The Circuit Theory of Endogenous Money

Steve Keéen

Introduction

The theory of the monetary circuit—known as “Citcldiheory”—has made fundamental
contributions to the understanding of endogenousaeyoHowever, it is also clearly beset by
many serious conundrums, not the least of whicinisnability to explain how borrowers can

manage to service and repay debt, let alone maispr

In this paper, | argue that these conundrums ammerhs, derived by applying the wrong
analytic tools to quite valid economic insights.d&liberately skeletal dynamic model of the
monetary circuit shows that firms in a pure cregiibnomy can easily service and repay debt,
and make monetary profits—in contrast to assertionthe contrary in many Circuitist papers

(Graziani 1989, Bellofiore et al. 2000, Nell 2002).

The model is, | stresgleliberatelyskeletal: causal factors of financial flows tha¢ @learly
variables in the real world are treated as constamiith the intention that these will indeed be
made variables in a later model. However, just aghmis learnt in anatomy by studying
skeletons, much can be learnt about the actual tagngystems by studying a stylized system in

which the causes of financial instability are alisen
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This is especially necessary for the theory of gedous money, since its current state implies
that “the real world can’t possibly work in theoryFor example, in making the following

statement, Bellofiore et al. 2000 repeat a comnhaiman Circuitist literature:

“in the basic circuit approach (describing a clogsdnomy with no government
expenditure), firms in the aggregate can only obtae wage bill they advanced to
workers (w) and, as a result, it is impossible for all firtosobtain money profits.”

(Bellofiore et al. 2000: 41)

Yet in the real world, statistical agencies publistional accounts that show corporations
making aggregate money profits. The statisticalnags are correct, while Circuit theory—
though starting from valid premises—is wrong. Weéhto strip the financial system back to its
“pbare bones” to understand why. Firstly, howevebriefly turn to the origins and nature of
money to consider a divergence in the analysis nrofogenous money that has developed

between Circuitists and some Post Keynesians.

Circuitists and Chartalists

Circuitists generally accept the Chartalist orestéieory of money position with respect to the
origins of money and its modern legal frameworke($ar example Graziani 2003: 78-80), but
build models which at the outset have no governnsetor—nor any explicit role for the
Central Bank (Graziani 2003: 26-32). In this sertbe, Circuit approach conflicts with the
Chartalist argument that “It is thus impossibles¢éparate the theory of money from the theory of

the state” (Wray 2000: 50).

From the Circuitist perspective, a taxing governmen a sufficient but not a necessary

component of a monetary system. Money, definedwstaf account whose transfer is accepted



as final payment in all commodity and service exg®s, can exist in the absence of a tax-

levying state, if Graziani’s three conditions f@x feal money” are fulfilled:
since money cannot be a commaodity, it can only tok@n money;

the use of money must give rise to an immediate farad payment and not to a

simple commitment to make a payment in the futans

the use of money must be so regulated as to giyerimibege of seigniorage to any

agent. (Graziani 2003: 60)

These conditions lead to the fundamental Circuiisight that all sales in a monetary economy
involve three parties: a seller, a buyer, and &lvamich transfers the requisite number of units
of account from the buyer's account to the sellePsom the Circuitist point of view, the

production and enforcement of a unit of accountltgx-levying state is an embellishment to
this fundamental concept of money. The Circuitiattsrg point of a pure credit economy is thus
arguably closer to the essential nature of monesn & so-called “State Money” is the universal
norm today, and even if it may be the only viablaywo sustainably meet Graziani’'s third

condition in the real world.

However, the failure to date of Circuitists to puod a coherent model of endogenous money
could have implied that the Chartalist position wagect, in that a tax-levying state was indeed
an essential component of a functional model of eyorin fact, as | show below, a functional
model of a monetary production economy can be lithiout either a government sector or a
central bank, so long as transfers between privatk accounts are accepted as making final

settlement of debts between buyers and sellers.



The basic Circuitist model

Graziani 2003 presents a canonical verbal versibthe Circuitist model of a monetary
production economy. The model is described as lgafour agents—“the central bank,
commercial banks, firms and wage earners” (26-2But-despite this, the central bank is given

no role in the model itself. The actual model tierehas only three agerfts.

The model's monetary dynamics commence with “A sieai ... by the banks to grant credit to
firms, thus enabling them to start a process ofipcton” (27). Graziani argues that the amount
of credit demanded by the firms (and supplied leylianks) equals the wage bill for the planned

level of productior?.

Using the borrowed money, capitalists pay workensl gut them to work to produce
commodities. These are then sold, with consumedgdeing sold to workers and investment

goods to other capitalists (sales to bankers apat=ar after a fashion).

Spending by workers on consumer goods (and alschpses of corporate bonds by workers)
return money to the firms, who can then use thiseyoto repay their debt to banks. This
repayment of debt destroys money: “To the exteiadl tlank debts are repaid, an equal amount

of money is destroyed” (29-30).

The repayment of debt closes the circuit, but tms/ happens “If wage earners spend their
incomes entirely” (including on purchases of cogterbonds). However if they don’t, then

dilemmas arise:

If instead wage earners decide to keep a portidhedf savings in the firm of liquid

balances, firms are unable to repay their bank biglhe same amount. (30)



The next cycle, if it involves an identical scafepooduction, therefore requires new money, so
that the money supply must increase to financenstent scale of production: the new quantity
of money in this second circuit “will be equal teetwage bill plus the new liquid balances set

aside by wage earners at the end of the previozled§B1).

The above, however, omits the problem of interestdebt! Graziani acknowledges this—in
contrast to some Circuitist papers that abstraomfrthe problem, in a manner that is
embarrassingly reminiscent of the neoclassicalagugr to logical conumdrums (Bellofiore et al.

2000: 410—footnotes 8 and 9). It appears that fanesunable to pay interest:

even in the most favourable case [correspondingvaokers spending all their
wages], the firms can only repay in money the ppialcof their debt and are anyhow

unable to pay interest. (31)

The solution he proffers, in a monetary model, isr@al’” one, that banks are paid in
commodities rather than money: “the only thing tean do is to sell part of their product to the

banks, which is tantamount to saying that intecastonly be paid in kind” (31).

At least bankers get their hands on the physiaat loapitalists, it seems, end up with neither
goods nor moneyMoney profits in the aggregate are zero, and ffgefarned by one firm may

simply be the mirror image of inefficiencies anshsequent losses incurred by other firms” (32).

Starting from precisely the same foundation, | reeantrary conclusions on almost every point
above. Though related to the wage bill, the iniaalount borrowed is in fact far less than the
annual wage bill; money is not destroyed by theayepent of debt (though bank deposits are
“destroyed” by loan repayment, and the stock of eyoavailable for transactions at any one time

is reduced); workers can have positive bank bakmagéhout forcing firms to make losses; a



constant level of production can be financed witboastant stock of money (consistent with
Keynes'’s vision of a “revolving fund of finance” Keynes 1937, and concurring with Andresen
2006); firms can easily pay the interest on delihwmoney, and firms in the aggregate earn

money profits.

These contrary—but in essence, very favourablehé Qircuitist School—conclusions arise
simply from applying the correct form of mathematianalysis to the Circuitist school’s
brilliant logical insights into the nature of a natary production economy. The Circuit is
fundamentally dynamic, and can therefore only pery understood using dynamic analysis.
Mathematical dynamics are essential here, becauseinterrelations between entities in a
dynamic model are easily mis-specified in verballgsis: not all of us can be Josef Schumpeter,

and track the complicated relations between agersnonetary system in our hedds.

If economists were well-trained in mathematics,ould simply proceed. Unfortunately, the
mathematical training of economists is poor becamseconomics, even mathematical pedagogy
is dominated by neoclassical theory. Since thfxéted on equilibrium, the vast majority even
of Post Keynesian economists never learn how tokthin terms of “ordinary differential

equations” (ODEs), which are the fundamental boddslocks of dynamic analysis.

In what follows, | hope to show that learning OD&&n essential part of the process of escaping
from the intellectual handicap of being taught reatiatics by neoclassical economists. To make
the exposition easier to follow, | will display tlmeodel in dynamic balance sheets as well as

coupled ODEs, and build the model in a similar eage to Graziani 2003.



A dynamic model of the Circuit

Graziani's model has three classes of agents—fitmaskers, and workers. Since this is a
monetary economy, all three classes have deposiuats which | indicate aspFBp and W,
respectively. Prior to the making of a loan, atethaccounts have zero balances. This “ab initio”

situation is shown in Table 1.

Bank Assets & Liabilities
Time Assets Liabilities
Firm Deposit Banker Worker Deposit
(Fp) Deposit (Wp)
(Bp)
Initial 0 0 0
values

Table1: Initial conditions prior to loan

In step one of the model, banks make loans toithesf The banks’ capacity to loan money
arises solely from the social position they occupwgt transfers of their unit of account from one
agent’s account to another’s is accepted as apgieyahent (Graziani’'s condition ii above): banks

do not need pre-existing reserves or equity (bihtice the topic of reserves later).

Since this is credit money, a debt obligation sated between the firms and banks along with
the creation of money. Thus as well as the thrpesieaccounts, a record of debt is also needed,
which | indicate as F This isnot a bank account as such: it does not contain moraycan
money be paid into it, but it instead records th&standing obligation of the firms to the banks.
It is, however, a record of account, and when tfam lis made, an equivalent entry is made in it.

Using L to signify the magnitude of the loan, thesults in the situation shown in Table 2. This



clearly embodies the direct and causal “loans erdaposits” perspective of endogenous money,
in contrast to the convoluted “deposits enableddaroccur with fractional banking” perspective

that dominates neoclassical thinking.

Bank Assets & Liabilities
Time Assets Liabilities
Firm Loan Firm Deposit Banker Deposit | Worker Deposit
(FL) (Fp) (Bp) (Wp)
Start of L L 0 0
loan

Table?2: Loan issued

Here | divert from the sequence followed by Graztarconsider the topic that Circuistists have
to date sidestepped: the monetary payment of stt€@raziani delays considering this to his

final step, and argues that interest cannot beipaibney).

At the very minimum, a loan generates an obligatmpay interest to the lender, while a deposit
obligates the bank to pay interest to the depoditase r for the rate of interest on loans amd r

for the rate on deposits, (whererp). These obligations are shown in Table 3.



Bank Assets & Liabilities

Time Assets Liabilities

Firm Loan | Firm Deposit |Banker Deposit | Worker Deposit

(FL) (Fp) (Bp) (Wp)
Obligations +r. FL +rp Fp 0 0
initiated by
loan

AAAANANANNANANNANANANNNANNANANNANNNANNNANNNANNNNNNNNNNNNANANANNANANNANNNANNNANANNANNANNNANANANANNANNNNNNNNNS

Table3: Loan and deposit obligations

We now move from the instantaneous creation ofoaksbf initial money L to the flows it
initiates. For the loan obligations to be met, ffomust occur out of accounts in the system—
since there is no other source of money. The firmst therefore pay the loan interest obligation
out of their deposit accountFwhile the bank must pay its deposit interestgdilon out of its
deposit account B The flows occur between these two deposit acspuantd the payment of
loan interest is recorded on the asset side oletthiger, resulting in the firms debt stabilising at
the level of the initial loan L (I consider repaym®f the loan principal later). Since the interest
payments flow between the firm and banker depostibants, the overall sum of deposit
accounts also stabilises at L; but sinceas, the balance shifts from the firms deposit accaant

the bankers over time. This dynamic is shown inl@db



Bank Assets & Liabilities
Time Assets Liabilities
Firm Loan | Firm Deposit Banker Worker Deposit
(FL) (Fp) Deposit (Wp)
(Bp)
Interest +r. FL +rp Fp +r. FL 0
flows
initiated by | -r. F.=0 - R - Fp
loan

Table4: Payment of interest

Equation (1.1) states this incomplete system a afscoupled ODEs. The same balance that is
apparent in Table 4 applies here: by inspectida d@bvious that the level of debt will remain
constant (at the initial value L), as will the swfndeposit accounts, but the money in the firms’
account will be transferred to the banks’. At sopwnt, firms’ deposit accounts will turn
negative—which is of course an unsustainable simat

LF =0

%FD = rDFD - rLFL (1.1)
%BD = rLFL - rDFD

LW, =0
Figure 1 shows a simulation of this system in treghmmatics program Mathcad. Given the set
of example parameter values (L=103;5%, r=3%) while the outstanding loan and the sum of
deposit accounts remain at 100 throughout, alini@ey has been transferred from the firms’

deposit account to the bankers’ after 30.5 years.



Given

Firm loan account

Firm deposit account

Bank deposit account

Worker deposit account

FL FL
Fb Fb
:= Odesolve
Bp Bp
Wp \Wp

Initial values Flow dynamics

dt
t,Y

Circuit Model Step One: Interest payment only
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Figure 1: Simulation of inter est payment only model in M athcad

This outcome possibly explains why Circuitists hédeen loathe, to date, to acknowledge the

need to pay interest in their models of the mometancuit: the situation seems hopeless for

firms. However, this is only because firms haveywitdone anything with the borrowed money.



In fact, it has been borrowed to finance produgtwhich involves both buying inputs from
other firms, and paying wages to workers. Thisumtis done in order to evoke a stream of

purchases from other firms, workers and bankers fndich the firms hope to make a net profit.

The issue of production, and the transactions @mpiiland emanating from it, is another area of
great confusion in Circuitist writingsThe key confusion is one of stocks and flows,tistgr
from believing that the size of the initial loahdtstock L) is equal to the wage payments needed
to hire the workforce (a flow). Instead, the wagi ib related, not to the initial loan, but to the
rate of outflow of money from firms’ deposit accasithat is used to pay wages. Calling this rate
of outflow w, an amount wd-=is transferred per unit of time (per year in timedel) from firms

to workers as wages.

Bank Assets & Liabilities

Time Assets Liabilities
Firm Loan | Firm Deposit |Banker Deposit | Worker Deposit
(FL) (Fp) (Bp) (Wp)
Interest +r. FL +rp Fp +r. FL 0
flows
initiated by -re F=0 -re Fu -o Fo
loan
Wage flow -w. Fp +w. Fp
to initiate
production
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Table5: Spending to finance production

The relationship between money and wages is thughecredit initially granted [L, a stock] is

totally turned into wages [wdr a flow]” (Graziani 2003: 29). Instead, in thisegktal model,



wages equal a constant times the balance in tms'fideposit accourdtGiven the relationship
between the initial loan and the balance in thmdiraccount, the annual wages paid can be

substantially greater than the initial loan.

With workers now having positive bank balancesytteo are receipients of interest income.
Though in the real world workers normally get lovdmposit rates than firms, for simplicity |
will use the same rate of interest here. A flow of p.Wp is therefore deducted from the

bankers’ account and deposited into the workersbaiat.

Bank Assets & Liabilities
Time Assets Liabilities
Firm Loan | Firm Deposit |Banker Deposit | Worker Deposit
(FL) (Fp) (Bp) (Wp)
Interest +r. FL +rp Fp +r. FL 0
flows
initiated by | -ro F.=0 -re Fo -o Fp
loan
Wage flow to -w. Fp +w. Fp
initiate
production
Interest -rp. Wp +rp. Wp
income
flows from
wages
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Table6: Incomes from production
To complete the model, we have to include the ftidwransactions from workers and bankers to
capitalists that purchase the goods flowing (imhidn this model) in the opposite direction.

Here | usew for the rate at which spending flows from workedeposit accounts to firms’, and



B for the corresponding rate of spending by banke @amountso.Wp and.Bp are therefore

deducted from workers and banks accounts respgctnd credited to the firms’ account.

The basic model is finally complete, and as showthle Social Accounting Matrix column, all
transactions are properly accounted for. The comptnof the basic coupled ODE model can

now be read down the columns of the final 4 rowsalfle 7.

Bank Assets & Liabilities
Time Assets Liabilities SAM
Firm Firm Banker Worker Sum
Loan (F| ) | Deposit Deposit Deposit
(Fp) (Bp) (Wp)
:;?tereSt +rD.FD +r|_.F|_
ows
o 0 0 0
initiated by r E =
Ioan L-FL D-FFD
Wage flow -w. Fp +w. Fp
to initiate 0
production
Interest
income
flows from - o Wo *ro. Wo 0
wages
Flows from +w.Wp 0
sale +B.Bo B.Bo -WWp

Table7: Transactions completethe basic model

In coupled ODE form, the model is as shown in Eguatl.2).



SF =0

aF, =(r,F, -1 F) -w F, +(wW, + BB,)
%BD :(rLFL _rDFD)_rD vaD _ﬂl:BD

SW, =w [F, +r, W, —wlW,

(1.2)

The model can now be simulated (see Figure 2; doktianal parameter values used here are
w=3, w=26 andp=0.5), and since it is a linear model, its equilibr can also be derived

symbolically (see equation (1.3))

Basic Circuit Model
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Fp(Y) = 8583 Bp(Y) =4.255 Wy (Y) =9.915 Fp(Y) + Bp(Y) + W (Y) = 100

Figure 2: Basic Circuit model

As is now obvious, the basic Circuitist model wétsingle injection of endogenous money is
consistent with sustained economic activity oveneti—contra Graziani 2003, an increasing
supply is not needed to sustain constant econoatiiityt (this confirms the result in Andresen

2006). However the amounts shown here are trangsaatcount balances: we do not yet know

whether these are compatible with sustained incavestime.
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Income dynamics

Fortunately, two income flows are easily associatéd particular transactions in equation (1.2):
wages and interest income. Annual wages are equalf, and bank interest income sk,

(which equal 257.489 and 5 per annum respectivelthis simulation). Wages and interest

income are thus positive and sustained in this medeat about profits?

To reveal profits, we need to consider what thenterrepresents. As well as being equivalent to
wages, it also represents that part of the netsaifppm production that accrues to workers. The
net surplus—in monetary terms—itself depends on lapidly money invested in production

returns to firms. In Marx’s terms, it represents time lag between extending M and receiving
M+ (assuming, as | do in this skeletal model, thatprocess occurs smoothly). This could be a
period of, say, 4 months between financing productnd receiving the complete proceeds of
sale of output—again something that would be aaldei in a more complex model. There are
thus two components to w: the share of the netlissifn Sraffa’s sense of the surplus, in which
wages and profits are entirely paid out of the sweplus from the input-output process) from
production going to workers, and the rate of tusrofrom M to M+, given by technical

conditions of production and the time taken for slaée of physical commodities. | use s for the



share of surplus accruing to the owners of firnostfst the share going to workers is thus 1-s),

and P for the lag between M and K1¥e therefore have the relation given by equatios)(
w =s[{1-P) (1.4)

With w set to 3 in the simulation above, a hypattatvalue of s of 0.4 (which corresponds to a
“rate of surplus value” in Marx’s terms of 67%) ie a value for P of 5 (which means that the
lag between spending M and making M+ is™ldf a year or 2.4 months). The monetary value of
net output per annum is thus P.fwhich equals 429.15 in equilibrium, given the graeter
values in the model) which is split between worlams the owners of firms in the ratio (1-s):s.
In this debt-finance only model, the owners of 8rthen have to pay interest on their
outstanding debt to banks. Usify W and | to signify profits, wages and interestome

respectively, the income flows of the model in dquum are:

L{w-ro) 05—
[P
n] | 5T @) Pre-r)d8%) | [16666
le |= o L = 5 (1.5)
We L{w-r1,){B-1.) 257.49
1SDPD(1s[|P+wr)EQﬁ fo) |

Firms thus do make net profits, which, though e#lato the size of the initial loan, can be
substantially larger than this amount (and pradits substantially larger than the servicing cost
of debt). Economic activity also continues indedhi at an equilibrium level with a single

injection of endogenous money: additional moneyosneeded to sustain economic activity at a
constant level. This contradicts Graziani’s asserthat additional money would be needed if

workers retained positive bank balances (Grazi@d32 31), but confirms Keynes'’s intuition



that a “revolving fund of a more or less constamoant” can finance sustained economic

activity (Keynes 1937b: 248).

The size of the initial loan L can also be relat@dhe equilibrium value of wages generated by

the loan:

L=w, z(((ll__ss)) [[g E(?z__r:’))[zqﬂﬁ __:LD)) =100 (1.6)

Two more issues remain to be considered: the impladebt repayment, and the modelling of

growth.

Debt repayment and bank reserves

According to Graziani—and almost all theorists mdlegenous money—the repayment of debt
destroys the money that was created with it (GraZ803: 29-30). | consider this by adding an
additional term Rto represent the repayment of debt. If we relaiteto the level of outstanding
debf, then the amount . is deducted from the firms’ only source of moriy, Yet to where

does it go?

Here Graziani’'s third condition for the existendenmney comes into play: “the use of money
must be so regulated as to give no privilege ajreerage to any agent” (Graziani 2003: 60).
This repayment therefore cannot be made to thdirgibankers’ deposit accounpBsince

banks use this account to finance spending on catti®® It must therefore go to a separate,

capital account: the banks’ reserve account, whazil Bg.

Reserves, once created by the repayment of loalhdemelent. This amount will be deducted

from the banks’ reserve account and deposited anfitms’ deposit account—and a matching



shown in

entry will be made in the firms loan record of ameb The complete relations are
Table 8.
Bank Assets & Liabilities
Time Assets Liabilities SAM
Firm Firm Banker Worker Income
Loan (F| ) | Deposit Deposit Deposit
(Fp) (Bp) (Wp)
Repayment
Opf C}/ebt -Ru.Fu RLFL -RL.FL
Relending
of reserves | T-R-BR *LrBr +Lr.Br
Bank Reserves
Time Reserve Account Capital
Repayment of debt RL.FL +RL.FL
Relending of reserves -Lr.Br -Lr.Br

Table8: Repayment and relending

The repayment of loans therefore does not “destroghey, but transfers it out of income

accounts—where it can be used for expenditure—tesarve account. Once there, it is an

unemcumbered asset of the banks which can theredEnt—though not spent directly on

commodities or services. This adds an importanitiad@l insight to the concept of endogenous

money: not only do “loans create deposits”, bué‘tapayment of loans creates reserves”.

This results in the model shown in equation (1.7):



4F =+ B, -R_[F,

4F =(r,F, -1 F ) -(1-s) P F, +(wW, + BB, ) +(L, B, -R, [F)

&Bo =(nF —rRy) — 1, W, - BB, (1.7)
LW, =(1-s) P [F, +1, WV, —wW,

4B =+R [F -L, [B,

The simulation results for this model are showifrigure (with a shorter time span to show the

initial dynamics). The new parameters&hd Lz were given the values of 2 and 3 respectively.

Circuit Model with Relending
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Figure 3: M odel with repayment and relending

The equilibrium values are shown in Equation (1.8):



_ L _
- L {ew-r,){B-1) ) .

F Lo

. (s ror]sr)| [

B, [=— % 1 LRBIM =|255 (1.8)
WE LR+RL ﬁ_rD 5.95

BDE . LO1-s)P [{B~-r.) 40
L as)Pramn)(8-n) |

L RLD]‘ i

It is obvious that money is not destroyed, but édrmnto reserves that are then available for
relending. However there is a reduction in monegiioulation at any one time, equivalent to the
proportion of debt that has been repaid. Giverpdmrameters used in this simulation, the amount

of circulating money is reduced from 100 to 60 sinit

It is thus not money that is “destroyed” by the agpent of debt, but deposits in income
accounts. This in turn reduces the amount availfasléhe financing of production, reducing all

incomes—including that of banks. The equilibriumdks of income are now:

M, 103
e |=| 3 (L.9)
W, | |159.49

Growth

At this stage, the model accords with Keynes’'s akimnalysis of the “revolving fund of

finance™:

If investment is proceeding at a steady rate, thante (or the commitments to

finance) required can be supplied from a revolingd of a more or less constant



amount, one entrepreneur having his finance regtheai for the purpose of a
projected investment as another exhausts his angé&y his completed investment.

(Keynes 1937b: 248)

The final topic is how to model endogenous moneg igrowing economy, when “decisions to
invest are (e.g.) increasing” and “the extra firmmosolved will constitute an additional demand

for money.” (Keynes 1937h: 248).

Accounting for growth integrates Basil Moore’s “Hmntalism” into the Circuitist framework.
As Moore argues, firms negotiate “lines of creditith banks that enable them to expand the
available money, subject to the same sum beingdatiéheir outstanding debt. New money is
thus created by an addition of an identical sunotthe firms’ deposit and loan accounts Using
Fi (for “Firms’ Investment”) to signify the rate, andlating this to the level of firms’ deposit
accounts? this introduces a new term.p into the columns for Fand B in the final table. |
have included the creation and simultaneous tramgféhis new money in the banks’ reserve
account simply to indicate that the endogenoustioreaf money by firms depends upon the

legal right they have negotiated with banks to expi@eir borrowings?



Bank Assets & Liabilities
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Bank Reserves

Time Reserves Capital

Investment by

firms +le.FL- F.FL 0

Table 9: Endogenous creation of new money

There is no offsetting transfer between income @aqutal accounts in this case, so that the term
Fi.Kp causes a net increase in the money stock: it @ndngenous source of growth. As a result,
rather than having a zero sum, the complete SAMahassitive sum equal to the amount of new
money kF_ being created each year. The overall model, asvishia Equation (1.10), is
therefore “dissipative”—in the language of modernynamic analysis—rather than
“conservative”, which has important implicationsr filhe feasible behaviour of the complete

model that will be built on this skeleton.



9F =+ B, -R_[F +F [F,

%FD :(rDFD _rLFL)_(l_S)DP [F, +(wva +:3|:BD)+(LR B -R, DFL)+FI F,

4B, =(r.F -r,Fy) -1, W, - BB, (1.10)
LW, =(1-s) P [F, +1, WV, —wW,

4B =+R [F -L, B,

Though the amount of money and debt in this finadel grow exponentially over time, the
same relations hold between debt and income depaoditle the overall money stock includes
both the sum of deposit accounts and the amourdmks’ reserves. At the end of the simulation
period (30 years), the endogenous money stock foagngrom 100 to 379.13, 228.78 of which

is in circulation between firm, bank and workerdn® accounts, and 150.35 of which is in the

banks’ reserve account.



Circuit Model with Growth
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Deposit Accounts  F(Y) + Bp(Y) + Woi(¥) = 22878 Fp(Y)=197.13 Wp(Y) = 2273
Bank Assets FL(Y) =22878 Bp(*) = 15035

Incame Flows s P-FpiY)=32427 (1-3)P-FplY)=5914 RO =11.44
Figure 4: M odel with growth

From parameters to behaviours

Like a biological skeleton, this model is desigrtedhave muscles attached, in that its fixed
parameters can be replaced by nonlinear behavaledlons that mimic those of real economies.
Two that deserve special mention afedRd F,, representing respectively the rate of relending

by banks and the rate of new money creation dipyefirms.

The latter provides the “Horizontalist” aspect bfst skeletal model, and in a general model
would be a nonlinear function of firms’ expectasoof profits (see Keen 1995, 2000). The
former reflects the Structuralist emphasis on ttteva role of banks in the credit system. In a
financial crisis, this would tend towards zero, \l@rduring a period of euphoric expectations the

rate of relending would accelerate.



This illustrates another advantage of dynamic modpbver the conventional diagrammatic and
static methods that Post Keynesian and Circuitminemists have in the past applied.
Diagrammatic methods are necessarily “two dimeradiomhile static methods make it difficult,

if not impossible, to examine causal relations—ewden they are correctly specified, which is
rarely if ever the case. On the other hand, thigogry specified dynamic model enables the
integration of the Horizontalist and Structuragiproaches (which could be further embellished

by making the spread betweerand p a variable).

Conclusion

Though my conculsions contradict accepted Cirdud®ma, they are beneficial to Circuitist
thinking in general. The underlying Circuitist ifttan into the nature of money is right, and a
coherent monetary model of production can be btoin that initial logical foundation. The
results are consistent with common sense: firmsacando make monetary profits, and they can

service debt—at least hypothetically.

In the real world, there is clearly a tendency fmms to accumulate excessive debt that
Minsky's Financial Instability Hypothesis capturesid this skeletal model deliberately omits.
However the model has been designed to allow thergroration of Minsky’s insights, once

many other factors that are treated here impliailg added—including production, markup

pricing, capital asset production and pricing, etatons formation.

The model can also easily be extended to incorp@aovernment and central bank, where the
government’s taxes and expenditures and the cebpanmalk’s “lender of last resort” functions
generate fiat money, in addition to the credit nyooreated by the banks and firms. It is thus not

in conflict with Chartalism, but sees the stateegation of money as secondary to credit money.



There is still much to be learnt from studying gheleton itself, however, and a more complete
but still skeletal model with production, pricesdastocks. Issues such as the relationship of the
money stock to output—the “velocity of money’—cam dherived from it, and it can also aid in
deducing probable behavioural functions (for exampthe fact that debt repayment actually
reduces bank income makes it likely that bankdem® interested in having old loans repaid than
in extending new ones). Thanks to Graziani’'s funelatal insights into the nature of endogenous
money, and armed with the basic tools of dynamiyais, we may finally be able to lay bare

the monetary anatomy of capitalism.
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! Similar conclusions are reached in numerous oBissuitist papers from Graziani 1989 on. Rochonspilie
problem well: The existence of monetary profitstted macroeconomic level has always been a conunfisum
theoreticians of the monetary circuit... not only éirms unable to create profits, they also canadger sufficient

funds to cover the payment of interest. In otherdsphow carM becomeM™? (Rochon 2005: 125).

% The Central Bank properly enters the Circuitistdelovhen the banking sector is expanded, so tisafler can
deposit the proceeds of a sale in a different karthat of the buyer. This necessitates a cleanimgse between
banks, which is the primary role of a Central Bamkhe Circuitist model. In this paper, for the sak simplicity |

omit inter-bank dynamics.

% He also asserts that “there is a corresponderteebr the wage bill paid and the cost of producedraodities”,
and that “the bank debt of the firms in a singlgant of time ... is ... equal to the money valtie.semi-finished

products plus inventories” (28). | will consideistiproposition in a subsequent paper.

* Bellofiore et al. concur on the inability of firnis the aggregate to make money profits, but prefiiaat they make

physical profits—again, a “real” outcome in a supgdly “monetary” model.

® | regard Schumpeter’'s Theory of Economic Develapnas the outstanding—and possibly only—instancarof
economist flawlessly developing a dynamic, and édadevolutionary, model verbally. Schumpeter is afree a

major inspiration for the Circuitist school, alowih Keynes and Marx.

® For example, Graziani 2003 implies that firms peages by transferring the whole of the sum of beew money

from their account to the workers account (“Thube# in an indirect way, the credit initially gresdl is turned



totally into wages”; Graziani 2003: 28), and thmeaidynamics of wage payment are poorly specifiedould be
that the amount L is transferred instantly fromt& Wp; or it could be that a flow of payments are mane/orkers
over time. In general, the concepts of stocks &mwisfare confused in Circuitist literature: an arganeous transfer
of the borrowed money from firms to workers is ackttransfer. However wages—and all other incomes-ia

fact flows, as is expenditure by firms to finaneceduction.

" Later | apply Graziani's position that “the demafod bank credit coming from producers depends @miythe
wage rate and on the number of workers that fimtenid to hire” (29) to calculate the size of thidiahloan L as a

function of the equilibrium wage bill

® Again, in a more complete model, each of thesgestaf the process would have their own equatidh g own

dynamics; here, for reasons of simplicity and eitjmos they are all collapsed into the values ahsl P.
%It could equally be related to the level f F

%1t could as easily be related to the level of tamtding loans, and would doubtless have a more eongausal

link in a full dynamic model.

1n a full model, this could be given a rationingjling; however | believe that a better way to gadé banks’

“structuralist” control over lending is to replaBe with a variable dependent upon financial condgion
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