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ABSTRACT

The key structural-form equation in my thesis relates farmers annua investment
in seedcorn (I sacks pa) to a gap between the expected (re% pa) and the normal
(n% pa) profit rates on capital stock: | = (1L + f [re —n]) lo, where “f 7 is their
reaction-coefficient and “0” indicates a oneyear timelag. By way of
justification, this paper demonstrates that similar “expected profitability gaps’
are implicit in every influential theory of investment behaviour. These comprise
theories descended from Brainard/Tobin (“g-ratio”), Jorgenson/Eisner/Strotz
(“user-cost”), Harrod/Samuel son/Hicks (“multiplier-accelerator”),
Keynes/Kaecki (“marginal-efficiency”), and Smith/Ricardo/Marx (“uniform-
profitability”). Thus the [re — n] explanator constitutes akind of “genome’ that is
present in al investment functions.

* | am indebted to Dr Jerry Courvisanos for his supervision and comments in writing this paper. Scholarship
support from The University of Tasmaniais also gratefully acknowledged.



PREFACE

Titleof Thesis: The Traverses of a Post-Keynesian Corn Model of a Monetary Economy

Supervisor: Dr Jerry Courvisanos

The “traverse” is defined as the dynamic disequilibrium adjustment-path that connects an initia with a
fina growth-path, should one exist. My thesis devel ops a nested sequence of five post-Keynesian corn
models of a closed monetary economy and analyses the traverses sparked off by perturbing the
parameters of the fifth (flexprice) modd. Also, a package of economic policies is designed to minimise

disruption aong an “instrumental traverse” path.

Common to dl five modds is an “expected profitability gap” investment function:
| =@+ f [re—n]) lo sacks of seedcorn per annum (pa). From this year's harvest, | sacks are
retained by capitalist farmers to plant as next year opens; re% pa is the rate of profit they expect to
earn as next year closes, n% pa is the known opportunity cost of cepita; f is their reaction-
coefficient; and 1o sacks is this year's opening capital stock (= last year's investment retention) of

seedcorn qua “circulating capita”.

This particular investment equation is what drives the dynamics of the model and its traverses, making
it imperative that a robust justification for its use be provided. This paper attempts to make the case.

The chapter structure of the thesisis as follows:

=

The Traverse, Post-Keynesian Economics and Research Objectives
2. Andytica Survey of the Traverse Literature
Appendix: Traverse Models after 1973
3 Research M ethodol ogy
Appendix: The Investment Function Genome
A Fixprice Corn-Credit Economy
Flexing the Corn Price, Money Wage and Interest Rate
A Flexprice Corn-Credit Economy
An Instrumental Traverse
Principal Findings, Limitations of the Andlysis and Future Directions

oo ~NOOA

This paper is based on the Appendix to Chapter 3.



Introduction

This paper ams to demondrate that dl classicd uniform-profitability; Keynesan marginal-
efficiency; neo-Keynesan multiplier-accelerator; and neoclassca g-theory and user-cost
investment functions are merely individud “ontogenic’ expressons of a generd “phylogenic’
investment equation. By andogy with an organism’'s genes, we may characterise the expected
profitability gap invetment explanator as the common “genome’ of dl specimens within the
investment equation species.

The phylogenic investment function is specified as | = f (a Ko), where | is annud red net
investment in (and Ko the opening red capita stock of) a firm, industry, sector, or economy; while
a% per annum (pa) is the expected profitability gap genome. This key concept is defined asa = (re
— )% pa, where re% pais the rate of profit entrepreneurs expect to earn on their investment and
n% pa is their opportunity cost of capital. Alternative terms for n% pa include “normd rate of
profit”, “hurdle rate of return”, “target rate of profit”, and “required profitability”.

The opportunity cost of capita isdefined asn = (i + j )% pa, where 1% pa is the market rate of
interest on money loans and | % pa is the risk premium ataching to red invesment in some
particular firm, industry, sector, or economy. Expected profitability (re% pa) may differ from
realised profitability (r% pa) for al expectation functions — except in the specid case of “rationd
expectations’ (re = r) where every investor, like the magus Merlin, possesses perfect foresight.

The expected profitability gap genome can be traced back through John Maynard Keynes (1936),
Michd Kaecki (1933), Irving Fisher (1930), Keynes (1930), Arthur Spiethoff (1925), and Knut
Wicksdll (1898, 1906), with Henry Thornton (1802) being the ultimate progenitor of this universa
“primitive’ of investment and capitd theory.

Net Investment as a Gap Concept

Each year’'s opening capitd stock is either completely or partidly absorbed in the current year's
production process. This loss of capitd vaue is a flow caled “depreciation”. Thus, a stock of
circulating capitd is equivaent to a fixed capitd stock that suffers a d = 100% pa depreciation
rate.



In the absence of price inflation, an opening stock of fixed capita worth Ko dollars will grow
indefinitey over higtoricd time (Dt = 1 year) so long as net investment

| =K-Ko=DK =DK/Dt dallarspa

ispogtive, i.e. if gross investment each year (Ig dollars pa) exceeds the loss of opening capita vaue
(d Ko dollars pa) due to depreciation

I=lg—dKo>0 dollars pa

In a cyclicad trough, net invesment dso may be negative (Ig < d Ko) and, in the long-period
equilibrium of aclassc sationary Sate, it would be zero (Ig = d Ko).

Now in crculating cgpitd modds having d = 100% pa, economic growth occurs when net
invesment is postive, just asin fixed cgpitd modds. The only difference is that no visble evidence
of the previous year's opening cepitd stock remains, Ko has been entirdy absorbed in (i.e.
depreciated by) the process of production during the current year. The exemplar is a stock of
seedcorn used to produce a flow of corn output, from which the opening stock is renewed post-

harvest, one year later.

Already it can be seen that “gaps’ are important in capitd and investment theory, e.g. the positive,
zero or negative “differences’ between K and Ko are identica with those between Ig and d Ko.
These gapddifferences may also be expressed as “ratios’, i.e. (K / Ko) = 1 is mathematicaly
equivdent to (K — Ko) = 0. Thus the investment function genome may be present in gap theories,

difference theories and/or ratio theories.

If net invesment (I dollars pa) is itsdlf a gap, it may come as no surprise that economidts of al
schools have theorised that it is determined by some kind of gap, difference or rdtio. It is the
purpose of this paper to show that many different species of investment functions are driven by



entrepreneuria reaction to gaps of one kind or another. Furthermore, it is demondgtrated that dl such
gaps ultimately reduce to asingle difference, viz. the expected profitability gap genome (826 pa).

In my thes's, each farmer-investor is assumed to react to any postive (negative) gap in expected
profitability by increasing (decreasing) this year's retention of seedcorn relative to the volume held
back from last year's harvest. The corn economy’s overdl reaction-coefficient (f > 0) is the mean
of dl faamers subjective responses. It cannot be construed as a degree of “gap closure” or as a
“gpeed-of-adjustment” towards an objectively-determined optima capita stock. If the profitability
gap is zero, the pogtive reaction-coefficient can have no effect and farmers will be content to
maintain aggregate red investment at last year'sleve (1 = lo sacks pa).

Gap Theories of Investment

In the Harrod/Samuel son/Hicks multiplier-accelerator theories, the rdevant gaps lie between the
current and lagged values of output or consumption. The Jorgensonian user-cost theories feature
differences between the actud and optimal capital stocks or production capacities. The Tobinesque
“q’ theories are based on a rétio between the Marshalian demand and supply prices of capita

equi pmen.

Only in the Smith/Ricardo/Marx uniform-profitability and the KeynesKdecki margind-efficiency
theories is our expected profitability gap mechanism present in dmost prisine form. And only in
Joan Robinson (1962, p 48) are the mutua positive feedbacks of (a) expected profitability onto
investment, (b) investment onto redlised profitability and (C) realised profitability back onto expected
profitability included.
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Robinson gatesthat “The A curve represents the expected rate of profit on investment as a function
of the rate of accumulation that generates it. The | curve represents the rate of accumulation as a
function of the rate of profit that induces it.” Desred rates of cagpital accumulation are shown a
points S (ungtable) and D (stable). Stahility is assured at point D because the I-curve cuts the A-

curve from below.

Sgnificantly, Robinson refers to “dedred” rather than “equilibrium” rates of capita accumulation.
This is because the very fact that net investment which exceeds (or, indeed, fdls short of)
depreciation is occurring, indicates that the opening capitad stock was not in equilibrium — given the
expected future course of revenue, expense and associated profitability. And being out of
equilibrium must mean that some kind of “ggp” has developed, one which prevents capitdist
investors from continuing to fed comfortable about the Sze and/or structure of their opening capitd
stock.

The Gap Zoo

Nuclear physicists were embarrassed by their “particle zoo” until, beginning in 1964, Murray Gell-
Mann and others started to demonstrate that these 200-plus different sub-atomic particles detected
in their accelerator rings were built out of only sx quarks, Sx leptons and three bosons. Economists
today should fed smilarly uncomfortable about the “gep zoo” inhabiting their own acceerator
models, as detailed below. This paper arguesthat all these various flow and stock gaps are merely



imperfect proxies for something deeper and more fundamentd: the difference between expected
profitability (re% pa) and the opportunity cost of capital (n% pa).

Keynes (1936, pp 315-7), for instance, ingsted that gaps between the subjective margind efficiency
of invesment (MEI)* and the objective long-term rate of interest were responsible for fluctuations in
the investment aggregate. These, he dlaimed, get amplified (by the multiplier) into ingtability, the trade
cycle and the infrequent crises that afflict capitaist economies.

With respect to capital and growth, Edmond Mainvaud (1986, p 382) has stated that

| agree with economic higorians in thinking that an essential dement ... is the course of
business profitability ... thislatter is precisey a deviation from the flexprice equilibrium.

Business profitability may be characterised by the anticipated margind pure profit rate
(excess over the redl interest rate ... )%. Over decades and excepting cases of major shocks,
this can be properly measured by the mean redlized pure profit rate ... The existence of a
non-zero pure profit rate is incondstent with existing flexprice growth theories ... the
observed differences, with a some times and places negative, at others high pure profit rates
... truly reved what is best interpreted as disequilibria of the price system.

With respect to the business cycle, Alan Freeman (1999) has developed a non-linear, continuous-
time, two-equation investment mode which is driven by a ggp between redised and normd
profitability. He proved that even such a smple abdtract sysem will generate sable, persstent
business cycles. “Neither neoclassica nor Marxist thinkers have, to my knowledge, constructed
forma models in which the rate of profit itsdf exercises the predominant influence on investment
behaviour, notwithstanding ... [its theoreticad importance and] ... notwithstanding the significant
empirica evidence uncovered, by authors of both schools, of profit rate variations during the course

of the cycle’ (p 4).

! Keynes (1936, pp 135-46) called it the marginal efficiency of capital (MEC), but the context makes clear that he
really meant the marginal efficiency of investment (MEI). Thiswas pointed out by Abba Lerner (1944, 1953) and
reinforced by Luigi Pasinetti (1974, pp 60-4).

?Malinvaud’s “deviation” isthe same concept as our expected profitability “gap”: a= (re—n)% pa.



The Time-Profile of an Investment Project
The following time-profile shows how complex are the vaue flows associated with even the smplest

of investment projects.

Y ear -2 -1 0 1 2 3 4 5 6 7 8 9 10 11
Sales Revenue pX pX PpPX pPX pX PpPX pX pX pX pXx
less

Wages wl wl wl wl wl wl wl wl wl wl
Materials m m m m m m m m m m
Maintenance m m M mMm m m m m m  m
Repairs rp rp rp

Taxes x X tx X tx DX tx X WX X
equals

Receipts 0 0 0 RS RS RS RS RS RS Rs Rs Rs Rs Sv
must cover

Rent Outlays Or Or Or Or Or Or Or Or Or Or
Lease Value Pr

or

Build Outlays Ob Ob Ob

Supply Price Ps

or

Buy Outlays Op

Demand Price Pd

This investment time-profile shows a business firm (one producing to order, not for inventory)
acquiring a machine with an output capacity of ¢ = x units pa. It will be needed in three year’s time,
has a service life of 10 years and its net scrap or surrender vaue will be Sv dollars, once
decommissoned. Prima facie, the entrepreneur’s only problem is to decide between renting,

building or buying the machine.

Except for rent outlays (Or), there is no presumption that any annuad dollar amounts need be the
same as any other appearing in the same row. Fortunately, our entrepreneur knows how to reduce
al this complexity and carry out the necessary comparisons. From the common time-stream of
receipts (O/RY/Sv) are subtracted the stream of outlays Ob (congtructing) or the single outlay Op
(purchasing). This yields two different time-streams, representing the “net proceeds’ from each of
these options. Then it is a Smple matter of discounting each year's net proceeds before summing



them to find the net present value (NPV) of each option as at the Sart of year —2 ... and choosing
the one with the highest NPV.

The leasing option cannot be treated the same way because its particular time-stream of equa
annua rentd payments (Or) already includes depreciation, interest and an alowance for risk —to
compensate the lessor (rather than the lessee) for bearing these cogts. Correct treatment of this
option is addressed below.

Mogt business firms have a good idea of their opportunity cost of cepitd, a rate of discount or
normal profit rate (% pa) which they routindy use for such invesment andyses. Thisisthe “hurdle’
rate of return which any proposed investment project must clear before it can be considered further,
S0 often n% pavis caled the “target rate of profit” or “required profitability”. This hurdle rate is built
up by adjusting for industry-specific risk (j % pa) the opportunity cost of locking up generic liquidity
(money and its closest subdtitutes) in highly-specific projects, rather than lending it out & the ruling
nomind interest rate in the loans market (1% pa). Thus, n = (i + j )% pa would be the discount rate

used by our entrepreneur to compare different time-streams of net proceeds.

The two options (build ver sus buy) aso could be compared by using n% pato accumulate forward,
rather than to discount back. By finding the future vaue (FV) of the stream of build outlays (Ob) as
at the end of year O, our entrepreneur would obtain a capital vaue (Ps dollars) directly comparable
with the buying price of the machine (Pd = Op dollars). Then the rent option could be brought into
the andysis by using n% pato discount its stream of outlays (Or) back to the sart of year 1 (= end
of year 0), thus capitdising the flow of rental payments into its equivaent “lease vaue’ (Pr dollars).
The entrepreneur then will choose the lowest-cogt option from among these three (now directly

comparable) dternatives.

With three comparable capital values (Ps, Pd and Pr), it is a Smple matter to caculae the “interna
rates of return” (IRRs) associated with these options. An IRR is that particular discount rate which
ensures equdity between the present vaue of the common recepts stream (0/RYSv) and the
capitd(ised) vaue of that particular investment option, both being evauated at the end of year O,
when the machine is due to be commissioned. Provided dl the annud RSy receipts are positive,



there will beasingle IRR for each option. The entrepreneur then chooses whichever option has the
greatest IRR — and the resultant rankings will be the same as under the dternative decison rules of
choosing that option having the highest NPV or the lowest capitd(ised) cost. We may cdl the
grestest of these IRRS the “expected profit rate’ (re% pa). But only during year 11 will the firm
findly know whether this expectation of profitability was, in fact, realised (i.e. whether or not r =
re% pa).

Agoregate I nvestment Functions

The method of anadlyss used to rank dl optionsin asingle project dso is gpplicable to dl investment
projects in a single firm, industry, sector, or economy. Now, an IRR or expected profit rate (re%o
pa) is precisely the same concept used by Keynes (1936, pp 135-46) in his General Theory, viz.
the margind efficiency of invesment (MEI). In Chapter 11, Keynes argued that, if equilibrium
prevals, aggregate investment must have been pushed to the point where the economy-wide MEI
had falen into equdity with the ruling rate of interest on long-term government bonds. Here he was
abdracting fromrisk (i.e. assuming that ] = 0% pa), but it is basicdly the same opportunity cost of
capita concept, viz.n = (i +j )% pa So, in the long-period equilibrium of a dationary Sate, it must
be true that re = r = n% pa. Furthermore, for the stationary state to be maintained, re=r =ro=n
= no% pa must remain true for dl entrepreneurs, year after year — where “0” indicates a one-year

time-lag as before.

The above time-profile of one particular firm's three-option investment project shows clearly why al
IRRs are expected profit rates. Consder what is known and what has to be forecast. Probably
savice life, annud output capacity (c  units), annud inputs of operating labour
(I manhours), the rent outlays (Or dollars pa) quotation from the lessor, and the first year’s build
outlays (Ob dallars) under the congruction option are fairly firm figures. Beyond a year or two,
however, our entrepreneur's confidence in al other forecasted vaues — production
(X units), cgpacity utilisation (u = x / c), prices (p dollarsunit), the money wage
(w dollars'manhour), and annua materids, maintenance and repair costs — will fal off rapidly as the
time-profile lengthens. And who can foresee what taxation (tx) changes may occur during the next

14 years?



When Keynes (1936, p 157) spoke of “... the forces of time and our ignorance of the future’, it
was obvious he believed the universe to be non-ergodic. He did not subscribe to the ergodic axiom
of neoclassical economics, whereby economic agents “... draw samples from the past or present,
assume that such samples are equivaent to drawing samples from the future, and then place them
into an optimising dgorithm”, as Jerry Courvisanos (1996, p 164) puts it. That is why economic
modes of investment dways should disclose which particular “expectations function” is being
employed to generate the expected profit rate (re% pa). Asde from ergodic-universe rationa
expectations (re = r% pa), severad non-ergodic specifications have been used to modd real-world
investor behaviour, including “gatic” and “adaptive’ expectations.

Non-ergodicity aside, the rgjection of rationa expectations by post-Keynesians and others relies on
five agpects of the red world: information, computability, complexity, aggregation, and observation.
Even in an ergodic universg, it is impossible to forecast the future redised profitability of a present
investment project. In neoclasscad generd equilibrium, “everything depends on everything dsg’
(induding the project's profitability), so the information requirements are prohibitive and the
computability problem insurmountable. Furthermore, as even the smple Lorenz differentid equation
exhibits chaotic properties, it is not surprisng that complex GE systems are aflicted by such
problems as indability, multiple and shifting equilibria, indeterminacy, path-dependency, and
hysteress. Next, the celebrated individudism of capitalist entrepreneurs gives rise to a severe
aggregation problem. With each investor operating in ignorance of dl the others undertakings, the
whole may sum to more (Iess) than the parts due to synergies (incompatibilities). Finaly, even casud
empirica observation confirms that smadl investors usudly rey on rules-of-thumb like payback
periods, while the most sophidicated often forecast invesment time-profiles usng na?ve
extrgpolation methods.

Assged by the three-option investment project time-profile andysed above, we will continue to
develop the concepts needed to discuss aggregate investment functions having gaps, differences or
ratios as independent variables. Thus far, we have introduced the profit rate, both expected (reo
pa) and redised (1% pa); the opportunity cost of capitd (N% pa); the price of a new capita good
(Pd, its Marshdlian demand price); the replacement cost of a new capital good (Ps, its Marshdlian
supply price); and the lease vaue of a new capitd good (Pr). Implicitly, as pat of the IRR



caculation, the economic depreciation rate (d% pa) adso was introduced; on a physical capita asset
worth K dollars with a 10-year service life, this rate would be d = 10% pa.

The capacity utilisation rate (u = x / ¢) dready has been mentioned and our time-profile has sdes
revenue (p.x dollars pa) as its first row. We aso could derive annual measures of vaue-added
output (Y), profit (R = Rs — depreciation — risk-adjusted interest) and cash flow (Rc = R + d K).
Macroeconomic versons of al these variables, together with aggregate consumption (C), have dl
been used as explanatory variables in the various theories of investment behaviour. We now turn to
the classic difference, gap and ratio theories that have been proposed since long before Keynes
(1936) showed that investment determines both output and saving, rather than saving and investment
jointly determining the redl interest rate.

Classical “ uniform-profitability” Investment Functions

With the exception of Karl Marx (see below) and Thomas Mdthus, al classca economists —who
include Adam Smith (1776) and David Ricardo (1817) — accepted that supply creates its own
demand, in accordance with Say's Law of Markets. Therefore, given the classca “iron law” that
real wages tend to the subsistence level —the corollary being zero saving by workers—it is saving by
capitaigts out of their flow of profits (R dollars pa) that determines investment.

Prima facie, there is no room here for read net investment to be determined by our expected
profitability gap (a6 pa) genome. At best, one component of it (viz. the interest rate, 1% pa) could
be sad to influence the amount saved out of capitaists profit incomes. But the redly interesting
quedtion is What is it that determines this macroeconomic flow of profits (hence dso saving and

investment) in the classcd modd?

At the microeconomic leve, dl classca economigts were aware that industries differed with respect
to therisk premium (j % pa) that capitaists had to anticipate covering, before investing part of their
profit-determined saving (opportunity cost = 1% pa) in some particular industry. At this leve,
therefore, the dlocation of red saving across dl lines of production must have been governed by the
rule re = n% pa, where both sdes of the inequality differed across industries. However, the right-
hand sde of the inequdity only differs because the risk premium § % pa) is specific to each



industry. (The left-hand sde differs because prospects of profitability are industry-specific as well.)
What isgeneral across dl investment opportunities is the basal opportunity cost (viz. i% pa, quoted
by the rentiers) of converting foregone consumption (i.e. saving) into particular stocks of working
capital and outfits of capital equipment.

Combine these facts with the indstence, by al classicd economists except Marx, upon a naurd
tendency for the economy to gravitate towards its “dismd” dationary sate. We are left with along-
period equilibrium Stuation where the economy’s average re% pa has come into equdity with its
average n% pa (underpinned by its common interest rate of 1% pa). The equditiesre=r=ro=n=
no% pa are replicated, in the Sationary state, year after year ad infinitum. At this set of “uniform”
rates of return to physica capitd and to (risk-adjusted) money loans — and with equilibrium saving
out of equilibrium profits being equa to equilibrium investment —we can seethat | =S=g (R) =f

(re—n)% pa, as per our investment function genome.

In other words, it is microeconomic competition between capitdigts to invest ther flow of saving
out of profits (in those indudtries which they anticipate will yidd the highest rates of return) that
results in a particular macroeconomic outcome. The economy will be pushed onto its production
possihilities frontier (PPF), with red income being continuoudy maximised in a classic daionary
date. So, in this equilibrium of zero wage and price inflation, Y = Z dollars pa, where Z is the
maximum flow of output that the economy can produce with dl firms operating at their full capacity
utilisstion levels (x = ¢ units pa). By definition, Y = W + R dollars pa and the wage hill is dso an
identity: W = w L dollars pa. With the uniform money wage (w dollars'worker pa) being fixed & the
subsistence minimum, only the stock of employment (L workers) and the flow of profits (R dollars
pa) are free to adjust.

So, with fixed w, it must have been L and/or R that were the motive forces pushing Y al the way out
to Z on the economy’s PPF. Whereas Marx assumed an industrid “reserve army of labour” (viz. the
urban unemployed), dl other classcal economids relied on unlimited supplies of low-productivity
rurd labour. Effectively, both scenarios result in an unlimited supply of |abour a the going red wage.
As the leved of employment (L) is therefore a purdly passive variable, the sole active force is the

microeconomic competitive struggle between capitaists to maximise differences between re% pa



and n% pa, industry by industry. This process maximises the macroeconomic flow of R dollars pa
that they receive as profits, so the economy ends up on its PPF, and stays there for as long as the

Sationary state endures.

As the last of the classcd economists, Marx accepted that fierce competition between cepitdists
tended to make profit rates uniform throughout the economy. What he could not take on board was
the classica economigts creed that capitdists frugaly saved, then passively invested, redl resources
that dways were limited by whatever profit incomes the market dictated. Those whom Marx
criticised do not seem to have been aware that ther own classcad microeconomic invesment
process, which equalised profitability across dl indudtries, dso maximised the macroeconomic
flows of profits, hence saving, hence investment. So, during any given year when the process was
active, aggregate net invesment (I dollars pa) redlly was determined by the expected profitability
gap genome (&% pa) in the classca modd. This disequilibrium process continued until the “disma”
long-period equilibrium Sationary sate of Ig = d Ko and a= 0% pawas attained.

Marx, however, was a dynamic disequilibrium theorist. To him, the economy is always in traverse.
“Accumulate, accumulate; that is Moses and the Prophets!” Marx (1867, p 742) exclamed, thus
ruling out the classcd inevitability of the Sationary state and subdtituting in its place a rlentlesdy
growing and fluctuating economy, subject to intermittent crises. Pogtive net invesment was the
norm and Say's Law inoperative. If capitaist entrepreneurs lacked sufficient current profits to
support their investment schemes, there were dways plenty of capitdist rentiers on hand to extend
money loans on the promise of future profits ... provided the former group of capitaists had
sufficient collateral, of course.

Lack of collaterd was the only thing preventing frugd workers from becoming capitdists, snce
Marx permitted wages to fluctuate above subsstence, thus alowing workers to save from time to
time. When accumulation was strong (week), wages rose (fel) and the reserve army of labour
shrank (expanded). Whenever an investment boom carried the economy onto its PPF, this did not
usher in a gationary state. For Marx, the PPF was forever moving outwards, due to net investment
embodying the fruits of technica progress.



According to Ernest Mandd (1990), Marx showed that the “... inner logic of capitalism is ... not
only to ‘work for profit’, but aso to ‘work for capital accumulation’ ... Capitdists are compelled to
act in tha way as a result of competition. It is competition which basicdly fues this terrifying
snowbdl logic: initia value of capitd - accretion of vaue (surplus-vaue) - accretion of capita - more
accretion of surplus-vaue - more accretion of capita, etc. *Without competition, the fire of growth
would burn out’, (Marx, 1894, p 368).” Obvioudy, it isthe classica uniform-profitability investment
function (based on the competitive struggle and including the profitability ggp genome) that Marx is

using to explain capita accumulation.

Keynesan “marginal-efficiency” Investment Functions

Three years before the General Theory, Kaecki (1933, in Polish) had published a mode “...
identifying aggregate invesment orders as a function of both anticipated gross profitability and
interest rates’, according to Courvisanos (1996, p 15), who also quotes Josef Steindl (1981, p 125)
as having identified three versons of the investment function in Kaecki’s writings on the business

cycle.

In Kalecki’s (1933) Verson | mode, the investment function

| = (re—i) 0

closdly resembles our profitability gap genome. As Mdinvaud (1986, p 382) later recommended
(see quotation above), Kdecki went on to subditute average redised profitability for the
unobservable expected (re% pa) profit rate. Furthermore, he dropped the interest rate variable on
the empirica grounds that it closaly follows fluctuations in profitability — and with smdler amplitude.
The right-hand side of equation (1) is identical with the gap between the MEI and the interest rate
that drives investment in Keynes (1936) and, moreover, pre-dates it by three years ... about the
same time as Kaecki’s derivation of the principle of effective demand pre-dates that by Keynesin
the General Theory.

In Kaecki’s (1943) Verson |1 modd, the investment function



| =f (DR, DK) 2

has investment responding positively to the “profits gap” OR = R — Ro) and negatively to the
“capitd stock gap” (DK = K —Ko0). Not shown is athird determinant, the positive response to cash
flow (Rc). Kdecki included this to reflect the “principle of increesing risk”, viz. more internd

financing means less recourse to risky externa borrowing.

Dividing the first gap by the second yidds the “margind profit rate” r = (?R/?K)% pa, which is
equivaent to the difference between r = (R/K)% pa and ro = (Ro/K0)% pa. Thus equation (2)
could be recast as

| =f(r—ro) 3

This would be identica with our expected profitability genome whenever r = re% pa and ro = n%
pa. The former would be true if r% pa represented an average of previoudy redised profit rates, the
expectations function recommended by Malinvaud and used by Kaecki for the operationa version
of equation (1). The latter would be true if Kaecki began his andyss from a sate of long-period
equilibrium, in which the norma profit rate was being earned on a fully-adjusted capital stock.
Kaecki (1954) suggedtsthat thisinterpretation is correct: “... [if] we congder the rate of investment
decisons in a short-period we can assume that at the beginning of this period the firms have pushed
thelr investment plans up to the point where they cease to be profitable elther because of the limited
market for the firm's products or because of ‘increasing risk’ and the limitations of the capita
market ...” (pp 96-7)

In Kdecki’s (1968) Verson 11 modd, investment depends on margind profitability alone, so that

1=f(r) (4)

isequivaent to hisVerson Il modd sans the cash flow (Rc) determinant. Kaecki realised thet, due

to technical progress, later vintages of capitd stock tend to exceed earlier ones in productivity

performance (hence dso in profit potential), thus accounting for r% pa > ro% pa. Here we cannot



even begin to do justice to the richness of Kaecki’s investment, cycles, didribution, and growth
andyses, which include gestation lags, firm microeconomic foundations in the oligopoly context and

much more.

Courvisanos (1996, p 20) dates that “Josef Steindl is the most important Kaleckian writer on
excess capacity and accumulation” and goes on to discuss how Steindl reinterprets the Version Il

model, replacing equation (3) with the equival ent function

| =f(u—u*) ®)

where u isthe actua, and u* the planned (target/required/desired) degree of capacity utilisation.

At the microeconomic levd, this [r <-> u] equivaence can be gppreciated by comparing Steindl’s
equation (5) with Kaecki’s equation (3) under the ro = n% pa assumption of a long-period
equilibrium garting point for the andyss, "% pa being the planned (target/required/desired) profit
rate. Since the profitability associated with a given stock of fixed capitd rises (fals) with every
increase (decrease) in afirm’s actud degree of capacity utilisation (u = x / ¢), we can see the direct
andogue of our profitability ggp mechaniam in Steindl’s vison of entrepreneurs investing more (less)
asu>u* (u<u*) or leaving investment unchanged (u = u*).

At the macroeconomic level, Steindl’ s [r <-> u] equivaence can be further appreciated by defining u
=Y / Z asthe aggregate degree of capacity utilisation. If the “ capacity-capita ratio” isv = Z / K
and the “profits share” isrs = R/ Y, the profit rate identity (R/K) = (R/Y) (Y/Z) (Z/K) can be
rewritten as r% pa = (rs u v)% pa. Now the long-period constancy of macroeconomic income
shares (such as rs) is accepted as a“ stylised fact” and often we can assume that the capacity-capita
ratio (v) dso is congant. Thus the profit rate (r% pa) must vary directly with, and proportiondly to,
the degree of capacity utilisation (U%), as maintained by Steindl.

Neo-Keynesian “ multiplier-accelerator” Investment Functions



Kaecki’s macroeconomic income distribution andysis is important for detecting the presence of
profitability gaps, differences and ratios in the multiplier-accelerator investment theories that follow.
His analyss shows how the economic activity aggregates favoured by neo-Keynesan investment
theorists (mainly consumption and income, but profits and productive capacity aso have been used)
al depend upon totd investment outlays.

Kalecki expands the expenditure components of a closed economy’s gross domestic product into
Y = Cw + Cr + |, where the first two right-hand side terms are consumption out of wage and profit
incomes. Then he uses the classcd assumption concerning propengties to save out of wages (W)
and profits (R), i.e. sw = 0 < o < 1, to forge a link with the corresponding income components of
GDP,viz.Y =W + R. o, if W = Cw then R=Cr + | mugt follow. Finaly, Kaecki proposes (Cr +
[) -> R as the direction of causation. This is plausble since capitdigts, having collaterd (hence
preferred access to finance), can decide their own investment and consumption outlays, but not their

own profits. It is“the market” (gpparently) that decrees what profits they may subsequently earn.

However, what no isolated investor ever percelvesis this the aggregate of dl capitaists investment
outlays (I dollars pa) principdly determines what level of profits (R dollars pa) the market will
generae for them dl to partake of, in the form of the average rate of profit (r% pa) they reaise on
the economy’ s aggregate capital stock (K dallars).

Thus, Kdecki (1971, p 13) could state thet “... capitdigts, as a whole, determine their own profits
by the extent of their investment and persond consumption”, an indght he atained in the 1930s. It
has since become known as Kalecki’s dictum: “Workers spend what they get, but capitdists get
what they spend”. Sidney Weintraub (1979, p 101) describes Kaecki’sdictum as*... a penetrating
light beam that speeds us close to the red dtuation”. Independently, Keynes (1930, p 125) had

derived his equivdent “widow’s cruse’ explanation of how profits are generated:

If entrepreneurs choose to spend a portion of their profit on consumption ..., the effect isto
increase the profit on the sde of liquid consumption goods by an amount exactly equd to the
amount of profits which have been thus expended. ... Thus, however much of their profits
entrepreneurs spend on consumption, the increment of wedth belonging to entrepreneurs
remains the same as before. Thus profits, as a source of capital increment for entrepreneurs,



are awidow’s cruse which remains undepleted however much of them may be devoted to
riotous living.

Subsequently, post-Keynesians such as Nicholas Kador, Robinson and Pasinetti have analysed the
implications of Kaecki’s dictum for aggregate demand, income shares and economic growth paths.

In the neo-Keynesan theory of Samuelson (1939), the relevant gap is a difference between the

current and lagged values of consumption

| = (C—Co), 6)

whose right-hand side is a proxy for the profitability genome, as demonsrated below. This dso is
true of the “standard” output accelerator theory that Roy Harrod (1936) had pioneered, J R Hicks
(1950) had extended and econometricians such as Lawrence Klein (1950) had utilised, viz.

| =f(Y -Yo) (7)

Recal that Keynes (1936) showed how | —via the multiplier — determines Y, and hencedso C = Y
— | = Cw + Cr. Furthermore, Kaecki’s dictum showed how (Cr + I) determines R, abet by
assuming that Cw = W. Yet, regardless of the saving behaviour of workers, it remains true that W
=Y —Rin any short-period andyss. Combining the insghts of Keynes (I -> Y) and Kaecki (I ->
R), leaves the wage bill (W = w L) as a pure resdud. The money wage (w) might be contractud,
but employment (L) is not, so it would seem tha investment (determining profits, GDP,
consumption, and employment) rules the roogt.

Now, in the current (previous) short period, the capital stock K (Ko) is given, so the current profit
rater = (R/K)% pamust be implicit in both C and Y, while the lagged profit rate ro = (Ro/K0)% pa
must be implicit in both Co and Yo. Thus, both neo-Keynesan accderator formulations —
consumption gap equation (6) and income gap equation (7) above — may be viewed as proxies for
the functions containing the profitability gap, viz. | =f (r —ro)% paand, equivdently, | =f (r' )% pa
These are the same as equations (3) and (4), respectively, of Kaecki’s Version |1 modd discussed

above.



Neoclassical “g-ratio” Investment Functions

The g-ratio theory, which began with William Brainard & James Tobin (1968) and Tobin (1969),
dates that net invesment by a business firm depends directly on the ratio of the stock-market
vauation (Kd) to the replacement cost (Ks) of that firm, viewed as a collection of capital assets:

I=f(q) (8)

whereq=Kd/Ks If > 1 (q< 1) there will be postive (negative) net investment. If g = 1 thereis
no incentive to change the firm's capita stock, so only replacement investments will be made.

When g = 1, this indicates that the firm consders it dready possesses an optimal capital stock
(K*), so that K* = Kd = Ks must represent the outcome of successful efforts by managers to
maximise the equity vaue of the firm to its shareholders. Associated with each possible vaue of
capita stock is some maximum capacity to produce output (€), as in the investment time-profile
discussed above. Optima capital stocks (K*) or production flow capecities (c*) are key concepts
in the neoclassical user-cost investment functions discussed below.

In our investment time-profile, we used the opportunity cost of capita (n% pa) to discount the
expected net proceeds and find Pd (the machine' s Marshdlian demand price), then to accumulate
the build outlays and find Ps, its Marshdlian supply price. For a firm whose only asset is such a
machine, Kd = Pd and Ks = Ps, so we can see that the g-ratio investment theory involves a

comparison between the results of forward-looking and backward-looking present value methods.

Recdl that the option which has the highest net present value (NPV) aso is the one with the grestest
excess of the interna rate of return (IRR) or expected profit rate (re% pa) over the normd profit
rate or hurdle rate of return (N% pa). So, if dl managers are driving to maximise the NPVs of the
firms they control, the g-ratio theory aso reduces to the expected profitability gap theory. Note that
the use of stock-market vauations in the numerator of the g-ratio implies that the opinions of those
who own the firm (its shareholders) are assumed to be identica with the opinions of those who



control the firm (its managers). During the 19™ century, most business firms were managed by their

owners, in fact.

Now estimates of both re and Kd are prospective, being based on the expectation functions which
guide investment behaviour. Keynes (1936, pp 156-8) contrasted “enterprise” with “gpeculation”,
noting that the former paid close atention to the underlying fundamentas (eg. our investment time-
profile) while the latter was based on devoting “... our intelligences to anticipating what average
opinion expects the average opinion to be” (i.e. stock-market sentiment). He saw that a 20™ century
phenomenon (the separation of ownership from control) encourages speculation and reduces
enterprise, with rentier share-trading being comparable to the farmer who, having tapped his
barometer, withdrew al his capitd from agriculture during a few days of expected bad wegther.
Finaly, Keynes (p 159) warned that * Speculators may do no harm as bubbles on a steady stream of
enterprise. But the postion is serious when enterprise becomes the bubble on a whirlpool of
speculation. When the capital development of a country becomes a by-product of the activities of a
casino, thejob islikely to beill-done’.

This term “bubble’” has by now entered the theoretica lexicon of neoclassca economists. For
ingance, Robert Chirinko and Huntley Schaller (2001) published a paper titled “Business Fixed
Investment and ‘Bubbles: The Jgpanese Case’. After many pages of advanced econometric
andyss and testing, they concluded: “The data suggest that there was a bubble that had an
economicdly important and gatisticaly sgnificant effect on fixed investment in Jgpan.” Along the
way, they noted that

A variety of theoreticad work has caled the smple present vadue model of stock prices into
question. Empiricd studies have provided evidence that stock prices may vary too much
relative to dividends, that investors may overreact, that there may be fads in stock market
prices, and that there may be a tendency to be overly optimigtic about the future
performance of stocks that have done well in the recent past ...

Among policy-makers, there is a long-standing concern that extreme movements in assst
markets may adversaly affect the rea economy ... More recently, the high price of U.S.
equities led to Federal Reserve Board Chairman Greenspan's concern about “irrationd
exuberance’ and the mid-1998 worldwide decline in equity markets raised fears about
subsequent effects on real economic activity. (p 663).



So, with empiricd estimates of the Marshdlian demand price numerator of the g-ratio most often
being sourced from stock-market company vauations (rather than from internal company vauations
based on the underlying fundamentals and made by better-informed directors and managers), it is
not surprisng that this investment function has not performed wel under econometric testing.
Andrew Abd (1983) says the marginal g-ratio is a more rdevant measure than the average o-
ratio discussed above. Margind q is defined as the ratio of the market value of an additional piece
of capita equipment to its replacement codt. It is difficult to obtain data on (or even proxies for) this
theoretically superior concept, adthough Hayashi (1982) cites cases where margind q is
proportional to average g, such as when the operaing profit function and the augmented
adjusment-cost function are of the same degree of homogeneity.

Neoclassical “user-cost” Investment Functions

Tobin's gtheory is the bridge linking the neo-Keynesian multiplier-acceerator and neoclassica
user-cost investment functions with the KeynesKdecki margind-efficiency approach. In the
neoclassica investment theories inspired by Dae Jorgenson (1963), the relevant gaps are those
between last period' s and this period’ s optimal capita stocks

| =f (K* —Ko*) ©)

or between the corresponding optima output flow capacities

| =f(c* —co*) (20

adong a seady-date growth path. Trygve Haavelmo (1961) earlier had pointed out that “... the
demand for investment cannot smply be derived from the demand for capitd. Demand for a finite
addition to the capitd stock can lead to any rate of invesment, from dmost zero to infinity,
depending on the additional hypothesis we introduce regarding the speed of reaction of capita-
users’. Thus, Jorgenson had to invoke various ad hoc “ddivery lags’ and “adjustment cods’
(moddlled by ditributed lags) to explain why gap closure does not occur ingtantaneoudly.



InVVolumel of his Collected Works, Jorgenson (1998, Preface) reminisced that he had “... defined
the user cost of capita as the renta price of capitd services, representing this price as the product
of the price of investment goods and the cost of capitd ... | reserved the term ‘cost of capitd’ for
the sum of the rate of return, the rate of depreciation and the rate of capital loss, adjusted for the
taxation of cgpital income”.

Jorgenson’'s “user cogt of capitd” (c) is none other than the uniform annua lease payment in the
time-dream of rent outlays (Or) of our investment time-profile example. As we saw, this time-
stream can be discounted back at n% pato find its associated lease vaue (Pr). A fuller statement of
Jorgenson’s investment function, based on the gap between two adjacent optima capitd stock
vaues (DK* = K* —Ko*) —and shorn of its ad hoc distributed lags structure —would be

| =f (Dx, Dp, Dc) (12)

where x is output and p is the price of that output, as per our investment time-profile. So, with sales
revenue = p.x dollars pa (incorporating the firm's expected profit rate, re% pa) and user-cost = ¢
dollars pa (incorporating the firm's opportunity cost of capitd, % pa) determining the optimal
cepitd stock, this neoclassca investment theory dready resembles our phylogenic invesment
function with its genomic expected profitability gap. Furthermore, the presence of these quantity and
price terms shows that Jorgenson’s investment function includes a “sades accelerator”, comparable

with the consumption (DC) and output (DY) accelerators of neo-Keynesian theory.

But resemblance is not enough. Jorgenson's ad hoc adjustment-costs soon were separated by
Eisner & Strotz (1963), Lucas (1967) and Gould (1968) into “intringc” factors (i.e. costs of
ingdlation) and “extringc” factors (i.e. risng Marshdlian supply price), then formdised as a convex
function of the firm’'s capital stock, to reflect marginal adjustment costs. Thus was the neoclassical
investment modd “perfected’; it yieds an entire optima adjustment peth for the scde of the firm.
Several commentators, including Hayashi (1982) and Abd (1990), have shown that the Eisner-
Strotz-Lucas-Gould neoclasscd modd with margind adjusment-cogts is formaly equivaent to
Tobin's (margind) g-ratio theory of investment under certain assumptions, e.g. that the firm's cash
flows are alinear homogeneous function of its cgpital and labour inputs and its investment outlays.



Other Neoclassical I nvestment Theories

The perfected neoclassical [user-cost = grratio] investment function has proved to be very flexible,
easly absorbing such critiques as the influentid “financid-congtraint” and “ option-value’ gpproaches.
Jensen & Meckling (1976), Stiglitz & Weiss (1981), Myers & Mgluf (1984) and Chirinko (1987)
initiated the financial-constraint investment theory by showing how eesly the wel-known “MM
theorem” — proposed by Franco Modigliani & Merton Miller (1958, 1963) — can break down in
red-world financid markets. One implication of the MM theorem (which both Jorgenson and Tobin
accepted) is that the opportunity cost of capitd for a firm is independent of both its financid
sructure (i.e. debt-equity retio) and the mix of retained earnings, bond issues and share floats it
chooses to finance net investment.

The financid-condraint theories may be seen as confirming Kaecki’s principle of increasing risk in
that they imply a certain “pecking order” among sources of finance. At the top of this “financing
heirarchy” dts retained earnings (least risky and chegpest), then come share floats (which dilute
equity) and, finaly, bond issues (most risky and dearest). The key assumption of the MM theorem is
that firms can never increase their own capitd vaue through purdy financid operations because, if
thiswere possible, rentiers could profit through arbitrage by replicating such operations in their own
portfolios. But to do this, the rentiers need to possess precisdy the same data as the managers of

corporations.

Unfortunately, just as in Akerlof’s (1970) used-car markets, access to key information in the
financid markets is “asymmetric’. To compensae for ther lack of information (or mistrust of what
information is available) on the red investment opportunities confronting firms, rentiers tend to raise
the price of externd finance above the opportunity cost to managers of usng cash flows generated
within their own firms. Bascdly, rentiers cannot know the full range of risk-classes (possible
“adverse sdection”), what action the firm's managers will take (possible “mora hazard with hidden
action”) or what outcomes are reveded by the firm's monitoring of its own invesment projects
(possible “mord hazard with hidden information”), so they add an Akerlofian “lemons premium” to

the normal market-clearing borrowing rate.



In hindsght, it was Kenneth Arrow (1968) who initiated the option-value invesment theory by
introducing the concept of “irreversihility”, whereby capitd goods ether cannot subsequently be
resold to other firms or can be resold only at a Significant loss. Thus investments which are more or
less firm-specific may be classfied as completdy or patidly irreversible. It was nearly twenty
years before McDondd & Siegd (1986) highlighted the existence of a close andogy between the
decison to make an irrevershle red investment and the decision to exercise a financia option.
Avinash Dixit & Robert Pindyck (1994) provide a systematic expostion of this neoclassicd
investment theory.

They point out that a call option gives its rentier owner the right to buy a financid asset a some
predetermined price; once exercised, the option is “killed” and becomes worthless. By andogy, a
firm’'s managers “own” the option to take advantage of an (irreversible) investment opportunity at
any time after andysis of its time-profile has shown that re = n% pa or, equivaently, that g = 1. To
build or purchase the necessary capital equipment immediately the opportunity is identified would
“kill” the red “option-vaue’ of waiting, i.e. the benefits of postponing the investment until more

information concerning future market conditions becomes available.

According to the “bad news principle’ of Bernanke (1983), good news is irrdevant to the red
option-vaue of an investment opportunity. In aworld of uncertainty, there are positive probabilities
of future upward or downward revisons to the expected profitability associated with any digible
investment project. But the option-vaue of avoiding losses by waiting must increase if there is bad
news. Good news has no effect on the option-vaue because dl it does is confirm the wisdom of
investing now — which kills the option anyway. Dixit (1992, p 123) uses the bad news principle to
explain why American companies are less aggressive investors than Japanese firms. The former face
downside risk — hence their option-vaue of waiting to invest is dways positive — wheress the latter
are protected from losses by government supports. With an option-value near zero, any Japanese

firm which hasidentified an investment opportunity never waits

The exisence of ared option-vaue of waiting drives a wedge between the two sides of the “rule’
that a firm maximises its vaue to shareholders by investing in projects until re = n% pa or,
equivdently, until g = 1. As Dixit & Pindyck (1994, Ch 5) date, “... the smple NPV ruleis not just



wrong; it isoften very wrong.” For reasonable parameter values, McDondd & Siegel (1986) have
shown that it is optimd to defer investing until the present value of a project’s benefits are twice as
large as its capitd codt! This represents an upper threshold for investment to occur immediately
(e.g. viaentry of new firms) but the theory aso posts a lower threshold (perhaps well below g = 1)
for disnvestment to commence. Dixit & Pindyck (1994, Ch 8, Sect 3) present an example: in the
competitive world copper industry, prices above long-run average cost do not attract new entrants

and prices below average variable cost do not induce exit by existing firms,

Both the financid-congraint and option-vaue theories are vaduable in explaning why managers
congtantly worry about the financid sructure of ther firms, favour interna finance and continualy
seek projects for which re >> n% pa or, equivaently, g >> 1. These new gpproaches, therefore,
ae dmply embdlishments of (rather than replacements for) the perfected Jorgenson/Tobin
neoclassicd investment theory. As such, the ingghts they afford dso are rdevant to dl other
investment theories that are expressions of the expected profitability genome.

Empirical Findings

Kevin Hasstt & Glenn Hubbard (1996, p 13) point out in ther review of the evidence that
“Accelerator effects are strong and obvious, user cost effects appear weaker and more subtle.”
Summers (1981) found that changes in cash flow help to account for fluctuations in aggregeate
investment. In addition, James Heintz (2000, p 5) has summarised the state of empiricad knowledge

thus

Empiricd esimates of investment functions often show more robust effects from non-price
variables, for example capacity utilization, than from relative prices, such asinterest rates
... Tobin's Q provides a compelling theoretica framework for explaining investment ..., yet
empiricd dudies of the impact of margind changes in the raio of equity vaues to
replacement costs have been uneven — many perform quite poorly. While estimates of
margind Q are often corrdated with invesment, a large portion of investment behaviour
remains unexplained (Abe and Blanchard 1986). Other studies underscore the role
digtributive outcomes play as determinants of the rate of investment, and many provide
empirical evidence supporting a positive relationship between the profit rate and level
of investment (Gordon, Weisskopf & Bowles 1998, Glyn 1997, Marglin and Bhaduri
1990, Kalecki 1965).



Emphases have been added. Significantly, those ontogenic theories most closely related to the
phylogenic investment function | = f (a, Ko) have performed the best under econometric testing. The
italicised phrases indicate that Keynesian and neo-Keynesian investment theories are ill dive and
well a the turn of the millennium, more than 60 years after they were first proposed. In fact, the
expected profitability ggp genome a = [re — n] found above to be present in al four classes of
influential investment theoriesis far older than that.

Origins of the Genome
The Chicago economig, Irving Fisher, was one of the firg to explicitly sate that net investment is
driven by a profitability gap. As dways, Keynes (1936, pp 140-1) was generous in his praise for a

predecessor who had influenced his own work:

Although he does not cdl it the ‘margind efficiency of capitd’, Professor Irving Fisher has
given in his Theory of Interest (1930) a definition of what he cals ‘the rate of return over
cost’” which is identicd with my definition. ‘ The rate of return over cost’, he writes, ‘is that
rate which, employed in computing the present worth of dl the costs and the present worth
of dl the returns, will make these two equal.” Professor Fisher explains that the extent of
investment in any direction will depend on a comparison between the rate of return over cost
and the rate of interest. To induce new investment ‘the rate of return over cost must exceed
therate of interest’.

The neoclassicd Fisher never committed the common modern-day error of conflating the rate of
interest (1% pa) and the rate of profit (r% pa); the equilibrium condition that r = 1% pa does not
entall that r = 1% pa. Keynes, who knew he lived in a non-ergodic world, correctly interpreted
Fisher’ srate of return over cost as the expected rate of profit (reo pa).

Thus the expected profitability gap genome (as the explanator of net investment) can be traced back
directly through Keynes (1936) to Fisher (1930). We dready have seen how Kalecki (1933)
utilised the same concept, which earlier had been deployed by Spiethoff (1925) in his business cycle
theory.

As an explanator of the price level, however, the genome is far older. Keynes (1930) credited
Wicksdl's (1898, 1906) gap between the “naturd” and “money” rates of interest (which drove the
Swede' s “cumuletive processes’ of deflation and inflation) — as the ingpiration for Keynes's own



“invesment-saving gap” theory of profitability and the price level in his Treatise on Money.
Wicksdl himsdf identified Thornton (1802) as the ultimate progenitor of this universa “primitive’ of
investment and capita theory.

Conclusion

All cregtures in the gap zoo of investment theory do share the same expected profitability gap
genome. This judtifies usng the phylogenic investment function to modd red investment behaviour by
farmers in the monetised corn economy that is Smulated in my thesis. As the investment equation is
what principaly drives the complex dynamics of this flexprice corn mode, including the al-important
traverses, | examined a range of investment functions proposed by economists of several schools.
Hopefully, the findings of this paper will help bring some taxonomic order to the veritable zoo of
specimens that have been collected over many years.

The empirical results sudied by numerous surveyors of the econometric literature establish that
those investment functions most closaly based on the expected profitability gap genome perform
better than their competitors. There are compelling theoretical reasons for this outcome. The
phylogenic investment function is more generd; in fact, its genome gppears to be one of the few
universas of economic science, equdly at home as an explanator of investment, inflation/deflation

and related cumulative processes.

Depending on how one specifies the expectations function(s) of entrepreneurs, the expected
profitability gap is equdly gpplicable to the ergodic neoclasscd universe of generd equilibrium in
logicd time and the non-ergodic pod-classcd universe of equilibrium dSationary dates and
disequilibrium traverse phenomenain historicd time. Thus, the investment function genome holds out
the prospect of helping unite, rather than further divide, opposing schools of economic thought.
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