 183 186189192195 198 

t ;? 

Er ttrMt"'r!rt1'* $!M"t7rte,st&bf&tlt1rfn 't&=es ~'i"tAwSi$s±i&,m9rtz,ttMŒ&t 1~ea5tti'..e Wb ...... • rfitt.r.->' PhI 1o.~~~h_:û..~~ .. ____ ~_~-,--,",-",_. ____ ~~_ .• _ 

-. 

en 
~ 
N 

• 



9 

7 

c
v 

3 

1 

Xl 0-2 

... 

\ 
,\ 
\ 
\ J 
'.,/ 

WAGE BILL & PROFITS (% CHANGE).3 
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C GOOOS & l GOGOS (Yo CHANGE):3 
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PRODUCTIVITY & MONEY SHOCKS.3 
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