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June 2000

This paper lntegrates a stock—-flow m onetary accounting fram ew ork, as proposed by Godly
and Crpps (1983) and Godly (1993,1996,1999), wih Kalckizan m odels of grow th, as
proposed by Rowthom (1981),Dutt (1990) and Lavoi (1995).0Our stock-fbw accounting is
related to the socialaccounting m atrices (SAM) originally devebped by Richard Stone in

Cam bridge, w ith doublk-entry bookkeeping used to organise nationalincom e and flow of funds
concepts. W e present a consistent set of sectoraland nationalbalnce sheets where every
financialasset has a counterpart liability; and budget constraints for each sector descrbe
how the balance betw een fbbws of expenditure, factor ncom e and transfers generate
counterpart changes in stocks of assets and liabilities. These accounts are com prehensive in
the sense that everything com es from som ew here and everything goes som ewhere, orto put it
more fom ally, all stocks and flow s can be fitted into m atrices in which colum ns and rows all
sum to zero.W ithout this am ature, accounting errors m ay pass unnoticed and unacceptablk

in plications m ay be gnored.

The paper dem onstrates the usefulness of this fram ework when depbying a m acroeconom ic
m odel], however sin ple. The approach was used by Godky (op.ci.) to descrbe an economy
which tended tow ards a stationary steady state, wih no secular grow th. Ih this paper, the
sam e m ethodobgy is used to analyse a grow ing economy.

A usefulstarting point for our study is the so—called neo-Pasinettim odelproposed by Kaldor
(1966). h Kaldor's m odel, the budget constraint of the firm plays an imn portant role in

detem ining the m acroeconom ic rate of profit, for a given rate of accum ulation. h addiion,
through his "valuation rati", which is very sim ilar to what laterbecam e known as Tobin's

g —ratio, Kaldor provides a link between the wealkh of househoXds and the financialvalue of
the firmm s on the one hand, and the replacem ent value of tangbl capitalassets on the other.

One drawback to KaHor's 1966 "neo-Pasinetti' m odel, as Davidson (1968) was quick to point
out, is that i does not descrbe a m onetary econom y, for Kaldor assum ed that househoXds hod
their entire wealh in the fom of equiies and hod no m oney deposits. This assum ption gave
rise to the bizarre concluision that househoXds' propensiy to save has no imn pact on the

steady-state m acroeconom ic profit rate, a conclusion which gave the m odelis name RESA 5

take m oney into account, Daviison proposed the concept of a "m arginalpropensiy to buy
plcem ents out of househoHd savings" (1972 ,p.272;c£.1968,p.263), while Skott (1981) set



out explici stock—-flow nom s linking the two com ponents of weakh (m oney and equiies) to
the consum ption decision. The Skott m odelin its varibus lncamations (1988,1989) is cbsest
to the m odelused here, since Skott uses explicit budget constraints w ith m oney/credit
stocks forboth fitm s and househos.

Ourm odelextends Kaldor's 1966 m odelby assum ing that fitmn s obtain finance by borrow ing
from banks as wellas by issuing equities. k includes an account of househoXds' portfolio
behavibura la Tobin (1969) where the proportion of wealh held in the form ofm oney
balances and equities depends on their relative rates of retum. k also includes an investm ent
function, which m akes the rate of growth of the econom y hrgely endogenous. The m odelis
Kalckian because, in contrast both wih Cam bridge m odels of growth 4 la Robinson and
Kaldor, and also w th classicalm odels of growth (Shaikh 1989, Dum éniland Lévy 1999,
Moudud 1999), rates of utilization in the ong period are not constrained to theirnom alor

standard kvels {2) Ourm odelm ay be sax to be neoXaHdorian because i ncludes m any
features, such as m arkup pricing, endogenous grow th and flexbl rates of utilization, as well
as endogenous credi m oney and exogenous interest rates, that Kaldor (1982,1985)

em phasized tow ards the end of his career3)

The first section of the paper presents our socialaccounting m atrices whil the second
section gives the behaviburalequations of the m odel The third section descrbes experim ents
in which we expbre the imn pact of changes in the propensiy to consum e, iquidiy preference,
the rate of lnterest, the rate at which securities are issued, the retention ratio and the real
wage on variables such as the rate of accum ulation, the rate of profit, the rate of capacity
utilization, Tobin's g ratio, and the debt ratio of firn s.

The socialaccounting fram ework

W e have m ade m any drastic sim plifications in the service of transparency. Our postulated
econom y has neither a foreign sectornor a govemm ent, whil banks have zero net worth.
Fim s issue no bonds, onk equities, and hold no m oney balnces, in plying that w henever
firm s sellgoods, they use any proceeds in excess of outlhys to reduce their bans.No bans

are m ade to househo]:isld—L and there is no inflation.

The balance sheet m atrix of this econom y is presented in Tabl 1 whil Tabl 2 gives the flow
m atrix w hich descrbes transactions between the three sectors of the econom y and which
distinguishes, in the case of fitn s and banks, betw een current and capialtransactions.

Sym bols with plus signs descrbe sources of funds, whil negative signs indicate uses of
funds. The financialbalance of each sector — the gap between its lncom e and expendiure
reading each colum n vertically — is alw ays equalto the totalof its transactions in financial
assets, so every colum n represents a budget constraint. The subscripts s and d have been
added to relevant variables (denoting, very moughly speaking, "suppl" and "dem and"), the
purmpose of which is to em phasise that each variable m ust m ake behaviburalsense wherever it
appears. The inclusion of these subscripts in no way qualifies the obvious fact that each row
of the flow m atrix m ust sum to zero,; but we shallbe at pains to m ake explici the m eans by
w hich this equiralence com es about .The watertight accounting of the m odelin plies that the
value of any one variabl is bgically in plied by allthe other variables taken together. &

also in plies that any one of the colum ns in Tabl 2 is bgically in plied by the sum of the
other four.

I writing out our system of equations, each endogenous variabl willonly appear once on the
LHS, facilitating the counting of equations and unknowns and m aking it easier for the reader



to reconstruct the whole m odelin his orherm ind. W hen a variabl does appearon the LHS for
a second tin e — therefore ln an equation which is bgically in plied by other equations —
that equation w illbe num bered w ith the suffixes A, B, etc..

Take the first colum n of Tabl 2.The regular income of househoXds, Y hr’ is defined as the
sum of allthe posiive tem s of that colum n, wages W s’ distrbuted dividends F D’ and

interest received on m oney deposis r m M , where r m is the rate of interest on

d (-1)

m oney deposits, and M is the stock of m oney deposits hel at the end of the previbus

d (-1)
period.

thEW s+FD +rm Md(—l)

From the first colimn of Tabk 1, we know that the weakh,V, ofhousehols i equalto the sum ofm oney hoHdigs plus
the valie of equiy hoHings:

2A) VvV EMd+edpe

where e d is the num ber of equities and p e is the price of equities. W e can rewrite (24) as:

AM 4=V —ﬂ[edpe]

where A is a first difference operator_

The second temm on the RHS of equation (2) can be w ritten:
@8 4 p d=( gp )@ g ()P q))=Beyp +hp e,

w hich says that the change in the value of the stock of equities is equalto the value of

transactions in equities (de dP e ) plus capitalgains on equities held at the beginning of the
period (Ap e ®© d(-1) ). The change in wealkh, using column 1 of Tablk 2 again, can be w ritten

as:
®Aav =y, -Cc ,+ G
where C d is consum ption and G , the value of the capialgains that accrue to househoXs in

the peribd, is given by:

4) G Eﬂ.pe.ed(_l)

Rearranging equation (3) albw s us to retrieve the Haig-Sim ons definition of lncome, Y A

s 14

according to which incom e is the sum of consum ption and the increase in wealh.

(3A)YhSECd+ﬂ.V =Y, +G

The current account of the firm sector, shown in column 2 of Tablk 2, yieds the welkknown
dentiy betw een natibnalproduct and nationalincom e.



AA)C _ +I_=W _+F

where T s is lnvestm ent and F is totalprofits. This equation, since it is bbgically im plied

T
by the other four colum ns of Tablk 2, was dropped when we cam e to solwe the m odel

Totalprofits F are m ade up of distrbuted diridends F D’ retained eamings F v’ and

T

interest paym ents on bank bans r 1

L, (-1) outstanding at the end of the previus perbd:

L4 (-1)" where r , is the rate of interest on bans

G)F ,=F , -F, r L, ,,

The capialaccount of the fitnm sector is given in column 3 of Tabl 2, which show s the
financialconstraint of fimm s:

(G)ELdEId -F , —ﬁespe
Equation (6) says that nvestment I g must be financed by som e com bination of retained

eamings, sal of new equities and additionalborrow ing from banks. This is the budget
constraint of fim s that was introduced by Kaldor (1966).

Ourbanking system is the sin plest possbl one. There is no govemm ent sector, so a fortiori
there is no govemm ent debt, no high pow ered m oney, and no currency. This is a pure

W icksellian credi econom y, where allm oney takes the form ofbank deposits. As an added
sin plification, banks do not m ake profis, so the rate of interest on m oney deposits and the
rate of interest on bans are dentical W ith these assum ptions, the banks'balance sheet is
giren by:

7)M s =Ls

while is appropriation account im plies:

(8)rm =r,

2 .Behavioural relationships

Fim s

Fim s have four categories of decision to take. They m ust decide what the m arkup on costs is
going to be (see Coutts, Godky and Nordhaus 1978, and Lavoi 1992, ch. 3). h the present

m odel, it is assum ed that prices are set as a m ark-up on uni direct costs which consist
entirely of wages.W e have a simn ple m arkup rul:

9)p =@ +P)w /n

wih p the price level, w the nom inalwage rate, the m arkup, and where p is output peruni
of Iabour such that:

(10)N a=S /n



where N d is the dem and for Bbour and output, § |, is:

11)s =c¢C +I
s s

W e shallassum e that the param eters in the above equations are allconstant, imn plying
constant uni costs and constant retums to scal. The wage rate is also assum ed to be
exogenous (and constant), and the m arkup stays the sam e regardless of the degree of capaciy
utilization. These are very strong assum ptions m ade in order to bring a lim ited range of
problem s into sharp focus; it willbe not be difficulk to am end them in a laterm odel W e also
define units in such a way that the price levelis equalto unity, so that there is no difference
between nom inaland realvalues.

Under these assum ptions the m ain purpose of the pricing decision is to detem ine the share of
incom e betw een profits and wages. For instance, since the totalwage billis W 4=V N a’
whilke the totalwage incom e ofhouseholdds is W _ =w N _, and since there is assum ed to be

an infinitely elastic supply of labour,

(12)N s =N 4

totalprofits are given by:

A3)F _, ={f/Q +M))s

T

Entrepreneurs m ust next decide how m uch to produce. k is assum ed that fitm s adapt supply to
dem and w ithin each period. This in plies that sals are alv ays equalto output, and hence
aggregate supply S is exactly equalto aggregate dem and, given by the sum of consum ption

c d and investm ent I d .W e thus have the first of our two equilbrium condiions, where

equilbrium is achieved by a quantity adjustm ent (an instantaneous one), as is alw ays the
case in standard Keynesian orKaleckian m odels:

l4)s=cCc _+I_=C ,+1I,

The third kind of decision m ade by filrm s concems the quantiy of capitalgoods that shoul be
ordered and added to the existing stock of capitalK — their nvestm ent. Because we have a
grow th m odel, the investm ent function is defined in grow th rates. W e shall dentify the
detem inants of the rate of accum ulation of capialg , such that:

I, ,=4K =gkK

hvestm ent functions are controversial h Kaldor (1966) there was no investm ent function,
the grow th rate being exogenous. h Joan Robinson (1956) there was an investm ent function,
where the rate of capitalaccum ulation depends on the expected profit rate. Som e authors
believe that i is m ore appropriate to take the rate of capacity utilization and the nom alrate
of profit (rather than the realized one) as the detem inants of the investm ent function
(Bhaduriand Margln 1990, Kurz 1990). These m odel usually assum e aw ay debt and m oney.
Obviusl, in a m onetary m odel, the interest rate and the lkverage ratio should plhy a rok.

The possbilities are endless (5}



W e have decided to use the investm ent function recently tested em pirically by Ndikum ana
(1999).His m odelis inspired by the em piricalwork of Fazzariand Mott (1986-87), which
they present as a KaleckiSteind}Keynes-M insky investm ent function. h the Ndikum ana

m odel, there are four variables which explain the rate of accum ulation: the ratio of cash fow
to capial, the ratio of interest paym ents to capital Tobin's g ratib, and the rate of grow th
of sales. W e shalluse the first three of these and replce the fourth by the rate of capaciy

utilization, which was one of the variables im plicitly used by Fazzariand Mott L) Before
setting out the investm ent function, we m ake the folbw ing five definitions:

The rate of capacity utilization u , which is the ratio of output to fullcapaciy output S P

16)u =8 /s P

where the capitalto fullcapaciy ratio 0 is defined as a constant:

17)s . =K /T ;
Tobin's g ratio, which is the financialvalue of the fitnmn divided by the replacem ent value of
its capial:

(18)g =V /K E(Ls + e pe)/K ;

S
The leverage ratio 1 , which is the debt to capitalratio of the fim s:

19)1 =L d/K ;
The rate of cash flow r_, which is the ratio of retained eamings to capital

(20)rcfEF U/K
The investm ent function, orm ore precisely the rate of capitalaccum ulation g, is given by
equation (21), wih ¥ com prising exogenous investm ent ("anim alspirits") and allother f's

being (posiive) param eters. The param eters are allassum ed to take effect after one perid,
on the assum ption that nvestm ent goods m ust be ordered and that they take tin e to be
produced and installed, and that entrepreneurs m ake their orders at the beginning of the
period, when they have im perfect know ledge conceming the current period.

@Lyg =Y+ ¥ x 0y~ Tor ).yt ¥39 1y *Tam (L,

I this m odel, as in the m odeltested by Ndkum ana (1999), interest paym ents have two
negative effects; they enter the lnvestm ent function tw ice, once directly, but also indirectly
by reducing cash flow and therefore the ability to finance investm ent intemally. The direct
effect of high interest paym ent com m itm ents is to reduce the crediw orthiness of fimn s and
increase the probabiliy of msolency which m ay cause firm s to sbw down their expansion
propcts; this is because entrepreneurs w illbe m ore prudent, to ensure that they stay in
business (Crotty 1996, p.350); and banks willbe m ore reluctant to provide bans to fim s

w ih high debt com m itm ents.

Tobin's g— rati is not usually incorporated into heterodox grow th m odels w ith financial



variabls. For instance, i is not present in the m odels of Taybrand O Connell (1985) and
Franke and Semm lr (1989), although these m odels do have som e m ainstream features such as
a fixed m oney supply. The valnation ratio, however, is to be found in the investm ent functions
of Rimnmer (1993) and of Gattj, Gallegatiand Gardini (1990). The lJatter refer to their

investm ent function as a Keynes-Davidson-M insky theory of investm ent detem ination, citing

Davidson (1972) and Minsky (1975) ) Thus, it is clear that various Post Keynesians have
consiered the introductin of the valnation ratio (the g -ratib) as a detem inant of
investm ent, although Kaldor hin self did not believe that such a ratio would have m uch effect

on investm ent .18—1

htroducing the valnation ratio m ay reduce the rate of accum ulation decided by entrepreneurs
whenever householls show little desire to save orto hoHd their wealkh in the fom of
equities.As pointed out by Moore (1973, p.543), such an effect "kads back to the
neoclssicalconclisions of the controlof the rate of accum ulation by saver preferences,
abeit through a quite different m echanism . A reward to property m ust be pai ... to induce
wealkh owners to hoHd voluntarily, and not to spend on current consum ption, the wealh
accum ulation that resuls from business investm ent".W e shallsee that som e of the usual
conclusions of Keynesian or Kaleckian m odels can indeed be overtumed, depending on the
values taken by the reaction param eters, when the valuation ratio is included as a

detem inant of the investm ent function.

There is nothing in the m odelto force the g-— rati towards unity. W e could have w ritten the
investm ent function by saying that capialaccum ulation is a function *l"3 of the difference (q

—1).But this is lke subtracting "|'3 from the constant in the investm ent function; i does not

imply g converges to uniy in steady state growth.For this to happen, we would need to

clain that the change in the rate of accum ulation is a function of the difference (g -1).
Fom ally, we woul need to write the difference equation:dg =Y (g -1), so that g becomes
a constant when g = 1. h stationary neoclassicalm odels, this resuk is achived by assum ing
that I= T (g -1),as n Sargent (1979,p.10).

One m ay wonder where expectations enter the investm ent function, since (nearly) allthe
detem inants of investm ent are one-perivd lJagged variabls. For instance, in the lnvestm ent
functions of Taybrand O 'Connell (1985) and Franke and Semm Jer (1989), the rate of

accum ulation depends on the current rate of profit augm ented by a prem um which represents
expectations of future rates of profit relative to the current one.As a first step these
authors assum e the prem ium to be an unexplined constant; in elaborations of the m ode], the
prem ium is an inverse function of the debt rativ. h otherwornds, i is assum ed that expected
future rates of profit decline when debt ratios rise. W e have a sim ilarm echanism by virtue of

the tem *|'2 T 3 (-1) 1 (-1) r°on the grounds that an increase in debt comm im ents w ill sw

down accum ulation. h addition, a change in the exogenous temm in the investm ent function, *l"o

, can represent a change in expectations regarding future profitability or future sales relative
to current conditions.

Finally, we consider the fourth category of decision which fimn s m ust take. Once the

investm ent decision has been taken, firm s m ust decide how it willbe financed.W hich
variabl ought to be considered as the residualone? Franke and Semm Jer (1991:336), for
instance, take equity financing as a residual However, they note that the recent lierature on
credit and financialconstraints m ay suggest rather that "debt financing should becom e the
residualtem to clse the gap between investm ent and equity finance", and this is exactly

what w illbe done here {2} Fim s borrow from the banks whatever am ount is needed once they



have used up their retained eamings and the proceeds from new equity issues.As Godly
(1996, p.4), suggests, bank bans "provide residualbuffer finance". This has already been

given a fomm alrepresentation in equation (6) which gave the budget constraint of fim s: AL d

=I_ -F, —ﬂ.espe.
W e propose two behaviburalequatins, one detem ining the spli betw een distrbuted

divridends and retained eamings, and the other detem ining the am ount of new equities to be
issued. Distrbuted dividends are a fraction (1 - s f) of profits realized in the previous

periobd (net of interest paym ents). Again, a lJag is introduced on the ground that fim s
distrbute dividends each peribd on the basis of the profits eamed the previbus period, having
in perfect know ledge of soon-to-be realized profits. k is assum ed how ever that these
distrbuted divriends are upscald by a factor which depends on the past rate of

accum ulation, to take into account of the fact that the econom y is continuously grow ing.

@2)F [, = Q-5 )F 5 1) " T 1)L s(2y))Q+tg 4,)

This form ulation of the diwvidend decision, though w ithout the lgs, can be found in KaHdor's
1966 model (F P 1-s f).F' - ). Sim ilarly, Kaldor assum es that firm s finance a percentage

x of the investm ent expendiures, regardless of the price of equities or of the value taken by

the valiation ratio %) This is clarly an oversim plification, but we shalladopt it as an
approximn ation, so that:

ﬂ.espe=x.I

W ith the above two equations, and rem em bering that Kaldor assum es aw ay bank debt, Kador
(and W ood (1975)) arrives at the folbw ing detem ination of the overallrate of profit:

r =g. (1 -X )/Sf

where r =F T /K is the overallrate of profit and where g is the exogenous rate of

accum ulation. This equation is the source of Kador's (1966) surprising belief that the rate of
househod saving has no in pact on the rate of profit, fora given rate of growth. By contrast,
when there is bank debt and m oney, the budget constraint (om iting tim e Iags) is telling us
that:

r,/K)=g =s .F , -r L J)/K +xI_,/K +(ﬂLd/Ld)(Ld/K)

I the steady-state case where bank debts are grow ing at the sam e rate as the capitalstock,

ie., when 4L d /L = g , the equilbrium value of the rate of profit is given by a variant of

d
KaHdor's equation:

r =g .(1—x—l)/sf +r .1

Thus, in steady-state growth, the rate of profit is positiwely related to the rate of

accum ulation g and to the rate of interest on bank bans r 1 1) the problem here, however,

is that the debt ratio of fitm s, 1 , can be consilered as a param eter, given by history, onky in
the short peribd. h the bng peribd, the debt ratb is am ong the endogenous variabks, to be
detem ined by the m odeland dependent, am ong other things, on the rate of househoH saving



and the grow th rate of the econom y, so that the above expression is hardly infom atiwe a22)
Sim ulations willalbw us to observe the actualrelationshijp betw een the rate of profit, the

rate of grow th and the debt rato a3)
BANKS

Banks m ake bans on dem and and obvibusly they accept and exchange deposis as wellas pay
and receive interest.

(24)Ls =L,

The equaliy between ban dem and and ban suppl should be interpreted as representing the

equaliy betw een the effective dem and for bans and the suppl of bans. 24l am

credit-w orthy dem ands for bans are granted in this system . h the present m odel, when debt
com m itm ents increase, the sym ptom s of the crum bling credit-worthiness of fimn s,

accom panied by a shift in the effective dem and for bans (and possdbl in the notionaldem and
for bans), appear as a downw ard shift of the investm ent function (21), under the negatie

in pact of the r 1 1 tem representing debt comm im ents.

k would have been possbl to m ake the rate of interest on bans a posiive function of the
debt ratio of fitm s, introducing a kind of Kaleckian effect of lncreasing risk, but this would
have sin ply com pounded the negatie effect of high lverage rativos on investm ent.

HOUSEHOLDS

HousehoXds m ust decile how m uch they w ish to consum e and save, thereby detem ining how

m uch wealh they willaccum ulate. They m ust also decile the proportions of their wealh they
w ish to hoHd in the form ofm oney and equities. W e have already discussed, in the first
section, the budget constraint that househoXdds face when taking these decisibns. Here we
focus on behaviur.

Using a m odified version of the Haig-Sin ons definition of incom e, consum ption is held to
depend on expected regular househod incom e and on capialgains which occurred in the
previous period. W hen they m ake their spending decisions, househoXs stilldo not know

exactly what their incom e is going to be A15) The consum ption equation is then:

c =a Y , _*+ (a 1/II)G

d 1 h (-1)

with0<a1<1,|1>1,and:

@6)Y , . *=(L+g 1)), )

27)g v =AYy nelY

hr (-1)
where the * sym bolrepresents expected values

Expected regular househod incom e is assum ed to depend on the realized regular househod
incom e of the previbus peribd, and on the rate ofgrowth, g v of regular househoHd incom e



the previus period. The im plication of such a consum ption function is that unexpected incom e
increases are not spent in the current period; rather they are saved, m uch in lne w ith the
disequilbrium hypothesis put forth by Margln (1984, ch.17) and other non-orthodox authors.
This unexpected saving is held entirely in the form of additionalm oney deposits since the
albcation of wealh to equiies has already been decided on the basis of expected income.
Thus actualm oney balances are a residual — they constiute an essential flexble elem ent of
the system (Godky 2000,p.18;Lavoi 1984,p.789).

Our consum ption function is nearly the sam e as that suggested by Kaldor (1966:318) in a
footnote to his neo-Pasinettiarticle, where there is a singl savings propensity for the
househod sector appling equally to wages, dividends and capitalgains. Here the propensiy
to consum e applies unifomn k¥ to wages, dividends and interest incom e. k is doubtfulwhether,
in a world of uncertainty, househols woul treat accrued capitalgains, ie., non-realized
capialgains, on the sam e footing as regular incom e. hdeed, som e em piricalstudies have
found no rekhtionshp between consum ption and contem poraneous capitalgains. How ever,
"studies that have included lJagged m easures of capialgains have often found a significant

in pact" (Baker,1997,p.67).As resuk, we have assum ed that only lgged capialgains enter
the consum ption function, and that a sm aller propensiy to consum e applies to these gains.

E woul have been possibl to introduce a third elem ent in the consum ption function, nam ely

the stock of wealh accum ulated previously, V y w ih a certain propensiy to consum e

(-1
out of i, say a 5 an addiion akin to the m ainstream m odels of consum ption (the life—cycl

and the pem anent incom e hypotheses). h m odels dealing w ith stationary steady states

w ithout grow th, such an addition is a necessary requirem ent, because if the a 1 coefficient is

Jss than one wealkh m ust be rising relative to incom e, w thout lim it (Godley 1999, p.396).
However, in a growth m odelwealh is continuousl grow ing, and hence the standard Keynesian
consum ption function, with a | < 1l and a 2 = 0 , is adequate. h a grow ng econom y, equation

(25), where consum ption only depends on flows of regular or accrued incom e, stillm akes i
possble to incorporate the theory of credi, m oney and asset allbcation into that of lncom e
detem ination in a coherent way.W e shalltherefore stick w ith the Kaldorian consum ption

function for the tim e being 26)

Com ing to househods' portfolo choice, we folow the m ethodobgy devebped by Godlky

(1999), and mspired by Tobin (1969) A7) ¥ jis assum ed that househoXs w ish to hoHd a certain
proportion 'F"o of their expected wealh V * in the fom of equities (and hence a proportion (1

- .FLO) in the fom ofm oney deposits), but that this proportion is m odulated by the relatie

rates of retum on bank deposis and equities, and by the transactions dem and form oney
(related to expected househod incom e).The two asset dem and functions are thus:

28) p e J)*/V *=4A, - r +A

0o M1 T 2T o (-1) A3 O . ¥ /V*)

(28A)Md*/v* = (1_'"'0)+""1'rm _'"'2re(—1)+'"'3'(yhr* /V* )

where the As are param eters, where the * sym bolagain represents expected values, and

where r e (-1) is the rate of retum obtamned on equities in the previous period. The rate of

retum on equities of the current period is defined as the ratio of dividends receiwved plus
capialgains over the value of the stock of hed equities in the previous period.



(29)reE(FD +G)/(pe(—1) 'ed(-l))

The two asset dem and functions are hom ogeneous in weakh, ie., the proportions of the two
assets being heHd does not vary in the bng run w ith the absolute size of wealkh alhough, by
virtue of the finaltemm in each functin, there is a transactions dem and form oney which can
m ake a tem porary difference. The two asset functions sum to one because househoXds are
assum ed to m ake consistent plans, sym m etric to the adding-up condition of equation (2A7).
Portfolo plans, under the adding-up assum ption, are thus:

BoO)M  * =V* —(e ;P )*
Equation (30) in plies that one of the two asset dem and functions m ust be dropped for the

m odelto soke.And this is indeed what is done in the simn ulations; equation (28A) descrbing
the m oney dem and functin has been dropped and replaced by (30).

Expected regular househod incom e was defined by equation (26) . Expected capitalgains are
assum ed to depend on past capialgains and the rate of accum ulation of capialin the
previbus peribd, so that:

B1)6* =Q+g _;))C )

On the otherhand, for househoXds to have consistent plans, the expected lvelofwealh m ust
be in lne with its expected budget constraint. The realized budget constraint of househoXs
w as already defined by equation (3). The folbw ing equatin is its equivalent, w ithin the
realn of expectations:

B2)V *=V _ +Y , *+G*C

d

W hen expectations and plans are fulfilled, the ratios targeted in equations (28) and (282) will
be exactly realized. Ih this case, the only elem ent of flexbiliiy resides in the price of
equities p e’ since allthe other elem ents, ncluding e —the number of equiies — are

predetem ined. The price of equities w ill rise untilthe targeted ratio is attained since there
cannot be any discrepancy betw een the num ber of shares which have been issued and the

num ber of shares that househoXls hold. h otherwomnds, there has to be a price—clkaring

m echanism in the equity m arket, such that:

(33)ed=e

s
W hat happens when expectations about regular incom e are m istaken? As pointed out above, an
extra elem ent of flexbiliy resides in the am ount of m oney balnces hed by househoXs.On

the basis of their expectations, regarxdless of whether they are realized or not, househoXds
invest in the stock m arket in such a way that:

(34)pe.ed=(pe.ed)*
System -w ide im plications

W e now have the sam e num ber of equation as unknowns, including equations in both the
"dem and" (equatibn 2) and the "suppl" of m oney (equation 7). So the whol m odelis now



cbsed and there is therefore neither a need nora place for an equilbrium condition such as:

a)M _ =M

How ever, from the balnce sheets of Tabk 1 we know that the equaliy betw een the m oney
deposits househods find them seles holding and the m oney deposits supplied by banks —
which are equalto the bans they have m ade —m ust invariably hod. hdeed this property of
the m odelprovides a way in which is accounting Ibgic can, in practise, be tested. Having
soled the m odel], we can check the accounting , using the sim ulations, to verify that the

num bers do indeed generate M s = M d- k is only when an accounting error has been

com m itted, that the equaliiy given by (7A) willnot be realized. W ith the accounting right, the
equaliy m ust hold. And in the present m odel, the equaliy holds w th no need for any asset
price or interest rate adjustm ent.

¥ househod incom e, and hence househod wealh, tum out to be different from expected
evels, the adjustm ent factor is the am ount of m oney lft with households, M 4+ com pared

wih M d * (18) por instance, suppose that actualhousehod incom e is higher than is
expected kvel Y hs > Y hs *_.As a resuk, because consum ption does not depend on actual

current incom e, there willbe a corresponding gap betw een the actualand expected change in
wealkh: AV >AV * As a consequence, the am ount of m oney heH by househods w illbe higher
than what they expected to hoX by exactly the am ount that incom e has been underestin ated.

Fom ally, we have 29)

@B)M |, =M _*+ (Y ,_ -Y  _*)

hs
Equation (2B) show s that the planned dem and form oney can be different from the realized

one. h otherwords, we know that i is possbl to have: M s >M ,*. But this has no bearing

on whether or not an excess supply of m oney can arise. This lnequaliy is due to m istaken
expectations; i has no causalsignificance of its own. h particular, & cannot be sai that the

excess m oney suppl, defined here as M _ M , *, can be a cause of an excess dem and on the

goods m arket, or of an excess dem and on the equities m arket (which would push down
financialrates of retum).

Ik i for a m om ent surprising that the stock of m oney peopl fetch up with, whetherornot
they have m ade wrong predictions, is dentically the sam e am ount as the bans which fim s
find that they have incurred — alkhough this folbws from a distinct set of decisions.Our
m odelis so sim ple that i reveals w ith unusualclarity why this m ust be so. KaHdor's (1982)
intuition — that there can neverbe an excess supply of m oney — is vindicated.

Kaldor's assertion has often been called into question. Som e authors have noted that, because
m oney deposits are created as a resul of bans being granted to fitmn s, m oney dem and could
exceed m oney supply.Coghln (1978, p.17) for instance, says that: "Ewe accept that
advances can be largely exogenous ....then the possbiliiy m ust exist that bank deposits can
grow beyond the desires of m oney hoders". That ckin is wrong, however.As shown here, and
as explhined infom ally by Lavoi (1999), such a m isunderstanding arises as a resul of

gnoring the overallconstraints im posed by doublk-entry financialbookkeeping £20)

Finally, it should be pointed out that the seeds of our generalization of Kaldor's 1966 m odel



to a m onetary econom y can alkeady be found in Joan Robinson's works (1956,1971) £21)
Robinson endorsed Kalor's neoPasinettitheorem , w ih the proviso that "the banking system
is assum ed to be generating a sufficient lncrease in the quantity of m oney to offset Iiquidity
preference" (1971,p.123). She had argued earlier that "banks m ust alow the totalofbank
deposis to increase w ith the totalof wealh", and that banks m ust "lend to entrepreneurs
(directly orby taking up second-hand bonds), the difference betw een rentier saving and

rentier nding" (Robison 1956,p.277) {22)

EXPERIMENTS

The m odelpresented above was soled num erically and subpcted to a series of sim ulation
experin ents. First we assigned values to the variobus param eters using reasonabl stylized
facts. Then we soked the m odel, and found a steady state solution through a process of
successive approxin atibn. Having found a steady-state, we conducted experim ents by

m odifying one of the exogenous variabls or one of the econom ically-significant param eters
of the m odelat a timn e. The advantage of this approach is that it is alw ays possbl to find out
exactly why the m odelgenerates the resulks it does. The disadvantage is that we can onky
analyse bcalstabiliy: we do not know if there are other equilbria, or if these other
equilbria are stabl . W hat we do show, is that over a reasonabl range of param eter values,
including obvibusly the values which we chose, the m odeldoes yiHd a stabl solution.

W e quickl discovered that the m odelcould be run on the basis of two regin es. Ih the first
regin e, the lnvestm ent function reacts Jess to a change in the valnation ratio —Tobin's

g —ratio — than i does to a change in the rate of utilization. h the second regin e, the
coefficient of the g —rativ in the investm ent function is larger than that of the rate of
utilization ("|"3 > "|"4) .The two regin es yied a large num ber of denticalresuks, but when

these resuls differ, the resulks of the first regim e seem m ore intuitively acceptabl than
those of the second regin e. For this reason, we shallcallthe first regin e a nom al regim e,
while the second regin e willbe known as the puzzling regimne.The first regin e also seem s
to be m ore in line w ith the em piricalresults of Ndikum ana (1999) and Franke and Semm Jlr
(1996), who find very sm allvalues for the coefficient of the g —ratio in their investm ent
functions, that is, their em piricalresuls are m ore in line w ith the investm ent coefficients
underlying the nom al regime.

CHANGES IN THE PROPENSITY TO CONSUME

Let us first consider changes in the propensiy to consum e. W e shallspend m ore space on this
issue, because i is a particularly touchy one, as indicated in the previbus section. The
paradox of savings — a higher propensiy to consum e or a bwer propensity to save leads to
faster growth — is a crucialcom ponent of the Keynesian/Kalckian school, in contrast to the
classical/M arxian m odels of grow th or to the neoclassicalm odels of endogenous grow th,
where the opposite occurs. Here, w hether the paradox of savings occurs or not depends on the
value taken by the coefficient of the g —rativo in the lmvestm ent function.

T the nom al regin e the paradox of savings holds. An increase in the propensiy to consum e
ads to an increase in the rate of accum ulation, both in the short period and in the Iong
period, despite the fallin the g- atb.

The bgic of this resul is the folbw ing. The increase in the propensiy to consum e lads to
higher rates of utilization and higher rates of profit, both of which encourage entrepreneurs
to increase the rate of accum ulation. The higher profits of entrepreneurs alow them to



reduce their dependence on debt and reduce the kverage ratio 1 Allthese effects are shown
in Figure 1 (a), where, as in all folbw ing figures, the various series are expressed as a rato
of the steady-state base case.

On the other hand, the initialfallin savings is accom panied by a falling dem and for equities,
which initially slows down the rate of increase in the price of equities, and hence reduces the

g —ratio and the rate of retum on equiies r e (see Fgure 1 (b)) 23) The mitialfallin r e

increases the dem and form oney as a share of wealkh. However, as profits and capialkeep on
grow ing, the rate of retum on equities recovers, and hence, in the new steady-state the

m oney to wealh rati is bwer than in the previbus steady-state (Figure 1 (c)).Because
entrepreneurs hardly react to the fallin the g —-ratio, accum ulation keeps going strongly: is
steady-state rate is higher than that of the initial steady-state, but it is ower than the
previbusly achieved peak (Figure 1 (a)). The paradox of savings hoHds in this regin e.

Ih the puzzling regim e, the paradox of savings does not hold. The faster rate of accum ulation
initially encountered is folbwed by a floundering rate, due to the strong negatiwe effect of
the falling g -ratio on the investm ent function. The tumaround in the investm ent sector also
leads to a tumaround in the rate of utilization of capacity. Allthis leads to a new
steady-state rate of accum ulation which is ower than the rate existing just before the
propensiy to consum e was increased (see Fgure 1 (d)). Thus in the puzzling regime, akhough
the econom y folbw s Keynesian or Kaleckian behaviour in the short-perivod, ong period resulks
are in line w ith those obtained in classicalm odels or in neoclassicalm odels of endogenous
grow th: the higher propensiy to consum e is associated wih a sbwer rate of accum ulation in
the steady state. Ih the puzzling regin e, by refusing to save, householis have the ability
over the bng peribd to undo the short-period nvestm ent decisions of entrepreneurs (Moore
1973).0n the basis of the puzzling regin e, it would thus be right to say, as Dum éniland Lévy
(1999) claim , that one can be a Keynesin in the short peribd, but that one m ust hod clhssical
view s in the ong period.

CHANGES IN THE INTEREST RATE ON LOANS AND DEPOSITS

The key difference betw een the behavibur of the nom al and the puzzling regim es is the

in pact of a change in the (real) interest rate on bans (and deposits). Recallthat an increase
in the interest rate has two effects on effective dem and. On the one hand, as is shown in

m ainstream IS/LM m odels, an increase in the rate of interest has a negatiwe im pact on
investm ent. But on the otherhand, an lncrease in lnterest rates has a favourabk effect on
consum ption dem and and hence on the rate of capaciy utilization, since m ore incom e is now
being distrbuted to househoXds. This effect is underlined in the m odels of stationary steady
states presented by Godley (1999), where a higher nterest rate lrads to a higher stationary
¥evelof output. The posiiwe effect on effective dem and, fora giwven lvelof investm ent, is
also present in Skott (1988), in a m odelwhich is cbsely related to the present one.

T ourm odel, with the chosen param eters, the negative investm ent effect is initially
strongest in both regin es. Th the nom al regin e the negatie effect of the higher debt

com m itm ents carries over to the bng perbd (Figure 2 (a)). However, n the puzzlng regime,
despite the heavier debt com m itm ents due both to the higher rate of nterest and the higher
leverage ratio 1 , an increase in interest rates eventually drives up the steady-state rate
of accum ulation to a kevelwhich exceeds the grow th rate associated w ith the ower rate of
interest (Figure 2 (b)) —a rather surprising and counter-intuitive resulk. This
counter-intuitive resul justifies the nam e puzzling which we have attrbuted to this second
regin e.



I both regin es, despie an initialdownw ard m ove, the steady-state rate of utilization ends
up higher than its starting value (see Figure 2 (a)). h additin, the g —ratio is quickly pushed
upw ards (see Figure 2 (b)), as m ore disposabl incom e albw s househoXs to spend m ore on
equities. This effect has particularly strong repercussions on capitalaccum ulation in the
second regin e, which explains why the increase in the rate of interest drives up the
steady-state rate of grow th.

k m ay be also noted that in the nom al regin e the higher lending rates of interest are
associated in the bng period w ih bbwer rates of retum on equiis, whil in the puzzlng
regin e there is a posiive bng-period link betw een lending rates of interest and rates of
retum on equiies.

CHANGES IN THE PROPENSTTY TO HOLD EQUITIES

The other experimn ents show little difference of behavibur betw een the first and second
regin es. For instance, in both regim es, a shift n liquidity preference, out of m oney deposits
and into equities, sym bolized by an increase in the .FLO param eter of the portfolo equatins,

ads to an increase in the short and the bbng period rate of accum ulation. The view of
Iquidiy preference in the present m odelis consistent w ith that offered by Mott (198586, p.
230), according to whom "Iquidiy preference is a theory of the desire to hoHd short-versus
Ibng-tem assets".Here m oney deposis are the short-tem asset, while equities are the
bng-tem one.

Our experin ents give considerabl support to the Post Keynesian belief that liquidity
preference, defined in a broad way, does m atter in a m onetary econom y. The favourabl im pact
of bwer Iquidiy preference can be observed independently of any change in the confidence or

anin alspirits of entrepreneurs or their bankers (as proxied by the 'F"o coefficient in the

investm ent equation, orby the levelof the realrate of lnterest). Ourm odelalbws us to
identify the m echanism s by which pure Iquidity effects can affect the realeconomy.

The favourabl im pact of the increasing desire of househoXs to hol equities instead of

m oney can be attrbuted to two standard effects. On the one hand, the ncrease in the
stock-dem and for equities pulls up the price of equities and creates capitalgains (Figure

3 (a)). These gains are then partly consum ed, thus raising the rate of capaciy utilization, and
hence, n the next period, i shifts up the investm ent function. On the other hand, the increase
in the dem and for equiis pushes up the g -ratio, the increase in which also contributes to
shift up the investm ent function. Allthese effects are accom panied by a bwerm oney to
wealh ratio and a bwerdebt ratib, which also contrbutes to the faster accum ulation rate of
the econom y (allthese effects are shown in Figure 3 (b)).

There is a feedback bop which operates as a resulk of the initialincrease in the desire of
househoXs to hoM securities; there is an accelration in the rate of growth of the economy
and the rate of utilization rises. Allthis drives up the rate of retum on securities r e thus

reinforcing the desire of househoXis to reduce theirm oney deposits relative to their overall
weakh.

Mott (198586, p.231) asserts that "Iquidiy preference is govemed prin arily by the
profitabiliy of business”". h allof our experim ents, the steady-state values of the rate of
accum ulation and the rate of retum on equiies m oved in the sam e direction. Since the dem and



for equities depends on the rate of retum on equity, we m ay say that there is indeed a Ink

betw een the good perfom ance of the econom y and the preference of househoXs for bng-tem

assets .Ml

CHANGES IN REAL WAGES

A typialKaleckian effect is also to be found in the present m odel A ssum e that there is a
decrease in the m arkup F, which, ceteris paribus , in plies that there is an increase in the

realwage of workers, relative to their productivity, (w/p )/u {25) phis m eans that the
share ofwages is now higher, whilk that of profits is bwer. Ih standard Kaleckian grow th
m odels, an increase in the realw age lkads to an increase in the ong-period rate of

accum ulation and in the bng-period rate of capacity utilization (Rowthom 1981, Dutt 1990,
Lavoi 1995). The sam e resuk is obtained here.

The increase in realwages lads to an increase in consum ption dem and, because firm s will
now be distrbuting m ore incom e to househoXs, while retaining less. As a consequence, the
rate of capacity utilization is pushed upwards. Note that the increase in capacity utilization
willonly be fek one peribd Iater since consum ption depends on expected regular househod
incom e, rather than on realized regular incom e.

hitially, in the short period, despite the increase in the rate of utilization, the rate of profit
of businesses falls, because of the bwerm arkup. This short-period resulk is in contrast w ith
the resul achieved in tin e—continuous Kaleckian m odels, because in these m odels everything
is sim ulaneous, so that firm s react In m ediately to the higher rate of utilization by speeding
up their rate of accum ulation, generating higher rates of profit in the process.

I the present m odel, by contrast, the rate of capitalaccum ulation set by firm s depends on
the variables of the previous period, and as a resulk the increase in the rate of utilization
induced by rising realw ages has no inm ediate effect on accum ulation. h later periods,

how ever, the rate of accum ulation starts recovering from the bwer rate of profit mitially
induced by the bwerm arkup.Over tin e the faster accum ulation helps to in prove
profitabiliiy. h the ong period, the rate of accum ulation is m uch higher w th higher real
wages, whatever the regimn e of the m odel T the nom al regim e, the m ore lkely one, the rate

of profit does not totally recover{28) This st resul, as pointed out above, is in contrast
w ith the tin e—continuous Kaleckian m odels of growth. h addiion, the bwerm arkup set by
firm s lrads to a higher debt ratio, a not-so obvibus resul. Allthese effects are shown in
Figure 4.

CHANGES IN PARAMETERS CONTROLLED BY THE FIRMS

W hen discussing the behaviur of fimn s,  was assum ed that fimn s had the ability to set the
num ber of equities that they w ished to issue each period —a rule was given according to
which firm s financed x % of their nvestm ent by issuing new shares — and that fiimm s chose
a retention ratio on profits (net of nterest paym ents). W hat happens when firm s decide to

change these percentages?M

First consier the case when the x ratio is lmcreased. Fimm s issue m ore securities. This
Jleads to an nitialfall in the rate of growth of equiy prices, and hence to a fallin the

g —ratio . This fallinduces a capitallss and hence a sbwdown in consum ption dem and
growth. This sbwdown lads to a fallin the rate of utilization and hence in the cash flow of
firm s. The fallin these two detem mmants of the rate of accum ulation, as wellas the fallin



its third detemm lnant — the g -ratio — lead to a pem anent sbwdown in the rate of
accum ulation, as shown in Figure 5 (a). The only posiiwe effect of issuing m ore securities is
that the debt rati is reduced, but this appears to be a second-order effect.

¥ the m odelcorrectly descrbes the behavibur of a true econom y, the reluctance of com panies
to issue equities m ay appear to be well founded. Larger issues of equities have detrim ental
effects on a m onetary econom y, krading to a fallin the grow th rate, the rate of profit, and the
rate of retum on equities.

Let us now consider the case of an increase in the retention rativ of firm s. This increase has
tw o contradictory effects on effective dem and. On the one hand, it autom atically increases
the cash flow which is available to firm s to finance their nvestm ents, thus pushing up the
investm ent function. h addiion, fimnm s have to borrow lss, and hence can reduce their debt
ratios. On the other hand, househods are kft wih lss regular ncom e, and hence the rate of
grow th of consum ption dem and sbws down.W ih the chosen param eters, the posiie effects
on the rate of accum ulation niially overw helm the negative ones, but over the bbng period an
increase in the retention ratio does have a negative effect on the rate of grow th of the
econom y.Allthese effects are shown in Figure 5 (b). Ih the steady state, there is also a
negative im pact on the overallrate of profit and the rate of retum on equitis.

OTHER CONSIDERATIDONS

W ithin the Post Keynesian tradition, the works of Minsky (1975) have attracted a
considerabl am ount of attention. His financial fragiliiy hypothesis, w hin the context of the
present m odel, can be represented w ith the hel of a proxy, the everage ordebt ratio 1 ,
which is the ratio of debt to capital (valued at production prices) .M insky has argued at length
that he expects the debt ratio of fimn s to rise in boom s, as firm s would attem pt to take
advantage of the m ore relaxed borrow ing standards set by banks. During recessins, the
opposite woul occur, as fiin s would reduce the relative weight of their debt. Thus,
according to Minsky and som e of his follbw ers, there is a procyclicalm ovem ent betw een
econom ic activity and debt or keverage ratios.

Lavoi and Seccareccia (2000) have argued that Minsky m akes an error of com position, by
confusing intentions and realizations. E m ay be that, during the boom , allentrepreneurs
would lke to increase lverage and take advantage of the m ore relaxed borrow ing standards.
W hether they actually succeed in doing so is an entirely different story, since the actual
increase in debt willdepend on realized profits. E m ay wellbe that realized debt ratios fall
during the boom , when entrepreneurs woul lke them to rise, and that realized debt ratios
increase during a sbwdown, just when entrepreneurs woul prefer to see them fall This is
what Steind1 (1952) calls the paradox of debt.

The em piricalw ork conducted on this issue has not been entirely conclusive. The consensus
am ong specialists used to be that debt ratios were essentially counter—cyclical (W olfson
1994), thus favouring Minsky's financial fragilitiy hypothesis, but the m ore recent econom ic
cycls seem to have produced pro—cyclicaldebt ratios. Table 3 sum m arizes the qualiative
relationship betw een the steady state rate of accum ulation and the steady state debt rati.
Clearly these relations depend on the param eter that was m odified. How ever, the analsis of

the previus subsection has shown that when entrepreneurs reduce the retention rativ s £

and the share issuing ratio x , this lrads to a bng-period increase in the debt ratio of fim s.
Thus, i if entrepreneurs attem pt to take advantage of the m ore relaxed financialstandards
by reducing those two financialratios, they willindeed be successfulin increasing their



Iong-period debt ratios. h that case, Minsky is clearly correct.

How ever, as argued by Kalecki the bng run is sin ply a successin of short runs. h other
words, econom i¥s are m ost of the tin e in a traverse from one (hypothetical) steady state to
another, as Hicks woul have i.W hat is the relationshjp betw een the rate of accum ulation
and the debt ratio during the transiion betw een two steady states? Tabl 4 albws us to gie
som e kind of answ er to this question. The tabl was com piled by exam ining the graphs of
various sim ulations. The first line gives the short-run relationshijp between the grow th rate
of capialand the debt rati right after the param eter change has been inflicted on the
econom y. Th m ost cases, the rate of accum ulation and the debt ratio m ove in opposie ways.

The second line of Tabl 4 yilds the short—-run relationshi between the rate of accum ulation
and the debt ratib at the end of the transition, when the econom y is actually converging

tow ards its new steady state. h all cases, whatever the source of the disturbance, the
relationship is a posiive one. W henever the convergence process is actually occurring, the
rate of accum ulation and the debt rativ are m oving in the sam e direction. For instance, when
there is overshooting, the decelration of the rate of accum ulation tow ards its steady state

position willalw ays be accom panied by a decrease in the debt ratio 28)

The above show s that the relationsh® between econom ic activity and debt ratios in a

dem and-led m onetary econom y is highly com plex. W ith one exception, there are no simplk
rules, and one cannot assert that debt rativs should m ove one way or another n a boom . This
of course explains why it is so difficulk to detem ine whether debt rativs are pro—-or
counter—cyclical However, we know for sure that the m echanism of convergence towards a
steady state grow th equilbrium requires that the rate of accum ulation and the debt ratio

m ove in the sam e direction at the end of the transition path. W e also know that, if
entrepreneurs decrease the retention ratio and the share issuing ratio in an attem pt to take
advantage of the m ore relaxed financialstandards in a boom period, the new steady-state
debt rati willindeed be higher.

CONCLUSDN

Post Keynesian econom ics, as reported by Chick (1995), is som etin es accused of lacking
coherence, fom alism , and bgic. The m ethod proposed here is designed to show that &t is
possbl to pursue heterodox econom ics, w ith akemative foundations, which are m ore sold
than those of the m ainstream . The stock-flow m onetary accounting fram ew ork provies such
an akemative foundation which is based essentially on two principles. First, the accounting
m ust be right. Allstocks and all flow s m ust have counterparts som ewhere in the rest of the
econom y. The watertight stock flow accounting in poses system constraints which have
qualiiative im plications. This is not just a m atter of bgicalcoherence; it also feeds into the
intrinsic dynam ics of the m odel

Secondl, we need only assum e, in contrast to neoclassicaltheory, a very lm ited am ount of
rationaliy on the part of econom ic agents. Agents act on the basis of their budget
constraints (22) otherw ise, the essentialrationality principle is that of adjustm ent. Agents
react to what they perceive as disequilbria, or to the disequilbria that they take note of, by
m aking successive corrections. There is no need to assum e optin ization, perfect infom ation,

rationalexpectations, or generalized price—claring m echanism s.

Another feature of the present analysis is the sim ulation m ethod. W ith sim ulations, a full
m odelcan be articulated and is properties ascertained and understood, w ithout the need to



resort to reduced fom s. The sin ulation m ethod enabls one to penetrate, w ith one's
understanding, dynam ic m odels of far greater com plexiy than can be handld by anaktic

m eans. lhdeed, even practioners of m ukidin ensionalstability analysis resort to sim ulations
to figure out how theirm odels behave (see for instance Flaschelet al 1997).Non-lneariies
can be easily ntroduced. For instance, we can program behaviur to change whenevera
variabl exceeds ordrops below som e threshod lkevel, as in the m odelofGodky (1999). 1
that m ode], the steady state was stationary. k is quie possble, however to superpose the
present m odelto that previous m odel, to obtain a growth m odelw ith highly com plx but
coherent features. These would include a govemm ent sector, a detailed banking sector, and
consum ption and production that occurs in realtin e, w th inventories, and w ith output supply
not being generally equalto output dem and.

A though narration and verbalexplanation are in order — indeed essential—we are
suggesting a m ethod which has m uch rigour and dem onstrabilty. h ourm ethodobgy we can
Justify every point by reference to a precise system of relationships. I others disagree, they
can be challenged to say precisely what sim plification or param eter is lnappropriate. Every
relationsh® can be changed, and one can find out whether the change m akes any difference to
the resulks. This m ethod ought to be hePpfulto resokye som e controversialissues.

The present m odelhas provided two exam pls. First, our fram ew ork has albwed us to discuss
the relhtionship between the suppl of credi and the dem and form oney.W e have shown how
and why an excess supply of m oney can never arise. Second, we have been abk to assess the
relationship between the rate of growth of filtmn s and their debt rativs, a relationship m uch
discussed in the work of Minsky.W e discovered that the relationship between those two
variabls is not the sam e depending on the stage of the transiion process, and depending on
whether a com parison of steady states is being m ade, thus show ing that the behaviour of debt
ratios is a com plex m atter, even in sin ple growth m odels.

TabXkx 1 :Balnce sheets

HousehoXs Fim s Banks z
Money +M -M 0]
Equities te 4, P -e _ P 0]
Capital + K + K
Loans -L d + L 0
s
I (net worth) +V K -(L 4+te_p,) 0 + K

Tabl 2: Transactions m atrix



HousehoHs ||[Fim s |Banks [Z]

lcurrent  ||capital [[cument |capital] |

Consum ption([- C +C _ 0

hvestm ent +I_ -1 o]

W ages +W -W o]

Pro fits +F -(F, + |+F, o]
F_)

hterest on - +r, L, ., o]

bans r, L4 1,

hterest on ||+ - o]

deposits r, Mg T M sy

A in bans +4L -4ArL _ ?

A i money —.ﬂ.Md +£Ms?

ksue of -de ,p, A ?

equities € s P e

z lo lo lo lo loJlo]

Tabk 3:

Relhtive evolution of the rate of accum ulation and the debt ratio, m easured in new
steady-state posiions, folbw ing a change in one of the param eters

. 3 4]
change in a r, Ay x s . To
dg /d1 - - - + + + -
nom al
dg /d1 + + - + + + -
puzzling
Tabk 4:

Relhtive evolution of the rate of accum ulation and the debt rati, during the transition,
folbw ing a change in one of the param eters.

change in a r,; |l % Pl x s . To
dg /d1 - - - |- + - -
right after shock

dg /d1 + + + (| +]] + + +
near the steady-state
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Flgure 1(b):Highar propensity to consume
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Figure 1(d) iHigher propenpity te copoume,puzzling regime ,
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Figura 2(a) Higher interest rate,normal regime
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Figure 3{a) 18tronger preferonce for equitico
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Figure 3{b) :Stronger prefersnce for equlities
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Flgure 5(b]:Highar retantion ratio
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1.The rate of profit in a Goden Age equilbrium ... willthen be independent of the "personal'
savings propensities.... h this way, i is sim ilar to the Pasinettitheorem .... E willhod in any
steady grow th state, and not onlky in a "bng-run" Golden Age (KaHdor1966,p.318).

2 .As in otherKalckian m odels, i willbe assum ed that param eters are such that the rate of
capacity utilization does not exceed uniy.

3.See Lavoie (1998) foran analysis of Kaldor's 1966 m odelw ith endogenous rates of capaciy
utilization.

4 .See Palley (1996) for an analysis of househoX debt. O f course  woul be possbl wihin
the present m odelto suppose that households borrow to speculate on the stock m arket.

5 .For instance, the investm ent function proposed by Dutt (1995) includes the cash fbw ratb,
the debt ratio and the rate of utilization.

6 . The suggested investm ent functin is also supported by the em piricalwork of Semm Jler and
Franke (1996).

7 ."[The artice] Money, Portfolo Balhnce, CapitalAccum ulation and Econom ic Growth’,
written n 1965 ... presented an akemative approach to m oney and capialaccum ultion m ore
in tune with Keynes's GeneralTheory and Treatise on Money .This alemative to Tobin's



1965 accum ulation analysis lnvolred utilizing the forw ard m arket price for capitals (that is,
the m arket price of existing realcapialrelative to the cost of producing realcapital) as the
relevant 'mvisble hand' ratio directing the entrepreneurialdetem ination of the rate of
investm ent or disinvestm ent in realcapital This ratio, is of course, the equiralent of the
fam ous g—rati that Tobin was to discoverin 1968". (Davidson 1992 ,p.111).

8 . "The stock exchange value of a com pany can fallto say one half of the value of the assets
em pbyed in the business. But this does not change the decision as to whether it is

worthw hile to undertake som e investm ent or not; the im plicit rate of retum would onlky
becom e relevant to the fimm 's decisions if the nom alm ethod of financing lnvestm ent were to
be the issue of ordinary shares for cash —which in fact plays a very sm allrole. Most of the
profits com e from pbughed back profits, in which case the expected lmtemalrate of retum is
relevant and not the in plicit rate of retum". (N.Kalor, in a letter to one of the authozrs,
November9,1983).

9. Lk is also what Flaschel, Franke and Semm ler (1997, p.357) end up doing them selWes.

10.AXematiwe form ulations would have been possbl. For lnstance, Marris (1972) and Skott
(1988) assum e that the stock of issued securities grow s at a constant rate g s - That mate

coud also be assum ed to be higher when the valnation ratio exceeds uniy.

11.Here, because there is no price lmflation, allgrow th rates are in realtem s: the rate of
interest is the realrate of interest.

12 . Since the propensity to save of households has an in pact on the debt ratio 1 , i also has
an in pact on the rate of profit, even if there is no change in the rate of growth. Thus, as
guessed by Davidson (1968, 1972), mntroducing m oney into Kaldor's neo-Pasinettim odeldoes
change the m ain feature which gave i its nam e!

13 .Com puting the steady-state value of the debt matib 1 yilds an extraordinarily
com plicated equation, even in such a sin ple m odel

14 . The expression "effective" dem and for bans, to denote the dem and from credi-w orthy
custom ers, is utilized by both Lavoi (1992 ,p.177) and Wolson (1996,p.466).

15.This is one of the crucialaspects which distinguish the present m odel from that of Skott
(1988).

16. k should be pointed out, however, that Kaldorwas fully aware that wealhy househods
could consum e w thout ever having to declhre any taxabl incom e. Even if a portion of realized
capitalgains were to becom e part of taxabl incom e, these wealkhy fam ilies could dodge
taxation akogether by borrow ing their way into consum ption, getting bbans for consum ption
purposes, secured on the basis of their large assets, thus sbw ly deplting their net assets.
This is why Kaldor w ished to have an expendiure tax replacing the incom e tax.

17 .See Panio (1993,1997) and Franke and Semm lr (1989, 1991) form odel that purmport to
integrate Tobin's portfolb adding-up constraint approach with Kaldor's growth m odels.

18 . This assum ption can be found in Godky (1996,p.18): "k is assum ed that m istaken
expectations about disposabl incom e tum up as differences in holdings of [m oney deposits]
com pared w ith what was targeted".



19. Equation (2B) is the result of com bining equations () and (), which, given equations (34)
and (3A), arise from the folbw ing subtractions:

B)v=v +Y, +G -C 4 @A)V =M , +e ;P
B2)v*=V  +Y  *+ G *-C , @BO)V* =M ,*+ (e ;, p )*
Qv -v *=y55_yhr* (mv v*=M , 6 -M  *

20 .By contrast, Godky (1999) shows how, n a word w ih a m ore sophisticated banking
system , the path of bans and deposits can diverge. But the question of the equaliy between
the dem and for and the supply of m oney is an entirely different issue.

21 .See Rochon (2000, ch .4) foran overview of Robinson's unjistly neglected analsis of
endogenous credi m oney.

22 .The readerwillsee som e sin jlarity wih Davidson's (1972, p.335) analysis of growth
when the so—called excess flow -dem and for securities is negative. See also Dalziel
(19992000), fora symm etricalanalysis whhen the excess flow -dem and for securities is
posiive.

23 .Figure 1 (b) show s substantialcyclical fluctuations in the stock m arket, which are due to
the m echanicalway in which portfolo decisions are taken. Stillthe variabls do converge to
their steady-state values.

24 .From the budget constraint of firm s, and from the definition of the rate of retum on
equities, i can be shown that, in the steady-state, r e = {r-il +g. (@ 1)}/ (g -1).

25 . h the simn ulations of the m odel, the m arkup f is reduced whilk the nom inalwage rate w

is sim ukaneousl increased, to keep output prices constantatp =1.

26 . h the puzzling regimn e, however, the steady-state rate of profit w ith higher realw ages
is m uch higher than that wih low realwages.

27 . &k tums out that the regin e of the m odeldoes not m atter.

28 . Steve Keen tells us that he obtains the sam e resulks wih his own sim ulations, based on
non-linearm odels.

29 .0ther authors, m ainly heterodox ones, have m ade use of balance sheets, to secure
appropriate accounting foundations, and of Tobin's adding-up constraint, to achieve portfolo
equilbrium , for instance Franke and Semm ler (1989, 1991). But while the stock m atrix is
given a great dealof attention, the flow m atrix is som etim es left out, specially when dealing
w ith the banking sector.



